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Abstract

Information on estimates of combining ability and heritability of the promising lines of breeding material
is important for evolving higher yielding varieties of rapeseed (Brassica napus L.). To estimate the combining
ability and heritability of F2 populations of 4 x 4 full diallel crosses and parents, an experiment was carried out
at The University of Agriculture, Peshawar, in growing season 2012-2013. Four parental lines and F2 populations
of six direct and six reciprocal crosses were planted in the experiment using randomized complete block design.
Data were recorded on yield and yield components. Analysis of variance revealed significant variation among
genotypes for all the parameters studied. Yield plant™? ranged from 4.27 to 9.17 g, pods main- raceme™ ranged
from 42 to 89 and seeds podranged from 8 to 18. Among parents highest yield plant™® and seeds pod*were
observed for AUP-402. Cross AUP-402 x AUP-401 produced the highest seed yield plant™* and more pods plant™.
The results of combining ability analysis showed that general combining ability was significant at p < 0.01 for
pods main-raceme*and seeds pod™. SCA and reciprocal effects were significant at p < 0.01 for pods main-
raceme™, seeds pod? and seed yield. Genotype AUP-401 was best general combiner for several parameters.
Crosses AUP-403 x AUP-404 and AUP-401 x AUP-402 were best specific combiners for seed yield plant™.
Heritability (»s) estimates were high (>70%) for seeds pod™. Moderate heritability values were observed for seed
weight and seed yield plant™. The variance components of specific combining ability (SCA) were greater than
respective general combining ability (GCA) components of all the characters signifying the presence of non-
additive genetic effects in transfer of these traits and for that reason selection in the later generations should
be practiced for improvement of these traits.
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Introduction The breeding programs mostly depend upon

Rapeseed (Brassica napus L.), is chiefly selection of plants on the basis of phenotype.
grown for seeds which contain 35-45 % oil and oil When the phenotype of a trait is not due to
extracted from its seed is mainly used for edible genetic makeup, the selection process is not very
purpose. Plant oils are one of the high value effective thus; selection is affected greatly by the
agricultural commodities, and thus rapeseed as a heritability of a trait for which selection is done
source of plant oil is an important oilseed crop. (Marjanovic et al.,, 2011). Selection of

Yield is a complex polygenic trait and is thus phenotypically superior genotypes for
subject to more changes by the environmental hybridization programs may produce poor
conditions. The magnitude of genetic variations is recombinants in the segregating generations.
responsible for improvement in complex polygenic Determination of combining ability; the capability
traits. Knowledge of genetic variation of yield and of a genotype to produce superior progeny upon
yield components are essential for improvement of hybridization with other genotypes, is important
varieties. Creation, manipulation and evaluation of for selection of parents for hybridization programs.
genetic differences in any crop species including Diallel mating design may be used by breeders to
rapeseed are important for genetic improvement select suitable parents for hybridization.
in yield and related traits (Mahmood et al., 2003). Heritability of vyield and yield components,
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magnitude of genetic and phenotypic variability
and combining ability of genotypes are important

for success of breeding programs, as such
information  assists  improvement of the
populations.

Materials and Methods

This experiment was conducted to evaluate
combining ability and heritability of important
traits in F2 diallel populations and their parental
lines at Agriculture Research Farm of The
University of Agriculture, Peshawar, Pakistan in
growing season of 2012-13.

The genetic material comprised of a set of
four B. napus L. genotypes introduced from China;
the genotypes along with their original codes are
given below:

Genotypes Original Code
AUP-401 Topas-7038/DH/7/401-3
AUP-402 Topas-7038/DH/7/402-9
AUP-403 Topas-7038/DH/7/403-10
AUP-404 Topas-7038/DH/7/404-10

The genotypes were crossed in full diallel
fashion. F2 generations of 12 possible crosses (six
direct crosses and six reciprocal crosses) and the
four parents were evaluated in the study under
irrigated condition.

All the 16 genotypes (12 crosses and four
parents) of rapeseed were sown on October 18,
2012 in well prepared seedbeds after pre-sowing
irrigation using a randomized complete block
design with three replications. Each experimental
unit had three rows, 5 meters long with 60 cm
distance between rows. Sowing was done at
thicker rate with a hand drill. At seedling stage, 30
cm plant to plant distance was maintained by
thinning. Recommended doses of nitrogen and
phosphorous at the rate of 80 kg ha'and 50 kg ha!
respectively for rapeseed crop were applied to the
experiment. Uniform standard cultural practices
for entire experiment were followed to raise the
crop. Ten guarded plants from the central row
were randomly selected in each experimental unit
and tagged for recording data. Data were recorded
on pods main-raceme™, seeds pod?, seed weight,
and seed vyield plant?, of the tagged plants.
Selected plants were harvested, pods form the
plants were separated and threshed; the seeds
were cleaned and weighed with an electronic
balance to record yield plant™.

Statistical Analysis

Data for each trait were subjected to
method of analysis by Griffing (1956) as explained
by Singh and Chaudhry (1985). Combining ability
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analysis was done to partition genotypic variance
into variances for general combining ability (GCA),
specific combining ability (SCA) and reciprocal
effects (RE). Griffing (1956) Method 1, Model 1
(Fixed effect) was used for combining ability
analysis. GCA (gi) effects of the parents and SCA
(sij) as well as RE (rij) for the crosses were
calculated.

From the expected MS (mean squares) for Model 1
of ANOVA for combining ability analysis, the
genetic components due to GCA, SCA and RE were
calculated as follows:

2 _ (MSgca-MSError)

—3gca
n-1 gcai 2n
MSsca—MSError
33si = )
nn-1) 2n
ssp2 = (MSreciprocal ef fects—MSError)
nn-1) L 2

The ratio of genetic component due to GCA
and SCA was calculated; the ratio is important and
denotes the relative significance of additive and
non-additive gene effects.

Heritability (h?) expressed as percent was
calculated for each trait using following formula

(Singh, 1993).
Vg
2 _J 1
=) 7100]

Where Vg is genotypic variance and Vp is
phenotypic variance: Vg and Vp were calculated
from MS genotypes and MS error of preliminary
ANOVA for RCB design using the following
formulae based on expected mean sum of squares
(Singh, 1993):

(MSgenotypes—MSError)

Vg (genetic variance) = —
number of replications

Ve (environmental variance) = Error MS
Vp (phenotypic variance) = Vg + Ve

For further exploration about the potential
of the crosses for producing promising lines in later
generations of the crosses; some of the basic
statistics relevant to varietal improvement were
calculated from data on 30 plants of each cross;
the basic statistics are criteria for variability of
plants in F2 generations of the crosses. As variation
is the basis for improvement, variances were
calculated for each cross. Minimum, maximum,
median, skewness, and third quartile were also
calculated for each cross. Skewness was calculated
using the following formula (Muhammad, 2000).

3(mean-median)

Skewness=
Standard deviation
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If mean is higher than median the
distribution is positively skewed in which case the
tail extend to the right side or higher value side
indicating less number of plants on higher side of
mean but having comparatively greater values: If
mean is lower than median, the distribution is
negatively skewed in which case there are
comparatively more plants with values greater
than mean. If the third quartile of the cross is
more than better parent mean, more than 25 % of
the plants have higher values than the better
parent and these plants have potential to produce
better lines in F4 to Fs generations. Percent of the
plants having higher values than better parent
were also calculated and it also indicates the
potential of the cross for producing better lines in
later generation.

Result and Discussion

The preliminary analysis of variance showed
significant differences among genotypes for pods
raceme™, seeds pod?, seed yield plant® and seed
weight (Table 1). Similar results in rapeseed were
also reported by Turi et al. (2011), Amiri-oghana et
al. (2009), Akbar et al. (2008), and Nassimi et al.
(2006). Co-efficient of variation (CV) of a trait
shows variation due unknown sources as a percent
of mean and it is one of the indications for
precision of experiment. Low CV values indicate
less within experiment environmental fluctuations
and hence less experimental error. The CV values
of different traits ranged from 4.918 to 20.30%
(Table 1). Highest co-efficient of variation was
observed for seed vyield plant? (20.30) showing
high influence of environment on yield; this was
followed by seeds pod™? (14.47). High CV value for
seed yield was also observed by Aytac et al. (2008),
Marjanovic et al. (2011) and Sadat et al. (2010).

Table 1. Mean squares from the ANOVA table for various traits of 4x4 diallel crosses of B. napus

Parameter Replications (df=2) Genotypes (df=15) Error (df=30) CV (%)
Pods raceme™ 166.300 ns 438.200 ** 56.890 11.23
Seeds pod™ 12.200 * 29.820 ** 3.047 14.47
Seed yield plant™ (g) 0.317 ns 5.970 ** 1.859 4.92
Seed weight (g) 0.003 ns 0.004 * 0.002 20.30

ns = not significant, * = significant at 0.05, ** = significant at 0.01

Mean performance of parents and crosses
Seed yield plant™ (g)

Brassica is generally planted as oilseed crop
and seed is the most important economic part.
Highest seed vyield plant? was observed for AUP-
402 x AUP-401 (9.17g) which is significantly high
than most of the crosses except AUP-401 x AUP-
403, AUP-403 x AUP-404 and AUP-404 x AUP-403
(Table 2). Three crosses, AUP-402 x AUP-401
(9.17g), AUP-404 x AUP-403 (8.38g), and AUP-401 x
AUP-403 (7.81 g) produced more vyield than their
better parents. Cross AUP-404 x AUP-403 produced
significantly more yield than parental mean yield.
Cross AUP-401 x AUP-403 and cross AUP-402 x
AUP-403 produced more vyield plant? than their
reciprocal crosses. Although seed yield of both
AUP-403 and AUP-404 is less than mean yield of
crosses and other parents but their direct as well
as reciprocal cross produced more yield than
average of parents and crosses. Highly significant
differences for seed vyield plant! were also
observed by Amiri-Oghana et al. (2009) Azizinia
(2012), Sadat et al. (2010), Marjanovic et al. (2011),
Aytac et al (2008) and Zare and Sharafzadeh
(2012).

Pods main-raceme™*
Number of pods per raceme is one of the

major yield contributing traits in brassica species.
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Maximum number of pods main raceme? was
produced by AUP-402 x AUP-401 (89.1 pods
raceme?) and the number of pods per main
raceme of the cross was significantly more than
both parents (Table 3). The next highest number of
pods was produced cross AUP-401 x AUP-404 (82.5
pods raceme™). Minimum pods were produced by
AUP-404 x AUP-402 (42.2 pods raceme™) although
both the parents had more pods than mean values
of all the crosses and the other two parents.
Generally, the cross with maximum raceme length
produced maximum number of pods and the cross
with short raceme produced lowest number of
plants; F2 plants of cross AUP-402 x AUP-401 had
on the average 93.1 cm long main racemes which
produced on the average 89 pods. The results of
Aytac et al. (2008), Sadat et al. (2010), Dar et al.
(2013), Azizinia (2012) and Gupta et al. (2011) are
similar to the results of the present study.

Seeds pod

Seeds pod™ is a component of seed yield of
brassica; product of seeds pod™ and pods plant? is
equal to seed plant® which is an important yield
component. Among parents AUP-402 produced
maximum seeds pod! whereas among crosses the
cross AUP-404 x AUP-402 produced maximum
seeds pod™ (Table 4). Among the direct crosses
only AUP-403 x AUP-404 produced significantly
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higher number of seeds pod?! than parents
whereas among reciprocal crosses AUP-404 x AUP-
401, AUP-404 x AUP-402 and AUP-404 x AUP-403
produced significantly more seeds pod? than
parents. Similar results were reported by Aytac et

al. (2008), Dar et al. (2013) and Qurban et al.
(2010) however, Sadat et al. (2010) and Zare and
Sharafzadeh (2012) reported not significant
variability for seeds pod™.

Table 2. Average Seed yield plant™ of B. napus, GCA of parents, SCA, RE and descriptive statistics of crosses

Descriptive statistics$

Parents and crosses Mean GCA, SCA, RE Var Min Max _ Mdn K Q-3 P>BP
Parents
AUP-401 7.63 0.26 * 13.13 - - -- -- -- -
AUP-402 7.76 0.09 ns 12.88 - - -- -- -- -
AUP-403 5.52 -0.22 * 7.55 - - -- -- -- -
AUP-404 5.79 -0.14 ns 9.99 - - -- -- -- -
Direct crosses
AUP-401xAUP-402 6.16 0.68 ** 2098 1.18 17.06 471 0.95 8.19 26
AUP-401xAUP-403 7.81 -0.32 * 27.92 176  23.76 465 1.80 8.54 29
AUP-401xAUP-404 6.01 -0.83 ** 37.32  1.25 28.81 3.82 1.08 7.37 22
AUP-402xAUP-403 6.71 -1.01 ** 11.59 0.69 14.60 6.45 0.24 8.33 27
AUP-402xAUP-404 6.53 -0.61 ** 20.37 1.63 17.29 549 0.69 7.57 23
AUP-403xAUP-404 8.15 2.00 ** 28.66 2.15 24.99 7.31 0.47 9.82 55
Reciprocal crosses
AUP-402xAUP-401 9.17 -1.51 * 3590 1.81 21.28 7.74 0.72 7.80 37
AUP-403xAUP-401 4.88 147 * 12.09 0.46 13.99 447 0.36 6.38 17
AUP-404xAUP-401 5.83 0.09ns 26.78 0.68 20.05 3.87 114 7.70 21
AUP-403xAUP-402 4.27 1.22 ns 15.09 0.69 19.25 3.49 0.60 4.76 10
AUP-404xAUP-402 5.41 0.56ns 24.03 1.19 25.56 3.98 0.88 5.99 10
AUP-404xAUP-403 8.38 -0.12ns 47.06 0.86 32.25 6.10 1.00 1144 48

¥ Min (Minimum), Max (Maximum), Mdn (Median), Sk (Skewness), Q-3 (Third quartile), P>BP (Percent plants
having greater value than better parent), * = significant at the 5 % level of probability, ** = significant at the 1

% level of probability, and ns = not significant.

Thousand Seed weight (g)

Seed weight is one of the major vyield
components; heavier seeds result in higher
economic yield. Thousand seed weight ranged
from 7.75 g to 8.63 g in parents and from 7.72 g
to 8.93 g in crosses (Table 5). Parents AUP-403 and
AUP-404 produced heavier seeds than other two
parents. Cross AUP-403 x AUP-402 produced
heavier seeds among crosses followed by cross
AUP-402 x AUP-401. Rameeh (2011), Gupta et al.
(2011), Sadat et al. (2010) and Qurban et al. (2010)
also observed significant differences among
genotypes for seed weight.

Combining ability

Combining ability studies are important in
determining the type of gene action involved in
controlling the inheritance of a trait and parents
with good general combing ability can be used in
hybridization program for varietal improvement.
Best performance of a particular cross showing
desirable specific combining ability can be used as
hybrids and can be a source of better lines in
segregating generations in self-pollinated species.
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Seed yield plant™ (g)

Seed yield is the most important character
in rapeseed. Mean squares for SCA and reciprocal
effects were significant while variance for GCA was
not significant for the seed vyield (Table not
reported). These results agree with Sincik et al.
(2011) and Saeed et al. (2013) who reported not
significant GCA mean squares and significant SCA
and RCA mean squares. However, significant mean
squares for GCA and SCA were observed by Amiri-
Oghana et al. (2009), Aghao et al. (2010), Rameeh
(2010), Arifullah et al. (2012) and Azizinia (2012).

The result of general combining ability
estimates showed that genotype AUP-401 showed
significant positive general combining ability
effects, which are important for developing new
genotypes with high vyielding characteristics and
two genotypes showed negative GCA (Table 2). Six
crosses exhibited significant SCA effects. Two
crosses showed positive SCA effects while rest of
the crosses exhibited negative SCA. Maximum SCA
was observed for AUP-403 x AUP-404 (2.00), both
the parents of this cross exhibit negative GCA
effects. Next highest SCA was recorded for AUP-
401 x AUP-402 (0.68) with one parent having
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significant positive GCA. The highest SCA of cross
AUP-403 x AUP-404 was due to higher SCA for
seeds pod? while that of the cross AUP-401 x AUP-
402 was due to higher SCA for pods main-raceme™.
Reciprocal effects ranged from -1.51 for AUP-402 x
AUP-401 to 1.47 for AUP-403 x AUP-401. Maximum
reciprocal effects was observed for the cross AUP-
403 x AUP-401; which shows that direct cross is
better than reciprocal cross and it indicates that
the use of AUP-401 as female and AUP-403 as male
is better than AUP-401 as male and AUP-403 as
female. The lowest significant reciprocal effect (-
1.6) indicates that reciprocal cross AUP-402 x AUP-
401 is better than its direct cross AUP-401 x AUP-
402 in term of average yield plant™.

Cross AUP-403 x AUP-404 had maximum
SCA though both parents of the cross had negative
GCAs, RE of this cross was not significant showing
both direct and reciprocal crosses have better

SCAs. The variance of the yield of 30 F2 generation
plants of cross AUP-404 x AUP-403 is highest
showing promise for developing high yielding lines
in later generations of this cross; the plant with the
highest maximum vyield (32.25 g plant) among
crosses, the highest quartile-3 and the second
highest percentage of plants showing more yield
than better parent (only exceeded by its direct
cross) also show that this cross have great promise
for generating better vyielding lines in later
generations. Cross AUP-401 x AUP-404 with the
next highest variance and the next highest
maximum yield producing F2 plant and cross AUP-
402 x AUP-401 with the highest mean
performance, greater variance (variation is basis
for Improvement), greater percentage of plants
producing more yield than better parent may have
greater promise for selection of high yielding lines
in F4 to Fe generations.

Table 3. Average pods raceme™ of B. napus, GCA of parents, SCA, RE and descriptive statistics of crosses

Parents and crosses Mean GCA, SCA, RE

Descriptive statisticst

Var Min Max Mdn SK Q-3 P>BP
Parents
AUP-401 69.0 4.67 ** 490.7 -- -- -- -- -- --
AUP-402 71.4 0.69ns 370.9 - - - - -- --
AUP-403 72.7 -0.70 ns 162.6 -- -- -- -- -- --
AUP-404 71.8 -4.66 ** 491.7 -- -- -- -- -- --
Direct crosses
AUP-401 x AUP-402 69.5 6.79 ** 513.5 17 110 63.5 0.79 85.8 43
AUP-401 x AUP-403 67.0 0.10ns 611.6 28 109 65.5 0.18 90.0 43
AUP-401 x AUP-404 82.5 0.56ns 570.0 33 121 845 -0.25 100.8 73
AUP-402x AUP-403 74.2 -1.06 ns  548.2 35 139 73.0 0.15 80.8 53
AUP-402xAUP-404 66.9 -8.63 ** 458.8 32 114 66.5 0.06 80.3 37
AUP-403xAUP-404 63.2 -5.94 ** 385.1 28 118 62.5 0.11 73.0 30
Reciprocal crosses
AUP-402xAUP-401 89.1 -9.83 * 505.3 48 141 90.0 -0.12 88.0 73
AUP-403xAUP-401 75.5 -4.25ns  389.4 18 111 74.5 0.15 90.3 60
AUP-404xAUP-401 52.9 14.78 * 226.3 27 89 52.0 0.19 61.5 10
AUP-403xAUP-402 58.0 8.12 * 421.1 30 103 50.0 1.16 75.5 27
AUP-404xAUP-402 42.2 12.35 * 215.2 3 66 440 -0.37 51.5 0
AUP-404xAUP-403 48.5 7.38 * 163.5 29 84 46.0 0.58 58.0 3

¥ Min (Minimum), Max (Maximum), Mdn (Median), Sk (Skewness), Q-3 (Third quartile), P>BP (Percent plants having greater
value than better parent), * = significant at the 5 % level of probability, ** = significant at the 1 % level of probability, and ns

= not significant.

The estimates of GCA and SCA variances
showed higher magnitude of SCA variance than
GCA variance signifying the pre-dominance of non-
additive gene action for seed vyield (Table 6).
Selection in later generations after hybridization
procedure would be effective for improving seed
yield plant?. Non-additive gene action for the
inheritance of seed vyield plant? was previously
reported by Farshadfar et al. (2013), Nasrin et al.
(2011), Akbar et al. (2008) and Sincik et al. (2011).
In earlier studies additive gene effects were
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observed for this trait by Saeed et al. (2013),
Noshin et al. (2007) and Turi et al. (2011).

Pods main-raceme

Highly significant mean squares due to
general, specific and reciprocal combining abilities
were observed for pods raceme™. These results of
significant combining ability agree with the findings
of Nassimi et al. (2006) and Noshin et al. (2007).
Sincik et al. (2011) reported significant GCA and
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SCA mean squares and not significant RCA mean

squares for this trait.

Table 4. Seeds pod™ of B. napus, GCA of parents, SCA, RE and descriptive statistics of crosses

Parents and crosses Mean GCA, SCA, RE

Descriptive statisticst

Var Min Max Mdn SK Q-3 P>BP
Parents
AUP-401 10.8 -0.84 ** 13.01 -- - - -- -- --
AUP-402 11.8 -0.24ns  16.93 -- - - -- -- --
AUP-403 10.8 -0.11 ns 15.56 - - - - - -
AUP-404 9.1 1.19 ** 8.40 - - - - - -
Direct crosses
AUP-401xAUP-402 12.1 0.50 * 30.19 4.0 26.7 11.00 0.61 14.0 46
AUP-401xAUP-403 12.3 -1.13 **  32.05 2.0 247 12.00 0.13 16.0 55
AUP-401xAUP-404 9.6 0.17ns  21.56 3.7 223 8.33 0.82 10.6 25
AUP-402xAUP-403 11.4 -1.88 ** 19.92 40 260 11.17 0.16 12.6 47
AUP-402xAUP-404 10.8 1.15**  24.88 40 29.0 9.33 0.86 12.5 30
AUP-403xAUP-404 16.9 4.02 ** 47.90 4.7 29.3 17.33 -0.18 22.3 79
Reciprocal crosses
AUP-402xAUP-401 10.9 0.63 ns 6.14 6.7 16.3 10.33 0.63 13.9 29
AUP-403xAUP-401 7.7 227 * 7.35 3.0 12.0 7.83 -0.14 9.5 17
AUP-404xAUP-401 15.6 -2.98 * 49.51 1.7 30.0 15.17 0.17 20.0 71
AUP-403xAUP-402 8.3 1.57 ns 8.80 20 143 8.00 0.27 103 10
AUP-404xAUP-402 17.5 -3.39 * 44381 6.0 323 1767 -0.05 223 72
AUP-404xAUP-403 17.4 -0.22ns  37.63 6.7 163 10.33 0.63 13.9 29

¥ Min (Minimum), Max (Maximum), Mdn (Median), Sk (Skewness), Q-3 (Third quartile), P>BP (Percent plants
having greater value than better parent), * = significant at the 5 % level of probability, ** = significant at the 1

% level of probability, and ns = not significant.

Positive combining ability values are
desirable for vyield contributing traits like pods
main-raceme™® to increase vyield. AUP-401 was
identified as a good general combiner for pod main
raceme™ with maximum GCA value of 4.67 (Table
3); the GCA estimate for AUP-404 was negative.
Four crosses showed positive and three crosses
showed negative SCA ability values and the rest
being non-significant. The cross AUP-401 x AUP-
402 was the best specific combiner. Highest
positive reciprocal effect shows that direct cross
AUP-401 x AUP-404 had better performance than
reciprocal cross. The highest negative reciprocal
effect for AUP-402 x AUP401 shows that use of
AUP-402 as female parent with AUP-401 as male
parent is better than their use in reverse order and
that may be the reason for the highest positive
greater SCA of the cross involving AUP-401 and
AUP-402. The best cross based on pods main-
raceme™? involved parents with positive general
combining abilities with the highest GCA parent
used as male. Based on maximum values of pods
plant® of the F, plants of the crosses, quartile-3
values, percent plants showing more pods than
better parent, variance of the F. plants and mean
performance; crosses AUP-402 x AUP-401, AUP-
402 x AUP-403, and AUP-401 x AUP-404 show
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promise for increasing pods plant? to increase
seed yield.

Estimates of components of variance due to
GCA and SCA showed that SCA effects were higher
than GCA effects suggesting the predominance of
non-additive gene action over additive gene action
for pods raceme? (Table 6). The efficiency of
improvement through selection for this trait will be
high in late segregating generations. Non-additive
gene actions for pods main raceme?® were also
reported by Dar et al. (2013), Rameeh et al. (2003),
Gupta et al. (2011) and Sincik et al. (2011).
However, Azizinia (2012), Rameeh (2010), Noshin
et al. (2007) and Nassimi et al. (2006) reported the
presence of additive effects.

Seeds pod

Highly significant mean squares for general,
specific and reciprocal combining abilities were
found for seeds pod™. Akbar et al. (2008), Saeed et
al. (2013), Arifullah et al. (2012) also observed
similar results. Farshadfar et al. (2013) and Azizinia
et al. (2012) reported not significant GCA and SCA
mean squares for seeds pod™.

GCA effects ranged from -0.84 to 1.19, SCA
effects ranged from -1.9 to 4.0 and the reciprocal
effects ranged from -3.4 to 1.6 (Table 4). Only one
parent (AUP-404) showed positive GCA value
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(1.19) for seed pod™. Cross AUP-403 x AUP-404 negative which reveal that these reciprocal crosses
showed maximum SCA value followed by AUP-402 had better performance than direct crosses. The
X AUP-404, both involving the best general three significant reciprocal effects show special
combiner as male parent. The reciprocal effects of genetic types of interactions among the four
AUP-404 x AUP-402 and AUP-404 x AUP-401 were parents in diallel crosses.

Table 5. Thousand seed weight of B. napus, GCA of parents, SCA, RE and descriptive statistics of crosses

Descriptive statistics#

Parents and crosses Mean GCA, SCA, RE

Var Min Max Mdn SK Q-3 P>BP
Parents
AUP-401 7.75 -0.07 1.74 -- - - - - -
AUP-402 7.89 -0.05 1.48 -- - - - -- --
AUP-403 8.63 0.03 0.49 -- - - - -- --
AUP-404 8.60 0.09 0.94 -- - - - -- --
Direct crosses
AUP-401 x AUP-402 8.20 0.30 4.74 3.8 10.0 9.25 -1.45 9.60 60
AUP-401 x AUP-403 8.29 -0.14 3.01 5.2 10.0 8.90 -1.05 9.60 70
AUP-401 x AUP-404 8.47 0.22 1.54 6.7 10.0 8.25 0.52 9.75 70
AUP-402xAUP-403 7.72 0.08 2.54 5.0 9.6 7.45 0.50 8.90 40
AUP-402xAUP-404 8.24 -0.12 1.81 5.0 9.8 830 -0.14 8.73 60
AUP-403xAUP-404 8.49 -0.25 1.85 5.7 9.9 8.60 -0.25 9.73 80
Reciprocal crosses
AUP-402xAUP-401 8.69 -0.25 3.29 5.0 10.0 9.20 -0.85 9.85 80
AUP-403xAUP-401 7.89 0.20 11.16 4.2 9.9 8.05 -0.15 9.80 50
AUP-404xAUP-401 8.54 -0.04 1.74 7.2 9.9 9.10 -1.27 9.90 75
AUP-403xAUP-402 8.93 -0.61* 1.32 7.0 10.0 9.50 -1.48 9.85 70
AUP-404xAUP-402 8.12 0.06 2.35 4.5 9.5 8.35 -0.46 9.23 50
AUP-404xAUP-403 7.78 0.36 7.40 1.0 9.2 8.85 -1.18 9.08 80

¥ Min (Minimum), Max (Maximum), Mdn (Median), Sk (Skewness), Q-3 (Third quartile), P>BP (Percent plants having greater
value than better parent), * = significant at the 5 % level of probability, ** = significant at the 1 % level of probability, and ns
= not significant.

Table 6. Estimates of components of variance due to GCA, SCA and RCA of various traits of B. napus and ratios
of the component of variance of GCA and SCA

Components of variance

Parameters GCA SCA RE Error Total GCA/SCA
Pods raceme™ 14.020 72.390 90.990 20.090 197.500 0.19
Seeds pod* 0.600 11.460 4.230 1.020 17.300 0.05
1000 seed weight -0.003 0.071 0.067 0.066 0.202 -0.04
Seed yield plant™(g) -0.040 1.920 0.770 0.540 3.180 -0.02

Table 7. Genetic variance (Vg), environmental variance (Ve), phenotypic variance (Vp) and heritability (h?)
estimates of various traits of parents and F2 population of B. napus

Parameters Vg Ve Vp h? (%)
Pods raceme™ 127.100 19.000 146.100 87.0
Seeds pod™ 8.925 1.016 9.941 89.8
1000 seed weight 0.078 0.066 0.144 54.4
Seed yield plant™?(g) 1.370 0.620 1.990 68.9

Overall assessment based on SCA, RE, SCA effects were higher than GCA effects
Variance, Maximum, skewness, Q3 show that suggesting the predominance of non-additive gene
direct cross AUP-403 x AUP-404 and reciprocal action over additive gene action for seeds pod*
crosses AUP-404 x AUP-402, and AUP-404 x AUP- (Table 6). Selection for increasing seeds pod™? will
401 are more promising than the other crosses to be more efficient in late segregating generations.
produce lines with more seeds per plant for Non-additive genetic effect was also observed by
improving genetic potential of yield per plant. Rameeh (2011), Dar et al. (2013), Sincik et al.
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(2011) for this trait. However, Arifullah et al. (2012)
reported presence of additive effects for this trait.

Thousand Seed weight (g)

Combining ability analysis of seed weight
revealed not significant mean squares for general
and specific combining abilities while significant
mean squares for reciprocal effects. Akbar et al.
(2008) and Sincik et al. (2011) reported similar
results of not significant GCA and SCA mean
squares and significant RCA mean squares.
Whereas Turi et al. (2011) reported significant
mean squares of GCA, SCA and RCA for seed
weight.

Though F value for GCA was not significant,
AUP-404 had the highest GCA for seed weight
(Table 5). Three crosses showed positive SCA and
three crosses exhibited negative SCA for seed
weight. Maximum SCA of 0.30 was observed for
AUP-401 x AUP-402 followed by SCA of AUP-401 x
AUP-404. In case of reciprocal effects, one cross
(AUP-403 x AUP-402) showed significant negative
reciprocal effect which showed that the reciprocal
cross produced heavier seeds than its direct cross.

The ratio of GCA variance to SCA variance
was less than one indicating the presence of non-
additive type of gene action (Table 6). Selection
process in later generations after hybridization
procedures will result in better improvement for
this trait. Azizinia (2012), Dar et al. (2013), and
Sincik et al. (2011) reported prevalence of non-
additive control for this trait. In studies by Nasrin
et al. (2011), Saeed et al. (2013), Rameeh et al.
(2003) and Gupta et al. (2011) additive gene
effects were observed for seed weight.

Heritability

Heritability ranged from 54.4% to 89.8% for
the studied traits (Table 7). Highest heritability was
observed for seeds pod (89.8%) followed by pods
raceme? (87.0%). Similar results were also
reported by Aytac et al. (2008) and Sadat et al.
(2010). However, Zare and Sharafzadeh (2012)
reported low heritability for seeds pod™. High h?
value for seeds pod* was also reported by Aytac et
al. (2008). The difference in the results of present
and previous studies may be due to the differences
in the genotypes used and in environments under
which the experiments were conducted. High
heritability for pods main racemewas reported
Aytac et al. (2008), Sadat et al (2010) and Zare and
Sharazadeh (2012). Moderate heritability was
observed for 1000-seed weight (54.4%) and seed
yield plant? (68.9%). High heritability has been
reported for seed weight and seed yield plant™® by
Zare and Sharafzadeh (2012) and Sadat et al.
(2010). For most of the traits in this study
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heritability estimates were moderate or high as a
result of high genetic variance, signifying less
environmental influence. For such traits selection
is effective and gain from selection is more.

Conclusion

From the present study it is concluded that
B. napus genotype AUP-401 was good combiner
for seed yield? and pod raceme™ and parent AUP-
404 was good combiner for seed pod™. Cross AUP-
403 x AUP-404 had the highest SCA for seed yield*
followed by AUP-401 x AUP-402: The highest SCA
of the former cross was due to higher SCA for
seeds pod™ while that of the later cross was due to
higher SCA for pods main-raceme™. Reciprocal
effects were significant for some traits in some
crosses indicating that there were differences
between direct and indirect crosses and maternal
effects or cytoplasmic effects are involved. From
the conclusions of the present study it is
recommended that parental genotype AUP-401
should be used in further breeding programs for
evolving genotypes with high yield. Cross AUP-402
x AUP-401 could be exploited for developing high
yielding varieties with more pods main-raceme™.
Cross AUP-403 x AUP-404 could be exploited for
developing varieties with higher yield and more
seeds pod. The double cross (AUP-402 x AUP-401)
x (AUP-403 x AUP-404) may be more promising for
developing high yielding varieties with more pods
raceme™ and more seeds pod™.
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Abstract

Oomycete pathogens of the genus Phytophthora are the most destructive plant pathogens known. They
spread mainly through the movement of infested soil, water and infected plants and plant material. Especially
damaging as a source of inoculum are those plants/seeds that are infected but do not show signs of symptoms
either because the disease has not yet progressed to the stage where symptoms are evident, or due to
suppression of symptom development by the use of fungicides. In our indirect ELISA method, P.infestans
exhibited strong positive reaction with sporangia (2.256), mycelium (1.256) as well as oospores (2.286)
whereas no reaction with other fungal pathogens of potato. P.infestans was detected by indirect ELISA in
potato leaves (1.212) and tubers (1.201). Our study was to confirm the detection of P.infestans irrespective of
inoculum present in the host tissues (0.435), by which planting material by quarantine dept., horticultural dept.
from one state to another. It could be used as reliable routine diagnostic test to replace current identification

and isolation, detection methods.

Key words: Phytophthora infestans, oospores, potato, ELISA

Introduction

Potato (Solanum tuberosum L.) is a member
of the night shade family (Solanaceae) and is the
third most important crop in the world after Rice
Wheat and Maize which is consumed by more than
a billion people world-wide (Haas et al,
2009;Hultberg, 2010). Potato late blight, caused by
Phytophthora infestans (Mont.) de Bary, is a major
problem in potato and tomato production
throughout the world. Substantial yield reduction
in potato attributed to foliar and tuber late blight
occurs on a yearly basis (Guenther et al., 2003).
Potato has also a place in history since the failure
of Irish potato in middle of the nineteenth century
led to one of the most dreaded famines in the
history of western world followed by an
unparalleled migration (Elansky et al., 2001).
Worldwide, healthy seed potato production
normally relies on certified seed potato
propagation schemes. Serological methods based
on mono- and polyclonal antibodies, such as
Enzyme-Linked Immunosorbent Assay (ELISA),
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offer rapid, affordable, easily accessible and
adaptable approaches to pathogen detection and
guantification. This serological method has been
successfully used for detection of viral, bacterial
and fungal pathogens in numerous pathosystems,
and can also be developed for P. infestans sexual
oospores detection (Clark and Adam, 1977; Walsh
et al., 1996; Afouda et al.,, 2008; Ceasar et al,,
2007). Late blight appears every year in epiphytotic
form in the Indian hills, plains and the disease
causes premature foliar damage due to which
entire crop is killed before achieving full growth
leading to heavy crop losses. Current management
options for potato late blight are based primarily
on fungicide applications (Kirk et al., 2005) along
with some, yet limited, alternative controls
(Nyankanga et al., 2008; Olanya et al.,, 2008).
Oospores of P. infestans are routinely observed in
culture, in soil and in plants when opposite mating
types are present, and can also be formed through
self-fertilization in the absence of both mating
types (Turkensteen et al., 1996; Flier et al., 2006).
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However, little is known regarding the occurrence
and role of oospores in the development and
spread of late blight, or on the effectiveness of
current  control measures  on  oospore
production/viability. Oospores have the potential
to increase the genetic diversity of P. infestans and
can survive for many vyears under adverse
conditions (Turkensteen et al.,, 2000). Previous
research has noted the presence of oospores in
potato fields of the Toluca Valley in Mexico
(Fernandez-Pavia et al., 2004), as well as in potato
soils of the Netherlands (Turkensteen et al., 2000).
However, little effort has been made in the India to
assess oospore presence in potato soils and plants,
mostly due to the lack of specific and expedient
diagnostic tests. Current detection methods are
based on tissue clearing/staining techniques and
wet sieving/centrifugation followed by visual
microscopic observations, which are tedious, time-
consuming, and extremely limited in scope and the
number of samples that can be processed. Modern
molecular methods such as Polymerase Chain
Reaction (PCR), or rDNA techniques are available
for detection of P. infestans genetic material
(Hussain et al., 2016a:2016b).

To the our knowledge, there is few report
on the specific detection of P. infestans oospores
with polyclonal antibodies. There is a need for a
cost-effective test that can be done directly on
dormant tuber samples at harvest and during
storage to ensure early identification and detection
of infected lots of seed tubers. In this study,
mycelium and sporangia were studied besides
oospores for this reason the purpose of our study
was undertaken to evaluating the potential
significance and control of P. infestans inoculums
in potato production.

Materials and Methods
Isolation of P. infestans isolates

Late blight infected potato susceptible cv.
Kufri Bahar leaves, stem, tubers collected during
2013 crop season (modipuram, Meerut city, U.P)
and processed for isolating the blight pathogen.

The selective media Rye A amended with
antibiotics, Rifampicin (0.02 g/l), Polymixin B
Sulphate (0.05 g/l), Ampicillin (0.10 g/l),

Vancomycin (0.05 g/l) was used for the purpose of
isolating P. infestans. The fungal isolates were
maintained on Rye /Pea Agar media depending on
the requirement (Caten and Jinks, 1968; Goodwin
etal., 1992a).

Preparation of P. infestans zoospore suspension
This was done following the method of

Gupta, (2000). Tubers of susceptible cv. Kufri Bahar

were surface sterilized with ethyl alcohol and cut
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into 8-10 mm thick slices using a sharp sterilized
knife, placed in plastic petriplates (9mm) and
inoculated with P.infestans by scrapping the fungal
mycelium on slice surface with sterilized needle
and incubated in air tight plastic boxes lined with
moist foam at 18°C for a week in the dark. A thick
white growth of sporangiophore with plenty of
zoosporangia covered the tuber slice surface
within 5-6 days. Tuber slices containing P.infestans
were gently dipped in sterile distilled water to
dislodge the zoosporangia and incubated at 12'C
for one hour for release of zoospores.

Production of oospores

P. infestans oospores were developed on
Rye agar media by pairing A1 and A2 mating types
in vitro. The isolates belonging to A1 and A> mating
types were paired by placing them at 3-4 cm. apart
on the Rye agar medium in a petridish (9mm). The
perti dishes were incubated at 18+1°C for 10 days
under dark (Shattock et al., 1986, Singh et al.,,
1994; Gupta, 2000).

Extraction of oospores

Oospores formed at the interface of
interacting A1 and A: colonies were extracted by
modifying the method of Forster et al., (1983). The
mycelium at the interface of the paired isolates
was extracted by scrapping with the help of a
spatula. The agar scrappings containing oospores
were grounded in distilled water using an electric
grinder. Dispense the slurry containing oospores in
1.5ml micro centrifuge tube by adding a pinch or
0.5 mg/ml of lysing enzyme and vortex thoroughly.
Kept these tubes at 18°C. After 24 hours, the
mycelial fragments were completely digested by
lysing enzyme. Remove the lysing enzyme by
washing 3 or more times with sterile distilled water
via. Centrifugation for 10,000 rpm for 10 minutes.
This experiment was carried out under aseptic
conditions. Store the tubes in refrigerator till use.

Indirect ELISA method

Disposable polystyrene flat bottom micro-
ELISA plates were used in the study. The double
sand witched method was used with alkaline
phosphate enzyme, following the test procedures
described by Clark and Adam, (1977). Different
tissue of late blight infected tuber and leaves were
used along with sporangia, oospores and mycelium
for indexing individually. Late blight infected
samples were collected during 2013, crop season
from Shimla, Himachal Pradesh, India. Extract of all
source were diluted in 1:10 in extraction buffer.
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Preparation of antigen from P. infestans strain
The antigen was prepared from total
protein extracted from mycelium of P. infestans
isolate H.P1 (highly virulent isolate). The mycelial
mat was filtered through muslin, washed twice
with phosphate buffer (pH: 7), and lyophilized.
Lyophilized mycelium (2 gm) was ground with
liquid nitrogen. Phosphate buffer saline (PBS; 10
ml) containing 0.1% cystein, 0.1% ascorbic acid,
and 17% sucrose was added to the ground
mycelium (El-Nashaar et al.,, 1986) and the
suspension was centrifuged at 10000xg for 30 min
at 4°C. The supernatant was concentrated over
polyethylene glycol 6000 and then dialyzed against
Phosphate Buffer (0.1 M, pH 7) for 24hours. The
pellet was re-suspended in 1ml of Phosphate
buffer. The protein content was determined
(Bradford, 1976) and adjusted to 1mg/ ml in
Phosphate buffer and stored at - 20°C as antigen.

Preparation of Antiserum against P. infestans

Antiserum against P. infestans (HP1) was
prepared using New Zealand white rabbit
(maintained at CPRI, Shimla animal house) by four
weekly intramuscular injections with purified
preparation of the fungus at concentration of
2mg/ml. For the first injection the purified fungus
was emulsified with an equal volume of Freund’s
complete adjuvant (Difco lab, U.S.A.) and for
subsequent injections the purified fungus was
emulsified with an equal volume of Freund’s
incomplete adjuvant. The injections were
administered at one week interval. Two weeks
after the last injection, rabbits were bled and the
blood was collected from the marginal ear vein
then left for, two hours at room temperature for
clot formation then kept in refrigerator overnight.
The antiserum was clarified by centrifugation at
3000xg for 30 min at 4°C and stored at - 20°C until
use (Srivastava and Arora, 1997).

Determination the Cross-reactivity of Antibodies
Culture of P.palmivora, P.capsici,
P.colocasia, P.cactorum (obtained from IISR,
Calicut), Rhizoctonia solani AG-3, Fusarium sp.,
Alterneria solani (maintained at CPRI, Shimla).
Mycelium extracts of each culture will be diluted in
PBS-Tween at a desired concentration and tested
for cross-reactivity by ELISA on microtiter plates in
comparison with P. infestans sexual oospores. The
detection limits of antibodies will also be tested by
preparing several concentrations of the antigen.

Indirect ELISA

The indirect Enzyme-linked Immunosorbent
Assay (ELISA) was carried out as described by Fegla
et al., (1997). Disposable polystyrene flat bottom
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micro- ELISA plates were used. The tested samples
(that were previously found positive with PCR
reaction) were immersed in liquid nitrogen, ground
into a powder using a mortar and pestle, and then
suspended in 5mL phosphate buffer pH7 and
centrifuged at 10000xg for 10 min. The protein
content was determined and adjusted to 0.5 mg
mL-1 in PSB. (Bradford, 1976). Wells were coated
with antigens by adding 100 ul of each sample to
the bottom of the well and incubated for 3 hours
at 37°C or overnight at 4°C. The plates were rinsed
thrice by flooding wells with phosphate buffer
saline + tween 20 (PBST), 5 minutes each. Aliquots
(100 pl) from the diluted antiserum (1:200 diluted
in PBST) were added to each well, after which the
plates were incubated at 37°C for 2 hours or at 4°C
overnight, then washed as mentioned earlier. Goat
anti-rabbit gamma globulin conjugated to alkaline
phosphatase (whole molecule, enzymatic activity
457 units /mL-1) obtained from Sigma Chem. Co St
Louis, Mo (Production # A8025) was diluted 1:1000
in serum buffer and 100C| was added to each well,
followed by one hour incubation at 37°C, then the
plates washed as mentioned earlier. Enzyme
substrate (100 pl), 0.5 mg mL-1 paranitrophenyl
phosphate (Sigma# 104) in 10% diethanolamine
buffer, pH 9.8 were added to each well and
incubated at room temperature (25°C) for about
30 min. The enzyme activity was stopped by adding
50 pl of 3M NaOH. Intensity of colour was
measured at 405nm using a micro plate titre
reader (TECAN A-5082, Sun Rise, Austria).
Absorbance of test samples compared with the
healthy control. Samples showing absorbance
(Az0s) values more than two times the healthy
control was considered as positive. In each set of
test, wells lacking antigen (coating buffer only)
were included as blanks. The cross-reactivity
between tested potato antigens and P. infestans
antiserum were detected. Cross-reactivity with
phosphate buffer was served as control.

Result and Discussion
Antiserum production

Rabbits were immunized by using 2 mg/ml
of the powdered mycelium. Reactions could be
read 30 min after application of the substrate.
Incubation for 60 min did not change readings for
the negative control appreciably, but more
P.infestans culture samples were off-scale.

Determination of antiserum titer

The antiserum titre was checked with
microprecipitin test and was found to be
1:32(vol/vol), providing optimal reactivity of
P.infestans in ELISA. The titer of P.infestans
antiserum was determined by using indirect ELISA.
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Extracts (50 ug) from total protein of P.infestans
was used as positive control while healthy potato
cultivar (cv. Kufri Bahar leaves) served as negative
control. Different serial dilutions up to 1:32 of
antiserum were used and tested. Absorbance
values of at least double of that of the control

were considered positive. Results showed positive
ELISA values for the antiserum were up to 1:64 but
not considered for further study, because the
antiserum was showing improper readings as
mentioned in Table 1.

Table 1. Standardization of concentration antisera titer of P. infestans

Sr.No. Antisera Titer Tissue leaf Tuber Mycelium Sporangia Zoospore
1 1:1 ++++ ++++ +H++++ +H++++
2 1:2 ++++ ++++ ++++++ ++++++
3 1:4 ++++ ++++ +++++ ++++

4 1:8 ++++ ++++ ++++ +++++
5 1:16 +++ +++ ++++ ++++

6 1:32 +++ +++ +++ +++

7 1:64 ++ ++ +++ +++

8 1:128 + + +++ +++

9 1:256 - - ++ ++

10 1:512 - - + +

Where ++++++ Higher interaction +++++ good interaction ++++ interaction +++ fair interaction ++ poor interaction + very

poor interaction - No reaction
Purification of its
concentration

IgG was purified as per procedure described
in the materials and methods and its concentration
was estimated 10.6mg/ml estimated by the
standard protocol.

IgG and estimation of

Table 2. ELISA reading at 405nm

Standardization of ELISA

ELISA protocol was standardized by checker
board with the dilutions 1:200, 1:400 and 1:800
both for 1gG and Enzyme Conjugate. Infected and
healthy plant sap dilution used was 1:10 and 1:50
respectively. The optimal dilution was found to be
1:200 both for I1gG and EC (Table 2).

Sr. No Antigen Titre Healthy Buffer Oospores Sporangia Mycelium  Tissue  Tissue
Control Control Leaf Tuber
1 1:200 0.079 0.071 2.286 2.256 1.256 1.212 1.201
2 1:400 0.062 0.052 2.001 1.520 1.702 0.684 0.744
3 1:800 0.046 0.036 0.861 0.513 0.191 0.171 0.156
Table 3. Cross-reactivity check of 1Gg
“ g _ - - £ 8 S
£3 53 § £ s 3§ % 3 5
-_ = = 0 = -~ -~ Q o Q =
© c 5 ¢ & £ ] S g Q S g
Q O m © 1 S H H Q S <) S
T O s} S > 3 < Q < Q Q
N 3 N N N
0.129 0.117 0.435 0.124 0.123 0.124 0.322 0.332 0.330 0.332
0.130 0.116 0.433 0.123 0.122 0.123 0.330 0.331 0.335 0.334
0.131 0.117 0.436 0.125 0.124 0.125 0.332 0.332 0.333 0.336
Data in Table 2 revealed that, indirect ELISA The cross-reactivity between tested

absorbance values (E405nm) were higher in the
case of oospores (2.286) and sporangia (2.256),
followed by mycelium (1.256), as compared with
infected leaf (1.212) and tuber (1.201). These
results indicates that higher reaction and more
specific antigens were detected in the sexual
oospores and asexual sporangia than in the
artificially infected potato leaf and tuber.
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antigens and P. infestans antiserum were detected.
Data in Table (3) revealed that, indirect ELISA
absorbance values (E405nm) were higher in case of
other Phytophthora species, P.capsici (0.322) and
P.cactorum (0.322), P.colocasiea (0.330) and
P.pamlivora (0.332) compared with other potato
fungal pathogens Fusarium sp. (0.124), Rhizoctonia
solani AG-3(0.123) and Alterneria solani (0.124).
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These results indicating that, higher reaction and
more specific antigens were detected in the other
Phytophthora species than in the other fungal
pathogens of potato. Such results are in agreement
with those reported by Abd-EI-Rehim and Hashem
(1970); Abd-EI-Rehim and EI- Meleigi (1973); Abd-
El-Rehim et al., (1974); Palmerly and Callow (1978);
Alba and DeVay (1985); Tohamy, (1985) and El-
Kaffash, (1990), who indicated the presence of
more specific antigens between the susceptible
host and the pathogen than the resistant host.
However, there are some reports which contradict
these findings which support the common antigen.
Barna et al., (1978) reported that the protein
sharing between hosts and pathogens was poor if
any. Likewise, Alba et al., (1973) did not detect any
common antigens between uredospores antiserum
of Hemileia vastatrix and their corresponding
resistant and susceptible Coffea Arabica.

Assay parameters, sensitivity, and specificity:

Polyclonal antibody IgG used at 2 pg/ml for
coating plates used at a dilution of 1:32 (vol/vol) as
the detection antibody provided optimal reactivity
with P.infestans in the ELISA. Reactions could be
read 30 min after application of the substrate.
Incubation for 60 min did not change readings for
the negative control appreciably, but more
P.infestans culture samples were off-scale (Table
1). The ELISA was very sensitive and could detect
P.infestans in culture extracts of HP-1 diluted to
1:5,000,000 (wt/vol; Table 1). Extracts of other
potato fungal isolates exhibited no positive
reactions in the tests. The ELISA was specific to
P.infestans only. All other isolates of Phytophthora
species reacted strongly with the antibodies in the
ELISA, with mean OD values exceeding 0.200 (Table
3). All of these reactions were considered to be
negative compared to the buffer control.

Detection of P.infestans in host tissues

P.infestans was detected by ELISA in
leaves, tubers that were collected during potato
crop season (Table 3). Both samples of P.infestans
infested, OD readings exceeded 1.2. Both
P.infestans-infected potato samples yielded
positive OD readings ranging from 1.200 to over
1.212. These values were in range with those of
oospores and sporangia having similar infection
levels. There were very high correlations (r > 0.99)
between OD readings and theoretical infection
levels.

Conclusion

Potato cultivated in different regions of the
world is severely affected by a number of diseases
infected by fungi, bacteria, viruses, nematodes and
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phytoplasmas which reduce the production in both
quality and quantity through their adverse effects
(Qamar et al., 2003).Visual identification procedure
also requires placement of infected tissue on
culture medium or in moist chambers to observe
growth and /or sporulation characteristics of
P.infestans, which may take 6-7 days for
conformation. Similarly quantification of diseased
tissue is based on visual observation. The sensitive
detection and quantification of P. infestans in
tubers, other host plant and field soil samples are
important steps in the development of a strategic
programmes for the early diagnosis and
management of late blight diseases. The specificity
and sensitivity of this ELISA system makes this
method a precise and rapid tool for identification,
detection of P.infestans inoculum in host tissues
and for diagnosis of disease caused by the
pathogen. Furthermore, the system has excellent
potential for direct quantification of the fungus in
plant tissues and, therefore, has immediate
applications in research on the pathogen’s ecology,
epidemiology, and host interactions.

The presence of specific common antigen
between a pathogen and host has been discussed
by several authors (Abd-el-rehim and Hashem,
1970; Abd-el-rehim and El-melegi, 1973 and Abd-
el-rehim et al., 1974). Earlier studies stated the use
of Polylconal antibody for the detection of
P.infestans from the host tissues (Beckman et al.,
1994). During our study Anti-P.infestans i.e. 1gG
reacted strongly with an extract of P.cactorum,
P.colocasiea, P.palmivora and P.capsici in indirect-
ELISA method. Thus although polyclonal antibodies
may be useful for detecting a range of
Phytophthora species, it is likely that monoclonal
antibodies will be required to identify individual
species (Hardham et al.,1986) which supports our
study also. In previous studies also (Hardham et al.,
1986; Estrada-Gracia et al., 1989; Hardham et al.,
1994) species specific antibodies that react with
components on the surface of zoospores and cyst
have been obtained. PAbs that react with cyst or
hyphal walls, on the other hands are not species
specific as reported by Hardham et al., 1986; Ali-
shtayeh et al., 1991; Miller et al., 1997). This is due
to the fact that hyphal walls contain many
components that are common wall constituents.
These components may dominate the immune
response and thus reduces the chances of
obtaining the species specific antibodies (Bartnicki-
Garcia, 1968; Wessels and Sietsma, 1981; Hardham
and Mitchell, 1998). PAbs raised by using mycelium
or hyphal cell wall extracts against Phytophthora
species have not proved to be species-specific.
These studies are in agreement with our results
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also (Malajczuk et al., 1975; White et al., 1976;
Mohan, 1988).

Harrison et al., 1990 developed a polyclonal
antiserum, which reacted with mycelial extracts of
two Phytophthora spp. but not with those of 10
other pathogens of potato. P.infestans was readily
detected by ELISA using either the plate trapped
antigen or F(ab’) antibody fragment techniques.
The amount of mycelium was estimated by
comparing the values obtained in ELISA with those
for known concentrations of P.infestans mycelium.
Earlier in similar  type of tests Hardham et al.,
1986 found that anti P. fragariae y-globulin
reacted strongly with extracts of P.infestans,
P.cryptogea and P.nicotianae but not with those of
four other wunrelated fungi. Thus, although
polyclonal antibodies may be useful for detecting a
range of Phytophthora spp. it is likely that
monoclonal antibodies will be required to identify
individual species. Commercially available ELISA
tests for Phytophthora detection based on
antibodies to a generic Phytophthora antigen have
proved useful as a quick means of identifying
infected plants although they can only identify to
the genus level (McDonald et al, 1990; Ali-
Shatayeh et al., 1991). Knapova et al., (1992, 1993)
report on the successful use of the ELISA to detect
this fungus like pathogen at a very low
concentration after it manifested itself in the
potato plant. However, problems may occur
regarding the specificity of the antiserum used
resulting in cross-reactions. But for a routine
testing of samples this protocol can be used for the
detection of P.infestans. As since there is no any
significant reports that other Phytophthora sp.
infecting potato and hampering in healthy seed
production. Easy to-use-test-kit can help to
determine whether or not certain plant pathogens
are present so we can make an informed decision.
ELISA test kits reliably determine whether target
pathogen is present. The test kit is only one tool in
an overall diseases monitoring progress in potato
production.
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Ozet

Tirk ekonomisinde tarim sektoérinin énemli bir yeri bulunmaktadir. Tarkiye’de tarim sektorl en blyik
istihdam yaratan bir sektér olmakla birlikte GSYiH’ya ve ihracata 6nemli katkilar saglamaktadir. Bugiin Tiirkiye
diinyanin en biyilik 7. tarim Grinleri Greticisi ve ihracatgisidir. 2014 yilinda Tirkiye 18 milyar dolar degerinde
tarimsal Urtin ihrag etmistir. Tarimsal Grlnlerin toplam ihracattaki payi ise %11’dir. Bu galismanin amaci Turkiye
ve Orta Asya Ulkelerinin 2001-2014 dénemi igin rekabetcilik dizeyinin belirlenmesidir. Calismada agiklanmis
karsilastirmal Gsttinlikler ve agiklanmis simetrik karsilastirmal Gstiinlikler indeksleri kullaniimistir ve tarim ve
gida Urinleri sektorl analiz edilmistir. Arastirmada kullanilan dis ticaret verileri Uluslararasi Ticaret Merkezi’nin
veri tabanindan elde edilmistir. Arastirma sonucunda Tirkiye’nin tarim ve gida Urinleri ticaretinde Orta Asya
tlkeleri karsisinda zayif bir karsilastirmal Gstlnltge sahip oldugu belirlenmistir.

Anahtar kelimeler: Rekabet giicl, tarim, Tirkiye

Competitiveness of Turkey in Agricultural Products: Comparative Analysis with Central
Asian Countries

Abstract

Agricultural sector has a very important place in Turkish economy. Agricultural sector is the largest
employer sector in Turkey and it has a significant contribution to Gross Domestic Product (GDP) and exports.
Today, Turkey is the 7th largest agricultural producer and exporter in the world. Turkey’s agricultural exports
estimated at $ 18 billion in 2014 and agriculture’s share in Turkey’s export is approximately 11%. The purpose
of this study is to determine competitive level of Turkey and Central Asian countries for the period 2001-2014.
The revealed comparative advantage and revealed symmetric comparative advantage indexes are used in the
study and agri-food products sector were analyzed. The data on foreign trade have been obtained from the
database of International Trade Centre. According the findings that Turkey has a low comparative advantage in
agri-food trade against the Central Asian countries.

Key words: Competitive power, agriculture, Turkey

Giris Turkiye'nin ulastigl pazarlar c¢esitlenmistir. Bugiin

Dinya ekonomisinde kiresellesme Turkiye’nin dis ticaretindeki temel ortagi AB
egilimlerinin arttigi ve teknolojik yayilmalarin Ulkeleridir. Hem ihracatta hem de ithalattaki en
hizlandigl bir ortamda Ulkeler arasi dis ticaretin ylksek islem hacmi AB tlkeleri ile
yapisi, yoni ve kapsami giderek oOnemli hale gerceklesmektedir (Karakas ve Karakas, 2012). Bu
gelmektedir. Bu anlamda Tirkiye ekonomisi nedenle Tirkiye'nin ikili dis ticaretini ampirik
ozellikle 1980 sonrasi donemde yapisal olarak analiz eden galismalarin ¢ogunlukla Turkiye-
degisikliklere ugramis ve 24 Ocak 1980 kararlari ile Avrupa Birligi ticareti Uzerine yogunlastig
ihracata dayali bliyime stratejisini benimsemistir gorilmektedir. Ancak, ozellikle 2000'li yillarin
(Ulucan ve ark., 2014). 24 Ocak kararlarindan sonra ortalarindan itibaren Kafkasya, Ortadogu ve Kuzey
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Afrika gibi bolge Ulkelerinin de Turkiye'nin dis
ticaretindeki payinin giderek artis gosterdigi
gozlenmektedir (Cestepe, 2012).

Orta Asya llkeleri Turkiye’nin dis ticaretinde
AB (lkeleri ya da OECD dulkeleri kadar olmasa da
son yillarda 6nemli bir yer tutmaya baslamistir.
Buglin Orta Asya (Ulkeleri olarak; Kazakistan,
Ozbekistan, Kirgizistan, Tiirkmenistan ve Tacikistan
sayllmaktadir. Dénemin SSCB devletleri olan bu
tlkeler birligin dagilmasinin ardindan
bagimsizliklarini kazanmislardir (Ozdemir ve Cakir,
2007). SSCB’nin dagilmasi sonucunda Turkiye’nin
Orta Asya Ulkeleri ile olan ¢ok tarafli ticari ve
ekonomik iliskileri hizli bir gelisme gostermistir.
Ozellikle 2000 yilindan bu yana Tiirkiye Orta Asya
Ulkeleri icin 6nemli bir ticaret ortag haline
gelmistir. Orta Asya bolgesi Turk yatirimcilari igin
onemli ticari firsatlar sunmakta ve ginimizde
2000’e yakin Tiark sirketleri bolgede faaliyet
gostermektedir. Bugin Tirkiye’nin Orta Asya
bolgesi ile ticaret, altyapi, enerji ve haberlesme
sektorleri basta olmak Gzere birgok alanlarda ticari
iliskileri gelismis durumdadir (Wheeler, 2013;
Alimukhamedov, 2015). Son yirmi yilda Turkiye'nin
Orta Asya ulkelerine yaptigi toplam ihracat 8 kattan
fazla bir artis gostermistir. Ginimizde Orta Asya
tUlkelerinin Tlrkiye’nin toplam ihracatindaki payi
yaklasik %2,5’dir.

Rekabet glici kavrami ve rekabet gliclinlin
Olgtilmesi konusunda, Balassa (1965) tarafindan
ortaya konulan Aciklanmis Karsilagtirmali
Ustiinliikler (AKU) ve benzeri indeksleri kullanarak
rekabet giicint 6lgen ulusal ve uluslararasi nitelige
sahip cok sayida calisma mevcuttur (Késekahyaoglu
ve Ozdamar, 2011). Calismanin bu bélimiinde
Balassa’nin AKU indeksi ve diger &lgiitlerden
yararlanilarak  yapilan ulusal ve uluslararasi
diizeydeki c¢alismalardan bazilari hakkinda kisa
bilgiler sunulmustur.

Camanzi ve ark. (2003) Tarkiye’nin tarim ve
gida Urunlerinde AB karsisindaki rekabet glicl
analiz edilmistir. Arastirmada Lafay indeksi ile
birlikte Grubel-Lloyd indeksi kullanilmistir. Analiz
sonucuna gore Tirkiye ozellikle yas meyve, sebze,
zeytinyaginda AB karsisinda rekabet glcline
sahiptir.

Miral (2006), Tiurk yas meyve ve sebze
sektorliinin  AB’ye karsi rekabet gliciini analiz

etmistir. Calismada 1994-2005 vyillari igin yas
meyve ve sebze {rlinlerine ait agiklanmig
karsilastirmah Ustunlikler  (AKO) katsayisi

hesaplanmistir. Arastirma bulgularina gore, Tirk
yas meyve ve sebze sektori AB karsisinda
karsilastirmali Ustiinlige sahiptir. AKU degeri en
ylksek olan Urinler ise greyfurt, turuncgiller ve
cevizdir.
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Bayramoglu (2010), Turkiye ve Azerbaycan
arasinda ticarete konu olan tarimsal drinlerin
karsilastirmal GstlinlGgd  analiz  edilmistir.
Arastirmada acgiklanmis karsilastirmali Gstlnlikler
indeksi, ihracat benzerlik orani ve Vollrath
indeksleri kullanilmigtir. Analiz sonucunda her iki
Ulkenin tarimsal urinlerde rekabet avantajina
sahip olduklari belirlenmistir. Arastirma bulgularina
gore, Tirkiye daha ¢ok Avrupa Birligi (AB)
pazarinda daha avantaji  konumda iken,
Azerbaycan ise Bagimsiz Devlet Toplulugu (BDT)
pazarinda daha avantajli konumdadir.

Coban ve ark. (2010), Tark tarim sektérinin
AB karsisindaki rekabet giiciinii Balassa’nin AKU
indeksini kullanarak analiz etmislerdir. Calismada
Tirkiye’nin meyve ve sebze, seker ve seker
Urlnlerinde karsilastirmali Gstlinlige sahip oldugu
belirlenmistir.

Cao ve ark. (2011), Cin ile Orta Asya tlkeleri
arasinda tarimsal Urlinler ticaretinin yapisini ve
rekabet glicini{ analiz etmislerdir. Arastirma 2002-
2009 yillarint  kapsamakta ve arastirmada
aciklanmis  karsilastirmali  Ustinlukler  indeksi
kullanilmistir. incelenen dénemde Cin’in tarimsal
Urlnler ihracatinda rekabet giicline sahip olmadigi
belirlenmistir. Orta Asya dlkelerinin ise rekabet
glicini zamanla kaybettigi tespit edilmistir.

Erkan ve ark. (2015), Tirkiye'nin sebze
ihracatinda rekabet gilicini analiz etmislerdir.
Arastirmada 1993-2012 dénemi icin AKU katsayisi
hesaplanmistir. Arastirma sonucunda Turkiye'nin
sebze ve alt gruplan ihracatinda kiresel
piyasalarda o6nemli bir karsilastirmali Gstinlige
sahip oldugu tespit edilmistir. Bununla birlikte,
sebze alt gruplarinin  blylk ¢ogunlugunun
ihracatinda karsilastirmali  UstiinlGgin  olmasina
ragmen, son yillardaki Gstlnliiklerin nispi anlamda
azaldig belirlenmistir.

Peker (2015), Turkiye hububat-baklagil alt
sektorlinlin - Avrupa Birligi pazari karsisindaki
rekabet glclinl analiz etmistir. Bu amagla
hububat-baklagil alt sektortine iliskin aciklanmis
karsilastirmal Ustlinlikler indeksi hesaplanmistir.
Arastirma sonucunda Tirkiye’'nin  AB  pazar
karsisinda mercimek ve nohutta yiiksek rekabet
glicline sahip oldugu belirlenirken, kuru fasulye,
bugday ve misir {rlnlerinde ise rekabet
Gstunltgline sahip olmadigi belirlenmistir.

Sahin (2016) Turkiye'nin tarimsal gida
Urlnlerindeki rekabetgilik diizeyi analiz edilmistir.
Arastirmada 2000-2014 yillart igin agiklanmis
karsilastirmali  UstlinlGkler, agiklanmis simetrik
karsilastirmal Ustilinlikler ve ticaret dengesi indeks
degerleri hesaplanmistir. Arastirma sonucunda
Turkiye’'nin tarimsal gida drilnlerinde rekabet
gliclinlin dustk oldugu belirlenmistir.
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Bu calismada Tirkiye ve Orta Asya ulkeleri
arasinda tarimsal Urunlerin dis ticaret potansiyeli
ve rekabet glcli analiz edilmistir. Calismada
oncelikle Tirkiye’'nin Orta Asya ulkeleri ile olan
tarimsal Urlnler ticaretinin genel yapisi hakkinda
bilgiler sunulmustur. Daha sonra 2001-2014
dénemi igin Tlrkiye’nin Orta Asya ulkeleri ile olan
tarimsal  Urlin  ticaretinin  yapist  Agiklanmig
Kargilagstirmali Ustiinliikler ve Agiklanmig Simetrik
Karsilastirmali  Ustiinliikler 6lgiimleri kullanilarak
analiz edilmistir. Son olarak da elde edilen bulgular
genel hatlariyla degerlendirilmistir.

Materyal ve Yontem
Materyal

Bu ¢alismada Uyumlastiriimis Mal Tanim ve
Kod Sistemi (HS Code) kullaniimistir. Calismada
2001-2014 doénemine ait Uluslararasi Ticaret
Merkezi’nin (International Trade Centre-
INTRACEN) veri tabanindan saglanan HS 2 haneli
Grin gruplarina ait ihracat ve ithalat verileri
kullaniimigtir. HS siniflandirmasi igcinde yer alan
Urin gruplarina ait baghklar Cizelge 1'de
sunulmaktadir. Bu ¢alismada ele alinan Orta Asya
tlkeleri Kazakistan, Tirkmenistan, Ozbekistan,
Kirgizistan ve Tacikistan’dir.

Cizelge 1. HS’ye gore Urlin grubu siniflandirma

listesi
HS kodu  Uriin grubu
01-05 Canli hayvanlar ve hayvansal Uriinler
06-15 Bitkisel Grtnler
16-24 Gida sanayii Urlnleri

Kaynak: INTRACEN veri tabani

Yontem

Calismada Aciklanmig Karsilagtirmali
Ustiinlikler (AKU) indeksi ile Agiklanmig Simetrik
Kargilastirmali  Ustiinliikler ~ (ASKU)  indeksi
kullanilmistir. Bela Balassa tarafindan gelistirilen
AKU indeksi, bir tlkenin belirli bir mal, endustri
veya sektordeki karsilastirmali avantajini veya
dezavantajini  belirlemek icin  kullanilan  bir
yontemdir (Ahmad ve Kalim, 2013). AKU indeksi,
bir maln veya sektorin Ulkenin  toplam
ihracatindaki payl ile s6z konusu malin veya
sektoriin dinyanin toplam ihracatindaki payi
arasindaki orandir. Balassa’nin  AKU indeksi,
karsilastirmali avantajin altinda yatan kaynaklari
belirlemekten ziyade, bir (Ulkenin ‘agiklanmis’
karsilastirmali avantaja sahip olup olmadigini
saptamaya calismaktadir (Utkulu ve imer, 2009).
AKU indeksinin 6zel bir gekiciligi lkeler arasi ve
endustriler arasi gesitli karsilastirma tiplerinde
kullanilan bir indeks seklinde kolayca
olclilebilmesidir. Bu yaklasimda, dis ticaretin mal
bilesiminin, Ulkeler arasindaki goreli maliyetlerle
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birlikte fiyat disi faktorleri de yansittigi kabul
edilmektedir (Cestepe ve Ermis, 2007). Balassa
tarafindan gelistirilen AKU indeksi asagidaki sekilde
formile edilmektedir:

=[2G o

Esitlik 1’de, AKUj, ‘j’ dlkesinin ‘i’ mali igin
aciklanmis karsilastirmali Gstinlikler indeksini, Xj;
‘i’ ulkesinin ‘i’ mahlnin ihracatini, X ‘j° Glkesinin
toplam tarimsal {Griinler ihracatini, Xiw ‘i’ mali
diinya ihracatini ve Xaw diinya toplam tarimsal
Urlnler ihracatini gostermektedir. Eger indeks
degeri birden blylikse o ulkenin ilgili sektérde
karsilastirmali Gstlinlige sahip oldugu soylenir.
Baska bir deyisle, o endustrinin (lkenin toplam
ihracati icindeki payi, diinya ticaretindeki payindan
daha buyuktir. Eger indeks degeri birden az ise
Ulkenin ilgili sektdrde karsilastirmali dezavantaja
sahip oldugu sdylenir. indeks degeri ne kadar
yuksek ise rekabet glicli de o kadar yuksektir (Cao
ve ark., 2011; Pakravan ve Kalashami, 2011).

Yukarida ifade edildigi gibi aciklanmis
karsilastirmali GstlinlGgin olup olmadigl indeks
degerinin 1’den biylk ya da kiiclik olmasina gore
belirlenir. Bunun yaninda daha ayrintili olarak
karsilagtirmali  GstUnlGgin  glicini  gbstermek
amaciyla Balassa’nin AKU katsayisi asagidaki gibi 4
sekilde siniflandirilabilir (Hinloopen ve Marrewijk,
2001):

1.Smniflama: 0 < AKU < 1: Karsilastirmali
Ustlinlik yoktur.

2.Siniflama: 1 < AKU <
karsilastirmal Gistinlik vardir.

3.Siniflama: 2 < AKU < 4: Orta derecede
karsilastirmali Gstlnlik vardir.

2: Zayif bir

4Smiflama: 4 < AKU:  Gicld  bir
karsilastirmal Gistinlik vardir.
Balassa’nin AKU indeksi bazi sorunlar

(asimetrik deger, logaritmik donlsim sorunu vb.)
icermesine ragmen, ampirik calismalarda en ¢ok
kullanilan yoéntemlerden biridir (Ferto, 2007).
Zamanla Balassa’nin AKU indeksine alternatif
olarak bircok yeni indeksler gelistirilmistir.
Bunlardan  birisi de  Agiklanmis  Simetrik
Karsilastirmali  Ustiinliikler indeksidir. Bu indeks
asagidaki sekilde formile edilmektedir:

Bu indeks -1 ile +1 arasinda bir deger

almaktadir. Eger indeks degeri pozitif ise Ulke o
Urinde karsilastirmali  Ustlnlige sahiptir. Eger
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indeks degeri negatif ise Ulke o Urliniln ticaretinde
karsilastirmali dezavantaja sahiptir (Dalum ve ark.,
1998; Laursen, 1998).

Tiirkiye’nin Orta Asya llkeleri ile olan ticaretinin
genel yapisi

Orta Asya bolgesi satin alma glici giderek
artan ve 90 milyonu asan nifusu ile biylyen bir
pazar konumundadir. 1990’ yillar boyunca belirli
kararsiz doénemlerin ardindan, 2000’li yillardan
ginimuze kadarki gecen siirede bolge ekonomileri
genel olarak istikrarli bir seyir yakalamistir. Bolge

Ulkeleri 2002-2012 doneminde ortalama %7
oraninda blylime kaydetmis, Kazakistan,
Tirkmenistan ve Ozbekistan bu dénemde

diinyanin en hizli biylyen ekonomileri arasina
girmistir. Ayni donemde Orta Asya (lkelerinde
gerceklestirilen dogrudan yabanci yatirim yaklasik
12 kat artis gostermis, yabanci yatirimlar ozellikle

Kazakistan, Tirkmenistan ve Ozbekistan’da
yogunlasmistir (Budak, 2013).

Bolgenin ekonomik gelisimini etkileyen
ekonomik, politik ve cografi oOzellikleri soz
konusudur. Petrol, dogal gaz, altin ve diger

metalleri iceren 6nemli dogal kaynaklara sahip
olusu, genis bir cografi alani kapsamasi ve sosyalist
ekonomik modelin izleri bu o&zellikler arasinda
sayilabilir (Celik, 2007). Bolge ekonomilerinden
Kazakistan genis petrol kaynaklarina sahiptir.
Tiarkmenistanin diinyanin en buyuk dérdinci
dogal gaz rezervine sahip oldugu tahmin
edilmektedir. Ozbekistan, dogal gaz ve daha sinirli
olmak Uzere petrol kaynaklarina sahiptir. Ayni

zamanda Ozbekistan ve Tiirkmenistan diinyadaki
en onemli pamuk Ureticisi Ulkeler arasinda yer
almaktadir. Kazakistan, Ozbekistan ve
Turkmenistan’la mukayese edildiginde oldukca
sinirh hidrokarbon kaynaklari bulunan Kirgizistan ve
Tacikistan’in ise hidroelektrik potansiyeli ve maden
yataklari 6ne ¢ikmaktadir (Budak, 2013).

Cizelge 2’de Tirkiye’nin Orta Asya Ulkelerine
yaptigl ihracatin gelisimi goérilmektedir. 1995
yilinda Tirkiye’'nin Orta Asya (lkelerine yaptigi
toplam ihracatin degeri 389 milyon dolar iken, bu
deger 2000 yilinda 346 milyon dolara gerilemistir.
Bu dénemde Orta Asya Ulkeleri ciddi bir ekonomik
istikrarsizlikla karsi karsiya kalmislardir. S6z konusu
Ulkelerde korumaci ekonomi politikalari izlenmis ve
bunun sonucunda da hem ihracatta hem de
ithalatta keskin disusler gorilmistir (Erol ve
Sahin, 2013). Ancak 2000'li yillarin baslarindan
itibaren bolgedeki ekonomik istikrarsizhik
diizelmeye baslamis ve Orta Asya ilkeleri son 10
yilda ciddi bir ekonomik biyime kaydetmislerdir.
Orta Asya’da ekonominin toparlanmaya
baslamasiyla beraber Tirkiye'nin bolge ile olan dis
ticareti yeniden artmaya baslamistir. 2005 yilinda
Tarkiye’'nin Orta Asya (lkelerine yaptigl ihracat
degeri 900 milyon dolari gegmis ve bu deger 2015
yilinda ise 3,5 milyar dolara ulagsmistir. 1995-2015
yillari arasinda Tirkiye'nin Orta Asya ulkelerine
yaptigl toplam ihracat 8 kattan fazla bir artis
gostermistir. S6z konusu donemde Orta Asya
Ulkelerinin Tirkiye’nin toplam ihracatindaki payi
ise %1,8'den %2,5’e ylikselmistir.

Cizelge 2. Tiirkiye'nin Orta Asya Ulkelerine yaptigi toplam ihracat (Milyon Dolar)

Yillar Kazakistan Tiirkmenistan Ozbekistan Tacikistan Kirgizistan Toplam
1995 150 56 38 138 6 389
2000 118 120 82 4 20 346
2005 459 180 151 46 89 927
2010 818 1139 282 143 129 2514
2015 750 1857 488 162 294 3554

Kaynak: TUIK, 2017

Tirkiye’'nin Orta Asya (lkelerine yonelik
ihracatinda en yiksek payr Tirkmenistan
almaktadir. 2015 yilinda Tirkiye’nin Orta Asya
Ulkelerine yaptigi toplam ihracatin  %52’si
Tlrkmenistan’a  yapilmistir. Bunu  sirasiyla
Kazakistan (%21), Ozbekistan (%14), Kirgizistan
(%8) ve Tacikistan (%5) izlemektedir. 1995-2015
doénemi incelendiginde Turkiye’'nin Orta Asya
tlkelerine yaptigi toplam ihracatta
Tirkmenistan’in, Ozbekistan’in ve Kirgizistan’in
paylari artarken, Kazakistan ile Tacikistan’in paylari
azalmistir (Sekil 1). Orta Asya ulkeleri arasinda
Kazakistan ve Turkmenistan’in Tirkiye icin ticari
anlamda en 6nemli ortaklar oldugu gorilmektedir.
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Bununla birlikte Tirkiye diger Orta Asya ulkeleri ile
olan ticari iliskilerini gelistirmektedir (Varbanets,
2012; Alimukhamedov, 2015).

Cizelge 3’'de Tirkiye’'nin  Orta Asya
tlkelerinden yaptig ithalatin gelisimi
sunulmaktadir. Sovyetler Birligi'nin  dagilmasi

sonrasinda Orta Asya Ulkelerinin Tirkiye’ye ihracati
hizla artmistir. ilk yillarda Orta Asya (lkeleri
hammadde yogun rlnleri ihrag ederken,
gliniimiizde hammadde yogun Urlnlerle birlikte
emek yogun ve sermaye yogun lrinler de ihrag
etmektedirler. Son 20 yillik donemde Tiirkiye’'nin
Orta Asya Ulkelerinden yaptigi ithalat 8 kattan fazla
bir artis gostermistir. Tirkiye’nin Orta Asya
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Ulkelerinden yaptigl toplam ithalat 1995 yilinda 271
milyon dolar iken, bu deger 2015 yilinda 2,6 milyar
dolara ulasmistir. Orta Asya Ulkelerinin Turkiye’nin

toplam ithalatindaki payr 1995-2015 yillari arasinda

%0,8'den %1,3’e ylkselmistir.
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Sekil 1. Tirkiye'nin Orta Asya Ulkelerine yaptigl toplam ihracatta bolge ekonomilerinin payi
Cizelge 3. Turkiye’'nin Orta Asya lilkelerinden yaptigi toplam ithalat (Milyon Dolar)
Yillar Kazakistan Tiirkmenistan Ozbekistan Tacikistan Kirgizistan Toplam
1995 86 111 61 6 5 271
2000 346 97 85 16 2 548
2005 558 160 261 47 14 1042
2010 1392 386 861 283 30 2954
2015 1109 557 711 203 76 2659
Kaynak: TUIK veri tabani
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Sekil 2. Tiirkiye’nin Orta Asya (ilkelerinden yaptigi toplam ithalatta bolge ekonomilerinin payi
Tlrkiye’nin Orta Asya Ulkelerinden yaptig Tacikistan ve Kirgizistan’in paylari artarken,

ithalatta en yiksek payr Kazakistan almaktadir.
2015 yilinda Tarkiye'nin Orta Asya ulkelerinden

Tiurkmenistan’in payi ise yaklasik yari yariya kadar
azalmistir (Sekil 2).

yaptigl toplam ithalatin %42’si Kazakistan’dan Tarkiye’'nin  Orta Asya (lkeleri ile olan
yapilmistir.  Bunu sirasiyla Ozbekistan (%27), ticareti UrGn gruplar itibariyle incelendiginde
Tlrkmenistan (%21), Tacikistan (%8) ve Kirgizistan sermaye yogun ve emek yogun drinlerin agirlikta
(%3) izlemektedir. 1995-2015 dénemi oldugu gorilmektedir. Turkiye’nin bolge

incelendiginde Turkiye’nin Orta Asya ulkelerinden
yaptigl toplam ithalatta Kazakistan, Ozbekistan,
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ekonomilerine yaptigi ihracatta ilk siray1 %27,5 pay
ile makineler ve elektrik malzemeleri Griin grubu
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almaktadir. Tirkiye’nin Orta Asya Ulkelerine en
fazla ihrag ettigi diger Grin gruplari ise metaller,
tekstil Grinleri, muhtelif mamul esya ve plastikler
olarak siralanmaktadir.

Tirkiye’'nin Orta Asya llkelerinden en fazla ithal
ettigi Urlin grubu ise metal ve metal Urinler
grubudur. Turkiye’nin  Orta Asya’dan yaptigl
ithalatin  %49,4'0 metal ve metal Urinleri
olusturmaktadir. Bunu sirasiyla tekstil Griinleri,
mineral yakitlar ve mineral yaglar, bitkisel Grinler

ve plastikler izlemektedir. Tirkiye’'nin Orta
Asya’dan yaptigi ithalatin yaklasik yarisini metal ve
metal UrUnleri olusturmaktadir (Cizelge 4).
GUnUmiuzde Tirkiye en fazla demir-gelik ve metal
UrGnleri  ithalatt  yapan Ulkelerden  biridir.
Tirkiye’'nin demir ve celik sektort agirlikli olarak
ithal girdi ile g¢alismakta ve sektorde kullanilan
hurdanin  yaklagik  %70’i  yurtdisindan ithal

edilmektedir (Ersoz ve ark., 2015).

Cizelge 4. Turkiye’nin Orta Asya’ya ihracatindaki ve Orta Asya’dan ithalatindaki ilk bes Griin grubu (2014 Yili)

ihracattaki ilk 5 Griin

ithalattaki ilk 5 Griin

- Deger Pay R Deger Pay
Uriin adi (Milyon $) (%) Uriin adi (Milyon $) (%)
Makineler ve elektrik - .

. 1239 27.5 Metal ve metal Uriinleri 1416 49.4
malzemeleri
Metal ve metal Grlinleri 675 14.9 Tekstil Grlnleri 591 20.6
Tekstil tirtinleri 476 105  Mineralyakitiar ve mineral 583 20.3

yaglar
Muhtelif mamul esya 440 9.7 Bitkisel trtnler 142 49
Plastikler 407 9.0 Plastikler 55 1.9
Kaynak: INTRACEN veri tabani
Tirkiye ve Orta Asya (Ulkeleri arasinda hesaplanan indeks degerleri Cizelge 6 ve Cizelge

tarimsal Urdnlerin ticaretine iliskin veriler Cizelge
5’de sunulmaktadir. 2014 yilinda Tirkiye’nin Orta
Asya Ulkelerine olan tarimsal Urlinler ihracati 197,9
milyon dolar iken, tarimsal Urlnler ithalati ise
155,1 milyon dolar olarak gergeklesmistir.
Tirkiye’'nin Orta Asya (lkelerine olan tarimsal
Grdnler ihracati, s6z konusu Ulkelere olan toplam
ihracatin  %4,39’unu  olusturmaktadir. Tarimsal
Urinler ithalati ise toplam ithalatin %5,41'ini
olusturmaktadir.

Tirkiye’'nin  Orta Asya Glkelerine olan
tarimsal dUrinlerinin ihracatinda en fazla payi
%15,72 ile kakao ve kako mistahzarlari almaktadir.
Bunu sirasiyla seker ve seker mamulleri (%14,76),
yenilen gesitli gida mistahzarlari, (%7,85), canli
agaglar ve sls bitkileri (%7,63), esasini hububat,
un, nisasta veya st teskil eden mistahzarlar
(%7,50) vs. izlemektedir. Tirkiye'nin Orta Asya
Ulkelerinden ithal ettigi baslica tarimsal Grilinler
arasinda %38,95 ile hububat en vyiksek payi
almaktadir. Bunu sirasiyla yenilen sebzeler
(%25,62), yagh tohum ve meyveler (%18,98), diger
hayvansal menseli driinler (%6,05) vs. takip
etmektedir.

Bulgular ve Tartisma

Bu boliimde Tirkiye ve Orta Asya (ilkelerinin
tarimsal Grlnlerde rekabet glici karsilastirmal
olarak analiz edilmistir. Analiz asamasinda
Aciklanmis Karsilastirmal Ustiinliikler (AKU) indeksi
ve Aciklanmis Simetrik Karsilastirmali Ustiinliikler
(ASKU) indeksi hesaplanmistir. Analiz sonucunda
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7'de sunulmaktadir. Buna gore Tirkiye tarimsal
UrGnlerde karsilastirmali Ustunlige sahiptir. Alt
sektorler itibariyle ele alindiginda Tarkiye’nin “canli
hayvan ve hayvansal Urinler”, “bitkisel Griinler” ve
“gida sanayii Urlinlerde” karsilastirmali Ustinlige
sahip oldugu gorilmektedir. Ancak incelenen
dénemde AKU ve ASKU indeks degerlerinde bir
gerileme s6z konusudur. Bu da Turkiye’nin tarimsal
Urinlerde rekabet gilicinin zamanla zayifladigina
isaret etmektedir. AKU indeks degerine gore
Tarkiye tarimsal drinlerde zayif bir karsilastirmali
UstlinlGge sahiptir.

Orta Asya Ulkeleri ayri ayri
degerlendirildiginde Ozbekistan, Kirgizistan ve
Tacikistan toplam tarimsal Urlinlerde karsilastirmal
Ustunlige sahipken, Kazakistan ve Tirkmenistan
ise tarimsal Urunlerde karsilastirmali dezavantaja
sahiptir. Alt Grlin gruplar itibariyle incelendiginde
ise Kazakistan, Tirkmenistan ve Ozbekistan’in
“bitkisel Griinlerde” karsilastirmali Gstunlige sahip
oldugu gorilmektedir. Kirgizistan ve Tacikistan ise
“canli hayvanlar ve hayvansal Uriinler” ve “bitkisel
Urlinler”  grubunda karsilastirmal  Gstinlige
sahiptirler. Orta Asya llkelerinden Kazakistan,
Turkmenistan, Ozbekistan ve Tacikistan bitkisel
Urlinlerde orta derecede karsilastirmal Gstinlige
sahip iken, Kirgizistan ise zayif bir karsilastirmali
Ustlinliige sahiptir. Buna karsin Kirgizistan canli
hayvan ve hayvansal (rlnlerde orta derecede
karsilastirmali  Gstiinlige sahiptir. S6z konusu
Ulkeler gida sanayii drlnleri grubunda ise
karsilastirmali dezavantaja sahiptirler.
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Cizelge 5. Tiirkiye ve Orta Asya Ulkeleri arasinda tarimsal driinlerin ticaretinin dagilimi (2014 Yili)

Tiirkiye Orta Asya Ulkeleri
- Deger Oran Deger Oran
Ortin adi (Bin$) (%) (Bin$) (%)
Canli hayvanlar 1981 1.00 25 0.02
Etler ve yenilen sakatat 13430 6.78 0 0.00
Baliklar 1152 0.58 795 0.51
Sut ve st Grinleri 9503 4.80 0 0.00
Diger hayvansal menseli Grtinler 6 0.00 9392 6.05
Canli agaglar ve diger bitkiler 15111 7.63 3423 2.21
Yenilen sebzeler 2325 1.17 39761 25.62
Yenilen meyveler 11766 5.94 9280 5.98
Kahve, ¢ay ve baharat 964 0.49 12 0.01
Hububat 1275 0.64 60443 38.95
Degirmencilik Grunleri; nisasta; bugday gliteni 287 0.14 10 0.01
Yagli tohum ve meyveler 4962 2,51 29454 18.98
Lak, sakiz, regine 149 0.08 0 0.00
Oriilmeye elverisli bitkisel maddeler 18 0.01 25 0.02
Hayvansal ve bitkisel kati ve sivi yaglar 12537 6.33 62 0.04
Et, balik, kabuklu hayvanlar, yumusakcalar 2660 1.34 0 0.00
Seker ve seker mamulleri 29211 14.76 0 0.00
Kakao ve kakao miistahzarlar 31108 15.72 0 0.00
Esasini hububat, un, nisasta veya st teskil eden miistahzarlar 14845 7.50 11 0.01
Sepze, rr.1.eyve, sert kabuklu meyvelerin diger kisimlarindan elde 14670 741 1 0.00
edilen mustahzarlar
Yenilen gesitli gida miistahzarlari 15535 7.85 0 0.00
Mesrubat, alkolli ickiler ve sirke 6934 3.50 65 0.04
Gida sanayiinin kalinti ve dokiintleri 4316 2.18 2409 1.55
Titln ve thtln yerine gegen islenmis maddeler 3204 1.62 0 0.00
Toplam 197949 100.00 155168 100.00

Kaynak: INTRACEN veri tabani

Cizelge 6. Tirkiye ve Orta Asya lilkelerinin tarimsal iriinlerine ait AKU indeks degerleri

Canli hayvanlar ve e e Gida sanayii Toplam tarimsal
. Bitkisel Uiriinler - . -
hayvansal lriinler (HS 06-15) iiriinleri iirtiinler
(HS 01-05) (HS 16-24) (HS 01-24)

Ulkeler 2001- 2008- 2001- 2008- 2001- 2008- 2001- 2008-

2007 2014 2007 2014 2007 2014 2007 2014
Tirkiye 1.52 1.50 1.54 1.32 1.05 1.05 1.44 1.30
Orta Asya 10.59 5.66 10.75 1040  2.51 1.64 4.78 4.94
Ulkeleri
Kazakistan 1.82 0.73 2.38 2.17 0.31 0.30 0.59 0.42
Tlarkmenistan 0.16 0.43 2.66 2.10 0.16 0.41 0.04 0.11
Ozbekistan 0.51 0.28 2.33 2.29 0.42 0.26 1.26 1.13
Kirgizistan 6.57 2.83 1.13 1.61 1.18 0.54 1.62 1.61
Tacikistan 1.53 1.40 2.31 2.23 0.44 0.13 1.26 1.66

Orta Asya (lkeleri bir batin olarak grubunda zayif bir karsilastirmali  Gstlinlige

degerlendirildiginde tarimsal Urlnlerde gicli bir sahiptirler.

karsilastirmali Gstinlige sahip olduklari
goriilmektedir. Orta Asya Ulkeleri toplam tarimsal
Urlinlerde  Tirkiye'ye  nazaran  glgli  bir
karsilastirmali Ustlnlige sahiptir. Orta Asya (lkeleri
ozellikle “canli hayvanlar ve hayvansal Grlnler” ve
“bitkisel Grtinler” grubunda gli¢li bir karsilastirmal
Gstinlige sahipken, “gida sanayii Grdnleri”

Arastirma sonucunda Orta Asya (llkelerinin
tarimsal Urinlerde 6zellikle hayvansal ve bitkisel
Urlinlerde Tirkiye'ye gore glcli bir rekabet giicline
sahip olduklari anlagilmaktadir. Orta Asya (lkeleri
tarim agirlikh bir ekonomik yapiya sahiptirler.
Ayrica Orta Asya (Ulkeleri tarim ve hayvancilik
alanlarindaki Gretim faktorlerine gorece daha fazla
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sahiptirler. Bu durum Orta Asya ulkelerinin tarimsal

Urinlerde gugli bir rekabet glicine sahip
olmalarina olanak saglamaktadir.
Sonug ve Oneriler

Bu g¢alismada Tirkiye ve Orta Asya
Ulkelerinin  tarimsal Urtnler dis ticaretindeki

kargilastirmali Ustunligu ve rekabet glci analiz
edilmeye caligilmistir.  Bu amagla Agiklanmig
Karsilastirmali  Ustiinliikler (AKU) ve Aciklanmis
Simetrik  Karsilastirmali  Ustinliikler  (ASKO)
indekslerinden vyararlanilmistir.  AKU ve ASKU
indekslerinin hesaplanabilmesi i¢in Uluslararasi
Ticaret Merkezi’nin veri tabanindan elde edilen dis
ticaret  verilerinden  yararlanilmistir.  Analiz
sonucunda Turkiye’nin tarimsal Grlinlerde rekabet
gicine sahip oldugu gorilmektedir. Ancak,
Tlrkiye’nin Orta Asya Ulkeleri karsisinda tarimsal
Urinlerde rekabet gilclinin dasik oldugu
gorilmektedir. incelenen dénemde hem
Turkiye’nin hem de Orta Asya ulkelerinin tarim ve
gida Urinlerine ait indeks degerlerinde genel
olarak bir azalma gorulmektedir. Bu da s6z konusu
llkelerin rekabet gilcinin giderek zayifladigina
isaret etmektedir.

Genel olarak degerlendirme yapilacak olursa son
20 yilda Turkiye ile Orta Asya ulkeleri arasinda
ticari iliskilerde 6nemli gelismeler kaydedilmistir.
Tirkiye ile Orta Asya llkeleri arasindaki ticaretin
Turkiye'nin lehine gelistigi goriilmektedir. Zengin
dogal kaynaklara sahip olan Orta Asya bdlgesi
Tirkiye icin Onemli bir pazari olusturmaktadir.

Ancak, gunimuizde Turkiye ile Orta Asya
ekonomileri arasinda ticari iliskilerin yeterli
seviyede oldugu sodylenemez. Zira, Orta Asya

Ulkelerinin Tarkiye’nin ihracat ve ithalatindaki payi
oldukga dusuktir. Tirkiye ihracatinda Orta Asya
Ulkelerinin aldigi pay %2,5, ithalatinda pay! ise
%1,3'dir. Bu rakamlar, Tirkiye’'nin Orta Asya
Ulkeleri ile olan dis ticaretinin gelistirilmesi
gerektigini gostermektedir. Turkiye ile Orta Asya
Ulkeleri arasindaki ekonomik ve ticari iliskilere yeni
bir boyut kazandirmak icin saglkh bir ulastirma
politikasi ile tasimacilik altyapisindaki eksiklikler
giderilmeli, ikili ticarette biirokratik engeller
kaldirilmali, kayit disi ekonomi ile miicadele
edilmeli ve bolge ile dis ticareti gelistirmeye yonelik
etkin bir devlet politikalari uygulanmalidir.

Cizelge 7. Tirkiye ve Orta Asya lilkelerinin tarimsal iriinlerine ait ASKU indeks degerleri

Canli hayvanlar ve e e Gida sanayii Toplam tarimsal
e Bitkisel Uriinler g . Lo
hayvansal iiriinler (HS 06-15) riinleri riinler
(HS 01-05) (HS 16-24) (HS 01-24)
Ulkeler 2001- 2008- 2001- 2008- 2001- 2008-
2001-2007 20082014, 2014 2007 2014 2007 2014

Turkiye -0.17 0.19 0.21 0.14 0.02 0.02 0.18 0.13
Orta Asya 0.41 0.70 0.83 0.82 0.40 0.23 0.65 0.66
Ulkeleri
Kazakistan -0.18 -0.17 0.41 0.37 -0.54 -0.55 -0.27 -0.41
Turkmenistan -0.75 -0.53 0.45 0.35 -0.73 -0.49 -0.92 -0.80
Ozbekistan -0.49 -0.57 0.40 0.39 -0.44 -0.59 0.10 0.04
Kirgizistan 0.19 0.46 0.02 0.23 0.06 -0.30 0.23 0.23
Tacikistan -0.50 0.11 0.39 0.38 -0.41 -0.78 0.11 0.17
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Ozet

Bu calisma, Trakya Bolgesinde iyi tarim uygulamasi yapan ve yapmayan tziim Ureten tarim isletmelerini
kapsamaktadir. Calismanin temel amaci, iyi tarim uygulamasi yapan ve yapmayan isletmelerin ekonomik olarak
karsilastirilmasidir. Kirklareli, Edirne ve Tekirdag illerinde iyi tarim uygulamasi yapan 27 GzUm dreticisinin
tamamiyla, ayni sayida iyi tarim uygulamasi yapmayan Gziim dreticisi ile anket calismasi yapilmistir. Trakya
Bolgesinde iyi tarim uygulamasi yapan isletmelerde bir kg Gziim yetistirmenin maliyeti 1.12 TL/da, iyi tarim
uygulamasi yapmayan isletmelerde 1.14/da TL olarak belirlenmistir. iyi tarim uygulamasi yapan isletmelerde
toplam masraflar 1341.56 TL/da, gayri safi Gretim degeri 1825 TL/da, brit kar 1034.85 TL/da, mutlak kar 483.45
TL/da, nispi kdr 1.36 olarak hesaplanmistir. lyi tarim uygulamasi yapmayan isletmelerde toplam masraflar
1366.45 TL/da, gayri safi Gretim degeri 1800 TL/da, brit kar 988.94 TL/da, mutlak kar 433.55 TL/da, nispi kar ise
1.32 olarak belirlenmistir. Her iki Gretim tarzinda da Gizim vyetistiriciligi karli olmakla birlikte, iyi tarim uygulamasi
yapan isletmelerde Gizim yetistiriciligi daha karl gérilmektedir.

Anahtar kelimeler: iyi tarim uygulamalari, maliyet, mutlak kar, nispi kar, Trakya

Economic Analysis of Good Agricultural Practices in Grape Farming: Case of Thrace Region

Abstract

This study includes the vineyard farms which apply and do not apply good agricultural practices in Thrace
Region. The basic purpose of this study is the economical comparison of the farms applying and not applying
good agricultural practices. The 27 grape producers who applied good agricultural practices were interviewed
and data were gathered by using questionnaire method in Kirklareli, Edirne and Tekirdag provinces. In the same
provinces, the same survey was also conducted with the same number of producers which do not apply good
agricultural practices. In Thrace Region, the one kg grape production cost was calculated 1.12 TL in the farms
which applied good agriculture while it was calculated 1.14 TL at the farms which did not apply the good
agriculture. Total production cost, gross production value, gross profit, net profit and relative profit were
determined to be respectively as 1341.56 TL, 1825 TL, 1034.85TL, 483.45 TL and 1.36 in the farms applying good
agricultural practices. Total production cost, gross production value, gross profit, net profit and relative profit
were determined to be respectively as 1366.45 TL, 1800 TL, 988.94 TL, 433.55 TL and 1.32 in the farms not
applying good agricultural practices. Grape farming is profitable in both production types but grape farming is
more profitable in the farms applying good agricultural practices.

Key words: Good agricultural practices, cost, net profit, relative profit, Thrace
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Giris

GlnUimuzde, toplumlarin  en  buyilk
gereksinimi glivenli gida maddeleri saglamaktir.
Dinya niifusunun hizla artmasi, gelisen teknolojiye
bagh cevre kirliligi, ekonomik glgsizlik ve egitim
yetersizligi beslenme sorunlarini derinlestirmekte

ve glvenli gida teminini zorlastirmaktadir.
Sanayilesme ile birlikte yasam standardinin
yukselmesi  karsisinda, gida Uretiminde ve

kullaniminda yeni egilimler olusmustur. Tiketiciler
daha ¢ok hazir gida maddelerine yénelmis ve bunun
sonucu olarak ¢ok gesitli gida maddeleri lreten ve
hazirlayan sanayiler gelismistir. Bu durumda, cesitli
gida maddeleri ile karsi karsiya kalan tiketiciyi,
saglk ve ekonomik yonlerden korumak lzere gida
kontrol hizmetleri énem kazanmustir. Tirkiye'de
gida endustrisi agisindan son yillarda hizl gelismeler
kaydedilmistir. Ancak glincel degisiklikler, bu
gelismelerin daha da ileri gotirilmesini zorunlu
kilmaktadir (Anonim, 2014a).

Cagin gerektirdigi tempolu yasamla birlikte,
artan gelir diizeyi ve egitim seviyesi ile tlketiciler
givenli gida tiketimine daha fazla 6nem vermeye
baslamistir. Tiketiciler dogrudan tiikettikleri
tarimsal Grlnler basta olmak Uzere, satin aldiklari
tim gida Urlinlerinin glivenliginden emin olmak
istemektedir. Bu nedenle gerek dogrudan tarimsal
Urlinlerin, gerekse islenmis gida Uriinlerinin glivenle
uretildiginin garantisini tiiketicilere sunabilmek icin,
birtakim sistemler ve standartlarin olusturulmasi
gerekliligi kaginilmaz olmustur. FAO tarafindan,
“tarimsal  Uretim  sisteminin  sosyal acgidan
yasanabilir, ekonomik agidan karli ve verimli, insan
saghgini koruyan, hayvan sagligi ve refahiile cevreye
6nem veren bir hale getirmek igin uygulanmasi
gereken islemler” olarak tanimlanan lyi Tarim
Uygulamalari  (iTU) konusundaki  gelismeler,
Tirkiye’de toplam tarimsal Uretim ve ihracat
miktarlarinin i¢ ve dis pazarda rekabet edecek
seviyeye ulasmasinda 6nemli rol oynayacaktir. Bu
sayede dis pazara kaliteli ve glivenli drin
sunulurken, i¢c pazarda tlketicilerin saghkli ve
glvenilir Grin tliketmeleri saglanmis olacaktir
(Anonim, 2014b).

Uziim, iklim ve toprak yéniinden fazla segici
olmamasi ve alternatif degerlendirme olanaklarina
sahip olmasi nedeniyle diinyada ve Tirkiye'de
yetistiriciligi yapilan yaygin kiltir bitkilerinden
biridir (Semerci ve ark., 2015; Cakir ve ark., 2017).
Birlesmis Milletler Gida ve Tarim Orgiitii (FAO) 2014
yili istatistiklerine gore Tlirkiye, diinyada bag alani
bakimindan 5. ve tiziim Gretimi bakimindan 6. sirada
olan &nemli bir Gilkedir. Ulkeler Giziim Gretim miktar
acisindan degerlendirildiginde; Cin, ABD, italya,
ispanya, Fransa ve Tiirkiye olarak siralanmaktadir.
Bu ilkelerden Fransa ve Ispanya saraplik Gziim
tretimi ile ®n plana cikarken, italya sofralik ve
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saraplk, ABD ve Cin sofralik, kurutmalik ve saraplk
ve Tirkiye ise hem sofralik hem de kurutmalik Gziim
Uretimi ile 6ne gikmaktadir.

Tirkiye Istatistik Kurumu (TUIK) verilerine
gore 2016 yih itibariyle Turkiye’de Gzim dretim
alani 435227 ha ve Gzim Uretimi 4 milyon tondur.
Uretilen Uziimlerin  %49.8'i sofralik, %38.4°0
kurutmalik ve %11.8'i siralik/saraphk 6zelligi olan
Gzlimlerdir. Cakir ve ark (2014a) Diyarbakir ili Egil
ilcesinde yapmig olduklari galismada, Ureticilerin
tamaminin siralik amaciyla Gziim vyetistiriciligi
yaptiklarini, GCakir ve ark (2014b) Diyarbakir ili Lice
ilcesinde yapmis olduklarn diger calismada ise
Ureticilerin genel olarak Gizim yetistiriciligini sofralik
(%24), kurutmalik (%2) ve siralik (%98) olarak
yaptiklarini belirtmislerdir. “Mardin ili Savur ilgesi
Bag isletmelerinin Mevcut Durumu ve Potansiyeli”
isimli Cakir ve ark (2015) tarafindan yapilan diger bir
¢alismada, dreticilerin GzUm vyetistiriciligini genel
olarak sofralik (%69), kurutmalik (%79) ve siralik
(%50) olarak yaptiklari belirlenmistir. Cakir ve ark
(2017) tarafindan Mardin ili Nusaybin ilgesinde
yapilan calismada dreticilerin tamaminin zim
yetistiriciligini  sofralik ve kurutmalik olarak
yaptiklari, siralik olarak yapilan Gretim oraninin ise
%41 oldugu belirlenmistir.

Ege Bolgesi, bag alani ve GzUm Ulretimi en
fazla olan bolge olurken, bu bolgeyi sirasiyla
Akdeniz, Glineydogu, Orta Anadolu, Marmara, Dogu
Anadolu ve vyiksek nem nedenleriyle bagcilik
bakimindan oldukga disiik bir potansiyelin oldugu
Karadeniz Bolgesi izlemektedir.

Marmara Bolgesi’'nin  Trakya kesiminde
saraplik, Anadolu tarafinda ise orta mevsim ve geg
mevsimde olgunlasan sofralik Gzim cesitleri
yetistiriimektedir. Tekirdag ve Edirne’de saraplik
Gzlm Uretimi ¢cok yaygindir ve Urilinler genellikle
ozel sektore ait sarap fabrikalarinda
degerlendirilmektedir. Tekirdag, Edirne ve Kirklareli
illeri (Trakya Bolgesi) Tirkiye’nin 6nemli bagci illeri
arasindadir. Bolge bag alanlar  Tirkiye bag
alanlarinin yaklagik %1’ini olusturmaktadir. Bolgede
saraplik ve sofralik amach bagcilik yapiimaktadir.
Tirkiye istatistik Kurumu 2016 yili kayitlarina gore
bolgede 6166.2 ha bag alaninda 56794 ton lziim
Uretilmektedir.

Kirklareli ilinde 2012 yilinda 7 dretici 1705.8
ha alanda, Edirne ilinde 15 Uretici 1141.3 ha alanda,
Tekirdag ilinde ise 23 Uretici 303.6 ha alanda iyi
tarim uygulamasi yapmislardir. Tirkiye genelinde
ise toplam 3676 Uretici 83717.1 ha alanda iyi tarim
uygulamasi yapmistir. Arastirmanin yirttuldtga
illerdeki Gretici sayisinin Tlrkiye icindeki pay1 %1.22,
Uretim alaninin payi ise %3.76’dir (Anonim, 2014c).

Bu c¢alismada, Trakya Bolgesinde Uzim
Uretiminde iyi tarim uygulamasi yapan ve yapmayan
isletmelerde Gzim liretiminin ekonomik
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degerlendirilmesi yapilmis, girdi maliyetleri ve
miktarlari tespit edilmistir.
Materyal ve Yontem
Materyal
Arastirmanin  ana materyalini Kirklareli,

Edirne ve Tekirdag illerinde (izim Uretiminde iyi
tarim uygulayan ve uygulamayan Ureticilerle yapilan
anket g¢alismalari olugturmustur. Bununla birlikte
arastirma konusuyla ilgili olarak daha 6nce yapilmis
olan yerli ve yabanci ¢alismalar ve istatistiklerden de
yararlaniimigtir.

Yontem
Orneklemede kullanilan metot

Kirklareli, Edirne ve Tekirdag illerinde tam
sayim yontemine gore, iyi tarim uygulamasi yapan
27 GzUm Ureticisinin  tamamiyla anket galismasi
yapilmistir. Calismada, iyi tarim yapan ve yapmayan
isletmelerin karsilastirilabilmesi icin, ayni bolgede
ve ayni sayida, benzer 6zellikte iyi tarim yapmayan
GzUm Ureticisi ile anket calismasi yapiimistir.

Verilerin analizinde kullanilan metot

isletme giderleri bitge analiz y&éntemi,
tretim giderleri alternatif maliyet unsuru yontemi
ile saptanmistir. Iyi tarim yapan ile yapmayan
isletmelerde Gziim Uretimi icin harcanan degisken
ve sabit masraflar, bir kg Griin maliyeti, verim ve
gayrisafi Uretim degerleri, brat kar ve mutlak kar

degerleri, nispi karliik oranlari belirlenerek
ekonomik anlamda karsilastirmalari yapilmistir.
Aile is glcu Ucret karsihiginin

hesaplanmasinda arastirma yoéresindeki kadin ve
erkek isgilere verilen glinlik Gcretler esas alinmistir.
Doner sermaye faizi degisen bir masraf olup, Gretim
faaliyetine yatirilan sermayenin firsat maliyetini
yansitmaktadir. Doner sermaye faizi, degisen
masraflara T.C. Ziraat Bankasinin bitkisel Gretim

kredilerine  uyguladigi  faiz  oraninin  vyarisi
uygulanarak (%5) hesaplanmistir. Ciplak arazi
degerinin faizi, arastirma bolgesindeki ciplak

arazinin cari alim satim degerinin %5’i alinarak
tespit edilmistir (Kiral ve ark., 1999). Tesis sermayesi
faizi ise toplam tesis masraflari yari degerine %5 faiz
uygulanarak hesaplanmistir.  Tesis masraflari
toplaminin (4 yil) bahgenin ekonomik 6mriine
bolinmesiyle, tesis masraflari amortisman payi
bulunmustur. Bu doénemde her vyl vyapilan
masraflarin toplamina, o yil gerceklesen masraflari
%5’i normal faiz gideri olarak eklenmistir. Genel
idari giderlerinin hesaplanmasinda ise degisken
masraf toplaminin %3’G alinmistir. Ayrica ¢iplak
arazi kiymeti degerinin %5’i de her yil bu masraflara
ilave edilmistir (Agil ve Demirci, 1984).

iyi tarim uygulamasi yapilan (iziimde,
sertifikasyon Ucreti ve analiz Ucretleri degisken
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masraf olarak alinmistir. iTU igin iretim alaninda
yapilmasi zorunlu ilag deposu, ilag dolabi, yangin
sondirme ekipmanlari, maske, gozlik eldiven,
palet, metal varil, ilag hazirlama unitesi, ilk yardim
kutusu, tuvalet vb. i¢in yillik amortisman oranlari
hesaplanarak, sabit masraflar kisminda tesis
masraflari amortisman payina ilave edilmistir. Uziim
Uretim faaliyetinin basari diizeyinin
degerlendirilebilmesi ve iyi tarim uygulama
durumunun karsilastirlmasinda birim alana brit,
mutlak ve nispi kar gostergeleri kullanilmigtir. Bu
gostergelerin hesaplanmasinda;

Brit kar = Gayrisafi Gretim degeri - Degisken
masraflar,

Mutlak (Net) kar = Gayrisafi Uretim degeri-
Uretim masraflari

Nispi (Oransal)
degeri/Uretim masraflari,

kar = Gayrisafi Uretim

formdalleri kullanilmistir (Agil ve Demirci,
1984; Kiral ve ark.,1999; Tanrivermis, 2000).

Bulgular ve Tartisma
Makine Ceki Giicii ve is Giicii ihtiyaglan
isletmelerin isgiicli ve ceki giicii kullanimlari
incelenmistir. Uziim retim faaliyetinde isgiici
kullanimiincelendiginde, iyi tarim uygulamasi yapan
isletmelerde 57.95 saat, iyi tarim uygulamasi
yapmayan isletmelerde ise 58.05 saat isgliciine
gereksinim oldugu belirlenmistir (Cizelge 1). lyi
tarim uygulamasi yapan isletmelerde kullanilan
isglicinin %68.08’i bakim islerinde, %31.92’si
hasat-harman islerinde kullanilmaktadir. Toplam
isgliciinlin %28.13'U hasatta, %20.71’i ilaglamada,
%13.55’i budamada, %9.84’( ara slirimde, %7.08’i
¢ubuk toplamada, %6.90"1 giibrelemede, %6.38’i
filiz ve u¢ almada, %3.79'u pazara tasimada,
%3.62’si  gliz slirimu ve bogaz agmada
kullanilmaktadir.

iyi tarim uygulamasi yapmayan isletmelerde
ise kullanilan isglicinin %68.99’u bakim islerinde,
%31.01'i hasat-harman islerinde kullaniimaktadir.
Toplam isgliciiniin  %27.22’si hasatta, %21.36’s
ilaglamada, %13.70°'i budamada, %9.99'u ara
sirimde, %7.15i cubuk toplamada, %6.63'
glibrelemede, %6.55’i filiz ve ug almada, %3.79'u
pazara tasimada, %3.62'si gliz stirimi ve bogaz
acmada kullaniimaktadir.

Uziim Uretim faaliyetinde ¢eki glicti kullanimi
Cizelge 2’de verilmistir. iyi tarim uygulamasi yapan
isletmelerde 22 saat, iyi tarim uygulamasi
yapmayan isletmelerde ise 22.50 saat ¢eki giiciine
gereksinim oldugu belirlenmistir (Cizelge 2). lyi
tarim uygulamasi yapan isletmelerde toplam ceki
glicinin  %54.55’i ilaglamada, %25.91'i ara
surimde, %10’u pazara tasimada, %9.55'i gilz
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siiriimi ve bogaz agmada kullanilmaktadir. lyi tarim
uygulamasi yapmayan isletmelerde toplam ceki
gucliniin ~ %55.11"i  ilaglamada, %25.78’i ara

Cizelge 1. Uziim Uretiminde isgiicti kullanimi

sirimde, %9.78'i pazara tasimada, %9.33'0 giiz
suriimi ve bogaz agmada kullaniimaktadir.

R . ITU yapan ITU yapmayan

Uretim Islemleri Saat % Saat %

1. Bakim (a+b+c+d+e+f+g) 39.45 68.08 40.05 68.99
a. Budama 7.85 13.55 7.95 13.70
b. Cubuk toplama 4.10 7.08 4.15 7.15
c. Gubreleme 4.00 6.90 3.85 6.63
d. Gz sirimi/bogaz agma 2.10 3.62 2.10 3.62
e. Ara siriim 5.70 9.84 5.80 9.99
f. Filiz ve ug alma 3.70 6.38 3.80 6.55
g. llaglama 12.00 20.71 12.40 21.36
2. Hasat-Harman (h+i) 18.50 31.92 18.00 31.01
h. Hasat (kesme, ayirma, ambalaj) 16.30 28.13 15.80 27.22
1. Pazara tasima (ylkleme-bosaltma) 2.20 3.79 2.20 3.79
3. Toplam (1+2) 57.95 100.00 58.05 100.00

Gizelge 2. Uziim lretiminde ceki giicii kullanimi

. . ITU yapan ITU yapmayan

Uretim Islemleri Saat % Saat %

1. Bakim (a+b+c) 19.80 90.00 20.30 90.22
a. Glz stirimii/bogaz agma 2.10 9.54 2.10 9.33
b. Ara striim 5.70 25.91 5.80 25.78
c. ilaglama 12.00 54.55 12.40 55.11
2. Hasat-Harman (Pazara tagsima) 2.20 10.00 2.20 9.78
3. Toplam (1+2) 22.00 100.00 22.50 100.00

Uziim iiretiminde iiretim masraflan ve karhhk
gostergeleri

Uziim dretimi yapan isletmelerin masraf
kalemleri ve toplam uretim masraflar igindeki
paylari Cizelge 3’'de verilmistir.

fyi tarim uygulamasi yapan isletmelerde
degisken masraflar toplami 790.15 TL/da, sabit
masraflar toplami 551.40 TL/da olarak hesaplanmis
olup, toplam uretim masraflari 1341.55 TL/da
olarak belirlenmistir. Degisken masraflarin toplam
Gretim masraflari icindeki paylr %58.90, sabit
masraflarin payi ise %41.10 olarak belirlenmistir.
Uretim masraflarinin yaklasik dértte birini sabit
masraf kalemlerinden c¢iplak arazi degeri faizi
olusturmaktadir (%26.09). Degisken masraflar
icerisinde yer alan ilag masraflarinin toplam Uretim
masraflari icindeki payi %19.68, iscilik masraflarinin
payl %14.22, ekipman masraflarinin payl %14.16
olarak hesaplanmistir.  Uretim  masraflarinin
%2.74’ glibre masraflari, %2.24’( ise kasa-ambalaj
malzemesi masraflarindan olusmaktadir.
Sertifikasyon Ucreti ve analiz Ucreti, iyi tarim
uygulamasi yapan isletmelerde degisken masraf
unsuru olarak alinmis olup, sertifikasyon (creti
toplam dretim masraflarinin = %1.78’ini, analiz
lcretleri ise %0.23’Un0 olusturmaktadir.
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iyi tarim uygulamasi yapmayan isletmelerde
degisken masraflar toplami 811.06 TL/da, sabit
masraflar toplami 555.39 TL/da olarak hesaplanmis
olup, toplam lretim masraflari 1366.45 TL/da
olarak belirlenmistir. Degisken masraflarin toplam
Uretim masraflari igindeki payr %59.36, sabit
masraflarin payi ise %40.64 olarak belirlenmistir.
Uretim masraflarinin yaklasik dértte birini sabit
masraf kalemlerinden ciplak arazi degeri faizi
olusturmaktadir (%25.61). Degisken masraflar
icerisinde yer alan ilag masraflarinin toplam Gretim
masraflari  icindeki payr %21.08, ekipman
masraflarinin payi %15.00, iscilik masraflarinin payi
%13.81 olarak hesaplanmistir. Uretim masraflarinin
%3.38'i glibre masraflari, %2.20’si ise kasa-ambalaj
malzemesi masraflarindan olusmaktadir.

lyi tarim uygulamasi yapan ve yapmayan
isletmelerin ekonomik karsilastirmasi Cizelge 4’te
verilmistir. Verim agisindan karsilastirildiginda her
iki Uretim tarzinda ortalama verim 1200 kg/da
olarak belirlenmis olup, farklilik gostermemektedir.
lyi tarim uygulamasi yapan isletmelerde bir kg (iziim
yetistirmenin maliyeti 1.12 TL olarak hesaplanmis
olup, iyi tarim uygulamasi destegi eklendiginde gayri
safi Uretim degeri 1825 TL/da, brut kar 1034.85
TL/da, mutlak kar 483.45 TL/da olarak
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belirlenmistir. Nispi kar 1.36 olarak hesaplanmis
olup, iyi tarim uygulamasi yapan igletmelerde tizim
yetistiriciliginin karlh oldugu sonucuna ulasgiimistir.

Cizelge 3. Masraf kalemleri ve toplam Uretim masraflari igcindeki payi

ITU yapan ITU yapmayan
Masraflar TL/da % TL/da %
a. iscilik 190.75 14.22 188.75 13.81
b. Ekipman 190.00 14.16 205.00 15.00
c. Glibre 36.75 2.74 46.25 3.38
d.llag 264.00 19.68 288.00 21.07
e. Kasa-ambalaj malzemesi 30.00 2.24 30.00 2.20
f. Sertifikasyon Ucreti 23.86 1.78 0.00 0.00
g. Analiz Ucreti 3.10 0.23 0.00 0.00
h. Déner sermaye faizi 51.69 3.85 53.06 3.88
1. Degisken masraflar (a+b+....+g+h) 790.15 58.90 811.06 59.36
1. Genel idari giderler 23.70 1.77 24.33 1.78
i. Ciplak arazi degeri faizi 350.00 26.09 350.00 25.61
j. Tesis masraflari amortisman payi 104.65 7.80 120.71 8.83
k. Tesis masraflari faizi 73.05 5.44 60.35 4.42
2. Sabit masraflar (1+i+j+k) 551.40 41.10 555.39 40.64
3. Uretim masraflari (1+2) 1341.55 100.00 1366.45 100.00
Cizelge 4. Karlilik gostergeleri

iTU yapan iTU yapmayan
Verim (kg/da) 1200.00 1200.00
Satis fiyati (TL/kg) 1.50 1.50
GSUD (TL/da) 1825.00 1800.00
Degisken masraflar (TL/da) 790.15 811.06
Sabit masraflar (TL/da) 551.40 555.39
Uretim masraflari (TL/da) 1341.55 1366.45
Birim maliyet (TL/kg) 1.12 1.14
Brit kar (TL/da) 1034.85 988.94
Mutlak kar (TL/da) 483.45 433.55
Nispi kar 1.36 1.32

iyi tarim uygulamasi yapmayan isletmelerde geleneksel domates vyetistiricilig§ine gore daha

bir kg Gzim yetistirmenin maliyeti 1.14 TL olarak
hesaplanmis olup, gayri safi Uretim degeri 1800
TL/da, brut kar 988.94 TL/da, mutlak kar 433.55
TL/da olarak belirlenmistir. Nispi kar 1.32 olarak
hesaplanmis olup, iyi tarim uygulamasi yapan
isletmelerde Gzlim vyetistiriciliginin karli oldugu
sonucuna ulasiimistir.

Her iki Gretim tarzinda da tziim yetistiriciligi
karli olmakla birlikte, iyi tarim uygulamasi yapan
isletmelerde Gzlim vyetistiriciligi daha karh
gorilmektedir. Ozkan ve ark. (2005), Antalya
kosullarinda serada ve agikta Uzlim dretiminin
ekonomik karsilastirmasini yapmislardir. Serada
Uzim Uretiminde nispi kar 1.77, acikta Gzim
Gretiminde nispi kar 2.21 olarak belirlenmistir.
Erkoyuncu (2008). Ankara ili Beypazari ilgesinde
organik ve geleneksel domates yetistiriciliginin
karsilastirmal ekonomik analizini yapmis ve organik
domates yetistiriciliinde elde edilen karin

406

yuksek oldugunu belirlemistir. Bayramoglu ve ark.
(2010) calismalarinda, sofralik ve saraphk Uzim
Uretiminin ekonomik analizi yapmislardir. Her iki
cesitte de, degisken masraflarin toplam dretim
masraflari icindeki payi sabit masraflara gore daha
yuksektir. Saraplk tGziim Uretiminde nispi kar 1.90,
sofralik  Gzim dretiminde ise 1.67 olarak
belirlenmistir. Karabat ve ark. (2015) tarafindan
yapilan g¢alismada, iyi tarim uygulamasi yapan
isletmelerde nispi kar 1.85, iyi tarim uygulamasi
yapmayan isletmelerde 1.43 olarak belirlenmistir.
Sirikgi ve Gul (2016), ¢alismalarinda
Kahramanmaras ilinde Gzimde Uretim maliyetleri
ve karlihklarindaki gelisimi analiz etmisler ve Gretim
masraflarinin énemli kismini degisken masraflarin
olusturdugunu belirlemislerdir. Uysal ve Ates
(2016), cahismalarinda organik ve konvansiyonel
tipli asma fidani Uretim maliyet ve karini
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hesaplamislar ve organik tlipli asma fidan
Uretiminin daha karli oldugu sonucuna varmislardir.

Sonug ve Oneriler

Arastirma bolgesinde ele alinan Gzim
Uretiminde iyi tarim wuygulayan ve iyi tarim
uygulamayan Ureticilerde verim ve maliyet

acisindan birbirine benzer sonuglar ¢ikmistir. Bunun
nedeni, iyi tarim uygulamalari yapan (zim
ureticilerinin her ne kadar ilag, glibre ve sulama
suyu uygulamalarini daha dusuk miktarda ve
bedelde yapmalarina karsilik Grun satis fiyatinda
farkhhgin olmamasi ve iyi tarim uygulamasindaki
ekstra masraflardir. Ancak yi Tarim
Uygulamalarindaki temel amacglardan bir tanesi
bilingsiz ilag kullaniminin 6niine gegilmesidir. Soz
konusu ¢alismada da iyi tarim uygulamasi
geceklestiren  Gzlim  dreticilerinin  iyi  tarim
uygulamasi yapmayanlara gore daha az miktarda
ilag uyguladigi ortaya ¢ikmistir.

iyi Tarim Uygulamalari yapan (ziim
Ureticilerinin ~ Urlnleri  pazarda farkh fiyata
satilamadigindan Gzidm Uretiminde Ureticilerin iyi
tarima olan ilgileri artmamaktadir. Bu {riinlerin
satisinin  kolaylastirilmasi  ve  pazarda baz
kolaylklarin saglanmasi bu uygulamalara olan ilgiyi
arttiracaktir. S6z konusu Grinler dis pazarda da
GLOBALGAP sertifikasi ile sertifikalandiriimalidir. Bu
noktada iyi tarim uygulamalari ile GLOBALGAP’in
eslestiriime calismalari yapilmasi gereklidir. S6z
konusu eslestirme ¢alismasi neticesinde gerek taze
gerekse kurutmalik olarak ihra¢ edilen Gziimlerin
fiyatlan Gretici aleyhine gelisecektir.

Oncelikle biitce dengeleri ve olanaklar
Olglisiinde iyi tarim uygulamalarinda destek
miktarinin artirlmasina calisiimalidir. ikincil olarak
iyi  tarim Grlinlerinin pazar  kosullarinin
iyilestirilmesinde yarar bulunmaktadir. Diger deyisle
bu Urlinlere pazar ayricaligl getirilmesi igin
¢alismalar yiritilmesinde yarar éngoriilmektedir.
Bunlarin yaninda tiketicilerin de iyi tarim Grinleri
konusunda bilgilendiriimesi ve bilinglendirilmesi
saglanarak, bu drlinlere karsi tlketici tercihi
saglanmasi 6nemlidir. Bu onerilerin yani sira bu
konuda yapilmakta olan dretici egitimlerine daha
fazla 6nem verilerek ve daha fazla yogunlastirilarak
devaminda ve bu sekilde etkinliklerinin
artirilmasinda yarar olacagi siphe gotiirmez.

Tesekkiir

Bu calisma, TAGEM destegiyle yiritilen
"Kirklareli, Edirne, Tekirdag ve Canakkale illerinde
Ureticilerin iyi Tarim Uygulamalarina Yaklasimi ve
Uygulamalarin Ekonomik Analizi" baslikh projeden
elde edilen verilerden yararlanilarak hazirlanmistir.
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Abstract

The aim of the research was to analyze preferences of consumers in Mersin-Erdemli district on tropical
fruit consumption and to determine socio-economic factors affecting their consumption. Data were obtained
from 271 consumers through questionnaire method proportional sampling. The purpose of the study is to
determine the consumption of tropical fruits by consumers. First, Consumers' purchasing behavior in tropic
fruit consumption was divided into groups by factor analysis. Last, Binary Logit model was used to analyze the
factors affecting the tropical fruit consumption of the consumers and result of binary logit show that income of
the consumer processed product, attractiveness product and packaged product were variables likely to affect
the level of consciousness.

Keywords: Tropical fruits, consumer consumption, binary logit model, influencing factors

Mersin ili Erdemli ilgesindeki Tiiketicilerin Tropik Meyve Tercihini Etkileyen Faktorlerin
Analizi

Ozet

Arastirmanin amaci Mersin-Erdemli ilgesindeki tlketicilerin Tropik meyve tercihlerini belirlenmek ve
tiketimi etkileyen sosyo-ekonomik faktorlerin analiz etmektir. Oransal 6rnekleme yontemi ile 271 tiketici ile
gorusilmugstir. Bu arastirmanin amaci, tiketicilerin tropik meyve satin alirkenki tutum ve davraniglarini
belirleyen bazi faktérlerin belirlenmesi ve ortaya konulmasidir. ilkin tropik meyve satin alimindaki bireylerin
tutum, davranis ve bilgilerini 6lcmek icin 14 degiskeni 5’li likert dlgegi yardimi ile analiz edilmis ve faktor analizi
yardimi ile 4 faktor altinda toplanmistir. Sonra, tilketicilerin tropik meyve tiketim tercihlerini etkileyen
faktorlerin belirlenmesinde Binary Logit modeli kullaniimistir ve Binary Logit analizinin sonuglarina gore; tropik
meyve tiiketimini etkileyen faktorler bireylerin gelirleri, Grintn islenmisligi, Grinin gekiciligi ve Grinin paketli
olusu oldugu belirlenmistir.

Anahtar Kelimeler: Tropik meyve, tiiketicilerin tiiketimi, binary logit modeli, etkileyen faktorler

Introduction they contain. Generally, the citrus group and

If fruit and vegetables, which are important strawberry C vitamins; Cherry, black grape, black
nutrients in terms of a healthy and balanced diet, mulberry other antioxidants; Bananas, apples and
are added to daily diet, this, due to their high other fruits are rich in potassium. Tropical fruit
water and low fat content, reduces the energy should be considered as an alternative for other
content as well as contributing to an increase in fruit species, both in terms of production and
the number of foods that can be consumed during consumption, which have limited possibilities of
the day owing to the low calorie they have. Fruits growing due to the special ecological conditions
also have diversity in their consumption because they need. (Adiglizel and Kizilaslan, 2015).

they show differences in the variety and amount
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In addition, they are known to help protect
health as they are rich in vitamins and minerals
and contain fibers (Tohill, 2004; Adiglzel and
Kizilaslan, 2015). On the other hand, tropical fruits
have limited production possibilities due to their
special ecological requirements. Therefore, they
should be considered as an alternative to other
fruit species in terms of both production and
consumption. Tropical fruit consumption s
increasing on domestic and international markets
due to growing recognition of its nutritional and
therapeutic value (Da Silva et al., 2014). With this
motivation in mind, this study aimed to investigate
the factors statistically affecting the consumption
of tropical fruits by consumers in Erdemli County
by analyzing their buying preferences and
consumption attitudes.

Materials and Methods
Material

The material of this study was made up of
data collected from individuals in the Erdemli
county of Mersin Province through questionnaires.

Data collection method

The aim was to cover the whole population
in this way. In order to determine the number of
the individuals to be included in the survey, their
rates in total individuals were taken into
consideration (Pazarlioglu et al., 2007; Armagan
and Akbay 2007; Kiziloglu and Kizilaslan, 2013), and
individuals participating were identified randomly.

In order to determine the sample size
representing the main mass, proportional sampling
method was used (Newbold, 1995).

_ Np(-p)
(N-Do; + p(d-p)

In the equation above, n represents sample
size, N represents population size, p represents

L . . 2
estimation rate (sample size 0.5 maximum), O,

represents rate variances (in order to reach
maximum sample size, table value should have
confidence interval of 90%, with 1.65 and 5%
margin of error). As the characteristics of the
enterprises which formed the main mass were not
identified in the beginning, p was determined as
0.5 to maximize the sample size and it was
determined as 271 subjects.

Data analysis method

Logit model was used to analyze the socio-
economic factors affecting individuals’
consumption of tropical fruit in the urban areas of
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Erdemli district. Binary choice models were used
for econometrics applications in which dependent
variables are qualitative and bivalent, and the most
common of them are probit and logit models. The
main difference between probit and logit models
results from the distribution of error term. While
the distribution of error term in the logit model is
accepted logistically, it is assumed that error term
is normally distributed in the probit model
(Greene, 2011; Gujarati, 2001). The logistic
regression procedure is the most frequently used
method to study individuals’ perceptions and
behaviors (Gempesaw et al., 1995). A choice model
is specified with a dichotomous dependent
variable representing the individuals’ final choice
to be explained by a set of variables such as
demographic factors, socio-economic factors,
perception,  experience, and  preferences.
Dependent variable is a dummy and estimated
likelihood values change between 0 and 1. The
estimation method utilizes the Maximum
Likelihood Estimation (MLE) procedure as they
provide consistent parameter estimates that are
asymptotically efficient (Amemiya, 1983; Grimm
and Yarnold, 1995; Tabachnick and Fidell, 1996;
Tatlidil, 1996; Akkus and Celik, 2004; Hatirli et al.,
2004; Leech et al., 2005; Poulsen and French, 2008;
Cankurt et al., 2010; Kalayci, 2010).

The logit model for a representative consumer i
can be expressed as follows (Gujarati, 2001);

FX;)= 1fxeigﬁ(2x+f g) ]

where F (BXi)= index function (preferences
for the studied tropical fruit for I individual, j=0
represents no preference and j=1 represents
preference)

B= The coefficient vector of the explanatory
variables

Xi= The explanatory variables representing
the characteristics of individuals

€= Error term

In order to understand logistic coefficients,
one needs to think in terms of odds ratio of a
happening (Akgil and Cevik, 2005). When
estimating the parameters of the logistic
regression model, obtained by taking the natural
logarithm of the odds ratio, the maximum
likelihood method is widely used (Berenson and
Levine, 1996). Some variables included in the
logistic model were translated into categorical
variables in order to obtain the differences
between categories as odds ratios. Some of the
independent variables were taken into the model
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as dummy to provide convenience of
interpretation. Education was coded as 1 for high
school and over and 0 for lower than high school.
Consume season was coded as 1 for the consume
season, 0 for not consume season. Having grown
place was coded as 1 for important and O for not
important. Dummy variables with categorical
structure were used for variables representing the
effect of gender and marital status. Age, number of
households and income factors taken into
consideration to investigate the factors effecting
individuals’ preferences towards tropical fruit were
analyzed as continuous variables.

Binary logit model was used in the study to
determine the factors affecting the individuals’
tropical fruit preferences. The individuals
interviewed appropriately to determine dependent
variables in the model were divided into two
categories: those who purchased and consumed
tropical fruit to protect the traditions and those
who did not. That is, the group with individuals
sensitive to and consuming tropical fruit was coded
as 1 and the other as 0. The group with low level or
no awareness of tropical fruit was taken as
reference in the model. Therefore the analysis was
done based on low level or no awareness for
tropical fruit taking the group with high level of
awareness for tropical fruit as a reference. Since
the P value of the created model is less than 0.05,
the model can be considered in 95 % confidence
interval.

Table 1 presents explanations about the
dependent and explanatory variables used in the
analysis and descriptive statistics.

The answers to questions determining the
importance level given to features in individuals’
knowledge, attitude and behaviors about tropical
fruit were measured with 5-point Likert scale. As
the states showing the scaled purchasing behaviors
and attitudes outnumbered, it was impossible to
use each one as explanatory variable. Therefore
the variables had to be presented in summary. The
summary of the variables were obtained using
factor analysis and this factor was used as an
explanatory variable in Logit analysis (Dolekoglu
and Yurdakul, 2004).

Factor analysis is a kind of multi-variable
statistical analysis providing the presentation of
data more meaningfully and in a summary format
based on the relations between variables (Kurtulus
2004; Tekin 2007; Karpati and Szakal 2009). The
main purpose of this analysis is to interpret each
factor individually by explaining the relationship
between the original variables with a group of
factors with minimum loss of data. In short, factor
analysis makes it possible to work with less data
while retaining the original data as much as
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possible. It is usually not possible to measure the
behavior of individuals with a single question.
Several factors affecting this behavior have a close
connection. The purpose of factor analysis is to
help work with fewer factors by reducing the data
loss as much as possible and bringing the close
factors together (Ness, 2000; Kiziloglu et al., 2015).

Result and Discussion
The general characteristics of the consumers
Table 1 determinates some of the social-
economic and demographic characteristics of the
matters interviewed. The average age of the
consumers interviewed was 42.93. 17.7 % of the
consumers were females and 82.3% males. 92.3 %
of the consumers were married and left with 3.13
individual.
The educational status of the research
interviewed with consumer were taken into two

groups as under high school for literate,
elementary and secondary school, and high school
and above for high school, undergraduate,

graduate and postgraduate. Interviewed with
consumers of 73.4% have to graduate from high
school or above. The mean for monthly income of
the consumers was calculated to be TL 2,220.81. It
was found important to have consumed tropical
fruit season 77.1% and grown place %52.4 by
consumers. The tropical fruits consumed by the
consumers are as follows; bananas (98.89%), kiwi
(87.08%), avacado (42.44%), pineapple (36.90%),
pepino (11.81%), coconut (6.27%) and mango
(2.58%).

Consumers’ knowledge, attitudes and behaviors
on tropical fruit purchase

5-point likert scale was used to determine
consumers’ knowledge, attitude and behaviors
about tropical fruit purchase. According to the
results of factor analysis 14 factors could be gather
one group. The KMO coefficient in this research was
0.712, which meant a very good sampling (Field,
2000; Yilmaz, 2009; Kiziloglu et al., 2013) (Table 2).

As a result of eigenvalues statistics and
screen plot examination in factor analysis of
consumers’ “knowledge, attitude and behaviors on
tropical fruit purchase”, 14 titles were gathered
under four factors. The first factor, total and
cumulative variance, was found to explain 27.49 %,
2. factor was found to explain 16.08%, 3. factor was
found to explain 12.00% and 4. factor was found to
explain 7.35% of the total variance (Table 3).

Factor number and variance based on
eigenvalues statistics for consumers’ knowledge,
attitudes and behaviors on tropical fruit purchase.

It was understood from the rotated
component matrix factor loads in Table 4 that the
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Product Processed, Attractiveness Product and
Packaged Product”.

14 variables of “consumers’ knowledge, attitudes
and behaviors about tropical fruit purchase” could
be gathered under four titles “Product of Property,

Table 1. Consumers of social-economic characteristics

Variables, Groups and Descriptions Frequency % Std. Dev. Mean
Dependent variable
High consumption of awareness of tropical fruit:1 173 63.8 0 481
Low consumption or no awareness of the tropical fruit:0 98 36.2 '
Explanatory Variables
age continuous variable 42.93
female: 0 48 17.7
gender male: 1 223 823 0382
. single: 0 21 7.7
marital status married: 1 250 923 0.268
. Under high school:0 72 26.6
I .44
educational status High school or above:1 199 73.4 0.443
Income Continuous variable 2.220.81
Number of households Continuous variable 3.13
. Not important: 0 62 22.9
In-season consumption important: 1 209 771 0.421
. Not important: 0 129 47.6
Place of production important: 1 142 524 0.500
Factor 1: Product of Property continuous variable
Factor 2: Processed Product continuous variable
Factor 3: Attractiveness Product continuous variable
Factor 4: Packaged Product continuous variable
Table 2. KMO and barlett test for consumers’ on tropical fruit purchase
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.712
Approx. Chi-Square 1384.346
Bartlett's Test of Sphericity Df 91
Sig. 0.000

Table 3. Consumers’ knowledge, attitudes and behaviors about tropical fruit purchase

Initial eigenvalues

Extraction sums of squared loadings

Component
Total % of variance  Cumulative % Total % of variance Cumulative %
1 3.848 27.488 27.488 3.848 27.488 27.488
2 2.251 16.078 43.566 2.251 16.078 43.566
3 1.681 12.004 55.570 1.681 12.004 55.570
4 1.029 7.350 71.241 1.029 7.350 71.241

Some factors
preferences

affecting

the consumers’

Possible variables that affect consumers'
consumption of tropical fruit were determined and
Table 5 is given the results of the binary logit

analysis.

According to binary logit analysis results
that income of the consumer processed product,
attractiveness product and packaged product were
variables likely to affect the level of consciousness.
Adiglizel and Kizilaslan (2014) reported in their
study conducted in 2014 that the number of family
members and women in the family, regular fruit
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and vegetable consumption, frequency of fruit and
vegetable purchase, and preferring
super/hypermarkets had an influence on tropical
fruit consumption of consumers living in istanbul.
Chen et al (2012) used Ordered Multi-Variable
Discrete Choice Model to analyze tropical fruit
consumption of consumers living in the urban and
rural areas of Guangdong. The results show that
income, economic development level and
educational background influenced tropical fruit
consumption.

Processed product and attractiveness
product, found significant at 5% significance level,
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affected preference level negatively. That is, the income was expected to affect the likelihood of
unprocessed product was expected to be 5% more tropical fruits consumption 1%. That is, as the
fond of tropical fruit than those processed product. income of the consumers increased, the likelihood
Or a variance of one unit in processed product was of tropical fruits consumption was expected to
likely to change the level of consciousness 5%. decrease. Consumers who wanted to buy packaged

The consumers considering tropical fruits of tropical fruits for health reasons were 8% more
attractiveness were expected to prefer tropical likely to prefer consuming the tropical fruits than
fruits 7 % lesser than those who did not. The those who didn’t care about packaging. That is, an
income of the consumers and packaged of the increase of one unit in the consumers who
product, found significant at 1 % significance level, preferred buying packaged tropical fruits was
had a positive effect on the preference level of the expected to change the likelihood of tropical fruits
tropical fruits. A change of one unit in consumers’ consumption 8%.

Table 4. Consumers’ about tropical fruit purchase in rotated component matrix

Product property Processed product Ap:;c::‘ljz(f:tthe P::::Es:
Quality 0.743 0.076 -0.058 -0.135
Hygiene 0.711 0.064 -0.260 -0.069
Natural product 0.657 -0.162 -0.399 0.280
Nutrition value 0.629 -0.040 -0.123 -0.022
Product Image 0.624 -0.297 -0.295 0.221
Freshness 0.571 -0.133 0.473 -0.052
Clean 0.544 -0.324 0.403 0.194
Taste and Flavor 0.506 -0.208 0.420 0.332
Canned 0.043 0.817 0.148 0.383
Dried 0.096 0.804 0.235 0.366
Trademark and company name 0.500 0.595 0.132 -0.305
Price -0.270 -0.069 0.614 -0.145
Color 0.332 -0.266 0.547 -0.224
Packaged 0.502 0.463 -0.120 -0.532

Table 5. The results of binary logit analysis for factors affecting consumers’ tropical fruits preference

Coefficient Standard Error z |Z| o Z* Marginal Effect

constant -.97028 1.12729 -.86 .3894

AGE -.01106 .01726 -.64 5215 -.00184
GENDER .03408 .47959 .07 9433 .00566
MD .54730 .57008 .96 .3370 .09283
ED -.43638 42991 -1.02 .3101 -.07067
NUMBER -.03547 .09847 -.36 7187 -.00589
INCOME .00082*** .00022 3.77 .0002 .00014***
SEASON .36883 .40659 91 .3643 .06263
PLACE 40467 .34821 1.16 .2452 .06848
FACTOR 1 17162 17716 .97 .3327 .02848
FACTOR 2 -.32090** .15664 -2.05 .0405 -.05324**
FACTOR 3 -.44459** .18005 -2.47 .0135 -.07377**
FACTOR 4 A46537*** .16498 2.82 .0048 07722%**

Note: *** ** * =—=> Gjgnificance at 1%, 5%, 10% level; log likelihood: -134.25225; Chi squared [12 d.f.]: 86.15138;
Significance level 0.000; McFadden R2: 0.2429154
known products, and their attitudes and behaviors

Conclusion towards tropical fruits. The interviewed individuals
This study tried to investigate the views of were mainly young and middle aged. The
consumer about tropical fruits, one of the well- education level of the majority of the subjects was

413



Tlrk Tarim ve Doga Bilimleri Dergisi 4(4): 409-415, 2017

high school or above. That is, the study tried to
measure the consciousness level for tropical fruits
by collecting the views of individuals with high
level education.

First, the knowledge, attitudes, and
behaviors of individuals in purchasing tropical
fruits was measured using 5-point likert scale with
14 variables and the variables were gathered
under four factor with the help of factor analysis.
The factor loads gathered under four factors as a
result of factor analysis were analyzed as four of
the independent variables affecting the individuals’
consciousness level about tropical fruits.

It was statistically revealed that tropical
fruit consumption of individuals was directly
proportional to their income. As a result of the
analyses, packaging, which represents both health
and hygiene conditions, was also found to be a
factor likely to positively affect tropical fruit
preference. Appeal was expected to have a
negative effect on tropical fruit purchase of
individuals. That is, it was found that individuals
had a willingness to buy tropical fruit and it was
expected that buying preference would increase
depending on the likelihood of an increase in
income, and that individuals would have a
tendency towards consuming tropical fruit under
healthy and hygienic conditions.

The results show that income, economic
development level and educational background
influence consumption of tropical fruit. Along with
the rapid development of Erdemli’s national
economy, the consumption of tropical fruit will
increase by large margins in the foreseeable
future.
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Ozet

GCalisma, Elazig ilinde 2012-2014 vyillari arasinda, domates alanlarinda goriilen fungal hastaliklarin
yayginhk oranini ve hastalik siddetini tespit etmek amaci ile ylrutiilmustir. Sérvey calismalari fide dikiminden
itibaren Mart ve Eylil aylari arasinda Elazig Merkez’'de Gedikyolu, Salkaya ve Sarikamis; Kovancilar’da Akmezra
ve Baskil’'de Gemici koyleri olmak (izere 5 kéyde toplam 4.852 dekar alanda gergeklestirilmistir. Hastalikla
bulasik domates yapraklarindan funguslarin saf izolatlari elde edilmis ve teshisleri yapilmistir. Ayrica sorvey
yapilan domates ekim alanlarinda fungal hastalik etmenlerinin yayginlik orani ve hastalik siddeti degerleri de
saptanmistir. izolasyon calismalari sonucunda; 642 adet domates bitki drneklerinden 387 adet izolat elde
edilmis ve 14 adet fungal patojenin teshisi yapilmistir. Sirvey c¢alismalarina gére domates kdklerinde fungal
hastalik etmenlerin yayginlk orani; Rhizoctonia solani (%20.27), R. tuliparum (%19.40), Fusarium solani
(%17.42), Colletotrichum coccodes (%16.66), Rhizopus stolonifer (%13.79) ve Phoma destructiva (%11.96) olarak
belirlenmistir. Domates yapraklarinda fungal hastalik etmenlerin yayginhk orani; Alternaria alternata (%27.23),
Septoria lycopersici (%25.27), Leveillula taurica (%19.44), Stemphylium solani (%17.81), Botrytis cinerea
(%17.39), Phytophthora infestans (%15.70), Cladosporium fulvum (%11.23) ve Ulocladium atrum (%6.27) olarak
saptanmistir. Domates koklerinde fungal hastalik etmenlerin hastalik siddeti; R. solani (%43.3), R. stolonifer
(%38.1), F. solani (%37.1), P. destructiva (%33.7), C. coccodes (%15.9), R. tuliparum (%14.7) olarak tespit
edilmistir. Domates yapraklarinda fungal hastalik etmenlerinin hastalik siddeti ise; A. alternata (%47.5), S.
solani (%40.1), C. fulvum (%29.9), S. lycopersici (%25.0), B. cinerea (%22.2), P. infestans (%21.0), U. atrum
(%17.3) ve Leveillula taurica (%17.1) olarak belirlenmistir. Sonug olarak; Elazig ili domates ekim alanlarinda
fungal hastalik etmenlerinin ortalama yayginlk orani %17.67 ve ortalama hastalik siddeti %28.66 olarak
saptanirken, hastalik oraninin A. alternata, R. solani ve L. taurica’da en yaygin, hastalik siddetinin ise A.
alternata, R. Solani ve S. Solani’de en yliksek oldugu saptanmistir.

Anahtar kelimeler: Domates, fungal patojenler, hastalik siddeti, Elazig

Determination of the Prevalence and Severity of Fungal Diseases in Tomato Production
Areas of Elazig Province

Abstract

The study is carried out in Elazig province between the years 2012-2014 with the prevalence of fungal
disease in tomato fields and in order to determine the severity of the disease. Surveys were carried out
between March and September, from the beginning seedling planting, in Gedikyolu, Salkaya and Sarikamis in
Elazig Center, Akmezra in Kovancilar and Gemici villagers in Baskil, a total of 4.852 decare in area were realized
in 5 villages. Pure isolates of fungi from diseased tomato leaves were obtained and diagnosed. In addition,
prevalence rates and disease severity values of fungal disease agents were also determined in the cultivation
areas of tomatoes surveyed. As a result of isolation studies;387 isolates were obtained from 642 tomato plant
samples and 14 fungal pathogens were diagnosed. The prevalence rate of fungal disease agents in tomato
roots according to survey studies; Rhizoctonia solani (20.27%), R. tuliparum (19.40%), Fusarium solani (17.42%),
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Colletotrichum coccodes (16.66%), Rhizopus stolonifer (13.79%) and Phoma destructiva (11.96%) was
determined as. The prevalence rate of fungal disease agents on the tomato leaves; Alternaria alternata
(27.23%), Septoria lycopersici (25.27%), Leveillula taurica (19.44%), Stemphylium solani (17.81%), Botrytis
cinerea (17.39%), Phytophthora infestans (15.70%), Cladosporium fulvum (11.23%) and Ulocladium atrum
(6.27%) was determined. Severity of fungal disease agents in tomato roots; R. solani (43.3%), R. stolonifer is
(38.1%), F. solani (37.1%), P. destructiva (33.7%), C. coccodes (15.9%), R. tuliparum (14.7%) have been
determined. Severity of fungal disease agents on the tomato leaves; A. alternata (47.5%), S. solani (40.1%), C.
fulvum (29.9%), S. lycopersici (25.0%) B. cinerea (22.2%), P. infestans (21.0%), U. atrum (17.3%) and Leveillula
taurica (17.1%) was determined. As a result; the average prevalence rate of fungal disease agents 17.67% and
average fungal disease severity 28.66% was determined in tomato planting areas Elazig province. The most
common fungal disease agents highest prevalence rate of in tomato planting areas of Elazig are A. alternata, R.
solani and L. taurica. The most common fungal disease severity of was determined as A. alternata, R. solani and

S. solani.

Key words: Tomato, fungal pathogens, disease severity, Elazig

Giris

Domates, Turkiye’de hem sofralik hem de
sanayi Uretiminde yaygin kullanilmasindan dolayi
en yaygin yetistirilen bir sebze tirtidir. Elazig ilinde
de hem acik arazi, hem de ortiialtinda en fazla
yetistiriciligi yapilan 6nemli sebzelerden birisi de
domates bitkisidir. Tirkiye’de domates’in toplam
tretim miktari 2009 yilinda 10.745.572 ton iken,
2015 yilinda 12.615.000 tona yikselmistir (Anonim,
2016). Elazig ilinin 2015 yili itibariyle domates
yetistiriciliginde toplam Uretim alani 14.362 dekar,
tretim miktari ise 35.237 ton’dur (Anonim, 2015-
a).

Domates (Lycopersicon esculentum L.
bitkisinin yetistirildigi Gretim alanlarinda goriilen
onemli fungal hastalik etmenleri; Pythium spp.,
Penicillium  spp.,  Phytophthora  parasitica,
Phytophthora infestans, Rhizoctonia solani, Phoma
destructiva, Sclerotinia sclerotiorum, Fusarium
oxysporum, Fusarium solani, Verticillium dahliae,
Verticillium albo-atrum, Spongospora subterranea,
Erysiphe spp., Leveillula taurica, Botrytis cinerea,
Sclerotinia  sclerotiorum, Stemphylium  solani,
Cladosporium  fulvum, Colletotrichum coccodes,
Ulocladium atrum, Alternaria alternata, Alternaria
solani, Cercospora spp., Botryosporium spp.,
Septoria lycopersici ve Didymella lycopersici’'dir
(Kirbag ve Parlak, 1996; Ozan ve Maden, 2004;
Blancard, 2005; Kirbag ve Turan, 2006; Aybak ve
Kaygisiz, 2007; Erol, 2007). Domates fungal
hastaliklarina karsi yapilacak miicadelede strateji,
patojenlerin tespiti, teshisi ve uygulanacak tarimsal
miicadele yonteminin belirlenmesi esasina baghdir
(Kurt, 2013).

ABD’nin Kentaki eyaletinde domatesteki
fungal hastaliklarin belirlenmesi  amaciyla
ylratilen bir ¢calismada; farkli dénemlerde alinan
bitki 6rneklerinde A. solani, C. fulvum, B. cinerea, F.
oxysporum ve Pythium spp. tespit edilmistir (Bachi
ve ark.,, 2004). Pena (2005), Meksika ve
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Kaliforniya’da  yaptigi calismada domates
alanlarinda ekonomik kayiplara neden olan
solgunluk etmeninin F. oxysporum f. sp. lycopersici’
olarak belirlenirken, elde edilen izolatlarin irk-2 ve
irk-3 oldugu ve bu irklarin ilke icin ilk kayit oldugu
belirlenmistir. Yapilan diger bir ¢calismada Hibar ve
ark. (2006), Tunus’da domates Uretimin yapildig
sera alanlarinda F. oxysporum f. sp. radicis
lycopersici’'nin  kok ve kok bogazi c¢urukluga
hastaligina neden oldugunu bildirmislerdir.

Bu calisma ile 2012-2014 yillarinda Elazig ili
domates alanlarinda gorilen fungal hastalik
etmenlerin  tespiti, yayginlik orani, hastalk
siddetinin belirlenmesi ve bdylece s6z konusu
sorunlarin ¢6zimine yonelik diger c¢alismalara
temel olugturmasi amaglanmistir.

Materyal ve Yontem

Calismanin  materyalini domates (retim
alanlarindan izole edilen fungal patojenler ve
patojenisite denemesinde kullanilan domates
fideleri (L. esculentum L.) olusturmustur.

Arazi Calismalar

Tarm il Mudirligi'niin 2012 yili verileri
esas alinarak Elazig ilinde domates Uretiminin
yogun olarak yapildigi Merkez, Kovancilar ve Baskil
ilcesine  bagh  koylerdeki domates ekim
alanlarindaki fungal hastalik etmenlerini belirlemek
amaciyla 2012-2014 yillarinda sérvey yapilmistir.

Survey vapilan ilce ve koyler Cizelge 1'de
verilmistir.
Surveyler Elazig Merkez, Kovancilar ve

Baskil'in koylerinde bolgeyi temsil edebilecek
sekilde secilen tarla ve ortialti kosullar géz dniline
alinarak Mart- Eyldl aylari arasinda bitkinin degisik
gelisme doénemlerinde hastalik belirtisi gosteren
kisimlarindan (kok bélgesi, kok bogazi, yaprak ve
meyve) tesadlfi 6rnekleme metodu (Bora ve
Karaca, 1970) esas alinarak  yapilmistir.
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Cizelge 1. Elazig Merkez, Kovancilar ve Baskil’de 2012—-2014 yillarinda siirvey yapilan koyler*

Siirvey Alanlari

Ekim Alani (da)

incelenen Alan (da)

Merkez Gedikyolu koyu 1.050 828
Merkez Salkaya koyi 1.215 975
Merkez Sarikamis kéyi 1.750 1453
Kovancilar Akmezra koyi 1.150 863
Baskil Gemici Koyi 900 733
Toplam 6.065 4.852

*(Anonim, 2014)

Survey calismalari 2012-2014 vyillarinda
Elazig Merkez (Gedikyolu, Salkaya ve Sarikamis
koyleri, Kovancilar (Akmezra koéyu) ve Baskil
(Gemici koyu) ilgelerinde 2 dekarin Uzerindeki
domates tarlalari 1 6rnekleme alani olarak kabul
edilmis ve 5 dekara kadar 5 6rnek, 5-10 dekar arasi
10 6rnek, 10-15 dekar arasi 15 6rnek, 15-20 dekar
arasi 20 ornek ve 20 dekar yukarisi igin 25 ornek,
tesadifi o6rnekleme metoduna goére alinmistir.
Ornekler etiketlenerek uygun kosullarda
laboratuvara getirilmistir.

Hastaligin yayginhk oranlarinin ve siddetinin
belirlenmesi

Survey yapilan her tarlada hastalik belirtisi
gosteren bitkiler, toplam bitki sayisina oranlanarak,
hastalik oranlari (%) tespit edilmistir. Her tarla igin
hastalik oranlari bulunduktan sonra, o bolgeye ait
yayginhk oranlari bulunmustur. Stirvey yapilan her
ilce icin yayginlik orani asagidaki formil yardimiyla
hesaplanmistir (Bora ve Karaca, 1970).

Bolgenin yayginhk orani(%):> Tarladaki hastalk

orani (%) X Tarlanin alani(da) X100
Maksimum Hastalik Olasiligi

Domates ekim alanlarinda hastalik siddeti
(%), ilgili literatirden modifiye edilerek ve skala
degerleri tzerinden Towsend-Heuberger formilu
uygulanarak hesaplanmistir  (Karman, 1971).
Domates bitkisinde solgunluk ve kék hastaligi
yapan fungal hastalik etmenlerinin (R. solani, R.
tuliparum, C. coccodes, F. solani, P. destructiva ve
R. stolonifer) zarar dereceleri (% hastalik)
hesaplanirken, solan ve solmayan bitkiler goérsel
olarak sayilarak tespit edilmistir.

Hastalik Siddeti (%) = Z (n.V) x 100
Z.N.

2: Toplam

n: Degisik zarar grubuna giren yaprak sayim
degerleri

V: Gruplara ayrilmis zarar dereceleri (skala
degerleri)

N: Kontrole tabi tutulan toplam yaprak
sayisi
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Z: Sifir grubu harig, ayni zamanda en yiiksek
skala degerinin grup degeri

Laboratuvar Galismalari

Laboratuvara getirilen hastalikh domates
ornekleri (yesil aksam ve kok) musluk suyu altinda
temizlendikten sonra steril bir bisturi yardimiyla
hasta ve saglam dokuyu icerecek sekilde kesilen 2
mm’lik pargalar, %1’lik sodyum hipoklorir (NaOClI)
icinde 1 dakika bekletildikden sonra bunu takiben
steril saf sudan gegcirilmistir. izolasyon yapilirken
koklerde tespit edilen hastaliklarda; PDA (Potato
Dextrose Agar) SNA (Synthetic Nutrient Agar,
Merck) ve Pepton PCNB (Merck), yapraklarda
tespit edilen hastaliklarda; PDA (Potato Dextrose
Agar, Merck) besi ortamlari kullaniimis ve 25+1°C
inklibasyona birakilmistir. Besi ortaminda 5-12 giin
sonra gelisen funguslarin tir teshisleri igin saf
kaltirleri hazirlanmis ve her izolat iginde PDA besi
ortami bulunan egik tlplere aktarilarak +42C'de
buzdolabinda muhafaza edilmistir.

Funguslarin teghisi

Killeme etmeninin teshisi icin Blotter testi
kullanilmistir. Nemli hiicrede 5-8 giin bekletilen
ornekler binokiller stereo mikroskop altinda
incelenerek ve kazima preparatlari yapilarak, ilgili
literatirden (Glawe ve ark., 2005) yararlaniimak
suretiyle  teshisleri  yapilmistir. ~ Saf  kdltar
olusturmak icin “tek spor” yontemi kullaniimistir.

Petriler inklibatérde 25+1°C'de ve 3-14 giin
arasinda inklibasyona birakilarak, fungus
kolonilerinin  gelismesi saglanmis ve gelisen

funguslarin her biri %2’lik su agara ¢izim yapilarak
“tek spor” izolasyonu vyapilarak saflastiriimistir.
Ekim yapilan besi yerleri inkiibatorde 25+1°C’'de
inkibasyona birakilarak, tek kolonilerin olusmasi
saglanmistir. Saf kiltir elde etmek igin PDA (Potato
Dextrose Agar), SNA (Synthetic Nutrient Agar,
Merck.) besi ortamlari kullanilmistir (Hasenekoglu,
1990; Temiz, 2010; Mutlu ve ark., 2015).

Teshis kriterleri olarak hif ve miselyum
yapisi ile konidi, rizoid, askus, askokarp ve askospor
yataklari, piknit ve piknidiospor, sporangiofor,
sporangia, sporangium, konidioforlarin sekli ve
dallanmasi, gaga sekli ve uzunlugu, sklerot ve
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mikrosklerot gibi yapilara bakilarak tanimlama
yapilmistir. Fungal patojenlerin teshisleri, Mukeriji
(1968), Barnett ve Hunter (1972), Gerlach ve
Nirenberg (1982), Ellis ve Ellis (1985), Arx (1987),
Hasenekoglu (1991), Davis ve Raid (2002)’e goére
yapilmistir.

Patojenite testi

Patojenite  denemesi  duyarli H-2274
domates c¢esidinin fideleri ile ylriattlmustir. Fide
topragi olarak steril kum-toprak-torf (1:2:1)
karisimi kullanilmistir. Deneme tesadif parselleri
deneme desenine gore her bir saksida 1 fide olacak
sekilde 3 tekerrirli olarak kurulmustur. Domates
fideleri 25-30 cm boya ulastiklari dénemde
onceden hazirlanan spor sispansiyonlari yaprak
hastalik etmenleri icin “puskirtme yontemi”, kok

spor yogunluklari Cizelge 2.”de verilmistir. Kontrol
saksilari ise yaprak hastaliklari igin steril su
puskurtiilmias, kok hastaliklan iginde kok bogazi
bolgesine steril su enjekte edilmistir. Daha sonra
her bir saksi nemlendirilmis polietilen torbalar igine
alinarak, 48-72 saat bekletilmistir (Ozan ve Maden,
2005).

C. coccodes’ in belirtilerine yaprak ve
koklerde rastlanmasindan dolayi patojenite testi
yaprak ve kok bogazindan uygulanarak test
edilmistir. R. solani ve R. tuliparum igin yapilacak
patojenite testinde “gdvde inokulasyonu” yéntemi
kullanilmistir (Miklas ve ark., 1992). PDA ortaminda
gelistirilen R. solani ve R. tuliparum izolatlarina ait
miselyum  diskleri ~ PDA  iceren  petrilere
yerlestirilmistir. Bu petriler 20 2C'de 12 saat 151k
altinda 7 gilin sire ile inkibasyona birakilmistir.

hastaliklari icin steril enjektorle bitkilerin  kok inkubasyon siiresi sonunda olusan lezyon
bogazi bolgelerine “gévde delme teknigi” ile uzunluklari olcllerek izolatlarin patojenite ve
uygulanmistir. Uygulamada test bitkilerine verilen virulenslikleri  belirlenmistir  (Eraslan, 2010).
Cizelge 2. Patojenite testinde kullanilan hastalik etmenleri ve spor siispansiyon miktari

Hastalik Etmenleri Spor Sspansiyon Miktarlar Literatir

(spor/ml)

F. solani 1x108 Altinok, 2012
A. alternata 1x10’ Ozan ve Maden, 2005
U. atrum 1x10’ Mutlu ve ark., 2015
S. solani 1x107 Eken ve Demirci 2001
P. destructiva 1x10° Eken ve Demirci 2001
C. coccodes 1x10° Mutlu ve ark., 2015
S. lycopersici 1x10° Finci, 1982
P. infestans 1x10° Ozan ve Askin, 2006
R. stolonifer 1x10° Ozgénen ve Culal, 2009
C. fulvum 1x10° Ozan ve Askin, 2006
B. cinerea 1x10° Burgak ve Delen, 2000
L. taurica 1x10° Cohen, 1982

Solgunluk ve kok hastaliklarinin patojenite
testinin  degerlendirilmesinde; R. solani, R.
tuliparum ve C. coccodes (Yao ve ark., 2002); P.
destructiva (Bugbee ve Campbell, 1990) icin 0-5
skalasi kullanilirken, R. stolonifer ve F. solani
(Aktas, 2001) icin 0-7 skalasi kullaniimistir. Yaprak
hastaliklarinin patojenite testinin
degerlendirilmesinde; A. alternata, U. atrum ve S.
solani (Bashan ve ark.,1991), C. fulvum (Anonim,
2015-b), S. lycopersici (Saydam ve ark., 1974; Finci
ve Yilmazdemir, 1981), P. infestans (Anonim, 2015-
b) icin 0-5 skalasi kullanilirken, B. cinerea (Burgak
ve Delen, 2000) igcin 0-4 skalasi kullaniimistir.
Killeme hastaliginin patojenite testinin
degerlendirilmesinde; L. taurica (Ozan ve Maden,
2005) icin 0-5 skalasi kullanilmistir.

Tim patojenite testlerinden elde edilen
sonuglar asagidaki formiile gére hesaplanarak her
izolat icin hastalik siddeti belirlenmistir:
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Hastalik siddeti (%): Y(Her bir skala degeri x skala
degerindeki 6rnek sayisi) X 100
En buyiik skala degeri x toplam bitki sayisi

Ayrica bitin verilerin istatistiksel
analizlerinde, elde edilen ylizde etki degerlerine agi
transformasyonu uygulanarak denemelerde
karakterler arasindaki farkhliklarin Gnem dereceleri
varyans analizi (ANOVA) ile belirlenmis ve Duncan
testi kullanilarak ortalamalar karsilastirilmistir
(P<0.05).

Bulgular ve Tartisma

Survey alanlarina gore patojenlerin elde
edildikleri etmenlere dagilimi Cizelge 3’de
verilmistir. Silirvey sonucunda Elazig Merkez,
Kovancilar ve Baskil ilgesindeki domates ekim
alanlarindan 642 adet bitki 6rnegi alinirken,
Merkez ilce Gedikyolu kdylinde 52 adet, Salkaya
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koylinde 77 adet, Sarikamis koylinde 79 adet; (%19.40), F. solani (%17.42), C. coccodes (%16.66),
Kovancilar ilgesi Akmezra Koylinde 136 adet ve R. stolonifer (%13.79) ve P. destructiva
Baskil ilcesi Gemici kdylinde 43 adet olmak tzere (%11.96)'dir. Yapraklarda ise A. alternata (%27.23),
toplam 387 adet izolat elde edilmistir. Bu S. lycopersici (%25.27), P. infestans (%15.70), S.
izolatlarin 14 adet fungal hastalik etmenine ait solani (%17.81), B. cinerea (%17.39), C. fulvum
oldugu tespit edilmistir. Genel hastalik yayginhk (%11.23) ve U. atrum (%6.27) olarak saptanmistir
oranlari, koklerde R. solani (%20.27), R. tuliparum (Cizelge 3).

Cizelge 3. Elazig Merkez, Kovancilar ve Baskil domates ekim alanlarindaki Fungal hastalik etmenlerinin izolat
sayilari ve hastalik yayginlik orani

Merkez Kovancilar Baskil
- — Toplam
Fungal hastalik Gedikyolu Salkaya Sarikamis Akmezra Gemici
etmenleri - o - o " o " 9 » o © 9
= T = T = T = T = T = 5
A. alternata 10 28.57 11 17.18 13 20.63 25 26.04 14 43.76 73 27.23
R. solani 8 22.85 18 28.12 9 14.28 16 17.02 - - 51 20.27
C. fulvum 3 8.57 11 17.18 5 7.93 - - - - 19 11.23
P. destructiva 6 17.14 6 9.37 - - 9 9.37 - - 21 11.96
R. stolonifer 4 11.42 - - 11 17.46 12 12.50 - - 27 13.79
S. solani - - 13 20.31 17 26.98 8 8.33 5 15.63 43 17.81
U. atrum - - - - 2 3.17 9 9.37 - - 11 6.27
F. solani 4 11.42 5 7.81 6 9.52 17 17.71 13 40.63 46 17.42
C. coccodes 3 13.71 2 12.24 2 19.80 4 20.67 4 16.90 15 16.66
B. cinerea 4 10.70 1 14.50 3 22.34 8 28.77 2 10.66 17 17.39
P. infenstans 3 14.56 2 7.86 5 21.87 10 30.74 1 3.48 21 15.70
S.lycopersici 2 15.27 3 11.78 3 21.98 5 26.78 - - 13 25.27
R. tuliparum 2 16.77 1 13.46 - - 5 27.96 - - 8 19.40
L. taurica 3 15.85 4 17.99 3 21.74 8 31.76 4 9.86 22 19.44

iS: izolat sayisi (adet), TiS: Toplam izolat sayisi, HYO: hastalik yayginlik orani (%), GHYO: Genel hastalik yayginlik orani

Survey vyapilan alanlarda  2012-2014 gore hastalik yayginhk oranlari; solgunluk ve kok
yilllarinda fungal patojenlerin ortalama hastalik hastaliklarinda %13.35, vyaprak hastaliklarinda
yayginhk orani (%) ve ortalama hastalk siddeti (%) %17.27 ve killeme hastaliklarinda %19.44 olarak
degerleri Cizelge 4’de verilmistir. Calismada tespit tespit edilmistir. Ortalama hastalik siddeti;
edilen fungal patojenler solgunluk ve kok solgunluk ve kok hastaliklarinda %30.47, yaprak
hastaliklari, yaprak hastaliklari  ve killeme hastaliklarinda %29.00 ve killeme hastaliklarinda
hastaliklari olarak gruplara ayrilmistir. Gruplara %17.10 olarak saptanmistir (Cizelge 4).

Cizelge 4.Survey yapilan alanlarda fungal patojenlerin ortalama hastalik yayginlik orani ve ortalama hastalik
siddeti degerleri

Fungal hastalik etmenleri Ortalama hastalik Ortalama hastalik
yayginhk orani (%) siddeti (%)

Solgunluk ve kok hastaliklari; R. solani, R. tuliparum, P. 13.35 30.47
destructiva, F. Solani, R. stolonifer, C. coccodes ’ '
Yaprak ha‘stall‘klarl; A. alternata, U. atr'um, S. solani, S. 1797 29.00
lycopersici, P. Infestans, C. fulvum, B. cinerea
Kulleme hastaliklari; L. taurica 19.44 17.10

Fungal patojenlerin siirvey alanlarina gore fulvum’da  %29.9, S. Iycopersicide %25.0, B.
2012-2014 yillari arasindaki hastalik siddet cinerea’da %22.2, P. infestans’da %21.0, U.
ortalama degerleri (%) Cizelge 5'de verilmistir. atrum’da %17.3 ve L. taurica’da %17.1 olarak tespit
Domates kokinde goriilen hastalik siddeti edilmistir. Elde edilen verilere goére Elazig il
ortalama degeri; R. solani’de %43.3, R. domates ekim alanlarinda goérilen en yaygin fungal
stoloniferde %38.1, F. solani’de %37.1, P. patojenler A. alternata, S. Iycopersici ve R.
destructiva’da %33.7, C. coccodes’de %15.9 ve R. solani’dir. Hastalik siddeti olarak tespit edilen
tuliparum’da %14.7’dir. Domates yapraklarinda ise fungal patojenler ise A. alternata, R. solani ve S.
A. alternata’da %47.5, S. solani’de %40.1, C solani olarak tespit edilmistir. (Cizelge 5).
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Cizelge 5. Fungal patojenlerin slrvey alanlarina gore 2012-2014 yillari arasindaki hastalik siddet ortalama

degerleri
Fungal Merkez Kovancilar Baskil GHSO
Patojenler Gedikyolu Salkaya Sarikamis Akmezra Gemici

A. alternata 40.7 433 45.2 60.7 47.4 47.5
R. solani 35.6 51.8 37.5 48.3 - 43.3
C. fulvum 17.5 42.1 30.2 - - 29.9
P.destructiva 313 31.7 - 38.0 - 33.7
R. stolonifer 27.8 - 42.4 44.2 - 38.1
S. solani - 45.7 50.6 33.9 30.1 40.1
U. atrum - - 13.2 213 - 17.3
F. solani 28.1 29.8 32.1 49.6 45.7 37.1
R. tuliparum 13.7 135 - 16.8 - 14.7
C. coccodes 11.6 10.2 18.4 219 17.6 15.9
S. lycopersici 23.8 24.1 27.4 24.5 - 25.0
P. infestans 18.3 22.8 25.8 33.9 4.3 21.0
B. cinerea 20.2 17.1 21.8 26.2 25.9 22.2
L. taurica 15.8 14.5 10.3 28.5 16.2 17.1

*GHSO: Genel hastalik siddet ortalamasi

Sirvey alanlarinda tespit edilen fungal
hastalik yayginlik orani en yiksek Kovancilar ilge
(%20.54), en dustik olarak Merkez ilge Salkaya Koyii
(%14.82) tespit edilmistir. Fungal hastalik siddeti
en ylksek Kovancilar ilge (%34.44), en dislk olarak

Merkez ilge Gedikyolu (%23.70) tespit edilmistir.
Fungal hastalik etmenlerinin yayginhk orani
ortalamasi %17.67 ve hastalik siddeti ortalamasi
%28.66 olarak tespit edilmistir (Cizelge 6).

Cizelge 6. Siirvey alanlarinda hastalik yayginlik orani ve hastalik siddeti orani

ilce Hastalik Yayginlik Orani (%) Hastalik Siddeti (%)
Baskil llge Gemici Koyl 20.13 26.74
Merkez ilce Salkaya Koyii 14.82 28.88
Kovancilar ilge Akmezra 20.54 34.44
Merkez ilge Sarikamis K&yt 17.31 29.56
Merkez ilge Gedikyolu 15.54 23.70
Genel Ortalamalar 17.67 28.66

Patojenlerin morfolojik tanilama sonucunda
elde edilen izolat sayilari ve izolatlardaki hastalk
siddeti (%) degerleri Cizelge 7’de verilmistir. izolat
sayllari ve hastalik siddeti oranlarinin fungal
hastalik etmenlerine olan dagilimlari
incelendiginde; A. alternata (73;%18.86), R. solani
(51; %13.17), F. solani (46; %11.87), S. solani
(43;%11.12), R. stolonifer (27;%6.98), L. taurica
(22;%5.69), P. destructiva (21; %5.42), P. infestans
(21;%5.42), C. fulvum (19;%4.92), B. cinerea
(17;%4.40), C. coccodes (15;%3.88 ), S. lycopersici
(13;%3.36), U. atrum (11;%2.85) ve R. tuliparum
(8;%2.06) seklinde oldugu gériilmektedir (Cizelge
7). Fungal hastalik etmenlerinden 120 adet izolat
secilerek, patojenite testinde kullaniimistir.

Elazig  merkez, Kovancilar ve Baskil
ilcelerindeki domates ekim alanlarindan 642 adet
ornek alinmis, 6rneklerden 387 adet izolat elde
edilmis ve 14 adet fungal patojenin teshisi
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yapilmistir. Domates koklerinde fungal hastahk
etmenlerin yayginlk orani; R. solani (%20.27), R.
tuliparum (%19.40), F. solani (%17.42), C. coccodes
(%16.66) R. stolonifer (%13.79) ve P. destructiva
(%11.96) olarak saptanmistir. Domates
yapraklarinda hastalik yayginlk orani; A. alternata
(%27.23), S. lycopersici (%25.27), L. taurica
(%19.44), S. solani (%17.81), B. cinerea (%17.39), P.
infestans (%15.70), C. fulvum (%11.23) ve U. atrum
(%6.27) olarak belirlenmistir. Domates koklerinde
fungal hastalik etmenlerinin hastalik siddeti; R.
solani (%43.3), R. stolonifer (%38.1), F. solani
(%37.1), P. destructiva (%33.7), C. coccodes (%15.9)
ve R. tuliparum (%14.7) olarak tespit edilmistir.
Domates yapraklarinda hastalik siddeti; A.
alternata (%47.5), S. solani (%40.1), C. fulvum
(%29.9), S. lycopersici (%25.0), B. cinerea (%22.2),
P. infestans (%21.0), U. atrum (%17.3) ve L. taurica
(%17.1) oldugu saptanmistir.
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Cizelge 7. Elazig Merkez, Kovancilar ve Baskil ilgeleri domates alanlarindan elde edilen fungal hastalik etmenleri,

izolat sayilari ve hastalik siddeti degerleri

Fungal Hastalik Etmenleri

izolat Sayisi (adet)

Hastalik Siddeti (%)

A. alternata 73 18.86

R. solani 51 13.17

F. solani 46 11.87

S. solani 43 11.12

R. stolonifer 27 6.98

L. taurica 22 5.69

P. destructiva 21 5.42

P. infestans 21 5.42

C. fulvum 19 4.92

B. cinerea 17 4.40

C. coccodes 15 3.88

S. lycopersici 13 3.36

U. atrum 11 2.85

R. tuliparum 8 2.06
Tirkiye’de bu konuyla ilgili ydratilen arastrimalarda  belirlenen  hastalik  etmenleri
calismalara bakildiginda; Samsun’da ydritilen bir benzerlik  gbstermistir. Belirlenen hastalik
calismada, sebze seralarinda Fusarium spp.’nin etmenleri domates Uretim alanlarinda vyaygin

%27.2 oraninda solgunluga neden oldugunu
bildirmistir (Erper ve Hatat, 1998). Elazig’da
yetistirilen sebzelerde kok ve kok bogazi

hastaliklarina R. solani, F. solani, F. oxysporum, M.
phaseolina, Verticillium dahliae, Pythium sp., F.
culmorum, F. equiseti, P. capsici ve P. parasitica’nin
neden oldugunu belirlemislerdir (Kirbag ve Parlak,
1996). Tokat yoresi domates (iretim alanlarinda
yapilan bir calismada, yayilis oranlari ve zarar
dizeyleri yoniinden ekonomik boyutta sorun teskil
eden fungal hastalik etmenleri olarak P. infestans,
A. solani ve S. lycopersici oldugu belirlenmistir
(Yanar ve ark., 2002). Ankara ili domates ekilis

alanlarinda vydritilen bir c¢alismada ise, L.
taurica’'ya %49.8, A. solani'ye %20.7 ve A.
alternata’ya %6.42 oraninda rastlandigl ifade

edilmistir (Ozan ve Maden 2005). Zonguldak ilinde
domates bitkisinde C. fulvum’un %95.3 oraninda ve
B. cinerea’nin %8.2 oraninda, Bartin ilinde ise C.
fulvum’un  %6.9 oraninda yaygin oldugu B.
cineread’ya ise rastlanmadigl belirtilmistir (Ozan ve
Askin, 2006). Samsun ilinde yapilan bir calismada,
domateslerde Fusarium tiirlerinin yayginlk oranlari
2005 yilinda %47.9 ve 2006 yilinda %52.9 olarak

belirlenmistir  (Erol, 2007). Ankara ili Ayas,
Beypazari ve Nallihan ilgelerinde domates
fideliklerindeki  ¢okerten etmenlerinin  tespit

edilmesi yonlinde vyapilan c¢alismada hastalikl
fidelerden  Fusarium, Pythium, Rhizoctonia,
Alternaria ve Aspergillus cinslerine ait funguslari
elde ettiklerini bildirmislerdir (Askin, Katircioglu,
2008). Yiurattigumiz calismada, domates bitkisinin
fide déneminden hasat dénemine kadarki slrecte
tespit ettigimiz hastalik etmenleri ile 6nceki
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olarak bulundugu icin sonraki yillarda ciddi sorun
teskil edebilecegi distintilmektedir. Colak ve Bigici
(2011), Adana’da vyuruttikleri bir ¢alismada F.
oxysporum’un neden oldugu FORL ve FOL
hastaliklarinin hastalik gikisini ve hastalik siddetini
sirasiyla %35.1, %18.8, %43.3 ve %20,4 olarak
belirlemislerdir. Ayrica Adana ilinde hastaligin
yayginlik orani hastalikli sera sayisi agisindan
%56.1, hastalikli sera alani agisindan ise %68.1
olarak belirlerken, Mersin ilinde hastalik yayginlik
oranini sirasiyla %58.8 ve %54.4 olarak tespit
etmiglerdir. Calismada F. solani‘nin  hastalk
yayginlik orani ve hastalik siddeti degerleri Colak ve
Bigici (2011)’in degerleri ile benzer bulunmustur.
Kumluca’da domates seralarinda yiritilen bir
¢alismada, R. solani nin %14.1-25.7 yayginhk
oranina sahip oldugu saptanirken, bunun nedenleri
her yil ayni UrGnin ayni yerde vyetistiriimesine,
miinavebenin uygulanmamasina, topragin hastalik
etmeniyle bulasik olmasina ve hasat sonu
temizligin yeterince yapilmamasina baglanmistir
(Duran ve Ozkaya, 2016).

Dinyada bu konuda vyapilan calismalara
bakildiginda; Patterson ve Powell (1988),
domateste yirittikleri bir calismada, A. solani ve
A. alternata’yt domateslerin  kok bogazi ve
meyvelerinden izole etmisler, A. alternata’nin
domateslerde kék bogazi ve koklerin glriimesine
neden oldugunu bildirmislerdir. A. Alternata ile
elde ettigimiz sonuglar bu calisma ile benzerlik
gdstermektedir. Ornekleme yaptigimiz alanlarda A.
alternata’nin yaprak ve meyvede daha vyaygin
oldugu gozlenirken, bu durumun 6zellikle ayni fide
sirketlerinden getirilen domateslerde oldugu
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ureticilerle yapilan goriismeler sonucunda ortaya
konulmustur. Sebze Uretim alanlarinda yuritilen
bir calismada F.oxysporum ve tirlerinin bitkilerde
solgunluk, kék ve koék bogazi curikligine neden
olarak bitki saghgini tehdit ettigini bildirilmistir
(Ozbay ve Newman, 2004). ABD’nin Kentaki
eyaletinde  domatesteki  fungal hastaliklarin
arastirilmasi sonucunda farkli dénemlerde alinan
bitki 6rneklerinde A. solani, C. fulvum, B. cinerea, F.
oxysporum ve Pythium spp. tespit edilmistir (Bachi

ve ark. 2004). Pena (2005), Meksika ve
Kaliforniya’da  yaptigi  calismada, @ domates
alanlarinda ekonomik kayiplara neden olan

solgunluk etmeninin F. oxysporum f. sp. lycopersici
oldugunu belirtmistir. Calismamizda domateste
fungal hastalik etmenlerin hastalik yayginlk orani
ve hastalik siddeti degerleri Tirkiye’de ve diinyada
benzer konuda yapilmis diger calismalar ile kismen
benzerlik gostermektedir (Erper, Hatat 1998;
Kirbag, Parlak, 1996; Yanar ve ark., 2002; Ozan,
Maden, 2005; Ozan, Maden, 2006; Erol, 2007;
Askin, Katircioglu, 2008; Duran, Ozkaya, 2016;
Patterson, Powell, 1988; Bachi ve ark. 2004; Ozbay,
Newman, 2004; Blancard, 2005; Pena, 2005; Hibar
ve ark., 2006). Bitki fungal patojenlerin yayginligi,
hastalik siddeti bircok biyotik ve abiyotik faktorlere
bagh olarak bolgeden bolgeye, Ulkeden (lkeye

hatta ayni  bolgede yildan yila  farkhhk
gosterebilmektedir.
Sonug ve Oneriler

Calisma sonucunda Elazig Merkez,

Kovancilar ve Baskil ilgelerinde domates Uretimi
yapilan alanlarda 14 adet fungal hastalik etmeni
tespit edilmistir. Fungal hastaliklarin yayginlk
oraninin %17.67 ve hastalik siddeti degerinin
%28.66 oraninda bulunmasi Elazig ilinin fungal
hastallk  etmenleri ile  bulasik  oldugunu
gostermektedir. Bu sebeple de, arastirma yapilan
alanlarda domates hastalik etmenleri ile yapilan
ilagh ve kiltirel micadelenin basari ylzdesinin
disik, kullanilan fungisitlerin etkisinin yetersiz
oldugu belirlenirken, fungal patojenlerin mevcut
varliklarini  sdrdardikleri ve  yayginhklarini
artirdiklari gézlenmistir. Stirvey alanlarinda fungal
hastaliklarin ortaya ¢ikmasinda; Sertifikasiz tohum
veya fide kullanilmasi, hastalik etmenlerinin dogru
tlr teshisinin yapilamamasi, fungisitlerin dogru
zamanda ve uygun dozda kullanilmamasi, hatali
gibreleme ve sulama yapilmasi, ayni Griinlerin her
yil ekilmesi ve hasat sonu tarla temizliginin yetersiz
olmasi gibi birgok faktor rol oynamaktadir.
Sertifikali tohum ve fide kullanimi, ekim
esnasinda toprak tavina dikkat edilmesi, sulama,
glbreleme, hastalik ve yabanci ot miicadelesi gibi
uygulamalarin zamaninda ve optimum diizeyde
yapilmasi hastallk etmenlerin yayilmasini ve
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siddetini ©6nemli oranda azaltacaktir. Ayrica
Ureticiler fungal hastalik etmenlerine karsi; 1-
Dogru fungus tir teshisi, 2-Dogru zamanda
ilaglama, 3-Dogru fungisit secimi, 4-Dogru dozda
kullanimi ve 5-Dogru yontemle ilaglama yaparlar
ise hastaligin epidemi yapmasi da tamamen
engellenebilecektir.
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Ozet

Bu ¢alisma, Kirklareli ilinde Atatlirk Toprak Su ve Tarimsal Meteoroloji Arastirma Enstitlisi arazisine
kurulan plastik ortiilQ, yay catili sera tesisinde yuritilmustlr. Calismada, ortl alti bas salata Uretiminde eneriji
kullanim etkinligi belirlenmis ve ekonomik analiz yapilmistir. Degerlendirme sonuglarina gore 6rti alti bas salata
Uretiminde toplam enerji girdisi 26548.95 MJ/ha, enerji ¢iktisi 60800 MJ/ha, enerji ¢ikti/girdi orani 2.29, eneriji
verimliligi 2.86, spesifik enerji 0.35 ve net enerji 34251.05 MJ/ha olarak hesaplanmistir. Dogrudan enerjinin
toplam enerji icindeki payr %45.20, dolayli enerjinin payr %54.80, yenilenebilir enerjinin payr %61.58,
yenilenemeyen enerjinin payl %38.42 olarak belirlenmistir. Ortii altinda bas salata yetistiriciliginde bir kg
artniin maliyetinin 1.13 TL, toplam masraflarin 86141.10 TL/ha, gayri safi Gretim degerinin 152000 TL/ha, brit
karin 102513.50 TL/ha, net karin ise 65858.90 TL/ha oldugu belirlenmistir. Yapilan ¢alismada 6rti altinda bas
salata yetistiriciliginde nispi kar 1.76 olarak hesaplanmistir. Enerji kullanim etkinligi ve ekonomik analiz
sonuglarina gére 6rti alti marul yetistiriciliginin avantajli oldugu belirlenmistir.

Anahtar kelimeler: Bas salata, enerji analizi, maliyet, 6rtd alti

Energy Use Efficiency and Economic Analysis in Greenhouse Head Lettuce (Lactuca sativa
cv Salinas) Farming

Abstract

This study was carried out in a Quonset type plastic covered unheated greenhouse on the lands of
Atatirk Soil Water and Agricultural Meteorology Institute in Kirklareli. Energy use efficiency and economic
analysis of greenhouse grown head lettuce were determined in the study. According to the results, total energy
input, energy output, energy output/input ratio, energy productivity, specific energy and net energy in
greenhouse head lettuce farming were determined as 26548.95 MJ/ha, 60800 MJ/ha, 2.29, 2.86, 0.35 and
34251.05 MlJ/ha, respectively. The ratios of direct energy, indirect energy, renewable energy and non-
renewable energy in total energy were determined as 45.20%, 54.80%, 61.58% and 38.42%, respectively. The
production cost of one kg of lettuce, total expenses, gross output value, gross profit, net profit and relative
profit of lettuce farming were determined as 1.13 TL, 86141.10 TL/ha, 152000 TL/ha, 102513.50 TL/ha,
65858.90 TL/ha and 1.76, respectively. According to energy use efficiency and economic analysis results,
lettuce farming in plastic covered greenhouses in the region of the study appeared to be a profitable
agricultural activity.

Key words: Head lettuce, energy analysis, cost, greenhouse
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Giris

Birim alandan yiksek verim alinmasini
saglayarak kiguk alanlarin  marjinal sekilde
degerlendiriimesine olanak veren orti alti

yetistiriciligi, ayni zamanda yil icerisinde diizenli bir
is gucl kullanimi saglamasi nedeniyle de
tlkemizdeki en 6nemli tarimsal faaliyetlerden birisi
haline gelmistir (Sevgican ve ark. 1990). Orti alti
yetistiriciliginin acgikta sebze vyetistiricili§ine goére
daha yuksek gelir saglamasi bu dretim bigiminin

¢ok hizli bir sekilde yayginlasmasinin baslica
nedenidir.
Sebzelerin su ve glbre gereksinimleri;

tirlere, mevsimlere, gelisme devrelerine, toprak

yapisina ve yetistirme teknigine bagl olarak
degismektedir (Sevgican, 1999). Ortii altinda,
yetistirme kosullarinin  optimumda tutulmaya
calisiilmasi  nedeniyle blylime hizi  yiksek,

vejetasyon periyodu daha uzun ve verim daha
ylksektir. Vejetasyon periyodunun uzunlugu ve
verimin yiksek olusu baglica girdi maliyetlerini de
artirmaktadir. Bu nedenle ortii alti yetistiriciliginde
kaynaklarin etkin bir sekilde kullaniimasi, karlilk
yaninda, Ozellikle su gibi, sinirli  kaynaklar
bakimindan da 6nem arz etmektedir.

Ulkemizde, orti altinda; %51 domates,
%20.2 hiyar, %17.3 biber ve %8.6 patlican
yetistiriciligi yapilmaktadir. Geriye kalan % 2.9'luk
alanda da kavun, fasulye, kabak gibi diger sebze
tirleri yetistirilmektedir. Bunlarin yaninda cift Griin
yetistiriciligi yapilan sebze seralarinda aradaki bos
ve soguk donemi degerlendirmek icin yapilan
marul-salata Uretimi de énemli bir yer tutmaktadir
(Anonim, 2017a).

Tirkiye’de toplam 6.1 milyon tonluk 6rtu
alti dretiminin 5.9 milyon tonunu sebze grubu
olusturmaktadir. Toplam ortd alti varli§i 599000
dekar olup, bunun 317000 da’ 1 (%53) yiksek
sistemlerden olusmaktadir. Ortii alti  varlig
bakimindan Tirkiye, Diinyada ilk dort Glke arasinda
Avrupa’da ise ispanya ile ilk sirada yer almaktadir.
Ulkemizde son 10 yilda ortalama ortii alti isletme
blyuklGgli 2 da seviyesinden 4 da’ a ¢ikmistir
(Anonim, 2017b).

Bitkisel Uretimde enerji kullanim etkinligini
belirlemek ve c¢evre boyutunu degerlendirmek
amaciyla enerji cikti/girdi analizleri yapilmaktadir.
Tarimsal (retim islemlerinde kullanilan girdilerin
toplam enerji degerinin, elde edilen Urlinlin eneriji
degeri ile karsilastirilmasi, Gretim verimliliginin
degerlendirilmesi igin daha gergekgi bir yaklasimdir
(Oztuirk, 2011).

Bitkisel Uretimde enerji kullanim etkinligini
belirlemek ve cevreye etkilerini degerlendirmek
amaciyla yapilan bazi ¢alismalarda ortii altinda ve
acitkta; domates (Hatirl ve ark. 2006; Cetin ve
Vardar, 2008; Pashaee ve ark. 2008; Mihov ve
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Tringovska, 2010; Rezvani Moghaddam ve ark.
2011; Jadidi ve ark. 2012; Bilalis ve ark. 2013; Sepat
ve ark. 2013; Taki ve ark. 2013; Sabaghi ve Masihi,
2014; Dimitrijevic ve ark. 2015; Mirasi ve ark.
2015), soya fasulyesi (Mandal ve ark. 2002),
domates, salatalik, biber, patlican (Ozkan ve ark.
2004; Canakgl ve Akinci, 2006), marul, lggil ve
bakla (Razavinia ve ark. 2015), domates ve salatalk
(Taki ve ark. 2012), feslegen (Pahlavan ve ark.
2012), salatalik (Mohammadi ve Omid, 2010;
Monjezi ve ark. 2011; Pahlavan ve ark. 2011;
Darijani ve ark. 2012; Yousefi ve ark. 2012; Sami ve
Reyhani, 2015) sogan, domates, tath biber, aci
biber (ibrahim, 2011), patates (Mohammadi ve ark.
2008), domates, kavun, karpuz (Ganakgl ve ark.
2005), marul (Dimitrijevi¢ ve ark. 2010), domates,
biber ve marul (Kuswardhani ve ark. 2013), karpuz
ve kavun (Baran ve Gokdogan, 2014) Uretiminde
enerji ¢ikti/girdi analizleri yapilmis, enerji kullanim
etkinlikleri belirlenmistir.

Bu ¢alismada ortd alti bas salata
yetistiriciliginde kullanilan girdi ve ¢ikti miktarlari
ve enerji kullanim etkinligi belirlenmis ve ekonomik
analiz yapilmistir.

Materyal ve Yontem
Materyal

Arastirma, Marmara Bolgesinin kuzeyinde
ve 41°42’ kuzey enlemi, 27°14’ dogu boylami ve
233 m yikseltide yer alan Kirklareli ilinin 4 km
batisinda bulunan Atatiirk Toprak Su ve Tarimsal
Meteoroloji Arastirma Enstitlisli arazisine kurulan 8
metre genisliginde, 76 metre uzunlugunda (608
m?) ve 2.5 metre yiksekliginde yay catili plastik
ortlli serada U¢ yil boyunca yiritilmigstar.
Calismada iceberg (bas) salata gesidi olan Salinas
kullanilmistir. Salinas cesidinin olgunlagsma siresi
dikimden sonra ortalama 120 gundir. Yapraklari
actk yesil ve kivirciktir, bas baglamasi iyi ve
homojendir, bas agirligi ortalama 500-600 gramdir.

Metot

Calismada enerji esdegerlerinin
hesaplanabilmesi icin  6ncelikle bas salata
Uretiminde kullanilan girdi (isgiict, ¢eki gicu, yakit,
kimyasal ilaglar, giibreler, elektrik, su, tohum) ve
cikti (verim) miktarlari hektara olarak
hesaplanmistir. Daha sonra bu degerler eneriji
esdegeri katsayisi ile carpilmistir (Cizelge 1). Cikti
ve girdilerin enerji esdegerleri megajul (MJ)
cinsinden belirlenmistir. Degerlendirmeler, (g yillik
verilerin ortalamasi alinarak yapiimistir.

Orti altt bas salata dretiminde enerji
kullanim etkinligini belirlemek amaciyla asagidaki
formdaller kullanilmistir (Mandal ve ark., 2002).
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Enerji ¢cikti/girdi orant
_ Enerji giktisu(M] ha™)
~ Enerji girdisi (M] ha™1)
Enerji verimliligi
_ Marul iiretim miktart (kg ha™)
h Enerji girdisi (M] ha=1)
Spesifik enerji
B Enerji girdisi (M] ha™1)
"~ Marul uretim miktar: (kg/ha=1)
Net enerji = Enerji ¢iktist (M] ha™1)
— Enerji girdisi (M] ha™?)

Enerji girdileri dogrudan, dolayl,
yenilenebilir ve yenilenemeyen olmak Uzere dort
bolimde incelenmistir. Dogrudan enerji, isgic,
yakit, su ve elektrik glicliini; dolayl eneriji,
glbreler, kimyasal ilaglar, ¢eki glici ve tohumu
kapsamaktadir. Yenilenebilir enerji kaynaklari,
isglcl, tohum ve su; vyenilenemeyen enerji
kaynaklar, yakit, glbreler, kimyasal ilaglar, ¢eki
glict ve elektrik guiclinii kapsamaktadir (Yilmaz ve
ark., 2010).

Cizelge 1. Orti alti Gretimde girdi ve giktilarin enerji esdegerleri

Enerji esdegeri katsayisi (MJ

birimY) Kaynaklar
Girdiler
isglicii (h) 1.96 (De ve ark. 2001; Singh, 2002)
Makine gtict (h) 64.80 (Singh, 2002; Baran ve ark. 2016)
Kimyasallar (kg)
Insektisit 101.20 (Rafiee ve ark. 2010)
Fungusit 216.00 (Rafiee ve ark. 2010)
Glbreler (kg)
Azot 60.60 (Singh, 2002)
Fosfor 11.15 (Singh, 2002)
Potasyum 6.70 (Singh, 2002)
Ciftlik glibresi (ton) 303.10 (Yaldiz ve ark. 1993)
Tohum 1.00 (Esengtin ve ark. 2007)
Yakit (1) 56.31 (De ve ark. 2001; Singh 2002)
Elektrik (kwh) 3.60 (Yaldiz ve ark. 1993)
Sulama suyu m?3) 0.63 (Yaldiz ve ark. 1993)
Cikti
Verim (kg) 0.80 (Yaldiz ve ark. 1993)

isglici ticret karsiiginin hesaplanmasinda
arastirma yoresindeki kadin ve erkek iscilere
verilen glnlik dcretler esas alinmistir. Doéner
sermaye faizi, degisen masraflara T.C. Ziraat
Bankasinin bitkisel Uretim kredilerine uyguladig
faiz orani dikkate alinmis, degisken masraflarin
Gretim donemine vyayildigi kabul edilerek, yari
degeri Uzerinden hesaplanmistir. Ciplak arazi
degerinin faizi, arastirma bolgesindeki arazi alim
satim degerinin %5’i alinarak tespit edilmistir.
Genel idari giderler, degisken masraflar toplaminin
%30 alinmistir (Kiral ve ark., 1999). Sera tesis
masraflari  amortisman payi, tesis masraflari
toplaminin seranin ekonomik omriine
bolinmesiyle bulunmustur.  Seranin ekonomik
omrt 20 yil ahnmustir (Eraktan, 1995). Tesis
masraflari faizi ise toplam tesis masraflari yari
degerine %5 faiz uygulanarak hesaplanmistir.
Sulama alet-makine amortismani, ekonomik émur
dikkate alinarak dogru-hat yontemiyle
belirlenmistir (Erkus ve ark., 1995). Sulama alet-
makine sermayesi faizi ise, sulama alet-makine
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degerinin vyarisi Uzerinden ve faiz talepleri %5
Gzerinden yapilmistir (Kiral ve ark., 1999).

Ortli alti bas salata iretiminin ekonomik
performansini 6lgmek igin, toplam masraflar, birim
UrlGin maliyeti, gayri safi Gretim degeri, briit kar, net
kar ve nispi kar hesaplanmistir. Gayri safi Uretim
degeri, Uran satis fiyatiyla dretim miktarinin
carpilmasi ile hesaplanmistir. Gayrisafi Gretim
degerinden degisken masraflar ¢ikarilarak brit kar
bulunmustur. Net kar, gayri safi tiretim degerinden
Uretim masraflarinin ¢ikarilmasi ile elde edilmistir
(Kiral, 1993). Nispi kar ise, gayrisafi Uretim
degerinin  Uretim  masraflarina  boélinmesiyle
hesaplanmistir.

Bulgular ve Tartisma

Ortii Alt: Bas Salata Uretiminde Enerji Kullanimi
Ortli altt bas salata (retiminde girdi

kullanimi, enerji esdegerleri ve enerji etkinligi

katsayilar Cizelge 2’de verilmistir. Ortii altinda bir

hektar alanda marul Uretimi igin 4050 saat is glic,

15 saat makine glici, 35 | yakit, 25 ton ciftlik
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glubresi, 55 | insektisit, 2 | fungusit, 1 kg tohum,
1320 m® su ve 350 kWh elektrik enerjisi
kullantlmistir.  Arastirma alaninda ortalama bas
salata verimi 76000 kg/ha olarak bulunmustur.

Bas salata Uretiminde toplam enerji girdisi
26548.95 MJ/ha olarak bulunmustur. Bas salata
Uretiminde kullanilan enerjinin %29.90'inin is glicd,

%28.54’inin giftlik glibresi, %22.60'inin kimyasal
ilaglar, %7.42'sinin yakit, %4.75’inin elektrik,
%3.66'sinin makine glicl, %3.13’Unln su girdileri
tarafindan kullanildigi belirlenmistir. Enerji ¢iktisi
incelendiginde, arastirma alaninda bas salata
Uretiminde 60800 MlJ/ha enerji ¢iktisi oldugu
gorilmektedir.

Gizelge 2. Ortii alti bas salata Giretiminde kullanilan girdiler ve enerji esdegerleri

Girdiler Hektara kullanilan girdi miktan Enerji esdegeri (MJ/ha) Oran (%)

isglicti (saat) 4050.00 7938.00 29.90

Makine glicl (saat) 15.00 972.00 3.66

Yakit (1) 35.00 1970.85 7.42

Ciftlik guibresi (ton) 25.00 7577.50 28.54

Kimyasallar (kg) 57.00 5998.00 22.60
Insektisit 55.00 5566.00 20.97
Fungusit 2.00 432.00 1.63

Su (m3) 1320.00 831.60 3.13

Elektrik (kwh) 350.00 1260.00 4.75

Tohum (kg) 1.00 1.00 0.00

Toplam enerji girdisi (MJ) 26548.95 100.00

Bas salata verimi (kg/ha) 76000.00 60800.00

Enerji ¢ikti/girdi orani 2.29

Enerji verimliligi (kg/MJ) 2.86

Spesifik enerji (MJ/kg) 0.35

Net enerji (MJ) 34251.05

Orti alti bas salata {retiminden elde edilen
enerji ciktisinin enerji girdilerine oranlanmasi ile
elde edilen ¢ikti/girdi  orani  2.29 olarak
bulunmustur. Dimitrijevi¢c ve ark. (2010), 6rtu
altinda marul Uretiminde enerji gikti/girdi oranini

0.85 ve 0.47 olarak, Kuswardhani ve ark. (2013)
acikta ve ortl altinda marul Uretiminde enerji
cikti/girdi oranini sirasiyla 0.318 ve 0.15 olarak,
Razavinia ve ark. (2015) marul Uretiminde enerji
cikti/girdi  oranini 1.175 olarak bulmuglardir.

Cizelge 3. Ortii alti bas salata tretiminde kullanilan girdilerin enerji kaynaklarina gére dagilimi

Enerji kaynaklari (MJ/ha) Oran (%)
Dogrudan eneriji 12000.45 45.20
Dolayh eneriji 14548.50 54.80
Toplam 26548.95 100.00
Yenilenebilir enerji 16348.10 61.58
Yenilenemeyen enerji 10200.85 38.42
Toplam 26548.95 100.00

Yapilan degerlendirmelerde, birim alanda Cikan enerji ile kullanilan enerjinin
enerji kullanimi basina alinan Grin miktarini ifade arasindaki farki ifade eden net enerji, bu

eden enerji verimliligi 2.86 kg/MJ, lrin basina
kullanilan enerji miktarini ifade eden spesifik eneriji
ise 0.35 MJ/kg olarak bulunmustur. Kuswardhani
ve ark. (2013) agikta marul Uretiminde enerji
verimliligini 0.69 kg/MJ ve spesifik enerjiyi 1.45
MJ/kg olarak, ortu altinda marul Gretiminde enerji
verimliligini 0.33 kg/MJ ve spesifik enerjiyi 3.07
MJ/kg olarak belirlenmislerdir. Razavinia ve ark.
(2015), marul Uretiminde enerji verimliligini 1.67
kg/MJ ve spesifik enerjiyi 0.595 MJ/kg olarak
bulmugslardir.
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calismada, 34251.05 MJ/ha olarak bulunmustur.

Ortii altinda bas salata iretiminde kullanilan
girdilerin  dogrudan, dolayli, yenilenebilir ve
yenilenemeyen enerji gruplarina gore dagilimi
Cizelge 3’te verilmistir. Dogrudan enerjinin toplam
enerji icindeki payr %45.20, dolayli enerjinin
toplam enerji icindeki payr %54.80 olarak
bulunmustur.

Yenilenebilir enerji kaynaklari tiikenmeyen
enerji kaynaklaridir ve 6zelliklerinden birisi de
dogaya zarari olmayan enerji kaynaklari olmasidir.
Yenilenemeyen enerji kaynaklari ise sinirh,
tikenme ihtimali olan enerji kaynaklari olup, blyiik
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bir ¢ogunlugu c¢evreye zarar vermektedir.
Arastirma alaninda ortd altt marul dretiminde
yenilenebilir enerjinin toplam enerji igindeki payi
%61.58, yenilenemeyen enerjinin toplam eneriji
icindeki payr %38.42 olarak belirlenmistir.

Gizelge 4. Ortii alti bag salata iretiminde Gretim masraflari

Yenilenebilir enerjinin  toplam enerji igindeki
payinin yiksek olmasi, orti alti Gretimde makine
kullaniminin ~ yogun olmamasi ile  birlikte
yenilenemeyen enerji kaynaklarina bagl olan enerji
tiketiminin az olmasindan kaynaklanmaktadir.

Uretim masraflari ve karlihk gostergeleri TL/ha Oran (%)
isglict 17150.00 19.91
Yakit 180.00 0.21
Tohum 8000.00 9.29
ilag 12500.00 14.51
Sulama suyu ve elektrik 4300.00 499
Tamir bakim masraflari 5000.00 5.80
Doner sermaye faizi 2356.50 2.74
Degisken masraflar (a) 49486.50 57.45
Genel idare giderleri 1484.60 1.72
Ciplak arazi degeri faizi 5000.00 5.80
Sera tesis masraflari amortismani 16670.00 19.36
Sera tesis masraflari faizi 6250.00 7.26
Sulama alet makine amortismani 5000.00 5.80
Sulama alet makine faizi 2250.00 2.61
Sabit masraflar (b) 36654.60 42.55
Uretim masraflari (a+b) 86141.10 100.00

Ortii Alti Bas Salata Uretiminin Ekonomik Analizi
Ortii alti bas salata Uretiminde Uretim
masraflari Cizelge 4’te verilmistir. Toplam Uretim
masraflari 86141.10 TL/ha olarak bulunmus olup,
degisken masraflarin Gretim masraflar icindeki
payl %57.45, sabit masraflarin Gretim masraflari
icindeki payl %42.55 olarak belirlenmistir. Degisken
masraflar, is gicl, yakit, tohum, ilag, sulama suyu
ve elektrik, tamir bakim masraflari ve doéner
sermaye faizinden olusmaktadir. Déner sermaye
faizi, degisken bir masraf olup Uretim faaliyetine
yatirilan  sermayenin firsat maliyetini temisil
etmektedir. Sabit masraflar, genel idare giderleri,
ciplak arazi degeri faizi, sera tesis masraflari
amortismani, sera tesis masraflari faizi, sulama alet
makine amortismani ve sulama alet makine
faizinden olusmaktadir.  Degisken  masraflar
icerisinde yer alan is gicl masraflarinin Gretim
masraflari igindeki payr %19.91, ila¢ masraflarinin
payl %14.51, tohum masraflarinin payr %9.29,
tamir bakim masraflarinin payr %5.80, su ve
elektrik masraflarinin payr %4.99, déner sermaye
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faizinin payr %2.74 ve yakit masraflarinin payi
%0.21 olarak belirlenmistir.

Ortli alti bas salata Uretiminin ekonomik
analizi Cizelge 5’de verilmistir. Ortii altinda bir kg
bas salata yetistirmenin maliyeti 1.13 TL, gayri safi
Uretim degeri 152000 TL/ha olarak belirlenmistir.
Gayri safi tretim degerinden degisken masraflarin
cikariimasiyla elde edilen brit kar 102513.50 TL/ha
olarak belirlenmistir. Bir isletmede net gelir elde
etmek icin toplam brit karin, degisken masraflar
disinda kalan diger masraf unsurlarindan buyik
olmas! zorunludur. Bu nedenle, isletmelerde gelir
saglamak icin brat karin arttirilmasi en biylk hedef
olmaktadir. Bas salata Uretiminden elde edilen brut
kar, sabit masraflar toplamindan vyiksek olup,
Uretimden net gelir elde edildigi belirlenmistir.
Gayri safi Gretim degerinden liretim masraflarinin
cikariimasiyla elde edilen net kdr 65858.90 TL/ha
olarak tespit edilmistir. Nispi kar 1.76 olarak
hesaplanmis olup, orti altinda bas salata
yetistiriciliginin karl oldugu sonucuna varilmistir.
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Cizelge 5. Ekonomik analiz

Verim (kg/ha) 76000.00
Satis fiyati (TL/kg) 2.00
Gayri safi Uretim degeri (TL/ha) 152000.00
Uretim masraflari (TL/ha) 86141.10
Birim maliyet (TL/kg) 1.13
Brut kar (TL/ha) 102513.50
Net kar (TL/ha) 65858.90
Nispi kar 1.76
Sonug ve Oneriler Kaynaklar

Arastirma bolgesinde orti alt bas salata Anonim, 2017a.
Uretiminde ¢ikti/girdi oraninin yuksek ¢ikmasi http://bahcebitkileri.cu.edu.tr/upload/nture
girdilerin  etkin  bir  sekilde  kullanildigini mis/turkiyeortualti.pdf (erisim tarihi:
gostermektedir. Ayrica ¢ikti/girdi oraninin  bu 25.04.2017).
alanda yapilan galismalara kiyasla bir miktar yliksek Anonim, 2017b. www.tarim.gov.tr (erisim tarihi:
olmasinin  bir diger nedeni mineral giibre 25.04.2017).
kullanilmamis olmasidir. ilkbahar déneminde Baran, M.F., Gokdogan, O. 2014. Karpuz ve kavun

topraga hayvan gibresi ilave edildikten sonra
yapilan toprak analizlerine goére (st gibrelemeye
gerek olmadigi tespit edilmistir. Salata ve marulda
gibreleme ¢ok dikkat edilmesi gereken bir kiiltiirel
islemdir, zira diger yapraga yenen sebzelerde
oldugu gibi insan sagligi agisindan yapraklarda asiri
azot birikimi dnlenmelidir.

Yenilenebilir enerji kaynaklarinin toplam
enerji icindeki payi, yenilenemeyen enerji
kaynaklarinin toplam enerji icindeki payina gore
daha yiksek bulunmustur. Yenilenebilir enerji
kaynaklari tikenmeyen ve dogaya zarari olmayan
enerji  kaynaklari oldugundan, bu ¢alismada
kaynaklarinin etkin kullanildigi ileri surilebilir.
Kaynaklarin korunmasi ve ¢evresel sorunlarin etkin
bir sekilde dnlenebilmesine katkida bulunmak igin

yenilenebilir enerji kaynaklarinin tarimda
kullaniminin yayginlastiriimasi onem arz
etmektedir.

Arastirmanin yapildigi bolgede 6rti altinda
iklimlendirme maliyetleri yiiksek oldugundan soguk
seracilik tercih edilmekte, bu nedenle de Uretim
daha ziyade erkencilik saglamaya yonelik
yapilmaktadir. Son turfanda sezonundan sonra,
seranin bos kaldigi dénemde, salata-marul gibi
serin iklim sebzelerinin yetistirilmesi bu bodlge icin
onem arz etmektedir. Bu galismanin ekonomik
analiz sonuglari; arastirmanin yapildigi bélgede,
Kasim-Nisan arasi, seranin bos kaldigi donemde,
ortli altinda bas salata yetistiriciliginin karhhgini
ortaya koymustur.

Tesekkiir

Bu calisma, TAGEM destegiyle yiritilen
"Plastik Seralarda Yetistirilen Hiyar ve Kivircik Bas
Salata Bitkilerinin Sulama Zamani ve Su Kullanimi
Planlamasi" baslikli projeden elde edilen verilerden
yararlanilarak hazirlanmistir.
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Abstract

Beekeeping has been developing increasingly all over the world. Since bee products become more
widespread, the sector gains importance. The field of beekeeping production has quite important contributions
to both enterprises and national economy. Beekeeping provides employment and revenue for the rural
population of developing countries thanks to its features such as low operating cost and less need of labor
force compared to other production. Although Turkey ecologically has a very favorable nature for beekeeping,
unfortunately only a fraction of its potential is used. Moreover, productivity in beekeeping enterprises is very
low too. Therefore, these enterprises were examined in terms of socio-economic structure and the factors
affecting the productivity were determined via regression analysis. Erzurum province, which has good
beekeeping potential but can’t utilize the potential, was selected as the research area. The number of the
examined enterprises was determined through proportional sampling method, including 80 surveys. According
to the study results, it was determined that the beekeeping activity was mostly performed by middle-age
farmers. The most significant issues affecting honey production were indicated as “inappropriate climate
conditions” and “wintering loss”. It was found that the honey productivity was higher in enterprises with more
hives, which were members of cooperatives and practicing migratory beekeeping. Therefore, the policies
towards increasing the number of commercial enterprises with more hives, inducing migratory beekeeping
through cooperatives will escalate the honey production and productivity in the region. As a result, income
level of rural population will go up and this will contribute to rural development.

Keywords: Beekeeping, Erzurum, regression analysis, rural development

Erzurum ili Aricilik Sektoriiniin Ekonomik Yapisi

Ozet

Aricilik diinyada giderek daha fazla gelismektedir. Ari Grdnlerinin yayginlasmasiyla sektériin 6nemi her
gecen gilin artmaktadir. Aricilik hem isletmelere hem de ulusal ekonomiye 6nemli katkilarda bulunmaktadir.
Aricihk, dislik isletme maliyeti, diger lretim kollarina kiyasla daha az isglicline ihtiyag duymasi nedeniyle
ozellikleriyle gelismekte olan ulkelerin kirsal niifusu icin 6nemli istihdam ve gelir saglamaktadir. Tiirkiye ekolojik
yapisi itibariyle aricilik igin uygun sartlara sahip olmasina ragmen maalesef potansiyelinin yalnizca bir kismi
kullaniimaktadir. Ulkede, aricilik yapan isletmelerdeki verimlilik de cok disiktiir. Bu amagla, bu isletmeler
sosyo-ekonomik yapi agisindan incelenmis ve verimliligi etkileyen faktorler regresyon analizi ile tespit edilmistir.
Aricihk potansiyeline sahip ancak potansiyelini kullanamayan Erzurum ili arastirma alani olarak secilmistir.
Anket uygulanan isletme sayisi, oransal ornekleme yontemi ile 80 anket olarak belirlenmistir. Calisma
sonuglarina gore, aricilik faaliyeti ¢cogunlukla orta yash ciftciler tarafindan gerceklestiriimektedir. Bal tretimini
etkileyen en 6nemli hususlar "uygun olmayan iklim kosullari" ve "kislama kaybi" olarak bulunmustur. Kooperatif
liyesi olan ve goger aricilik yapan daha fazla kovan bulunan isletmelerde bal verimliliginin yiiksek oldugu tespit
edilmistir. Bu nedenle, kooperatifler vasitasiyla gé¢men ariciligini tesvik eden ticari isletmeler sayisinin
artirilmasina yonelik politikalar bélgedeki bal iretimini ve verimliligini artiracaktir. Sonug olarak, kirsal niifusun
gelir diizeyi artacak ve bu kirsal kalkinmaya katkida bulunacaktir.

Anahtar Kelimeler: Aricilik, Erzurum, regresyon analizi, kirsal kalkinma
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Introduction

Beekeeping has an important place in
agricultural activities, contributing to plant
production, as a cash crop, requiring low capital
and independent from field assets (Glinbey, 2007;
Kizilaslan and Kizilaslan, 2007). Low farm costs,
comparatively lower labor requirement, simple
storage conditions and valuable market price make
beekeeping a worthy business particularly for rural
people of most of developing countries (Emir,
2015). Beekeeping, as a sub-branch of livestock
farming is an important sector and has great
impact on not only humans’ life also on all other
plants’ and creatures’ life. The activity which was
used to make as a side income resource is now
getting started to be a main income resource,
doing professionally.

Turkey has advantages of high honey yield,
large flora, adequate seasons for flowering all the
year round, topographic structure, common fruit
species like citrus and almond, industrial crops like
sunflower and cotton, summer ranges, meadow
and forages, forage crops and legume fields and
various plants; chestnut, acacia, lime, eleagnus,
eucalyptus, rhododendron etc. Hence, this variety
makes Turkey lucky in terms of natural resources.
Moreover, having these natural wealth is very
substantial in terms of honey variation and
quantity (Giler and Demir 2005; Ozbek 2002; Tan
1998).

Beekeeping has been one of the most
important and common farm activities in Anatolia
thanks to geographical conditions (Firatli et al.
2000; Karakaya and Kiziloglu, 2015). There are still
problems impact on productivity. Beekeeping will
be a boosting sector which plays a significant role
in terms of increasing income level of rural area
and contributing foreign exchange income by
exports, through solving problems (Kumova and
Korkmaz, 2000).

Beekeeping has been developing currently
all around the World, particularly in parallel with
extension of bee products variety, beekeeping
sector gains importance. While beekeeping
activities are common in U.S.A based on
pollination, those are prominent for medicinal
proposes in Far-Eastern countries and used mostly
for nutrition in Europe (Oztiirk, 2013). Millions of
colonies in U.S.A. are moved for almond pollination
in recent years (Smart et al., 2016; Simone-
Finstrom et al., 2016) Hence, beekeepers make
high amount of money. In contrast, farmers do not
know the significance of pollination, they rent
fields to beekeepers and this increase the cost of
bee products (Anonymous, 2001).

435

Turkey ranks the 3.rd place with number of
7 082 732 colonies while taking the 2.nd place with
103 525 tons of honey production in the World.
However, Turkey is quite behind of World average
in terms of yield per colony. The World average
yield per colony is 40.7 kg while it is only 14.7 kg in
Turkey (FAO, 2017). Thus, this situation increases
unit cost of honey and prevent Turkey to be
competitive in the World market.

Beekeeping which is performed by
migrating to various regions according to flowering
period not depending on stable regions, is named
as “migratory beekeeping”. There are many
reasons for beekeepers to do migratory
beekeeping to increase honey production,
harvesting honey several times in each year such
as flowering period varies by regions, to keep bee
colonies from intensive pesticide applied
agricultural areas, different climate conditions
(Sharma and Bhatia 2001; Gen¢ and Dodologlu
2011; Gaga and Esaulov 2016). Extension of
migratory beekeeping will decrease the costs by
raising yield thus, competitiveness of the country
will be grown in the World market.

In recent years, important amount of bee
products import process have started like other
goods as a result of trade globalization. Despite the
fact that imported product are at the level of
qguestionable quality, low prices allow them place
in domestic markets. However, this progressing
process differs perception of beekeepers and leads
individuals and corporates to attempt new bee
products. Bee products other than honey is also
thought to be gone up but not sufficiently.

Materials and Methods
Material

In this study, the data will be obtained from
80 beekeepers in the center of Erzurum province
through questionnaires. While data obtained from
questionnaires will consists the primary data,
internet resources, national and international
literature and related statistical information will
consist the secondary data of the study.

Method

Interviews with beekeepers in Erzurum
province were set to find out the problems of
producers and factors affecting yield, to make up
the essential material of the study. Hence, sample
size was determined using proportional sampling
method (Newbold, 1995; Miran, 2010).

__ Mpd-p)
(N-1o;, + p(1-p)

#
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n: Sample size

N: Number of beekeepers
province

p: Proportion of beekeepers that has
sufficient knowledge of beekeeping (rate is
determined as 0,5 to get maximum sample size)

Jﬁ"x : Variance (0,0026)

in Erzurum

There are 475 beekeepers who are
registered to the union in Erzurum. Sample size

was calculated as 80 with 95% confidence interval
and 10% error. Sample size is calculated according
to population rate for finite populations. However,
in case of p rate is unknown, p= 0.5 is assumed to
have maximum sample size, moreover, possible
errors will be reduced (Miran 2010). Socio-
economic structure and staple properties of
beekeepers are given through tables. Honey yield
per hive and the relationship between factors
impact on yield were determined, using Least
Squares Method.

Table 1.Hive numbers, honey and honey wax production in Turkey

Years Number of Hives Honey (tones) Honey Wax (tones) Honey Yield
2005 4590013 82336 4178 17.9
2006 4851683 83842 3484 17.3
2007 4825596 73935 3837 15.3
2008 4888961 81364 4539 16.6
2009 5339224 82003 4385 15.4
2010 5602669 81115 4148 14.5
2011 6011332 94245 4235 15.7
2012 6348009 89162 4222 14.0
2013 6641348 94694 4241 14.3
2014 7082732 103525 4053 14.6
2015 7709636 107665 4750 14.0

Source: TUIK, 2017

Table 2. Hive numbers and production quantity by regions (2015)

Honey (tones) Honey wax (tones)

Region Number of Hives
Western Marmara 390598
Western Anatolia 220450
Mediterranean 1313796
Western Black Sea 423808
Eastern Black Sea 1018182
North Eastern Anatolia 414046
Mideast Anatolia 806845
Central Anatolia 376977

6634.0 165.9
2264.7 102.6
19936.3 965.0
3245.7 252.6
20647.4 342.1
5282.6 177.0
9206.3 694.5
5341.3 325.3

Source: TUIK, 2017

Honey sector in Turkey

While number of bee colonies went up from
4.5 million to 7.7 million with increase of 68%, it
draws attention that honey quantity raised with
less proportion in between 2005-2015. Honey
production increase was 31%. Honey yield per
colony went down from 17.9 kg to 14.0 kg which
equals to 22% fall (Table 1). Although Turkey takes
the second rank after China, producing 107665
tons of honey, as for honey yield per colony,
Turkey is quite behind of World average. For lifting
up honey production and vyield per hive,
beekeeping is requested to be based on more
professional, technical and scientifical methods
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(Soysal and Gircan 2005). There is also correlation
among vyield, colony number and seasonal
migration. More than 4 migrations in a season are
not recommended to get the best honey
(Hoopingarnerve and Sanford, 1991) Owing to low
numbers of migratory beekeepers both in the
region of the study and Turkey, desired level of
honey yield cannot be reached.

Mediterranean, Eastern Black Sea and
Middle East Anatolia regions of Turkey have
notable share of both hive numbers and honey
qguantity (Table 2). Besides, beekeeping activities in
Central and West Anatolia regions are quite lower.
Prominent provinces of Turkey, in terms of honey
production are Ordu, Mugla and Adana,
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respectively. In addition, Erzurum ranks 11. th
place, having 1473.5 tons of honey production and
11.8 kg vyield per hive. Because stationary

beekeeping is very common in the province, yield
is under the average of Turkey.

Table 3. Provinces by colony numbers, honey production and yield (2015)

Provinces Number of hives Honey (tones) Honey wax (tones) Honey yield
Ordu 556593 16600.7 91.6 29.8
Mugla 995102 15205.7 892.9 15.3
Adana 481272 9762.6 380.5 20.3
Aydin 268110 4007.4 132.0 14.9
Mersin 262601 3493.1 222.1 13.3
Sivas 200486 3327.5 265.1 16.6
Balikesir 167252 32125 55.1 19.2
Antalya 231980 2947.4 154.2 12.7
izmir 201102 2809.6 125.7 14.0
Hakkari 166473 1496.0 252.3 9.0
Erzurum 125380 1473.5 65.1 11.8

Source: TUIK, 2017

Result and Discussion
Results of Descriptive Statistics

Surveyed beekeepers declared their main
income as of 35% beekeeping, 6.3% agriculture,
43.7% beekeeping with other works and 15% other

beekeeping following, 20% livestock farming and
12.5% dairy farming. The most effective factors of
beekeepers to start the business are being family
business, pleasure with the business ranked
secondly and lack of alternative jobs lastly (Table
4). It shows that government supports do not have

works. Moreover, 58.8% of surveyed beekeepers an effect on starting  the business.

express that the most profitable business is

Table 4. Ranking of factors on starting beekeeping business by importance level

Factors Very So Important Less No Total

Important Important Important Important

Family business 59.5 10.8 13.5 5.4 10.8 100.0

Recommendation of 238 21.4 14.3 16.7 23.8 100.0

others

Because of supports 0.0 0.0 21.7 435 34.8 100.0

Continuous income- 11.6 32.6 37.2 16.3 2.3 100.0

generating

Lack of alternative jobs 25.0 32.5 22.5 7.5 12.5 100.0

Like the job 28.8 37.3 15.3 11.9 6.8 100.0

High income- 25.5 23.6 32.7 7.3 10.9 100.0

generating

Others 20.0 20.0 20.0 40.0 0.0 100.0
When surveyed beekeepers are not successful at beekeeping, looking at the same

investigated, it is viewed that proportion of
producer that has average yield, more than 21 kg is
7.4%. Furthermore, 58.8% of producers gets yield
less than 10 kg. In addition, it is remarkable that
producer those have high productivity are rather
more who is under age of 40. While 23.8% of
beekeepers that has less than 10 kg yield of honey
are between the age of 51-60, 23.8% of
beekeepers that has yield 11-20 kg are under 50
years old (Table 5). Farmer groups of high honey
yield have low education level. On the other hand,
we can declare that postgraduate beekeepers are
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table. Membership of beekeepers’ union is very
common (92.5%) among beekeepers.

Because of the fact that Caucasian bee is
specified in this region, beekeepers mostly use
Caucasian species (83.5%) in the study area.
According to the study of Sezgin and Kara (2011),
proportion of Caucasian bee is found as 74.5% in
TRA 2 sub-region. In recent years, population of
carniol bee species raised and current proportion is
16.3%. The share of caucasian and mongrel
caucasian species is 78.6% in research area (Table
6). As beekeepers queen change is researched, it is
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observed that frequency of queen change is very
often, despite the fact that migratory beekeeping
is not very common in the region. Besides, 78.6%

of respondents expressed that they change queens
within less than 2 years.

Table 5. Relationship between yield per hive and beekeepers’ features (%)

Age
Yield (kg/hive) <40 41-50 51-60 61> Total
<10 10.0 16.2 23.8 8.8 58.8
11-20 11.3 12.5 7.5 2.5 33.8
21> 3.7 2.5 0.0 1.2 7.4
Total 25.0 31.2 31.3 125 100.0
Education level
Yield(kg/hive) Primary school Secondary school High school University Total
<10 30.1 7.5 10.0 11.2 58.8
11-20 8.7 5.0 15.1 5.0 33.8
21> 3.7 0.0 3.7 0.0 7.4
Total 42.5 12.5 28.8 16.2 100.0
Membership of beekeepers union
Yield(kg/hive) Non-member Member Total
<10 2.5 56.3 56.8
11-20 2.5 31.3 33.8
21> 2.5 4.9 7.4
Total 7.5 92.5 100.0
Table 6. Relationship between yield per hive and business properties (%)
Number of hives
Yield (kg/hive) 15 16-50 51-100 1012 Total
<10 10.0 13.8 17.5 17.5 58.8
11-20 3.8 6.2 13.8 10.0 33.8
212 1.2 0.0 2.4 3.8 7.4
Total 15.0 20.0 33.7 31.3 100.0
Bee species
Yield (kg/hive) Caucasian+ Cross caucasian Carniol Italian Others Total
<10 47.5 10.0 0.0 1.3 58.8
11-20 22.5 6.3 1.3 3.7 33.8
212 5.0 0.0 0.0 2.4 7.4
Total 75.0 16.3 1.3 7.4 100.0
Change frequency of queen (Years)
Yield (kg/hive) <2 3-4 52 Total
<10 46.3 7.5 5.0 58.8
11-20 26.1 5.2 2.5 33.8
212 6.2 1.2 0.0 7.4
Total 78.6 13.9 7.5 100.0

Results of Regression Analysis

While mean age of respondents is 49.8
years, the share of migratory beekeepers is about
5% (Table 7). Mean variable cost of beekeepers per
hive varies from 56 TL to 1240 TL. Also, mean yield
per hive is under Turkey average with 11.4 kg.

We tried to elucidate the model through 5
independent variables in which yield per hive was
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determined as dependent variable. Coefficients of
variables in the model were found significant.
Explanatory indicator of the model, R? was
calculated as 0.59 (Table 8). Furthermore, Breush-
Pagan test was implied whether heteroscedasticity
problem which is usually encountered in cross-
section data, occurs or not. Owing to having the
problem, semi-log model was run and the problem
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was solved. Moreover, no quadratic term need was

Table 7. Description of variables and statistics

asserted, applying model specification test.

Variables Mean St. Deviation Min. Max.
Age (Continuous variable) 49.8 11.080 27 85
Number of hives (if number>-50 =1, 0.44 0.499 0 1
others=0)

Beelfeep|ng type (Migratory:1, 0.05 0.219 0 1
Stationary:0)

Bee species (Caucasian+ cross caucasian 0.75 0.436 0 1
=1, others=0)

Variable cost per hive (TL) 345.9 49.592 56 1240
Yield per hive (kg/hive) 11.4 9.330 2.5 60.0

It was determined that since beekeepers’
age raise, honey yield falls. Contrarily, Uzundumlu
et al (2011) revealed positive and statistically
significant  relationship  between vyield and
beekeepers’ age. Increase of total hive number
leads honey yield to raise. Also, the beekeepers
who has more numbers of hives, are working more
professionally. Most of the producers who has less
number of hives are stationary beekeepers (Table

Table 8. Result of regression analysis

8). Migratory beekeeping has positive impact on
honey yield. As bee species were probed in the
study, it was deduced that Caucasian bee species
are less productive. Migratory beekeepers rather
use carniol species and this species has higher
yield. It was determined that variable cost per hive
is positively related with yield. Also, as variables of
the model were researched, they were found to be
significant.

Variables B St. error t-value P value
Constant 2.238 0.244 9.528 0.000***
Age -0.008 0.004 -1.743 0.086*
Number of hives 0.378 0.094 4.031 0.000%***
Beekeeping type 1.191 0.229 5.207 0.000***
Bee species -0.329 0.107 -3.057 0.000%***
Variable cost per hive 0.005 0.001 4.881 0.000***
R2=0 59 F(5,74) = 21.517 Breush-Pagan Test = 5.197 Ramsey Reset Test = 3.461
P value) = 0.000 P value = 0.392 P value = 0.037
*:0.10, **:0.05, ***: 0,01
Conclusion These can be indicated by professional,

Although Erzurum province has adequate
flora for beekeeping business, the city is behind
the average of the country in terms of production
and vyield. Migratory beekeeping should be
extended to increase the yield in the region.

Beekeeping business is commonly
performed by middle-aged people in the province.
Producers under the age of 50 get comparatively
more yield. Besides, negative relationship has been
found between producer age and honey yield in
the regression analysis. As number of hives
increases, honey yield goes up, too. On the basis,
producers who have more hives professionally
perform beekeeping, pay more attention to the
factors impact on yield. Proportion of beekeepers
who are members of union is 92.5%. Membership
has a positive link with yield per hive.

Farms which have 101 and more hives have
share of 31.3% and more productive than others.

439

commercial and migratory beekeeping. Moreover,
regression analysis results verify that migratory
beekeeping affects honey productivity positively.
Underlying reason of this effect is utilization of
various flowers in the different regions. On the
other hand, beekeepers using carniol species
obtain greater honey yield.

As a conclusion, beekeeping is a low capital
requiring business and has no marketing problem.
Also, beekeeping activities raise plant productivity
and bee products are natural medicines. Thus, we
should care of beekeeping activities. If beekeeping
activities are performed as an alternative job in
addition to other farm activities, it will fall down
risks by product diversification. Migrant
beekeeping needs to be encouraged in order to
make trade as a main income source for the
development of beekeeping.
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Ozet

Bu ¢alisma, Dogu Akdeniz Tarimsal Arastirma Enstitiinde bulunan farkli ekmeklik bugday gesitlerinin besin
degerinin in vitro gaz Uretim teknigi kullanilarak tespit edilmesi amaciyla gergeklestirilmistir. Calisma materyali
olarak 7 tescilli ekmeklik bugday ¢esidi ele alinmistir. Arastirma sonucunda, ekmeklik bugday gesitleri arasinda
kuru madde (KM), ham protein (HP), ham yag (HY), Notral deterjan lif (NDF), Asit deterjan lif igerikleri (ADF),
hemisellloz (HES) ve sindirilebilir organik madde (SOM) icerikleri arasinda istatistiki olarak farkliliklar bulunmustur
(P<0.05). Ham kil orani (HKO) ise degismemistir (P>0.05). En yliksek HP icerigi %14.77 ile Karatopak cesidinden
elde edilirken; en disik deger %10.03 ile Altin6z gesidinden elde edilmistir. HY icerigi %1.13 (Seri-2013) ile %1.59
(Altinbasak) arasinda degisim gostermistir. KM icerigi %91.13 (Karatopak) ile %92.15 (Ceyhan-99) arasinda
degismistir. En dusiik ve en yliksek ADF degerleri Gokkan (%2.30) ve Altinbasak (%5.18) gesitlerinde saptanmistir.
En dusiik ve en yliksek NDF degerleri ise sirasiyla Gokkan (%11.75) ve Altinbasak (%19.05) cesitlerinden elde
edilmistir. En ylksek HES degeri %13.87 ile Altinbasak cesidinden elde edilmistir. Ekmeklik bugday gesitlerinin gaz
Uretim miktarlari 62.50 ile 74.00 ml/200 ml arasinda degismistir. Metabolik enerji (ME) ve net enerji laktasyon
(NEL) icerikleri ise sirasiyla 11.23-13.17 MJ/kg ve 6.83-8.24 MIJ/kg arasinda saptanmistir.

Anahtar kelimeler: Besin degeri, in vitro gaz Uretimi, kimyasal kompozisyon, ekmeklik bugday cesitleri,
sindirilebilirlik

Determination of the Nutritive Value of Some Bread Wheat Varieties Developed in East
Mediterranean Agricultural Research Institute Using in vitro Gas Production Technique

Abstract

This study was carried out to determine the feed value of 7 bread wheat varieties by chemical analysis and
in vitro gas production technique and to compare feed values. The results of analysis of variance indicating that
the level of significance differences in the contents of dry matter (DM), ether extract (EE), crude protein (CP), Acid
detergent fiber (ADF), Neutral detergent fiber (NDF), hemisellulose (HEM) and digestible organic matter (DOM)
between several varieties of bread wheat (P<0.05). Crude ash (CA) did not changed (P>0.05). The highest CP
content was obtained from the variety of Karatopak with a value of 14.77%, whereas the lowest value was
obtained from the Altin6z variety with a value of 10.03%. EE contents varied from a 1.13% (Seri-2013) to 1.59%
(Altinbasak). The DM contents ranged from a 91.13% (Karatopak) to 92.15% (Ceyhan-99). The lowest and highest
ADF values were obtained from Gokkan (2.30%) and Altinbasak (5.18%) varieties. The lowest and highest NDF
contents were obtained from Gokkan (11.75%) and Altinbasak (19.05%) varieties. The highest HEM value was
obtained from Altinbasak variety with a value of 13.87%. The gas production rate of bread wheat varieties ranged
from 62.50 to 74.00 ml/200 mg. The metabolisable energy (ME) and net energy lactation (NEL) contents of bread
wheat varieties ranged from 11.23 to 13.17 MJ/kg and 6.83 to 8.24 MJ/kg respectively.

Key words: Bread wheat variety, chemical composition, digestibility, in vitro gas production, nutritive value
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Giris

Yiiksek bir adaptasyon yetenegi sayesinde
oldukga genis bir alana yayillmis olan bugday, tek
yillik bir bitki olup; Uretimi en fazla yapilan tarim
Urunlerinden birisidir. Nifusun hizli bir sekilde
artmasi  sonucu, yem hammaddelerine olan
ihtiyacta artis gostermektedir.

2016 yili TUIK istatistiklerine gore iilkemizde
ekilen ekmeklik bugday alani 64.332.724 dekar
olup; bu, toplam ekilen alanin %56.11'ini
olusturmaktadir. Hasat edilen alan 63.914.605
dekar olup; hasat edilen alan s6z konusu
oldugunda, ekmeklik bugdayin tuim Grlnler
icerisindeki paylr %56.25’tir. Ekmeklik bugday
tretimi 16.980.000 ton olup; Uretim orani %48dir.
Ekmeklik bugdayin verimi ise ortalama 266
kg/da’dir (TUIK, 2016).

Adana Dogu Akdeniz Tarimsal Arastirma

Enstitist  MudurlGginde, uzun vyillardir 1slah
¢alismalari devam etmekte olup; ¢alismalar
neticesinde  Altinbasak, Altindz, Ceyhan’99,

Gokkan, Karatopak, Seri-2013 ve Yakamoz tescilli
cesitleri elde edilmistir.

Ceyhan’99, beyaz kilgikh, yatmaya dayanikli,
protein orani %14-15 olan, dane verimi ortalama
632 kg/da, maksimum 736 kg/da olan yazlik bir
cesittir. Karatopak gesidi, dane verimi ortalama 665
kg/da, maksimum 865 kg/da olan, soguga orta
derecede dayanikli, beyaz kilgikli, yazlik, protein
orani %10-15 olan bir gesittir. Gokkan gesidi, beyaz
kilgikli,  dane verimi  ortalama 699 kg/da,
maksimum 955 kg/da olan, erkenci, protein orani
%12.2-13.7 olan yazlik bir gesittir (Anonim, 2014).

Seri-2013, orta erkenci, dane verimi
ortalama 714 kg/da, maksimum 1023 kg/da,
protein orani %11.6-14.9 olan yazlk bir gesittir.
Altinbasak, protein orani %12.8-15.4 olan, orta
gecci, beyaz kilgikh, yazlik, dane verimi ortalama
703 kg/da, maksimum 941 kg/da olan bir cesittir.
Yakamoz, protein orani %12.1-13.5 olan, yatmaya
dayanikl, soguga orta derecede dayanikh, erkenci,
beyaz kilgikh, dane verimi ortalama 650 kg/da,
maksimum 973 kg/da olan yazlik bir gesittir. Altin6z
cesidi de orta erkenci, yatmaya dayanikh, beyaz
kilgikl,  dane verimi ortalama 654.5 kg/da,
maksimum 866.8 kg/da; protein orani da %11.3-
15.7 olan yazlik bir ¢esittir (Anonim, 2014).

Yapilan bir calismada kullanilacak bugday
cesitlerinin, bugdayin yetistirildigi yorenin iklim ve
toprak kosullarina uygun olmasi, hastalik ve
zararhlara dayanikli, kalitesinin yiiksek olmasi,
ozellikle de veriminin yiksek olmasi gerekliligi
vurgulanmistir (Bulut, 2012).

in vitro gaz Uretim teknigi, yemlerin besin
degerinin belirlenmesinde yaygin olarak kullanilan
dikkat c¢eken bir yontem olmakla beraber; son
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yillarda bu konu ile ilgili ¢ok fazla g¢alismaya
rastlaniimis olup (Ayasan ve ark. 2017a; Ayasan ve
ark. 2017b; Ergdl ve ark. 2017; Kiligalp ve ark. 2017;
Sevim ve ark. 2017); yemlerin besin degerinin
tespiti icin daha da fazla galisma yapiimaktadir.

Bu g¢alismanin amaci Dogu Akdeniz Tarimsal
Arastirma Enstitinde gelistirilen farkli ekmeklik
bugday cesitlerinin besin degerinin in vitro gaz
Uretim teknigi kullanilarak tespit edilmesidir.

Materyal ve Yontem
Yem materyali

Arastirmanin yem materyalini Dogu Akdeniz
Tarimsal Arastirma Enstitisi Dogankent subesi
deneme alaninda yetistirilen tescilli ekmeklik
bugday cesitleri (Altinbasak, Altin6z, Ceyhan-99,
Gokkan, Karatopak, Seri-2013, Yakamoz)
olusturmustur. Her bir c¢esit icin ekilen her
parselden numune alinmis olup, parsel sayisi 3
olarak belirlenmistir.

Kimyasal analizler

Ekmeklik bugday 6rnekleri 1 mm elek ¢apina
sahip degirmende ogutulerek analizlerde
kullanilmistir. Ham kil (HK) igerigini saptamak
amaciyla ornekler 550 °C’'de 4 saat kil firininda
yakilmistir. Azot (N) igeriginin saptanmasinda
Kjeldahl metodundan yararlaniimistir. Ham protein
(HP) ise Nx6.25 formili ile hesaplanmistir (Menke
ve Steingass, 1988). Ham yag (HY) analizi de AOAC
(1990)’'de bildirilen y6nteme gobre vyapimistir.
Yemlerin hiicre duvari bilesenlerini olusturan notr
deterjanda ¢oziinmeyen lif (NDF) ve asit
deterjanda ¢6ziinmeyen lif (ADF) icerikleri ise Van
Soest ve ark. (1991) tarafindan bildirilen
yontemlere gore saptanmistir.

In vitro gaz uretim tekniginin uygulanmasi

Orneklerin in vitro gaz ve metan gazi iiretim
miktarlari, metabolik enerji (ME), net enerji
laktasyon (NEL) ve sindirilebilir organik madde
(SOM) degerlerinin saptanmasinda, 100 ml hacimli
6zel cam siringalara (Model Fortuna, Haberle
Labortechnik, Lonsee-Ettlenschiep, Germany) ¢
paralel olarak, 0.200+0.005 g kurutulmus yem
ornekleri konulmus ve daha sonra (izerine Menke
ve ark. (1979) tarafindan bildirilen yonteme gore
hazirlanan 30 ml rumen sivisi/tampon
¢Ozeltisinden ilave edilmistir. Bu amagla, kuru
yonca otu (%60) ve kesif yem (%40) tiiketen rumen
fistalli kog, rumen inokulant donérid olarak
kullanilmigtir. Bu islemden sonra tipler 39°C’'deki
su banyosunda inkiibasyona alinmis ve olusan gaz
miktarlari tespit edilmistir.

Uretilen toplam gazin metan icerigi Goel ve
ark. (2008)'nin bildirdigi yonteme gore infrared
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metan analizéri (Sensor Europe GmbH, Erkrath,
Germany) kullanilarak tespit edilmistir. Orneklerin
ME, NEL ve SOM’lari asagida gosterilen esitliklerle
hesaplanmistir (Menke ve Steingass, 1988):

ME, MJ/kg KM = 1.06 + 0.1570 x GU +
0.0084 x HP + 0.0220 x HY — 0.081 x HK

NEL, MJ/kg KM = 0.115 x GU + 0.0054 x HP
+0.014 x HY - 0.0054 x HK - 0.36

SOM, % =9.00 + 0.9991 x GU + 0.0595 x HP
+0.0181 x HK

(ME: Metabolik enerji, NEL: Net enerji
laktasyon, SOM: sindirilebilir organik madde, GU:
200 mg kuru yem 6rneginin 24 saatlik inklibasyon

suresi sonundaki net gaz Uretimi, HP: % ham
protein, HY: % ham yag ve HK: % ham kal).

istatistiksel analizler

Arastirmadan elde edilen verilerin istatistiki
olarak degerlendiriimesinde ortalamalar arasindaki
farkliliklarin  saptanmasinda SPSS (1999) paket
programi kullanilarak varyans analizinden (General
Linear Model), gorilen farkliliklarin ~ 6nem
seviyelerinin belirlenmesinde ise Duncan ¢oklu
karsilastirma testinden yararlaniimistir.

Bulgular ve Tartisma
Arastirma konusu olan nohut gesitlerinin
ham besin madde igerikleri Cizelge 1’de verilmistir.

Cizelge 1. Calisma materyali ekmeklik bugday cesitlerine ait kuru madde, ham kiil, ham protein ve ham yag

icerikleri
Cesit KM, % HK, % KM HP, % KM HY, % KM
Altinbasak 91.86 2.38 14.30° 1.592
Altindz 91.81¢ 2.30 10.03¢ 1.442
Ceyhan-99 92.15° 2.60 13.27°¢ 1.49°
Yakamoz 92.09%° 2.52 14.57% 1.442
Gokkan 91.41¢ 2.79 13.23¢ 1.382
Seri-2013 91.96° 2.55 12.80¢ 1.13°
Karatopak 91.13¢ 2.52 14.77° 1.16°
SEM 0.098 0.049 0.337 0.047
P <0.001 0.163 <0.001 0.009

KM: Kuru madde; HK: Ham kiil; HP: Ham protein; HY: Ham yag; SEM: Ortalamalara ait standart hata; P: istatistiki 6nem
diizeyi; &9 ¢ de: Ayni stitunda farkh harflerle gosterilen ortalamalar arasindaki farkliliklar istatistiki agidan dnemlidir (P<0.05)

Cizelge 2. Calisma materyali ekmeklik bugday cesitlerine ait ADF, NDF, hemiseliloz (HES) ve sindirilebilir organik

madde (SOM) icerikleri

Cesit ADF, % KM NDF, % KM HES, % KM SOM, %
Altinbasak 5.18° 19.05° 13.87° 86.82°
Altindz 4.27° 15.63° 11.37° 75.04¢
Ceyhan-99 3.97° 15.39° 11.42° 78.82¢
Yakamoz 3.68° 14.69° 11.00° 87.39°
Gokkan 2.30° 11.75¢ 9.46° 81.44b¢
Seri-2013 4.27? 14.93° 10.66° 78.57<¢
Karatopak 4.37° 17.76° 13.39° 84.30%°
SEM 0.257 0.611 0.426 1.222
P 0.044 <0.001 0.009 0.001

ADF: Asit deterjan ¢ozlinmeyen lif, NDF: Notr deterjan ¢oziinmeyen lif; HS: Ham selliloz; HES: Hemiseliiloz; SOM:
Sindirilebilir organik madde; SEM: Ortalamalara ait standart hata; P: istatistiki dnem diizeyi; > b ¢ Ayni siitunda farkli
harflerle gosterilen ortalamalar arasindaki farkliliklar istatistiki agidan énemlidir (P<0.05)

Cizelge 1 incelendiginde ekmeklik bugday
cesitleri arasinda KM, HP, HY degerleri arasinda
istatistiki bir farklihk bulunmus olup; HK icerigi
bakimindan bir farkhlik gézlenmemistir. Cizelge 2
incelendiginde ise ele alinan tiim parametrelerin
istatistiki farklilik yarattigi saptanmistir.

Ekmeklik bugday cesitlerinin 24 saatlik
inklibasyon siresi sonundaki in vitro gaz Uretimleri
(GU) (m1/200 mg KM), metan gazi (CHa4) Gretimleri
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ile metabolik enerji ve net enerji
duzeyleri Cizelge 3’de verilmistir.
Cizelge 3’den goriilecegi Uzere ekmeklik
bugday cesitleri arasinda gaz Uretimi ve metan
Uretimi bakimindan gorilen farkliliklarin 6nemli
oldugu tespit edilmistir (P<0.01). Cesitler arasinda
en yiksek GU degeri 74.0 ml ile Yakamoz
cesidinden elde edilirken, bunu 73.5 ml ile
Altinbasak cesidi izlemistir. En disiik GU ise 62.5 ml
olarak Altin6z cesidinde gercgeklesmistir. Metan

laktasyon
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Uretimi en yuksek 13.92 ml ile Altinbasak gesidinde
gerceklesirken, bu deger en disiuk 11.56 ml ile

Altin6z gesidinden elde edilmistir.

Cizelge 3. Ekmeklik bugday ¢esitlerinin in vitro gaz ve metan Uretim miktarlari izerine etkileri

. 24 saatlik gaz tGretimi 24 saathk"met.an. Metabolik enerji, Net enerji
Cesitler (GU), m1/200 mg KM gaZ|I/(:;I;) ure;:\r/?h MJ/kg KM Iaktasylt()'r\\,; MJ/kg
m mg

Ceyhan-99 65.0° 12.22¢ 11.84¢ 7.26¢
Yakamoz 74.0° 13.65? 13.17° 8.242
Karatopak 70.5% 13.07° 12.64% 7.88%
Altinbasak 73.52 13.92° 13.11° 8.17°
Seri-2013 65.0° 12.54¢ 11.73« 7.23
Altinéz 62.5¢ 11.56¢ 11.23¢ 6.83¢
GoOkkan 68.0°° 12.55¢ 12.22b¢ 7.56%
SEM 1.198 0.214 0.194 0.139
P 0.002 <0.001 0.001 0.001

*Ayni sttunda farkh harfler ile gosterilen ortalamalar arasindaki farkliliklar istatistiki agidan 6nemlidir (P<0.05); SEM:
Ortalamalarin standart hatasi; P: istatistiki 6nem diizeyi; GU: 200 mg kuru yem &rneginin 24 saatlik inkiibasyon siiresi

sonundaki net gaz Uretimi; CH4: Metan Uretimi

Cizelge 2 ve Cizelge 3 incelendiginde
ekmeklik bugday arasinda ME, NEL ve SOM
bakimindan gorilen farkliliklarin (P<0.01) 6nemli
oldugu tespit edilmistir.

Ekmeklik bugday cesitlerinin kuru madde
(KM) igeriklerinin verildigi Cizelge 1’e bakildiginda
KM degerlerinin %91.13 ile %92.15 arasinda
degistigi gorualmistir (P<0.05). Dizlek ve ark.
(2013), CGukurova kosullarinda vyaptiklari  bir
calismada ekmeklik bugday ¢esidinin (Balatilla
cesidi) KM diizeylerini %88.03 ile %88.30 arasinda
tespit etmistir (P>0.05). Arastiricilarin saptadiklar
KM dizeyleri, bizim denemede elde ettigimiz KM
diizeylerinden disiik bulunmustur. Bunun sebebi
ise kullanilan ekmeklik bugday cesidinin farkh bir
cesit olusundan kaynaklanmaktadir.  Bugday
danelerinin KM igerikleri, gesit 6zelliginden ziyade,
yetistirme ve hasat dénemindeki hava kosullari ile
depolama sartlarina  baghdir. Altan (1986),
bugdaylarin givenilir bir ortamda depolanabilmesi
icin gerekli nem Ust limitin %14’Gn altinda olmasi
gerektigini ifade etmistir. Unal ve ark. (1996), bazi
ekmeklik bugday cesitlerinin kalite 0Ozelliklerini
tespit etmek amaciyla yaptiklari galismada KM
diizeylerinin, cesitler arasinda farklilik
yaratmadigini tespit etmislerdir. Egesel ve ark.
(2009), KM duzeylerinin yillara gore farklilik
yarattigini ifade ederek, KM dizeyinin ortalama
%88.1 oldugunu bildirmislerdir.

Ekmeklik bugday cesitlerinin ham protein
(HP) igerikleri Cizelge 1’de verilmistir. Cizelge 1
incelendiginde, en yiiksek HP diizeyinin Karatopak
cesidinden elde edildigi (%14.77), en diisik degerin
ise %10.03 ile Altindz ¢esidinden elde edildigi
gorulmuistir (P<0.05). Denemede ekmeklik bugday
cesitlerinde saptadigimiz HP  degerleri bazi
arastiricilarin  elde ettikleri HP degerlerinden
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yuksek bulunmustur (Koca ve Munir, 1996; Yilmaz
ve Simsek, 2012). Denemelerden elde edilen farkli
sonuglarin sebebinin yer, yetistirme sarti (kuru ve
sulu ortamda), iklim, su stresi, tane protein Uzerine
glibre uygulama zamani ve glbre cinsinden
kaynaklandigr dusinilmektedir. Zhao ve ark.
(2005), su stresinin dane protein oraninda artisa
yol actigini ifade etmistir.

Elmali ve Toros (1997), kuru ortamdaki
ekmeklik bugday cesitlerindeki HP oranlarini
%10.96-13.97; sulu sartlarda ise %10.00-14.05
arasinda saptamistir. Sahin ve ark. (2005), protein
oranlarini %11.53-%13.85 arasinda saptarken; Mut
ve ark., (2007) protein oranlarini %12.4-13.3
arasinda; Korkut (2009), %11.9-%13.7; Nazar
(2012), %12.3 ile % 16.2 arasinda bulmuslardir.
Coskuner ve ark. (2011), ekmeklik ve makarnalik
bugday cesitleri olan Adana 99, Ceyhan 99,
Dogankent |, Panda, Yiiregir 89 ve Amanos 97
bugday cesitlerinin  HP iceriklerinin sirasiyla
%12.48, 12.40, 11.86, 11.54, 11.66 ve 12.47
oldugunu tespit etmislerdir. Dizlek ve ark. (2013),
Cukurova kosullarinda vyaptiklari bir g¢alismada
ekmeklik bugday cesitlerinin HP diizeylerini %11.69
ile %12.34 arasinda tespit etmistir (P<0.05). Atar ve

ark. (2017)'de azot dozlarinin protein igerigi
Gzerine etkili oldugunu, c¢esitler s6z konusu
oldugunda, HP diizeyinin ortalama %10.58

oldugunu ifade etmistir.

Calismamizda ham yag (HY) orani, ekmeklik
bugday cesitleri arasinda farklihk gostermis olup;
Seri-2013 gesidi %1.13 ile en dusik HY oranina
sahip cesit iken; Altinbasak cesidi %1.59 ile HY
orani en vyiksek c¢esit olmustur. Yapilan bir
¢alismada ekmeklik bugdaydaki HY orani %1.72
olarak saptanmistir (Koca ve Anil, 1996).
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Ham kil orani, un randimani hakkinda bilgi
veren bir parametre olup; calismamizda HK orani
ortalama %2.52 olarak tespit edilmistir. Kl orani
ayni zamanda da ihrag Urdnlerinin
siniflandiriimasinda etkin olarak kullanilan bir
parametredir (Egesel ve ark. 2009). Koca ve Anil
(1996), ekmeklik bugdaydaki HK oranini %1.85
olarak saptarken; Egesel ve ark. (2009), HK
dizeylerinin gesitlere farkhlik yarattigini ifade
ederek (P<0.05), HK dizeyinin ortalama %0.81
oldugunu bildirmislerdir. Bu denemede bulunan HK
degerlerinin, bizim elde ettigimiz HK degerlerinden
disik olmasinin  sebebi, ekmeklik bugday
cesitlerinin yetistirildigi yerin farkli olugudur.

Dizlek ve ark. (2013), Cukurova kosullarinda
yaptiklari  bir calismada ekmeklik  bugday
cesitlerinin HK diizeylerini %1.95 ile %2.01 arasinda
tespit etmistir (P>0.05). HK degerinin, bizim bu
calismada elde ettigimiz %2.52’lik ortalamadan
distuk bile olsa, istatistiki olarak 6nemsiz olmasi,
denemede elde ettigimiz bulguyla uyusmaktadir.
Hasat ve isleme esnasinda danelerin arasina toprak
karismasi HK igeriginin daha yiiksek olmasina
neden olabilmektedir. Ayrica toprak yapisi, iklim,
hasat zamani, kurutma ve depolama sartlarindaki
farkhliklar, bicim zamani ve vejetasyon, gibreleme
ile sulama gibi bazi faktérler de HK igeriklerini
etkileyebilmektedir.

Cizelge 2 incelendiginde ekmeklik bugday
cesitlerinin - NDF  igeriklerinin =~ %11.75-%19.05
(ortalama %15.60) arasinda degisim gosterdigi ve
bu degisimin istatistiki olarak o6nemli oldugu
gorulmistir (P<0.05). Zilic ve ark. (2011), NDF
degerini ortalama %28.99 arasinda tespit
etmislerdir. Augustyn ve Barteczko (2006)da
ekmeklik bugdaydaki NDF igeriklerinin Polanya’da
%10.9-20.11 arasinda degisim gosterdigini ifade
etmistir.

Ekmeklik bugday cesitlerimizin ADF icerikleri
%2.30-5.18 arasinda degisim gostermistir. Yapilan
bir c¢alismada, ekmeklik bugdaylara ait ADF
iceriklerinin %4.11 ¢ikmasi (Zilic ve ark. 2011);
denemede buldugumuz degerler arasindadir. Zilic
ve ark. (2011), ekmeklik bugdaylarin HEM
degerlerini %23.24 olarak saptamistir. Bu deger
denemede elde edilen degerlerden yiiksek
bulunmustur.

ME igerikleri bakimindan en disik ve en
yuksek degerler sirasiyla 11.23 MJ/kg KM (Altindz)
ile 13.17 MJ/kg KM (Yakamoz) olarak saptanmistir.
NEL icerikleri ele alinacak olursa, en ylksek NEL
degeri 8.24 MJ/kg KM ile Yakamoz gesidinden elde
edilirken, bu deger en dusuk olarak 6.83 MJ/kg KM
ile Altin6z gesidinde bulunmustur. SOM degerleri
ise % 75.04 (Altinoz) ile %87.39 (Yakamoz) arasinda
varyasyon gostermistir.
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Sonug ve Oneriler

Calisma sonu elde edilen bulgular
degerlendirildiginde, ekmeklik bugday cesitlerinin
ruminant rasyonlarinda basariyla kullanilabilecegi
ve Ozellikle Yakamoz, Altinbasak ve Karatopak
cesitlerinin gerek besin madde igerikleri, gerekse
metabolik enerji ve sindirilebilir organik madde
icerikleri bakimindan diger ¢esitlere goére oOne
ciktig) tespit edilmistir.
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Abstract

In this study, it was aimed to determine the production potential of biogas producible from animal
waste (bovine, ovine and poultry) in Kirsehir province and its districts and its equivalence to other types of
fuels. When the animal existence is examined on the basis of districts of Kirsehir province, it is seen that there
are 1347435 animals in total. While the poultry animals constitute 72.15% of the animal existence of the
province, ovine animals constitute 16.28% of them and this is followed by bovine animals with 11.58%.
Accordingly, the total amount of calculated annual manure for a total of 1347435 animals in the province is
736504.92 ton/year, while the amount of usable waste is 406168.26 ton/year and 81.09% of this amount is
obtained from the waste of bovine animals, 11.12% of poultry and 7.79% of ovine animals. It is seen that
14855272.55 m3 of biogas which can be obtained annually in the province in total is equivalent to
approximately 69819781 kWh energy obtained from electricity or to the energy obtained from 51547795.74 kg
wood or from 11141454.41 liters gasoline or from 9804479.88 liters diesel oil. Accordingly, the province-wide
income that can be obtained from electricity is 8529120,97 S, 4393278,05 S from wood, 17250263,22 $ from
gasoline and 13091208,93 S from diesel oil according to the data of the year 2017. The biogas energy potential
from animal waste of Kirsehir province has the potential to create approximately 0.79% of the biogas potential
of our country. As a result of the study, it has been suggested that biogas production has the potential not only
to increase the living standards of the individuals who provide their livelihood on agriculture and animal
husbandry in Kirsehir province, but also to create an important resource for the sustainable development of
the region.

Keywords: Animal waste, manure, biogas, biogas potential

Kirsehir ilinin Hayvansal Atik Kaynakl Biyogaz Potansiyelinin Belirlenmesi

Ozet

Bu calismada, Kirsehir ili ve ilcelerinde hayvansal (blyikbas, kiiclikbas ve kanatli) atiklardan elde
edilebilecek gubre miktarlarindan biyogaz potansiyelini ve diger yakit tiirlerine esdegerliginin belirlenmesi
amaclanmistir. Kirsehir ilinin ilceler bazinda hayvan varligi incelendiginde toplam 1347435 adet hayvan
bulundugu gériilmektedir. ilin hayvan varliginin %72.15’lik bélimini kanath hayvanlar olustururken, %
16.28’hik kismini kiigiikbas, bunu da %11.58 ile biiylkbas takip etmektedir. Buna gore ilde toplam 1347435 adet
hayvan sayisi i¢in hesaplanan yillik giibre miktari toplami 736504.9 ton/yil iken kullanilabilir atik miktar
406168.3 ton/yil olup bu miktarin %81.09’unu biylkbas, %11.12’ini kanatli, %7.79’unu kiglkbas hayvanlarin
atiklarindan elde edilmektedir. il genelinde yilda elde edilebilecek 14855273 m3 liik biyogaz miktarinin yaklasik
69819781 kwh elektrik enerjisine ya da 51547795.7 kg odundan ya da 11141454.4 litre benzine ya da
9804479.9 litre motorinden elde edilen enerjiye esdeger oldugu gorilmektedir. Buna gore il genelinde 2017 yili
verilerine gore elektrikten elde edilebilecek gelir 8529120,97 S, odundan 4393278,05 S, benzinden
17250263,22 $ TL ve Motorinden 13091208,93 $ dir. Calisma sonucunda Kirsehir ilinde gecimlerini tarim ve
hayvancilikla saglayan bireyler icin biyogaz Uretimi bolgede yasayanlarin refahini arttirirken ayni zamanda
bolgenin sirdirilebilir kalkinmasinda da 6nemli bir rol oynayabilecegi belirlenmistir.

Anahtar Kelimeler: Hayvansal atik, biyogaz, biyogaz potansiyeli
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Introduction

When properly stored, the manure
obtained from animal shelters enables producers
to use the best food source for vegetative
production. Yet, if the manure to be accumulated
in a place is not well stored, the nutrient elements
and microorganisms within it may cause surface
and underground water pollution and this can
create a risk of environmental pollution for human
and animal health. Therefore, the wastes occurred
in the shelters (solid and liquid manure) should be
protected so as not to create environmental
pollution until applied to the land (Harris et al.,
2001). In the studies conducted in our country,
however, it has been suggested by researchers
that the manure, which is regarded as animal
waste, has been left outdoors and stacked without
proper storage and these wastes arising from
animal husbandry enterprises may contaminate
underground and surface water resources as a
potential contaminant if necessary precautions are
not taken (Atilgan et al.,, 2005; Erkan, 2005;
Karaman, 2005; Boyaci et al., 2011). In fact, it has
been suggested by researchers performing studies
in our country that the animal wastes will
contribute to the local and national economy by
converting biomass energy into biogas energy
without causing environmental pollution (Dogru,
2010; Altikat and Celik 2012; Yokus and Onurbas
Avcioglu, 2012; Dursun et al., 2015; Gengoglan et
al., 2015; Ulusoy et al., 2015; llgar, 2016).

Given the fact that the environmental
pollution has reached a level threatening human
health today, it is of significance that the
technology to be wused not only provides
inexpensive energy, but also does not cause

environmental pollution. The production of biogas
energy gains more importance day by day since it
is cheaper than other energy sources besides being
environmentally friendly (Karim et al., 2005).
Turkey is an important agricultural country which
has a high potential in terms of both animal and
vegetative production. Despite the potential of
organic waste for being able to put to good use,
biogas, known as an energy production method, is
not being benefited as it should be. Through
further evaluation of the subject, an economical
input in terms of energy can be provided, and,
from the environmental point of view, ensuring a
sustainable environment of high quality by
reducing harmful waste and thus ensuring rural
development can also be realized (Aybek et al.,
2015).

The study was carried out to investigate the
animal waste potential of Kirsehir province and to
determine the contribution of the biogas potential
determined by calculating the biogas potential that
can be obtained from this potential to the national
and local economy by comparing it with the
equivalent quantities of other fuels.

Materials and Methods

The 2017 data of the Turkish Statistical
Institute was used as material in the study (TUIK,
2017). The values of the wet manure quantities
that can be produced on the basis of animal-
weight and the amount of biogas producible from
1 ton of manure depending on the type of the
animal (Kogen et al., 2006; Kilig, 2011; Gengoglan
et al., 2015; ETKB, 2017) was calculated taking
Table 1 into account.

Table 1. The wet manure quantities that can be produced on the basis of animal-weight and the amount of
biogas producible from 1 ton of manure depending on the type of the animal

Wet manure quantities that can be

produced on animal-weight basis

The amount of biogas producible

Type of the animal

Daily wet manure Annual from 1 ton of manure (m3 year?)
(kg day™?) (ton year?)
Bovine 5-6% 3.6 33
Ovine 4-5% 0.7 58
Poultry 3-4% 0.022 78

Table 2. The equivalent of the effective heat of 1 m? biogas to different fuel types

Type of energy Equivalent Type of energy Equivalent
Electricity 4.70 kWh Butane 0.43 kg
Gas oil 0.62L Propane 0.25 m?
Diesel oil 0.66 L Charcoal 1.46 kg
Gasoline 0.75L Wood 3.47 kg

The thermal value of biogas stems from the
flammable methane gas in its composition. Its
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thermal value varies between 4.700-5.700 kcal m™3
depending on the proportion of methane in its
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composition. The equivalent of the effective heat
of 1 m® of biogas to different fuel types is given in
Table 2 (Algicek and Demirulus, 1994; Toruk and
Eker, 2003; Ardic and Taner, 2005; Yildiz et al.,
2009; Kilig, 2011; ETKB, 2017).

Result and Discussion

When the animal existence is examined on
the basis of districts of Kirsehir province, it is seen
that there are 1347435 animals in total. While the
poultry animals constitute 72.15% of the animal
existence of the province, ovine animals constitute
16.28% of them and this is followed by bovine

animals with 11.58%. When the distribution of the
animals in Kirsehir province based on districts is
examined, the maximum animal existence is in
Central district by %33.03, and this is followed by
28.45% in Mucur, by 19.92% in Boztepe, by 8.02%
in Kaman, by 5.66% in Cicekdagi, by 2.96% in
Akpinar and by 1.96% in Akcakent districts. The
number of animals based on the province in total
and districts is given in Table 3, the number of
animals based on districts of Kirsehir province is
given in Figure 1 and the distribution based on the
types of animals in Kirsehir province is given in
Figure 2.

400000
350000
300000
£ 250000
E = Bovine
z
= 200000 m Ovine
IS
'é_f 150000 = Poultry
100000
50000 -
0 -4
Central Akcakent Akpinar Boztepe Cicekdagi Kaman Mucur
Figure 1. The number of animals based on districts of Kirsehir province
= Bovine
®Ovine
= Poultry

Figure 2. The distribution based on the types of animals in Kirsehir province

In the study, the annual amount of manure
to be obtained from the total number of animals in
the province and its districts based on the type of
animal, the annual amount of usable manure to be
obtained from manure per year and the amount of
biogas that can be produced in the province and
districts of Kirsehir calculated using the annual
amount of usable waste are given in Table 4.
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Accordingly, the total amount of calculated
annual manure for a total of 1347435 animals in
the province is 736504.92 ton year?, while the
amount of available waste is 406168.26 ton year™
and 81.09% of which is obtained from the waste of
bovine animals, 11.12% of poultry and 7.79% of
ovine animals.
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Table 3. The number of animals based on province in total and districts

District Bovine Ovine Poultry Total number of animals
Central 63153 65093 316840 445086
Mucur 12861 29235 341239 383335
Boztepe 30656 13370 224350 268376
Kaman 18379 37605 52050 108034
Cicekdagi 15037 44913 16300 76250
Akpinar 9655 16356 13880 39891
Akcakent 6258 12745 7460 26463
TOTAL 155999 219317 972119 1347435
Table 4. Producible biogas amounts in Kirsehir province and its districts
District Type of Numberof Annualamount  Annual amount of Biogas Total biogas
animal animals of manure useable manure (ton amount amount
(ton year?) year?) (m3 year?) (m3 year?)
Bovine 63153 227350.80 147778.00 4876674.66
Central  Ovine 65093 45565.10 5923.46 343560.85 5758495.98
Poultry 316840 6970.48 6900.78 538260.47
Bovine 6258 22528.80 14643.72 483242.76
Akcakent Ovine 12745 8921.50 1159.80 67268.11 563184.22
Poultry 7460 164.12 162.48 12673.35
Bovine 9655 34758.00 22592.7 745559.10
Akpinar  Ovine 16356 11449.20 1488.396 86326.97 855465.97
Poultry 13880 305.36 302.31 23579.90
Bovine 30656 110361.60 71735.04 2367256.30
Boztepe  Ovine 13370 9359.00 1216.67 70566.86 2818957.93
Poultry 224350 4935.70 4886.34 381134.75
Bovine 15037 54133.20 35186.58 1161157.10
Cicekdagi Ovine 44913 31439.10 4087.08 237050.81 1425899.05
Poultry 16300 358.60 355.01 27691.09
Bovine 18379 66164.40 43006.86 1419226.40
Kaman Ovine 37605 26323.50 3422.06 198479.19 1706130.19
Poultry 52050 1145.10 1133.65 88424.62
Bovine 12861 46299.60 30094.74 993126.42
Mucur Ovine 29235 20464.50 2660.39 154302.33 1727139.21
Poultry 341239 7507.26 7432.19 579710.46
TOTAL 1347435.00 736504.92 406168.26  14855272.55 14855272.55

When Table 4 is examined, it is seen that
Kirsehir province has an annual biogas production
potential of 14855272.55 m3.Taking the district-
based total amount of biogas into consideration,
the Central district is placed first with 5758495.98
m3 annually, while it is followed by Boztepe with
2818957.93 m3, by Mucur with 1727139.21 m3, by
Kaman with 1706130.19 m3, by Cicekdagi with
1425899.05 m3, by Akpinar with 855465.967 m3
and by Akcakent with 563184.216 m3.

The equivalent of annual biogas potential of
Kirsehir province in total and its districts to today's
energy sources is given in Table 5. When the table
is examined, it is seen that 14855272.55 m?3 of
biogas which can be obtained annually across the
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province is equivalent to approximately
69819780.90 kWh energy obtained from electricity
or to the energy obtained from 51547795.74 kg
wood or from 11141454.41 liters gasoline or from
9804479.88 liters diesel oil.

The values of the equivalent of annual
biogas potential of Kirsehir province in total and its
districts to today's energy sources in USD (S) is
given in Table 6. When the table is examined, it is
seen that the province-wide income that can be
obtained from electricity is 8529120,97 S,
4393278,05 $ from wood, 17250263,22 S from
gasoline and 13091208,93 $ from diesel oil. The
amount of income that can be obtained based on
districts is given in Figure 3.
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Figure 3. The amount of income that can be obtained based on districts

Table 5. The equivalent of annual biogas potential of Kirsehir province in total and its districts to today's energy

sources

District Type Biogas amount Electricity Wood Gasoline Diesel oil
of animal (m3 year?) (kWh year?) (kg year?) (liter year)  (liter year?)
Bovine 4876674.66 22920370.90 16922061.07  3657506.00 3218605.28
Central Ovine 343560.85 1614736.01  1192156.16 257670.64 226750.16
Poultry 538260.47 2529824.19  1867763.82 403695.35 355251.91
Total 5758495.98 27064931.10 19981981.05  4318871.98 3800607.35
Bovine 483242.76 2271240.97 1676852.38 362432.07 318940.22
Akcakent Ovine 67268.11 316160.12 233420.34 50451.08 44396.95
Poultry 12673.35 59564.73 43976.51 9505.01 8364.41
Total 563184.22 2646965.82  1954249.23 422388.16 371701.58
Bovine 745559.10 3504127.77  2587090.08 559169.33 492069.01
Akpinar Ovine 86326.97 405736.75 299554.58 64745.23 56975.80
Poultry 23579.90 110825.53 81822.25 17684.92 15562.73
Total 855465.97 4020690.05  2968466.91 641599.48 564607.54
Bovine 2367256.32 11126104.70  8214379.43  1775442.24 1562389.17
Boztepe Ovine 70566.86 331664.24 244867.00 52925.15 46574.13
Poultry 381134.75 1791333.34  1322537.60 285851.07 251548.94
Total 2818957.93 13249102.29  9781784.03  2114218.45 1860512.24
Bovine 1161157.14 5457438.56  4029215.28 870867.86 766363.71
Cicekdagi Ovine 237050.81 1114138.83 822566.33 177788.11 156453.54
Poultry 27691.09 130148.13 96088.09 20768.32 18276.12
Total 1425899.05 6701725.52  4947869.69  1069424.28 941093.37
Bovine 1419226.38 6670363.99  4924715.54  1064419.79 936689.41
Kaman Ovine 198479.19 932852.19 688722.79 148859.39 130996.27
Poultry 88424.62 415595.72 306833.44 66318.47 58360.25
Total 1706130.19 8018811.90 5920271.77  1279597.64 1126045.93
Bovine 993126.42 4667694.17  3446148.68 744844.82 655463.44
Mucur Ovine 154302.33 725220.95 535429.09 115726.75 101839.54
Poultry 579710.46 2724639.17 2011595.31 434782.85 382608.91
Total 1727139.21 8117554.30 5993173.07  1295354.41 1139911.88
TOTAL 14855272.55 69819780.90 51547795.74 11141454.41 9804479.88

The biogas potential from animal wastes
across Turkey has been determined as 1883009370
m3/year as given in Table 7. When the table is
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examined, it is seen that the amount of biogas that
can be obtained in the province annually is
equivalent to approximately 8850144039.90 kWh
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electricity or to the energy obtained from
6534042514.57 kg of wood or 1412257027.64 liter
of gasoline or 1242786184.33 liter of diesel oil. The

share of Kirsehir province in the potential has been
calculated as 0.79%.

Table 6. The values of the equivalent of annual biogas potential of Kirsehir province in total and its districts to
today's energy sources in USD dollars (1$=3.52 TL)

District Type of Electricity Wood Gasoline Diesel oil
animal (S year?) (S year?) (S year?) (S year?)
Bovine 2799931,67 1442221,11 5662899,91 4297569,54
Ovine 197254,68 101604,22 398950,28 302763,00
Central Poultry 309041,02 159184,42 625039,67 474342,04
Total 3306227,38 1703009,75 6686889,86 5074674,58
Bovine 277452,73 142913,55 561151,93 425857,68
Akcakent Ovine 38621,83 19893,78 78113,18 59280,02
Poultry 7276,37 3748,00 14716,56 11168,39
Total 323350,94 166555,33 653981,67 496306,09
Bovine 428061,06 220490,63 865759,32 657023,96
Kpi Ovine 49564,43 25530,22 100244,74 76075,64
Akpinar Poultry 13538,35 6973,49 27381,49 20779,79
Total 491163,84 252994,34 993385,55 753879,38
Bovine 1359154,84 700089,16 2748909,15 2086144,63
Boztepe Ovine 40515,80 20869,35 81943,76 62187,05
Poultry 218827,65 112716,27 442581,91 335875,00
Total 1618498,29 833674,78 3273434,82 2484206,68
Bovine 666675,73 343399,03 1348360,74 1023269,73
Cicekdagi Ovine 136102,19 70105,08 275268,52 208901,03
Poultry 15898,78 8189,33 32155,49 24402,77
Total 818676,70 421693,44 1655784,76 1256573,53
Bovine 814845,60 419720,07 1648036,31 1250693,25
Kaman Ovine 113956,38 58697,96 230478,32 174909,79
Poultry 50768,80 26150,58 102680,58 77924,20
Total 979570,77 504568,62 1981195,22 1503527,23
Bovine Biylkbas 570201,28 293705,85 1153239,84
Mucur Ovine Klglkbas 88592,33 45633,16 179179,20
Poultry Kanatli 332839,44 171442,78 673172,31
Total Toplam 991633,05 510781,80 2005591,34
TOTAL 8529120,97 4393278,05 17250263,22 13091208,93
Table 7. Biogas and other energy equivalents of animal potential in Turkey
Type of Number of Biogas amount Electricity Wood Gasoline Diesel oil
animal  animals (m?3 year?) (kWh year?) (kg year?) (liter year?) (liter year?)
Bovine 14222228 1098240446.16 5161730096.95 3810894348.18 823680334.62 724838694.47
Ovine 41329232  218135686.50 1025237726.53 756930832.14 163601764.87 143969553.09
Poultry 333541262 566633237.54 2663176216.42 1966217334.25 424974928.15 373977936.77
Total 389092722 1883009370,19 8850144039,90 6534042514,57 1412257027,64 1242786184,33

In the studies conducted in our country, it
has been suggested by researchers that animal
wastes will contribute to the local and national
economy. Accordingly, it has been reported by the
researchers that an annual production of 2 million
tons of manure from animal wastes took place in
2009 in Thrace Region (Tekirdag, Edirne, Kirklareli
and Canakkale), the potential biogas production
that can be achieved by the production of these
manures was 77 million m3 annually and the region
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has the potential to generate 362 million kWh of
electricity from animal wastes and the electricity
income that can be obtained from using livestock
potential in biogas production is approximately
49715,9 $ per day (Dogru, 2010) , that an annual
production of 2406665 tons of manure from
animal wastes took place in 2013 in Thrace Region,
the potential biogas production that can be
achieved by the production of these manure was
95959785 million m? annually and the region has
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the potential to generate 450 million kWh of
electricity from animal wastes and the electricity
income that can be obtained from using livestock
potential in biogas production is approximately
70214,2 S per day (Dursun et al., 2015), that an
annual production of 1762051 tons of manure
from animal wastes took place in 2016 in
Canakkale, the potential biogas production that
can be achieved by the production of these
manures was 96934753 m3 annually and the region
has the potential to generate 456 million kWh of
electricity from animal wastes (llgar, 2016).
Similarly, it has been reported by the
researchers that an annual production of 1063905
tons of manure from animal wastes took place in
2015 in Bursa, the potential biogas production that
can be achieved by the production of these
manures was 49569899 m3 annually and the region
has the potential to generate 289 million kWh of
electricity from animal wastes (Ulusoy et al., 2015),
that an annual production of 2880000 tons of
manure from animal wastes took place in 2012 in
Sivas, the potential biogas production that can be
achieved by the production of these manures was
41000000 m? annually and the region has the
potential to generate 105 million kWh of electricity
from animal wastes (Yokus and Onurbas Avcioglu,
2012), that an annual production of 1260000 tons
of manure from animal wastes took place in 2012
in lgdir, the potential biogas production that can
be achieved by the production of these manures
was 21441000 m? annually and the thermal value
of the amount of biogas that can be obtained
annually in Igdir province in total is equivalent to
the amount of heat to be obtained from
approximately 13.5 million liters of gas oil, 74
thousand tons of wood, 17 million liters of gasoline
and 100 million kWh of electricity (Altikat and
Celik, 2012), that an annual production of
908075.74 tons of manure from animal wastes
took place in 2013 in Kahramanmaras, the
potential biogas production that can be achieved
by the production of these manures was
14604867.70 m3 annually and the thermal value of
the amount of biogas that can be obtained
annually in Kahramanmaras province in total is
equivalent to the amount of heat to be obtained
from approximately 68642878.10 kWh of
electricity, 50678890.80 tons of wood and
10953650.80liters of gasoline (Gengoglan et al.,,
2015), that an annual production of 1163677 tons
of manure from animal wastes took place in 2015
in Yozgat, the potential biogas production that can
be achieved by the production of these manures
was 45070100 m? annually and the thermal value
of the amount of biogas that can be obtained
annually in Yozgat province in total is equivalent to
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the amount of heat to be obtained from
approximately 211829472 kWh of electricity,
156393249 kg of wood, 19380143 kg of LPG and
36056080 liters of gasoline (Eryilmaz et al., 2015),
that an annual production of 513335.48 tons of
manure from animal wastes took place in 2017 in
Adiyaman, the potential biogas production that
can be achieved by the production of these
manures was 15012856.70 m? annually and the
thermal value of the amount of biogas that can be
obtained annually in Adiyaman province in total is
equivalent to the amount of heat to be obtained
from approximately 70560426.49 kWh of
electricity (Baran et al., 2017).

When examining the amount of biogas that
can be obtained from animal waste-based fertilizer
in Kirsehir province and its equivalents to other
energy types, it is seen that the province showed
similarities with the studies conducted in different
parts of our country and it is obvious that it will
contribute to the national and the local economy.

During biogas production, while the gases
such as CHs, CO, Ha2S are released by fermentation
of anaerobic bacteria, the microorganisms with
disease agents in fertilizers dissappear at the same
time. Moreover, it becomes very difficult for
insects and fly larvae to live in the degassed
fertilizer. Therefore, in biogas production, besides
obtaining an energy source, it is also avoided
fertilizer to pose a threat to the environment. An
increase by 20% in the value of the fertilizer in
terms of plant nutrition is provided subsequent to
biogas production. It has been suggested by the
studies that an increase by 16% in wheat yield,
while an increase by 25% in beet yield occurred as
a result of applying the same fertilizer to the soil
after obtaining biogas (Algcicek and Demirulus,
1994). It is seen that an increase by 28% in
agricultural productivity was achieved as a result of
using fermented fertilizer in agricultural areas after
biogas is obtained from the fertilizer (Toruk and
Eker, 2003). The animal and vegetable wastes in
our country are mostly either burned directly for
heating purposes or used as fertilizer in agricultural
areas. Yet, the desired heat vyield cannot be
obtained when burned for heating purposes, it is
also not possible to use waste as fertilizer after
heat production. Thanks to the biogas technology,
however, the fertilizer does not disappear from
organic wastes, it becomes a much more valuable
fertilizer (Dogru, 2010). The wastes used after
biogas production do not pollute the environment,
but instead they become a fertilizer which is much
more valuable and necessary for organic farming.
This transformation positively affects
environmental health, especially in rural areas
(Chang et al., 2015; Alayi et al., 2016).
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As the researchers have pointed out, in additon to
reducing environmental pollution after the
production the manures used for biogas
production are transformed into a much more
valuable fertilizer and increase yields in agricultural
areas and reduce the use of chemical fertilizers.
Furthermore, besides the energy gain, if they
obtained manure is sold, it is clear that the
revenue to be obtained from the fertilizer sales will
contribute to the local economy.

Conclusion

In meeting the increasing energy gap in the
world and our country, the importance of
alternative energy sources is increasing with each
passing day. Besides being an alternative energy
source, biogas which can be obtained from plant
and animal wastes, has functions such as reducing
the environmental damage of animal wastes and
increasing usefulness to plants as an organic
fertilizer. Therefore, it is considerably significant
resource to be benefited from in terms of its
possible contributions to the national economy.

Today, alternative  energy  sources,
constituting a way to reduce external dependency
in the energy sector in our country, have become
highly important. As a result of the study carried
out to determine the biogas potential of Kirsehir
province on the basis of animal waste, it has been
suggested that Kirsehir province, with the amount
of biogas to be obtained from its animal existence,
is one of our provinces that will contribute to
reducing external dependence. As a consequence
of its utilization by individuals living in rural areas
in doings such as cooking, heating, consuming
electricity at a lower cost, the biogas to be
obtained from the animal wastes in the province
will make great contributions to the national and
local economy. For this contribution to be realized,
the most important way to benefit from this
source is to establish pilot biogas plants and
disseminate them.

Even though when we say biogas the first
thing that comes to mind is the energy use, the
waste does not disappear after the biogas
production; instead, it becomes a much more
valuable organic fertilizer. Through this valuable
fertilizer to be used in the enterprises engaged in
vegetative production in Kirsehir province, while
productivity in the agricultural areas of the
province is increasing, general health and hygiene
in the region will improve. At the same time, the
damages of the content in fertilizer to
underground and surface water resources will be
prevented and greenhouse gas emissions from
fossil fuels in the province will also be reduced.
Consequently, it has been suggested by the study
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that biogas production, besides increasing the
living standards of the individuals who provide
their livelihood on agriculture and animal
husbandry in Kirsehir province, has the potential to
create an important resource for the sustainable
development of the region.
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Abstract

The genus Dittrichia (Asteraceae), described by Greuter as a small genus, was previously known as a part
of Inula and has a widespread Mediterranean distribution, marginally penetrating in the Atlantic European
territories and in Middle East. The essential oil chemical compositions were derived from the genus Dittrichia L.
plants were examined in the present study. The study material, Dittrichia viscosa (L). Greuter and Dittrichia
graveolens (L.) Greuter were collected West Anatolian (Aydin/Turkey) ecological conditions in September-
October 2015. Essential oils of the leaves were extracted by Clevenger apparatus. Essential oil compositions
were determined with Gas Chromatography-Mass Spectrometry (GC-MS) device. The results from the gas
chromatography-mass spectrometry analysis showed that the obtained levo-bornyl acetate from D. graveolens
was with the highest percentage (25.23%). The 2,4-dioxo-3-methyl-6-isopropyl pyrido[2,3-b]-[1,4]pyrazine in D.
viscosa was with the highest percentage (29.02%).

Keywords: Essential oil, GC-MS, Dittrichia, Aydin/Turkey

Aydin/Tiirkiye’de Yayilis Gosteren Dittrichia L. (Asteraceae) Cinsinin Kimyasal
Kompozisyonunun Degerlendirilmesi

Ozet

Kicguk bir cins olarak Greuter tarafindan tanimlanan Dittrichia (Asteraceae) cinsi, dnceden Inula’nin bir
bolimu olarak biliniyordu ve Atlantik Avrupa lkelerinde, Ortadogu ve Akdeniz bolgesinde yayilis gostermektedir.
Bu calisma da Dittrichia cinsine ait bitkilerden elde edilen ugucu yaglarin kimyasal bilesimi incelenmistir. Calisma
materyali Dittrichia viscosa (L). Greuter ve Dittrichia graveolens (L.) Greuter Eylil-Ekim 2015 tarihinde Bati
Anadolu (Aydin/Turkiye) ekolojik kosullarinda toplanmistir. Yapraklarin ugucu yaglari Clevenger cihaziyla
ekstrakte edildi. Esansiyel yag bilesimleri Gaz Kromatografisi-Kiitle Spektrometresi (GC-MS) cihazi ile belirlendi.
Gaz kromatografisi-kiitle spektrometresi analizinin sonuglari, D. graveolens bitkisinden elde edilen ugucu yagda
levo-bornyl acetate en yiiksek diizeyde (% 25.23) oldugunu gosterdi. D. viscosa bitkisinde ise 2,4-diokso-3-metil-
6-izopropil pirido [2,3-b]- [1,4] pirazin en ylksek diizeyde (% 29.02) oldugu belirlendi.

Anahtar Kelimeler: Ugucu yag, GC-MS, Dittrichia, Aydin/Turkey

Introduction 2014). Recently, there has been great interest in

The use of aromatic plants has very long essential oils and extracts of medicinal and edible
history in the World. According to World Health plants, herbs, and spices for the development of
Organization (WHO), approximately 20. 000 plants alternative food additives, in order to prevent the
have been used for medicinal proposes, 4 000 of growth of food-borne pathogens or to delay the
which have been widely used (Salehi-Arjmand et al., onset of food spoilage (Cetin et al., 2011). Therefore
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the use of essential oils for treatment of various
inflammatory diseases like rheumatism, fever,
diabetes suggest that oxidative stress play a role in
human disease and intake of antioxidants may
improve human health (Burits et al., 2001).

The Asteraceae family, the largest known
plant family in the World (Nylinder and Anderberg,
2015), this family consists of approximately 23.000
species in 1535 genera (Oztiirk and Cetin, 2013).
Asteraceae family contains economically important
species. The family contains food plants, raw
material resources, medical and medicinal plants,
tender and succulent plants, wild weeds and
poisonous plants. Acquisition of esculents such as
honey and acquisition of cooking oil from this family
is used in many fields such as pharmaceutical
industry. In addition, many of the species are
cultivated as ornamental plants in Asteraceae (Susla
et al., 2010; Paksoy et al.,, 2016). The genus
Dittrichia, described by Greuter (Greuter, 1973), as
a small genus Dittrichia was previously considered
as a section of Inula (Petropoulou et al., 2004) has a
widespread Mediterranean distribution, marginally
penetrating in the Atlantic European territories and
in Middle East. According to literature data it is well
defined and homogeneous in its proposed
circumscription, showing close relationships with
the genus /nula L. (Brullo and Marco, 2000). Genus
Dittrichia Greuter is represented two species in
Turkey. These species Dittrichia viscosa [Syn. Inula
viscosa (L.) Aiton] and Dittrichia graveolens [Syn.

Figure 1: Location of the Aydin region

Isolation of Essential Oils

Approximately, 150-200 g of plant samples
were used for the essential oil extraction process.
Extraction was performed with Clevenger apparatus
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Inula graveolens (L.) Desf.]. D. viscosa is well known
for a wide variety of antimicrobial activities. The
extracts of the plant possessed antiviral and
antioxidant properties. Compounds isolated from
the extracts exhibited anti-inflammatory and gastric
antiulcerous effects (Al-Qudah et al.,, 2010). In
Turkey the fresh aerial parts are used in folk
medicine (Turkish name ‘kokarot’) for the
treatment of wounds (Baytop, 1984). D. graveolens
has been used in Asian and European traditional
medicine as anti-infective, anti-inflammatory, anti-
pathogenic, and sedative medication to treat UTI,
hemorrhoid, wounds, and leishmaniosis (Maxia et
al., 2008).

The aim of the present study is to determine
the essential oil contents of the genus Dittrichia
plants grown under West Anatolian ecological
conditions. Furthermore, this study provides a
scientific basis for future studies and will help to
establish the scientific foundations of traditional
treatment methods commonly used by humans.

Materials and Methods
Plant Materials

D.viscosa and D.graveolens aerial parts of
the plants were collected as study materials in
August and October 2015, which are their blooming
periods, from Aydin/Turkey (Figure. 1). The

collected plants were held in a room without
sunlight in fabric bag.

(Basaran cam, Turkey and Misung Scientific Co.,
Korea) using water distillation.
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Table 1. Essential oil composition of D.viscosa and D.graveolens plants.

D.viscosa D.graveolens
Percent Percent
RT Component (%) RT Component (%)
33.39 a- copaene 0.33 11.41 camphene 1.35
35.21  theaspirane 0.35 34.33  levo-bornyl acetate 25.23
41.41 naphthalene 0.55 34.55 exo-methyl-camphenilol 0.33
endo-3-butyl-exo-4-methyl
44.29  bicycle [4.3.0]non-1(9)-en-2- 0.45 35.05 caryophyllene 1.31
one
45.42  homoadamantane 0.33 38.16  borneol 17.83
49.44  caryophyllene oxide 3.35 40.06  6-cadinene 0.43
50.12  farnesol 4.78 40.24  a-amorphene 1.27
1H, 4H-3a,6a-methanopentalen-
50.76 - -11-ol 0.56 40.38 ! ’ 0.32
Q-copaen-11-0 1-one, tetrahydro-, (3aS)- (CAS)
52.39  2-pentadecanone 0.55 43.25  butanoic acid 0.58
53.38  a-longipinene 3.08 46.96  caryophyllene oxide 2.64
53.47  9-aristolen-a-ol 0.33 47.53  nerolidol 0.31
53.69 '4,5-d|hydro-5-oxo-3-(p-tolyl) 0.40 48.45 1-phenyl-1-deutero-2-propen-1- 0.78
isoxazole ol
53.91  selina-6-en-4-ol 2.58 51.63  naphthalene 13.84
54.28  calarene 0.51 52.20  carvacrol 0.64
54.43  naphthalene 0.30 53.09  a-cadinol 0.63
54.93  carvacrol 0.38 53.80  7-epi-amiteol 1.36
55.43 a-eudesmol 0.64 54.78  adamantane 0.83
55.73  B-eudesmol 2.20 54.97 E‘?‘;‘(Ophy”M (12), 8(13) diene 5 5 o5
5590  (+-)-15-hexadecanolide 0.44 55.89 g?ryc’phy”a'3 8(13)-dien-5.beta- ) o
56.01  B-costal 0.54 56.98  caryophyllenol-lI 0.91
56.21  decanoic acid 0.31 57.73  verbenol 0.35
56.34  7-epi-amiteol 2.52 58.17 1,1'-bicyclopentyl-1,1'-diol 0.31
s653 L1 PAAtrimethyl-bicyclo (3.2.0 ) o0 60.39  pentacosane 0.60
) hept-6-en-2.a-ol
hylla-4(12),8(13) di 5 .
57.50 E?;TOp ylla-4(12),8(13) diene 1.85 61.04  cyclobutane carboxylic acid 1.65
sg.46  Carvophvlla-3 8(13)-dien- 0.44 68.61  benzoic acid 0.59
5.beta.-ol
59.55  vulgarol B 0.45 70.54  Lmethyl-2-ethyl-3-oxodihydro
isoindole
61.56 (+-)-3-methyl-1-penten-3-ol 0.36 76.88 palmitic acid 1.09
3-(4-methylphenyl)-5,5-

2.1 . . 1.
62.16 pentacosane 0.33 88.99 dimethyl-4-phenyl-5h-pyrazole 86
65.69  y-costol 0.39 95.88  benzoxazole 1.85
65.95  B-costol 0.92 96.98  isodrimenin 4.47
67.93  benzoic acid 0.35 102.81 linoleic acid 0.48
79.35 palmitic acid 0.40
91.88 7-ter.t-butyl-4-methyl-5-n|tro 408

benzisoxazole
2,4-dioxo-3-methyl-6-isopropyl
99.00 29.02
pyrido[2,3-b]-[1,4]pyrazine
101.86 eL{desma-S,l1(13)—d|en-8,12- 24.49
olide
Total 88.94 Total 88.85
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GC-MS Analysis

Essential oil analysis were conducted at
Eskisehir Anadolu University Medicinal Plants,
Drugs and Scientific Research Center (AUBIBAM) by
HP 6890 Series Gas Chromatograph 5973 Mass
Selective Dedector System instrument equippped
with an Agilent HP-Innowax colon (60m X 0.25 mm
film, 0.25 um thickness). Hellium (He) was used as a
carrier gas. Conditions were as follows; from 50 2C
to 240 oC by an increase of 4 2C / minutes. At 240
°C, 40 minutes of waiting time were implemented.
Injection port and detector temperature were
250°C and 2802C respectively. Characterization of
essential oil components was based on the library
(Wiley and NIST) comparision with the mass spectra
of the injected essential oil samples.

Results and Discussion

Essential oils obtained from plants are
important natural products used as raw materials in
many fields such as perfumes, cosmetics,
aromatherapy, and food industry (Yiice et al., 2016).
In our study, totaly 121 components were detected
as D.viscosa aerial parts essential oil composition.
88.94% of the total essential oils in 35 components
(components which are 20.3% in total ratio) were
given in Table 1. The essential oils obtained from the
D.viscosa plant were detected to contain 2,4-dioxo-
3-methyl-6-isopropyl pyrido[2,3-b]-[1,4] pyrazine
(29.02%) at most (Table 1). Previous studies
detected the highest amounts obtained from
essential oils as follows; borneol (25.2%) (Perez-
Alonso et al., 1996), fokienol (20.87%) (Al-Qudah et
al., 2010), isocostic acid (56.83%) (Madani et al.,
2014), 12-carboxyeudesma-3,11 (13) diene
(28.88%) (Haoui et al., 2015) and azulene (9.2%)
(Alalan et al.,, 2015). For D. graveolens, 110
component were detected aerial parts essential oil
composition. 88.85% of the total essential oils in 31
components (components which are 20.3% in total
ratio) were given in Table 1. The essential oils
obtained from the D.graveolens plant were
detected to contain levo-bornyl acetate (25.23%) at
most (Table 1). Past studies detected the highest
amounts obtained from essential oils as follows;
epi-a-cadinol (30.2%) (Petropoulou et al., 2004),
bornyl acetate (43.1-73.1%) (Blanc et al., 2004),
1.8-cineole (%22.4) (Kilig, 2014), isobornylacetate
(50.8 %) (Boudouda et al.,, 2013), 1.8 cineole
(54.89%) (Angel et al., 2011), borneol (43.6%) (Mitic
et al., 2016). When checked the old studies results,
their results was different then our results both as
substances and proportional. This is could be
explained by the fact that essential oil composition
may have different quality and quantity under
different  geographical and  environmental
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conditions, and also during the different periods of
the plant growth (Mazandarani et al., 2013).

Conclusion

According to the results obtained in this
study, these results can be a valuable resource for
future  biotechnological, biological diversity,
pharmaceutical and medical studies. At the same
time, biodiversity and conservation biology will help
you understand the importance of efforts.
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Abstract

Fourier Transform Infrared Spectroscopy (FTIR) is a novel tool for exploring compositional structures of
diverse organic or inorganic compounds employed by many researches from physicists to horticulturists due to
its time-saving and easy-to-use application. FTIR was performed to differentiate structural differentiation of
plant parts of wild-grown Sideritis pisidica Boiss. & Heldr. from Turkey. Some minerals Na, Cr, Zn, Fe, Mg, Mn,
Co, Cu and Ni; protein, lipid, soluble sugar and moisture contents in the stalk, leaf and blossom of the plant
were analyzed whether the FTIR spectra may predict major structural compositions. As expected most of the
minerals were presented higher amount in the leaf followed by the blossom and stalk. The blossom was
however found be richer in Ca, Cr, Ni and Zn than leaf and stalk. Total protein contents of the leaf were higher
than those of the stalk or the leaf. Crude lipid amounts were however more prominent in the stalk followed by
the blossom and leaf respectively, unlike the total protein contents. The blossom was found be richer in
moisture content than the leaf and stalk followed, respectively. The FTIR spectra of the plant parts clearly
revealed that protein and total soluble sugar contents are varied in stalk, leaf or blossom of Sideritis pisidica
Boiss. & Heldr. interpreted from the peak intensities. The spectra however did not reveal the crude lipid or
moisture contents of the plant parts.

Keywords: Herbal tea, Mountain tea, FTIR, Sideritis spp, Dedegtl Mountain

FTIR Spektroskopisi Kullanarak Sideritis pisidica Boiss. & Heldr. Bitki Aksamlarindaki
Yapisal Farkliigin Arastirilmasi

Ozet

Fourier donislimli kizilotesi spektroskopisi (FTIR) kisa slirede ve kolay uygulanabilmesi nedeni ile fizik
bilim insanlarindan bahge bitkileri bilim insanlarina kadar bir¢cok arastirmacinin basvurdugu degisik organik ve
inorganik maddelerin yapilarini arastirmak amaciyla kullanilan yenilik¢i bir yontemdir. Bu ¢alismada, FTIR,
Tirkiye’de dogal olarak yetisen yabani Sideritis pisidica Boiss. & Heldr. bitki aksamlarindaki farklihgi ortaya
koymak i¢in kullanilmistir. Bitkinin gdvdesi, yapraklari ve giceklerinde bulunan Na, Cr, Zn, Fe, Mg, Mn, Co, Cu ve
Ni gibi bazi mineraller ile protein, yag, ¢6ziiniir seker ve nem igerigi, FTIR spektrumlarinin ana yapisal igerikleri
tahmin edip edemeyecegi amaciyla analiz edilmistir. Tahmin edildigi gibi, cogu minerallerin miktari yaprakta
ylksek miktarda bulunmus ve yapragi sirasi ile gicek ve govde takip etmistir. Bununla birlikte cicek, yaprak ve
govdeye gore Ca, Cr ve Zn mineralleri bakimindan daha zengin bir icerige sahip olmustur. Yaprak, govde ve
cicege gore daha fazla protein icermistir. Toplam proteinin aksine, ham yag icerigi govdede en yiksek bulunmus
ve govdeyi sirasi ile cicek ve yaprak takip etmistir. Pik icerigi dikkate alindiginda, FTIR spektrumlari Sideritis
pisidica Boiss. & Heldr. bitkisinin govde, yaprak ve cicekte bulunan protein veya toplam ¢oziinlr seker
iceriklerindeki farkligi acikga ortaya koymustur. Fakat spektrumlar bitki aksamlarindaki ham yag veya nem
icerigini tahmin edememistir.

Anahtar Kelimeler: Bitkisel cay, dag cayi, FTIR, Sideritis spp, Dedegél Dagi
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Introduction

Sideritis genus covers a very wide range of
species (150) spreading from the Bahamas to China
and from Germany to Morocco but the genus is
primarily located in Mediterranean basin (Glveng
and Duman, 2010). Sideritis pisidica Boiss. and
Heldr. is one the member of this genus and widely
consumed as an herbal tea in Turkey. The plant is
locally called “Dag Cayl” (Mountain Tea), “Yayla
Cay” (Flatland Tea) or “Ada Cayl” (Sage Tea).
Herbal tea of the plant is not only consumed for its
pleasure originated from mostly rich volatile
compounds but also for the treatments of several
ailments such as cough and stomachache by locals
in folk medicine. The plant is very rich in volatile
composites, more than 35 volatiles were identified
so far (Ergun et al., 2016). a-Pinene, B-pinene,
sabinene, sabinene hydrate, B-caryophyllene have
been reported to be found in greater amounts in
the plant (Ergun et al., 2016). Mineral content of
Sideritis pisidica Boiss. & Heldr. has yet be
reported. In fact, most of the species of the genus
have been extensively studied for volatiles,
antimicrobial or pharmacological activities,
however, there are few studies on mineral
content. Sideritis scardica and Siderritis raeseri are
two examples in which mineral contents were
detailed (Karapandzova et al., 2013).

Fourier Transform Infrared Spectroscopy
(FTIR) is a rapid, time and money saving method
which has recently attracted plenty of scientists’
attention. This method is very simple and requires
only a small amount of matters (micrograms to
nanograms). FTIR functions on the basis functional
groups using a vibrational technique with giving
details in the form of peaks (Amir et al., 2013;
Basnet al., 2016). Thus FTIR can be used to acquire
detailed information of plant structure and cell
constituents like protein, carbohydrates or lipids
which are rich in functional groups (Amir et al.,
2013). Plant scientists have started to using FTIR in
their respected fields for a variety of porpoises
such as exploring chemical constituents some
medicinal plants (Prasad et al., 2011), identification
of wheat \varieties (Amir et al., 2013),
characterizing extracellular matrix components in
Arabidopsis (Mazurek et al., 2013), comparison of
essential oils from 15 different herbs (Jentzch et
al., 2015), identification potential metal-ligand
binding sites in rice seeds (Basnet et al., 2016).

In the present study, we primarily aimed to
predict plant part compositions and mineral
guantities that specific to wild-grown Sideritis
pisidica Boiss. & Heldr. plant from Turkey by
applying FTIR spectroscopy. Complex plant
molecules, such as enzymes or cell wall
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constituents, are formed only in the presence of
minerals. Thus, micro or trace minerals contribute
to proteins, carbohydrates, lipids or related
structures which bearing an array of structural
groups. With having on our mind that FTIR has
been proved detect a range of functional groups in
plants, we tried to find a link between minerals
and FTIR spectra if any, which represented our
secondary aim. Finally, with this research, we
intended to exemplify the use and success of FTIR
spectroscopy in especially herbaceous plants to
characterize their plant structure with a time and
money-saving manner for not only scientific
researches but also food technology as well.

Materials and Methods
Plant Material

Plant materials from 5 plant tufts (Sideritis
pisidica Boiss. & Heldr.) were collected from
Dedegol Mountains in the providence of Konya,
Turkey located at latitude of 37° 34’ 42.49” N and
longitude of 31° 23’ 48.12" E longitude with an
elevation of 1617.55 m (near Yesildag village).
When a resin-like substance appeared on all aerial
plant parts, an evidence of the best harvesting
time for particularly the use of herbal tea, the
plant samples were chosen to collect. The
harvested plants were air-dried at circa 23 °C
under in the shade for 1 day. The plants were
afterwards bunched and stored at the room
temperatures with protecting from light and moist.
The plant material was identified by Prof. Dr. Lutfi
Behcet (Faculty of Science and Literature of Bingol
University). A voucher specimen (No. BIN 3321;
Collector No. MEO1) was deposited at the
Herbarium of Faculty of Science and Literature of
Bingdl University, Turkey.

Microelement analyses

Dried plant samples (1 g) were placed in a
porcelain crucible followed by incubating at 500 °C
in a muffle furnace overnight. After cooling, the
ash was dissolve in 5 mL HCL (5 %). The mixed
solution was then filtered by using an acid washed
filter paper into a volumetric flask (50 mL). After
washing the filter paper, the solution diluted to
volume (50 mL) with deionized water and mixed
thoroughly. Analyses for K, Na, Cr, Zn, Fe, Mg, Mn,
Co, Cu and Ni were carried out with a Perkin-Elmer
model Analyst 800 atomic  absorption
spectrometer equipped Perkin-Elmer model AS-
800 autosampler and with a flame atomizer.
Running conditions were set as in described in the
operation manual of the instrument. Operation
was assisted a WinLab32 software. After adjusting
the spectrophotometer, nitric acid, standards, the
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HCl and finally samples were inserted from lowest
to highest or highest to lowest depending on the
elements with tree times then absorbance were
read. The standards were used to obtain straight
lines for calibration. The WinlLab32 software was
used for calculation. Ca and Mg elements were
detected by complexometric titration method.

Protein, lipid and moisture constituents

Protein constituents were determined by
using Dumatherm (Gerhardt, Dumas analytical
system, DTM) nitrogen/protein analyzer with the
appropriated analyzing method using its software
from the samples after quantifying moisture
portion. Total nitrogen content obtained by
combustion was used to calculate the amount of
protein. Crude lipid was determined by hexane
extraction using a Soxhlet extractor (Velp SER 148;
Usmate, Italy). Moisture content was determined
by oven-drying at 130 °C for 25 h.

FTIR measurement

The plant samples were separated into
stalks, leaves and blossom and then ground into
very fine particles by Ultra Centrifugal Mill (Retsch
ZM 200; Haan, Germany) for FTIR analysis. An FTIR
spectrum (Perkin-Elmer 100, Perkin-Elmer Inc.,
Norwalk, CT, USA) equipped with Attenuated Total
Reflectance accessory (ATR; Perkin-Elmer) was
used to acquire spectra from the stalk, leaf or
blossom of the plant. The powdered plant samples
were put on Diamond/ZnSe crystal cell and
scanned with 4 cm? resolution for 5 scans in the
wave number of 4000 — 650 cm™. Each sample was
run tree times, giving identical spectra. Therefore,
average spectra within sample were used for
processing. Spectra were processed using
Spectrum 100 (version 6.3.5, 1999) and Spekwin32
(version 1.71.6.1, 2012) software.

The data representing microelements,
protein, lipid and moisture constituents in the
plant parts were statistically analyzed, and
treatments were compared using Duncan multiple
range test.

Results and Discussion

Mineral contents of the stalk, leaf and
blossom are displayed in Table 1. K was the most
abundant mineral flowed by Na and Ca, Mg, Fe,
Mn, Co, Cr, N, and Cu irrespective of plant parts. K
presented almost same values in all three plant
parts while others did in various quantities. Leaves
contained higher amount of Na concertation than
stalks or blossoms. Ca was very abundant in
blossoms over in stalks or leaves. Mg and Fe levels
were higher in leaves than stalks or blossoms.
Leaves and blossoms had a very similar level of Co
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while stalks had a much lower level of Co.
Blossoms contained more abundant values of Cr,
Ni or Cu over stalks or leaves while stalks and
leaves contained more Zn concentration than
blossom did.

We are unaware of any research containing
mineral composition of Sideritis pisidica Boiss. &
Heldr. In fact, there are only few literatures of
about whole Siderites species. One of study was
done on trace metal concentrations of Sideritis
congesta from Gozce County in Anamur, Mersin,
Turkey which is about 350 km from where the
Sideritis pisidica Boiss. & Heldr. collected (Koc and
Sari, 2009). The researcher analyzed the plant for
Mn, Zn, Cu, Ni, Pb, Cd, Fe, Cr and Co and found
that their levels of 99, 74.2, 187.3, 214, 6.4, 0.9,
314, 0.1 and 0.1 mg kg-1, respectively. Only Fe and
Mn level in Sideritis congesta is comparable to the
level of Sideritis pisidica Boiss. & Heldr.

Aerial parts of cultivated Sideritis raeseri
subsp. raeseri in four different stages of the flower
development were analyzed for Na, K, Mg, Ca, Cu,
Fe Mn and Zn concentrations (Pljevljakusic et al.,
2011). K, Ca and Mg levels in Sideritis raeseri subsp.
Raeseri were found comparable to ours while Na,
Cu, Fe, Mn and Zn levels in the Sideritis raeseri
subsp. Raeseri was lower than those in Sideritis
pisidica Boiss. & Heldr.

The mineral contents of Sideritis scardica
and Sideritis raeseri were thoroughly investigated
in Macedonia and Albania using eight or more
specimens (Karapandzova et al.,, 2013). K and Na
levels of Sideritis scardica and Sideritis raeseri were
lower than those of Sideritis pisidica Boiss. & Heldr.
employed in the present study. Ca and Fe
concentrations of some specimens from Sideritis
scardica or Sideritis raeseri were comparable to
ours. On the other hand, Mg levels of the both
Sideritis species were very high while Cr, Zn, Mn,
Co and Ni levels very low compared those of
Sideritis pisidica Boiss. & Heldr.

Sideritis pisidica Boiss. & Heldr. employed in
this study contained high quantities of Cr, Zn, Mn
or Co when compared to other Sideritis species
mentioned above. This could be due to the soil
composition of the field where Sideritis pisidica
Boiss. & Heldr. plants were harvested. There is an
active chrome mine about 6-7 km from where the
plant specimens were collected. The chemical
composition of the chromite ore mined from the
mine is made of Cr20s (47.68%), MgO (17.45%),
SiO2 (6.78%), Al.0s (9.21%), Fe203 (15.25%) and
CaO0 (0.78%) (Agackayak et al., 2006).

Total protein, soluble sugar and crude lipid
ratios of the plant parts are given in Table 2.
Leaves represented the highest protein content
value fallowed by blossoms and stalks. The protein
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content of the leaf was almost a twice as that of
the stalk. Soluble sugar content was very high in
the leaf (0.61 %) compared to the blossom (0.35 %)
or stalk (0.34 %), almost doubling the amounts of
the blossom or stalk (Table 2). The stalk contained
the highest amount of crude lipid (2.88 %) followed

by blossom (2.73 %) and leaf (2.66 %) as expected
because the plant secretes a resin-like and
perfumy substance from the stalk when flowers
(Table 2). As expected, blossom held more
moisture (7.20 %) over leaf (7.12 %) and (6.87 %).

Table 1. Mineral contents in dried aerial parts of Sideritis pisidica Boiss. & Heldr. from Turkey (mg kg?)

Minerals Stalk Leaf Blossom
K 53150 a 53040 a 52920 a
Na 5064 b 6024 a 4770 c
Ca 944 ¢ 1053 b 1636 a
Mg 243 b 429 a 140 c
Fe 267 b 373 a 169 ¢
Mn 96 ¢ 292 a 168 b
Co 69 b 124 a 128 a
Cr 84c 94 b 124 a
Ni 55b 58 b 76 a

Cu 60 b 54 b 100 a
Zn 43 a 38a 12 ¢

a b cData are presented as mean * SD. Numbers with no common superscript in the same row are statistically different at a

level of significance of 0.05

Table 2. Protein, soluble sugar, lipid and moisture contents aerial parts of Sideritis pisidica Boiss. & Heldr. from

Turkey.

Stalk Leaf Blossom
Total proteins (%) 8.43 ¢ 17.30a 14.03 b
Total soluble sugars (%) 0.34b 0.61a 0.35b
Total lipids (%) 2.88 a 2.66c 2.73b
Total moisture (%) 6.87 ¢ 7.12b 7.40 a

a,b, cData are presented as mean + SD. Numbers with no common superscript in the same row are statistically different at a

level of significance of 0.05
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Figure 1. FTIR sepctra of stalk, leaf and blossom of Sideritis pisidica Boiss. & Heldr. plant
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Similar to our findings, Yucel et al. (2011)
reported that aerial parts of  Sideritis
germanicopolitana subsp. germanicopolitan plant
contain approximately 2.30 % lipid.

No literature covering protein or soluble
sugar content of any Sideritis pisidica Boiss. &
Heldr. has yet be reachable. However, protein
content of one of Sideritis germanicopolitana
subsp. germanicopolitana was studied and
reported that the content in its root was 1.07, in its
stalk 0.63 and its leaf 0.10 g 100 g (Yiicel et al.,
2011).

The FTIR spectra of the stalk, leaf and
blossom demonstrated the same qualitative
absorption  bands  while displaying some
quantitative variations as seen in Figure 1. From
3600 to 2600 cm, the leaf spectra had higher
absorbance values than the stalk or blossom. From
3000 through 2600 cm™, the blossom spectra
markedly rose over the stalk spectra and gave 3
the intense peaks at around 3300, 2920 and 2846
cm™. Infrared region from around 2400 to 1800
cm?, the leaf spectra very slightly fell under the
blossom spectra. However, starting from around
1750 through 650 cm™ the leaf spectra rose over
again the blossom spectra. From 1750 to 650 cm™
spectrum section, 9 intense peaks were observed
nearby at 1735, 1607, 1516, 1413, 1371, 1328,
1243, 1020, and 652 cm™.

The absorption bands in the vicinity 3300
cm correlated to C-H (Gallardo-Veldzquez et al.,
2009), O-H (Movasaghi et al., 2008) and N-H (NHs)
(Gallardo-Velazquez et al.,, 2009) stretching
vibrations in carbohydrates and proteins. From
3600 to 2600 cm?, the leaf spectra displayed
higher absorbance values than the stalk or
blossom, which may indicate protein and
carbohydrate contents of the leaf are richer than
the stalk and blossom. From 3000 through 2600
cm?, the blossom spectra rose over the stalk
spectra and gave 3 the intense peaks at around
3300, 2920 and 2846 cm?, which may be
attributed polysaccharides, lipophilic components
and proteins (Prasad et al., 2011). Indeed, the
spectrum region from 3000 to 2800 cm™ has been
correlated to NHs stretching (free amino acids;
Gallardo-Veldzquez et al. 2009; Sivakesava and
Irudayaraj 2001), O—H stretching (carboxylic acids;
Movasaghi et al.,, 2008) and C-H stretching
(carbohydrates; Gallardo-Veldazquez et al., 2009).
The bands around 2920 cm? likely indicatives of
chlorophylls (Bellamy, 1975).

From 2400 to 1800 cm™ spectrum section,
the absorbance values of the blossom very slightly
rose over the leaf, which could be due to from a
compound(s) quantities rich in Ca (Varetti and
Volponi, 1995).
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Infrared region starting 1750 through 650
cm? displayed a clear rise of the leaf spectra over
others,  which mainly  corresponded to
carbohydrates, proteins, lipids and water. The
absorption band from 1700 to 1600 cm? is
correlated to N-H bending of amide | (mainly
proteins; Philip 2009), C=0 stretching (mainly from
carbohydrates; Gallardo-Veldzquez et al., 2009)
and O—H stretching/bending (water; Cai and Singh,
2004; Stuart, 1997); from 1175 to 1145 cm? is
correlated to C-O stretching of ketones (Tewari and
Irudayaraj, 2004), C-H stretching (carbohydrates;
Tewari and Irudayaraj, 2005), C-O stretching
(carbohydrates; Tewari and Irudayaraj, 2004) and
O—H stretching/bending (Gallardo-Veldzquez et al.,
2009; Tewari and Irudayaraj, 2004); from 1145 to
940 cm™ is correlated to ring vibrations (mainly
from carbohydrates; Gallardo-Velazquez et al.
2009; Tewari and lrudayaraj, 2004) and C-0 and C—
C stretching (carbohydrates; Subari et al. 2012;
Tewari and lrudayaraj, 2005); and from 940 to 700
cm? is correlated to ring vibrations (mainly from
carbohydrates; Tewari and Irudayaraj, 2004), C-H
bending (mainly from carbohydrates; Tewari and
Irudayaraj, 2004; Gallardo-Veldzquez et al. 2009 )
and anomeric region of carbohydrates (Mathlouthi
and Koenig, 1986; Subari et al., 2012). These 4
spectrum sections may imply that water,
carbohydrate and protein contents of the leaf are
significantly higher than those of the stalk and
blossom both of which had a very similar
absorbance values except for the fraction of 1000
to 650 cm™ where carbohydrate contents of the
blossom may be slightly higher compared to those
of stalk.

From 1750 to 650 cm™ spectrum section, 9
intense peaks were observed nearby at 1735,
1607, 1516, 1413, 1371, 1328, 1243, 1020, and 652
cm. Wavenumbers of 1735 cm™ may indicate
carbonyl compounds (Geethu et al., 2014), of 1607
cm™ does carboxylic groups or aromatics (Dick et
al. 2006), of 1413 cm™® does carboxylic acid
(Ibrahim et al. 2005), of 1516 cm™ does proteins
especially tyrosine (Kaposi et al. 1999), of 1371 cm”
1 does proteins mainly cytosine and guanine
(Prasad et al. 2011), of 1328 cm™ does carboxylate
groups (Pradhan et al., 2007), of 1243 cm™ does
phosphate moieties (Parikh and Chorover, 2007),
of 1020 cm™ does carbohydrates (Li et al., 2004),
and of 652 cm™ does aromatic compounds (Jentzch
et al., 2015).

Conclusion

FTIR in the current study revealed some of
the quantitative differences of chemical
components by the spectral profiles in the stalk,
leaf and blossom of Sideritis pisidica Boiss. & Heldr.
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plant. The leaf of the plant contained more protein
and soluble sugar content which supported by the
spectra. Moreover, the blossom held slightly more
Ca content over leaf and stalk which can also be
tracked in the spectra as well. Moisture and lipid
content however were not clearly revealed by the
spectra.
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Abstract

The study was carried out for two years under the farming conditions in Kirikhan/Hatay, Turkey with 16
red lentil genotypes including 14 lines and two control varieties, during the 2013-2014 and 2014-2015
cultivation seasons. The study aimed to determine responses of the lentil genotypes to cold stress during
cultivation and was replicated four times in randomized blocks trial design. Two-year study showed that
properties of the genotypes varied: plant height was between 22.0 and 28.1 cm, the first pod height was
between 10.3 and 18.4 cm, number of pods per plant was between 19.6 and 30.2, 1000-seed weight was
between 23.9 and 36.9 g and seed yield per decare was between 68.9 and 106.1 kg da. The correlation
analysis to determine the relationship between yield characteristics showed a positive and important
relationship between yield and number of flowering days, number of maturation days, the first pod height,
number of branches per plant, number of pods per plant, biological yield and 1000-seed weight. When the path
analysis is evaluated, the highest positive direct effect on yield was observed in 1000-seed weight with 0.337
and, with 0.115, the lowest positive direct effect was observed in plant height.

Keywords: Hatay, lentil, genotype, yield, correlation, path analysis

Amik Ovasi Kosullarinda Kishk Kirmizi Mercimek Genotiplerinin Verim Performanslari ile
Verim Ogeleri Arasindaki iliskilerin Belirlenmesi

Ozet

Bu calisma 2013-2014 ve 2014-2015 yetistirme sezonunda 14’G hat ve ikisi kontrol ¢esidi olmak lizere
16 adet kirmizi mercimek genotipi ile Kirlkhan/Hatay mevkiinde ciftci sartlarinda iki yil stre ile yrGttlmustur.
Mercimek genotiplerinin yetistirme siresince karsilastiklari soguk stresine tepkilerinin belirlenmesi amaciyla
yiritilen calisma tesadiif bloklari deneme deseninde 4 tekrarlamali olarak kurulmustur. iki yillik arastirma
sonucunda birlestirilmis veriler degerlendirildiginde genotiplerin bitki boyunun 22.0-28.1 cm, ilk bakla
ylksekliginin 10.3-18.4 cm, bitkide bakla sayisinin 19.6-30.2 adet, bin tane agirliginin 23.9-36.9 g ve tane
veriminin 68.9-106.1 kg/da arasinda degisim gosterdigi belirlenmistir. Verim 6zellikleri arasinda iliskilerin
belirlenmesi amaciyla yapilan korelasyon analizi sonucunda verim ile ¢iceklenme giin sayisi, olgunlasma giin
sayisl, ilk bakla yiksekligi, bitkide dal sayisi, bitkide bakla sayisi, biyolojik verim ve bin tane agirligi arasinda
olumlu ve énemli iliskiler tespit edilmistir. Path analizi degerlendirildiginde ise verim lzerinde en yliksek olumlu
dogrudan etki 0.337 ile bin tane agirliginda gozlenirken, en disik olumlu dogrudan etki ise 0.115 ile bitki
boyunda gézlenmistir.

Anahtar Kelimeler: Hatay, mercimek, genotip, verim, korelasyon, path analizi
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Introduction

Lentil is an edible grain legume plant which,
after chickpea, has the broadest cultivation area in
Turkey because of its important agricultural
characteristics such as its durability against adverse
environmental conditions and its lack of selectivity
in terms of soil requirements. As a matter of fact,
4 million hectares of cultivation area and 4 million
tons of production in the world puts lentils in the
fifth place around the world, while in Turkey, 281
thousand ha cultivation area and 417 thousand
tons of production puts it in the second place after
chickpea (Anonymous, 2015). Import and export
figures of red lentils from the world and Turkey are
as important as lentil cultivation area and
production amount. In 2013, the total import of
lentils in the world was 2.51 million tons, which
corresponded to a monetary value of 1.9 billion
dollars. In the same year, 200 thousand tons of
lentils were imported and 132 million of dollars
were gained. The total amount of lentils exported
in the world is 2.66 million tons, which
corresponds to a monetary value of 1.8 billion
dollars, while Turkey earned 168 million dollars in
2013 for 179 thousand tons of lentil production
(Anonymous, 2013). The 24 varieties of registered
lentils 15 of which are red and 9 of which are green
contribute greatly to the agricultural development
of Turkey (TUIK, 2016).

During the vegetation period, lentil plants
can be grown very successfully in regions with
annual temperatures summation of 1500-1800 °C
and an annual rainfall of 750 mm (Sepetoglu,
1992). It can be cultivated in a variety of soil types
but requires neutral or slightly alkaline soil sand
the effect of the assimilation agents stored during
the vegetation period on the grain is lower
compared to other legumes (Bozoglu and Peksen,
1997). Since it is a leguminous plant, it is of
immense importance in crop monitoring systems
and in the evaluation of fallow fields. Subhani et al.
(2007) stated that lentil is the main plant of low-
yielding soils. Shah et al. (2013) stated that lentil
could be successfully cultivated in areas where the
rain regime is irregular, rainfall is low and ecology
limits vegetation.

Today, the biggest problem encountered in
the cultivation of lentil is the failure at achieving
yield stability (Karadavut and Palta, 2010). The
local varieties in Turkey sometimes suffer
a considerable damage from cold and fungal
diseases, depending on ecological conditions.
Therefore, the development of genotypes that are
resistant to adverse conditions or have tolerant
and yield stability is important for lentil farming in
Turkey. Agrawal (2009) stated that lentil yields will
increase by at least 30% with the development of
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new varieties that are not affected by cold and
high temperatures and suitable for different
climatic conditions. Rao and Yadav (1988) pointed
out that achieving this is not too difficult because
the genetic variability in the lentil plant is high
enough.

With the introduction of new varieties that
are resistant to arid, cold and high temperatures,
great contributions can be made to the agriculture
in Turkey. While the ecology of Hatay province is
very suitable for growing lentils in winter, factors
including mostly growing local varieties instead of
registered varieties, the damage caused by cold
conditions and the problems encountered in weed
control limit cultivation during winter. It is possible
to reach the desired results by ensuring the
continuity of lentil breeding programs via
systematic studies (Bicer and Sakar, 2008). Path
analysis is used in breeding studies because it
determines direct and indirect effects. The
practicality and practicality of the results achieved
has expanded the use of path analysis.

This study aimed to determine winter
farming in  Amik Plain/Hatay and vyield
performances of high yield and cold-tolerant red
lentil genotypes obtained from ICARDA as well as
to determine the relationship  between
characteristics affecting the yield and the direct
and indirect effect of these characteristics on yield.

Materials and Methods

Field trials were carried out for two years
under the farming area conditions of
Kirikhan/Hatay Topbogaz location with 16 red lentil
genotypes, including the 14 line provided by the
company with the short name ICARDA
(International Center for Agricultural Research in
the Dry Areas) during the cultivation season of
2013/2014 and 2014/2015 (Figure 1). Analyses
showed that the soil had a clay-loamy structure,
pH was 7.72, organic matter content was as low as
1.75, the medium was calcareous (9.34%) and salt-
free, the level of potassium was sufficient
(1.24 Me/100 g) and the phosphorus was
insufficient (2.02 ppm).

The Mediterranean climate prevails in
Hatay, which is in the Eastern Mediterranean
Region, the south of Turkey. Summers are hot and
dry and winters are cold and rainy. Snowfall is only
observed for a few days in a year. The temperature
is between -6.3 °C and 43 °C. Temperatures at the
mountains are lower than that at plain fields. The
annual rainfall is 877-1174 mm. For the cultivating
season in which the experiment is conducted; in
the first year, the lowest average temperature was
9.8°C and observed in January, while the highest
average temperature was 26.4 °C and observed in
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June. In the second year, the lowest average
temperature was 10.3 °C and observed in February
and the highest average temperature was 27.3 °C
and observed in June.

These values are very close to the average
value measured for long term periods. The highest
amount of rainfall was in November (130.5 mm),
and the lowest amount of rainfall was in February
with a lowest rainfall of 11.5 mm. In the second
year, the highest rainfall was observed in January
with 117.6 mm, while the lowest rainfall was

observed in June (27.3 mm). There was no
significant change in the amount of moisture
between two years and the relative humidity
values were between the ranges of 70-75%.
The fact that climate data is very close to the
values determined for longer periods indicates that
there is no extreme change between two years.

14 lentil genotypes obtained from ICARDA
and Firat 87 and Sakar varieties were used as
controls in the experiment (Table 1).

Goobgle Earth

Figure 1. Topbogazi location which was carried out of research

Table 1. Some characteristic features of red lentil varieties included in the study

Cultivar Characteristic Registrant
Name Features Institution
It has a semi-upright form. It has 40-50 cm plant height. The first GAP International
Firat 87 pod height is 16-20 cm, the number of pods per plant is 22-35, and  Agricultural Research and
1000-seed weight is 35-40 g. Training Center
It has a semi-upright form. It has 25-45 cm plant height. The first Dicle University
Sakar  pod height is 15-21 cm, the number of pods per plant is 20-34, and

1000-seed weight is 39-41g.

Faculty of Agriculture

The study was conducted in randomized
blocks trial design with 4 replications. The plots
were planted in six rows of 5 meters long and with
an inter row space of 20 cm. The rows were
opened with a marker and the seeds were planted
manually on November 6 in the first year and on
November 11 in the second year. Plot sizes were
arranged as 1.2 m x 5 m = 6 m2. Plants that are
within 50 cm of each of the two rows and row-
heads on both sides of 6 rows forming the parcel
were excluded from the observation as edge effect
and all operations were implemented on an area of
0.8 x 4 = 3.2 m% Each plot was equally fed with
DAP fertilizer containing 2.5 kg of pure nitrogen
and 5 kg of pure phosphorus. Irrigation was not
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carried out during the study and weed control was
carried out twice by hand weeding. 50% flowering
and pod binding day periods were determined
based on the entire plot. For the measurements of
plant height, the first pod height, number of
branches and pods per plant, 1000-seed weight,
biological yield and harvest index, 10 plants were
randomly selected from 2 rows in the middle of
each plot and their mean values were calculated.
Seed yield per decare was determined based on an
area of 3.2 square meters. The data obtained from
the study for each year were combined and
evaluated with the analysis of variance and ANOVA
was used to statistically control the difference
between the obtained data. The LSD test (P>0.05)
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was used to determine the source or sources of
the differences between significant variables, then
the correlation analysis was used for the linear
relationships between the variables and the path
analysis was used for the indirect -effects
(Duzgunes et al., 1987). All statistical analyses were
performed with the MINITAB 16 V statistical
package program.

Results and Discussion

As can be seen in Table 2 and Table 3, the
results of the combined variance analysis and the
mean values of the analyzed yield items in the
study carried out under the conditions of Hatay
province for 2 years showed that all properties are
statistically significant at the level of 0.05. The
results revealed that that there were significant
differences among the examined properties. Since
the genotypes used in the study were from
different ecological regions and studied under the
conditions of a different environment, obtained
significant differences is an expected outcome. The
average number of flowering days was 124.6 days
and the genotypes bloomed within 112-132 days.
With 132 days, the ILL 465 and ILL 857 genotypes
took the longest time to bloom and with 112 days,
the L 21 genotype took the shortest time to bloom.
Early blooming is also an indicator of earliness.
Therefore, the ILL 323 genotypes can also be taken
into account with 117 days according to earliness.

The average number of maturation days
was 165.8 days and the genotypes matured within
148-175 days. In terms of days until maturation,
the L 21 genotype was the earliest maturing
genotype with 148 days. Similarly, the Ilatest
maturation was observed in the ILL 759 and ILL 780
genotypes with 175 days. Although the ILL 465
genotype, which bloomed the latest, had
a maturation period of 173 days, it was not
statistically different from the other genotypes. In
terms of days until blooming and maturation, Firat
87 and Sakar control varieties were below the
average values, with 121/122 and 160/160 days,
respectively.

Plant height did not significantly vary
average of two years data. The average plant
height of the genotypes was 24.4 cm and the plant
height ranged from 22 cm to 28.1 cm. The lowest
plant height was observed in the ILL 468 genotype
with 22 cm, while the highest plant height was
observed in the SLL genotype with 28.1 cm. It was
observed that the control varieties in the study
were above the average in terms of plant height.
The lack of rainfall during the cultivation period
hindered the increase in plant height. In terms of
plant growth and development, rather than the
amount of rainfall, the time and precipitation type
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is more important. Rainfall during a period in
which plants cannot benefit from the rain or
rainfall exceeding the requirements of the plants
will not result in a significant increase in height.

The average the first pod height of the
genotypes was 14.3 cm and the genotype with the
highest first pod height was the IL 465 genotype
(18.4 cm), followed by the ILL857 genotype with
17.6 cm; the ILL 857 genotype had the lowest first
pod height. The first pod height of the control
varieties varied between 15.3 cm (Firat 87) and
15.2 cm (Sakar). The first pod height is an
important indicator of suitability for harvesting
with machinery. Therefore, genotypes with high
first pod height should be considered in a selection
for machinery harvesting.

The number of pods per plant is one of the
most important properties affecting the yield in
lentil breeding. The results on the number of pods
per plant showed that there was a significant
variation among the genotypes. The number of
pods per plant ranged from 19.6 to 30.2 and the
average number of pods per plant was 25.8. The
ILL 465 (30.2 number), ILL 975 (30.1 number) and
ILL 857 (29.1 number) genotypes had the highest
pod number per plant, while the L 21 (19.6
number) genotype had the lowest number of pods
per plant. With 25.5 and 24.8, respectively, the
Firat 87 and Sakar varieties had a pod count below
the average. In their studies on the number of
lentils per a plant, Milani et al. (2013), Colkesen et
al. (2014), and Kaplan (2015) determined 18.23,
24.75-52.50, and 17.8-24.3 pods per plant. The
number of pods per plant was determined in the
present study in agreement with researchers.

Lentil is capable of forming numerous
branches when in a suitable environment. The
study showed that lentil plants included in the
study had a high branch count. In arid and cold
conditions, plants avoid branching, if possible. In
the present study, the plants showed high levels of
branching as a result of not suffering from severe
cold or drought conditions. The highest number of
branches was 6.8 and obtained in the ILL 590
genotype, while the lowest number of branches
was 3.8 and obtained in the L 21 genotype. The
number of branches also affects the number of
pods, which was not well reflected in our results.
This is attributable to the extreme temperatures
and drought encountered during pod formation.

Biological yield is the weight of the plant
parts above the soil. The amount of biological yield
is an indicator of the adaptation of a plant to an
environment. Genotypes had a very wide variation
in terms of biological yield. Biological yield values
ranged from 156.7 (ILL 975) to 268.4 (ILL 759)
kg dal. This change in variability is the most
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important indicator of the degree of the
differences among the responses of the genotypes
to environment. The ILL 759, ILL 669 and ILL 458

genotypes were more successful in adaptation to
the environment, while the ILL 975 genotype was
the most unsuccessful genotype.

Table 2. Values of some features in some red lentil cultivars and multiple range test results according to means

of two years

Genotypes 50% NFD NMD PH FPH NPP
ILL52 128 b 172 ab 226¢c 12.1¢c 22.6d
ILL 323 117d 158 ¢ 23.1b 12.9 bc 21.9d
ILL 465 132 a 173 ab 23.4b 18.4a 30.2a
ILL 468 127 b 172 ab 220c 11.2 ¢ 24.8c
ILL 590 114 de 158 ¢ 26.5 ab 116¢c 25.5 bc
ILL 662 126 b 172 ab 27.1a 17.6a 275b
ILL 669 126 b 174 a 240b 15.8 ab 26.8b
ILL 759 128 b 175a 23.1b 11.6¢c 249 c
ILL 780 127 b 175a 235b 15.2b 28.9 ab
ILL 857 132 a 171b 23.8b 17.6a 29.1a
ILL975 131a 170 b 22.5bc 153 b 30.1a

L21 112 e 148d 23.6b 15.8 ab 19.6e

ILL 1918 125 bc 158 ¢ 25.6 ab 103 ¢ 243 c
SLL 126 b 157 c 28.1a 129 bc 23.8 cd
Firat 87 121c 160 ¢ 246b 15.3b 25.5 bc

Sakar 122 ¢ 160 ¢ 27.0a 15.2 b 24.8 ¢

NFD: Number of flowering days, NMD: Number of maturation days, PH: Plant height, FPH: The first pod height, NPP:

Number of pods per plant

The harvest index is obtained by
determining the proportion of the seed amount
obtained from the plants above the ground to
biological yield. Obtaining a high harvest index
shows that grain yield had a high share in biological

yield and obtaining a low harvest index shows that
grain yield had a low share in biological yield. In
the study, the harvest index values ranged from
0.25% (SLL) to 0.37% (ILL 323/ILL 662).

Table 3. Values of some features in some red lentil cultivars and multiple range test results according to means

of two years

Genotypes NBP BY HI SW SYPP
ILL52 51b 191.2 e 0.34a 30.2b 76.2¢e
ILL 323 53b 194.5 de 0.37a 36.9a 745e
ILL 465 57b 244.8 b 0.28 bc 32.6ab 103.7 a
ILL 468 6.2a 257.6 ab 0.29b 25.4 cd 81.5d
ILL 590 6.8a 215.4 ¢ 0.30b 36.8a 76.2 e
ILL 662 6.5a 2476 b 0.37a 30.1b 84.9 cd
ILL 669 5.8 ab 255.2 ab 0.36a 31.2b 84.2d
ILL759 45c 268.4 a 0.32ab 27.5c 77.2e
ILL780 5.8 ab 2475b 0.31ab 29.1 bc 103.1a
ILL 857 6.2a 251.6b 0.30b 36.4a 101.7 a
ILL975 6.1a 156.7 h 0.27 c 32.8ab 106.1a
L21 3.8d 186.5f 0.31ab 24.3d 68.9 f
ILL 1918 5.4b 193.8 de 0.28 bc 25.1cd 88.2¢c
SLL 6.3a 201.4d 0.25c 23.9d 81.6d
Firat 87 6.0 ab 256.2 ab 0.26¢ 32.3ab 99.8 ab
Sakar 5.9ab 162.7 g 0.33a 31.8b 98.6b

NBP: The number of branches per plant, BY: Biological yield, HI: Harvest index, HSW: 1000-seed weight, SYPP: Seed yield

per plant

1000-seed weight of the plants ranged from
23.9 g to 36.9 g and the average 1000-seed weight
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was 30.4 g. The genotype with the largest grains
was the ILL 323 (36.9 g) genotype and the
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genotype with the smallest grains was the SLL
(23.9 g) genotype. 1000-seed weight of the control
varieties were 31.8 g (Sakar) and 32.3 g (Firat 87),
respectively, and above the average weight.
1000-seed weight shows whether the plant
developed healthy and whether it was exposed to
any stress during the grain formation period. These
differences in 1000-seed weight are considered as
a result of the responses of the plants to
environmental conditions. 1000-seed weight has
the ability to directly affect the yield. High 1000-
seed weight can increase the yield. However,

the number of pods and seeds per plant can also
increase the yield and assessing these results alone
can result in drawing wrong conclusions.

In the study, the highest yield per decare
was obtained from the ILL 975 genotype with
106.1 kg, while the lowest grain yield was
determined in the L 21 genotype with 68.9 kg.
There is a big variation in the yield values, as it is
the case in other properties. The genotypes
responded differently to the environmental
conditions and they clearly showed this difference
in every property.

Table 4. The results of correlation analysis between variables

NFD NMD PH FPH NBP NPP BY HI HSW SYPP
NDF - 0412* 0118 -0.106 0.518** 0.617** 0.584**  0.681**  0.456**  0.497**
NMD - 0315 0276 -0.116  0.096  -0.155 -0.411**  -0.521**  -0.488**
PH - 0511** 0265 -0.192  0.149  0.416** -0.255 0.327
FPH - 0365  0.416* 0.617**  0.189 0.212 0.471*
NBP - 0.755**  0.591**  0.415* 0.315 0.641**
NPP - 0.643**  0.435* -0.431*  0.536**
BY - 0.392 -0.488%* - 0.558**
HI - 0.229 0.329
HSW - 0.641**
SYPP -

NFD: Number of flowering days, NPP: Number of pods per plant, NMD: Number of maturation days, BY: Biological yield, PH:
Plant height, HI: Harvest index, FPH: The first pod height, HSW: 1000-seed weigh, NBP: The number of branches per plant,

SYPP: Seed yield per plant

The relationship between the variables are
shown in Table 4 and the relationship between the
number of flowering days and number of branches
per plant, number of pods per plant, harvest index,
1000-seed weight and yield was important and

positive. In general, in terms of number of
maturation days, there were negative and
significant correlations. As the number of

maturation days increased, the value of harvest
index, 1000-seed weight and seed vyield
significantly decreased. Plant height, the first pod
height and harvest index values were positively
and significantly affected; these variables
increased, as the first pod height increased. The
first pod height positively and significantly affected
the number of pods per plant, biological yield and
seed yield in plants. The positive and significant
relationship between number of branches per
plant and number of pods per plant, biological
yield, harvest index, yield indicated that the branch
count of a plant was among the factors
determining the yield. The increase in the number
of pods per plant resulted in a decrease in the
1000-seed weight, which calls for approaching the
increase in pod count in a plant with caution.
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Biological yield reduced both 1000-seed weight
and seed yield of the plants. This effect was also
statistically significant. It is concluded that 1000-
seed weight significantly increased the yield.

Table 5 showed the path analysis results,
which shows the direct and indirect effects on the
investigated properties, and according to Table 6,
with 0.337, 1000-seed vyield had the highest
positive direct effect and plant height had the
lowest positive direct effect with 0.115.
With -0.311, the number of maturation days had
the highest negative direct effect, while harvest
index had the lowest negative direct effect with -
0.107. The number of flowering days had the
highest positive direct effect on 1000-seed weight
with 0.294, while it had the lowest positive effect
with 0.086. The number of flowering days had an
indirect and negative effect on plant height, the
first pod height and biological yield.

The number of maturation days had
a negative and direct effect on yield, while it had
a high indirect positive effect on pod number per
a plant with 0.405. However, the number of
maturation days generally had an indirect reducing
effect on yield through other characteristics.
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The delay in maturity can cause plants to
undergo stress especially as a result of drought and
high temperatures and negatively affect many
characteristics, especially vyield and other
characteristics affecting the yield. Therefore, the
number of flowering and maturation days is among
the important criteria for yield and earliness. Late
maturity is not a desired property.

Plant height negatively and indirectly
affected the number of branches and pods per
plant, while, in general, it had an indirect and
positive effect on most properties. Especially the
fact that indirect effects were higher on biological
yield and number of maturation days necessitates
emphasizing these properties in studies on plant
height. The direct effect of the first pod height on

Table 5. Effects of direct and indirect on yields of lentils

yield (-0.184) was negative, while it had positive
indirect effects through other properties, except
for the number of flowering days and harvest
index. The high levels of indirect effects on number
of branches and biological yield were noteworthy.
In the studies focused on the first pod height,
which is another important criterion for machinery
harvesting, emphasis should be put on number of
branches per plant and biological yield.

The number of branches per plant is an
important character in terms of yield. Especially
under suitable climatic conditions, as the number
of branches increases, blooming and,
consequently, number of pods increases, which, in
turn, results in increased yield.

NFD NMD PH FPH NBP NPP BY HI HSW
The number of .16 0175  -0145 0186 0228 0316  -0196 0086  0.294
flowering days
The number of 0o 5319 0184 0211 0091 0405  -0.146  -0.028  -0211
maturation days
Plant height 0.015 0170 0115 0176  -0211  -0.162  0.171 0124  0.084
;nght fist pod 096 0116 0312  -0.184 0306  0.107 0217  -0.165  0.124
The number of = ,..1 5315 0054 0270  0.144 0.316 0304 0223  0.168
branches per plant
The number of ;.16 0117  -0047 0195 -0175  0.176 0310 0207  0.112
pods per plant
Biological yield 0.066 0144  -0211  0.039 0288  0.082 0247 0155  0.243
Harvest index 0220  -0209 0312  -0.161 0058 0277 0167  -0.107  0.192
1000-seed weight ~ 0.068 0214  0.185  -0.222 0324  0.089 0152  -0216  0.337

NFD: Number of flowering days,

NMD: Number of maturation days, PH: Plant height, FPH: The first pod height, NPP:

Number of pods per plant, NBP: The number of branches per plant, BY: Biological yield, HI: Harvest index, HSW: 1000-seed

weight

The number of branches per plant had
a high indirect effect on yield through the number
of seeds per plant, biological yield and harvest
index, whereas it negatively affected yield through
number of flowering days, number of maturation
days, plant height and the first pod height.

Increasing number of branches per plant
reduces plant height and therefore, in the studies
on the number of branches per plant, branching
should not be encouraged if the climatic conditions
are not suitable. Although the indirect effects
through vyield and harvest index were positive,
under ecological stress, yield loss can occur.

While the number of pods per plant had
a direct positive effect on yield, it had a negative
effect on the first pod height, number of branches
and plant height. It especially had a high indirect
negative effect (-0.195) through the first pod
height. Indirect and positive effects through
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biological yield (0.310) and harvest index (0.207)
were again at a high level.

Biological yield had a direct positive effect
on yield (0.247). While it had a negative effect
(-0.2111) on plant height, it had an indirect and
positive effect on other properties. Accordingly, in
breeding studies, focusing on biological yield is
more advantageous because an improvement in
any of the other characters will result in
an improvement in yield. However, it can also be
considered as the most disadvantageous property
because any negativity occurring in another
character will also occur in biological yield.

The harvest index is an important
characteristic affecting yield. In the study, harvest
index reduced yield (-0.107), although we were not
able to fully explain this outcome. However, the
harvest index had an indirect positive effect on all
properties, except on the first pod height and
number of maturation days. Especially its indirect
effect on plant height was positive and quite high
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(0.312). The direct effect of 1000-seed weight on
yield was quite high and positive (0.337). The
indirect effect of 1000-seed weight on the first pod
height and harvest index was negative, while it had
a positive indirect effect on other characteristics.

Conclusion

The study aimed to determine the
responses of red lentil plants winter farming of
which is especially carried out in Hatay province in
the Eastern Anatolia Region to heavy winter
conditions. The general overview of the study in
which 16 genotypes were used showed that there
was a great variation in all traits. Diversity in
variation indicated that cultivars responded
differently to changing environmental conditions.
On the other hand, since climate data was close to
long-term averages and no extreme value was
observed, the plants were under relatively
comfortable winter conditions. In terms of bilateral
relationships, yield decreased in all genotypes as
the maturation period increased. In a similar
manner, as the biological yield increased, vyield
decreased. In the study, 1000-seed weight had the
highest positive direct effect on yield, while the
lowest positive direct effect was observed in plant
height. The number of maturation days had the
highest negative direct effect, while harvest index
had the lowest negative direct effect. Considering
these properties in further studies will contribute
to the success of the studies. In yield studies,
especially focusing on 1000-seed weight will serve
as a guide in the plant breeding studies on yield.
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Ozet

Anadolu sahip oldugu cografi konum nedeniyle, bir¢ok bitki tlriinde oldugu gibi sumak bitkisinin de
(Rhus coriaria L.) gen merkezi konumuna sahiptir. Sumak, Tiirkiye’de baharat ve tibbi bitki olarak yaygin olarak
kullanilmaktadir. Tiirkiye ve Diinya’da sumak yetistiriciligi ve islahi Gzerine ¢alismalar ¢ok sinirlidir. Bu g¢alisma
Kaharamanmaras ekolojik sartlarinda yetisen 24 farkli sumak genotipinin, fenolojik 6zelliklerinin belirlenmesi
amaciyla yapilmistir. Farkh sumak genotiplerinin bitkisel olarak tomurcuk patlamasi, ilk yapraklanma, erkek ve
disi ciceklerin aktif olma periyotlari, hasat ve yaprak dokiim dénemleri gibi fenolojik 6zellikleri incelenmistir.
Calismada sumak genotiplerinde fizyolojik aktivitenin 20 Mart tarihinde baslayip, yaprak dokiim déneminin ise
15 Aralik tarihine kadar devam ettigi bdylece sumak genotiplerinde vejetasyon siiresinin 265 giin devam ettigi
belirlenmistir.

Anahtar kelimeler: Sumak, Rhus coriaria L., genotip, fenoloji, yapraklanma, hasat

Determination of Phenological Charecteristics between Some Elm-Leaved Sumac (Rhus
Coriaria L.) Genotypes

Abstract

Due to its geographical location, Anatolia has a gene center position in sumac plant (Rhus coriaria L.) like
many plant species. In Turkey, sumac (Rhus coriaria L.) is widely used in as spice and medical plant. The origin
of sumac plant is Turkey but, studies on the sumac plant breeding are limited. In this study, phenological
characteristics of 24 different sumac genotypes (Rhus coriaria L.) grown in Kahramanmaras climatic conditions
were determined. Their phenological characteristics were examined. First leaf-outing, the active periods of
male and female flowers, harvesting and leafing periods parameters were determined phenologically. The
phenological characteristics of different sumac genotypes such as plant bud breaking, first leafing, active
periods of male and female flowers, harvesting and foliage periods were investigated. Physiological activity in
sumac genotypes started on March 20, and defoliation continued until December 15. Thus, it was determined
that the vegetation duration lasts 265 days.

Key words: Sumac, Rhus coriaria L., phenology, leafing, harvest

Giris Anadolu bir¢ok bitki tirlerinde oldugu gibi,

Sumak (Rhus coriaria L.), Turkiye’de baharat sumak bitkisinin de anavatani konumunda vyer
ve tibbi bitki olarak yaygin olarak kullanilan en almaktadir. Sumak bitkisi, cografi olarak; Akdeniz
onemli bitki tlrlerinden biridir. GUnumizde cevresi llkelerinde, doguda; Afganistan ve iran’da,
sumagin insan sagligina olan katkilarinin bilinmesi, Avrupa’da; Yunanistan, Bulgaristan, italya ve
sumak tiiketimine olan ilgiyi her gecen giin daha da Fransa’ya kadar olan bolgelerde dogal yetisme
artirmaktadir (Kéroglu, 1989). alani bulmaktadir (Kéroglu, 1989).
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Sumak Spermatophyta bolimi,
Angiospermae altbolimi, Dicotyledonae sinifi,
Dialypetalae  grubu, Spindales takimi  ve

Anacardiaceae familyasina ait Rhus cinsi icerisinde
yer almaktadir (Koroglu, 1989; Rayne ve Mazza,
2007).

Anacardiaceae familyasinin genel 6zellikleri
incelendiginde, tropik ve iiman bolgelerde kendine
dogal yayihs alani bulan, kabuklarinda regine
bulunduran c¢ali veya agagcik formunda bitkiler
oldugu gorilmektedir. Yapraklari sarmal veya karsi
dizilisli, basit parcali pargaciklardan olusur. Bitkinin
cicekleri salkim seklinde olup, cicekler aktinomorf,
erdisi veya bir cinslidir (Kéroglu, 1989). Sumak
morfolojik olarak, boylari 1 - 3 m arasinda degisen
¢ali veya agaccik formlarinda gorilen bitkisel
yaplya sahiptir.

Sumak bitkisi 600 - 1900 m yikseltide kuru,
tash ve kayalik vyerlerde, c¢aliliklarda, vyol
kenarlarindaki yamaclarda ve ormanlik yerlerde
yetisebilmektedir. Tohum veya celikle
¢ogaltilabilmektedir (Davis, 1967; Browicz, 1982;
Basoglu ve Cemeroglu, 1984; Baytop, 1999). Rhus
turleri genis bir kok sistemi olusturduklarindan
erozyon kontroli c¢alismalari bakimindan 6nem
ihtiva etmektedir. Bu tir yol kenarlarinda dolgu
sevlerinde, erozyon sebebiyle asinmis derin
olmayan topraklarin agaglandiriimasinda, maden
topraklarinin iyilestirilmesinde ve diger koruma
niteligindeki agaclandirmalarda
degerlendirilmektedir (Brinkman, 1974; Humphrey,
1983; Rowe and Blazich, 2003; Gezer ve Yilicedag,
2006; Goktirk ve ark., 2006).

Sumak bitkisinin yapraklari ve meyveleri,
icerdikleri 6nemli bazi maddeler sebebiyle uzun
yillardir ilag hammaddesi olarak kullaniimaktadir.
Yapraklar Dioscorides ve Ibni Sina tarafindan
hemoroitte, agiz vyaralarinda, ishalde, goz
hastaliklarinda, el ve ayak ¢atlaklarinin tedavisi icin
onerilmistir.  Bu bitki tlrinlin vyapraklar ve
meyveleri Anadolu’da agizdaki yaralara ve seker
hastaligina karsi halk arasinda yaygin bir sekilde
ilag olarak kullanilmaktadir (Basoglu ve Cemeroglu,
1984; Kurucu ve ark., 1993). Ayrica sumagin
yapraklari, geng sap ve kabuklari yiksek oranda
(yaprakta %22) tanen igermektedir. Tanenden
dolayr bu kisimlar dericilikte deri tavlamada ve
ylnlG kumaslarin boyanmasinda kullanilmaktadir.
Ayrica yapraklar deri, ipek ve ylin boyamada ve
deri tabaklamada kullanilmaktadir (Gezer ve
Yiicedag, 2006; Goktiirk ve ark., 2006; Kaleli, 1988).

Sumak Ulkemizde tibbi ve baharat olarak
yaygin  bir sekilde kullanilan 6nemli bitki
tirlerinden biri olarak bilinmesine ragmen, gerek
yetistiricilik acisindan gerekse {izerinde yapilan
islah calismalari oldukg¢a sinirli sayida kalmistir.
GUnUmuizde sumagin insan saghgina olan
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katkilarinin bilinmesi, sumak tiuketimine olan ilgiyi
her gegen giin daha da artirmakta ve buda sumak
Uretimini tetiklemektedir. Bu durum kapama
sumak vyetistiriciligini zaruret haline getirmektedir.
Bundan dolayl sumak yetistiriciligi ve cesit i1slahina
yonelik daha ¢ok bilimsel arastirmalarin yapilmasi
zorunlu hale gelmistir. Bu ¢alisma Kahramanmaras

ekolojik  sartlarinda  yetisen  bazi  sumak
genotiplerinin, bitkisel (fenolojik) 6zelliklerinin
belirlenmesi amaciyla yapilmistir.  Ayrica bu

arastirmadan elde edilen bulgular, ileride yapilacak
yetistiricilik ve i1slah ¢alismalarina alt yapi ve kaynak
sunma yoniyle 6nemlidir.

Materyal ve Yontem
Materyal

Bu calisma, 2016 - 2017 yillari arasinda
Kahramanmaras Siit¢ii imam Universitesi Prof. Dr.
Nurettin KASKA Sert Kabuklu Meyveler Uygulama
ve Arastirma Merkezi (SEKAMER) binyesinde
yurattlmustir. Arastirmada yaglari 8 - 12 arasinda
degisen 24 adet derici sumagl (Rhus coriaria L.)
genotipi materyal olarak kullaniimigstir.

Yontem
Arastirma kapsaminda (zerinde c¢alisilan
sumak genotiplerinin, fenolojik 0zelliklerinden;

tepe tomurcugu kabarma, tepe tomurcugu
patlama, tepe tomurcugu vyapraklanma, vyan
tomurcugun kabarmasi, yan tomurcugun

patlamasi, yan tomurcugun yapraklanmasi (Sekil 1),
erkek ve disi ciceklerin aktif olma sureleri (Sekil 2),
hasat tarihi, yaprak sararma ve dokim doénemleri
(Sekil 3) yapilan gézlemler sonucunda kayit altina
alinmistir.

Bulgular ve Tartisma

Bu arastirmada bazi  derici sumak
genotiplerine ait fenolojik 6zellikler belirlenmistir
(Cizelge 1, Sekil 4-5-6).

Tepe tomurcuk kabarma ve patlama dénemi

Derici sumak (Rhus coriaria L.) genotipleri
Uzerinde yapilan fenolojik gozlemlerde, tepe
tomurcuklarinda kabarma ilk olarak 20 Mart
tarihinde S10 ve S11 genotiplerinde basladigi
belirlenirken, en gec (1 Nisan) patlama ise S20 ve
S21 genotiplerinde oldugu tespit edilmistir (Cizelge
1, Sekil 4).

Arastirmaya konu olan sumak genotiplerinin
yan tomurcuklarinda en erken ve en gec¢ kabarma
dénemi 25 Mart (S2, S4, S10, S11 ve S13) ile 5
Nisan tarihleri (S2, S22 ve S24) arasinda
gerceklestigi gozlenmistir (Cizelge 1, Sekil 4).
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Cizelge 1. Sumak genotiplerinin genel fenolojik durumu

Disi Cigek Aktiflik

Erkek Cigek Aktiflik

Yaprak Sararma

Yaprak Dokiimii
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(G} [ - g % - © % © © 5] © 3] T

> > > = > [+4] [2a] 2] [+a]
S1 21/03 25/03 26/03 28/03 29/03 31/03 - - 09/06 27/06 16/10 16/11 25/09 15/12 -
S2 22/03 26/03 25/03 28/03 29/03 30/03 - 13/06 30/06 14/10 25/11 26/09 05/12 -
S3 21/03 25/03 26/03 28/03 28/03 31/03 - - 12/06 01/07 18/10 24/11 29/09 07/12 -
S4 21/03 25/03 25/03 27/03 28/03 30/03 - - 12/06 29/06 16/10 25/11 01/09 08/12 -
S5 25/03 27/03 28/03 30/03 01/04 03/04 11/06 26/06 - - 14/10 16/11 23/09 01/12 17/08
S6 25/03 27/03 28/03 30/03 01/04 03/04 13/06 28/06 - - 16/10 14/11 24/09 01/12 17/08
S7 26/03 28/03 29/03 31/03 30/03 04/04 14/06 29/06 - - 17/10 17/11 25/09 02/12 19/08
S8 25/03 27/03 27/03 29/03 01/04 04/04 16/06 04/07 - - 18/10 18/11 27/09 03/12 19/08
S9 24/03 27/03 27/03 29/03 01/04 03/04 16/06 04/07 - - 15/10 15/11 23/09 02/12 18/08
S10 20/03 24/03 25/03 27/03 29/03 30/03 14/06 02/07 - - 16/10 25/11 26/09 05/12 18/08
S11 20/03 24/03 25/03 27/03 30/03 30/03 13/06 28/06 - - 17/10 29/11 24/09 06/12 19/08
S12 22/03 26/03 27/03 29/03 29/03 01/04 12/06 29/06 - - 18/10 29/11 27/09 06/12 19/08
S13 23/03 26/03 25/03 27/03 30/03 01/04 13/06 03/07 - - 17/10 26/11 26/09 07/12 18/08
S14 24/03 26/03 26/03 28/03 31/03 31/03 15/06 04/07 - - 19/10 28/11 01/09 07/12 17/08
S15 28/03 30/03 29/03 01/04 03/04 05/04 15/06 04/07 - - 24/10 20/11 02/09 05/12 20/08
S16 27/03 29/03 29/03 01/04 03/04 04/04 14/06 01/07 - - 23/10 22/11 02/09 04/12 21/08
S17 27/03 29/03 29/03 01/04 03/04 03/04 15/06 01/07 - - 25/10 27/11 01/09 07/12 20/08
S18 27/03 30/03 29/03 01/04 03/04 04/04 15/06 05/07 - - 23/10 26/11 02/09 06/12 21/08
S19 26/03 28/03 28/03 01/04 03/04 05/04 16/06 05/07 - - 20/10 28/11 01/09 10/12 20/08
S20 27/03 01/04 02/03 04/04 05/04 09/04 16/06 05/07 - - 29/10 29/11 01/09 06/12 23/08
S21 28/03 01/04 02/03 05/04 05/04 09/04 15/06 03/07 - - 26/10 26/11 02/09 09/12 23/08
S22 27/03 30/03 02/04 05/04 04/04 08/04 15/06 03/07 - - 25/10 26/11 02/09 04/12 24/08
S23 26/03 30/03 01/04 04/04 05/04 07/04 16/06 04/07 - - 29/10 27/11 01/09 04/12 25/08
S24 27/03 30/03 02/04 05/04 04/04 08/04 16/06 04/07 - - 29/10 16/11 02/09 05/12 25/08
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Sekil 1. Tepe tomurcugu fenolojik gelisim safhalarinin gérinimu
*a) Tomurcuk durgun donem b) Tomurcuk kabarmasi c) Tomurcuklarin patlamasi d) Tomurcuklarin

yapraklanmasi

Gilbert (1961), tarafindan Rhus glabra
tlrine ait 9 genotip lizerinde yapilan bir ¢alismada
genotiplerin tomurcuk kabarma periyotlarinin 26
Nisan ve 20 Mayis, tomurcuk patlama déneminin
ise, 5 Mayis - 6 Haziran tarihleri arasinda oldugu
bildirilmistir. Yaptigimiz ¢alisma ile bu ¢alismadaki
tomurcuk patlama tarihleri arasinda yakin bir
benzerlik bulunmamistir. Bunun nedeninin ekoloji
veya tlrlerin farkli olmasindan kaynaklandigi
soylenebilir.
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:

orinima

ilk yapraklanma safhasi

Arastirma kapsaminda {zerinde c¢alisilan
tim sumak genotiplerinde ilk yapraklanma
déneminin 28 Mart - 9 Nisan tarihleri arasinda
gerceklestigi belirlenmistir (Cizelge 1). Yapilan
fenolojik gozlemler tepe tomurcuklarinda, ilk
yapraklanmanin 28 Mart (S3, S4) - 5 Nisan (S2, S21
ve S23) tarihleri  arasinda  gergeklestigi
belirlenirken, yan tomurcuklarda ilk yapraklanma
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30 Mart tarihi (S2, S4, S10 ve S11) ile 9 Nisan
tarihleri arasinda S20 ve S21 genotiplerine ait

bitkilerde oldugu tespit edilmistir (Cizelge 1, Sekil
4).

GENOTIPLER
si1
s2
s3
sa
S5
s6
s7
ss8
s9o

si0

si11
si2
si3
si14

sS15
S16
si7
si8
sSi19
S20

s21
s22
sS23
sS24

Giinler
Mart-Nisan

19:20:i21:22:23:24:25:26:27

28

29

30:31 10

Sekil 4. Sumak genotiplerinin tepe tomurcugu kabarma ve patlama zaman periyotlari

GENOTIPLER

S1

sS2
S3

sS4

S5

S6

sS7

ss8

sS9

sio0

si1

S12

si3

sSi4

S15
sie

sS17

sis

S19
sS20

sS21

S22

sS23

s24 H H

b

H

Gunler 8: 9
Haziran-Temmuz

10:{113{12:13i1

N

15‘16I17{181

19§20121i22i23[24125i25i27;28]29éso} 1

32]34}5 6

Sekil 5. Sumak genotiplerinin erkek ve disi cicek aktiflik periyotlari
*S1-S4 araligindaki degerler erkek genotiplere aitken, S5-S24 araligindanki genotipler disi genotiplerdir.

Sumak tlrinde (Rhus glabra L.) yapilan bir
calismada (Gilbert 1961) elde edilen fenolojik
bulgular ile, tarafimizdan derici sumak (Rhus
coriaria L.) genotipleri tizerinde yapilan bu calisma
sonuclarinin benzerlik géstermedigi belirlenmistir.
Bu sonu¢ ayni familyadan da olsa farkh tirler
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arasinda  fizyolojik  farkliliklarinin  oldugunu

gostermektedir.

Ciceklenme durumu

Calisma kapsaminda tiim genotiplerde erkek
ve disi ciceklenme periyotlari (erkek ve disi
ciceklerde aktif baslangic ve bitis) kayit altina
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alinmistir. Uzerinde calisilan sumak genotiplerinin
dioik ciceklenme yapisina sahip olduklari tespit
edilmistir (Cizelge 1). Buna gore S5, S6, S7, S8, S9,
§10, S11, S12, S13, S14, S15, S16, S17, S18, S19,
S20, S21, S22, S23, S24 nolu genotiplerin sadece
disi cicek barindirdiklari, S1, S2, S3, ve S4 nolu
genotiplerin ise sadece erkek gigek bulundurduklari
tespit edilmistir (Cizelge 1, Sekil 5).

Uzerinde cahisilan Rhus coriaria L. bitkisinin
disi cicek gorilen genotiplerinde, ciceklerin 11
Haziran - 5 Temmuz tarihleri arasinda aktif
olduklari belirlenmistir (Cizelge 1, Sekil 5). Sadece
erkek c¢icek bulunduran genotiplerde, polen
sagllmasinin 9 Haziran - 1 Temmuz tarihleri
arasinda oldugu tespit edilmistir (Cizelge 1, Sekil 5).

GENOTIPLER
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Genelde erkek gigeklerin, disi giceklerden 2 -
3 glin daha 6nce aktif hale geldigi belirlenirken,
erkek ve disi ciceklenme periyotlarinin meyve
tutumu acgisindan vyeterli siireye (15 giin) sahip
olduklari gérilmustir (Cizelge 1, Sekil 5).

Sumak Uzerinde vyapilan bir ¢alismada
ciceklenmenin 26 Haziran - 13 Temmuz tarihleri
arasinda oldugu belirtilmektedir (Gilbert, 1961).
Derici sumaginda cigeklenme periyodunun Haziran
- Temmuz aylari arasinda oldugu bildirilmektedir
(Koroglu,1989). Yaptigimiz ¢alismada sumak
genotiplerinden elde edilen giceklenme tarihlerinin
Koroglu (1989) ve Gilbert’in (1961) calismalariyla
paralel oldugu gorilmektedir.

(Giinler 13114:15/16:17118:19120|21/22123124:25/26127(28129130311 1§ 2314|516 {7:8!9
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Sekil 6. Sumak genotiplerinin yaprak sararma ve yaprak dokiim zaman periyotlari

Hasat, yaprak sararma ve vyaprak dokim
donemleri

Arastirma sonucunda genotiplerin hasat
olgunluguna 17 - 25 Eylil tarihleri arasinda eristigi
tespit ediliken, yapraklarda sararmanin 14 Ekim ile
29 Kasim tarihleri arasinda oldugu belirlenmistir
(Cizelge 1, Sekil 6). Bitkilerin fenolojik gelismeler
icerisinde vegetasyon siiresinin tamamlandig slireg¢
olarak kabul edilen yaprak dékiim periyotlarinin 23
Ekim (S5) ile 10 Arahk (S19) tarihleri arasinda
oldugu tespit edilmistir (Cizelge 1, Sekil 6).

Sonug ve Oneriler
Yapilan bu calismada KSU - SEKAMER’de
bulunan 24 farkli sumak genotipi materyal olarak

kullanilmis ve fenolojik o6zellikleri incelenmistir.
Genotiplerin fenolojik olarak farkl 6zelliklere sahip
oldugu belirlenmistir. incelenen tiim genotiplerin
dioik yapida olduklar tespit edilmistir. Boylece
derici sumak genotipleri ile kurulacak kapama
bahge tesislerinde ddllenme biyolojisi bakimindan
mutlaka tozlayici genotipin bulunmasi gerektigi
ortaya konulmustur.

incelenen sumak genotiplerinin vegetasyon
baslangi¢ (tomurcuk kabaramasi) ile vegetasyonun
bitis (yaprak dokimi) arasinda yaklasik 9 ay gibi
surenin oldugu belirlenmistir. Calismada ¢ok sayida
sumak  genotipinin  fenolojik  0Ozelliklerinin
belirlenmesi bundan sonra yapilacak ¢alismalar icin
onemli sonuclar ihtiva etmektedir.
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Ozet

Bu calisma, Akcadag ve Hekimhan (Malatya) ilcelerinde dogal olarak yetisen ali¢ (Crataegus Spp.)
popilasyonu icerisinden bitki 6zellikleri ve meyve kalitesi yoniinden Ustin degerlere sahip ali¢ genotiplerinin
selekte edilmesi amaciyla yurutiilmistir. Bolgede yapilan seleksiyon galismalari sonucunda 40 genotip Umitvar
olarak tespit edilmistir. Selekte edilen ali¢ genotiplerinin meyve agirliklarinin 0.98- 6.76g arasinda, meyve
cekirdek agirliklarinin 0.22- 0.97g arasinda degistigi belirlenmistir. Genotiplerin meyve rengi sari, turuncu ve
kirmizi, meyve sekli genellikle yuvarlak oldugu gérilmdistur.

Anahtar kelimeler: Alig, seleksiyon, Ak¢adag, Hekimhan

Plant and Pomological Characteristics of Hawthorn (Crataeugus Spp.) Genotypes Found in
Akgadag and Hekimhan Region

Abstract

This study was carried out in order to determine hawthorn genotypes with superior values in terms of
plant characteristics and fruit quality from hawthorn population naturally grown in the province of Akcadag
and Hekimhan. The selection study revealed that 40 hawthorn types were identified as hopeful genotypes. The
fruit weight of the hawthorn genotypes was found to be vary from 0.98g and 6.76g, the weight of core 0.22 to
0.97g. The study resulted that the fruit color of the genotypes are yellow, orange or red while its shape is
generally round.

Key words: Hawthorn, selection, Akcadag, Hekimhan

Girig ve ark., 1972; Kayacik, 1981; Se¢men ve ark., 1989;
Akdiken, mayis dikeni, geyik dikeni gibi Pamay, 1992). Ali¢ bitkisinin genellikle kiglk
yoresel adlar alan alig, botanik olarak; Rosaceae calimsi agaclari 8 metre yikseklige kadar
familyasi, Maloidae alt familyasi, Crataegeae ulasabilmektedir. Dallari lzerinde 1.5- 2cm
bolimi ve Crataegus cinsi altinda yer almaktadir. uzunlukta dikenler bulunabilmektedir.
Alicin Kuzey Yarim Kirede yayilis gosteren 50, Anadolu, ticari olarak yetistiriciligi yapilan
Glkemizde ise 20’den fazla tird bulunmaktadir. bircok meyve tlrlinin anavatani konumundadir.
Cografik olarak en fazla yayilis gosteren tirler Ayrica tarih boyunca, Anadolu’da yasamis milletler
Crataegus monogyna, Crataegus orientalis, kiiltir meyvelerinin yaninda cevrelerinde dogal
Crataegus oxyacantha ve Crataegus aronia olarak olarak yetisen yabani meyve tirlerinden de farkl
bilinmektedir (Davis ve ark., 1972). amagclar icin faydalanmislardir. Ginlimizde yabani
Alig, kisin yapragini déken, ender olarak da meyve tirlerinden vyararlanma gelenegi hala
yari herdem yesil, genelde dikenli ¢ali ya da agaggik devam etmekte, ancak bu kullanim sekilleri daha
formunda bulunan odunsu bir bitki tiirlidir (Davis dizenli ve bilingli olmaktadir. Elde edilen yeni
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bilgiler neticesinde yabani tirlerden bazilari daha
fazla kullanim alani  bulmakta veya c¢esitli
nedenlerden dolayl digerlerine gore daha fazla
onem kazanmaktadir. Gliniimuzde farkh kullanim
amaglari ile 6ne ¢ikan meyve tirlerinden birisi de
ali¢ bitki taradar.

Potansiyel kullanim alanlarina ve bilinen
faydalarina ragmen, alicin heniliz hak ettigi ilgiyi
yeterince gormeyen ve ihmal edilmis olan bir tir
durumunda oldugu soylenebilir. Agag sekli ve giizel
giceklerinden dolayi sus bitkisi olarak
kullanilmasinin digsinda genellikle yabani bir tir
olarak bilinmektedir. Gerek Ulkemizde gerekse
diger ulkelerde alicin ticari olarak kapama bahgeler
seklinde yetistiriciligi yapilmamaktadir (Nas, 2007).
Bu nedenlerden dolayr meyveler genellikle dogal
popiilasyonlardan toplanarak
degerlendirilmektedir.

Alic meyve tirl, bitin ozellikleri dikkate
alindigi  zaman, meyvelerinin insan  saghgi
bakimindan olduk¢a ©6nemli oldugu, bitkisinin
o6nemli bazi yumusak cekirdekli meyve tirleri igin
ana¢ olarak kullanilma potansiyeli yaninda sis
bitkisi olarak da peyzajda genis bir kullanim alanina
sahip oldugu goriilmektedir. Ayrica, ali¢ yaban
hayatinin siirdirilebilirligi bakimindan énemli bir
tlrdir (Nas, 2007). Muhtevasinin insan beslenme
ve saghgn tzerine olan yararli etkilerinden dolayi
alic  meyvelerinin  tiketimi  6nerilmekte ve
meyvelerinden elde edilen ekstraktlarin kullanimi
bircok llkenin saghk bakanliginca onaylanmig
bulunmaktadir (Anonim, 2006). Yakin gelecekte
gida sanayinde alic meyvelerine bir talebin
olusacagi beklenmektedir.

Kiresel 1sinma ve kuraklasmaya paralel
olarak, kuraga dayanikli ana¢ ve daha az sulama
gerektiren sus bitkilerinin kullaniminin 6nemi her
gecen glin artmaktadir. Bu durumda ali¢ gibi
kuraga dayanikh tirlerin degerlendirilmesi 6nemli
olmakta ve yakin gelecekte bu yénde bir talebinde
artacagi dusunulmektedir (Nas, 2007).

Bu calismada Malatya’nin Hekimhan ve
Akcadag bolgelerinde dogal olarak yetisen aliglar
icerisinden Ustin o6zelliklere sahip genotiplerin
belirlenmesi amaciyla yapilmistir.

Materyal ve Yontem
Materyal

Bu ¢alisma 2012- 2016 yilarinda Malatya’nin
Hekimhan ve Akgadag ilcelerinde dogal olarak
yetismis olan alic  genotipleri Uzerinde
ylritilmuUstar. Arastirma kapsaminda, Hekimhan
ve Akcadag ilgelerine bagl tim kdy ve mahalleleri
(bolgeleri) taranmuistir.
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Yontem
Alic genotiplerinin bitkisel ve pomolojik
ozellikleri Anonim’ e (2008) gore belirlenmistir.

Bitkisel 6zelliklerin belirlenmesi

Ali¢c popiilasyonlari icerisinden, genotiplerin
bulundugu rakim, govde cevresi, agacin tahmini
yasi, her yil dizenli verim durumu, hasat tarihi,
guneslenme ve sulanma durumu belirlenmistir.
Ayrica genotiplere ait bitkilerin “diken yogunlugu,
dallanma durumu; agacin habitusu; tag yapisi;
govde sayisi, meyve verme durumu gibi ozellikler
yapilan incelemelerden sonra kayit altina
alinmistir.

Meyvelerde pomolojik 6zelliklerin belirlenmesi
Ali¢ genotiplerinin; meyve boyutlari (meyve
sekli, meyve boyu, meyve eni), meyve rengi, meyve
agirhig, cekirdek sayisi, cekirdek agirlig, meyve
taylilik durumu, suda ¢o6zinebilir kuru madde
(SCKM) miktari gibi kalite 6zellikleri belirlenmistir.

Bulgular ve Tartisma

Arastirma kapsaminda seleksiyon kriterleri
dikkate alinarak her iki ilce tamamen taranmis ve
meyve Ozelliklerine gére 40 genotip belirlenmistir.
Bu genotiplerden meyve 6rnekleri 3 yil boyunca
alinmis ve calismada 3 yillik verilerin ortalamalari
sunulmustur. Bitkisel ve meyve kalite o6zellikleri
dikkate alinarak 9 genotip Umitvar olarak
secilmistir. Selekte edilen genotiplere ait bitkisel ve
pomolojik 6zellikler Cizelge 1- 2 ve Sekil 1- 4’de
verilmistir.

Genotiplerin bitkisel 6zelliklerinin durumu

Secilen genotiplerin bitkisel 6zelliklerine ait
bulgular Cizelge 1’de verilmistir. Selekte edilen ali¢
genotiplerin tahmini yaslarinin 13- 40 arasinda

degistigi ve genotiplerin %32.5’inin  “yayvan”,
%2.5’inin  “piramit”, %65’inin  “daginik”, tag
yapisinda  oldugu  belirlenmistir ~ (Sekil  1).

Genotiplerin govde sayisi 1- 3 adet arasinda, gévde
cevre uzunlugunun 20- 200cm araliginda, govde
uzunlugunun 24- 180cm arasinda degistigi tespit
edilmistir (Cizelge 1). Belirlenen ali¢ genotiplerinin
%55’i  “cok verimli”, %32.5'i “orta verimli”
%12.5'inin ise “az verimli” oldugu belirlenmistir
(Sekil 2). Selekte edilen ali¢ genotiplerinin;
%37.5'inin “cok dalli”, %62.5’ininde “orta dalli”
olduklari (Sekil 3), %12.5'nin “dikenli”, %20’sinin
“cok dikenli” ve %67.5’inin “dikensiz” oldugu tespit
edilmistir (Sekil 4). Bulunduklari rakim ve cografi
konum itibariyle secilen genotiplerin hasat
tarihlerinin 30 Eylil ile 30 Ekim arasinda oldugu
tespit edilmistir.
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Cizelge 1. Genotiplerin bitkisel 6zellikleri

> 3 @ & E 3 ‘E E o 5 o
) 2 = = = ] QB ] T E E c 3
£ 2 1 = > S22 o 3z € 5 g =
=X 5 _g > ‘E c 2 S & 3 © O = £ =3
= & ] @ < ] O &5 3 O 3 S5 ?
< - S 2% RS 3 >
1 Agag 1377 Yayvan 40 Orta 173 1 166 Orta Dikensiz
2 Agag 1349 Daginik 23 Orta 95 1 75 Orta Dikensiz
3 Agag 1375 Yayvan 38 Orta 179 1 154 Cok Dikensiz
4 Agag 1300 Yayvan 37 Orta 120 1 175 Cok Dikensiz
5 Agac 1405 Yayvan 39 Cok 35 1 164 Orta Dikensiz
6 Agac 1424 Yayvan 25 Orta 65 1 75 Cok Dikensiz
7 Agag 1430 Yayvan 27 Cok 50 1 71 Orta Dikensiz
8 Agag 1453 Daginik 29 Cok 59 1 84 Orta Dikensiz
9 Agag 1300 Daginik 33 Cok 85 1 99 Orta Dikensiz
10 Agag 1425 Yayvan 31 Cok 103 1 120 Cok Dikensiz
11 Agag 1445 Yayvan 40 Cok 150 1 150 Cok Dikensiz
12 Agac 1456 Yayvan 20 Cok 27 1 78 Cok Dikensiz
13 Agag 1456 Yayvan 20 Gok 100-95 2 80-75 Orta Dikensiz
14 Agac 1457 Daginik 19 Cok 55 1 68 Orta Dikensiz
15 Agag 1468 Daginik 15 Cok 70-80 2 60-55 Orta Dikensiz
16 Cah 1460 Daginik 16 Az - - - Orta Cok dikenli
17 Agag 1299 Daginik 24 Cok 125 1 68 Orta Dikensiz
18 Agag 1475 Daginik 20 Cok 150 1 52 Orta Dikensiz
19 Agag 1480 Yayvan 37 Cok 40 1 88 Orta Dikensiz
20 Agag 1421 Yayvan 29 Cok 40-35-45 3 65-62-80  Orta Dikensiz
21 Cah 1104 Daginik 13 Cok - - - Cok Cok dikenli
22 Cah 1106 Daginik 16 Az - - - Cok Cok dikenli
23 Cah 1115 Daginik 16 Az - - - Cok Cok dikenli
24 Cah 1112 Daginik 12 Az - - - Cok Dikensiz
25 Agacck 1150 Daginik 14 Orta 45 1 52 Orta Cok dikenli
26 Agag 1256 Daginik 24 Cok 75 1 124 Cok Dikensiz
27 Agac 1259 Daginik 27 Cok 68 1 119 Cok Dikensiz
28 Agag 1390 Daginik 33 Cok 99 1 180 Cok Dikensiz
29 Agacck 1401 Daginik 16 Orta 78 1 57 Orta Dikenli
30 Agac 1420 Daginik 34 Cok 143 1 199 Cok Dikensiz
31 Agac 1432 Daginik 17 Orta 71 1 64 Orta Dikenli
32 Agacck 1085 Daginik 17 Orta 44 1 49 Cok Dikenli
33  Agagck 1099 Daginik 18 Orta 53 1 60 Orta Cok dikenli
34  Agagck 1099 Daginik 18 Orta 35 1 40 Orta Cok dikenli
35 Agag 1400 Daginik 30 Cok 130 1 82 Orta Dikensiz
36 Agag 1403 Daginik 19 Orta 75-69 2 44-36 Orta Dikenli
37 Cal 1397 Daginik 13 Az - - - Cok Cok dikenli
38 Agac 1403 Yayvan 20 Cok 100-95 2 60-54 Cok Dikensiz
39 Agac 1403 Daginik 40 Cok 175 1 99 Cok Dikensiz
40 Agag 1421 Piramit 23 Orta 81 1 64 Orta Dikenli

Meyvelerde fiziksel 6zelikler

Bu seleksiyon calismasinda belirlenen 40
Umitvar genotipin meyve oOrneklerinde incelenen
pomolojik 6zelliklere ait sonuglar Cizelge 2’de
verilmistir.

En oOnemli seleksiyon kriteri olan meyve
agirhklan yoniyle selekte edilen ali¢ genotiplerinin
meyve agirliklari 0.98g (Tip No 22)- 6.76g (Tip No
18) arasinda degisirken, tim genotiplerin meyve
agirhklarinin ortalama degeri ise 3.89g olarak
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hesaplanmistir. Cizelge 2’de goruldigi gibi meyve
agirhklari yéniyle Tip No 18 (6.76g) ve 3 Nolu Tipin
(6.25g) dikkat cekici degerlere sahip olduklar
gorulmektedir (Sekil 5). Genotiplerin  meyve
cekirdeklerinin ortalama agirhg 0.58g olup, bu
deger genotiplere gore 0.22g (Tip No 40)- 0.97g
(Tip No 15) arasinda degisim gostermistir. Segilen
alig genotiplerinin ortalama c¢ekirdek sayilarinin
1.40 (Tip No 40) ile 4.83 adet (Tip No 1, Tip No 14)
arasinda oldugu belirlenmistir (Cizelge 2).
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Cizelge 2. Genotiplerin fiziksel 6zellikleri
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1 3.06 19.07 14.06 Yuvarlak Sari Az Az 4.83 0.58 16.70
2 4.85 21.00 17.67 Yuvarlak Sari Az Az 3.50 0.66 18.64
3 6.25 24.44 19.40 Yuvarlak Sari Az Az 4.60 0.44 14.83
4 2.38 17.96 15.23 Yuvarlak Turuncu Tlyslz Az 3.27 0.44 17.81
5 2.68 14.22 11.58 Yuvarlak Turuncu Az Az 2.93 0.36 11.19
6 5.59 23.38 19.56 Yuvarlak Turuncu Orta Az 4.63 0.57 18.46
7 1.71 11.44 9.52 Yuvarlak Turuncu Az Az 2.10 0.30 8.84
8 4.58 21.37 17.64 Yuvarlak Turuncu Az Az 4.50 0.54 16.77
9 5.15 22.47 17.56 Yuvarlak Turuncu Az Az 4.70 0.61 17.67
10 5.33 22.64 18.42 Yuvarlak Turuncu Az Az 4.40 0.64 16.10
11 5.89 24.21 19.51 Yuvarlak Sari Az Az 4.20 0.88 14.89
12 3.51 19.25 16.42 Yuvarlak Turuncu Taysiz Az 3.16 0.64 15.72
13 2.60 17.69 15.10 Yuvarlak Turuncu Orta Az 3.13 0.45 14.30
14 4.82 21.86 18.34 Yuvarlak Turuncu Orta Az 4.83 0.65 17.95
15 5.69 23.43 19.40 Yuvarlak Sari Orta Az 4.23 0.97 15.92
16 5.13 23.74 19.24 Yuvarlak Turuncu Az Az 4.63 0.67 16.94
17 497 22.72 16.93 Yuvarlak Turuncu Tlyslz Az 443 0.6 14.90
18 6.76 24.96 19.21 Yuvarlak Turuncu Az Az 4.43 0.85 18.04
19 5.90 24.32 18.06 Yuvarlak Turuncu Tlysuz Az 3.30 0.72 12.82
20 4.81 22.13 18.78 Yuvarlak Turuncu Az Az 4.30 0.67 14.52
21 5.03 21.10 17.73 Yuvarlak Sari Az Az 3.56 0.72 16.08
22 0.98 11.65 10.23 Yuvarlak Kirmizi Az Az 1.46 0.24 -
23 5.12 22.19 17.22 Yuvarlak Sari Az Az 4.37 0.94 16.23
24 3.42 20.23 14.48 Yuvarlak Turuncu Az Az 2.57 0.48 18.08
25 4.13 20.50 16.65 Yuvarlak Sari Az Az 4.00 0.73 16.22
26 1.48 14.11 12.57 Yuvarlak Turuncu Az Az 3.23 0.42 19.80
27 2.41 17.51 14.47 Yuvarlak Turuncu Az Az 3.40 0.62 18.33
28 2.72 17.82 14.86 Yuvarlak Turuncu Az Az 3.43 0.65 16.05
29 3.63 19.56 16.95 Yuvarlak Turuncu Az Az 2.20 0.43 16.79
30 4.07 21.19 15.31 Yuvarlak Sari Az Az 3.60 0.60 14.77
31 3.14 18.62 15.83 Yuvarlak Turuncu Az Az 2.93 0.73 16.79
32 3.18 18.67 15.58 Yuvarlak Sari Az Az 3.10 0.59 14.75
33 1.83 15.02 12.087 Yuvarlak Sari Az Az 2.60 0.29 17.79
34 1.43 14.27 11.18 Yuvarlak Turuncu Az Az 2.77 0.24 15.83
35 3.42 19.31 15.29 Yuvarlak Sari Az Az 4.10 0.74 16.87
36 2.79 17.51 15.49 Yuvarlak Turuncu Az Az 2.57 0.52 21.01
37 2.66 17.75 14.96 Yuvarlak Sari Az Az 2.47 0.42 16.88
38 5.91 23.99 18.62 Yuvarlak Sari Az Az 3.60 0.86 15.89
39 5.23 22.17 18.22 Yuvarlak Sari Az Az 3.33 0.79 16.58
40 1.47 10.27 8.27 Yuvarlak Kirmizi Orta Orta 1.40 0.22 11.20
Meyvelerde “meyve en” degerinin 10.27- tiyli ve 4 genotipinde “tlysiz” oOzellige sahip
24.96mm arasinda, “meyve boy” degerinin ise oldugu gorilirken, meyvenin dis tiylilik yoniyle
8.27- 19.56mm arasinda degisim gosterdigi 39 genotipin “az tlyli”, 1 genotipinde “orta tlyli”
bulunmustur (Cizelge 2). Meyve i¢ taylilGgu kategoride yer aldig1 goralmustir (Cizelge 2).

yoniiyle 31 genotipin “az tlyli”, 5 genotipin “orta
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Yaywvan Dagimk Piramit

Sekil 1. Genotiplerin tag yapisina gére dagilimi (%)
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Sekil 2. Genotiplerin verim durumlarina gére dagilimi (%)
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Sekil 3. Genotiplerin dallanma durumuna gore dagihmi (%)
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Sekil 4. Genotiplerin diken yogunluguna gore dagilimi (%)
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Sekil 5. Tip No 38 ve Tip No 3’e ait meyvelerin gériinimui

Selekte edilen ali¢ genotiplerine ait
meyvelerde SCKM 6lciimleri yapilmistir. Umitvar
olarak segilen ali¢ genotiplerinde SCKM oranlarinin
%8.84 ile %21.01 arasinda degistigi belirlenmistir
(Cizelge 2). Genotiplere ait meyvelerden elde
edilen diger pomolojik 6lglimlere ait sonuglar
Cizelge 2’ de verilmistir.

Yurt icinde degisik bolgelerde yapilan bazi
calismalarda, meyve agirliklarinin  0.81- 2.14g
(Karadeniz ve Kalkisim, 1996), 0.71- 2.34g
(Gazioglu, 2000), 0.28- 2.30g (Turkoglu ve ark.,
2002), 0.65- 4.19g; (Balta ve ark., 2006), 0.98-
5.86g (Yanar ve ark., 2011) arasinda degistigi
bildirilmistir. Bu arastirma kapsaminda elde
ettigimiz meyve agirlik degerlerinin diger ¢alisma
sonuglarina gore genelde daha yuksek oldugu
gorilmektedir.

incelenen genotiplerde ortalama cekirdek
agirhklarinin 0.32g (Tip No 17)- 0.90g (Tip No 30)
arasinda degistigi belirlenmistir. Tirkiye'nin degisik
bolgelerinde yapilan alig seleksiyon galismalarinda
Umitvar olarak secilen genotiplerde, c¢ekirdek
agirhklarinin, 0.13g ile 1.16g arasinda, ortalama
cekirdek sayilarinin 1.0 ile 4.2 adet arasinda
degistigi belirtilmistir (Tarkoglu ve ark., 2002; Balta
ve ark., 2006; Yanar ve ark., 2011; Glindogdu ve
ark., 2014). Elde ettigimiz c¢ekirdek agirlik
degerlerinin (0.32- 0.90g) ve ortalama c¢ekirdek
sayllarinin  (2- 4.83 adet) genel olarak bu
arastiricilar tarafindan elde edilen sonuglar ile
uyum icerisinde oldugu goriilmektedir.

Sonug ve Oneriler

insan beslenmesine olan katkisi son yillarda
daha iyi anlasilan alig meyve tiriine olan talep her
gecen giin daha ¢ok artmaktadir. Ulkemizin hemen
hemen her bdlgesinde farkl alig tlrlerini gérmek
mimkiandar.  Turkiye’de  cografik  sartlarinda
etkisiyle her bolgenin kendi karakteristik ali¢
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varligina sahip oldugu bir vakadir. Bu yoniyle her
bolgenin detayli olarak incelenmesi zengin ali¢
varligimizi ceside giden yolda degerlendirmek
acisindan blyik 6nem tasimaktadir.

Malatya bircok meyve tiriinde 6nemli bir
genetik kaynaga sahip ilimizdir. Yapmis oldugumuz
bu calisma, Akg¢adag ve Hekimhan ilgelerinin alig
genetik  kaynaklari  yoninden  o6nemli  bir
potansiyele sahip oldugunu goéstermistir. Yapilan
seleksiyon calismasi sonucunda “3, 11, 15, 18, 19
ve 38 nolu” alig genotiplerinin meyve agirhg
bakimindan diger genotiplerden daha {stiin
olduklari belirlenmistir. Meyve 6zellikleri ile dikkat
ceken bu genotiplerin, 1slah galismalari igin 6nemli
genetik kapasiteye sahip olduklar goérilmistir.
Ayrica bu genotiplerin ¢esit tescili icin yeterli
potansiyele sahip olduklari ve kapama alig
bahcelerinde rahatlkla kullanilabilecegi
disunulmektedir.
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Ozet

Bu arastirmada, Mus Ovasi’'nda bulunan tarim isletmelerinin mevcut mekanizasyon ozelliklerinin tespit
edilmesi amaclanmistir. Bu amacla, Mus Ovasi’nda traktdr sahibi 8,863 isletmeden Tabakali Ornekleme
Yontemiyle oransal bir dagilim icin Neyman metoduna gore segilen 265 isletmeyle ylz yiize anket yapilmistir.
Ylrutilen anketlerin hazirlanmasinda tarim isletmelerinin tarimsal yapi ve mekanizasyon 6zelliklerinin
belirlenmesi ve ileride yapilacak yatirimlar ile ylrutiilecek ¢alismalara yol gésterici olunmasi hedeflenmistir. Bu
dogrultuda, bdlgede yiiriitiilen anket calismasi ile elde edilen veriler ve Tiirkiye istatistik Kurumu’nun 2014 yil
tarim alet ve makina varligi verileri kullanilarak isletmelerin tarimsal mekanizasyon durumu tespit edilmistir.
Arastirma sonucunda elde edilen verilere gére, Mus Ovasi’'nda ortalama traktor giicti 40 kW, birim alana disen
traktor glict 2.62 kW/ha, 1000 ha alana dusen traktor sayisi 65.6 adet, bir traktore diisen tarim alani 15.24 ha
ve traktor basina diisen alet ve makina sayisi 4.80 adet olarak belirlenmistir. Bu sonuglara gére, Mus Ovasi’nda
yer alan isletmelerin birim alana diisen traktor giici, 1000 ha alana diisen traktor sayisi ve traktor basina diisen
alan bakimindan hem Tirkiye, hem de Dogu Anadolu Bdlgesi ortalamasindan daha yliksek gikarken, ortalama
traktor giict ve traktor basina diisen alet ve makina sayisi daha diisiik gikmigtir.

Anahtar kelimeler: Mus Ovasi, tarimsal mekanizasyon, optimum bitki deseni, birim alana disen traktér giic,
ortalama traktor giici

Agricultural Mechanization Properties of Agricultural Enterprises in Mus Plain

Abstract

In this research, it is aimed to determine the existing mechanization characteristics of the agricultural
enterprises in Mus Plain. For this purpose, a face-to-face survey was conducted with 265 enterprises selected
from 8,863 tractor owner enterprises in Mus Plain according to the Neyman method for a proportional
distribution by the Stratified Sampling Method. In the preparation of the surveys conducted, it was aimed to
determine the agricultural structure and mechanization characteristics of agricultural enterprises and to guide
the studies to be carried out with future investments. In this respect, agricultural mechanization situation of
the enterprises has been determined using the data obtained by the surveys conducted in the region and the
Turkish Statistical Institute data for 2014 agriculture tools and machineries. According to the results obtained
from the research, in Mus Plain the average tractor power is 40 kW, tractor power per unit cultivated area is
2.62 kW / ha, the number of tractors per 1000 ha area is 65.6, agricultural land per one tractor is 15.24 ha and
the number of tools and machines per one tractor is 4.80. These results show that, while the tractor power per
unit cultivated area, the number of tractors per 1000 ha area and the agricultural land per tractor are higher
than the average of both Turkey and Eastern Anatolia Region, the average tractor power and the number of
tools and machines per tractor is lower.

Key words: Mus Plain, agricultural mechanization, optimum crop pattern, tractor power per unit area, average
tractor power
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Giris

Diinyada hizla artis gésteren insan nifusuna
paralel olarak beslenme, giyinme ve barinma gibi
temel ihtiyaglarin artmasi ve bu ihtiyaglarin
karsilanmasi agisindan tarimsal Gretimin 6nemi
giderek artmaktadir. insanlar tarimin iginde
barindirdigi  toprak ve su gibi kaynaklarin
kullanimiyla yiz yillardir var olan dogal ihtiyaglarini
karsilamaya ¢alismislardir. Bunun yaninda, modern
teknolojiyle birim alandan daha fazla {riin
alinabilmesi, ihtiyag fazlasi olan tarimsal Grlnlerin
ticari olarak degerlendirilmesi yoluyla bireylerin ve
Ulke ekonomisinin kalkinmasi agisindan énemli bir

yere sahiptir. Tarim alanlart sinirh ve fazla
genisletilemeyen Turkiye ’‘de, entansif tarim
teknikleri  kullanilarak  birim alandan verimin

artiriimasi tek yol olarak karsimiza ¢ikmaktadir. Bu
amagla tarim isletmelerinde teknoloji
uygulamalarinin  yayginlastiriimasi  hizla gelisim
gostermektedir (Kasap ve ark., 1997).

Tarimsal isletmelerde mekanizasyon
uygulamalarinin gesitlendigi glinimizde, makina
secimi ve planlanmasi giderek daha da énemli bir
hale gelmektedir. Tarimsal mekanizasyonun
hedefine ulasabilmesi ve verimlilie katki
saglayabilmesi icin, glic makineleri kendilerine en
uygun is alet ve makinalar ile kombine edilmelidir
(Istk, 1988).

Tarimsal Uretimin tarim alet ve makina ile
yapilmasi, is yukinin azaltilmasiyla birlikte,
tarimsal verimliligin ve karlihgin da artmasina fayda
saglamaktadir. Tarimsal mekanizasyon duzeyi
bolgelerin teknik donanim ve ekonomik yapisina
bagh olarak degisim gosterebilmektedir. Tarimsal
Uretimde kullanilan temel gi¢ kaynagi traktordir.
Bu nedenle, mekanizasyon diizeyinin
belirlenmesinde dikkate alinan birim islenen alana
disen traktor gici, glinimize kadar en yaygin
kullanilan kriter olmustur. Bu kriterlerin dikkatlice
belirlenmesi, mekanizasyon dizeyi boyutunun
daha  gercek¢i  tespit edilmesine  olanak
saglayacaktir (Sabanci ve Akinci, 1994).

Altikat ve Celik (2009), TRA1 Dizey 2
Bolgesinde yer alan Erzurum iline yonelik
¢alismalarinda, tarimsal yapi ve mekanizasyon
ozelliklerini arastirmiglardir. Arastirma sonucuna
gore; Erzurum ili genelinde toplam iglenen alanin
330,856 ha, toplam traktor sayisinin 8,657 adet ve
ortalama traktor motor glictiniin 38 kW oldugunu
saptamislardir. Bu verilerden hareketle ilin tarimsal
mekanizasyon gostergeleri agisindan birim alana
(ha) disen traktor gicinin 1 kW, bir traktére
diisen alanin 38 ha ve 1000 ha alana disen traktor
sayisinin da 26 adet oldugu vurgulanmistir.
Turkiye'nin Cografik Bolgelerine gore birim alana
disen traktoér glici, 1000 ha alana disen traktor
sayisi ve bir traktore disen toplam alan degerlerini

492

karsilastiran Altikat ve ark. (2010), en iyi sonucun
Marmara Bolgesi'nde elde edildigini ortaya
cikarmiglardir.

Bozkurt ve Aybek (2016) Sanhurfa ili Harran
Ovasini kapsayan bolgede yurattukleri
¢alismalarinda tarim alet ve makina varliginin
belirlenmesi Uzerinde durmuglardir. Calismadan
elde edilen bulgulara gore; ortalama traktor gici
48.40 kW, birim alana dusen traktor guci 2.85
kW/ha, 1000 ha alana diisen traktor sayisi 59 adet,
bir traktore diisen tarim alani 15.24 ha ve traktor
basina disen alet ve makina sayisinin 2.15 oldugu
belirlenmistir.  Sayin  (2006), Amik Ovasinin
mekanizasyon planlamasi  konulu c¢alismasinda
ortalama; traktor giiclini 49.1 kW, birim alana
dusen traktor glicini 4.1 kW/ha, 1000 ha’ a disen
traktor sayisini 84.0 adet, bir traktére disen tarim
alanini 11.9 ha ve bir traktore diisen alet-ekipman
agirhgini 4.098 kg olarak elde etmistir.

Tarimsal mekanizasyon ozelliklerinin
belirlenmesinde, ortalama traktor glici, birim
alana disen traktor giicti, 1000 ha alana digsen
traktor sayisi, bir traktore diisen toplam alan ve bir
traktore disen tarim alet ve makinalari varhgi gibi
kriterleri esas alinmaktadir (Altikat ve Celik, 2009;
Akar ve ark., 2012). Bu galismanin amaci, toplam
traktér sayisi, traktor glic Ozellikleri ve toplam
islenen alan verilerinden yararlanilarak Mus
Ovasi’'nin  mekanizasyon dizeyini saptamak ve
karsilastirmalar yapmaktir.

Materyal ve Yontem
Materyal

Arastirmanin ana materyalini, hedef bolge
olan Mus Ovasindaki tarim isletmelerine uygulanan
anketler ve Tiirkiye istatistik Kurumu (TUIK) ‘ndan
elde edilen veriler olusturmaktadir. Tarimsal yapi
ve mekanizasyon ozelliklerinin belirlenmesi igin
Mus Ovasini temsil edecek sekilde; Malazgirt,
Solhan, Korkut, Haskéy ve Merkez ilgelerinde yiz
ylze anket ¢alismasi ylrutilmustir.

Yontem

Arastirmada, Mus Ovasi’ndaki isletmelerin
tarimsal mekanizasyon sorunlarini belirlemek ve bu
sorunlari ¢6ziime kavusturmak icin kapsaml bir
anket calismasi yiritilmastir. Ova genelinde
yuratilen anketlerin  dogrulugunu artirmak ve
populasyondaki farkh kesimlerin yeterince temsil
edilebilmesini  saglamak amaciyla  Tabakali
Ornekleme Yéntemiyle oransal bir dagilim
saglanmis ve ornekleme etkinligini artirmak igin
Neyman metodu esas alinarak oOrnek hacmi
belirlenmistir (Yamane, 1967; Cicek ve Erkan,
1996).

Yapilan degerlendirmede, arastirma
kapsaminda Mus Ovasi’'ni temsil edebilecek 265
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traktor sahibi isletmenin ankete tabi tutulmasi
kararlastirilmistir. Calismada, Mus Ovasi’'nda yer
alan isletmelere ait islenen alan ve traktor
sayllarinin yani sira; toprak isleme alet ve
makinalari, ekim—dikim ve giibreleme makinalari,
tarimsal savas makinalari, hasat ve harman
makinalari ve diger bazi tarim alet ve makinalarin
varhg Gzerinde durulmustur.

Mus Ovasinin  tarimsal mekanizasyon
ozelliklerinin  belirlenmesinde, ortalama traktor
glcl (kW), birim alana dusen traktor gict (kW/ha),
1000 ha alana dusen traktor sayisi (adet/1000 ha),
traktor basina dusen islenen alan (ha/traktor) ve
traktdér basina disen alet ve makina sayisi
(adet/traktér) gibi kriterler esas alinmistir (Erkmen
ve Celik, 1992; Celik ve ark., 2002; Altikat ve Celik,
2009). Bu kriterlerin belirlenmesinde; toplam
islenen alan, traktor sayisi, traktor glc blyiklGg
tarim alet-makine varligi degerlerinden
yararlaniimistir.

Bulgular ve Tartisma

traktorlerin marka gruplarina goére dagihmi Sekil 1
‘de verilmistir. Sekilde de gorildigl gibi anket
yapilan isletmelerde en g¢ok bulunan traktor
markasi % 36 ile New Holland “dir. ikinci sirada %
34 ile Turk Traktor gelirken, Gglnci sirada ise % 8
ile Massey Ferguson  markali  traktorler
gelmektedir.

isletmelerin sahip oldugu 265 traktériin
ortalama yasi 12.1 wyildir. Bu traktorlerin yas
gruplarina goére dagilimlari Cizelge 1 ‘de verilmistir.
Cizelgeye gore, 11-25 yas araligi traktor grubu % 27
ile ilk sirada yer almaktadir. Turkiye kosullarinda
traktorlerin ekonomik kullanim émirlerinin 15 yil
oldugu dikkate alindiginda (Mutaf, 1984; Eren
1991; Akinci ve ark., 1997; Sabanci ve ark., 1999;
Sabanci ve ark., 2003), anket yapilan isletmelerdeki
traktorlerin %29 ’‘unun 15 yas sinirini astigl
gorialmektedir. Ancak cizelgeye gore, 0-5 yas arasi
traktorlerin, isletmelerdeki mevcut traktorlerin
%20 ’sini olusturmasi iyi bir gelismedir. Ulkemizde
son yillarda traktérlerde marka, gic ve fiyat gibi
seceneklerin artmasi ve devlet tarafindan verilen

Traktor Varhigi destekler ile isletmelerdeki traktor parkinin
Ankete tabi tutulan isletmelerin tamami yenilenmesi yolunda olumlu gelismeler
traktére sahip olan isletmelerdir. isletmelerdeki yasanmaktadir.
100 96
89
920
80
3 70
(T
‘G’ 60
E 50
5 40
-
g % 21
20 14 19
3 10 7
10 4
2
Bagak Tiirk Ford Universal John Massey New Steyr Tiimosan Erkunt
Traktor Deere Feguson Holland
Traktor markalari
Sekil 1. Anket uygulanan isletmelerde mevcut traktorlerin markalarina gére dagilimi
Cizelge 1. Ankete tabi isletmelerde mevcut traktorlerin yas guruplarina gore dagilimi
Yas gruplan Traktor sayisi (adet) Oran (%)
0-5 53 20
6-10 63 24
11-15 73 27
16-20 26 10
21+ 50 19
Toplam 265 100
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Tarim Alet ve Makina Varhgi

Mus Ovasinda ylratalen anketler
dogrultusunda elde edilen tarim alet ve
makinalarin sayilari Cizelge 2 ’de verilmistir.

Cizelgeye gore arastirma yuritllen isletmelerde en
yaygin bulunan tarim alet ve makina tarim arabasi

iken, ikinci sirada kulakli ve diskli pulluklar yer
almaktadir. isletmelerde toplam 265 adet pulluk
oldugu saptanmistir. Mevcut pulluklarin® %89 ’u
kulakh tip pulluk iken, geriye kalan %11 ’lik kismi
diskli pulluklardan meydana  gelmektedir.

Cizelge 2. Anket uygulanan isletmelerin bitkisel Gretimde kullandiklari tarim alet ve makina varliklari

Alet ve makinalar

isletmelerde bulunan toplam
alet-makine sayisi (adet)

isletmelerin sahip
olma orani (%)

Tarim arabasi 266 100
Pulluk 265 100
Kultivator 104 39
Dipkazan 5 2

Toprak frezesi 9 3

Merdane 23 9

Toprak isleme tirmig 97 37
Ekim makinasi 37 14
Aniza dogrudan ekim makinasi 3 1

Patates dikim makinasi 3 1

Glbre dagitma makinasi 67 25
Ara ¢apa makinasi 43 16
Balya makinasi 23 9

Harman makinasi 53 20
Cayir bigme makinasi 58 22
Ot toplama tirmigi 73 28
ilaglama makinasi 35 13
Silaj makinasi 15 6

Patates hasat makinasi 3 1

Sekerpancari hasat makinasi 16

Sap toplamali saman yapma makinasi 51 19
Tinaz makinasi 22 8

Tarimsal isletmelerde, en yaygin bulunan makinasi iken, %35 ’inin pndmatik tip ekim

tarim alet ve makinalari genellikle toprak isleme
alet ve makinalaridir (Sekil 2). Arastirma sahasinda
geleneksel toprak isleme yonteminin agirlikh olarak
tercih edildigi anlasilmaktadir. Bu amagla, kulakh
pulluk + kdaltivatér + tirmik kombinasyonunun
toprak islemede ilk tercih edilen sistem oldugu
belirlenmistir.  Ancak, 06zellikle son yillarda
azaltilmis toprak isleme sistemlerine de bir ilgi
bulunmaktadir.

Arastirma yiritllen bolgede, 6zellikle son
yillarda isletmeler bazinda toprak frezesine karsi
onceden olmadigl kadar artan bir ilginin oldugu
goriilmektedir. Anket yiritilen 265 isletmenin 9
‘unda toprak frezesi oldugu ve bu frezelerin
tamaminin son birka¢ yil iginde satin alindig
belirlenmistir. Mevcut  toprak  frezelerinin
tamaminin yatay rotorlu, C tipi bigakli ve kullanilan
bicak sayilarinin  genelde 36 adet oldugu
belirlenmistir.

Anket yiratilen 265 isletmenin 37 ’sinde
ekim makinasi (mibzer) bulundugu belirlenmistir
(Sekil 3). Ekim makinalarinin %65 ’i mekanik ekim
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makinasi oldugu ortaya ¢ikmistir. Calismada, 265
isletmenin sadece 3 ’‘lGinde aniza dogrudan ekim
makinasi bulundugu ve mevcut makinalarin
timinin diskli tip gdmiuct ayaklara sahip olduklari
tespit edilmistir.

Bolgede hububat ekiminde genellikle siraya
ekimin tercih edildigi ve bu amagla ekim makinasi
kullanildigi  goérulmastir.  Ekim  makinasinin
bulunmadig isletmelerde ekimin diskli tip gubre
dagitma makinalariyla serpme seklinde yapildigi,
bu makinalarin olmadigl isletmelerde ise elle
serpme ekimin yapildigi belirlenmistir.

Sut sigircihgl yapilan igletmelerin %75’'inde
sut sagim makinasi bulundugu, geriye kalan %25’lik
kesimde hayvanlarin elle sagildigi belirlenmistir.
Mevcut siit sagim makinalarinin 10 tanesi sabit tip,
geriye kalan 47’si ise seyyar tip makinalardan
olusmaktadir (Sekil 5). Ankete tabi isletmelerin
sadece %8’'inde yem karma ve dagitma makinasi
bulundugu, geriye kalan %92’sinde ise yemlerin
insan is glclyle kanstirilarak hayvanlara dagitildig
tespit edilmistir.
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Arastirma sahasinda bugday ve arpa gibi
bitkilerin lretimi yaygin oldugu icin harman
makinasina olan ihtiyag ta fazladir. Calismada,
anket yapilan isletmelerden %20’sinin (53 adet)
harman makinasina sahip oldugu tespit edilmistir.

Bolge genelinde patates (iretiminin  yaygin
olmamasindan dolayi, 265 isletmeden sadece lg¢
tanesinde patates dikim makinasi (Sekil 3) ile
patates hasat makinasi bulundugu ortaya ¢ikmistir
(Sekil 4).
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Sekil 2. Anket vydiritilen isletmelerde bulunan toprak isleme alet ve makinalarinin dagilimi
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Ekim, dikim ve giibreleme makinalari

Sekil 3. Anket yurutiilen isletmelerde bulunan ekim, dikim ve glibreleme makinalarinin dagilimi.

Yem bitkilerinin hasadi
%58'inde c¢ayir bigme makinasi, %73’Unde ot
toplama tirmigi ve %15’inde silaj makinasi
bulundugu ancak  bicerdover  bulunmadig
belirlenmistir (Sekil 4). Hububat hasadi bdlge
disindan; Adana, Konya ve Diyarbakir gibi illerden
gelen miuteahhitlerin getirdigi bicerddverlerle
yaptimaktadir.

Bolge genelinde yaygin bir sekilde kullanilan
bir diger makina ise krema makinasidir. Bu makina
ile sitlin bakteriyel agcidan arindirilmasinin yaninda,
sutin icindeki kremanin da ayrilmasi islemi
gerceklestirilmektedir. Bolgede yer alan
isletmelerde toplam 66 adet krema makinasi ve
149 adet yayik bulunmaktadir (Sekil 5). Mevcut
yayiklarin tamaminin metalden yapildigl ortaya
cikmistir.

icin isletmelerin
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Tarimsal Mekanizasyon Diizeyi

Anket kapsaminda olan Mus Ovasindaki
isletmelerin sahip oldugu toplam tarim alani 4,039
ha, toplam traktdr sayisi 265 adet ve ortalama
isletme buylkliglh 15.24 ha olarak belirlenmistir.
Tarimsal mekanizasyon dizeyi ile ilgili kriterler
bakimindan Mus Ovasinin ortalama traktor giict 40
kW, birim alana disen traktor glici 2.62 kW/ha,
1000 ha alana disen traktor sayisi 65.6 adet ve bir
traktére disen tarim alani 15.24 ha olarak
belirlenmistir (Cizelge 3). Anket kapsamindaki
isletmelerde bulunan tarim alet ve makina
sayllarinin az ve genel olarak bdlgenin mevcut
mekanizasyon durumunun Tirkiye ortalamasina
yakin oldugu anlasiimaktadir.
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Ortaya ¢lkan sonuglara gore, Mus
Ovasindaki isletmelerin ortalama traktor giiciinin
Dogu Anadolu Bolgesi ortalamasindan daha disuk,
Tirkiye ortalamasi ile ayni oldugu ortaya ¢ikmistir.

Ancak birim alana disen traktér glicii yoninden
Mus Ovasinin hem Tirkiye ortalamasindan hem de
Dogu Anadolu Bolgesi ortalamasindan daha yulksek
diizeye sahip oldugu ortaya c¢ikmistir (Cizelge 3).
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Sekil 5. Anket kapsaminda sit sigirciligi  yapilan isletmelerde bulunan makinalarin  dagihimi

Cizelge 3. Mus Ovasi, Dogu Anadolu Bolgesi ve Turkiye genelinin tarimsal mekanizasyon durumu (Anonim,
2016).

Tarimsal mekanizasyon ozellikleri Mus Ovasi  Dogu Anadolu Bolgesi  Tiirkiye
Toplam bitkisel iretim alani (ha) 4,039 2,438,252 23,762,572
Ortalama isletme alani bayaklGga (ha) 15.24 6,62 7.72
Toplam traktor sayisi (adet) 265 77,074 1,273,531
Toplam traktér gicu (kW) 10,600 4,285,259 64,334,002
Ortalama traktor glici (kW) 40 45.04 40.08
Bir traktore disen tarim alani (ha/traktér) 15.24 31.63 18.66
1000 ha’ alana dlsen traktor sayisi (adet/1000 ha) 65.6 31.61 53.59
Birim alana disen traktor giict (kW/ha) 2.62 1.42 2.15
Traktor basina disen alet ve makina sayisi (adet/traktor) 4.80 5.24 4.79
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Sonug ve Oneriler

mekanizasyon

Mus Ovasi tarim

planlamasina

isletmelerinin
yonelik  olarak,

tarimsal mekanizasyon o6zelliklerinin belirlenmesi
amaclyla yapilan bu ¢alismada elde edilen sonuglar
asagida 6zetlenmistir.

Anket ylratilen isletmelerin mekanizasyon
gostergelerinden biri olan, bir traktore diisen
alet ve makina sayisi 4.80'dir. Bu deger
Tirkiye ile ayni ancak, bolge ortalamasinin
altinda kalmustir.

Mus Ovasi ile Harran Ovasi mekanizasyon
dizeyleri yoniinden karsilastirildiginda;
ortalama traktor glici ve birim alana diigen
traktor glici Harran Ovasinda daha yiksek
bulunurken, 1000 ha alana disen traktor
sayisl, bir traktore disen tarim alani ve
traktor basina disen alet ve makina sayisi
Mus Ovasinda daha yiksek bulunmustur
(Bozkurt ve Aybek, 2016).

Avrupa Birligine Uye Ulkelerde isletme sayilari
azaltilarak  ortalama arazi  buyuklikleri
arttirlmaya ¢ahisilmaktadir. Turkiye’de ise son
tarim sayimina kadar gegen silrede isletme
sayisinda artis gorilmekle birlikte, arazi
bolinmeleri nedeniyle, isletme bulylklGgi
sirekli azalmaktadir. AB’de ortalama isletme
buyuklGgi 16.4 hektar ile Tirkiye'nin yaklagik
2.8 kati kadardir (Soydemir, 2004). Mus
Ovasinda yer alan isletmelerin ortalama
buyukligi AB ulkelerine yakin bulunmusgtur.
isletmelerde mevcut tarim alet ve makinalarin
traktor gigleri dikkate alinarak segilmedigi ve
bu nedenle, parkta yer alan traktorlerin
giclerine gore yeterli dizeyde yiiklenemedigi
ortaya ¢ikmistir.

Anket vyuritilen isletmelerdeki traktorlerin
%29’u 15 vyasin  lzerinde, ekonomik
omdrlerini tamamlamis durumdadir.

Tarim arazilerinin pargali olusu ve ortalama
isletme arazisi blyukliginin disik olmasi
traktor, alet ve makina kullaniminda
verimliligi azaltmaktadir.

Toprak isleme alet ve makinalari verilerinden
hareketle, yore genelinde geleneksel toprak
isleme yonteminin yaygin olarak uygulandig
sonucu ortaya ¢ikmistir.

Anket calismasi ve TUIK verilerine gore,
ortalama traktor glici Mus Ovasinda 40 kW,
Dogu Anadolu bolgesinde 45.04 kW ve
Tirkiye genelinde 40.08 kW olarak
hesaplanmistir.

Bir traktoére disen tarim alani Mus Ovasi igin
15.24 ha, Dogu Anadolu Bolgesi i¢in 31.63 ha
ve Turkiye geneliicin 18.66 ha elde edilmistir.
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isletmelerin

1000 ha alana disen traktor sayisi Mus
Ovasinda 65.6 adet, Dogu Anadolu
Bolgesi‘'nde 31.61 adet ve Turkiye genelinde
53.59 adet olarak belirlenmistir.

Birim alana diigen traktor glici Mug Ovasi igin
2.62 kW ve Dogu Anadolu Bolgesi igin 1.42
kW iken Turkiye genelinde 2.15 kW olarak
elde edilmistir.

Traktor basina disen alet ve makine sayisi
Mus Ovasinda 4.80 adet, Dogu Anadolu
Bolgesi‘'nde 5.24 adet ve Turkiye genelinde
4.79 adet olarak belirlenmistir.

Arastirma kapsamindaki isletmelerin traktore
sahip olanlar arasindan segilmesinden dolayi,
Ovanin bazi mekanizasyon 6zelliklerinin gerek
Dogu Anadolu Bolgesi ve gerekse Tirkiye
ortalamasindan daha iyi oldugu sonucu ortaya
¢ikmistir.

Bu sonuglardan hareketle, Mus Ovasindaki
tarimsal mekanizasyon dizeyinin

iyilestiriimesine yonelik 6neriler:

Bolgede halen yaygin olan, hayvan giclyle
cekilen karasaban ve hayvan pullugu gibi ilkel
tarim aletlerinin kullanimi yerine, olanaklar

dahilinde traktor ve ekipmanlar
kullaniimalidir.
Mus Ovas’’nin  tarimsal  mekanizasyon

dizeyinin Tarkiye ve Dogu Anadolu Bolgesi
ortalamasinin Uzerinde olmasi 6nemli bir
gelismedir. Ancak, bunun daha ileri dizeye
cikarilmasi ve siireklilik kazanmasi igin gerekli
¢abalar sarf edilmelidir.

Mevcut traktérler glic buyikliklerine uygun,
yeterli sayida alet ve makinalar ile
kullaniimalidir.

Bolgede bilimsel verilerden uzak, geleneksel
tarim uygulamalarina son verilmelidir.
Ciftcilerle yapilan goriismeler sonucu Mus
Ovasinda bigcerdéver bulunmadigi ortaya
cikmistir. Bicerdoveri verimli kullanabilecek ve
kar saglayabilecek isletmelerin bicerdéver
satin alabilmesi icin kredi saglanmasi ve
bicerdéver isletmeciligine yonelik gerekli
teknik bilginin verilmesi gerekmektedir.
Tarimsal faaliyetlere yonelik islemlerde, alet
ve makinalardan olanaklarin elverdigi dl¢lide
yararlanabilmek icin  gerekirse  makina
kooperatifleri veya makina birlikleri gibi
organize ortak makina kullanim modellerinin
faydalari ciftcilere aktarilarak, bu modelin
gelistiriimesine katki saglanmalidir.

Tarim, alet ve makinalari tesvik ve hibe
programlari bolge ihtiyaglari g6z online
alinarak planlanmali, destekler tiizel kisilerin
direktifleri dogrultusunda yapilmaldir.
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— Son yillarda isletme sahiplerinin, faaliyetleri
sonucunda onceki yillara gore daha az kazang
elde etmeleri ve bu nedenle traktore yatirm
yapmayl  istememeleri  gibi  durumlar
yasanmaktadir.  Ciftci  gelirlerini  arttirici
uygulamalar tegvik edilmelidir.

—  Mus Ovasinda yaygin olan hayvanciligin kaba
yem ihtiyacinin  karsilanmasi igin yem
bitkilerinin ekilis alanlarinin arttiriimasi ve silaj
yapiminin tesvik edilmesi gerekmektedir.
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Abstract

Asphodelus ramosus known as a yellow lily which has been a plant of onion for this reason, this plant was
studied with about antioxidant activity of methanol, 50 % methanol, ethyl acetate and water extracts. The plant
was dried at two different temperatures (35 2C and 65 2C) so as to understand how to work the difference in
temperature effects. After extraction, all solvent extracts were studied for their total phenolic contents using
Folin Cioceltau reagent, total flavonoid content with aluminum nitrate method. In addition, DPPH free redical
scavenging through the determination, the determination of the activity of removal of H.0,, copper (Il) ion
reducing antioxidant capacity determination (CUPRAC), removal activity of super oxide anion were studied and
the results were supported with HPLC (High Performance Liquid Chromatography).

Keywords: Asphodelus ramosus, extraction, flavonoid, DPPH, H.02, CUPRAC, HPLC

Asphodelus ramosus, Allium cepa L. ve Allium porrum L. Bitkilerinin Antioksidan Kapasitesi
ve Fenolik Bilesenlerin HPLC ile Ayrimi

Ozet

Sarizambak olarak bilinen ve latince adi Asphodelus Ramosus olan, giris bitkisinin antioksidan 6zellikleri
incelenmistir. Bu amagla metanol, % 50 metanol, etil asetat ve su ekstraktlari ile galisilmistir. Bitki iki farkli
sicaklikta kurutulup (35 eC ve 65 °C ), boylece sicaklik farklihginin bir parametre olusturmasi saglanmistir.
Ekstraksiyon isleminden sonra tim ekstraktlarin toplam fenolik bilesenlerine Folin Ciocalteu yéntemi ve toplam
flavonoid bilesenlerine aluminum nitrat metodu uygulanmistir. Buna ilaveten DPPH serbest radikal giderici etkisi,
H202 slipiricl etkisi, bakir (I1) iyonu indirgeme giici (CUPRAC), siiperoksit anyon radikali siiplirme kapasitesi
analiz edilmis ve tim bunlar HPLC (Yiiksek Performansli Sivi Kromatografi) ile desteklenmistir.

Anahtar Kelimeler: Asphodelus ramosus, ekstraksiyon, flavonoid, DPPH, H.0, CUPRAC, HPLC

Introduction antiviral, antiallergic and antioxidant (Huang et al.,

Antioxidants significantly delay oxidation 2005). With the increase of flavonoid consumption
when have been low concentration in metabolizm has an inverse relationship between the occurence
and foods or the antioxidants prevent oxidation of coronary heart disease (Depending on the
event (Ghosh and Mayers, 1998). Flavonoids antioxidant and antithrombotic effects) (Hertog et
are phenolic structure of human nutrition in al., 1993). A study conducted in Japan, plasma total
the most abundant compoundsin plants (Velika cholesterol and LDL-cholestrol concentrations
and Kron, 2012).Food source of flavonoids, decreased when increased flavonoid intaking. In
flavonols and  phenolic compounds like other study in Finland quercetin-rich apple and
quercetin, kaempferol, gallic acid and myricetin has onion consumption increases, coronary mortality
a wide range of biological as antibacterial, found to be decreased (Coskun, 2005).

9This research was produced Ms Thesis.
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Quercetin the most important compound of
flavonoids and phenolic compound commonly
found in plants and onions, cocumbers, broccoli,
tomatoes, tea, red wine, fruits, olive oil and apple
crust are rich in quercetin. Myricetin has been in
cranberry, grape, red wine and kaempherol has
been in leek, broccoli, lettuce, grapefruit and black
tea (Arora and Kaur, 1999). Onion plants have
antioxidant properties so as to Asphodelus Ramosus
is an onion plants, it was investigated if it is source
of flavonoids or not. In Turkey it grows widely in
Marmara, Aegean, Mediterranean regions and high
mountain areas (Ban et al., 2006). Flavonoids and
volatile oil contained in plant is known in literature
but is not registered (Zeybek and Zeybek, 1994). So
that was investigated total phenolic and total
flavonoid activities, free radical scavenging activity
and for phenolic profile

Figure 1. Ground flowering part
Extraction

The plant samples were cutted little pieces
with chopper after dried at different tempratures.
The solvent was added as solvent ratio of plant
(Plant (g): solvent (mL)) 1:20 and extracted in
turbulent water bath for 8 hours at 250 rpm.
Methanol, % 50 methanol, ethyl acetate and pure
water were used as solvent. Solution was filtered
using Whatman fitler paper type at the end of time
(Linskens and Jackson, 1997a).

Solvents of filtrate were blown at 40 °C in
evaporator, stock solutions were prepared based on
weighing the remaining solid material. These stock
solutions were centrifugated at 5000 rpm for 15
minutes, stored in freezer (-8 2C) as leaving
sediment (Linskens and Jackson, 1997b).

Total phenolic compounds and total flavonoid
compounds

Total phenols were obtained as gallic acid
equavalents (GAE) and exspressed as mg gallic
acid/gram extract (Gamez et al., 1999). 0.5 mL of
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(gallic acid, chlorogenic acid, vanillic acid, caffeic ac
id, naringin, quercetin, kaempferol) with HPLC of
yellow lily.

Materials and Methods
Plant Material and Reagents

The plants which were oven-dried at 35 °C
and 65 °C Asphodelus Ramosus, Allium Cepa L. and
Allium Porrum L. and colleceted from Akyazi of
Sakarya. The standarts for HPLC analysis were
purchased from Sigma-Aldrich Chemie Gmbh
(Germany) and Merck (Darmstadt, Germany). HPLC-
grade methanol, acetic acid were obtained from
Merc (Darmstadt, Germany). Folin Ciocalteu’s
phenol reagent and 1,1-diphenyl-2—picrylhydrazl
(DPPH) were supplied from Merck (Darmstadt,
Germany). All other chemicals and solvents were
available in our laboratory.

Figure 2. After collected ground flowering part

sample, 2.5 ml Folin reagent (10%, v/v, in water) and
7.5 mL of sodium carbonate solution (20%, w/v, in
water) were mixed in tube at room temperatur for
2 hours. The same event was used for standart gallic
acid (used 0.05- 0.50 mg/mL concentrates). At the
end of time the absorbance was measured at 750
nm and compared to gallic acid.

Total flavonoids were obtained as quercetin
aquavalents (QE) and were expressed as mg
Quercetin equavalent/g extract according to
aluminum nitrate method which was modified
(Moreno et al., 2000). 500 pl (10 mg/mL) extract
was mixed 0.1 mL sodium acetate and after 1
minute 0.1 mL 10% (w/v) Al(NOs)s; was added and
mixed, the volume was completed 5 mL with 96 %
ethanol (v/v). The solutions were waited at room
temperature for 40 minutes and were measured
absorbance at 450 nm.

DPPH (1,1-diphenyl-2-picrylhydrazyl) scavenging
activity
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Trolox and BHT were used as standart. 1 mL
DPPH solvent (50 pg - 1000 pg) was mixed with 4 mL
DPPH solution. 1 mL methanol was used as control
sample. After incubution at room tempreture the
samples and control were measured absorbance at
517 nm (Blois, 1958). Samples absorbance were
compared control samples and free radical
scavenging activity calculated with this formule:

DPPH Scavenging activity (% Inhibition) =
(Acontrol - ASampIe) / Acontrol *100

Copper (ll) ion reducing antioxidant capacity
determination (CUPRAC)

System; the result which of copper (Il)
neokuproin complex from the addition of the

Table 1. CUPRAC TEAC values for referance standarts

antioxidant solution is based on the reduction of
copper (I) neokuproin. Analysis have not been in
antioxidants and against a reference at 450 nm
obtained by measurement of absorbance value
(Blois, 1958). Trolox, vitamin C and BHT were used
as standart reference. The test results in terms of
Troloks® equivalent antioxidant capacity was
expressed as TEAC CUPRAC. Samples and standards
were calculated with the curves of the correct
equations for the results obtained from the
absorbance results of the CUPRAC method against
the antioxidant concentration. The slope of each
line in the graph was proportioned to the curve of
the correct equation for Trolox and the TEACcuprac
values were obtained.

Trolox BHT Vitamin C
Curve 16.603 20.164 22.82
TEACcuprac 1 1.2145 1.3744

Table 2. CUPRAC TEAC values for samples

SAMPLES T°C water MeOH water:MeOH (1:1) Ethyl acetate
Asphodelus ramosus 35 :C 0.1565 0.1708 0.1605 0.1501
65°C 0.2153 0.1868 0.1867 0.1594
Allium cepa L. 35 :C 0.2717 0.1288 0.3001 0.1747
65 °C 0.2673 0.2382 0.3291 0.2126
Allium porrum L. 35 :C 0.1185 0.1338 0.1169 0.1735
65 °C 0.1279 0.1300 0.1253 0.1723

Removal activity of super oxide anion radical

This method is based on clearing of assay
buffer adjusted to pH = 8 nicotinamide adenine
dinucleotide (NADH) with phenazine methasulfate
(PMS) between the reaction results released
superoxide anion radical (02°), Nitro Blue
Tetrazolium (NBT) dye color. Superoxide when
reacted with NBT, occurs monoformazo firstly and
then diformazo. Diformazo gives maximum
absorbance at 560 nm wavelength but NBT color is
not.

HPLC analysis

Fragmantation profiles was obtained in HPLC
system for identified the phenolic compounds and
these conmpounds were concluded by comparing
with standart peak retention times run under the
same HPLC conditions. The HPLC was Shimadzu
Prominance and the fragmantation was done with a
reverse phase colomn Inertsil ODS-2 GL Sciences
Inc. 5 um (4.6x250 mm) C18 and used Shimadzu
SPD-M10 Avp PDA detector (270 nm) (Liu, 1997).
System flow was 1 mL/min and system temperature
was 25 C2 (Miura et al., 2002).

Mobile phase was used as;
A: methanol: water: acetic acid (10:88:2, v/v/v)
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B: methanol: water: acetic acid (90:8:2, v/v/v)

Statistical analysis

Results were evaluated by integration of the
account. Peak fields were calculated for each
standart reagent using the calibration curves as
concentration. Standard deviation was used for all
the values. The correlations were statistical
significant (p<0.05). The result is in accordance with
literature searchs that shows that a high values in
phenolics is often associated with tandem capacity
of scavenging radicals (Oomah et al., 2011).

Result and Discussion

Determination of total phenolic compounds
was analyzed using Folin Ciocalteu reagent, the
most frequently gallicacid was wused as a
standard (Rodriguez-Delgado et al., 2001) and it
was analyzed 0.05-0.5 mg/mL concantration range.
Total flavonoid compounds were determined to be
equivalent to quercetin with aluminum nitrate
method.

Results of yellow lily the dried plant samples
at 65 oC temperature were showed to have higher
than the samples which was dried at 35 oC. The
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extracts which dried plant of 35 °C are sorted
according to differences insolvent:

Waterextract> water: methanol (1:1) extract> met
hanoleextract

Table 3. Amounts of total phenolic compounds of plant extracts

Samples T (2C) Water MeOH Water: MeOH (1:1) Ethyl acetate
35°C 33.51 28.15 29.73 26.01
Asphodolus ramosus +0.33 +0.03 +0.07 +0.07
65 °C 44.46 41.86 42.09 27.55
+0.07 +0.03 $0.10 +0.03
35°C 25.96 22.09 22.07 16.23
Allium cepa L. +0.07 10.26 10,03 +0.03
65 °C 35.85 32.29 41.86 38.09
+0.65 +0.36 +0.03 +0.03
35°C 27.98 18.48 22.83 26.95
Allium porrum L. +0.98 +0.16 $0.13 +1.40
65 °C 33.65 23.24 27.50 27.32
+0.13 +0.26 +0.10 +2.51

*The amount of phenolic substances: phenolic compounds gallic acid is equivalent to the unit was expressed as mg/g extract.
Results are average of 3 parallel test, the standard deviation values were considered

Because of water: methanol (1:1) extract
and methanol extract values are very close of 65 2C
extracts, we can use the same sort like plants which
dried at 35 2C temperature. Hydroxyl groups
of phenols due tothe powerto destroy free

radicals that describes a very important plant
components (Singleton et al., 1999). The studies
indicates a paralel relationship between total
phenol and antioxidant activity (Hatano et al.,,
1989).

Table 4. Amounts of total flavonoid compounds of plant extracts

Samples T (2C) Water MeOH Water: MeOH (1:1) Samples
35°C 754.33 714.03 542.65 733.46

Yellow lily +0.83 +1.75 +4.87 +1.84
65 °C 713.31 742.24 881.04 736.71

+2.76 +4.14 +2.76 4.60

*The amount of phenolic substances: phenolic compounds quercetin is equivalent to the unit was expressed as pg flavonoid
content / g extract. Results are average of 2 parallel test, the standard deviation values were considered

Results of total flavonoid contend suggest
that there is no difference between the
temperaturesto  form a parameter. It  was
concluded that while the water plant extract which
dried at 35 2C has the highest flavonoid value, the
highest flavoniod value of dried plant at 65 °C is
methanol-water (1:1) extract.

DPPH (1,1-diphenyl-2—picrylhydrazyl)
scavenging activity;

Although the decrease in absorbance value
of the expectedincrease in concentration. Because
the absorbance which was decreasing shows that
the rest of the DPPH solution amount and that
means removal of free radicals.

DPPH free radical scavenging activity
comparisons were made on the basis of standard
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reagents which been trolox and BHT. According to
results, trolox with the highest value at 87.69 %
(£0.19) and the second was BHT with 74.44 %
(£0.15). It was asked to be seen how effect created
by different temperature and reported that there is
no difference by temperature and recorded that
solvents were exchange factor for activity with not
to be different effects.

HPLC Analysis; To determine the amount
of phenolic acids and recognition of the UV spectra
and retantion times were compared with standards
(Ozturk et al.,, 2007). Retantion times of standart
reagents could be seen with chromatogrom. Most
of phenolic acids make maximum UV absorbance at
a wavelength of 270 nm (Vinson et al., 1998).
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Figure 4. % Inhibition values of DPPH free radical scavenging activity of plant extract (The results of
the antioxidant activity are average of two parallel tests)
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Figure 5. HPLC determination ofthe optimum conditions of some phenolic acids. 1: gallic acid,
2: chlorogenic acid, 3: vanillic acid, 4: caffeic acid, 5: naringin, 6: quercetin, 7: kaempferol
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Table 5. The phenolic compounds of yellow lily dried at 35 2C of all extracts

Peak Phenolic .and Retantion time Quantity
no flavonoid (minute) Area  (mg/10mg/
compounds mL extract)
1 Gallic acid 3.03 13586 0.016
2 Chlorogenic acid 11.04 5599 0.002
Water extract 5 Naringin 22.79 3864 0.001
6 Quercetin 24.32 1980 0.020
7 Kaemferol 27.76 1221 0.004
1 Gallic acid 3.25 222522 0.039
Yel!:‘)"" Vethanl 2 Chlorogenic acid 11.01 73642 0.009
3; Yc ethanolextract 5 Naringin 22.03 95022 0.047
7 Kaemferol 27.58 85432 0.013
1 Gallic acid 2.93 252355 0.042
Metanol:water 2 Chlorogenic acid 11.06 59407 0.008
(1:1) 5 Naringin 22.35 120093 0.059
extract 6 Quercetin 24.35 2678 0.020
7 Kaemferol 27.72 56789 0.010
Table 6. The phenolic compounds of yellow lily dried at 65 2C of all extracts
Peak Phenolic ?nd Retantion time Quantity
o flavonoid (minute) Area (mg/10mg/mL
compounds extract)
1 Gallic acid 3.53 67124 0.022
2 Chlorogenic acid 11.43 10579 0.002
Water extract 4 Cafeic acid 16.86 3813 0.049
5 Naringin 22.44 179299 0.089
6 Quercetin 25.65 2163 0.020
7 Kaemferol 27.80 1174 0.004
1 Gallic acid 3.12 172045 0.033
vellow Methanol 2 Chlo'r.oger?ic acid 10.94 86789 0.011
lily 65°C  extract 3 Vanilic acid 14.05 92768 0.129
4 Cafeic acid 14.90 76890 0.053
5 Naringin 22.74 394728 0.197
7 Kaemferol 27.89 98763 0.014
1 Gallic acid 2.93 184874 0.035
Metanol: water 2 Chlorogenic asit 10.89 56276 0.008
5 Naringin 22.74 310154 0.154
(1:1) extract .
6 Quercetin 24.40 3456 0.020
7 Kaemferol 27.79 59890 0.010
Conclusion plants has not established values very close results.

According to identification with HPLC of
yellow lily which dried at two different temperature
was concluded that a plant rich in phenolic
compounds. Seven phenolic compounds
are used as the standard reagent were found in
plant. Different extract have been contained
different phenolics. Water extraction which made
with the plant was dried at 65 2C have been caffeic
acid as different from 35 2C’s one (0.049 mg caffeic
acid / 10mg/mL plant extract). Values
of water extracts of phenolic compounds, as
shownin the tableswerevery closeto each
other. Drying temperature difference of the
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Dried 65 2C in the methanol extraction had caffeic
acid and vanilic acid as different from dried 35 °C
temperature. This result concludes
that 65 2C temperature lets to pass plant substance
from plant to extraction solution better than 35 2C.

In MeOH: water (1:1) mix, temperature has
no effect which can be difference for analysis results
and as to results naringin is main compound in the
both of different temperature extract.
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Ozet

Peyzajda en 6nemli gorsel gekicilik kaynagi olan su, rekereasyonel aktiviteler igin ilk sirada tercih edilen
bir 6gedir. Sulak alanlar, doga bilimcileri kadar sosyal bilimcilerin de ilgi alanina giren ve ekolojik 6nemleri ile
birlikte insan topluluklariyla tarih boyunca iliskide olmalarindan dolayi kultiirel siiregleri de sekillendiren
ekosistemlerdir. Sulak alanlar, bulunduklari yerlerin peyzaj kalitesini artirma niteligine sahip olduklar igin
kullanicilara gekici rekreasyonel alanlar olusturmaktadir. Sulak alanlar, nifusun hizli artisi ve yapilasmalarin
plansiz olmasi sebepleriyle tahriplere ugrayabilmektedir. Bu baglamda sulak alanlar, gérsel kaynak degeri olan,
ekolojik ve rekreasyonel aktivitelere olanak saglama gibi islevlerinden dolayl korunmasi ve rehabilite edilmesi
gereken alanlardir. Bu ¢alismada butiincll bir bakis agisi ile Van Kenti yakin ¢evresi kiyi alanlarinda 6nemli sulak
alanlar olan Karasu, Van, Edremit, Donemeg (Engil) ve Gortindi sulak alanlari materyal olarak kullaniimistir.
Arastirma alaninin durumunu yansitan goérintiler, bilgiler ve degerlendirme cizelgesi hazirlanarak uzman
grubunun degerlendirmesine sunulmustur. Gorsel peyzaj kaliteleri ve rekreasyonel kullanim potansiyellerinin
degerlendirilmesi yapilmistir. Elde edilen sonuglara gore alanin goérsel peyzaj kalitesi esasina dayanarak
rehabilitasyon ve benzeri ¢calismalarin uygulanmasi gerektigi vurgulanmuistir.

Anahtar kelimeler: Sulak alanlar, peyzaj kalitesi, Van Kenti, kiyi alani

Visual Landscape Quality and Recreational Potential of Wetlands around Van Province

Abstract

As the most prominent source of visual appeal in landscaping, water is an element that comes at the
forefront of preferred recreational activities. Wetlands are of interest to not only to the nature scientists but
also to the social scientists; in line with their ecological significance, they are ecosystems that have the power
to shape cultural processes as they always were in some sort of relationship with human populations all along
the history. Wetlands improve the landscape quality of the places they are located in and they constitute
attractive recreational sites for the habitants. Yet still, these sites may come to harm due to rapid population
increases and unplanned urbanization practices. In that regard, wetlands should be considered as sites to be
preserved and rehabilitated, owning to their visual esthetics and ecological and recreational significance. In this
study, the wetlands of Karasu, Van, Edremit, Donemec (Engil) and Gorundu, located around the province of
Van, were taken as study materials with an integrated approach. Visuals that reflect the situation of the study
area were presented to the attention of the board of experts, along with relevant information and the
assessment table prepared. The wetlands’ visual assessments and utility potentials were thusly evaluated. As a
result, commencement of rehabilitations and similar studies with regard to the visual landscape quality of the
region were emphasized.

Key words: Wetlands, landscape quality, Van province, coastal sites
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Giris

Sulak alanlar, dinyanin en Uretken
ekosistemlerinden biri olarak binlerce yildan bu
yana insan vyerlesimlerinin odak noktalari
durumunda olmustur (Tiril, 2006). Tarih boyunca,
insanin ilk yerlesimlerinin deltalar, tagkin ovalar,
gol ve akarsu kiyilari gibi sulak alan olarak
tanimlanan yerlerde yogunlastigi gérilmektedir. Su
varliginin ve su yizeyinin artmasinin da, alanin
tercih edilmesinde ve begenilmesinde o6nemli
etkenlerden biri oldugu goz ardi edilemez. Birgok
calismada (Schroeder, 1982; Arriaza ve ark., 2004;
Ozhanci ve Yilmaz, 2011) su elemaninin peyzaj
kalitesini estetik anlamda olumlu olarak arttirdig
belirtilmistir (Glneroglu, 2017).

Kiyillar ve sulak alanlar diger dogal alanlar
gibi hizla artan nifus ve plansiz yapilasma ve kent
blyUmeleri sebepleriyle fiziksel ¢evre tahriplerine
ugrayabilmektedir.

Tirkiye’de sulak alan  manzaralarinin
korunmasi  ve surdirilebilirligi  igin  cesitli
girisimlere ragmen, 6zellikle Dogu ve Giineydogu
Anadolu bolgesi gibi az gelismis bolgelerde bu
peyzajlar mevcut ekonomik faaliyetlerin yani sira
ekonomik kalkinmayi 6n planda tutan bolgesel ve
yerel kalkinma planlarinin  tehdidi altindadir
(Baylan ve ark., 2013).

Suyun kara ile birlestigi yer olan kiyilar,
gecmisten glinimiize birgcok medeniyet igin en
onemli yasam alanlari olmuglardir. Peyzajda suyun
estetik bir eleman olarak 6nemi Mezopotamya ve
Misir bahgelerine kadar dayanmaktadir. Kendine
ait bir formu olmayip bulundugu alana gore
sekillenen su, ister durgun, ister hareketli olsun
bircok peyzaja sekil veren ana elemanlardan biridir
(Burmil  ve ark.,, 1999). Peyzajin  diger
elemanlarinda oldugu gibi, sulak alanin gorsel
kalitesini arttiran en o6nemli faktorlerin basinda
bicim yoniinden gorilen zithklar gelmektedir. Islak
alan ¢ok dizse ve alani sinirlayan arazi dik egime
sahipse, bu durum gorsel kaliteyi arttirmaktadir.
Bunun yani sira sazliklar ve su aynalari gibi dokusal
zitlik olusturan elemanlarin bir arada bulunmasi da
ayni etkiyi yaratmaktadir. Gorsel kaliteyi arttiran
bir diger faktoér de komsu arazilerdeki farkh
kullanimlarin ortaya koydugu zithklardir (Roger ve
Golden, Inc, 1997).

Peyzajda suyun estetik ve gorsel ozelliklerini
karakterize eden, su ile birlikte vejetasyon ortisd,
doku, renk ve form agisindan dogayla uyumlu
mimari 6gelere sahip alanlarin, gorsel kaliteyi
yikselttigini ve kullanicilar tarafindan rekrasyonel
amagclar icin daha ¢ok tercih edildigini ortaya koyan
calismalar bulunmaktadir (Ozhanci ve Yilmaz, 2011;
Ozgeris ve Karahan, 2015). Ak (2010)’a gére, gorsel
kalite calismalari fiziksel ¢evrede meydana gelen
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degisimleri gorsel acgidan, olusturdugu veriler
baglaminda  kirsal ve  kentsel  gevrelerin
planlanmasinda ve tasariminda, bazi yonetsel
politikalarin  olusumunun saglamasinda 6nem
tasiyan yonlendirici bir arag olarak kullaniimalidir.

iskocya Doga Mirasi Cevresel Degerlendirme
el kitabinda (SNH., 2013) yayimlanan gorsel peyzaj
degerlendirmesinde kullanilan sérvey formlarindaki
peyzajin godzlenmesi ve tanimlanmasina yonelik
kriterler: Gorulebilir fiziksel bilesenler: arazi formu,
arazi Ortlisi ve arazi kullanimlari, su varhgi,
ormanhk alan, koruluk, agacliklar, tarim alanlari,
hayvanlar, yerlesim alanlari, diger arazi kullanimlari
(bolge ve kent parki gibi), dogrusal ozellikler (arag
yolu ve kiyi gizgisi gibi) ve noktasal 6zellikler (kale
ve anit gibi) seklindedir.

Bir alanin peyzaj kalitesinin ortaya
konulmasi i¢in gorsel peyzaj degerlendirmesi
yapilmahdir.  Gorsel  peyzaj degerlendirme

parametrelerinin  belirlenebilmesi igin peyzajin
gorsel algisi, tercih ve degerlendirmeleri Uzerine
yapilmig  ¢alismalara gbére bu parametreler
algisal/duyugsal ve biyofiziksel basliklari altinda
gruplandinimistir. Biyofiziksel parametreler BCMF
(1997), Clay ve Daniel (2000), Wu ve ark. (2006),
Arriaza ve ark. (2004), Sevenant ve Antrop (2009),
Uzun ve Miderrisoglu (2011), Jahany ve ark.
(2012), SNH (2013), Huang (2014) ve BLM
(2016)’'ye gore; gorus alani genisligi, aciklik,
sinirlarin bigimi, siluet, arazi silueti, genislik, egim,
baki, arazi formu, rolyef, arazi Ortisl, bitisik
manzara, kulturel degiskenler, bitki oOrtlst, tir
acisindan zenginlik ve su varhgidir. Van Gola
havzasinda 6nemli sulak alanlar yer almaktadir.
Van Kenti yakin cgevresi kiyi alaninda da sulak
alanlar mevcuttur. Bu ¢alismada 6nemli sayilan
farkh blyuklikteki Karasu, Van, Edremit, Donemeg
(Engil) ve Goriindi sulak alanlarinin peyzaj koruma
slirecinde gorsel peyzaj kalitesi ve rekreasyonel
kullanim potansiyelinin degerlendirilmesi
amaclanmistir.

Sulak alanlarin tanimi

Batakhklar, turbalklar, taskin duzlikler,
nehirler, goller, tuzlalar, mangrovlar, deniz ¢ayiri
yataklari, mercanlar, gelgit aninda alti metreden
derin olmayan deniz kiyisi alanlar gibi kiyr sulak
alanlarinin yani sira, atik su aritim havuzlari ve
barajlar gibi insan yapisi sulak alanlar da sulak alan
tanimina dahil edilmektedir (Meri¢ ve Cagirankaya,
2013). Turkiye’nin de 1994 yilinda taraf oldugu
Ramsar Soézlesmesi'nde sulak alanlarin  tanimi;
“Dogal ya da yapay; surekli ya da mevsimsel; tatl,
acl ya da tuzlu; durgun ya da akan su kitleleri;
batakliklar, turbaliklar ve gelgitin ¢ekilmis aninda
derinligi alti metreyi asmayan deniz sular” olarak
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tanimlanmaktadir (Resmi Gazete, 1994). Sulak
alanlar ¢ok farkli boyutlarda islevler ve degerlere
sahip olmaktadirlar.

Sulak alanlarin islev ve degerleri:

Sulak alanlar, sahip olduklari biyolojik
cesitlilik nedeni ile dinyanin dogal zenginlik
miizeleri olarak kabul edilen, dogal islevleri ve
ekonomik degerleriyle yerylziinin en Onemli
ekosistemleridir. Sulak alanlarin islev ve degerleri
iki ana baslik altinda toplanabilir (Karadeniz, 1995;
Tiril, 2006).

e Dogrudan kullanim degerleri; tuz iretimi,
su drdnleri Gretimi, sazcilik, tarim ve hayvancilik,
otlatma, kereste temini, icme, kullanma ve sulama

suyu, ulagim, turizm olanaklari gibi dogal
Urunleridir.

Dolayli  kullanim  degerleri; yeralti  sularini
beslemesi ve sularin bosalimini saglamasi; su
rejimini dizenleme; firtina ve sellerin etkisini
azaltma; bulundugu bdlgenin iklim kosullarini
dizenleme; tortu ve zehirli maddeleri tutmasi ve
kullanmasi ile suyun kalitesini iyilestirmesi;
sediment ve besin depolama; biyolojik cesitliligi
barindirma gibi dolayh sekilde ekonomiye buyik
katkilarda bulunan islevleridir. Sosyal aktiviteler
olarak egitsel ve bilimsel arastirma ortami sunma;
gorsel peyzaj degerler sunma, doga ile i¢ ice olma
ve degisik rekreasyonel ve sportif faaliyet imkanlari
sunma gibi psikolojik ve fiziksel agidan saglikli
toplum varligina olanak saglamaktadir.
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Materyal ve Yontem

Bu calismada Van il sinirlari icinde, Van
Kentinin yakin cevresi kiyi alaninda yer alan ve
kentsel faaliyetlerin etkisi altinda kalan sulak
alanlar ana materyali olusturmaktadir (Sekil 1, Sekil
2). Galisma alani; 607 km? luk hacim ve 3.626
km?lik alaniyla dinyanin en biyik sodali ve
Turkiye’nin en blylk golu olan Van Goli’'nin Kiyi
bolgesinde, Karasu Sulak Alani mevkiinde 38°35' ve
38°33' Kuzey enlemleri ile 43°12' ile 43°14' Dogu
boylamlari arasindaki bdlgesinden baslayarak
kiyiya paralel 38°20' ve 38°19' Kuzey enlemleri ile
42°55' ve 42°54' Dogu boylamlari arasinda
Gorindlu  Sulak Alanina kadar olan bolgede
gerceklestirilmistir.

Alanda mevcut olan farkli buylklikteki
sulak alanlar: Karasu, Van, Edremit, Ddnemeg
(Engil) ve Gorundu Sulak Alanlandir. Bu alanlarin
gorsel peyzaj agisindan yiksek potansiyele sahip
oldugu dustntlmektedir. Calismada alanla ilgili
gozlem yapmak i¢in yerinde inceleme ve uzman

peyzajin gorsel kalite degerlendirmesi; algi
faktériinden bagimsiz ve bigimsel ydnde olup,
biyofiziksel parametreler dikkate alinmistir.

Gorsel kalite degerinin belirlenmesinde
uygulanan metod; BCMF (1997), Wu ve ark. (2006),
Cakci (2007), Uzun ve Miderrisoglu (2011), Jahany
ve ark. (2012), SNH (2013), BLM (2016) ve Huang
(2014) ¢alismalarindaki yontemlerden
yararlanilarak gelistirilmistir. ~ Alandaki peyzajin
gorsel kalite degerinin belirlenmesindeki
Olgutlerden: su varhgr (berrakhgi), bitki varligi,
komsu manzara, topografik cesitlilik, dogal
elemanlar ve kdltirel varliklar degerlendirmeye
alinmistir.  Gorsel  peyzaj  parametrelerinin
degerlendirilmesi 5 puan lizerinden ve 10 kisilik bir
uzman grubu tarafindan yapilmistir. Uzman
grubunda alti kisi peyzaj mimari ve 4 Kkisi ilgili
meslek grubu olan turizm ve gevre bilimci olarak
yer almistir. Elde edilen veriler dogrultusunda sulak
alanlarin peyzaj kalitesi ile iliskisi, rekreasyonel
kullanim durumu ve potansiyeli degerlendirmeye

grubunun degerlendirmesi arastirma yontemi alinmig, oneriler getirilmistir. Uzman grubunca bu
olarak kullaniimistir. Bélge ve konu ile ilgili yazili ve sulak alanlarin  goérsel  peyzaj biyofiziksel
gorsel kaynaklardan yararlanmis, alan arastirmasi parametrelerine gore degerlendirilmesi asagidaki
yapilmis, ilgili kisi ve kurumlar ile s6zIi gorisme tabloya gore yapilmistir.
yapilmistir.  Bu c¢alismada sulak alanlarla ilgili
KarasuSuI_i\_l'a;u/ ? )
N
Van Merke P
Van Sulak Alani Legend
Edremit Sulalg Sulak Alan(wetland)
é — Nehirler(Rivers)
g s Donefmec Sulak Alani -GoI(Lake)
rindig =TS Kiy1 Kenar Cizgisi(Shorline)
| ~— A\ @ Van Merkez
0 4,258,5 17 Kilometers
T T T Y T |
Sekil 2. Arastirma alaninda bulunan sulak alanlarin konumu
Bulgular ve Tartisma Calisma alanindaki ekonomik anlamda

Arastirma alanina ait peyzajin dogal ve

sosyo-kiltirel yapisi ile ilgili oOzellikleri ortaya
konulmustur.
Calisma alanindaki sulak alanlarin  genel

ozellikleri, konumu ve degerlendirmesi
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geleneksel yasam bicimlerinin basinda hayvancilik
(6zellikle de buyikbas) ve balikgilik gelmektedir.
Calisma alaninda biyolojik c¢esitlilik, golin
tuzlu-sodal sulari nedeniyle sinirlidir (Anonim,
2016). Van Goli'nde arastirma alani sinirlarinda
Chalcalburnus tarichi (inci kefali) avciligl yaygindir.


http://tr.wikipedia.org/wiki/Chalcalburnus_tarichi
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Van Golu kisin donmadigi igin kus cesitliligi
acisindan zengin sayllmaktadir. Bu sazliklar birgok
su kusu tarlerine ev sahipligi yapmaktadir
(Alaeddinoglu, 2006). Calisma alanindaki fauna
cesitliligi,  farkh  rekreasyonel ve  turizm
beklentilerine katkida bulunabilme potansiyeline
sahiptir. Van GolU’ndeki sulak alan vejetasyonunda
Bolboschoenus maritimus var. maritimus, Typha
latifolia, Phragmites australis, Schoenoplectus

lacustris subsp. tabernaemontani, Sparganium
erectum subsp. erectum ve S. erectum subsp.
microcarpum gibi taksonlar, topluluklar meydana
getirmektedirler (Anonim, 2015a). Calisma alani
sinirlarinda ¢evre kalitesini arttiran, biyolojik
cesitlilik ve sosyo-ekonomik degerler iceren
peyzajin gorsel kalitesine sahip olan sulak alanlarin
konumu ve uzman degerlendirme sonucu asagida
verilmigtir.

Cizelgel. Gorsel peyzaj biyofiziksel parametrelerine gore degerlendirme cizelgesi BCMF (1997), Cakci (2007),
Uzun ve Miiderrisoglu (2011), SNH (2013), BLM (2016).

Puanlar
Kriterler > 4 3 2 1
k bask lizeyi varligi ¢ok fiziksel kalitesi
o Gok baskin ve Su yuzeyi Xar '8! 60 Su varhg Su varhgi az Suyl’,l.n "|Z|"se" aitesi
Su varhgi berrak su baskin degil, berrak 2 L ... ve gorlintusi ¢cok
. L az belirgin  belirgin ve kirli e Lot
varhg olmayan su ylzeyi kotu, kirli
Bitki varligi Cok cesitli Cesitli Az cesitli Cesitli degil Bitki 6rtlist yok
Topo'g'raflk Cok belirgin Belirgin Az belirgin  Belirgin degil Hig belirgin degil
cesitlilik,
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manzara g & derecede 8 ¢ & &
Dogal
Dogal Dogal El I Y |
Dogal osa oga emaniar apisa Yapisal elemanlar ¢ok
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baskin baskin elemanlar  baskin
dengede
Kaltarel Yakin, cesitli ve - Uzakta,az  Uzakta ..
varliklar belirgin Yakin, cesidi az belirgin belirgin degil Meveut degil

Karasu Sulak Alani: Karasu Cayr’'nin Van
Golu ile birlestigi noktada tasinim ve ¢okelme
sonucunda olusmus bataklik sazlik bir alandan

ibarettir.  Uluslararasi  6nemi 2016 yilinda
onaylanan  Karasu Sulak Alani 339 ha
biyikligindedir.  Yiziincd  Yil Universitesi

yerleskesine yaklagik 6 km uzaklikta olup, Van
tarihinde ©6nem tasiyan Zeve Sehitligi de bu
deltanin icinde yer almaktadir. Karasu Cayi'nin
yatagl bolgeyi kuzey ve giiney olmak lzere ikiye
bolmektedir. Tarim alanlari disinda kalan arazi,
hayvan otlatmada kullanilan genis dag bozkirlariyla
kapl olup, cay yataginda ve gol kiyisinda c¢ok
miktarda sazlik, bataklik ve kumul alanlar
bulundurmaktadir (Sekil 3). Karasu Cayi’'nda
bulunan Alburnus timarensis (dere inci kefali)
endemik bir tirdir. Deltanin etrafindaki tarim
arazilerinde ¢ok miktarda tarla kuslari kulugkaya
yatmaktadir (Adizel ve Durmus, 2014; Anonim,
2016). Yiziinci  YiI Universitesi yerleskesine
yakinhgl nedeniyle rahatlikla ziyaret edilebilecek ve
egitim amacl kullanilabilecek dogal bir laboratuar
niteligindedir. Yore avcilarinin en ¢ok ugradigl
avlaklardan biri durumundadir. Bu sulak alan yogun
yverlesimden uzak mesafede oldugundan olumsuz
etkilere fazla maruz kalmadigi icin calisma alandaki
diger sulak alanlara gore dogalligi daha fazla
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korunmustur. Alan biyofiziksel parametrelerden; su
varligl, bitki ortlisi, topografik cesitlilik, dogal
elemanlar, kilturel varliklara (Zeve Sehitligi) sahip
oldugu icin gorsel peyzaj kaynagl acisindan
zengindir. Rekreasyonel faaliyet kapsaminda; kus
gozlemciligi, doga yuriyis, sportif olta balikgiligl,
kamp ve karavan turizmi, botanik turizmi, foto
safari ve tarihi gezinti etkinlikleri yapilabilir.

Van Sulak Alani: Baslangic noktasi
Yiiziincii Yil Universitesi yerleskesinde, bitis noktasi
Edremit ilcesine dayanan kiyi seridindeki sazhk
batakhk alan olup, toplamda 500 ha
blyukligiindedir. Bircok noktada kiyi kanununun
goz ardi edilmesi ile gorintl kirliligine sebep
oldugu gibi, golin hizla kirlenmesine de vyol
acmaktadir. Bazi  bolimlerde g6l suyunun
ylkselmesine karsi kiyi asinmasini engellemek igin
suya dokiilen kayalar kiyr seridi estetigini bircok
bakimdan olumsuz etkilemistir (Cetinkaya, 1993;
Adizel ve Durmus, 2014). Son yillarda ilin aldig1 go¢
sonucu Van Sazligi alaninda kiyi kanununa
uyulmadigindan, kanunsuz ve hizli gelisen
yapilasma sonucu, sulak alan, yerlesim tehdidi
altindadir. Bu sulak alanin Van Kalesi bolimd tarihi
sit alaninda olmasina karsin ciddi koruma
bulunmamaktadir. Saz kesimi, saz yakma, yumurta
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toplanmasi, kirlilik, avcilik ve asiri otlatmalar basta
gelen problemlerden sayilsa da en 6nemli sorun
kanunsuz ve hizli gelisen yapilasmadir. Son yillarda
Van Sazlik Alanina dahil olan Van Kalesi ve
civarindaki sazliklar ile feribot iskelesi bélgesinde,
kagak yapilasma sonucunda sazligin 6nemli bolumi
tahribe ugramistir (Sekil 4). insan faaliyetleri
bakimindan alan ¢ok hareketli olmakla birlikte,
sazhgin 6zellikle iskele Mahallesi ile Van Kalesi
arasindaki bolimi ornitolojik ve tarihi bakimdan
cok oOnem tasimaktadir. Alan  biyofiziksel

parametrelerden; su varligi, bitki ortisd, komsu
manzara, topografik  ¢esitlilik ve  kiltirel
degiskenlere (Van Kalesi, Kaya Celebi Camii, Hlsrev
Pasa imareti, Ulu Camii gibi) sahiptir. Fakat suyun
mevcut fiziksel kirliligi gorsel deger acisindan
negatif etki yaratmaktadir. Su kirliligi nedeniyle
alanda balik bulunmamaktadir. Rekreasyonel
faaliyet kapsaminda; kus gozlemciligi, doga
yurlyist, fotografcilik ve tarihi gezinti etkinlikleri
yapilabilir.

Sekil 3. Karasu sulak alani

Se:kil 4. Van uIak alani

Sulak 150 ha

Alani:
blyuklugindeki sulak alan, Van-Edremit arasinda
g0l ile sazlk arasinda olusmus bir kumul seti olarak

Edremit

kurak donemlerde sazligi goélden ayirmaktadir
(Cetinkaya, 1993; Anonim, 2015b). Bu sazlik, kente
ve yerlesim alanlarina yakinhigr nedeniyle zaman
icinde sazhk 6zelligini kismen yitirmis hatta sazlik
alan agisindan kagulmistir (Sekil 5). Bu sazlik kent
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merkezine yakin olmasi nedeniyle kati atik, evsel
atiklar, saz yakma, su kanalizasyonu tahliyesi gibi
kentin olumsuz etkileri altinda kalmaktadir.
Havaalani bu sazhiga yakin oldugu icin, sazliktaki
kuslari olumsuz etkilemektedir. Peyzajin
biyofiziksel parametrelerinden; su varligi, bitki
ortlsU, bitisik manzara ve kiyi ¢izgisi varliklarina
sahip oldugu icin gorsel peyzaj degerleri agisindan
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zengin durumdadir. Bu alanda rekreasyonel
faaliyet kapsaminda; kus gozlemciligi, doga
ylrayast, foto safari ve bisiklet biniciligi etkinlikleri
yapilabilir.

Dénemeg¢ (Engil) Sulak Alani: Van'in
Edremit ilgesi Cigekli beldesi sinirlari icerisinde yer
almaktadir. Van Goli’nin glineydogu kiyisinda
bulunan bu deltay;, Van—Gevas Karayolu ortadan
ikiye ayirmaktadir. Delta alani kamislik, sazlik,
camur ve kumul duzlikleri ile kaph olup, alandaki
meralar ve tarim alanlarinda meyvecilik, tarim ve
hayvancilik  yapilmaktadir  (Cetinkaya, 1993;
Anonim, 2015b). 300 ha buyukliginde ve
uluslararasi 6nemi 2016 yilinda onaylanan Engil
Sulak Alani, kuslar i¢cin olduk¢a ©nemli bir
habitattir. Havzada 06zellikle drenaj kanallarinin
etkisi ile en c¢ok tahrip edilmis sulak alanlarin
basinda gelmektedir. Bu alan Doga Dernegi

tarafindan hazirlanan Tirkiye’nin en zengin doga
alanlariyla ilgili teknik envanter 0Ozelligine sahip
Tirkiye’'nin Onemli Doga Alanlari arasinda vyer
almaktadir (Adizel ve Durmus, 2014; Anonim,

|
Sekil 5. Edremit sulak alani

Goriindii Sulak Alani: Akdamar Adasi’nin
gineybatisinda, 124 ha alanla Van Goli’nin gliney
kiyisinda yer almaktadir (Sekil 7). Gevas-Tatvan
karayolu bu sazhgin kenarindan gec¢mektedir.
Gorindi Koyl gol kiyisinda  yer almaktadir
(Cetinkaya, 1993; Anonim, 2015b). Yerlesim
yerlerinden uzak mesafede bulunmasi nedeniyle
bu sazhgin dogal vyapisi korunmustur. Alan
biyofiziksel parametrelerden; su varligi ve
berrakligi, bitki 6rtlsi, komsu manzara ve dogal
elemanlara sahip oldugu icin gorsel peyzaj kaynagi
acisindan zengindir. Bu alanda rekreasyonel
faaliyet kapsaminda; kus gozlemciligi, doga
ylriylsi ve foto safari etkinlikleri yapilabilir.
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2015b). Dénemeg Sulak Alani, Dilkaya Koéyi'ne ve
daginik yerlesimlere yakinhgi nedeniyle saz kesimi,
saz yakma, yumurta ve yavru toplamalara maruz
kalmaktadir. Dénemeg deltasi ve cevresi, dinya
olgeginde nesli tikenmekte olan dikkuyruk érdegin
(Oxyura leucocephala) iireme alanlarindan biridir.
Son arastirmalar bolgede Hazar sumrusunun da
(Sterna caspia) Uredigini gostermektedir. Alanda
Ureyen diger kuslar arasinda vyaz Ordegi
(Marmaronetta angustirostris), paspas patka
(Aythya nyroca), kiclk karabatak (Phalacrocorax
aritotelis) ve Van GOlU martisi (Larus michahellis)
da bulunmaktadir (Anonim, 2015a). Donemeg
Deltasi’nin yonetim plani bulunmamaktadir. Alan
biyofiziksel parametrelerden; su berrakligi, bitki
ortlist, komsu manzara, topografik cgesitlilik, dogal
elemanlar ve kdltirel varliga sahip oldugu icin
gorsel peyzaj kaynagi agisindan zengindir (Sekil 6).
Alanda rekreasyonel faaliyet kapsaminda; kus
gozlemciligi, doga yiriyis, sportif olta balikgihgi,
kamp ve karavan turizmi, foto safari ve tarihi
gezinti etkinlikleri yapilabilir.

Yapilan uzman degerlendirmelerine gore
arastirma alaninda bulunan sulak alanlarda flora-
fauna ve habitatlan ile ilgili géruslerinde; kentsel
faaliyetleri etkisi altinda bulunmasiyla birlikte
peyzajin goérsel kalitesi acisindan degerli kaynaga
sahip olan Van Sulak Alninda, boélgeye ait endemik
bir tur olan Alburnus timarensis (dere inci kefali) da
bu alanda bulundurmasi ve Uremesi saglamasi
olasidir. Sorunu gidermek igin gereken altyapi
cahismalarit  oOzellikle su  kirliligini  giderme
calismalarinin gerceklesmesiyle alanda vejetasyon
zenginligi de saglanacaktir. Bir sulak alanin veya
dogal alanin sahip oldugu bir Oozelligin 6nemi
blylklGglyle orantili olarak artmasi gorisuyle, git
gide alani kiicilmekte olan Edremit Sulak Alanini
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kentsel faaliyetlerin etkisinden koruma galismalar Goriindu sulak alanlarinin uzman grubu tarafindan
daha ciddi ve yasal zeminlere dayali olmalidir. yapilan gorsel peyzajin biyofiziksel parametrelerine
Cizelge 2’de Karasu, Van, Edremit, Donemeg ve gore degerlendirme sonucu verilmistir.

Sekil 6. Engil sulak alani

Sekil 7. Goériindi Sazlig

Cizelge 2. Karasu, Van, Edremit, Engil ve Gorliindi Sulak Alanlarinin Gorsel peyzaj biyofiziksel parametrelerine
gore degerlendirme sonuglari

Sulak alanlar

Kriterler

Karasu Van Edremit Engil Goriindii

Su varhgi 48 30 38 44 48
Bitki varligi 33 25 26 28 35
Topografik cesitlilik 43 37 28 38 37
Komsu manzara 34 40 29 41 40
Dogal Elemanlar 42 37 31 39 45
Kaltirel varliklar 37 48 15 35 17
Toplam 237 217 167 225 222

Bu degerlendirmede sulak alanlarin iginde gorluntusl, bitki ortisi ve dogal elemanlar
Karasu sulak alani en yiksek puani almistir. Su acisindan Karasu ve Gorindi sulak alanlari en gok
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puan alan iki sulak alanlardir. Gorsel peyzajin
biyofiziksel parametrelerinden kiltirel zenginlik
acisindan Van sulak alani en ¢ok puana sahip olan
sulak alani olup, su gorintisi ve bitki varhgi
acisindan en az puan alan sulak alandir.

Ramsar  SoOzlesmesi  kriterlerine  gore
Tirkiye’de 135 adet “Uluslararasi Oneme Sahip
Sulak Alan” ve 14 adet “Ramsar Alan” ilan
edilmistir (Meri¢ ve Gagirankaya, 2013). Bunlardan
gorsel peyzaj agisindan énemli alanlar olan; aci gol,
tath gol, sulak cayirlar, karisik genis yaprakh
ormanlar gibi c¢esitli  habitatlari  biinyesinde
barindiran Kizilirmak Deltasi ve sulak alan mozaigi
olup tuzlu, tath ve aci su ekosistemlerini iceren
Gediz Deltasi “Ramsar Alan1” olmaktadir. Arastirma
alaninda aci ve tuzlu suyu olan Van Golu kiyisinda
bulunan sulak alanlarin ekosistemleriyle yaklasik
benzerlik tasimaktadir. Ancak arastirma alanindaki
sulak alanlarindan en biytkleri dahil Kizil Irmak ve
Gediz Deltasi gibi bilinmemektedir ve koruma
yonetmelikleri bulunmamaktadir.

Sonug ve Oneriler
Kentlerin kurulmasinin doga lzerinde baski
ve tahribat yarattigi bilinen bir gergektir. Ancak bu

tahribati en aza indirmek icin, yapilasmalarin
sinirlarinin ~ belirlenmesi  ve dogal alanlardan
koruma-kullanma  dengesi  sinirlari  igersinde

yararlanilmasi igin yol gosterici planlarin yapimi
onemlidir. Van Kenti yakin gevresi kiyi alanlarinda
Karasu, Van, Edremit, Donemeg (Engil) ve Gériindu
sulak alanlari bulunmaktadir. Bu sulak alanlardan
Van sulak alani ve Edremit sulak alani kent
merkezine vyakin olduklari icin, sazlik 6zelligini
kaybetmek Uzeredirler. Buna karsin Karasu ve
GoOrundu sulak alanlari kent merkezine nispeten
uzak olduklari igin dogal yapilari korunmus ve
tahribata fazla maruz kalmamiglardir. Van, Edremit
ve Engil sulak alanlarinda onarim c¢alismalarinin
gerceklestiriimesi ve alanin dogasina uyumlu
diizenlemelerle ziyaretgilere acilmasi
onerilmektedir. Van il merkezinin yaklasik 5 km
batisinda yer alan Van Kalesi kentin fiziki yapisinin
en 6nemli ve 6zglin 6gesidir. Van sulak alani gorsel
peyzaj kaynaklari agisindan zengin olmasina
ragmen dusik puan almasinin nedeni, suyun
fiziksel kirliliginin yani sira, bitki varhg agisindan
zayif ve alanin genel gevre kirliliginin olmasidir. Van
Sulak alani ile Van Kalesi bir alanda bulunmakta

olup rehabilitasyonu (6zellikle suyun fiziksel
kirliligini giderme ve o©nleme, bitki takviyesi
yapma), bakim c¢alismalari ve koruma altina

alinmasi ile bolgeyi 6nemli bir gorsel peyzaj alani
haline getirmek miimkiin olacaktir. imar Kanunu’na
aykiri yapilagsmalarin, kati atik ve atik su kirliliginin
neden oldugu tahribati engellemek icin kiyi koruma
planlarinin yapilmasi zorunludur. 3621 sayil Kiy
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Koruma Kanunu’nda tanimlanan yapilagmalar
disina c¢ikmadan bolge sulak alanlari gevresinde
rekreasyon, kiltur, spor, eglence, dinlenme, saghk
ve sosyal gibi kamu yararini gbzeten tesislerin
kurulmasi ve dogal habitat alanlarinin korunmasi
onerilmektedir. Van Kenti yakin g¢evresi kiy
alanlarinin sulak alan potansiyeline sahip olmasi,
onemli kus gog¢ rotalari Uzerinde bulunmasi,
alandaki her bir sulak alanin ornitolojik dnemini
arttirmaktadir. Bu sulak alanlar arasinda Karasu ve
Donemeg Deltasi uluslararasi koruma statisiine
sahip olmakla birlikte higbiri bir RAMSAR alani
olarak belirlenmemistir. Gorsel peyzaj kaynaga
sahip olan Van’daki sulak alanlarin peyzaj kalitesini
korumak ve ekolojik sirdurilebilirlik igin Doga
Koruma ve Milli Parklar Genel Mudurligt, Tarkiye
Cumbhuriyeti Orman ve Su isleri Genel MidirlGgi
yerel birimlerinin insan kaynaklari ve kurumsal
kapasitenin gelistirilmesi oncelige sahip
gorinmektedir. Yapilan c¢alismalar, yerel karar
vericiler ve yerel halk arasindaki sulak alanlarda
bilinglendirme faaliyetlerinin yani sira entegre
sulak alan yonetim planlarinin hazirlanmasi ile
desteklenmelidir. Sulak alan gorsel peyzaj
kalitesinin  korunmasi icin ¢esitli Olceklerde
kurumsal isbirligi, Van’da sulak alan manzaralarinin
korunmasi esnasinda en o6nemli sartlardan biri
olarak gorilmektedir.
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Ozet

GCalismada Tiirkiye aricilarinin farkli koloni yonetim sistemleri itibariyle ekonomik performanslarinin
ortaya konulmasi amaglanmistir. Arastirma verileri basit tesadifi 6rnekleme ile segilmis 455 aricidan anket
yoluyla toplanmistir. Arastirmada incelenen aricilarin karliik durumunu ortaya koymak igin aile isglicli ve
yonetim karsiligi ve kar marji orani géstergeleri, likidite durumunu ortaya koymak igin cari oran ve bor¢ 6deme
yetenegini 6lgmek icin borg/6z sermaye orani kullanilmistir. Arastirma sonuglari, Tirkiye’de aricilarin ortalama
126 koloni ile faaliyetlerini siirdlirdiiglint ve bolgeler arasi goger aricilarin en fazla koloniye sahip oldugunu
gostermistir. Tarkiye’de bir aricinin koloni basina net geliri ortalama 328 TL ve masraflari 141 TL olup, aricilar
aile isglici ve yonetim karsihig1 olarak bir koloniden 187 TL gelir elde etmektedirler. Arastirmada ayrica Tirkiye
aricilarinin karliliginin, likidite durumunun ve édeme yeteneginin yeterli seviyelerde oldugu tespit edilmistir.
Koloni bagina aile is glici ve yonetim karsiligl, bolgeler arasi gocer, karma ve biylk olgekli aricilik
isletmelerinde, digerlerine nazaran daha iyi durumdadir. Orta ve bliylk 6lgekli, sabit ve ek gelir amagh aricilik
yapan isletmeler, ekonomik olarak digerlerinden daha basarilidir. Tarkiye’de kiglik ve orta olgekli aricilik
isletmelerinde aricilik ek gelir amagh olarak sirdiirmek ve blyik &lcekli isletmelerde karma Uretim sistemini
benimsemek ekonomik performansi arttirabilecektir.

Anahtar kelimeler: Aricilik, koloni yonetim sistemi, ekonomik performans, Tirkiye

Economic Performance of Beekeepers under Different Colony Management System in
Turkey

Abstract

The study examined the influence of production system and migration on economic performance of
beekeepers in Turkey. The research data were collected from randomly selected 455 beekeepers by using well-
structured questionnaire. Return on family labor and management, liquidity and solvency measures were used
to reveal economic performance. Research results showed that the net income per colony was $140, on
average, and the expenditures of per colony was are $61. Research results also showed that profitability,
liquidity and solvency of beekeepers were satisfactory level in Turkey. In small scale beekeeping business, the
age of the beekeepers, production system, mobility and the number of colony affected the economic
performance negatively, while credit use and income per colony had positive effect. However, participation the
education program, marketing type, the number of colony influenced the economic performance negatively in
medium and large scale beekeepers. Focusing on mixed production system and record keeping had the positive
effect on economic performance in medium and large scale beekeepers. Orientation of small and medium size
beekeepers to sustain beekeeping as a subsidiary sources of income and adopting the large scale beekeepers to
mixed production system may increase the economic performance in Turkey.

Key words: Beekeeping, production system, migratory beekeeping, economic performance, Turkey
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Giris

Aricihk diinyada 4500 yildir devam eden
ekonomik bir faaliyettir. Diinyada aricilik yalnizca
gelir kaynagi degil, ayni zamanda kirsal alanda
yasan insanlar icin kismi zamanli is ve bir tir hobi
olmustur. Aricilik tozlasma araciligiyla tarimsal
tretime, cevresel sirdirilebilirlige ve insan
sagligina katkida bulunmaktadir. Kis aylari da dahil
olmak uzere yil boyunca gigekli kultur bitkilerinin
ve endemik bitkilerin var olmasindan kaynakh
elverisli ekolojik kosullar sayesinde Tirkiye; diinya
aricilik sektoériinde ana aktorlerden bir tanesidir.

Tirkiye diinya bal Gretiminin %6’sIn1
olusturmaktadir ve diinyada bal Ureten ulkeler
arasinda ikinci siradadir. Ayrica dinya ari

kolonisinin %8’i Tuirkiye’dedir. Turkiye ekonomisine
aricihgin katkisi yaklasik 330 milyon dolardir. Diger
yandan aricilik kirsal alanda 35 bin kisiye istihdam
saglamaktadir (FAO, 2014). Son zamanlarda i¢ ve
dis bal ve ari Grinleri talebi ariciik sektérind,
kiigik olgekli Uretim birimlerinden, modern ve
ticari ekonomik isletmelere dénistirmistir. Son
yillarda aricihk sektorli  giderek gelisen  bir
endistriye dondstiglinden, cevresel dengeleri
korumak ve ekonomik gelismeye katkisini artirmak
icin ariciik isletmelerinin  ekonomik yodnden
incelenmesi politikacilar, tedarikciler ve aricilar
birligi gibi paydaslar i¢in glindemin 6n siralarinda
yer alan bir konudur. Bu ylizden aricilikta en uygun
koloni yonetim sistemini ekonomik olarak
belirlemek, diinyada aricilik piyasasinda rol alan
diger ulkeler gibi Turkiye’de de 6nemli konu
olmaya baslamistir.

Gilnlmize kadar diinyada aricilik alaninda
¢ok sayida arastirma vyapimistir. Daha o6nce
yapilmis bazi arastirmalar ariciligin teknik yoniine
odaklanirken, sinirli sayida arastirmada aricili§in
ekonomik boyutlariyla ilgilenilmistir.  Aricihgin
teknik yonyle ilgilenen arastirmalar, ari kapasitesi,
kralice ar1 ve koloni yasami, ari lretim analizleri,
besleme, ari hastaliklari ve tozlasma gibi 6 farkl
alana yogunlasmistir. Ancak ariciigin ekonomik
yoniyle ilgilenen arastirmalar teknik yoniyle
ilgilenen arastirmalara oranla daha az sayidadir.
Sinirh sayida olan ekonomik yonli g¢alismalarin
blylk bir cogunlugu ariciik sektoriiniin genel
durumunu Ozetleyen ve makro seviyede ikincil
veriler kullanilarak yapilan ¢alismalardir (Kizilaslan
ve Kizilaslan, 2007, Pocol ve llea, 2008; Mogni ve
ark., 2010; Agera, 2011; Cakal, 2013; Legesse,
2014). Aricilardan detayh ve saglikh ekonomik veri
temin etmek ¢ok zor oldugundan, isletme
diizeyinde yapilan ¢alismalar Tirkiye’de oldugu gibi
diinyada da ¢ok azdir.

Daha once yapilmis bazi arastirmalarda veri
elde etmesi glic oldugundan aricilik isletmelerinin
maliyet vyapisi, pazarlama karakteristikleri gibi
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onemli hususlar goz ardi edilerek yalnizca aricilara
ait sosyal degiskenleri kullanip lretim ve koloni
parametrelerine odaklanmistir (Yahaya ve Usman,
2008; Seven ve Yeninar, 2010; Pocol, 2011; Popa et
al., 2011; Uzundumlu ve ark., 2011; Masuku, 2013).

Dinyada aricihgin  ekonomik analizine
odaklanmis ¢alismalar ¢ok sinirli sayidadir (Barlovic
ve ark., 2009; Singh ve Saxena, 2009; Aiyeloja ve
ark., 2010; Cejvanovié ve ark., 2011; Laate, 2013;
Popescu, 2013). Benzer sekilde Turkiye'deki
arastirmacilar  isletme  dizeyindeki  verileri
kullanarak, bazi arastirmalar ylrtatmstir (Saner ve
ark., 2011, Kizilaslan ve Adigiizel, 2012, Kekegoglu
ve Rasgele, 2013, Kutlu, 2014; Karakaya ve
Kiziloglu, 2015). Ancak bu ¢alismalar bolge ile sinirh
ve ulusal diizeyde temsil edilebilirlikleri
tartismalidir. Daha 6nce dinyanin farkl yerlerinde
ve Turkiye'de ydratilmis ariciik g¢ahismalarinin
tamami aricihk isletmelerini  koloni  sayisini
kullanarak kiguk, orta ve biylk olcekli diye
gruplamigtir. Bu arastirmalarin hi¢ birinde aricilik

yapma amaglari ve goctikleri yerler dikkate
alinarak gruplandirma vyapilmamis ve isletme
gruplarint  belirlemek igin  koloni  sayilar
standartlastirilmamistir. Benzer sekilde, isletme

tiplerinin tanimlanmasi her c¢alismada farklilhk
gostermektedir. Daha  6nceki  calismalarda
incelenen aricilik isletmeleri koloni varligi, yonetici
profili, koloni basi gelir vb. degiskenler agisindan
ayni  Ozelliklere sahip olmadiklarindan, bu
arastirmalarda Olglilen fiyat, verim vb. gibi
degiskenler acisindan isletmeler arasinda tespit
edilen farklar karsilastirilabilir ~ olmamis ve
arastirma bulgulari isletme tipi ve blyukliguyle
iliskilendirilememistir.

Yapilan literatliir incelemeleri, sadece
Turkiye de degil batin dinyada aricihk
isletmelerinin ekonomik performansin isletme tipi,
koloni yénetim bicimi ve isletme buyiklugine gore
ortaya konulmasinda ciddi dlizeyde bilgi
boslugunun oldugunu gostermistir. Bu nedenle,
isletme tipi ve blyukligline goére aricilarin
ekonomik performansinin farkhlasip
farkhlagsmadiginin test edildigi bu arastirmada, (i)
isletme blyukligine, go¢ etme durumlarina ve
farkli koloni yonetim sistemlerine goére Tirkiye
aricilik isletmelerinin  ekonomik performansini
ortaya koymak ve (ii) aricilarin ekonomik gelirlerini
artirici politika  ve  stratejiler  gelistirmek
amaglanmistir.

Materyal ve Yontem

Arastirma verileri, Turkiye Aricilar Birligine
kayith 47652 aktif aricidan basit tesaddfi
ornekleme yontemiyle secilmis 455 aricidan
toplanmistir. Orneklemenin ana kitlesine dahil olan
aricilar Tirkiye’deki toplam aricilarin = %77’sini
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olusturmaktadir ve Tirkiye’'deki toplam koloni
sayisinin %80’ine sahiptir. Anket yapilacak aricilik
isletmesi  sayisi  belirlenirken basit tesadfi
drnekleme metodu kullanilmistir.  Orneklemede
%10 hata payi ve %99 giiven araligi ile galisiimistir.
Anketler 2012-2013 Uretim déneminde
uygulanmistir.

incelenen aricilik isletmeleri; isletme Gretim
amaglarina, koloni ydnetim bicimine ve gog
durumuna goére gruplandirilmis ve tipolojiler
itibariyle ayri ayri incelenmistir. Her bir tipoloji
grubunda yer alan aricilik isletmeleri, fiziki ve

ekonomik kriterlere gore belirlenen isletme
buyuklagli agisindan  farkhlik  gosterdiginden;
homojenlik saglamak igin isletmeler, biyuklik

gruplarina goére de degerlendirilmistir. Glinlimiize
kadar yapilan calismalarda aricilik isletmeleri fiziki
olgltler olan koloni sayisi ve koloni basina verim
kriterlerine gore bayukluklerine gore
gruplandinilmistir. Saner ve ark. (2004), Yildirim ve
Agar (2008), Barlovic ve ark. (2009), Vural ve
Kahraman (2009), Tijani ve ark. (2011), Cejvanovi¢
ve ark. (2011), Pocol ve ark. (2012) ve Kutlu (2014)
yaptiklari arastirmalarda isletme buyiklik Olcegi
olarak koloni sayisini kullanmislardir. Koloni sayisini
esas alarak yapilan gruplandirmalarda bir standart
bulunmamakta, isletme  bayldklik  gruplarn
¢alismadan calismaya farkhlik gostermektedir. Bu
durum karsilastirmali analizler yapmayi
guglestirmektedir. Bu eksikligi gidermek igin
Uzundumlu ve ark. (2011) isletme buyuklik kriteri
olarak koloni sayisini kullanmak yerine, koloni
basina verimi kullanmayi tercih etmislerdir. Ancak
bu kriter de isletmeleri biyukliklerine gore
gruplandirmada yetersiz kalmistir. Zira hem koloni
sayisi kriteri hem de koloni bagina verim kriteri
fiziksel buyuklik olgutleri olup, ekonomik élgutleri
ve isletmeci karakteristiklerini ihmal etmektedir.
Bu sebeple, bu arastirmada aricilik isletmeleri
blyukliklerine gore  gruplandirilirken, fiziksel
olclitler, ekonomik olgltler ve arict o6zellikleri
dikkate alinmistir. incelenen aricilik isletmeleri fiziki
oOlgilit olarak koloni sayisi, ekonomik 6l¢lit olarak
koloni basina geliri ve isletmeci karakteristigini
yansitan arici  profili degiskenleri kullanilarak
Kimeleme Analizi yardimiyla kiiglk, orta ve biylik
aricilik isletmeleri olarak ¢ gruba ayrilmistir.
Aricinin o6zelliklerini yansitan arici profili degiskeni
aricinin egitimi, deneyimi, aricilik ile ilgili kursa
katiima durumu, kayit tutma durumu, aric
birliklerine  Uyelik durumu ve (retim tipi
degiskenleri dikkate alinarak skorlama yardimiyla
olusturulmustur. Bu skorlamada, aricinin egitim
diizeyi; okuryazar olmama, okuryazar olma, ilkokul,
ortaokul, lise, 6n lisans, lisans, yliksek lisans ve
doktora mezunu olma durumuna goére O’'dan 9'a
skorlanmistir. Deneyimi i¢in 0-10 yil arasi 1, 11-20
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yil arasi 2, 21-30 yil arasi 3, 31-40 yil arasi 4 ve 41-
50 yil arasi 5 olarak belirlenmistir. Aricilik ile ilgili
kursa katihlm durumunda kurs sayisinin toplami
alinmistir.  Aricilik faaliyeti ile ilgili kayit tutma
durumu icin kayit tutmayanlar 0, kayit tutanlar ise
1 olarak alinmistir. Arici birligine tyelik durumunda
Uyelik sayisi toplanmustir.

incelenen  aricilik  igletmeleri  Gretim
amaglarina gore (i) ariciligl ana gelir amagl aricilik
isletmeleri, (ii) ek gelir amach aricilik isletmeleri ve
(iii) hobi amacli aricilik isletmeleri olmak Gzere Ug
gruba ayrilmislardir. Arastirmada yillik gelirinin
%50’den fazlasini aricilik faaliyetinden elde eden,
birincil meslegi aricilik olan, blyiik cogunlugu gocer
aricihk yapan ve maksimum {Gretim miktarini
hedefleyen aricilik isletmeleri “ana gelir amagli
aricihk isletmeleri” grubuna dahil edilmislerdir. Ana
gelir kaynagi aricihk olan aricilik isletmeleri icin
karhhk onemlidir ve diger gruptakilere gére daha
fazla riski goze almaktadirlar. Yilhk gelirinin
%20’sinden az olmamak kaydiyla, gelirinin en fazla
%50’sini  aricilik faaliyetinden elde eden, vyari
zamanli aricilik yapan ve aricili§l yapmasa bile sahip
olduklari diger gelirler ile gegimini saglayabilen
isletmeler “ek gelir amacgh aricilik isletmeleri”
grubuna dahil edilmistir. Yillk gelirinin %20’den
azini aricilik faaliyetinden elde eden, ticari amag
glitmeyen isletmeler ise “hobi amacgh aricilk
isletmeleri” olarak kabul edilmistir.

Aricilik isletmeleri go¢ durumuna goére (i)
sabit aricilik isletmesi, (ii) il i¢i gocer aricilik

isletmesi ve (iii) bolgeler arasi gocer aricilk
isletmesi olmak zere (¢ farkli  grupta
incelenmistir.  Kolonilerini  tiim yil  boyunca

TURKVET Kayit Sistemi’nde kayith olduklari isletme
tanimlama numarasi ile kayith oldugu vyerde
bulunduran aricilik isletmeleri  “sabit aricilik
isletmesi” olarak kabul edilmistir. Bitkilerdeki farkl
ciceklenme doneminden tst diizeyde faydalanmak
ve kis kosullarindan arilarini korumak maksadiyla
kolonilerini TURKVET Kayit Sistemi'nde kayith
olduklari isletme tanimlama numarasi ile kayith
oldugu yerin icinde veya yakin illerde gezdiren
aricihk isletmeleri ise “il i¢i goger aricilik isletmesi”
grubuna dahil edilmislerdir. Bitkilerdeki farkh
ciceklenme déneminden (st diizeyde faydalanmak
ve kis kosullarindan arilarini korumak maksadiyla
kolonilerini TURKVET Kayit Sistemi'nde kayith
olduklari isletme tanimlama numarasi ile kayith
oldugu bélgenin disina cikararak gezdiren aricilik
isletmeleri “bolgeler arasi goger aricilik isletmesi”
grubunda yer almistir.

Koloni yonetim bigimlerine gore incelenen
aricilar; bal, polen, propolis, balmumu ve arisiiti
gibi ari Urinlerinden yalnizca bal agirlikli olarak
Uretiyorsa bal Ureten  isletmeler  olarak
tanimlanmistir. Yalnizca bal Gretmeyip, birden fazla
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art UranG Ureten aricilar karma Gretim sistemi
grubunda toplanmistir.

Bulgular ve Tartisma

Tirkiye’de aricilarin ortalama yasi 49 ve
aricilik tecriibesi 21 yildir. isletme gruplarina gore
aricilarin  yas ve tecrlbeleri istatistiki olarak
farklidir. Bolgeler arasi goger aricilar il igi gbger ve
sabit aricilardan daha genctir. Benzer sekilde, ana
geliri aricilik olan ve ek is olarak aricilik yapanlar,
hobi olarak aricilik yapanlara gére daha gengtir.
Ancak bal odakl Gretim yapan, karma (retim
yapan ve olgeklerine gore aricilik isletmeleri
arasinda yoneticilerinin yaslari agisindan  fark
bulunmamaktadir (p>0.05).

Aricilar ortalama 9 vyl orgin egitime
sahiptirler. Tirkiye’de sabit, karma Uretime sahip
ve buyuk olgekli aricilarin egitim yili digerlerine
gore daha fazladir. Aricilar yaklasik 1,3 erkek is
birimine sahiptir. Koloni yoénetim bicimine goére
yapilan gruplandirma haricinde, diger arici gruplari
arasinda sahip olunan ig glici bakimindan fark
vardir (p<0.05). Bal odakli, karma ve bolgeler arasi
goger arici igletmelerinin is glici digerlerinden
daha yiksektir. Ttrkiye’de aricilar yaklasik 3 hektar
araziye sahiptir. Arazi sahibi olmada isletmeler
arasi fark, olgeklerine gore gruplama hari¢ diger
gruplar arasinda istatistiksel olarak 6nemlidir.
Buyuk Oolgekli isletmeler diger isletmelere gore
daha fazla araziye sahiptir (Cizelge 1).

Cizelge 1. incelenen aricilarin sosyal ézellikleri

Tipoloji Yas (yil) Egitim (yil) Tecriibe (yil) s giicii (EiGB)  Arazi (ha)

Goc etme §abit 51.92+.59a 10.17+0.54a 20.20+1.62a 1.21+0.02b 1.93+0.52a
durumu Il'ici gbger 51.78+1.00a 9.38+0.38ab  21.6+1.00a 1.22+0.02b 2.60+0.77a
Bolgeler arasi gocer 47.44+0.70b  8.40+0.25b  20.55+0.68a 1.31+0.02a 3.01+£1.08a

Uretim Hobi 53.38+2.59a 12.08+0.76a 21.92%2.93a 1.1940.03b 1.35+0.36a
amaci Ek is 51.35+1.05ab 10.37+0.39b 19.77+1.09a 1.21+0.02ab 5.31+£2.30a
Ana gelir 48.24+0.66b  8.03+0.22c 21.27+0.61a 1.30+0.01a 1.62+0.21a

Uretim tipi Bal odakli 49.90+0.65a 8.74+0.23b  20.46+0.65b 1.25+0.01b 2.85+0.82a
Karma 48.27+1.04a 9.61+0.39a 21.94+0.91a 1.31+0.02a 2.36+0.68a

i§letme Kiguk 49.9310.69a 8.24+0.23c  21.3810.66a 1.27+0.01a 2.56+0.88b
biyiikliga Orta 48.99+0.96a 10.20+0.37b 19.91+0.99a 1.25+0.02a 2.29+0.35b
Blylk 44.87+2.87a 12.33+1.01a 18.87%2.06a 1.29+0.06a 9.91+6.73a

Tirkiye ortalamasi 49.47+0.55 8.97+0.20 20.85+0.54 1.26+0.01 2.72+0.63

* Farkh harflerle ifade edilen isletme tipoloji gruplari arasindaki fark %5 ihtimal diizeyinde istatistik agidan 6nemlidir

Tlrkiye’de sabit aricilarin orani %14 iken,
bolgeler arasi goger aricilarin orani %54, il ici gbcer
aricilarin orani %32’dir. Daha &nce Turkiye'nin
farkh bolgelerinde yapilan arastirmalarda bu oran
farklilik gostermektedir. Kizilaslan ve Adigiizel
(2012) vyaptiklari arastirmada Tokat igin sabit
aricilarin oranini %52 ve goéger aricilarin oranini
%48 olarak tespit etmislerdir. Kekecoglu ve Rasgele
(2013) Adiyaman igin sabit aricilarin oranini %46,
gocer aricilarin  oranini - %54 olarak tespit
etmiglerdir. Tirkiye aricilarinin %64°G aricihigl ana
gelir kaynagi olarak yapmaktadir. Ancak aricilarin
%30’u aricihgr ek is olarak, %6’si hobi olarak
gormektedir. Bu dagilim cografik olarak degisiklik
gostermektedir. Ariciigl ana gelir kaynagl olarak
yapan aricilarin orani Adiyaman’da %74 (Kekegoglu
ve Rasgele, 2013), Gaziantep’te %54 (Kutlu, 2014),
ve Tokat ilinde %62’dir (Kizilaslan ve Adigiizel,
2012). Toplam gelirde ariciligin payi, ariciligi hobi
olarak yapanlarda %17, ek is olarak yapanlarda
%35 ve ana gelir kaynagi olarak yapanlarda %76’dir
(p<0.01). Ote yandan, incelenen aricilarin %74’
sadece bal iretimine odaklanmistir. incelenen
aricihk isletmelerinin = %3’Gnl  olusturan buyuk
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oOlgekli aricilik isletmeleri, 145 koloniye sahip ve
yillik aile isglici ve yonetim karsiligi koloni basi
ortalama 844 TUdir. Blyuk olgekli aricilik
isletmeleri iyi egitimli, tecrlbeli, acik fikirli ve
katihmci yoneticiler tarafindan yonetilmektedir.
Orta Olgekli isletmelerin  payr %30’dur. Bu
isletmeler 115 koloniye sahip ve isglici ve yonetim
karsihgi olarak yillik koloni basina gelirleri ortalama
327 TLl'dir. Orta olgekli aricilik isletmesi yoneticisi
profili blylik isletmelere gore nispeten yetersizdir.
Uglincii isletme buylkligl grubu kiguk 6lgekli
isletmelerdir. Bunlar 208 koloniye sahip ve isglicl
ve yonetim karsilig1 olarak koloni basina yilda 89 TL
gelir elde etmektedirler (Cizelge 2). Yildirim ve Agar
(2008), Van ilinde yaptiklari calismada, koloni
basina net geliri kiglk isletmeler icin 116 TL, orta
Olgekli isletmeler icin 158 TL ve buylk isletmeler
icin 150 TL olarak tespit etmislerdir.

Tarkiye aricilari ortalama 126 koloniye
sahiptir. Bolgeler arasi goger aricilar en fazla
koloniye sahiptir. Bu durum sabit aricilarin 6nce il
ici daha sonra bolgeler arasi gocer olduklarini,
koloni sayilarinin da arttigini gostermektedir.
Bolgeler arasi  gbger aricilarin mesafesi
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digerlerinden yaklagik 5 kat daha fazla oldugundan
bal, polen ve propolis Uretimi daha fazla
olmaktadir. Ana geliri aricilik olan isletmeler en
fazla koloniye sahipken, en az koloniye hobi olarak
aricihk yapan isletmeler sahiptir. Benzer olarak
karma Uretim yapan aricilik isletmeleri daha fazla
koloniye sahiptir. ilging olarak kiigiik 6lgekli aricilik
isletmeleri digerlerinden daha fazla koloniye
sahiptir. Tirkiye’de aricilarin  toplam gelirinde
aricihk gelirinin payl ortalama %61'dir. Bolgeler
arasi goger, karma lretim sistemine sahip ve buyuk
olgekli aricilik isletmelerinin aricilik gelirinin toplam
gelirdeki payi digerlerinden daha fazladir (Cizelge

Tarkiye'de aricilarin ekonomik 6zelliklerine
bakildiginda karlilik, likidite ve bor¢ 6deme
yetenekleri yeterlidir. Koloni basi aile is glci ve
yonetim karsiligl, bolgeler arasi goger, karma ve
blyik oOlcekli isletmelerde digerlerine nazaran
daha iyi durumdadir. Ancak, kar marji oraninda bu
durum tam tersidir. Orta ve buyuk &lgekli, sabit ve
ek is olarak aricihk yapan isletmeler digerlerine
gore daha basarihdir. Tim gruplar, mevcut
borglarini karsilayabilecek likiditeye sahiptir. Ote
yandan, bolgeler arasi goger, karma ve kiiglk
Olgekli isletmelerin bor¢ 6deme yetenegi fazla kredi

2). kullandiklari  igin  yetersizdir  (Cizelge  2).
Gizelge 2. incelenen aricilik isletmelerinin bazi ekonomik 6zellikleri
K.0|9m l?.a%ma . - Borg 6deme Kredi Aricihk
. . aile is glicli ve Kar marji Likidite .. S
Tipoloji yonetim orant (cari oran) yetenegi kullanimi gelirinin payi
A 0,
karsiligi (TL) (borg/d.s.) (1000 TL) (%)
Sabit 224.03+28.50* 0.65%0.07a 3.16%0.18a 0.4310.03b 4.49+1.27 ¢ 41.72+2.60c
iI ..
. JG' 192.87+15.04> 0.52+0.06a 2.84+0.10ab  0.59+0.02ab 8.67+1.10°b 53.70+2.06b
Gogetme  gbger
durumu Bolgeler
arasl 172.8+11.16¢ 0.3410.04b 2.67+0.07b 0.85+0.01a  20.59%1.492 69.7211.56a
gocer
Hobi 225.01+57.672  0.42+0.09b 2.57+0.27a 0.4340.05b 3.46+1.75¢ 20.58+1.67c¢
Uretim Ek gelir 185.37+13.542 0.67+0.07a 2.89+0.10a 0.61+0.02ab 9.39+1.35°b 35.07+0.79b
amaci
:;?r 183.68+10.90° 0.33+0.03b 2.7410.07a 0.82+0.02a 17.85%1.292 76.2511.06a
. Bal
Uretim OZakll 173.9949.46° 0.44+0.04a 2.67+0.06b 0.7240.01a  13.39+1.06° 59.53+1.47b
tii
P! Karma 222.03+19.63%  0.44%0.03a 3.06+0.10a 0.67+£0.02a  17.52+2.052 63.53+2.17a
iclet Kuglk 89.80+3.86¢ 0.29+0.04b 2.49+0.06b 0.7940.01a  16.29+1.272 63.56%1.56ab
bUS :krIT[]ﬁU Orta 326.89+8.90® 0.73#0.03a 3.7610.09a 0.54+0.02b  10.62+1.34° 53.42+1.94b
Y & Blyuk 843.58462.71* 0.83%0.03a 3.4810.00a 0.41+0.00c  13.13#3.63° 66.3316.28a
Tirkiye ortalamasi 186.56+8.72 0.44+0.03 2.77+0.05 0.72+0.02 14.47+0.95 60.58+1.23

* Farkli harflerle ifade edilen isletme tipoloji gruplar arasindaki fark %5 ihtimal dizeyinde istatistik agidan

onemlidir.

Sonug ve Oneriler

Arastirma bulgulart Turkiye’deki aricilarin
karhlik, likidite ve bor¢ 6deme yeteneklerinin
yeterli oldugunu gostermistir. Bolgeler arasi goger,
karma ve buylk o6lcekli aricilarin aile isglicii ve
yonetim karsiligl olarak bir koloniden elde ettikleri
gelir, digerlerinden daha iyi durumdadir. Turkiye
aricilart ari hastaliklari, ana ari ve pazarlama
konularinda egitim ve yayim calismalarina ihtiyag
duymaktadirlar. Turkiye'de aricilarin icin
diizenlenen egitim programlarinin icerigi
pazarlama konulari eklenerek zenginlestirilmelidir.
Egitim programlarinin pazarlama ile ilgili kisimlari
kalite, pazar arastirmasi, paketleme ve promosyon
konularina yogunlasmal ve bu konular pazarlama
uzmanlari tarafindan verilmelidir. Aricilar igin
egitim ve vyayim programlari hazrlanirken,
programin yeri ve zamaninin aricilar agisindan
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uygun olmasina dikkat edilmelidir.  Egitim
programlari her yil hasat Oncesi ve sezon basi
dénemleri olan Ekim ve Mart aylarinda aricilar
birligi tarafindan kurulan egitim merkezlerinde
organize edilmelidir. Turkiye'deki aricilarin yurt
disindaki aricilarla olan iletisimlerini artirmak
aricihk isletmelerinin  ekonomik performansini
olumlu ybnde etkileyebilecektir. Diger taraftan
aricillar  karliiklarini - artirmak icin  besleme ve
transfer maliyetlerini azaltmalidir. Goger aricilik
yapan aricihik isletmelerinin, gb¢ vyollarina ve
konaklama sayilarina fayda ve masraflarini dikkate
alarak karar vermesi ekonomik performanslarini
olumlu etkileyebilecektir. Politika ve strateji
gelistiren karar alicilarin karar siireglerinde aricihk
yapma amaci, koloni ydnetim bigimi, go¢ etme
durumu ve isletme blyukliglinden kaynaklanan
farklara dikkat etmesi blylik 6nem tasimaktadir.
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Orta ve bilyulk o6lgekli aricilik isletmelerinde karma
Uretim bigimini benimsemek ve kayit tutmak
ekonomik performansi arttirabilir. Kiiglik ve orta
Olgekli isletmelerin arncihigi ek is olarak
sirdirmeleri ve buyik isletmelerin karma Uretim
tipini benimsemesi ekonomik performansi olumlu
etkileyecektir. Tirkiye’de aricilarin  ekonomik
performansinin dasiik olmasi aricthigin
surdurdlebilirligi konusunda endise yaratmaktadir.
Bu nedenle aricithgin surdarulebilirligi  kirsal
alandaki genclerin tercihine baghdir. Kirsal alanda
18-25 yas araligindaki gencleri tesvik etmek igin
egitim  programlari  dlizenlemek ve uygun
finansman secenekleri olusturmak kirsal alandaki
geng insanlar arasinda ariciliga ilgiyi arttirabilir.
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Ozet

Bal sahip oldugu besin degeri ve saglikli bir gida maddesi olmasi nedeniyle, insanlar tarafindan tiiketilen
hayvansal kdkenli bir besin maddesidir. Ulkemizde balda dnemli kalinti saglayan kimyasallarin basinda Varrova
zararhsi, Amerikan yavru ¢lriklGga ve Avrupa Yavru clriakligine karsi kullanilan kimyasallar gelmektedir. Bu
hastaliklar ile micadelede antibiyotiklerin kullanimi bal ve bal Grlnlerinde kalinti sorununa neden olmaktadir.
Ballardaki antibiyotik kalintilari insanlarda antibiyotik direnci ve alerjik reaksiyonlar gibi sorunlar olusturmakta
ve insan sagligi tizerinde olumsuz etkilere neden olmaktadir. Bu amagla; Bitlis ili, Hizan ilgesi bal Ureticileri birligi
Uyelerinin konakladiklari 20 farkli bolgedeki ariliklardan alinan siizme bal 6rneklerinde tetracyline grubu
(oxytetracyline, chlorotetracyline, tetracyline, 4-epitetracyline, 4-epichlortetracyline, doxycycline) ve
stlfanamid grubu (sulfadiazine, sulfathiazole, sulfadoxine, sulfameter, sulfabenzamide, sulfamethazine,
sulfachlorpyridazine, sulfisoxazole, sulfamethoxazole, sulfadimethoxine) antibiyotiklerin kalintilari LC/MS/MS
yontemi kullanilarak belirlenmistir. Yapilan analizler sonucunda galisilan bal dérneklerinin hig birinde antibiyotik
kalintisina rastlanmamistir.

Anahtar kelimeler: Bal, antibiyotik, kalinti, tetracyline, stilfanamid, Bitlis-Hizan

Determination of Antibiotic Residues from Honey Produced in Hizan District, Bitlis
Province

Abstract

Honey has the nutritional value and by reason of be a healty food ingredient, is a valuable nutrient of
animal origin consumed by humans. Diseases such as American foulbrood and European foulbrood sighted in
honey bees cause great loss in bee colony. Antibiotics residues in the honey cause problem such as antibiotic
resistance and allergic reactions in people who consume honey. In this study, the tetracyline group
(oxytetracyline, chlorotetracyline, tetracyline, 4-epitetracyline, 4-epichlortetracyline, doxycycline) and the
sulfanamide group (sulfadiazine, sulfathiazole, sulfadoxine, sulfameter, sulfabenzamide, sulfamethazine,
sulfachlorpyridazine, sulfisoxazole, sulfamethoxazole, sulfadimethoxine) antibiotics residues were tried to be
determined by LC/MS/MS method, honey samples taken from the filtered bees in the 20 different regions
where the members of the association of honey producers in Hizan district were placed in Bitlis province. The
maked analyses results in this study samples did not found antibiotics residues.

Key words: Honey, antibiotic, residue, tetracyline, sulfanamide, Bitlis-Hizan

Giris basina bal verimi ise yaklasik olarak 13.73 kg olarak

Ulkemizde 2016 yili verilerine gére yaklasik hesaplanmistir (TUIK, 2017). Tiirkiye koloni sayisi
olarak 7.7 milyon ari kolonisi bulunmakta olup, ve toplam bal Uretimi bakimindan aricilikta s6z
bunlardan 105.727 ton bal Uretilmektedir. Koloni sahibi llkeler arasinda yer almaktadir. Fakat koloni
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basina bal verimi ve bal dis ticareti bakimindan ayni
performansi sergileyememektedir. Diinyanin koloni
basina bal verimi ortalamasi 24 kg koloni iken
Tirkiye’de bu deger 14-17 kg koloni civarindadir
(Kekegoglu, 2012). Bitlis ili Hizan ilgesinde 63.000
ari kolonisi bulunmakta olup 750.000 kg bal
tretilmekte, koloni ortalamasi ise 8.4 kg olarak
gerceklesmektedir. Hizan ilgesindeki aricihgin Bitlis
aricihgina katkisi koloni bazinda % 54.40 iken bal
Uretiminde ki  katkisi ise  %52.48 olarak
belirlenmistir (Bitlis G.T.H.M, 2015).

Gunumuzde gelismis veya gelismekte olan
llkelerde ortaya ¢ikan en buyik sorunlardan birisi
yeterli ve dengeli bir beslenmenin olmamasidir.
Hizla artan dinya niifusu da bu sorunun boyutlarini
giderek artirmaktadir. Tarim otoriteleri hizla
gelisen bu soruna karsi hayvansal ve bitkisel

dretimi artirmak icin farkh ¢6zim yollari
aramaktadir. Bu ¢6zim vyollarindan biriside,
hayvansal dretimin kollarindan olan ariciligin

gelistirilmesidir. Ariciligin yapildigi alanlarda bal
tretiminin yani sira, bal mumu, polen, ari zehiri ve
polinasyon hizmetleri gibi bircok yan uriinde elde
edilmektedir (Kutlu, 1998). Aricihk Grlnlerinin
onemli c¢iktilarindan olan bal, diger aricihk
Urinlerine  oranla daha yiksek miktarda
Uretilmektedir (Sunay, 2006). Bal gerek tadi
gerekse besleyici Ozellikleri nedeniyle insanlar
tarafindan tercih edilen dogal ve saghkh bir Griin
olup icerisinde vitaminler, mineraller,
karbonhidratlar, enzimler, proteinler ve
aminoasitler bulunmaktadir (Krell, 1996; Zai ve
ark., 2013). Ulkemizde beslenme amacli kullanimi
yaninda, tedavi amacl kullaniminin ¢ok az olmasina
karsilik, yurtdisinda apiterapi alaninda kullanilan
Urinler icerisinde de bal 6nemini korumaktadir.
Yurtdisindaki apiterapi merkezlerinde bal cilt
guzelligi icin hazirlanan kremlerin yapiminda,
sindirim ve solunum sistemi rahatsizliklarinda
kullaniimaktadir (Korkmaz, 2001).

Bal dogal cevrede (retilen bir Grin olmasi
nedeniyle c¢evresel kirleticilerle ya da aricilik
faaliyetleri esnasinda ¢esitli kimyasallarin etkisine
maruz kalabilmektedir (Johnson ve Jadon, 2010).
Arilarda  antibiyotikler  Paenibacillus  larvae,
Melissococcus pluton (Bacillus larvae) tarafindan
olusturulan Amerikan ve Avrupa yavru c¢uriklGgu
hastaliklarinda kullaniimaktadir (Bogdanov, 2006;
Galarini ve ark., 2015). Glnimizde bal dis
satiminin  en  6nemli  sorunu  antibiyotik
kalintilaridir. Avrupa Birligi Ulkeleri antibiyotikle
tedaviye izin vermese de bazi Avrupa lilkelerinde
antibiyotik kullanimi devam etmektedir. Cogu
Avrupa Ulkesinde antibiyotikler i¢cin Maksimum
Kalinti Limit (MRL) dizeyi belirlenmemekle birlikte
isvicre, ingiltere, Belcika gibi Ulkelerde ‘aksiyon
limiti” olarak 0.01-0.05 mg/kg duzeylerindeki
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antibiyotik gruplarinin kalintisina izin verilmektedir
(Bogdanov, 2006; Korkmaz, 2015). Avrupa Birligi
(AB), onaylanmis birtakim antivarroa ilaglarinin
disindaki hi¢ bir ilacin aricilikta kullanimina izin
vermemektedir. Dolayisiyla AB’de lisansli olan bu
ilaglarin disindaki higbir ilag igin belirlenmis MRL
yoktur ve kalintilarinin balda ve diger aricilik

Urlinlerinde bulunmasina miisaade
edilmemektedir.
Avrupa Birligi'ne bal ihracati yapan

Ulkelerin, MRL belirtilmemis ilaglarin kalintilari igin,
gliniimiiz teknolojisinde genel kabul edilen tespit
limiti olan 10 mg/kg (ppb) sinirina uymalar
onerilmektedir (Sener, 2006 ). Aricilikta antibiyotik
kullanimiyla olusan kalinti nihai tuketici olan
insanlarda akut ve kronik toksisitenin yani sira
bakteriyel rezistans gelisimine de neden olmaktadir
(Sener, 2006; Zai ve ark 2013; Galarini ve ark 2015).
Sulfonamidler, bakteri hiicresinde folik asit
sentezinde para-aminobenzoik asidin yerini alarak
bakteriyostatik etki olustururlar (Sener, 2006).
Streptomisin, genellikle gram negatif bakterilerden
kaynakh enfeksiyonlarin sagaltiminda veteriner ve
beseri hekimlikce yaygin bir sekilde kullanilan
aminoglikozid antibiyotiktir (Granja ve ark., 2009).

Ayrica  streptomisin  ribozomlarin  birikimini
engelleyerek polipeptitlerin proteine
polimerizasyonunu inhibe eder (Sener, 2006;

Granja ve ark., 2009). Bal arilari, Amerikan ve
Avrupa vyavru ¢UriklGgli hastaliginin  tedavisi
yapilabilmektedir. Avrupa birligi miiktesabatina
gore diger hayvansal gidalarda 200 ug/kg’a kadar
rezidli limiti belirlenmisse de ballarda bulunmasina
izin verilmemektedir (Segmenoglu ve Baydan
2012).

Bu c¢alismanin amaci, geleneksel bal
Uretiminin yapildigi Bitlis iline bagh Hizan ilgesinin
20 farkli boélgesinden alinan bal 6rnekleri igerisinde
antibiyotik kalintilarini tespit etmektir.

Materyal ve Yontem

Bu c¢alismada Bitlis ili, Hizan ilgesi bal
Ureticileri birligi Gyelerinin konakladiklari 20 farkh
bolgedeki ariliklardan temin edilen sizme bal
ornekleri kullanilmistir.

Santriflj tlpline tartilarak aktarilan 15 g +
0.5 duyarlikla bala 6 g MgS0s4, 1.5 g susuz sodyum
stlfat, 1.5 g NaCl, ile 15 ml asetonitril ilave edilerek
1 dakika sire ile karistirilimis ve 4192 x g'da 1
dakika santrifiij edilmistir. Olusan fazin st
kismindan 8 ml alinip 15 ml’lik santriflj tlpine
MgSO4, primer sekonder amin (PSA) ve C18
katilmistir. 4192 x g’da 1 dakika santrifiij edildikten
sonra Ust fazdan 1’er ml kigik bir siseye (viale)
alinarak antibiyotik analizleri i¢in LC/MS/MS’e
enjekte edilmistir (Reybroeck, 2003). Analizlerde
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LC-MS/MS cihazi igin kalibrasyon araligi 5-80 ng/ml
olarak belirlenmistir.

Sivi kromatografi-kiitle spektrofotometre ile calisma sartlari (LC/MS/MS)

Parametre

Gaz sicakhgi (°C)

Gaz akisi (litre/dakika)
Nebulizer (psi)

Sheath gaz sicakhg (°C)
Sheath gaz akisi (litre/dakika)
Kapillary voltaj (V)

Nozzle voltaj (V)

MS1 kuadropol sicakligi (°C)
MS2 kuadropol sicakhgi (°C)

Deger
325
10

45
400
11
4000
0

100
100

Analizlerde Poroshell 120 SB-C18 (3.0x100 mm, film kalinhgi 2.7 um) kolon kullanilmistir.

Bulgular ve Tartisma

Bal o6rneklerinin toplandigi koylerin acik
koordinatlari ve yiikseklikleri Tablo 1 ve Tablo 2’ de
gosterilmis olup, ballardaki Silfanamid grubu
(sulfadiazine, sulfathiazole, sulfadoxine,
sulfameter, sulfabenzamide, sulfamethazine,
sulfachlorpyridazine, sulfisoxazole,

sulfamethoxazole,

epichlortetracyline,

sulfadimethoxine) ve
Terracyline grubuna ait antibiyotik (oxytetracyline,
chlorotetracyline, tetracyline, 4-epitetracyline, 4-

doxycycline)

kalintilarinin

bulunup bulunmadigi arastinlmistir (Tablo 1 ve

Tablo 2).

Tablo 1. Bal drneklerinin alindigi koylerin agik koordinatlari, ylkseklikleri ve tetracyline grubu (oxytetracyline,
chlorotetracyline, tetracyline, 4-epitetracyline, 4-epichlortetracyline, doxycycline) antibiyotiklerin

bulunma miktari

Ornek No Bolge (Koy) Koordinat Rakim Sonug
1 Kogyigit Koy N:3812823 E:04221016 1753
2 Kogyigit Koy N:3812823 E:04220877 1763
3 Ath Koyu N:3812818 E:04220964 1764
4 Hecter Dagi N:3812819 E:04220964 1765
5 Panur Dagi N:3812821 E:04220955 1767
6 Kogyigit Koyl N:3812820 E:04220955 1766
7 Panur Yaylasi N:3812819 E:04220869 1779
8 Panur Yaylasi N:3812773 E:04220763 1794
9 Balli Kéyu N:3812852 E:04220509 1870
10 Hecter Dagl N:3812852 E:04220456 1789 Negatif
11 Yukari Ayvacik N:3813214 E:04220069 2019
12 Gayda Koyl N:3813393 E:04224824 1489
13 Keklik Koy N:3813401 E:04224798 1483
14 Kopsuyu Koyu N:3813789 E:04224798 1485
15 Altinoluk Kéyu N:3813415 E:04224547 1497
16 Gokgimen Koyl N:3813397 E:04224345 1509
17 Akdik Koy N:3813690 E:04222756 1798
18 Harmandiven Koy N:3813824 E:04222710 1901
19 Erencik Koyl N:3813861 E:04224712 1926
20 Ekinli Kdyu N:3813789 E:04222731 1869

Calisma sonucundan elde edilen verilere
gore; calisilan bal 6rneklerinde Silfanamid grubu
(sulfadiazine, sulfathiazole, sulfadoxine,
sulfameter, sulfabenzamide, sulfamethazine,
sulfachlorpyridazine, sulfisoxazole,
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sulfamethoxazole, sulfadimethoxine) ve tetracyline
grubu (oxytetracyline, chlorotetracyline,
tetracyline, 4-epitetracyline, 4-epichlortetracyline,
doxycycline) antibiyotik kalintilarina
rastlanmamistir.
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Tablo 2. Bal 6rneklerinin alindigi kdylerin agik koordinatlari, yiikseklikleri ve Stlfanamid grubu (sulfadiazine,

sulfathiazole, sulfadoxine, sulfameter,

sulfabenzamide,

sulfamethazine, sulfachlorpyridazine,

sulfisoxazole, sulfamethoxazole, sulfadimethoxine) antibiyotiklerin bulunma miktari

Ornek No Bolge(Koy) Koordinat Rakim Sonug
1 Kogyigit Koyl N:3812823 E:04221016 1753
2 Kogyigit Koyl N:3812823 E:04220877 1763
3 Ath Koya N:3812818 E:04220964 1764
4 Hecter Dag| N:3812819 E:04220964 1765
5 Panur dagi N:3812821 E:04220955 1767
6 Kogyigit koyu N:3812820 E:04220955 1766
7 Panur Yaylasi N:3812819 E:04220869 1779
8 Panur Yaylasi N:3812773 E:04220763 1794
9 Balli Koyl N:3812852 E:04220509 1870
10 Hecter Dagi N:3812852 E:04220456 1789 Negatif
11 Yukari Ayvacik N:3813214 E:04220069 2019
12 Gayda Koy N:3813393 E:04224824 1489
13 Keklik Koy N:3813401 E:04224798 1483
14 Kopsuyu Kdyu N:3813789 E:04224798 1485
15 Altinoluk Koyi N:3813415 E:04224547 1497
16 Gokgimen Koyl N:3813397 E:04224345 1509
17 Akdik Koy N:3813690 E:04222756 1798
18 Harmandiven Koyl N:3813824 E:04222710 1901
19 Erencik Kéyu N:3813861 E:04224712 1926
20 Ekinli Kéyu N:3813789 E:04222731 1869

Sonug ve Oneriler

Tirkiye nektarli bitkilerce zengin bir floraya
sahiptir. Bu nedenle ariciliga ¢ok uygun bir tlkedir.
Bal 6énemli bir aricilik GrGnd olup aricilik Grdinleri
ihracatina s6z konusu olan tek drindir. 2014
yilinda 19 milyon dolarlik bal ihra¢ eden Tirkiye

dinya siralamasinda 26. sirada yer almistir
(Anonim, 2015). Ulkemizde farkli bélgelerde,
ballarda antibiyotik kalintisi ile ilgili yapilmis

¢alismalar bulunmaktadir. Bunlardan biri Giiney
Marmara Bolgesindeki ari hastaliklari ve zararlilari
ile ilgili olarak yapilan bir anket galismasidir. Bu
¢alismada dreticilerin %44’UG en az bir ilaci, %26'sI
birden fazla ilaci ayni anda olmak lizere kek ya da
suruba ilave ederek  kullanmislardir. ilag
kullananlarin %42’si eritromycin, %28'i vitamin,
%24’G  fumagillin, %14’G  oksitetrasiklin, %4’G
mikostatin, %2’si fluvalinat ve %2’si amitraz’i kishk

besine ilave ettiklerini belirtmislerdir (Aydin ve
ark., 2003). Calisma bulgularimiz bahsedilen
calisma bulgulari ile karsilastinildiginda,

calismamizda kullandigimiz  bal &rneklerinde
antibiyotik kalintilarinin belirlenmemis olmasi, bu
calismada kullanilan ballarin dogal ve higbir sekilde
antibiyotik ile arilarin muamele edilmedigini
gostermekte olup, calismada kullanilan ballarin
antibiyotik kalintisinin olmamasi yoni ile Ustiin
oldugunu gostermektedir.

Reybroeck (2003), Belcika’da uretilen ve
ithal edilen bal o6rneklerinde sirasiyla 15 ppb
streptomycin, 10 ppb sulfamethin, 10 ppb penisilin,

0.1 ppb kloramfenikol
saptadigini, ithal

bal

antibiyotik  kalintisini
orneklerinde,
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Belgika’da uretilen bal 6rneklerinden daha fazla
buldugunu bildirmistir. Bu ¢alismada kullanilan 20
farkh  bal 6rneginin hi¢ birinde antibiyotik
kalintisina rastlanmamistir. Buradan su sonuca
ulasilabilir, bu bolgede iretilen ballar Belgika’da
Uretilen  ballardan  antibiyotik  kalintilarinin
bulunmasi agisindan daha kaliteli ve daha dogaldir.

Posyniak ve ark. (2003), balda sulfonamit
kalintisi ve kontrolii hakkinda analitik yontemler
denediklerini belirtmislerdir. Bal o6rneklerinde
sulfocetamit seviyesinin 0.1 ppb; bunun da 0.2 ppb
sulfathiozal ve sulfomethizin oldugunu
saptadiklarini bildirmislerdir. Oysaki bu c¢alismada
kullanilan 20 farkli bal 6Orneginin hi¢ birinde
sulfathiozal ve sulfomethizin antibiyotiklerinin
kalintisina rastlanmamistir. Weigel ve ark. (2005),
kemoterapide stk kullanilan  antibiyotiklerin
kalintilarinin ballarda bulundugunu, Forti ve ark.
(2005), ise italya ballarinda kloramfenikol
miktarinin 0.30-0.60 ppb arasinda oldugunu tespit
etmistir. Ispanyadaki ballar ile ilgili yapilan bir
¢alismada Bonvehi ve Gutierrez, (2008) ballardaki
kloramfenikol miktarinin 0.3 ppb den az oldugunu
belirlemislerdir.  Calismada  kullandigimiz  bal
orneklerinde antibiyotik kalintilarinin bulunmamasi
bu calismada kullanilan ballarin ne derece kaliteli
oldugunu gostermektedir.

Sonug olarak, balda antibiyotik kalintilarinin
tespitine yonelik yapilan ¢alisma sayisi arttikga
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aricilik ile ilgili bilgileri artacak, insanlar daha cok
bilinglenecektir. Boylece daha kaliteli ve guvenilir
rdn elde edilmesine katki saglamis olacaktir.
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Abstract

The tomato leaf miner, Tuta absoluta (Meyrick) is a crucial tomato pest distributed from South America
to Europe and introduced in Turkey in 2009. Since then it is one of the most important tomato pest in our
country. Studies on laboratory adaptation and rearing on artificial diet are important to develop new control
approaches for the insect pests. In this study, some biological parameters such as larval viability, larval
duration, pupal recovery and adult emergence of T. absoluta were determined on six different artificial diets
and tomato leaves. The larval viability was the highest on tomato leaves followed by Diet 5, originally
developed for Plutella xylostella and Diet 6 or HG diet, formulated here for this study. Larval mortality was high
on the first instars for all tested diets. The tomato leaf miner was reared on both Diet 5 and 6 for four
consecutive generations in the laboratory. Plutella xylostella diet was tested for the first time for tomato leaf
miner and indicated that it’s suitable for laboratory rearing and maintains.

Keywords: Artificial diet, Tuta absoluta, tomato leaf miner, tomato borer

Domates Yaprak Givesi Tuta absoluta (Meyrick) (Lepidoptera: Gelechiidae)’'nin
Laboratuvarda Yapay Diyette Gelistiriimesi

Ozet

Domates yaprak givesi, Tuta absoluta (Meyrick) domates bitkisinin kritik 6neme sahip zararlisidir.
Giney Amerika’dan Avrupa’ya yayilmistir ve 2009 yilinda Tirkiye'ye ilk kez saptanmistir. O zamandan itibaren
Ulkemizde domatesin en 6nemli zararlilarindan biri haline gelmistir. Laboratuvar adaptasyonu ve yapay diyet
¢alismalari zararli béceklerle yeni miicadele yaklagimlarinin gelistirilmesi igin olduk¢a 6nemlidir. Bu g¢alismada,
domates yaprak givesinin alti farkli yapay diyet ile domates yapraklar Uzerinde larva canlilik orani, larva
gelisme siresi, pupa olma orani ve olusan ergin sayilari gibi bazi biyolojik gelisme parametreleri ¢alisiimigtir.
Domates yapraklarinda larvalarin canlilik oranlarinin en yiiksek oldugu belirlenmis ve bunu orijinal olarak
Plutella xylostella icin gelistirilen Diet 5 ve bu galisma kapsaminda olusturulan Diyet 6 ya da HG diyeti takip
etmistir. Test edilen tim yapay diyetlerde en fazla larva olimlerinin ilk larva déneminde oldugu kaydedilmistir.
Domates yaprak glivesi hem Diyet 5 hem de Diyet 6 da devamli olarak dort generasyon boyunca laboratuvarda
yetistirilmistir. Plutella xylostella yapay diyetinin ilk kez laboratuvarda domates vyaprak givesinin
yetistirilmesinde kullanilmasinin uygun oldugu tespit edilmistir.

Anahtar Kelimeler: Sunni besin, Tuta absoluta, domates yaprak glivesi, domates glivesi

Introduction mainly tomato plants, Lycopersicum esculentum

Tuta absoluta (Meyrick) (Lepidoptera: Mill (EPPO, 2010). It is distributed in the
Gelechiidae) is commonly known as tomato leaf Mediterranean region, lberian Peninsula in 2006
miner or tomato borer first recorded in 2009 in (Urbaneja et al., 2009; 2012), France, Italy, Greece,
Turkey (Kilig, 2010). It is a non-indigenous pest and and the United Kingdom (Desneux et al., 2010).
originating from South America that devastates The pest was outbreak in 2009 in many countries
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along with Turkey (Kilig, 2010, Erler et al., 2010;
Unlu, 2011, Unlu, 2012; Oztemiz, 2012; Urbeneja
et al,, 2012; Garzia et al., 2012; Cocco et al., 2013).

It is a microlepidopterous and oligophagous
(Siqueira et al., 2000) attacks on potato (Solanum
tuberosum L.) (Pastrana, 1967; Galarza, 1984;
Fernandez and Montagne, 1990; Unlu, 2012),
eggplant (Solanum melongena) (Galarza, 1984;
Viggiani et al., 2009), tobacco (Nicotiana tabacum
L.) and some non-solanaceous cultivars such as
Solanum nigrum (Vargas, 1970), S. eleagnifolium L,
Datura ferox L. D. stramonium L. (Garcia and Espul,
1982) and Solanum anericanum (Fernandez and
Montagne, 1990). A weed called as Chenopodium
album L. is also recently recorded as a new host
(Ogiir et al., 2014).

The tomato leaf miner is a multivoltine
species, mines all aerial structures of plants mainly
on leaves and fruits, causing 80-100% of crop
losses (Desneux et al., 2010; Urbaneja et al., 2012;
2013). Females lay eggs on the host leaves and
neonates bores the leaf mesophyll and damage
caused by larvae, mining leaves reducing
photosynthesis and yield (Desneux et al., 2010).

There are studies regarding life cycle,
biology and development (Pereyra and Sanchez,
2006; Krechmer and Foerster, 2017; Cuthbertson
et al.,, 2013; Erdogan and Babaroglu, 2014),
biological control (Luna et al., 2007; Bajonero et
al., 2008; Doganlar and Yigit, 2011; Oztemiz, 2012)
and granulovirus Phop GV (Mascarin et al., 2010).
It is important to rear large numbers of larvae in
health and easily with low cost to conduct these
studies. Rearing of tomato leaf miner in the
laboratory mostly depends on its primary host
mostly tomato leaves. There are some important
issues need to be considered in mass or continuous
rearing in the laboratory such as maintaining of
host plants in large numbers, availability of fresh
host leaves, transferring larvae to new leaves,
preventing chemical applications from host plants
used in rearing, a space to keep plants, rearing cost
and labor (Yilmaz and Geng, 2013; Zou et al., 2015;
Nation, 2016).

Artificial diets have been known as crucial
to studies on pest’s biology, development, ecology,
biological control and management (Nation, 2016).
The understanding  of  pest nutritional
requirements and ecology could allow developing
appropriate artificial diets and also accelerate
laboratory adaptation. Tomato leaf miner was
reared on artificial diet previously (Greene et al.
1976; Mihsfelt and Parra, 1999; Marin et al., 2002;
Garcia-Suabita et al., 2012; Bajonero and Parra,
2017). In order to find an appropriate diet to rear
an insect in the laboratory, firstly test specifically
known diets if any and secondly start with
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modification of some diets, formulated for closely
related species or having similar nutritional
requirements (Nation, 2016; Bajonero and Parra,
2017).

The aim of the present work was to test
different artificial diets for laboratory rearing of
tomato leaf miner.

Materials and Methods
Tuta absoluta colony rearing

The laboratory colony was established from
the stock population of tomato leaf miner
maintained in Akdeniz University, Department of
Plant Protection, Antalya, Turkey. Tomato leaf
miner was reared continuously on a local tomato
cultivar for about a year. The larvae were reared in
Tupperware plastic container (30 cm x 21 cm x 7
cm) having a paper towel at the bottom and
ventilated lid with chiffon. After larval
development, pupae were harvested and
transferred in a Petri dish (9 cm diameter). Adults
were kept in rearing cages (45 cm x 45 cm x 45 cm)
having tomato plants and a honey-water solution
(10%). Infested tomato plants were removed and
checked for eggs daily then replaced with new
tomato plants. Eggs were collected with a fine
brush from the tomato leaflets and incubated in
the moisturized black filter paper, placed in a Petri
dish. Embryonic developments were monitored
daily under Olympus SZX9 stereo zoom microscope
until the larvae hatching. Newly hatched (neonate)
larvae were used in the experiments. All
experiments were taken in the laboratory
conditions, at 23+2°C, 65% RH and 16:8 (light:dark)
photoperiod.

Tested Artificial Diets

Several artificial diets were tested to rear
larvae of tomato leaf miner in the laboratory
(Table 1). Diet 1, used for tomato leaf miner
previously (Mihsfeldt and Parra, 1999 modified
from Greene et al. 1976; Bajonera and Parra,
2017), diet 2 artificial medium developed for
noctuid species (Shorey and Hale, 1965), diet 3 (Jha
et al., 2012) and diet 4 (Hamed and Nadeem, 2008)
were used to rear Helicoverpa armigera, diet 5,
proposed by Shelton (2012) for the development
of Plutella xylostella, diet 5, formulated for this
study. The natural larval host of tomato leaves
was included as positive control for all the tests. All
experimental diets were freshly prepared and kept
at +4 °C until used. The artificial diet mixtures were
composed of agar, cellulose, casein, yeast, soy
flour, pinto bean, dextrose, salt mixture, methyl
paraben, sorbic acid, vitamine mixtures and
ascorbic acid. Some tested diet formulations were
included freeze-dried tomato leaves (10% of dry
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weight of diet ingredients) as feeding stimulants
(Genc and Nation, 2004).

Rearing procedure

Newly hatched larvae were transferred on a
small cube of tested diet (4 cm x 2 cm x 1 cm) with
a fine brush under the microscope. For each diet,

adult emergence were evaluated. The diet was
changed if needed. In addition, as positive control,
100 neonate larvae were also reared on tomato
leaflets with moisturized cotton wrapped around
the petiole. Data were analyzed through ANOVA
(SAS 1999). The data were normalized and LSD test
was used to determine separation and significance

100 neonate larvae were used with three of means (P< 0.05) (SAS 1999).
replications. Larval viability, pupal recovery and

Table 1. Composition of tested artificial diets for Tuta absoluta

INGREDIENTS Diet (1) Diet (2) Diet (3) Diet (4) Diet (5) Diet (6)
White beans 75¢ 426 g 15g 60g - -
Wheat germ 60g - 55¢g - 175¢ 8g
Soybean flour 30¢g - - - - -
Casein 375¢g - - - 126 ¢ 8¢g
Yeast 37.5g 64g 6g 6g - 6g
Ascorbic acid 36¢g 78 06g 12g l4g 2g
Sorbic acid 18¢g 2g 0.15¢g 0.45¢g - 05¢g
Methyl paraben 3g 4g 0.17g 0.75g 54¢g 03g
Antibiotic 113mg - - 0.01g 4g -
Formaldehyde (10%) 3.6 ml 4 ml - 1.5 ml - -
Vitamin mixture 9 ml - - 0.06¢g 36g 2g
Agar 23 g 25¢g 3.75g 45g 9% g 758
Water 1200 ml 1280 ml 130 ml 100 ml 3000 ml 250 ml
L-cysteine - - 0.06g - -

Sucrose - - - 6g 135¢ 6g
Choline chloride (20%) - - - 3ml - -
Cholesterol - - - 0.06¢g - 05¢g
Wheat germ oil - - - 0.06 ml - -
Wesson Salt Mix - - - - 36g 25¢g
Potassium sorbate - - - - 4g -
Cellulose - - - - 25¢g 3g
Propyl gallate - - - - 08¢g -
Raw linseed oil - - - - 30 ml -
KOH (43.6%) - - - - 9ml -
Formaldehyde (37%) - - - - 3ml 0.2 ml
Soy hydrolysate - - - - - 4g
Raw olive oil - - - - - 2.5ml
KOH (4 M) - - - - - 2.5ml
Tomato leave powder - - - - 5% 5%

Result and Discussion

The first attempt was to rear larvae of
tomato leaf miner on Diet 1 which was not
successful and proved insufficient and no
survivorship. The mortality of the first instars was
about 90% on Diet 1 during the first three days.
Then Diets 2, 3 and 4 were tested but they were
also not supported larval growth and
development. Neonate larvae were not kept alive
on these diets on the second day of the
experiments. However, tomato leaf miner larvae
were reared on the natural host, tomato leaflets as
positive control along with tested artificial Diets 1,
2, 3 and 4 (Figure 1 and Table 2). Larvae fed on
tomato leaves (Figure 1) and the percentage of
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larval viability was 65.70 = 8.39, larval period
lasted about 11.85 + 2.75 days, the percentage of
pupal recovery was about 58.77 + 6.71 and 52
adults were emerged (Table 2 and Figure 1). Adult
longevity was about 14-18 days.

After the negative results obtained in the
previous diet experiments, Diet 5 was tested (Table
2) which was used for rearing Plutella xylostella
previously (Shelton, 2012). Diet 5 was vyielded
about 59.42 + 8.25% larval viability (Table 2 and
Figure 2). The larval duration was 15.81 + 3.31 days
and pupal recovery was about 49.82 + 7.19%
(Table 2). The number of adult emergence was 46
(19%:275) on Diet 5. Emerged adults were mated
in adult rearing cages and mated females laid eggs
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on tomato leaflets. The egg viability was about
83%. The following generation was set up with F1
eggs on Diet 5. So, tomato leaf miner was
continuously reared on Diet 5 for four generations.
The larval feeding and their feeding behavior
(making feeding galleries and mines) were shown

in Figure 2. They made tunnels during feeding and
left frasses indicating that larvae feed on diet and
also the diet was supported larval growth and
development adequately (Figure 2).

Figure 1. A view of tomato leave miner larvae reared on tomato leaflets as positive control (a) larval rearing
container (b) tomato leaflets with moisturized cotton with parafilm (c) larval tunnels and (d) larval silk

during feeding

Another diet was formulated in the
laboratory according to lepidopteran nutritional
requests and called as HG diet or Diet 6 (Table 1).
Larval viability was about 55.53 + 7.66% with 19.26
+ 3.01 days larval duration on Diet 6 (Table 2).
After larval development was completed on Diet 6,
the pupal viability was 43.16 + 8.27%. The number
of adult emergence was 40 (15%:2505) as first
generation on Diet 6. Females were able to lay

eggs and the egg viability was about 80%. The
results indicated that performance of Diet 6 was
also successful when compared to all tested
parameters. The larval feeding was indicated in
Figure 3. The opening holes and tunnels on diet 6
were visible. Larvae were feeding inside the loose-
silky area and the larval frasses were observed.
Mature larva was also shown in Figure 3C.

Table 2. Larval performances of tomato leaf miner on Diet 5, Diet 6 and tomato leaves (Mean * SD)

Diets Larval Viability (%) Larval duration (days) Pupal recovery (%) No. Adult emergence
Diet 1 - - - -

Diet 2 - - - -

Diet 3 - - - -

Diet 4 - - - -

Diet 5 59.42 +8.25b 15.81+3.31b 49.82+7.19b 46 b

Diet 6 55.53+7.66¢C 19.26+3.01c 43.16£8.27 ¢ 40c

Tomato leaves 65.70+8.39a 11.85+2.75a 58.77t6.71a 52a
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Figure 2. Tomato leaf miner larvae on Diet 5, (a) larval feeding, (b) unnelingbehavior (c) larval frasses and (d)
feeding larvae inside the loose-silky area

Figure 3. Tomato leaf miner larvae on Diet 6, (a), (b) larval feeding, (c) mature larva on diet and (d) feeding
larvae inside the loose-silky area with observed frass
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Figure 4. The prepupal and pupal stages of tomato leaf miner, (a) prepupa, (b) pupa, (c) pupa with the
shredded larval head capsule and (d) pupa in silken tunnel

Figure 5. Tomato leaf miner, the emerged adult in diet larval rearing container (a) and (b) mated individuals

In the present study, several artificial diets
were tested for larval growth of tomato leaf miner
but only two artificial diets (Diet 5 and Diet 6) were
supported larval developments. Diet 5 and Diet 6
were used to rear tomato leaf miner continuously
four generations in the laboratory.

Bajonero and Parra, (2017) recently reared
the tomato leaf miner on a modified diet from
Berger (1963) for eight generations with about
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75% overall viability, having cellulose, wheat germ
and casein. Diet 1 was tested previously (Mihsfeldt
and Parra, 1999) and formulated for tomato leaf
miner, having 18.52 days of larval duration with a
success of 70.56% larval viability (Mihsfeldt and
Parra, 1999). According to Bajonero and Parra
(2017), larval duration of tomato leaf miner was
15.8344.25 days and larval viability was
35.33%3.91% on the same diet (Diet 1). This diet
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formulation tested and tried different times but it
did not work in this study to rear tomato leaf
miner. It is important to get the neonate larvae
feeding on the diet, because high mortality usually
occurred at this stage (Zalucki et al.,, 2002;
Mihsfeldt and Parra, 1999).

There are several reasons for an artificial
diet to be accepted or rejected by larvae such as
the nutrional value of the diet, diet texture or
structure, cohesion and phagostimulants
(Vanderzant et al., 1957; Vanderzant and
Richardson, 1963; Mihsfeldt and Parra, 1999; Genc,
2006; Geng, 2008; Yilmaz and Geng, 2013).
Lyophilized host plant materials play a role as a
phagostimulant which were usually added about
10% of the tested diet’s dry ingredients into the
lepidopteran artificial diets (Genc and Nation,
2004; Nation, 2016) just to get the larvae start
feeding on the diet. Here, there were added about
5% of lyophilized tomato leaves on Diet 5 and Diet
6 (Table 1). Cellulose supports the success of the
artificial diets even though not having any
nutritional value but plays an important role in
diet’s textures when it is added as a jelling agent in
dipteran (Tsitsipis and Kontos, 1983) and
lepidopteran pests (Mihsfeldt and Parra, 1999;
Shelton, 2012). Another important issue is diet’s
surface moisture, causing trapped neonates not to
crawl around the diet (Anthon et al., 1971). It is
also known that antimicrobial agents in artificial
diets may cause feeding inhibition (Dunkel and
Read, 1991).

Conclusion

In this study, the diet formulated originally
for Plutella xylostella was tested successfully for
the first time to rear larvae of tomato leaf miner,
Tuta absoluta, as Diet 5. In order to develop or test
an artificial diet for a larva, one approach is started
with simple modifications of known diets and
selecting some formulations based on nutritional
and behavioral aspects of closely related species
(Damos et al., 2009). Diet 6 was formulated here
and similar results to Diet 5 were obtained in terms
of larval viability, larval duration, pupal recovery
and adult emergence (Table 2). Life cycle duration
was 22-30 days on tomato leaves (Barrientos et al.,
1998) and was about 31-34 days on Diet 5 and 30-
35 days on Diet 6. Tomato leaf miner was reared
on Diet 5 and Diet 6 and laboratory colony was
maintained successfully.
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