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Genetic Evaluation of Some Reproductive Traits of Holstein-
Friesian Cattle in Five Syrian Dairies

Abstract

Many of the reproductive traits in cows are affected by a group of
factors, the most important of which are climatic conditions and the
management of the herds. In this paper, the reproductive status of
imported Holstein - Friesian cattle breed was evaluated in terms of
breeding through the investigation for some traits under the
influence of some factors. The records involved cow birth to first
service trait (CBFS) (1101 records), cow birth to first days open
trait (CBFDO) (1091 record), and age at first calving trait (AFC)
(1083 record). The results of the study showed significant
differences in CBFS, CBFDO, and AFC traits according to the year
and season of birth (p<0.01), the lowest values were 19.33, 21.29
and 30.29 months (the year 2000) and 19.40, 21.30 and 30.32
months (winter) respectively. Also, a significant difference
(p<0.01) was noticed through the interaction between the year and
season of birth and between the year of birth and total milk yield
level (TMYL). Estimated heritability (h?) for CBFS, CBFDO, and
AFC traits were 0.22, 0.25 and 0.17 respectively. The study showed
variation in estimated breeding values (EBVs) across sires within
the reproductive traits. The first three lowest values were achieved
by the sires 13.25 and 20, the values were -1.97-1.87 and -1.86
months (CBFS trait), -2.33-2.21 and -2.19 months (CBFDO trait),
-2.32-2.20 and -2.18 months (AFC trait) respectively. Based on
current given results, it is advised to direct and intensify births
during winter and spring seasons to obtain optimal reproductive
performance of the herd later.


http://www.ispecjournal.com/
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INTRODUCTION

Reproduction in cattle is one of the most
important aspects of the successful
management of herds as long as the main
goal is productively at the highest levels.
Since the last decade of the last century,
humans have accelerated evolution by using
selective reproduction to improve
livestock. Reproduction in livestock is
associated with many factors, and as a
prominent role, the environmental aspect
directly affects the reproductive status of
the animal. Cows in any environment may
suffer from heat stresses due to high
temperature and solar radiation, especially
in the mid of the day, and this causes a
significant decrease in  reproductive
efficiency. It is well- known that cattle have
a thermoneutral zone (Comfort zone) where
they are most comfortable. This zone is
within the range of 5 and 25 °C (Shadi and
Taneja, 1986). Veissier et al. (2018) stated
that heat stress is one of the most important
determinants of production and
reproduction in hot regions. Directly and
indirectly, heat stress affects many aspects
like feed intake, body temperature,
metabolism, feed efficiency, milk vyield,
reproductive performance, behaviour, and
the risk of diseases (Cook et al. 2007;
Rhoads et al. 2009; Bernabucci et al. 2010;
Omar, 2020). Dash et al. (2016) referred
that fertility is influenced by various
factors, including genetic, nutritional,
hormonal, physiopathology, management,
and environment. However, the fertility
traits in cattle show a very low heritability,
this indicates to the clear role of non-genetic
factors  (environmental  effects) in
determining the fertility  variations
(Thiruvenkadan et al., 2010). In literature,
many studies suggested several genetic
applications to improve the reproductive
traits like crossbreeding and direct selection
because of low heritability or the late
expression of reproductive traits across the
animal life which in turn make the genetic
improvement of these traits occurs at a low
rate and efficiency (Cammack et al., 2009).
According to the low heritability estimates,

there is a need to a considerable data and
best model, this, in turn, prepares for the
establishment of effective selection
programs that improve these traits (Lopez et
al., 2019). Given the importance of
evaluation and estimation of the genetic
parameters of different reproductive traits
in selection programs, the present study
aimed to evaluate the traits of birth to first
service (CBFS), cow birth to first days open
(CBFDO), and age at first calving (AFC).
Also, estimating the heritability and
breeding values of sires for previous traits
in Holstein- Friesian cattle spread in five
Syrian dairies.

MATERIAL and METHODS
Breeding plan and management

The study was carried out at five Syrian
dairies containing the imported Holstein-
Friesian breed. Generally, in winter and
spring, cows are fed green fodders consisted
of yellow corn, sorghum and alfalfa in
addition to windrow, silage and hay.
Concentrates diets are provided at a rate of
1 kg per 3.5 kg of milk. The monitoring of
the estrus took place day and night. Being
heifers, the cows were naturally
inseminated by a proven sire. Herds are
housed in half-open sheds.
Data and statistical analysis

Data related to the reproductive traits at
cows in first lactation parity were collected
based on the records available in the five
dairies during the period between 2000 and
2005 across various seasons of the year
(winter, spring, summer, and fall). These
records involved the traits of CBFS (1101
records), CBFDO (1091 record), and AFC
(1083 record). Farms were given the
numbers 1, 2, 3, 4 and 5. Total milk yield
levels (TMYL) were determined in three
classes: <5000, 5000-5300, and >5300 kg.
The sires were renumbered with numbers
from 1 to 35. The statistical analysis was
done based on the General Linear Model
(GLM) using the SAS software package
(2017) according to the following
mathematical models:
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1.The model applied to study the effect of
the year of birth, the season of birth, farm,

TMYL and all possible interactions among
those factors (bilateral and triple):

Yijm=p+YRi+ Fj+ Sk+ TMYL+ (YRix Fj) + (YRi x Sk) + ( YRi x TMYL)) + ( Fj x Sk) +( F;j
x TMYL)) + (Sk x TMYLy) + (YRi x Fj x Sk) + ( YRi x Fj x TMYL)) + ( YRi x Skx TMYL)) +

(Fj x Skx TMYL)) + €ijkim

Where,

Yijkim i the observed trait (CBFS, CBFDO,
and AFC) at YR;, Fj, Sk, and TMYL,

u is the population mean for each trait,

YR is the effects of year of birth (i = 2000,
2001, 2002, 2003,2004,2005),

F; is the effects of farm (j=1,2,3,4,5),

Sk is the season of birth effects (k = winter,
spring, summer, autumn),

TMYL, is the milk yield levels effects (I=
<5000, 5000-5300, > 5300),

gijim is the random residual effects~(0, I6%)
(random sampling error).

The contents in the brackets refer to the
bilateral and triple interactions among the
above factors.

2.The mixed model applied to estimate the
variance components for random effects:
Yijkimn = 0 + YRj + Fj + Sk + TMLY +Sn+
€ijkimn

Where,

Sm is the sire effect (35 sires).

The heritability coefficient (h?) was
calculated according to the following
equation:

o 402

~oZ+a?
Where:
0?2 is the genetic variation of the sires.
o2 + o2 is the phenotypic variation of the
sires.
Duncan’s multiple range test (DMRT) was
used for multiple comparisons of each trait
(Gomez and Gomez. 1984). The Restricted
Maximum Likelihood estimator (REML)
was used to estimate the variance
components and heritability based on the
half-sibs relation (Patterson and Thompson.
1971). The breeding values of previous
traits for assigned sires were estimated
based on the Best Linear Unbiased
Prediction estimator (BLUP).

RESULTS
General means

In general, Table 1 shows that the grand
means of CBFS, CBFDO, and AFC traits
reached the values 20.50, 21.40 and 30.55
months respectively. Whereas, the general
means values according to the studied
factors were closely related to each trait.

Table 1. The grand mean, general means, and standard error (SE) of the studied reproductive traits

CBFS! CBFDO? AFC?
Source of means Mean = SE Mean + SE Mean + SE
Grand mean 20.50 +0.017 21.40 +0.017 30.55 +0.017
Year of birth 19.68 £ 0.016 21.58 +0.017 30.58 + 0.017
Farm 19.65+0.018 21.55+0.018 30.55 +0.018
Season of birth 19.64 £ 0.016 21.54 £0.016 30.54+ 0.016
TMYL* 19.65+0.017 21.55+0.017 30.55 + 0.017

CBFS: cow birth to the first service, CBFDO? cow birth to first days open, AFC®: age at first calving, TMYL*: total milk yield level.



Table 2. Least mean squares (LSM) and standard error (SE) for studied reproductive traits (month)
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according to different factors

Source CBFS! CBFDO? AFC?
Year of birth LSM+SE LSM+SE LSM=SE
2000 19.33A+£0.03 21.29A+0.07 30.29A+0.07
2001 19.40%8+0.03 21.30%8+0.07 30.33%8+0.07
2002 19.70 B +0.03 21.608+0.07 30.638+0.07
2003 19.77 B +0.03 21.678+0.08 30.678+0.08
2004 19.92 € +0.04 21.82P+0.11 30.84%+0.11
2005 19.81 ©+0.05 21.74P+0.07 30.73°+0.07
p * * **%
Farm
1 19.66+0.04 21.56+0.08 30.59+0.08
2 19.64+0.03 21.54+0.08 30.57+0.08
3 19.63+0.03 21.53+0.07 30.58+0.07
4 19.70+0.03 21.60+0.06 30.62+0.06
5 19.71+0.03 21.61+0.07 30.63+0.07
Season of birth
Winter 19.40A+0.03 21.30A+0.06 30.32A+0.06
Spring 19.485+0.03 21.388+0.07 30.398+0.07
Summer 20.01¢+0.02 21.84C+0.06 30.83 €+0.06
Fall 19.83%+0.03 21.73€+0.06 30.78%+0.06
p * * *
TMYL?
<5000 19.82+0.02 21.66+0.06 30.68+0.06
5000-5300 19.87+0.02 21.61+0.05 30.66+0.05
> 5300 19.82+0.02 21.77+0.05 30.80+0.05

CBFS*: cow birth to the first service, CBFDO? cow birth to first days open, AFC®: age at first calving, TMYL*: total milk yield level. *: p
=0.0001, **: p = 0.001. Means within a column with different superscripts differ significantly at assigned probability.

Effect of a year of birth

The data of Table 2 shows that the year
of birth affected significantly the traits of
CBFS (p = 0.0001), CBFDO (p = 0.0001),
and AFC (p = 0.001), the lowest values
were 19.33, 21.29 and 30.29 months (the
year 2000) respectively. On the other hand,
cows achieved the highest values in 2004
(19.92, 2182 and 30.84 months
respectively).

Season of birth, also, affected
significantly the three traits (p=0.001), the
lowest values were 19.40, 21.30 and 30.32
months (winter) for the traits CBFS,
CBFDO, and AFC respectively. In summer
cows achieved the highest values (20.01,
21.84 and 30.83 months respectively)
(Table 2).

Effect of TMYL levels

No significant difference was noticed
despite the low encouraging values at
mentioned traits. Compared to other factors,
the low values of the CBFS and CBFDO

Effect of farm

Across the three traits, a great
convergence was observed in the values
under the influence of the farm without
significant difference. As the differences
between the highest and lowest values did
not exceed 0.08, 0.08 and 0.06 months for
the CBFS, CBFDO, and AFC traits
respectively (Table2).
Effect of season of birth
traits increased relatively while the AFC
values were similar to other values in other
factors. However, what is noteworthy, is the
high value of CBFS at cows with a
production of between 5.000 and 5.300 kg,
the value was 19.87 months (Table 2).
Effects of Interaction

All of the bilateral and triple interactions
among the factors did not show a significant
difference except the bilateral interaction
between the year of birth and TMYL
(p=0.01) and between the year and the
season of birth (p=0.0001) (Table 3)
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Table 3. Values of probability (p) of interaction effects and degrees of freedom (DF) among factors
across the reproductive traits

Source DF CBFS!? CBFDO? AFC?

p p p
Farm*Season of birth 12 0.6866 0.4852 0.4852
Year of birth *Farm 16 0.3015 0.1423 0.1423
Farm*TMYL* 8 0.2060 0.1353 0.1353
Year of birth *Season of birth 15 0.0001 0.0001 0.0001
Season of birth* TMYL 6 0.6117 0.2074 0.2074
Year of birth* TMYL 10 0.0138 0.0133 0.0138
Year of birth *Farm*Season of birth 45 0.9754 0.9049 0.9049
Farm*Season of birth * TMYL 24 0.2007 0.6172 0.6172
Year of birth *Farm* TMYL 32 0.5194 0.3770 0.3770
Year of birth *Season of birth * TMYL 30 0.6895 0.9961 0.9961

CBFS: cow birth to the first service, CBFDO?: cow birth to first days open, AFC®: age at first calving, TMYL*: total milk yield level.

Table 4 presents the upper and lowest
values of bilateral interactions of the studied
traits and in which significant differences
appeared. The cows showed the lowest
values of the studied traits during the winter
(the year 2000), while the cows showed the
lowest values in the same year at TMYL

less than 5000 kg. Respectively, as for the
traits of CBFS, CBFDO, and AFC, the
values were 19.01,20.19 and 29.92 months
in the Year of birth XSeason of birth
interaction and 19.35, 21.25 and 30.25
months in the year of birth x TMYL
interaction.

Table. 4. Least mean squares (LSM) and standard error (SE) of significant interaction effects of
studied reproductive traits (month)

Interaction CBFS! CBFDO? AFC3
Year of birth xSeason of birth LSM=SE LSM+SE LSM=SE
2000 Winter 19.014+0.02 20.917+0.05 29.92A+0.06
2003 Summer 20.02°+0.03 21.92°40.07 30.93°+0.07
p * * *
Year of birth x TMYL*
2000 <5000 kg 19.352+0.05 21.252+0.04 30.25%+0.04
2003 > 5300 kg 19.81°+0.06 21.71°40.05 30.72°+0.05
p *k*k *k*k *k*k

CBFS®: cow birth to the first service, CBFDO? cow birth to first days open, AFC®: age at first calving, TMYL?: total milk yield level. *: p
=0.0001, ***: p = 0.01. Means within a column with different superscripts differ significantly at assigned probability.

Heritability and effect of sire

A relative decrease in the values of
estimated heritability coefficients (h?) was
observed, the values were 0.22, 0.25 and
0.17 for CBFS, CBFDO, and AFC traits
respectively. In Table 5, the estimated
breeding values (EBVs) for the best ten
sires and the worst ten sires according to the
reproductive traits studied were presented.
It is noted that sires with numbers 13, 25,

and 20 have achieved the most important
EBVs for traits of CBFS (-1.97, -1.87 and -
1.86 months respectively), CBFDO (-2.33,
-2.21 and -2.19 months respectively), and
AFC (-2.32, -2.20 and -2.18 months
respectively). On the other hand, sire 10
ranked the last by accomplishing the values
2.27, 2.42 and 3.01 months for the previous
traits respectively.
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Table 5. EBVs! of CBFS, CBFDO, and AFC traits according to BLUP estimates

CBFS? CBFDO?® AFC*

Sire No. EBV Sire No. EBV Sire No. EBV
13 -1.97 13 -2.33 13 -2.32
25 -1.87 25 -2.21 25 -2.20
20 -1.86 20 -2.19 20 -2.18
19 -1.83 19 -2.19 18 -2.15
2 -1.75 4 -1.98 28 -2.02
30 -1.75 5 -1.95 12 -1.95
6 -1.70 28 -1.93 4 -1.86
18 -1.65 18 -1.33 19 -1.72
5 -1.51 6 -1.12 6 -1.24
31 -1.23 34 -1.01 31 -1.02
14 1.20 15 1.11 8 0.98
7 1.23 1 1.20 16 1.20
11 1.25 32 1.33 11 1.25
17 1.25 7 1.40 22 1.26
8 1.80 16 1.61 32 1.33
24 1.82 24 1.74 15 1.45
22 1.90 22 1.86 24 1.65
27 1.93 27 1.97 22 2.19
3 2.11 3 2.10 27 2.55
10 2.27 10 2.42 10 3.01

EBVs!: estimated breeding values, CBFS? cow birth to first days open, AFC®: age at first calving, TMYL*: total milk yield level.

DISCUSSION

Ensuring optimal conditions in animal
welfare, including successful management,
controlled  nutrition  and  optimal
environmental conditions are of the most
important ~ constituents  of  optimal
performance of livestock, whether in terms
of reproductive or productive sides. In this
context, this conception is very important in
the first months of the animal's life. Since
the establishment of the animal in an ideal
form at a young age will result in productive
and reproductive horizons that are highly
desirable by breeders. In our study, through
the given data, a significant increase in the
CBFS, CBFDO and AFCS traits attributed
to cows that were born in summer and fall
was observed (Table 2). Theoretically, the
previous differences can be explained by
the rise in the temperature of the
surrounding environment to the limits
where the heat stress in the animal appears
as a reaction (impact of heat stress). In terms
of weather, Syria is influenced by a
Mediterranean  climate  in  general,
characterized by long, hot and mostly dry
summers and mild, wet winters, and as a

result, somehow, the estrus is shortened five
hours compared to that in the temperate
regions, and this is manifested by a
deterioration in the reproductive efficiency,
a decrease in libido and the period of estrus
(Bridges etal., 2005), ovulation rates,
implantation and finally the high rates of
embryo lyses and death (Hansen, 2007).
Indeed, lactating dairy cows are negatively
affected by heat stress, but dry cows and
neonatal calves are also affected by this
impact (Monteiro et al., 2014). Referring to
the chronic (long-term) adverse effects of
heat stress impact, heat stress during late
gestation is a reason for the low birth weight
of calves (Collier et al., 1982; Laporta et al.,
2017). On the other hand, the variation that
appeared in the studied traits due to the
effect of the year of birth and the interaction
of this factor with the season of birth can be
attributed to the variation of the surrounding
environment conditions (Lodhi et al., 2016),
management system, feeding pattern,
energy balance (Bronson. 2009), production
variation and animal health care (Kijlstra
and Eijck, 2006). This may also be
explained by certain policies in herd
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management, these policies are based
mainly on animal selection objectives of the
herd. In terms of reference, most studies
focused on the trait of AFC, while the CBFS
and CBFDO traits were compensated as the
number of services per conception (NSC),
making it difficult to compare and
extrapolate the last two traits. Anyway,
comparing with related studies, estimates of
AFC trait reached 25 months at Lopez et al.
(2019) and 29.9, 30.9, 30.7 and 13.2 months
at Hammoud et al. (2010) in winter, spring,
summer, and fall respectively. Kumar et al.
(2016) reported the 25.26 months and 36
months as values for AFC and CBFS traits
respectively. In general, in the current
study, a match in the direction of the results
was observed for the studied traits in the
maximum and minimum levels for each
studied factor, this reveals to a serious
positive correlation among those traits,
which the care of inseminations (natural
mating) by the farm operators may be one
of the most important reasons. Relatively,
unlike other factors effects, the bilateral
interaction between the year of birth and
total milk production levels was somewhat
contrasting (Table 4), where the periods of
the three traits (CBFS, CBFDO, and AFC)
decreased in the year 2000 at<5000 kg
TMYL and rose in 2003 at>5300 kg TMYL.
In addition to previous reasons, total milk
yields at the first lactation parity give an
imagination of the ability of cows and their
genetic complementarity for production in
subsequent parities. However, many factors
limit the productivity of cows in the first
lactation parity, especially the physiological
factors that relate to the structure, growth,
and readiness of the udder (Monteiro et al.,
2016). According to farm factor (herd), the
noticed insignificance differences in studied
traits can be attributed to the inconsistent
ages in which insemination (mating) occurs,
also, this can be attributed to the size of the
herd and the level of reproductive care
applied (Weigel and Rekaya, 2000).
Estimates of the heritability in the current
study indicate the importance of the genetic
variation of the studied traits and their

important role in the genetic selection
programs applied in parallel with the
integration in the successful management of
the herd across all aspects (nutrition, health
and reproductive cares). The low values of
the heritability coefficient, no doubt, are
due to the superiority in the phenotypes
variations of the different traits associated
with each other. It was clear that the
heritability coefficient value of AFC trait
was lower than the coefficients of CBFS
and CBFDO traits, whereas the AFC is
affected by many environmental factors,
these factors have an unequal effect on
animals. For example, not limited to, estrus
loss (heat), the efficacy of the person
performing the insemination process, the
date of insemination, climatic conditions,
all of these factors lead to increased
phenotypic variation of the various traits
and thus a decrease in the heritability. In a
study conducted by Oyama et al. (2002), the
heritability value of AFC trait reached 0.21,
while this value reached 0.32 in a study
conducted by Ali et al. (2019). Heritability
value of CBFS in the current study was
lower than the value attained by Sarar and
Tabki. (2017) (0.30). The wide dispersion
in the EBVs and genetic merit of the studied
sires in the current study, is due to the
additive genetic effects, in another word,;
the variation of sire transmitting ability
(STA). In some cases, as shown in Table 5,
it was noticed that some sires excelled in a
trait and regressed in other (sires with the
numbers 18 and19). Consequently, the basis
upon which genetic improvement programs
are based is knowledge of the breeding
values in sires for the traits to be improved
so that the required genetic structures can be
diagnosed and optimized for optimal
genetic improvement. By linking the
studied reproductive traits and random
effects, it is noted that most studies are
interested in studying the random effect of
the sire, due to two main reasons. The first
reason relates to the accuracy of the
measurement and the other reason is related
to artificial insemination strategy (Al),
where the sire inseminates a large number
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of females (ElI-Awady et al., 2011). As a
result, it is important to pay attention to
studying the reproductive traits and finding
breeding values based on the actual
relationship of the genetic component of the
sire and its daughters (ElI-Bayoumi et al.,
2015).

CONCLUSION

Within the Syrian climatic conditions,
through the link between the season and the
year of birth, there was a clear improvement
in the traits of CBFS, CBFDO, and AFC in
the winter and spring seasons. These
differences led to a clear genetic variation
that can be exploited in the genetic
improvement processes through selection
programs.
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Organik Tarim Kosullarinda Bakteri Asilamanin Bazi Baklagil
Yesil Giibreleme Bitkilerinin Verim ve Verim Unsurlarina
Etkilerinin Belirlenmesi

Ozet

Bu arastirma, Sanlurfa ili Harran Ovasinda yer alan GAP Tarimsal
Arastirma Enstitiisi. Miidirligi, Talat Demirdren Arastirma
Istasyonunda, organik tarim kosullar1 ekim nébeti déngiisiinde,
bakteri asilamanin bazi baklagil yesil giibreleme bitkilerinin (yerli
kirrmizi mercimek, tagkent yem bezelyesi ve selguk-99 yaygin fig)
verim ve verim unsurlari tizerine etkilerinin arastirilmasi amacryla,
tesadiif bloklar1 bolinmiis parseller deneme desenine gore 3
tekerriirlii olarak, 2017 ve 2018 yillarinda yiiriitilmistiir.
Denemede ana konular1 bakteri asili ve asisiz uygulamalar, alt
konulari ise 3 farkli yesil giibreleme bitki tiirleri olusturmustur.
Elde edilen aragtirma sonuglarma gore; 2017 yilinda, farkl yesil
giibre bitki tirleri x bakteri asili/asisiz  interaksiyonu
uygulamalarinin, bitki sap1 ve bitki boyu uzunluklarina istatiksel
olarak etkide bulunmadigi, yas ot ve Kuru ot verimlerine sirasiyla
%5 ve %1 onem seviyelerinde etkide bulundugu; 2018 yilinda ise
farkli yesil giibre bitki tlirleri x bakteri asili/asisiz interaksiyonu
uygulamalarinin, bitki sap1 uzunlugu ve kuru ot verimine istatiksel
olarak etkide bulunmadigi, bitki boyu ve yas ot verimine %5 6nem
seviyesinde etkide bulundugu anlasilmistir. Sonug olarak; Sanliurfa
ili Harran Ovasi organik tarim kosullarinda en uygun yesil
giibreleme bitkisinin bakteri asili yem bezelyesi oldugu tespit
edilmistir.

Determine the Effects of Bacteria Inoculation on Yield and
Yield Components of Some Legume Green Fertilization Crops
under Organic Farming Conditions

Abstract

This research was conducted to determine the the effects of bacteria
inoculation on yield and yield components of some legume green
fertilization crops (local red lentil, taskent forage pea, selcuk-99
common vetch) in the cycle of crop rotation under organic farming
conditions, according to the randomized complete blocks divided
plots with 3 replications, at the GAP Agricultural Research
Institute, Talat Demiroren Research Station in Sanliurfa in 2017
and 2018 years. The main subjects of the experiment were
bacterial-inoculated and non-inoculated applications, and the sub-
subjects were 3 different green fertilization crops. According to the
results obtained; in 2017, while different green fertilization crops x
bacteria-inoculated/non-inoculated applications had not affected
the plant stem and plant height statistically, but effected the green
grass and hay vyields at the 5% and 1% significance levels,
respectively; in 2018, while different green fertilization crops x
bacteria-inoculated/non-inoculated applications had not affected
the plant stem length and hay yield, but affected the plant height
and green grass yield at the 5% significance level. It has been
determined that the most suitable green fertilization crop under the
organic farming conditions of the Harran plain in Sanlwrfa
province was bacteria-inoculated forage pea.
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GIRIiS

Tiirkiye’de yilda 1.5 milyon ton saf azot
bazinda giibre tiikettigimiz ve bunun 600
bin ton saf azota esdeger bilesikler halinde
gevre kirliligi yaratabilecegi
distintilmektedir (Saglam ve ark., 1993).
Yesil giibrelemede daha c¢ok yaygin fig,
tiyli fig, yem bezelyesi, melez {i¢giil, ak
ticgiil, kolza, salgam, ¢im, ¢cavdar, yulaf gibi
baklagil ve bugdaygil tiirleri
kullanilmaktadir (Kagar ve Katkat, 1999;
Giuirel ve Okant, 2020; Bengisu ve
Cekilmez, 2020; Erol ve Okant, 2020;
Yildirrm ve Turan, 2020). Su ve hava
kirliliginde Onemli bir yeri olan mineral
azot (Ozellikle nitrat) giibresinin tarimdaki

kullanimi,  bitki  pateninde  baklagil
bitkilerine yer verilmesi ve asilamada etkin
bakterilerin kullanilmas1 yoluyla
azaltilabilir. Bu yolla topraga

kazandirilacak olan atmosferdeki azotun
cevre kirliliginin boyutunu azaltmasi ve
enerji tasarrufu saglayacagi
diigtiniilmektedir (Gok ve Martin, 1993).
Yesil gilibreleme amaciyla yetistirilen
baklagil bitkileri, koklerindeki rhizobium
bakterileri araciligiyla atmosferden organik
formda  bagladiklari  azotu,  yesil
giibrelemeyi izleyen ana kiiltiir bitkisi ya da,
uygulandiklart alandaki kiltiir bitkileri
(bag, meyve bahgesi vb.) i¢in topraga
kazandirmaktadirlar  (10-20 kg N/da)
(Kahnt, 1983). Son yillarda, ¢cevresel agidan

uygun olan stirdiiriilebilir tarim
uygulamalarina ilgi artmis ve bu amagla
biyo gilibreleme adi verilen  bitki

bliylimesini tesvik eden rizobakterilerin
kullanim1 ¢ogunlukla tek yillik bitkilerde
Ozellikle sebzeler, siis bitkileri, tahillar,
calilarda daha fazla yapilmistir (Bloemberg
ve Luktenbeg, 2001; Haktanir ve Arcak
1997). Tohumun etkili bakteri suslar1 ile
asilanarak  ekilmesi durumunda orta
verimlilikteki bir toprakta yetistirilen
baklagil bitkilerinde bu artisin %15-25
arasinda oldugu izlenmistir. Tarimsal
stirdiiriilebilirlikte, bitki gelisimini tesvik
edici rizobakteriler (PGPR), etkinlik ve
ortam  kosullarina  adapte  olabilme
ozellikleri dikkate alinarak secilmekte, tekli
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veya coklu tiir igeren biyolojik giibreler
olarak da kullanilmaktadir (Cakmake1 ve
Erdogan, 2008). Dogal ekosistemi koruma
ve insan sagligi ile ilgili artan biling sonucu
yesil giibrelemenin tarimda kullanilmasi ve
organik tarimin yiikselis trendi son yillarda
hiz kazanmistir. Diinya’da organik tarimsal
iiretimdeki artis oldukc¢a Onemlidir. 2017
yili itibartyla Diinya 6l¢egindeki organik
iretime katilan iiretici sayis1 2.857.926
kisidir. Pazar degeri ise; 75 milyar avro
olup, bu pazarmm %91’i kuzey Amerika ve
Avrupa Birligi tilkelerinin hakimiyetindedir
(Willer ve Lernoud, 2017). Organik tarimin
bu gelisimi Tiirkiye’ye yansiyarak, 2018
yil1 itibariyla organik liretilen {iriin sayisi
213 adet, ciftei sayis1 79.563 adet, tiretim
alan1 6.268.850 da ve liretim miktar1 ise
2.371.612 ton olmustur (Anonim, 2018-
2019). Gerek Diinya’da ve gerekse
Tiirkiye’de normal beyaz organik pamugun
ve dogal renkli pamugun kullanimi 6nem
kazanmistir.  Diinya’daki 2016  yili
verilerine gére 350.033 ha alanda organik
pamuk yetistirilmis ve 112.488 ton Ilif
tretimi  gerceklestirilmistir. 2018  yili
organik kiitlii pamuk {iretimi (gegis siireci
dahil) 13.222.10 ton olup, bu {iretimin
2.598.26 tonluk boliimii en fazla iiretim
paymna sahip olan Sanlwurfa’dadir. Bu
nedenle siirdiiriilebilir tarim ve organik
tarim i¢in ¢evreci ve ekonomik olan ayn
zamanda bitki beslemeye de katki sunacak
ekim nobeti seklinde, yesil giibrelemenin
etkinligini artiracak olan bitki gelisimini
tesvik edici rizobakteriler (PGPR) igeren
oncil calismalarin yapilarak, uygulamaya
aktarilmasi 6nem arz etmektedir.

Bu calismada, Giineydogu Anadolu
Bolgesinde konvansiyonel tarimin 6nemli
girdilerinden olan kimyasal kokenli
giibrelerin yerine, topragin
tyilestirilmesinde onemli yeri olan yaygin
fig, kirmizi mercimek ve yem bezelyesi
gibi yesil gilibre bitkilerinin bakteri suslar
ile asilanarak asili/asisiz uygulamalarinin,
yesil yem bitki, sap ve boy uzunlugu ile yas
ve kuru ot verim degerleri incelenmistir.
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MATERYAL ve YONTEM
Materyal

Arastirma, 2017-2018 yillarinda
Sanlurfa Harran Ovasinda yer alan GAP
Tarimsal Aragtirma Enstitiisii
Miidirliigii'ne  ait  Talat Demirdren

Arastirma Istasyonu deneme alaninda
yiriitilmiis olup, bu istasyon yeri ve
topraklari; 36° - 42” kuzey enlemi, 38°-58°
dogu boylaminda, denizden yiiksekligi 410
m, kirmizi kahverengi toprak grubunda,
organik madde igerigi diisiik, Organik
madde ylizeyden asagilara dogru azalmakta
%0.9-0.3 arasinda degismektedir (Anonim,

2003; Anonim, 2014; Ding ve ark., 1988).
Sanliurfa’da karasal iklim 6zelliginde olup,
Akdeniz ikliminin etkisi de goriilmektedir.
Yazlar1 kurak ve sicak, kislari ise 1lik ve
nispeten yagishh gecmektedir. Giindiiz
sicakligt 44 °C’nin tlizerine ¢ikmaktadir.
Bagil nemin ¢ok diisiik olusu buharlagmay1
artirmaktadir (Atalay ve Mortan, 2006).
Denemenin yiiriitiildiigli alana ait uzun
yillar ile denemenin yiriitildigi 2017 ve
2018 yillarina ait 6nemli iklimsel veriler
Cizelge 1’de verilmistir (Anonim, 2017,
Anonim, 2018).

Cizelge 1. Deneme ve uzun yillara (1950-2016) ait baz1 meteorolojik veriler

iklimsel Yillar 1 2 3 4 5 6 7 8 9 10 11 12
Parametreler /Aylar

Ortalama 2017 54 77 127 166 229 297 342 322 296 205 134 103

Sicaklik (°C) 2018 81 104 155 199 230 286 319 322 288 216 130 86

UzYilOrt 56 69 109 162 221 281 319 313 268 201 126 75

Aylik Top. 2017 90 18 5852 792 72 00 00 00 00 171 174 95
Yag. Miktari 2018 1188 874 133 358 645 101 00 00 22 394 1066 2592
ort. (kg/m?)  UzYilOrt 848 705 659 49.6 294 40 06 08 29 253 460 796
En Yilksek 2017 155 215 249 304 370 418 435 448 421 309 245 217
Sieaklik (°C) 2018 178 189 268 321 363 431 432 422 415 342 275 182
UzYilLOrt 216 227 295 364 400 440 468 462 420 378 294 260

o 2017 54 50 42 58 123 178 224 214 183 113 25 23

En Diisik 2018 20 41 61 93 122 162 212 208 177 93 54 05
Sicaklk (°C) yzyiort 10 14 73 32 60 100 152 160 112 25 -60 -6.4
2017 ve 2018 yillar1 ile uzun yillara ait a) Canli (bakteri suslari) materyaller:

toplam yagis miktarlarinin sirasiyla; 196.4,
737.3 ve 459.4 mm oldugu goriilmektedir.
Aylik ortalama en yiiksek sicaklik
bakimindan ise 2017 ve 2018 yillar1 kendi
icinde dalgali seyirler izlemis, uzun yillar
ortalamalarina gore sicakliklarin deneme
yillarinda daha diisiik diizeyde oldugu
gozlenmistir. Denemede kullanilan
tohumluklar yerli kirmizi mercimek (koy
popiilasyonu), yem Dbezelyesi (Taskent
cesidi), yaygm fig (Selguk 99 cesidi) ile
yesil gilibreleme denemesinin yapildigt
alandaki ana bitki olan dogal devetiiylii
renkli pamuk olarak da; Nazilli Pamuk
Arastirma Enstitiisii tarafindan 2005 yilinda
tescil ettirilen ve Tiirkiye’deki tiim pamuk
iretim bolgelerinde tavsiye edilen, Nazilli
87 x Devetiiyii melezi olan, Nazilli DT 15
Pamuk ¢esidi kullanilmistir.
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Baklagil tohumlar ekilirken bu bakterilerle
hazirlanan ve mikrobiyal giibre veya
nodozite bakteri kiiltiirii dedigimiz (Ankara
Merkez Toprak, Su ve Giibre Kaynaklar

Merkez Arastirma Enstitiisti
Midiirliiginden  saglanan); Fig igin
Rhizobium leguminosarum, kirmizi

mercimek i¢in Rhizobium lupini ve yem
bezelyesi iginde Rhizobium leguminosarum
bakteri suslariyla kullanilmistir.

b) Giibre materyalleri:

1- Organik sertifikali ticari giibre (OSTG):
Denemede kullanilan organik  giibre,
tilkemizde sertifikali iiretim yapan ticari
firmalardan saglanmistir. Gilibre analiz
sonuglarina gore giibrenin igerigi sirasiyla
%4.2 N, %3.4 P20s ve %2.98 K20 oldugu
tespit edilmistir.
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2-Konvansiyonel (sahit) parsellere
piyasadaki kimyasal giibrelerden kompoze
giibresi (20.20.0 NPK) tabana ve iire (%46
N) ise iist giibre olarak kullanilmistir.
Yontem
Tarla deneme teknigi ve konular
Deneme, tesadif bloklar1 bdoliinmiis
parseller deneme desenine gore 3 tekerriirli
olarak yiritilmistir. Ana parsellere
bakteri asili ve asisiz uygulamalar, alt
parsellere ise ¢ farkli baklagil yesil
giibreleme bitkisi olarak adi fig, kirmizi

mercimek ve yem bezelyesi konular
uygulanmistir.  Ana ve alt konular,
tohumlari bakteri astlanmig
(Fa)/asilanmamis  (Fs) fig, bakterisi

astlanmis (Ma)/asilanmamis (Ms) kirmizi
mercimek ve bakteri asilanmis
(Ba)/agilanmamis (Bs) yem bezelyesi
konular1 seklinde sembollestirilerek
gosterilmistir. Arastirma, 2016 yili kasim
ayinda yesil giibre bitki tiirlerinin ekimiyle
baslayip takip eden iki dretim sezonu
boyunca 2 kez renkli pamuk ve iki defa da
yesil giibre bitki tiirlerinin ekimiyle devam
etmistir. Denemede parsel uzunluklar1 10
m, biiyliklikleri ise kirmizi mercimek ve
yaygin fig icin 28 m? (14 sira x 0,20 m x 10
m=28 m?), yem bezelyesi ve organik renkli
pamuk igin de 28 m?’dir (4 sira x 0,70 m X
10 m=28 m?). Ekimdeki tohumluk
miktarlar1 ise yaygin fi§ ve mercimek icin
12 kg/da, yem bezelyesi i¢in 25 kg/da
olarak ayarlanmistir. Hasat, parsellerin
ortasindaki iki siranin her iki u¢ tarafindan
I’er metrelik kismin kenar tesir paylari
atilarak yapilmistir. Arastirmada elde edilen
veriler, tesadiif bloklar1 boliinmiis parseller
deneme desenine gore JUMP istatistik
paket programindan yararlanilarak varyans
analizine tabi tutulmus ve
degerlendirilmistir. Onemli  bulunan
faktorlere ait ortalamalar Asgari Onemli
Fark (AOF) testine gore gruplandirilmistir
(Anonim, 2011).
Incelenen parametreler

Calismada yer alan ve tesadiifen secilen
baklagil yesil giibreleme bitkilerinin;
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1- Sap wuzunlugu (cm): Her parselde
tesadiifen secilen 10 bitkiden 6l¢iilmiistiir.
2- Bitki boyu (cm): Her parselde tesadiifen
secilen 10 bitkiden ol¢iilmiistiir.
3- Yas ot verimi (kg/da): Her parselden
bicilen ot tartilmis ve hesaplanan yas ot
degerleri dekara yas ot verimine
doniistiiriilerek bulunmustur.
4- Kuru ot verimi (kg/da): Her parselden
alman 500 g’lik yesil ot 6rnekleri kurutma
dolabinda 70 °C’de agirlig1 sabitlesinceye
kadar kurutulmus, kuruyan otlar 0.1 g
hassasiyetli terazide tartilmis ve belirlenen
kuru agirlik orani1 kullanilmistir. Her parsel
icin belirlenen Adi fig, Yem bezelyesi ve
Mercimek kuru ot veriminin toplami o
parsel igin toplam kuru ot verimi olarak
hesaplanmustir. Parsele hesaplanan kuru ot
degerleri dekara kuru ot verimine
doniistiiriilmiistir.
Arastirmanin yiiriitillmesinde
baz1 tarimsal islemler

Yesil giibreleme bitkilerinin ekiminden
2 saat once %]l seker katilmig saf su

izlenen

cozeltisi tohumlara piilverize edilerek
islanmalar1  saglandiktan  sonra, 151k
girmesini  engelleyen  siyah  ambalaj

posetlerinin igerisinde, bakteri suslar1 da
tohumlara eklenip karisim ekime hazir hale
getirilmistir. Bakteri asilamast yapilmis
tohumlarin ekimleri, ¢izileri hazirlanmis
parsel siralarina elle yapilmis ve ayni anda
ustleri kapatilarak toprakla temaslari
saglanmistir. Denemede yesil glibrelemenin
yapilmasindan sonra, sertifikali ticari
organik gilibre materyalleri parsellere
uygulanmis, iki hafta sonra da toprakta
cliriylip mobilize olmas1 beklendikten
sonra pamuk ekimi yapilmistir. Herhangi
bir hastalik ve zararli goriildiigiinde 5262
Sayili Organik Tarim Kanunu ve 27676
sayili Organik Tarimm Esaslari  ve
Uygulanmasina Iliskin Yonetmeligin geregi
olarak, piyasada bulunan uygun organik
sertifikal1 bitki koruma tirtinleri (preperatlar
veya Onerilen fiziksel ve kiiltiirel
uygulamalar) ile miicadele yapilmistir.
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BULGULAR VE TARTISMA

Cizelge 2°de 2017 yilinda farkli yesil
giibre bitki tlirleri ve bakteri asili/asisiz
uygulamalarinin yesil giibre bitkisi sap
uzunlugu (cm) degerlerine istatistiksel
olarak %1 6nem seviyesinde, 2018 yilinda
ise %1 ve %5 Oonem seviyelerinde etkide
bulundugu izlenmektedir. Farkli yesil giibre
bitki tiirleri uygulamalarina goére 2017
yilinda en disik yesil giibre bitkisi sap
uzunlugu 33.33 cm olarak mercimekte
bulunmustur. En yiiksek yesil giibre bitkisi
sap uzunlugu 3933 ocm ile Yem
bezelyesinde, 2018 yilinda ise en disiik
yesil giibre bitkisi sap uzunlugu 35.25 cm

ile mercimekte en yiiksek yesil giibre bitkisi
sap uzunlugu 50.60 cm degerleri ise yem
bezelyesi bitki tliri uygulamasindan
alinmustr.
Yesil giibre bitkisi sap uzunlugu

Bakteri asili/asisiz uygulamalarina gore;
2017 yilinda en diisiik yesil giibre bitkisi sap
uzunlugu 34.00 cm degerleri bakteri asisiz,
en yliksek yesil giibre bitkisi sap uzunlugu
37.11 cm) degerleri ise bakteri asili, 2018
yilinda ise en diisiik yesil giibre bitkisi sap
uzunlugu 37.12 cm) degerleri bakteri asisiz,
en yiiksek yesil giibre bitkisi sap uzunlugu
4534 cm  degerleri  bakteri asihi
uygulamalarindan elde edilmistir.

Cizelge 2. Farkli yesil giibre bitki tiirleri ile bakteri asili/agisiz uygulamalarindan elde edilen ortalama
yesil giibre bitkisi sap uzunlugu (cm) degerleri ve olusan gruplar

Konular 2017 2018 Ortalama
Fig 34.00 b 37.85Db 35.93
Mercimek 33.33Db 35.25Db 34.29
Tiir Yem Bezelyesi 39.33a 50.60 a 44.97
Ortalama 35.55 41.23 38.39
AOF 1.71* 5.52*
Asih 37.11a 4534 a 41.23
Asili-Asisiz Asisiz 34.00 a 37.12b 35.56
Ortalama 35.56 41.23 38.39
AOF 3.11* 2.04**
CV (%) 7,58 4.29
*:0.05. **:0.01 diizeyinde 6nemli
Elde edilen farkli  bitki  sap sergilemektedir. Cizelge 3’de izlendigi gibi,
uzunluklarimin (cm) nedeni kullanilan farkl denemenin her iki yilinda da farkli yesil
bitki tlirleri ve as1 uygulamalar ile giibre bitki tilirleri x bakteri asili/asisiz
aciklanabilir. Arastirmadan elde edilen interaksiyonu uygulamalarinin yesil gilibre

sonuclar, Bagbag ve Kog, (2010) ile Cil ve
ark. (2007)’nin bulgular1 ile uyumsuzluk

bitkisi sap uzunlugu degerlerine istatistiksel
olarak etkide bulunmadigi goriilmektedir.

Cizelge 3. Farkli yesil giibre bitki tiirleri x bakteri agili/agisiz interaksiyonu uygulamalarindan elde
edilen ortalama yesil giibre bitkisi sap uzunlugu (cm) degerleri ve olusan gruplar

Konular Genel
2017 2018 Y1l Ortalamalari Ortalama

(Tiir x Asili/Asis1z) Asili Asis1z Asilt Asis1z Asilt Asis1z

Fig 35.33 32.67 38.70 37.00 37,02 34,83 35.93

K. Mercimek 35.67 31.00 38.60 31.900 37,13 31,45 34.29
Yem Bezelyesi 40.33 38.33 58.73 42.467 49,53 40,40 4497
Ortalama 37.11 34.00 45.34 37.12 41,23 35,56 38.39
AOF (int.) 0O.D. O.D.

CV (%) 7.58 4.29

*:0.05. **:0.01 diizeyinde 6nemli
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Yesil giibre bitkisi boy uzunlugu

Cizelge 4°de izlendigi gibi, denemenin
her iki yilinda da farkli yesil giibre bitki
tiirleri ve bakteri asili/asis1z
uygulamalarinin yesil giibre bitkisi boy
uzunlugu (cm) degerlerine istatistiksel
olarak %1 Onem seviyesinde etkide
bulundugu gorilmektedir. Farkli yesil
giibre bitki tilirleri uygulamalarina gore;

2017 yilinda en diistik yesil giibre bitkisi
boy uzunlugu 36.67 cm ile mercimekte, en
yiikksek yesil gilibre bitkisi boy uzunlugu
43.00 cm ile yem bezelyesinde 2018 yilinda
ise en dislik yesil giibre bitkisi boy
uzunlugu 39.32 cm ile mercimekte, en
yiikksek yesil gilibre bitkisi boy uzunlugu
56.39 cm ile yem bezelyesinde
gozlenmistir.

Cizelge 4. Farkli yesil giibre bitki tiirleri ile bakteri asili/agisiz uygulamalarindan elde edilen ortalama
yesil giibre bitkisi boy uzunlugu (cm) degerleri ve olusan gruplar

Konular 2017 2018 Ortalama
Fig 42.67 a 4361b 43.14
Mercimek 36.67 b 39.32b 38.00
Tiir Yem Bezelyesi 43.00 a 56.39 a 49.70
Ortalama 40.78 46.44 43.61
AOF 2.84** 5.58**
Asil 42.33a 48.68 a 45,51
Asili-Agisiz Asis1z 39.22b 4420b 41.71
Ortalama 40.78 46.44 43.61
AOF 1.92** 1.59**
CV (%) 4.08 2.98

*:0.05. **:0.01 diizeyinde 6nemli

Bakteri asili/agisiz uygulamalarina gore;
2017 ve 2018 yillarinda en diisiik diisiik
yesil giibre bitkisi boyu uzunlugu 39.22-
44.20 cm ile bakteri asisiz, en yiiksek yesil
giibre bitkisi boy uzunlugu 42.33-48.68 cm
ile bakteri asili uygulamalardan elde
edilmigtir. Cizelge 5°de 2017 yilinda farkl
yesil giibre bitki tiirleri x bakteri asili/asisiz
interaksiyonu uygulamalarinin yesil giibre
bitkisi  boyu uzunlugu  degerlerine
istatistiksel olarak etkide bulunmadigi,
2018 yilinda ise %5 Onem seviyesinde
etkide bulundugu goriilmektedir. Farkli
yesil giibre bitki tiirleri x bakteri asili/asisiz
interaksiyonu uygulamalarma gore; 2018
yilinda en disiik yesil giibre bitkisi boyu
uzunlugu 37.50 cm ile bakteri asisiz
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Mercimek, en yiiksek yesil giibre bitkisi
boy uzunlugu 60.33 cm ile asili yem
bezelyesi uygulamalarindan elde edilmistir.
Gozlemlenen sonuglara yesil giibre bitki
tirlerindeki tiir farkliliginin, farkl bitki boy
uzunlugunun (cm) neden oldugu tespit
edilmistir.  Elde  edilen  sonuglarin
Timuragaoglu ve Altinok’un (2004
bulgulariyla gelistigi, bu farkliligin nedenin
de uygulamalardaki c¢esit ve asilama
uygulama farkliliklarindan ve g¢alismalarin
farkl1 iklim bolgelerinde yapilmasindan
kaynaklandig1 sdylenebilir. Stimerli ve ark.
(2002) ile paralel bulgular olmasinin
nedeninin ise ¢esit benzerligi ve aym
ekolojik kosullarda yetistirilmesi oldugu
sOylenebilir.
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Cizelge 5. Farkli yesil giibre bitki tiirleri x bakteri agili/asisiz interaksiyonu uygulamalarindan elde
edilen ortalama yesil giibre bitkisi boy uzunlugu (cm) degerleri ve olusan gruplar

Konular Genel
2017 2018 Y1l Ortalamalari Ortalama

(Tiir x Asili/Asis1z) Asili Asisiz Asilt Asi1s1z Asilt Asisiz
Fig 44.00 41.33 4455 c 42.67 cd 44.28 42.00 43.14
K. Mercimek 38.00 35.33 41.14d 3750e 39.57 36.42 37.99
Yem Bezelyesi 45.00 41.00 60.33 a 5240 b 52.67 46.72 49.70
Ortalama 42.33 39.22 48.68 44.21 45.50 41.71 43.61
AOF (int.) O.D. 2.76

*:0.05. **:0.01 diizeyinde 6nemli

Yesil giibre bitkisi yas ot verimi

Cizelge 6’da denemenin her iki yilinda
farkl1 yesil giibre bitki tiirleri ve bakteri
asili/asisiz  uygulamalarinin yesil giibre
bitkisi yas ot verimi degerlerine istatistiksel
olarak %1 oOnem seviyelerinde etkide
bulunduklar1 goriilmektedir. Farkli yesil
giibre bitki tiirleri uygulamalarina gore
2017 yilinda en diisiik yesil giibre bitkisi yas

ot verimi 1417 kg/da ile fig’den, en yiiksek
yesil giibre bitkisi yas ot verimi 1774.83
kg/da ile yem bezelyesinden, 2018 yilinda
ise en diisiik yesil giibre bitkisi yas ot verimi
1371.67 kg/da ile mercimekten, en yiiksek
yesil giibre bitkisi yas ot verimi 1890.67
kg/da ile yem bezelyesi bitki tiiri
uygulamalarindan elde edilmistir.

Cizelge 6. Farkl1 yesil giibre bitki tiirleri ile bakteri asili/agisiz uygulamalarindan elde edilen ortalama
yesil giibre bitkisi yas ot verimi (kg/da) degerleri ve olugan gruplar

Konular 2017 2018 Ortalama
1417.17b 1501.67 b 1459.42
Mercimek 1530.33b 1371.67b 1451.00
Tiir Yem Bezelyesi 1774.83 a 1890.67 a 1832.75
Ortalama 1574.11 1588.00 1581.06
0 143.39* 169.89*
1666.78 a 1707.78 a 1687.28
Asili-Asisiz Asis1z 1481.44 b 1468.22 b 1474.83
Ortalama 1574.11 1588.00 1581.06
C 56.20* 153.79*
CV (%) 3.09 8.39

*:0.05. **:0.01 diizeyinde 6nemli

Bakteri asili/asisiz uygulamalarina gore;
2017 ve 2018 yillarinda en disiik yesil
giibre bitkisi yas ot verimleri 1481.44-
1468.22 kg/da ile bakteri asisiz, en yiiksek
yesil giibre bitkisi yas ot verimleri 1666.78-
1707.78 kg/da ile  bakteri  asih
uygulamalardan elde edilmistir. Cizelge
7’de denemenin her iki yilinda da farkh
yesil giibre bitki tiirleri x bakteri agili/asisiz
interaksiyonu uygulamalarin yesil giibre
bitkisi yas ot verimi degerlerine istatistiki
olarak %5 Onem seviyesinde etkide
bulundugu goriilmektedir. Farkli yesil
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giibre bitki tiirleri x bakteri asili/asisiz
interaksiyonu uygulamalarma gére; 2017
yilinda en diisiik yesil giibre bitkisi yas ot
verimi 1376.00 kg/da ile bakteri asisiz fig
tiirli, en yiiksek yesil giibre bitkisi yas ot
verimi 1908.00 kg/da ile bakteri asili yem
bezelyesi, 2018 yilinda ise en diisiik yesil
giibre bitkisi yas ot verimi (1300.00 kg/da)
ile bakteri asis1z mercimek, en yiiksek yesil
giibre bitkisi yas ot verimi (2180.00 kg/da)

ille  bakteri asih  yem  bezelyesi
uygulamalarindan elde edilmistir. Elde
edilen sonuglar yesil giibre bitki
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tiirlerindeki yesil giibre bitkisi yas ot verimi bitkisi yas ot verimi (kg/da) degerleri
kg da?l degerleri bakimindan; Kirmizi bakimindan da; Sahin ve Kiviletm (2000)
mercimek ile adi fig tiirlerinin birbirlerine ile Ko¢g (2010)’a gore uyumsuzluk
yakin  verimde olmalari ve yem sergilemesinin  nedenin de adi figin
bezelyesinden daha diisik olmalarinin fizyolojik gelisme Ozelligi geregi yesil
tirlere ait bitkisel habitlis iriliklerinin aksamin en fazla gelisme gosterdigi Subat
kaynag1 oldugu sdylenebilir. Bu sonuglara ve Mart aylarinin aylik ortalama yagis
gore; bu calismadaki Yem bezelyesinin miktarinin, uzun yillar aylik ortalama
ortalama yillar yas ot verimi sonuglar yagislarindan daha diisiik olmasi ve yesil
bakimindan Timuragaoglu ve Altinok aksamin pamuk ekiminden (toprakta
(2004), Kog, 2010, Albayrak ve ark. (2004), clirime siiresine bagl olarak) yaklagik 5
Seydosoglu (2014) ve Cil ve ark. (2007)’1n hafta Oncesinden bi¢ilmesinden
elde ettikleri sonuglardan daha fazla verim kaynaklandigi sdylenebilir.

elde edilmistir. Yaygin figin yesil giibre

Cizelge 7. Farkli yesil giibre bitki tiirleri x bakteri agili/agisiz interaksiyonu uygulamalarindan elde
edilen ortalama yesil giibre bitkisi yas ot verimi (kg/da) degerleri ve olusan gruplar

Konular Genel
2017 2018 Y1l Ortalamalari Ortalama

(Tir x Asili/Asisiz) Asilt Asis1z Asili Asis1z Asili Asis1z
Fig 1458.33¢ 1376.00c 1500.00bc 1503.33bc 1479.17 1439.67 1459.42
K. Mercimek 1634.00b 1426.67c 1443.33bc 1300.00c 1538.67 1363.33 1451.00
Yem Bezelyesi 1908.00a 1641.67b 2180.00a 1601.33b 2044.00 1621.50 1832.75
Ortalama 1666.78 1481.44 1707.78 1468.22 1687.28 1474.83 1581.06
AOF (int.) 97.34* 266.37*
CV (%) 3.09 8.39

*:0.05. **:0.01 diizeyinde 6nemli

Yesil giibre bitkisi kuru ot verimi yem bezelyesi, 2018 yilinda ise en diislik

Cizelge 8.’de denemenin her iki yilinda yesil giibre bitkisi kuru ot verimi 382.97
farkli yesil gilibre bitki tiirleri ve bakteri kg/da ile fig’den, en yiiksek yesil giibre
asili/agisiz uygulamalarmin yesil giibre bitkisi kuru ot verimi ise 473.85 kg/da ile
bitkisi kuru ot verimi (kg/da) degerlerine yem bezelyesi’nden elde edilmistir. Bakteri
istatistiksel olarak %5 ve %l Onem asili/asisiz uygulamalarina gore; 2017 ve
seviyelerinde etkide bulunduklari 2018 yillarinda en diisiik yesil giibre bitkisi
izlenmektedir. Farkli yesil giibre bitki kuru ot verimi 389.78-382.58 kg/da ile
tiirleri uygulamalarina gore; 2017 yilinda en bakteri asisiz, en yiiksek yesil giibre bitkisi
diisiik yesil giibre bitkisi kuru ot verimi kuru ot verimi 456.33-444.92 kg/da ile
390.00 kg da?ile fig’de en yiiksek yesil bakteri asil1 uygulamalardan elde edilmistir.

giibre bitkisi kuru ot verimi 460.17 kg/da ile

17
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Cizelge 8. Farkli yesil giibre bitki tiirleri ile bakteri asili/agisiz uygulamalarindan elde edilen ortalama
yesil giibre bitkisi kuru ot verimi (kg/da) degerleri ve olusan gruplar

Konular 2017 2018 Ortalama
Fig 390.00 ¢ 382.97 b 382.97
Mercimek 419.00 b 384.43 b 401.72
Tur Yem Bezelyesi 460.17 a 473.85a 467.01
Ortalama 439.59 413.75 426.67
AOF 5.08** 68.73*
Asih 456.33 a 44492 a 450.63
Asili-Asisiz Asis1z 389.78 b 382.58 b 386.18
Ortalama 423.06 413.75 418.40
AOF 3.65** 41.97*
CV (%) 0.74 8.80
*:0.05. **:0.01 diizeyinde 6nemli
Cizelge 9°dan; 2017 yilinda farkl yesil kendi icerindeki asiliilk ve asisizlik
giibre bitki tlirleri x bakteri asili/asisiz uygulamalarina  goére  de;  asilama

interaksiyonu uygulamalarinin yesil giibre

bitkisi kuru ot verimi degerlerine
istatistiksel %1 Onem seviyesinde, 2018
yilinda ise etkide bulunmadigi

izlenmektedir. Farkli yesil giibre bitki
tirleri x bakteri asili/asisiz interaksiyonu
uygulamalarina gore; 2017 yilinda en diisiik
diisiik yesil giibre bitkisi kuru ot verimi
360.00 kg/da degerleri bakteri asisiz fig
bitki tiirii, en yiiksek yesil giibre bitkisi kuru
ot verimi 503.00 kg/da degerleri ise bakteri
asilt yem bezelyesi uygulamalarindan elde
edilmistir. Elde edilen sonuglar yesil giibre
bitki tiirlerindeki tiirlerinin, yesil giibre
bitkisi yas ot verimi (kg/da) degerleri
bakimindan; yem bezelyesinin diger tiirlere
gore daha fazla verimli oldugu ve tiirlerin

uygulamasimnin ¢ok net bir sekilde asisiz
uygulamalara gore verime olumlu yansimis
oldugu sdylenebilir. Bu sonuca goére Yem
bezelyesi bakimindan; Cil ve ark. (2007),
Albayrak ve ark (2004), Diisiinceli ve Sakar
(1993), Cakmake1 ve Cegen (1996)’c gore
daha fazla kuru ot verimi elde edilmesinin
nedeninin ise tohum asilama
uygulamalarindan kaynaklandig1
sOylenebilir. Cizelge 9’da gorildiigi gibi
Mercimegin 2 yillik tohum asilama
uygulamalarinin asilama uygulanmamis
mercimegin kuru ot verimlerinden daha
yiiksek oldugu ve bu durumun Gwall ve ark.
(1995)’n1n sonuglartyla paralellik
gosterdigi soylenebilir.

Cizelge 9. Farkli yesil giibre bitki tiirleri x bakteri agili/agisiz interaksiyonu uygulamalarindan elde
edilen ortalama yesil giibre bitkisi kuru ot verimi (kg da™!) degerleri ve olusan gruplar

Konular Genel
2017 2018 Y1l Ortalamalari Ortalama

(Tiir x As1l1/As1s1z) Asili Asis1z Asili Asis1z Asili Asisiz

Fig 420.00 ¢ 360.00 e 409.07 356.87 414,53 358.43 386.48
K. Mercimek 446.00 b 392.00d 403.40 365.47 424.70 378.73 401.72
Yem Bezelyesi 503.00 a 417.33¢c 522.30 425.40 512.65 421.37 467.01
Ortalama 456.33 389.78 444.92 382.58 450.63 386.18 418.40
AOF (int.) 6.33" O.D.

CV (%) 0.74 8.80

*:0.05. *¥*:0.01 diizeyinde 6nemli

SONUCLAR
Iki yillik ekim nobeti dongiisii boyunca
bir kez deneme baslangicinda (BAD), iki
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kez de yesil giibreleme bitki tiirlerinin
(YGBT) topraga karistirilmas: sonrasi
olmak {izere 1l¢ kez alman toprak
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numunelerinin analiz edilmesi sonucu elde
edilen veriler degerlendirildiginde; yesil
giibre bitkisi sap uzunlugu (cm), yesil giibre
bitkisi boy uzunlugu (cm), yesil giibre
bitkisi yas ot verimi (kg da™*) ve yesil giibre
bitkisi kuru ot verimi (kg da™!) degerlerinin
asili/asisiz farkl yesil giibre bitki tiirleri
uygulamalarindan etkilendigi gozlenmistir.
Sonug olarak; Sanliurfa ili sulu kosullarinda
irin  rotasyonuna  alinan  baklagil
(mercimek, adi fig ve yem bezelyesi)
yetistiriciliginde yukarida bahsi gecen

hususlar g6z Oniline alindiginda yem
bezelyesinin  daha  uygun  olacagi
gorilmiistiir.
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Investigation of Nitrate Content of Sage (Salvia fruticosa Mill)
and Oregano (Origanum onites) Plants

Abstract

In this study, the nitrate contents of sage (Salvia fruticosa Mill) and
oregano (Origanum onites) plants and their soils growing naturally
between Kekova and Kas were investigated. The spectrometric
method was used in nitrate analysis on leaf samples of plants
collected from research areas. NO3z-N contents were determined as
mg kg! dry weight of dry matter. The leaves chlorophyll
concentrations were measured with the Minolta SPAD 502 plus
chlorophyll  meter. DR 2800 (Hach-Lange, USA)
Spectrophotometer was used for nitrate analysis in dry and moist
soil samples. Nitrate contents of plant leaves were from 140.12 to
363.64 mg kg values in sage leaf samples; It was determined that
oregano leaf samples varied from 106.06 to 415.58 mg kg™. Nitrate
contents of soils ranged from 2.66 to 24.66 pg g in soils where
sage is grown; it ranged from 6.24 to 19.82 ug g* in the soils
oregano is grown.

21


http://www.ispecjournal.com/
https://doi.org/10.46291/ISPECJASvol5iss1pp21-26
https://doi.org/10.46291/ISPECJASvol5iss1pp21-26

ISPEC Tarim Bilimleri Dergisi, 5(1): 21-26, 2021

INTRODUCTION

The growth and development process of
plants depends on photosynthesis. Nitrogen
is an essential component of chlorophyll
and enzymes and proteins involved in
photosynthesis.  During  the  plant's
photosynthesis,  chlorophyll  absorbs
sunlight and converts it into chemical
energy. There is a strong relationship
between photosynthesis and nitrogen in the
plant. Plants take up nitrogen from nitrate
and ammonium ions (Marschner, 1995).
Soil texture, structure, pH, temperature, and
environmental factors have an essential
effect on nitrate and ammonium uptake by
plants. In well-ventilated soils with a pH of
6 to 8, the nitrification rate increases, and
the plants take more nitrate. It was found
that NOs™and NH4" uptake decreased at low
temperatures. Most plants prefer nitrate-
nitrogen (NOs™-N) to ammonium nitrogen
(NH4*-N) (Kacar and Katkat, 2019). Most
of the nitrogen taken up by plants is in the
nitrate-nitrogen form. Plants tolerate high
nitrate-nitrogen concentrations and
accumulate more nitrate-nitrogen in their
tissues than ammonium (Havlin et al.,
1999). Plant species, age, organs, the
nitrogen content of the environment, light
intensity, temperature, climate, water, soil
properties, and harvest time play an
essential role in plants' nitrate content (Zhou
et al., 2000; Orug and Ceylan, 2001; Zhang
et al., 2020).

Excessive levels of nitrate in foods
negatively affect human health (Erkekoglu
and Baydar, 2010; Kayikcioglu ve Okur,
2020a; Kayikcioglu ve Okur, 2020b). The
limit values of nitrate contents in plants vary
according to the plant type. According to
the Turkish Food Codex, the maximum
limit is determined as 2000-4500 mg NOs
/kg for lettuce and salad group vegetables

22

whose leaves contain high amounts of
nitrate (Anonim, 2008). Ozcan and Akbulut
(2007) examined the macro and
micronutrient contents of 31 types of
medicinal and aromatic plants. In reported
that their studies, including some species
belonging to the Lamiaceae family, the
plants' nitrate content ranged from 12.15 to
238.85 mg/kg in dry weight. Fresh and dry
leaves of Origanum onites and Salvia
fruticosa, which are members of the
Lamiaceae family, are consumed as tea.
Dry herbage of O. Onites used as a
seasoning in salads, soups, meat, chicken,
vegetable dishes, pickled sauces, and
sausages; It has also been used in beverages
cheeses. (Bozdemir, 2019). Since these
plants have antioxidant and antimicrobial
properties, they are used for food storage
and extend their shelf life.

In this study, the nitrate contents of sage
(S. fruticosa) and oregano (O. onites) plants
and their soils growing naturally between
Kekova and Kas were investigated. The
changes in nitrate-nitrogen (NO3-N) and
chlorophyll concentrations of two different
plant species in the same family were
compared.

MATERIAL and METHODS

In the research, plant and soil samples were
taken from areas where sage (Salvia
fruticosa Mill.) and oregano (Origanum
onites) plants naturally grow between
Kekova/Demre and Kas. In the research, the
plants' pre-flowering period was taken into
account. Ten plant and ten soil samples
were taken from the area research species
growing. A total of 20 plants and 20 soil
samples were examined. The map of the
study area is given in Figure 1.
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Figure 1. Location of the study area

Plant Analysis

Chlorophyll  concentration: In the
research area, color intensity values were
determined by randomly ten leaf samples
from a plant with Minolta SPAD 502 plus
chlorophyll measuring device.

NOs-N: Plant samples were placed in
plastic bags and, as soon as possible,
brought to the laboratory, and then the
samples were washed with distilled water.
They were dried in drying cabinets set at
65°C. The dried plants' leaves were made
ready for analysis by grinding them in the
grinding mill. Nitrate contents in leaf
samples were determined colorimetrically
with salicylic acid application in a
spectrophotometer set at 410 nm
wavelength. Analysis results have been
calculated as mg/kg dry matter (Kacar and
Inal, 2008). Each plant sample has been
analyzed in duplicate.

Soil Analysis

Soil samples taken from 0-30 cm soil depths
were dried in room conditions in the
laboratory, and dried soil samples were
sieved through a 2 mm sieve (Chapman et
al., 1961).

NOs™-N: The nitrate content in the soil was
made based on cadmium metal's reduction
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of nitrate in soil samples to nitrite. All
measurements were determined in the DR
2800 (Hach-Lange, USA)
Spectrophotometer using HACH brand
standard test Kkits (Nitra Ver 5 Nitrate
Reactive Powder Pad). NO3-N results in
soil were evaluated according to Marx and
Stevens (1999).

Statistical Analysis

The T-test was performed using the licensed
SPSS Statistics Base v23 version to analyze
the study's wvalues. The statistical
significance level was set at p <0.01.

RESULTS and DISCUSSION

When the NO3z™-N concentrations of leaf
samples for both species was seen to range
from 106.12 to 415.58 mg kg*. The highest
NOz-N ratio was obtained from S. fruticosa
leaves with 287.25 mg kg?, while the
lowest NO3™-N ratio was obtained from O.
onites leaves with 204.83 mg kg™. It was
observed that the change in NO3™-N content
in the leaves of the plants was statistically
significant at the 5% level (Table 1). In
another study conducted with O. onites
plants collected from different locations, it
was reported that the NOs™-N contents of the
plants varied between 4.33 and 534.63 mg
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kgl (Kocabas, 2014). Ozcan and Akbulut
(2007) reported the NOz-N content of
plants as 174.26 mg kg*! in Ocimum

minimum, 30.60 mg kg in Salvia aucheri,
46.27 mg kg in Salvia fruticosa L. and
137.79 mg kg in Satureja hortensis.

Table 1. NOz-N (mg kg™) and chlorophyll values (SPAD 502) of plant samples

NOz-N in plant Chlorophyll concentration

Example No mg kg SPAD value

S. fruticosa O. Onites S. fruticosa 0. Onites
1 393.64 138.38 47.12 29.31
2 384.98 132.86 42.68 27.04
3 287.73 233.94 36.40 34.73
4 255.41 208.62 27.48 30.89
5 290.04 106.12 31.20 21.79
6 353.33 248.62 41.81 35.15
7 314.07 111.81 38.88 22.48
8 271.08 205.63 36.10 32.45
9 140.12 246.75 25.80 32.84
10 182.12 415,58 30.48 42.87
Minimum 140.12 106.12 25.8 21.79
Maximum 393.64 415.58 47.12 42.87
Mean=+ SD 287.25+81.61a 204.83 £ 92.47b 35.80+6.99 30.96 + 6.27
Significance p<0.05 ns

NOs-N in plant* Chlorophyll concentration Correlation coefficient (r):0.93 p<0.01

SD: Standard deviation, ns: Not significant

Chlorophyll concentrations (SPAD value)
of S. fruticosa and O. onites leaves ranged
from 21.79 to 47.12. The highest
chlorophyll concentrations with an average
of 35.80 were found in S. fruticosa.

However, the  difference  between
Chlorophyll concentrations of plant leaves
was not  statistically  significant.

Chlorophyll concentration in O. Onites
leaves ranged from 30.96 to 35.80. In
another study conducted on O. onites,
chlorophyll measurement values (Minolta
SPAD 502 plus) in leaves were reported to
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range from 27.93 and 46.05 (Kocabas,
2014). When the correlation analyzes
between the NOs-N contents and
chlorophyll concentrations of S. fruticosa
and O. onites plants were examined, a
positive relationship (p<0.01) was found
between the NOs-N content and
chlorophyll concentrations (Table 1). In
many studies, it has been stated that there is
a positive relationship between the
chlorophyll concentrations measured with
the SPAD chlorophyll meter and the total
nitrogen and NOs™-N contents of the plants
(Wood et al., 1992; Liu et al., 2006).
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Table 2. NOs-N concentrations of soil samples (ug g1)

Example No NOs-N in soil (ug g)

S. fruticosa O. Onites
1 7.34 11.87
2 8.18 13.09
3 9.70 19.82
4 6.06 9.90
5 17.28 16.48
6 2.66 10.69
7 12.00 9.95
8 7.98 6.24
9 24.66 19.52
10 20.04 11.38
Minimum 2.66 6.24
Maximum 24.66 19.82
Mean + SD 11.59 +6.92 12.89 +4.41
Significance ns

SD: Standard deviation, ns: Not significant

When evaluated in general, it was seen that
the nitrate content of the soil samples taken
from the study areas ranged from 2.66 to
24.66 pg g*. The average NOs-N content
of soils where O. onites was growing is

higher than the average NOs-N content of
soils where S. fruticosa was growing.
However, this difference in NOs-N content
of soils is not statistically significant (Table
2).

Table 3. Evaluation of NOs™-N concentrations in soil

NOs-N (ng/g) Evaluation S. fruticosa O. Onites In general total
<10 low 60% 30% 45%
10-20 medium 30% 70% 50%
20-30 high 10% - 5%

>30 excessive - -

If a general evaluation has been made
about the NOz-N content of the soil
samples, it was found that 50% of the
samples were at a medium level, 45% at a
low level, and 5% at a high level (Table 3).
It has been stated by the EPA (US
Environmental Protection Agency) that the
nitrate content in soil solution can generally
be between 10-45 pg g* NOs-N. Nitrate
nitrogen (NO3z™-N) has been considered a
potential pollutant by the Environmental
Protection Agency (EPA). Because NO3™-N,
which is present in excess in the soil, can
pass into rivers by flow and groundwater
through seepage and become an
environmental hazard. As a result, it was
determined that the nitrate-nitrogen (NOs™-
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N) contents of the leaves of the plants
showed a statistically significant difference
between the species. There is a strong
positive  correlation between nitrate-
nitrogen contents of plant leaves and
chlorophyll concentrations. As is known,
nitrogen is a crucial chlorophyll component
that plays a role in photosynthesis. There
was no statistically significant change in the
amount of nitrate-nitrogen found in soil
samples taken from soils where plant
species were grown. A significant
difference was found between the nitrate
content of plants; however, to be able to say
that the sage plant takes more nitrate from
the soil than the oregano plant, it is thought
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that studies on nitrogen applications are
needed in the cultivation of these plants.
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Farkl Besi Ortamlari, Asilam Yontemleri ve Sicakhiklarin Shii-
Take Mantarinda Misel Gelisimi Uzerine Etkileri

Ozet

Bu ¢alisma in-vitro kosullarda 2 farkli besi ortaminda [patates dekstroz
agar (PDA) ve malt ekstrakt agar (MEA)] ve 5 farkli sicaklikta (10,
15, 20, 25 ve 30°C) shii-take mantar (Lentinula edodes) miselinin
gelisim siiresi ve hizin1 belirlemek amaciyla yiiriitilmustiir.
Arastirmada kullanilan tohumluk miseller Atatiirk Bahge Kiiltiirleri
Merkez Arastirma Enstitiisii Miidiirliigii (Yalova)’ndan, klon olarak
kullanilan anaglik mantar AgroMantar (Denizli)’den temin edilmistir.
Hazirlanan MEA (48 g/L) ve PDA (39 g/L) besi ortamlar1 121°C’de
20 dk otoklavlandiktan sonra ilikken steril kabin igerisinde UV 151k
altinda petri kaplarina doldurulmus ve sogumaya birakilmistir. Anaglik
Ozellikteki shii-take mantar1 alkolle dezenfekte edildikten sonra
klonlar alinmis, tohumluk misellerden ise tek dane almarak petri
kaplarinda besi ortamlari {izerine yerlestirilmis ve petri kaplar
parafilm ile kapatilmistir. Her konudan 15 adet petri kab1 hazirlanmig
ve petriler konusuna uygun sicaklikta inkiibatore yerlestirilmistir.
Diizenli olarak farkli iki noktadan giinlitk misel uzunluklar 6l¢tilmiis;
petri kaplart miseller ile tam sarildiginda dlgtimler bitirilmistir. Elde
edilen verilerden misel gelisim siiresi (giin) ve hizi (mm/giin)
hesaplanmistir. Uygulamalarin teksel, ikili ve tiglii interaksiyonlari
misel gelisimini istatistiksel 6nem derecesinde etkilemistir. Kullanilan
besi ortamlari icerisinde MEA, PDA’ya gore, dane misel asilamasi
doku agilamasina gore, 25°C diger sicaklik derecelerine gore daha kisa
sirede daha hizli misel gelisimi saglamigtir. Arastirma sonuglarina
gore 25°C x MEA x dane misel asilamasi shii-take mantar miseli
tiretiminde uygun bulunmustur.

Effect of Different Growth Media, Inkubation Methods and
Temperatures on Mycelium Growth of Shii-Take Mushroom

Abstract

This study was carried out to determine the effect of different agar
media [potato dextrose agar (PDA) and malt extract agar (MEA)] and
temperatures (10, 15, 20, 25 ve 30°C) on mycelium growth period and
speed of shii-take mushroom. The mushroom spawn and carpophore
used in the experiment was provided by Atatiirk Horticultural Central
Research Institute (Yalova) and Agro Mantar (Denizli), respectively.
The prepared MEA (48 g L) and PDA (39 g L) medium was
autoclaved at 121°C for 20 minutes, they were filled into petri dishes
under UV light in a sterile cabinet after they became warm and left to
cool. After disinfection of stock mushroom carpophores with alcohol,
clones were taken from carpophore and one grain was taken from
spawn and they were placed on the medium in petri dishes and petri
dishes were closed with parafilm. 15 petri dishes from each treatment
were prepared and the petri dishes were placed in the incubator at
different temperatures. Mycelium lengths were measured regularly
from same points and mycelia growth period (day) and speed (mm day"
1) was calculated. The main, double and triple interactions of the
treatments affected the mycelia development in statistical significance.
Among the tested growth media, inoculation methods and
temperatures, MEA, grain spawn and 25 °C provided faster mycelia
development in a shorter time comparted to other treatments.
According to the results of research, 25 °C x MEA x grain mycelia
inoculation is found appropriate in the production of shii-take
mushroom mycelium.
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GIRIiS

Yenilen mantarlar, gerek gida, gerekse
tibbi 6zellikleri nedeni ile insanlik tarihinde
binlerce yildan beri Onem tasiyan
organizmalardir (Wasser, 2002). Yiiksek
oranda kaliteli protein, ham lif, mineraller,
vitaminler, bol miktarda aminoasit, mono
ve disakkaritler, alkoller, glikojen ve kitin
icermeleri, ayrica diislik yag icerigine sahip
olmalar1  beslenmede tercih  nedeni
olmalarini saglamaktadir. Beslenmeye olan
katkilar1 nedeni ile her zaman ilgi odagi
olan yenilen mantarlarin, 1958 yilina kadar
Agaricus, Lentinula, Pleurotus,
Auricularia, Volvariella, Flammulina ve
Tramella cinsleri diinya mantar {iretiminin
%90’likk  kismini  olustururken, 50’li
yillardan sonra mantar pazarina bazi yeni
mantar tiirleri de (tibbi ve egzotik) dahil
olmustur (Chang ve Roh, 1999).

“Shii-take, Mese ya da Cin mantar1”
olarak bilinen Lentinula edodes, yenilebilen
bir mantar tirii olup, Diinya’da kiiltiirii
yapilan ve en ¢ok iretilen mantarlar
(Agaricus, Pleurotus ve Lentinula tiirleri)
arasinda ticlincii sirada yer
almaktadir. Ozellikle dogu iilkelerinde
sahip oldugu lezzet ve tibbi Ozellikler
nedeniyle tiiketimi tercihlerde ilk siralarda
yer almaktadir (Boztok ve Erkip, 2002).
Dogu ve Giineydogu Asya iilkelerinde
hayat iksiri olarak bilinen bu mantar Cin,
Kore, Japonya, Singapur, Tayland ve diger
Asya tilkelerinde yiizyillardir
yetistirilmektedir. Ulkemizde de benzer
sekilde kiiltiire alinabilen yenilebilir
mantarlar icerisinde beyaz sapkali ve
kestane mantar1 (Agaricus spp.) ve istiridye
(katin) mantarindan (Pleurotus spp.) sonra
tciinci sirada {iretilmektedir. Tiirkiye'de
Lentinula edodes ilgili akademik ¢aligmalar
19901  yillarda yapilmaya baslanmis
olmasmma ragmen, bu tiirlin ticari
yetistiriciligi ancak 2010 yilindan sonra
yayginlasmistir (Ciesla, 2002; Eren ve
Peksen, 2016).

Shii-take mantari, dogal bir saglik
koruyucu ve uzun yasamin sirr1 olarak
ylizyillardir lezzetli tadi ve besin degeri
nedeniyle tiiketilmektedir. Tibbi mantar

28

olarak da bilinen bu mantar ayrica
antitimor ve antiviral reaksiyona sahip
olmasi ve cinsel giicii artirmasi nedeniyle de
her gecen giin popiilaritesi artan ¢ok degerli
bir mantardir (Stamets, 1993). Saglikli ve
dengeli beslenme agisindan; sahip oldugu
diisiik yag icerigi ve zengin lif yapisinin
yani sira eritadenin, biyoaktif polisakkarit
(lentinan), vitamin B1, B2, B12, C ve D
acisindan da olduk¢a zengindir (Manzi ve
ark., 2001; Beelman ve ark., 2004). Cok
lezzetli olmalar1 yaninda ozellikle saglik
acisindan, diyet programina alinmasi
tavsiye edilmektedir (Boztok ve Erkip,
2002).

Lentinula edodes  sistematikte  Fungi
aleminin, “Basidiomycota” bolimiiniin bir
tiyesidir. Basidiomycota boliim tiyelerinde
sporlar bazidiyumlarin {izerinde olusur. Bu

grubun en belirgin 6zelligi yasam
dongiilerinde hiicrelerinde dikaryotik (iki
cekirdek tasidig) bir donemin

goriilmesidir. Bir diger belirgin 6zellikleri
de hiicre duvarlarmin iki katli olmasidir. Bu
mantarlarin esey organlari gelismemekle
birlikte eseysiz iiremeleri bazidiosporlar ile
gerceklesmektedir. Eseyli iiremeleri ise
somatogami ile yani farkli eseye sahip
haploit monokaryotik misellerin toprakta
birbirlerine yaklagmasi sonucu
olusmaktadir (Agaoglu ve ark., 1992).
Nemli ve iliman iklime sahip yerlerde,
sert dokulu agaclarin  govdelerinde
yetismektedir. Agac kiitiiklerine asilamadan
itibaren meyvenin goriildiigi ilk ana kadar
gecen siire, kullanilan misel kiiltiiriine,
agacin cinsine ve iklim sartlarina baglh
olarak, 6-18 ay arasinda degisiklik
gostermektedir. Kiitiiklerin verimli
kullanim siiresi ise 3 ila 5 yil arasindadir
(Stamets, 1993). Shii-take mantarinin tiire
0zel kompost igerisinde de kiiltlire alinmasi
miimkiindiir (Khan ve ark., 1991; Kalmis ve
Kalyoncu, 2007). Milyonlarca spor
olusturabilme  oOzelligine sahip olan
mantarlar dogada bu sporlarin yayilarak
uygun sicaklik ve nem kosullarinda
cimlenmesi ile trerler. Oysa ticari olarak
yapilan iiretimlerde sporlarin kullanimlar
s6z konusu degildir. ‘‘Tohumluk misel’’ ad1
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verilen, hububat daneleri veya degisik
organik maddelere sardirilmis sekonder
miseller kullanilir (Giinay ve ark., 1984).
Tohumluk misel iiretimi i¢in Agaricus ve
Pleurotus  cinslerine  giren tiirlerde
genellikle bugday, cavdar, dari, sorghum
gibi hububat daneleri sardirma ortami
olarak; Lentinus edodes gibi bazi tiirlerde
ise  kiicik aga¢c dali  parcgaciklar
kullanilmaktadir. Buna karsilik  bazi
iilkelerde g¢eltik, kompost, perlit gibi
materyallerde sardirma ortami olarak
degerlendirilebilmektedir (Abak, 1989).

Mantar yetistiriciliginin tarithine
bakildiginda, 16. ylizyildan 20. yilizyilin
basina kadar olan siire i¢inde mantar
yikama suyunun agilama materyali olarak
kullanildigr ilkel bir tohumluk misel
anlayigi goriliir. Modern anlamda misel
iretimi ise, Fransa’da Constantin ve
Matruchet’in  (1893) mantar sporlarini
cimlendirme suretiyle ilk misel kiiltiiriini
elde etmeleriyle baslamistir. Bunu 1902-
1905 yillar1 arasinda Ferguson ve Duggar
tarafindan gelistirilen doku kiltiirii yontemi
izlemis ve bdylece hatlarin saf olarak
iiretiminde doku kiiltiirii etkili bir yontem
olarak ortaya c¢ikmistir. Tohumluk misel
iiretimindeki son agsama, misellerin hububat
daneleri iizerine sardirilmasi olmustur ve bu
sistem ilk kez Amerika’da 1931 yilinda
Sinden tarafindan gelistirilmistir (ilbay ve
Giinay, 1992).

Glinlimiizde biitiin diinya iilkelerinde
yaygin olarak kullanilan tohumluk misel
iiretim yontemi iki agsamada gergeklestirilir.
Ilk olarak ana Kkiiltiirler, gelismis mantar
sapkalarinin altinda bulunan lamellerde
olusan sporlarin ¢imlendirilmesiyle ya da
mantar sapkasindan alman dokulardan
misel gelismesi ile elde edilir. Ana kiiltiirler
icin kullanilan kat1 ortamlar hem ekonomik
olmamast hem de bu ortamlarin ekim
sirasinda enfeksiyon merkezi olusturma
riski nedeniyle dogrudan dogruya tiretimde
kullanilmamaktadir. Degisik maddeler ve
ozellikle hububat danelerine agilanmak
suretiyle tohumluk materyaller elde edilir
(Glinay, 1995).
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Ulkemiz misel eldesinde disa bagimli
olmakla beraber, ithal edilen misellerin tilke
icinde akredite olmus laboratuvarlarda
cogaltilmas1t seklinde bir uygulama soz
konusudur. 2019 yilinda ithal edilen
tohumluk misel miktar1 2573332 kg olup,
ithalatin Macaristan, Polonya, Ukrayna ve
Fransa’dan yapildig1 goriilmektedir (TUIK,
2020). Bununla birlikte iilke i¢inde tiretilen
tohumluk miseller Iran, Giircistan, Irak,
Kuveyt, Azerbaycan, Kuzey Kibris ve
Suriye gibi iilkelere ihra¢ edilmektedir.
Misel gelisiminin, sapka olusumu igin
uygun ic¢sel kosullarin  yaratilmasinda
onemli oldugu, bu nedenle misel
gelisiminin 1yi olmasinin mantar iiretiminde
hayati bir faktér oldugunu bilinmektedir
(Pokhrel ve ark., 2009).

Misel kalitesi  kullanilan  anaglik
materyal ve kiltiirlere, kullanilan besi
ortamina, iretim asamasindaki kosullara,
kullanilan dane tiiriine, depolanma siiresine
gore degisebilmektedir. Tohumluk misel
baslangic materyali olmasi nedeni ile
onemli bir materyaldir ve kalitesinin verime
dogrudan etkisi olmasi nedeni ile yiiksek
olmas1 beklenmektedir. Ancak shii-take
mantarinda misel gelisimi ile ilgili pek fazla
calisma yapilmadigi ve yapilan caligmalarin
liretim asamasinda kaldigi goriilmektedir.
Bu da tohumluk misel konusunda
caligmalarin ve iiretim protokollerinin az
oldugunu  goriilmektedir.  Giiniimiizde
tiretim miktart gittikge artan shii-take
mantariin tohumluk misel tiretimi ile ilgili

protokolleri  ¢esitlendirmek ve misel
kalitesini arttirmaya yonelik calismalara
ihtiyag vardir.

Calismada kullanilan shii-take mantar
tiiri  insan beslenmesindeki Onemi ve
antitimor 6zelligi ile kansere ¢6ziim olmasi
nedeni ile Uzakdogu diilkelerinde fazlaca
iiretilmekte ve tiiketilmektedir. Ulkemizde
tiretim ve tiiketimi az olan bu mantarin

misel iretim safhasinda ana kiiltiir
hazirliginda protokollerin  olusturulmasi
biiyiik 6nem tagimaktadir.
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Yiiriitilen arastirmada misel {iretimi i¢in
ana kiiltiir iiretiminde en ¢ok kullanilan iki
besi ortaminda [patates dekstroz agar
(PDA) ve malt ekstrakt agar (MEA)] ve 5
farkli sicaklikta (10, 15, 20, 25 ve 30°C)
shii-take mantar (Lentinula  edodes)
miselinin gelismesi incelenmis ve en uygun
ortam ve sicaklifin ortaya konulmasi
amaglanmistir. Bu ¢alisma shii-take mantari
ile yiiriitilecek daha sonraki c¢aligsmalara
151k tutacaktir.

MATERYAL ve YONTEM

Arastirma Ege Universitesi  Ziraat
Fakiiltesi Bahge Bitkileri Boliimii’ne ait
mantar tiretim ve arastirma laboratuvarinda
2019  yili  igerisinde  ylriitilmustiir.
Arastirmada 2 farkli besi ortami [Patates
dekstroz agar (PDA), Malt ekstrakt agar
(MEA)], 2 farkli asilama yontemi [dane
misel ve doku (klon) asilamasi] ve 5 farkli
sicaklik derecesi (10, 15, 20, 25 ve 30 °C)
kullanilmistir. Calismada tiim islemler
laboratuvara bulunan HEPA filtreli ve UV-
C lambasima (Philips, TUV 30W/G30 T8,
Polonya) sahip steril kabin (ESCO Laminar
Flow Cabinet, Singapur) igerisinde
gerceklestirilmistir. Islemler baslamadan
once kabin once klorakli su ile daha sonra
saf etil alkol temizlenerek steril edilmistir.
Daha sonra kabin igerisindeki UV lamba
acillarak 1 gece sterilizasyon i¢in
brrakilmustir.

Arastirmada mantar miseli iretiminde en
cok kullanilan iki besi ortami olan PDA,
(39.0 g/L) (Merck 1.10130) ve MEA, (48.0
g/L) (Merck 1.05398) kullanilmustir.
Tartim1 yapilan besi ortamlar1 saf suda
eritilerek otoklav siselerine konularak 121
°C’de 20 dakika steril edilmistir.
Otoklavdan ¢ikan ve tutulabilecek sicakliga
kadar soguyan besi ortamlari steril tek
kullanimlik polistiren 90 x 17 mm’lik petri
kaplarina (ISOLAB, Istanbul) aktarilmistir.
Petri  kaplarinin  dolum  asamasina
gecilmeden once dis ambalaji saf etil alkol
ile dezenfekte edilmis ve steril kabin
icerisine  alinmistir.  Hazirlanan  besi
ortamlar1 steril kabin igerisinde petri
kaplarina dikkatlice doldurulmustur (12.5
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ml/petri) ve hemen parafilm ile etraflari
kapatilmistir. Petri kaplar1 1 gece kabin
icerisinde UV g1k altmma tutulmustur.
Asilamada kullanilan tiim el aletleri (pens,
nester vs) otoklavda 121°C’de 20 dakika
otoklavlanmus, steril halde steril kabin
icerisinde  tutulmustur.  El  aletleri
kullanilmadan 6nce ve her kullanim 6ncesi
saf alkole batirilip uglart ispirto ocaginda
yakilmustir.

Asilamada dane misel ve doku asilamasi
olmak tizere 2 farkli asilama yontemi
kullanilmigtir. Shii-take mantar1 tohumluk
miseli Atatiirk Bahge Kiiltiirleri Merkez
Arastirma Enstitiisti Midiirligi
(Yalova)’nden temin edilmistir. Tohumluk
dane misel ambalaj1 kabin disinda saf alkol
ile dezenfekte edildikten sona steril kabin
icerisine alinmig ve acgilmistir. Hazirlanan
petri kaplarinda agar ortalarina bu stoktan
alman 1 adet lizeri misel sarili dane misel
konulmustur. Doku (klon) asilamasinda
kullanilacak anaclik mantar AgroMantar
(Denizli)’den temin edilmistir. Doku
pargast alinacak olan shii-take mantar
%60’l1k alkollii su ile temizlenip, UV
lambali  kabin igerisinde = kurumaya
birakilmistir. Steril kabin igerisinde yine
steril bir petri kab1 lizerinde yaklasik 0.5
cm? ebatlarinda kesilen doku pargalari, bek
alevinden gegirildikten sonra petri kaplar
icerisindeki agar ortami {izerine, petri
kaplarinin tam ortasina yerlestirilmistir.
Hazirlanan petri  kaplarinin ~ kapaklari
kapatilmis ve etrafi parafilm ile sarilmistir.
Her bir deneme konusundan 20 adet petri
kab1 hazirlanmistir. Ancak her tiirlii hijyen

Oonlemine karsi bazi petri kaplarinda
bulagsma olmus ve denemeden
cikartilmistir.

Asilanmig petri kaplari vakit

kaybetmeden konusuna uygun sicaklif
ayarlanmis inkiibatore (BINDER Cooled
incubator KB 23 ULKB 23, Almanya)
yerlestirilmistir. ~ Yerlestirmeden  Once
inkiibator once klorakli su ile sonra saf alkol
ile steril edilmistir. Asilama tarihleri
laboratuvarda baslangicta 1 adet inkiibator
oldugu i¢in sicaklik denemelerine gore arka
arkaya yapilmis; 10, 15 ve 20 sicaklik
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uygulamasinda astlamalar sirastyla BULGULAR
08.07.2019, 02.07.2019 ve 28.06.2019 Misel Gelisim Siiresi
tarihinde yapilmistir. Daha sonra tamiri Uygulamalarin ana etkisinin shii-take
yapilan diger inkiibator de devreye mantarinda misel gelisimi siiresi ilizerine
sokulmus; 25, 30 °C sicaklik etkisi istatistiksel olarak Onemli
uygulamasinda asilamalar ayn1 anda farkli bulunmustur. Besi ortamlar1 arasinda MEA
inkiibatorde 14.11.2019 tarihinde ortalama 24.9 giinde, PDA ortam1 32.8
yapilmistir. Her sicaklik uygulamasinda 2 giinde petri kaplarini sarmis ve MEA ortami
besi ortam1 ve 2 asilama yontemi birlikte PDA ortamina gore %?24.1 oraninda daha
hazirlanmistir. Petri  kaplar1 inkiibatore kisa siirede misel gelisimi saglamistir
konulduktan sonra her giin isaretlenen iki (P<0.0001). Asilama yontemleri igerisinde
noktasindan misel uzunluklar1 dijital dane misel ile yapilan agilamanin (25.4 giin)
kumpas (Mitutoyo, Japonya) yardimi ile doku asilamasina (32.3 giin) gore %21.4
olgiilmiistiir.  Olgiimler miseller petri daha kisa siirede sonug verdigi saptanmistir
kaplarin1 tamamen sarana kadar devam (P<0.0001). Sicaklik dereceleri misel
etmistir. Elde edilen verilerden misel gelisim siirelerini etkilemis (P<0.0001) ve
gelisim siiresi (giin), misel gelisim hizi en hizli gelisim 25 °C sicaklikta elde
(mm/giin) ve misel agirligt (g/petri) edilmistir. 10, 15, 20, 25 ve 30 °C
hesaplanmastir. sicakliklarda misel gelisimleri sirasi ile
Arastirmadan elde edilen verilerin 44.1,25.8,17.5, 13.1 ve 43.9 giin olmustur.
ortalamalar1 alinarak, giinlik degisim 10 °C’den 25 °C ye kadar sicaklik arttik¢a
degerleri ve ylizde farkliliklar misel gelisimi azalmis, 25 °C sicakliktan
belirlenmistir. Veriler bilgisayarda JMP sonra gelisim tekrar yavaslamistir. 10 ve 30
istatistik paket programinda °C sicakliklarda gelisim hiz1 25 °C’ye gore
degerlendirilmis ve ortalamalar arasindaki cok yavaglamig, 25 °C’de gelisim ortalama
fark TUKEY testine gore belirlenmistir. 3.35 kat hizli olmustur (Sekil 1).

Misel Geligim Stresi

50

45 44.1 43.9
40
35 32.8 323
= 30 24.9 25.4 25.8
B 25 . =
20 a 17.5
158 b B A b 131 A
10
’ PDA MEA Dane Misel Doku 10°C 15°C 20°C 25°C 30°C
Besi Ortam Asilama Y éntemi Sicakhik
Sekil 1. Uygulamalarin ana etkilerinin misel gelisim siiresine etkisi
Asilama yontemi x besi ortami ikili misel x MEA interaksiyonu dane misel x
interaksiyonu misel gelisim  siiresini PDA interaksiyonuna gore %30.7, doku x
etkilemistir (P=0.0411). Dane misel X PDA interaksiyonuna gore %41.6 ve doku x
MEA 20.8 giin ile en kisa siirede gelisim MEA interaksiyonuna gore %28.3 azalis
hizin1 verirken, doku x PDA 35.6 giin ile en saglamistir (Sekil 2).

uzun siireli gelisim hizin1 vermistir. Dane
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Misel Gelisim Siwresi
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Sekil 2. Asilama yontemi ve besi ortamu ikili interaksiyonunun misel gelisim siiresine etkisi

Besi ortami x sicaklik ikili interaksiyonu
misel gelisim sliresini istatistiksel Oonem
diizeyinde etkilemistir (P=0.0002). En kisa
misel sarimi1 25 °C x MEA ortamindan elde
edilirken bunu ayni istatistiksel grupta yer
alan 25 °C x PDA ve 20 °C x MEA
ortamlari izlemistir. Sicaklik azaldik¢a veya
arttikga misel sarim giinleri uzamistir. 25
°C’de MEA ortam1 10, 15, 20 ve 30 °C x
MEA interasiyonuna gore sirasi ile %66.5,
48.5, 11.8 ve 64.8 oraninda; 10, 15, 20, 25
ve 30 °C x PDA interasiyonuna gore sirasi
ile %74.7, 54.8, 38.4, 5.9 ve 75.4 oraninda
azalma olmustur (Sekil 3). Sicaklik x
asilama yontemi ikili interaksiyonu misel

gelisim  siiresini  istatistiksel ~ Onem
diizeyinde etkilemistir (P<0.0001). En kisa
misel sarimi1 25 °C x dane misel ortamindan
elde edilmistir. Bunu yakin giin degerleri 25
°C x doku, 20 °C x dane misel ve 20 °C x
doku uygulamalar1 izlemistir. Sicaklik
azaldikca veya arttik¢ca misel sarim giinleri
uzamistir. 25 °C’de dana misel ortami 10,
15, 20 ve 30 °C x dane misel interasiyonuna
gore sirast ile %72.6, 39.1, 33.5 ve 68.8
oraninda; 10, 15, 20, 25 ve 30 °C x doku
interasiyonuna gore sirasi ile %74.8, 64.5,
345, 21.0 ve 77.2 oraminda azalma
goriilmiistiir (Sekil 4).

Misel Gelisim Siiresi
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Sekil 3. Sicaklik x besi ortamu ikili interaksiyonunun misel gelisim siiresine etkisi
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Misel Gelisiin Siiresi
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Sekil 4. Asilama yontemi ve sicaklik ikili interaksiyonunun misel gelisim siiresine etkisi

Sicaklik, agilama yontemi ve besi ortami
ticlli interaksiyonunun misel geligim siiresi
iizerine etkisi de istatistiksel olarak 6nemli
bulunmustur (P=0.0088). Misel sarim siiresi
11.1 giin (25 °C x dane misel x MEA) ile

54.0 giin (30 °C x doku x PDA) arasinda
degisim gostermistir. Sicaklik azaldikga ve
arttikga doku ve PDA ortamlarinda gelisim
stireleri uzamigstir (Sekil 5).
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Sekil 5. Sicaklik, agilama yontemi ve besi ortamu {iglii interaksiyonunun misel gelisim siiresine etkisi

Misel Gelisim Hizi

Uygulamalarin ana etkisinin shii-take
mantarinda misel gelisimi hizina (mm/giin)
etkisi istatistiksel olarak onemli
bulunmustur. Besi ortamlar1 arasinda MEA
3.350 mm, PDA ortami1 2.276 mm/giin hizla
sarim yapmistir. MEA ortaminda PDA
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ortamina gore %47.2 oraninda hizli sarim
gerceklesmistir  (P<0.0001).  Asilama
yontemleri igerisinde dane misel ile yapilan
asitlamanin ~ (3.124  mm/giin)  doku
asilamasma (2.501 mm giin) gore %24.9
oraninda daha hizli sarima neden oldugu
saptanmistir (P=0.0112). Sicaklik
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dereceleri misel gelisim hizin1 etkilemis
(P<0.0001) ve en hizli gelisim 25 °C
sicaklikta 6.660 mm/giin ile elde edilmistir.
En diisiik sarim hiz1 ayni istatistiksel grupta
yer alan 30 °C (1.106 mm/giin) ve 10 °C
(1.135 mm/giin) sicakliklarindan elde
edilmistir. 10 °C’den 25 °C ye kadar

sicaklik arttikca misel gelisim hizi artmus,
25 °C sicakliktan sonra hiz tekrar
yavaslamistir. 25 °C’de misel gelisim hizi
10, 15, 20 ve 30 °C sicakliklara kiyasla
siras1 ile 5.9, 2.8, 2.4ve 6.0 kat fazla
olmustur (Sekil 6).

Misel Gelisim Hizi
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Sekil 6. Uygulamalarin ana etkilerinin misel gelisim hizina etkisi

Asillama yoOntemi x besi ortami ikili
interaksiyonu  misel  gelisim  hizim
etkilemistir (P=0.0533). Dane misel x
MEA 3.637 mm/giin ile en uzun misel
hizin1 vermis, bunu ayni istatistiksel grupta
yer alan doku x MEA 3.062 mm/giin ile
izlemistir. Dane misel x PDA ve doku x
PDA interaksiyonu ayni grupta yer almis ve

sirast ile 2.610 ve 1.941 mm/giin giinliik
misel uzunluguna sahip olmuslardir. Dane
misel x MEA uygulamasi dane misel x
MEA interaksiyonuna gore %39.3, doku x
PDA interaksiyonuna gore %87.4 ve doku x
MEA interaksiyonuna gore %]18.8 artis
gostermistir (Sekil 7).
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Sekil 7. Asilama yontemi ve besi ortamu ikili interaksiyonunun misel gelisim hizina etkisi

Besi ortami x sicaklik ikili interaksiyonu
misel gelisim hizim1 istatistiksel Onem
diizeyinde etkilemistir (P=0.0001). En hizl
misel sarimi1 25 °C x MEA ortamindan elde
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edilirken, en kisa sarim hizi 30 °C x PDA
ortaminda goriilmistiir. Sicaklik 10 °C’den
25 °C’ye kadar arttik¢a misel gelisim hizi
artmis, 25 °C’den sonra azalmistir (Sekil 8).
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25 °C x MEA uygulamasinda misel sarim
hiz1 10, 15, 20 ve 30 x MEA uygulamalarina
gore sirast ile 6.3, 3.1, 2.3 ve 5.2 kat; 10, 15,

20, 25 ve 30 x PDA uygulamalaria gore
7.3, 3.6, 3.8, 1.5 ve 11.7 kat daha hizh
olmustur.

Misel Gelisim Hizi
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Sekil 8. Besi ortam1 ve sicaklik ikili interaksiyonunun misel gelisim hizina etkisi

Sicaklik x  agillama  yontemi  ikili
interaksiyonu  misel  gelisim  hizim
istatistiksel Onem diizeyinde etkilemistir
(P<0.0001). En hizli misel sarim1 25°C x
dane misel ortamindan (8.082 mm/giin), en
yavas sarim hizi 30°C x dane misel
uygulamasindan (0.646 mm/giin) elde

edilmistir. 25°C’de dana misel ortami 10,
15, 20 ve 30°C x dane misel interasiyonuna
gore sirasi ile 7.1, 2.8, 2.8 ve 12.5 kat; 10,
15, 20, 25 ve 30°C x doku interasiyonuna
gore sirast ile 7.2, 4.2, 3.0, 1.5 ve 5.2 kat
hizli sarim saglamistir (Sekil 9).
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Sekil 9. Asilama yontemi ve sicaklik ikili interaksiyonunun misel gelisim hizina etkisi

Sicaklik, asilama yontemi ve besi ortami
ticlli interaksiyonunun misel gelisim siiresi
tizerine etkisi de istatistiksel olarak onemli

bulunmustur (P=0.0597). Misel gelisim hiz1
0.473 mm/giin (30°C x dane misel x PDA)
ile 9.308 mm/giin (25°C x dane misel x
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MEA) arasinda degisim gOstermistir.
Sicaklik 10 °C’ye dogru azaldik¢a ve 25 °C

tizerine ¢iktik¢ca doku ve PDA ortamlarinda
gelisim hizlar kisalmistir (Sekil 10).
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Sekil 10. Sicaklik, asilama yontemi ve besi ortami ii¢lii interaksiyonunun misel gelisim hizina etkisi

BULGULAR ve TARTISMA

Tohumluk misellerin elde edilmesinde
farkli besi ortamlar1 kullanilmakta ve doku
kiiltiirii ile tretim yapilmaktadir. Misel
gelisimi mantar tliriine, kullanilan besi
ortamina, besi ortamina gelisimi arttiric
maddeler konulup konulmamasma ve
sicaklik degerlerine gore degisebilmektedir.
In-vitro  kosullarda  farkli  sicaklik
derecelerinde, PDA ve MEA Desi
ortamlarinda dane misel ve doku (klon)
asilamasimin shii-take mantarmin  misel
gelisim  siliresi ve hizina etkisinin
arastirildigr bu ¢alismada, 25°C sicaklik,
MEA ortam1 ve dane misel asilamasinin
misel gelisim siiresini  kisalttigi, misel
gelisim hizin arttirdig1 saptanmugtir.

Besi ortami igerisinde MEA
kullaniminin PDA kullanimima gore shii-
take misel gelisim siiresini %24.1 azalttig1,
hizini %47.2 oraninda arttirdigt
belirlenmistir. Besi ortami kullaniminin
farkli mantar tiirleri tizerinde misel gelisimi
iizerine yapilan ¢alismalarda farkli sonuglar
verdigi gorlilmistiir. Kalyoncu ve ark.
(2008)’nin yapmis olduklar1 ¢alismada 8
farkli yabani sapkali makrofungus tiiriine
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(Collybia dryophila, Fomes fomentarius,
Gloeophyllum trabeum, Inocybe flocculosa
var. crocifolia, Meripilus giganteus,
Morchella hortensis, Omphalotus olearius,
Postia stiptica) ait misellerin dort farkli besi
ortaminda [patates dekstroz agar (PDA),
Hagem ortami (HO), minimal ortam (MO)
ve malt ekstrakt agar (MEA)] sergiledikleri
biiylime degerlerini arastirilmastir.
Kullanilan besi ortamlar1 i¢inde en yavas
misel gelisimleri MO’da gozlenirken, PDA
ve MEA besi yerlerinde misel gelisim
hizlar1 hemen hemen yakin bulunmustur.
Onay ve ark. (2018) Pleurotus ostreatus
mantarinin misel gelismesinde PDA’nin
MEA’dan daha 1yi sonu¢ verdigi
belirtmistir. Kaymn mantarinda yapilan
bagka bir ¢alismada da deniz yosunu ilave
edilmis veya edilmemis besi ortamlarinda
misel gelisimi ve hizi agisindan PDA,
MEA’ya gore daha iyi sonu¢ vermistir
(Oztekin ve Kurt, 2020). Bu calismalarn
sonucundan farkli olarak ve elde ettigimiz
sonucu destekler nitelikte Kayahan ve ark.
(2020), farkli besi ortamlarinda (PDA ve
MEA) Lentinula edodes’in misel gelisimi
tizerine hiimik maddeler ve giberellik asidin
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(GA3) farkl dozlarinin etkisini
arastirdiklar1 c¢alismalarinda, MEA besi
ortammin PDA ortamindan daha iyi
oldugunu belirtmislerdir.

Asilama yontemlerinden dane misel
uygulamasinin doku asilamasina gore shii-
take misel gelisim stiresini %21.4 azalttig1,
hizinm %24.9 oraninda arttirdigi
belirlenmistir. Dane misel ticari olarak satin
alinan tohumluk misellerden tek bir danenin
besi  ortamina  aktarilmasi  seklinde
kullanilmistir. Burada dane iizerinde kapl
olan misellerin besi ortaminda yayiliminin
dokudan misel liretilmesine gore daha kolay
oldugu, dokudan misel ¢ikis1 i¢in gecen
stireyi azalttig1 i¢in daha hizli sarim yaptigi
ve olgun misellerin daha giliclii gelistigi
diistiniilmektedir. Misel gelisiminde
bliylimenin sinirlanmadan devam
edebilmesi i¢in optimum bir sicaklik araligi
vardir. Bu degerin altinda ve {istiinde
sicakligin  enzim aktivitesi iizerindeki
etkisinden dolayr misel biliylimesinin
sinirlandigr goriilmistiir (Miles ve Chang,
1997). Mush World, (2005), shii-take
mantarinin misel biiylimesi i¢in en uygun
sicaklik  araligm1 = 24-27 °C  olarak
belirtmistir. Yiriitiilen bu ¢alismada misel
gelisim siiresi ve hiz1 sicakliklardan etkilen
shii-take mantarinin en kisa misel gelisim
stiresi ve en yliksek misel gelisim hiz1 25 °C
sicakliktan elde edilmistir. 20 °C’nin de 25
°C’den sonra en umutvar sicaklik oldugu
belirlenmistir. Soguk (10 °C) ve sicak (30
°C) ortamlar misel gelisim siiresi ve hizini
olumsuz etkilemistir. S6z konusu bu
sicakliklarda siire uzamis, hiz azalmistir. 10
°C’den 25 °C’ye kadar olan her 5 derecelik
artista misel gelisim siiresi kisalmis, hizi

artmigtir. Elde ettigimiz sonu¢ Onceki
caligmalar ile uyumlu bulunmustur.
Diizkale Sozbir (2014) L. edodes

mantarinin misellerin ¢ogaltilmasi igin 25
°C’yi  optimum sicaklik olarak kabul
etmistir. Farkli sicaklik derecelerinde
yapilan ¢aligmalarda da en iyi misel gelisim
sicakligin 25 °C olarak belirlenmistir
(Athayde ve ark., 2010). Lee ve ark., (2008)
bu sicaklik derecesini 24.7 °C olarak
belirlenmistir. Farkli  Hericium (Dede

37

saklali mantar1) izolatlarinda (Atilla, 2015),
Pleurotus eryngii’nde (Oluklu ve Kibar,
2016) yapilan sicaklik ¢calismalarinda da en
1yl misel gelisiminin 25 °C sicaklik altinda
oldugu belirtilmistir.

Besi ortami1 x asilama yontemi ikili
interaksiyonunda MEA x dane misel,
sicaklik x besi ortami ikili interaksiyonunda
25 °C x MEA, sicaklik x asilama yontemi
ikili interaksiyonunda 25 °C x dane misel
interaksiyonlart misel gelisim siiresini
kisaltmis, gelisim hizini arttirmistir. Elde
edilen bu veriler ile paralel sekilde sicaklik
x besi ortami x asilama yontemi {gli
interaksiyonunda en iyi sonug 25 °C x MEA
x dane misel interaksiyonundan elde
edilmistir.

SONUC ve ONERILER

Aragtirma bulgularina gore shii-take
mantart misel gelisiminde 25°C’nin, PDA
ortamimmin ve dane miselden asilama
yapilmasinin uygun olacagi sonucuna
varilmigtir. Ancak shii-take mantarinda
alternatif besi ortamlarinda, besi ortamina
ilave edilecek stimulatorlerin
belirlenmesinde ve 20-25°C  sicaklik
araliklarinda farkl caligmalarin
yapilmasina ihtiya¢ duyulmaktadir.
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Determining The Effects of Different Treatments on The
Flowering of Sweet Cherry Trees and Fruit Quality

Abstract

Earliness is also very important in addition to yield and fruit quality
for more profitable production in sweet cherry -cultivation.
Therefore, some preparats are applied to get flowering even earlier
in Kemalpasa District of Izmir province, where sweet cherry fruits
from Turkey are harvested the earliest. In this study, it was aimed
to determine the effects of different treatments in the pre-flowering
period on flowering and fruit quality of sweet cherry fruits. The
study was carried out in the 2018 production year in a sweet cherry
orchard established with the 0900 Ziraat" (Prunus avium L.)
variety grafted on the "idris" (Prunus mahaleb) rootstock belonging
to a producer in Kemalpasa district of Izmir province.
Approximately 30 days before flowering, Bud Feed 20 (BF20), 40
(BF40) and 60 mL L (BF60) doses with Sett (3 mL L1), Erger (50
mL L) + CaNOs were treated to the sweet cherry trees from the
leaf. The trees that are sprayed only with water were considered as
control. Branches of similar size were selected from 4 different
directions of the trees to determine flowering in sweet cherry trees,
and the number of flowers bloomed on the branches recorded for
2-day intervals from March 17, when the first flowering was
observed until the flowering was completed. The sweet cherry trees
treated with BF40 + Sett, BF60 + Sett, and Erger + CaNO3 had the
flowering 6-7 days and full bloom 7-8 days before compared to the
control trees. The last flowering time of BF60 + Sett treated sweet
cherry trees was 8 days earlier than the control trees, and 6 days
earlier than the other treatments. It was determined that the weight
and diameter of the fruits in BF60 + Sett and Erger + CaNO3
treated sweet cherry trees were partially higher than the control,
while the other quality parameters were similar. The results showed
that BF60 + Sett, Erger + CaNOj3 and BF40 + Sett treatments were
effective in the early flowering of sweet cherry fruits.
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INTRODUCTION

Since sweet cherry fruits are marketed at
a higher price in the early period, earliness
is of great importance. Depending on
temperatures, full bloom generally occurs
between 3 and 6 weeks after bud burst,
depending on temperature (Sterling, 1964).
Kemalpasa district of Izmir province
located in western Turkey is the region
where sweet cherry fruits are harvested at
the earliest (first week of May), in Turkey
(Erogul, 2016). Achieving the flowering to
happen earlier on sweet cherry trees is one
of the top priorities of the sweet cherry-
growing producers in this region therefore
some preparats are being applied or
cultivation methods are being tried.
However, there is no detailed and
comprehensive scientific study on how
early the preparats, stated to provide this
effect, bring the flowering in sweet cherry
trees in this region. Cultural practices can
also affect early flower differentiation.
Early summer pruning in the current season
growth can advance the initiation of flower
buds (Guimond et al., 1998; Herrero et al.,
2017).

Fruit size is an important parameter in
the marketing of sweet cherry fruits, and
unit sales prices also increase significantly
as the size increases, especially in exports
(Whiting et al., 2005; Sen et al., 2014).
Therefore, increasing the size of fruits
besides earliness is one of the priority issues
in sweet cherry cultivation (Olmstead et al.,
2007). Following fertilization, fruit growth
proceeds rapidly, and begin developing into
fruit (Hedhly et al., 2007). As in other
Prunus spp., sweet cherry fruit growth
follows a double sigmoid curve (Coombe,
1976). Since the whole harvest method is
generally preferred for the sweet cherry
fruits, all fruits of different sizes on the tree
are harvested at once (Karacali, 2016;
Whiting and Perry, 2017). The length of the
flowering period plays an important role in
the difference observed on the fruit size in
the tree. Full bloom time and flowering time
in sweet cherry trees vary according to
variety, ecology, and maintenance work.
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Above-average air temperatures cause the
full bloom time to happen earlier,
shortening the flowering time and ripening
period. In fruit trees, the fruits with
flowering first are bigger in size because
they are better fed, while the ones that
flower the later are smaller. The difference
between fruit sizes becomes more
pronounced as the flowering period is
prolonged in the periods with cold
temperatures (Thompson, 1996; Guerra and
Rodrigo, 2015). Therefore, keeping the
flowering period short, especially in years
when climatic conditions are not suitable, is
even more important for obtaining
homogeneous sweet cherry fruit (Whiting
and Ophardt, 2005; Lenahan et al., 2006).
For this purpose, treatments that would
shorten the flowering time of sweet cherry
trees are of great importance for production
with homogeneous fruit size.

In this study, it is aimed to determine the
effects of treatments before the flowering
period on the flowering of the cherries and
the quality of the fruit. With the counts and
the evaluations made during the flowering
period, it is aimed to determine the full
bloom period, flowering time, fruit size,
yield, and some physical and chemical
properties of sweet cherry fruits.

MATERIAL and METHODS
Material

The study was carried out in the 2018
production year in a sweet cherry orchard
established with the "0900 Ziraat" (Prunus
avium L.) variety grafted on the "idris"
(Prunus mahaleb) rootstock belonging to a
producer in Kemalpasa district of Izmir
province. Pruning, tillage, nutrition, control
of diseases and pests of the sweet cherry
trees were performed as standard practices
(Ozgagiran et al., 2003).
Treatments

About 30 days before commencement of
flowering , 5 different treatments such as 1)
Control, 2) Bud Feed (20 mL L™)+Sett (3
mL L?), 3) Bud Feed (40 mL L1)+Sett (3
mL L), 4) Bud Feed (6 L 100L™Y)+Sett
(300 L 100LY), 5) Erger (50 L 100L"
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1+CaNOs (75 g L) were performed on the
leaves of the sweet cherry trees. Those only
sprayed with water were considered as
controls. The treatments were conducted
just before the evening with a back
pulverizator so that the crown of each tree
is completely wetted. Sticking-extending
adjuvant (%0.04 Nu-Film-17®, Miller
Chemical Corp., USA) is added to the
solution used in all treatments.

The study was established in 6
replications according to the random blocks
experimental design, and each tree was
considered a repetition.

Detection of flowering

In order to detect the flowering in sweet
cherry trees, branches of similar size were
selected from 4 different directions of each
tree in all the treated trees. Sweet cherry
trees in the parcel where the application was
made close to the flowering period were
monitored, the number of flowers that
bloomed in all trees selected for 2-day
intervals starting on March 17, 2018, when
the first flowering was observed, was
detected and recorded. These counts
continued until April 6, 2018, when all
flowers on all selected branches bloom.
Measurement and analysis of the
flowering period

Beginning of flowering: The date when
10% of the flower buds open is considered
as the flowering commencement date.

Full bloom: In some studies, the full
bloom time has been considered as the date
when more than 80% of the existing flower
buds in sweet cherry trees open.

End of flowering: The date when 95% of
the flowers in sweet cherry trees bloom is
considered the end of flowering.

Effective flowering period: The period
between the flowering commencement and
the full bloom (when more than 80%
blooms) in sweet cherry trees is considered
as the effective flowering period.

Flowering time: The period between the
flowering commencement and the end of
the flowering of the sweet cherry trees was
accepted as the flowering time.
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Measurements and analyses during the
harvest period

Fruit weight: The average fruit weight
(9) will be determined by dividing the total
weights of the sweet cherry fruits, which are
measured with precision scales, by the total
number of fruits.

Width and length of fruit: The width and
length of 80 fruits that will be taken
randomly from fruits harvested from
different directions of each tree would be
measured with a digital caliper sensitive to
0.01 mm.

Fruit color: Fruit color was measured in
CIE L*, a*, b* with a Minolta colorimeter
(CR-400, Minolta Co, Japan) from the
equatorial region of 20 sweet cherry fruits
taken from each repeat. The device will be
calibrated with the standard white
calibration plate (L * = 97.26,a * = + 0.13,
b * =+ 1.71) before measurements. Chroma
(C*) and hue angle (h°) values were
calculated from the obtained a* and b*
values (McGuire, 1992).

C*= (a*2+b*2)1/2 he= tan-l (b*/a*)

Amount of Total Soluble Solids (TSS):
The amount of TSS was determined by
digital refractometer (PR-1, Atago, Japan)
from a few drops of fruit juice obtained by
squeezing the sweet cherry fruits by hand,
and the results were expressed as %
(Karagali, 2016).

Amount of Titratable acidity (TA): TA
amount was calculated from the amount of
NaOH consumed by titrating 10 ml of sweet
cherry juice with 0.1 N NaOH to pH 8.1 and
expressed as g malic acid 100 mL*
(Karagal1, 2016).

The pH value: The pH value of the juice
of the fruit was determined with the pH
meter (MP220, Mettler Toledo, Germany).
Statistical analysis

The quality data obtained from the
experiment were subjected to variance
analysis using IBM® SPSS® Statistics 19
(IBM. NY. USA) statistical package
program. Differences between means were
determined by the Duncan test (P<0.05).
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RESULTS
Beginning of Flowering

According to different treatments in the
pre-flowering  period, the flowering
commencement of sweet cherry trees is
presented in Table 1. The effects of
treatments on the flowering commencement
(10% of them started the bloom) have been

significant. It was determined that the
flowering commencement was on
19.03.2018 in sweet cherry trees treated
with BF40+Sett, on 21.03.2018 in those
treated with BF60+Sett and Erger+CaNO3
and on 27.03.2018 in control trees (Table 1,
Figure 1).

Table 1. Flowering status of sweet cherry trees that were applied with different treatments before
flowering

Flowering time

Treatments  —- 5371903 21.03 23.03 2503 27.03 20.03 3L03 0204 0404 06.04
Control 000 000 113 406 964 2504 4954 7325 93.03 9810 100.00
BF20+Sett  0.00 000 006 661 2364 7697 96.72 99.34 100.00 100.00 100.00
BF40+Sett 073 10.19 2346 47.49 73.23 9037 97.25 9859 99.89 100.00 100.00
BF60+Sett 059 9.05 26.15 59.12 80.06 95.15 98.06 98.48 100.00 100.00 100.00
Erger+CaNO; 006 250 21.05 50.99 80.53 92.32 96.84 98.71 99.76 99.90 100.00

60

—o— Control
50 A
/\ BF40+Sett

SR BF60+Sett
é 30 —a— Erger+CaNO3
E 20
LL

10

0

Flowering time

Figure 1. The rates of flower during the time of the flowering period according to the treatments

Full Bloom

The effect of the treatments on the "full
bloom" time when more than 80% of the
flowers of sweet cherry trees bloom has
been significant. Sweet cherry trees treated
with Erger+CaNOs and BF60+Sett reached
full bloom on 25.03.2018, while control
trees reached full bloom on 02.04.2018. In
sweet cherry trees with BF40+Sett
treatment, the full bloom took place on
27.03.2018 which was closer to the time of
early groups. On the other hand, the full
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bloom of sweet cherry trees with BF20+Sett
treatment happened on 29.03.2018 (Table 1,
Figure 1).
Last Flowering Time

The time when the sweet cherry trees
reached their last flowering varied
significantly according to the treatments.
BF60+Sett treated sweet cherry trees last
flowering time (95% of flowering) was
detected as 27.03.2018, while as 04.04.2018
for control trees. BF40+Sett, Erger+CaNOs,
and BF20+Sett applied sweet cherry trees
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last flowering times were close to those
treated with BF60+Sett and detected as
29.03.2018 (Table 1, Figure 1).
Effective Flowering Period

The change in the time between the
beginning of flowering and the full bloom
(when more than 80% blooms), which is
considered an effective flowering period,
according to pre-flowering treatments, is

presented in Figure 2. The effective
flowering period of sweet cherry trees
ranged from 5 to 9 days. Sweet cherry trees
treated with BF20+Sett, BF60+Sett, and
Erger+CaNOs had an effective flowering
period of 5 days, while 7 days for control
and 9 days for BF40+Sett treated sweet
cherry trees.

110
100 % —;/‘-—— A
~ 90
< g0 — - e
4? 70 [ / /
S 60 - / /
S / /
2 >0 / Zal
S 40
2 30 / / —o— Control —o— BF20+Sett
2 4 ¥ BF40+Sett BF60+S
T 5 e ett
10 -~ e —a—Erger+CaNO3
’19\00 '\9\% (&\% q/@q’ q/@‘*’ q/@"" q/@"" q9\% '\9\% ’\9\% %Q\%
N N N & S’ & & N Nt Nt Nl
> > Fowering’time

Figure 2. Effects of different treatments on the effective flowering period of cherry trees

Flowering time

The flowering time of sweet cherry trees
varied between 5 and 11 days depending on
the treatments. The flowering time of
BF20+Sett treated sweet cherry trees was
determined as the shortest with 5 days. It
was followed by the BF60+Sett treatment
with a 7-day flowering period. The
flowering period was determined as 9 days
both in control and sweet cherry trees
treated with Erger+CaNOs, while 11 days
for BF40+Sett treated trees (Table 1, Figure
2).
Fruit quality

The weight, diameter, length, TSS, TA
content, and pH values of sweet cherry
fruits according to the treatments are given
in Table 2. While the effect of different
treatments on sweet cherry trees carried out
before flowering on fruit weight and
diameter were found statistically significant
(P<0.05), the effect on other parameters
investigated was not significant. BF60+Sett
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and Erger+CaNOs treatments increased the
weight of sweet cherry fruits, it was
detected as 10.69 g and 10.51, respectively.
Sweet cherry fruit average weight in these
treatments was found to be 22.8% higher
than the control.

The diameter of sweet cherry fruits
treated with BF60+Sett and Erger+CaNO3
was found to be higher than those in control
and the ones treated with BF20+Sett. Fruit
diameter was detected as 11.76 mm and
11.56 mm in BF60+Sett and Erger+CaNOs3
treated, respectively, while it was 9.49 and
9.46 in control and BF20+Sett treated ones,
respectively.

The length of the sweet cherry fruits
according to the treatments carried out
before flowering. The effects on TSS, TA
amount, and pH value were similar to each
other, with the values ranging respectively
22.93-24.69 mm, 12.10% -13.70%, 0.38-
0.45 g 100 mL™, and 4.34-4.58.
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Table 2. Effects of different treatments carried out on sweet cherry trees before flowering on the fruit
weight, diameter, length, TSS, TA content, and pH value

Height

TSS content  TA content

Treatments Fruit weight (g) Diameter (mm) (mm) (%) (/100 mL) pH
Control 8.63 b* 9.49 b* 22.93™ 13.70™ 0.39™ 4.58™
BF20+Sett 8.60 b 9.46 b 23.01 12.10 0.45 4.34
BF40+Sett 9.35ab 10.28 ab 23.63 12.50 0.43 4.34
BF60+Sett 10.69 a 11.76 a 24.46 12.97 0.41 4.45
Erger+CaNOs; 1051 a 11.56 a 24.69 13.23 0.38 4.43

ns, *, Non-significant or significant at P<0.05 respectively

Changes of L*, a*, b*, C*, and h° color
values of sweet cherry fruits according to
the treatments are presented in Table 3.
Effects of different treatments carried out
on sweet cherry trees before flowering on

fruit color showed similarities to each other.
L*, a*, b*, C*, and h° color values of sweet
cherry fruits were ranging respectively
37.00-39.86, 37.67-40.71, 18.66-22.58,
42.04-46.56, and 26.36-29.01.

Table 3. Effects of different treatments carried out on sweet cherry trees before flowering on fruit
color (L*, a*, B*, C*, h°)

Treatments L* a* b* Cc* h°
Control 39.86™ 37.69™ 20.66™ 43.09™ 28.56™
BF20+Sett 39.29 40.71 22.58 46.56 29.01
BF40+Sett 38.46 38.54 20.41 43.61 2791
BF60+Sett 38.47 38.28 20.69 43.52 28.39
Erger+CaNQO3 37.00 37.67 18.66 42.04 26.36

ns, Non-significant.

DISCUSSION and CONCLUSION of flowering was partially similar.

Beginning of flowering (10% of them
started the bloom) in sweet cherry trees
treated with BF40+Sett, BF60+Sett,
Erger+CaNOs happened 7, 6, and 6 days
earlier, respectively, compared to trees in
the control. Full bloom happened 8 days
before the control in those treated with
Erger+CaNOs, BF60+Sett, and 7 days those
treated with BF40+Sett. With these three
treatments, sweet cherry trees have reached
the full blooming period when the flowering
of fruit trees is the most intense, a period
that can be considered as important as 7-8
days compared to the control. The last
flowering in the control trees happened 8
days after the sweet cherry trees treated with
BF60+Sett and 6 days after the other
treatments. Effective flowering time varied
between 5 and 9 days, it was determined
that there was no significant difference
according to the treatments and the course
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Flowering time varied between 5-11 days
depending on the treatments. However,
flowering time did not show a stable change
according to the treatments (Thompson,
1996; Guerra and Rodrigo, 2015). The
effect of the treatments on the flowering
period can be affected by climatic factors,
especially temperature changes. The fact
that the temperatures are above average
during the flowering period this year has
shortened the flowering period in all
treatments (Herrero et al., 2017).

It was observed that the floral density of
sweet cherry trees treated with BF60+Sett
and Erger+CaNOs happened earlier, and
those treated with BF40+Sett were close to
these two treatments. The floral density in
the control trees was observed to happen
later compared to those treated. In general,
in all treatments, the flowering rate
decreased after reaching a peak. These
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peaks happened earlier in sweet cherry trees
treated with BF60+Sett, Erger+CaNOs, and
BF40+Sett compared to others. According
to the treatments, there was a correlation
between the change of the peak times and
the change of the full bloom times.

The weight and fruit diameter of fruits
harvested from sweet cherry trees treated
with BF60+Sett and Erger+CaNOs were
detected to be higher than fruits harvested
from other treatments. These treatments are
thought to be effective in getting the
flowering to happen early. Because the
weight and diameter of sweet cherry fruits
are affected by many factors such as fruit
set, nutrition, climatic  conditions,
maintenance work, harvest time (Sekse,
1995; Crisosto et al., 1995; Mitcham and
Crisosto, 2002; Lang et al., 2004; Zoffoli et
al., 2008; Karacali, 2016; Zoffoli et al.,
2017). In the region with earliness in sweet
cherry cultivation, producers tend to harvest
early. Therefore it is an expected
development that the fruits of the trees with
early flowering in the harvest period are
bigger in size. Because the growth of the
fruits with early flowering is better than the
ones with late flower commencement
(Herrero et al., 2017). Since the size of the
sweet cherry fruits is a very important
quality parameter, even small differences in
fruit diameter are of great importance
(Zoffoli et al., 2017). As the fruit size
increases in sweet cherry cultivation, the
product price increases, which leads to an
increase in income (Romano et al., 2006).
The effects of the treatments on the height,
color, TSS, TA amount, and pH value of
sweet cherry fruits were similar. It is an
expected  development  that  these
treatments, which affect flowering time and
duration, have a limited effect on some
quality parameters. Because the change of
these parameters is closely related to
climatic conditions, maintenance work, and
harvest time (Mitcham and Crisosto, 2002;
Remon et al., 2006; Muskovics et al., 2006;
Diaz-Mula et al., 2009).

As a result, the  flowering
commencement was 6-7 days, the full
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bloom 7-8 days, and the last flowering 6-8
days earlier in sweet cherry trees treated
with  BF60+Sett,  BF40+Sett, and
Erger+CaNOs compared to control. In these
treatments, floral density was reached
earlier. While BF60+Sett and
Erger+CaNOs increased the weight and
fruit diameter of sweet cherry fruits in the
trees where they were applied, their effects
on other quality parameters were limited.
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Bazi Bugdaygil Cim Tiirii ve Cesitlerinin Adaptasyonlar ile
Cim Alan Ozelliklerinin Belirlenmesi

Ozet

Bu aragtirma Sanlrfa'da 2015-2016 yaz yetistirme sezonunda,
Harran Universitesi Osman Bey yerleskesi Ziraat Fakiiltesi
aragtirma ve uygulama alaninda yiiriitiilmiistiir. Arastirmada;
kamigs1 yumak (Festuca arundinaceae), Ingiliz ¢imi (Lolium
perenne), rizomsuz kirmizi yumak (Festuca rubra L. subsp.
Commutate), rizomlu kirmizi yumak (Festuca rubra L. subsp.
rubra), koyun yumag (Festuca ovina), ¢ayir salkim otu (Poa
pratensis) materyal olarak kullanilmis, tesadiif bloklari deneme
desenine gore 3 tekerriirlii olacak sekilde kurulmustur. Bu
calismada; ¢im yas ot verimi (kg/da), ¢im kuru ot verimi (kg/da),
cikis hiz1 (giin), kisa dayaniklilik (1-9), kaplama hiz1 (giin),
kaplama derecesi (%), yaprak dokusu (1-9), kardes sayis1 (1-5) ve
seyreklesme derecesi (1-9) gibi karakterler incelenmistir. Deneme
bulgularina gore; Sanlmrfa ekolojik sartlari i¢in Onerilebilecek
sicak mevsim ¢im tiir ¢gesitlerinin pek ¢ok 6zellik agisindan kamigsi
yumak (Festuca arundinaceae) Golden Gate ¢esidinin
kullanilmas1 uygun olacaktir.

Determination of Grass Area Characteristics by Adaptation of
Some Wheat Grass Species and Varieties

Abstract

This research was carried out in the field of research and application
of the Faculty of Agriculture at the Osman Bey Campus of Harran
University during the 2015-2016 summer breeding season in
Sanliurfa. In the research; tall fescue (Festuca arundinacea), the
British grass (Lolium perenne), chewing red fescue (Festuca rubra
L. subsp. Commutator), creeping red fescue (Festuca rubra L.
subsp. rubra), sheep fescue (Festuca ovina), Kentucky bluegrass
(Poa pratensis) was used as a material and the random blocks were
set up with 3 replications according to the trial design. In this study;
turf wet grass yield (kg da%), grass dry grass yield (kg da?),
emergence rate (day), winter resistance (1-9), covering speed (day),
coating degree (%), leaf texture (1 -9), number of siblings (1-5),
and degree of sparseness (1-9) were examined. According to the
trial findings; It would be appropriate to use the Golden Gate
variety of the reed ball (Festuca arundinaceae) of the warm season
grass species that can be recommended for the ecological
conditions of Sanliurfa.
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GIRIiS

Yesil alanlar toprak yiizeyini Orten ve
iiniform bir goriintii olusturan bitki ya da
bitki gruplarindan olugmaktadir. Son
yillarda niifus artisi ile birlikte sehirlesme
ile birlikte sanayilesmede artmis ve dogal
alanlarin  azalmasma sebep olmustur.
Sehirlerde azalan dogal alanlar yasam
kalitemizi  diistirmektedir. Bunun igin
yasadigimiz yerleri iyilestirmek, ruhumuzu
rahatlatmak, goze hitap eden bir goriiniim
saglamak ve dinlenme ortamlar1 olusturmak
amact ile ¢im alan tesisine gilinlimiizde
siddetli ihtiyag¢ duyulmaya baglanmistir.
Park ve bahge tesisinde en Onemli
unsurlardan birisi de ¢im alanlardir
(Varoglu, 2010).

Cim alanlar, ¢ogunlukla bugdaygiller
familyasina ait bitki veya bitki gruplarinin
bulundugu, insanlar tarafindan tesis edilen
yesil sahalardir. Bu alanlar yi1l boyunca
farkli mevsimlerin etkisi altinda kalarak
fakli renk ciimbiisii olusturur. Karisimlarda
farkli mevsimlerde basarili olan tiirlerin
kullanilmastyla yesil alanda yil boyu
saglikl1 bir goriiniim olusur (Arslan, 2010).
Ulkemizde yesil alanlar icin
kullanilabilecek ¢imler, ekolojik istekleri
yoniinden degerlendirdigimizde belli ve
kesin kaliplar i¢inde tutulmasa da, iki ana
baslikta degerlendirilebilir. Bunlar, serin-
yagisli, yani karasal iklim etkisi altindaki
yer ve bolgelerde kullanilabilen serin iklim
¢im bugdaygilleri ile sicak-kurak, yani
Akdeniz iklimi etkisi altindaki yer ve
bolgelerde kullanilabilen sicak iklim ¢im

bugdaygilleridir (Orgun, 1979; Uzun,
1992).
Serin iklim ¢im bugdaygilleri i¢in

optimum biiylime-gelisme sicakligi 10-
21°C  olurken, sicak  iklim  ¢im
bugdaygillerinde ise bu sicaklik 15-27°C
olarak ortaya c¢ikmaktadir (Beard, 1973;
Salisbury ve Ross, 1992).

Ulkemizde ¢ogunlukla 20 derece kuzey
enleminde bulunan Avrupa iilkelerinde
veya ABD’de yapilan c¢alismalardan
faydalanarak  hazirlanmaktadir.  Fakat,
ekolojik ve iklim sartlariin ¢ok farkl
olmas1 sebebiyle, ¢im bitkileri alanlar
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konusunda tilkemizde stk stk
basarisizliklarla karsilagilmakta, sarf edilen
emek, yapilan masraflar ve ¢aligmalar bosa
gitmektedir (Oral ve Agikgdz, 2002).
Orcun (1979), Izmir’de yesil ¢im
alanlar1; toprak yiizeyini Orten, sik bir
gelisme gosteren, iliniform bir goriiniise
sahip, siirekli bigilerek kisa tutulan, genelde
Gramineae familyasina ait bitki veya bitki
topluluklarinin  bulundugu, suni alanlar
olarak tesis edilen yesil alanlar olarak
tanimlamistir. Caskey (1982), ABD’de ¢im
bitkileri ve kaplama alanlarinin
belirlenmesi amaciyla yaptig1 calismasinda;
bugdaygilleri doku ve yesil alana uygunluk
yoniinden 5 farkli gruba ayirmustir.
Yaprakeik eni 1 mm den az ise ¢cok ince (1),
1-2 mm arasinda ise ince (2), 2-3 mm
arasinda ise orta (3), 3-4 mm arasinda ise
kaba (4) ve 4 mm den fazla ise ¢ok kaba (5)
olarak  smiflandirmistir. Gl  (1997),
Bornova’da, L. perenne, F. rubra, P.
pratensis gibi tiir ve ¢esitlerden olusan yesil
alan ¢im bugdaygilleri ile ilgili yiiriittiikleri
calismasinda serin iklim ¢im
bugdaygillerinden meydana gelen karigim
kombinasyonlart 1-9 puanla en son
siralarda  yer aldigint  gézlemlemistir.
Yilmaz (2000), Tokat’daki calismasinda,
genel  gOriinim  puanlamast  Lolium
perenne’de 3.00, F. arundinacea’da 4.70;
renk puanlamasi L. perenne’de 8.60, F.
arundinacea’da 8.75 olmus; kaplama alani
bakimindan L. perenne %90-92, F.
arundinacea %98; yabanci ot yogunlugu
puanlamasinda L. perenne 7.84-8.22, F.
arundinacea  8.80 puan degerlerini
almiglardir. Arastirmada gézlemlenen diger
ozelliklerden yesil ot verimi L. perenne’de
4410-4107 kg/da, F. arundinacea’da 5053
kg/da; kuru madde verimi L. perenne’de
1166-1171 kg/da, F. arundinacea’da 1353
kg/da olarak saptamistir. Martiniello ve
Andrea (2006), italya’daki Akdeniz iklim
sartlarinda, farkli serin iklim ¢im tiirlerinin
adaptasyonunda, P. pratensis; kis, ilkbahar
ve sonbaharda, kirmizi1 yumak alt tiirleri ise
ilkbahar ve yaz aylarinda, L. perenne ve F.
arundinacea tiirlerine gore ¢im kalitesi,
renk ve kaplama derecesi yoniinden daha
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diistik  degerler ortaya koymuslardir.
Oztarhan (2010), Ege Bélgesi’nin Akdeniz
iklim sartlarinda, yesil alanlar igin
kullanilacak bitkilerin serin iklim ¢im
bitkilerinden meydana gelecek, kosullara
dayaniklilik, olumlu genel goriiniim, giicli
yenilenme gilicii, vb. dstiin ozellikleri
nedeniyle yalin F. arundinacea tiiriin
cesitlerinden ekimlerinin tercih edilmesi
gerektigini vurgulamistir. Varoglu
2010)’nun Izmir’deki ¢alismasinda, F.
arundinaceae’nin yeni g¢esitleri pek ¢ok
ozellik yoniinden en iyi sonucu verdigini, L.
perenne’nin yeni ¢esitlerinin de basaril
oldugunu, P. pratensis ve F. rubra nin yeni

cesitleri ise bir¢ok 6zellik yoniinden basarili
olamadigini tespit etmistir.
Bu arastirma Sanliurfa ilinin yesil alan

tesisinde  kullanilabilecek baz1  sicak
mevsim ¢im bitkilerinin farkl
donemlerdeki gelisim, adaptasyon
durumlarinin ~ belirlenmesi  ve uyum

saglayabilen limitvar tiir ve cesit tespiti
hedeflenmistir.

MATERYAL ve YONTEM

Fito tohumculuk ve Kazak tarim o6zel
tohumculuk sirketlerinden temin edilen
bitki materyalleri Cizelge I’de
aciklanmustir.

Cizelge 1. Aragtirmada kullanilan bitki materyalleri

Latince Ad1 Tiirkce Adi Cesit Ad1
Festuca arundinaceae Kamigst yumak Rebel XLR
Festuca arundinaceae Kamigst yumak Turbo
Festuca arundinaceae Kamigst yumak Golden Gate
Festuca rubra L. subsp. Rizomsuz kirmizi yumak Survivor
commutate

Festuca rubra L. subsp. rubra Rizomlu kirmizi yumak Merlot
Festuca ovina Koyun yumagi Dumas-1
Lolium perenne Ingiliz ¢imi Integra
Lolium perenne Ingiliz ¢imi Rinovo
Lolium perenne Ingiliz ¢imi Sun

Poa pratensis Cayir salkim otu Evora

Deneme yerinin
ozellikleri
Deneme yerinin toprak biinyesi killi-tinlt
olup, toplam tuz %0.71, pH 7.78, kireg
%29.2, organik madde %0.28 yarayish
fosfor (P20s) 1.30 kg/da, potasyum (K2O)
30.30 kg/da olarak saptanmistir. Deneme
alanin topragi killi-tinli ve kire¢ orani
yiksek oldugu goriilmektedir (Anonim,
2016; Erol ve Okant, 2020; Mutlu-Akil ve

toprak ve iklim

Bengisu, 2020; Giirel ve Okant, 2020). Bu
deneme, Nisan ayi’nin ikinci haftas1 2015-
2016  yetistirme sezonunda, Harran
Universitesi Osman Bey Kampiisii i¢inde
bulunan Ziraat Fakiiltesi Arastirma ve
Uygulama alaninda yiiriitiilmistiir. Cografi
konumu ise 37°10'33.7" kuzey enlemleri ile
38°47'54.3" dogu boylamlari1 arasinda yer
almaktadir (Sekil 1).

Sekil 1. Sanlwurfa ili Osmanbey kampiisiinde arastirmanin yiiriitiildiigii lokasyon
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Cizelge 2. Sanlwurfa iline ait vejetasyon siiresi ve uzun yillara ait bazi1 iklim verileri (Anonim, 2016)

AYLAR 1 2 3 4 5 6 7 8 9 10 11 12
Ort. Sicaklik (°C) 5.0 11.3 132 155 226 271 306 29.1 269 208 140 7.0
Uzun yillar 56 69 109 16.2 221 281 319 313 268 201 126 7.5
Ort. Nisbi Nem (%) 75.7 785 68.7 60.1 450 421 405 538 481 60.0 56.8 55.6
Uzun yillar 704 67.1 60.7 56.7 454 332 305 333 36.0 464 60.2 704
Aylik Top. Yag. Mik. 758 242 166 287 164 O 0 0 10 158 264 638
ort. (kg/m2)

Uzun yillar 848 705 659 496 294 40 0.6 08 29 253 46.0 796
1: Ocak 2: Subat 3: Mart 4: Nisan 5: Mayis 6: Haziran 7: Temmuz 8: Agustos 9: Eyliil 10: Ekim 11: Kasim 12: Aralik

Sanlwurfa ili, Giineydogu Anadolu sikistirilmig parselasyon islemi
Bolgesinde bulunan ve iklim olarak karasal tamamlanmis ve ekim gerceklestirilmistir.
iklim bolgesine girmekle beraber, Akdeniz Ekilen c¢esitlerin  basarihi  bir  ¢ikis

ikliminin etkisi hiikiim slirmektedir. Yaz
mevsimi sicak ve kurak, kig mevsimi ise 1lik
ve kismen yagisli gecmektedir. Yaz
mevsiminde ¢ogunluk olarak basra algak
basin¢g merkezinde bulunan sicak ve kurak
tropikal hava kiitlesinin etkisi altinda
bulunup, yar1 kurak olan bir iklim hiikiim
stirmektedir. Giindiiz sicaklik 44 °C’nin
iistiine ¢ikmaktadir. Bagil nemin ¢ok diisiik
bir seviyede olmasi sebebiyle buharlasan su
miktar1 artis gostermektedir (Atalay ve
Mortan, 2006).

Arastirma; tesadiif bloklar1 deneme
desenine gore 10 cesit 3 tekerriirlii olacak
kurulmustur. Denemede kullanilan parsel
boyutlar1 2x1=2 m?, parsel sayis1 12x3=36,
toplam alan 36x2=72 m?, parseller aras1 0.5
m ve bloklar arasinda 2'ser m bosluk olacak
sekilde olusturulmustur.

Calismada; ekim islemleri 15 Nisan
2015 tarihinde, uygun hava kosullar
gerceklestirilmistir. On ekim islemlerinde
cimlenme ve c¢ikista basar1 saglandig igin,
Sonbaharda tekrar ekim islemi
yapilmamistir.  Hazirlanan  parsellerin
ylizeyine 2-3 cm kalinhiginda kum-torf
topraga serilip karistirilmis ve silindirle
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saglayabilmesi icin deneme diizenli olarak
sulanmustir. Ekim sirasinda 25 g/m? Festuca
ve Lolium tiirlerinin tohumu, (6250-8000
adet/m?) ve 20 g/m? Poa tohumu (5000
6000 adet/m?) serpme ekim yontemi ile
ekilmistir. Ekimden 6nce parsellere 5 kg/da
(N-P-K:15-15-15) kompoze giibre verilmis,
bitkilerin parselleri tamamen
kaplamasindan sonra [Ikbahar
mevsimindeki aylarin  son giinlerinden
itibaren 5 g/m? (NHsNO3z) giibresi
uygulanmistir  (Kesiktas, 2010). Dogal
yagislarin kesildigi Nisan ayindan sonra
parseller diizenli olarak haftada 2 kez
sulanmistir.  Denemede  yabanci ot
miicadelesi elle yapilmistir.

Bitkiler, Mart 2016’da 10-12 cm kadar
boylandiklarinda, motorlu ¢im bigme
makinast ile 4-5 cm aniz birakilarak
(Arslan, 2010), 2 defa bigim yapilmastir.

Arastirmada, ¢im yesil ot ve kuru ot
verimleri (kg/da), ¢ikis hizi (giin), kisa
dayaniklilik (1-9), kaplama hiz1 (giin),
kaplama derecesi (%), yaprak dokusu (1-9),
kardes sayis1 (1-5) ve seyreklesme derecesi
(1-9) Cizelge 3’e gore degerlendirilmistir.
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Cizelge 3. Arastirmada incelenen 6zelliklerin yontemleri (Anonim, 2001)

Cim yesil ot verimi (kg/da)

Denemede parselleri 10-12 cm yiikseklige gelince, ¢im bigme
makinasiyla bigilmis, dekara yas ot verimine kilogram -cinsinden
doniigtlirilmiistiir.

Cim kuru ot verimi (kg/da)

Her parselde bigilen ¢im tiirlerinden alinan 0.5 kg yesil ot drnekleri etiivde
48 saat 70°C de agirlik sabitlesinceye kadar kurutulmus, dekara kuru ot
verimine dontstiirilmistiir

Cikis hiz1 (giin)

Ekim tarihi ile parselde %50 ¢ikisin tespit edildigi tarih arasindaki giin

olarak tespit edilmistir.

Kisa dayaniklilik (1-9)

1= Cok Kaétii ( Bitkilerin Tiimii Olii) 3= Kétii (Bitkilerin %50'si 6lii)

5= Orta (Parselin Tiimii Sararnus) 7= lyi ( Parselin %50'den az1 Sararmus)
9= Cok lyi (Parselde Herhangi Bir Sararma Y ok)

Kaplama hiz1 (Giin)

Ekim tarihi ile parselin %75'inin tamamen bitki ile kaplandig tarih

arasindaki giin sayilmustir.

Kaplama derecesi (%)

1= Cok Seyrek (%20) 3= Seyrek (%20-40) 5= Orta (%40-60) 7=Sik

(%60-80) 9= Cok Sik (%80-100)

Yaprak dokusu (1-9)

Yaprak dokusunun genisligi; ¢esidi temsil edecek boyuttaki yapraklarda

ve yapragin en genis yerinde cetvel ile 6l¢iiliip tespit edilmistir
1= Cok Kaba (4 mm'den fazla) 3= Kaba (3-4 mm) 5= Orta (2-3 mm)
7=Ince (1-2 mm)

Kardes sayisi (1-5)

Ilkbaharda 2. Bigimden hemen sonra kardeslerin bitki dokusu igerisindeki

siklik durumu incelenmis ve 1-5 skalasina gore degerlendirilmistir. 1=
Cok Seyrek 3=Orta 5= Cok Sik

Seyreklesme derecesi (1-9)

Vejetasyon donemi sonunda parselin ¢im Ortiisiinde seyreklesme derecesi

gozlenmis, 1-9 skalasina gore degerlendirme yapilmistir.
1= Cok Seyrek 3= Seyrek 5= Orta 7= Sik 9= Cok Sik

Bu degerler JMP 11 paket programi
kullanilarak varyans analizi uygulanmis,
onemli c¢ikan ortalamalar aras1 farklari

tespit icin LSD testine gore
karsilastirilmistir.
BULGULAR VE TARTISMA

Yesil ot ve kuru ot verimleri

Deneme yilinda, Cizelge 4’den, yesil ot
ve kuru ot verim Ozelliklerinin ortalama
degerler bakimindan farkli olmamasina
ragmen, rakamsal olarak yesil ot veriminin
en yiiksek degeri 1085 kg/da ile kamissi
yumak (F. arundinaceae) tiiriine ait Golden
Gate c¢esitinde, kuru ot veriminde 428.67
kg/da ile ayni tilirlin ayn1 ¢esidinde
Ol¢iilmiistiir. Yilmaz ve Avcioglu (2001),
Tokat kosullarinda L. perenne’de 4410-
4107 kg/da F. arundinacea’da 5053 kg/da
yesil ot, Alagdz (2017) Isparta’da kuru ot

verimini  156.00 Kkg/da olarak tespit
etmislerdir. Elde edilen sonuglar,
yukaridaki arastiricilarin - bulgularindan

farkl1 oldugu tespit edilmistir. Bu fark,
arastirmacilarin denemelerini kislik olarak
ekmeleri ve cesit farklilig1 gosterilebilir.
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Cikis hiza

Cim bugdaygil ¢imlerinde ¢ikis hiz1 giin
sayis1 karakterinin 6.00-18.00 giin arasinda
degisiklik arz ettigi (Cizelge 4)’den
izlenmektedir. Denemede, 6 giinde en hizli
cikis yapan Ingiliz ¢imi (L. perenne) tiiriine
ait Integra cesiti, 18 giinde en yavas cikis
yapan c¢esit ise, cayir salkim otu (P.
pratensis) tiirine ait Evora olarak
belirlenmistir. Cikis hizinda, gozlemlere
dayanarak c¢imlere ait tohum boyutlart
kiiciildiikge ¢ikis hizinin azaldigi, tohum
boyutlar1 biiyiidiik¢e ¢ikis hizlarinin arttigi
gozlemlenmistir. Acikgoz (1993) Bursa’da
normal sartlarda ¢ok yillik ¢imin 5-10
giinde, salkim otunun 30 giinde, yumak
tirlerinin  10-15 giinde, Arslan (2010),
Tekirdag daki ¢alismasinda L. perenne 20
giinde cikis yaparken, F. rubra var. rubra
ve F. rubra var. commutata sirasiyla 25-27
giin, F. arundinacea 28 giin ve P. pratensis
27 giin ve Salman ve Avcioglu (2000),
Ege’de L. Perenne tiiriiniin Sakini ¢esitinde
12 gln sonra cikis yaptigini
gozlemlemislerdir.
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Bulgularimin arastirmacilarin bulgulariyla
farklilik arz etmesinin sebebi, bodlgenin

ekolojik kosullari, ve gesit 6zelliklerinden
kaynaklanmis olabilir.

Cizelge 4. Baz1 ¢im bugdaygil cesitlerin bitkisel 6zeliklerine ait ortalamalar ve olusan gruplar*

Cim Yesil ot verimi Kuru ot verimi Cikis mz1 Kisa Kaplama
Bugdaygilleri _ _ dayamklihik hizi
F. arundinaceae 1085.00 O.D. 428.67 O.D. 9.00B 7.00 A 47.00C
F. arundinaceae 1060.00 O.D. 417.00 O.D. 9.00B 7.00 A 48.67 BC
F. arundinaceae 910.00 O.D. 361.67 O.D. 9.33B 5.67 A 49.67 B
Ortalama 1018.33 402.44 9.11 6.56 48.45
L. perenne Integra 936.67 O.D. 387.00 O.D. 6.00 D 6.33A 29.00 DE
L. perenne Rinovo 578.33 O.D. 240.67 O.D. 7.00 CD 5.67 A 31.00D
L. perenne Sun 775.00 O.D. 308.67 O.D. 7.00CD 7.00 A 28.00 E
Ortalama 763.33 312.11 6.67 6.33 29.33
F. rubra L. subsp. 551.67 O.D. 229.33 O.D. 8.00 BC 5.67 A 30.00 DE
commutate Survivor
F. rubra L. subsp. 515.00 O.D. 199.00 O.D. 7.00 CD 6.33A 29.67 DE
rubra Merlot
F. ovina Dumas-1 701.67 O.D. 271.33 O.D. 8.00 BC 5.67 A 31.00D
P. pratensis Evora 493.33 O.D. 197.00 O.D. 18.00 A 2.33B 55.00 A
Genel Ortalama 760.67 304.03 8.83 5.87 37.90
LSD (%65) 451.76 189.87 141 2.07 2.00

*) Aynui siitun igerisinde benzer harf grubu ile gosterilen ortalamalar, LSD (%5)’e gore farkli degildir.

Kisa dayamkhhk durabilecegini Turkan (2008)

Kisa dayanikliliga ait ortalama degerlere
bakildiginda en yiiksek deger, kamissi
yumak (F. arundinaceae) tiiriine ait Golden
Gate (7 puan), Rebel XLR (7 puan) ve
Ingiliz Cimi (L. perenne) tiiriine ait Sun
cesidi (7 puani) alarak kisa en dayanikli
cesitler olarak belirlenmis, en diislik puanla
kisa en dayaniksiz ¢esit ise, ¢ayir salkim otu
(P. pratensis) tiirline ait Evora (2.33 puan)
cesitinde belirlenmistir. Biiylimenin
yavasladigi ge¢ sonbahar ve kis dormansi
donemlerinde dayanikliligin en st diizeye
cikabilecegini, kisa dayaniklilikta bitkinin
olgunluk doneminde etkili olabilecegini
(Acikgdz, 1993) ve (Avcioglu, 1997a)
bildirmektedirler. Ayrica sicakligin
diismesi ve ortamin sogumastyla fizyolojik
olaylarin Once yavaslaylp daha sonra
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bildirmektedir.
Kaplama hizi

Cizelge 4’de kaplama hizina ait ortalama
degerlere bakildiginda Ingiliz Ciminin 28
giinde alani en hizli kaplayan Sun ¢esidi
olarak belirlenmisken bunu az bir farkla
rizomlu kirmizi yumak c¢esidi olan Merlot
(29.67 giinde) izlemistir. Ay cizelge
incelendiginde alan1 en ge¢ kaplayan cayir
salkim otunun Evora (55 giinde) c¢esidi
olmustur. Cok yillik ¢im ¢esitlerinin ¢abuk
cimlendigi, kisa siire igerisinde alani
kaplaylp hizli gelisim gosterdigi birgok
arastirici tarafindan da belirtilmis olup
bulgularimla uyum igerisindedir (Avcioglu,
1997a; Oral ve Acikgdz, 1999; Varoglu,
2010; Alagoz ve Turk, 2017).
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Cizelge 5. Baz1 ¢im bugdaygil cesitlerin bitkisel 6zeliklerine ait ortalamalar ve olusan gruplar

Cim Kaplama derecesi  Yaprak dokusu Kardes Seyreklesme
Bugdaygilleri (%) sayisi derecesi

F. arundinaceae 9.00 A 3.33BC 5.00 A 9.00 A
F. arundinaceae 9.00 A 4.00 AB 5.00 A 7.00 AB
F. arundinaceae 9.00 A 4,67 A 5.00 A 7.00 AB
Ortalama 9.00 4.00 5.00 7.67
L. perenne Integra 7.67 AB 2.33CD 3.67 A 5.67 BC
L. perenne Rinovo 6.33BC 2.33CD 3.67 A 433C
L. perenne Sun 7.67 AB 2.33CD 3.67 A 5.00 BC
Ortalama 7.22 2.33 3.67 5.00
F. rubra L. subsp. 5.67C 1.33D 3.67 A 433C
commutate Survivor

F. rubra L. subsp. 5.67C 1.67D 3.67A 433C
rubra Merlot

F. ovina Dumas-1 8.33A 133D 433 A 5.00 BC
P. pratensis Evora 2.33D 1.67D 1.33B 1.67D
Genel ortalama 7.07 2.49 3.90 5.33
LSD (%05) 1.91 1.26 1.82 2.63

*) Aynut siitun igerisinde benzer harf grubu ile gosterilen ortalamalar, LSD (%5)’e gore farkli degildir.

Kaplama derecesi

Kaplama derecesi 6zelliginin ortalama
degerleri incelendiginde; Kamigs1 Yumak
(F. arundinaceae) cesitleri, aralarinda
onemli bir fark olmadan ortalama 9 puan
alarak en yiliksek kaplama derecesi
saglamistir. Kamigst yumak ¢esitlerini
takiben koyun yumagi (F. ovina) tiiriine ait
¢esit olan Dumas-1, 8.33 puan alarak
kamigst yumak cesitleriyle aralarinda
onemli bir fark olmadan ve ayn1 grupta yer
almigtir. Cay1r salkim otunun (P. pratensis)
bir ¢esidi olan Evora 2.33 en diisiik puani
alarak kaplama derecesi acisindan en zayif
cesit olarak belirlenmistir (Cizelge b5).
Beard (1973); Patton ve Boyd (2007)'in
ABD’de yaptiklar1 aragtirmalara gore, serin
iklim ¢im bitkisi tiirii olan F. arundinacea
kalitsal karakterinden otiirii kaba bir dokuya
sahiptir. Bu karakteri sayesinde, sade
ekildiginde parsellerdeki alan1 ¢ok 1iyi
sekilde kapladigindan dolayr kaplama
derecesi acisindan c¢ok iyi tiir oldugu
saptanmistir.  Sonuglarim  arastiricilarin
bulgulari ile uyumluluk gdstermistir.
Yaprak dokusu

Cizelge 5'te goriildiigii gibi yaprak
dokusu ozelliginin ortalama degerleri
incelendiginde;  kamigst  yumak  (F.
arundinaceae) tiiriiniin ¢esitlerinde Turbo,
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4.67 mm (Cok kaba); Golden Gate 3.33 mm
(Kaba) ve bunlarin arasinda kalan Rebel
XLR ¢esidi 4 mm (Kaba) olarak
saptanmistir. Rizomsuz kirmizi yumak (F.
rubra L. subsp. commutate)’nun Survivor
cesidi ve koyun yumagi (F. ovina)’nin
Dumas-1 ¢esidi, 1.33 mm (Ince) ile aym
degeri alarak yaprak dokusu yoniinden en
ince dokulu cesitler olmustur. Varoglu
(2010)’un Izmir deki galismasinda, kamigsi
yumak (F. arundinaceae)n ¢esitleri
ortalama 3.6 mm (kaba), kirmiz1 yumak (F.
rubra) ortalama 1.33 (Ince) ve cayir salkim
otu (P. pratensis) ortalama 1.7 mm (Ince)
yaprak dokusuna sahip tiirler olarak
belirlemistir. Ingiliz ¢imi ¢esitleri ise
ortalama 2.1 mm (Orta) ile benzer bir deger
gostererek 'orta' bir dokuya sahip oldugu
saptamistir. Festuca arundinacea’nin yalin
ekim parseli diger 6l¢liim ve gbzlem yapilan
kriterlerden de tatminkar sonuglar alarak
karigimlara girebilecek bir bitki oldugunu
kanitlamistir (Arslan, 2010). Sonuglarim
arastiricilarin bulgulart ile kismen uyum
igerisindedir.
Kardes sayisi

Ortalama kardes sayist degerlerinin
bulundugu Cizelge 5 incelendiginde, ¢im
bugdaygilleri arasinda istatiksel agidan
onemli bir fark bulunmamasina ragmen
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kamigs1 yumak (F. arundinaceae) tiiriine ait
¢esit ortalamalarmin en yiiksek (5 puan)
degeri alarak kardes sayis1 agisindan en iyi
cesitler oldugu saptanmistir. Birim alandaki
sirglin sayisinin fazlaligi ¢im alanlarda
istenen bir dzelliktir. Varoglu (2010), izmir
Bornova arastirma alaninda  ylriittigi
calismasinda kamigsi yumak (F.
arundinaceae) ve Ingiliz ¢imi (L. perenne)
cesitlerinin kardes sayisi agisindan iyi bir
deger  gosterdigini  bildirmis  olup
bulgularimla kismen uyumludur.
Seyreklesme derecesi

Cizelge 5’de goriildiigi gibi seyreklesme
derecesi karakterinin ortalama degerleri
4.33-9.00 puanlar1 arasinda degisim
gosterdigi, kamigst yumak (F.
arundinaceae) cesitleri arasinda en yiiksek
puani Golden Gate (9 puan), en diisiikk puan
ise Ingiliz ¢imi (L. perenne) tiiriine ait
Rinovo (4.33 puan) ¢esidinde saptanmustir.
Arslan (2010), Tekirdag’daki ¢alismasinda
yalin ekimi yapilan Ingiliz ¢imi (L.
perenne) tiirii en yiiksek 8.33 puani aldigin,
en disik puam1 ise F. rubra var.
Commutata, P. Pratensis’in yer aldig
parsellerde saptamistir. Bulgularimdaki bu
farklilik, bolgenin ekolojik kosullari, farkl
tir ve cesit 6zelliklerinden kaynaklandiginm
sOyleyebiliriz.
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The Effect of The Harvest Stages and Additives on The Silage
Value of The Different Sunflower Populations

Abstract

The research was carried out in the irrigated trial areas of Atatiirk
University Faculty of Agriculture in 2009 and 2010. 7 different
local sunflower varieties (Edirne-black-seeded, Edirne-white-
seeded, Erzurum-black-seeded, Erzurum-white-seeded, Kirklareli-
black-seeded, Kirklareli white-seeded and Tekirdag) from 3
different harvest times (table formation, full flowering and seed
filling) were examined for silage. In the study, silage was carried
out using 5 different additives (additive-control, 10% barley, 10%
straw, 5% molasses, 1% salt). Dry matter ratio, crude protein ratio,
ADF ratio, NDF ratio, relative feed value and pH values were
determined in silage. The results showed that local varieties, form
times and additives have important effects on silage quality of
sunflower. Using barley and molasses as additives significantly
improves silage quality. Although the delay in form time decreased
the crude protein ratio and increased the ADF and NDF ratios, it
improved the dry matter ratio and silage pH.
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INTRODUCTION

In regions such as the Eastern Anatolia
Region where the continental climate is
dominant and winters are long and snowy,
animals have to be fed in shelters. Growing
silage plants and expanding silage feeding
are of great importance in this regard. The
most preferred plant in silage making is
corn (Zea mays L.). Silage making is
widespread in the farming areas where corn
is mainly produced. In the Eastern Anatolia
Region, due to the high altitude, low
temperatures and short growth period, at
least 90 days of non-frost safe period
required for corn cultivation cannot be
provided every year. Therefore, it is useful
to study alternative silage plants. Sunflower
(Helianthus annuus L.) is one of the
alternative silage plants because short
vegetation period does not lead to a problem
for sunflower. Their vegetation period until
harvest maturity is quite short (Kilig, 1986).
It is resistant to drought and can be grown
without watering in arid areas (Arioglu,
2000). It is more tolerant to climate stresses
such as coldness, heat and drought.
Therefore, the risk of frost damage suffered

by corn in autumn is lower (Giiney, 2006).
For all these reasons, sunflower can be
considered as an alternative silage plant in
Erzurum and similar ecologies where corn
farming is atrisk. However, thick sunflower
stems and high lignin accumulation
decrease the feed quality. Therefore, the
harvest time of silage sunflower must be
determined. This study was carried out to
determine suitable silage sunflower
genotypes and appropriate harvest periods
for Erzurum and similar ecologies.

MATERIAL and METHODS

The research was carried out in 2009 as
a field experiment and repeated in 2010 as a
laboratory experiment. The field stage of
the research was carried out at the Atatiirk
University Plant Production Application
and Research Center irrigable trial area. In
this study, 7 different confectionery local
genotypes were examined and identified
according to their place of origin.
Confectionery landraces which have the
characteristics of population are mostly
preferred since their vegetative components
are produced more (Giiney, 2006) (Table 1).

Table 1. Sunflower landraces used in the study and their locations

Landrace

Place of origin

Erzurum-1 (White-seed)
Erzurum-2 (Black- seed)
Edirne-1 (White seed)
Edirne-2 (Black seed)
Kirklareli-1 (White seed)
Kirklareli-2 (Black seed)
Tekirdag (Black seed)

Pasinler-Erzurum
Pasinler-Erzurum

Kesan-Edirne
Kesan-Edirne

Merkez-Kirklareli
Merkez-Kirklareli
Malkara-Tekirdag

Sunflower populations were cultivated
in May 2009 and 2010 and harvested in
August each year. The study consisted of 7
different landraces (populations) and 3
different harvest times. Each landrace was
harvested in 3 different developmental
stages (R1: Table forming (H1), R6: Full
blooming (H2) and R8: Seed filling (H3)).
21 different materials (7 landraces x 3
developmental stages) obtained from the
field experiment were chopped in a
laboratory type silage machine and silage
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was made by squeezing them in 2 kg glass
jars. During silage making, 5 different
additives (control, 10% barley, 10% straw,
5% molasses, 1% salt) were used and the
silages were opened 2 months later. The
laboratory experiment was conducted in
randomized complete block design with
three replications. Accordingly, a total of
315 applications (7 landraces x 3
developmental stages x 5 additives x 3
replications) were included in the
laboratory trial. Dry matter ratio, crude
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protein ratio, ADF, NDF, silage pH and
relative feed value (RFV) were investigated
to determine the effects of additive and
harvest times in local sunflower varieties
(Akyildiz, 1986; Kilig, 1986; Rohweder et
al., 1978). The data obtained were subjected
to variance analysis in the MSTAT-C
package program and presented as a two-
year average. The differences among the
applications were identified and lettered
according to the LSD Multiple Comparison
Test. Interactions which were found to be
significant were explained through
graphics.

RESULTS and DISCUSSION
Dry matter ratio

Tekirdag (23.66%) and Erzurum-white-
seed (23.48%) populations constituted the
group with the highest dry matter ratio.
Erzurum (black) had the lowest dry matter
ratio (22.20%) (Table 2). The reason for this
difference in dry matter proportion of
populations is that the amount of dry matter
which sunflower populations can produce
due to their genetic capacity is different. In
similar studies conducted using sunflower,
dry matter ratios differed as well (Giiney,
2012; Goncalves et al., 1999; Nogueraet al.,
2006). The effect of the maturation period
of the plant on dry matter rate is high and
was found statistically significant. In the
early harvest, it is reported that the plants
are rich in water, poor in carbohydrates and
the rate of dry matter decreased, while the
ratio of dry matter increases and the silo
ability of the feed increases by shifting the
harvest towards the dough stage (Comberg,
1974; McDonald et al., 1991). As it can be
seen from Table 2, as the harvest period
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progresses, the dry matter ratio of the silage
materials obtained increased. As a matter of
fact, while the rate of dry matter in the
control plots was 18.72% in the table
formation (H1) period, it was recorded as
21.43% in the flowering period (H2) and
28.83% in the seed filling period. Celik
(2009) examined the dry matter ratios of
sunflower silage materials during the
periods of flowering, dough and soft-dough
stage and obtained the values 21.21%,
22.57% and 31.20% respectively. The dry
matter ratio of silages without additives was
determined as 20.09%. The highest dry
matter ratio (28.14%) was found in silage
with added straw, followed by barley
(24.23%) and salt (21.24%) additives,
respectively. The lowest dry matter ratio
(21.15%) among additive silages was found
in molasses, which is statistically higher
than the control silages. In this study,
additive application generally increased the
ratio of dry matter. The additives (barley
folded, salt, molasses and straw) applied
were used for the purposes of increasing
fermentation by using carbohydrate
additives, preventing the growth of
unwanted microorganism and increasing
dry matter ratio. Similarly, Tiremis et al.
(1997) found that grain folded, molasses
and urea additives increase the dry matter
ratio in alfalfa silage. In the study conducted
by Giirbiiz et al. (2004), the highest dry
matter (34.48%) was determined in 5%
barley folded + barley — vetch silage. It is
emphasized in similar studies that straw is
the application that increases dry matter
ratio the most because it is a material with
high structural substance ratio (Yalginkaya
etal., 2012).
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Table 2. Dry matter, crude protein ratios and pH values of silage of sunflower populations harvested
and ensiled with different additives at different development stages!

Population Dry matter (%) Crude protein (%) pH
Edirne (black seed) 22.72BC 11.13 4,52
Edirne (White seed) 22.97 AB 11.47 4.50
Erzurum (black seed) 22.20C 11.74 4.55
Erzurum (white seed) 2348 A 11.82 4,53
Kirklareli (black seed) 22.712BC 11.10 4.54
Kirklareli (white seed) 23.04 AB 11.54 4.52
Tekirdag 23.66 A 11.50 451
Harvest Time

Table Formation (H1) 18.72C 1272 A 4.66 A
Full Flowering (H2) 21.43B 1151 B 4.48B
Seed Filling (H3) 28.83 A 10.17C 4.44B
Additives

Control 20.09D 1155 BC 474 A
Salt 21.24C 1141C 4.44B
Molasses 21.15C 11.87B 453B
Barley Folded 2423 B 1248 A 4.48B
Straw 28.14 A 10.04 D 4.44B
Average 22.97 11.47 4.52
F-test (LSD value)

Population **(0.73) **(0.37) ns
Additives **(0.62) **(0.32) **(0.13)
Harvest Time **(0.47) **(0.24) **(0.10)
PXA **(1.63) **(0.84) ns
PXHT ** (1.26) ** (0.65) ns
AXHT ** (1.06) ns *(0.23)

tAverages marked with capital letters are different at 1% level. * It shows significance at 0.05 level, **: 0.01 level.

The reactions of populations to the
additives used in differed from one another.
This situation caused the contribution x
population interaction to be statistically

significant (p <0.01). Straw is the additive
material which has the highest dry matter
for every population (Figure 1).

Dry matter ratio

= Control
Salt
= Molasses
m Barley Folded
Ed.(B) Ed(W) Erz(B) Ez(W) Kik(B) Kik(W) Tek
Populations

Figure 1. Change of dry matter ratio in sunflower silage according to populations and additives (additive x

population interaction)

As the maturity period progressed, the
dry matter ratio increased in all of the silage
materials belonging to the sunflower plant
harvested in different maturity periods. This
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is valid for all silages with and without
additives. However, as the harvest period is
delayed, this increase in dry matter ratio is
different for each contribution (Figure 2).
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Figure 2. Change of dry matter ratio according to additive and harvest times in sunflower silage (additive x harvest

time interaction)

It is a well-known fact that the
accumulation of dry matter increases with
the advancement of maturity in the plant. As
can be seen from Table 2, this happens in all
populations. As the harvest period is

delayed, dry matter ratio of the populations
increased and the increase in each
population was different. This situation
caused population x harvest time interaction
to be statistically significant (Figure 3).

g 50
o = — an — — — —
s — p—— p—— i i — - H1
9 Vol aill gl il il el -
E) 0 - I ._I ._I —I ._I ._I ._I 7 B2
IS
3 b@ 6@\ w@ D w@ S "B3
5 % < <& & & @&

Populations

Figure 3. Change of dry matter ratio in sunflower silage according to population and harvest times (population x

harvest time interaction)

Crude protein ratio

Crude protein ratios differed among
populations and  were statistically
significant (Table 2). Erzurum populations
(11.74% and 11.82%), white-seeded
Kirklareli population (11.54%), white-
seeded Edirne population (11.47%) and
Tekirdag population (11.50%) constituted
the group with the statistically highest rates
of raw protein (Table 2). The lowest crude
protein content was observed in the black-
seeded Kirklareli (11.10%) population. The
crude protein ratios of plants emerge as a
result of the genetic structure and
developmental state. Since very different
genotypes were used in this study, crude
protein ratios were found to be significantly
different. Many researchers conducting
studies to investigate different plants point
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to similar results (Giliney et al., 2012,
Gongalves et al., 1999; Karadogan and
Akgiin, 2009a). In the study, the crude
protein ratio decreased due to the delayed
harvest time (Table 2). The ratio of crude
protein, which was in the table formation
period (H1) 12.72%, decreased to 11.51%
in the flowering period and 10.17% in the
seed filling period. Plants in early
developmental stage synthesize more
protein due to the excess of photosynthesis
surfaces and hence the raw protein contents
are also high. With the advancement of
development, crude cellulose production,
which is the basic building material of the
cell walls, increases, whereas the content of
crude protein decreases due to the declinein
photosynthesis areas (Geren et al., 2003).
Our findings are also consistent with the
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results of many researchers who reported
that the crude protein rate decreased with
the progress of harvest time (Gongalves et
al., 1999; Noguero et al., 2006). The effects
of the additives used in thisstudy on the
crude protein ratio were different from one
another (Table 2). The crude protein ratios
of additive and salt added silages were very
close to each other and were found to be
11.55% and 11.41%, respectively. Molasses
additive slightly increased the rate of crude
protein (11.87%), while barley
foldedsignificantly increased the additive
(12.48%). When straw was added to the
silage, the crude protein ratio significantly
decreased (10.04%) (Table 2). The crude
protein ratio in barley grains is generally
higher than the silage plant materials used

(Salantur, 2003). Ozdiiven and Ogiin
(2006), who ensiled the sunflower product
using 25% and 50% wet beer pulp (barley
pulp) without additives, noted that the
additive application significantly increased
the crude protein ratio. Indeed, in our study,
the crude protein ratio increased due to the
addition of barley. Crude protein ratios of
silages with and without additives in
different genotypes varied. This was due to
the fact that additive application
significantly increased the crude protein
ratio in some plants and not in others.
Similarly, Dumlu (2007) found plant x
additive interaction to be very important in
forage crops of legume and herbal grass
(Figure 4).
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Figure 4. Changes of crude protein ratio in sunflower silage according to population and additives (population x

additive interaction)

In all populations, the crude protein ratio
decreased as harvest time progressed. This
decrease is evident in some populations

(such as Tekirdag population), while in
some populations, this ratio is low (Edirne-
black -seeded) (Figure 5).
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Figure 5. Change of crude protein ratio in sunflower silage according to populations and harvest time (population

X harvest time interaction)

Silage pH

It is important to lower the pH for the
silage to be successful. In general, it is
desired to have a pH below 4.2 in such
silages (Dumlu and Tan, 2009). Silage pH
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values of populations were found between
4.50 and 4.55 with a minor change (Table
2). The main source of the pH in the silo is
lactic acid formed during the fermentation.
Since this acid has a good protective effect,
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it gains silage feed a feature that can be prepared by adding 4% and 10% molasses
stored for a long time (Comberg, 1974; to the white triangle is similar to the pure
Woolfort, 1984). pH values in this study silage pH, while Dolezal et al. (2005)
tended to fall slightly as the harvest time reported that molasses, which they added to
progressed. As a matter of fact, it was lupine silage at the rate of 0.5, 1, 2, 3,4, 5
recorded that the pH value was 4.66 in the and 7, significantly reduced the pH value of
table formation (H1) period, 4.48 in the the silage. Dumlu (2007) reported that
flowering period (H2) and 4.44 in the seed barley folded (5%) and salt (1%) additives
filling period. The pH values of the last two have a lowering effect on the legume and
periods are statistically lower than those of grasses silage. Seydosoglu (2019a) reported
the first period. Tan et al. (2012) reported that barley silage pH 4.11, Seydosoglu
that pH value decreased in amaranth and (2019b) reported that barley silage 4.08,
lamb’s quarters silages with the progress of Seydosoglu and Gelir (2019) reported that
harvest time, whereas Dumlu et al. (2014) grasspea silage pH 3.99, Turan and
noted that pH value decreased in alfalfa Seydosoglu (2020) reported that Italian
silage. In this study, the pH of the silages Ryegrass silage pH 4.40, Karadeniz et al.
without additives was found to be the (2020) reported that triticale silage 3.95. In
highest with 4.74, while all the additives all of the additives used in this study, the
decreased the pH value to the same extent highest pH value was observed in table-
(4.44 — 4.53). The fact that the dry matter is formation period which was the first harvest
high in the silage material facilitates the period. While the pH value decreased with
lowering of the pH. Straw is the most the progress of the harvest time in the silage
practical and inexpensive additive used to without additive (control) and barley-added
increase dry matter. As a matter of fact, silage, it increased in salt and molasses-
improvement was achieved in this regard added silage (Figure 6). In straw-containing
with the application of additives and the pH silage, the pH values in the flowering (H2)
value decreased in the silage with additive and seed filling periods (H3) were equal.
(Table 2). There are various reports in the The change in pH values of additives in
literature about the effect of adding harvest times caused the contribution x
molasses to the silage on pH. Lattemae et al. harvest time interaction to be statistically
(1996) stated that the pH of the silage they significant (p <0.01) (Figure 6).
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Figure 6. Change of pH value in sunflower silage according to additive and harvest time (additive x harvest time
interaction)

NDF (Neutral Detergent Fiber) ratio and Edirne-black (58.50%) populations,

The overall average of NDF rate desired and the highest value (59.44%) was found
to be low in terms of silage quality is in the Tekirdag population. This statistically
58.94% in our study. The lowest NDF ratios significant difference among populations is
were found in Kirklareli-black (58.47%) due to the difference in the proportion of
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fiber that each population has. Similarly,
Giiney et al. (2012) determined NDF rates

of different sunflower
different rates.

populations  at

Table 3. NDF, ADF, RFV ratios of sunflower populations that are harvested at different
developmental stages and ensiled with different additives *

Population NDF (%) ADF (%) RFV
Edirne (black seed) 58.50 D 34.56 AB 100 A
Edirne (white seed ) 5928 AB 34.32B 98 C
Erzurum (black seed) 58.81 CD 33.93C 100 A
Erzurum (white seed) 58.82 CD 34.85 A 98 C
Kirklareli (black seed) 58.47 D 34.69 AB 99 B
Kirklareli (white seed) 58.94 B 34.64 AB 9B
Tekirdag 59.44 A 34.80 A 98 C
Harvest Time

Table Formation(H1) 55.74 C 31.00C 109 A
Full Flowering (H2) 58.76 B 34.07B 99 B
Seed Filling (H3) 62.21 A 3859 A 88 C
Additives

Control 59.24 B 34.95B 97D
Salt 57.28C 3361C 102C
Molasses 56.63 D 3351C 104 B
Barley Folded 56.32 D 32.86 D 105 A
Straw 65.00 A 371.719A 85 E
Average 58.94 33.54 99

F-test (LSD value)

Population **(0.40) **(0.36) **(0.82)
Additives **(0.34) **(0.31) **(0.69)
Harvest Time **(0.22) **(0.23) **(0.54)
PXA **(0.89) **(0.81) **(1.84)
PXHT **(0.69) **(0.63) **(1.42)
AXHT **(0.44) **(0.53) **(1.20)
PXAXHT ** (1.56) **(1.41) **(3.18)

!Averages marked with capital letters are different at 1% level. * It shows significance at 0.05 level, **: 0.01 level.

In general, as the vegetation period
progresses in most plants, the leaf stem ratio
decreases, on the other hand, the raw
cellulose and lignin content gradually
increases (Albrecth et al., 1987). As aresult,
ADF and NDF ratios increase.
Consequently, in our study, the NDF ratio
increased as the harvest period was delayed
(Table 3). The NDF ratio, which was
55.74% in the table formation (H1) period,
increased to 58.76% in the flowering period
(H2). In the seed filling (H3) which is the
last period, it was recorded as 62.21%.
Ripening increases cell wall substances in
plants, and thereby ADF and NDF ratios
(Fahey, 1994). In addition, the increase in
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the rate of stems compared to leaf in plants
causes an increase in structural compounds
(Nelson and Moser, 1994). Likewise, Tan et
al. (2012) examined the amaranth and
lamb’s quarters silage at the beginning and
end of flowering and reported that NDF
ratio increased with maturation. The effect
of additives used in silo on NDF ratio is
important in statistical sense (p<0.01)
(Table 3). The average NDF ratio of silage
without additives (control) was found to be
59.24%. All of the additives applied had a
decreasing effect on NDF except for straw.
It is expected to increase the NDF ratio due
to the fact that straw contains a large
amount of substances that limit feed
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consumption and digestion (Sehu et al.,
1996). It is known that molasses improves
fermentation and accordingly decreases
ADF, NDF ratios (Bolsen et al., 1996).
Since barley has a structure that facilitates
digestion depending on the height of its
cellulose content, it had an effect on
reducing ADF and NDF ratios. Similar
results were obtained in relevant studies
(Tan et al., 2012; Can et al., 2003; Can et

al., 2004). In silages made from sunflower
populations, straw additives had an
increasing effect on NDF, while barley
additives had an decreasing effect on NDF.
Salt and molasses additives vary between
populations in terms of NDF ratio. In some
populations, molasses-added silages had
higher NDF ratio, whereas in some
populations, salt was replaced by molasses
(Figure 7).
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Figure 7. Variation of NDF ratio according to population and additives in sunflower silage (population x additive

interaction).

It is known that digestion becomes
difficult as plant matures. Therefore, NDF
ratios, which are the digestibility criteria in
all additive and additive silage, increased
with the progress of harvest time. Silages
with barley additives are the ones with the
least increase. Barley additives were
followed bymolasses, salt and silages

without additive (control). The biggest
increase in NDF is seen in silage with straw
additives as in ADF. The additives,
especially the barley additive, were
beneficial in reducing the disadvantages
caused by the delayed harvest time (Figure
8).
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Figure 8. Change of NDF ratio according to additive and harvest time in sunflower silage (additive x harvest time

interaction).

The NDF ratio increased in all
populations discussed in the experiment
with the progress of harvest time (Table 3).
This increase occurred at different rates
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among the populations. In other words,
although the populations and harvest times
were the same, the increase rates were
different (Figure 9).
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Figure 9. Variation of NDF ratio according to population and harvest time in sunflower silage (population x

harvest time interaction).

The reaction of sunflower populations
used in the study to harvest time and
additive applications were different in terms
of NDF. The NDF ratio, which was low in
the table forming (H1) period in all
populations, increased during the flowering
(H2) and seed forming (H3) periods.
Among the additives applied, straw was the
additive with the highest NDF rate for all
populations. Straw were followed by silages
without additive (control).

ADF (Acid Detergent Fiber) ratio

The average ADF value of all materials
discussed in the experiment is 33.54%
(Table 3). The average of population silage
varied between 33.93% and 34.85%. Acid
detergent fiber ratio (ADF) is an indicator
of digestibility of roughages and it is desired
to be low. Among the silages examined, the
silage material with the lowest ADF ratio
(33.93%) is the black-seeded Erzurum
population. The highest values were
determined in Tekirdag (34.80%) and
Erzurum (34.85%) populations with white
seeds. The difference of the populations
with the highest valuesfrom Erzurum-black
and Edirne-white populations is statistically
significant (Table 3). The leaf, stem and tray
ratios of each population may differ from
each other, and their ADF ratios may differ
as well. Similarly, Giiney et al. (2012)
found that ADF rates of four sunflower
genotypes ranged from 32.11% to 35.02%.
It is seen in Table 3 that the ADF rate
increased depending on the progress of
harvest process. The ratio of ADF, which
was 31.00% during the table formation (H1)
period, increased to 34.07% during the
flowering period (H2). In seed filling period
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which is the last period (H3), it was
recorded as 38.59%. Ripening increases cell
wall substances in plants, thus ADF and
NDF ratios (Fahey, 1994). In addition, the
increase in the rate of stems in plants causes
an increase in structural compounds
(Nelson and Moser, 1994). These situations
caused ADF and NDF ratios to increase
with the progress of harvest time. The effect
of additives used during ensiling on ADF
ratio is important in statistical sense (p
<0.01) (Table 3). The mean ADF ratio of
silage without additives (control) was
determined as 34.95%. All of the additives
applied had a decreasing effect on the ADF
rate, except for straw. The abundance of
structural materials that make digestion
difficult in straw, which is a mature
vegetable material, caused this. Similarly,
Yal¢inkaya et al. (2012) reported that 0,1%
urea and straw additive to apple, peach and
apricot pulp silage increased the ADF ratio.
Molasses and salt additives reduced the
ADF content of the silage (33.51% and
33.61%, respectively). In similar studies,
molasses and salt showed the same effect
(Bolsen et al., 1996; Keskin et al., 2005;
Bing6l et al.,, 2010). Roughages are
generally structures with a high content of
raw fiber (such as ADF and NDF).
Although barley is used as an additive, it
consists of grains to a large extent. Since the
fiber rate of barley grain is very low
compared to the roughages, it is natural to
decrease the ADF and NDF ratios of silages
with the addition of grain breakage. That is
why, Tan et al. (2012) and Can et al. (2003)
found that salt and barley folded decreased
ADF rate. Straw additives significantly
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increased the ADF rate in all populations
discussed in the experiment. Silages
without additives (control) are the ones with
the highest ADF ratio after silage with straw
additives (Figure 10). On the other hand,

barley-added silages are the ones with the
lowest ADF rate for each population. Salt
and molasses additives vary between
populations in terms of ADF ratio.
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Figure 10. Change of ADF rate according to population and additives in sunflower silage (population x additive

interaction)

Acid insoluble fiber ratio (ADF) in all
silages with and without additives increased
with the progress of harvest time. While the
increase in the ADF rate was less in barley-
containing silage, the ADF rate in the straw
additives silages had a more significant

increase. Following the maturation of the
plant, the fact that the additives increased
the ADF rate differently led to a statistically
significant contribution x harvest time
interaction (Figure 11).
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Figure 11. Change of ADF ratio in additives and harvest times in sunflower silage (additive x harvest time

interaction)

In all populations discussed in this
experiment, the ADF ratio increased with
the progress of harvest time (Table 3). This
increase occurred at different rates among

the populations. In other words, although
the populations and harvesttimes were the
same, the rates of increase were different
(Figure 12).
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Figure 12. Variation of ADF rate according to population and harvest time in sunflower silage (population x

harvest time interaction)
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Harvest time applications discussed in
the experiment caused a significant
difference in ADF ratios. In all populations,
the ratio of ADF, which was low during the
table forming (H1) period, increased during
the flowering (H2) and seed forming (H3)
periods. Especially the increase in the
transition from H2 to H3 was more
apparent. Among the additives applied,
straw is the additive with the highest ADF
ratio for all populations. Silages without
additive (control) were followed by straw.
The fact that the populations reacted
differently to additives and harvest times
caused the contribution x population x
harvest time interaction to be statistically
significant.

Relative feed value (RFV)

As a two-year average of herbal
materials which were investigated in this
experiment, the ratio of RFV is 99% (Table
3). The populations with the highest relative
feed value are Edirne (black seeded)
(100%) and Erzurum (black seeded)
(100%) populations, followed by Kirklareli
populations (99%). Tekirdag, Edirne (white
seeded) and Erzurum (white seeded)
populations had the lowest relative feed
value with 98%. Statistically significant
differences were foundamong these groups.
The relative feed value is a combination of
ADF and NDF ratios in the herb, and it is an
expected result that the relative feed values
of the populations with these two different
characteristics are different as well.
Similarly, Canbolat and Karaman (2009)
reported that the relative forage values of
legume dried herbs varied between 120 and
160. The relative feed value decreased in
plants due to the progress of harvest time
(Table 3). The relative feed value ratio,
which was 109% in the table formation (H1)
period, was 99% in the flowering period
(H2) and 88% in the seed filling (H3)
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period. Depending on the maturation of the
plant, the increase in the cell wall
components (such as ADF and NDF) that
make the digestion of the feed difficult
affected the relative feed value negatively.
This situation had a statistically significant
effect on the relative feed value of the
harvest time (p<0.01). Similar results were
obtained in the studies (Canbolat, 2013,;
Dumlu et al., 2014; Schréeder, 2004). The
effect of additives used during ensiling on
the relative feed wvalue ratio is
statisticallysignificant (p<0.01) (Table 3).
The average ratio of relative feed value of
the silage without additives (control) was
determined as 97. The highest relative feed
rate was observed in silage with barley
additives (105), followed by molasses (104)
and salt (102) additives. All of the additives
used in this study had an effect on
increasing the relative feed rate except for
straw, whichstems from the decrease in
ADF and NDF ratios because of the
additives. Since straw has a structure that
limits feed consumption and digestion, it is
expected to decrease the relative feed ratio
(Sehu et al., 1996). As a matter of fact, in
the study carried out by Yavuz (2005), the
relative feed value of wheat straw was
found 49% and it was described as low
quality feed (Yavuz, 2005). Straw additives
significantly reduced the ratio of RFV in all
populations discussed in the experiment.
Silages without additives (control) are those
with the lowest RFV ratio followingsilages
with straw additives (Figure 13). On the
other hand, barley-added silagesarethose
with the highest RFV ratio, except for the
Kirklareli (black seeded) population. Salt
and molasses additives vary among
populations in terms of RFV ratio. In some
populations, molasses-added silage has a
higher RFV ratio, while molasses is
replaced by salt in some other populations.
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Figure 13. Change of relative feed value in sunflower silage according to additives and populations (additive x

population interaction).

It is known that cell wall elements
increase and intracellular elements decrease
depending on the progression of the
vegetation period (Elmali and Kaya, 2012).
This situation makes the relative feed value
decrease although it is expected to be high
in terms of nutritional quality. As a result,
RFV ratios decreased in all of the silages
with and without additives depending on the
progress of harvest time. Silages with

barley additives are the ones with the lowest
decrease, followedby molasses, salt and
silage without additives (control). The
biggest RFV decrease is seen in silage with
straw additives as in ADF and NDF (Figure
14). While straw does not improve the
relative feed value, other additives,
especially barley, have reduced the
disadvantages brought about by the
maturation of plants.
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Figure 14. Change of relative feed value in sunflower silage according to additives and populations (additives)

The ratio of RFV decreased in all
populations discussed in the experiment
with the progress of harvest time (Table 3).
This decrease occurred at different rates

among the populations. In other words,
although the populations and harvest times
were the same, the ratios of decline was
different. (Figure 15).
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Figure 15. Change of relative feed value in sunflower silage according to populations and harvest time

(population x harvest time interaction)
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The response of sunflower populations
used in the study to harvest time and
additive applications were different in terms
of RFV. The ratio of RFV, which was high
in the table forming (H1) period in all
populations, decreased in the flowering
(H2) and seed forming (H3) periods.
Among the additives applied, straw is the
additive with the lowest RFV ratio for all
populations, followed by silages without
additive (control). The fact that the
populations reacted differently to the
additives and harvest time caused the
contribution x population x harvest time
interaction to be statistically significant.

CONCLUSION

This study revealed that good quality
silage is obtained when appropriate
additives are used in most populations. The
use of additives, especially barley and
molasses, improves silage quality.
Although the delayed harvest time
decreased the crude protein ratio and
increased the ADF and NDF ratios, it
affected the dry matter ratio and silage pH

positively. According to the results
obtained, Erzurum-black, Edirne-white
seeded, Kurklareli-white seeded and

Tekirdag populations can be recommended
in terms of silage quality if they are mowed
during the grain filling period with additives
such as barley and molasses. However, a
further study on different additives (such as
bacterial inoculants, enzymes, nitrogenous
compounds) and their combinations can be
conducted to obtain better quality silages.
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Tiitiin Bitkisinde Su Havuzu Yontemi ile Yetistirilen Fidelerin
Tarla Performanslarmin Belirlenmesi

Ozet

Kaliteli ve verimli bir tiitiin tiretiminin ilk asamasi iyi bir fidelik
donemidir. Fidelik doneminde saglikli, yeknesak, kok ve govde
gelisimi giiglii fideler elde etmek i¢in iyi bir fidelik donemi gerekir.
Bu calismanimn amaci geleneksel ve su havuzu yontemi ile
yetistirilen tiitiin fidelerinin fidelik ve tarla performanslarinin
belirlenmesidir. Arastirma 2019 yilinda Manisa ilinde bir iiretici
tarlasinda yiiriitilmistiir. Tesadif bloklar1 deneme desenine gore 3
tekerriirlii olarak yiiriitiilen calismada Birlik-124 tiitiin ¢esidi
deneme materyali olarak kullanilmstir. Incelenen 6zelliklere gore;
su kiltiirtinde yetistirilen fidelerin fidelik ve tarla sonuglari
geleneksel yonteme gore daha iyi bulunmustur. Caligmada fidelik
ve tarla doneminde inceledigimiz 6zelliklerden sadece ekspertiz
kalitesi istatistiki anlamda 6nemli bulunmamis olup diger tiim
parametreler p<0.01 diizeyinde onemli goriilmiistiir. Geleneksel
yontemle yetistirilen fidelerde fide boyu 14.0 cm, bitki boyu 67.0
cm, yaprak sayis1 49.0 adet/bitki, verim 99 kg/da, ekspertiz kalitesi
ise 70 randiman olarak saptanmistir. Su kiiltiiriinde yetistirilen
fidelerin ise fide boyu 15.7 cm, bitki boyu 80.0 cm, yaprak sayisi
60.0 adet/bitki, verim 122.7 kg/da, ekspertiz kalitesi ise 71
randiman olarak tespit edilmistir.

Determination of Field Performance of Seedlings Grown by
Float System in Tobacco Plant

Abstract

The first stage in the tobacco production of a good quality and high-
yielding crop begins in the seedbed good seedbed management is
required in the seedbed period in order to obtain healthy, uniform
seedlings with well-developed roots and stems. The purpose of this
study to determine the seedbed and field performances of tobacco
seedling grown by traditional and float system. This study was
conducted in Manisa province in 2019. The experimental design
was randomized complete block design with three replications and
Birlik-124 tobacco variety was used in this study. According to the
results, seedbed and field results of seedling grown in float system
were found better than traditional method. In the study, not only
quality grade index was found to be statistically significant among
the characteristics we examined during the seedbed and field
period, all other parameters were found to be significant at the level
of p<0.01. The lenght of the seedling 14.0 cm, plant height 67.0 cm,
number of the leaves 49.0 per/plant, yield 99 kg ha* and quality
grade index 70 were found in traditional method. On the contrary,
the lenght of the seedling 15.7 cm, plant height 80.0 cm, number of
the leaves 60.0 per/plant, yield 122.7 kg ha? and quality grade
index 71 were determined in float system.
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GIRIiS

Tiitin tarinminda uniform, verimli ve
kaliteli liriin yetistirmek yerli ve dis pazar
i¢in oldukc¢a 6nem tasimaktadir. Verimli ve
kaliteli iiretimde ilk adim hastaliksiz ve
piskin fide elde etmektir. Oriental
tiitiinciiliigiin gelismesi acgisindan Izmir
tiitlinliniin mevcut kalitesini korumak ve
verimini arttirmak ve de diinyada gelisen
teknoloji ve yontemleri uygulamak Tiirk
tiitlinciiligl acisindan 6nem arzetmektedir.
Titiin  yetistiriciliginde  yaprak tiitlin
kalitesinin yliksek olmasinin yani1 sira
veriminde yiikksek olmasi {iriin fiyatini
etkileyen en 6nemli unsurdur. Ancak tiretici
icin her yil aym kalitede ve verim
miktarinda {riin elde etmek kolay bir is
degildir. Fidelik ve tarla doneminde
karsilasilan hastalik ve zararlilar, tarla
topraginin yapisi, lretilen tohum c¢esidinin
ozellikleri, tarla kosullarinda ortaya c¢ikan
diizensizlikler, tiitiin bitkisinin gelismesi ve
kurutma yontemleri son iirliniin verim ve
kalitesi iizerine etkili olmaktadir (Ekren ve
Gilingor, 2020).

Titiin tariminda ideal fide olarak
tanimlayabilecegimiz iiretim materyalinin
hastaliktan ari, tarlaya dikiminden once
sasirtilmaya hazir halde olmali ve aym
zamanda vegetasyon siiresi igerisinde canli
kalabilmelidir. ~ Tiitlin  yetistiriciliginde
erken dikim ge¢ dikime gore verim
bakimindan daha yiiksektir (Smith ve ark.
2001). Ciinkii ge¢ dikim yapildiginda iist

ellerin kirnm zamani gecikmekte ve
kurutma sonrasi istenilen kalite elde
edilememektedir. Ulkemizde tutin

tarimida geleneksel fide yetistiriciligi
yontemi kullanilmaktadir. Bu yonteme gore
fideler fide yastiklari yapilarak
yetistirilmektedir. Ancak Diinyada tiitiin
yetistirilen pek ¢ok iilkede tohum ve fide
yetistirme  tekniginin  gelistirilmesine
yonelik arastirmalar yapilmaktadir.
Geleneksel fide yetistirme yontemi yerine
su havuzlarinda fide yetistirme metodu
kullanilmaktadir. Bu ydntem daha ¢ok iri
kitali tiitlinler olarak tanimlanan Burley ve
Virginia tiitlinlerinde  uygulanmaktadir
(Labrada ve Fornasari 2001, Hensley ve
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Fowlkes, 2002). Bazi 0zel sektor
kuruluglari yaptiklari agronomik
caligmalarda su havuzu yontemi ile oriental
tiitlin fidesi yetistirmekte ve geleneksel
yonteme gore bazi avantajlart oldugunu
distinmektedirler. Bu yontem geleneksel
yontemden farkli olarak fidelikten fide
sokiim islemini ortadan kaldirmakta,
fideliklerde uygulanan yabanci ot temizligi
gibi  baz1 kiiltiirel islemlere gerek
duyulmamaktadir. Bu yontemle yetistirilen
fideler geleneksel yonteme gore daha ¢abuk
bliylimekte ve bir gilinde tarlaya dikim
yapilacak fide sayis1 da daha yiiksek
diizeyde  olmaktadir  (Caliskan  ve
Kevseroglu, 2005).

Yukarida verilen bu bilgiler 1s18inda
mevcut arastirmamizda tiitiin bitkisinde
geleneksel ve su havuzu yontemi ile
yetistirilen fidelerin fidelik ve bazi tarla
performanslarinin belirlenmesi
amaclanmustir.

MATERYAL ve YONTEM

Calisma 2019 yilinda Manisa ilinde
titlin  Uretici tarlasinda  yiiritilmustiir.
Birlik-124 ¢esidi deneme materyali olarak
kullanilmistir. Birlik-124 tiitiin ¢esidi gegci
bir cesit olup, kurakliga dayanikli, yaprak
ayasmin sekli de dar eliptikdir. Deneme
alani topragi kumlu-tinli biinyede; pH 7.3,
azot ve organik maddece zay1f durumdadir.
Arastirmanin ylritiildiigic yilda sicaklik
ortalamasi 19.1 °C, toplam yagis 936.9 mm
ve oransal nem ise 9%58.3 olarak
kaydedilmistir. Uzun yillar ortalamasi
sicakli degeri 18.4 °C, toplam yagis miktari
685.2 mm ve oransal nem %60.3 diir
(Anonim, 2019).

Tiitlin tohumlar1 geleneksel ve su havuzu
yontemleri ile yetistirilmistir. Her iki
yontemde de tohumlar 26 Mart tarihinde
m?’ye 0.6 gram tohum gelecek sekilde fide
yastiklarina ve su havuzlarina ekim islemi
gerceklestirilmistir. Geleneksel yontemde
fidelik boyutlar1 4,5%10; su havuzu
yonteminde ise  2,71*14,78  m’dir.
Geleneksel yontemle yetistirilen fidelikte
havalandirma, sulama, yabanci ot temizligi
gibi kiltiirel islemler diizenli olarak
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yapilmigtir.  Su  havuzunda yetistirilen
fidelerde ise havuzun pH, sicaklik ve nem
degerlerinin dl¢lim islemleri fide yetistirme

periyodu siiresince diizenli araliklarla
tekrarlanmigtir.
Titin ~ dikimi  yapilacak  tarlaya

sonbaharda derin, ilkbaharda ise yiizlek
stirim yapilmis olup tirmik ve siirgi
cekilerek dikime hazir hale getirilmistir.
Dikim oOncesi dekara 10 kg 15:15:15
kompoze giibresi verilmigtir. Tesadif
bloklar1 deneme desenine gore 3 tekerriirli
olarak yiiriitiilen ¢alismanin dikim normu
45*8 cm ve toplam arastirma alani 2
dekardir. Piskin hale gelen tiitlin fideleri 22
Mayis tarihinde tarlaya makine ile
dikilmistir. Dikim sonrasi bitkilere 3 kez
capa yapilmistir. ilk c¢apa haziran ay1
icerisinde makine ile diger iki capa ise
temmuz ve agustos aylarinda kdk bogazin
dolduracak sekilde elle gerceklestirilmistir.
Temmuz ayinda tarla bir kez sulanmistir.
Bitkilerde ilk ciceklenme su kiiltiirii ile
yetistirilen ~ fidelerde 15  Temmuz;
geleneksel yontemle yetistirilen fideler de
20 Temmuz  tarihinde  goriilmeye
baglanmistir. Bitkilerin tarlada yaprak
hasadi elle yapilmis olup 10 Temmuz, 21
Temmuz, 3 Agustos ve 16 Agustos
tarihlerinde  olmak ilizere 4  elde
tamamlanmustir. Kirim islemi
gerceklestirilen tiitlin yapraklar1 glineste
kurutulmustur.

Arastirmada; fide boyu (cm), fide kok
uzunlugu (cm), bitki boyu (cm), yaprak
sayist (adet/bitki), yaprak boyu (cm),
yaprak eni (cm), verim (kg/da), ekspertiz
kalitesi, (Anonim, 2006), dekardaki bitki
sayist (adet/dekar), olim orant (%) ve
cigeklenme giin sayisi gibi parametreler
incelenmistir. Sonuglarin istatistiki
degerlendirmesi  TotemStat istatistiki
programina gore yapilmistir (Ac¢ikgdz ve
ark., 2004).
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BULGULAR ve TARTISMA

Cizelge 1 incelendiginde, farkli fide
yetistirme ortamlarinin fide boyu ve fide
kok wuzunlugu {izerine istatistiki agidan
onemli etkilerinin oldugu belirlenmistir.
Incelenen her iki 6zellik bakimindan su
havuzu yontemi ile yetistirilen fidelerin
geleneksel yonteme gore daha iyi sonuglar
verdigi tespit edilmistir. Fide boyu ve fide
kok uzunluklar1 geleneksel ve su kiiltiiri
yonteminde sirasiyla; 14.0 cm, 15.4 cm, 4.0
cm, 5.2 cm olarak elde edilmistir.

Fide boyu fidelikte birim alanda (m?)
bulunan fide sayisina ve uygulanan kiiltiirel
islemlere gore farkliliklar gostermektedir
(Pearce ve ark., 2005). Yapilan bazi
caligmalarda fide boyu 6-21 cm arasinda
degisim gosterdigi belirlenmistir (Turi ve
ark., 2004; Ayan ve Caliskan, 2006; Hou-
Long ve ark., 2014; Ekren ve Ilker, 2017;
Ekren ve Yalman, 2019; Ekren ve Giingor,
2020; Kurt, 2020a). Fide boyuna iliskin
buldugumuz sonuglar yukarida belirtilen
arastiricilarin  sonuglarina benzer aralikta
kaydedilmistir.

Su kiiltiirii yontemi Ege Bolgesi tiitlin
yetistiriciliginde baz1 pilot {reticilerde
deneme iiretimi tarzinda yapilmaktadir. Iyi
bir kok yapisi gelistirmis piskin fideler
tarlaya dikildiginde tutma oranlan yiiksek
olur. Dekardaki bitki sayis1 artar buna
paralel olarak oli bitki sayis1 (kuruyan,
clriiyen, tutmayan fide) ise azalmaktadir.
Fidenin kok sisteminin iyi olmasi yetistirme
ortamu ile direkt iligkilidir. Calismamizda su
kiiltiirii ile yetistirilen fidelerin daha iyi bir
kok yapist verdigi belirlenmistir. Oriental
tiitlin lizerine yapilan bazi ¢aligmalarda fide
kok uzunlugu 2.6-4.4 cm arasinda degistigi
tespit edilmistir. Yukarida da belirtildigi
gibi; su kiltiiri yontemi ile yetistirilen
fidelerin daha iyi bir kok yapis1 olusturdugu
gorilmistiir.
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Cizelge 1. Geleneksel ve su havuzu yontemleri ile yetistirilen fidelerin fide boyu ve kok uzunluklar

Uygulama Fide Boyu (cm) Fide Kok Uzunlugu (cm)
Geleneksel 14.0° 4.0°
Su Havuzu 15.42 5.22
Ortalama 14.7 4.6
LSD 0.994* 0.497**
*: 6nemli (6=0.01)  **: 6nemli (6=0.01)
Uygulanan istatistiki analizler verdigi belirlenmistir. Geleneksel yonteme

ciceklenme giin sayisi, dekardaki bitki
sayis1 ve O0liim oran1 bakimindan yetistirilen
fide ortamlarinin etkilerinin  Snemli
oldugunu ortaya koymaktadir (Cizelge 2).
Cizelge 2’nin ¢igeklenme giin sayist ile
ilgili siitunu incelendiginde, geleneksel
yonteme (58 gilin) goére su havuzunda
yetistirilen  fidelerin (53 gilin) tarla
kosullarinda c¢iceklenme gilin  sayilar
azalmaktadir. Aym ¢izelgede tarlada
dekardaki bitki sayilarina bakildiginda yine
su havuzu yonteminin daha fazla bitki

gore tarla kosullarinda 605 adet daha fazla
bitki elde edilmistir. Bu durumun ayni
cizelgenin son siitununda bulunan ve tiitiin
tarim1 agisindan Onemli olan bir diger
parametre ile daha 1iyi goriilmektedir.
Tarlaya dikimi yapilan tiitiin fidelerinin
tutma orant su havuzunda yetistirilenlerin
geleneksele gore daha yiiksek oldugu
kaydedilmistir. Oliim orani su kiiltiiriinde
%1.3 iken geleneksel yontemde %4.3
olarak saptanmistir.

Cizelge 2. Geleneksel ve su havuzu yontemleri ile yetistirilen fidelerin ¢igeklenme giin sayisi,
dekardaki bitki sayis1 ve 6liim orani

Uygulama Ciceklenme Giin Dekardaki Bitki Oliim Oram (%)
Sayisi Sayisi

Geleneksel 58° 19139° 4.3

Su Havuzu 532 197442 1.3

Ortalama 55.5 19442 2.8

LSD 1.434** 135.398** 0.745**

*: 6nemli (6=0.01)  **: 6nemli (6=0.01)
Ciceklenme siiresi olarak tarladaki olgunlagsmalar1 daha ¢abuk olmaktadir.

bitkilerin %50’sinin ¢igeklendikleri donem
olarak adlandirilan “tam ¢i¢eklenme”
donemi ele alinmustir (Sekin, 1987; Yazan,
1989).  Ciceklenme  siiresi tiitlinlin
olgunlugunun saptanabilmesi ac¢isindan
onemli bir parametredir. Peksiislii (1998),
yaptig1 calismasinda Tiirk tiitiin ¢esitlerinin
ciceklenme giin sayisin1 49-74 giin, Uz
(1997), normal dikim zamaninda dikilen
tiitlinlerde 68-74 giin araliginda degistigini
saptamistir. Buldugumuz sonuglar Peksiislii
(1998) ile uyumlu oldugu goriilmektedir. Su
havuzunda yetistirilen fideler geleneksel
yonteme gore daha piskin ve daha iyi bir
kok sistemine sahip olduklar1 igin
ciceklenme giin sayilar1 daha erken yani
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Birim alandan elde edilecek iirlin miktarina
dolayisiyla verime etki eden dekardaki bitki
sayis1 aragtirmamizda ortalama 19.442
adet/dekar olarak tespit edilirken su havuzu
yontemi ile yetistirilen fidelerin geleneksel
yonteme gore daha yiiksek sonucu verdigi
goriilmektedir (Cizelge 2). Su kiiltiiriinde
yetistirilen  fidelerin  kok  yapilarinin
geleneksel yonteme gore daha iyi olmasi
fidelerin tarlada tutma oranint
arttirmaktadir.  Geleneksel yontem ile
yetistirilen fidelerde her fidenin homojen
bir yapida gelismemesi tarlaya dikilen
bitkilerde hem heterojen bir goriiniim
saglamakta hem de fide tutma oraninda fire
miktarin1 arttirabilmektedir. Ege Bolgesi
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tiitlinleri i¢in dekardaki bitki sayis1 19-25
bin arasinda degistigi bazi arastiricilar
tarafindan ifade edilmektedir (Anonim,
2012; Sekin, 1987). Calismamizda bu
ozellige ait buldugumuz degerler Ege
Bolgesi titlinleri i¢in istenilen bitki
araligindadir. Verimli ve kaliteli tiretimde
ilk adim hastaliksiz ve piskin fide elde
etmektir. Saglikli yapida tarlaya dikilen
titlin fidelerinin tutma oram1 artar ve
vegetasyon siiresi boyunca canli kalma

siiresi de devam eder. Arastirmamizda

tarlaya sasirtilan fidelerin tutma orani su
havuzu yontemi ile yetistirilen fidelerde
daha yiiksek diizeyde bulunmustur. Tarlada
fire verme ve canliligini devam ettirememe
durumu  %1.3  olarak  kaydedilmistir
(Cizelge 2). Fide kalitesi, liriin uniformitesi,
iiriin verimi ve kalitesi agisindan ¢ok
onemlidir (Kabranova ve ark., 2014).
Homojen bir ¢ikis saglayan ve iyi bir
gelisme gosteren fidelerin kok yapisi giiglii
oldugu icin tarlaya dikildiklerinde de
fidelerin tutma orani artmaktadr.

Cizelge 3. Geleneksel ve su havuzu yontemleri ile yetistirilen fidelerin baz1 agronomik 6zellikleri ile
verim ve ekspertiz degerleri

Uygulama  Bitki Boyu Yaprak Yaprak Yaprak Verim Ekspertiz
(cm) Sayisi Boyu (cm)  Eni (cm) (kg/da) Kalitesi
(adet/bitki)
Geleneksel 67" 49° 12.0° 5.5° 99.0° 70
Su Havuzu  80° 60? 12.8% 6.1% 122.72 71
Ortalama 73.5 54.5 12.4 5.8 110.9 71
LSD 6.573* 3.795** 0.248** 0.625* 2.869** od
0d: onemli degil *: 6nemli (6=0.01)  **: 6nemli (6=0.01)

Cizelge 3’de farkli fide yetistirme onemli bir parametredir. Su havuzu
ortamlarinin tiitiinlin ekspertiz kalitesi hari¢ yonteminde daha piskin, daha kaliteli
incelenen diger 6zellikler lizerine istatistiki bitkilerin elde edildigi acikca
bakimdan O6nemli etkilerinin oldugunu goriilmektedir. Belirgin bir artig elde

ortaya koymustur. Bitki boyu, yaprak
sayisi, yaprak eni, yaprak boyu ve verim
bakimindan su havuzu yontemi geleneksel
yonteme gore daha iyi sonuglar vermistir.
Bitki boyu geleneksel yontemde 67 cm
olmasina karsin su havuzunda yetistirilen
fidelerin tarla performansinda 80 cm olarak
belirlenmistir. Titiinde bitki boyunun
cesitler  arasinda  biiyiikk  varyasyon
gosterdigi saptanmistir (Peksiisli, 1998).
Bitki boyu ceside, cevresel kosullara,
yetistirme faktorlerine, toprak yapisina gore
farkliliklar gostermekte olup elde edilen
arastirma bulgularinda 40-180 cm arasinda
sonuglar tespit edilmistir (Incekara, 1979;
Otan ve Apti, 1989; Yazan, 1989; Ekren ve
Sekin, 2008; Ekren ve Ilker, 2017; Kurt,
2020b). Buldugumuz sonuglarin bdlge
verileri ile uyum igerisinde oldugu
goriilmektedir.

Yaprak sayist tiittinde birim alandan elde
edilecek iiriin sayisina yani verime etki eden
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edilmis ve 49 yapraktan 60 yapraga dogru
pozitif yonde bir ge¢is olmustur. Verim
miktarinin  artip azalmasini  belirleyen
yaprak sayis1 Ege Bolgesi kdy popiilasyonu
tohumlar1 ile yetistirilen bitkilerde 25-35;
bolge icin gelistirilen tescilli ¢esitlerde ise
35-50 adet arasinda degismektedir (Ekren,
2007). Bitki boyunda oldugu gibi yaprak
sayist da ¢esitli faktorlerin etkisi altinda
degismekte ve pek c¢ok arastiricinin
arastirma  sonuglarindan elde edilen
bulgular neticesinde 40-100 adet/bitki
arasinda varyasyon gostermektedir
(Emiroglu ve ark., 1987; Otan ve Apti,
1989; Gencer, 2001; Ekren ve Sekin, 2008;
Ekren ve ilker, 2017).

Yaprak eni ve boyu yukarida Cizelge
3’de belirtilen diger iki 6zellikte oldugu gibi
yeni teknikle yetistirilen fidelerde daha
yiiksek diizeyde kaydedilmistir. Yaprak
boyunda 12.0 cm’den 12.8 cm’ye; yaprak
eni ise 5.5 cm’den 6.1 cm’ye dogru artig
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goriilmistir  (Cizelge 3). Thracat
bakimindan 6nem arz eden diinya tiitiin
endiistrisinde Izmir ve Ege tiitiinii olarak
bilinen kaliteli tiitiin tiplerinin ekspertiz
degerlendirilmesinde ve fiyat
belirlemesinde yaprak boyutlar1 6nemli bir
kalite kriteridir. Ege Bolgesi tiitiinleri diger
bolge cesitlerine goére yaprak boyutlar
bakimindan kiiciiktlir. Yaprak boyutlar1 da
bitki boyu ve yaprak sayisi gibi ¢eside,
toprak yapisina, kiiltlirel islemler ve iklim
faktorleri gibi  pek c¢ok degiskenin
etkisindedir. Tiim bu degiskenlere ilaveten
yetistirilen fidenin kalitesi de yaprak
boyutlarint etkilemektedir. Su kiiltiiriinde
yetistirilen tiitlin fideleri homojen bir
gelisme gostererek tarlaya sasirtildiklari,
fide boyu ve fide kok uzunlugu bakimindan
da geleneksele gore daha iistiin performans
verdigi icin yaprak eni ve boyu istenilen
degerler igerisinde optimum diizeyde
olmalidir. Arastirmamizda buldugumuz
yaprak boyutlar1 ile ilgili veriler Ege
Bolgesi tiitlinlerinde arastirma yapan bazi
aragtirict  bulgular1 ile uyumlu oldugu
goriilmektedir (Otan ve Apti, 1989; Karpat,
1989; Peksiislii, 1998; Ekren ve Sekin,
2008; Ekren ve Ilker, 2017).

Dekardan elde edilen verim miktarinda
da belirgin bir artig gerceklestigi Cizelge
3’de goriilmektedir. Geleneksel yontemle
yetistirilen ve tarlaya dikilen fidelerin
dekara verimi 99 kg; su havuzu yontemi ile
yetistirilmis ve tarlaya sasirtilmig bitkilerin

dekar verimi ise 122.7 kg degerine
ulagsmistir.  Oriental tiitlinde  kaliteyi
diisirmeden verimi yiikseltmek arzu

edilmektedir. Bu da ilk etapta saglikli,
kaliteli ve piskin fide yetistirmek ve elde
etmekle miimkiin olmaktadir. Verim ile
ilgili olarak fide boyunun da etkili oldugu,
en iyi verim ve kalitenin 10-12 cm boyunda
fide dikimi ile gerceklestigini
belirtmektedirler (Siddiqui et. al., 2004).
Ege Bolgesi tiitiinlerinde kuru yaprak tiitiin
verimi biiylik varyasyon gdstermekte olup

80-250 kg/da arasinda degistigi cesitli

arastiricilar  tarafindan  belirtilmektedir
(Otan ve Apti, 1989; Er, 1994; Uz, 1997,
Ekren ve Sekin, 2008). Arastirma
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bulgularimizin bolge verim degerleri ile
uyumlu oldugu goriilmektedir.

Ekspertiz kalitesi ya da randiman olarak
tanimladigimiz tiitliniin visual kalitesi her
iki fide yetistirme ortaminda da degismemis
olup benzer sonuglar verdigi Cizelge 4’de
ifade  edilmektedir.  Fide yetistirme
ortaminin ¢alismamizda hem istatistiki hem
de rakamsal agidan bir fark yaratmadigi
belirlenmistir. Daha O©ncede deginildigi
gibi; herhangi bir iriiniin verim, verim
komponentleri ve kalitesi tizerine kullanilan
cesit, iklim, toprak, yetistirme teknikleri ve
uygulanan kiiltiirel islemler etkilidir. Her iki
yontemle yetistirilen tiitlinlerin ekspertiz
kalitesi 70 randiman olarak tespit edilmistir.
Tespit edilen randiman degeri tiitiinlerin
kalitesinin iyi oldugunu gostermektedir.

SONUC

Arastirmamiz  tiitlin  yetistiricili§inde
yilksek verim ve kaliteye ulagsmanin
uygulanan fide yetistirme yontemi ile
miimkiin oldugunu ortaya koymaktadir.
Tiitlin bitkisinde su havuzu yontemi ile
yetistirilen fidelerin tarla performanslariin
belirlenmesine yonelik yaptigimiz c¢alisma
sonucu elde ettigimiz bulgular 1s18inda, su
havuzu yontemi ile yetistirilen fidelerin
incelenen verim ve bazi verim unsurlari
bakimindan fark yarattifi saptanmustir.
Denemede ekspertiz kalitesi agisindan ise
herhangi bir fark saptanmadigi da tespit
edilmistir. Bu baglamda, verim agisindan
daha {istiin performans saglayan su havuzu
yonteminde {reticilerin dekardan elde
edecekleri {irlin miktar1 daha fazla olacag:
ve dolayisiyla iireticinin elde edecegi
kazan¢ miktarinin da daha yiiksek olacagi
gorilmektedir. Ancak ¢alismanin tek yillik
tarla denemesi oldugu ve her iki yontem i¢in
yetistirilen fideler bakimindan dekara tiitiin
maliyetlerinin belirtilmedigi gbéz Onilinde
bulundurularak kesin sonu¢ elde etmek
adima en az iki yil tarla kosullarinda
denenmesi ve iiretim maliyeti hesaplarinin
da belirtilmesi onerilmektedir.
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Bee Plants of Catak Valley and Determination of Nectar, Polen
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Abstract

In this study is aimed to determine the important plant taxa in terms
of beekeeping in Catak Valley (Van). The study was carried out as
a result of the scientific excursions carried out for many years in
the research zone. In addition to ecologically important plants,
some agricultural and horticultural plants are spread in the study
area. For this reason, the area is preferred by beekeepers. As a result
of this study, 733 natural and 7 cultures, a total of 740 taxa was
determined to be important for beekeeping. 64 taxa of these plants
were determined as endemic. Nectar, pollen and secretion groups
of bee plants grown in the research area were determined and
presented. The importance of beekeeping in the region is
emphasized.
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INTRODUCTION

The Regnum of plants has about 500000
members worldwide. About 1000 of them
are Gymnospermae members and about
300,000 of them are Angiospermae (Ansin,
1993). It is assumed that approximately
2000 plant Taxa are added to flowering
plants every year in the World (Stace,
1980). About 3000 plant species are used
for nutrition purposes only. About 300 of
these plant species are grown widely. 12 of
these growing plant species supply 90
percent of the World food stock (Mc.
Groger, 1976). The number of ecological
plants grown in Turkey since 1999 is 92
(Giirel et al., 2001). Although the European
continent is twelve times larger than
Turkey, it have only 2750 taxa as endemic,
total of 12.000 plant species (Tutin et al.,
1964-1980). According to recent data, there
are about 9500 species of plants in Turkey
(Giiner et al., 2000; Ozhatay and Kiiltiir,
2002). 3500 taxa of them are endemic
(Ekim, 1997). 1181 species of these taxa are
of great importance for the Eastern Anatolia
Region (Akman, 1993). We also know that
every year in Turkey to 40 plant taxa of
flora included (Ozhatay et al., 2000).
Considering this data, the richness of the
Turkish flora is clearly understood.

Van Lake Basin is located in Eastern
Anatolia region of Turkey. This region is
the richest region in terms of species and
endemic taxon diversity. Van, Hakkari,
Agr1 and Bitlis of the Eastern Region, which
have a particularly important place in flora,
have more endemism rates (Ekim, 1990).
The research area of study is between 940-
3634 m. The region is under the influence
of continental and Mediterranean climate
(Emberger, 1955). Relative humidity in the
region is high in the winter season and
average in the summer is as low as 40%
(Ering, 1965). Low humidity in summer has
an increasing effect on honey Nectar
(Beyazoglu, 1986). Cultivated areas are
limited and livestock are popular.

The biggest problem facing the rapidly
growing world population will be the need
for food depending on nutrition. Thus,
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research on Dbotanical and animal
productivity in farming has been a Nessity.
Thus, it requires the evaluation of the
floristic structure in terms of farming and
the determination of the appropriate method
depending on the biological wealth. It forms
part of it in beekeeping.

The history of bees and honey in the
world goes back to 7000 B.C in Spain. As
can be understood from the inscriptions,
apiculture in Anatolia started at 3000 B.C.
(Kumova and Korkmaz, 2001). Turkey is
increasing the honey production since the
1950s. However, the current rate of forest
and pasture in Turkey has dropped to 20%.
Turkey is beekeeping located in ranked
third (Tutkun, 2000). There are 80513551
bee colonies for 2000-2012 period in
Turkey. Turkey, after China ranks 2nd in
terms of bee colonies, it is followed 15.85
kg of honey is obtained from a colony in
Turkey. In Argentina, 49.1 kg of honey
from a colony and 25.5 kg of honey in the
USA are obtained (Anonymous, 2017).

Although Turkey is much above the
world in terms of the amount of honey
production, the amount of honey obtained
from each colony is very low. This indicates
that resources are not being used correctly
and that insufficient efficiency is achieved
in Turkey. Phytochemicals are natural plant
products that are used directly or indirectly
in many sectors. These secondary products
are abundant in honey and its trade is known
to increase day by day (Coskun and Inci,
2020; Senkal, 2020).

The lives of living beings on Earth show
ecological dependence on each other. Some
plants need foreign pollinators during
pollination (Ozbek, 1979). The Honeybee
(Apis mellifera L.) mainly serves as a
pollination for plants requiring foreign
pollen. Honeybees is the best insect for
pollination (Tutkun, 2000). The mutual
relationship between honeybee and honey
plants is great importance for both bees and
plants. For honey plants, the importance of
bees can be collected under some headings.
These provide pollination (Blazyte-
Cereskiene et al., 2010; Reyes-Carrillo et
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al., 2007); increase in seed production
(Sushil et al., 2013), as well as increase in
seed quality (Yucel and Duman, 2005);
exracting nitrogen by plants via indirect
ways (Mishra et al., 2013) and distrubution
of some bio-control agents. It has been
proved by a study carried out in USA that
the value of product provided by honeybee
through pollination is 15-20 times higher
than those provided through beewax and
honey (Giirel et al., 2001; Tutkun, 2000).
On the other hand, the benefit that plants
make for bees is that bees use items in plants
such as pollen, Nectar and honeydew as
food source. Stuctures of some plants such
as trunk and branch provide shelter for bees.
And also Nectar of some plants are used for
bees to be protected against parasites, Neem
oil (Qayyoum et al., 2013) and thymol
Powder (Ahmad et al., 2013). So there is a
close contion between area vegetation and
honeybees. Honeybees should be assesed
together with cultivated plants in farming
plannings.

Honey bees are in constant search for
feeding and honey. Bees collect from some
plants pollen, from some plants Nectar,
from some plants secretion and from some
plants Nectar and pollen. Pollen only found
in flowers, in certain parts of some flowers,
some plants have Nectar on the stem,
branches, leaves and leaf stalks. The
secretion is found only in organs such as
body, branch, leaf, leaf stem and fruit. The
environment has a great importance in the
quality of honey. The quality of the
surrounding Nectar has a great impact on
honey. Bees go to the bodies such as woody
and herbaceous plants to collect honey
composition to make honey. Nectar and
secretory groups cannot be determined by
palynological studies in honey (Tutkun,
2000; James, 1998). Therefore, plants in
Nectar and secretory groups need to be
identified.

Turkey has a continental characteristic
with three important flora regions
(Terzioglu, 1994). The rich flora of Turkey
has an important position in terms of its
appropriate ecology, ideal habitats, genetic
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variation in the bee population and colony
presence (Tutkun, 2000).

It is known that bees use approximately
20000 plant species in the world from a total
of 250000 plant varieties. (James, 1998).
The number of species determined as bee
plants in the world is approximately 260 and
all of them are naturally grown in Turkey.
Each region hosts different indigenous
plants for beekeeping (Kumova and
Korkmaz, 2001). There are approximately
200 bee plants in each region in Turkey, the
density and distribution varies by region
and very valuable honey is obtained from
these regions (Tutkun, 2000).

This study aims to provide benefits in
many areas such as pharmacy, palinology,
beekeeping, agriculture and landscaping by
determining the wealth and diversity of
plants in the area.

MATERIAL and METHODS

This study is based on some excursions
carried out from time to time between years
0f 2011-2012 in Catak Valley, Van (Fig. 1).
Excursions were carried out during March-
November which is vegetation period in the
valley. The density and abundancy of bees
and bee plants in the area have been
observed during the study. Pant materials
have been gathered from area during study.
The diagnosis of the materials have been
done after proper drying methods (Gtiner et
al., 2000; Davis, 1965-1985; Baytop, 1994).
Bee plants detected in the basin were
controlled during many floristic studies
carried out before as well (Oztiirk and
Behget, 1999; Ilarslan, 2000). And also
grouping of detected plants whose pollen,
Nectar, Nectar-pollen and honeydew were
previously  analysised by  several
researchers have been done according to
plant categories (James, 1998; Ekim, 1987;
Anonymus, 2004).

Arrangements of taxa have been given
alphabetically sn the presentation of
findings. As taxon number is very high, taxa
after genus have been given alphabetically.
Endemics have clearly been presented. In
this study, plant families in order, its name
in Latin, “Cultivated” if it is cultivated,
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“Endemic” if it is endemic, its name in
Turkish and class of Nectar-pollen-
honeydew have been presented (Table 1).
ABBREVATION

RESULTS

General vegetation
Floristic structure in Botan valley in

Catak (Van) has

xeromorphic steppe

CV. :Cultivated Pant vegetation. You can see bush formations in
END. :Endemic some places and rarely tree formations in
N Nectar some places. You can rarely come across
P :Pollen forest climax. Even if you come across, they
S :Secretion have been converted into bush formations
by the influence of biotic factors. Dominant
vegetation type in study area is generally
herbaceous formations characterized by
steppe.
Figurel. Map of Catak Valley
Table 1. Bee plants of Catak Valley and determination of nectar, polen and secretion groups
(Van/Turkey)
Bee Plants Local name Resource
PTERIDOPHYTA
1 EQUISETACEAE
1 Equisetum ramosissimum Desf. Atkuyrugu p
2 E. arvense L. Atkuyrugu P
SPERMATOPHYTA
GYMNOSPERMAE
2 CUPRESSACEAE
3 Juniperus oxycedrus L. Ardig S
4 J. excelsa M. Bieb. subsp. excelsa Ardig S
3 EPHEDRACEAE
5 Ephedra major Host Efedra P
ANGIOSPERMAE
DICOTYLEDONEAE
4 ACANTHACEAE
6 Acanthus dioscoridis L. var. dioscoridis Ayipengesi N-P
5 ACERACEAE
7 Acer monspessulanum L. subsp. cinerascens (Boiss.) Akgaagag P-S
Yalt.
8 A. monspessulanum L. subsp. ibericum (M.Bieb. ex Akgaagag P-S
Willd.) Yalt.
6 ANACARDIACEAE
9 Pistacia eurycarpa Yalt. Bittim N-P
10 Rhus coriaria L. Sumak N-P
7 APIACEAE
11 Anthriscus nemorosa (M. Bieb.) Spreng. Mendo N-P
12 Astrodaucus orientalis (L.) Drude P
13 Bunium microcarpum (Boiss.) Freyn - Bornm. Yer cevizi N-P
14 Chaerophyllum bulbosum L. Mendo N-P
15 C. crinitum Boiss. Mendo N-P
16 C. macropodum Boiss. Mendo N-P
17 Daucus carota L. CV. Havug N-P
18 Eryngium billardieri Delarbre Hiyarok N-P
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19 E. bornmuelleri Nabelek END. Colemerik Dikeni N-P
20 E. campestre L. var. campestre Kirsenet N
21 E. pyramidale Boiss. - Hausskn. Sivri Boga Dikeni N-P
22 E. wanaturi Woron. Cayir Boga Dikeni N-P
23 Ferula orientalis L. Caksir P
24 Ferulago angulata (Schitr.) Boiss. Caksr P
25 F. bernardii L. Caksir P
26 F. stellata Boiss. Caksir P
27 Grammosciadium cornutum (Nébelek) C. C. Towns. P
28 G. daucoides DC. P
29 Heracleum crenatifolium Boiss. END. Tavsanotu P
30 Hippomarathrum microcarpum (M. Bieb.) Fedtsch Caksir P
31 Malabaila lasiocarpa Boiss. Dudakpatlatan P
32 Opopanaxw hispidus (Friv.) Gris Kaymakotu p
33 Pimpinella kotschyana Boiss. Yabani anason N-P
34 P. peregrina L. Yabani anason N-P
35 P. tragium subsp. Yabani anason N-P
lithophila (Schischk.) Tutin
36 Prangos ferulacea (L.) Lindl. Heliz P
37 P. pabularia Lindl. Heliz P
38 P. peucedanifolia Fenzl Heliz P
39 P. uloptera DC. Heliz P
40 Scandix iberica M. Bieb. Kiskis N-P
41 S. pecten-veneris L. Kiskis N-P
42 S. stellata Banks - Sol. Kiskis N-P
43 Sium sisarum L. var. lancifolium (M. Bieb.) Theli. Su kazayag N-P
44 Smyrnium cordifolium Boiss. Yabani Kereviz N-P
45 Torilis leptophylla (L.) Rchb.f. Kokarot P
46 Turgenia latifolia (L.) Hoffm. Pitrak p
47 Zosima absinthifolia (Vent.) Link Peynirotu P
8 APOCYNACEAE
48 Trachomitum Woodson venetim (L.) Woodson subsp. Kumotu N-P
sarmatiense (Woodson) Avetisian
9 ASTERACEAE
49 Achillea arabica Kotschy Civanpergemi N-P
50 A. cappadocica Hausskn. - Bornm. END. Civanpergemi N-P
51 A. millefolium L. Civanpergemi N-P
52 A. nobilis L. subsp. neilreichii (A. Kern.) Formanek Civanpergemi N-P
53 A. schischkinii Sosn. END. Civanpergemi N-P
54 A. tenuifolia Lam. Civanpergemi N-P
55 A. vermicularis Trin. Civanpergemi N-P
56 Acroptilon repens (L.) DC. Kekre N-P
57 Anthemis altissima L. Yabani papatya N-P
58 A. austriaca Jacq. Papatya N-P
59 A. cretica L. Yabani papatya N-P
60 A. cretica L. subsp. albida (Boiss.) Grierson Yabani papatya N-P
61 A. cretica L. subsp. anatolica (Boiss.) Grierson Yabani papatya N-P
62 Arctium tomentosum Mili. var. glabrum (Korn.) Arenes Koyunotu N-P
63 Artemisia incana (L.) Druce Yavsanotu N-P
64 Carduus hamulosus subsp. hystrix (C.A.Mey.) Kazmi Devedikeni N-P
65 C. pycnocephalus subsp. albidus (M.Bieb.) Kazmi Devedikeni N-P
66 Carlina oligocephala Boiss. - Kotschy Giimiisdiken N-P
67 Centaurea carduiformis DC. subsp. carduiformis var. Kavgalaz N-P
carduiformis
68 Centaurea iberica Trev. ex Spreng. Deligdzdikeni N-P
69 C. karduchorum Boiss. END. Peygamber gicegi N-P
70 C.nemecii Nabelek Deli Kavgalaz N-P
71 C. persica Boiss. Acem Kavgalazi N-P
72 C. polypodiifolia Boiss. Akbehmen N-P
73 C. szovitsiana Boiss. Akbehmen N-P
74 C. pseudoscabiosa Boiss. - Buhse Yaman Kavgalaz N-P
75 C. pseudoscabiosa Buhse subsp. araratica (Azn.) Yaman Kavgalaz N-P
Wagenitz
76 C. pterocaula Trautv. Corusbozan N-P
77 C. saligna (C. Koch) Wagenitz END. Hol N-P
78 C. solstitialis L. Cakirdikeni N-P
79 C. spectabilis (Fisch. - C. A. Mey.) Sch. Bip. var. Turanbasi N-P
araneosa (Boiss.)Wagenitz
80 C. spectabilis (Fisch. - C.A.Mey.) Sch. Bip. Turanbast N-P
81 C. triumfettii All. Peygamber ¢igegi N-P
82 C. urvillei DC. Alakétiiriim N-P
83 C. urvillei DC. subsp. nimrodis (Boiss. - Hausskn.) Kogkétiiriim N-P
Wagenitz
84 C. virgata Lam. Acisiipiirge N-P
85 Chardinia orientalis (L.) Kuntze Dikenotu p
86 Chondrilla juncea L. Sakizotu N-P
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Cichorium intybus L.

Cirsium arvense (L.) Scop.

C. congesteum Fisch. - C.A.Mey. ex DC.

Cirsium echinus (M. Bieb.) Hand.-Maz.

C. elodes M.Bieb.

C. karduchorum Petr.

C. vulgare (Savi) Ten.

Cousinia bicolor Freyn - Sint. END.

C. vanensis Hub.-Mor. END.

Chnicus benedictus L. var. kotschyi Boiss.

Crepis alpina L.

C. bupleurifolia (Boiss.) Freyn - Sint. END.

C. foetida L. subsp. rhoeadifolia (M. Bieb.) Celak.
C. commutata (Spreng.) Greuter.

C. hakkarica Lamond END.

C. sancta (L.) Babc.

Crupina vulgaris Cass.

Echinops orientalis Trautv.

E. pungens Trautv.

E. pungens Trautv. var. adenoclados Hedge END.
Erigeron acer L. subsp. pycnotrichus (Vierh.) Grierson
Filago pyramidata L.

Gundelia tournefortii L. var. tournefortii
Helichrysum armeniacum DC. subsp. armeniacum
H. pallasii (Spreng.) Ledeb.

H. plicatum DC

H. plicatum DC. subsp. polyphyllum (Ledeb.) P. H.
Davis - Kupicha

Hieracium umbellatum L.

Inula britannica L.

. helenium L. subsp. vanensis Grierson

. montbretiana DC.

. oculus-christi L.

. peacockiana (Aitch. - Hemsl.) Korovin

. salicina L.

. thapsoides (M. Bieb. ex Willd.) Spreng. subsp.
australis Grierson

1. viscidula Boiss. - Kotschy

Jurinea cataonica Boiss. - Hausskn. END.
Koelpinia linearis Pall.

Lactuca saligna L.

L. sativa L. CV.

L. serriola L.

Lapsana communis L. subsp. intermedia (M. Bieb.)
Hayek

Leontodon asperrimus (Willd.) J. Ball

L. crispus Vill. subsp. asper (Waldst. - Kit.) Rohl. var.
asper

Logfia arvensis (L.) Holub

Onopordum acanthium L.

O. armenum Grossh.

O. candidum Nabelek

Picnomon acarna (L.) Cass.

Picris strigosa M. Bieb.

Pilosella piloselloides subsp. magyarica (Peter) S.Bréut.
- Greuter

P. x fallax (Willd.) Arv.-Touv.

P. verruculata (Link) Sojak

Pulicaria dysenterica (L.) Bernh.

Reichardia glauca Matthews

Rhagadiolus angulosus (Jaub. - Spach) Kupicha
Scorzonera cana (C.A.Mey.) Hoffm. var. jacquiniana (
W. Koch ) D. F. Chamb.

. incisa DC.

. latifolia (Fisch. - C.A.Mey.) DC. var. latifolia

. mollis M. Bieb.

. mollis M. Bieb. subsp. szowitii (DC.) D. F. Chamb.
. rigida Aucher

Scorzonera semicana DC. END.

S. suberosa C. Koch subsp. suberosa

S. veratrifolia Fenzl

SeNio cilicius Boiss. END.

S. eriospermus DC. var. eriospermus

S. mollis Willd.

S. paucilobus DC.

S. vernalis Waldst. - Kit.

nVDu;mwv;mym
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Kokar hindiba
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Fare kulag1
Andizotu
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Andizotu
Andizotu
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Andizotu

Andizotu
Deve dikeni
Sartyaban
Yabani marul
Marul
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Kiilotu
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157 Serratula cerinthifolia (Sm.) Boiss. Dikenotu N-P
158 S. coriacea Fisch. - C.A.Mey.ex DC. Dikenotu N-P
159 S. radiata (Waldst. - Kit.) M. Bieb. subsp. Dikenotu N-P
biebersteiniana Iljin ex Grossh.
160 Tanacetum argyrophyllim (C. Koch) Tzvel. var. Pireotu N-P
subvirescens (DC.) Grierson
161 T. chiliophyllum (Fisch. - C. A. Mey.) Seli. Bip. var. Pireotu N-P
chiliophyllum
162 T. kotschyi (Boiss.) Grierson Pireotu N-P
163 T. nitens (Boiss. - Noe) Grierson END. Pireotu N-P
164 T. polycephalum subsp. argyrophyllum (K.Koch) Pireotu N-P
Podlech
165 T. zahlbruckneri (Néabelek) Grierson END. Pireotu N-P
166 Tragopogon aureus Boiss. END. Yemlik N-P
167 T. buphthalmoides (DC.) Boiss. var. buphthalmoides Yemlik N-P
168 T. buphthalmoides (DC.) Boiss. var. latifolius Boiss. Yemlik N-P
169 T. pratensis L. Yemlik N-P
170 T. pterocarpus DC. Yemlik N-P
171 Taraxacum buttieri van Soest Karahindiba N-P
172 T. fedtschenkoi Hand.-Mazz. Karahindiba N-P
173 T. kurdiciforme G. Hagl. Karahindiba N-P
174 T. montanum (C.A.Mey.) DC. Karahindiba N-P
175 Tripleurospermum callosum (Boiss. - Heldr.) E. Hossain ~ Yabani papatya N-P
END.
176 T. disciforme (C.A.Mey.) Sch. Bip. Yabani papatya N-P
177 T. microcephalum (Boiss.) Bornm Yabani papatya N-P
178 Tripleurospermum oreades (Boiss.) Rech.f. var. oreades ~ Yabani papatya N-P
179 T. transcaucasicum (Manden.) Pobed. Yabani papatya N-P
180 Tussilago farfara L. Oksiiriikotu N-P
181 Xeranthemum annuum L. Dikenli karanfil P
10 BORAGINACEAE
182 Alkanna froedinii Rech. END. Havacivaotu N-P
183 A. orientalis (L.) Boiss. var. orientalis
184 Anchusa arvensis (L.) M. Bieb. subsp. orinetalis Nordh. ~ Mavi Sigirdili N-P
185 A. azurea Mili. var. azurea Mavi Sigirdili N-P
186 A. azurea Mill. var. macrocarpa (Boiss. - Hohen.) D. F. Mavi Sigirdili N-P
Chamb.
187 A. strigosa Labill. Mavi Sigirdili N-P
188 Asperugo procumbens L. Yatikot N-P
189 Buglossoides arvensis (L.) Johnston Sedefotu N-P
190 Cerinthe glabra Mill. Mumotu N-P
191 C. minor L. subsp. auriculata (Ten.) Domac Mumotu N-P
192 Echium italicum L. Engerekotu N-P
193 Heliotropium europaeum L. Bozot N-P-S
194 Heterocaryum szovitsianum (Fisch. - C.A.Mey.) A. DC.  Oriimcekotu N-P
195 Myosotis alpestris F. W. Schmidt Unutmabeni N-P
196 M. lithospermifolia (Willd.) Hornem. Unutmabeni N-P
197 M. propinqua Fisch. - C.A.Mey. ex DC. Unutmabeni N-P
198 M. refracta Boiss. Unutmabeni N-P
199 M. stricta Link ex Roem. - Schult. Unutmabeni N-P
200 M. sylvatica Ehrh. ex Hoffm. subsp. rivularis Vestergren ~ Unutmabeni N-P
201 Nonea anchusoides Boiss. - Buhse Kor gigek N-P
202 N. macrantha (H. Riedl) A. Baytop Kor gigek N-P
203 N. melanocarpa Boiss. Kor ¢igek N-P
204 N. pulla (L.) DC. subsp. scabrisquamata A. Baytop Kor gigek N-P
205 Onosma bracteosum Hausskn. - Bornm. END. Havacivaotu N-P
206 O. lanceolatum Boiss. - Hausskn. Havacivaotu N-P
207 O. raschyeanum Boiss. Havacivaotu N-P
208 O. tauricum Pallas ex Willd. subsp. tauricum Havacivaotu N-P
209 Paracaryum cristatum (Schreb.) Boiss. subsp. Mavi salkimotu N-P
carduchorum R. R. Mili
210 P. cristatum (Schreb.) Boiss. subsp. cristatum END. Mavi salkimotu N-P
211 Rindera albida (Wettst.) Kusn. Yiinliiot N-P
212 R. lanata (Lam.) Bunge var. canescens (A. DC.) Kusn. Yiinliiot N-P
213 R. lanata (Lam.) Bunge var. lanata Yiinliiot N-P
214 Rochelia cardiosepala Bunge Oriimcekotu N-P
215 R. disperma (L. f.) C. Koch var. disperma Oriimcekotu N-P
216 R. disperma (L. f.) C. Koch var. microcalycina (Bornm.)  Oriimcekotu N-P
J. R. Edin. END.
217 Solenanthus circinnatus Ledeb. Tach ¢igek N-P
218 S. stamineus (Desf.) Wettst. Tagli gigek N-P
11 BRASSICACEAE
219 Aethionema arabicum (L.) Andrz. ex DC. Tas Teresi P
220 A. carneum (Banks - Sol.) B. Fedtsch. Tas Teresi P
221 A. fimbriatum Boiss. Tas Teresi P
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222 A. froedinii Rech. Tas Teresi P
223 A. grandiftorum Boiss. - Hohen. Tas Teresi p
224 A. heterocarpum J. Gay Tas Teresi P
225 A. membranaceum DC. Tas Teresi P
226 A. speciosum Boiss. - Huet subsp. speciosum Tas Teresi P
227 A. trinervium (DC.) Boiss. Tas Teresi P
228 Alyssum desertorum Stapf var. desertorum Kuduzotu P
229 A. filiforme Nyar. END. Kuduzotu P
230 A. minus (L.) Rothm. var. minus Kuduzotu P
231 A. murale Waldst. - Kit. var. murale Kuduzotu P
232 A. pateri Nyar. subsp. pateri END. Kuduzotu P
233 A. pateri Nyar. subsp. prostratum (Nyar.) Dudley END. Kuduzotu P
234 A. stapfii Vierh. Kuduzotu P
235 A. strigosum Banks - Sol. subsp. strigosum Kuduzotu P
236 A. szowitsianum Fisch. - C. A. Mey. Kuduzotu P
237 Boreava orientalis Jaub. - Spach Sariot N-P
238 Capsella bursa-pastoris (L.) Medik. Coban Cantast P
239 Cardamine bulbifera (L.) Crantz Yaban Hardalh N-P
240 C. uliginosa M. Bieb. Yaban Hardali N-P
241 Cardaria draba (L.) Desv. subsp. chalepensis (L.) O. E.  Coban Cantast P
Schulz
242 C. draba (L.) Desv. subsp. draba Coban Cantas1 P
243 Conringia orientalis (L.) Andrz. P
244 C. perfoliata (C. A. Mey.) Busch . P
245 C. persica Boiss. P
246 C. planisiliqua Fisch. - C. A. Mey. P
247 Crambe orientalis L. var. orientalis Hoskokuluot N-P
248 Erysimum goniocaulon Boiss. Yaban Sebboy P
249 E. sintenisianum Bornm. Syn: E. alpestre Kotschy ex Yaban Sebboy P
Boiss. END.
250 E. smyrnaeum Boiss. - Balansa Yaban Sebboy p
251 Isatis aucheri Boiss. END. Civitotu P
252 I. cappadocica Desv. subsp. macrocarpa (Jaub. - Spach)  Civitotu P
P. H. Davis
253 1. cappadocica Desv. subsp. subradiata (Rupr.) P. H. Civitotu P
Davis var. subradiata
254 1. cochlearis Boiss. Civitotu P
255 I. steveniana (Trautv.) P. H. Davis Syn: |. cappadocica Civitotu P
Desv. subsp. steveniana (Trautv.) P. H. Davis
256 Lepidium latifolium L. Yaban Teresi P
257 L. perfoliatum L. Yaban Teresi p
258 L. sativum L. subsp. sativum Yaban Teresi P
259 Malcolmia africana (L.) R. Braga Malkomya P
260 Raphanus raphanistrum L. Yabani Turp N-P
261 Sinapis arvensis L. Yabani Hardal Otu N-P
262 Sisymbrium altissimum L. Biilbiilotu P
263 S. loeselii L. Biilbiilotu P
264 S. orientale L. Biilbiilotu P
265 Thlaspi arvense L. Coban Cantas1 P
266 T. kotschyanum Boiss. - Hohen. Coban Gantast P
267 T. perfoliatum L. Coban Gantast P
12 CAMPANULACEAE
268 Asyneuma pulchellum (Fisch. - C. A. Mey.) Bornm. Gokeigek N-P
269 A. rigidium (Willd.) Grossh. subsp. rigidium Gokgigek N-P
270 A. virgatum (Labill.) Bornm. subsp. virgatum Gokeigek N-P
271 Campanula conferta A. DC. Sakli Cangigegi N-P
272 C. coriacea P. H. Davis END. Cevaz Cangigegi N-P
273 C. glomerata L. subsp. hispida (Witasek) Hayek Yumak Can N-P
274 C. involucrata Aucher ex A. DC. Sarim Gani N-P
275 C. rapunculoides L. subsp. cordifolia (C. Koch) Elmacik N-P
Damboldt
276 C. reuterana Boiss. - Balansa Sel Cangigegi N-P
277 C. sclerotricha Boiss. Dere Cingirag N-P
278 C. stevenii M. Bieb. subsp. beauverdiana (Fomin) Rech.  Benli Can N-P
- Schiman -Czeika.
279 C. stricta L. var. stricta Giir Cangicegi N-P
13 CAPPARACEAE
280 Cleome iberica DC. N-P
14 CAPRIFOLIACEAE
281 Lonicera caucasica Pallas subsp. caucasica Hammeli N-P
282 L. nummulariifolia Jaub - Spach subsp. nummulariifolia  Hanimeli N-P
15 CARYOPHYLLACEAE
283 Arenaria cucubaloides Sm. Siipiirgeotu 3
284 A. gypsophiloides LMant. var. gypsophiloides Stipiirgeotu P
285 Cerastium dichotomum L. subsp. dichotomum Boynuzotu P
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286 C. kotschyi Boiss. Boynuzotu P
287 C. perfoliatum L. Boynuzotu p
288 Dianthus floribundus Boiss. Karanfil N-P
289 D. hymenolepis Boiss. Karanfil N-P
290 D. libanotis Labill. Karanfil N-P
291 D. orientalis Adams Karanfil N-P
292 D. recognitus Schischk. END. Karanfil N-P
293 D. strictus Banks - Sol. var. gracilior (Boiss.) Reeve Karanfil N-P
294 D. tabrisianus Bien. ex Boiss. Karanfil N-P
295 Gypsophila bitlisensis W. F. Barker END. Cdven P
296 G. pallida Stapf Coven P
297 G. pilosa Hudson Céven P
298 G. ruscifolia Boiss. Céven P
299 Holosteum umbellatum L. var. umbellatum Semsiyeotu N-P
300 Minuartia hamata (Hausskn.) Mattf. Kayaotu P
301 Minuartia juniiperina (L.) Maire - Petitm. Kayaotu P
302 M.lineata Bornm. Kayaotu p
303 Petrorhagia cretica (L.) Ball - Heywood Narin gigek P
304 Silene aegyptiaca (L.) L. subsp. ruderalis Coode - Givisganotu P
Cullen
305 S. alba (Mili.) Krause subsp. divaricata (Reichb.) Givisganotu P
Walters
306 S. ampullaria Boiss. Givisganotu p
307 S. arguta Fenzl Givisganotu P
308 S. capltellata Boiss. END. Givigganotu p
309 S. cappadocica Boiss. - Heldr. Givisganotu p
310 S. compacta Fisch. Givisganotu P
311 S. conica L. Givigganotu P
312 S. conoidea L. Givisganotu p
313 S. dichotoma Ehrh. subsp. sibthorpiana (Reichb.) Rech. Givisganotu P
314 S. laxa Boiss. - Kotschy Givisganotu P
315 S. marschallii C. A. Mey. Givisganotu p
316 S. noctiflora L. Givigganotu P
317 S. odontopetala Fenzl Givisganotu P
318 S. rhynchocarpa Boiss. Givisganotu p
319 S. sclerophylla Chowdh. END. Givisganotu P
320 S. spergulifolia (Desf.) M. Bieb. Givisganotu P
321 S. subconica Friv. Givisganotu p
322 S. vulgaris (Moench) Garcke var. commutata (Guss.) Givisganotu P
Coode - Cullen
323 S. vulgaris (Moench) Garcke var. vulgaris Givisganotu p
324 Stellaria kotscliyana Fenzl Kusotu P
325 S. media (L.) Vill. subsp. pallida (Dumort.) Asch. - Kusotu P
Graebn.
326 Velezia rigida L. Nazli gigek P
16 CISTACEAE
327 Helianthemum ledifolium (L.) Mili. var. ledifolium Giines Giilii N-P
328 H. ledifolium (L.) Mili. var. microcarpum Willk. Giines Giilii N-P
17 CONVOLVULACEA
329 Convolvulus arvensis L. Sarmasik N-P
330 C. betonicifolia Mili. subsp. peduncularis (Boiss.) Parris ~ Sarmagik N-P
331 C. culvertii Boiss. Sarmasik N-P
18 CORNACEAE
332 Cornus sanguinea L. subsp. australis (C. A. Mey.) Jav. Yabani kizilcik N-P
19 CRASSULACEAE
333 Prometheum sempervivoides (Fisch. ex M.Bieb.) Dam Korugu N-P
H.Ohba Syn: Sedium sempervivoides M. Bieb.
334 Rosularia sempervivum (M. Bieb.) A. Berger subsp. Dam Korugu N-P

kurdica Eggli Syn: R. radiciflora Boriss. subsp. kurdica
(Bornm.) Chamb. - Muirhead

335 R. sempervivum (M. Bieb.) subsp. persica (Boiss.)Eggli ~ Dam Korugu N-P
Syn: R. radiciflora Boriss. subsp. radiciflora

336 Sedum album L. Dam Korugu N-P
20 CUSCUTACEAE

337 Cuscuta kurdica Engelmann Kuskut Sec
338 C. monogyna Vahi subsp. monogyna Kuskut Sec
21 DIPSACACEAE

339 Cephalaria hirsuta Stapf. Pelemir N-P
340 C. microcephala Boiss. Pelemir N-P
341 C. procera Fisch. - Lall Pelemir N-P
342 C. setosa Boiss. - Hohen. Pelemir N-P
343 Pterocephalus kurdicus Vatke var. kurdicus Firfirotu N-P
344 P. kurdicus Vatke var. viscosissimus Bornm. Firfirotu N-P
345 P. plumosus (L.) Coult. Firfirotu N-P
346 P. szovitsii Boiss. Firfirotu N-P
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347 Scabiosa argentea L. Uyuzotu N-P
348 S. bicolor Kotschy Uyuzotu N-P
349 S. persica Boiss. Uyuzotu N-P
22 ELAEAGNACEAE
350 Hippophae rhamnoides L. subsp. caucasica Rous. Igde N-P
23 EUPHORBIACEAE
351 Euphorbia chamaesyce L. Siitlegen N-P
352 E. denticulata Lam. Siitlegen N-P
353 E. falcata L. subsp. falcata var. falcata Siitlegen N-P
354 E. heteradena Jaub. - Spach Siitlegen N-P
355 E. iberica Boiss. Siitlegen N-P
356 E. macrocarpa Boiss. - Buhse Siitlegen N-P
357 E. macroclada Boiss. Siitlegen N-P
358 E. szovitsii Fisch. - C. A. Mey. var. kharputensis Azn. ex  Siitlegen N-P
M. S. Klian
359 E. virgata Waldst. - Kit. Siitlegen N-P
24 FABACEAE (LEGUM INOSAE )
360 Astragalus aduncus Willd. Cengel Geven N-P
361 A. amblolepis Fisch. Kiit Geven N-P
362 A. asciocalyx Bunge Kiilah Geveni N-P
363 A. baytopianus D. F. Chairib. - Matthews END. Bayrop Geveni N-P
364 A. bicolor Lam. Damali Geven N-P
365 A. brachycarpus M. Bieb. Kinali Geven N-P
366 Astragalus caraganae Fisch. - C. A. Mey. END. Azer Geveni N-P
367 A. cretaceus Boiss. - Kotschy Gok Geven N-P
368 A. davisii D. F. Chamb. - Matthews Erek Geveni N-P
369 A. elongatus Willd. subsp. elongatus Yaziyoncast N-P
370 A. fragrans Willd. Mis Geven N-P
371 A. gummifer Labill. Sakizli Geven N-P
372 A. halicacabus Lam. Sepet Geveni N-P
373 A. kurdicus Boiss. var. muschianus (Kotschy - Boiss.) Ahir Geveni N-P
Chamb.
374 A. macrocephalus Willd. subsp. finitimus (Bunge) Topag Geven N-P
Chamb.
375 A. macrourus Fisch. - C. A. Mey. Hargeveni N-P
376 A. microcephalus Willd. Kara Geven N-P
377 A. odoratus Lam. Misk Geveni N-P
378 A. persicus (DC.) Fisch. - C. A. Mey. Iran Geveni N-P
379 Astragalus pulchellus Boiss. Nar Geveni N-P
380 A. robustus Bunge Kogkuyrugu N-P
381 A. subsecundus Boiss. - Hoh. END. Yamuk Geven N-P
382 A. subrobustus Boriss. Geven N-P
383 A. wartoensis Boiss. Geven N-P
384 Colutea cilicica Boiss. - Balansa Sinameki N-P
385 Coronilla orientalis Mill. var. orientalis Sari Tag N-P
386 C. varia L. subsp. varia Sari Tag N-P
387 Hedysarum vanense Hedge - Hub.-Mor. END. N-P
388 Lathyrus boissieri Sirj. Miirdiim N-P
389 L. chloranthus Boiss. Miirdiim N-P
390 L. cicera L. Nohut miirdim N-P
391 L. pratensis L. Miirdiim N-P
392 L. rotundifolius Willd. subsp. miniatus (M. Bieb. ex Miirdiim N-P
Stev.) P. H. Davis
393 Lotus corniculatus L. var. corniculatus Gazal Boynuzu N-P
394 Lotus corniculatus L. var. tenuifolius L. Gazal Boynuzu N-P
395 L. gebelia Vent. var. gebelia Gazal Boynuzu N-P
396 Medicago lupulina L. Yonca N-P
397 M. minima (L.) Bartal. var. minima Mini Yonca N-P
398 M. radiata L. Yonca N-P
399 M. rigidula (L.) Ali. var. rigidula Sert Yonca N-P
400 M. sativa L. subsp. sativa Adi Yonca N-P
401 Melilotus alba Desr. Yonca N-P
402 M. officinalis (L.) Desr. Sar1 Yonca N-P
403 Onobrychis altissima Grossh. N-P
404 O. carduchorum C. C. Towns. Dag ¢oveni N-P
405 O. cornuta (L.) Desv. Dag ¢oveni N-P
406 O. radiata (Desf.) M. Bieb. N-P
407 O.sulpliurea Boiss. - Balansa var. sulphurea END. Dag ¢dveni N-P
408 O. sulphured Boiss. - Balansa var. vanensis Hedge END. ~ Dag ¢dveni N-P
409 Ononis arvensis L. Kayiskiran N-P
410 O. spinosa L. subsp. leiosperma (Boiss Siy. Dikenli Kayiskiran N-P
411 Pisum sativum L. subsp. elatius (M. Bieb.) Asoh. - Bezelye N-P
Gréaebn. var. pumilio Meikle
412 Trifolium campesire Schreb. Uggiil N-P
413 T. longidentatum Nabelek END. Uggiil N-P
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414 T. pratense L. var. pratense Cayir Uggiilii N-P
415 T. repens L. var. giganteum Lag.-Foss. Akiiggiil N-P
416 Trigonella brachycarpa (Fisch.) Moris Cemen N-P
417 T. monantha C. A. Mey. subsp. monantha Cemen N-P
418 T. monantha C. A. Mey., subsp. noeana (Boiss.) Hub.- Cemen N-P
Mor.
419 T. orthoceras Kar.-Kir. Cemen N-P
420 T. plicata (Boiss. - Balansa) Boiss. END. Cemen N-P
421 Vicia anatolica Turrill Fig N-P
422 V. cracca L. subsp. cracca Yabani fig N-P
423 V. cracca L. subsp. stenophylla Vel. Yabani fig N-P
424 V. cracca L. subsp. tenuifolia (Roth) Gaudin Yabani fig N-P
425 V. ervilia (L.) Willd. Fig N-P
426 V. sativa L. subsp. nigra (L.) Ehrh. var. nigra Adi fig N-P
427 V. villosa Roth subsp. dasycarpa (Ten.) Cav. Tiiyli fig N-P
428 V. villosa Roth subsp. villosa Tiiylii fig N-P
25 FAGACEAE
429 Quercus infectoria Olivier subsp. boissieri (Reut.) O. Mazi Mese P-S
Schwarz
430 Q. libani Olivier Mese P-S
431 Q. petraea (Mattuschka) Liebl. subsp. pinnatiloba Mese P-S
(C.Koch) Menitsky END.
432 Q. robur L. subsp. pedunculiflora (C. Koch) Menitsky Mese P-S
26 FUMARIACEAE
433 Fumaria asepala Boiss. Sahtere P
434 F. microcarpa Boiss. ex Hausskn. Sahtere p
27 GENTIANACEAE
435 Centaurium erythraea Rafi subsp. turcicum (Velen.) KaNectaron N-P
Melderis
436 Gentiana cruciata L. KaNectaron N-P
437 G. olivieri Griseb. KaNectaron N-P
28 GERANIACEAE
438 Erodium cicutarium (L.) L'Her. subsp. cicutarium Dénbaba N-P
439 Geranium collinum Steph. ex Willd. Turnagagast N-P
440 G. macrostylum Boiss. Turnagagasi N-P
441 G. rotundifolium L. Dénbaba N-P
442 G. stepporum P. H. Davis Déonbaba N-P
443 G. tuberosum L. subsp. tuberosum Dénbaba N-P
29 GLOBULARIACEAE
444 Globularia trichosantha Fisch. - C. A. Mey. subsp. Kiiregigegi N-P
trichosantha
30 HYPERICACEAE (GUTTIFERAE)
445 Hypericum elongatum Ledeb. subsp. apiculatum Robson  Binbirdelikotu P
446 H.helianthemoides (Spach) Boiss. Binbirdelikotu P
447 H. lydium Boiss. Binbirdelikotu P
448 H. lysimachioides Boiss. - Noe var. lysimachioides Binbirdelikotu P
449 Hypericum lysimachioides Boiss. - Noe var. spathulatum  Binbirdelikotu P
Robson
450 H. perforatum L. Binbirdelikotu P
451 H. pseudolaeve Robson END. Binbirdelikotu P
452 H. scabrum L. Binbirdelikotu P
31 ILLECEBRACEAE P
453 Paronychia kurdica Boiss. subsp. hausskNhtii Chaudhri Dolama otu P
END.
454 P. kurdica Boiss. subsp. kurdica var. kurdica Dolama otu P
32 JUGLANDACEAE
455 Juglans regia L. Ceviz P-S
33 LAMIACEAE (LABIATAE)
456 Acinos rotundifolius Pers. Maviot N-P
457 Ajuga chamaepitys subsp. laevigata (Boiss.) P.H.Davis Mayasilotu N-P
458 Clinopodium vulgare L. subsp. arundanum (Boiss.) Dag feslegeni N-P
Nyman
459 Eremostachys moluccelloides Bunge Tiiyliibaba N-P
460 Lallemantia iberica (M. Bieb.) Fisch. - C.A. Mey. Pelemir N-P
461 Lallemantia peltata (L.) Fisch. - C. A. Mey. Pelemir N-P
462 Lamium amplexicaule L. Ballibaba N-P
463 L. garganicum L. subsp. reniforme (Montbret - Aucher Ballibaba N-P
ex Bentham) R. Mill.
464 L. . macrodon Boiss. - Huet Ballibaba N-P
465 Marrubium anisodon C. Koch Itsinegi N
466 Mentha longifolia (L.) Huds. subsp. typhoides (Brig.) Reyhan N-P
Harley var. typhoides
467 Nepeta betonicifolia C. A. Mey. Balotu N-P
468 N. fissa G A. Mey. Balotu N-P
469 N. italica L. Balotu N-P
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470 Nepeta nuda L. subsp. albiflora (Boiss.) Gams Balotu N-P
471 N. stenantha Kotschy - Boiss. ex Boiss. Balotu N-P
472 N. trachonitica Post. Balotu N-P
473 Origanum vulgare L. subsp. gracile (C. Koch) letsw. Dagkekigi N-P
474 O. vulgare L. subsp. hirtum(Link) letsw. Dagkekigi N-P
475 Phlomis armeniaca Willd. END. Cayotu N-P
476 P. lanceolata Boiss. - Hohen. Cayotu N-P
477 P. tuberosa L. Cayotu N-P
478 P. pungens Willd. var. pungens Cayotu N-P
479 P. pungens Willd. var. seticalycina (Nabelek) Hub.- Gayotu N-P
Mor.
480 Prunella vulgaris L. Yaraotu N-P
481 Salvia atropatana Bunge Cayir Salbast N-P
482 S. candidissima J. Vahl subsp. candidissima Galabor N-P
483 S. limbata C. A. Mey. Galabor N-P
484 S. macrochlamys Boiss. - Kotschy Gevrek Salba N-P
485 S. microstegia Boiss. - Balansa Yaglambag N-P
486 S. multicaulis J. Vahl. Adagay1 N-P
487 S. nemorosa L. Gehares N-P
488 S. poculata Nabelek Kiillii Salba N-P
489 S. sclarea L. Paskulak N-P
490 S. trichoclada Bentham Mese Salbasi N-P
491 S. verticillata L. subsp. amasiaca (Freyn - Bornm.) Hart Salbas N-P
Bornm.
492 S.verticillata L. subsp. verticillata Dadirak N-P
493 S. virgata Jacq. Fatmanaotu N-P
494 Stachys annua (L.) L. subsp. annua var. lycaonica Cayotu N-P
Bhattaeharjee
495 S. ballotiformis Vatke Cayotu N-P
496 S. iberica M. Bieb. subsp. iberica var. densipilosa Cayotu N-P
Bhattacharjee END.
497 S. iberica M. Bieb. subsp. stenostachya (Boiss.) Rech. Cayotu N-P
498 S. lavandulifolia J. Vahi var. glabrescens Bhattaeharjee - Cayotu N-P
Hub.-Mor.
499 S. lavandulifolia J. Vahl var. lavandulifolia Cayotu N-P
500 S. melampyroides Hand.-Mazz. Cayotu N-P
501 S. satureoides Montbret -Aucher ex Bentham Cayotu N-P
502 Scutellaria albida L. subsp. condensata (Rech. Fil.) Dogulu kaside N-P
Edmondson
503 S. orientalis L. subsp. bornmuelleri (Hausskn. ex Dogulu kaside N-P
Bornm.) J. R. Edm.
504 Scutellaria orientalis L. subsp. virens (Boiss. - Kotschy ) ~ Dogulu kaside N-P
J. R. Edm.
505 Teucrium chamaedrys L. subsp. chamaedrys Yavsanotu N-P
506 T. chamaedrys L. subsp. sinuatum (Celak.) Rech. Yavsanotu N-P
507 T. chamaedrys L. subsp. syspirense (C. Koch) Rech. Yavsanotu N-P
508 T. parviflorum Schreb. Yavsanotu N-P
509 T. polium L. Yavsanotu N-P
510 Thymus fedtschenkoi Ronniger var. handelii (Ronniger) Kekik N
Jalas END.
511 T. kotschyanus Boiss. - Hohen. var. eriopliorus Kekik N
(Ronniger) Jalas
512 T. kotschyanus Boiss. - Hohen. var. glabrescens Boiss. Kekik N
513 T. kotschyanus Boiss. - Hohen. var. kotschyanus Kekik N
514 T. migricus Klokov - Des.-Shost. Kekik N
515 Ziziphora capitata L. Kekik N
516 Z. clinopodioides Lam. Kekik N
517 Z. persica Bunge Kekik N
34 LINACEAE
518 Linum densiflorum P. H. Davis Yabani keten P
519 L. mucrotanum Bertol. subsp. armenum (Bordz.) P. H. Yabani keten P
Davis
520 L. mucrotanum Bertol. subsp. orientales (Boiss.) P. H. Yabani keten P
Davis
35 LYTHRACEAE
521 Lytrum anatolicum Leblebici - Segmen END. Kangigegi N-P
522 L. salicaria L. Kangigegi N-P
36 MALVACEAE
523 Alcea hohenackeri (Boiss. - Huet) Boiss. Hatmi N-P
524 Malva neglecta Wallr. Ebegiimeci N-P
37 MORACEAE
525 Ficus carica L. subsp. rupestris (Hausskn.) Browicz Yaban inciri P
38 OLEACEAE
526 Fraxinus angustifolia J. Vahi subsp. angustifolia Digbudak P-S
39 ONAGRACEAE

92



ISPEC Tarim Bilimleri Dergisi, 5(1): 81-99, 2021

527 Epilobium roseum Schreb. subsp. subsessile (Boiss.) Muzrakotu N-P
P.H. Raven
40 OROBANCHACEAE
528 Orobanche aegyptiaca Pers. Canavarotu N-P
529 O. anatolica Boiss. - Reut. Canavarotu N-P
530 O. arenaria Borkh. Canavarotu N-P
531 O. crenata Forssk. Canavarotu N-P
532 O. kurdica Boiss. - Hausskn. Canavarotu N-P
533 O. lutea Baumg. Canavarotu N-P
534 O. schultzii Mutel Canavarotu N-P
535 Phelypea coccinea (M. Bieb.) Poir. Kizil N-P
41 PLANTAGINACEAE
536 Plantago atrata Hoppe Damarotu P
537 P. lanceolata L. Damarotu P
538 P. major L. subsp. major Damarotu P
539 Veronica anagallis-aquatica L. subsp. anagalis - Sugedemesi N-P
aquatica
540 V. anagallis-aquatica L. subsp. michauxii (Lam.) Sugedemesi N-P
Elenevsky
541 V. arguteserrata Regel - Schmalh. Kir Mavisi N-P
542 V. bozakmanii M. A. Fisch. Bazokman Mavisi N-P
543 Veronica orientalis Mill. subsp. carduchorum P. H. Colemerik Mavisi N-P
Davis ex M. A. Fisch. END.
544 V. orientalis MilL. subsp. orientalis Gozmumeugu N-P
545 V. persica Poir. Circamok N-P
546 V. polita Fr. Mavisot N-P
42 PLUMBAGINACEAE
547 Acantholimon acerosum (Willd.) Boiss. var. acerosum Cobanyastig1 P
548 A. bracteatum (Girard) Boiss. var. capitatum (Sosn.) Cobanyastig1 P
Bokhari. END.
549 A.caryophyllaceum Boiss, subsp. caryophyllaceum Cobanyastig1 P
43 PRIMULACEAE
550 Anagallis arvensis L. var. caerulea (L.) Gouan Kirmuzi kulak N-P
551 Androsace maxima L. Cuha N-P
552 Lysimachia vulgaris L. Kuyrukotu N-P
44 POLYGALACEAE
553 Polygala anatolica Boiss. - Heldr. Siitotu 3
45 POLYGONACEAE P
554 Atraphaxis billardieri Jaub. - Spach var. billardieri Teke dikeni 3
555 A. spinosa L. Teke dikeni P
556 Chenopodium album L. subsp. album var. albiim P
557 C. botrys L. Kokulu kazayagi p
558 C. foliosum (Moench) Asch. P
559 Noaea mucronata (Forssk.) Asch. - Schweinf. subsp. Dikenliot P
tournefortii (Spach) Aellen
560 Polygonum arenastrum Bor. Kusyemi N-P
561 P. bellardii Ali. Kusyemi N-P
562 P. cognatum Meisn. Madimak N-P
563 P. polycnemoides Jaub. - Spach Kusyemi N-P
564 P. rottboellioides Jaub. - Spach Kusyemi N-P
565 Rheum ribes L. Ugkun P
566 Rumex caucusicus Rech. Kuzukulag: N-P
567 R. scutatus L. Kuzukulag N-P
568 R. tuberosus L. subsp. liorizontalis (Koch) Rech. Kuzukulagi N-P
46 RANUNCULACEAE
569 Adonis aestivalis L. subsp. aestivalis Kandamlas1 P
570 Adonis aestivalis L. subsp. parviflora (Fisch. ex DC.) Kandamlas1 P
Busch
571 Ceratocephalus falcatus (L.) Pers. Diigiin Cigegi P
572 C. testiculatus (Crantz) Roth Diigiin Cigegi p
573 Clematis orientalis L. P
574 Consolida oliveriana (DC.) Schrdd. Hazeran P
575 C. scleroclada (Boiss.) Schréd. var. rigida (Freyn - Hazeran P
Sint.) P. H. Davis
576 Corydalis integra Barbey - Fors.-Major Mahmuz Cigegi p
577 C. oppositifolia DC. subsp. oppositifolia Syn: C. Mahmuz Cigegi p
rutifolia (Sm.) DC. subsp. erdelii (Zucc.) Cullen - P. H.
Davis END.
578 Delphinium carduchorum Chowdhuri - P. H. Davis Hazeran P
END.
579 D.cyphoplectrum Boiss. var. vanense (Rech. f.) P. H. Hazeran p
Davis END.
580 D. macrostaclyum Boiss. ex Huth Hazeran P
581 Nigella latisecta P. H. Davis Corekotu N-P
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582 N. oxypetala Boiss. Corekotu N-P
583 Papaver arenarium M. Bieb. Gelincik p
584 P. dubium L. Gelincik P
585 P. fugax Poir. var fugax Gelincik P
586 P. macrostomum Boiss. - Huet ex Boiss. Gelincik P
587 P. persicum Lindl. subsp. persicum Gelincik P
588 Ranunculus argyreus Boiss. Diigiin Cigegi P
589 R. arvensis L. Diigiin Cigegi p
590 R. aucheri Boiss. Diigiin Cigegi P
591 R. bulbilliferus Boiss. et Hoh. Diigiin Cigegi P
592 R. damascenus Boiss. - Gaill. Diigiin Cigegi P
593 R. kochii Ledeb. Diigiin Cigegi P
594 R. kotschyi Boiss. Diigiin Cigegi P
595 R. munzurensis Erik - Yild. END. Diigiin Cigegi P
596 R. polyanthemos L. Diigiin Cigegi P
597 Roemeria hybrida (L.) DC. subsp. hybrida Mor Gelin P
598 R. refracta DC. subsp. occidentalis Kadereit Mor Gelin P
47 RESEDACEAE
599 Reseda lutea L. var. lutea Lapaza N-P
48 RHAMNACEAE
600 Frangula alnus Mili. subsp. pontica (Boiss.) Davis - Barut agac1 N-P
Yalt. END.
601 Paliurus spina-christi Mili. Karadiken N-P
602 Rhamnus kurdicus Boiss. - Hohen. Cehri N-P
603 R. orbiculatus Bornm. Cehri N-P
49 ROSACEAE
604 Agrimonia eupatoria L. N-P
605 Alchemilla persica Rothm. Aslanpengesi N-P
606 Amygdalus communis L. Badem N-P
607 A.trichamygdalus (Hand.-Mazz.) Woronow var. Badem N-P
trichamygdalus
608 Armeniaca vulgaris Lam. CV. Kayisi N-P
609 Cerasus brachypetala Boiss. var. bornmuelleri Yabani Kiraz N-P
(Schneider) Brovvicz
610 C. mahaleb (L.) Mili. var. alpina Browicz END. Yabani Mahlep N-P
611 C. mahaleb (L.) Mili. var. mahaleb Yabani Mahlep N-P
612 C. microcarpa (C. A. Mey.) Boiss. subsp. tortuosa Yabani Kiraz N-P
(Boiss. - Hausskn.)Browicz
613 Cotoneaster nummularia Fisch. - C. A. Mey. Dagmusmulast N-P
614 Crataegus monogyna Jacg. subsp. monogyna Alig N-P
615 C.pseudoheterophylla Pojark. Alig N-P
616 Geum urbanum L. N-P
617 Malus sylvestris Mili. subsp. mitis (Wallr.) Mansf. CV. Elma N-P
618 Potentilla anatolica Pesmen END. Kazotu N-P
619 P. bifurca L. Kazotu N-P
620 P. inclinata Vill. Kazotu N-P
621 P. lignosa Willd. Kazotu N-P
622 P. recta L. Kazotu N-P
623 P. reptans L. Kazotu N-P
624 Pyrus syriaca Boiss. var. syriaca Yabani Armut N-P
625 Rosa canina L. Yabangiilii N-P
626 R. pulverulenta M. Bieb. Yabangiilii N-P
627 Rubus sanctus Schreb. Bogiirtlen N-P
628 R. saxatilis L. Bogiirtlen N-P
629 Sanguisorba minor Scop, subsp. lasiocarpa (Boiss. - N-P
Mniisskn.) Nordbrog
630 S. minor Scop, subsp. minor N-P
631 S. minor Scop, subsp. muricata (Spach) Brig. N-P
632 Sorbus kusnetzovii Zinserl. Uvez N-P
50 RUBIACEAE
633 Galium consanguineum Boiss. Yogurtotu N
634 G. humifusum M. Bieb. Yogurtotu N
635 G. incanum Sm. subsp. elatius (Boiss.) Ehrend. Yogurtotu N
636 G. spurium L. subsp. spurium Yogurtotu N
637 G. uliginosum L. Yogurtotu N
638 G. verum L. subsp. verum Yogurtotu N
51 RUTACEAE
639 Haplophyllum buxbaumii (Poir.) G. Don subsp. Saribas otu P
buxbaumii
52 SALICACEAE
640 Populus tremula L. CV. Titrek kavak Sec
641 Salix alba L. Dere ségiidii N-P-S
642 S. babylonica L. CV. Kegisogiidii N-P-S
643 S. caprea L. Kegisdgiidii N-P-S
53 SANTALACEAE
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644 Thesium billardieri Boiss. Akgali N
54 SCROPHULARIACEAE
645 Bungea trifida (Vahl.) C. A. Mey. Tiiyliiot N-P
646 Euphrasia pectinata Ten. Gozotu N-P
647 Linaria chalepensis (L.) Mili. var. chalepensis Nevruzotu N-P
648 L. kurdica Boiss. - Hohen. subsp. araratica (Tzvel.) P. Nevruzotu N-P
H. Davis
649 L. kurdica Boiss. - Hohen. subsp. pycnopliylia (Boiss. - Nevruzotu N-P
Balansa) P. H.Davis
650 L. simplex (Willd.) DC. Nevruzotu N-P
651 Odontites aucheri Boiss. Odontis N-P
652 O. verna (Bellardi) Dumort. subsp. serotina (Dumort.)
Corb.
653 Pedicularis comosa L. var. sibthorpii (Boiss.) Boiss. Sari bitotu P
654 Rhinanthus angustifolius C. C. Gmel. subsp. Sar1 bitotu P
grandiflorus (Wal.) D. A. Webb.
655 Rhynchocorys kurdica Nabelek END. Filburnu N-P
656 Scrophularia ilwensis C. Koch Siracaotu N-P
657 S. libanotica Boiss. var. urartuensis R. R. Mili END. Siracaotu N-P
658 S. striata Boiss. Siracaotu N-P
659 Verbascum agrimoniifolium (C. Koch) Hub.-Mor. subsp.  Sigrkuyrugu N-P
agrimoniifolium
660 V.cheiranthifolium Boiss. var. cheiranthifolium Sigirkuyrugu N-P
661 V. kurdicum Hub.-Mor. END. Sigirkuyrugu N-P
662 V. macrocarpum Boiss. Sigirkuyrugu N-P
663 V. oreophilum C. Koch var. joannis (Bardz.) Hub.-Mor. Sigirkuyrugu N-P
664 V. phoeniceum L. Sigirkuyrugu N-P
55 TAMARICACEAE
665 Tamarix smyrnensis Bunge Ilgm N-P-S
56 THYMELAEACEAE
666 Daphne oleoides Schreb. subsp. kurdica (Bornm.) Defne P
Bornm.
667 D. mucronata Royle Defne p
668 Thymelaea mesopotamica (Jeffrey) Peterson Sarigali N-P
669 T. passerina (L.) Coss. - Germ. Sarigalt N-P
57 ULMACEAE
670 Celtis glabrata Steven ex Panch. Citlenbik N-P
671 Ulmus minor Mill. subsp. minor Karaagag P-S
58 URTICACEAE
672 Urtica dioica L. Isirgan 3
59 VALERIANACEAE
673 Centranthus longiflorus Stev. subsp. longiflorus Mahmuz gigegi N-P
674 Valeriana alliariifolia Adams Kediotu N-P
675 V. dioscoridis Sm. Kediotu N-P
676 V. leucophaea DC. Kediotu N-P
677 V. sisymbriifolia Vahl Kediotu N-P
678 Valerianella coronata (L.) DC. Piltan N-P
679 V. cymbicarpa C. A. Mey. Piltan N-P
680 V. dactylophylla Boiss. - Hohen. Piltan N-P
60 VERBENACEAE
681 Verbena officinalis L. Demirotu P
61 VIOLACEAE
682 Viola odorata L. Orman meneksesi N-P
683 V. jordanii Hanry Orman meneksesi N-P
684 V. kitaibeliana Roem. - Schult. Orman meneksesi N-P
685 V. occulta Lehm. Orman meneksesi N-P
62 VITACEAE
686 Vitis vinifera L. CV. Uziim N-P
63 ZYGOPHYLLACEAE
687 Tribulus terrestris L. Coban otu P
688 MONOCOTYLEDONEAE
64 AMARYLLIDACEAE
689 A. akaka S.G. Gmel. Kuzukulagi sogan N-P
690 A. atroviolaceum BOoiss. Sirmo N-P
691 A. chrysantherum Boiss. - Reut. Yabani sogan N-P
692 A. flavum L. subsp. tauricum (Beser ex Reichb.) Stearn Sar1 sogan N-P
var. tauricum
693 A. fuscoviolaceum Fomin Yabani sogan N-P
694 A. guttatum Steven Yabani sogan N-P
695 A. pseudoampeloprasum Miscz. ex Grossh. Yabani sogan N-P
696 A. pseudoflavim Vved. Yabani sogan N-P
697 A. rotundum L. Sirim N-P
698 A. shatakiense Rech. END. Yabani sogan N-P
699 A. stearnianum subsp. vanense Kollmann - Koyuncu Sirim N-P
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END.
700 A. tchihatschewii Boiss. END. Yabani sogan N-P
701 A. vineale L. Yabani sogan N-P
702 Ixiolirion tataricum (Pall.) Schult. - Schult.f. Tatarcik N-P
65 ARACEAE
703 Arum rupicola Boiss. Yilan yastig P
66 ASPARAGACEAE
704 Bellevalia fominii Woronow Yayla siimbiilii N-P
705 B. longistyla (Miscz.) Grossh. Yayla siimbiilii N-P
706 B. pycnantha (C. Koch) A. Los.-Los. Yayla stimbiilii N-P
707 Muscari armeniacum Leichtlin ex Baker Arapsiimbiilii N-P
708 M. comosum (L.) Mili. Arapsiimbiilii N-P
709 M. longipes Boiss. Arapsiimbiilii N-P
710 M. neglectum Guss. ex Ten. Arapsiimbiilii N-P
711 M. tenuiflorum Tausch Arapsiimbiilii N-P
67 COLCHICACEAE
712 Colchicum kotschyi Boiss. Aci ¢igdem N-P
713 C. szovitsii Fisch. - C.A.Mey. Act gigdem N-P
68 IRIDACEAE
714 Gladiolus atroviolaceus Boiss. Glayol P
715 Iris caucasica Hoffm. Nevruz N-P
716 1. sari Schott ex Baker END. Siisen N-P
69 LILIACEAE
717 Eremurus spectabilis M. Bieb. Ciris N-P
718 Fritillaria kurdica Boiss. - Noé Ters lale p
719 F. minima Rix Ters lale p
720 F. minuta Boiss. - Noe Ters lale p
721 F. pinardii Boiss. Ters lale P
722 Gagea bulbifera (Pall.) Salisb. Sari ¢igdem N-P
723 G. confusa A.Terracc. Sar1 gigdem N-P
724 G. gageoides (Zucc.) Vved. Sar1 gigdem N-P
725 G. glacialis K.Koch Sar1 gigdem N-P
726 G. uliginosa Siehe - Pascher Sar1 gigdem N-P
727 G.villosa (M.Bieb.) Sweet Sari ¢igdem N-P
728 Ornithogalum narbonense L. Tiikriikotu p
729 O. oligophyllum E.D.Clarke Tiikriikotu p
730 Puschkinia scilloides Adams Karsiimbiilii N-P
731 Tulipa humilis Herb. Coban lalesi N-P
732 T. julia C. Koch Yabani lale N-P
70 ORCHIDACEAE
733 Dactylorhiza umbrosa (Kar.- Kir.) Nevski Salepotu N-P
734 Epipactis palustris (L.) Crantz Danakiran otu N-P
735 E. veratrifolia Boiss. - Hohen Danakiran otu N-P
736 Orchis coriophora L. Orkide N-P
737 O. mascula (L.) L. Orkide N-P
738 O. palustris Jacq. Orkide N-P
71 POACEAE
739 Cynodon dactylon (L.) Pers. Ayrikotu P
740 Hordeum bulbosum L. Arpa P
DISCUSSION and CONCLUSION subfamilies 91 plant species have
There are studies on this issue in our determined.

country; (Zengin, 1998). He examined the
plants visited by the honey bee in the
Erzurum region. As a result of his studies,
honey bees were visited 105 plant species
belonging to 25 families during the
pollination period.

Oztirk and Erkan, in the Van Lake
Basin, between the years of 1993-2003,
honey bees 251 natural, 31 culture has
stated that the totally 282 taxa uses (Oztiirk
and Erkan, 2010).

Aydin and Cine-Karpuzlu district in
Aydin surveys, visited by honeybees, pollen
and Nectar plants collected from 23

96

The work done to recognize the Nectar
and pollen plants in Aydin region and the
observations carried out in the region by
taking into consideration the work done by
the 73 families 595 plant species by bees is
used. In addition, between the years of
2003-2008, the diagnosis of these plants
and the Latin and Turkish names of these
plants, cultivation areas, active flowering
times, such as used in the criteria (Karaca,
2008).

As a result, in this study conducted in
Botan valley of Catak district of Van, 733
natural taxon bee plants and 7 cultivation
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species belonging to 71 families were
determined totally 740 taxa. 64 taxa of these
plants are endemic.

Wealth of floristic structure, abundancy
of bee plants and endemic plants only
growing in this valley in the world have
been revealed by this study carried out in
Botan valley. It has been determined that
study area has very rich floristic structure in
respect of apiculture. For this reason,
quality of honey has a very distinct taste as
honey is gathered from this area. When we
only consider that Basin of Lake Van has
282 bee plant species, it is clearly
understood how much this area is rich in
terms of floristic wealth.
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IL. Uriin Soya Cesitlerinin [Glycine max (L.) Merrill] Farkh
Yetisme Donemlerinde Olgiilen Fizyolojik Parametreleri

Ozet

Farkli olgunlagma grubunda yer alan 13 soya cesidinin yer aldig1
calisma, tesadiif bloklar1 deneme desenine gore, li¢ tekrarlamali
olarak 2019 yilinda Sirnak ili Idil ilgesinde yiiriitiilmiistiir.
Calismada ciceklenme baslangicinda (R1) ve tohum olum
doneminde (RS5) olgiilen klorofil igerigi (SPAD), yaprak alani
(YA), yaprak alan indeksi (YAI) ve yaprak biiyiime oran1 (YBO)
ozellikleri incelenmistir. SPAD degeri R1°de 35.35-42.20 ve R5’de
42.33-36.5; YA 6zelligi R1°de172.33 cm?-41.66 cm?, R5°de198.66
cm?-46 cm? YAI ozelligi R1°de 2.46 cm?/cm?-1.14 cm?/cm?,
R5’de 6.75 cm?/cm?-3.34 cm?/cm? arasinda degisim gostermistir.
Incelenen fizyolojik dl¢iimler arasinda YAI (R5) ile YBO arasinda
(r=0.908) olumlu ve %0.1 diizeyinde ve YA (R1) ile YA (R5)
arasimda (r = 0.544) olumlu ve %1 diizeyinde 6nemli iliski oldugu
gOrtilmistiir.

The Physiological Parameters Measurements in Different
Growing Stages of Il. Crop Soybean Cultivars [Glycine max
(L.) Merrill]

Abstract

The study, which includes 13 soybean varieties in different
maturation groups, was carried out according to a randomized
complete block design with three replications in Sirnak province in
2019. In the study, Chlorophyll content (SPAD), leaf area (LA),
leaf area index (LAI) and leaf growth rate (LGR) characteristics
measured at the beginning of flowering (R1) and seed maturity (R5)
were investigated. The SPAD value ranged 35.35-42.20 in R1 and
42.33-36.5 in R5; LA feature varied between 172.33 cm?-41.66 cm?
in R1, 198.66 cm?-46 cm? in R5; LAI property varied between 2.46
cm?cm??t-1.14 cm? cm?t in R1, and 6.75 cm? cm? 1-3.34 cm? cm?
1 in R5. Among the physiological measurements examined, a
positive and 0.1% positive relationship between LAI (R5) and LGR
(r = 0.908) and a positive and 1% significant relationship between
LA (R1) and LA (R5) (r = 0.544) were observed.
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GIRIiS

Soya fasulyesinin (Glycine max [L.]
Merrill)  verimi  genetik  yapisinin
iyilestirilmesi ve tarimsal uygulama

yontemlerindeki gelismeden dolay1 son 30
yilda artis gostermistir. Diinya’da 2018 yil1
istatistiklerine gore soya fasulyesi 130
milyon hektar alanda 359 milyon ton
uretilmistir. Ortalama soya verimi ise 277
kg/da olarak gergeklesmistir. Tirkiye’de
328.483 dekar alanda 140.000 ton soya
fasulyesi Uretilerek dekara 426 kg/da verim
elde edilmistir (TUIK, 2018). Soya bitkisi
sicak havay1 seven, bir kisa giin bitkisidir.
Soya iiretiminde bagariya ulasmak igin,
yetistirilecek genotipin olgunluk gurubunun
(erkenci ve ya gecgci) iyi belirlenmesi ve
ayn1 zamanda yetistiriciligin yapilacagi
bolgenin elverigli toplam gilin sayisinin
bilinmesi 6nem arz etmektedir (Tungtiirk ve
ark.,,  2020). Isiklanma  periyoduna
ihtiyacinin fazla olmasi sebebiyle Il. {iriin
sartlarna en 1iyi adaptasyon saglayan
bitkilerden biridir . Son zamanlarda yapilan
caligmalar, yaprak alan indeksi (Kizilgeci
ve ark., 2017), klorofil miktar1 (Fritschi ve
Ray,2007; Karaman ve ark. (2014),
fotosentez hiz1 (Ko¢ ve ark. 2003), bitki
ortisti sicakligi (Yildirnm ve ark. 2009;
Kizilgegi ve Yildirim, 2019) vb. fizyolojik
parametrelerin seleksiyon kriteri olarak
kullanilmasiyla bitkisel iiretimde gelisme
yol agmaktadir. Ozelikle bitki 1slahgilari ile
fizyologlar arasinda bitkisel {iretimin
artirilmasi icin verim artiginin saglanmasina
yonelik olarak daha yogun isbirligi
yapilmasi gerekliligini ortaya koymaktadir.
Soya fasulyesinde yapilan fizyolojik
caligmalarda;  zararhilara  karst  yeni
yaklagimlar gelistirilmesine aracilik ederek,
birim alandan elde edilen verimin
arttirtlmasina ve girdilerin azaltilmasiyla
tohum  kalitesinde  artislara  neden
olunmustur (Sinclair ve Vadez, 2012; Van
Roekel ve Purcell, 2014). Soya vejetatif
doneminde yabanci ot ve zararlilara karsi
hassas olmasi nedeniyle bu doneminin
sonuna kadar fizyolojik olarak beslenmesi
iyi takip edilmesi gerekmektedir. Bu
arastirma; Sirnak kosullarinda 1II. iirlin
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olarak yetistirilen 13 soya c¢esidinin farkli

gelisim  donemlerinden  Olgiilen  bazi
fizyolojik parametreler yoniinden
degerlendirilmesi ve bunlarin verim ile olan
iligkilerinin belirlenmesi amaciyla
yuriitilmistiir.

MATERYAL ve YONTEM

Materyal

Calismamizda materyal olarak 13 adet
soya ¢esidi (Blaze, Arisoy, Atakisi, Gapsoy,
Nova, Planet, Lider, Blaze, Asya, Anp2018,
Nazlican, Tiirksoy, Adasoy) kullanilmistir.
Yontem

Arastirma, tesadiif bloklar1 deneme

desenine gore, ii¢ tekrarlamali olarak 2019
yilinda ~ Smnak  ili  Idil  ilgesinde
yuriitilmiistir. Ekim 6ncesi dekara 20 kg
Diamonyum fosfat giibresi ve birinci
sulamadan o6nce 20 kg/da %26’lik
amonyum nitrat giibresi uygulanmstir.
Deneme parselleri 6 m uzunlugunda, sira
aras1 70 cm, sira iistii 5 cm ve 6 sira olarak
olusturuldu. Ekim islemi Haziran ayimnin
ikinci  haftasinda  gerceklestirilmistir.
Bitkinin su ihtiyacina gore 7 kez karik usulii
sulama yapilmistir. Calismada kullanilan
cesitlerin hasadi, olgunlasma durumlarina
gore Ekim ayr icerisinde yapilmistir.
Calismada SPAD, yaprak alanm1 (YA),
yaprak alan indeksi (YAI) ve yaprak
bliiyime oram1  (YBO)  ozellikleri
incelenmistir.
Yaprak Kklorofil icerigi (SPAD): Klorofil
icerigi bitkiler ciceklenme baslangicinda
(RT) ve tohum olum doneminde (RS) iken
bitki yapraklarina zarar vermeden dolayl
olarak  klorofil  miktarin1  Glgebilen
Klorofilmetre (SPAD-502, Minolta)
yardimiyla havanin agik, gilinesli, bulutsuz
oldugu 11-13 saat araliginda her parselden
rastgele secgilen 10 bitkiden 6l¢lim
alinmistir.  Bitki yapraginin damarlarina
gelmeyecek sekilde gelismesini
tamamlamig tepeden asagiya dogru ilk
bogumdaki yapraktan Slgiimler almistir.
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Yaprak alani: R1 (Cigeklenme Baslangici)
(01.08.2019) ve RS5 (Bakla Olusum
Baglangic1) (25.08.2019) evrelerinde her

parselin orta iki sirasindan rastgele secilen
5 bitkinin ortalama yaprak alani winfolia
programu ile dl¢iilmistiir.

Sekil 1. Yaprak alani 6l¢iimii (Winfolia programi)

Yaprak alam indeksi: 2 Farkli gelisme
doneminde (¢i¢eklenme-R1 ve tohum
olum-R5) her parselden 5 bitkinin
ortalamasi olarak, WimFOLIA yaprak
alan1 programi kullanilarak, Board (2000)
tarafindan Onerilen ve Radford (1967)
tarafindan gelistirilen asagidaki formiile
gore hesaplanmistir.

Bitkinin Toplam
Yaprak Alani (cm?)
-\ S ——

Bitkinin Kapladig
Toplam Alan (cm?)

Yaprak biiyiime orami: Board (2000)
tarafindan Onerilen ve Radford (1967)
tarafindan gelistirilen asagidaki formiile
gore hesaplanmistir.

YAl - YA
2= L
T2-Ta
YAI:  ti’deki  yaprak  alam
indeksi(cm?/cm?)
YAI:  ty’deki  yaprak  alam

indeksi(cm?/cm?)
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T1: 1. Gelisgme donemindeki yaprak alani
indeksinin belirlendigi zaman (giin)

T2: 2. Geligme donemindeki yaprak alani
indeksinin belirlendigi zaman (giin)
Istatistiksel analiz: Elde edilen ortalama
veriler tesadiif bloklar deneme desenine
gore JMP 10 istatistik analiz program ile
yapildi. Ortalamalar arasinda goriilen farkli
cikan parametrelerde LSD %5 c¢oklu
karsilastirma testi uygulanmustir. incelenen
ozelliklerin korelasyon analizi JMP 10
istatistik program ile yapilmistir.

BULGULAR ve TARTISMA
Klorofil icerigi (R1-RS Donemi)
Cigeklenme baglangicinda (R1) ve
tohum olum doneminde (RS5)  Olgiilen
klorofil igerigine ait ortalama degerler
Cizelge 1°de sunulmustur. Cizelge 1
incelendiginde, bitkilerin her iki gelisim
doneminde o6l¢iilen klorofil icerigi degerleri
yoniinden cesitler aras1 farklilik istatistiki
olarak %21 seviyesinde oOnemli oldugu
goriilmiistiir.  Calismamizda  incelenen
cesitlerin ortalama SPAD R1 degerleri
35.35-42.20 arasinda degisim gdstermistir.
En yiiksek SPAD degeri Bravo (42.20)
cesidinde belirlenirken, en diisiik deger ise
Nova (35.35) ¢esidinde belirlenmistir.
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SPAD RS5de 42.33-36.53  degerleri
arasinda degisim gosterdigi goriilmiistiir.
Cesitler arasinda elde edilen en diisiik deger
Lider (36.53) c¢esidinde belirlenir iken, en
yiiksek deger Gapsoyl6 (42.33) cesidinde
belirlenmistir. Her iki doneme ait klorofil
icerikleri incelendiginde Arisoy, Blaze,
Bravo, Lider, Planet ve Tiirksoy ¢esitlerinin
klorofil  igerigi  degerlerinde azalma
goriliirken diger cesitlerde artis
goriinmustiir. Cesitlerin Yapragin klorofil
iceriginin yiiksek olmasi arzu edilen bir
ozelliktir. Vollmann ve ark. (2011) soyada
biyolojik azot fiksasyonun fotosentez
parametrelerinden olan klorofil igerigiyle
yakindan iliskili oldugunu ve tam
ciceklenme donemimde SPAD ile Slgiilen
degerlerin bitkinin azot fiksasyon kalitesini
belirlemede Onemli bir gosterge oldugu
rapor edilmistir. Yadava (1986), oOl¢iim
esnasinda yapraklarin igerdigi klorofil
miktarlart ile SPAD degerleri arasinda

linear bir iligki bulundugunu belirtmistir.
Fischer  (2001), vyapraklarin klorofil
igeriklerinin onlarin fotosentetik
kapasitelerini yansittigini, Uddling ve ark.
(2007), SPAD metre ile yaprakta okunan
SPAD degeri ile klorofil igerigi arasinda
yiksek  bir  korelasyon  oldugunu
bildirmislerdir. Kizilge¢i ve ark. (2017)
bitkide klorofil icerigi degerinin yiiksek
olmasi arzu edilen bir 6zellik oldugunu,
klorofil igerigi uygun kosullarda yiiksek
olan genotiplerin daha fazla fotosentez
kapasitesine sahip olmasi nedeniyle tane
verimine katki saglayacagini
belirtmislerdir. Bununla yani sira Fritschi
ve Ray (2007) soyada SPAD ol¢iimlerinin
yaprakta N icerigini tahmin etmekte faydali
bir parametre olmadigini, bunun nedeni
olarak da klorofil Ol¢iimiiniin genetik

varyasyondan ve c¢evresel etkilerden
etkilenmesinden dolay1 oldugunu
bildirmislerdir.

Cizelge 1. Soya cesitlerinin farkli donemlerde dlciilen klorofil miktar1 (SPAD), yaprak alani
(cm?/bitki), yaprak alani indeksi (cm?/cm?), yaprak biiyiime orani (cm?m2/giin) ait ortalama degerleri
ve varyans analizi

Genotip SPAD (R1) SPAD (R5) YA (R1) YA (R5) YAI (R1) YAI (R5) YBO
Adasoy 38.20b-e 40.09ab 54.66e 75.33e 1.88bcd 6.04ab 0.16ab
Anp2018 35.45de 39.17bc 62.00d 90.00d 2.16abc 5.81ab 0.14a-d
Arisoy 41.63ab 39.12bc 172.33a 138.33c 1.14e 4.29cd 0.12bc
Asya 36.56de 39.53b 38.00f 56.33f 2.38ab 5.68ab 0.13a-d
Atakisi 40.30abc 41.24ab 41.66f 83.33de 2.09a-d 3.62cd 0.06e
Blaze 38.78a-e 39.35b 66.00d 89.33d 2.21abc 5.92ab 0.14a-d
Bravo 42.20a 39.59b 37.00f 46.00f 1.77cd 4.76bc 0.12cd
Gapsoy16 38.68a-e 42.33a 74.66¢ 168.00b 2.46a 6.75a 0.17a
Lider 37.55cde 36.53d 43.00f 133.00c 2.18abc 4.77bc 0.10de
Nazlhican 37.81cde 39.29b 105.00b 165.00b 1.98a-d 5.86ab 0.15a-d
Nova 35.35e 39.80b 55.00e 88.66d 1.63de 4.33cd 0.10de
Planet 38.93a-d 37.12cd 50.00e 88.67d 2.32ab 3.34d 0.05e
Tiirksoy 40.95abc 39.86b 77.66C 198.66a 2.21abc 5.70ab 0.17a
Varyans
Cesit *% *% ** *% *% *% *%x
CV (%) 54 6.6 5.6 5.6 14.6 15.1 2.36

** P0.01 diizeyinde 6nemlidir. YARI: ¢iceklenme baslangicinda yaprak alam1 YARS: tohum olum doéneminde yaprak alami, YAIR1:
¢iceklenme baglangicinda yaprak alan indeksi YAIRS: tohum olum déneminde yaprak alani indeksi, YBO: yaprak biiyiime orani

Yaprak alani (R1-RS5 Donemi)

Yaprak alan1 (cm?/adet/bitki) 6zelligine
ait Cizelge 1 incelendiginde; bu o6zellik
yoniinden ¢iceklenme baslangicinda (R1)
ve tohum olum doneminde (R5) soya
cesitleri arasinda istatistiki yonden onemli
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farkliliklar oldugu belirlenmistir. R1’de en
yiiksek yaprak alan1 Arisoy (172.33 cm?)
cesidinde tespit edilirken, en diisiik yaprak
alan1 ise Atakisi (41.66 cm?) cesidinde
belirlenmistir. R5’de ise en yiiksek yaprak
alan1 Tiirksoy (198.66 cm?) cesidinde, en
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diistik yaprak alani degerine ise Bravo (46
cm?) ve Asya (56.33 cm?) cesitlerinde
goriilmistlir. Her iki gelisim donemi ait
yaprak alan1 6zelligi karsilastirildiginda R1
donemine kiyasla R5 doneminde Arisoy
cesidi hari¢ tiim ¢esitlerin yaprak alaninda
artis gozlemlenmistir. Soya fasulyesinin
yaprak alani, verim i¢in Onemli bir
faktordiir. Yaprak alani, abiyotik (glines
radyasyonu, sicaklik, vb. ) ve biyotik
(zararhlar, hastaliklar, vb.) faktorlerden
onemli derecede etkilenmektedir. Soyada
ekim tarihi yaprak alani iizerinde 6nemli
etkiye sahip oldugu bircok arastirmaci
tarafindan da rapor edilmistir (Battisti ve
ark., 2013; Sentelhas ve ark., 2015; Zanon
ve ark. 2016). Fehr ve Caviness (1977) ekim
tarihi, c¢esit, lokasyon ve hava kosullarinin
ciceklenme baslangic zamaninda sap ve
yaprak sayisint  etkiledigini  ve RS
devresinde yaprak olusumunun
tamamladiginin belirtmistir.

Yaprak alam indeksi (YAI) (R1-R5

Donemi)
Yaprak alam1 indeksi (cm?cm?) ait
ortalama degerler Cizelge 1’de

gosterilmistir. Her iki gelisim doneminde
yaprak alan indeksi yoniinde soya gesitleri
arasinda istatistiki farkliliklar gériilmistiir.
Cigeklenme baslangicinda (R1) en yiiksek
yaprak alam1 indeksi Gapsoyl6 (2.46
cm?/cm?) ¢esidinde belirlenirken, en diisiik
yaprak alan1 indeksi ise Arsoy (1.14
cm?/cm?) ¢esidinde elde edilmistir. Tohum
olum doéneminde (R5) ise en yiiksek yaprak
alan1 indeksi Gapsoyl6 (6.75 cm?/cm?)
cesidinde, en diisiik yaprak alami indeksi
degerine ise Planet (3.34 cm?cm?)
cesidinde belirlenmistir. Her iki gelisim
donemi kiyaslandiginda R5 doneminde
YAI degerleri Rl’e gore yiiksek
bulunmustur. Gapsoy16 ¢esidi iki donemde
de en yiiksek YAI degerine sahip oldugu
goriilmistlir. Calismamiza benzer olarak,
Liu ve ark. (2005) farkli olgunlagsma
gruplarinda ve farkli verim potansiyellerine
sahip soya cesitlerinin en yiiksek YAI
degerine R5 gelisme evresinde ulastiini
bildirmistir. Bitkide yaprak alanin1 ve
indeksini belirlemek bitkilerin fotosentetik
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veriminin degerlendirilmesinde, biyotik ve
abiyotik mahsul hasarinin belirlenmesinde
onemli bir kriterdir. Ayrica erken
ciceklenme bitkisel biiylime ve yaprak alan1
indeksi (LAI)' nin azalmasina neden
olmaktadir. Oztiirk (2015), yapmis oldugu
calismada erken ekimde yaparak alani
indeksi degeri 2.83 cm?/cm? iken, ekim
geciktikce yaprak alani indeksi degeri 2.00
cm?/cm?’ye geriledigini belirtmistir. ki
yillik ortalamaya gore; erken ekimde 2.29
cm?/cm? iken, ge¢ ekimde 1.79 cm?/cm?

olmustur. Bu c¢alismadan elde edilen
sonuglar, Shegro ve ark. (2010)’nin
bulgulariyla  farklihk  gostermektedir.

Ayrica Zhang ve ark. (1962), Chang
(1981)’in yapmis olduklari ¢alismada, bitki
yogunluklar arttikga yaprak alanmi indeksi
degerinde artis oldugunu belirtmislerdir.
Cesitlerin yaprak alani indeksi farkliligi,
bitki basina disen yaprak sayisinin
farkliligindan ve ekolojik  sartlardan
kaynakli olabildigi diistiniilmektedir.
Yaprak bilyiime oram

Yaprak biiyiime orani (cm?/m?/giin)
bakimindan, soya genotipleri arasinda
istatistiki yonden fark onemli goriilmiistiir
(Cizelge 1). Arastirma sonucunda en
yiiksek yaprak bliylime orant Gapsoyl6
(0.17 cm?m?/giin) ¢esidinde belirlenirken,
en diisiikk yaprak biiylime orani ise Planet
(0.05 cm?/m?/giin) ¢esidinde belirlenmistir
(Cizelge 1). Ekim zamanin yaprak biiyiime
orani lizerinde Onemli etkisi oldugu
diisiiniilmektedir. Oztiirk ve Sogiit (2018),
ge¢ ekim zamani uygulamasinda yaprak
biiyiime oran1 0.09 cm?/cm?/giin iken,
normal ekimde 0.13 cm?%cm?/giin olarak
yaprak biiyime oran1 ger¢eklesmistir.
Pedersen ve Lauer (2004)’in yapmis
olduklar1 ¢aligmada, erken ekimde yaprak
bilyiime oran1 400 cm?/cm?/giin iken, geg
ekimde 106 cm?/cm?giin olmus ve
calismamizda da benzer sonuglar elde
edilmistir.
Korelasyon

Ozellikler aras1 korelasyon iliskileri
Cizelge 2’de verilmistir. YAI RS ile YBO
arasinda (r = 0.9081) olumlu ve % 0.1
seviyesinde ¢ok onemli iligki gdriilmiistiir.
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YA Rl ile YA R5 arasinda (r = 0.544)
olumlu ve %l diizeyinde Onemli iligki
goriilmistiir. SPAD R2 ile YAI RS ve YBO
arasinda negatif Onemli iliski olugu
goriilmistlir. YAI Rlile YAI RS ve YA R1
arasinda negatif %1 diizeyinde Onemli

fizyolojik Ol¢iim arasinda onemli iliski
belirlenmemistir. Arastirmamizdan farkl
olarak, Shafagh-Kolvanagh ve ark.
(2008)’de yaptiklar1 ¢alismada soyada R1
gelisme doneminde SPAD ile tane verimi
arasinda pozitif ve O6nemli korelasyon

iligki  belirlenmigti. Verimle 0lgiilen (r=0.86) oldugunu bildirmislerdir.
Cizelge 2. Farkli donemlerde incelenen fizyolojik 6zelliklerin korelasyon analizi

SPAD (R1) SPAD(R2)  YAI(R1)  YAI(R5) YBO  YA(RL)  YA(RS)  VERIM
SPAD (R1) <.0001
SPAD (R2) 0.1725 <.0001
YAI(R1) -0.0491 -0.1081 <.0001 0.007
YAI(R5) -0.1247 -0.4042 0.4247 <.0001 <.0001
YBO -0.1331 -0.3877 0.1884 0.9081 <.0001
YA(RL) 0.2285 0.0387 -0.5379 -0.0866 0.0874 <.0001 0.0003
YA(R5) 0.1199 0.0668 -0.1441 -0.0011 0.0071 0.544 <.0001
VERIM -0.2206 -0.1965 0.0344 -0.1645 -0.1737 0.1003 0.2055 <.0001
Shafagh-Kolvanagh ve ark. (2008)’de Baskanligt ve Sirnak  Universitesi
yaptiklar1 calismada soyada R1 gelisme Rektorliigiine tesekkiirler. Bu Calisma
doneminde yaptiklar1 SPAD o6l¢iimiiyle GAP idaresi baskanligi tarafindan
tane verimi arasinda pozitif ve istatistiksel karsilanan projenin bir kismidir.
acl;(lld%n gplzr.nh. 1 k((i).relasyon (r=0.86) KAYNAKCA
oldugunu bIGmIierar. Battisti, R., Sentelhas, P.C, Pilau, F.G.,
SONUC Wollmann, C.A. 2013. Climatic efficiency

Sirnak kosullarinda II. tirlin olarak
yetistirilen13 soya ¢esidinin c¢igceklenme
baslangicinda ve tohum olum doéneminde
gelisim donemlerinden olgiilen klorofil
igeri8i, yaprak alan indeksi, yaprak alani
degerleri arasinda farkliliklar gostermistir.
Yaprak alani ve yaprak alan indeksi R5
doneminde artig gosterirken SPAD degeri
yoniinden  baz1  g¢esitlerde  azalma
gosterdigi goriilmiistiir. Bunun calismada
kullanilan ¢esitlerin farkli olgunlagma
grubunda yer almasindan kaynaklandigi
distiniilmektedir. Arisoy c¢esidi hem
SPAD hem de yaprak alani degerleri RS
doneminde azdig1 goriilmiistiir. Incelenen
fizyolojik o6l¢iimlerle ile verim arasinda
herhangi bir iliski bulunmamis olmasi
oOlgiilen fizyolojik parametrelerin soyanin
diger gelisme donemlerinde de Olciilmesi
gerektigi kanisina varilmistir.
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Abstract

This study was conducted as a survey study in the 2017 (from
September to December) to analyze the current status and
husbandry practices of Anatolian water buffalo enterprises in Igdir,
Turkey. Using the Simple Random Sampling procedure, a sample
of 98 enterprises was selected among 319 Anatolian water buffalo
producers to apply a questionnaire as a primary source of data
collection. The data revealed that the average age of the owners
was 56.87+1.27 years and they are literate and have mixed
enterprises. The first age of the breeding of buffalo, postpartum
service internal, insemination after estrus detection, lactation length
and the number of inseminations per gestation were 28.20+0.67
months, 72.47+2.82 days, 2.91+£0.23 hours, 236.74 days and
1.2940.06 times, respectively. The average intake time of first
colostrum, the amount of milk intake within the first two hours after
birth and the weaning age in the Anatolian water buffalo calves
were 1.5940.72 hours, 2.71+0.97 kg and 208.42+48.25,
respectively. Implementation of effective policies to develop the
breeding of Anatolian water buffalo in Igdir is mandatory. Such
policies include extension services (on nutrition, veterinary care,
product processing...etc.), increasing the herd numbers, and
establishing a union for Anatolian Water Buffalo Breeders in Igdir
province.
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INTRODUCTION

Buffaloes (Bubalus bubalis) are large-
ruminant animals that play an important
role in the lives of millions of human beings
as a source of milk, meat, draught power,
transportation, and on-farm  manure.
Therefore the demand for buffalo breeding
is increasing all over the world (Demiryurek
et al., 2008; Naveena and Kiran, 2014;
Wanapat and Chanthakhoun, 2015; Ahmad
et al.,, 2021). Also buffalo milk contains
high levels of protein, fat and minerals
(especially calcium and phosphorus) when
compared to cow's milk. High milk quality
and processing of milk (especially
mozzarella, cream, yoghurt, etc.) as well as
meat (such as especially sausage, bacon and
roasting) products increased the demand for
water buffalo production (Damé et al.,
2010; Yilmaz et al., 2011; Canbolat, 2012).
In this respect, buffalo and buffalo products
offer a very important option for producers
and consumers. As the essential
requirements of agricultural production,
milk-producing animals must have sanitary
care and nutrition, clean shelters, and a
qualified workforce for processing and
marketing of the products. The “Anatolian
Water Buffalo Husbandry Project” was
initiated in Turkey in 2011 with the
objectives of extending water buffalo
breeding, improving milk yield and
maintaining the number of water buffaloes
(Anonymous, 2015). Water buffaloes have
been bred for centuries in Turkey as an
essential part of farm stocks (Yilmaz et al.,
2012). Water buffalo enterprises in Turkey
are concentrated in all regions except the
Mediterranean region (Isik and Gul, 2016).
The population of water buffaloes was
declined in Igdir province from 1992
onwards (2560 in 1992 head, 1220 in 2000
head, 1273 in 2012 head, 1879 in 2015 head
and 2235 in 2017 head) and started to
increase later on. As this was the case for
the total water buffalo population in Turkey
for the same period (352.410 in 1992,
104.965 in 2005 and 161.934 in 2017)
(TUIK, 2017). The main reason for this
increase is the provision of state subsidies
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for water buffalo husbandry (Anonymous,
2015). Just as many researchers from the
world have studied structural characteristics
of water buffalos (Panda et al., 2006; Kiper
et al., 2009; DeLong et al., 2017; Ayub et
al., 2017), many researchers from Turkey
have also studied milk, reproductive traits
and structural characteristics to determine
productivity traits of Anatolian Water
Buffalo raised in public agricultural
enterprises in Turkey (Kok, 1996; Kaygisiz,
1999; Sekerden and Avsar, 2008; Gurcan et
al.,, 2011; Sahin and Yildirim, 2012;
Kocaman, 2018). The primary source of
livelihood of the majority of people living
in lgdir province is agriculture. The
employment rate in the agricultural sector in
Igdir is 54%, which is greatly higher than
the Turkish average, which accounts for
23.6% (TUIK, 2017). Ilgdir has great
potential for new investments with the
cultivation of proper fodder crops and
suitable pasture areas. The province is the
region having the least rainfall in Turkey.
Land areas in Igdir Plain are irrigated by the
water withdrawn from the Aras river.
Because of this, there are many irrigation
channels in Igdir province. But, It has been
reported that proper irrigation is required in
order to obtain high efficiency in silage and
grain corn production (Keten and
Degirmenci, 2020; Tas, 2020). Water
buffaloes bathe in these channels, grazing of
pastures and consume reed maces around
these channels. Igdir province in Eastern
Turkey has good potential in terms of water
buffalo breeding. However, there is no
study about the current status and
husbandry practices of water buffalo
enterprises. Determination of the current
situation and husbandry practices of
Anatolian water buffalo in Igdir province
may contribute to the identification and
solution of problems in this region and
similar conditions. Therefore, this study
was conducted to determine the current
situation in animal care and nutrition,
husbandry practices, disease control and
opportunities of marketing as well as to take
the opinions of producers for determining
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the required actions for developing
Anatolian water buffalo husbandry in the
region.

MATERIAL and METHODS

lgdir Plain and its vicinity, where
Anatolian water buffaloes are bred, are
situated within a “microclimatic” area;
continental climatic conditions close to the
Mediterranean climate prevail in the region
while sub-humid cold climatic conditions
dominate higher areas. Thus, the research
on the husbandry characteristics was carried
out in a geography where the average
altitude above sea level varies between 800-
900 m, the average annual temperature is
121 °C and the average annual
precipitation is 258.6 mm. The temperature
of the region varies between 39 °C and 42
°C during the June-August period. The total
land area of Igdir is 3.588 km? 26% of
which (922 km?) are plains, while the
remaining 74% (2.617 km?) consists of
mountainous and rugged terrain. In this
study, the breeding characteristics of the
Anatolian water buffalos were investigated
in lgdir province which has the climatic
characteristics mentioned above.

According to the records of the Igdir
Provincial ~ Directorate  of  Food,
Agriculture and Stockbreeding, there are
a total of 2438 Anatolian water buffalo
bred in 319 enterprises in Igdir province.
33.84% (824 heads) of these water
buffaloes are owned by 104 enterprises in
the Igdir Central district, while 33.55%
(817 heads) are owned by 117 enterprises
in Aralik district, 32.95% (791 heads) are

he N.t%. pg
(N -1)D? +t? pg

(1)
n=Sample size
D=Accepted or desired sampling error

p=Proportion to be estimated
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owned by 94 enterprises in Karakoyunlu
district and 0.16% (4 heads) are owned by
4 enterprises in Tuzluca district. A sample
of 98 water-buffalo-breeding enterprises
was established according to the sampling
method described by Arikan (2007) and
Yamane (2010) and data were collected
primarily through a questionnaire to the
owners of the selected enterprises. The first
source of the data used in this study was the
people who breed Anatolian Water
buffaloes. The questionnaire was designed
to obtain answers. It was obtained data
about themselves, their animals and
businesses from these breeders. Second
group of the sources of information about
buffaloes breeding’s in the Turkey and
World were FAO, Turkish Statistical
Institute (TUIK) and local governmental

bodies as well as locally and
internationally ~ published  scientific
studies.

When collecting data through sampling,
if there are easy transportation means and
low costs associated with collecting the
data, then it is better to use total population
sampling (Arikan, 2007). Otherwise, in the
case when standard deviation and variance
are not known due to lack of prior extensive
studies on the subject conducted in the
region while the total population value (N-
in this case, the total number of enterprises
in Igdir province) is known, it is better to
determine the sample size (number of
enterprises  to-be-surveyed by  the
questionnaire) by performing the Simple
Random Sampling formula (equation 1)
used by Arikan (2007) and Yamane (2010).

319.1,96%.0,1.0,9

= =08
(319 -1)0,05% +1,962 0,1.0,9

N=Population size
t=Table value

q=1-p
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Thus, the determined sample size of
the questionnaire was 98 Anatolian water
buffalo husbandry enterprises. Data
collected through questionnaires was
organized in Excel spreadsheet software
and prepared for the analyses. Data
Obtained were evaluated by using
descriptive statistics and parametric and
non-parametric tests (Yildiz et al., 2011).
In this context, descriptive values for the
investigated characteristics are presented in
Tables and the findings of the study were
compared to the findings of other studies on
water buffaloes conducted in other regions
in Turkey and other countries and
discussed.

RESULTS and DISCUSSION

In the present study, the data was
collected from Anatolian water buffalo
breeding enterprises through a
questionnaire, descriptive values for the
investigated characteristics are presented in
Tables and the findings of the study are
comparatively  discussed against the
findings of other studies on water buffaloes
conducted in other regions in Turkey and
other countries.

According to FAO’s 2015 records, water
buffaloes are commonly bred in 38
countries around the world. The population
of water buffaloes in these countries is
increased by 99.5%, from 97.3 million
(between 1961 and 1970) to 194.1 million
(between 1961 and 2010). India

undoubtedly has the greatest share in terms
of the number of enterprises breeding water
buffaloes, with 57.53% of all water buffalo
breeding enterprises around the world are in
India as of 2010, followed by Pakistan
(15.86%) and China (12.16%). While China
was the second-highest water buffalo
breeding country in the world after India,
Pakistan had passed China due to its social
structure. When we analyze the period
(1961-2010), it can be seen that the
population of water buffaloes increased 13
times in Brazil, 8 times in Italy and 4 times
in Nepal (Isik and Gul, 2016).

In addition to professional experience
and the educational status of people dealing
with animal husbandry, knowledge of
animal husbandry and nutrition techniques
are also among the main factors affecting
the development of stockbreeding.
Production of sufficient and quality coarse
fodders is important for the development of
stockbreeding as well as the knowledge of
husbandry and nutrition  techniques.
Production of fodder crops is important for
the sustainability of the enterprises. It is
recommended that stockbreeders produce
their needs from coarse fodder and quality
fodder crop production from within their
enterprises for a productive and profitable
stockbreeding. Thus, land assets, cultivated
plants and water buffalo assets of the
enterprises are compared in Table 1.

Table 1. Some statistics on water buffalo, land and plant production assets of enterprises in Igdir,

Turkey

Enterprise Data N X Sy Min. Max. Median Z* p-value
Total land area (ha.) 98 425 042 0.2 25.8 285 1633 0.010
Irrigated land (ha.) 98 410 041 02 258 250 1686 0.007
Non-irrigated land (ha.) 98 0.09 0.05 0.0 0.40 0.0 5.314 0.000
Total fodder crops (ha.) 98 248 0.30 0.0 2.50 0.20 1961 0.001
Cornsilage (ha.) 98 0.20 0.05 0.0 0.30 0.0 4.827 0.000
Total grains (ha.) 98 134 0.20 0.0 1.58 0.9 2472 0.000
Total water buffaloes (heads) 98 374 027 1 14 3 1.889  0.002

98 249 0.14 1 7 2 1973 0.001

Buffalo cow (heads)

* Data were analyzed by Kolmogorov-Smirnov test.**: The differences between enterprises are very significant since P<0.01; ha.:hectare
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According to Table 1, the average
cultivated land size (total area) in the
enterprises is 2.85 hectares (ha), the average
total land area cultivated with fodder crops
is 2.0 ha (100% alfalfa) and the average area
cultivated for silage (100% corn) is 0.20 ha.
The average land area cultivated with grains
is 0.9 ha. The average value of land area
cultivated with fodder crops per milking
buffalo cow per enterprise is 1.0 ha. All
enterprises have irrigated lands (Table 1).

The 2.0 ha (average value) of the arable
land are reserved for cultivation of forage
crops in all investigated enterprises, which
corresponds to 74.8% of all arable lands in
total and it is determined that there are 2.20
decares (2.0+0.20 hectare) of fodder crops
cultivation and 0.45 ha of grains (wheat +
barley) cultivation in average terms per
animal. In another study conducted by
Yilmaz (2005) in Erzurum, it was
determined that 34.0% (4.59 ha) of all
cultivated lands are reserved for fodder
crops in enterprises who breed imported
heifers while this was 16.4% (1.36 ha) in
enterprises who became cooperatives, and
2.69 (ha) in average. The percentage of
enterprises cultivating fodder crops (70.2%)
for all enterprises in our study is found to be
higher than the percentage (60.7%)
obtained in a study conducted in Bolu
province. Moreover, 0.2 ha (4.6%) obtained
for enterprises that cultivate silage corn as
fodder crops is found to be lower than the
values (10%) (Sahin, 2000) obtained for
Bolu province.

All Anatolian water buffalo husbandry
enterprises (100%) have the structure of
mixed enterprise (plant and animal
production) and it is observed that they take
put emphasis on fodder crop production.
The average population of water buffaloes
in  Anatolian water buffalo husbandry
enterprises is 3.74 heads while the average
population of milking water buffaloes is
2.49 heads. In their study of enterprises
breeding Anatolian water buffalo in Mus
province, Isik and Gul (2016) found that the
average population was 10.11 heads while
the average population of milking water
buffaloes was 4.56 heads. Gunlu et al.,
(2010) reported that the average population
of water buffaloes was 15.56 heads and the
average population of milking water
buffaloes was 6.74 heads in their study
conducted in Afyonkarahisar province on
enterprises at different ages. All these
findings are quite higher than the total
(3.74+0.27 heads) and milking (2.49+0.14
heads) water buffalo populations obtained
in our study.

Optimal reproductive performance is
essential to the milk yield sustainability.
However, no enough reproductive records
were kept in water buffalo husbandry
enterprises, and thus information about
some reproductive traits was deducted from
the declarations of enterprise owners and
the results of the statistical analyses are
presented in Table 2.

Table 2. Some reproductive traits of Anatolian water buffaloes in Igdir, Turkey

Reproductive traits N X S, F* p
Age at first breeding (month) 98 28.20 0.67 0.493 0.612
Postpartum insemination time (day) 98 7247  2.82 0.235 0.791
Insemination after estrus detect (hour) 98 291 0.23 0.125 0.883
Number of inseminations per pregnancy (times) 98 1.29 0.06 1.486 0.231

*Data are subjected to ANOVA test.

According to Table 2, the average age at
first breeding of Anatolian water buffaloes
bred wunder Igdir’s conditions was
28.20+0.67 months, while average calving
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to first service interval was 72.47+2.82
(days), the average time of bull introduction
after the detection of the first estrus was
2.9140.23 hours and the average number of



ISPEC Tarim Bilimleri Dergisi, 5(1): 107-117, 2021

inseminations per gestation was 1.29+0.06
times. There were no significant differences
among the enterprises in terms of the
mentioned traits (P>0.05) (Table 2).

According to Turkey’s Domesticated
Animals Genetic Sources Promotion
Catalogue (URL, 2004), the average age at
first breeding of Anatolian water buffalo is
25 months (in the range of 24-26 months),
however, the average age at first breeding
determined in the present study (28.20+0.67
months) was higher.

On the other hand, Yilmaz (2013)
reported that the age at first breeding is in
the range of 18-25+ (months) for Anatolian
water buffaloes bred under village
conditions in Afyonkarahisar province,

Institute in the same province. These
findings are lower than the average of
28.20+0.67 months found in our study
conducted under stockbreeder conditions.

The average interval from calving to the
first service of Anatolian water buffaloes in
Igdir province was 72.47+2.82 days. Some
researchers recommend that water buffaloes
should be introduced to bulls at the first
estrus, otherwise the second estrus might be
seen after 8-10 months (Uslu, 1970).

As in dairy cattle farming, high milk
yields and their continuity are also desirable
in water buffalo husbandry. The data on
milk production and yield are obtained from
the responses of the owners of Anatolian
water buffalo husbandry enterprises and

while Uslu (1970) reported 20-24 months presented in Table 3 after statistical
for water buffaloes bred in State Research analyses.
Table 3. Milk yield measurements of Anatolian water buffaloes in Igdir, Turkey
Enterprise N X Sx Min. Max.
Average daily milk yield (kg) 98 5.48 0.07 3 11
Lactation period (days) 98 226.00 1.52 150 305
Annual milk yield (kg) 98 1228.56 15.60 540 2430

The average lactation period, average
milk yield per animal and lactation milk
yield in the enterprises were calculated as
226.0 days, 5.48 kg and 1228.56 kg,
respectively (Table 3). Moreover, it was
observed that all (100%) water buffalo
husbandry enterprises in Igdir province
make two milking daily and all milking was
carried out by finger milking.

Yilmaz (2013) reported that all
Anatolian water buffaloes are usually
milked twice a day and this is decreased to
one during dry periods under village
conditions in Afyonkarahisar province. In
another study conducted in the same
province, Uslu (1970) also reported that
water buffaloes are usually milked twice a
day. The number of milking in our study is
in agreement with the findings of these
studies.

The calculated average lactation period
of the enterprises was 226.0 days, the
average daily milk yield was 5.48 kg and the
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lactation milk vyield was 1228.56 kg.
According to Communiqué Regarding the
Registry of Turkey’s Domestic Animals
Breeds and Lines numbered 2004/39
(Anonymous, 2009), the lactation period of
Anatolian water buffaloes is registered as
232.83 days with the lower and upper limits
are 112.0 and 449.0 days, respectively,
lactation period milk yield was 925.33 kg
(in the range of 186.0-2403.0 kg) and daily
average milk yield for 305-days was
1230.75 kg. Yilmaz (2013) reported that the
average milk vyield of Anatolian water
buffaloes under village conditions in
Afyonkarahisar province is 1205 (It
lactation™) and the yield varies between 600
kg and 2200 kg. Uslu (1970) calculated the
average lactation period milk yield of the
herd belonging to the State Research
Institute in Afyonkarahisar as 893.4458.45
kg (442 - 1715 kg) and 709.59+23.25 kg
(186 -1603 kg) under village conditions in
the same province.
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Sahin and Ulutas (2013) reported
lactation milk yield, the average daily milk
yield and the average lactation period of
Anatolian water buffaloes bred in Tokat
province and its districts as 708.5+15 kg,
4.84+0,099 kg and 147.9+1.63 days,
respectively. In another study on Anatolian
water buffaloes bred by the villagers in
Amasya province, the average daily milk
yield was 2.76 £ 0.051 kg, lactation milk
yield is determined as 470.91 + 9.784 kg
and the average lactation period is
determined as 171.8 £ 1.66 days (Kul et al.,
2016).

Borghese (2013) reported lactation milk
yield and average lactation period of Italian
water buffaloes as 2.200 kg)and 270 days,
respectively. All these findings are below
the findings of the present study conducted
on Anatolian water buffaloes bred in lgdir
province. On the other hand, Pawar et al.,
(2012) obtained the average lactation milk
yield as 2229.87 + 93.7 kg in their study
conducted on 515 Murrah water buffaloes
in Ludhiana province of Punjab, India.

In a questionnaire survey on Anatolian
water buffaloes bred under village

conditions in Afyonkarahisar province,
breeders expressed that the lactation period
is in the range of 121-270 days (Yilmaz,
2013). On the other hand, Uslu (1970)
reported the average lactation time for
stocks in the Afyonkarahisar State Research
Institute as 244.4+2.54 days in a range of
134-349 days while the average lactation
period is 256.1+4.28 days in a range of 112-
449 days under village conditions. In the
present study, the average lactation period
was found to be shorter (226.0+1.52 days)
than those reported in these studies (Uslu,
1979; Yilmaz, 2013).

To get the maximum benefit from the
available live material in dairy cattle
farming and to operate the enterprises most
productively, breeders should primarily
seek to have one offspring annually from
each animal in the stock and to apply proper
care and nutritional programs for achieving
quality and high milk yield and for keeping
animals in the stock for longer periods.
Thus, information obtained on the feeding
of Anatolian water buffaloes bred in lgdir
province is summarized in Table 4.

Table 4. Statistics on nutrition and feeding of buffalo cows and buffalo calves at Igdir, Turkey

Anatolian water buffalo feeding traits N X Sy Median Min. Max. Z* P
Buffalo cow feeding

Number of daily meals (times) 98 2.17 0.38 2 3 4972 0.000
Daily concentrate feed (kg) 98 1.71 0.18 0 5 2.447 0.000
Daily coarse fodder (kg) 98 11.29 3.51 10 3 20 2.436 0.000
Daily silage (kg) 98 1.37 0.41 0 0 15 4.874 0.000
Buffalo calf feeding

First colostrum feeding (hours) 98 1.59 0.72 15 1 5 2929 0.000
Amount of daily milk fed (kg) 98 2.71 0.97 2 1 5 3.146 0.000
Weaning age (days) 98 208.42 48.25 210 90 305 1.289 0.072

* Kolmogorov-Smirnov Z test was performed to test the data.

As seen in Table 4, water buffaloes are
fed 2.17+ 0.38 times per day. The amounts
of concentrate feed, coarse fodder and
silage per water buffalo were 1.71+0.18 kg,
11.29+3.51 kg and 1.37+041 kg,
respectively. It was also observed that
buffalo calves have their first intake of
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colostrum within 1.59+0.72 hours after
birth. On the other hand, the average daily
milk allowance for buffalo calves was
2.71+0.97 kg and the average weaning age
was 208.42+48.25 days. It can be said that
buffalo calves’ first colostrum intakes are
timely and sufficient. Having said that, it is
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also observed that weaning time is rather parasites are known to be effective in the
long. transfer of some diseases. Therefore, the
As in all living beings, the presence of presence of parasites in Anatolian water
parasites  negatively affects animal buffalo enterprises is investigated and the
productivity in water buffalo husbandry and obtained data are summarized in Table 5.

Table 5. Statistic on the presence of parasites in enterprises of Anatolian water buffaloes in Igdir,

Turkey
Districts NI% No Palgiissi:es . l.<inds of parasites . .
parasites Pediculus Ticks Scabs Pediculus+ticks  Total
Central n 4 26 9 6 2 9 (26)30
% 13.3 86.7 346 231 7.7 34.6 100.0
Karakoyunlu n 7 39 16 5 4 14 (39)46
% 15.2 84.8 41.0 128 10.3 35.9 100.0
Aralik n 4 18 3 3 0 12 (18)22
% 18.2 81.8 16.7 16.7 0.0 66.7 100.0
Genel N 15 83 28 14 6 35 (83)98
% 15.3 84.7 33.7 16.9 7.2 42.2 100.0

%?=8.300, P=0.405; ( ) Numbers in parentheses show the number of enterprises with the occurrence of parasites and their
percentages.

84.7% of all Anatolian water buffalo This proportion is higher than the
husbandry enterprise owners expressed that proportion of farms with parasites (84.7%)
parasites are present in their enterprises obtained in this study.
while 15.3% expressed that there are no Controlling animal health and deaths is a
parasites present in their enterprises. It is necessity to keep up sustainability in animal
determined that pediculus seen in 33.7%, husbandry enterprises. If animal death rates
ticks in 16.9%, scabs in 7.2% and pediculus in an enterprise are high, then animal care-
+ ticks are seen in 42.2% of enterprises that nutrition and stock management practices
expressed the presence of parasites in herds must be reviewed and revised. In this
(Table 5). respect, the problem of water buffalo cow

It was reported in a study on Anatolian and buffalo calf deaths and fertility
water buffaloes bred under village problems were investigated in Anatolian
circumstances in Afyonkarahisar province water buffalo husbandry enterprises.
that 90% of breeders expressed the presence Obtained data is presented in Table 6.

of parasites in their stocks (Yilmaz, 2013).

Table 6. Information on water buffalo and buffalo calf deaths and fertility problems within the last
five years in enterprises of Anatolian water buffaloes in Igdir, Turkey

No Problems Repetition of the problems
General problems N/%  Problems Exist 1(times) 2(times) 3(times) Total
Calf death problem N 55 43 38 4 1 (43) 98
% 56.1 43.9 (88.4) 38.8 (9.3)41 (2.3)1.0 100.0
Cow death N 73 25 22 3 0 (25) 98
problem % 74.5 25.5 (88.0) 22.4 (12.0)3.1 (0.0)0.0 100.0
Fertility Problems  n 67 31 27 3 1 (31) 98
% 68.4 31.6 (87.1) 27.6 9.731 (3.2)1.0 100.0

(): If the problem exists, is how many repeated (number and %)
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Proportions of Anatolian water buffalo
husbandry enterprises that experienced
buffalo and buffalo calf deaths within the
last five years are 25.5% and 43.9%,
respectively. Proportions of the enterprises
who expressed that they lost one, two and
three calves within the last five years are
38.8%, 4.1% and 1%, respectively. On the
other hand, proportions of the enterprises
that expressed that they lost one, two and
three adult water buffaloes within the last
five years are 22.4%, 3.1% and 0%,
respectively. As for the fertility problems,
proportions of the enterprises who
expressed that they experienced one, two
and three fertility problems situations
within the last five years are 27.6%, 3.1%
and 1%, respectively.

According to Communiqué Regarding
the Registry of Turkey’s Domestic Animals
Breeds and Lines numbered 2004/39, the
average calf survival rate of Anatolian
water buffalo is 88.11% for the first 6
months (URL, 2004). Yilmaz (2013)
reported a 90-100% calf survival rate for
Anatolian water buffaloes bred under
producer conditions in Afyonkarahisar
province. The very low calf death ratio
within the five years obtained in our study
indicates high calf survival rates for
enterprises in Igdir province and it can be
said that this ratio is similar to those
reported in other studies.

CONCLUSION

The research showed that the Igdir
region is very suitable for water buffalo
husbandry.  Particularly, large forage
growing areas, production of alfalfa, which
is a high-protein coarse fodder indicate high
profits for stockbreeders. However, some
actions and measures should be taken to
achieve profitable water buffalo husbandry
in the region. These are; the number of
buffalo cows in the Anatolian water buffalo
husbandry enterprises should be increased
to maximize production and to maximize
the effective utilization of the workforce.
Males of the high-yielding animals in the
enterprises of the region should be selected
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for breeding purposes to increase milk
yields. An “Anatolian Water Buffalo
Breeders Union” should be established in
the region. In this way, organized breeders
would have a chance to act collaboratively
and find solutions to the problems of water
buffalo husbandry more easily. The union
would improve the profitability of water
buffalo husbandry, as it will facilitate the
extension of modern husbandry techniques
as well as a collective action on matters of
product processing, storing and marketing.
The coordinated action of breeders with
other animal husbandry organizations
throughout Turkey should be encouraged to
facilitate their actions for developing
effective policies by keeping water buffalo
husbandry on the general agenda.
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Zeytinde (Olea europaea cv. Ayvalik) Farkli Potasyumlu Giibre
Uygulamalariin Verim ve Zeytinyagi Icerigi Uzerine Etkisi

Ozet

Ulkemiz tariminda zeytin ve zeytinyagina verilen &nem giin
gectikce artmaktadir. Yetistiricilikte en 6nemli kiiltiirel uygulama
dengeli bir giibrelemedir. Bu baglamda potasyum (K) lu giibre
uygulamasi, ihmal edilemez ¢iinkii meyve kalitesini 6nemli dlciide
tyilestirmektedir. Bu amacla farkli potasyumlu giibrelerin (KNOs3,
K2S04 ve KNO3+K,SOjy) , Ayvalik ¢esidi zeytinde meyve verimi,
meyve yag icerigi (%)ve meyve ile kalkan NPK miktarina etkileri
aragtirtlmistir. Caligma 2016-2017 yillarinda, Zeytincilik Arastirma
Enstitiisii (Bornova, Izmir) deneme bahgesinde bulunan 35
yasindaki Ayvalik zeytini parsellerinde tesadiif bloklari deneme
desenine gore 4 tekrarlamali olarak kurulmustur. Giibre
uygulamalar1 Nisan-Eyliil aylar1 arasinda fertigasyon sisteminden
yapilmstir. Sonuglar degisik K’lu giibrelerin, 2016 yilinda Kontrol
uygulamasina gore verimi arttirdigi, 2017’de ise KNOs
uygulamasinin 6ne ¢iktigin1 gostermektedir. Aga¢ basina yag
(kg/agac) miktari ile yag (%) icerikleri, ilk y1l K2SOg, ikinci yil ise
KNO3z uygulamasinda yiiksek bulunmustur. Uygulamalara gore
meyvedeki K miktarlarinin yillara gore fark ettigi, topraktaki
almabilir K miktarinin ise arttigi saptanmistir. Sonugta dengeli ve
diizenli bir gilibre uygulamasi ile birlikte zeytin veriminde ve
kalitesinde artis saglandigi goriilmektedir.

The Effect of Different Potassium Fertilizer on Yield and Oil
Content of Olive (Olea europaea cv. Ayvalik)

Abstract

Olive, its fruit as well as its oil is an important crop/food in the
agriculture of Turkey. The impact of a balanced fertilization on
crops is very great. In this regard, the effect of potassium (K)
fertilizers can not be denied. The objective of this study was to
examine the effect of different K fertilizers (KNO3, K3SO4 ve
KNO3+K>S04), on fruit yield, fruit oil and fruit NPK uptake. A
field experiment was conducted in the Ayvalik olive plantation of
the Olive Research Institute in Bornova-lzmir, Turkey during 2016
and 2017. The experiment was designed in randomized blocks with
4 replications. Fertilizers were applied via fertigation from April to
September. Results of 2016 showed that yields were higher in all
of the K treatments compared to the Control. In the year 2017,
KNO3 receiving trees had the highest yield. Qil yield per tree and
oil (%) were significantly affected by K;SO4 in 2016 and by KNO3
in 2017. Results also indicated the rise in the available K in the soil
under the canopy of the trees. It can be concluded that olive yield
and oil content increase after a balanced and well organized
fertilization.
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GIRIiS

Zeytin  (Olea europaea L.) Dogu
Akdeniz’in dogal bitki Ortiisii olmakla
birlikte, ekonomik Onemi olan en eski
meyve tiirlerinden birisidir (Mete ve ark.,
2017). Tarih oncesi devirlerden bu giine
kadar 6nemini koruyan, bilinen en eski ve
en uzun siire Uiriin veren bir meyve agacidir.
Insanlarin saglikli beslenmesinde her gecen
giin 6nemi daha da artan zeytin, sofralik ve
S1V1 yag hammaddesi olarak
degerlendirilmektedir. Ulkemiz diinya dane
zeytin ve zeytinyagi iiretiminde 5. sofralik
zeytin {iretiminde ise 4 sirada yer
almaktadir (FAO, 2018). Sofralik zeytin
tiretimi diinyada 2.925.000 ton, {ilkemizde
ise 414.000 tondur ve %14.5’lik pay ile
diinyada Ispanya ve Misirdan sonra 3.
sirada yer almaktadir (I0C, 2020). TUIK
(2019) verilerine gore Tiirkiye’de bulunan
zeytin agaclarinin 154.037.215 adet meyve
veren, 280.389.15 adet {irline yatmamis
olmak {izere toplam 182.076.130 adet
zeytin agac¢ varligt bulunmaktadir. Elde
edilen zeytinin 287.041 tonu zeytinyagi,
455.772 tonu ise sofralik zeytin olarak
degerlendirilmektedir (UZZK, 2018).

Zeytin agaclar1 diger meyve tiirlerine
oranla her kosulda yetisebilme ozelligine
sahip  olmakla  birlikte,  beslenme
yetersizliginde hastalik ve zararlilarla
miicadelenin artmasi, verim ve Kkalite
diismesi gibi sorunlar ortaya c¢ikmaktadir
(Tas, 2020). Bu nedenle zeytin agacinin
daha verimli olabilmesi i¢in kiiltiirel
islemlerin diizenli yapilmas1 gerekmektedir.
Kiiltiirel islemler i¢inde agacin beslenmesi
onemli yer tutmaktadir. Toprakta eksik olan
veya bitkiler tarafindan alinamayacak
formda bulunan besin elementlerinin
topraktan ve yapraktan bitkiye uygulanmasi
gerekmektedir. Giibrelemenin iirlin miktar
tizerine etkisi ¢ok yiiksektir. Ancak
giibrelemede, toprak ¢ozeltisi igindeki besin
element dengesi dikkate alinmali ve
bitkinin ihtiyaci tam olarak karsilayabilecek
miktarlarda giibre topraga ilave edilmelidir
(Soysal ve ark., 2020). Bu baglamda bir
bitki besin elementi olan potasyumun (K)
zeytin yetistiriciliginde ayr1 bir yeri vardir.
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Meyve boyutu, sayisi, et/cekirdek oran1 K
beslenmesi ile iligkilidir. Ayrica N ve K
noksanliklar diisiik 1s1 dereceleri ve kuraga

duyarlihgn  artinr  (Ozbek,  1981).
Calismamizda, farklh  K’lu  giibre
uygulamalarinin  ayvalik c¢esidi  zeytin

agaclarinin verim, meyve ile kalkan N-
P20s5-K20 miktarlari, yag verimi ve % yag
icerikleri  lizerine  olan  etkilerinin
belirlenerek, uygulamalar arasindaki olasi
farklarin ortaya ¢ikarilmasi amaglanmistir.

MATERYAL ve YONTEM
Materyal

Calisma Bornova Zeytincilik Arastirma
Enstitiisii deneme arazisinde bulunan, 35
yasindaki  Ayvalik zeytin  ¢esidinin
bulundugu deneme parselinde 2016-2017
yillar1 arasinda yapilmistir. Tesadiif bloklar1
deneme desenine gore kurulan ¢alisma 4
tekrarlt ve her uygulamada 3 agac olacak
sekilde kurulmustur.

Deneme alaninda hasat doneminden
sonra iki derinlikten (0-30 ve 30-60 cm)
alinan toprak 6rneklerinin pH ve elektriksel
iletkenlik (McLean, 1982), biinye Soil
Survey Manual (1951) ve kire¢ Scheibler
kalsimetresi ile belirlenmistir (Caglar,
1949). Organik Madde Walkley-Black
Yontemi ile (Jackson, 1962), toplam N
Makro Kjeldahl Metoduyla (Bremner,
1965), alinabilir P Olsen ve ark. (1954)
tarafindan bildirildigi sekilde yapilmistir
(Kacar, 1995). Almabilir K, Ca, Mg toprak
ornekleri I N Amonyum Asetat (pH 7.0) ile
ekstrakte edildikten sonra elde edilen
stizikte ICP-OES cihazi ile belirlenmistir
(Carson, 1980). Toprak oOrneklerinin
aliabilir Cu, Fe, Mn ve Zn degerleri,
DTPA (pH 7.3) ile ekstrakte edildikten
sonra elde edilen siiziikkte ICP-OES cihazi
ile saptanmistir (Kacar ve Fox, 1966).
Deneme alaninin toprak ozellikleri Cizelge
1’de verilmistir. Deneme alan1 topragi, hafif
alkali, tuzsuz, tin biinyeli, kirecli ve
organik madde igerigi ¢ok diigiiktiir.
Topraklarin toplam N igerigi diisiik, P, K ve
Ca igerigi yiiksek, Mg diisik ve mikro
element icerikleri yeterli durumdadir
(Cizelge 1).
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Cizelge 1. Deneme alani topraginin bazi fiziksel ve kimyasal 6zellikleri

Derinlik Biinye Toplam Tuz H CaCOs; O.M. N
(cm) Sintfi (%) P (%) (%) (%)
0-30 Kumlu tin 0.0025 7.40 8.02 1.77 0.09
30-60 Kumlu killi tin 0.0036 7.43 7.22 1.04 0.07
Derinlik P K Ca Mg Fe Cu Mn Zn
(cm) mg/kg ma/kg mg/kg ma/kg mag/kg ma/kg mg/kg mg/kg
0-30 69 259 3591 103 3.50 4.01 7.41 4.30
30-60 77 299 3678 107 3.84 2.84 8.33 341
Alman yaprak ve meyve ornekleri, 65 °C’de farkliliklarin  ifade edilmesinde Duncan
kurutulup, 6giitiilerek analize hazirlanmigtir coklu karsilastirma testinden
(Kacar, 1972). Azot makro kjeldahl metodu yararlanilmigtir.
(Kacar ve Inal, 2008) ile toplam P, K, Ca, BULGULAR ve TARTISMA

Mg, Na, B, Cu, Fe, Mn ve Zn ise H.0; +
HNO:s asit ile mikrodalga yakma cihazinda
yakilmasi ile elde edilen siiziiklerde ICP-
OES ile belirlenmistir (Zarcinas ve ark.,
1987). Zeytin Orneklerinin yag miktar
tayini TS EN ISO 659’a gore yapilmstir.
Toprak ve yaprak analiz sonuglarina gore
olusturulan giibreleme programi,
fertigasyon sistemi ile nisan-eyliil aylar1 (5
ay siliresince) arasinda uygulanmistir.
Giibreleme programinda, N ve P kaynagi
olarak NH4NO3 (%33-35 N) ve NH4H2PO4
(%12 N , %61 P,0s) giibreleri kullanilmis
ve sabit dozda verilmistir. Potasyumlu
giibreler ise KNO3 (%13 N %46 K;0),
K2SOs (%51 K20), KNO3+K>SOs ve
Kontrol olarak 4 wuygulama seklinde
planlanmistir. Hasat, meyve Orneklerinin
pembe olum donemi olan ekim ay1
icerisinde yapilmis ve aga¢ basina verim
(kg/agac) hesaplamalari yapilmistir. Yaprak
ornekleri ise her iki yilda da bitki besin
elementlerinin stabil donemleri olan ocak
ayt1 icinde ve yillik siirgiinlerin orta
kismindaki yaprak ciftleri saplar1 ile birlikte
alimmustir (Piiskiilciti ve Aksalman, 1988).

Elde edilen veriler SAS istatistik
programinda varyans analizine tabi
tutulmus ve wuygulamalar arasindaki

Ayvalik ¢esidi zeytin agaglarinda 2016-
2017 yillart arasinda yapilan farkli K’lu
giibre uygulamalarinin, almabilir toprak
K’u (mgkg), yaprak K’u (%), verim
(kg/agag), agag basma yag (kg/agac), yag
(%YA) degerleri incelenmistir.  Ayrica
deneme alanindan 2016-2017 yillarinda iki
derinlikten (0-30 ve 30-60 cm) alinan
toprak orneklerinde, bitki besin elementleri
ile giibreleme iligkileri de incelenmistir.
Yiizey toprak (0-30 cm) derinliginde
KNO3+K>SO04 uygulamasi ile K, B, Cu ve
Zn arasinda 0,01, Fe ile 0,05 diizeyinde
onemli iliski belirlenirken, Mn ile 6nemli
diizeyde bir iliski bulunmamistir (Cizelge
2). Yiizey altindaki (30-60 cm) bitki besin
maddeleri  ile uygulamalar arasinda
herhangi bir iliski saptanmamistir. En
yiiksek alinabilir K (mg/kg) degeri, 2. yilda
KNO3+K2SO4 (362.58 mg/kg)
uygulamasindan alinan toprak 6rneklerinde
belirlenmistir. Istatistiki olarak
degerlendirildiginde K2SO4 uygulamasi ile
aynt grup icerisinde yer aldig
goriilmektedir. Diger wuygulamalar ile
topraktaki bitki besin elementleri arasinda
iliskiler degiskenlik gostermektedir
(Cizelge 2).
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Cizelge 2. Potasyumlu giibre uygulamalari ile toprak-besin elementi igerikleri arasindaki iliskiler

2016-2017 mg/kg

K™ B~ cu” Fe" Mn® "~
Kontrol 257.43 ¢ 1.44 bc 356D 4.48 e 7.24ab 467D
KNOs 280.92 1.48ab 338D 442¢c 7.66 a 4.72b
K2SOs 296.36 b 136¢ 358D 4.86 ab 6.11D 451D
KNO3+K>S04 362.58 b 155a 4.29 a 504a 6.67 ab 6.67a

Yaprak ve meyve K (%) igerikleri, verim
(kg/agag), % yag ve aga¢ basina yag
(kg/agac)  miktarlarnnt  Cizelge  3’de
bildirilmistir. 2016-2017 yillarinda kontrole
gore K’lu giibre uygulamalar ile verim
arasinda 0.01> diizeyinde Onemli iliski
bulunmusgtur. 2016 yilinda kontrole gore
K2SOs4 (67.53 kg/agag), 2017 yilinda ise
KNO3 (80.33 kg/agag) uygulamasinda en
yiikksek verim alinmistir (Sekil 1). 2017

yilinda periyodisite (iirlinsiiz y1l) beklentisi
olmasimna ragmen diizenli gilibreleme ile
irin - alindigr  goriilmektedir.  Zeytin
giibrelenmesi ile ilgili yapilan pek cok
caliygmada da  diizenli  giibrelemenin
periyodisite egilimini azalttig
bildirilmektedir (Villalta, 1997; Sibett ve
Ferguson, 2002). Zeytinde optimum
giibreleme verim artig1 yaninda, iiretimdeki
stirdiiriilebilirlik tizerine de etki etmektedir.

Cizelge 3. Potasyumlu giibre uygulamalarinin verim (kg/agac), yaprak ve meyve K(%), yag verimi
(%) ve yag verimi (kg/agag) lizerine etkisi

Verim** Yaprak K Meyve K Yag Verimi* Yag verimi**
(ke/agac) (%) (%) (%) (kg/agac)
2016
Kontrol 34.20b 1.48 2.07 15.39b 5.27c
KNOs 62.98 a 1.37 1.98 16.08 b 10.11 ab
K2SO4 67.53 a 1.29 2.04 18.46 a 12.56 a
KNO3+K>S04 55.77 a 1.52 2.13 15.45b 8.56 b
2017
Kontrol 49.78 ¢ 1.13 1.42 16.33 8.13¢c
KNOs 80.33a 1.23 1.71 17.62 14.09a
K2SO4 72.39b 1.14 1.70 16.81 12.15ab
KNO3+K2S04 72.93 b 1.17 1.63 15.30 11.11b
m Kontrol = KNO3 m=K2S04 = KNO3+K2S0O4
62,98 , 55 . 1078 80,33 72,39 72,93

Ar

il iy

2016

2017

Sekil 1. Potasyumlu giibre uygulamalarinin verim (kg/agag) tizerine etkisi

Calismada K’lu giibre uygulamalarinin,
zeytin yapraklarinin toplam K (%) igerigi
iizerine olan etkisi de incelenmistir (Cizelge

3). En yiiksek yaprak K i¢erigi, 2016 yilinda
KNO3+K2S04 (%1.52), 2017 yilinda KNO3
(%1.23) uygulamasinda belirlenmistir.
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Farkli calismalardan elde edilen sonuglar
degiskenlik gostermekle birlikte, Erylice

(1979) drinlii  yilda Ayvalik zeytin
cesidinde K’u  9%0.30-0.62  arasinda
saptanugtir.  Uriin  alinmayan  yilda

yapraklardaki % K miktarlar tirtinlii yillara
gore daha diisiik bulunmustur. Zincircioglu
(2018) Domat zeytin c¢esidinde yaprak
orneklerinin ortalama K igerigini %0.71-
1.52 arasinda tespit etmistir. Haberman ve
ark. (2019) toprak K’nun zeytin agaglarinin
biliylimesi ve verim iizerine olan etkisini
inceledikleri bir c¢alismada, topraktaki
disik K’un ¢iceklenme ve meyve
tutumunda azalmaya neden oldugunu ve
meyve sayisinda azalmaya bagli olarak
verimin  diistiiglinii  vurgulamislardir.
Ayrica 2 sene iist liste K’lu giibreleme
yapilmamasina ragmen yaprak K (%0.8)
degerinin, yeterlilik  sinirmin  altina
diismedigi ama verimde Onemli oranda
kayiplara neden oldugu bildirilmistir.

Saykhul ve ark. (2014) zeytin yapragina
farkli dozlarda KCI, KNOs ve KzSOq4
glibresi uygulamiglardir. Zeytin yaprak K
konsantrasyonunun KCI> KNOsz> K3SO4
seklinde arttig1 belirlenmistir. Fox ve ark.
(1964), yapraktaki K miktarinin %0.70-
0.95 oldugunda, en az (ortalama 18
kg/agac¢) dane veriminin alindigini, yaprak
K ortalama %1.5 seviyelerinde ise en
yiiksek verimin (42 kg/agag) elde edildigini
belirlemislerdir. Calismada yaprak toplam
K icerikleri degerlendirildiginde,
yapraklarin yeterli ve yliksek K (%) grupta
yer aldig1 ve diger ¢alismalarla da uyumlu
oldugu goriilmektedir.

Zeytin yag verimi (%) incelendiginde,
2016 yilinda K2SOq4 (%18.46)
uygulamasinin 6n plana ¢iktig1 ve istatistiki
olarak 0.01 seviyesinde Onemli oldugu
saptanmuistir (Cizelge 3). 2017 yilinda ise en
yiksek yag verimi, KNOsz (%17.62)
uygulamasinda belirlenmistir. Aga¢ basina
yag miktan (kg/agac) degerlendirildiginde
ise yag verimine benzer olarak K’lu giibre
uygulamalariin yag miktart iizerine etkisi
0.01> diizeyinde 6nemli bulunmugtur. 2016
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yilinda aga¢ basina yag miktari, en yiiksek
K2SOs4 (12,56 kg/agag) ve KNOs (10.11
kg/agac) uygulamalarinda belirlenmistir.
2017 yilinda ise agag¢ basi yag miktar1 bir
onceki yila gore bir miktar yiikselmekle
birlikte, KNOz (14.09 kg/agac) ve K2SO4
(12.15 kg/agag) uygulamalarinin 6n plana
ciktig1 gorilmektedir. Kiikiirdiin yagli bitki
tohumlarinin yag igeriklerinin artmasina
neden oldugu ve bu nedenle K>SO4
uygulamasinin on plana ciktig1
distiniilmektedir (Giizel ve ark., 2002;
Kacar, 2012).

Potasyumlu  giibre = uygulamalarinin
meyve % K igerikleri iizerine etkisinin
istatistiki olarak 6nemli olmadig1 ve tiim
uygulamalarin aynm1 grupta yer aldigi
belirlenmistir (Cizelge 3). 2016 yilinda en
yiilksek meyve K igerigi KNO3;+K>SO4
(%2.07), 2017 yilinda ise KNO3 (%1.71)
uygulamasinda belirlenmistir (Sekil 2).
Seferoglu (1996), Ayvalik yoresi zeytin
meyve (Ayvalik cesidi) oOrneklerinin K
iceriklerinin %1.82-1.87 arasinda oldugunu
bildirmistir. Pekcan ve ark. (2020) Ayvalik
zeytin ¢esidinde yaptiklar1 ¢alismada,
meyve tutumundan hasada kadar olan
donemde meyve etinde kuru maddede
%1.24-1.77 K, c¢ekirdekte ise %0.11-0.29
arasinda K degisimi saptamiglardir. Hasat
donemi meyve eti orneklerinde %2.42 K,
cekirdekte ise  %0.25  belirlenmistir.
Haspolat (2009), Gemlik zeytin ¢esidinin
meyve Orneklerinde ortalama %0.97-1.02
arasinda K bulmustur. Ozilbey (1997),
meyve Orneklerinin K igeriklerinin, yillara
ve oOrnek alma donemlerine  gore
degiskenlik  gosterdigini, yas agirhk
iizerinden meyve etinde % K iceriginin 0.2-
2.5 arasinda degistigini  belirlemistir.
Seferoglu (1996), Ayvalik yoresi zeytin
meyve Orneklerinin K miktarlarimi %1.82-
1.87 (kuru agirlik) arasinda, Soyergin
(1993) Gemlik zeytin ¢esidinde %0.37-0.95
K (yas agirlik) saptamistir. Belirlenen
meyve toplam K (%) degerlerinin yapilan
caligmalarla uyumlu oldugu goriilmektedir.
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m Kontrol = KNO3

2,5

= K2S04

KNO3+K2S04

15

0,5

Yaprak % K Meyve % K

2016

Yaprak % K
2017

Meyve % K

Sekil 2. Potasyumlu giibre uygulamalarinin yaprak ve meyve K (%) igerikleri iizerine etkisi

2016-2017 yillarinda, yaprak ve meyve
K (%) igerikleri karsilastirildiginda, 2016
yilinda K2SO4XKNO3 uygulamasinin, 2017
yilinda ise KNO3 uygulamasinin 6n plana
ciktig1 goriilmektedir (Sekil 2). Ancak
sonuglar genel olarak incelendiginde, 2017
yil1 verim, yaprak toplam K (%), yag verimi
(%), agag basina yag (kg/agag) ve meyve K
(%) igerikleri ile KNOsz uygulamasi 6ne
cikmaktadir (Cizelge 3).

Calismada, iiriin ile kaldirilan N, P20Os,
K20 miktarlar1 da hesaplanmig ve topraktan
en fazla K2O’un kaldirildigi belirlenmistir
(Cizelge 4, Sekil 3) Potasyumdan sonra en
fazla kaldirilan N elementidir. Pekcan ve
ark. (2013) Uslu ve Domat cesitlerinin

kaldirdigi  besin element miktarlarini
inceledikleri ¢alismalarinda, her iki gesitte
de benzer olarak iriin ile en fazla K20’in
kaldirildigint ~ bildirmislerdir. ~ Dikmelik
(1984) Memecik zeytin gesidi ile yaptigt
caligsmada, 1 kg tiriin ile ortalama 4.10 gr N,
1.44 gr P,Os ve 9.95 gr K2O’in, Ignocio
(1969) ise 1 toniiriin ile 9 kg N, 2 kg P>Os
ve 10 gr K20 kaldirildigini belirlemislerdir.
Kaldirilan N, P20s ve KO miktarlar
arasinda  farklilk  olmasinin  nedeni
dekardaki aga¢ sayisi, alman {irlin
miktarinin ve ¢esitlerin farkli olmasindan
kaynaklanabilir. Caligmada elde edilen
bulgularin literatiirlerle uyumlu oldugu
goriilmektedir.

Cizelge 4. 100 kg iiriin ile kaldirilan bitki besin maddeleri (gr)

N P20s K20
gr
380 140 740

Sekil 3. Uriin ile kaldirilan N, P,0s K,0O miktarlarinin % dagilinm
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Sekil 3, iriin ile kaldirilan N, P20s, KO
miktarlarmin =~ %  dagilimi  agisindan
incelenirse, yaklasik olarak N’un iki kat1 ve
P20s’un alt1 kat1 kadar da K>O kaldirildig:
goriilmektedir. Pekcan ve ark. (2004) Ege
ve Marmara bolgesi zeytinliklerinin
beslenme durumlarinin belirlenmesi ile
ilgili  yaptiklar1 ¢alismada, dane ile
kaldirilan besin element miktarlarinin %34
N, %15 P20s, %51 KO olarak
bildirmislerdir. Zeytin agaci i¢in en ¢ok
gereksinim duyulan makro element K
(%47) oldugu uzun yillar 6nce Morettini
(1950) tarafindan yapilan bir ¢alismada da
vurgulanmustir.

SONUC

Farkli K’lu giibre uygulamalariin
ayvalik zeytin agaglar {izerine etkilerinin
incelendigi bu ¢alismada, parametreler ile
yillar ve gilibre uygulamalar1 arasinda < 0.05
diizeyinde Onemli iligkiler bulunmustur.
2017 wyilinda en yiiksek verim, 80.33
kg/agac ile KNOs uygulamasindan elde
edilmistir. Zeytin yag verimi
degerlendirildiginde, 2016 yilinda K2SO4
(%18.46) uygulamasi, 2017 yilinda ise
KNO3 (%17.62) uygulamasi o6n plana
cikmistir. Zeytin verimi dikkate alinarak
topraktan kaldirilan bitki besin
elementlerinin miktarlar1 hesaplanmis ve
100 kg triin ile en yiiksek oranda K>O’in
(%58.41) kaldirildig1 belirlenmistir. Bu
deger, zeytinin K’lu giibreye biiyiik oranda
ihtiya¢ duydugunu ve dengeli bir sekilde
yapilan K’lu giibre uygulamalart ile
verimde artis saglanabildigi gibi ayni
zamanda periyodisitenin de azalma egilimi
gosterecegini kanitlar niteliktedir.
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Abstract

The purpose of this study is to determine the current status of
producers engaged in agricultural production in Igdir Province. For
this purpose, face-to-face interviews were made with 369 producers
selected according to the proportional sample size method. 46 of
the producers are women and 323 of them are men. The highest rate
of age is between the ages of 41-50 with 35%. Secondary education
has the highest share with 46.3% when educational status is
examined. Secondary education has the highest share with 46.3%
when educational status is examined. The most important goal of
the producers in agricultural production has been to achieve the
highest profit. Their most insignificant purpose is to try to set an
example for the farmers around them. Farmers are aware that they
need to protect nature in order to be able to farm in the future. It is
seen that the protection of nature for farmers is important in terms
of sustainability in agricultural production. Cooperatives should be
supported in order to overcome the problems of producers who
produce with small capacity in the region. The producers who have
understood the importance of the environment should be given
technical support and training activities should be intensified.

127


http://www.ispecjournal.com/
https://doi.org/10.46291/ISPECJASvol5iss1pp127-135
https://doi.org/10.46291/ISPECJASvol5iss1pp127-135

ISPEC Tarim Bilimleri Dergisi, 5(1): 127-135, 2021

INTRODUCTION

Agricultural production refers to the
production of plant, animal, aquaculture,
microorganism  and  energy  using
agricultural inputs together with soil, water
and biological resources. Agriculture is an
indispensable sector in our economy due to
reasons such as feeding the population of
the country, contributing to the national
income and employment, meeting the raw
material needs of the industrial sector,
transferring capital to the industry,
contributing directly and indirectly to
exports. Despite the unfavorable conditions
in the agricultural sector in Turkey it has a
great potential in the development process
of the country and are contributing through
various channels. The sector employs a
significant amount of the country's
population, produce essential foodstuffs for
the nation's population, providing input to
the industrial sector, creates demand for
industrial products, contributes to exports
through tradable products, It forms a
significant part of national income and
supports industrial accumulation through
relative prices (Yildiz, 2015).

Located on the eastern border of
Turkey's Igdir and shares its borders with
three countries is made as intensive
agriculture and livestock activities in the
province of the agricultural sector provides
livelihood in this way. According to
TURKSTAT data, the total agricultural area
in Igdir is 970508 decares in 2019
(Anonymous, 2020a; 2020b). Agricultural
production is carried out in 658773 decares
of these areas, and 217891 decares are left
fallow. Vegetable gardens are produced in
34673 decares of the total agricultural lands,

o :Np(1—p)
"(N=1)o"2px+p(1—-p)

The data obtained from the
questionnaires with the farmers were coded
and entered into the computer, and
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and fruit and spices are produced in 59171
decares (TUIK, 2021).

The main purpose of this research is to
determine the current status of producers
engaged in agricultural production in Igdir
Province. The results of the survey studies
were evaluated and suggestions were made
for the agriculture in the region.

MATERIAL and METHODS

Data obtained from primary and
secondary sources constituted the material
of the study. The data obtained from face-
to-face surveys with 369 farmers in Igdir
Province constituted the primary quality
data of the study. The data belongs to the
2019-2020 production period. Statistics and
reports published by various institutions
and organizations such as TURKSTAT,
Ministry of Development, TOM, FAO,
I1ISD, articles, papers and theses published
in and abroad are secondary sources of the
research. Data and reports obtained from the
Ministry of Agriculture and Forestry and
the Provincial and District Directorates in
the study area were also used.

The main mass of the research consists
of agricultural producers in Igdir Province.
The Farmer Registration System data was
used to determine the number of producers
to be surveyed. The number of farmers
interviewed was determined according to
the proportional sample size formula.
(Newbold, 1995; Miran, 2003). In the study,
p: 0.50 and (1-p): 0.50 were taken. There
are 947 farmers registered with TURKVET
and 6916 registered with CKS in Igdir
Province. By using 90% confidence interval
and 5% margin of error, the number of
producers to be surveyed was found to be
369.

0”2 px: Variance of the Ratio
n: Sample volume

N: Main Mass

p:Ratio

percentage evaluations were made using the
SPSS program (Field, 2009; George and
Mallery, 2010; Kayri, 2009; Pallant 2010).
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The charts prepared in this way were
interpreted and information was given
about the demographic structure and current
status of the producers.

RESULTS and DISCUSSION

The data used in the study were obtained
by face to face interviews with 369 farmers.
46 of the 369 farmers participating in the
study are women and 323 are men. When
the education levels of 369 farmers who
participated in the study are examined,
40.1% of primary education, 46.3% of
secondary education; It was determined that
11.4% were undergraduate and 8% were
graduate. The majority of producers
participating in the study are between the
ages of 31-40 (22.8%) and 51-60 years
(21.1%) (Table 1). In addition, 31.5% of the
producers have been producing for 10-19
years and 29.6% for 20-29 years.

In 2016, in the study conducted by Shakiru
with 173 farmers in Gisagara, Musanze and
Kirehe Districts of Rwanda, 32.9% of them
had a farming experience of less than 10
years and 5.2% of them found a farming
experience between 32-41 years. 79 of the
farmers, 21.4% between 0-10 decares, 184
of them, 49.9% between 11-50 decares; It
was determined that 64 of them 17.3% of
them are between 51-100 decares and 42 of
them are 11.4% of agricultural production
in an area of 101 and above.

When the annual incomes of the
producers participating in the survey are
examined, it is seen that 32.2% of them
have an income of 25001-50000TL, which
is the middle income group (Table 1).

Table 1. Demographic characteristics of the producers

Gender Frequency %  Average Standard deviation
Male 323 87.5
Female 46 12.5 18753 0,33078
Age Frequency %  Average Standard deviation
18-25 15 4.1
26-30 25 6.8
31-40 84 22.8
41-50 129 350 3,9322 1,21953
51-60 78 21.1
61- 38 10.3
Education Frequency %  Average Standard deviation
Primary education 148 40.1
Secondary education 171 463
Undergraduate 42 114 1,7561 0,7373
Graduate 8 2.2
Income Frequency %  Average Standard deviation
-7500 TL 47 12.7
7501-25000 TL 101 27.4
25001-50000 TL 119 32.2 2,7967 1,08066
50001-100000 TL 84 22.8
100001 TL - 18 4.9

In Table 2, the fragmentation of the land
cultivated by the producers participating in
the survey is given. The majority (62.1%)
has between 10-19 parcels. Also, when the
quality of the agricultural land used by the
producers is evaluated; It has been
determined that 83% of them are their own
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property. In the study conducted by Aydin
and Kili¢ with 77 enterprises in Samsun in
2018, the average size of the land per
enterprise was 84.16 decares and the size of
the enterprise land was 46.08, 59.73 and
146.42 decares, respectively.
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Table 2. The fragmentation of lands

Number of Parcels

%

0-9 13.1
10-19 62.1
20-29 18.6
30 ve lizeri 6.2

Considering the membership status of 28.4% of the Agricultural Credit

the 369 farmers participating in the study in

Cooperative, 20.0% of the Cattle Breeders

any cooperative; 83.4% of the farmers are Association, 18.9% of the Irrigation
members of the Chamber of Agriculture, Cooperative (Table 3).
Table 3. Membership of producers' cooperative
Cooperative %
Chamber of Agriculture 83.4
Agricultural Credit Cooperative 28.4
Cattle Breeders Association 20.0
Irrigation Cooperative 18.9
Doesn't have any membership 6.2

Considering the membership status of
the 369 farmers participating in the study in
any cooperative; 83.4% of the farmers are
members of the Chamber of Agriculture,
28.4% of the Agricultural Credit
Cooperative, 20.0% of the Cattle Breeders
Association, 18.9% of the Irrigation
Cooperative. (Table 3). In the study, 6.2%
of the producers do not have any
cooperative membership. In 2019, Esgilli
conducted a survey with 82 enterprises in
Konya Province and 77.92% of the
enterprises are members of the irrigation
cooperative. The least membership is in

agricultural sales cooperatives with a rate of
21.21%, 59.5% of the producers
participating in the study use the state
irrigation canal as the source of irrigation
water. 7.1% declared that they use artesian
water source, and 33.4% use both sources.
Only one farmer cannot irrigate his land.
91% of the producers use the release system
as the irrigation method. Only 10.2% of the
producers are in crop production. 89.8% of
them make both vegetable and animal
production. Apricot, forage crops, alfalfa,
wheat, barley are among the most produced
products (Table 4).

Table 4. Herbal products produced in the research field

Product % Product %
Apricot 36.5 Wheat 16.0
Forage Crops 27.4 Silage Corn 125
Corn 24.3 Barley 12.2
Clover 19.5 Cotton 4.0

57.5% of the producers are engaged in
bovine production, 28.0% of sheep and

16.0% of poultry, 15.2% of beekeeping
(Table 5).

Table 5. Livestock production in research area

Product %
Cattle 57.5
Small cattle 28.0
Poultry 16.0
Apiculture 15.2
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The total is 3.5 million hectares of fallow
land in Turkey (TUIK, 2021). 137 of the
369 farmers participating in the study stated
that their agricultural land fallowed 332 of
them stated that they did not leave their
agricultural land fallow. Many factors affect
the crop rotation system to be applied in a
region. These;

a. Climate of the region

b. Soil structure of the land

c. Irrigation possibilities

d. Plant species that can be grown

e. Spreading status of weeds, diseases and

pests
f. Economic  conditions  such  as
transportation, storage and marketing (Isler,
2020).

293 of the 369 farmers participating in the
study stated that they made alternation in
their agricultural products, in other words
product changes; 76 of them declared that
they did not alternate. Again, 209 of the
farmers stated that they grow two crops on
the same land in the same production year;
81 of them grow three crops; 79 of them
stated that they only grow one crop.
Fertilizers mostly used by the 369 farmers
participating in the study in agricultural
production; It was determined that 75.61%
farm manure, 60.43% DAP, 55.56% urea,
30.89%  composite  20-20, 23.04%
ammonium sulphate, 21.95% compound
15-15-15 (Yildirim (2020) As in the world,
the most fertilizer consumption is seen in

nitrogenous  fertilizers, followed by
phosphorus and  potash  fertilizers
respectively  (Saglam  1991). Indeed

Karagahin (2014) of approximately 65% of
total fertilizer consumption in Turkey report
that consists of nitrogen fertilizer.

The amount of pesticide consumption
increased 3.4% between the years 1983-
1993 in Turkey between 1993 and 1995 rose
to 18.5%. annual pesticide consumption in
Turkey has increased by 270% between the
years 1979-2007. This value corresponds to
9.64% annually. Pesticide consumption was
12,199 tons in 2002, 18,258 tons with an
increase of 50% in 2006 and 22,681 tons in
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2007 with an increase of 24.22%
(Durmusoglu et al., 2010).

As in the world, the most fertilizer
consumption is seen in nitrogenous
fertilizers, followed by phosphorus and
potash fertilizers respectively. Indeed
Karagahin (2014) of approximately 65% of
total fertilizer consumption in Turkey report
that consists of nitrogen fertilizer. The
amount of pesticide consumption increased
3.4% between the years 1983-1993 in
Turkey between 1993 and 1995 rose to
18.5%. annual pesticide consumption in
Turkey has increased by 270% between the
years 1979-2007. This value corresponds to
9.64% annually. Pesticide consumption was
12.199 tons in 2002, 18.258 tons with an
increase of 50% in 2006 and 22.681 tons in
2007 with an increase of 24.22%.

In almost all economic activities, there is
risk and uncertainty at every stage of life, as
the results of previous decisions are not
completely certain (Birinci and Tiimer,
2006). Considering these risks and
uncertainties, farmers who start agricultural
production have to determine their
agricultural production goals and act in line
with these goals. According to economists,
the most important goal of businesses is to
maximize profit or minimum expenses.
(Ttimer, 2004; Tirer, 2019). However,
while aiming for profit maximization or
cost minimization, many operators may
give priority to increase the living standard
of their family or to ensure the continuity of
the business. In agricultural production,
farmers may desire to achieve more than
one goal at the same time (Birinci et al.,
2011; Van Kooten et al., 1986; Basarir and
Gillespie, 2003). Ilk et al. Presented a total
of seven goals to the farmers in their survey
study conducted in Erzurum Province in
2011 and asked them to make paired
comparisons between these goals. They
calculated the weights of each of the
objectives with the help of Fuzzy Paired
Comparison method.

It has been determined that these farmers
firstly used the aim of "reducing debts"
while making agricultural production. Then
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come the aims of "Meeting the needs of the
family"”, "Protecting the land"”, "Ensuring
maximum  profit", "Transferring the
business to the next generation” and
"Growing the business”. Farmers finally
give place to the purpose of "producing with
the least risk™ while doing agricultural
production. In the survey study, six goals
were directed to the farmers in order to
determine the purposes of the farmers in
agricultural production (Akgadz et al. ,
2005). These;

Objective 1: I try to set an example for the
farmers around me with the applications |
do.

Objective 2: 1 am trying to grow my
business further.

Objective 3: | make an effort to keep the
land to my grandchildren.

Objective 4: | am trying to produce without
harming the environment.

Objective 5: I'm trying to produce better
quality.

Objective 6: I'm trying to get the highest
profit.

Farmers were asked to list their agricultural
production purposes as 1 most important
and 6 least important and the results
obtained are summarized in Table 6..

Table 6: Frequency distribution of farmers' purposes in agricultural production

Obijectives/ 1 2 3 4 5 6
Significance

Objective 1 %10.03 %6.23 %4.61 %10.03 %9.76 %59.35
Objective 2 %16.26 %21.14 %23.58 %15.99 %19.78 %3.25
Objective 3 %10.84 %16.80 %16.26 9%19.51 %27.10 %9.49
Objective 4 %10.57 %13.82 %17.34 %30.08 %23.31 %4.88
Objective 5 %14.91 %27.37 %27.10 %15.18 %11.38 %4.07
Objective 6 %37.40 %14.91 %10.84 %9.21 %8.67 %18.97

* Farmers have listed their agricultural production objectives as 1 most important 6 least important.

As a result of the ranking given in Table
6, the most important purpose with 37.40%
is "goall-Itry to get the highest profit.”, The
second important goal is "goal5- | try to
produce better quality." is coming. The third
important goal is "goal2- I'm trying to grow
my business even more." is coming. The
fourth important purpose is ""goal4- 1 try to
produce without harming the environment."
is coming. Fifth, the most important goal is
"goal3- | make an effort to keep the land to
my grandchildren.” is coming. The most
insignificant aim for farmers is "goall-I try
to set an example to the farmers around me
with the practices | do." is coming. These
results show that making a profit is more
important for farmers.

CONCLUSION and
RECOMMENDATIONS

In this study conducted with Agricultural
Producers in Igdir Province, a total of 369
farmers were interviewed and general
evaluations were made with the data
obtained. 46 of the 369 farmers
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participating in the study are women and
323 of them are men. The average age of the
farmers in the research area is between the
ages of 41-50 with a ratio of 35%. Their
education level is secondary education with
46.3%, and their farm experience is 10-19
years with 31.4%. 83.47% of the farmers
are members of the chamber of agriculture,
28.46% to the credit cooperative, 20.05% to
the breeding cattle breeders union, 18.97%
to the irrigation cooperative. 6.23% of them
do not have any cooperative membership.
49.9% of the farmers have a land size
between 11-50 decares. 62.1% of the land is
between 2-5 pieces. 83.20% of the land
belongs to him. The rate of those with non-
agricultural income is 59.6%. The income
of 32.2% of the farmers varies between
25000-50000 TL. The first goal of the
enterprises in agricultural production is to
obtain maximum profit. The highest cost
item of farmers in a production period was
diesel with 59.62%. Opened a total of 4.9
million hectares of land under irrigation in
the year 2006, Turkey is irrigated by 2.9
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million hectares constituting 57% of
general directorate for state hydraulic works
(DSI). 1.1 million hectares have been put
into operation by the abolished General
Directorate of Rural Services (KHGM). In
addition, public irrigation is carried out on
an area of approximately 1.1 million
hectares. In 2030, 6.5 million hectares of the
economically irrigable 8.5 million hectares
of land are aimed to be put into operation by
the General Directorate of DSI. It is aimed
that the remaining 1.5 million hectares will
be put into operation by the General
Directorate of DSI. It is predicted that the
remaining 1.5 million hectares will be put
into operation by other public institutions
and 0.5 million hectares will be irrigated
within the scope of public irrigation
(Cakmak et al., 2009).

7% of the farmers stated that they use the
existing water source, 59.3% the state
irrigation canal, and 33.3% both. Farmers
mainly  produce apricots, vegetable
varieties, fruits, and fodder crops and breed
cattle (57.45%), ovine (27.91%), poultry
(15.99%) and bees (15.18%). In a
production period, 56.6% of farmers grow a
second crop, 22% a third crop, and 21.4%
grow a crop.

Farmers use (91.06%) flood irrigation,
(11.11%) sprinkler irrigation and (5.9%)
drip irrigation as irrigation methods.
Atilgan et al. In 2010, they conducted a
study to evaluate the experiences of farmers
about water use and irrigation methods used
in fruit growing practices in Isparta region.
According to the results of the study; It has
been determined that farmers are interested
in new irrigation methods, but they do not
have enough information about new
irrigation methods. It was concluded that
pressurized irrigation methods are preferred
more due to limited water resources. Ozkan
et al. In their 2012 study, they discussed the
importance of water management in the
sustainable use of water resources. The
biggest duty and responsibility in the
protection and sustainable use of water
resources falls on those who use and
manage these water resources. In this
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context, the results of a study conducted on
the irrigation dams and irrigation ponds in
Edirne, Kirklareli, Tekirdag and Canakkale
provinces on the basis of full count and face
to face survey method were used.
According to the results of the research; In
the evaluations made in terms of
management for the sustainable use of
water, it is understood that a better
management is shown in irrigation
cooperatives in general. For the producers,
the management skills of irrigation unions
follow the cooperatives. Irrigation
management shown by municipal and
village legal entities is considered as the
most unhealthy by the producers.

2019 According to Turkstat, Turkey's
total agricultural area of 37.8 million
hectares, while the total sown area of 15.5
hectares of fallow and the total area is about
3.5 million hectare. 90% of the farmers
stated that they did not leave their
agricultural land fallow. 79.4% of the
farmers stated that they make alternation, ie
product change, in agricultural products,
and also that they cannot receive support if
they do not change the product.

Kilig et al. In 2018, they conducted a
study in order to reveal the environmental
sensitivity of the hazelnut producers in the
use of agricultural pesticides in the districts
of Giresun City Center, Bulancak, Espiye,
Gorele, Kesap and Tirebolu. According to
the results of the study; Although the
producers are not at a sufficient level, it has
been determined that they visit agricultural
establishments and 66% of these producers
use their pesticides by consulting dealers,
18% by asking the agricultural engineer
who is their consultant, and 1% by
consulting their neighbors. The majority of
the farmers (83%) stated that the chemical
pesticide residues remaining on the plants
are harmful for human health, but they also
stated that they do not have sufficient
information. 5.4% of the farmers
interviewed stated that they do not use
chemical drugs. Those who use chemical
pesticides stated that they followed the
instructions for use (54.2%), followed the
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disinfection announcements (42.55%),
followed the time between pesticide and
harvest (39.30%) and read the instructions
for use (30.8%). Chemical drugs also have
disadvantage effects such as causing
enironmental pollution and threatening
human health by leaving residues in natural
balance and products. In 2019, Yiizbasioglu
conducted a study on the tendencies of
producers to have soil analysis in the rural
of the Central District of Tokat Province.
According to the results of the study;
80.68% of 88 producers do not have soil
analysis done. Producers generally think
that soil analysis is useful, but this research
has shown that they rely on their own
experience instead of having soil analysis
for their own land. The most important aim
of the interviewed farmers in agricultural
production has been to achieve the highest
profit. Their most insignificant purpose is to
try to set an example for the farmers around
them. Farmers are aware that they need to
protect nature in order to be able to farm in
the future. It is seen that the protection of
nature for farmers is important in terms of
sustainability in agricultural production.
Farmers stated that they used animal
manure  (4.6287%),  followed  the
recommendations  of  agriculturalists
(4.4065%), followed the recommendations
in the use of chemicals (4.4038%), and paid
attention to the use of pastures (4.2934%).
Farmers stated that they do not have regular
soil analysis and do not have the right
amount of irrigation at the right time.

As a result of this study, it was determined
that the most produced product in the region
was apricot, followed by forage crops, corn
and alfalfa. Cattle breeding has an important
place in the region, followed by sheep and
goat breeding.

Farmers in the production of agricultural
products in Igdir Province have various
problems from the first stage of production
during the harvesting and marketing
activities and the delivery of the product to
the consumer. There are developments in
cooperatives in the region in order to
eliminate the production and marketing
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problems of the products. Only 6.2% of the
producers are not members of any
cooperative. In order to develop the
cooperative system, meetings should be
held with relevant public institutions and
organizations, and studies should be carried
out on the system to be made together with
field investigations. In addition, it is also
important for the farmers in the production
of agricultural products in Igdir to know and
develop the cultivation techniques applied
during the harvesting and marketing
activities and the delivery of the product to
the consumer from the first stage of
production.
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Farkh Dozlarda Azot ve Zeolit Uygulanan Domuz Ayrigi
(Dactylis glomerata L.)’mn Verim ve Bazi Ozelliklerinin
Belirlenmesi

Ozet

Aragtirma Erzurum sulu sartlarinda domuz ayrigi (Dactylis
glomerata L.)’nin ot iiretiminde farkli dozlarda azot ve zeolitin
etkilerini belirlemek amacryla yiiriitiilmiistiir. Calisma sansa bagl
tam bloklar deneme deseninde faktoriyel diizenlemeye gore 3
tekerriirlii olarak kurulmustur. Azot (0, 5, 10 ve 15 kg N/da) ile
zeolitin (0, 50, 100 ve 150 kg/da) 4 farkli dozu kombinasyon
halinde uygulanmistir. Tarla denemesi 2012 yilinda kurulmus,
makalede 2013 ve 2014 yillarina ait veriler degerlendirilmistir. Tki
yillik aragtirma sonuglarina goére; azot ve zeolite kuru madde
verimini artirmustir. En yiiksek verimler azotun 15 kg N/da, zeolitin
150 kg/da dozlarinda belirlenmistir. Azot domuz ayriginda bitki
boyu, otun ham protein, ADF ve NDF oranlart ile tesis sikligini da
etkilemistir. Ancak zeolitin diger parametrelere 6nemli bir etkisi
goriilmemistir.

Determination of Yield and Some Properties of Cocksfoot
(Dactylis glomerata L.) Applied to Different Doses Nitrogen and
Zeolite

Abstract

The research was carried out to determine the effects of different
doses of nitrogen and zeolite in the hay production of cocksfoot
(Dactylis glomerata L.) in Erzurum irrigated conditions. The
experiment was established in a randomized complete blocks
design with three replications according to the factorial
arrangement. Four different doses of nitrogen (0, 5, 10 and 15 kg N
da?!) and zeolite (0, 50, 100 and 150 kg da™) were applied in
combination. Field trial was established in 2012, the data of 2013
and 2014 were evaluated in the article. According to the results of
two years of research, nitrogen and zeolite increased dry matter
yield. The highest yields were determined at doses of 15 kg N da*
of nitrogen and 150 kg da* of zeolite. Nitrogen has also affected
plant height, crude protein, ADF and NDF ratios of hay, and the
stand density. However, there was no significant effect of zeolite
on other parameters.
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GIRIiS

Domuz ayrig1 (Dactylis glomerata L.)
bugdaygil yem bitkileri arasinda kuvvetli
biliylimesi ve yiiksek verim potansiyeli ile
dikkat ¢ekmektedir. Bitki yilda {i¢ defa
bigilebilmekte ve kuru ot verimi 10.0
ton/ha’in tizerine ¢ikabilmektedir (Casler,
1991). Can ve Ayan (2017) tam ¢iceklenme
doneminde otunun ham protein oranini
%13.21 olarak bildirmislerdir. Ancak
domuz ayriginin yiiksek verim ve besleme
degeri toprak verimliligine baglidir. Besin
elementleri ve organik maddece fakir
topraklarda yiiksek verim alabilmek ig¢in
mutlaka ytliksek dozlarda azotlu giibreleme
yapmak gerekir. Domuz ayriginda en
yilksek kuru ot verimini Godlewska ve
Ciepiela (2017) ve Kog ve ark. (1998) 15 kg
N/da; Siaudinis ve ark. (2014) 12 kg N/da
dozunda belirlemislerdir. Tilvikiene ve ark.
(2012) domuz ayriginda yiiksek biomas
iiretimi i¢in azotlu giibre dozunu 18 kg
N/da’a kadar yiikseltmektedirler. Ancak
yiikksek dozlarda azotlu giibre kullanimi
hem c¢evre kirlenmesi hem de otun nitrat
birikimi acisindan sakincalidir. Ustelik
domuz ayrig1 nitrat biriktirme riski yiiksek
bir yem bitkisidir (Sulak ve Aydin, 2005).
Singer (2002) bu bitkide 5.6 kg N/da azot
uygulamasinda 500 ppm olan nitrat
seviyesinin 16.8 kg N/da uygulamasinda
17000 ppm’e ciktigint bildirmektedir. Bu
nedenle domuz aynigi gibi yiiksek azot
kullanan  bitkilerde azotlu giibreleme
dikkatli yapilmalidir.

Son yillarda tarimsal iiretimde daha
giivenilir gida iiretmek ve cevreye zarar
vermemek i¢in stlirdiiriilebilir tarim ya da iyi
tarim uygulamalarinin kullanimi
yayginlagsmaya baglamistir. Bunun i¢in
kimyasal girdi kullanimi miimkiin oldugu
kadar azaltilmaya calisilmaktadir. Bu
cercevede kimyasal giibreler ile kimyasal
giibrenin  etkinligini  artiran  organik
materyallerin birlikte kullanimi
yayginlagsmaktadir. Tarimda kullanilan
azotlu giibrelerin yikanma ve amonyak
seklinde  buharlagma  gibi  yollarla
kaybolmasi 6nemli bir sorundur. Bu
nedenle  topraga uygulanan  azotlu
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giibrelerin kaybini Onleyen ve
yarayighiligini artiran toprak
diizenleyicilerin kullanimi onem

kazanmaktadir. Bu amacla kullanilabilecek
dogal materyallerden birisi zeolittir.

Zeolit; kalsiyum, magnezyum, sodyum
ve potasyum gibi metallerin kristal yapida
hidrasyona ugramis aliiminosilikatlaridir
(Pabalan ve Bertetti, 2001). Yiiksek
absorpsiyon, katyon degisim, kataliz ve
dehidrasyon kapasitelerine sahiptirler. Bu
nedenle sebzeler, meyveler, tahillar ve yem
bitkileri gibi farkli mahsullerin
yetistirilmesinde  basariyla  kullanilirlar
(Milosevic ve Milosevic, 2009; Ainaa ve
ark., 2015; Sangeetha ve Baskar, 2016).
Giibrelere  eklenen  zeolitler,  besin
maddelerini korumaya yardimci olur ve
boylece bitkilerin gilibreyi daha fazla
kullanmasin saglar (Giil ve ark., 2015). N
ve K giibrelerinin diisiik dozlarda daha daha
etkili olmasini saglarlar (Polat ve ark.,
2004). Sonug olarak, zeolitler,
stirdiiriilebilir tarimda giibrelerin degerini
artirarak daha iyi bitki bliylimesini tegvik
etmek i¢in kullanilir (Yolcu, 2011; Zaidun
ve ark., 2019). Bununla birlikte, inorganik
giibrelerle birlikte kullanilacak  dogru
miktarda zeolit dozlart hakkinda bilgi
eksikligi vardir.

Bu calisma yiliksek verim ig¢in yiiksek
miktarda azotlu giibreye ihtiya¢ duyan
domuz ayniginda farkli dozlarda kimyasal
giibre ile zeolit uygulamasinin sonuglarini
belirlemek amaciyla planlanmistir.

MATERYAL ve YONTEM

Arastirma Atatiirk Universitesi Bitkisel
Uretim, Uygulama ve Arastirma Merkezine
bagli sulu deneme arazisinde kurulmustur.
Bitki materyali olarak domuz ayrigi
(Dactylis glomerata L.)’nin Tohum Islah
popiilasyonu  kullanilmistir.  Denemede
kullanillan  dogal  zeolit, klinoptilolit
formunda Manisa Gordes’ten  temin
edilmigtir. Bu materyalin pH derecesi 6-8
civarinda olup, %25 nem, %25 organik
madde, %40 humik asit + fulvik asit ve %10
dolgu maddesi igermektedir. Arastirmada
domuz ayrigma dort azot (No: 0, N1: 5, Na:
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10 ve Ns: 15 kg N/da) ve 4 zeolit dozu (O,
50, 100 ve 150 kg/da) kombinasyon halinde
uygulanmistir. Denemeler 2012 yilinda
tesadiif  bloklar1 deneme  deseninde
faktoriyel diizenlemeye gore ii¢ tekerriirlii
olarak kurulmustur. Ekimde sira araliklari
30 cm (Tan, 2018), parselde sira sayisi 5,
parsel genisligi 1,5 m ve parsel uzunlugu 4
m olarak planlanmistir. Boylece bir parselin
alan1 (1.5 m x 4 m) 6 m? olmustur. 2013 ve
2014 yillarinda Temmuz ve Agustos
aylarinda yagis durumu ve bitkilerin
ihtiyacina gore sulama yapilmistir. Ot

hasatlar1  yilda bir defa, bitkilerin
ciceklenme baslangici devresinde
yaptlmistir ~ (Tan, 2018). Hasatlarda
parsellerin  baglarindan 0.5 m ve

kenarlarindan birer sira kenar tesiri olarak
atildiktan sonra geriye kalan alan (2,7 m?)
orak yardimiyla hasat edilmistir. Hasat
esnasinda her parselden 10 bitkinin boylar1
olgiilerek ortalama bitki boyu
belirlenmistir.  Bigilen otlar torbalara
doldurulmus, 6nce a¢ik havada, ardindan 65
°C’ye ayarli kurutma firininda sabit agirliga
gelinceye kadar kurutulmustur. Kurutulan
ornekler verimi belirlemek i¢in tartilmis,
daha sonra da analizler i¢in 6giitiilmiistiir.
Ogiitiillen orneklerde HP (ham protein),
ADF (asit eriticilerde erimeyen lif) ve NDF
(dogal eriticilerde erimeyen lif) oranlar
belirlenmistir. Ham protein oranlar1 Mikro
Kjeldahl metoduyla Kacar ve Inal (2013)’a
gore, ADF ve NDF analizleri ise ANKOM
Fiber Analiz cihazinda Van Soest ve ak.

yapildiktan sonra her parselde bitki siklig1
sayllmistir. Orta siralardan birinde 1 m?
alanda yapilan bitki sayimi ile domuz
ayriginda tesis siklig1 belirlenmistir. Kuru
madde verimleri ve ham protein oranlarinda
yillar 6nemli bulundugu i¢in 2013 ve 2014
verileri ayr1 ayr1 verilmistir. Bitki boyu,
ADF ve NDF oranlarinda ise sadece iki
yillik ortalamalar verilmistir. Elde edilen
veriler  MSTAT-C  paket programi
yardimiyla ~ varyans  analizine  tabi
tutulmustur. Onemlilik belirlenen
ortalamalar LSD testi yardimiyla %5
thtimal  seviyesinde  karsilagtirilmistir.
Arastirmanin yuriitildiigii Erzurum ilinin
2013 ve 2014 willar1 ile uzun yillar
ortalamasma (1950-2012) ait bazi iklim
verileri Cizelge 1’de  goriilmektedir.
Arastirmanin ilk yili (2013) uzun yillar
ortalamasina benzer bir sicaklik rejimine
sahip olmustur. 2014 y1l1 ise hem ilk yildan
hem de uzun yillar ortalamasindan daha
sicak seyretmistir. Her iki y1lda da bitkilerin
kistan ¢ikis periyodu olan Nisan ve Mayis
aylar1 uzun yillar ortalamasindan daha sicak
olglilmistiir. 2014 yili Aralik aymin -0.9 °C
gibi yiiksek bir sicaklik ortalamasina sahip
olmasi da dikkat cekicidir. Arastirmanin
yuriitildigi yillar genel olarak uzun yillar
ortalamasima goére daha az yagis almistir.
Ancak 2014 yil1 Mayis ve Eyliil aylar1 uzun
yillar ortalamasindan belirgin olarak daha
yagislt olmustur. Arastirmanin ikinci yili
(2014) ilk yila gore daha yagish olmustur.
Bu durum ozellikle Mayis ve Eyliil

(1991)’in belirttigi  esaslara  gore aylarinda daha belirgindir.
yapilmistir. 2014 yilinda son hasat
Cizelge 1. Erzurum ilinin 2013, 2014 ve uzun yillar ortalamasi bazi iklim verileri*
Sicaklik (°C) Yagis (mm)

Aylar 2013 2014 uYo 2013 2014 uYyo**
Ocak -9.5 -10.1 -9.3 28.7 11.3 19.6
Subat -1.4 -7.3 -8.1 285 1.6 23.3
Mart 2.3 2.3 -2.5 30.9 35.7 31.9
Nisan 7.4 7.4 5.4 36.3 31.6 51.2
Mayis 11.6 11.3 105 36.3 88.6 69.8
Haziran 15.0 153 149 32.3 21.6 474
Temmuz 194 20.7 19.3 25.1 27.8 26.1
Agustos 195 215 19.2 7.8 3.6 16.4
Eyliil 14.0 147 145 5.2 42.8 225
Ekim 7.9 8.4 8.0 43.6 45.8 45.5
Kasim 1.2 0.2 0.7 28.7 134 31.2
Aralik -7.1 -0.9 -6.2 18.0 19.0 204
Top /Ort 55 6.9 5.5 321.3 342.8 376.5

*Erzurum Meteoroloji Bolge Miidiirliigii verilerinden alinmistir. **UYO: Uzun Yillar Ortalamasi (1950-2012)
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Deneme arazisi topraklariin (0-30 cm) tuzsuz (%0.06), hafif alkalin (7.45), az
bazi fiziksel ve kimyasal 6zellikleri Cizelge kiregli (%1.3), bitkilere yarayisl fosforca
2’de verilmistir. Bu sonuglara gore fakir (5.4 kg/da P.Os), potasyumca zengin
denemenin kuruldugu topraklarinin tekstiir (174 kg/da K20) ve organik maddece fakir
sinifi tinlidir. Deneme sahasi topraklari durumdadir.

Cizelge 2. Deneme alani topraklarinin (0-30 cm) bazi fiziksel ve kimyasal 6zellikleri

Toprak Ozellikleri Sonuglar

Kum %33.8

Silt %48.5

Kil %17.7

Tekstiir sinifi Tinlt

Tuzluluk %0.06

pH (1:25) 7.45

Elektriksel iletkenlik 2.39dS/m

Kireg (CaCOs) %1.3

Organik madde %0.97

Bitkilere yarayish fosfor 5.4 kg/da P20s

Bitkilere yarayish potasyum 174 kg/daK,O
BULGULAR ve TARTISMA bu artis kontrol ile 150 kg/da dozu arasinda

Arastirmada domuz ayrigiin bitki boyu istatistiksel olarak dnemli bulunmustur. En

tizerine sadece azotlu giibrenin Onemli yiiksek kuru madde verimi 150 kg/da zeolit
etkisi goriilmiistiir (Cizelge 3). iki yillik uygulamasindan  712.9 kg/da olarak
ortalama sonuglara gore, azot verilmeden alimmistir. Azot dozlarina bagl olarak da
yetistirilen parsellerindeki bitki boyu 48,4 kuru madde verimi artis géstermis, azotun
cm’dir. Dekara 5 kg N uygulamasiyla bitki her dozunda istatistiksel olarak Onemli
boyu 6nemli seviyede artmis, 54.1 cm’ye seviyede artis ger¢eklesmistir. 0, 5, 10 ve 15
ulagsmustir. Daha ytiksek azot dozlarinda (10 kg N/da azot dozlarinda belirlenen iki yillik
ve 15 kg N/da) artis devam etmis olsa da kuru madde verimleri sirasiyla 417.0,
istatistiksel olarak Onemli olmamustir. 608.9, 738.3 ve 882.1 kg/da’dir. Bu durum
Domuz ayriginda bitki boyunun azot 2013 ve 2014 yillarinda da benzerlik
uygulamasi ile artig gosterdigi Serin (1991) gostermektedir  (Cizelge 3). Organik
tarafindan da bildirilmistir. Zeolit dozlarina maddenin diisiik oldugu topraklarda azotlu
bagli olarak bitki boyu 51.8-55.4 cm giibrelerin bugdaygillerde iiretimi artirmasi
arasinda Onemsiz degisim goOstermistir. beklenen bir durumdur. Nitekim deneme
Buna karsilik zeolitin  bitki  boyunu topraklar1 organik madde yoniinden cok
artirdigin1 Bayram ve ark. (2003) tek yillik fakir durumdadir (Cizelge 2). Bu nedenle
cimde, Gil ve ark. (2015) yerli figde ve azot dozlarinin etkisi belirgin olmustur.
Polat ve ark. (2005) marulda rapor Ustelik domuz ayrig yiiksek oranda azot
etmislerdir. Domuz ayriginin kuru madde kullanan bir tiirdiir (Tan, 2018). Bundan
verimi yillara gore degisiklik gdstermis, dolay1 en yiiksek azot dozunda en yiiksek
2014 yilinda (707.2 kg/da) 2013 (615.7 kuru madde verimine ulasilmistir. Domuz
kg/da) yilindan daha yiiksek bulunmustur ayriginda en yiksek kuru ot verimini
(Cizelge 3). Bu durum 2014 yilinda yagisin Godlewska ve Ciepiela (2017) ve Kog ve
(6zellikle Mayis ayinda) daha yiiksek ark. (1998) da 15 kg N/da dozunda
olmasindan kaynaklanmis olabilir (Cizelge belirlemislerdir. Zeolitin yliksek dozda (150
1). Iki yillik ortalama kuru madde verimi kg/da) uygulanmasinin  kuru  madde
iizerine zeolit ve azot uygulamalarinin verimini artirdig1 goriilmektedir. Bu durum
onemli etkileri goriilmistiir. Zeolitin her zeolitin topraktaki besin elementlerinin
dozunda kuru madde verimi artig gostermis, alimmasin1 kolaylastirdigini ve bunun da
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verime yansidigini gostermektedir.
Bilindigi gibi zeolit, uygulanan giibrelerin
yikanma veya buharlasma ile kaybolmasini
azaltmaktadir (Mumpton ve Ormsby,
1978). Denemede kullanilan azot sulama
suyu veya yagisla kolayca
yikanabilmektedir. Giil ve ark. (2015) figde

yapilan bir ¢aligmada zeolitin kuru madde
verimini artirdigini tespit etmislerdir. Kuru
madde verimindeki artis zeolit olan
ortamlarda bitkilerin daha iyi
koklenmesinden de kaynaklanmis olabilir
(Turk ve ark., 2006).

Cizelge 3. Farkli dozlarda zeolit ve azot uygulanan domuz ayrigmin bitki boyu ve kuru madde verimi*

Zeolit Azot Bitki boyu Kuru madde verimi
(kg/da) (kg N/da) 2013 2014 Ortalama
0 50.8 320.2 449.1 385.1
5 55.4 4395 612.3 525.9
0 10 57.7 663.3 695.7 679.5
15 57.9 767.5 888.6 828.1
Ortalama 55.4 547.6 661.6 604.6 B
0 48.6 365.4 420.7 393.0
5 53.7 468.3 660.2 564.3
50 10 54.9 744.1 809.4 776.8
15 56.5 844.7 898.3 871.5
Ortalama 53.4 605.6 697.0 651.4 AB
0 47.6 491.1 467.4 479.2
5 54.6 586.1 647.7 616.9
100 10 55.6 600.1 824.5 712.3
15 58.1 817.0 981.9 899.5
Ortalama 53.9 623.6 730.4 676.9 AB
0 46.5 342.3 479.3 410.8
5 52.6 751.2 703.4 727.3
150 10 53.7 779.9 788.9 784.4
15 54.6 870.8 987.6 929.2
Ortalama 51.8 686.1 739.8 7129 A
0 48.4B 379.8 454.3 417.0D
5 541 A 561.3 655.9 608.9C
10 555 A 696.9 779.6 738.3B
15 56.7 A 825.0 939.1 882.1 A
Ortalama 53.7 615.7 B 707.2 A 661.5
F-Test
Yil ns *
Zeolit ns *
Azot * *
Zeolit x Azot ns ns

*: 0.05 ihtimal smirlarinda 6nemlidir, ns: dnemsiz *Farkli harfle isaretlenen ortalamalar istatistiksel olarak farklidir

Domuz ayri1g1 otunun ham protein orant
yillara ve azot uygulamasina gore onemli
degisimler gostermistir (Cizelge 4). Ik yil
%11.65 olan ham protein oram ikinci yil

onemli bir atisla  %12.20 olarak
belirlenmistir. Yagishi yillarda bitkilerin
olgunlasmalar1  gecikmekte ve yaprak

oranlar1 artmaktadir. Bu arastirmada da
2014 yilinin daha yagish gegmesi ham
protein oraninin yiikksek olmasma sebep
olabilir. Ham protein orani {izerinde azot
dozlarinin belirgin bir etkisi goriilmiistiir.
Azotun her dozunda ham protein orani
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onemli seviyede artis gdstermistir. Iki yillik
ortalamaya gore 0, 5, 10 ve 15 kg N/da
dozlarinda belirlenen ham protein oranlari
sirastyla %10.11, 11.27, 1276 ve
13.59°dur. Azotlu giibrelemenin organik
maddece fakir topraklarda bugdaygillerin
ham protein oranini artirmasi beklenen bir
durumdur. Bu diger arastirmalarda da
ortaya konulmustur (Ko¢ ve ark., 1998;
Singer, 2002; Godlewska ve Ciepiela,
2017). Ciinkii azot, proteini olusturan
amino asitlerin yapi tasidir.
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Cizelge 4. Farkli dozlarda zeolit ve azot uygulanan domuz ayrig1 otunun ham protein, ADF ve NDF

oranlar
Zeolit Azot Ham protein oram ADF NDF
(kg/da) (kg N/da) 2013 2014 Ortalama

0 10.13 9.71 9.92 31.0 439

0 5 10.25 11.64 10.94 32.7 43.8

10 12.28 13.05 12.67 335 43.6

15 13.60 14.01 13.80 34.8 439

Ortalama 11.56 12.10 11.83 33.0 43.8

0 9.97 10.35 10.16 31.9 44.6

5 10.86 11.65 11.25 33.1 42.2

50 10 12.68 12.83 12.75 33.1 43.9

15 13.43 13.67 13.55 34.7 44.8

Ortalama 11.73 12.12 11.93 33.2 43.9

0 10.38 10.38 10.38 31.9 43.6

5 10.82 11.88 11.35 32.7 45.2

100 10 12.53 13.08 12.8 33.4 441

15 13.60 13.48 13.54 34.1 43.9

Ortalama 11.83 12.21 12.02 33.1 43.9

0 9.50 10.38 9.97 31.8 447

5 10.64 12.41 11.52 32.9 42.7

150 10 12.67 12.98 12.82 334 43.7

15 13.15 13.79 13.47 345 449

Ortalama 115 12.39 11.95 33.2 44.0

0 10.01C 10.20D 10.11 D 31.7C 44.2

5 10.64 C 11.89C 11.27C 329B 43.5

10 12.54B 12.99B 12.76 B 33.3B 43.8

15 1345 A 13.74 A 13.59 A 34.6 A 44.1

Ortalama 11.65B 12.20 A 11.90 33.1 43.9

F-Test

Yil ns ns
Zeolit ns ns ns
Azot * ns
Zeolit x Azot ns ns ns

*: (0,05 ihtimal sinirlarinda énemlidir, ns: 6nemsiz. *Farkli harfle isaretlenen ortalamalar istatistiksel olarak farklidir.

Yemlerin hiicre duvar1 bilesenlerini
olusturan ADF ve NDF oranlarin1 gosteren
degerler Cizelge 4’te verilmistir. NDF
oranlar1 lizerinde varyasyon kaynaklarinin
onemli bir etkisi goriilmezken, ADF
oranlar1 iizerinde azotun Onemli etkisi
bulunmustur. En diisitk ADF orani (%31.7)
azot uygulanmayan kontrol parsellerinde
bulunmustur. Uygulanan azot dozlan
artttkga ADF oranlar1 da artmis; 5 kg N/da
dozunda oOnemli bir artis ile %32.9
olmustur. 10 kg N/da dozundaki artis
istatistiksel olarak onemli degildir, ancak 15
kg N/da dozunda yine 6nemli bir artis olmus
ve ADF orani %34.6 olarak bulunmustur.
Yem bitkilerinde ADF orani lignin, life
bagli azot, eriticilerde ¢Oziinmeyen
mineraller ve seliilloz gibi hiicre duvari
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yapilarindan olusur. Domuz ayriginda ADF
oranlarii Baron ve ark. (2000) %24.9-25.6,
Skladanka ve ark. (2008) %34.5-35.7
arasinda bulmuslardir. Artan azotlu giibre
dozlarina baglh olarak ADF oranindaki
artisin sebebi ise biiylik bir ihtimalle
bitkilerde daha fazla yapisal madde
olusmasi ve hiicre duvarlarinin
kalinlasmasidir. Azot dozu arttikga otun
ADF oraninin arttigint Geng Lermi ve
Altinok (2018) da tespit etmistir.
Arastirmanin  yuriitildigli  ticlincii  y1l
sonunda domuz ayrig1 parsellerinde tesis
siklig1 zeolit uygulamalarina bagl olarak
artmis, fakat bu artis nemli bulunmamustir
(Cizelge 5). Zeolitin 0, 50, 100 ve 150 kg/da
dozlarinda belirlenen  bitki  sikliklari
sirasiyla 98.2, 105.3, 104.1 ve 112.4 bitki/
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m?dir. Parsellerdeki bitki siklig1 iizerine
azotlu giibre uygulamasimin énemli etkileri
goriilmistiir. En diistik bitki siklig1 (89.8
bitki/m?) azot verilmeden yetistirilen
parsellerde bulunmustur. Dekara 10 kg N
uygulamasi ile tesis siklig1 Onemli artig
gostermis ve 113.3 adet/m?’ye ulasmustir.
Azotun daha fazla artmasi1 ile tesis
sikligindaki degisim Onemli olmamustir.
Toprakta eksiklik olmasi durumunda bu
besin maddelerinin giibreleme ile verilmesi
bitki saglig1 i¢in Onemlidir. Nitekim bu

deneme arazisinde azotun yetersiz oldugu
ortaya konulmustur (Cizelge 1). Dolayisiyla
bitkinin ihtiya¢ duydugu ve toprakta eksik
olan besin elementinin birim alanda
yagayan bitki sayisini ve tesisin Omriini
artirmasi beklenen bir sonuctur. Koukoura
and Papanastasis (1995) de giibrelemeyle
domuz ayriginda bitki sikliginin arttigini
belirlemislerdir. Gatti ve ark. (2016) azotun
domuz ayriginda kok gelismesini tesvik
ettigini ve bu yiizden tesis dayanikliligini
artirdigina isaret etmislerdir.

Cizelge 5. Farkli dozlarda zeolit ve azot uygulanan domuz ayriinda tesis siklig1 (bitki/m?)*

Azot Zeolit (kg/da)
(kg N/da) 0 50 100 150 Ortalama
0 87.0 86.0 82.6 103.6 89.8 B
5 95.0 111.0 98.3 113.6 104.5 AB
10 106.3 111.6 123.3 111.6 113.3A
15 104.3 112.6 112.0 120.6 1124 A
Ortalama 98.2 105.3 104.1 112.4 104.9
F-Test Zeolit: ns Azot: * Zeolit x Azot: ns

*: 0,05 ihtimal sinirlarinda nemlidir, ns: 6nemsiz. 'Farkli harfle isaretlenen ortalamalar istatistiksel olarak farklidir.

SONUC

Arastirmadan elde edilen sonuglar
domuz ayriginda ot {iiretimi i¢in azotlu
giibre dozunun ¢ok biiyiik 6nem tasidigini
bir kere daha ortaya koymustur. Yiiksek
kuru madde verimi i¢in organik maddece
fakir, sulu arazilerde bu bitki i¢in 15 kg
N/da  dozunda  giibreleme  yapmak
gerekmektedir. Bu uygulama ile otun ham
protein oram1 da ylikselmektedir. Bu
aragtirmada zeolit ile azotun interaksiyon
halindeki etkileri Onemsiz bulunmustur.
Ancak zeolitin 150 kg/da dozunda kuru
madde verimi yiiksektir. Bu nedenle mevcut
sartlarda domuz ayrig1 igin 15 kg N/da ve
150 kg/da zeolit uygulamasi Onerilebilir.

Zeolitin daha yiiksek dozlarda
uygulamalarinin  aragtirlmasinda  fayda
vardir.
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Normal ve Ultra Dar Cift Sira Ekim Yﬁntqgnlerinin Pamukta
(Gossypium hirsutum L.) Verim ve Bazi Lif Ozelliklerine Etkisi

Ozet

Pamuk, dogal lif iiretiminin yapildig1 en 6nemli bitkidir. Tiirkiye
kosullarinda, mekanize yontemlerle daha ¢ok 70 x 15 cm? (70 cm
sira arasi, 15 cm sira lizeri) ekim sikliginda yetistirilmektedir. Bu
calisma Stoneville 468, Lima ve Candia pamuk ¢esitlerinin, ii¢
farkli ekim yontemiyle olusturulan bitki sikliklarina uyum
potansiyellerini saptamak amacuyla, 2019 yilinda,
Kahramanmarag’ta yiiriitilmiistir. Caligma tesadiif bloklarinda
boliinmiis parseller deneme desenine gore 3 tekerriirlii olarak
yuriitilmiistiir. Caligma sonucunda, kiitli pamuk verimi ve lif
veriminin, farkli ekim yoOntemleriyle olusturulan bitki
sikliklarindan etkilendigi, ¢irgir randimani ile lif Gzelliklerinin
etkilenmedigi saptanmustir. Stoneville 468 ve Lima cesitleri ¢ift
sira-I, Candia c¢esidi ise ¢ift sira-II uygulamasinda en yiiksek
verime sahip olurken, 48 x 15 ¢cm? ve daha dar ekim sikligimn
pamuk tarimi i¢in uygun olmadig1 saptanmaistir.

Effects of Normal and Ultra-Narrow Twin Row Planting
Methods on Yield and Some Fiber Properties in Cotton
(Gossypium hirsutum L.)

Abstract

Cotton is the most important plant for natural fiber production.
Cotton cultivated in Turkey with mechanized methods, are plant in
70 x 15 cm? sowing. This study was conducted in Kahramanmaras
in 2019 in order to determine the adaptation of Stoneville 468, Lima
and Candia cotton varieties to plant densities, which created by
three different cultivation methods. The study was conducted as
split plot in completely randomized block design with 3
replications. As a result of the study, it was determined that seed
cotton yield and fiber yield were affected by plant densities which
created by different planting methods, but ginning outturn and fiber
properties were not affected. Moreover, while Stoneville 468 and
Lima cultivars had the highest yield in Twin row-1 and Candia in
Twin row-11 application, it was determined that 48 x 15 cm? and
narrower plant density were not suitable for cotton cultivation.
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GIRIS

Pamuk, tirettigi lifi ve tohumu yoniinden
onemli bir bitkidir. Ancak, tropik ve sub-
tropik iklim kosullarina ihtiya¢ duymasi,
iiretim alanlarini sinirlamaktadir. Bu durum
onu stratejik {irtin yapmaktadir. Tiirkiye,
pamuk {iretimi ve Tlretimin islenmesi
konusunda uzman bir ilkedir. Ayrica,
yaklasik 4,2 milyon dekar iiretim alaninin
yani sira, lif verimi ve kalitesi yoniinden
onemli bir ilkedir (ICAC, 2020).
Kahramanmaras ili Akdeniz bdlgesinde
bulunmaktadir. Kahramanmaras ilinde
67.692 dekar alanda, pamuk tarimi
yapilmaktadir  (Anonim, 2019a). Bu
alanlarda ¢ogunlukla Stoneville 468, Lima
ve Candia ¢esitleri ekilmektedir. Pamuk
tarimi1, Tiirkiye kosullarinda mekanize
olmustur. Ancak, yliksek verim ve kaliteye
ulagilmasi, yetistirilen ¢esitlerin genetik
potansiyeli kadar, kiiltiirel uygulamalara da
baglidir. Bu uygulamalardan birincisi, birim
alanda, yeterli bitki sayisinin
olusturulmasidir. Birim alandaki bitki sayis1
ya sira arasini ya da ayni sira tizerinde var
olan bitki aralarini degistirerek
ayarlanmaktadir. Bu duruma bitki tipi katki
vermektedir. Odun dali az, meyve dallar
kisa ve bu nedenle ana govdeye yakin koza

tutan  cesitler (Kloster) daha sik
ekilebilirken, odun dal fazla, meyve dallar
uzun olan ¢esitler ise daha seyrek
ekilmektedir.

Kloster gesitlerin  baz1  avantajlari
bulunmaktadir. Bu ¢esitler, sik ekim
kosullarinda  kiitlii =~ pamuk  verimini

erkencilikle kombine ederek, hasadi One
alabilmektedir. Boylece, iiriin, sonbahar
erken yagislarindan daha az
etkilenmektedir. Ayrica, normal ekimlerde
olabilecek bitki ve iiriin kayiplari, sik
ekimlerle telafi edilebilmektedir. Buna
karsilik, sik ekimler daha fazla tohum
kullanma, hastalik oranlarinda yiikselme,
zararlh  etkinliginde artis gibi bazi
olumsuzluklar1 da icermektedir. Yapilan
cok sayida caligma, sira arasinin 50 ile 120

cm, sira iizerinin ise 5 ile 40 c¢cm arasinda
degisebildigini bildirmistir. Renck ve ark.
(2000)’nin yan1 sira Beyyavas (2009),
Kayis (2018) ve Karaman (2019), dar sira
pamuk {iretiminin, geleneksel pamuk
iretimine alternatif oldugunu ve kiitli
pamuk veriminin yiikseldigini bildirirken,
Sadik (2016) ekim sikligir arttikca kiitlii
pamuk veriminin azaldigni bildirmistir.
Ayrica Rossi ve ark. (2004), yiiksek pamuk
verimi i¢in sira arasini 75 cm, Tanriverdi ve
ark. (2013) ise 70 cm Onerirken, ayn1 sira
tizerindeki bitkiler arasi mesafenin 15 cm

(Yesilkaya, 2018) vya da 10 cm
(Seyhanlioglu, 2019) olmas1 gerektigi
saptanmistir.  Bu  calisma, {ireticiler

tarafindan tercih edilen ii¢ pamuk ¢esidinin,
farkli yontemlerle olusturulan sikliklarina,
kiitlii pamuk verimi ve lif kalitesi yoniinden

uyumlarini belirlemek amactyla
yiriitilmiistir.
MATERYAL ve YONTEM

Calismada, Gossypium hirsutum L.

tiirtine ait Stoneville 468, Lima ve Candia
cesitleri kullanilmistir. Orta erkenci bir gesit
olan, Stoneville 468’in lif inceligi 4.2-4.4
micronaire, lif uzunlugu 30-31 mm, lif
mukavemeti 34-36 g/tex ve ¢ir¢ir randimani
ise %44-45 iken, erkenci Lima ¢esidinin lif
inceligi 4.3-4.8 micronaire, lif uzunlugu 29-
32 mm, lif mukavemeti 32-36 g/tex, ¢irgir
randimant ise %45-46’dir. Ayrica, Candia
cesidi orta-gegci bir gesit olup, lif inceligi
4.0-4.3 micronaire, lif uzunlugu 30-31 mm,
lif mukavemeti 33-35 g/tex ve ¢irgir
randimant ise %43-45’dir (Harem, 2014).
Bu c¢alisma, 2019 yilinda, Kahramanmaras
ilinde (370 38' N; 360 37' E, Yiikseklik:
568) bulunan, Dogu Akdeniz Gegit Kusagi
Tarimsal Arastirma Enstitiisi Miidiirligi
deneme alanlarinda yiiriitiilmiistiir. Cizelge
1’den deneme alanina ait topraklarin hafif
alkali, organik madde ve fosfor yoniinden
cok fakir, potasyum ve bazi iz elementler
yoniinden (demir harig) yeterli oldugu
izlenebilmektedir.
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Cizelge 1. Deneme alaninin toprak 6zellikleri(Anonim, 2019b)

Organik
Biinye pH Madde P20s K20 Ca Mg Fe Mn Cu Zn
(%)  (kgida)  (kg/da)  (mg/kg)  (mg/kg)  (mg/kg)  (mg/kg)  (mglkg)  (mglkg)
Killi
7.67 0.98 3.90 35.23 4580.64 273.28 242 1.80 2.10 0.84

tinlt

Arastirmanin yuritildigi 2019 yili ve
uzun yillara iligkin iklim verileri Cizelge
2’de verilmistir. Cizelge incelendiginde
pamuk vejetasyon donemine ait uzun yillar
en disik sicakligin 9.8 °C (Nisan), en
yiiksek sicakligin 36 °C (Agustos), aylara
ait en diisiik sicaklik ortalamasi ile en
yiiksek sicaklik ortalamasinin ise sirasiyla
16.8 °C ve 30.0 °C oldugu goriilmektedir.
Calismanin yiratildigi 2019 yili iklim

verilerinde ise aym1 doneme ait en diislik
sicakligmm 5.5 °C (Nisan), en yiiksek
sicakligin 43.1 °C (Agustos), en disiik
sicaklik ortalamasmin 13.9 °C, en yiiksek
sicaklik ortalamasinin ise 37.5 °C oldugu
izlenebilmektedir. Ayrica, uzun yillar
ortalamasina gore vejetasyon doneminde
181.3 mm yagis alan bolge, 2019 yilinda
126.7 mm yagis almistir.

Cizelge 2. Kahramanmaras ilinin pamuk vejetasyon dénemine ait uzun yillar (1930-2019) ve 2019 yili
iklim verileri (Anonim, 2019c¢)

o o . — ) S 5 8 —_ 1S g

Iklim degerleri / Aylar = = S g < = £ < 3

— S N e )go > iz 8_ <

z = £ ° 2 m L = 5
Sicakliklar (°C) Enaz 55 91 169 189 20.7 147 115 973 139
En ¢ok 271 393 419 389 431 379 349 2631 375
Ortalama 142 231 272 284 295 263 213 1694 24.2
Uzun yillar sicaklik (°C) Enaz 98 139 186 221 222 183 128 1176 16.8
En ¢ok 211 26.7 319 359 360 325 259 2100 30.0
Ortalama 150 199 248 282 283 249 18.7 1596 22.8
Yagis miktari (mm) 784 40 62 01 01 15 36.6 126.7 18.1
Uzun yillar yagis miktar1 (mm) 730 388 86 27 22 110 454 1813 259
Nispi Nem (%) Enaz 160 90 90 60 50 50 80 574 82
En ¢ok 96.0 89.0 93.0 810 830 800 102.0 623.7 89.1
Ortalama 61.8 44.0 480 472 477 412 551 3444 492
Uzun yillar (1970-2016) nispi nem (%) 641 621 56.9 534 540 56.2 638 410.2 58.6

Calismada, normal (geleneksel) ekim
yontemi (70 x 15 cm2) (Sekil 1), ii¢ farkh
ekim (Sekil 2, Sekil 3 ve Sekil 4)
yontemiyle karsilagtirilmistir.  Tesadif
bloklarinda boliinmiis parseller deneme
desenine gore 3 tekerriirlii yiiriitiilen
caligmada, ekim yontemleri ana parselleri,
cesitler ise alt parselleri1 olusturmustur.
Parsel alanlar1 kontrol uygulamada 33.6 m?
(4 sira, sira uzunlugu 12 m, sira arasi 0.7 m),
dar sira uygulamasinda 23.04 m? (4 sira, sira
uzunlugu: 12 m, sira arasi: 0.48 m), Cift
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sira-1 uygulamada 26.4 m? (sira uzunlugu:
12 m, parsel eni: 2.2 m (Sekil 3) Cift sira-11
uygulamada ise 18.48 m? (sira uzunlugu: 12
m, parsel eni 1.54 m (Sekil 4) olarak
belirlenmistir. Deneme ekimin yapildig: 1
Mayis 2019 tarihinde toprakta ¢gimlenmeye
yetecek kadar tav  bulunmadigindan
tohumlar kuru topraga el mibzeriyle
ekilmistir. Ekimler gerceklestirildikten
sonra  zaman  kaybetmeden  ekilen
tohumlarin {izerine yagmurlama sistemi
kurularak tohumlarin ¢imlenerek toprak
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yiizeyine ¢ikiglart saglanmigtir. Deneme 29
Mayis 2019, 13 Haziran 2019 ve 4 Temmuz
2019 tarihlerinde el ile gapalanmistir. ilk
capa ile birlikte seyreltme islemi de
yapilarak sira {izerindeki bitki araliklarinin
15 cm olmast saglanmistir. Denemeye
toplam 16 kg/da saf azot ve 6 kg/da saf
fosfor verilmistir. Fosforun tamamiyla
azotun 6 kilogrami ekimle birlikte, kalani
ise ikinci sulama Oncesi verilmistir.
Deneme diizenli kontrol edilerek ihtiyag
duyulan dénemlerde olmak iizere toplamda
10 kez sulama yapilmistir. Birinci el hasat 5
Ekim 2019, ikinci el hasat ise 25 Ekim 2019
tarihlerinde elle yapilmistir. Caligmada
kiitli pamuk verimi, ¢ir¢ir randimani, lif
verimi, lif inceligi, lif uzunlugu, Ilif
mukavemeti Ozellikleri incelenmistir. Kiitlii

pamuk verimi (kg/da), parsel verilerinin
dekara oranlanmasiyla saptanirken, ¢irgir
randimani asagidaki esitlik yardimiyla, lif
ozellikleri ise HVI 1000 cihazinda birinci el
hasattan elde edilen liflerin analiz edilmesi
sonucu belirlenmistir

Cirgir Randimanmi (%) = [Toplam Lif
Miktar1 (g) / Toplam Kiitlii Miktar1 (g)] x
100 (1)

Calismadan tretilen verilerle, varyans
analizi yapilmistir. Varyans kaynaklarina
(Ekim yontemleri, Cesitler, Ekim zamani1 x
Cesit) ait onemli ortalamalar ise LSD (Least
significant differences) ile karsilastirilmig
ve c¢esitlerin  uyum gosterdigi ekim
yontemleri belirlenmistir.

70 cm F0 e TO crm
= =y =t =
B B E E
] = g g
L - 210 em - 3
Sekil 1. Klasik (kontrol) ekim yontemi (70 cm x15 cm)
A48 cm A8 cm 48 om
— —
Ea Eo .E'_; .E._..

£ £ £ =
3 H 3

L . 144 em 3
Sekil 2. Dar sira ekim yontemi (|48 cm| x15 cm)

J0cm 3 0 o 1 70 crm |
somlsom—f — — o =l — = | — — | 5= N5
B E E = B E
S UL &L om 1o & cm el 0 T BEin 10om

= | 5 = = = = =
5 5 -] 210 cm 5 e E
L 220 cm

Sekil 3. Cift sira-I yontemi (J]10 cm|60 cm|10 cm| x15 cm)

[ 48 cmi 2 48 cm 5 48 cm
e— py— ey y— — = =

' & = = = v = =

B = =] B B
e LI 3Becm 0o 3B cm 10 ¢ 38 em — 10cer —]
g £ £ g g g g 5
3 2 3 E 144 cm 2 3 3 g
[ = = E = = = E
= = = 4 = = = =
H i i i £ H
154 cm

Sekil 4. Cift sira-II yontemi (|10 cm|38 cm|10 cm| x 15 cm)
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BULGULAR ve TARTISMA edildigi  izlenebilmektedir.  Incelenen

Incelenen &zelliklere iliskin varyans teknolojik ozellikler de ise hem ekim
analiz sonuglar1 Cizelge 3’te verilmistir. yontemleri hem de c¢esitler arasinda
Cizelgeden kiitli pamuk ve lif verimi istatistiksel ~ olarak ~ Onemlilik  elde
yoniinden ekim yontemleri, ¢esitler ve ¢esit edilmedigi, ancak lif kopma dayaniklilig1
x ekim yontemleri arasinda %5 Onem bakimindan ekim yontemi x  gesit
diizeyinde farkliliklar olustugu, cirgir interaksiyonunun onemli oldugu
randimani yoniinden ise c¢esitler arasinda gorilmektedir.

%S5 onem diizeyinde farkliliklarin elde

Cizelge 3. Incelenen 6zelliklere iliskin belirlenen kareler ortalamasi ve énemlilikleri

Kiitli Lif

Kaynaklar Pamuk Cirgir Lif verimi . ... - .
SD - randimani inceligi uzunlugu mukavemeti

Verimi (%) kg/da) — “icy  (mm)  (gftex)

(kg/da) ' g
Tekerriirler 2 1727.89 7.705 226.28 0.07 0.69 0.30
Ekim yontemi 3 2523138 * 0.268 4690.74 *  0.02 0.65 2.89
Cesitler 2 135045.06 * 33.255 * 2027542 *  0.02 0.96 3.28
Cesit x Ekim ydntemi 6 873221 © 3.048 133059 *  0.05 0.78 2.46 *
Hata 22 657.61 9.215 167.58 0.10 1.60 1.94
Genel 35 11888.59 8.68 1.907.03 0.08 1.29 2.09

SD: Serbestlik derecesi ~ *: p>0.05, **: p>0.01, p: onemlilik

Kiitlii pamuk verimi cesitlerine  uygulanan  farkli  ekim
Pamuk tariminda en biiylik hedef, yontemlerinden elde edilen ortalama kiitli
yiksek verimin elde edilmesidir. Kiitlii pamuk verimleri 358.82 kg/da (gift sira-I),
pamuk verimi, ekim yontemi degerleri ve 336.44 kg/da (kontrol), 270.79 kg/da (gift
LSD(.0s)y testine gore yapilan ¢oklu sira-11) ve 246.97 kg/da (dar sira) olarak
karsilastirma  sonuglart  Cizelge 4’te elde edilmistir. Ayni c¢izelgeden c¢esit
verilmistir. Cizelgeden pamuk ¢esitlerinin ortalamalarinin  406.36 kg/da (Stoneville
farkli verim potansiyelinde oldugu ve 468), 308.99 kg/da (Lima) ve 194.42 kg/da
verimlerinin ekim yontemleriyle (Candia) oldugu deneme ortalamasinin ise
olusturulan sikliklardan etkilendigi 303.26 kg/da oldugu izlenebilmektedir.

goriilmektedir. Caligmada kullanilan pamuk

Cizelge 4. Pamuk ¢esitlerinin ekim yontemlerine ait kiitlii pamuk verimleri
Ekim yontemleri

Cesitler Kontrol Cift sira-I Dar sira Cift sira-l1 Ortalama
(70| cm) (10}-|60]-|10] cm) (/48] cm) (120]-|38|-|38| cm) (kg da})

Stoneville 468 438.37 @ 465.01 @ 370.61 ° 351.44 ° 406.36 @
Lima 391.49 ° 39249 ° 232.73 ¢ 219.25 « 308.99 °
Candia 179.47 ¢ 218.96 « 137.58 ¢© 241.68 ° 194.42 ¢
Ortalama (Avarage) 336.44 @ 358.82 @ 246.97 ° 270.79 ° 303.26
CV (%) 8.35
LSD cesitler 21.71
LSD Ekim y6ntemi 25.07 *
LSD Cesit x Ekim yontemi 43.41 *
CV (%): Degisim katsayisi LSD (0.05) : En kiigiik 6nemli fark

Kiitli pamuk verimi ydniinden ekim ve Lima cesitleri en yliksek kiitlii pamuk
yontemlerine en olumlu tepki Stoneville verimine ¢ift sira-1 (465.01 kg/da ve 392.49
468 cesidinden elde edilirken onu Lima ve kg/da), Candia ise ¢ift sira-11 (241.68 kg/da)
Candia cesitleri izlemistir. Stoneville 468 yontemlerinde sahip olurken, en disik
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verime Stoneville 468 ve Lima cesitleri ¢ift
sira-11 (351.44 kg/da ve 219.25 Kkg/da),
Candia ise dar sira (137.58 kg/da) ekim
yonteminde sahip olmustur.

Deneme sonucunda, Stoneville 468
¢esidinin, ¢ift sira-I ekim yoOnteminde
maksimum verim potansiyeline ulastigi,

ancak dar sira ve ¢ift swra-1l ekim
yontemlerine uyum saglayamadigi
belirlenmistir. Arastiricilar, pamuk
veriminin 75 cm swra  aralifinda

yiikseldigini bildirirken (Saleem ve ark.,
2009), bitki sikligi arttikga  verimin
yiikseldigini bildirmistir (Ozdemir, 2007;
Kayis, 2018; Karaman, 2019).
Circir randimani

Cirgir randimant tretilen lif miktarini
belirleyen bir yontemdir. Ekim
yontemlerinden elde edilen ¢ir¢ir randimani
ortalamalar1 %43.18 (¢ift sira-11), %43.13
(¢ift sira-1), %42.91 (kontrol) ve %42.82
(dar sira) olurken, cesit ortalamalar1 %44.41

(Lima), %43.46 (Candia) ve %41.17
(Stoneville 468) olarak gerceklesmistir
(Cizelge 5).

Stoneville 468 ve Candia gesitleri en yiiksek
cirgir randimanlarina ¢ift swra-l  ekim
yonteminde (%41.83, %44.28), Lima cesidi
ise ¢ift sira-1l (%45.67) ekim yonteminde
sahip olurken, en diisiik ¢ir¢ir randimanina
Stoneville 468 c¢esidi dar sira (%40.10),
Lima c¢esidi ¢ift sira-1 (%43.28), Candia
cesidi ise ¢ift sira-1l (%42.65) ekim
yontemlerinde sahip olmustur. Deneme
ortalamast ise %43.01 olarak
gerceklesmistir (Cizelge 5). Lima ¢esidinin
circir  randimani  bitki  siklig1  arttikca
yiikselmis, ancak bu durum, diger ¢esitlerde
goriilmemis, onlar varyasyon gostermistir.
Calisma sonucunda, cir¢ir randimaninin
cevre kosullar1 yerine, daha c¢ok genetik
potansiyelle yonetildigi belirlenmis ve
Onemsiz bulunan c¢esit x ekim yontemi
interaksiyonu bu kaniyr desteklemistir.
Bulgularimiz Kumar ve ark. (2017) ve
Kayis (2018) ile Karaman (2019)’nin
aksine, Giivercin ve Gencer (2005) ile
benzerlik gostermistir.

Cizelge 5. Pamuk cesitlerinin ekim ydntemlerine ait ¢ir¢ir randimani degerleri

Ekim yontemleri

Cesitler Kontrol Cift sira-| Dar sira Cift sira-l1 Ortalama
(70| cm) (120]-/60]-|10] cm) (/48] cm) (]20-|38]-|38] cm) (kg/da)

Stoneville 468 4151 41.83 ® 40.10 ® 41.23 ® 41.17 °®
Lima 43.87 43.28 ® 44.80 45.67 @ 4441 #
Candia 43.35 @ 44,28 4357 ® 42.65 43.46
Ortalama 42.91 43.13 42.82 43.18 43.01

CV (%) 7.92
LSD cegitter 2.57*

CV (%): Degisim katsayisi LSD (0.05) : En kiigiik 6nemli fark

Lif verimi edilmistir. ~ Aym1  ¢izelgeden  ¢esit

Lif tiretimi, pamuk tariminin en énemli
ogesidir. Lif verimi, ekim yontemi degerleri
ve LSD(s5 testine gore yapilan coklu
karsilastirma  sonuglart  Cizelge 6’da
verilmistir. Cizelgeden, pamuk ¢esitlerinin
farkl1 lif verimi potansiyelinde oldugu ve lif

verimlerinin ekim yontemleriyle
olusturulan sikliklardan etkilendigi
goriilmektedir. Uygulanan farkli ekim

yontemlerinden elde edilen ortalama lif
verimleri 150.98 kg/da (gift sira-1), 140.79
kg/da (kontrol), 113.68 kg/da (¢ift sira-11)
ve 102.08 kg/da (dar sira) olarak elde
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ortalamalarinin 164.24 kg/da (Stoneville
468), 133.51 kg/da (Lima) ve 82.89 kg/da
(Candia) oldugu izlenebilmektedir (Cizelge
6). Stoneville 468  ¢esidi, ekim
yontemlerine en olumlu tepkiyi verirken,
onu Candia ¢esidinin ¢ift sira-11 ekim
yontemindeki uyumu hari¢, Lima c¢esidi
izlemistir (Cizelge. 6).

Calisma sonucunda Stoneville 468
¢esidinin ¢ift sira-1, Lima ¢esidinin kontrol,

Candia ¢esidinin ise ¢ift sira-1l ekim
yontemlerine  iyi  uyum  sagladigi
belirlenirken, Stoneville 468 ve Lima
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cesitlerinin ¢ift sira-II, Candia ¢esidinin ise
dar sira ekimde en diisiik lif verimine sahip
oldugu saptanmistir. Arastiricilar, lif verimi
yoniinden en uygun ekim yonteminin, bitki
cesidine ve cesidin yetistirildigi ¢evre
kosullarina bagli oldugunu bildirmistir
(Copur ve ark., 2003).

Stoneville 468 cesidinin ¢ift sira-1 ekim
yonteminde, kontrol ekim ydnteminden
daha yiiksek, Lima ¢esidinin ise kontrol
ekim yontemi ile benzer lif verimine sahip
olmasi dnemli bulunmustur. Cift sira-1 ekim
yontemi, lif verimi ydniinden pamuk
tariminda kullanilabilir bulunmustur. Buna
karsilik, pamuk bitkisi, 48x15 cm? ve ondan
daha sik ekimlere uyum gdstermemistir.

Stoneville 468 cesidinin ekim
yontemlerinin tamaminda, yiiksek ¢ir¢ir
randimanina sahip diger cesitlerden daha
fazla lif iiretmesi, kiitli pamuk verimine
sahip olmanin, yalmiz yiksek g¢irgir
randimanina sahip olmadan daha Onemli
oldugunu gostermistir. Ancak, kiitlii pamuk
verimi ile ¢ir¢ir randimanini kombine eden
cesitler, lif verimi i¢in ¢ok Onemli
bulunmustur. Arastirmadan elde edilen
bulgular, artan bitki sikliklarinda lif
veriminin azaldig1 yoniindeki bulgularla
(Norton, 2005) uyum saglarken, Nichols ve
ark. (2004)’nin yam1 sira Zhi ve ark.
(2016)’nin  bildirdigi, artan  bitki
sikliklarinda lif veriminin arttig1 yoniindeki
bulgularla uyusmamustir.

Cizelge 6. Pamuk cesitlerinin ekim ydntemlerine ait lif verimleri

Cesitler

Ekim yontemleri

Kontrol Cift sira-I Dar sira Cift sira-l1 Ortalama

(70|cm)  (|101/60]-10]cm)  (148]cm)  (|10]-/38]-38] cm)  (Kg/da)
Stoneville 468 178.31 ® 191.13 @ 14552 < 142.13 ¢ 164.24 2
Lima 167.94 bc 165.76 102.24 ¢ 98.10 ¢f 13351 °
Candia 76.14 T 96.05 °f 58.49 ¢ 100.80 © 82.87 ¢
Ortalama (Avarage) 140.79 @ 150.98 ? 102.08 113.68 P 126.87
CV (%) 10.70
LSD cesitr 1155 *
I—SD Ekim yontemi 1334 *
LSD Cesit x Ekim y6ntemi 23.11 *

CV (%): Degisim katsayis1

Lif inceligi

Lif inceligi iplik yapimia tesir eden
onemli bir oOzelliktir. Cesitlerinin ekim
yontemlerine  ait  ortalamalari  5.38
micronaire  (Stoneville  468), 5.32
micronaire (Lima) ve 5.29 micronaire
(Candia) olurken, ekim yontemlerine ait
ortalamalar 5.36 micronaire (kontrol), 5.36
micronaire (gift sira-1), 5.25 micronaire (dar
sira) ve 5.34 micronaire (gift sira-Il),
deneme ortalamasi ise 5.33 micronaire
olmustur (Cizelge 7). Stoneville 468 ¢esidi,
istatistiksel farklilik gostermese de en kalin
liflere cift sira-1l (5.57 micronaire), Lima

LSD (0.05) :En kiigiik 6nemli fark

151

cesidi kontrol (5.45 micronaire), Candia
cesidi ise ¢ift sira-l1 (5.42 micronaire)
uygulamalarinda sahip olurken, en ince
liflere Stoneville 468 ve Lima cesitleri dar
sira (5.29 ve 5.17 micronaire), Candia ¢esidi
ise ¢ift swra-1l (5.11 micronaire) ekim
yonteminde sahip olmustur (Cizelge 7).
Onceki c¢alismalar, bitki sikhiginm lif
inceligini etkilemedigini bildirirken (Copur
ve ark., 2003; Karatas, 2007; Stephenson ve
ark., 2011; Karaman, 2019), Jones ve Wells
(1998) sik ekimlerde liflerin kalinlastigini,
Darawsheh ve ark. (2009) ise inceldigini
bildirmistir.
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Cizelge 7. Pamuk gesitlerinin ekim yontemlerine ait lif inceligi degerleri

Ekim yontemleri

Cesitler Kontrol Cift sira-| Dar sira Cift sira-11 Ortalama
(701 cm)  (]10]-|60}-|20] cm) (148] cm) (]10|-38]-|38] cm) (kg/da)
Stoneville 468 531 5.33 5.29 5.57 5.38
Lima 5.45 5.32 5.17 5.34 5.32
Candia 5.32 5.42 5.30 5.11 5.29
Ortalama 5.36 5.36 5.25 5.34 5.33
CV (%) 6.00
LSD Cesitler 0.27
LSD Ekim y6ntemi 0.31
LSD Cesit x Ekim yontemi 0.54

CV (%): Degisim katsay1s1

Lif uzunlugu

Lif uzunlugu Kkaliteli iplik {iretimini
pozitif etkileyen 6nemli bir 6zelliktir. Uzun
lifler kumasta tiiylenmeyi azaltirken, iplik
isletmesinin iiretim maliyetlerini
azaltmaktadir. Calismada ekim
yontemlerinin ortalamalar1 29,55 mm (dar
sira), 29.17 mm (¢ift sira-11), 29.09 mm
(kontrol) ve 28.58 mm (gift sira-1) olurken,
cesit ortalamalar1 29.50 mm (Lima), 29.07
mm (Stoneville 468) ve 28.72 mm (Candia),
deneme ortalamasi ise 29.10 mm olmustur
(Cizelge 8). Stoneville 468 ve Candia

LSD (0.05) : En kiigiik 6nemli fark

cesitleri, istatistiksel farklilik gostermese de
en uzun liflere ¢ift sira-1l (29.32 mm ve
29.32 mm), Lima ¢esidi dar sira (30.37 mm)
uygulamada sahip olurken, en kisa liflere
Stoneville 468 ve Candia ¢esitleri ¢ift sira-I
(28.56 mm ve 28.12 mm), Lima ¢esidi ise
cift sira-1l ekim yonteminde (28.86 mm)
sahip olmustur (Cizelge 8). Stoneville 468,
ekim yontemi farkliligindan en az etkilenen
gesit olurken, c¢alisma Eker ve ark.
(2000)’nin yan1 sira Feng ve ark. (2011) ve
Sadik (2016) ile benzerlik gdstermistir.

Cizelge 8. Pamuk ¢esitlerinin ekim yontemlerine ait lif uzunlugu degerleri

Cesitler

Ekim y6ntemleri

Kontrol Cift sira-| Dar sira Cift sira-l1 Ortalama
(70| cm) (10]-|60]-|10] cm) (/48] cm) (]20-|38]-|38] cm) (kg da?)
Stoneville 468 29.10 28.56 29.30 29.32 29.07
Lima 29.72 29.05 30.37 28.86 29.50
Candia 28.44 28.12 28.98 29.32 28.72
Ortalama 29.09 28.58 29.55 29.17 29.10
CV (%) 413
I—SD Cesitler 107
LSD Ekim y6ntemi 1.23
I—SD Cesit x Ekim yontemi 215
CV (%): Degisim katsayisi LSD (0.05): En kiigiik 6nemli fark
Lif mukavemeti ortalamalar1 31.03 g/tex (Stoneville 468),
Calismada, ekim yontemlerinin 31.42 g/tex (Lima) ve 30.39 g/tex (Candia),

ortalamalar 31.64 g/tex (kontrol), 31.09
g/tex (gift sira-1), 30.75 g/tex (dar sira) ve
30.30 gftex (¢ift sira-II) olurken, cesit
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deneme ortalamasi ise 30.95 g/tex olmustur
(Cizelge 9).
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Cizelge 9. Pamuk cesitlerinin ekim yontemlerine ait lif mukavemeti degerleri

Ekim yontemleri

Cesitler Kontrol Cift sira-I Dar sira Cift sira-ll Ortalama
(70 cm)  ([10}-60]-[10] cm) (|48 cm) (101-38|-[38] cm) (kg da™)
Stoneville 468 32.48 * 30.66 *¢ 30.24 #¢ 30.73 ¢ 31.03
Lima 3215 @ 31.70 #¢ 3217 ® 29.67 ° 31.42
Candia 30.29 #¢ 30.92 #¢ 29.83 bc 30.50 #°¢ 30.39
Ortalama 31.64 31.09 30.75 30.30 30.95
CV (%) 4.48
LSD cesiter 1.17
LSD Ekim y6ntemi 1.36
LSD Cesit x Ekim yontemi 2.35*

CV (%):Degisim katsayisi

Stoneville 468 c¢esidi, istatistiksel
farklilik olmasa da en mukavim liflere
kontrol (32.48 g/tex), Lima ¢esidi dar sira
(32.17 g/tex), Candia ¢esidi ise ¢ift sira-I
(30.92 gltex) uygulamalarinda sahip
olurken, en zayif liflere Stoneville 468 ve
Candia cesitleri dar sira (30.24 ve 29.83
g/tex), Lima cesidi ise ¢ift sira-1l ekim
yonteminde (29.67 g/tex) sahip olmustur
(Cizelge 9). Candia ¢esidinin ekim yontemi
farkliligindan en az etkilenen ¢esit oldugu
sOylenebilir.  Arastiricilardan  Beyyavas
(2009)’un yam1 sira Boykin ve Reddy
(2010), lif mukavemetinin artan bitki
sikliklarinda kismen arttigin1 bildirirken,
Ozdemir (2007) ozelligin cesit x ekim
yontemi interaksiyonundan etkilendigi
saptamustir. 6zelligin cesit x ekim yontemi
interaksiyonundan etkilendigi saptamistir.

SONUCLAR

Calisma sonucunda, cesitlere ait kiitli
pamuk verimi ile lif veriminin farkli ekim
yontemleriyle olusturulan bitki
sikliklarindan 6nemli diizeyde etkilendigi,
buna karsilik, cesitlere ait ¢ir¢ir randimani
ile Lif inceligi, lif uzunlugu ve Iif
mukavemeti ozelliklerinin ise uygulanan
farkli ekim yontemlerinden etkilenmedigi
belirlenmistir. Stoneville 468 ve Lima
cesitleri en yiiksek verimlerine ¢ift sira-l,
Candia ise ¢ift sira-1I uygulamasinda sahip
olmustur.

Cift sira-I uygulamas1 kiitli pamuk
verimi, ¢ir¢ir randimanit ve lif verimi
yoniinden kontrol ekim yonteminden daha
onemli bulunurken, lif inceligi yoniinden
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LSD (0.05) : En kiigiik 6nemli fark

benzer, lif uzunlugu ve lif mukavemeti
yoniinden ise zayif bulunmustur.
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Hiimik Asit ve Potasyum Uygulamalarinin Ay¢iceginde Tohum
Besin Maddesi Yag Icerigi ve Verim Uzerine Etkisi

Ozet

Aydin ili Soke il¢esinde bir iiretici tarlasinda 2 yil siireyle yiiriitiilen bu
arastirmada, potasyumlu giibre ile birlikte hiimik asit uygulamalarinin
aycigegi bitkisinin verim, % yag orani, yag asitleri ve tohumun besin
maddesi igerigi iizerine olan etkisini belirlemek amaglanmistir.
Tesadiif bloklar1 deneme desenine gore 3 tekrarlamali olarak yiiriitiilen
¢alismada 5 farkli potasyumlu (potasyum siilfat, %50 K2O) giibre dozu
(0-4-8-12-16 kg/da K;0) ve 4 farkli hiimik asit (Leonardit) dozu (0-
10-20-30 kg/da) faktoriyel olarak uygulanmustir. Arastirma toplam 60
parselde yiiriitiilmiis, hasat zamaninda alinan tohum o&rneklerinde
makro ve mikro elementler miktarlari, protein ve yag oranlari, yag
asitleri bilesimi ve ayrica verim tespit edilmistir. Potasyumlu giibre ve
hiimik asit uygulamalar1 aygigegi bitkisinin verim ve tohumun besin
maddesi igerigi iizerine istatistiki anlamda etkili olmustur. En yiiksek
tane verimi 12 kg/da KO potasyumlu giibre ile 20 ve 30 kg/da hiimik
asitin birlikte uygulandigi parsellerden elde edilmistir. Artan K
dozlarina bagl olarak tabla verimi de artmus fakat en yiiksek tabla
verimine ulasilan 12 kg/da dozundan sonra verimde diisme meydana
gelmistir. Tohumlardaki toplam azot ve ham protein miktarlar1 12
kg/da K;0, toplam fosfor ve potasyum ise 4 kg/da KO diizeyine kadar
artmistir. Potasyum ve hiimik asitin birlikte uygulamalar1 aycicegi
tohumunun yag oranini, K uygulamalarn ise yag orami ile birlikte
tohumunun oleik asit, linoleik asit, palmitik asit ve stearik asit igerigini
artirmistir. Elde edilen sonuglar; potasyumlu giibrelemeye ilave olarak
topraga yapilan hiimik asit uygulamasmin, aycigeginde verim ile
tohumdaki yag miktarlan ile iliskili olarak kaliteyi de arttirdigini
gOstermistir.

The Effect of the Applications of Humic Acid and Potassium on
Content of Nutrient and Oil of Seed and Yield of Sunflower

Abstract

It was aimed determining the effect of the applications of humic acid
and potassium on the nutrient content of seed (N, P, K, Ca, Mg, Na,
Fe, Cu, Zn ve Mn), fatty acids, % oil content and yield of sunflower in
a grower’s garden in Soke, Aydin for two years. The experiment was
arranged according to randomized complete block design with three
replicates and five different doses of potassium fertilizer (0-4-8-12-16
kg da! K;0) and four different doses of humic acid (0-10-20-30 kg da-
1). The research was carried out on a total of 60 parcels and in the seed
samples taken at the time of harvest, the amount of macro and micro
elements, protein and fat ratios, fatty acid composition and also yield
were determined. The highest grain yield was obtained from the parcels
where 12 kg KO da? potassium fertilizer, 20, and 30 kg da* humic
acid were applied together. Depending on the increasing K doses, the
head yield also increased, but a decrease in the yield occurred after the
12 kg da* dose, which reached the highest head yield. The total amount
of nitrogen and crude protein in the seeds increased up to 12 kg K,O
da, and total phosphorus and potassium 4 kg K,O da™. Combination
of potassium and humic acid has increased the oil content of sunflower
seeds, while K applications have increased the oil content of the seed
with oleic acid, linoleic acid, palmitic acid and stearic acid. Obtained
results have shown that, in addition to potassium fertilization, the
application of humic acid to the soil increases the quality of sunflower
in relation to the amount of oil acids in the seed and the yield.
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GIRIiS

Diinyada bir¢ok iilkede tarimi yapilan
aycicegi (Helianthus annuus L.) bitkisel
yag sanayisinin baslica hammaddesi olup,
ekonomik degeri yiiksek bir yag bitkisidir.
Tiirkiye’de ekimi yapilan yagli tohumlu
bitkiler arasinda gerek ekim alani gerekse
yag iiretimi bakimindan aygigegi ilk siray1
almaktadir. Bunun yami sira az miktarda
cerezlik olarak da  yetistirilmektedir
(Kolsarict1 ve ark., 2005). Adaptasyon
kabiliyetinin yiiksek olmasi, kuru ve sulu

kosullarda yetistirilebilmesi, ekiminden
hasadina kadar mekanizasyona uygun
olmasi aycicegi tariminin iistiin

Ozellikleridir. Ayrica tohumunda bulunan
yilksek orandaki yag (%40-55) birim
alandan elde edilen yag miktarinin yiiksek
olmasina, yag maliyetinin ise diisiik
olmasma neden olmaktadir. Bitkisel yag
dretimimizin  %69’u, toplam sivi yag
tilkketimimizin yaklasik %841, toplam yag
kullaniminin  ise  %32’si  ay¢iceginden
karsilanmaktadir. Aygigegi liretimimizin %
67’si kuru, %23’t4 ise sulu kosullarda

gergeklestirilmektedir. Sulu tarim
alanlarinda aycicegi tariminin
yayginlastirilamamasi aycicek yagi

iretimimize dolayisiyla da bitkisel yag
iretimimize olumsuz olarak
yansimaktadir. Tiirkiye’de  yillara  gore
degismekle beraber yaklasik 530-650 bin
hektar alanda yaglik aycicegi ekimi
yapilmaktadir. 2017 verilerine gore yaglik
ayciceginde dekara verim 254 kg, ¢erezlik
ayciceginde ise 168 kg olarak elde
edilmistir (TUIK, 2018). Ulkemizde kisi
bagina yaklasik 18 kg civarinda bitkisel s1v1
yag tliketimi vardir. AB iilkelerinde kisi
basina yillik yag tiketimi ise 24 kg
civarindadir (Tan, 2007). Aygcicegi tarimi
diinyada en fazla Ukrayna, Rusya ve
Arjantin’de yapilmaktadir. Bu iilkeler 2016
yilinda diinya iretiminin = %58.38’1
gergeklestirmislerdir. Tiirkiye’nin ise diinya
aycicegi Uretimindeki payr 2016 yilinda
%3.53 diir. Ulkemizde yetistirilen aygigegi
cesitleri linoleik asit oraninin yiiksek
oldugu linoleik tip hibrit aycicegi
cesitleridir. Ancak dilinya bitkisel yag

157

pazarma hakim ve tiiketici bilincinin
yiiksek oldugu iilkelerde oleik tip bitkisel
yaglara olan talep giderek artmaktadir.
Oleik tip bitkisel yaglarin hem sagliga, hem
de endiistriyel kullanima uygun o6zellikte
olmalar1 son yillarda diinya tretimlerinde
paylariin artmasina neden olmustur. ABD
de tiiketici talebi sonucunda ortaya ¢ikan
oleik asidi yiiksek aycicegi yaginda, daha
cok orta yiikksek oleik yag asidine sahip
(%60-65) aycicegi tarimi daha ¢ok 6nem
kazanmistir. Avrupa’da ise hem liretim hem
de tiiketimde yiiksek oleik igerikliler daha
on planda olup, ileriki yillarda daha biiyiik
artis goOsterecegi tahmin edilmektedir.
Diinyada en fazla sirasiyla Fransa (%75),
Ispanya  (%30-40), Arjantin  (%10),
Macaristan  (%10), Italya (%5) ve
Almanya’da (%30) oleik asidi yiiksek
aycicegi iiretilmektedir. Ulkemizde de oleik
tip aycicegi iretimi desteklenmeli ve
tretimi  yayginlastirilmalidir.  Hiimik
maddeler olarak adlandirilan hiimik ve
fiilvik asitler topraklarin temel organik
maddesini olugtururlar. Son yillarda yapilan
bir¢ok ¢alismada hiimik maddelerin tohum
cimlenmesinde, kok gelisiminde, makro ve
mikro besin elementlerinin aliniminda etkili
oldugu bildirilmistir. Bununla birlikte
yapraktan  uygulanan  hiimik  asidin
bitkilerin kuru madde kapsamlarini ve kimi
besin elementlerinin alimimlarini arttirdigt
belirlenmistir (Masciandro ve ark., 2002;
Cavalcante ve ark., 2011). Hiimik asit
kullaniminin ~ dogrudan etkisi yaninda
dolayli olarak toprak organik maddesine
katkilar1 da bulunmaktadir. Bu olumlu etki
bitki gelisimini de etkilemektedir (Erdem
ve ark., 2020; Keten ve Tanriverdi, 2020).
Bitkiler i¢in zorunlu makro besin
elementlerinden biri olan potasyum, bunun
disinda  bitki su tiketiminde, CO2
Oziimlemesinde, enerji metabolizmasinda
ve yiiksek molekiil agirlikli bilesiklerin
sentezlenmesindeki 6zel fonksiyonlar
nedeniyle bitkinin bagta tuz ve su stresi
olmak iizere gevresel stres tiirlerine karsi
koyabilme yetenegini ve toleransinm
arttirmaktadir.  Potasyum  bitki  su
iliskilerinde, yeni dokularin biiyiimesinde,
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fotosentezde, su dengesinde, karbonhidrat
ve sekerlerin tasinmasinda ve ¢esitli bitki

metabolik olaylarinda gereksinilen
enzimlerin aktivasyonunda o6nemli rol
oynamaktadir (Coker ve ark., 2003).

Potasyum noksanligi kuraga ve hastaliklara
duyarlilikta artis, azalan azot kullanim
etkinligi ve diistik verim ile
sonuglanmaktadir. Yiiksek verim ve kaliteli
iirtin elde edilmesi i¢in sertifikali tohum
kullanim1 ve giibreleme, aygicegi tariminda
dikkat edilmesi gereken en 6nemli unsurlar
arasindadir. Aygiceginin pek cok kiiltiir
bitkisine gore topraktan, potasyum basta
olmak iizere ¢ok fazla bitki besin maddesi
kaldirmasi, gilibrelemenin dnemini daha da
arttirmaktadir. Yapilan arastirmalara gore,
iyi bir gilibreleme ile kiiltiirii yapilan
bitkilerde verimde ortalama %210 ile 15
arasinda bir artis saglanabilmektedir
(Yagmur ve Okur, 2011). Ulkemizde de
yetersiz ve diisiik verimli liretim nedeniyle
yildan yila artis gosteren bitkisel yag
acigimiz 500 bin tonu agmistir. Bu agigin
kapatilabilmesi i¢in yagli tohumlu bitkilerin
mevcut potansiyel alandaki veriminin dogru
giibreleme yontemleri ile artirilmast ve
ayrica ikinci iirlin tarimina daha fazla yer
verilmesi  gerekmektedir. Humik asit
genellikle topragin striiktiir gelisiminin
artinlmas1  ve mikrobiyal aktivitenin
yiikseltilmesi amaciyla kullanilmaktadir.
Bu calismanin yapilis gerekgesi ise; farkli
diizeylerde hiimik asit uygulamasinin
potasyum giibresi ile birlikte aycicegi
bitkisini verimi, yag orani, yag asitleri
bilesenleri ve tohumun besin maddesi
icerigi iizerindeki etkisini belirlemek ve
arastirma kosullarinda daha yiiksek verim
saglayan hiimik asit 1ile potasyum
giibresinin en 1yi kombinasyonunun tespit
edilmesidir.
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MATERYAL ve YONTEM

Arastirma, Aydin ili Soke il¢esindeki bir
tiretici  arazisinde 2016-2017 yillarinda
yiriitilmistiir. Calismada, Sanay MR hibrit
aycicegi cesidi bitkisel materyal olarak
kullanilmistir. Ozel bir firmadan temin
edilen %85 hiimik asit iceren leonardit
(Toplam organik madde: %90, toplam
hiimik+fulvik asit: %85, nem %15, pH= 5-
7, hammadde: Leonardit) hiimik asit
materyali olarak, potasyum stilfat (%50
K2O) da potasyum kaynagr olarak
kullanilmistir.  Aygicegi ekiminden Once
deneme alanini temsil edecek sekilde 0-20
cm derinlikten alinan toprak orneklerinin
analiz sonuglar1 Cizelge 1’de verilmistir.
Cizelge 1 incelendiginde, arastirma alani
topraklarinin killi tin bilinyeli ve hafif
alkalin karakterli oldugu, orta derecede
tuzluluk probleminin gorildigi
belirlenmistir. Kirecli ve az diizeyde (fakir)
organik madde igeren arastirma alani
topraklarinin; toplam azot (N) igeriginin
orta, almabilir P ve K kapsamlarinin diisiik
(fakir), almnabilir kalsiyum (Ca) ve
magnezyum (Mg) miktarlariin  1yi,
alinabilir sodyum (Na) yeterli, alinabilir
demir (Fe) orta, alinabilir bakir (Cu), ¢inko
(Zn) ve mangan (Mn) kapsamlarinin ise
yeterli diizeyde olduklar1 saptanmistir
(Cizelge 1). Arastirma, tesadiif bloklarinda
bdliinmiis parseller deneme desenine gore 3
tekrarlamal olarak yiirlitilmustiir.
Calismada, 5 farkli potasyum dozu (0, 4, 8,
12 ve 16 kg/da K20) ve 4 farkli hiimik asit
dozu (0, 10, 20 ve 30 kg/da) arastirma
konusu olarak ele alinmis; potasyum dozlari
ana parsellere, hiimik asit dozlar ise alt
parsellere  yerlestirilmistir.  Denemede;
hiimik asit uygulamas: ekimden once,
potasyumlu giibre uygulamasi ise ekim
esnasinda sira arasima olacak sekilde elle
serpilerek uygulanmistir.
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Cizelge 1. Arastirma alani topragimin bazi fiziksel ve kimyasal 6zellikleri

Fiziksel ve Kimyasal Ozellikler Birim Sonug Yorum
pH 7.52 Hafif alkalin
Toplam Tuz % 0.42 Orta derecede tuz sorunu
Kireg (CaCOs3) % 13.50 Kiregli
Kum % 35.44
Mil % 20.96
Kil % 43.60
Biinye Killi Tin
Organik Madde % 1.50 Fakir
Toplam-N % 0.065 Orta

P mg/kg 3.56 Fakir

K mg/kg 123 Fakir
g Ca mg/kg 4560 Yeterli
Z;g Mg mg/kg 203 Yeterli
s Na mg/kg 211 Yeterli
= Fe mg/kg 4.02 Orta

Cu mg/kg 1.90 Yeterli

Zn mg/kg 1.05 Yeterli

Mn mg/kg 24.62 Yeterli

Deneme parsellerinde aycgicegi bitkisi 6
sira halinde ekimi yapilmis, sira araligir 70
cm, sira Uzeri mesafe ise 20 cm olarak
tutulmustur. Her bir deneme parsellerinin
boyutu 50 m x 42 m seklinde
diizenlenmistir. Tiim parsellere esit olacak
sekilde; 10 kg/da N, 8 kg/da P.Os ve 80
kg/da elementel kiikiirt (S) uygulanmistir.
Taban giibresi olarak dekara ekimden 6nce
17 kg DAP (Diamonyum fosfat, %18 N,
%46 P); ara ¢gapadan sonra dekara 15 kg iire
(%46 N) sira arasma verilmistir. Toprak
pH’sim1 bir miktar diisiirmek amaciyla
Longstroth (2015) tarafindan Onerilen
dozda ekimden Once serpme olarak
elementel toz kiikiirt (%99.9 S) uygulamasi
yapilmis ve toprakla karistirilmistir.
Aygicegi bitkisi Haziran aymin ilk
haftasinda ekilmis, ¢ikistan sonra tekleme
ve ¢apalama islemleri yapilmistir. Hasat ise
Agustos ayinin sonuna dogru yapilmistir.
Tane (tohum) orneklerinin makro ve
mikro besin maddesi analiz yontemleri

Her parselden hasat sirasinda makro ve
mikro besin maddesi analizi i¢in yeteri
miktarda alinan tohum Ornekleri igleri
cikartildiktan  sonra kese kagitlarina
konularak 65-70 °C sabit agirliga ulasincaya
kadar 48 saat kurutulmustur. Daha sonra
kuru agirliklar1 belirlenen tane (tohum)
ornekleri mikro degirmende ogiitiilerek
analize hazir hale getirilmistir (Kacar ve
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Inal, 2008). Daha sonra bu &rneklerde
toplam azot makro Kjeldahl yontemiyle;
toplam P, K, Ca, Mg, Na, Fe, Cu, Zn ve Mn
analizleri de yas yakma (4 kisim HNOs + 1
kisstm HCIO4) yontemi uygulanarak elde
edilen ekstraktlarda; toplam P
Vanadomolibdo fosforik sar1 renk yontemi
ile kolorimetrik olarak; toplam K, Ca, Na
alev fotometresi ile toplam Mg, Fe; Cu, Zn
ve Mn ise atomik  absorpsiyon
spektrofotometrede okunarak belirlenmistir
(Kacar, 1972; Kacar ve Inal 2008).
Verim ve verim parametreleri
Aragtirmada tabla ve tane verimi, tanede
yag ve protein orani ile yag asitleri gibi
verim ve verim bilesenleri agagida belirtilen
yontemlere gore belirlenmistir.
Tabla verimi (g): Hasat sirasinda her
parselden segilen 10 bitkinin tablalar sapla
birlestigi noktalardan kesilerek tartilmistir.
Tane verimi (kg/da): Parsellerden hasat
edilen tanelerin tartilmasi ile parsel
verimleri belirlenmis, elde edilen verim
degerleri hasat alan1 dikkate alinarak dekara
tane verimleri hesaplanmistir
Yag oram1 (%): Her parselden alinan ve
icleri ¢ikartilan tohum 6rneklerinden 3-4 g
tohum havanda ezilmis ve bundan 2 g 6rnek
almip kartuslara konularak yag oranlar
Soxhelet  metodu ile  susuz  eter
ekstraksiyonunda 6 saat analiz edilmistir
(Akyildiz, 1968).



ISPEC Tarim Bilimleri Dergisi, 5(1): 156-167, 2021

Tohumda protein orani (%): Her parselden
alman tohum Orneklerinde Kjeldahl
yontemine gore azot analizi yapilmistir.
Tohumda azot analizi sonucunda bulunan
degerler 6.25 ile carpilarak tohumda protein
miktar1 belirlenmistir (Akyildiz, 1968).
Yag asitleri Bilesimi: Yag asitleri bilesimi
Gaz Likit Kromatografisi metodu ile tayin
edilmistir. Ornekler, AOCS (Ce 2-66) nolu
metoda gore BFs -metanol ile yag asidi
metil esterlerine donistiirilmiistiir
(Anonymous 1992). Bu sekilde hazirlanan
orneklerde; oleik asit (%), linoleik asit (%),
stearik asit (%) ve palmitik asit (%)
miktarlari tayin edilmistir.
Denemede kullanilan
degerlendirme yontemleri

Hiimik asit ve potasyumlu giibre
uygulamalarinin =~ bagimli  degiskenler
iizerindeki etkisi faktoryel olarak ANOVA
analizi ile test edilmistir. Ortalama
degerlerin karsilastirmasi ise Duncan’a gore
yapilmistir. Tiim verilerin istatistiki analizi
IBM SPSS Statistics 15.0 programinda
yapilmistir.

BULGULAR ve TARTISMA
Potasyum ve hiimik asit uygulamalarinin
aycicegi bitkisinin tane verimi iizerine
etkisi

Farkli dozlarda potasyum (K) ve hiimik
asit (HA) uygulamalarinin tane verimi
(kg/da) ve tabla verimi (g) iizerine olan
etkisini  belirlemek amaciyla yapilan
Ol¢iimlerden elde edilen sonuglar Cizelge

istatistik

4.3 BC

Tabla verimi g)

61,4 cC

2’de verilmistir. Farkli potasyumlu giibre ve
hiimik asit uygulamalarinin bagimsiz ve
birlikte uygulamalar1 (KxHA) ayg¢icegi tane
verimini istatistiki anlamda (P<0.01)
etkilemistir. En yiiksek tane verimi
istatistiki olarak aynmi grupta yer alan, 12
kg/da K20 potasyumlu giibre ile 20 ve 30
kg/da hiimik asitin birlikte uygulandigi
parsellerden (sirasiyla, 322.63 ve 314.46
kg/da) elde edilmistir. En diisiik tane verimi
ise, K ve HA uygulanmayan kontrol
konusunda saptanmustir (186.50 kg/da). 0-4
ve 8 kg/da potasyum dozlarinda artan
hiimik asit uygulamalarina bagli olarak tane
verimi de artmistir. Fakat 12 ve 16 kg/da
potasyum dozlarinda en yiiksek hiimik asit
uygulamasi tane verimini biraz
distirmistiir.  Arastirmada  potasyumlu
giibre uygulamalarinin aygicegi bitkisinin
tabla verimi lizerine etkisi ise P<0.05; HA
uygulamalarinin tabla verimi iizerine etkisi
P<0.01 diizeyinde ©nemli bulunmustur
(Cizelge 2). Artan K dozlarma bagh olarak
tabla verimi de artmis fakat en yiiksek tabla
verimine ulagilan 12 kg/da dozundan sonra
verimde diigme meydana gelmistir (Sekil
1). En diisiik tabla verimi kontrol grubunda
elde edilmistir. Romanya’da 2005-2007
yillar1 arasinda yapilan bir arastirmada;
kirecli toprakta yetistirilen aygicegine 0, 8
ve 16 kg/da N azot, 0, 4 ve 8 kg/da P20s
fosfor ve 0, 4, 6 ve 12 kg/da K,O potasyum
dozlar1 uygulanmais, aragtirma sonucunda en
iyi verim 8 kg/da K20 uygulamasindan elde
edilmistir (Ciobanu ve ark., 2008).

T2 A

9.2 8

so.8 8

= 1=z 16

K Dozilar: (kg da1)

Sekil 1. Farkli potasyum dozlarinin tabla verimi lizerine etkisi (Ayn1 harfle gosterilen ortalamalar Duncan testine gore (P<0.05) birbirinden

farkl degildir).
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Cizelge 2. Farkli dozlarda potasyumlu gilibre ve hiimik asit uygulamalarina bagli olarak hasat
déneminde aycicegi bitkisinin verim degerleri

K uygulamalar Hiimik asit uygulamalari Tane verimi Tabla verimi

(kg/da K20) (kg/da) (kg/da) (9)

0 186.5 Ip-t 55.11

10 195.58 n-r 60.51

0 20 200.12 n-p 60.37

30 195.04 n-s 69.58

0 203.41 m-o 52.83

4 10 216.67 j-m 63.05

20 226.41 i-k 70.03

30 230.30 ij 71.41

0 215.08 j-n 60.46

8 10 247.30 gh 71.52

20 263.64 ef 70.45

30 277.78 cd 74.43

0 221.94j-1 66.54

10 255.80 fg 71.70

12 20 322.63a 77.27

30 314.46 a 76.76

0 232.94 i 59.49

10 299.23b 69.79

16 20 286.25¢ 77.43

30 269.99 de 72.71
K = =
HA - -
KxHA > 6d

Ayni harfle gosterilen ortalamalar Duncan testine gore (P<0.05) birbirinden farkh degildir. *: P<0.05, ™: P<.01, 6d: Onemli degil

Uygulanan hiimik asit miktarlarina baglh
olarak tabla verimi incelendiginde ise en
yiiksek tabla verimleri 20 ve 30 kg/da
hiimik asit uygulamalarinda, en diisiik tabla
verimi de kontrol grubunda belirlenmigtir
(Sekil 2). Ankara kosullarinda 2003 yilinda
yapilan bir arastirmada, farkli hiimik asit
uygulama zamani ve dozlarinin (0, 60, 120

67.2 B

58,9C

Tabla verimi (g

|

ve 180 g/da) aygigeginde yag oranini ve
dekara tane verimini arttirdigi belirlenmistir
(Day, 2005). Aycicegi bitkisine hiimik asit
ve leonardit uygulamasi yapilan bir baska
calisgmada (Ergonil, 2011); aygicegi
bitkisinde en yliksek tane verimi (198.61
kg/da), hiimik asit + giibre ve leonardit +
giibre uygulamalarindan elde edilmistir.

71,1 A

72,9 A

o 10

20 30

Humik asit dozlar (kg da-1)

Sekil 2. Farkli hiimik asit dozlarinin tabla verimi iizerine etkisi (Ayn1 harfle gosterilen ortalamalar Duncan testine gore (P<0.05) birbirinden

farkli degildir).
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Cizelge 3. Potasyum (K) ve hiimik asit (HA) uygulamalarimin aygig¢egi tohumunun makro besin
element icerigi ve ham protein igerigine etkisi

K Uva. N Ham Pro. P K Ca Ma
(kg/da K20) %-ll(ulllélall() asitUyg. (%) (%) (%) (%) (%) (%)
g
0 3.90 24.42 047 0.68 0.13 011
10 412 25.76 051 0.70 0.14 0.11
0 20 412 25.75 051 0.69 0.15 0.11
30 4.10 25.64 0.58 0.75 0.14 0.11
Ortalama 406D 2539D 052B  071B  014C 011
0 459 28.71 059 083 017 012
4 10 463 28.99 0.60 0.83 0.18 0.12
20 4.66 29.14 0.61 0.90 0.18 0.12
30 470 29.40 0.62 0.84 0.20 0.12
Ortalama 465C 29.06 C 061A  085A  018B 012
0 461 28.83 0.62 091 0.18 012
8 10 470 29.37 0.62 0.98 0.20 0.12
20 477 29.85 0.62 0.95 0.18 0.12
30 478 29.87 0.62 0.84 0.20 0.12
Ortalama 4718 29.48B 062A 092A  0.19AB 012
0 471 29.48 059 0.88 0.18 012
10 476 29.75 0.59 0.93 0.20 0.12
12 20 487 30.47 0.61 0.97 0.20 0.12
30 4.80 30.04 0.66 0.98 0.21 0.12
Ortalama Z79A 29.94 A 061A 094A  020A 012
0 471 2948 061 087 0.20 012
10 472 29,52 0.61 0.82 0.20 0.12
16 20 475 29.68 0.62 0.91 017 0.12
30 477 29.82 0.62 0.99 0.20 0.12
Ortalama 474AB  29.62AB 061A  090A  O0.19AB 012
0 451D 28.18b 058b 083 0.17b 012
Hiimik Asit Ort. 10 459a 28.68 a 059b 085 0.18ab 0.12
20 4642 28.98 a 060ab  0.88 0.18ab 0.12
30 463a 28.95a 062a 088 0.19a 0.12
= al = = = = o
HA " " " od " od
KxHA 5d 5d 5d 5d od 5d

Aynt harfle gésterilen ortalamalar Duncan testine gore (P<0.05) birbirinden farkli degildir. *: P<0.05 , **: P<.01, 6d: Onemli degil

Potasyum ve hiimik asit uygulamalarin
aycicegi tohumunun (tane) makro ve
mikro besin maddesi ile ham protein
icerigi iizerine etkisi

Farkli dozlarda potasyum ve hiimik asit
uygulamalarinin  aygigegi  tohumunun
toplam azot, fosfor, potasyum, kalsiyum,
magnezyum ve ham protein miktari lizerine
olan etkisi ile ilgili sonuglar Cizelge 3’de;
toplam demir, bakir, ¢inko ve mangan
miktar1 {izerine olan etkisi ile sonuglar ise
Cizelge 4’de verilmistir. Farkli dozlarda
potasyum ve hiimik asit uygulamalarinin
aycicegi tohumunun toplam N, P, K, Ca ve
ham protein igeriklerinde artis sagladigi, bu
artisin toplam N, P, K, Ca ve ham protein
iceriginde istatistiki olarak %1 diizeyinde
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onemli oldugu belirlenmistir (Cizelge 3).
Toplam N ve ham protein miktarlari 12
kg/da K>O seviyesine kadar artarken,
toplam P ve K 4 kg/da K20, toplam Ca ise
8 kg/da K>O seviyesine kadar arttiktan
sonra daha sonraki dozlarda
konsantrasyonlarinda bir degisiklik
meydana gelmemistir. Toplam N ve ham
protein miktarlart 12 kg/da K>O uygulama
dozunda kontrole oranla % 18 oraninda
artmistir. Potasyum ve hiimik asit
uygulamalarinin  tohumun Mg igerigi
iizerinde ise herhangi bir etkisi ortaya
cikmamistir (Cizelge 3). Farkl1 azot (40, 80,
120 kg/ha N) ve S (0, 50, 100, 150 kg/ha S)
dozlarmin ay¢igegi verimi ve tohumun bitki
besin maddesi igerigi iizerine etkisinin
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belirlendigi calismada kontrol parseline
kiyasla tohumun protein igerigi %2
artmigtir. Azot doz artis1 tohumun azot ve
protein igerigine pozitif yonde etkili
olmustur  (Demir, 2009). Bizim
calismamizda artan K dozlarinin da bu
parametre lizerinde etkili oldugu ortaya

cikarilmistir. Benzer sonuglar Samui ve
Bhattacharyya (1980), Grove ve Summer
(1982) ve Orlovius (1990) tarafindan da
bulunmus ve potasyumun aygigeginde
verime pozitif etki yaptig1 bu aragtirmalarda
belirlenmistir.

Cizelge 4. Potasyum (K) ve hiimik asit (HA) uygulamalarinin aygigegi tohumunun mikro besin
element igerigine etkisi

K Uva. Hiimik asit Uyg, Fe Cu Mn Zn
(kg/da K20) (kg/da)
mg/kg
0 43.75 20.93 21.70 9.03
10 43.99 20.97 22.19 9.29
0 20 4559 24.28 22.40 9.38
30 4452 23.43 22.74 9.56
Ortalama 44.46 C 22.40 22.26 D 9.32C
0 46.99 19.85 23.15 9.63
4 10 47.29 23.13 23.31 9.81
20 47.92 22.98 23.50 10.14
30 47.54 21.75 23.53 10.36
Ortalama 47.44 BC 21.93 23.37C 9.99 C
0 48.87 21.56 23.64 10.74
8 10 48.99 20.55 23.77 10.97
20 51.57 25.52 24.04 11.12
30 49.49 23.03 24.17 11.31
Ortalama 49.73BC 22.67 23.91BC 11.04 BC
0 55.60 20.71 24.33 13.60
10 59.12 21.49 24.88 14.05
12 20 62.42 17.69 25.08 14.62
30 61.09 22.99 25.43 14.69
Ortalama 59.56 A 20.72 24.93B 14.24 A
0 51.93 21.14 25.65 11.84
10 52.34 24.29 26.05 11.85
16 20 54.99 21.29 26.61 12.33
30 53.26 25.02 26.84 13.56
Ortalama 53.13B 22.94 26.29 A 12.40 AB
0 49.43 b 20.84 23.70 10.97 b
Hiimik Asit Ort. 10 50.35b 22.08 24.04 11.20b
20 52.50 a 22.35 24.33 11.52 ab
30 51.18 ab 23.24 24.54 11.90 a
e = 5 = =
HA -~ od od -
KxHA 6d 6d 5d 5d

Ayni harfle gosterilen ortalamalar Duncan testine gore (P<0.05) birbirinden farkh degildir. *: P<0.05, **: P<.01, 6d: Onemli degil

Trakya Bolgesinde yaygin bir sekilde
iretimi yapilan ayg¢icegi tohumlarinda bazi
makrobesin elementlerinin miktarlarinin
belirlendigi calismada, 28 farkli yerlesim
yerinde 2012 ve 2013 yillarinda hasat edilen
aycigeklerinden Ornekler alinarak Fosfor
(P), Kalsiyum (Ca), Magnezyum (Mg) ve
Potasyum (P) gibi makro besin elementleri
miktarlar1 tespit edilmistir. Calisma
sonucunda orneklerin P, Ca, Mg ve K
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sonuclarinin sirast ile %0.54-0.22, %0.43-
0.24; %0.33-0.079, %0.17-0.083; degerleri
arasinda oldugu belirlenmistir (Ay, 2014).
Farkli dozlarda potasyum ve hiimik asit
uygulamalarinin  aygigegi  tohumunun
toplam Fe, Cu, Zn ve Mn miktarlarn
iizerindeki etkisi incelendiginde (Cizelge
3); K uygulamalarmin Fe, Mn ve Zn
konsantrasyonlar: iizerine etkisinin oldugu
(P<0.01), Cu igerigi lizerine ise istatistiki
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anlamda bir etkisinin olmadig1 saptanmustir.
Aycicegi  tohumundaki Fe ve Zn
konsantrasyonlarmin 12 kg/da K dozuna
kadar bir artis gosterdigi fakat son K
dozunda diistiigii saptanmistir. Tohumdaki
Mn konsantrasyonu ise artan K dozlarina
paralel olarak devamli artis gostermistir.
Hiimik asit uygulamalarinin ise Fe ve Mn
icerigi iizerine etkisinin oldugu (P<0.01),
Cu ve Mn igerigi lizerine ise istatistiki

anlamda bir etkisi olmadig1r saptanmustir.
Karaman ve ark (2012); hiimik madde
uygulamasi ve hiimik maddelerin topraktaki
kimyasal etkilesimlerine bagli olarak makro
besin elementi yarayishilhigini artirdigint ve
bitkilerin mikro besin element
absorbsiyonunu ayarladigini, bunun da
verim ve Kkalite iizerine etkili oldugunu
ortaya koymuslardir.

Cizelge 5. Potasyum (K) ve hiimik asit (HA) uygulamalarinin ay¢igegi bitkisinde yag orani ve yag
asidi iceriklerine etkisi (%)

'(T(éjé’gkzo) Himik asit Uyg., 100 gs'ft"k Linoleik asit  Palmitik asit  SC2 1K asit
(kg/da) %
0 44.36 39.59 35.20 5.12 3.80
10 51.90 42.50 35.40 5.31 3.94
0 20 52.00 49.80 35.82 5.31 3.94
30 52.94 41.76 36.68 5.51 4.09
Ortalama 50.30 B 4341 B 35.78 D 5.31 B 3.94B
0 50.40 43.26 37.81 5.91 4.39
4 10 50.28 40.68 38.05 5.99 4.43
20 52.04 41.17 38.25 6.00 4.45
30 52.39 58.12 38.56 6.03 4.48
Ortalama 51.27 AB 45.80 B 38.17 CD 5.98 A 444 A
0 51.58 48.26 39.32 6.03 4.48
8 10 56.52 48.39 39.42 5.99 4.44
20 53.54 46.92 39.82 6.11 4.54
30 53.00 49.69 40.91 6.08 4.52
Ortalama 53.66 A 48.32 AB 39.87BC 6.05 A 449 A
0 52.09 55.08 44.32 6.19 4.60
10 53.51 58.26 45.12 6.20 4.60
12 20 55.13 57.83 47.60 6.20 4.60
30 56.98 60.85 50.22 5.87 4.36
Ortalama 54.42 A 58.01 A 46.81A 6.12 A 454 A
0 49.24 54.86 41.79 6.10 4.52
10 52.02 48.62 42.10 6.13 4.55
16 20 55.03 52.25 42.55 6.19 4.59
30 52.09 64.29 42.91 6.15 4.56
Ortalama 52.09 AB 55.00 AB 42.34B 6.14 A 456 A
0 49.53b 48.22 39.69 5.88 4.36
Hiimik Asit Ort. 10 52.84 ab 47.69 40.02 5.92 4.40
20 53.55a 49.60 40.81 5.97 4.43
30 53.48 a 54.95 41.86 5.94 4.41
K = = = = =
HA o od 6d 6d od
KxHA od od 6d od od

Ayni harfle gosterilen ortalamalar Duncan testine gore (P<0.05) birbirinden farkh degildir. *: P<0.05, **: P<.01, 6d: Onemli degil

Potasyum ve hiimik asit uygulamalarin
aycicegi tohumunun (tane) yag orani ve
yag asidi icerikleri iizerine etkisi
Aygicegi bitkisine farkli  dozlarda
potasyum ve hiimik asit uygulamalar
sonucu ay¢icegi tanesinde saptanan yag
orani ve yag asidi miktarlar1 Cizelge 5°de
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verilmistir. Cizelge 5 incelendiginde farkl
dozlarda potasyum ve hiimik asit
uygulamalarinin aygigegi tohumunun yag
oran1  lizerine artig sagladig, K
uygulamalarinin ise yag orani ile birlikte ise
aycigek tohumunun oleik asit, linoleik asit,
palmitik asit ve stearik asit icerigini artirdig1
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bu artigin ise istatistiki olarak %1 diizeyde
onemli oldugu saptanmistir (Cizelge 5).
Yag orant bakimindan en yiiksek degerler;
potasyumlu giibre uygulamalarinda 8 ve 12
kg/da K>O (sirasiyla, %53.66 ve %54.42);
HA uygulamalarinda ise hiimik asitin 20 ve
30 kg/da uygulamalarinda (sirasiyla,
%53.55 ve %53.48) tespit edilmistir.
Arastirmada incelenen en yiiksek yag asidi
icerikleri 12 ve 16 kg/da K>O potasyum
uygulamalarinda elde edilmistir (sirasiyla
%58.01, %46.82, %6.14 ve %4.56)
(Cizelge 5). Samui ve Bhattacharyya (1980)
potasyumun tanedeki yag oranini olumlu
yonde etkiledigini belirlemislerdir.
Ayciceginin Onemli bir yenilebilir yagh
tohum tiriinii oldugu vurgulanan ¢alismada,
maksimum verim alabilmek i¢in yeterli
miktarda besin  maddesininin  bitkiye
verilmesi gerektigi belirtilmistir. Yapilan
caligmada 30, 60, 90 ve 120 kg/ha K (KCI
olarak) dozlar1 ve 15, 30, 10 kg/ha kiikiirt
(amonyum  siilfat olarak) dozlarin
aycicegi bitkisinin yag ve tane verimine
etkisine bakilmigtir. Sonuglar, ay¢iceginin
palmitik asit ve stearik asit igeriginin
potasyum ve kiikiirt uygulamalarindan
etkilenmedigini gostermistir, 90 kg/ha
oraninda uygulanan potasyum maksimum
verimi saglarken (7178 kg/ha), tane verimi
2074 kg/ha, yag verimi 775 kg/ha ve yag
tretimi  ylizdesi %37.32 olarak analiz
edilmistir. Calismada ayg¢igeginin biyolojik
verimi lizerine kiikiirt uygulamalarinin ¢ok
onemli olmadigr ve daha yiiksek yag ve
aycicegi cekirdegi verimi i¢in 90 kg/ha
oraninda potasyum ve 60 kg/ha oraninda
kiikiirt uygulanmasi tavsiye edilmistir
(Ullah ve ark,, 2019). Durmaz (2012)
tarafindan yapilan ve yavas ayrisan giibre
ve yaprak giibresi uygulamalarinin ayg¢icegi
bitkisinin verim ve yag Xkalitesi lizerine
etkilerinin arastirildigi calismada aygigegi
tohumunun yag igeriginin %34.89-38.70;
oleik asit igeriginin %53.66-56.92; linoleik
asit igeriginin %32.30-35.92; palmitik asit
iceriginin  %5.15-5.29 ve stearik asit
iceriginin %3.33-2.93 arasinda degistigi
saptanmistir. Atakisi (1985) 14 farklh cesit
aycicegi bitkisi ile {ilkemizin ¢esitli
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bolgelerinde yaptigi ¢aligmasinda, yag
oranin dig kosullara bagli olarak degisiklik
gosterebilecegini  bildirmig,  arastirma
sonucunda yag asidi oranlarinin %27.4-49.0
arasinda degistigini kaydetmistir.
Doslioglu  (1978)  yaptign  calismada
aycicegi tohumunda linoleik asit igeriginin
%45,73-51,89 arasinda; Swern (1979) oleik
asidin  %14-43, palmitik asidin  %3-6
arasinda degistigini saptamislardir. Farkli

dozlarda potasyum ve hiimik asit
uygulamalarimin  birlikte  yapildigit  bu
aragtirmada elde edilen aycicegi tane

verimi, tohum bitki besin maddesi igerigi,
yag orani ve ¢esitli yag icerigi degerleri bu
konuda g¢alisma yapmis bircok arastiricin
bulgulariyla benzerlik gostermektedir.

SONUC ve ONERILER

Farkli dozlarda potasyum ve hiimik
uygulamalarinin ay¢icegi bitkisinin verim
ve tohumun besin maddesi, yag orani ile
yag asidi igeriklerine etkisinin arastirildig
calismada; en yiiksek verim, bin tane
agirligi, tabla verimi, yag orani, yag asidi
icerikleri genellikle 12 kg K,O da?
potasyumlu giibre ile 20 kg/da hiimik asit
uygulanan parsellerden elde edilmis, en
diisiikk sonuclar ise kontrol uygulamasinda
saptanmugstir. Yiiksek verim ve kaliteli iiriin
elde edilmesi i¢in sertifikali tohum
kullanim1 ve gilibreleme aygigegi tariminda
dikkat edilmesi gereken en 6nemli unsurlar
arasindadir. Aygiceginin pek ¢ok kiiltiir
bitkisine gore topraktan, potasyum basta
olmak tizere ¢ok fazla bitki besin maddesi
kaldirmasi, giibrelemenin 6nemini daha da
arttirmaktadir. Yapilan aragtirmalara gore,
iyi bir giibreleme ile kiiltiirii yapilan
bitkilerde verimde ortalama %210 ile 15
arasinda bir artis saglanabilmektedir.
Organik madde fraksiyonlarindan olan
hiimik asitin potasyumlu giibre ile birlikte
uygulanmas1 durumunda bitki biyokiitlesini
arttirdig1 ve bu olumlu etkinin de verim ve
kaliteyi arttirdigir belirlenmistir. Hiimik
asitin bitki gelisimini dogrudan veya dolayli
olarak etkiledigi, dogrudan etkinin bitki
biinyesinde besin dagilimini
degistirebilecek olan  hiimik  madde



ISPEC Tarim Bilimleri Dergisi, 5(1): 156-167, 2021

bilesenlerinin bitki tarafindan alinmasi
seklinde olabilecegi; dolayli etkinin ise,
sentetik iyon degistiricilerin yaptig1 gibi
bitki besin maddelerinin saglanmasi ve
diizenlenmesi seklinde olabilecegi ileri
stiriilmektedir (Mourad ve ark., 2019).
Hiimik asitin bitki gelisimini uyarici
etkisinin makro besin maddelerinin alimini
artirmast ile iligkili oldugu
distiniilmektedir, Hiimik maddeler gecis
metal katyonlari ile bilesik olusturabilirler.
Hiimik asitin N, P ve K’lu giibreler ile
birlikte verilmesi durumunda elde edilen
verim artisginin, hiimik asitin tek basina
verilmesinden elde edilen artistan daha
fazla oldugu bir¢cok arastirma ile de
belirlenmistir (Mourad ve ark., 2019;
Thakur ve ark., 2013; Ergoniil, 2011).

Bu sonuglar dogrultusunda arastirmanin
yiirlitiildigli pH degeri yiiksek, organik
madde ile N, P ve K gibi makro besin
maddelerince fakir olan topraklarda;
potasyumlu giibrelemeye ilave olarak,
topraga hiimik asit uygulamasinin da
yapilmasinin besin maddeleri yarayisliligini
arttirarak verim ve kaliteyi de arttirdigi
sonucuna varilmistir.
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Abstract

Genetically engineered plants may have a great potential to
enhance translocation of lead (Pb) from root to the above ground
parts. A pot experiment was conducted to investigate the effect of
Pb uptake by non-transgenic (Nicotiana tabacum L. cv. Petit
Havana SR1) and transgenic (p-cV-ChMTII GFP) tobacco plants,
which carrying Chinese hamster metallothionein Il. Transgenic and
non-transgenic tobacco plants were grown in soils treated with 0,
1000, 2500, 5000 mg Pb kg™ as Pb(NOs) up to the flowering stage
for 6 weeks in a growth chamber under controlled conditions. The
plant growth, chlorophyll content, mineral nutrient elements and
reduced glutathione (GSH) concentrations were investigated along
with the Pb uptake potential of the plants. A progressive decrease
in above ground biomass production was observed due to the
increase in Pb application for both transgenic and non-transgenic
plants. Most of the leaf nutrient concentrations were negatively
influenced by excessive Pb treatments, of which P showed the most
drastic decrease. Shoot Pb concentrations reached up to 76.0 mg
kg? in transgenic and 70.9 mg kg in non-transgenic plants. Lead
uptake was improved by transferring the p-cV-ChMTII GFP into
the tobacco plant; however, it was not sufficient enough to be used
in the Pb phytoremediation.
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INTRODUCTION

Soils can have a high concentration of
heavy metals due to the contamination
caused by agricultural, industrial, and
military activities and the pollution
inherited from parent materials. Adverse
effects of elevated metal concentrations
may appear over both soil organisms and
plants in the natural environments, and
subsequently, threaten the health of human
beings through nutrition chain (Pourrut et
al., 2011; Kabata-Pendias, 2011; Li et al.,
2016; Saghi et al., 2016). Heavy metal
(cadmium (Cd), copper (Cu), lead (Pb),
chromium (Cr), zinc (Zn), and nickel (Ni))
pollution is the common problem of
industrial contaminated sites in the world.
Heavy metal pollution can be regarded as a
permanent problem of soils (Lestan et al.,
2008) unless they are removed by either
chemical or biological processes such as
phytoremediation. Lead, unlike organic
contaminants, cannot be decayed by
biological processes in the soils, but
oxidation states and/or bounded organic
ligands may change. Thus, Pb pollution
exerts a very high risk to the ecosystem and
human health (Salama et al., 2016).

According to the Agency for Toxic
Substances and Disease Registry of the
United States (ATSDR), subordinating
arsenic (As), Pb is the most toxic element in
the list of all hazardous substances
(ATSDR, 2019). Lead enters the plant
systems through the soil or via atmosphere
from different sources. The primary source
of lead pollutions are anthropogenic
activities such as agriculture (overuse of
fertilizers and  pesticides), industry
(batteries, paints, coal burning, gasoline,
etc.), exhaust emission, mining and
smelting of Pb-ores etc. (Pourrut et al.,
2011; Kabata-Pendias, 2011; Gupta et al.,
2013; Li et al., 2016; Salama et al., 2016;
Saghi et al., 2016). Lead is not an essential
element for a living organism; even a small
amount of Pb negatively affects an
organism’s tissues because it cannot be
degraded or detoxified by any known
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biological process (Gupta et al., 2013; Yuan
et al., 2015; Li et al., 2016; Saghi et al.,
2016). Therefore, there is a need to develop
effective and economical cleaning
processes suitable for this type of
contaminants.

Phytoremediation is a promising method
which is a cost-efficient and ecologically
friendly way of reclaiming heavy metal
polluted soils, but there are limitations such
as a longer time requirement, the specificity
of each plant to a certain heavy metal, low
biomass production, low translocation
ability from roots to shoots, etc. (Daghan,
2004; Vangronsveld et al., 2009; Vamerali
et al., 2010; Paz-Alberto and Sigua, 2013,
Ali et al., 2013; Eren and Daghan, 2014).
Some of the heavy metals (i.e. Cu, Zn, and
Mn) essential for plant growth can be
transferred to shoots in larger quantities
comparing to  non-essential  ones.
Nonessential heavy metals such as Pb
usually accumulate in the roots, therefore,
phytostabilized in the roots, and they are not
translocated from roots to shoots in large
quantities (Paz-Alberto and Sigua, 2013).
However, the stabilization of heavy metals
in the soil environment either by chemical
or biological methods are not long lasting
ways of detoxifying the heavy metals. After
some period of time, these methods become
inefficient due to the transformation of
chemical precipitates and mineralization of
plant roots in the soils. In fact, for sure, the
contaminants should be removed from the
soil environment by any or combination of
chemical, physical, and biological methods.
For this reason, plants with the high
phytoextraction ability for heavy metals are
to be screened in the contaminated land to
find out naturally evaluated
hyperaccumulant plants (Salt et al., 1995;
Chaney et al., 1997; Kayser, 2000; Eren,
2014) or genetically engineered transgenic
plants (Lefebvre et al., 1987; Liu et al.,
2000; Song et al., 2003; Daghan, 2004,
Daghan et al., 2013; Eren and Daghan,
2014).

Metallothionein, which is a metal
binding protein, rich in cysteine content
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with low molecular weight (6-7 kDa), may
be obtained from various origins such as
mouse, human, peas and yeast (Lefebvre et
al., 1987; Suh et al., 1998; Kriamer and
Chardonnes, 2001; Daghan, 2004,
Sakulsak, 2012; Daghan et al., 2013) which
are proposed to have a genetic
transformation of plants towards handling a
phytoextractor plant. By this way, it was
possible to increase the metal accumulation
abilities of plants as much as 60-70%. The
tolerance of transgenic plants to heavy
metals can be increased by transferring MT
gene. For example, MT-II gene transferred
into Nicotiana glutinosa plants was tolerant
as high as 200 puM with little toxicity
symptoms while the respective non-
transgenic one was able to tolerate only 50
uM Cd with serious toxicity symptoms and
little growth in the hydroponics (Suh et al.,
1998; Liu et al., 2000).

Metallothioneins (MTs) from different
origins appear to be capable of binding,
detoxifying and accumulating a greater
range of metals such as Cu, Zn, Cd, Pb, and
As  (Sakulsak, 2012). Genetically
engineered overexpression of MTs in plants
can increase their performance to some
extent for phytoremediation or
bioremediation purposes. In the current

FEcoRI Ndel Ncol

study, we focused on the above ground parts
of the plant, since above ground can be
easily harvested and removed from the
polluted environment for phytoremediation
purposes. There are a few studies on how
heavy metals affect the nutrition uptake of
plants. Thus, we aimed to test Pb uptake and
accumulation ability of MT-I1 gene bearing
transgenic tobacco plant that improves the
tolerance of plants against heavy metals.
Besides that, plant biomass, chlorophyll
content, nitrogen (N), phosphorus (P),
potassium (K), iron (Fe), copper (Cu), zinc
(Zn) and manganese (Mn) uptake and
reduced glutathione (GSH) concentration of
shoots were also investigated in both plants.

MATERIAL and METHODS
Plant material

Wild type tobacco variety (Nicotiana
tabacum L. cv. Petite Havana SR1) and
genetically modified germplasms of the
same variety was used in the pot
experiment. The gene encoding for ChMTII
under a constitutive promoter (Fig. 1) was
introduced into tobacco plants via
Agrobacterium mediated transformation.
Details of p-cV-ChMTII gene and its
transfer were given elsewhere (Daghan,
2004).

Neol Xbal

CHS5’UTR | eV

ChMTII

mGFP4-S65C

p-cV-ChMTII-GFP

Fig. 1 Schematic presentations of p-cV-ChMTIIGFP construct. CHS 5" UTR: 5’ untranslated region of chalcone synthase; cV: Vacuolar
targeting signal from the Catharantus roseus strictosidine synthase; ChMTII: Chinese Hamster Metallothionein Il; GFP: green florescent

protein (MGFP4-S65C)

The leaf disc transformation method was
used for generation of transgenic tobacco
plants (Fraley et al., 1983; Horsch et al.,
1985). Twenty five primary transformants
from p-cV-ChMTIIGFP were selected on
kanamycin  and  screened for the
accumulation of recombinant protein.
Transgenic plants typically exhibited non-
altered morphology, indicating fully self-
pollination. The T3 generation of p-cV-
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ChMTIIGFP encoding transgenic plants
was tested for Pb uptake.
Soil material and analysis

Mahmutlu soil series of Amik Plain
belonging to Mollisol order were used in
this study (35° 47°-36° 24’ E; 35° 48°-36°
37 N). The characteristics of soil were
determined by the following standard
procedures:  Textural  fractions by
Bouyoucos hydrometer method
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(Bouyoucos, 1962), organic matter by wet
oxidation with K2Cr.07 (Nelson and
Sommers, 1996), pH and EC in saturation
paste by combined electrode and EC meter,
the calcium carbonate equivalent by a
manometric method (Soil Survey Staff,
1951), total nitrogen by the Kjeldahl
method (Bremner and Mulvaney, 1982),
plant available phosphorus by 05 M
NaHCOs extraction (Olsen et al., 1954),
potassium by 1.0 M ammonium acetate
(NH4OAC) extraction (Richards, 1954), and
the bioavailable Pb, Fe, Cu, Mn and Zn by
DTPA extraction (0.005 M DTPA + 0.01 M
CaCl> + 0.1M TEA) at pH 7.3 (Lindsay and
Norvell, 1978). The USEPA 3051
microwave method was used to digest total

Pb in soil (USEPA, 1995). Supernatants
consisting of Pb, Fe, Cu, Mn, and Zn were
analyzed by the ICP-AES (Inductively

Coupled Plasma-Atomic Emission
Spectrometry, Varian Series-I1).
Physico-chemical properties of the

experimental soil were shown in Table 1.
The soil texture class was clay-loam. The
experimental soil was slightly alkaline (pH
7.66) and non-saline (0.026%). The organic
matter (2.16%) and CaCOs contents
(11.4%) were moderate. The total
concentration of Pb (3.92 mg kg') was
lower than the average of world soils (27
mg Pb kg?) according to Kabata-Pendias
(2011).

Table 1. Some physical and chemical properties of the Mahmutlu soil used in the experiment

Soil Parameters Content References
Sand (0.02-2 mm) (%) 433

Loam (0.002-0.02 mm) (%) 22.4

Clay (<0.002 mm) (%) 343 Bouyoucos 1962

Soil Texture Class

CL (Clay Loam)

pH 7.66

Salt (%) 0.026 Soil Survey Staff 1951
CaCOs (g kg™) 11.4

Organic matter (g kg™?) 2.16 Nelson and Sommers 1996
Total N (%) 0.09 Bremner and Mulvaney 1982
Extractable P (mg kg P,Os) 17.6 Olsen et al. 1954
Extractable K (mg kg K,0) 93.5 Richards 1954

Total Pb (mg kg% 3.92 EPA 1995
DTPA-Extractable Pb (mg kg™) 0.29

DTPA-Extractable Cu (mg kg™ 0.61

DTPA-Extractable Fe (mg kg™?) 0.19 Lindsay and Norvell 1978
DTPA-Extractable Mn (mg kg?) 5.30

DTPA-Extractable Zn (mg kg) 0.40

Pot experiment

The pot experiments are very powerful
and environmentally friendly way of testing
metal accumulation abilities of plants in
controlled growth conditions. Thus, the
performance of a wild type tobacco and a
transgenic one were tested in pots filled
with two kg of soil. Each pot was amended
with the basal fertilizer of 200 mg kg™ N as
NH4NOs (this relatively high nitrogen was
applied because of the N added from the
Pb(NOs3)2 treatments should be
compensated to differentiate possible error
variance related to Pb-Nitrate), 100 mg kg
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P and 125 mg kg? K as KH2PO4, and 2.5
mg kg! Fe as FEEDTA.

Wild type tobacco seedlings were grown
in peat-sand mixture (2:1, v/v) for 4 weeks,
then transferred into the pots. An agar
medium containing Murashige-Skoog salt
(Sigma, Germany) supplemented with
sucrose (2%), cefotaxime (200 pg mL™?),
glycin (0.4%), thiamine (0.4 pg mL™),
pyridoxine (0.1%), nicotinic acid (0.1%)
along with kanamycin (200 pg mL™?) as the
selecting agent were used for germination
of transgenic tobacco plants and the first 4
weeks of growing stages of seedlings. The
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seedlings were firstly transferred to the
mixture of peat-sand for 2 weeks and then
into the pots.

Transgenic and wild type tobacco
seedlings were grown in soils amended with
Pb 0, 1000, 2500, 5000 mg Pb kg* as
Pb(NO3). up to the flowering stage for 6
weeks. Because of the widespread use of
lead containing compounds such as paint,
gasoline, batteries, and fertilizers; as well as
the contamination from various industrial
sources, urban soils often have lead
concentrations well over the background
levels. It has become apparent that
extremely high exposures of lead (Pb) are
common in some site specific soils. In this
context soil Pb concentrations >10,000 mg
kg! have been reported (Mellor and
McCartney, 1994; Rooney and McLaren,
2000; Chen etal., 2001) due to Pb shoot
deposition. On the other hand, lead is not
biodegradable over time, but accumulates
up in the time course. The excessive Pb
exposures are generally buffered by
precipitation of (hydroxy) carbonates,
sulphates, phosphates in the soil
environment at alkaline pH (Lindsay,
2001). Therefore the hazardous effect of Pb
on plants can only be visual at relatively
high loadings.

Each treatment was replicated three
times. The plants were grown under
controlled environmental conditions (6
Klux light intensity, 16 h light period, 25/20
°C light/dark temperature regime, and 60%
relative humidity) in the growth chamber
for 6 weeks.

Chlorophyll determination

The plant chlorophyll content of both
young leaves and fully expanded old leaves
was determined with a chlorophyll meter
(Konica Minolta SPAD 502) as a SPAD
unit before harvesting.

Harvest and plant analysis

The plants were cut one cm above the
ground level at the end of 6 weeks of
growth. Contaminants were eliminated by
rinsing with de-ionized water. The plant
samples were dried at 65 °C in oven for 48h
to a constant weight. The dry plant samples
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were grinded in an agate mill (Retsch, RM
200). Then a scoop of 0.25 g sample was
wet-ashed with 2 mL HNOsz and 5 mL H20-
mixture in a microwave oven (MarsXpress,
CEM). Lead and total plant nutrient (Cu,
Zn, Fe, Mn, P and K) concentrations of the
digests were determined by the ICP-AES.
Total N was determined using the Kjeldahl
method (Jones et al., 1991). A certified
reference material (Virginia tobacco leaves,
CTA-VTL-2) was also used in order to test
the accuracy and precision of the digesting
and measuring procedures of nutrient
concentrations.

Reduced glutathione (GSH) content of
leaf samples was spectrometrically
determined following the procedures of
Cakmak  and Marschner  (1992).
Glutathione standard series ranging 0-100
ng mL* was used.

Statistical analysis

The experimental set-up was a
completely randomised design with three
replicates. The statistical analysis was
performed using SAS computer software
(SAS, 1997). Main effects of both Pb
treatments and plant type were separated by
the Least Significant Difference (LSD) test
at p< 0.05.

RESULTS and DISCUSSION

To evaluate changes in Pb accumulation
due to MTII overexpression, Pb uptake tests
on the pots with the range of excess Pb
concentrations (0, 1000, 2500 and 5000 mg
kgl) were performed. Tobacco seedlings
expressing MTII gene were not more
tolerant to Pb than wild-type ones when
tested in the excess Pb application. No
necrotic lesions or chlorosis were evident
on the leaves of both type plants. This result
may indicate both plants can tolerate higher
Pb doses or plant availability of Pb is very
poor in calcareous soils due to precipitation
reactions despite the very high Pb addition.
Our results were similar with the results of
Xiong et al. (2006). They investigated toxic
effects of Pb on Chinese cabbage (Brassica
pekinensis Rupr.) plants which are growing
Pb contaminated soils. They reported that
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the plants didn’t show any toxicity a decreasing trend of increasing Pb
symptoms with increasing Pb concentration exposure in both plants (Table 2). Our
in soil and plants. results were similar with the results of some
Chlorophyll researchers (Xiong et al., 2006; Akinci et

The effect of Pb on young and old leaf al., 2010; Eren and Daghan, 2014). The lack
chlorophyll content (in units SPAD) of of chlorophyll formation corresponding
transgenic and wild type plants were with excessive Pb exposure may be due to
significant (Table 2). The chlorophyll its role in the stress conditions (Sharma and
contents of young leaves were higher than Dubey, 2005).

old leaves. The chlorophyll content showed

Table 2. Effects of excess Pb application on chlorophyll content of old and young leaves, dry weight,
Pb and GSH concentrations of transgenic and wild type tobacco

Old Leaf Young Leaf
Cultivars Doses Chlorophyll Chlorophyll Dry Weight Pb GSH
(mg kg1)  (SPAD Unit) (SPAD Unit) (g plant™) (mg kg (ng e
0 39.57+0.06 51.53+1.00 15.27+0.45 0.18+0.015 977+99.0
Transgenic Tobacco 1000 39.90+0.66 44.27+1.36 10.59+0.66 40.47+7.28 1095+8.50
2500 37.00+0.62 46.47+0.49 7.10+£0.19 55.90+1.35 1025+47.0
5000 32.37+0.80 38.50+1.45 3.46+0.04 76.00+£10.50 989+10.4
0 39.10+1.18 52.07+0.68 19.50+0.21 0.36+0.01 1098+49.0
Wild Type Tobacco 1000 41.97£1.04 52.40+1.13 16.22+1.07 36.17+4.14 1810+29.0
2500 34.97+0.55 49.63+1.14 9.15+0.23 49.80+1.21 1419+141
5000 33.60+1.47 45.50+0.66 3.77+0.28 70.90+6.67 1372+183
Probality of F § ** * * n.s. *

§: significance of interaction PbxCultivars ™ (p<0.05) ™ (p<0.01) n.s.: non-significant

The total chlorophyll content of both Wild type plants had higher dry biomass
plant types increased up to 1000 mg Lt of than transgenic plants. The highest dry
Pb treatment. The effect of the further weight (19.50 g plant™*) was obtained in the
increase in the Pb concentration was more wild type tobacco plants in the control
detrimental in old leaves (Table 2). This treatment (0 mg Pb kg™) and the lowest dry
suggests, up to a critical concentration, Pb weight (3.46 g plant!) was obtained in the
may inhibit carbohydrate or nitrogen transgenic tobacco plant at 5000 mg Pb kg
assimilation metabolisms and darker green 1 dose. Wild type and genetically
colour may occur upon accumulation of engineered plants exposed to higher Pb
some metabolites. However, the further (1000-5000 mg kg?) doses exhibited a
increase may inhibit chlorophyll formation significant decrease in dry weight compared
or mediate chlorophyll breakdown in the to the control plants (Table 2).
leaves. This finding is corresponding to the The reduced dry weight with increasing
detrimental effect of excess Pb on Pb applications was similarly reported by
chloroplast (Sharma and Dubey, 2005; Sahi et al. (2002) for Sesbania drummondii,
Succuro, 2010; Gupta et al., 2011, Akinci et al. (2010) for tomato; Lamhamdi
Lamhamdi et al., 2013). et al. (2013) for spinach and wheat; Gupta
Dry Matter et al. (2008) for Vigna mungo; Xiong et al.

The results of the dry matter amount of (2006) for Brassica pekinensis Rupr.; and
wild type and transgenic tobacco plants are Eren and Daghan (2014) for transgenic and
presented in Table 2 and Fig. 2. In terms of wild type tobacco. In contrast, Sahi et al.
dry biomass production, there were (2002) reported a tolerance up to 1500 mg
significant differences (p<0.01) between Lt for Sesbania drummondii and
transgenic and wild type plants (Table 2). accumulation ~ 40 g kg* shoot dry weights.
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Fig. 2. The effect of Pb doses on shoot dry weights of transgenic
and wild type tobacco plants. The results are the mean of
three replicates =Standard deviation (SD)

According to researchers either fresh or
dry biomass decrease could be attributed to
water balance disturbance, reduction in
water  uptake, Pb  induced-mineral
nutritional disorders, and reduction in
photosynthesis and chlorophyll synthesis,
soluble proteins and proline contents
(Sharma and Dubey, 2005; Gupta et al.,
2008; Lamhamdi et al., 2013).

The lead causes detriment of the
chloroplast, limitation of photosynthesis
and damaging cell membrane, inhibition of
shoot and root growth, and therefore, it
might decrease biomass production
(Sharma and Dubey, 2005; Xiong et al.,
2006; Gupta et al., 2011; Pourrut et al.,
2011; Lamhamdi et al., 2013). The decrease
in biomass along with chlorophyll content
and mineral composition of leaves indicated
that the outcome is rather very complex in
excess Pb (Table 2).

Lee et al. (2005) reported that AtPDR12-
overexpressing Arabidopsis plants showed
less well growth performance and higher Pb
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contents than its respective natural form
under excessive Pb (1) containing growth
media. On the other hand, plants having
AtPDR12 showed higher Pb resistance (1)
and accumulated lower Pb than the wild-
type plants. Despite the fact that a Pb
concentration below 500 mg Pb kg*
adversely affected Rapistrum rugosum and
Sinapis arvensis, dry weight of Rapistrum
rugosum and Sinapsis arvensis did not
respond to Pb treatments (Abolghasem et
al., 2016).

Pb uptake

Despite no significant difference, the
transgenic tobacco plant accumulated more
Pb than the wild type tobacco plant (Table
2, Fig. 3). The aboveground Pb
concentration of both plants progressively
increased due to increasing Pb treatments.
The Pb concentration of the transgenic
plants was always higher than the wild one
(Fig.3). The maximum Pb concentrations
were 76.0 and 70.9 mg Pb kg for 5000 mg
Pb kg! treatment.
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Fig. 3. The effect of Pb doses on shoot Pb concentrations of transgenic
and wild type tobacco plants. The results are the mean of
three replicates + Standard deviation (SD)

Kabata-Pendias and Pendias (2011)
indicated that the normal concentrations of
Pb in plant tissues were between 0.1-10 mg
kg! dry weight (DW) and toxic
concentration levels of Pb were between 30-
300 mg kg™ DW. In the current study, the
Pb concentrations in the shoot dry matter
were in the toxic levels. The results of the
present study are inconsistent with the
findings regarding the transgenic plants and
their corresponding wild-types (Arazi et al.,
1999; Lee et al., 2005; Bhuiyan et al., 2011,
Eren and Daghan, 2014; Ramesh et al.,
2015; Du et al., 2015). Arazi et al. (1999)
improved tobacco plant’s Pb uptake and
tolerance ability by introducing calmodulin-
binding protein (NtCBP4) which enabled
Pb to be transported through the membrane
of calcium ion channels. On the other hand,
transplanting a gene encoding phytochelatin
synthase (TaPCS1) from wheat into shrub
tobacco (Nicotiana glauca R. Graham)
enhanced phytoremediative potential by
improving both seedling root length and Pb
accumulation potential compared to the
wild-type (Gisbert et al., 2003). Similarly,
the expression of the glutathione-Cd
vacuolar transporter YCF-1 which mediates
vascular compartmentalization of Cd and
Pb from the cytoplasm in Arabidopsis
moderately increased the Pb tolerance, and
slightly improved the Pb accumulation
(Song et al., 2003). The YCF-1 gene was
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successful to fortify the Pb tolerance and
uptake up to 2.2 folds its corresponding
wild type in Brassica juncea (Bhuiyan et al.,
2011). These findings suggest that
transgenic plants expressing YCF1 may
have a potential for phytoremediation of Pb.
In contrast, wild-type plants can also uptake
and accumulate Pb. For example, Xiong et
al. (2006) reported that Chinese cabbage
can uptake 14.3, 202, and 418 mg Pb kg
(DW) in soils containing 0, 4, and 8 mmol
Pb kg, respectively. Therefore, it is
necessary to better understand Pb uptake,
translocation, accumulation, and hazard
mechanisms of plants under excessive Pb
exposure in order to select successful plants
for Pb phytoextraction.

Reduced Glutathione (GSH)

There was a significant difference in the
reduced glutathione (GSH) concentration
between the transgenic and wild type
tobacco plants (p<0.001). The GSH
concentrations in the leaves of wild type
were low, ranging from 977 to 1095 pg g,
whereas in the transgenic tobacco: 1098-
1810 ug g (Table 2). At 2500 mg Pb kg™
application, the GSH concentration of both
transgenic and wild type plants began to
decrease. This tendency was more
pronounced in plants grown at 5000 mg Pb
kg! (Table 2). These results are in
consonance with the observations of
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Daghan and Koleli (2012) and Eren and
Daghan (2014).

Glutathione, playing a multifaceted role
in plant metabolism, is considered as highly
important signal molecule strongly acting
between stress factors and adaptive
responses of the plants; consequently, the
GSH system has been considered as an
indicator in plant ecophysiological studies
(Anjum et al., 2012). It is well known that
glutathione accumulates under heavy metal
exposure and it is considered as an indicator
of stress resistance (Noctor and Foyer,
1998; Ahmad et al., 2010). Environmental
stresses such as heavy metals activate the
defence mechanism of plants (Yuan et al.,
2015). However, the efficiency of GSH that
is responsible for the detoxifying oxidative
damage is plant specific (Ahmad et al.,
2010). GSH, found in all compartments of
the cell in reduced form, may be the most
important intracellular defence mechanisms
against ROS damages. The tripeptide (y-
GluCysGly) glutathione is one of the vital
metabolites in the plants (Noctor and Foyer,
1998; Ahmad et al., 2010; Yuan et al.,
2015). Elevated level of Pb also changes
water balance, inhibits enzyme activities,
alters membrane permeability and disturbs
mineral nutrition (Sharma and Dubey,
2005). Lead toxicity, as for the other heavy
metals inhibits the activity of enzymes at the
cellular level by reacting with the sulfhydryl
groups (Yadav, 2010) and heavy metal
toxicity, including Pb, stimulates GR
activity in plants (Verma and Dubey, 2003,
Gupta et al., 2010; Huang et al., 2010).
However, non-Pb accumulating ecotype
exhibited a higher increase in shoot-GSH
level compared to Pb-accumulating ecotype
(Gupta et al., 2010). Transgenic plants
bearing different genes may show higher
metal accumulation and tolerance than their
wild-types. Bennet et al. (2003) engineered
three transgenic Indian mustards, named y-
ECS, (overexpressing the glutathione
synthesizing enzymes y-glutamylcysteine
synthetase), GS (glutathione synthetase)
and APS (overexpressing adenosine

triphosphate  sulfurylase) to enhance
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phytoremediation potential. All genetically
engineered plants had 1.5-3.0 fold higher
accumulation ability for Cd, Zn, Cr, Cu, and
Pb. Yuan et al. (2015) investigated the
effects of exogenous reduced glutathione
(GSH), cysteine (Cys) and increasing Pb
application (100 and 500 mg L Pb) on Iris
lactea var. Chinensis plant growth and lead
(Pb) accumulation. They reported that shoot
biomass was dramatically declined at 500
mg L Pb application. On the other hand,
the Pb accumulation of plant shoot and root
was increased with the application of
exogenous GSH and Cys.
Nutrient uptake under excessive Pb
exposure

The effects of increasing Pb doses on
macro (N, P and K) and micro (Cu, Fe, Mn
and Zn) nutrient element concentrations of
transgenic and wild type tobacco plants
were presented in Table 3. However, N
concentration of plants increased due
possibly to Pb-induced inhibition of N
assimilation or growth. As adequate
amounts of nutrient element supplied to
plant along with abiotic stress conditions
such as heavy metals, excessive heat, water
scarcity, salinity can result in accumulation
effect. The other point could be related to
relatively faster plant uptake of NO3 than Pb
due possibly to adsorption and/or
precipitation reaction which may induce
accumulation of N under increasing Pb
pollution. The nitrogen content of roots is to
decrease under Pb toxicity which may be
related to limited nitrate uptake due to Pb
induced moisture stress in the roots (Eren,
2010). In contrast, P uptake and
translocation to the shoots were
significantly hindered with increasing Pb
treatments (p<0.005). This, in fact, can be
related to insoluble precipitates of Pb with
P in soils (Kabata-Pendias and Pendias,
2000). Potassium concentrations were
slightly increased compared to control
plants (0 mg Pb kg?). This was likely to be
dependent on inhibition of dilution-effect of
Pb induced-growth decline. Despite Cu
concentrations showed a very narrow range
6.78-8.81 mg kg?, the changes occurred
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with  Pb
(p<0.01).

treatments
Iron (Fe),

were
Mn

significant
and Zn

concentrations did not change with the
increasing Pb treatments (Table 3).

Table 3. Effects of excess Pb application on N, P, K, Cu, Fe, Mn, Zn concentration of transgenic and
wild type tobacco

. Doses N P K Cu Fe Mn Zn
cultivars  (mg kg*) %) (mg kg
0 3.16+£0.32 0.29+0.006 1.85+0.34 8.81+0.69 65.27+3.99 40.92+1.47 4.78+0.33
Transgenic 1000 4.05+£0.40 0.19+0.017 2.19+0.10 7.80+0.57 77.31+£5.53 37.90+2.71 4.17+0.16
Tobacco 2500 3.89+0.33 0.12+0.00 2.294+0.13 7.25+0.01 65.79+4.42 54.05+0.19 5.70+0.25
5000 432+0.27 0.11+0.006 2.20+0.11 6.78+0.53 67.60+£9.85 65.13+4.49 7.95+0.45
0 2.49+0.09 0.26+0.006 1.63+0.18 6.95+0.45 62.03+£3.11 34.93+1.54 5.22+0.69
Wild Type 1000 3.39+0.34 0.18+0.01 1.91+0.17 7.77+0.23 58.52+3.53 35.42+1.22 4.4840.65
Tobacco 2500 3.77+.035 0.11£0.00 2.03+£0.13 7.69+1.22 54.74+4.64 46.66+0.41 4.83+0.18
5000 4.04+£0.27 0.10£0.00 2.02+0.16 8.63+0.52 52.214+2.58 62.534+2.16 8.34+0.50
Probality of F § n.s okl n.s. * n.s. n.s. n.s.

§: significance of interaction PbxCultivars ": (p<0.05) ™: (p<0.01) n.s.: non-significant

The high concentration of Pb in soil can
cause an imbalance of plant mineral
nutrition. Many researchers have shown
that mineral nutritional imbalances in the
cell occur because of excessive Pb (Kabata-
Pendias and Pendias, 2000; Sharma and
Dubey, 2005). Kabata-Pendias and Pendias
(2000) reported mineral nutrition content
and ratio were significantly changed under
Pb toxicity. An excessive level of Pb is
firstly damaging plant roots and mineral
nutrients could not uptake by roots. After
that, all physiological (photosynthesis,
enzyme activity, nutrient uptake, etc.) and

morphological (reduce growth,
toxicity/deficiency symptoms, etc.)
disorders become apparent in plants

(Sharma and Dubey, 2005; Succuro, 2010;
Pourrutetal., 2011; Lamhamdi et al., 2013).
In many cases, Pb inhibits some cations (K™,
Ca*2, Mg*?, Mn*?, Zn*2, Cu*?, and Fe*?) and
anions to enter in root systems (Sharma and
Dubey, 2005; Pourrut et al., 2011). When
plants are exposed to Pb, some of the
cationic nutrient elements (K*, Ca?*, Mg?*,
Zn%*, Mn?*, Fe?*, and Cu?*) are physically
blocked by Pb through competition,
reducing or even eliminating their
absorption (Godbold and Kettner, 1991).
Similarly, Walker et al. (1997) pointed out
the excessive Pb related reduction in uptake
of K, Ca, Mg, Fe and NO3™ in Cucumis
sativus seedlings and Ca, Mg, K, P uptake
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in maize. An inverse relation between Pb
and other nutrient element concentrations
were also reported for transgenic and wild
type tobacco plants (Eren, 2010) and for
spinach and wheat in hydroponic culture
(Lamhamdi et al., 2013). On the other hand,
mineral deficiencies well corresponded
with chlorophylls a and b and proline
contents (Lamhamdi et al., 2013). It was
previously demonstrated that Pb stress
causes a detrimental reduction in
chlorophyll synthesis with disorganization
and decreases in the magnitude of
thylakoids and grana, as well as the stereo
structure  of chlorophyll-induced by
replacement of Pb for key nutrients (Sengar
and Pandey, 1996; Haider et al., 2006;
Akinci et al., 2010). Lead can also influence
the translocation, partition and allocation of
nutrient elements among different plant
organs. Manganese and S partition between
shoots and roots can largely change under
Pb toxicity (Eren, 2010).

CONCLUSION

Transgenic  (p-cV-ChMTII-GFP) and
wild type (Nicotiana tabacum L. cv. SR-1)
tobacco plants were compared with regards
to Pb accumulation. Transgenic plants
didn't demonstrate higher Pb accumulation
compared with wild type plants. Despite no
visual necrotic symptoms were evident on
the leaves, the growth performances of both
plant types were reduced upon excessive Pb
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exposure. The shoot Pb concentration even
below 70 mg kg' had significant
disturbances in nutrient uptake by plants
which resulted in profound metabolic
changes (e.g. in photosynthetic capacity)
and consequently a strong inhibition of
plant growth. The most detrimental
decrease in nutrient uptake was observed
for P, meanwhile, some macro and micro
nutrients were also negatively affected by
excessive Pb treatments. Shoot Pb
concentration was slightly higher in the
transgenic plant than the wild type, but this
progress was not promising enough. The
translocation of Pb from the soil/root into
shoots remained insufficient even at 5000
mg kg soil Pb concentration. This might be
an indication of soil induced low Pb
availability of the plant due to precipitation
reactions of Pb with carbonates and
phosphates or inhibited translocation from
roots to shoots.
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Hatay iljnde Etlik Pili¢c Yetistiriciliginin Yapisi, Sorunlar: ve
Coziim Onerileri

Ozet

Bu arasgtrmada, Hatay ili etlik pili¢ yetistiriciliginin yapisi,
sorunlar1 ve ¢oziim Onerilerinin belirlenmesi amaciyla yapilmistir.
Bu amacla, toplam 19 adet etlik pili¢ isletmesinden tam sayim
yontemi kullanilarak yiiz yiize yapilan anketlerle veriler
toplanmistir. Calismadan elde edilen veriler, frekans tablolar1 ve
ylizde hesaplamalar1 kullanilarak yorumlanmistir. Aragtirma
sonuglarma gore, isletmelerin tamaminin igletme sahiplerine ait
oldugu, %~89.47 oraninda fason iiretim yaptig1 ve teknik eleman
bulunmadig1 saptanmistir. Isletmelerin %57.89°nda is¢i olmadig1
ve islerin aile tyeleri ile birlikte yiiriitildiigi belirlenmistir.
Kiimeslerin %47.37’inin ¢evre kontrollii, %42.10’unun pencereli
kiimes tipine sahip oldugu ve biiyiik bir kisminda (%63.16) m?’de
15-16 tavuk barmdirildig: belirlenmistir. Isletmelerin tiimiinde
hayvan materyali olarak R0ss-308 hibritlerinin kullanildigi ve
geemis yillarda bazi viral hastaliklar ile karsilasildigi belirlenmistir.
Sonug olarak, Hatay ilinde etlik pili¢ isletmelerinin sektoriin genel
sorunlar1 yaninda temel sorununun tek firmaya bagimlilik oldugu
belirlenmistir. Isletmelerin pilic iiretimini artirabilmeleri igin,
mevcut tesviklerin gelistirilmesi, yem hammadde temininde disa
bagimliligmm kaldirilmasi ile maliyetin azaltilmasi, tavuk eti
tilketiminin artirilmasi ve rekabeti saglayacak daha fazla sayida
entegre firmaya ihtiya¢ duyduklari saptanmustir.

Structure of Broiler Production in Hatay Province Problems
and Proposed Solutions

Abstract

In this research, the structure of broiler chicken breeding in Hatay
was conducted to determine the problems and solutions. For this
purpose, data were collected from a total of 19 broiler farms using
face-to-face questionnaires using the full count method. The data
obtained from the study were interpreted using frequency tables
and percentage calculations. According to the results of the
research, it was determined that all of the enterprises belong to the
business owners, they do contract manufacturing at a rate of
89.47% and there are no technical personnel. It has been determined
that 57.89% of the enterprises do not have workers and the works
are carried out with family members. It was determined that 47.37%
of the poultry houses were environmentally controlled, 42.10% had
windowed type, and most (63.16%) were housed 15-16 chickens
per m2 It was determined that Ross-308 hybrids were used as
animal material in all of the enterprises and some viral diseases
were encountered in the past years. As a result, it has been
determined that the main problem of broiler chicken enterprises in
the province of Hatay, besides the general problems of the sector,
is dependence on a single company. It has been determined that in
order to increase broiler production, they need more integrated
companies to improve the existing incentives, reduce the cost by
removing foreign dependency in the supply of feed raw materials,
increase chicken meat consumption and ensure competition.
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GIRIiS

Etlik pilig iiretimi, yetistirici agisindan is
giicii gereksiniminin diisiik olmasi, birim
alanda daha fazla iiretim yapilabilmesi, kisa
stirede verim almabilmesi ve ruminant
hayvanlara goére yemden yararlanmalarinin
yiiksek olmas1 bakimindan tercih edilirken,
tikketici agisindan ise tavuk eti, ucuz ve
kolay wulasilabilen bir protein kaynagi
oldugu i¢in tercih edilmektedir. Yukarida
bahsedilenlerden dolay1 pili¢ etine olan
talep artisiyla birlikte etlik pili¢ sektorii de
hizla biiyiimektedir. Bu sektoriin  hizli
biliylimesinde entegre firmalar 6nemli rol
oynamaktadir. Cilinkii bu entegre firmalar,
modern ve c¢ok kapsamli tesisler ile
iiretimden pazara kadar s6zlesmeli iiretimin
onilinli agmak sureti ile tavukgulugu cazip
hale getirmektedirler (Yenilmez, 2005;
Cosar ve Karsli, 2020). Etlik pili¢ iiretimi
yapan isletmeler, cok nadir olarak entegre
firmalardan bagimsiz iiretim yapmakta
olup, genellikle sozlesmeli iiretim modeli
(fason lretim) ile faaliyet gostermektedir
(Anonim, 2021a). Resmi gazetede 27 Ekim
2017 tarihinde yaymlanmis olan 30223
sayili yonetmelik ile kanatli hayvan eti
iiretiminde entegre firma ile {iretici/iiretici
orglitii arasindaki sozlesmeli {iretimin
belirli usul ve esaslar cercevesinde
diizenlenerek, iiretimde siirdiiriilebilirligin
saglanmasi, standartlara uygun {irlin elde
edilmesi ve planli iiretim yapilmasina
yonelik firma ile iireticinin uymasi gereken
kurallar belirlenmistir. Ayn1 yonetmelikte
sozlesmeli iiretim: “Bakanlik Hayvan Kayit
Sistemine kayitli, kanatli yetistiriciligine
uygun teknik ve saglik sartlarini haiz
kiimesleri bulunan tireticiler/iiretici
birlikleri ile firma arasinda, civciv, yem, ast,
ilag, veterinerlik hizmetleri gibi ana iiretim
girdileri firma tarafindan karsilanan,
karsilikli  menfaatlerin  korundugu bir
sozlesmeye dayanilarak yapilan canh
kanatli  hayvan iretimidir”  seklinde
tanimlanmistir  (Anonim, 2021b). Bu
modelde iiretici, entegre firma ile s6zlesme
imzalar, firma tarafindan saglanan civciv,
yem ve veteriner hizmeti destegi ile
civeivler kesimlik pilic oluncaya kadar
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bakim ve idaresini yapar, kesim yasina
gelen (35-42 giin) pili¢leri firmaya teslim
eder ve anlagma sartlarina gore iicretini alir.
Bu modelde iiretici yilda 4 ile 7 donem
arasinda tliretim yapilabilmektedir. Yapilan
caligmalarda ¢esitli illerde etlik pili¢
yetistiricilerin biiyilk bir kisminin, yada
tamamimin fason {iretim faaliyetinde
bulundugu bildirilmektedir (Kdse ve
Durmus, 2014; Cimrin, 2018; Inci ve ark.,
2019; Sengiil ve Boyraz, 2019; Aytimur ve
ark., 2020; Cihangir, 2020; Cosar ve Karsli,
2020). Etlik pili¢  yetistiriciliginde
hayvanlarin barinma ve besleme kosullari,
gevre kosullarinin denetim ve kontroli,
tavuklarin sagligini, refahini, verimini hatta
tavuk etinin kalitesini etkilediginden, konu
ile ilgili olarak farkli  bolgelerdeki
kiimeslerin teknik ve yapisal Ozellikleri,
tireticilerin sorunlar1 ve ¢0ziim Onerilerine
yonelik caligmalar yapilmaktadir
(Dagtekin, 2007; Giimiis, 2009; Kose ve
Durmus, 2014; Karakaya, 2015; Sengiil ve
Boyraz, 2019; Inci ve ark., 2019; Aytimur
ve ark., 2020).

Bu caligma, Hatay ilindeki etlik pili¢
iretimi  yapan  isletmelerin  teknik
ozelliklerini ortaya koymak amaciyla,
Hatay iline baglh il¢e ve kdylerde bulunan
etlik pilic isletmelerindeki iireticilerin
sorunlarinin belirlenerek, ¢coziim yollariin
ortaya konulmasi hedeflenmistir.

MATERYAL ve YONTEM

Calismada Hatay ilindeki isletmeler T.C.
Gida Tarim ve Hayvancihik Bakanligi
Hatay 11 Miidiirliigii Hayvancilik Subesi
kayitlarindan faydalanilarak belirlenmistir.
flde toplam tavukeuluk isletmesi sayis1 ve
hangi 1ilce ve mabhallelerde faaliyet
gosterdikleri belirlendikten sonra, isletme
sayisinin ~ Ornekleme  yapmaya  gerek
olmayacak diizeyde olmasi nedeniyle
veriler tam sayim yontemiyle toplanmistir.
Calismanin ana materyalini, Hatay ili ve
ilgelerinde (Yayladagi, Defne, Samandag,
Belen ve Kirikhan) iiretim yapan toplam 19
etlik pili¢ isletme sahipleri ile yapilan anket
sonucunda elde edilen veriler
olusturmustur. Verilerin toplanmasinda yiiz
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yiize anket yontemi kullanilmistir. Anket
yapilan isletmelerin ilgelere gore dagilimi;
Yayladagi 9 adet (1 adet Merkez, 4 adet
Bozlu, 1 adet Aydinbahge, 1 adet
Gozlekgiler, 1 adet Yukariokgular ve 1 adet
Gorentag mahallesi), Defne 5 adet (1 adet
Degirmenyolu, 2 adet Ozbek, 1 adet Ballidz
ve 1 adet Kogoren mahallesi), Samandag 3

adet (Yaylica, Atakdy ve Karagay
mahallesi), Belen 1 adet (Cakalli mahallesi)
ve Kirikhan 1 adet (Karadurmuslu

mahallesi) seklindedir. Elde edilen verilerin
analizinde frekans tablolar1 ve yiizde
hesaplamalar kullanilmistir.

BULGULAR

Hatay ilinde etlik pili¢ iiretimi yapan
isletmelerin genel Ozelliklerine ait veriler
Cizelge 1’de verilmistir. Isletmelerin
tamaminin isletme sahiplerine ait oldugu,

%31.58’inin isletme diginda baska bir isle
de ugrastigi, %68.42’inin ise baska bir is ile
ugrasmadigi, %89.47 oraninda fason ve
%10.53 oraninda bagimsiz calisan isletme
oldugu belirlenmistir. Bagimsiz ¢alisan
isletmelerde teknik eleman varken, fason
calisan isletmede teknik eleman
bulunmadigi  belirlenmistir. Isletmelerin
%57.89’unda is¢ci bulunmadigi ve aile
bireyleri ile birlikte islerin yiiriitildigi

belirlenirken,  %21.05’nde 1  isgi,
%15.79°’nda 2 is¢i ve %5.26’da 5 isci
calistirildigi  belirlenmistir.  Kiimeslerin
tamaminda  dezenfeksiyon  paspasinin

kullanildig1 ve ayrica her donem arasinda
kiimeslerin dezenfekte edilerek
temizlendigi ve en az 15 giin bos birakildig1
belirlenmistir.

Cizelge 1. Isletmelerin genel 6zellikleri

Isletme Sayis1 (Adet) %
Isletmelerin aitlik durumu
Miilk 19 100.00
Kira - 0.0
Toplam 19 100.00
isletme disinda baska bir is ile ugrasma durumu
Var 6 31.58
Yok 13 68.42
Toplam 19 100.00
Uretim modeli
Bagimsiz 2 10.53
Fason 17 89.47
Toplam 19 100.00
Teknik eleman durumu
Evet 2 10.53
Hayir 17 89.47
Toplam 19 100.00
Isci sayis1
1 4 21.05
2 3 15.79
5 1 5.26
Ailesiyle ¢alisan 11 57.89
Toplam 19 100.00
Dezenfeksiyon islemleri
Dezenfeksiyon paspasi var 19 100.00
Yok - -
Toplam 19 100.00

Isletmelerde bulunan kiimeslerin tipi ve
metrekareye (m?) diisen pili¢ sayisma ait
veriler Cizelge 2°de verilmistir. Isletmelerin
%47.37’nde  ¢evre  kontrolli  (pedli
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buharlastirmali  serinletme sistemlerinin)
%42.10°’nda pencereli (fanl) ve %10.53’de
ise hem ¢evre kontrollii hem de fanli kiimes
bulundugu  belirlenmistir.  Isletmelerin
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%63.16’'nda her bir m? 15-16 tavuk, 10-14 adet tavuk barindirildigi
%21.05°nde 17-18 tavuk ve %15.79°nda ise belirlenmistir.
Cizelge 2. Kiimeslerin tipi ve metrekareye (m?) diisen pili¢ sayisi
isletme Sayisi (Adet) %

Kiimes tipi

Cevre kontrollii 9 47.37

Pencereli (fanli) 8 42.10

Cevre kontrollii ve Pencereli 2 10.53

Toplam 19 100.00

M? ye pili¢ sayis

10-14 3 15.79

15-16 12 63.16

17-18 4 21.05

Toplam 19 100.00

Isletmelerin  kesim, paketleme ve iriiniin  pazarlamasi1  gerceklestirdikleri

pazarlama durumlarina ait veriler Cizelge
3’de verilmistir. Isletmelerin %10.53°nde
kesim ve paketleme iinitesi bulundugu ve

belirlenirken, %89.47°in kesime gelen
piliclerin canli olarak entegre firmaya
teslim edildigi belirlenmistir.

Cizelge 3. Isletmelerin kesim, paketleme ve pazarlama durumlar

Isletme Sayis1 (Adet) %

Kesim ve paketleme iinitesi

Var (paketleme sekli; Biitiin, parga) 2 10.53

Yok 17 89.47

Toplam 19 100.00

Pazarlama sekli

Toptan 1 5.26

Perakende (kendi satis bayilerinde) 1 5.26

Entegre firmaya teslim 17 89.47

Toplam 19 100.00

Isletmelerin yem temini ve yem hazirlamada kullanilan hammaddelerin yem

hazirlama durumlarina ait veriler Cizelge icerisinde  olmast  gereken miktarlar
4de verilmistir. Isletme sahiplerinin konusunda, %100 {iniin ise bazi
%10.53’1 ziraat miihendisi yardimiyla hammaddelerin igerdikleri anti besinsel

karma yemi kendilerinin hazirladiklarini,
hammadde tercihinde hayvanin ihtiyaci ve
hammadde fiyatin1 dikkate aldiklarmi ve
karma yemi hayvana yedirmeden Once
analiz yaptirdiklarmi belirtirken,  fason
tretim yapan isletmeler (%89.47) yemin
anlagmali olduklar1 entegre firma tarafindan
karsilandigim1  bildirmislerdir.  Isletme
sahiplerinin =~ %63.16’s1  karma  yem
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maddeler hakkinda bilgi sahip olduklarini
ifade etmislerdir. Isletme sahiplerinin
%10.53’1 karma yem hazirlarken standart
yem katki maddesinin (vitamin mineral
karmasi) yani sira aflatoksin ve vitamin E,
%5.26’s1 entegre firmadan aldiklar1 yemle
birlikte bolgede yetisen zahter bitkisi,
%84.21°1 ise sadece firmanin verdigi yemi
kullandiklarini ifade etmislerdir.
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Cizelge 4. Isletmelerin yem temini ve yem hazirlama durumlari

Isletme Sayis1 (Adet) %
Yem temin durumu
Karma yemi kendi hazirliyor 2 10.53
Sozlesmeli igletmelerden aliyor 17 89.47
Toplam 19 100
Karma yem hazirlama konusunda teknik destek alma
durumu
Var (Ziraat Miihendisi) 2 10.53
Yok 17 89.47
Toplam 19 100
Yem hammadde secimi kriteri
Hayvanin ihtiyact ve hammadde fiyati 2 10.53
Yem sec¢imini kendi yapmiyor 17 89.47
Toplam 19 100
Karma yemin besin madde icerigini belirleme durumu
Analiz ettirme 2 10.53
Firmaya giiveniyor 17 89.47
Toplam 19 100
Karma yemde hammadde kullanim diizeyi bilgisine
sahip olma
Evet 7 36.84
Hayir 12 63.16
Toplam 19 100.00
Anti besinsel maddeler bilgisine sahip olma
Evet 19 100.00
Hayir - 0.0
Toplam 19 100.00
Yem katki maddesi kullanim durumu
Evet; aflatoksin. vitamin E. vitamin mineral karmasi 2 10.53
Hayir 16 84.21
Diger; zahter 1 5.26
Toplam 19 100.00

Isletmelerde yetistirilen hibrit materyal ve
hastalik durumlarina ait veriler Cizelge 5’te
verilmistir.  Hatay  ilinde  bulunan
isletmelerin hepsi Ross-308 hibritleri ile
iretim yapmaktadir. Anketin yapildig: yila

kadar isletmelerin karsilastigi hastaliklar
%73.69 oraninda Gumboro — IBD, %21.05
oraninda Enfeksiy6z Bronsitis—IB ve %5.26
oraninda Newcastle-ND (Yalanc1 tavuk
vebasi) gibi viral hastaliklardir.

Cizelge 5. Isletmelerde yetistirilen hibrit materyal ve hastalik durumlari

Hibrit materyal Isletme Sayis1 (Adet) %

Ross-308 19 100.00

isletmelerin karsilagtigi hastaliklar

Gumboro - IBD 14 73.69

Enfeksiydz Bronsitis - 1B 4 21.05

Newcastle — ND (Yalanci Tavuk Vebasi) 1 5.26

Toplam 19 100.00
Isletmelerin as1 temini ve uygulama Gumbo L uygulamaktadir.
durumlarina ait veriler Cizelge 6’da Isletmelerin %94.74°1 asilar1 civeivi temin

verilmistir. Isletmelerin tamami 2 kez
Newcastle ve Clon 30 ile 1 kez Gumboro ve
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ettikleri firmadan alirken, %5.26’1s1 kendi
imkanlariyla temin etmektedir.
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Cizelge 6. Isletmelerin as1 temini ve uygulama durumlari

Asilama sayisi ve uygulanan asilar isletme Sayisi (Adet) %

3 adet as1 uygulamasi (2 kez Newcastle, Clon 30) ve (1 19 100.00

kez Gumboro, Gumbo L)

Temin sekli

Civcivi temin ettikleri firmadan aliyor 18 94.74

Kendisi temin ediyor 1 5.26

Toplam 19 100.00

Isletmelerin ~ sorunlart  ve  ¢oziim gerektigini, %352.63°1 devletin tesvik

Onerilerine ait veriler sirasiyla Cizelge 7 ve vermesini  ve tavuk eti tiiketiminin

Cizelge 8’de verilmistir. Cizelge 7’°de
Ozetlendigi gibi sektorde yasanan benzer
sorunlar yaninda isletme sahiplerinin
%89.47°s1 temel sorunlarinin tek firmaya

artirtlmasi gerektigini, % 21.05°1 kesimhane
sayisinin  artirtlmasini,  %15.79°u  fiyat
istikrarinin saglanmasini, %10.53’{ ise yem
hammadde temininde disa bagimliligin

bagimlilik oldugunu ifade etmislerdir. kaldirilmasini  ve maliyetin azaltilmasi

Isletme sahiplerinin  %89.47°si  entegre gerektigi seklinde Onerilerde

firmanin hayvan sayis1 ve lretim donemi bulunmuslardir (Cizelge 8).

hakkinda giivence vermesini ve bagska

firmalarin ~ bolgeye yatirnm  yapmasi

Cizelge 7. Isletmelerin sorunlar

Sorunlar Isletme Sayis1 (Adet) %
Diizenli civciv girig ¢ikisinin olmamasi 2 10.53
Fiyat istikrarinin olmamasi 4 21.05
Talebin kargilanamamasi 2 10.53
Alacaklarin zamaninda tahsil edilememesi 2 10.53
Damuzlik tiretimi agisindan diga bagimli 2 10.53
Fiyatlarin diisiik olmasi 2 10.53
Rekabetin olmamasi (Tek firmaya bagimlilik), entegre firma 17 89.47
sayisinin yetersiz olmasi
Devlet desteginin olmamasi 4 21.05
Kesimhane sayilarinin ve kapasitelerinin yetersiz olmast 3 15.79
Isci bulunamamasi 1 5.26
Kiimes ekipmanlarinin pahali olmasi 2 10.53
Tesviklerin yetersiz olmast 1 5.26
Maliyetlerin yiiksekligi 2 10.53
Kayit disi iiretimin olmasi 3 15.79
Teknik desteklerin yetersiz olmasi 1 5.26
Birlik yok 1 5.26
Prim yetersiz 4 21.05
Hayvanlarda hastalik ve 6liim oranmin yiiksek olmasi 1 5.26
Girdilerde disa bagimlilik 2 10.53
Tiiketimin geligmis {ilkelere gore diisiik olmasi 3 15.79
Kiimes agmak i¢in prosediiriin fazla olmasi 1 5.26
Kapasitelerin diisiik olmasi 4 21.05
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Cizelge 8. Isletmelerin ¢oziim dnerileri

Oneriler Isletme Sayis1 (Adet) %

Devlet tesvik (destek) vermeli 10 52.63
Entegre firma hayvan sayisi ve iiretim dénemi hakkinda giivence vermeli 17 89.47
Istikrar saglanmali 3 15.79
Kesimhane sayisi artirilmali 4 21.05
Rekabet olmali (baska biiyiik firmalar yatirim yapmalr) 17 89.47
Disa bagimliligin azaltilmasi ya da tamamen kaldirtlmasi 2 10.53
Maliyetin azaltilmasi 2 10.53
Tavuk eti tiiketiminin artirilmasi 10 52.63

SONUC ve TARTISMA

Hatay ilinde incelenen isletmelerin
tamaminin isletme sahiplerine ait oldugu,
isletmelerin biiyiik bir kisminin
%68.42’1nin ise baska bir is ile ugragsmadigi
isletmelerin biiyiik cogunlugunun (%89.47)
fason calistigr belirlenmistir. Bagimsiz
calisan 2 adet isletmenin biri, fason tiretim
yapan isletmelerin sézlesme imzalayarak
iretim yaptiklar1 entegre firmaya aittir.
Digeri ise civcivin iiretimi, yetistirilmesi,
kesimi, paketlenmesi ve kendine ait satis
noktalarinda pazarlanmasini gerceklestiren
entegre bir isletmedir. Ayrica teknik eleman
sadece bagimsiz calisan isletmelerde
bulunmaktadir. Fason c¢alisan isletmeler
teknik elemana ihtiyag duyduklarinda
piyasadan yardim almaktadirlar. Fason
calisan 11 adet  isletmede  1isci
bulunmamakta ve isletme sahibi ailesiyle
birlikte calismaktadir. Kalan isletmeler
arasinda 5 adet is¢i ¢alistiran bir isletme
hari¢ diger isletmeler donemsel degisen 1
ya da 2 adet is¢i calistirmaktadir. Hatay
ilinde anket yapilan kiimeslerin tamaminda,
dezenfeksiyon paspasi kullanildigi, donem
aralarinda yapilmasi gerekli temizlik ve
dezenfeksiyon islemlerinin tam olarak
yapildig1 ve en az 15 giin bos birakildig
belirlenmistir (Cizelge 1). Karakaya (2015),
Elazig ve  Malatya’da  kiimeslerin
%94.8’inin isletme sahibine ait oldugu, her
iki ilde de birer adet entegre tesis oldugu ve
illerdeki diger isletmelerin tamaminin bu
entegre firmalarla s6zlesmeli olarak iiretim
yaptiklarint  ve kiimeslerde dezenfekte
islemlerinin yapildigini ifade etmistir. Bu
calismanin sonucuna benzer sekilde Kose
ve Durmus (2014) Ordu ilinde tamaminin,
Sengiil ve Boyraz (2019), Malatya’da
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%94.8’nin, Cosar ve Karsli, (2020) Ankara,
Bolu, Eskisehir, Kayseri ve Kirikkale
illerinde %78,58’inin, inci ve ark. (2019),
Bingo6l ilinde faaliyet gosteren 9 adet etlik
pili¢ isletmesinin tamaminin, Cihangir,
(2020) Tirkiye genelinde {ireticilerin
neredeyse tamaminin sdzlesmeli iiretim
modeli  (fason dretim) ile faaliyet
gosterdigini ifade etmislerdir. Aytimur ve
ark. (2020)’nin Bolu merkez ve il¢esindeki
kiimeslerinin  %92’nin  kiimes sahibinin
miilkiyetinde oldugunu, kiimeslerin
tamaminda etlik pili¢lerin bagli oldugu
firmadan karsilandig1 ve hijyen kosullarinin
iyi oldugu bildiren sonuglar1 ile bu
calismanin  sonuglart  uyumlu  iken,
Bolu’daki isletmelerin %73 gibi biyiik
cogunlugunda is¢i sayisinin 5 ve daha fazla
oldugu ve Karakaya ve ark (2019), Ankara,
Bolu, Eskisehir, Kayseri ve Kirikkale
illerinde isletmelerin %85.71inin ¢iftlik
disinda baska bir isle ugrastifi bildiren
ifadeleri ile uyusmamaktadir.

Hatay ilindeki Isletmelerin yaklasik
yarisinda (%47.37) cevre kontrollii (pedli
buharlagtirmali serinletme sistemlerinin),
kalan kismin %42.10’u pencereli (fanl1) ve
%10.53’de ise hem ¢evre kontrollii hem de
fanli kiimes bulunmaktadir. Kiimeslerin
biiyiik bir kisminda (%63.16) 1 m? alanda
15-16 tavuk barindirildigr belirlenmistir.

Ayrica isletmeler kiimeslerde m?’ye
konulacak civciv sayisinin hayvanlarin
kesim  agiliklarin1  etkiledigini  ifade

etmislerdir (Cizelge 2). Aytimur ve ark.
(2020) Bolu merkez ilgesindeki etlik pili¢
kiimeslerinin %60’ 1n1n pencereli, %40’ 1nin
penceresiz ¢evre kontrollii kiimes oldugu ve
kiimeslerde 1 m? alana %42.5 oraninda 16-
18, %34 oraninda 13-15 tavuk
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barindirildigini, Cosar ve Karsli, (2020)
Ankara, Bolu, Eskisehir, Kayseri ve
Kirikkale illerinde 1 m? alana konan civciv
sayisinin 16 ile 25 arasinda degistigini, Inci
ve ark. (2019) Bingol’de 12 adet, Sengiil ve
Boyraz (2019) 13 adet (%69.9) veya daha
fazla oldugunu, ifade etmislerdir. Dolayis1
ille bu calisma ve incelenen calisma
sonuglarma gore kiimeslerde 1 m? alanda
barindirilan hayvan sayilar1  genellikle
benzerlik gostermektedir.

Hatay ilinde sadece bagimsiz ¢alisan iki
isletmede kesim ve paketleme iinitesi
bulunmakta ve bu iki isletmeden biri {iriiniin
pazarlamasini kendi satig bayilerinde (biitiin
ve pargca olarak) perakende olarak
gerceklestirmektedir. Digeri ise yine biitiin
ve parca olarak paketlenmis {iriinleri
piyasadaki  toptancilar  araciligi  ile
pazarlamaktadir. Ilde fason iiretim yapan
isletmeler ise kesime gelen piligleri canli
olarak entegre firmaya teslim etmektedir
(Cizelge 3). Yapilan benzer caligmalarda
isletmelerin biiyiik cogunlugunda
sozlesmeli tiretim modeli (fason iiretim) ile
faaliyet gosterdiginden (Kose ve Durmus,
2014; Giines, 2018; Inci ve ark., 2019;
Sengiil ve Boyraz, 2019; Aytimur ve ark.,
2020; Cihangir, 2020; Cosar ve Karsl,
2020) iiriiniin pazarlamasinin da benzerlik
gosterdigi diisiiniilmektedir.

Hatay ilinde bagimsiz ¢alisan iki isletme
ziraat mithendisi araciligr ile karma yemi
kendilerinin hazirladiklarini, hammadde
tercthinde hayvanin ihtiyact ve hammadde
fiyatin1 dikkate aldiklarin1 ve karma yemi
hayvana yedirmeden Once analizini
yaptirdiklarin ifade etmislerdir. ilde fason
dretim yapan isletmelerin yem ihtiyaci
entegre firma tarafindan karsilanmaktadir.
Ilde faaliyet gosteren isletme sahiplerinin
biliyiik ¢ogunlugu hammaddelerin yem
icerisinde  olmas1  gereken miktarlar
konusunda, isletmecilerin tamaminin ise
bazt hammaddelerin  igerdikleri anti
besinsel maddeler konusunda bilgi sahibidir
(Cizelge 4). Bu durumda isletme
sahiplerinin biiyiikk ¢ogunlugunun yemi
kendileri hazirlamadiklar1 halde yem ve
yem hammaddeleri konusunda bilgi sahibi
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olduklarini sdylenebilir. Hatay ilindeki etlik
pilic ireticilerinin sosyo-ekonomik ve
demografik yapisinin incelendigi
caligmadan isletme sahiplerinin orta yasin
tizerinde (50) ve deneyimli olduklar
anlasilmaktadir (Cimrin, 2018). Bu calisma
sonuclart bazi calisma sonuglart ile
benzerlik gostermektedir Cosar ve Karsli,
(2020) Ankara, Bolu, Eskisehir, Kayseri ve

Kirikkale illerindeki isletmelerin
%78.57’inde,  kesif yemin sozlesmeli
iretim  yaptiklar1  firma  tarafindan

karsilandigin1 ifade etmislerdir. Yapilan
caligmalarda benzer iiretim modeli (fason
iretim) ile liretim yapan isletmelerin yem
temininin de benzer oldugu
diisiiniilmektedir (Kose ve Durmus, 2014;
Inci ve ark., 2019; Sengiil ve Boyraz, 2019;
Aytimur ve ark., 2020; Cihangir, 2020;
Cosar ve Karsli, 2020).

Calismada Hatay ilinde bulunan
isletmelerin Ross-308 hibritleri ile iiretim
yaptiklart ve geg¢miste Gumboro—IBD,
Enfeksiy6z Bronsitis—IB ve Newcastle-ND
gibi viral hastaliklar ile karsilastiklar1 ancak
son yillarda bu tiir viral hastaliklarin
nadiren gorildiigii belirlenmistir (Cizelge
5). Benzer c¢alismalarda Cosar ve Karsl,
(2020) Ankara, Bolu, Eskisehir, Kayseri ve

Kirikkale 1illerinde  bulunan  broyler
isletmelerinde 6nemli kanathi hayvan
hastaliklarinin goriilmedigini ifade

etmiglerdir. Calisma sonucu Sengiil ve
Boyraz (2019)’in Malatya’da isletmelerin
tamaminda hayvan materyali olarak Ross
308 kullanildigin1  bildiren ifadesi ile
benzerlik gosterirken, Malatya ilinde en
onemli sorunun yem ve hastaliklar
oldugunu, Aytimur ve ark. (2020) Bolu
ilindeki kiimeslerin %15.5’inde bulasici
hastaliklarla 1ilgili problemler yasandigim
bildiren ifadeleri ile uyusmamaktadir.
Cizelge 6 incelendiginde Hatay ilindeki
isletmelerde  etlik piliclerin  asilama
islemlerinin s6zlesmeli entegre firmanin
destegi ile gergeklestirdikleri belirlenmistir
(Anonim, 2021b).

Hatay ilindeki isletmelerin sorunlari
incelendiginde (Cizelge 7), temel sorunun
bolgede faaliyet gdsteren tek bir firmaya
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bagli olarak {retim yapmak oldugu
belirlenmistir. Bu durumda isletme
sahipleri, isletmelerine diizenli civciv girig
c¢ikist olmadigimi yilda 6-7 dénem iiretim
yapabilecek durumda iken, 4-5 donem
iiretim yaptiklarini, tek firma oldugu i¢in
rekabetin olmadigini ve her ne kadar yemi
entegre firmadan alsalar da kanatli yeminin
pahali olmasi, entegre firmanin her kg et
icin isletmelere 6dedigi fiyat1 etkiledigini,
fiyatin  diisik ve fiyat istikrarinin
olmadigimi belirtmislerdir. Ayrica isletme
sahipleri kiimeslerin tamamini  g¢evre
kontrolli ~ kiimes  haline  getirmek
istediklerini ve bunun i¢in devlet desteginin
olmamas1 gerektigini, tek entegre firma
oldugu icin kesimhane sayisinin ve
kapasitelerinin  yetersiz  oldugunu ve
pilicleri entegre firmaya teslim edebilmek
icin siwra beklediklerini, bu bekleme
stresinde piliglerin yasi artikca yemden
yararlanma oranlarinin azalmasima bagh
olarak tiikettikleri yeme oranla daha az canli
agirlik kazandiklarini ve dolayisi ile zarar
ettiklerini agiklamiglardir. Zira isletmeciler
sOzlesme geregi entegre firmanin verdigi
yem miktarina gore piliclerin belli canli
agirlikta olmasi gerektigini ve eger pilicler
bu agirligin altinda ise zarar, lizerinde ise
normal fiyatin {izerinde pirim alarak
kazanglarini arttirdiklarini ifade etmislerdir.
Ayrica kiimes ekipmanlarinin  pahali,
tesviklerin ve teknik desteklerin yetersiz,
kalifiye is¢ci bulma sikintis1 yasadiklari,
kayit dig1 tiretimin oldugunu ve kiimes
acmak i¢in prosediiriin fazla oldugunu ifade
etmislerdir. Calismada belirlenen sorunlar
baz1 degisiklikler gostermekle birlikte bazi
caligmalar ile benzerlik gostermektedir
(Keskin ve Demirbas, 2012; Kdse ve
Durmus, 2014; Inci ve ark., 2019; Sengiil ve
Boyraz, 2019; Aytimur ve ark., 2020;
Cihangir, 2020; Cosar ve Karsh, 2020).
Hatay ilindeki isletme sahipleri, entegre
firmanin hayvan sayis1 ve lretim donemi
hakkinda kendilerine gilivence verdigi
taktirde temel sorunlarinin ¢oziilebilecegi
yoniinde Onerilerde bulunmuslardir
(Cizelge 8). Ayrica Tarim ve Kirsal
Kalkinmay1 Destekleme Kurumu (TKDK)
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gibi kurumlardan destek almabilir. Ornek,
2011°’de AB komisyonundan fon dagitma
yeterliligini saglayarak yetki devri alan
TKDK, Hatay’in da igerisinde oldugu 20 il
de  Tarmsal Isletmelerin  Yeniden
Yapilandirilmasi ve Topluluk
Standartlarina ~ Ulagtirilmasina  yonelik
yatirimlar sektorii kapsaminda beyaz ve
kirmizi et dreten tarimsal isletmeler
desteklenmektedir (Oztiirkci, 2019). Bu
kapsamda, beyaz et (kanatli) {iretiminde
5000-50000 adet arasindaki broyler
isletmeleri uygun  yatirnmlar  olarak
degerlendirilmektedir (Oztiirkci, 2019).
Sonu¢ olarak, Hatay ilinde faaliyet
gosteren iki isletme hari¢ tamaminin fason
iiretim yaptig1, kiimeslerin yarisinin yapisal
ozelliklerinin teknolojik gelismelere uygun
oldugu, diger yarismin ise uygun hale
getirilmeye ¢aligildigi, isletme sahipleri ve
calisanlarin bakim, besleme ve hastaliklar
ile 1ilgili bilgilerinin yeterli diizeyde
olduklar1 ve hijyen kurallarima uyduklar
gbzlenmistir. Ayrica {reticilerin  yemi
sOzlesme yaptiklari entegre firmadan
almalarma ragmen yem, yem hammaddesi
kullanimi, anti-besinsel maddeler ve yem
katk1 maddeleri konusunda bilgi sahibi
olduklar1 saptanmustir. Ureticilerin
isletmelerin genel sorunlarinin yani sira
etlik pilic sektorlinlin sorunlarinin da
farkinda olduklar1 belirlenmistir.
Belirlenen bu sorunlarin ¢oziimii i¢in, kredi
olanaklarinin 1iyilestirilmesi, ilde bulunan

pencereli  kiimeslerin  ¢evre  kontrollii
kiimeslere  doniistiiriilmesi,  teknolojik
gelismelere gore iireticilerin
bilgilendirilmesi, yem hammadde

temininde disa bagimliligin kaldirilmasina
yonelik  calismalarin  yiirGitilmesi  ve
sorunlarmin ilgili kamu kuruluslariyla ele
almip ¢oziilmesi hem fason calisan
isletmeleri hem de entegre firmalar1 olumlu
etkileyecegi ve sektoriin gelisimine katki
saglayacagi kanaatine varilmistir.
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tesekkiir ederim. Calismada deney hayvani
kullanilmamis ve projenin desteklendigi

donemde etik kurul iznine ihtiyag
bulunmamaktadir.
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Tek Yihk Yemlik italyan Cim (Lolium multiflorum L.)
Cesitlerinde Bazi Bitkisel Ozelliklerin Belirlenmesi

Ozet

Sanliurfa kosullarinda Italyan ¢imi (Lolium multiflorum L.)
adaptasyon kabiliyetini belirlemek amaciyla yapilan bu arastirma,
Harran Universitesi Ziraat Fakiiltesi Osmanbey Yerleskesi,
Tarimsal Arastirma ve Uygulama Alaninda 2017-2018 kislik iirtin
yetistirme periyodunda, 3 tekrarlamali olarak yiiriitilmistiir.
Denemede 6zel sirketlerden temin edilen Helen, Caramba, Rambo,
Alberto, Tornado, Trinova, Baqueano 7 farkli tetraploid yemlik
Italyan ¢im ¢esidi kullamlmistir. Calismada; bitki boyu, yesil ot
verimi, kuru ot verimi, kuru madde verimi (kg/da), ham protein
orani, yaprak orani, tohum verimi ve karakterler arasi iliskiler
incelenmistir. Calisma sonuglarina goére; bitki boyu 48.67-65.66
(cm), yesil ot verimi 1798.06-2764.75 (kg/da), kuru ot verimi
484.00-746.00 (kg/da), kuru madde verimi 435.00-671.00 (kg/da),
yaprak orani 29.50-35.17(%), ham protein oran1 10.03-12.13 (%),
tohum verimi 48.40-84.18 (kg/da) ve karakterler arasi iligkilerde
verimli ve kaliteli iirin i¢in kuru madde verimi ve yaprak orani
karakterlerine 6nem verilmesi bir segenek olacaktir.

Single Annual Forage Italian Ryegrass (Lolium multiflorum L.)
Determination of Some Properties in the Type of Plant

Abstract

This research, which was conducted to determine the adaptation
ability of Italian ryegrass (Lolium multiflorum L.) under the
conditions of Sanliurfa, was carried out in Harran University
Faculty of Agriculture Osmanbey Campus, Agricultural Research
and Application Field in 2017-2018 winter crop growing period
with 3 replications. Trial in Cantabile obtained from private
companies Helen, Caramba, Rambo, Alberto, Tornado, Trinova,
Baqueano Seven different tetraploid Italian grass varieties from
private companies were used in the experiment. Plant height,
relationship between characters, age yield, hay yield, leaf rate, dry
matter yield (kg da), crude protein content, crude protein yield,
seed yield and plant height observations in seed yield were
investigated. According to the results; plant height 48.67- 65.66
(cm), fresh herb yield 1798.06-2764.75 kg da, dry herb yield
484.00-746.00 kg dat, dry matter yield 435.00-671.00 kg da™?, leaf
ratio 29.50-35.17%, crude protein ratio 10.03-12.13% and seed
yield 48.40-84.18 (kg da™) it was found that between and Paying
attention to dry matter yield and leaf ratio characters will be an
option for an efficient and quality product in relationships between
characters.
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GIRIiS

Yem bitkileri iilkemizin nitelikli kaba
yem eksikliginin karsilanmasinda 6nemli
bir hammadde kaynagidir. Tek yillik ¢im
bitkisi bunlardan biridir. Bu bitki hizh
biliyliyen, birden fazla big¢im alinabilen,
yiiksek boylu bir yem bitkisi olarak bilinir.
Tek yillik ¢im bitkisi; tarimsal 6zellikleri
acisindan, hizli gelisebilmesi, bol ot
iiretimi, sulu kosullarda giibreye karsi
verdigi olumlu tepki, ekim ndbetinde yer
almas1 ve tek yillik olmasi sebebiyle tarla
tarim1 i¢inde lretimi son yillarda artma
potansiyeline sahip bir yem bitkisidir. Tek
yillik ¢imden Ingiltere’de, siit ineklerinin
beslenmesinde ve gelisiminde, silo yemi
iiretiminde ve arazi 1slahinda ¢ok yogun
olarak istifade edilmektedir (Elgi, 2005).

Italyan ¢imi (Lolium multiflorum Lam.)
Poales takimimin Poaceae familyasia ait
lolium cinsi taksonomisine sahip, ¢abuk
gelismesi, bolca yesil ot iiretilmesi ve
sulanan arazilerde giibrelemeye pozitif
tepki vermesi ve c¢ok yillik olmamasi
sebebiyle ekim ndbetine girerek {iretimi
hizla artacak bir yem bitkisidir (Lale, 2020).
Tirkiye> de dogal olarak  yayilis
gostermekte ve ltalyan ¢imi, siitotu,
ryegrass gibi isimler almaktadir (Ozkdse ve
Acar, 2018). Italyan ¢imi; genis yaprakli,
ince sapli, boylanabilen, lezzetli ve kolay
sindirilebilen tek yillik bir yem bitkisidir
(Anonim, 2019a). Bitki, ¢ok hizli biiylime
ve fazla azot absorb etme 6zelligine sahiptir
(Ozkul ve ark., 2012). Diizenli yagis alan
veya sulanan alanlarda, ¢im tarlalarinin
sonbaharda veya erken ilkbaharda
otlatilmasinin veya ota bi¢ilmesinin tohum
verimine olumsuz bir etkisi goriilmemistir
(Acikgdz, 2001). Tiiremen (1988),
Cukurova kosullarinda yaptig arastirmada;
saf Italyan ¢iminde, bitki boyunun ortalama
69.84 cm oldugunu, yesil ot veriminin 3067
kg/da, kuru ot veriminin 783,31 kg/da
oldugunu, bitki boyu ile yesil ot ve kuru ot
verimi arasinda onemli ve olumlu bir iliski
oldugunu ifade etmistir. Avcioglu ve ark.
(2004)’de Italyan ¢cimi (Lolium
multiflorum) bitkisinin Turgo ¢esidinin boy
ortalamas1 41.0 cm, kuru madde verim
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ortalamasit ise 499 kg/da olarak tespit
edilmistir.  Simsek  (2015),  Kirsehir
kosullarinda Trinova Italyan ¢imi gesidinde
bitki boyu 74.5 cm, yas ot verimi 683.5
kg/da, kuru madde verimi 205.3 kg/da, ham
protein orant %11.58, ham protein verimi
23.70 kg/da olarak tespit etmistir. Kara
(2016), Aydin ilinde Italyan ¢iminin kislik
ara Urtin  olarak  degerlendirilebilme
olanagmi belirlemek amaciyla yiiriitiilen
calismada bitki boyu 100.6 cm, yesil ot
verimi 3119.2 kg/da, kuru madde verimi
458.68 kg/da, ham protein oran1 %14.96,
ham protein verimi 67.70 kg/da olarak

saptamistir.  Yavuz ve ark. (2017),
Samsun’da tek yillik italyan ¢imi hatlarinin
yem  verim ve  kalite  Ozelikleri

arastirilmislar, hat ve cesitlerde kuru madde
verimleri  6.66-9.37 t/ha, ham protein
oranlar1 ise %11.46-13.81 araliginda tespit
etmiglerdir. Cetin (2017), Tokat ilindeki
calismasinda ortalama olarak bitki boyu
76.9 cm, yesil ot verimi 2916.8 kg/da, kuru
madde verimi 781.9 kg/da, ham protein
orani %12.9, ham protein verimi 91.6 kg/da
olarak tespit etmistir.

Bu arastirmada, Sanlurfa sartlarinda
bazi Italyan ¢imi (Helen, Caramba, Rambo,

Alberto, Tornado, Trinova, Baqueano)
cesitlerinin ot verimi ve kaliteleri
incelenmistir.

MATERYAL ve YONTEM

Bu deneme, 2015-2016 kis yetistirme
sezonunda, Harran Universitesi Osman Bey
Kampiisii i¢cinde bulunan Ziraat Fakiiltesi
Arastrma  ve  Uygulama  alaninda
yiirlitiilmiistiir. Denemede bitki materyali
olarak farkli girketlerden temin edilen tek
yillik ¢im (Lolium multiflorum Lam.)’in 7
cesidi kullanilmistir. Bu ¢esitler tetraploid
olup ¢imlenme oran1 yiiksek, hizh
cimlenmekte, yliksek besin degerleri
tasimakta, kuru ot orami yiiksek ve c¢ok
lezzetli, yesil veya kuru ot olarak yedirildigi
gibi silaj yapiminda kullanilabilen, ayrica
kolay sindirilme 0zelligi sayesinde siit
veriminde artis saglayan bugdaygil yem
bitkisidir. Arastirmada kullanilan bitki
materyalleri ve temin edildikleri yerler
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Helen (Alfa Tohum Tarim Gida ins. Hayv.
Paz. San. Tic. Ltd. Sti.), Caramba
(Dortbudak tohumculuk Ltd. S$ti.), Rambo
(N.E.O.B.I Tohumculuk A.S.), Alberto ve
Baqueano (Torunoglu Hayvan Saglig1 Tic.
Ltd. Sti.), Tornado (Akademi tohum Ltd.
Sti.), Trinova (Semillas Fito Tohum Ltd.
Sti.) olup 6zel tohumculuk sirketleridir.
Deneme yerinin toprak biinyesi killi-tinlt
olup, pH 7.78, kire¢ 9%29.20, organik
madde %0.28 yarayish fosfor (P20s) 1.30
kg/da, potasyum (K.O) 8 kg/da olarak

saptanmistir. (Anonim, 2015; Giirel ve
Okant, 2020; Bengisu ve Cekilmez, 2020;
Erol ve Okant, 2020).

Bu deneme, Kasim Ay1’nin ikinci haftasi
2015-2016 kig yetistirme sezonunda,
Harran Universitesi Osman Bey Kampiisii
icinde bulunan Ziraat Fakiiltesi Arastirma
ve Uygulama alaninda yiriitiilmustiir.
Cografi konum olarak 37°10'33.7" kuzey
enlemleri ile 38°47'54.3" dogu boylamlari
arasinda yer almaktadir (Sekil 1).

Sekil 1. Sanlwurfa ili Osmanbey kampiisiinde deneme alanindan gériiniim

Cizelge 1. Deneme y1l1 ve uzun yillar ortalamasina ait bazi iklim verileri (Anonim, 2015-2016)

Aylar Yillar Ortalama Ortalama nisbi Toplam yagis
sicaklik (°C) nem (%) miktari
(kg/m?)
Kasim 2017 12.9 42.9 442
Uzun yillar ort. 12.7 59.9 46.0
Aralik 2017 7.6 70.1 78.0
Uzun yillar ort. 7.5 69.9 77.4
Ocak 2018 55 61.9 87.3
Uzun yillar ort. 5.7 70.2 85.7
Subat 2018 6.9 45.3 69.0
Uzun yillar ort. 7.0 66.9 71.4
Mart 2018 10.7 57.1 62.7
Uzun yillar ort. 11.0 60.3 64.1
Nisan 2018 16.1 50.2 49.6
Uzun yillar ort. 16.2 56.2 46.8
Mayis 2018 221 39.0 25.6
Uzun yillar ort. 22.3 44.9 28.1
Haziran 2018 33.0 29.0 34
Uzun yillar ort. 28.2 24.6 3.6

Cizelge 1°de goriildiigii gibi denemenin
yiiriitiildigi donemde, en diisiik ortalama
sicaklik 5.5 °C ile Ocak ayinda; en yiiksek
ortalama sicaklik 33.0 °C ile Haziran ayinda
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gorilmistiir. Uzun yillar ortalama sicaklik
degerlerine bakildiginda, en diigiik ortalama
sicakligin 5.7 °C ile Ocak ayinda, en yiiksek
ortalama sicakligin ise 28.2 °C ile Haziran
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aymda tespit edilmistir. Yagis miktarlarina
bakildiginda, bitkilerin ¢igek ve bakla
donemleri olan Nisan ve Mayis aylarinda
sirastyla  49.6-25.6 mm yagis diismesi
sonucu bahar mevsimi kurak ge¢mis,
neticede bitkiler yeterli yagis
alamamislardir. Aragtirma; tesadiif bloklar1
deneme desenine gore 7 cesit 3 tekerriirlii
olarak Kasim Ayr’'nmin ilk  haftasi
kurulmustur. Deneme parsel boyutlar
2mx3m=6 m?, olarak parselin 6 siras1 yesil
ot icin, 4 siras1 da tohum iiretimi icin
ayrilmis, parsel aralart 0.5 m bosluk olacak
sekilde olusturulmustur. Italyan ¢im
tohumu 3 kg/da hesabiyla Lale (2019) 20
cm sira aralifinda elle ekilmistir. Giibre
uygulamasinda %46 iire dekara toplamda
20 kg ve triple fosfat giibresi de dekara
toplam 6 kg kullanilmistir (Kusvuran ve
Tansi, 2005; Ozaslan ve ark., 2007).
Vejetasyon siiresi boyunca yagmurlama
sulama capa islemleri ve gerekli bakim
islemleri yiirtitiilmistiir. Uygulanan azotlu
giibrenin %20°si ekimle birlikte, %20’si
erken ilkbaharda, %20’si 1. bigimden sonra,
%20’si 2. bigimden sonra, %20’si de 3.
bi¢imden sonra uygulanmistir. Her parselin
ilk ve son sirasi ile her siranin ilk ve son 50
cm’ lik kisimlart kenar tesiri olarak
atildiktan sonra geriye kalan alan, hasat
alam olarak belirlenmis (1.6mx2m= 3.2m?)
ve karakterlere iliskin gozlem ve 6l¢iimler
bu alanda yapilmistir. Bitkinin su ithtiyacina
gore her bicimden sonra sulama yapilmis,
parsellerinde bigim islemi, Italyan ¢iminin
basaklarnin  doldugu  bir  donemde
yapilmistir. Yesil ot i¢in hasat; bitkinin
ciceklenme donemi baslangicinda, 5-6 cm
aniz kalacak sekilde elle bigim yapilmus,
tohumlarin sertlestigi devrede ise tohum
hasadi gergeklestirilmistir. Arastirmada,
bitki boyu (cm), yesil ot verimi (kg/da),
kuru ot verimi (kg/da), yaprak orami (%),
kuru madde verimi (kg/da), ham protein
orant (%), tohum verimi (kg/da) ve
karakterler arasi iliskiler bugdaygil yem
bitkileri ~ tarimsal  degerleri  dlgme
denemeleri  teknik  talimatina  gore
yapilmistir (Anonim, 2019b). Bu degerler
JMP 11 istatistik paket programinda

196

degerlendirilip, ortalamalar arasindaki
farklarin Onem diizeylerinin
belirlenmesinde LSD testinden
yararlanilmistir (Yurtsever, 1984,
Diizgiines, 1987).

BULGULAR ve TARTISMA

Bitki boyu

Cizelge 2 incelendiginde bitki boyuna ait
degerler (48.67-65.66 cm) arasinda oldugu,
en yiikksek degerin 65.66 cm ile Tornado
cesidinde, en diisiik degerin ise 48.67 cm ile
Trinova ¢esidinden elde  edilmistir.
Ulkemizin farkli bolgelerinde Italyan ¢imi
ile ilgili caligmalar yapilmis ve bitki boyu
karakterinde farkli degerler elde edilmistir.
Bu degerler Colak (2016), Ankara’daki
calismasinda 59.5-61.3 cm, Pigkin (2007)
Aksaray’da 40.56-47.45 cm, ve Kusvuran
ve Tansi (2005) Cukurova’da 60.35-85.99
cm ile kismen uyumlu, Ozel (1989),
Cukurova’da 110.07 ile 176.20 cm, Ding
(1995) Edirne’de 113.27-129.30 cm ile
uyusmamaktadir. Elde ettigimiz degerler ile
arastirmacilarin kendi calismalarinda elde

ettigi degerler arasindaki farkliliklar,
kullanilan cesitler ile bolgelerin toprak ve
iklim faktorlerinin farkliligindan

kaynaklandigini sdyleyebiliriz.
Yesil ot verimi

Arastirmada verilere gore yesil otta en
yikksek verim 2764.75 kg/da ile Helen
cesidinde, en diisiik yesil ot verimi 1798.06
kg/da ile Rambo ¢esidinde gbzlemlenmistir.
Cesitler arasinda alt1 farkli grup olustugu
goriilmektedir (Cizelge 2).

Tek yillik yemlik ¢im verimiyle ilgili
yapilan arastirmalara gore; Ding (1995),
Edirne’de 2010.00-2710.00 kg/da, Ince
(2000), Sanlwrfa’da  1388.70-2509.70
kg/da, Darvishi (2009), Ankara’da 2626.00-
3439.00 kg/da, Peker (2013), Ankara’da
2001.00- 2723.00 kg/da, , Goktepe (2015),
Samsun’da ortalama 5193.00 kg/da,
Ozdemir (2017), Bursa’da 2071.00-
7368.60 kg/da, Lale (2020), Bingol’de
3377,33-4457,67 kg/da ve Acar (2020),
Burdur’da 3108-5550 Kkg/da arasinda
degisim  gostermektedir.  Arastirmalar
arasinda farkli sonuglarin olusmasi, farkli
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ekim zamani ve farkli ekolojik sartlar
gosterilebilir.
Kuru ot verimi

Arastirma verilere gore yemlik Italyan
¢im cesitlerinde en yiiksek kuru ot verimi
746.00 kg/da ile Helen ¢esidinde, en diisiik
verimi ise 484.00 Kkg/da ile Rambo
cesidinde Olgiilmiistiir. Farkli  yemlik
Italyan ¢imi cesitlerinin kuru ot verimi
ortalama degeri 587.33 kg/da olarak tespit
edilmistir. Tek yillik yemlik Italyan ¢imi
kuru ot verimlerine ait daha onceki
caligmalarda; Ding (1995), Edirne’de
415.13-548.13  kg/da, Ince  (2000),
Sanlurfa’da 314.0-567.30 kg/da, Akgiil
(2001), Canakkale’de 213.66-383.33 kg/da,
Kesiktas ve Tiikel (2010), Karaman’da
kishik ekimin de 114.10-273.30 kg/da,
Goktepe (2015), Samsun’da ortalama
775.75 kg/da, Tirkmen (2018),
Canakkale’de 529.51 kg/da, Lale (2020),
Bingol’de 1051.83 kg/da ve Acar (2020),
Burdur’da 1147.25-1634.43 kg/da olarak
Olciilmiistiir. Elde ettigimiz degerler diger
caligmalarla  karsilastirildiginda;  fakli
ekolojik faktorler, farkli ¢esit ve farkli ekim

zamanindan kaynaklandig1 sebep olarak
gosterilebilir.
Kuru madde verimi

Arastirmadan edinilen verilere gore
yemlik Italyan ¢im cesitlerinde yedi farkli
grup olusmus olup kuru madde veriminde
en yiiksek degeri 671.00 kg/da ile Helen
cesidi, en disiik degeri 435.00 kg/da ile
Rambo ¢esidi almistir (Cizelge 2). Tek
yillik yemlik Italyan ¢im gesitlerinin verimi
ve verim unsurlarina lizerine bir¢ok
arastirma yapilmistir. Buna gore Kusvuran
ve Tans1 (2005), Cukurova’da 620.20-

677.00  kg/da,  Giiltekin  (2008),
Cukurova’da  657.06-1103.83  kg/da,
Fessehazion ve ark. (2011), Giiney

Afrika’da 1561.00 kg/da, Peker (2013),
Ankara’da 462.66-663.66 kg/da, Simsek
(2015), Kiursehir’de 205.30 kg/da, Cetin
(2017), Tokat’ta 781.9 kg/da, Ozdemir
(2017), Bursa’da 550.10-1697.10 kg/da
olarak  bildirmektedirler.  Arastirmalar
arasinda farkli sonuglar olusmasinda,
bolgelerin ekolojik sartlari, ekim normu,
kullanilan giibre ¢esidi ve dozu, farkli gesit
Ozellikleri etkili olabilir.

Cizelge 2. Tek yillik Italyan ¢im cesitlerinde baz1 bitkisel dzelliklere ait ortalamalar ve olusan gruplar*

Italyan ¢im  Bitki Yesil ot Kuru ot Kuru mad. Ham Tohum Yaprak
cesitleri boyu verimi verimi verimi protein verimi orani
(cm) (kg/da) (kg/da) (kg/da) orani (%) (kg/da) (%)
Helen 65.66 a 2764.75 a 746.00 a 671.00 a 12.13 a 84.18 a 35.17a
Tornado 63.66ab  2280.75b 615.33 b 553.33 b 12.07 a 73.31ab 34.00 ab
Alberto 57.00bc  2212.83bc  596.67 bc 536.67 bc 1193 a 64.70 bc 33.01b
Caramba 53.00cd 214750cd  579.67 cd 521.67bcd 11.33ab 58.03 cd 32.67 bc
Rambo 52.67cd 2061.75cd  554.67 cd 498.67 cd 10.20 bc 57.92 cd 31.00cd
Bagueano  50.00cd  1982.25d 535.00d 481.33 de 10.13 bc 56.10 cd 29.67 d
Trinova 48.67d 1798.06 e 484.00 e 435.00 e 10.03 ¢ 48.40 d 29.50d
Ortalama  56.09 2178.27 587.33 528.24 11.12 63.24 32.14
Lsd (%5) 8.06 176.20 46.27 46.72 1.24 12.72 1.88

*) Ayni siitun igerisinde benzer harf grubu ile gosterilen ortalamalar, Lsd (%5)’e gore farkli degildir.

Ham protein oram

Cizelge 2 incelendiginde tek yillik
yemlik Italyan ¢im gesitlerinde ham protein
oranina ait degerler (%10.03-12.13)
arasinda degisim gosterdigi, en yiiksek
deger %12.13 ile Helen ¢esidinde, en diisiik
deger 9%10.03 ile Trinova ¢esidinde
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saptanmigtir. Tek yillik Italyan ¢im
cesitlerinde ham protein oranina ait elde
ettigimiz ~ degerler,  Akgiil (2001),
Canakkale’de %14.38-20.84, Kusvuran ve
Tans1 (2005), Cukurova’da %14.03-18.81,
Giltekin (2008), Cukurova’da %6.78-7.99,
Ozdemir (2017), Bursa’da %13.20-19.17 ve
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Lale (2020), Bingdl’de %17.58-21.13 ve
Acar  (2020), %11.23-15.47  olan
degerlerinden farklilik arz etmektedir.
Arastirmalar  arasinda  kismen  farkli
sonuclar olusmasinda, bdlgelerin iklim
sartlari, toprak oOzellikleri, farkli ekim
zamani, kullanilan giibre ¢esit ve dozu ile
cesit farklilig1 sebep gosterilebilir.
Tohum verimi

Tek yillik yemlik Ingiliz ¢im gesitlerinin
bigim sekilleri ve azot dozlarmin tohum
verimine iliskin ortalama degerler 48.40-
84.18 kg/da arasinda 6l¢iilmiis olup Cizelge
2’de verilmigstir. Elde edilen verilere gore en
yiiksek tohum verimi 84.18 kg/da ile Helen,
en diisiik tohum verimi 48.40 kg/da ile
Trinova ¢esidinden elde edilmistir. Tek
yillik yemlik Italyan ¢im cesitlerinin tohum
verimlerine ait daha Onceki c¢alismalarda;
Ince (2000), Sanlurfa’da 39.00-61.70
kg/da, Kusvuran ve Tans1i (2005),
Cukurova’da 17.53-34.13 kg/da, Piskin
(2007), Aksaray’da 68.32-88.47 kg/da,
Giiltekin (2008), Cukurova’da 22.09-64.85
kg/da olan degerleri ile uyusmakta, Ozel
(1989) Cukurova’da 98.14-164.29 kg/da,
Yaman (2019), Eskisehir’de 84.0-132.0
kg/da olarak elde ettigimiz degerlerden
daha yiksek c¢ikmistir. Bu farklilik;
kullanilan gesitlerin farkli olmasi, toprak ve
iklim faktorlerinin  degisim gdstermesi
sebep olarak gosterilebilir.
Yaprak orani

Cizelge 2 incelendiginde en yiiksek
yaprak oran1 %35.17 ile Helen ¢esidinden,
en diisiik yaprak oranit %29.50 ile Rambo
cesidinden elde edilmistir.  Arastirma
sonucunda %29.50-35.17 arasinda elde
ettigimiz yaprak oram degerleri; Ozel
(1989), Cukurova’da %19.95-32.39, Piskin
(2007), Aksaray’da %29.33-42.05,
Kusvuran ve Tansi (2005), Cukurova’da
%45.65-59.60 ve  Giltekin  (2008),
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Cukurova’da %36.00-40.44 olarak
gozlemledikleri degerler ile farklilik arz
etmektedir. Bu farklilik ¢esit, toprak ve
iklim sebep olarak gosterilebilir.
Karakterler arasi iliskiler

Arastirmada saptanan karakterler arasi
iligkileri  belirlemek amaciyla yapilan
korelasyon katsayist analizi sonuglari
Cizelge 3’te verilmistir. Bitki boyu ile yas
ot, kuru ot verimi ve kuru madde verimi
arasinda 0.01 olasilik seviyesinde, ham
protein orani, tohum verimi, yaprak orani
arasinda 0.05 olasilik seviyesinde 6nemli ve
olumlu iligkiler saptanmistir. Yesil ot
verimi ile kuru ot verimi, kuru madde
verimi, ham protein orani, tohum verimi ve
yaprak oran1 arasinda 0.01 olasilik
seviyesinde oOnemli ve olumlu iligki
goriilmektedir (Cizelge 3). Kuru ot verimi
ile kuru madde verimi, ham protein oran1 ve
yaprak oran1 arasinda 0.01 olasilik
seviyesinde 6nemli ve olumlu, yaprak orani
arasinda ise 0.05 olasilik diizeyinde 6nemli
ve olumlu iligski saptanmistir. Kuru madde
verimi ile tohum verimi ve yaprak orani
arasinda 0.01 olasilik seviyesinde 6nemli ve
olumlu, ham protein orani arasinda ise 0.05
olasilik seviyesinde 6nemli ve olumlu iligki
gozlemlenmistir. Ham protein oram ile
tohum verimi ve yaprak oran1 arasinda 0.01
olasilik seviyesinde 6nemli ve olumlu iligki
s6z konusudur. Tohum verimi ile yaprak
orant arasinda ise Onemsiz bir iliski
saptanmistir. Karakterler arasi iliskilerin
incelenmesi sonucu kuru ot verimine en
onemli dogrudan etkiyi kuru madde
veriminin yaptigl, ham protein oraninda ise
yaprak oranindan saptanmistir. Diger
ozelliklerinde dolayh etkileri dikkat cekici
olmustur. Buna gore, yiiksek verimli ve
kaliteli c¢esit belirlemede se¢im kriteri
olarak kuru madde verimi ve yaprak oranina
onem verilmesi gerektigi sdylenebilir.
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Cizelge 3. Tek yillik yemlik Italyan im gesitlerinde incelenen 6zellikler arasindaki korelasyon

katsay1lari
Bitkisel Yesil ot Kuru ot Kuru Ham Tohum Yaprak
ozellikler verimi verimi madde protein verimi orani

verimi orani

Bitki boyu 0.570** 0.568** 0.562** 0.539* 0.475* 0.466>
Yesil ot verimi 0.974** 0.956** 0.555** 0.665** 0.832**
Kuru ot verimi 0.997** 0.526* 0.621** 0.820**
Kuru  madde --- --- --- 0.509* 0.599** 0.806**
verimi
Ham  protein - - - - 0.685** 0.802**
orani
Tohum verimi --- --- - - - 0.4250-D.

*: % 5’e gore 6nemli, **: %1’e gore onemli, O.D.: Onemsiz.
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Calismada; Sanliurfa ekolojik
kosullarina en uygun tek yillik yemlik
Italyan ¢iminde ot verimi ve Kkalitesi
bakimindan Helen c¢esidinin daha iistiin
ozellikler gostererek oOne c¢iktig1 tespit
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Farkh Azot Dozlarmmn Flue-cured (Virginia) Tiitiiniinde
Verim ve Bazi Verim Ozelliklerine Etkisi

Ozet

Bu arastirmada farkli azot dozu seviyelerinin virgina tiitiinlinde
verim ve bazi verim 6zellikleri tizerine etkisini belirlemek amaciyla
yuriitilmiistir. Deneme 2019 yili tiitiin yetistirme periyodunda
Bornova ekolojik kosullarinda dis ortam saksi denemesi olarak
gerceklestirilmistir. Caligmada 6 farkli azot (0, 3, 6, 9, 12, 15 kg/da)
dozu iceren topraga Virginia tiitiin fideleri dikilmistir. Aragtirmada
bitki boyu (cm), yaprak sayist (adet/bitki), yaprak boyu (cm),
yaprak eni (cm), sap kalinlig1 (mm), ¢ap orani, ovalite katsayisi, yas
ve kuru yaprak agirligi (g/bitki) ve toplam alkaloid (nikotin) (%),
gibi Ozellikler incelenmistir. Uygulanan azot dozlarinmin sap
kalinlig1 ve ¢ap oranmi hari¢ incelenen tim ozellikler iizerinde
onemli etkilerinin oldugu belirlenmistir. Bornova iklim sartlarinda
dekara 12 kg azot uygulamasinin Virginia tiitiiniiniin verimini
yiikselten en uygun azot seviyesi oldugu belirlenmistir.

Effects of Different Nitrogen Levels on Yield and Some Yield
Properties of Virginia Tobacco

Abstract

This study was carried out to determine the effect of nitrogen levels
on yield and some yield properties in Virginia tobacco. The
experiment was conducted in Bornova ecological condition, during
the growth season of 2019 as a pot experiment grown under
outdoor. In the experiment, Virginia tobacco seedlings were
planted with different fertilization levels of nitrogen (0, 30, 60, 90,
120, 150 kg ha). Some parameters were evaluated in the study
such as plant height (cm), number of the leaves (per plant?), leaf
length (cm), leaf width (cm), stem diameter (mm), diameter rate,
ovalite coefficiency, fresh and dry leaf yield (g plant?), total
alkaloid (nicotine) (%). The effect of nitrogen levels were
significant on all parameter tested except stem diameter and
diameter rate. Based on these results, 120 kg ha* N was proved the
best fertilizer levels for Virginia tobacco under Bornova ecological
conditions.
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GIRIiS

Tiitlin subtropik bir bitki olup Orta
Amerika’daki  gegmisi  tarih  Oncesi
donemlerine uzanmasina ragmen
yeryiiziinde yayginlik kazanmasi Christof
Colomb’un 1492 yilinda Amerika kitasini
kesfini taki eden yillarda olmustur (Collins
ve Hawks, 1993). Giinlimiizde pek ¢ok
ilkede tiitiin  {Uretimi  yapilmaktadir.
Uretilen bu tiitiinler yetistirildigi ekoloji,
iretim teknigi ve kurutma sekli gibi
etkenlere bagl olarak birbirinden oldukga
farkli fiziksel ve kimyasal ozellikler
gosterirler.

Diinya tiitlin iiretiminin yaklasik %85-
90’1 sigara olarak tiiketilmektedir (Anonim,
2019a). Diinya genelinde baz1 yerel
aliskanliklar ve geleneksel harmanlar goz
ard1 edilirse, sigara endiistrisi Virginia,
Burley ve  Oriental tiitiinler ile
calismaktadir. Uretimin yaklasik %70’ini
Virginia, %15°1 burley, %4’ oriental ve
geri kalam1 ise puroluk, Kentucky,
Maryland gibi tiitlin tipleri olusturmaktadir
(Anonim, 2019b). Bu nedenle diinya tiitiin
endiistrisinde Virginia tiitiiniiniin  genel
tiitlin tiretimini domine ettigi sOylenebilir.
Virginia tiitliiniinii diger tiitlin tiplerinden
ayiran en onemli Ozelliklerinden biri ideal
tat ve aromaya sahip olmasidir. Bir digeri
ise Amerikan-blend karigimlarinda tercih
edilen bir icerige sahip olmasidir. Diinya
tiitlin liretimindeki paymin yani sira sigara
harmanlarina katilma durumu da gz 6niine
alindiginda tiitlin  diinyasinda Virginia
tiitlinlerinin tartisilmaz bir tstlinligii vardir.
Sahip oldugu oriental tiitiin {reticisi
karakterine ragmen tilkemiz giindeminde de
Virginia tiitlinlerinin tiretimleri ve 6zellikle
de tiikketimleri 6nemli bir yer almaktadir. Bu
iretim bugiin 0zel sektér firmalarinca
iilkemizde belirli  Kurklareli, Diizce,
Adiyaman, Batman, Burdur, Diyarbakir ve
Siirt tiretim merkezlerinde yapilmaktadir.
Son yillarda Virginia tiitiin tretimine izin
verilen merkezler de artis s6z konusu
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olmustur (Anonim, 2020). Virginia tiitiin
iiretim maliyetlerinin yiiksek olusu, iklim
ve toprak faktorleri gibi bazi etkenler
bunlarin {iretimini sinirlandiran  Snemli
faktorler arasinda yer almaktadir. Virginia
(Flue-cured) tiitiinleri, Oriental (Tiirk)
tiitlinlerin aksine entansif tarim bitkisidir.
Uzerinde yetistirilecegi toprak bakimindan
selektif, sulama, gilibreleme ve farkll
kimyasallarin kullanimi agisindan yogun
istekleri olan bir tiretim dalidir. Dolayisiyla,
liretimin her asamasinda titiz ve dikkatli
olmay1 gerektirir. Yapilacak miidahale ve
uygulamalarin  zamaninda ve teknigin
gereklerine uygun olmasi, basari i¢in sarttir
(Tepecik, 2001).

Ulkemizde halihazirda yapilmakta olan
Virginia tlitiinii tretme c¢alismalar1 ozel
sektoriin biinyesinde deneme {iretimleri ve
kontrollii liretim olarak devam etmektedir.
Bu giine kadar bu konuda yapilmig
calismalarin azlig1 da dikkati ¢eken bir
diger husus olmustur. 1930°1u yillardan bu
yana birka¢ kez iilke tiitlinciiliigiiniin
giindemine girmis olan bu tiretim dali biraz
da uzun vadeli politikalarin net olarak
belirlenmemis olmasinin etkisiyle yerel ve

kiigiik  Olcekli  caligmalardan  Gteye
gidememistir (Usturali, 1995).
Gilinlimiizde sigara i¢gim  zevkinin

Amerikan blend olmasi ve ekonomik
nedenlerden dolayi bu tiitiinlerin iiretiminin
stireklilik kazanmas1 bir zorunluluk haline
gelmistir. Ele aldigimiz bu ¢alismada amag;
Bornova ekolojik kosullarinda Virginia
tiitliniine uygulanan farkli azot dozlarinin
verim ve bazi verim unsurlarma olan
etkisini belirlemeye yoneliktir.

MATERYAL ve YONTEM

Deneme 2019 yilinda Bornova ekoloik
kosullarinda dis ortam saksi denemesi
seklinde yiirlitilmistir. Calismanin
yuriitildigi 2019 yili ve uzun yillara ait
iklim verileri Cizelge 1’de gosterilmektedir
(Anonim, 2019c).
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Cizelge 1. Arastirma yerinin bazi iklim 6zellikleri

Hava sicakh@ (°C) Aylik Toplam Yagis (mm) Aylik Ortalama Oransal Nem
(%)

Aylar 2019 UYyo 2019 UYo 2019 UYO
Ocak 8.3 9.0 2444 112.2 76.3 70.1
Subat 9.3 9.2 86.1 99.7 68.4 68.1
Mart 115 11.8 46.3 82.9 62.3 66.1
Nisan 14.8 16.1 55.2 46.4 58.2 62.9
Mayis 20.2 21.0 2.3 25.4 55.4 59.6
Haziran 26.1 26.0 2.9 75 51.3 52.9
Temmuz 26.8 28.3 0.3 2.1 45.3 51.2
Agustos 27.6 27.9 0.0 1.7 45.2 53.9
Eyliil 22.6 23.9 317 19.9 54.7 58.0
Ekim 20.0 19.1 4.0 43.2 61.9 64.0
Kasim 17.2 13.8 41.0 109.7 65.3 68.9
Aralik 10.8 10.5 69.7 137.9 67.3 71.7
Ort/Toplam 17.9 18.1 583.9 688.6 59.3 62.3

UYO: Uzun yillar ortalamasi

Arastirmada saksilarda kullanilan toprak
analiz sonuclarina iliskin degerler Cizelge
2’de  sunulmustur. Toprak  analiz
sonuclarina gore organik madde ve toplam

yetistiriciliginde bir sorun yaratmayacagini
gostermektedir. Ayrica almnabilir fosfor
bakimindan fakir, potasyum ac¢isindan
noksan ve kalsiyum igerigince de alt sinira

azot igerigi bakimindan orta diizeyde yakin normal degerlerdedir (Kantarci,
oldugu, suda ¢oziiniir tuz miktarinin tiitiin 2000).
Cizelge 2. Arastirma topraginin bazi fiziksel ve kimyasal 6zellikleri
Ozellikler
Kum (%) 80.2
Kil (%) 18
Mil (%) 18.0
Biinye Tinlt kum
pH 5.83
Eriyebilir Toplam Tuz (%) 0.03
Kireg (%) 0.82
Organik Madde (%) 1.27
Toplam Azot (%) 0.092
Faydal1 Fosfor (ppm) 1.14
Faydali Potasyum (ppm) 40
Faydali Kalsiyum (ppm) 1450

Calismada bitkisel materyal olarak
virginia titinii kullanilmistir. Deneme bir
on arastirma niteliginde planlandigindan
basit faktoriyel tesadiif bloklar1 deneme
desenine gore 5 tekerriirli  olarak
diizenlenmis ve saksi denemesi olarak
yiirlitiilmistiir. NO:0, N1:3, N2:6, N3:9,
N4:12, N5:15 kg/da olmak tizere 6 farkl
azot dozu saks1 ebatina gore hesaplanarak
verilmistir.

Calismada ¢ap1 30 cm, yiiksekligi 28 cm
olan 6x5=30 adet saks1 kullanilmistir. Her
bir saksiya 17’ser kg toprak 2 mm’lik
elekten gecirilerek konulmustur. Virginia
titlin tohumlar1 11 Mart 2019 tarihinde
laboratuvarda viyollere ekilmis ve daha
sonra biiyliyen fideler 28 Nisan 2019

tarithinde her saksiya 2 adet fide gelecek
sekilde plantuvar yardimiyla dikilmistir.
Ekimle birlikte her saksiya, N dozunun
yarisi Ure formunda kalan diger yaris1 dikim
yapildiktan sonra fideler 20-25 cm boya
ulastiklarinda siilfat formunda verilmistir.
Deneme, c¢esme suyu ile sulanmstir.
Saks1 i¢indeki yabanci otlar elle yolunmus,
tiitlin bitkisinin su ve besin maddesine ortak
olmast engellenmistir. Arastirma
doneminde herhangi bir hastalik veya
zararli gorilmemistir. 18 Temmuz 2019
tarithinde bitkiler yaklagitk 50 cm boya
ulastiginda, devrilmelerini  engellemek
adma, her saksinin ortasina metal cubuk
saplamak suretiyle bitkiler bu ¢ubuga
baglanmis ve sabitlenmistir. 22 Haziran
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2019 tarihinde her saksida 2 bitki kalacak
sekilde seyreltme islemi yapilmstir.
Calismamizda tiitlin bitkisinin yapraktaki
verim ve kalite parametrelerini saptamaya
yonelik tek hasat yapilmistir. Bu islem,
yapragin teknik olgunlugunun
tamamlandigt 5 Eylil 2019 tarihinde
yapilmistir. Bitki boyu bitkinin toprak
yiizeyinden en ug¢ noktasina kadar olan
kismi cetvelle dlgiilmistiir. Yaprak Sayist:
Her bir  bitkideki  yaprak  sayisi
hesaplanmistir.  Yaprak boyu yaprak
ucundan yaprak tabanina kadar olan uzaklik
cetvelle Ol¢iilmiistiir. Yaprak eni yaprak
ayasinin en genis yerinden gegen ve orta
damara dik olan dogrunun uzunlugu
cetvelle oOlgiilmistiir. Sap ¢apt bitkinin
toprak ylizeyinden yaklastk 40 cm
yiikseklikten ¢ap1 Ol¢lilmiistiir. Cap orani
yaprak uzunlugunun yaprak genisligine
orant hesaplanmigtir. Ovalite katsayisi
yaprak uzunlugunun, yaprak eni ile
boyunun kesistigi noktadan yaprak tabanina
kadar olan mesafe cetvelle Ol¢lilmiistiir. Yas
yaprak agirligi bitkideki tiim yapraklar elle
hasat edilmis ve elde edilen yas yapraklar
tartilmistir. Kuru yaprak agirhigi hasat
edilen yapraklarin tiimii kurutma firininda
kurutulmus ve elde edilen kuru yapraklar
tarttlmistir.  Nikotin  oram1  Coresta
tarafindan yayinlanan standart metoda gore,
buhar destilasyonu ile alkali ortamdan

ayrilan  alkaloidlerin  spektrofotometrik
olarak UV bdlgesinde oOlgiilmesi ile
sonuglar kuru madde lizerinden

bulunmustur (Anonim, 1969).

Veriler tek faktorlii tesadiif parselleri
deneme desenine uygun olarak varyans
analizi yapilmis (Yurtseven, 1984) ve
ortaya ¢ikan farkliliklar LSD testi ile (%1)
gruplara ayrilmistir.

BULGULAR ve TARTISMA
Arastirmamizda  Virginia tiitiiniine

uyguladigimiz azot dozlarinin bitki boyunu

istatistiki  bakimdan  6nemli  oranda
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etkiledigi Cizelge 3’te goriilmektedir
(P<0.01). Bitki boyu bakimindan tiitiinlerde
55.0 cm’den 103.2 cm’ye dogru bir artis
saptanmustir. En yliksek bitki boyu 12 kg/da
azot uygulamasinda tespit edilmistir.
Uygulanan azot dozu seviyesi arttik¢a bitki
boyunun arttig1 12 kg/da uygulamasindan
sonra azaldig1r belirlenmistir. Miktarinin
fazlalig bitkinin normal hiicre
fonksiyonlarmi etkileyebilmektedir. Ayni
zamanda vegetatif donemi uzattigi buna
paralel olarak generatif doneme gecisin
baslangici olarak kabul edilen ¢igeklenme
zamanini geciktirdigini ve seker sentezini
de gerilettigi belirtilmektedir (Aktas ve
Ates, 1998). Farkli Virginia tiitiin
cesitlerinin Manyas kosullarinda verim ve
kalite 6zelliklerini belirledigi ¢aligmasinda
bitki boyunu 140-145.4 cm arasinda
degistigini tespit etmistir (Keskiner, 1993).
6 farkli Virginia tiitiin genotipinde bitki
boyunu  103.2-160.1 cm  araliginda
bulmustur (Kii¢iikozden, 1995). Ekren ve
ark. (2019) kontrollii kosullarda ytiriittigii
caligsmada en diistik bitki boyunu 26 cm, en
yiiksek ise 106 cm olarak elde etmislerdir.
Ulkemiz tiitiin yetistirilen topraklarda N, P,
K, Ca, B ve Cu elementi noksanliklarinin
oldugu belirlenmistir. Tiitiin tariminda bitki
besin elementi noksanlig: tarladan alinacak
toprak oOrneklerinin analizi ile miimkiin
olmakta ve giibreleme yapilirken toprak
analiz  sonuglarma gdére uygun bir
giibreleme programinin yapilmasi
gerekmektedir (Tepecik ve Ongun, 2020a).
Calismamizda bitkilerimiz saksida
yetistirildikleri i¢in tarla kosullarina gore
bitki boylarinda bir azalma séz konusu
olmustur. Ayni zamanda vejetasyon
sliresince yetistirme ortaminin sicaklik
degerlerinin yliksek olmasi bitki boylarinda
da diisiise sebep olmustur. Bulgularimiz

Ekren ve ark. (2019)’nin arastirma
sonuglar1  ile  paralellik  gdsterdigi
diistiniilebilir.
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Cizelge 3. Uygulanan farkli azot dozlarinin Virginia tiitlinlinde verim ve bazi verim komponentleri ile
nikotin miktarina etkisi

Azot seviyesi Bitki boyu Yaprak Sayis1  Yaprak Boyu Yaprak Eni Sap Capi

(kg/da) (cm) (adet/bitki) (cm) (cm) (mm)

0 55.5d 18.0d 243D 12,0b 9.8

3 80.2¢c 225¢ 28.7ab 14,7 ab 114

6 89.5 be 24.1bc 27.8ab 14,2 ab 10.2

9 89.6 be 24.0 be 310a 157a 10.9

12 103.2a 27.8a 304a 16,6 a 111

15 93.0b 27.3ab 27.1ab 14,8 ab 10.9

Ortalama 85.2 239 28.2 14,7 10.7

LSD 9.8** 3.3** 4.5** 2,9%* od

Cap Oram Ovalite Katsayisi Yas yaprak Kuru Yaprak Nikotin Oram

agirhigi (g/bitki) Agirh (g/bitki) (%)

0 2.0 11.0b 68.3c 10.1c 0.52e

3 20 14.4a 87.5ab 14.1b 1.11d

6 2.0 13.2a 86.5b 14.2b 1.34c

9 2.0 14.8a 90.0ab 14.8b 1.41bc

12 1.8 14.0a 98.0a 15.7a 1.56b

15 1.8 13.3a 91.3ab 15.6a 1.78a

Ortalama 1.9 134 86.2 14.1 1.29

LSD od 2.1%* 10.3** 0.7** 0.17**

OD: 6nemsiz, **: énemli (6=0.01)

Yaprak sayist ilizerine uygulanan azot
dozlarinin istatistiksel olarak etkilerinin
onemli oldugu belirlenmistir (Cizelge 3).
Dekardan elde edilecek verimi etkileyen
yaprak sayist kontrole gore azot dozu
uygulamalarinda once artis sonra azalig ve
tekrar artis kaydettigi belirlenmistir. En
fazla yaprak sayisina 27.8 adet/bitki ile 12
kg/da azot uygulamasindan elde edilmistir.
Yaprak sayist ceside, iklim ve toprak
kosullart ile uygulanan kiiltiirel islemlere
gore degisim gostermektedir (Otan ve Apti,
1989; Camas ve ark., 2009; Koseoglu ve
ark., 2014). Ulkemiz ekolojik kosullarinda
Virginia tiitlinleri ile ilgili yapilmis bazi
caligmalarda yaprak sayisin1 20.2-21.2
adet/bitki  (Keskiner, 1993), 26.2-35.8
adet/bitki  (Kiiclikozden, 1995) olarak
bulmuglardir. Yaprak sayisina iliskin
buldugumuz sonuglar Keskiner (1993)’den
daha biiyiik, Kiiclikozden (1995)’den ise
kiiclik oldugu tespit edilmistir. Bu durum
kullanilan ¢esit, iklim ve toprak kosullari ile
uygulanan kiiltiirel islemlerden
kaynaklandig diistiniilmektedir.

Yaprak boyu bakimindan Cizelge 3
incelendiginde; en diisiik yaprak boyuna
kontrol uygulamasi olan NO: 0, en yiiksek
ise istatistiksel olarak ayni grupta yer alan
N4: 9 kg/da ve N5: 12 kg/da seviyelerinde
bulunmustur. Yaprak boyunda oldugu gibi
yaprak eninde de istatistiki anlamda benzer
sonuglar elde edilmistir. 24.3 cm ile en
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diisilk yaprak eni NO’da, en yiiksek ise
istatistiksel olarak ayni1 grup igerisinde
bulunan 31.0 cm ve 30.4 cm ile N4 ve N5
azot uygulamalarinda saptanmistir (Cizelge
3). Virginia tiitiinleri i¢in bitkinin ilk
gelisme doneminde uygun miktarda alinan
azot vegetasyon siiresi i¢inde iyi ve giiclii
bir bitki biiyiimesi saglar (Akehurst, 1981).
Tokat Erbaa {iretici kosullarinda yiiriitmiis
oldugu c¢alismasinda yaprak boyunu 53.8-
67.1 cm; yaprak enini ise 21.4-30.3 cm
arasinda degistigini tespit etmistir (Ayan,
1994). Bornova ekolojik kosullarinda dis
ortam saksi denemesi olarak yiiriittiikleri
arastirmada yaprak boyunu 27-47 cm;
yaprak enini ise 12.5-24.5 cm arasinda
degistigini bulmuslardir (Ekren ve ark.,
2019). Titin bulundugu ekolojiden fazla
etkilenene bir bitkidir. Titiin fideleri tarlaya
sasirtildiktan sonra yani dikim sonrasi yagis
olmas1 ve ardindan sicakliklarin ani
yiikkselmesi iirlinde verim ve verim
komponetlerinde  diisiis ve  kalitede
bozulmalara sebep olmaktadir (Akehurst,
1981). Deneme  bulgularimiz  saksi
kosullarinda yiiriitiildiigii i¢in Ekren ve ark.,
(2019)’a daha yakin sonuglar verdigi
gorilmiistiir. Ayan (1994)lin ylriitmis
oldugu aragtirmanin tarla kosullarinda
olmasi1 ve farkli ekolojide ve farkl gesit ile
yiiriitilmesi  nedeniyle daha yiiksek
sonuclar verdigi belirlenmistir.
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Cizelge 3’te de goriildigi gibi, sap
kalinlig1 ve cap oranma uygulanan azot
dozlarinin etkisinin rakamsal a¢idan fark
yarattii, istatistiki anlamda Onemsiz
oldugu belirlenmistir. En kalin sap orani
114 mm ile dekara 3 Kkg azot
uygulamasinda  bulunmustur.  Biiyiik
yaprakli tiitin grubuna giren Virginia
titiinii  geleneksel olarak {ilkemizde ¢ok
fazla yetistirilmemesi ve bu tiitlin {izerine
yapilan aragtirmalarin azlig1 nedeniyle bu
konuda ¢ok fazla ¢alismanin yapilmamis
olmas1 dikkati ¢ekmektedir. Yapilan
literatiir incelemesinde de bu Ozellige
iliskin bir veriye rastlanilmamustir.

Yaprak boyunun yaprak enine oranini
gosteren cap orant 1.8-2.0 arasinda
degismistir (Cizelge 3). Erbaa ekolojik
kosullarinda  yiiriittiigii calismada c¢ap
oranin1  2.1-2.5 arasinda  degisim
gosterdigini saptamistir. Yaprak boyunun
yaprak tabani ile yapragin en genis yeri
arasindaki uzunlugu ifade eden ovalite
katsayis1  uygulanan  azot  dozlan
bakimindan istatistiki agidan P<0.01
diizeyinde onemli bulunmustur. Ovalite
katsayist en yiiksek dekara 9 kg azot
uygulamasindan elde edilmistir. Tiitlin
yapraklarinda ¢ap orani ve ovalite katsayisi
kalitsal bir 6zellik olup 1slah ¢alismalarinda
ve yaprak bi¢ciminin tanimlanmasinda
kullanilan bir lgtdiir (Kostoff, 1945). Bu
ozelliklerin  ¢esitlere  gore  degisim
gosterdikleri (Pekstislii, 1998), ancak ¢evre
kosullarina gore degismedikleri Incekara
(1979) ve Dolek (1984) tarafindan
bildirilmektedir.

Birim alandan elde edilecek {iriin
miktarm1  belirleyen yaprak  agirhigi
miktarlar1 bakimidan en yiliksek yas
yaprak agirlig1 98.0 g/bitki ile dekara 12 kg
azot uygulamasindan elde edilmistir. Kuru
yaprak agirliginda da en yiiksek sonuca yine
12 kg/da azot dozunda bulunmus onu
istatistiki olarak aynmi grupta yer alan 15
kg/da azot uygulamasi izlemistir (Cizelge
3).

Virginia tiitiinlinde azotlu giibrenin
verilis zamani ve metodu bitkinin biliylime
ve gelismesine nihayetinde iirlin verimine
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etki etmektedir. Yapilan bir caligmada
fidelik agsamasinda uygulanan azotlu giibre
ekimden 3 hafta sonra %0.5, 6 hafta sonrada
%1 oraninda ¢ikis ve fide biliyiimesi {izerine
etki ettigi belirlenmistir. Ekim Oncesi
amonyum siilfatli  giibrenin  topraga
uygulanmasi iire formuna gore tarlada daha
uniform bir bitki gelismesi yaratmaktadir
(Tso, 1990).

Ekren ve ark. (2019) kuru vyaprak
verimini 10-55 g/bitki ortalama olarak ise
33.3 g/bitki olarak tespit etmislerdir.
Ustural1 (1995), Diizce ekolojik
kosullarinda {iretici tarlasinda yliriittigi
arastirmada Virginia tiitiinlinde verim
miktarmi 254 kg/da olarak tespit etmistir.
Verim ve kalite tiitinde en Onemli
Ozelliklerden birisi olup iirin kalitesinin
titlinin ~ kimyasal kompozisyonu ile
degistigini belirtmektedirler (Kurt ve Ayan,
2014). Kurutma zamam ve kurutma
yonteminin  tlitiinlin ~ verim  miktarimni
etkiledigini, kurutma siiresi arttikga kuru
madde  miktarmin  azaldigin1  ifade
etmektedirler (Sekin, 1986; Reddy ve
Sceeramaurthy, 1993). Yukarida da
belirtildigi gibi azotun uygulama zamani,
metodu ve formu da verim {izerine etki
etmektedir. Verim miktarma iligkin
bulgularimizin Ekren ve ark. (2019) ile
uyumlu oldugu sdylenebilir.

Cizelge 3°de de gorildiigii gibi, azot
seviyesi arttikca nikotin miktarinin da buna
paralele olarak arttig1 tespit edilmistir. En
yiiksek nikotin oranina %1.78 ile 15 kg/da
azot uygulamasinda elde edilmistir. Azot
uygulamasi yapilmayan kontrol seviyesinde
ise nikotin igeriginin %]1’in altinda oldugu
bulunmustur.  Tiitiinlin ~ icim  kalitesi
acisindan 6nemli bir parametre olan nikotin
icerigi Diizce yOresi Virginia tiitiinlerinde
yapmis oldugu caligmasinda 9%1.48-1.59
arasinda degistigini belirlemistir (Ekren,
2000).

Ulkemizde yetistirilen Virginia
tiitlinlerinde nikotin miktarim1 %1.31-2.36
(Keskiner, 1993); %3.1-3.2 (Ayan, 1994);
ortalama bir deger olarak %1.79 (Usturali,
1995); %1.3-4.0 (Kiigiikdzden, 1995)
diizeylerinde bulmuslardir. Azotun
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boliinerek verilmesi, ikinci uygulamanin
dikimden 34-46 giin sonra verilmesi st
yapraklarda nikotin miktarinin artmasina
sebep olmaktadir (Tso, 1990). Tiitiin
yapragmin kimyasal bilesimi (nikotin,
seker, klor vb) kalitenin
degerlendirilmesinde onemli bir
parametredir (Tepecik ve Ongun, 2020b).
Nikotin igerigine iliskin buldugumuz
sonuglar  yukarida  belirtilen  bazi
arastiricilarin sonuglart ile uyumlu oldugu
goriilmektedir.

SONUC

Bornova ekolojik kosullarinda dis ortam
sakst denemesi olarak ylrittigimiiz
arastirmada, Virginia tiitiin yetistiriciliginde
kaliteyi bozmadan verim miktarinin
yiikseltilmesinde uygun bir azotlu giibrenin
yapilabilmesinin etkili olacagini
diisiindiirmektedir. Elde ettigimiz veriler
15181nda, inceledigimiz parametreleri de goz
onilinde bulundurdugumuzda; 12 kg/da azot
uygulamasinin verim ve verim ogelerini
arttirnct  ve  kimyasal = kompozisyon
bakimindan 6nemli bir 6zellik olan nikotin
miktariin  da Virginia tiitliinleri i¢in
literatiirlerde  belirtilen  smir  deger
araliginda olabilecegini gostermektedir.
Ancak mevcut c¢alismanin bir saksi
denemesi olmas1 nedeniyle bu aragtirmanin
sonuclarinin en az iki yillik tarla denemesi
ile desteklenmesi ve iiretim maliyetlerinin
ekonomik analizlerinin de hesaplanarak
ortaya konulmasi gerektigi inancinday1z.
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Anadolu’nun Yiiksek Rakimhi Tarim Alaminda Bazi Arpa
(Hordeum vulgare L.) Cesitlerinin Ge¢ Sonbahar Ekiminde
Tane Veriminin Belirlenmesi Uzerine Bir Arastirma

Ozet

Bu calisma, Hakkari ili Merkez Otluca kdyiinde 2019-2020
yetistirme sezonunda yiiriitiilmiistiir. Calisma alaninin denizden
yiksekligi 2100 m’dir. Aragtirma, ge¢ sonbahar ekiminde Arpa
(Hordeum vulgare L.) ¢esitlerinde verimi belirlemek i¢in tesadiif
bloklar1 deneme desenine gore ii¢ tekerriirlii gerceklestirilmistir.
Denemede 1ii¢ arpa ¢esidi (Larende, Tarm-92 ve Altikat)
kullanilmistir. Calismada bitki boyu, basak boyu, basakta tane
sayisi ve tane verimi incelenmistir. Caligmada en yiiksek tane
verimi 243,1 kg/da ile Tarm-92 ¢esidinden elde edilmistir. Arpanin
yiiksek rakimli tarlalarda ge¢ sonbahar ekiminde sulama ihtiyaci
oldugu bu nedenle sulanamayan alanlarda ge¢ (dondurma) ekimin
yapilmamasi 6nerilmektedir.

A Research on the Determination of Grain Yield of Some
Barley (Hordeum vulgare L.) Varieties in Late Autumn Sowing
in The High Altitude Agricultural Area of Anatolia

Abstract

This study was carried out Otluca village in Hakkari Province
during the 2019-2020 growing season. The working area is 2100 m
above sea level. The research was carried out in three replications
according to the randomized blocks trial design to determine the
yield of barley (Hordeum vulgare L.) varieties in late autumn
planting. Three barley varieties (Larende, Tarm-92 and Altikat)
were used in the experiment. Plant height, spike height, number of
grains per spike and grain yield were investigated in the study. In
the study, the highest grain yield was obtained from Tarm-92
variety with 243.1 kg da?. Since barley needs irrigation in late
autumn cultivation in high altitude fields, it is recommended not to
plant late (freezing) in non-irrigated areas.
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GIRIiS

Arpa, giinlimiizde daha ¢ok hayvan yemi
olarak kullanilan ayn1 zamanda bira
yapiminda ve bazi iilkelerde kismen insan
beslenmesinde kullanilan tahildir (Sirat ve
Bahar, 2020). Genis adaptasyon yetenegine
sahip olan arpa insanlik tarihinin en eski
besinlerindendir.  Bu nedenle diinyada
yaygin olarak {reticiligi yapilmaktadir
(Tasg1 ve Bayramoglu, 2017). Yem besin
degeri %95 oraninda misira benzer olan
arpanin diinyada ekiminin %65°ni hayvan
yemi olarak degerlendirilmektedir. Bunun
%33’1 maltlik bira ve viski ham maddesi
olarak ve 9%2’si de gida sanayinde
kullanilmaktadir (Sirat ve Bahar, 2020).
Tiirkiye’de arpa ekim alani, iretim ve

verimi  yillar itibariyle  degiskenlik
gostermektedir (Tas¢t ve Bayramoglu,
2017). Tirkiye’de 2017-2018 retim

doneminde 2.424.737 dekar alanda arpa
ekimi gerceklesmistir. Ayni yil yurt i¢inde
tiketilen 7.400.907 ton arpanin %87’lik
kism1 yemlik, %3.1 endiistriyel amagl
kullanim, %0.9 insan beslenmesinde
degerlendirilmistir (TUIK, 2020). Bu
verilerden de anlasilacag iizere iilkemizde
arpa tarimi  biliyllkk oranda hayvan
beslenmesine yonelik yapilmaktadir. Arpa
yillara gore degismekle beraber diinya
capinda 130-150 milyon ton arasinda
iretim gerceklesmektedir. FAO 2104 yili
verilerine gore diinya arpa verim ortalamasi
2.93 ton/ha olarak gergeklesmistir. AB
iilkelerinde ise 4.88 ton/ha ile en yiiksek
verim ortalamas1 alinmaktadir (Tas¢1 ve
Bayramoglu, 2017). Hakkari ilinde toplam
121.991 BBHB varlig1 ¢ayir ve meralardan
saglanan yem ve ekilen kaba yem ile
ihtiyac1  karsilamaktan uzak oldugunu
bildirmistir (Ertus, 2019). Hakkari ilinde
2019 verilerine gore 348.614 da alanda tarla
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bitkileri tarimi yapilmaktadir. Bunun
121.600 dekar alanda bugday, 10.151 dekar
alaninda arpa, 14.750 dekar alanda da fig
tarim1 yapilmaktadir (TUIK, 2020). Yem
ihtiyacinin karsilanmasi i¢in ekim nobetine
icerisinde yer alacak bdlgede yiiksek
verimli arpa ¢esitlerinin  belirlenmesi
iretime katki saglayacaktir. Arpada birgok
adaptasyon calismast yapilmistir. Van
ekolojik kosullarda yapilan caligmalarda
arpada tane verimi; Akdeniz ve ark. (2004)
187.7-322.9 kg/da arasinda ve Kaydan ve
Yagmur (2007), 197.30-319.70 kg/da
arasinda bulmuslardir ve ¢esitler arasinda
farklilik oldugunu bildirmislerdir. Altuner
ve ark. (2018), Siirt ekolojik kosullarinda
arpa cesitlerin tane veriminin 254.1-325.1
kg/da arasinda elde etmisledir. Karahan ve
Sabanci (2010), Diyarbakir ve Ceylanpinar
ekolojik kosullarinda yaptiklar1 calismada
lokasyonlar arasinda yagis rejiminden
kaynaklanan verim farkliliklarinin
oldugunu belirtmislerdir.

Bu calisma, arpanin Hakkari’de kislik
ekimde verimin belirlenmesi ve ileride
yapilacak c¢alismalara 151k tutmasi amaciyla
gerceklestirilmistir.

MATERYAL ve YONTEM

Calismada arpanin (Hordeum vulgare
L.) Larende, Tarm-92 ve Altikat ¢esitleri
kullanilmigtir.  Arastirma  2019-2020
vejetasyon doneminde Hakkari Merkeze
baglh Otluca Koyii'nde ¢ift¢i tarlasinda
yiirlitiilmistir. Calisma alaninin  deniz
seviyesinden yiiksekligi 2100 m dir.

Deneme topragi; organik madde oram
(%1.98) az, potasyum miktari (31.21 kg/da)
az, fosfor oram (%2.92) az, tuzsuz
(%0.0247), kiregli (%2.39), kumlu killi tinl1
biinyeye sahip ve PH degeri notr (7.24)
olarak belirlenmistir.



ISPEC Tarim Bilimleri Dergisi, 5(1): 210-215, 2021

Cizelge 1. Materyal olarak kullanilan arpa gesitlerine iliskin baz1 6zellikler

Cesit Adi Temin Edilen Yer Basak Tipi
Larende Ege Tarimsal Arastirma Enstitiisii 1ki sirali
Tarm-92 Van Yiiziincii Y1l Universitesi Tarla Bitkileri Boliimii Iki siral1
Altikat Van Yiiziincii Y1l Universitesi Tarla Bitkileri Boliimii Alt1 sirali
Cizelge 2. Hakkari ili merkez ilge uzun yillar ve ¢alisma siiresi iklim verileri
Aylar Uzun yillar ortalamasi 2019-2020
Sicaklik (°C) Yagis (mm)  Nispi Nem Sicaklik (°C)  Yagis (mm)  Nispi Nem
(%) (%)
Ekim 13.0 62.1 53.1 15.9 8.0 30.0
Kasim 5.3 87.2 62.6 7.0 18.8 40.7
Aralik -1.6 94.4 69.8 24 108.8 72.2
Ocak -4.6 91.4 71.3 -5.0 53.0 78.4
Subat -3.2 106.5 70.5 -2.4 155.6 7.7
Mart 2.1 120.2 65.1 4.2 255.0 71.3
Nisan 8.2 126.1 59.2 8.3 167.6 63.6
Mayis 14.3 64.7 52.1 16.0 58.0 45.3
Haziran 20.3 16.1 414 21.2 7.8 31.3
Temmuz 24.9 4.1 35.8 24.9 15.2 32.7
Ortalama 7.87 58.09 9.25 54.32
Toplam 772.8 847.8
*Meteoroloji Genel Midiirliigii Van Bolge Miidiirliigi Kayitlar
Denemenin yliriitildiigii donemde, uzun cimlenme ve bitkinin Nisan ayinda
yillar ortalamasi sicaklik, toplam yagis ve baglamigtir. Bu nedenle bitkiler ilkbahar
nispi nem orani sirastyla 7.87 °C, 772.8 mm yagislarindan yeterince
ve %58.09 olarak kaydedilmistir. 2019 faydalanamadigindan sulama yapilmistir.
2020 yetistirme doneminde sicaklik toplam Yabanct ot  miicadelesi =~ mekanik
yagis ve nispi nem orani sirasiyla; 9.25 °C, yontemlerle yapilmistir.  Bitkiler tam

847 mm ve %54.32 olmustur. Yagis miktar
ve sicaklik ortalamast uzun yillar
ortalamasindan yiiksek olmustur, nispi nem
ise daha diisiik olmustur.
Yontem

Calisma  tesadiif bloklar1  deneme
deseninde 3 tekrarli olarak kurulmustur.
Deneme 1.0 x 4.0 m = 4.0 m? alanda 20 cm
sira araliginda (5 sira) m?’ye 500 tohum
hesabiyla elle ekim yapilmistir. Ekim
30.11.2019 tarihinde yapilmis, ekimle
birlikte, dekara 4 kg saf P20s ve 8 kg saf N,
azotun yarist ile fosforun tamami ekimle
birlikte, azotun diger kalan kismi ise sapa
kalkma doneminde uygulanmistir (S6nmez
ve ark. 1996). Ekim ge¢ sonbaharda
(dondurma) yapilmustir. Yiikseltiden dolay1
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olgunluk doneminde yanlardan 1’er sira
baslardan ise 50 cm kenar tesiri olarak
birakilmig geriye kalan kisim orakla
bigilmistir. Bigim 29.07.2020 tarihinde
yapilmustir. Bitkiler hasat edildikten sonra
demet halinde 4-5 giin siireyle tarlada
kurutulmus ve daha sonra elle harman
yapilmistir. Aragtirmada bitki boyu, basak
boyu, basakta tane sayisi ve tane verimi
ozellikleri incelenmistir. Arastirmada elde
edilen veriler, tesadiif bloklar1 deneme
desenine gore varyans analizine tabi
tutulmustur. Incelenen ozelliklere ait
ortalama  degerler = Duncan coklu
karsilagtirma  yontemine  gore = %5
hassasiyetle test edilmistir.
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Sekil 1. Deneme alanindan bir gériiniim

BULGULAR ve TARTISMA

Aragtirma sonucunda g¢esitler arasinda
bitki boyu farklar1 onemli bulunmustur.
Bitki boyu ortalamas1 66.77 cm, en yiiksek
bitki boyu 75.10 cm ile Tarm-92 gesidinden
en disiik bitki boyu ise Altikat ¢esidinden
(56.23 cm) elde edilmistir. Farkliligin
kaynag cesitlerin genotipine bagli oldugu

diistiniilmektedir. Bulgular, Akdeniz ve ark.
(2004)’nin  bildirdigi 62.5-69.2 cm ve
Kaydan ve Yagmur (2007)’un bildirdigi
55.35-62.51 cm degerleriyle benzerlik
gostermektedir. Farkli ekolojik kosullarda
calisan; Karahan ve Sabanci1 (2010), Sirat ve
Sezer (2017) ve Altuner ve ark. (2018)’nin
bulgularindan diisiik bulunmustur.

Cizelge 3. Arpada bitki boyu, basak boyu, bagakta tane sayisi ve verim ortalamalari ile Duncan

gruplar
Cesit Bitki boyu Basak boyu Basakta tane sayisi Tane verimi
Altikat 56.23 b 541 c 30.07b 1933 b
Tarm-92 75.10 a 7.03 a 34.26 a 243.1 a
Larende 68.97 a 6.67 b 33.90a 181.1 b
Ortalama 66.77 6.37 32.74 205.8

Ortalama basak boyu 6.37 cm olarak
elde edilmis ve cesitler arasindaki farklar
onemli bulunmustur. Altikat, Larende ve
Tarm-92 cesitlerinde sirasiyla 5.41, 6.67 ve
7.03 cm olarak Ol¢iilmiistiir. Alt1 ve iki sirali
arpada calisan Sirat ve Sezer (2013), basak

boyunu 5.3-8.4 cm arasinda 6lgmiislerdir.
Tarm-92 ve Larende cesitlerinden alinan
degerler, Kaydan ve Yagmur (2007)’un 6.0-
6.90 cm, Altuner ve ark. (2018)’nin 6.7-7.0
cm ile benzerlik gostermistir.

250 -
200 -
150 - m Altikat
100 - B Tarm-92

50 - = Larende

0 T T T T
Bitki boyu  Basak Boyu Basakta Tane Tane verimi
(cm) (cm) Sayisi (adet) (da)

Sekil 2. Arpa verim ve verim O6zelliklerine ait grafik
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Basakta tane sayisi 30.07-34.26 adet
arasinda elde edilmis ve aralarindaki farklar
onemli bulunmustur. Akdeniz ve ark.
(2004), basaktaki tane sayilar1 24.7-41.8
adet arasinda, Kaydan ve Yagmur (2007)
16.71-20.01 adet arasinda, Sirat ve Sezer
(2017) basakta tane sayis1t 24.9-59.3 adet
arasinda elde etmislerdir. Kaydan ve
Yagmur (2007), basaktaki tane sayisinin
cevre faktorlerinden Onemli oranda
etkilendigini bildirilmislerdir.

Tane veriminde ¢esitler arasinda farklar
onemli bulunmustur. En yiiksek verim
Tarm-92 c¢esidinden elde edilmistir. Tane
verimi  181.1-243.1 kg/da  arasinda
degismistir. Tane veriminde ¢esitler
arasindaki farkliliklarin genetik
ozelliklerden kaynaklandig1
diisiiniilmektedir. Arpa c¢esitlerinde tane
verimini, 187.7-322.9 kg/da (Akdeniz ve
ark. 2004), 169.6-338 kg/da (Kaydan ve
Yagmur, 2007), 228-625 kg/da (Karahan ve
Sabanct, 2010), 254.6-330.2 kg/da (Altuner
ve ark., 2018), 182.2-650.2 kg/da (Sirat ve
Sezer, 2013) aym familyadan olan
bugdayda da, Karaman ve ark. (2020)
ortalama 570.05 kg/da, Karaman (2020)
ortalama 734.80 kg/da, Basaran ve ark.
(2020) ortalama 595 kg/da, elde eden
caligmalar bulgular1 destekler niteliktedir.

SONUC

Hakkari ili Otluca koylinde ii¢ arpa
cesidinde tane veriminin belirlenmesi
caligmasi yiiriitiilmistiir. Calisma alaninin
deniz seviyesinden yiiksekligi 2100 m’dir.
Ekim ge¢ sonbaharda yapilmistir. Calisma
sonucunda Tarm-92 ¢esidinden 243.1 kg/da
ile en yliksek tane verimi elde edilmistir.
Tarla yiiksek rakimda oldugu i¢in kar
Ortiisiinlin erimesi ve tohumun ¢imlenme
sicakligina ulagmasi ilkbahar yagislarindan
yeterince faydalanmasina engel olmustur.
Bu eksikligi gidermek i¢in sulama yapma
zorunlulugu olugmustur.  Sulanamayan
alanlarda dondurma ekimin yapilmasi
diistik verimlere neden olacagi
gozlemlenmistir.  Hakkari’nin  yiiksek
rakimli tarlalarinda kisa girmeden bitkilerin
kardes olusturacak donemde ekilmesi
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oOnerilebilir. Daha once bu bolgede bilimsel
adaptasyon ¢alismasi yapilmadigindan bu
caligmanin yol gosterecegi
distiniilmektedir. Hayvanciligin =~ 6nemli
gecim kaynagi olarak yapildigi Hakkari
ilinde ekim nobetinde kullanilacak uygun
cesitlerin  belirlenmesi  ¢alismalarinin
yapilmas1 gerekmektedir.
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Antalya ili Turuncgillerinde Zararh Turuncgil Pamuklu
Beyazsinegi Aleurothrixus floccosus Maskell ve Turuncgil
Beyazsinegi Dialeurodes citri (Ashmead) (Hemiptera:
Aleyrodidae) ile Bazi Dogal Diismanlarinin Populasyon
Gelismeleri

Ozet

Bu caligmada iki beyazsinek tiirii (Aleurotrhrixus floccosus ve
Dialeurodes citri) ile baz1 dogal diismanlarmin (Chilocorus
bipustulatus, Oenopia conglobata, Chrysoperla carnea, Cales noacki
ve Encarsia lahorensis) populasyon degisimleri 2012 ve 2013
yillarinda Gida, Tarim ve Hayvancilik Bakanligi’na bagli, BATEM
(Bati Akdeniz Tarimsal Arastirma Enstitiisii)’in mandarin, altintop,
washington portakal, yafa portakal ve limon bahcelerinde
incelenmistir. Orneklemelerde beyazsinek nimflerinin populasyon
degisimini belirlemek icin iki farkli 6rnekleme metodu kullanilmigtir.
Yaprak orneklemeleriyle siirdiiriilen bu metodlar rastgele 6rnekleme
ve yonlendirilmis 6rnekleme yontemleridir. Cok az yaprak istiinde
kiimilatif bir dagilim gosterdigi igin A. floccosus’da yonlendirilmis
ornekleme yontemi kullanilmistir. Nispeten daha ¢ok yaprak iistiinde
ve rasgele bir dagilhim gosterdigi i¢in D. citri i¢in rastgele 6rnekleme
yontemi kullanilmigtir. Bunlara ilaveten sar1 yapiskan tuzaklar
kullanarak ergin populasyon yogunluklar1 belirlenmistir. Tlk ergin
uguslarimin mart sonu- nisan ayinin ilk haftasinda gériildiigii D. citri ve
A. floccosus’un haziran ayinda populasyon yogunlugunun arttigi
gOriilmiistiir. Ayni sekilde zararlilarin nisan ayinda yumurta birakmaya
basladig1 ve eyliil ayina kadar yumurta birakmaya devam ettigi, kisi
nimf veya pupa doneminde gegirdigi saptanmustir.

Population Fluctuations of Wooly Whitefly (Aleurothrixus
floccosus Maskell), Citrus Whitefly (Dialeurodes citri
Ashmead) (Hemiptera: Aleyrodidae) and Some Natural
Enemies in Citrus of Antalya Province

Abstract

In this study, populations fluctuations of two whitefly species
(Aleurotrhrixus floccosus and Dialeurodes citri) and their some natural
enemies (Chilocorus bipustulatus, Oenopia conglobata, Chrysoperla
carnea, Cales noacki and Encarsia lahorensis) were investigated in the
orchards of mandarin, grapefruit, yafa orange, washington orange and
lemon of West Mediterranean Agricultural Research Institute
(BATEM), Ministry of Food, Agriculture and Livestock in 2012 and
2013. At the samplings, two leaf sampling methods were used for
population dynamic investigations of whiteflies’ nymphs. These
methods sustained with leaf sampling methods were random and
directed sampling methods. Directed sampling method was used for A.
floccosus since there is very little on the leaves as cumulative
distributed. Random sampling method was used for D. citri since there
are relatively more on leaves and randomly distributed. In addition,
adults’ population densities were investigated by using yellow sticky
traps. The first adult flights of D. citri and A. floccosus were seen firstly
in the end of march- first week of april and then population density
were increased in June. In the same way, it was determined that pests
began to lay eggs in April, continued until September and it spent
winter period in nymph or pupal period.
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GIRIiS

Yaklasik 20 milyon yillik ge¢misi olan
turunggillerin ~ anavatan1  Arabistan’in
dogusundan, Filipinler ve Himalayalar’in
gineyinden Endonezya- Avusturya’ya
kadar olan boélgeyi igine alan genis bir
cografyadir. Birinci derece anavatant;
Cin’dir.  Turunggillerin  ikinci  derece
anavatan1 ise; Ozellikle Himalayalarin
giiney etekleri, Endonezya Adalari,
Avustralya’nin kuzeyi, Yeni Gine ve Timor
Adasi, Filipinler, Japonya ve Tayvan’dir
(Davies ve Albrigo, 1994; Kafa ve ark.,
2010; Kabas, 2010).

Ulkemizde 6nemli bir iiretim ve pazar
degeri olan Citrus aurantium, C. limon, C.
paradashi, C. reticulata, C. sinensis,
C.unsihui, Poncirus trifoliata gibi turunggil
cesitleri tizerinde A. floccosus, Bemisia
tabaci, D. citri, P. myricae, Paraleyrodes
minei, B. afer gibi Aleyrodidae familyasina
ait zararhilar tespit edilmistir (Ulusoy,
2001).

Bugiine kadar diinyada ise Aleyrodidae
(Hemiptera: Sternorrhyncha) familyasina
bagli 161 cinse ait 1556 tiir tespit edilmistir
(Martin ve Mound, 2007).

Turunggil zararlilar1 arasinda 6nemli bir
yere sahip olan beyazsineklerin ¢ogu
oligofak olmakla birlikte, monofag ve
polifag tiirleri mevcuttur (Gullan ve Martin,
2009). Beyazsineklerin ergin  Oncesi
donemleri ve erginleri bitki Ozsuyunu
emerek zararli olurlar. Emgi yerlerinde
Klorofil pargalanmasi sonucu sarimtirak
lekeler meydana gelir. Populasyonun yogun
oldugu durumlarda bitki zayiflar, kis
soguklarina dayanikliliklar1 azalir ve yaprak
dokiimii meydana gelir. Beyazsineklerin
beslenme esnasinda salgiladiklar1 tatlimsi
madde  ilizerinde  saprofit  mantarlar
gelistiginden yapraklar siyah bir tabaka ile
kaplanir ve bu kisimlarin fotosentez
yapmalar1 engellenir. Ayrica bu tatlimsi
madde ile konukc¢u bitki lizerinde bulunan
diger canlilarda etkilenir. Tatlims1 madde
ile beslenen bu ikincil bocekler (karinca, ar
ve bazt kinkanatlilar), beyazsineklerin
dogal diismanlar1 ile miicadele ederek
populasyonun artmasina neden olurlar.
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Beyazsinek erginlerinin bir diger zarar1 da
bitki viriis hastaliklarini tasimada Onemli
bir yer tutmalaridir. (Lodos, 1982; Reuther
ve ark., 1989; Walker ve Zareh 1990; Vivas,
1992; Katsoyannos ve ark.,1998)

Antalya Bolgesi’'nde turuncggillerde
zarart  olan  iki  beyazsinek  tiirli
(Aleurotrhrixus floccosus ve Dialeurodes
citri) ile baz1 dogal diismanlarinin
(Chilocorus bipustulatus, Oenopia
conglobata, Chrysoperla carnea, Cales
noacki ve Encarsia lahorensis) populasyon
degisimlerinin belirlenmesi amaglanmigtir.

MATERYAL ve YONTEM

Antalya ili ve ilgeleri turunggil
yetistirilen alanlarda 2012-2013 yillan
arasinda siklikla rastlanan Aleyrodidae
familyasina bagh tiirlerin populasyon
degisimlerini belirleme c¢alismalar1 Gida,
Tarim ve Hayvancilik Bakanligi’na bagh
Bat1 Akdeniz Tarimsal Arastirma Enstitiist
(BATEM) bahgelerinde yiiriitiilmiistiir.
Calisma ilkbahar, yaz, sonbahar aylarinda
15, kis aylarinda 30 giin aralikli periyotlarla
yapilmistir. Ornekleme bahgeleri 6zellikle
genis spektrumlu ilaglarin kullanilmadig:
alanlardan se¢ilmistir

Orneklemeler, bazi zararlilarin bitkinin
geng yapraklarini, bazilarinin ise yash
yapraklarini daha ¢ok tercih etmeleri ayrica
bazi1 zararlilarin yumurtalar: toplu sekilde
bazilarinin ise tek tek rastgele birakmalari
nedeniyle iki farkli yontemle yapilmistir.

Ornekleme 1, Rasgele Ornekleme
Yontemi: Her bahgeden rastgele secilen 10
agactan her defasinda agaglarin yaklagik
1,5-2 m yiiksekliginden ve dort yoniinden
10’ar yaprak rastgele alinmugtir.

Ornekleme 2, Yonlendirilmis
Ornekleme Yontemi: Her bahcede 10 agag
isaretlenmis  ve  numaralandirilmistir.
Ornekleme sirasinda her agagtan 10 geng ve
10 yash yaprak ornegi alinmistir; ayrica
bazi tiirler y1gilimli dagilim gosterdigi i¢in
bu alian her 10 yapraktan biri 6zellikle
zararli ile bulasik olandan secgilmistir.
Toplanan yaprak 6rnekleri 6nce kagit, sonra
polietilen torbalar icerisine konularak buz
kutusu igerisinde laboratuvara getirilmistir.
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Laboratuvara  getirilen bu  Ornekler
stereobinokiiler mikroskop altinda
incelenmis ve Aleyrodidae familyasina
bagh tiirlerin canli, nimf, 6li, pupa, pupa
kabugu ve parazitli birey sayilart kayit
altina alinmustir.

Ayrica ergin beyazsinek populasyonunu
takip etmek i¢in, 6rnek alinan bahgelerin
her birine 2 adet sar1 yapiskan tuzak (15 x
20 cm) 2m ylkseklige asilmis ve 15-30
giinlik periyotlar ile degistirilmistir.
Degistirilen bu tuzaklar laboratuvara
getirilmis ve her iki ylizeyinde bulunan
beyazsinek  erginleri  stereobinokiiler
mikroskop altinda sayilmistir.

Aleyrodidae familyasina bagl tiirlerin
asalaklarinin belirlenmesi i¢in 6rnekleme
bahgelerinden alinan yogun bulasik yaprak
ornekleri her ceside gore ayri ayri olmak
iizere Oonce kagit, sonra polietilen torbalar
icerisine konularak buz kutusu igerisinde
laboratuvara getirilmistir. Getirilen bu
ornekler parazitoit ¢ikarma kutulart igine
alinmstir. Plastik kavanozlardan olusan bu
kutularin tizeri 151k gegirmeyecek sekilde
ortiilmiis sadece asalaklar1 toplamak ig¢in
acik tarafi kavanozun igine, kapali tarafi
kavanozun digina gelecek sekilde bir tiip
yerlestirilmis ve asalaklarin bu tiip iginde
toplanmas1 saglanmistir. Daha sonra bu
kavanozlar 7-15 giinliik periyotlarla kontrol
edilerek, tiipte toplanan asalaklar tiirlerine
gore birbirinden ayrilip teshis edilmek
iizere konu uzmanlarina génderilmistir.

Aleyrodidae familyasina bagli tiirlerin
avcilariin  belirlenmesi ve populasyon
degisimlerinin izlenmesi i¢in; Ornekleme
bahgelerinde Steiner (1962) metodu adi
verilen silkme yontemi kullanilmistir
(Steiner, 1962). Uygulamada steiner hunisi,
her bahcede agaglarin dort yoniinden birer
dali altina tutulup, her dala bir sopa ile ii¢
kez vurularak toplam 100 darbe ile diisen
avcilar toplanip laboratuvara getirilmistir.
Fotograflar1 cekilmis, tiim bireyler daha
sonra teshis edilmek {iizere koleksiyona
dahil edilmistir. Ayrica; gozle kontrol
yontemi ile yine beyazsinekle bulasik
oldugu belirlenen bitkinin etrafinda 5
dakika dolasilarak avcilarin ergin ve larva
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donemleri agiz aspiratorii  yardimiyla
toplanmis ve tiir teshisi yapilmak {izere
uygun kosullarda saklanmigtir. Muratpasa
BATEM’e meteoroloji istasyonu kurulmus
ve bu istasyondan ortalama sicaklik (°C) ve
orantili nem (%) degerleri elde edilmistir.
flgelerin iklim verileri ise Meteoroloji
Genel Miidiirliigiinden temin edilmistir.

BUGULAR ve TARTISMA

Serik BATEM mandarin bahgesinde,
Dialeurodes citri ve Aleurothrixsus
floccosus’un populasyon degisimi

Yonlendirilmis Ornekleme yOntemine
gore A. floccosus’un popiilasyonu; 2012
yilinda agustos ayinda, 2013 yilinda ise
temmuz ayinda en iist seviyeye ulagmis ve
kis aylarinda diismistiir (Sekil 1a).

Rastgele yaprak secimi Ornekleme
yontemine gore; 2012 yilinda temmuz
ayinda, 2013 yilinda ise kis aylarinda diisen
yogunluk agustos ayinda tepe noktasina
ulasmistir.  Parazitlenme ¢ok  diisiik
seviyelerde olmustur (Sekil 1b).

Ik erginler 07.04.2012 tarihinde tespit
edilmistir. Ergin populasyon degisiminin
ozellikle yonlendirilmis yontemde saptanan
nimf populasyon degisimi ile biiyiik
paralellik gosterdigi anlasilmaktadir.

D. citri ise bahgede 2012 yilinda en
yiikksek seviyeye temmuz ayinda, 2013
yilinda ise agustos ayinda ulagmistir.
Parazitlenme her iki yilda da nimf
yogunluguna bagli olarak degismekle
birlikte 2012 haziran, 2013 haziran ve
agustos aylarinda en yiiksek seviyede tespit
edilmistir (Sekil 1c¢).

Orneklemelerde 2012 yilinda Chilocorus
bipustulatus’a en ¢ok yaz aylarinda
rastlanmistir. Chrysoperla carnea’ya nisan,
mayls ve haziran aylarinda rastanirken
Oenopia conglobata’ya ise en ¢ok haziran
ve aralik aylarinda rastlanmistir. 2013
yilinda ise ii¢ avci, nisan, mayis ve haziran
aylarin boyunca en yliksek sayida tespit
edilirken Chrysoperla carnea ve Oenopia
conglobata ekim, kasim ve aralik aylarinda
mandarin bahcgesinde tespit edilememistir
(Sekil 1 d).
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Sekil 1. a) A. floccossus’un yonlendirilmis 6rnekleme yontemi b) A. floccossus’un rastgele 6rnekleme yontemi
c) D. citri ve parazitli bireylerin popiilasyon degisimi d) Avcilarin pupolasyon degisimi

Antalya merkez altintop bahcesinde,
Dialeurodes citri ve Aleurothrixsus
floccosus’un populasyon degisimi

A. floccosus yonlendirilmis yaprak
secimi Ornekleme yoOntemine gore; 2012
temmuz ayinda 16 adet ile en list seviyeye
ulagmustir. 2013 yilinda ¢ok kiigiik bir artisa
ragmen Onceki yilla benzerlik géstermistir.

Her iki yilda parazitli  bireylerin
popiilasyonu nimf yogunluguna paralel
egilim  gostermis  ancak  baskilayici
olamamustir (Sekil 2a).

Rastgele yaprak secimi Ornekleme

yontemine gore ise 2012 yilinda 4 birey ile
eylil ayinda en iist seviyeye ulagmuistir.
2013 yilinin nisan ayinda artan populasyon
yil boyu hemen hemen ayni1 seviyede kalmis
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ve ekim aymda en disik populasyon
yogunluguna ulagsmistir. Parazitlenme ise
cok diisiik seviyelerde olup nimf sayisinin
arttig1 yaz aylarinda artmig ancak zararliy1
baski altina alacak seviyede olmamistir
Sekil 2b). Altintop bahgesinde D. citri,
2012 yilinda 9 temmuzda en yiiksek
yogunluguna ulasmistir. 2013 yili en
yiiksek yogunluga agustos sonlarinda
ulasmistir.  Parazitoid populasyonunun
degisimi ise her iki yilda da beyazsinek
populasyon yogunluguna paralellik
gostermistir  Seki  2¢). Orneklemelerde
sayilan avci populasyonu toplamda 2012’
de en yiiksek yogunluguna mart ayinda
ulagsmis; 2013 yilinda ise ortalama 10 adet
olarak tespit edilmistir (Sekil 2d).
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Sekil 2. a) A. floccossus’un yonlendirilmis 6rnekleme yontemi b) A. floccossus’un rastgele 6rnekleme yontemi
c) D. citri ve parazitli bireylerin popiilasyon degisimi d) Avcilarin pupolasyon degisimi

Serik BATEM limon bahgesinde
Dialeurodes citri ve Aleurothrixsus
floccosus’un populasyon degisimi

Aleurothrixsus floccosus’un
yonlendirilmis yaprak se¢imi oOrnekleme
yontemine gore; 2012°de en yliksek
seviyeye Haziran, 2013°de agustos ve eyliil
aylarinda ulagsmistir. Yonlendirilmis yaprak
secimi Ornekleme yontemine gore; parazitli
bireyler ise yaz aylarinda artsa da en yiiksek
seviyeye haziran - eyliil aylarinda tespit
edilmistir (Sekil 3a).

Rastgele yaprak se¢imi Ornekleme
yontemine gore; eyliil ayinda en yliksek
seviyeye ulagmistir. Diger yila benzer
olarak 2013 wyilmin kis aylarinda diisiik
seviyelerde  zararliya  rastlanilmistir.
Parazitlenmenin nimf sayisinin arttig1 yaz
aylarinda arttigt ancak bunun zararliyr
baskilayacak seviyede olmadigi
gozlenmistir (Sekil 3b).

A. floccosus’un ilk erginleri limon
bahgesinde 12.05.2012 tarihinde
gorilmiistiir. Ergin populasyon degisiminin
yonlendirilmis yontemde saptanan nimf
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populasyon degisimi ile biiylik paralellik
gosterdigi saptanmistir.

D. citri popiilasyonu 2012°de zararlinin
mayis ayinda artmis, en yiikksek seviyeye
temmuz aymda ulagsmistir. 2013 yilinda
nisan baslarindan itibaren artmaya baslamis
ve yine temmuz ortalarinda en yiiksek
seviyeye ulagmig, Parazitlenmenin her iki
yilda da nimf yogunluguna bagli olarak
arttig1 ve 2012 yilinda agustos, 2013 yilinda
ise haziran aymda en yiiksek seviyeye
ulastig tespit edilmistir (Sekil 3¢).

Orneklemelerde  sayilan  Chilocorus
bipustulatus, Oenopia conglobata,
Chrysoperla carnea avci populasyon

degisimleri incelendiginde 2012 yilinda
Chilocorus bipustulatus’a hi¢
rastlanmamistir.  Chrysoperla carnea’ya
nisan, haziran ve eyliil aylarinda rastanirken
Oenopia conglobata’ya ise sadece agustos
aymda rastlanmistir. 2013 yilinda ise ti¢
avcl, nisan ve eylil aylart boyunca
dalgalanmalar gosterse de limon bahgesinde
tespit edilmistir (Sekil 3d).
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Sekil 3. a) A. floccossus’un yonlendirilmis 6rnekleme yontemi b) A. floccossus’un rastgele 6rnekleme yontemi
c) D. citri ve parazitli bireylerin popiilasyon degisimi d) Avcilarin pupolasyon degisimi

Aksu BATEM, washington portakal

bahcesinde  Dialeurodes citri  ve
Aleurothrixsus floccosus’un populasyon
degisimi

A. floccosus’un yonlendirilmis yaprak
secimi Ornekleme yontemine gore; 2012°de
nimf yogunlugu agustos aymnda 4.26 adet,
2013’te en yliksek populasyon yoguluguna
eylil ayinda 3,8 adet ile ulasmistir (Sekil
4a). Rastgele yaprak secimi oOrnekleme
yontemine gore 2012 yili nisan ayinda 0.98,
2013 y1l1 haziran ayinda yaprak basina 1.81
birey ile en yliksek seviyeye ulagsmistir. Her
iki 6rnekleme yonteminde de parazitlenme
durumunun diisiik seviyelerde oldugu
gortilmektedir (Sekil 4b).
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D. citri, portakal bahgesinde 2012-2013
yillar1 Orneklemelerinde her iki yilda da
benzer degisimler oldugu goriilmektedir.

Populasyon mayis aymda artmaya
baslamis, kis aylarinda ise en diisiik
seviyede  kaldigi  tespit  edilmistir.

Parazitlenme ise 2012’de eyliil 2013 yilinda
ise temmuz ayinda tepe noktaya ulagmistir
(Sekil  4c).  Orneklemelerde  sayilan
Chilocorus bipustulatus, iki yil boyunca
subat, mart 2012 ve aralik 2013 aylan
disinda bahgede tespit edilmistir. Oenopia
conglobata her iki yilda da en ¢ok haziran
temmuz, agustos aylarinda bulunurken;
Chrysoperla carnea ise yaz aylarinda daha
yogun bulunmustur (Sekil 4d).
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Sekil 4. a) A. floccossus’un yonlendirilmis 6rnekleme yontemi b) A. floccossus’un rastgele 6rnekleme yontemi
c) D. citri ve parazitli bireylerin popiilasyon degisimi d) Avcilarin pupolasyon degisimi

Muratpasa BATEM, vyafa portakal
bahgesinde, bahgesinde Dialeurodes citri
ve Aleurothrixsus floccosus’un
populasyon degisimi

A. floccosus’un yonlendirilmis yaprak
secimi Ornekleme yontemine gore; haziran
2012 de nimf yogunlugu haziran ayinda
20.85 adet ile en yiiksek seviyelerine
ulagsmistir. 2013 agustos ayinda 41.64
bireyle en yliksek seviyeye ulasmistir.
Parazitli birey sayisinin, 2012 yili haziran
ayinda nimf yogunluguna bagl olarak
arttig1 ve yaprak basma 1.4 adet oldugu
saptanmis ve 2013 haziran aymnda da en
yogun donem tespit edilmis ve kis aylar
boyunca parazitli bireye rastlanmamistir
(Sekil S5a). A. floccosus’un erginleri
aylarinda goriilmezken 2012 yili haziran
aymmda 18; 2013 yilinda 20 birey ile en
yiiksek seviyeye ulagsmistir. ergin ve nimf
populasyon degisiminin  yonlendirilmis

yontemde paralellik gosterdigi
anlasilmaktadir.
Rastgele yaprak secimi Ornekleme

yontemine gore; 2012 tarihinde yapilan
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ornekleme de temmuz ayinda 7.09 ile en
yiikksek seviyeye ulagmustir. 2013 agustos
ayinda 9.39 ile en yliksek seviyeye
ulagmustir. Parazitlenme ise 2012 haziran
aymda 0.21 adet ile; 2013 haziran ayinda
0.5 ile en yiiksek seviyeye ulagsmistir (Sekil
5b).

Yafa portakal bahgesinde D. citri 2012
Agustos ve eylil aylarinda artan
populasyon kis aylarinda azalmistir. 2013
yilinda ise nisan ayinda artmis en yiiksek
seviyeye haziran ayr sonunda ulagmustir.
Parazitlenme oraninin ise her iki yilda da
cok diisiik populasyon yogunlugunda
oldugu gozlenmistir (Sekil 5c¢)

Chilocorus bipustulatus eyliil 2012 ile
haziran ve eyliil 2013 tarihlerinde en yiiksek
seviyede; Oenopia conglobata haziran 2012
ile mayis ve haziran 2013 tarihlerinde en
yiksek seviyede bulunurken; Chrysoperla
carnea haziran, agustos 2012 ile nisan ve
agustos 2013 tarihlerinde en yiiksek
seviyede tespit edilmistir (Sekil 5d).
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Iklim verileri ile populasyon tim yil ani inis cikislara ragmen genelde
degisimleri birlikte incelendiginde 6zellikle cok yiiksek oldugu ve zararli ve parazitoidin
sicaklik  artist  ile  beyazsinek  ve populasyon  degisimi ile  dogrudan
parazitoidinin artig1 arasinda benzer bir iligskilendirilemeyecegi goriilmektedir
dalgalanma goriildiigii, orantili nemin ise (Sekil 6).
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Sekil 6. Sicaklik ve nem degisimi

SONUC

D. citri ve A. floccosus’un mart sonu-
nisan aymn ilk haftalarinda ilk ergin
ucuslarma  basladigl, haziran ayinda
populasyon yogunlugunun arttig1 ve nisan
ayindan eylil ayma kadar yumurta
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Secakhik min 20122013
Max Nem 2012/2013

birakmaya devam ettigi, kisi nimf veya
pupa doneminde gecirdigi saptanmistir.

A. floccosus’un populasyon takibi
calismalarinda, 1ki farkli  O6rnekleme
yontemi kulanilmistir. Yontemler

karsilastirildiginda yonlendirilmis yaprak
orneklemesi yonteminin tiim Ornekleme
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bahcelerinde sar1 yapiskan tuzaklarla takip
edilen ergin populasyon degisimine daha
cok benzedigi, dalgalanmalarinin
birbirlerine uyumlu oldugu goézlenmistir.
Rastgele Ornekleme yonteminde ise nimf
populasyon yogunlugunun genel olarak
hem kis aylarinda ve hem de yaz aylarinda
ayni denecek kadar ¢ok diisiik seviyelerde
seyrettigi ve sar1 yapiskan drneklemelerinde
gbzlenen ergin populasyon degisimine,
diger yonteme kiyasla c¢ok fazla
benzemedigi gozenmistir. Bu ¢alismada
alinan Ornek sayisi her ne kadar yiiksek
oranda goriinse de cok diisiik populasyon
yogunlugu gosteren tiirlerin populasyon
takibi c¢aligmalarinda yeter sayiy1r elde
edebilmek i¢in daha fazla 6rnek alinmasi
(bu caligmanin yontem ve uygulanabilirligi
gozonlinde bulunduruldugunda) miimkiin
olamamistir.  Benzer bir calismada
Miklasiewicz and Walker (1990) haftalik
araliklarla ve ilk Orneklemelerde 100
yaprak dolayinda 6rnekleme yapmuslardir.
IIk sayimlarda yogunlugun diisiik oldugu
goriildiiglinde 6rnek sayisini 500 yaprak
ornegine kadar arttirarak ilave 6rneklemeler
yapmiglardir.  Ancak  bu  ¢alismada
orneklerin  ilk  sayimlarindan  sonra
yogunlugun diisiik oldugu anlasilmasina
ragmen c¢alisma alanimin uzakligl, zaman,
maliyet ve bu ¢alismadakinden farkli olarak
farkli turunggil tiirlerinden de ornekleme
yapilmasindan dolay1 ortaya c¢ikan ilave
isgiicli gibi nedenlerle daha kisa araliklarla
daha fazla Ornekleme yapilmasi miimkiin
olamamistir. Bu nedenle mevcut ¢alisma
kosullarina uygun olarak rasgele 6rnekleme
yontemine alternatif olarak yonlendirilmis
ornekleme yontemi kullanilmistir. Cikan
sonuglardan iki yontem kiyaslandigi zaman
sar1 yapiskan tuzaklarda ergin populasyon
degisimine benzerligin ikinci yontemde
daha ytiksek oldugu gozlenmistir.

Bu nedenle y1gilimli dagilis gosteren bu
tirtin populasyon takibi ¢alismalarinda
yonlendirilmis 6rnekleme yonteminin daha
gergekei  sonuglar  verdigi  kanatine
varilmistir. Yeterli orneklemenin
yapilamadigr durumlarda yoOnlendirilmis
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yaprak Ornegi yonteminin daha gercekei
sonuglar verdigi goriilmiistiir.

Sezon boyunca yaprak basma diisen
zararli sayillart  géze alindiginda A.
floccosus’un  sirasiyla yafa  portakal,
mandarin, altintop, washington portakal ve
limonu tercih ettigi gozlenmistir. Yafa
portakal bahgesinin, washington portakal
cesidine gore daha geng bir bahge olmasi,
stirglin gelisiminin hizli olmasi1 ve A.
floccosus yumurtalarini taze yapraklara
biraktigi i¢in bu tlri tercih ettigi
diistiniilmektedir. D. citri’nin ise sirasiyla
washington portakal, mandarin, altintop,
yafa portakal ve limonu tercih ettigi tespit
edilmigtir. D. citri ise yumurtalarimi
gelisimini tamamlamis yapraklara
yumurtalarim1  biraktigi i¢in washington
portakal ¢esidini tercih ettigi
diistintilmektedir. Walker ve Zareh (1990),
3 farkli beyazsinek tirii ile limon
yapraklariin niteligi iizerinde tercihlerini
belirlemek amaciyla yaptiklar1 caligmada
yaprak biiyiiklik ve tazeligini 4 gruba
ayirmiglar (I. yeni ¢ikmis en taze, I1. henliz
koyu yesil olmamis taze, III. tamamen
olgun koyu yesil ve IV. en yash yapraklar)
ve P. myricae’nin 1. gruba yumurta
biraktiklarini; D. citri ve A. floccosus’un ise

II. grubu daha ¢ok tercih ettigini
bildirmistir.
Populasyon takibi yapilan dogal

diismanlarin  populasyon yogunluklarinin
ise genel olarak yaz aylarinda beyazsinek
nimf populasyonunun artmasina paralel
olarak daha yogun goriildiikleri
saptanmistir. Ancak bu tilirlerin turunggil
agaclarinda bulunan kabuklubit, unlubit ve

yaprakbitlerinin  de  avcist  olmalari
nedeniyle beyazsinek populasyon
degisimini dogrudan etkilememis

olabilecekleri diisiiniilmektedir. Ozkan vd.
(1996), Antalya’da 1992-1994 yillan
arasinda yirttiikleri ¢alismada, D. citri ile
bulasik turuncgil bahgelerine salim yapmak
tizere laboratuvar kosullarinda {iretilen E.

lahorensis’in, bahgelerde %0.83-93.75
parazitlenmeoranina  ulastiin1  tespit
etmislerdir. Ancak arastirmacilar,

parazitoitin artan zararli populasyonuna
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cevap vermedigini ve diigsik zararl
popiilasyonunda etkili oldugunu
bildirmiglerdir. Telli (2006), Hatay ili ve
ilgelerinde yaptigi ¢alismada A. floccosus
ergin ucuslarinin nisan ay1 baglarinda
basladigin1 ve haziran ayinda popiilasyon
yogunlugunun arttigini; A. floccosus’un C.
noacki tarafindan parazitlenme oraninin
2005-2006 yillarinda Erzin’de %388.71,
Samandag’da  ise %70.27 olarak
belirlendigini; Kumlu ve Yayladagi’nda
herhangi bir parazitlenme tespit edilemedigi
icin C. noacki'nin bu alanlarda
salinmasinda yarar olacagini
bildirmektedir. Yine Kog¢lu ve Yoldas
(2007), 2002-2003 yillarinda yaptiklari
calismada A. Floccosus ve C. noacki’nin
dogada birlikte bulunmasina ragmen, bu
tirlerin zararliyr baski altina alamadigini;
baskilamanin ancak yapilan ek C. noacki
salimi ile gerceklestigini bildirmis olup,
sayimlarda  baska  bir  parazitioitin
belirlenemedigini belirtmislerdir.

Sonu¢ olarak; yiiriitilen bu calismada
parazitoit ve  predatorlerin  zararliy1
tamamen baski altina alabilecek kadar etkli
yogunluklarda olmadiklar1 saptanmistir.
Ozellikle dogada bulunan aver ve
asalaklarin korunmasi, uygun tiim savas
programlar1 i¢inde bu zararlilarn stirekli
olarak izlenmesi ve yayilmaya baslayan
tiirler i¢in gerekli i¢ karantina 6nlemlerinin
alinmas1 zorunluluktur.
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Abstract

In recent years, the demand for national parks and natural parks has
increased with the increasing interest in outdoor recreation
activities. Today, natural park areas are visited by many people who
come to engage in recreational activities. For this reason,
recreational activities in natural parks gain importance and take an
important place in tourism activities. In this study, the research of
Kadingayir1 Natural Park recreational potential which are located
in the borders of Ilgaz district of Cankir1 province are included.
Within the scope of the research, literature studies were conducted
on recreation, recreation potential and its measurement, and the
recreational potential of the area was tried to be determined by
performing field studies and on-site observations. As a result of the
research, it has been determined that Kadingayir1 Natural Park has
a high recreational potential with 66.3%.
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INTRODUCTION

Landscapes are areas that are formed as
perceived by people as a result of the
interaction and action of human or natural
factors (European Landscape Convention,
2000) and in this direction landscapes are
divided into two parts as natural and cultural
landscapes. Natural landscapes create an
ecological balance together with land
structure, soil structure, air, water,
vegetation and wildlife community in a
landscape that does not have any human
influence. In other words, as well as living
beings, non-living beings take place as a
part of this whole. The changes in the
ecological and biological balance of such
areas are only revealed as a result of events
such as earthquakes, volcano eruptions,
severe sea and air currents, ebb&flow and
erosion, which we call natural forces.
Natural areas are divided into groups like
mountain landscapes, sea landscapes, lake
landscapes, desert landscapes in natural
landscapes (Giil, 2000).

There are various types of natural areas.
Although their classifications may differ
from country to country, the classification
made by the International Union for
Conservation of Nature (IUCN), which is
still being applied in many countries,
collects natural areas under six main
headings. These are "Absolute Natural
Reserve and Wildlife Areas”, "National
Parks", "Natural Monuments"”, "Managed
Habitat/Species Areas", "Protected
Landscape Areas" and "Natural Resource
Areas Protected by Sustainable Use"
(IUCN, 2013).

In Turkey, Natural Parks are defined
under the title of "Protected Areas".
According to the Ministry of Forestry and
Water Affairs, General Directorate of
Nature Conservation and National Parks,
protected areas are defined as; "It is a
geographical area defined and managed by
legislation in order to ensure the long-term
protection and continuity of ecosystem
services and cultural values with nature."
Protected areas are divided into "National
Parks",  "Natural  Parks",  "Natural
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Monuments", "Nature Conservation Areas"
and "Wildlife Development Areas” (Mert
and Kutluca, 2018).

Among the protected areas, Natural Park
is a natural piece with vegetation and
wildlife features, suitable for recreation and
entertainment of the public in a landscape
integrity. Unlike National Parks, natural
parts have protection, recreation and
tourism areas with only natural resource
values that are rare nationally and
internationally (Sahbaz and Altinay, 2015).

The meaning of the word regeneration
recreation, recreation or reconstruction
means is derived from the Latin word
recreation. Recreation includes activities
that the participant chooses voluntarily and
uses their leisure time (Serarslan and Bakar,
1988). All activities for recreation, rest and
relaxation are called recreational activities
(Kiligaslan, 2008). Recreational activities
are planned activities that have positive
effects on human health that people enjoy,
active or passive, individually or as a group,
other than daily compulsory activities
(Nowaczek, 2003). Also recreational
activities and determination of the time to
spend these activities depend on the
preferences of the individuals (Yazic1 and
Temizel, 2020).

Recreation areas are places where
recreational activities are performed. While
these areas are planned and designed areas
such as city parks, children's playgrounds;
forest, sea, lake and even nature areas with
protection status create recreational activity
opportunities with their natural
characteristics (Uzun, 2005).

One of the recreational area’s attraction
is the natural landscape characteristic of that
area (climate, topography, flora and fauna,

water  resources), but the cultural
opportunities provided from the area (the
presence of infrastructure and

superstructure, educational, sports, health,
recreational opportunities, accommodation,
communication, transportation facilities)
also increase the attraction (Y1lmaz, 2004).
In this study, the sample of Kadingayiri
Natural Park, which is an important nature
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protection area for Cankir1 province Ilgaz
district, in terms of recreation features, has
been examined and the recreational
potential of the area has tried to be
determined. In this context, some
informations have been given about the
importance of the area and its recreational
potential and facilities have been discussed.

MATERIALS and METHODS
Materials

Kadingayir1 Natural Park has been
selected as the research area and the main
material of the study, is located in the llgaz

district, Kadingayiri site, between Cankiri
and Kastamonu. The city of Cankir is
located in the north of Central Anatolia
Region, in the transition area between
Central Anatolia and Western Black Sea
Region. Kadingayir1 Natural Park is located
in  Yidiztepe Culture and Tourism
Protection and Development Zone and has
an area of 422 hectares (Figure 1).

Figure 1. Location of research area

Methods

In the study, the method of "determining
the recreational potential of open air and
forestry areas”, introduced by Kiemstedt
(1967) and Leier (1979) and developed by
Giilez (1990) was applied to determine the
recreational potential of the Kadingayiri
Natural Park. Investigations for the field
were conducted on an expert group and the
differences between the values found by
different people in this group remain at a
reasonable level. In order to determine the
recreation potential of the Kadingayir
Natural Park, a total of 10 evaluations were
made, including 2 experts from Cankiri
Special Provincial Administration and 8
faculty members from Cankir1 Karatekin
University, Faculty of Forestry, Department
of Landscape Architecture. After giving the
necessary information about the study, the
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experts were asked to evaluate the field in
the light of the criteria in the questionnaire
form.

Kiemstedt (1967) investigated the
suitability degree of natural landscape
elements for recreation and evaluated the
forest and water coasts and the climate
factor as well as various land uses. When all
these values are put into place in the V-
Value (Versatility Value) formula, it has
obtained the value of suitability for
recreation in a desired region (Giilez, 1979).
The method developed by Giilez (1990),
which aims to determine the actual open air
potential of small area units with a simple
mathematical  formula, enables the
determination of the recreational potential
of the forest and open air area and provides
a very practical calculation method as
shown below.
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RP (%)=P+I +U + RK + OSE (Equation 1) the scores that the items in the formula can
The meaning of the symbols that enter the get will give the outdoor recreation
formula with certain weights and the potential of an area as a percentage.
distribution of the highest (maximum) score According to Giilez (1990), the items in the
(or weights) they can get are shown in Table formula get scores according to the
1. As seen in the chart, the total score will following features.

theoretically be at most 100, so the sum of

Table 1. Formula items and the scores

Symbol Meaning Maximum Score (Item's Weight Score)
P Landscape value 35
1 Climate value 25
U Accessibility 20
RK Recreational convenience 20
OSE Negative factors 0 (Min. -10)
ARP Recreational potential 100
Landscape value reason, the landscape value is in the first
The most important feature in evaluating place of the evaluation with a weight of
the recreational potential of an area is the 35% (Table 2).

landscape potential of that place. For this

Table 2. Scores of landscape value
Landscape value Maximum score
Size of Area 4
Flora
Water Resource Presence
Topographic Structure

Visual Quality
Other Feautres

| ~|O1|00|0

Climate value deemed appropriate to include the climate
Considering that climate has a great effect with a weight of 25% in the
impact on recreational activities, it was assessment (Table 3).

Table 3. Scores of climate value

Climate value Maximum score
Temperature 10
Precipitation 8
Sunbathing 5
Windy 2
Accessibility transportation problem in order to reach
The recreational potential of a place there, the suitability of that place for
becomes meaningful to the extent that it recreation increases significantly.
reaches that place. In other words, the more Therefore, the accessibility element has
people benefit from a place and if those joined the recreation assessment method
people do not encounter an important with a weight of 20% (Table 4).

230



ISPEC Tarim Bilimleri Dergisi, 5(1): 227-234, 2021

Table 4. Scores of accessibility

Accessibility

Maximum score

Tourist importance of the region where it is located 5

Having a population of at least 100,000 in the region where it is located 4
Time reached (from a nearby city with at least 5,000 inhabitants) 5
Transportation (except taxis and private cars) 3

Other conveniences in transportation 3

Recreational convenience

In determining the recreation potential,
all the recreational facilities available in that
place have a positive effect on the increase
of the recreational potential. It is obvious
that a tree-lined place with a beautiful view
has facilities such as picnic tables, fountains

and recreational equipment and it will
attract more and more continuous visitors,
therefore, its recreational potential will
increase. In this case, it has been deemed
appropriate to evaluate the recreational
facilities with a weight of 20% at most
(Table 5).

Table 5. Scores of recreational convenience

Recreational convenience

Maximum score

Picnic Facilities

4

Water Condition

Overnight Facilities

Toilets

Car park

Sales Units (Buffet etc.)

Watchmen and Attendants

Other Conveniences

W N NN W

Negative factors

In determining the recreational potential
of a place, it is obvious that is necessary to
consider the negative factors existing in that
place. The best case is, of course, that there
are no negative factors, so a place gets zero
negative scores. In addition, it has been
assumed that there may be negative factors

that can get a maximum of (-10) scores. The
scores of the negative factors are taken as
negative (-) in the evaluation, so they are
subtracted from the total score (Table 6).
The findings obtained as a result of applying
the method mentioned above are classified
as follows (Table 7).

Table 6. Scores of negative factors

Negative factors

Maximum score

Air pollution -3
Insecure -2

Water pollution -1
Neglect -1

Noise -1

Other Negative Factors -2
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Table 7. Classification of landscape value and recreational potential according to the Giilez method

Very low Below 30%
Low 30%-45%
Middle 46% -60%
High 61% -75%
Very high Above 75%

RESULTS and DISCUSSION
Kadingayir1 Natural Park was declared
as a “Natural Park” with the approval of the
Ministry dated September 5, 2012 (Figure
2). The Natural Park area is located in
Cankirt  Ilgaz  Kadingayiri-Yildiztepe
Culture and Tourism Protection and
Development Zone, and within this scope, it
is very close to the Yildiztepe site, which is
under construction within the scope of the

1st Stage Zoning Plan designed to the east
of the Natural Park area. Also, in the
northwest of the Natural Park area is about
10 km away and located on one of Turkey's
major ski resorts in the Ilgaz Mountain
National Park, this is an area specifically
developed for winter tourism (Nature
Conservation and National Parks General
Directorate, 2016 ).

Figure 2. Images from Kadingayir1 Natural Park (Nature Conservation and National Parks General Directorate, 2016)

Kadingayir1 Natural Park is located at the
most important transition points between
the Central Anatolian steppes and the Black
Sea forest vegetation. Crossing points are
the most ecologically valuable areas. These
areas are considered to be the areas with the
richest endemic species and biological
diversity. Approximately 1400 m. of Gok
Stream, which flows from the northeast to
the southwest, flows from the Gokyar,
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Biiytiik Hacet and Kiiclik Hacet Hills located
in the east and northeast of the Natural Park
area, passes through the Natural Park and
joins GOk Stream near Comar Village.
Dividing the Natural Park area into north
and south and being the most important
stream of the area. GOk Stream maintains its
flow throughout the year (Cankir1 Province
Environmental Status Report, 2019) (Figure
3).
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Figure 3. Images of Gok Stream (Original, 2020; Nature Conservation and National Parks General Directorate, 2016)

The wide meadows on both sides of Gok
Stream and in Yarpinar locality are suitable
for recreational activities. Although there is
no regular recreational activity within the
boundaries of the Natural Park, the local
people use the site for daily picnic activites
(Cankirt Province Environmental Status
Report, 2019).

Area size, vegetation cover, water
resource, cultural values, wildlife and visual
quality increase the recreational usability
and attractiveness of the area. In addition,
the climatic characteristics of the area
should be taken into account in the planning

and implementation of recreational
activities.
Transportation is another important

factor affecting participation in recreational
activities. People can reach Kadingayiri
Natural Park by private vehicles, but public
transportation is not possible. The time
spent on public transport in recreational
areas is a situation that individuals who will
perform the recreational activity will not
want. In addition to providing ease of access
to the area, providing access as soon as
possible is also important in evaluating the
recreational potential of that place (Surat,
2017).

According to the Gulez method, analysis
created within the scope of revealing the
relationship between the landscape value,
climate value, accessibility, recreational
facilities, negative factors and the
recreational potential of the area and the
characteristics of the landscape value and
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the recreational potential of the area was
carried out to experts and academicians.
The value results as a result of the analysis
made is 66.3%. Despite the value obtained,
the landscape value of the research area has
been determined as “high”.

There is no tourism activity in the
Kadingayir1 Natural Park. In the area,
passive recreational activities such as
picnics, excursions, sitting, watching the
scenery are carried out intensely, however,
it also includes suitable active recreation
points where photography, camping and
nature sports can be done in some places.
There are beautiful view points in terms of
tourism and recreation where rich
vegetation, water structure, wildlife
diversity can be watched in the area. By
creating viewing points in these areas, it
will be possible to perform the scenic
viewing activity in a controlled manner. In
addition to being an important nature
protection area with its natural and cultural
landscape features in its immediate
surroundings, the area should also be

highlighted by supporting it with its
recreational features.
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Baz1 Boriilce (Vigna wunguiculata L. Walp) Yerel
Popiilasyonlarinin ve Tescilli Cesitlerinin Siirt Ekolojik
Kosullarina Adaptasyonunun Belirlenmesi

Ozet

Giineydogu Anadolu bélgesi yaz donemindeki asir1 sicak ve kuru iklim
ozellikleri nedeniyle fasulye yetistiriciligine uygun degildir. Fasulye
tarimina bir alternatif olarak boériilce bitkisinin bdlge tarimsal tiretim
desenine bir alternatif olabilecegi diisiiniilmektedir. Boriilce, sicak ve
kurak iklim kosullarma toleranst daha yiiksek olan bir cinstir.
Tiirkiye’de Ttretilen toplam borillcenin %75’ Ege bolgesinde
yetistirilmekte ve bu {iretimin  %45’i ise Izmir ilinde
gergeklesmektedir. Bu ¢alisma, farkli boriilce genotiplerinin Siirt
kosullarmma adaptasyonunun belirlenmesi amaciyla yiiriitillmistiir.
Materyal olarak 3 adet yerel popiilasyon ve 3 adet tescilli gesit
(Karnikara, Karagdz, Akkiz) kullanilmigtir. Calismada, ¢ikis siiresi,
ciceklenme siiresi, bakla baglama siiresi, bitki boyu, bitkide dal sayzisi,
ilk bakla yiiksekligi, bakla uzunlugu, bitkide bakla sayisi, baklada tane
sayisi, bitkide tane sayisi, 1000-tane agirligi, biyolojik verim, tane
verimi ve hasat indeksi incelenmistir. Calisma sonucunda ¢ikis siiresi
ve bitkide dal sayis1 hari¢ incelenen diger 6zellikler bakimindan gesit
ve yerel popiilasyonlar arasinda olusan farkliliklarin istatistiki agidan
onemli oldugu tespit edilmistir. Caligmada kullanilan genotiplere ait
tane verimi degerleri 76.6-223.7 kg/da arasinda degiskenlik gostermis
ve en yiiksek tane verimi Karagoz cesidinden elde edilmistir. Sonug
olarak, Karagéz cesidinin Siirt ekolojik kosullarinda yetistiricilik
acisindan 6nemli bir potansiyele sahip oldugu belirlenmistir.

Determing Adaptation Of Some Cowpea (Vigna unguiculata L.
Walp) Local Populations And Registered Cultivars To Siirt
Ecological Conditions

Abstract

The Southeastern Anatolia region is not suitable for bean cultivation
due to its extremely hot and dry climate characteristics in summer
season. As an alternative to bean cultivation, the cowpea plant is
thought to be a new selection to the regional agricultural production
pattern. Cowpea is a genus with higher tolerance to hot and arid
climatic conditions. The 75% of total cowpea production is cultivated
in Aegean region and the 45% of this production is obtained from
Izmir. This study was laid out to determine adaptation of different
cowpea genotypes to the Siirt conditions. The 3 local populations and
3 registered cultivars (Karnikara, Karagéz, Akkiz) were used as
material. The emergence time, flowering time, pod setting time, plant
height, number of branches per plant, first pod height, pod length,
number of pods per plant, number of seeds per pod, number of seeds
per plant, 1000-seed weight, biological yield, seed yield and harvest
index were observed in the study. Accordig to the results, the
differences between cultivars and local populations were statistically
significant in terms of all characteristics excepts for emergence time
and the number of branches per plant. The grain yield values of used
genotypes in the study varied between 76.6-223.7 kg da® and the
highest grain yield was obtained from Karagoz variety. As a result, it
was determined that the Karagbz cultivar has an helpful potantial in
terms of cultivation in Siirt ecological conditions.
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GIRIiS

Yemeklik dane baklagiller Fabaceae
familyas: i¢inde yer almaktadir. Familya,
cicekli bitkiler familyalar igerisindeki en
genis familyadir. Ortalama 700 cins, 18.000
tir ihtiva etmektedir (Sepetoglu, 2006).
Yemeklik tane baklagiller, insan ve hayvan
beslenmesi, topragin fiziksel, kimyasal ve
biyolojik yapisinin diizenlenmesi ve ekim
nobeti  sistemleri  acisindan  oldukcga
onemlidir (Nadar ve Faught, 1984). Boriilce
Tiirkiye’de ¢ok yaygin iiretilmemesine
karsin diinyanin farkli cografyalarinda
(6zellikle Afrika kitasinda) en ¢ok iiretilen
iiriinlerin baginda gelmektedir (Serdaroglu,
2009). Ulkemizde daha ¢ok Ege ve Akdeniz
bolgelerinde yetistirilen boriilcenin %751
Ege bolgesinde yetistirilmektedir.
Tiirkiye’de boriilce yetistiriciliginin diisiik
olmasinin altinda yatan ana faktorler
beslenme aliskanliklarinin boriilce
acisindan heniiz entegre olamamasi, diigiik
talep ve buna bagl olarak diisiik fiyat
problemi, birim alandan alinan verimin
diisiik olmasi ve nihayetinde ciftcilerin daha
karl1 tirinlerin yetistiriciligine yonelmesidir
(Sert ve Ceylan, 2012). Ancak faydali ve
yiikksek besin icerigi sayesinde, oOzellikle
taze boriilce Uiretimi tilkemizde son yillarda
artmaya baslamistir (TUIK, 2018).

Tarimsal iiretimde bitkilerin ihtiyag
duydugu optimum kosullar saglanmadigi
siirece maksimum kalite ve verimin elde
edilmesi mimkin degildir. Yetistirme
stiresince meydana gelen olumsuz ¢evresel
kosullarmin etkisi ile birlikte bitkilerde
cesitli  stres semptomlart  gdzlemlenir
(Osmond ve ark., 1987; Walter ve ark.,
2013; Ceritoglu ve Erman, 2020a). Siirt ili
ekolojik kosullar1 dikkate alindiginda yaz
doneminin ¢ok sicak ve kurak gecmesi,
bitkilerde  temel stres  kaynaginm
olusturmaktadir. Bolgede meydana gelen
olumsuz gevresel kosullarina her genotipin
tepkisi ve toleranst farklilik gosterir
(Toprak ve ark., 2020; Ugar ve ark., 2020).
Yapilan arastirmalar, bitkisel toleransi
etkileyen en o©nemli faktoriin genotipik
ozellikler oldugunu ortaya koymaktadir
(Igra ve ark., 2020). Bu calisma, farkli
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boriilce  genotiplerinin  Siirt  ekolojik
kosullarina  adaptasyonunu  belirlemek
amaciyla ylriitiilmiistiir. Calismadan elde
edilen bilgiler 1s1ginda boélge iretim
desenine yeni bir iriin kazandirilmasi
hedeflenmektedir.

MATERYAL ve YONTEM

Denemede, 3 adet yerel popiilasyondan
elde edilmis hat (P1, P2, P3) ve 3 adet
tescilli cesit (Akkiz, Karagoéz, Karnikara)

materyal olarak kullanilmigtir. Tescilli
cesitler Ozel firmalardan, yerel
populasyonlar ise Samsun 19 Mayis
Universitesi  Ziraat Fakiiltesinden ve
Gaziosmanpasa Universitesi Ziraat
Fakiiltesinden temin edilmistir.

Calisma, Siirt Universitesi  Ziraat
Fakiiltesine ait deneme alanlarinda
gerceklestirilmistir.  Siirt,  Giineydogu
Anadolu Bolgesi’nde, 41° 57° Dogu

boylami1 ve 37° 55” Kuzey enlemi tizerinde
bulunmaktadir. Deneme alaninin rakimi
887 m’dir. Siirt, yaz aylarmin sicak ve
kurak oldugu karasal iklime sahip bir
bolgedir. Caligmanin yiritiildiigii aylar
dikkate alinarak, Siirt ilinin 1963-2019
uzun yillar ortalamasina ait iklim verileri
Cizelge 1’de verilmistir. Vejetasyon siiresi
boyunca diisen toplam yagis miktar1 (426.6
mm), uzun yillar ortalamasindan (268.8
mm) oldukca yiikksek kaydedilmistir.
Ortalama sicaklik degerleri acisindan,
vejetasyon siiresi (22.5 °C) ve uzun yillar
ortalamasi (22.6 °C) arasinda 6nemli bir
fark goriilmemistir. Nispi nem degerlerinde
de vejetasyon siiresi ortalamasi (%39.6) ve
uzun yillar ortalamasi (%38.6) birbirine
yakin gerceklesmistir.

Deneme alan1 topraklarin bazi fiziksel ve
kimyasal 6zellikleri Siirt Universitesi Bilim
ve Teknoloji Uygulama ve Arastirma
Merkezi  laboratuvarinda  yapilmugstir.
Yapilan analiz sonuglarina gore; topraklari
tuzsuz, tinli, orta kirecli ve hafif alkali
oldugu, topraklarin organik madde
iceriklerinin  diisiik, bitkiler tarafindan
almabilir fosfor kapsaminin ¢ok distk,
alinabilir potasyum bakimindan ise yiiksek
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derecede oldugu saptanmistir (Timurtas,

2018).
Deneme tesadif bloklar1 deneme
desenine gore 4 tekrarlamali olarak

kurulmus ve 1 yil siire ile yiirtitiilmustiir.
Sira {lizeri 10 cm ve sira aras1t mesafeler 60
cm olarak ayarlanmistir (Culha ve Bozoglu,
2017). Parsel biiyiikligii 1.8 mx4m=7.2
m? olarak belirlenmistir. Ekim sirasinda 4
kg/da N dozuna uygun olarak diamonyum
fosfat (DAP) uygulanmigtir. Her parselin
kenarlarindan  birer sira ve  parsel

baslarindan ise 50’ser cm kenar tesiri olarak
atildiktan sonra degerlendirmeler kalan alan
lizerinden yapilmistir. EKim islemi 26
Mayis 2019 tarihinde, hasat ise 13 Eyliil
2019 tarihinde yapilmistir. Caligmadan elde
edilen sonuglar SPSS paket programi
kullanilarak  tesadiif bloklar1 deneme
desenine uygun olarak varyans analizine
tabi tutulmustur. Ortalamalarin
gruplandirilmasi Duncan coklu
karsilagtirma  testine gore yapilmistir
(Dtizgiines ve ark., 1987).

Cizelge 1. Aragtirmanin yiriitiildiigii bolgeye ait bazi iklim verileri

Aylar Yagis (mm) Ortalama sicakhk (°C) Nispi nem (%)
2019 uYyo 2019 uYyo 2019 uyo
Mart 182.0 92.3 8.3 10.1 63.5 59.2
Nisan 175.6 91.7 11.9 15.3 66.8 53.8
Mayis 64.4 69.5 21.9 20.0 41.8 49.6
Haziran 1.2 10.8 29.1 27.0 26.5 28.7
Temmuz 2.0 2.6 31.8 31.7 19.9 20.4
Agustos 1.4 1.9 32.0 31.6 19.3 19.6
Toplam 426.6 268.8
Ortalama 22.5 22.6 39.6 38.6
BULGULAR ve TARTISMA biyolojik verim, tane verimi ve hasat
Calismada  Oncelikle  parsellerdeki indeksi ozellikleri incelenmistir. Fenolojik
bitkilerin ¢ikis siiresi, ¢cigeklenme siiresi, ve ozellikler bakimindan yapilan varyans
bakla baglama siiresi gibi fenolojik analiz sonucuna gore, genotipler ve yillar

ozellikler belirlenmistir. Ayrica bitki boyu,
ilk bakla yiiksekligi, bakla uzunlugu,
bitkide dal sayis1 gibi morfolojik 6zellikler
incelenmigstir. Verim ve verim parametreleri
olarak; bitkide bakla sayisi, bitkide tane
sayisl, baklada tane sayisi, bin tane agirligi,

arasinda istatistiksel olarak c¢ikis stiresi
onemsiz, ¢iceklenme ve bakla baglama
stiresi istatiksel agidan 6nemli bulunmustur.
(Cizelge 2). Sicaklik ve yagis fenolojik
Ozelliklere etki eden faktorlerin basinda
gelmektedir.

Cizelge 2. Fenolojik 6zelliklere ait ortalamalar

Fenolojik Ozellikler
Genotipler Cikas Siiresi Ciceklenme Siiresi Bakla Baglama Siiresi

(giin) (giin) (giin)
P1 9.0 54,0% 64.3%
P2 10.3 56.32 67.3%
P3 9.5 46.5° 57.8%
Karnikara 8.8 51.5 61.0%
Akkiz 10.3 52.3% 63.3%
Karagoz 9.5 455¢ 56.3¢
Ortalama 9.5 51.0 61.6
Duncan 1.65 7.36** 7.21%*

**P<0.01, Aym harflerle gosterilen ortalamalar arasindaki fark dnemsizdir.
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Aragtirmada c¢ikis siiresi 10.3-9.0 giin,
ciceklenme siiresi 56.3-45.5 giin, bakla
baglama siiresi ise 67.3-56.3 giin araliginda
degismistir. En erken c¢ikis P1 yerel
poplilasyonunda gozlemlenirken, en geg
cikis Akkiz cesidinde tespit edilmistir. En
kisa ciceklenme ve bakla baglama siireleri
Karagdz c¢esidinde gozlemlenirken bu
ozellikler agisindan en uzun siireler P2 yerel
popiilasyonunda belirlenmistir. Giiliimser
ve ark. (1989) Samsun kosullarinda
yaptiklar1 aragtirmada ¢ikis siirelerini 7-12
giin, Ozkorkmaz (2020) Ordu ekolojik
kosullarinda 9.36-12.38 giin ve Oztiirk
(2010) Ordu ekolojik sartlarinda 8-12 giin
arasinda bildirmislerdir. Cigeklenme siiresi
ile ilgili olarak yiiriitillen arastirmalarda,;
Morse (1947) cigeklenme siiresinin 35-70
giin, Ceylan ve Sepetoglu (1980) 40-85 giin,
Oztiirk (2010) 52-70 giin, Beycioglu (2016)

ciceklenme siiresi ortalamalar1 s6z konusu
arastirmacilarin  sonuclar1 ile benzerlik
gostermektedir. Bakla baglama siiresi ile
ilgili  olarak  yiirlitiilen  arastirmada
Gllimser ve ark. (1989), bakla baglama
stiresinin ~ 69.33-76.00 giin  arasinda
degiskenlik gosterdigini bildirmislerdir.
Arastirmada kullanilan g¢esit ve yerel
populasyonlar séz konusu arastiricilar
tarafindan belirtilen siireden daha kisa
stirede bakla baglamislardir. Bu durumun
temel sebebinin bolgede hiikiim siiren iklim
kosullart oldugu diisiiniilmektedir.
Vejetasyon siiresince sicaklik degerlerinin
yiiksek olmasi nedeniyle bitkiler diger
bolgelere gore erken olgunlasma egilimi
gostermektedir.

Sonuglar morfolojik ozellikler
bakimindan incelendiginde, bitkide dal
sayist ile ilgili olarak yerel popiilasyonlar ve

52-85 giin, Ozkorkmaz (2020) 50-53 giin, tescilli ¢esitler arasindaki farkliliklar
Giilimser ve ark. (1989) 66-73 giin ve istatiksel olarak Onemsiz, diger oOzellikler
Biiyiikkilig (1995) 56-57 giin oldugunu bakimindan ise Onemli bulunmustur
bildirmislerdir. Arastirmada elde edilen (Cizelge 3).

Cizelge 3. Morfolojik 6zelliklere ait ortalamalar

Morfolojik Ozellikler
o Tk bakla s
Genotipler Bitki boyu L Bakla Bitkide dal
yiiksekligi uzunlugu sayisl

P1 63.6%¢ 20.4°¢ 13.9¢ 18.6
P2 55.1°¢ 21.1° 13.0% 16.1
P3 55.0°¢ 16.8¢ 12.3¢ 13.4
Karnikara 62.6% 20.0° 14.2¢ 17.9
Akkiz 71.1° 23.45 15.6° 16.9
Karagoz 80.72 26.32 18.72 15.4
Ortalama 64.7 21.3 14.6 16.4
Duncan 34.77** 2.08** 0.89** 12.22

**P<0.01, Ayn1 harflerle gosterilen ortalamalar arasindaki fark dnemsizdir.

En yiiksek bitki boyu 80.7 cm ile
Karagoz tescilli cesidinde, en kisa bitki
boyu 55 cm ile P3 yerel popiilasyonunda; en
yiiksek dal sayis1 18.6 adet ile P1 yerel
popiilasyonunda, en diisiik dal sayis1 13.4
ile P3 yerel popiilasyonunda; ilk bakla
yiiksekligi yoniinden en yiiksek deger 26.3
ile Karag6z ¢esidinde, en diisiik deger ise
16.8 ile P3 yerel popiilasyonunda ve en
yiiksek bakla uzunlugu degeri 18.7 cm ile
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Karagoz ¢esidinde, en diisiik ise 12.3 cm ile
P3 yerel popiilasyonunda belirlenmistir.

Arastirmada bitki boyu bakimindan elde
edilen sonuglar, Togay ve ark. (2014)’nin
Van kosullarinda ve Karasu (1999)’nun

Isparta  kosullarinda  elde  ettikleri
degerlerden daha yiiksek bulunurken,
Peksen ve Artik (2004)’in  Samsun

kosullarinda, Basaran ve ark. (2011)’nin
Samsun kosullarinda ve Futuless ve Bake
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(2010)’in Nijerya kosullarinda elde ettikleri
sonuglardan daha diisiik, Magashi ve ark.
(2014)’nin Nijerya kosullarinda ve Sert ve
Ceyhan (2012)’in Hatay kosullarinda elde
ettikleri sonuglara yakin oldugu tespit
edilmistir. Ik bakla yiiksekligi ile ilgili
olarak elde edilen sonug¢lar; Karasu (1999),
Beycioglu (2016), Peksen ve Artik (2004),
Peksen (2007)’in sonuglar1 ile benzerlik
gosterirken, Basaran ve ark. (2011)’nin
Samsun kosullarinda 36.6-63.2 cm olarak
tespit ettigi sonuglardan daha diisiik
bulunmustur. Bakla uzunlugu ile ilgili
olarak yiirlitiilen arastirmalarda; Rachie
(1974) 11-100 cm, Basaran (2011) 11.8-
14.4 cm, Peksen ve Artik (2004) 12.62-
16.06 cm, Futuless ve Bake (2010) 13.23-

20.03 cm, Akdag (1995) 9.60-12.36 cm,
Magashi ve ark. (2014) ise Nijerya’da
13.77-17.63 cm arasinda degiskenlik
gosterdigini bildirmislerdir. Denemede elde
edilen sonuglar, aragtirmacilarin buldugu
sonuglarla benzerlik gostermistir. Verim ve
verim parametreleri bakimindan yapilan
varyans analizi sonuglarima gore, yerel
poplilasyonlar ve tescilli gesitler arasinda
meydana gelen farkliliklar istatiksel agidan
onemli bulunmustur (Cizelge 4). Verim ve
verim parametreleri; genetik ozelliklere,
iklim kosullarina, kullanilan ¢esitlere,
uygulanan kiiltiirel islemlere ve toprak
ozelliklerine bagli olarak 6nemli diizeyde
degiskenlik gostermektedir.

Cizelge 4. Verim ve verim parametrelerine ait ortalamalar

Verim ve Verim Parametreleri

Bitkide

Bitkide Baklada 1000-tane  Biyolojik Tane Hasat
Genotipler bakla tane sayis1  tane sayis1  agirhg verim verimi indeksi
sayisl1
(adet) (adet) (adet) () (kg da’) (kg da) (%)
P1 26.0¢ 304.8° 11.2¢ 202.9° 515.9° 139.0¢ 27.1%
p2 22.4¢ 207.7¢ 9.3¢ 233.8% 450.9° 115.44 25.6¢
P3 16.3¢ 119.2¢ 7.3¢ 93.2¢ 352.34 76.6° 21.7¢
Karnikara 26.6° 325.4¢ 12.2° 254.32 515.8° 145.5¢ 28.2°
Akkiz 30.9° 485.6° 15.82 134.7% 521.8° 167.0° 32.0°
Karagéz 35.8° 609.4° 17.0° 233.6% 578.5 223.7° 38.7°
Ortalama 26.3 342.0 12.2 192.2 489.4 1445 28.9
Duncan 2.50** 867.20** 0.85** 1685.66**  606.30** 40.60** 2.04**

**P<0.01, Ayn1 harflerle gosterilen ortalamalar arasindaki fark dnemsizdir.

Arastirmada bitkide bakla sayis1 ile ilgili
olarak en yliksek deger 35.8 ile Karagoz
cesidinde, en diisiik deger ise 16.3 ile P3
yerel poplilasyonunda gozlemlenmistir.
Addo-Quaye ve ark. (2011)’nin yaptiklar
arastirma sonucunda bitkide bakla sayisinin
8.3-6.9 adet arasinda bulundugunu, boriilce
bitkisinin yiiksek nem sartlarinda diisiik
nem sartlarina gore daha fazla bakla
irettigini beyan etmislerdir. Arastirmacilar
boriilce ¢esitleri arasinda bitki basina bakla
sayisindaki farkliliklarin genetik etkenlere
bagli oldugunu kalitsal faktorlerin etkisinin
%53.1 olarak tespit edildigini ifade
etmislerdir. Arastirmada elde edilen
sonuclar; Giiliimser ve ark. (1989)’nin 6.67-
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10 adet, Dhaka ve ark. (1992)’nin 1.80-6.98
adet, Peksen ve Artik (2004)’1n 8.20-16.06
adet, Peksen (2005)’nin 7.21-13.45 adet,
Peksen (2007)’'nin 3.2-8.0 adet, Sert
(2011)’in 2.40-14.59 adet, Unlii ve Padem
(2005)’in  3.8-33.4 adet ve Ceylan ve
Sepetoglu (1983)’nun 2.1-26.5 adet olarak

elde ettikleri ortalamalardan yiiksek
bulunmustur. Magashi ve ark. (2014),
yaptiklar1  aragtirmada  bitkide bakla
sayisinin 85.0 adet ile 214.7 adet arasinda
degistigini  bildirmiglerdir. S6z konusu
arastirmacilarin sonuglari bu calismada elde
edilen sonuclardan daha  yiiksek
bulunmustur. Buna  karsihlk  Kwaga
(2014)’nin ~ 7.5-28.07  adet, Karasu



ISPEC Tarim Bilimleri Dergisi, 5(1): 235-245, 2021

(1999)’nun 29.4-40.6 adet, Ceylan ve
Sepetoglu  (1980)’nun, 6.6-22.6 adet,
Sallam ve Ibrahim (2016)’in 12.0-24.5 adet
ve Aremu (2014)’nun 20-26 adet arasinda
degiskenlik gosteren bulgular1 ile benzer
bulunmustur.  Bitkide  bakla  sayisi
bakimindan aragtirma sonuglarimizin bazi
arastirmalar ile uyum igerisinde olmasina
karsin diger bazi aragtirmalarla uyum
igerisinde olmamasi, iklim ve ¢esit farklilig
yani sira uygulama farkliliklarindan
kaynaklanmaktadir. Arastirmada baklada
tane sayist bakimindan en yiiksek deger
17.0 ile Karag6z ¢esidinde, en diisiik deger
ise 7.3 ile P3 yerel popiilasyonunda
gozlemlenmistir. Baklada tane sayisi,
boriilce yetistiriciliginde dnemli bir verim
ogesidir. Uygulanan yontem ve tekniklerin
baklada tane sayisini arttirmaya yonelik
olmas1 gerektigi bildirilmektedir
(Ozkorkmaz, 2020). Calismada elde edilen
sonuglar, Sert (2011)’in 4.87-5.67 adet,
Ceylan ve Sepetoglu (1983)’nun 2.27-8.57
adet arasinda degiskenlik gosterdigini
bildiren sonuglardan daha yiiksek; Magashi
ve ark. (2014)’nin 8.73-10.70 adet ve Addo-
Quaye ve ark. (2011)’nin Gana'da iki farkli
lokasyonda sirasiyla 11.6 ve 11.7 adet,
Peksen ve Artik (2004)’m 9-12 adet,
Futuless ve Bake (2010)’in13.14- 17.11
adet, Basaran ve ark. (2011)’in 9 adet, Unlii
ve Padem (2005)’in 5.9-11.1 adet arasinda
degiskenlik gosterdigini bildiren sonuglari
ile benzer bulunmustur. Arastirmada elde
edilen sonuglarla bazi arastirma
sonuglarinin farkli olmasi, iklim ve toprak
ozellikleri ile  uygulamalarin  farkli
olmasindan kaynaklanmaktadir. Bitkide
tane sayist yoniinden en yiiksek deger 609.4
ile Karagdz cesidinde, en diisiik deger ise
119.2 ile P3 yerel popililasyonunda tespit
edilmistir. Bitkide tane sayisina ait
sonuglar; Togay ve ark. (2014)’nin 19.8-
32.8 adet ve Aremu (2014)’nun 5-9 adet,
Yildirim (2018)’in  24.74-29.96 adet ve
Erdogan (2019)’1in 82.2-113.5 adet olarak
bildirdikleri sonuglaradan farkli, Akdag
(1995)’in Tokat kosullarinda 73.3-231.3
adet olarak bildirdikleri bulgular ile benzer
bulunmustur. Bin tane agirlig1 yoniinden en
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yiiksek deger 254.3 ile Karnikara ¢esidinde,
en diisik deger ise 93.2 ile P3 yerel
popiilasyonunda gozlemlenmistir. Addo-
Quaye ve ark. (2011) tohum biiyiikliigiiniin
bir dlglisii olan tohum agirligimin kalitim
ortalamasmin % 67.8 ile orta diizeyde
kaldiginm bildirmislerdir. Ayrica
arastiricilar, yiliksek kalitsallik tahminine
ragmen, tohum biyiikliginiin iklim ve

kiiltiirel faktorlerden etkilendigini
gostermislerdir. Guil (1996) 1000 tane
agirhg  lizerine  boriilce  ¢esitlerinin

etkisinin 6nemli oldugunu bulmustur El
Naim ve ark. (2010)’nin Sudan ekolojik
sartlarinda yetistirdikleri bortilce
cesitlerinde bin tane agirhigini 143-280 g
arasinda tespit etmislerdir. Basaran ve ark.
(2011) 138.7-233.2 g, Akgin (1988) 100-
250 g, Azkan (1994) 50-300 g, Peksen
(2007) 117.8-222.4 g, Peksen ve Artik
(2004) 94.0-218.41 g, Unlii ve Padem
(2005) 125.54-215.25 g, Basaran ve ark.
(2011) 138.7-233.2 g, Sert (2011) 115.30-
128.89 g, Gengkan (1983) 100-285 g,
Sepetoglu ve Ceylan (1980) 114.6-249.39
g, Saglamtimur ve ark. (1990) 100-200 g,
Biiytikkili¢ (1995) 223.30-232.90 g, Akdag
(1995) 121.21-209.89 g ve Ceylan ve
Sepetoglu (1983) 97.3-230 g arasinda
degiskenlik gosterdigini  bildirmislerdir.
Elde edilen sonuglar yapilan ¢aligmalarin
bir kism1 ile uyum saglamakta bir kismi ile
farklilik  gostermektedir.  Sonuclardaki
farkliliklar iklim ve toprak oOzellikleri ile
cesitlerin farkl olmasindan
kaynaklanmaktadir.  Biyolojik  verim
yoniinden en yiiksek deger 578.5 ile
Karagdz cesidinde, en diisiik deger ise
3523 ile P3 yerel popiilasyonunda
gozlemlenmistir. Giiliimser ve ark. (1989)
bitkide biyolojik verim Tlzerine boriilce
cesitlerinin  etkisinin 6nemli oldugunu
beyan etmislerdir. Togay ve ark. (2014)
269.8-361.2 kg/da, Peksen ve Artik (2004)
214.33-117.51 g/m?, Yildirrm (2018) 332-
346.23 kg/da, Unlii ve Padem (2005) 132.7-
396.4  kg/da  araliginda  oldugunu
bildirmislerdir. Bu sonuglar bulgularimizla
karsilagtirildiginda daha disiik
bulunmustur. Bolgenin iklim ve toprak
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ozelliklerinin farkli olmast yani sira
kullanilan g¢esitler ve uygulamalardaki
farkliliklar ~ daha  yiiksek  sonuglarin

almmasinda etkili olmustur. Tane verimi
bakimindan en yiiksek deger 223.7 kg/da ile
Karagdz cesidinden, en diisiik deger ise
76.6 kg/da ile P3 yerel popiilasyonundan
elde edilmistir. Karasu (1999) Isparta
ekolojik  kosullarinda  bazi  bdriilce
cesitlerinde yaptig1 arastirmada en yiiksek
tane verimini 71.6 kg/da Balikesir
ekotipinden, en diisiik tane verimini ise 49.1
kg/da ile Burdur ekotipinden elde ettigini
bildirmistir. Dhaka ve ark. (1992) 4 boriilce
cesidinde yaptiklart arastirma sonucunda
tane veriminin ¢esitlere gére 300-580 kg/ha
arasinda degistigini; Damodaran ve ark.
(1988) 5 boriilce c¢esidinde yaptiklari
caligmada en yiiksek tane verimini NPRC3
cesidinde 718 kg/ha olarak belirlendigini
bildirmislerdir. Peksen ve Artik (2004) 751-
680.2 kg/ha, Elowad ve Hall (1987) 300-
600 kg/ha olarak elde ettikleri tane verimi
degerleri, denemede elde ettigimiz
degerlerden daha diisik olmustur. Buna
karsilik El Naim ve ark. (2010) 84-114
kg/da, Gl (1996) 170.31-200.85 kg/da,
Ghobrial ve Garba (1989) 0.8-2 ton/ha,
Basaran (2011) 101-142 kg/da, Sert (2011)’
63.4-124.9 kg/da, Togay ve ark. (2014)
96.6-129.6 kg/da, Goenaga ve ark. (2013),
Miami bolgesinde 36-150 kg/da Florida
bolgesinde ise 142.0 kg/da, Ceylan ve
Sepetoglu (1983) 100-250 kg/da, Akdag
(1995) 158.86-200.85 kg/da Peksen (2007)
29.02-205.12 kg/da, Biiyiikkilic (1995)
146.2-205.4 kg/da, Ceylan ve Sepetoglu
(1980) 21.4-267.1 kg/da, Ceylan ve
Sepetoglu  (1983) 32.9-126.5 kg/da,
Gengkan (1983) 100-250 kg/da, Giiliimser
ve ark. (1989) 129-169 kg/da arasinda
degisim gosterdigini tespit etmislerdir.
Yildirim (2018) 73.62-88.41 kg/da, Oztiirk
(2010) 99.4-156 kg/da, Ozkorkmaz (2020)
97.66-165.3 kg/da, Imrie (1995) 150 kg/da,
Thiaw ve ark. (1993) 5.1-182.3 kg/da, Unlii
ve Padem (2005) 213.0 kg/da, Akande ve
ark. (2012) 1681.35-1914.49 kg/ha, Addo-
Quaye ve ark. (2011) 897.9-1268.1 kg/ha ve
Akdag (1995) 152.49-218.17 kg/da olarak
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bildirdikleri  arastirma  sonuglari, bu
caligmada elde ettigimiz sonuglara yakin
bulunmugtur.  Shiringani ve Shimelis
(2011)’in Gliney Afrika bolgesinde 399.77—
258.33 kg/da olarak bildirdigi tane verimi
ortalamasi, calismamizda elde edilen
ortalamadan daha yiiksek bulunmustur.
Tane verimi ile ilgili olarak arastirma
sonuclar1 arasinda olusan farkliliklar,
arastirmanin yuriitiildiigii bolgenin ekolojik
ozelliklerinden, kullanilan cesitlerden ve
farkli uygulamalardan kaynaklanmaktadir.

Ceritoglu ve Erman (2020b)
gergeklestirdikleri ¢alismada tane verimini
dogrudan etkileyen en Oonemli

parametrelerin bitkide tane sayisi, baklada
tane sayisi, 1000-tane agirligi ve bitkide
bakla sayisi oldugunu ifade etmislerdir.
1000-tane agirligt disinda diger tim
ozellikler bakimindan iistiin olan Karagoz
cesidinin en yliksek tane verimi degerini
ortaya koymasit Ongoriilebilecek  bir
sonugtur.  Arastirmada hasat  indeksi
bakimindan en yiiksek deger % 38.7 ile
Karago6z ¢esidinden, en diisiik deger ise %
21.7 ile P3 yerel popiilasyonundan elde
edilmigtir. Hasat indeksi c¢esit Ozelligi
olmasina karsin c¢evre kosullart ve
yetistirme yontemlerine bagl olarak onemli
derecede degismektedir (Ciftci, 2004).
Ortalama olarak baklagillerde
tanenin/toplam verime orani 2/3 den 1/2 ye
kadar degismektedir. Arastirma sonuglar;
El Naim ve ark. (2010)’nin % 7.0-28.3,
Togay ve ark. (2014)’nin Van kosullarinda
% 35.8-35.9, Akdag (1995) % 26.3-40.0 ve
Erdogan (2019)’in % 24.5-39.0 oldugunu

belirten sonuglar1 ile benzer, Oztiirk
(2010)’1in Ordu ekolojik kosullarinda % 34-
65.2 ve Peksen (2007)’in Samsun
kosullarinda % 46.24-57.74 oldugunu
belirten  sonuglarindan  daha  diislik
bulunmustur.

SONUC

Bu calismada, kullanilan boriilce yerel
popiilasyonlar1 ve tescilli ¢esitlerinin Siirt
ve benzer ekolojik oOzelliklere sahip
bolgelerde yetistirilebilecegi ve tatmin edici
verim elde edilecegi sonucuna varilmistir.
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Bolgede yaz doneminde hiikiim siiren sicak
ve kurak iklimin sonucu olarak bitkilerde
vejetasyon stiresinin kisaldig:
gézlemlenmistir. Arastirma sonuglarina
gore tane verimi, biyolojik verim ve hasat
indeksi parametrelerinin yiiksek olmasi
nedeniyle Karagéz ve Akkiz tescilli
cesitlerinin Oncelikle tercih edilebilecegi
goriilmektedir.  Ancak  aragtirmalarin
bolgede farkli lokasyonlarda devam
ettirilmesinin  stabilite acisindan G&nemli
oldugu ve farkli yillarda ve lokasyonlarda
elde edilecek sonucglardan yola ¢ikarak bir
¢esit Onerisinin yapilmasi bolge i¢in yararh
olacaktir.
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Kuru Kosullarda Durum Bugday Cesitlerinin Verim ve
Kalitelerini Etkileyen Onemli Parametrelerin Belirlenmesi

Ozet
Bu caligma yagisa dayali kosullarda farkli durum bugday
cesitlerinin  adaptasyon kabiliyetini  belirlemek amaciyla

Mardin/Midyat ilgesi 2018-2019 ks yetistirme sezonunda tesadiif
bloklar1 deneme desenine gore 4 tekrarlamali olarak yiiriitiilmiistiir.
Calismada, Giineydogu Anadolu Bolgesine 6zgii 4 yerel (Bagacak,
Sorgiil, Menceki, Havrani) ve farkli sirketlerden temin edilen 4
ticari cesit (Cesara, Svevo, Burgos ve Ovidio) durum bugdayi
¢esidi kullanilmigtir. Arastirmada; basaklanma siiresi (giin), bitki
boyu (cm), basakta basakcik sayisi (adet), bagakta tane agirligi (g),
bin tane agirligi (g), tane verimi (kg/da), hektolitre agirligi (kg/hl),
yas gluten (%w/w), protein orani (%) ve SDS Sedimantasyon (ml)
ozellikleri incelenmistir. Arastirma sonuglarina gore cesitlerin
ekolojik sartlardan onemli derecede etkilendikleri, basaklanma
stiresi 128.00-141.00 giin, bitki boyu 71.75-117.00 cm, basakta
basakcik sayis1 18.15-22.13 adet, basakta tane agirligi 1.19-1.63 g,
bin tane agirligi 26.52-37.96 g, tane verimi 133.50-198.75 kg/da,
hektolitre agirligr 67.40-72.20 kg/hl, yas gluten %16.20-34.35 ve
protein orani %15.85-19.40 ve sedimentasyon degeri 15.50-25.00
ml arasinda degismistir. Yagisa dayali sartlarda yerel ve ticari
makarnalik (durum) bugday cesitlerinin verim ve kalitesi lizerine
onemli etkisinin oldugu goriilmiistiir.

Determination of Important Parameters Affecting the Yield
and Quality of Durum Wheat Varieties in Dry Conditions

Abstract

This study were carried in order to determine the adaptability of
durum wheat varieties in dry condition of the Mardin/Midyat
district at the 2018-2019 season. Experiment were designed in
randomized blocks. Four durum wheat landraces, Bagacak, Sorgiil,
Menceki, Havrani and four commercial varieties, Cesara, Svevo,
Burgos and Ovidio durum wheat were used in the experiment. In
the research; earing time (days), plant height (cm), number of
spikes per spike (pieces), grain weight per spike (g), thousand grain
weight (g), grain yield (kg da), hectoliter weight (kg hl), age
gluten (%w/w), protein ratio (%) and SDS Sedimentation (ml)
properties were examined. According to the results of the research,
the varieties are significantly affected by ecological conditions, the
earing period were ranged between 128.00-141.00 days, the plant
height is 71.75-117.00 cm, the number of spikes in the spike is
18.15-22.13, the grain weight in the spike is 1.19-1.63 g, the grain
weight is 26.52-37.96 g, grain yield. 133.50-198.75 kg da®,
hectolitre weight 67.40-72.20 kg hl%, wet gluten 16.20-34.35%,
protein content 15.85-19.40% and sedimentation value varied
between 15.50-25.00 ml. It has been observed that local and
commercial durum wheat varieties have significant effects on the
yield and quality of dry.
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GIRIiS

Baz1 iilkelerin beslenmesinde dyle
diriinler vardir ki vazgecilmezdir. Asyalilar
icin piring, kimi iilkeler i¢in patates, bazi
iilkeler icin musir iilkemiz i¢inde bugday
temel gida maddelerinden birisidir (Aysu,
2018). Bugday tek yillik otsu bitkidir ve
iilkemizde yayilis gdsteren 12 bine yakin
bitki taksonu arasinda hem bilimsel hem de
sosyo-ekonomik nedenlerle insanin en ¢ok
dikkatini ¢ekmis bitkiler arasindadir.
Tiirkiye, 20’den fazla yabani bugday tiiriine
ve 400°den fazla islah edilmis bugday
cesidine ev sahipligi yapar (Anonim, 2016).
Bugday, degisik iklim ve toprak sartlarina
uyabilen form ve c¢esitlerinin bulunmasi
sayesinde  diinyanin  birgok  yerinde
yetistirilebilen, tarla tarimi igerisinde
yaklasik 1/7 sini kaplamaktadir. Bununla
birlikte, bugday iiretimi kuzey yarim kiirede
30°-60° ve giineyde ise 27°-45°
paralellerinde yer alan iilkelerde yaygin
olarak ekimi yapilmaktadir. Ekim alani
olarak bugdayin yetistirilebildigi en yiiksek
yer Himalaya Daglar etekleri olup, 4500 m'
de dahi tarimi yapildigi tespit edilmistir
(Turnbull and Rahman, 2002). Ulkemizde
ise 2200 m' ye kadar tarmmu
yapilabilmektedir (Olgun ve ark., 1998).
Diinya niifusunun yaklagik 1/3' iniin temel
besin kaynagi olan bugday, gelecekte de bu
roliinii siirdiirecek stratejik kiiltiir bitkisidir.
Bugday, diinyadaki insan niifusu i¢in en
onemli protein ve enerji kaynaklarindan
biridir. Diinya popiilasyonuna kalorinin
yaklasik % 19'unu ve proteinin %?21'ini
saglamaktadir (Ali, 2017). Bugdayin genis
bir {irlin yelpazesine sahip olmasinin temel
sebebi, birgok bolgede iiretilmesi ve ekmek,
makarna, firincilik, kuskus, biskiivi, bulgur
gibi Uriinlerin bugdaydan {iretilmesidir.
Tiirkiye’de durum bugdayi iiretimi makarna
sanayinin ihtiyacindan fazla olmasma
karsin, bazi zamanlar durum bugday:
ithalatt yapilmaktadir. Bunun en 6nemli
nedeni, {ilkemizin  durum  bugday:
yetistirmek icin en uygun ekolojilerden
birine sahip olmasina ragmen {iretimi
yapilan durum bugdaylarmin  diinya
piyasasina tanitim eksikliginden
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kaynaklanmaktadir. Durum bugdaymin
kalitesini belirleyen temel kriter makarnalik
kalitesidir (Giileg ve ark., 2010; Aktas,
2016). Bugday ve un standartlarinda 6nemli
kalite faktorleri hektolitre agirligi, bin tane
agirligl, renk, camsi tane orani, tane sertligi,
kiil icerigi, protein igerigi, gliiten icerigi ve
sodyum dodesil siilfat (SDS)
sedimantasyon degeridir (Turnbull ve
Rahman, 2002). Durum bugdayi kalitesinde
vitrozlik ve tane boyutu dnemlidir (Dziki
ve Laskowski, 2005). Gida islemeye
uygunlugu ile ilgili olan bugdaymn gluten
kalitesi, genellikle sodyum dodesil siilfat
sedimantasyon degeri ve gliiten indeksi
(GD) testleri ile degerlendirilir (Sakin ve
ark., 2011a; 2011b). Kalite kriterlerinden
biri olan bin tane agirhg ¢evresel
faktorlerden etkilenmekte ve bugday
tanesinin ¢esitliligi ile yakindan ilgilidir.
Protein, bugdayda oOnemli bir kalite
kriteridir ve vitrozliik tizerinde olumlu bir
etkiye sahiptir (Hansen ve Poll, 1997).
Bugdayin kalite ozellikleri ile ilgili bazi
caligmalar olmasina ragmen, Tirkiye'nin
Gilineydogu Anadolu Bdlgesi'nde yaygin
olarak yetistirilen bazi durum bugday:
cesitlerinin  Ozelliklerine iliskin  sinirh
sayida calisma mevcuttur. Bu arastirmada,
Glineydogu Anadolu Bolgesi'nde (GAP)
yetistirilebilen  bazit  durum  bugday
cesitlerinin bazi teknolojik ve
fizikokimyasal kalite ozelliklerini
belirlemek amaglanmistir.

MATERYAL ve YONTEM

Bu deneme, kuruda 2018-2019 kis
yetistirme sezonunda, Mardin ili Midyat
ilgesi ¢iftgi arazisinde yiiriitiilmistiir.
Arastirmada bitki materyali olarak farklh
sirketlerden temin edilen 4 yerel, Bagacak,
Sorgiil, Menceki, Havrani ile 4 ticari ¢esit
olarak Cesara, Svevo, Bugos ve Ovidio
durum bugdayr kullanilmistir. Deneme
yerinin toprak biinyesi killi-tinli yapiya
sahip, pH’s1 7.75 ile hafif alkalidir. Fosfor
7.8 kg/da, potasyum 428.0 kg/da, organik
madde oran1 %0.9, toplam tuz %0.04 olarak
saptanmuistir.
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Bu deneme, 11 Kasim 2018 kis
yetistirme sezonunda, Mardin ili Midyat

ilgesi ciftci arazisinde yiirtitiilmistiir. (Sekil
1).

Cizelge 1. Deneme alaninin bazi fiziksel ve kimyasal 6zellikler (Anonim, 2018)

Derinlik Tekstiir pH Potasyum Fosfor Organik Toplam tuz
(%) (K20) (P20s) madde (mmhos/cm)
kg/da kg/da (%)
0-30 57.8 7.75 428.0 7.8 0.9 0.04

Sekil 1. Mardin/Midyat ilgesi arazisinde deneme alani

Cizelge 2. Deneme y1li ve uzun yillar ortalamasina ait bazi iklim verileri (Anonim, 2019)

Ortalama Ortalama Yagis miktari
Aylar sicaklik (°C) nispi nem (%) (mm)
2018-2019 Uzun yillar 2018-2019 Uzun yillar 2018-2019 Uzun yular

ort. ort. ort.
Kasim 11.9 11.0 73.2 55.6 69.8 66.0
Aralik 5.9 5.3 85.2 68.3 100.2 99.0
Ocak 3.6 2.9 79.6 70.1 101.3 106.1
Subat 5.1 3.9 71.3 51.0 100.6 64.4
Mart 8.8 9.7 76.0 62.9 102.4 99.6
Nisan 13.8 15.2 70.9 55.2 98.7 98.5
Mayis 19.9 19.6 29.2 43.8 52.1 57.0
Haziran 26.2 26.0 24.0 25.8 6.5 2.2

Cizelge 2’de gorildiigii gibi 2018-2019 olusturulmustur. Her parsele ekilecek

sezonunda en yiiksek sicaklik Haziran
ayinda 26.2 °C ve en diisiik sicaklik ise
Ocak ayinda 3.6 °C gériilmiistiir. En diisiik
yagisin Haziran ayinda 6.5 mm ve en
yiiksek yagis Mart ayinda 102.4 mm oldugu
gozlemlenmistir. Nispi nem olarak en diistik
ortalama Haziran aymda %24, en yiiksek
nispi nem Aralik ayinda %85.2 olarak tespit
edilmigtir. Arastirma; tesadiif bloklar
deneme desenine gore 8 cesit 4 tekerriirlii
olarak 23.11.2018 tarihinde kurulmustur.
Deneme parsel boyutlar1 1.2 m (6 sira ve 20
cm aralikll) x 6 m = 7.2 m? olacak sekilde
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tohumluk miktar1 m?®’de 450 bitki gelecek
sekilde elle ekim yapilmistir (Anonim,
2008). Deneme alanma ekimle birlikte
eksik besin elementi olarak 8 kg/da saf azot
ve 8 kg/da saf fosfor uygulanmig ve {ist
giibre olarak kardeslenme doneminde ek
olarak 8 kg/da saf azot gelecek sekilde
amonyum  siilfat ((NHs)2SO4) giibre
uygulanmasi yapilmistir (Cizelge 1). Hasat,
17 Haziran 2019°da bugdaymn tam olum
doneminde yapilmis olup, her parselin ilk
ve son sirasi ile her siranin ilk ve son 50
cm’lik  kisimlart  kenar tesiri olarak
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atildiktan sonra geriye kalan alan, hasat
alan1 olarak belirlenmis (0.8m x Sm= 4m?),
karakterlere iligskin gézlem ve dl¢ltimler bu
alanda yapilmistir. Bitkilerin = gelisimi
asamasinda c¢ikan yabanci otlar elle
temizlenerek yok edilmistir. Denemenin
kuruldugu bolgede siine zararlis1 yogunlugu
¢ok oldugundan deneme alaninda ilaglama
yapilmistir. Arastirmada; basaklanma siiresi
(glin), bitki boyu (cm), basakta basakcik
sayisi (adet), basakta tane agirligi (g), bin
tane agirh@ (g), tane verimi (kg/da),
hektolitre agirhigr (kg/hl), yas gluten
(%ow/w), protein orant (%) ve SDS
Sedimantasyon (ml) karakterleri serin iklim

tahillar1  tarimsal  degerleri  Glgme
denemeleri  teknik  talimatina  gore
yapilmistir (Anonim, 2008). Bu  degerler

JMP 11 istatistik paket programinda
degerlendirilip, ortalamalar arasindaki
farklarin onem diizeylerinin
belirlenmesinde LSD testinden
yararlanilmigtir. (Yurtsever, 1984;
Diizgiines, 1987).

BULGULAR ve TARTISMA

Basaklanma siiresi

Arastirmada verilere gore basaklanma
stirelerinin  141.00-124.00 gilin arasinda
farklilik gosterdigi, en erken basaklanmada
124.00 giin olarak Svevo, Burgos ve Ovidio
cesitlerinde, Menceki durum bugday c¢esidi
ise 141 giin ile en yiiksek basaklanma giin
sayisina sahip oldugu goézlemlenmistir.
Cesitlerin ortalamalart 129.88 giin olarak
belirlenmis olup dort farkli  grup
gozlemlenmistir.  (Cizelge 3). Kuru
kosullarda bazi durum bugday ¢esitlerinin
bagaklanma siiresi ile ilgili yapilan
arastirmalara gore; Sakin ve ark. (2004),
Tokat-Kazova kosullarinda 193.8 giin,
Sahinter (2015), Tokat-Zile’de 154.4 giin,
Kilig ve ark. (2012), Diyarbakir’da 118.9-
131.7 gilin, Kendal ve ark. (2012),
Adiyaman’da 108.5-114.5 giin, Tanrikulu
(2018), Sanlhwurfa’da 103.50-107.75 giin
arasinda degisim gosterdigi belirtilmistir.
Basaklanma siiresindeki bu farkliliklar,
cevre sartlar1 ve biiyiik Olciide genetik
yapidan kaynaklandigint Yildirim ve ark.
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(2005) bildirmektedir. Kira¢ sartlarda erken
basaklanan ve basaklanma-erme siiresi
uzun olan g¢esitler iizerinde durulmasi
gerektigi, fakat cok erkenci c¢esitlerin
ilkbahar donlarindan zarar gorebilecegi de
dikkate alinmasi gerektigi vurgulanmistir
(Geng ve ark., 1987).

Bitki boyu

Cizelge 3’den makarnalik bugday ¢esitleri
arasinda bitki boylarmin 71.75 cm ile
117.25 cm arasinda degiskenlik gosterdigi
saptanmistir.  Bitki  boyu  karakteri
bakimindan en yiiksek bitki boyu 112.50-
117.25 cm ile ayn1 grupta yer alan Havrani,
Bagacak, Sorgiil ve Menceki yerel
cesitlerinde, en diisiik deger ise 71.75-76.25
cm araliginda Ovidio, Svevo, Cesare ve
Burgos ¢esitlerinde tespit edilmistir. Bitki
boyu karakteri ile ilgili Oktem ve ark.
(2003), Sanliurfa kosullarinda bitki boyunu
73.0-106.6 cm, Dogan (2004), Bursa
sartlarinda 75.5-84.4 cm, Ertekin (2011),
Diyarbakir’da 84.5-98.3 cm, Kili¢ ve ark.
(2014), Diyarbakir’da 75-100 cm, Sahinter
(2015), Tokat-Zile’de 51.4 ile 81.0 cm ve
Akgiin ve Ulupmar (2020), Isparta’da

81.12-87.59 cm arasinda degistigini
bildirmektedirler. Arastirmalar arasinda
farkli  sonuclarin  olugsmasinda, farkl

bolgelerin ekolojik sartlari, ekim normu,
kullanilan giibre ¢esidi ve dozu, farkli ¢esit
ozellikleri etkili olabilir.
Basakta basakcik sayisi

Arastirmadan edinilen verilere gore
durum bugday cesitleri arasinda alt1 farkli
grup olusmus olup basakta basakcik sayisi
degerinin  18.15-22.13 adet arasinda
degistigi saptanmistir (Cizelge 3). Basakta
basakcik sayis1 karakterinde en yiiksek
deger Menceki (22.13 adet) ve Cesare
(21.32 adet) ¢esitlerinde, en diisiik basakcik
sayis1 degeri ise Havrani (18.15 adet)
cesidinde saptanmustir. Basakta basakcik
sayistyla ilgili Sézen ve Yagdi (2005),
Bursa’da 18.3-20.9 adet, Ertekin (2011),
Diyarbakir’da  18.60-19.90 adet ve
Tanrikulu  (2018), Diyarbakir’da kuru
sartlarda 18.40-21.70 adet arasinda tespit
ettiklerini bildirmislerdir.
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Bulgularim,  diger  arastirmacilarin
bulgular1 ile uyumlu, Dogan ve Cetiz
(2015), Mardin-Kiziltepe’de 15-29.8 adet

olan degeri bulgular ile uyusmamaktadir.
Bunun sebebi ise kullanilan giibre ¢esidi ve
dozu ile farkli ¢esit 6zellikleri gosterilebilir.

Cizelge 3. Kuru kosullarindaki durum bugday ¢esitlerinde bazi bitkisel 6zelliklere ait ortalamalar ve
olusan gruplar*

Durum bugday Basaklanma Bitki boyu Basakta Basakta tane Bin tane
cesitleri siireleri (giin) (cm) basakcik agirhg (g) agirhgi
sayisi (adet) (9)
Svevo 124.00d 74.00 b 18.33 hc 1.63a 31.11 bc
Burgos 124.00d 71.75b 18.85 hc 1.29 bc 26.52 c
Ovidio 124.00d 76.25b 18.93 hc 1.54 ab 29.98 bc
Havrani 134.00 b 117.25a 18.15¢ 1.19c 33.74 ab
Cesare 128.00 ¢ 73.25b 21.33a 1.62a 29.98 be
Bagacak 132.00 b 117.00 a 19.18 b 1.39 abc 36.13 ab
Menceki 141.00 a 112,50 a 22.13a 1.60 a 35.67 ab
Sorgiil 132.00 b 116.25 a 18.58 hc 1.30 bc 37.96 a
Ortalama 129.88 94.78 19.44 1.45 32.64
LSD (%05) 3.12 8.54 0.94 0.29 5.60

*) Aynut siitun igerisinde benzer harf grubu ile gosterilen ortalamalar, LSD (%5)’e gore farkli degildir.

Basakta tane agirhgi

Kuru kosullarda durum bugday ¢esitlerinde
basakta tane agirlig1 degerleri 1.19 gram ile
1.63 gram arasinda degisim gostermis, en
yiikksek deger (1.63 g Svevo), (1.62 g
Cesare) ve (1.60 gile Menceki) ¢esitlerinde,
en diisiik deger ise (1.30 g ile Havrani)
cesidinde Olcililmiistiir (Cizelge 3). Basakta
tane agirh@ ile ilgili Colkesen ve ark.
(1994), Sanliurfa’da kuru kosullarda 1.70 g,
Sakin ve ark. (2004), Tokat/Kazova’da 1.17
g, Dogan (2004), Bursa’da 1.68 g olarak
belirlemislerdir Sahinter (2015), Tokat’ta
0.97-1.67 g, Kanat (2017), Sanlwrfa ili

Virangsehir ilgesinde 1.61 g olarak
saptanmustir. Bulgularim diger
arastirmacilarin bulgulariyla uyum

icerisindedir. Sonmez ve Kiral (2004),
Tokat/Erbaa’da 2.30 g, Tanrikulu (2018),
Diyarbakir’da 1.86-2.59 g olarak belirtmis
olup bulgularimla farklilik arz etmektedir.
Bu farkliliklarin nedeni ise ekolojik sartlar,
ekim normu, kullanilan giibre ¢esidi ve
dozu, farkli cesit ozelliklerinden
kaynaklandig1 6ngoriilmektedir.
Bin tane agirh@

Denemede kullanilan durum bugday
cesitlerinin bin tane agirliklar1 26.52—-37.96

PR

g arasinda degistigi, en yiiksek degerin
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Sorgiil (37.96 g), en diisiik degerin Burgos
(26.52 g) ¢esidinde oldugu Cizelge 3’ten
izlenebilir. Baz1 durum bugday ¢esitlerinin
bin tane agirhgiyla ilgili  yapilan
aragtirmalara  gore;  Turan  (2008),
Kahramanmaras kosullarinda 469 g,
Koyuncu (2009), Tokat kosullarinda 34.3-
554 g, Ertekin (2011), Diyarbakir
sartlarinda 35.40-48.70 g, Giingér ve
Akgol (2015), Kurklareli’'nde 30.5-42.7 g,
Sahinter (2015), Tokat’ta 43.0-54.0 g,
Tanrikulu (2018), Diyarbakir’da 33.56 gile
43.25 g ve Yidirnm ve Atasoy (2020),
Sanlurfa’da  47.18-53.82 g arasinda
degisim gosterdigini  bildirmektedirler.
Arastirmalar arasinda farkli sonuglarin
cikmasi, farkli ekolojik sartlardan ve farkl
cesit Ozelliklerinden kaynaklanmis olabilir.
Ayni zamanda bin tane agirligi gibi tane

ozelliklerinin cevresel etmenlerden
etkilenebilecegi belirtilmistir (Porceddu,
2001).

Tane verimi

Cizelge 4 incelendiginde kuru sartlarda
durum bugday cesitlerinin tane verimi
bakimindan 133.50 kg/da ile 198.75 kg/da
arasinda  farklilik  gosterdigi  tespit
edilmistir. Bu calismada en yiiksek tane
verimi 198.75 kg/da Ovidio, 184.25 kg/da
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Bagacak, 183.75 kg/da Svevo ve 183.72
kg/da Havrani ¢esitlerinden, en diisiik deger
ise 133.5 kg/da ile Menceki c¢esidinden

almmistir.  Tane  veriminin  yillara,
lokasyonlara, ¢eside ve yapilan agronomik
uygulamalara gore degistigi  birgok

arastirmaci tarafindan belirtilmistir (Kara
ve ark 2008; Ertekin 2011; Kendal ve ark.

2012; Aydogan ve ark., 2012; Dogan ve
Cetiz., 2012; Tanrikulu 2018; Erdem ve
ark., 2020; Karaman ve ark., 2020; Oral ve
ark., 2020). Cesitler arasinda tane verimi
bakimindan olusan farkliliklarin  ¢esit
ozellikleri, c¢evre faktorleri ve siine
zararlisinin yogunlugundan kaynaklandigi
diistiniilmektedir.

Cizelge 4. Kuru kosullarindaki durum bugday ¢esitlerinde bazi bitkisel 6zelliklere ait ortalamalar ve
olusan gruplar*

Durum Tane verim Hektolitre Yas gluten Protein oramm  Sedimantasyon degeri
bugday (kg/da) agirhg (Yow/w) (%) (ml)

cesitleri (kg/hl)

Svevo 183.75a 70.00 ab 23.45¢ 18.05 bc 23.50 ab
Burgos 156.25 ab 67.40 b 24.10c 19.40 a 25.00 a
Ovidio 198.75 a 72.20 a 23.40c 17.30c 23.00 bc
Havrani 183.72 a 68.80 ab 33.45a 17.10 cd 20.00 de
Cesare 175.25 ab 72.10 a 16.20d 18.40b 23.50 ab
Bagacak 184.25 a 70.90 ab 27.80 b 15.85¢€ 21.50 cd
Menceki 133.50 b 68.9 ab 34.35a 18.60 ab 18.50 e
Sorgiil 166.25 ab 69.5 ab 28.20 b 16.30 de 20.50d
Ortalama 172.72 69.98 26.37 17.63 21.94
LSD (%05) 44,98 3.9 1.03 0.96 1.62

*) Ayni siitun igerisinde benzer harf grubu ile gosterilen ortalamalar, Lsd (%5)’e gore farkli degildir.

Hektolitre agirhgi

Cizelge 4’ten kuru kosullardaki durum
bugday c¢esitlerinin hektolitre agirliklar
67.40 kg ile 72.20 kg arasinda degistigi
goriilmektedir. Hektolitre agirhig
bakimindan en yiiksek degeri alan cesitler
Ovidio (72.20 kg) ve Cesare (72.10 kg), en
diistik degeri alan gesit ise Tiziana (67.40
kg) oldugu saptanmigtir. Birim hacmin
agirligt olan hektolitre agirhigi, durum
bugday kalitesinin belirlenmesinde
kullanilan en yaygin olciilerden birisidir.
Tane sekli, boyutu, yogunlugu, ve
homojenligini hektolitre agirligim
etkilemektedir (Boyacioglu ve Tiilbek,
2002). Hektolitre agirligiin yiiksek olmasi
ayn1 zamanda bugdayin saglam ve hastalikli
tanelerden ari oldugunu At ve ark. (2010)
bildirmektedir. S6zen ve Yagdi (2005)
Bursa kosullarinda yiiriittiigli calismada
80.30-82.00 kg/hl olarak belirlerken,

yapilan diger c¢alismalarda hektolitre
degerinin  iklim faktéri ve bakim
islemlerinden  etkilendigi  belirtilmistir
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(Yazar ve Karadogan, 2008; Yildirim ve
Atasoy, 2020)
Yas gluten

Arastirmada kullanilan durum bugday
cesitlerinin yas gluten degerleri 15.85-34.35
arasinda degisim gosterdigi, en yiiksek
deger Menceki (%34.35) ¢esidinden en
diisiigiic.  Cesare  (%16.20)  ¢esidinde
saptandigt Cizelge 4’de goriilmektedir.
Bugdayin kalite bilesenleri arasinda yas
gluten, endiistriyel kullanimin
belirlenmesinde en 6nemli role sahiptir.
Gluten kuvveti, bugdayin ekmek, kek ve
makarna kalitesinin siniflandirilmasinda
kullanilan parametrelerden biridir
(Modenes ve ark., 2009). Yas gluten
miktarinin yiiksek gluten degerine sahip
bugdayda %35'in iizerinde, iyi bugdayda
%28-35, orta bugdayda %20-27 ve diisiik
derecede gluten iceren bugdayda %20'den
az olabilecegini bildirmistir (Unal, 2002).
Ulkemizin farkli bolgelerinde kuruda
durum bugday cesitlerinin yas gluten
iizerine yapilan arastirmalarda, Oztiirk ve
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Aydin (2004) Erzurum’da %10.8, S6zen ve
Yagd: (2005), Bursa’da %15.12-27.42 ve
Yildirrm ve Atasoy (2020), Sanlurfa’da
%29.50-37.10, arasinda saptamislardir. Yas
gluten karakteri arasindaki bu farkliliklar,
cevre sartlarindan ve biiyiik dlgiide genetik
yapidan kaynaklanmis olabilir.
Ham protein orani

Durum bugday ¢esitlerinin protein orani
degerleri %15.85-19.40 arasinda degismis,
en yiiksek deger Burgos (9%19.40), en diisiik
deger ise Bagacak (%15.85) c¢esidinde
saptanmistir  (Cizelge 4). Bugdayda
kalitenin belirlenmesinde kullanilan bir
diger kriterlerde protein oranidir (Mut ve
ark., 2005). Durum bugday tanelerinin
protein igeriginin %]13’ten yiiksek olmasi
istenmektedir (D’Ovidio ve Masci, 2004).
Bugday tanesindeki protein orani kullanilan
azotlu glibre miktar1 ve zamani, ekim
zamani gibi faktorlerden etkilenirken, ayni
sartlarda yetistirilen bugday cesitlerinde
farkli tane proteini degerlerinin tespit
edilmesi, bu 0Ozelligin ayn1 zamanda
genotipin etkisi altinda oldugu bazi
arastirmacilarla belirtilmistir (Kilig, 2014,
So6zen ve Yagdi, 2005; Budak ve Karaaltin,
1998). Arastirmalar  arasinda  farkli
sonuglar, bolgelerin iklim sartlari, toprak
ozellikleri, farkli ekim zamani, kullanilan
giibre ¢esit ve dozu ile ¢esit farklilig1 sebep

gosterilebilir.
Sedimentasyon degeri

Cizelge 4 incelendiginde  durum
bugdayin Sedimentasyon (¢cokme) degeri
bugday tanesindeki glutenin kalitesi

hakkinda bilgi veren bir diger 6nemli kalite
ozelligidir. Elgiin ve ark. (2002)’a gore,
sedimentasyon degeri 15 ml’den az olan
ornekler ¢ok zayif, 16-24 ml arasindaki
ornekler zayif, 25-36 ml arasinda olanlar
iyi, 36 ml’den yiiksek degere sahip olanlar
ise ¢ok 1yi gluten kalitesine sahip oldugunu
bildirmistir. Arastirmada degerlendirmeye
alman ¢esitlerin sedimentasyon deger
ortalamast (18.50-25.00) ml, arasinda
gergeklesmistir. Bu karakterde en yiiksek
deger 25.00 ml ile Burgos c¢esidinde,
Menceki ¢esidi ise 18.50 ml ile en diisiik
degere sahip olmustur. Sedimentasyon
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konusuyla ilgili inceleme yapan Aksoy
(2012), Adana’da 16.7-42.2 ml, Aydogan
ve ark. (2012), Konya’da 21.0-32.0 ml,
Dogan ve Cetiz (2015), Mardin-
Kiziltepe’de 13.3-27.6 ml, Ozdemir (2015),
Tokat-Kazova’da 21.0 ml, Sakin ve ark.
(2016), Tokat’ta 21.4 ml, Tirkdéz ve Mut
(2017), Konya’da 10.3-26.8 ml ve Yildirim
ve Atasoy (2020), Sanlurfa’da 13.00-29.00

ml arasinda degistigini bildirmislerdir.
Arastirma  sonuglarinda  sedimentasyon
degerinin diisiik olmasi, bugdayda siine
zararinin  gostergesidir.  Sedimantasyon

degeri genotipe, iklim faktorlerine, ekim
zamanina, yetistirme teknigine siine ve
kimil zararmma baglh olarak degisiklik
gosterebilecegini bildirilmistir (Caglar ve
ark., 2011).

SONUC

Calismada; c¢esit seciminde yalnizca
verime dayali yapilan degerlendirmelerin
yetersizligi ortaya konulmustur. Yerel
durum bugday cesitleri verim agisindan
diisiik, bazi kalite 6zellikleri bakimindan ise
ticari cesitlerden yiliksek degerlere sahip
oldugu gozlenmistir. Yerel durum bugday
¢esitlerinin korunmasi, tiretimde devamlilik
saglanmast adima devlet desteginin
verilmesiyle bu c¢esitlere olan ilginin
artirtlmast  i¢in  1slah  galismalarinin
gerekliligi diistiniilmektedir.
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