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Abstract:

In this study that the effects of olive mill pomace (0, 1 and 2 tons/da) and pure nitrogen fertilizing (0, 12.5 and
25 kg da*) on hybrid corns (DKC 5783 and P 3394) was investigated. The research was carried out in Kahramanmaras
conditions during second crop growing seasons in 2007 and 2008. Split-split plot experimental design was used with
four replications. The olive mill pomaces (omp) for first ear height, ear length, grain yield per ear and 1000 grain
weight, and nitrogen doses for steam diameter, ear length, grain yield per ear and 1000 grain weight were significant.
Varieties were showed significant differences in terms of first ear height, stem diameter, plant height, ear number
per plant and grain yield. Years were reported that investigated all traits had differences significant, except for ear
number per plant and 1000 grain weight of corn. The olive mill pomaces for grain yield was not significant. The grain
yield of 0 tons/da of olive mill pomace treatment was 916.52 kg da™l, 2 tons/da of olive mill pomace application was
837.91 kg da. Grain yield for 0, 12.5 and 25 kg dalnitrogen (N) dose treatments were 692.42, 875.24 and 1055.40
kg da! respectively. The olive mill pomace and nitrogen doses for protein content had no significant effect. P. 3394
hybrid variety with 920.81 kg da™* had higher grain yield than DKC 5783 hybrid variety (827.81 kg da™).

Key words: corn varieties, nitrogen rate, olive mill pomace.

ikinci Urtin Hibrid Misir Tariminda Pirinanin Etkisinin Arastiriimasi

Ozet

Bu calismada, prinanin (0, 1 ve 2 ton/da) ve azot giibre (0, 12.5 ve 25 kg da) dozlari ikinci Griin hibrit misir
(DKC 5783 ve P 3394) bitkisi GUzerindeki etkisi arastiriimistir. Arastirma, Kahramanmaras kosullarinda 2007 ve 2008
yillarinda ikinci Griin misir yetisme sezonunda yiritilmustir. Boliinen bolliinmis parseller deneme desenine gore
dort tekerrirlt yaratiilmustir. Pirina dozlarinin misirin ilk kogan yiiksekligine, kogan uzunluguna, tek kogan verimine
ve bin tane agirligina, azot dozlarinin sap ¢apina, kogan uzunluguna, tek kocan agirligina ve bin tane agirligina etkisi
onemli olmustur. Cesitler ilk kocan yliksekligi, sap ¢api, bitki boyu, bitkideki kogan sayisina ve tane verimi yoniinden
kendi aralarinda 6nemli farkhiliklar géstermistir. Misir bitkisinin incelenen 6zelliklerden bitkide kocan sayisi ve bin
tane agirhgi harig, diger 6zelliklerin yillara gore dnemli derecede farkliliklar gosterdigi kaydedilmistir. Pirina dozlarinin
tane verime etkisi dnemsiz olmustur. Tane verimi 0 ton/da pirina uygulamasinda 916.52 kg da?, 2 ton /da pirina
uygulamasinda 837.91 kg da! olarak gerceklesmistir. Tane verim 0, 12.5 ve 25 kg da* azot (N) doz uygulamalarinda
sirastyla 692.42, 875.24 ve 1055.40 kg da olmustur. Pirina ve azot dozlarin protein icerigine etkisi olmamistir. P.
3394 cesidi 920.81 kg da tane verimi ile DKC 5783 (827.81 kg da!) cesidinden daha yiiksek verim vermistir.

Anahtar kelimeler: Misir gesitleri, pirina ve azot dozlari

Introduction which has stimulated maize cultivation and various

Cereals are the most widely utilized crop group studies about it. Maize is known, in cereal family, as
as human food and for livestock feed. Maize is the having a relatively short growing period and giving
third most widely cultivated cereal crop which ranks more yields. It is selective about soil, which means
after wheat and rice. In addition to being used as that it needs a soil rich in plant nutrient and with a
cereal, maize is also used in many areas in industry, good drainage. The best growth level and maximum
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yield level can be achieved in deep and warm soil rich
in available nutrients and with a good drainage and
aeration (Kiin 1994).

As the world population expands, it creates
pressure on the soil on which people live. That is, as
the resources get scarce, people start to use intensive
farming methods and more chemical fertilizers, which
increase misuses. Such chemicals which are used to
improve the yield and quality of the farming crops are
not only detrimental for sustainability of agriculture
but also cause economic loss. Therefore, the studies
carried out to improve quality standards should also
include the use of present resources in accordance
with the sustainable agricultural criteria. The main
point for these criteria is conservation of water and
soil quality and to cultivate by getting maximum
benefit from environment and all these require a
series of studies enhancing soil and plant productivity.

In order to increase organic matter content of
soil and meet plant’s nutrient needs barnyard manure
and plant wastes are utilized. Therefore, using low-
cost and environmentally friendly organic based
alternative fertilizers is vital for our country to achieve
sustainable productivity in farming (Tuna et al. 2012).
One of the best examples of alternative fertilizer
source is the plant waste obtained from the
processing of agricultural products in industry. Olive
processing waste and olive mill waste water which are
obtained from the processing of olive are low-cost
and environmentally friendly organic based
alternative fertilizers (Cabrera et al. 1996).

Nitrogen is a vital plant nutrient and a major
yield determining factor required for maize
production. Maize plant, which is capable of giving
high dry matter under irrigated conditions and has
hairy roots, needs high rates of N for a good yield.
When a large amount of N-fertilizer is used in irrigated
farming, plants cannot use all the fertilizer due to
leaching (Campbell et al. 1984). As a result of the
leaching, some N-fertilizer may penetrate ground
water  supplies leading contamination and
environmental degradation. The previously made

studies suggest that the amount of N should be 8-25
kg da* for maize (Hills et al. 1983, Eck 1984, Soltner
1990, Kirtok 1998). However, optimum amount of N
may differ depending on the maize cultivars and
environmental conditions (Kececi et al. 1987, Sencar
1998, Sezer and Yanbeyi 1997).

This study was conducted to establish the
benefits of utilizing by-products of olive mills as
fertilizer in maize farming, to increase the use of low-
cost, organic based alternative fertilizers in both
conventional and organic farming, to prevent
environmental pollution by decreasing, at least
partially, heavy reliance on chemical fertilizers and to
shed light on the following researches.

Materials and Method

The study site and plan

The study was carried out in Kahramanmaras
conditions during second crop growing season for two
years (2007 and 2008) with split-split plot
experimental design with four replications. Soil
properties of the study site before sowing and climate
conditions during growing season are indicated in
Table 1 and Table 2 respectively.

Table 1. Soil properties of experiment place in 0-20 cm

depth

Olive
Properties 2007 2008 processing

waste
Saturation (ml) 41.2 42.3 -
Ph 7.52 7.14 6
Salt (%) 0.05 0.04 -
Lime (%) 23.4 2577 -
Organic matter (%) 1.2 1.89 67
Phosphorous (ppm) 6.68 8.98 -
Potassium (ppm) 144.01 159.02 -

(Bouyoucous 1951; Knudsen et al 1982; Olsen and
Sommers, 1982; Nelson and Sommers, 1996; Rhodes, 1996).

Table 2. Average maximum and minimum temperature and relative humidity (%) parameters belongs to second crop
corn growing season at Kahramanmaras in 2007 and 2008.

Years June July August September October November
Maximum 2007 34.9 38.7 37.5 34.6 27.2 16.3
C 2008 34.1 37.8 38.3 32.3 26 18.6
Minimum 2007 21 23.8 23.5 19.1 14.2 7.4
C 2008 20.7 23.8 23.8 19.3 13.2 8.3
Humidity 2007 49.8 46 62.8 54.5 54.2 65.9
(%) 2008 49.8 58.3 59.7 61.4 54.6 64.1
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The study site was prepared for the sowing
with disc harrow, rotary tiller and land roller just after
previous crop harvest. Previous plan is wheat. It was
given 16 kg da! nitrogen fertilizer. DKC 5783 and P
3394 hybrids cultivars were used as second crop
maize plant. During the study 0, 1 and 2 tons/da olive
will pomace were mixed to main plotsand 0, 12.5 and
25 kg da* pure N(Urea) fertilizer were applied to sub-
plots in two stages. The crop was planted with 70 cm
x 20 cm interval in four lines with 5 m length (in 14m?
plots) in split-split plot.

Field study and data collection

Second crop maize sowing was made in the
first week of July in 2007 and in the last week of June
in 2008 by means of planter. In both years, the study
was conducted in the same site like fixed plot. The
previous crop plant was wheat in both years. Olive mill
pomace was applied to the soil in the main plots by
hand and then the site was harrowed. While P
fertilizer was applied with sowing machine (10 kg da™
P20s), the first half of pure N (urea) fertilizer was
applied to the rows by hand. The other half of N
fertilizer was applied to the rows by hand just before
the tassel flowering. All treatments were weeded
twice a year to effectively control the weeds but
insecticide was applied once in 2007 and twice in
2008. As for irrigation, it was applied seven and eight
times in 2007 and 2008 respectively. Even though the
crops reached to enough maturity at the end of
October, they were harvested in the first week of
December due to precipitation.

In this study, tassel flowering period, first ear
height, plant height, stem diameter, number of ear per
plant, ear length, number of grain per ear, grain yield
per ear, 1000 grain weight, protein content and grain
yield parameters were examined (Ulger 1986). All the
data were analyzed using SAS (Anon, 1997) statistical
program and the treatment means were assessed
according to LSD test.

The properties of the soil prior to planting are
shown in Table 1. The soil of the study site was loamy,
pH was neutral and slightly alkali, had no salinity
problem, rich in the point of lime and potassium, had
a moderate level of organic matter and phosphor.
Olive processing waste was examined only in terms of
organic matter content and it was detected to be rich
in organic matter (67%). The soil sample was air-dried
and passed through a 2-mm sieve before analysis. The
soil pH was determined by glass electrode on
saturated soil samples. Electrical conductivity of the
soil was measured in saturation paste extract
(Rhodes, 1996). Lime content of the soil was
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measured by the Scheibler calcimeter. Organic matter
content of the soil was determined by the modified
Walkley-Black wet oxidation procedure described by
Nelson and Sommers (1996). The soil potassium
content including exchangeable potassium was
determined using the methods described in Knudsen
et al. (1982). The soil texture was determined by the
hydrometer method (Bouyoucous, 1951). The
phosphorus content of the samples was determined
by spectrophotometer, Jenway 6100, using the
sodium bicarbonate method (Olsen and Sommers,
1982).

It is shown in Table 2 that the lowest and the
highest temperatures in July and August, when maize
continues to its vegetative development, were 20.7 °C
and 38.7 C respectively. The lowest and the highest
temperature were recorded as 13.2 'C and 34.6 C
respectively in September and October, when
generative development continues. During the
second crop growth season, relative humidity
changed in the range of 46.0-65.9 % (Anon, 2008).

Results and Discussion

Tassel flowering period (TFP), first ear height
(FEH), plant height (PH), stem diameter (SD), number
of ear per plant (NEPP), ear length (EL), number of
grain per ear (NGPE), grain yield per ear (GYPE), 1000
grain weight (1000 GW), protein rate (PR) and grain
yield (GY) parameters of the second crop maize
cultivars and the interactions which formed significant
varieties are indicated in Table 3 and 4.
Years

The research was carried out in the same place
for both years. In other words, Plots of trial were been
fixed. It is shown in Table 3 and 4 that the years had
significant effect on the traits except for the NEPP and
1000 GW characteristics of corn investigated in the
study. The plants cannot benefit from organic matter
immediately. Firstly it must be broken by micro-
organisms. So after a while, the plant can be taken as
nutrient. Thus, the effect of organic matter was
observed later (Montemurro et al., 2006).

While the TEP was measured as 55.56 days in
2007, it was observed to be three days earlier (52.59
days) in the second year. FEH were 64.81 cm and
74.03 cm in 2007 and 2008 respectively. PH was
182.12 ¢cm in 2007 and 171.51 cm in 2008. SD were
recorded as 23.13 mm and 20.34 mm in 2007 and
2008 respectively. EL was 18.39 cm in first year and
19.39 cm in second year. The NGPE per ear were
recorded as 591.38 units and 687.18 units 2007 and
2008 respectively. While GYPE was 229.27 g in the
first year, it was recorded as 245.32 g in the following
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year. PRwas 7.11 % in 2007 and it was 8.04 % in 2008.
GY values were detected as 756.37 kg da* and 992.34
kg datin 2007 and 2008 respectively (Table 3 and 4.).

The findings of Turgut (1998) that maize
cultivars showed differences depending on vyear
supports our own findings. We found that the
increase in LE, GYPE, NGPE, PR (%) and GY in the
second year might have been caused by soil-
improving effect of the olive mill pomace applied
during the experiment. Our findings were also
consistent with the statement of Pineiro et al. (2008)
that positive effects of olive mill pomace could be
observed in the following two years and with the
findings of ilay et al. (2008) that olive mill pomace
would be beneficial when it is applied a few months
earlier than the date of plantation. Jawa (2006)
suggested that if the leaves of plants mixed and
integrated with the soil, it would double the grain
yield. Kimetu et al. (2006) noted that when urea
application in maize cultivation was compared to
organic fertilizer application, penetrating of urea to
lower soil layers by leaching was more than that of in
organic fertilizer application. Kavdir and Killi (2008)
reported that olive mill pomace stabilized all the
properties of soil in clayed and sandy soils. The finding
of ilay et al. (2008) that direct application of oil
processing waste to sunflower and bean plants would
have a negative effect on stem diameter and plant
height is consistent with our findings. The three-day-
earlier tassel flowering period in the second year
could be attributed to the fact that the maize plants
were planted earlier and benefited from longer day
length in the second year. Similarly, the plants
exploited day length more quickly and the plant
height was measured as 11 cm shorter than that of the
previous year.

Oil mill pomace rates

In the study; 0, 1 and 2 tons/da oil mill pomace
doses were applied to the study site and it was
observed that these varied doses had no statistically
significant effects on TFP, PH, SD, NEPP, NGPE, PR and
GY parameters of the maize cultivars. When
compared to 1 and 2 ton/da treatments (868.48 kg da
1 and 837.91 kg da? grain yield respectively) with 0
ton/da olive mill pomace treatment. 0 ton/da
treatment had the highest GY value with 916.52 kg da
!, We found that there was no statistically significant
difference between 0 ton/da and 2 tons/da olive mill
pomace treatments in terms of GY. Increasing of olive
mill pomace treatment caused decreasing of corn

240

grain yield. This situation is due to the dissolve of
organic matter, unable necessary nutrients for plant,
unpredictability of application time and the amount.
This findings is supported by following researchers.
Verma ve Sharma (2008) found that the positive
impact could be seen on plant and soil by the fact that
the application nitrogen, phosphorus and potassium
fertilizers with organic material. The possible slight
increased leaching of dissolved organic chemicals
complexes would be counterbalanced by the fact that
the application of fresh or composted to be an
extremely effective contribution to increasing crop
yields and to maintaining or improving soil fertility if
properly mixed and incorporated at acceptable
loading rates of olive oil production waste (Cabrera.
2007). if the organic composts were mature and
stable, the application of such products, even at
sowing time, do not necessarily have a negative effect
on early growth, in accordance with Murillo et al.
(1997). Tejada and Gonzales (2003) explained that a
temporary immobilization of soil mineral nitrogen,
and consequently yield reduction, due to the
deficiency of plant N uptake as a consequence of the
high C/N ratio of organic waste. For this reason 0
ton/da olive mill pomace treatment had the highest
GY. It was determined that the varied rates of olive
mill pomace (0,1 and 2 ton/da) had no effect on grain
protein content because we recorded the protein
rates as 7.59, 7.55 and 7.58 % in 0, 1 and 2 ton/da
treatments respectively (Table 3).

FEH, EL, GYPE and 1000 GW values of the maize plant
statistically varied depending on the rates of olive mill
pomace applied to the field. While the highest FEH
was measured as 72.56 cm in 0 ton/da treatment, the
lowest one was recorded as 66.61 cm in 2 tons/da
treatment, which was followed by 69.08 cm value in 1
ton/da treatment. The lengthiest EL was recorded
19.50 cm in 0 ton/da treatment, and the shortest was
determined 18.17 cm 2 ton/da treatment. While the
highest GYPE was measured as 247.03 g in 0 ton/da
application, the lowest one was recorded as 225.97 g
in 2 tons/da application, which was followed by
238.89 g value in 1 ton/da treatment. While the
highest 1000 GY was measured as 360.91 gin 0 ton/da
treatment, which was followed by 355.75 g in 1
ton/da treatment and the lowest value was recorded
as 340.67 g in 2 tons/da treatment. It was determined
that as the doses of olive mill pomace increased, FEH,
EL, GYPE and 1000 GW (Table 3 and 4).
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Table 3. Average data belongs to tassel flowering period (TFP), first ear height (FEH), plant height (PH), stem diameter
(SD), number of ear per plant (NEPP), ear length (EL) parameters of the second crop maize in
Kahramanmaras conditions in 2007 and 2008 years.

TFP (day) FEH (cm) PH (cm) SD (mm) NEPP (unit) EL (cm)
Years (A) %% * % * * % ns %%
2007 55.56 64.81 182.12 23.12 0.93 18.39
2008 52.59 74.03 171.51 20.34 1 19.39
Olive mill
pomace (B) ns *k ns ns ns *
Okgdal 55.1 72.56 180.52 22.43 0.94 19.5

1 ton kg da* 53.04 69.08 181.16 21.77 0.98 18.99

2 ton kg da™? 54.1 66.61 168.77 21 0.98 18.17
Nitrogen rates

(C) ns ns ns *k ns *

0 (kgda?) 54.75 67.51 172.13 20.15 0.92 18.29
12.5 (kgda?) 54.43 69.82 179.21 22.3 0.98 18.89
25 (kgda?l) 53.06 70.93 179.11 22.75 0.99 19.49

Varieties
(D) ns * % * * *% ns
DKC 5783 54.94 64.63 171.58 21.24 1.02 18.82
P 3394 53.62 74.21 182.05 22.24 0.91 18.96

* ** Significant at 0.05 and 0.01 level respectively. ns : non-significant at 0.05.

Table 4. Average data belongs to number of grain per ear (NGPE) grain yield per ear (GYPE), 1000 grain weight (TGW),
protein rate (PR) and grain yield (GY) parameters of the second crop maize in Kahramanmaras conditions in
2007 and 2008 years.

NGPE (unit) GYPE (g) TGW (g) PR (%) GY (kg dal)
Years (A) *E *k ns *k *k
2007 591.38 229.27 352.54 7.11 756.37
2008 687.18 245.32 352.34 8.04 992.34
Olive mill
pomace (B) ns * * ns ns
Okgda! 656.01 247.03 360.91 7.59 916.52
1ton kg da™* 629.32 238.89 355.75 7.55 868.48
2 ton kg da’? 632.51 225.97 340.67 7.58 837.91
Nitrogen rates
(C) ns * *k ns **
0 (kgdal) 654.6 228.86 345.63 7.54 692.42
12.5 (kgda?) 623.03 234.04 345.37 7.62 875.24
25 (kgdal) 640.21 248.98 366.31 7.57 1055.4
Varieties
(D) ns ns ns ns ok
DKC 5783 654.04 234.17 354.88 7.72 827.81
P 3394 624.52 240.42 350 7.43 920.81

*, ** Significant at 0.05 and 0.01 level respectively. ns : non-significant at 0.05.
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The fact that FEH values increased in response
to the increase in olive mill pomace in the second year
might have been caused by fixed plot method and
olive mill pomace application in previous year (Jawa,
2006; ilay et al., 2008; Pineiro et al., 2008).

The findings of Killi (2008) that as the rate of
olive mill pomace increased, the plant growth was
adversely affected and decreased and findings of ilay
et al. (2008) that olive mill pomace had a negative
effect on plant height, dry weight and stem diameter
of sunflower and bean plants are highly consistent
with our own findings. Since C/N rate increases as a
result of increase in organic matter in soil and the
forms of nutrients are not suitable for plant intake,
plant growth will be inhibited. Therefore, as the
amount of oil mill pomace increased, statistically
significant and insignificant decreases were recorded
in terms of all features investigated. The finding of
Gachengo et al. (1999) that due to imbalance in
nutrients in  organic and mineral fertilizer
combination, a regular and consistent relation could
not be achieved and they could not obtain positive
results supports our findings. Daudu et al. (2006)
suggested that organic materials could be classified
into two groups as high nutrient rate-low N rate and
high N rate-low nutrient rate and determining an
optimum N-nutrient combination could enhance
maize yield. Nziguheba et al. (2002) stated that like
Tithonia, organic waste had a more long-lasting
enhancing effect on maize yield than mineral
fertilizers and as the rate of organic waste increased
in N- nutrient combination, maize vyield increased.
Kimetu (2002) stated that organic fertilizers had
positive effects on maize yield but there were not
sufficient details about N- nutrient combination rate.
It was explained that combination of organic and
inorganic fertilizers had a more positive effect on
maize cultivars than each single fertilizer. Sangakkara
et al. (2008) reported that the effect of organic
fertilizer application on maize yield was greater in dry
seasons.

Nitrogen rates

It was noted that while N rates had no
statistically significant effect on TFP, FEH, PH, NEPP,
NGPE and PR of the maize plants, its effect on GY, SD,
EL, 1000 GW and GYPE was statistically significant. We
recorded stem diameters as 20.15 mm, 22.30 mm and
22.75 mmin O kg da?, 12.5 kg da™* and 25 kg da' N
rate application respectively. EL also were determined
as 18.29 cm, 18.89 cm and 19.49 cm in 0 kg da?, 12.5
kg da! and 25 kg da! N rate application respectively.
The highest GYPE was measured as 248.98 g in 25 kg

242

da’! N application and it was followed by 234.04 g and
228 g grain yield per earin 12.5 kgdatand O kg da? N
applications respectively. The highest 1000 GW was
recorded at 25 kg da* N rate application with 366.31
g. Whereas 1000 GW was measured 345.63 g and
34537 g at 0 kg da* N and 12.5 kg da N rates
applications respectively, and there was no
statistically significant difference between them in
terms of 1000 GW. The lowest GY was measured as
692.42 kg da' in 0 kg da* N application, which was
followed by 875.24 kg da?! in 125 kg da' N
application. The highest GY value was obtained as
1055.40 kg da in 25 kg da* N application. It was
found out that increasing amount of N resulted in
substantial increase in maize yield. SD, EL, GYPE and
GY increased in parallel with increase in N-dose (Table
3 and 4).

Higher doses of N treatment had no significant
effect on TFP, FEH and PH. These three properties
affect each other and they vary greatly in case of
temperature, light and soil humidity variations
(YUrirdurmaz 2007). There was a great variation in
stem diameter of the N-fertilizer-applied maize plant
compared to the maize plant in which no N was
applied. This result is consistent with the findings of
Budakh Carpici et al. (2010) that stem diameter
increased in response to increasing N rate. Also, idikut
and Kara (2011) reported that 1000 grain weight
increased depending on nitrogen rates increases. We
observed that ear length was varied by treatments
(Saruhan and Sireli 2005; Koca et al. 2010) It is
concluded from the results that grain yield per ear and
grain yield increased in parallel with the increase in N
rates. Starcevic et al. (2005) stated that there was a
significant relation between the years and type of
fertilizer, and maximum grain yield was measured
from 300-350 kg da! N application, but the optimum
economic grain vyield, depending on the cost of
nitrogen in grain, was obtained to 179-286 kg da* N
treatment. Eck (1984) reported that N had a
significant impact on grain weight and this impact was
greater in case of limited. Dahmardeh (2011) reported
that in response to the increase in N rate, grain yield
increased and the highest grain yield was achieved in
350 kg/ha N application. Okalebo et al. (1999), Idikut
and Kara (2011) suggested that higher grain yield
could be achieved through application of organic and
inorganic inputs to soil.

Cultivars

In our two-year-study, there was no
statistically significant difference between the hybrid
maize cultivars DKC 5783 and P 3394 in terms of TFP,
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GYPE and N rate in grain (Ozsisli et al., 2009).
However, there were statistically significant
differences between the maize cultivars in terms of
FEH, PH, SD, NEPP and GY. P 3394 maize cultivar
(74.21 cm) had a higher PEH value than DKC 5783
cultivar (64.63 cm). While PH was recorded as 182.05
cm in P 3394 maize cultivar, it was measured as
171.58 cm in DKC 5783 cultivar. The SD value of P
3394 cultivar (22.24 mm) was detected to be higher
than that of DKC 5783 cultivar (21.24 mm). The
cultivar DKC 5783 had a higher (1.02) NEPP than P
3394 cultivar (0.91). In terms of GY, P 3394 cultivar
(920.81 kg da?) gave more vyield than DKC 5783
cultivar (827.81 kg da?) (Table 3). The finding of
Cesurer (1995) that there were great differences
between maize types in terms of first ear height, plant
height and grain yield values supports our finding.
While the two maize cultivars had no statistically
significant difference in terms of TFP, GWPE and PR, P
3394 maize cultivar had greater values in terms of all
the features except TFP and PR (%).

The fact that DKC 5783 and P 3394 maize
cultivars used in this study are in the same group in
terms of tassel flowering period shows that they are
in the same group in terms of growing day degree,
too. The maize cultivars which have the same growing
day degree and treated similarly will not show
difference in terms of protein rate. This view is
supported by the findings of Vartanli and Emeklier
(2007). In the study carried out by Ozsisli et al. (2009),
great differences were observed between the maize
cultivars in terms of protein rate due to the fact that
the maize cultivars had different growing day degree.
The grain yield differences between the two maize
cultivars was 93 kg dal. The differences was caused
by the genetic constitution of the cultivars (Vartanli
and Emeklier, 2007). Similarly, P 3394 cultivar had
greater values than DCK 5783 type in terms of first ear
height (10 cm), plant height (11 cm) and stem
diameter (1.0 mm). This was caused by the genetic
constitution of the cultivars (Tekkanat and Soylu,
2005).

Interactions

In this study, in which the effect of olive mill
pomace and N rate on maize cultivars, year x maize
cultivar interaction had a significant effect on FEH, SD
and NEPP. Olive mill pomace x maize cultivar
interaction affected NGPE significantly. Furthermore,
year x nitrogen rate and year x maize cultivar
interactions on GYPE ear had significant effect. In
addition, olive mill pomace x nitrogen rate interaction
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affected PR (%). These significant interactions are
shown in Figure 1, 2, 3,4,5,6 and 7.

—e— DKC 5783 —&— P 3394

2007 2008

Figure 1 The effect of year x variety interaction on the
first ear height

It can be seen from Figure 1 that while P3394
maize cultivar had a lower FEH value in the first year
(67.53 cm) than in the second year (80.88 cm), the
first ear heights of DKC 5783 maize cultivar were 62.08
cm and 67.18 cm in the first and second vyear
respectively. This indicates that the effect of years on
DKC 5783 maize cultivar was less than that of on P
3394 cultivar. In other words, DKC is a more stable
maize cultivar in terms of FEH.

mm

30 4

25 A -\
20 - —a
15 -
10 -
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o

2007 2008

Figure 2 The effect of year x variety interaction on the
stem diameter

ear

—

—a— DKC 5783 —a— P 3393

Figure 3 The effect of year x variety interaction on ear
number per plant

Figure 2 indicates that while there was no
significant difference between the SD values of the
first (21.46 mm) and second year (21.00 mm) in P
3394 maize cultivar, DKC 5783 maize cultivar had a
higher SD in the first year (24.79 mm) compared to the
second year (19.68 mm). This suggests that P 3394
cultivar was more stable in terms of SD but DKC 5783
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cultivar gave a more notable response to the years.
The NEPP of DKC 5783 cultivar was higher in second
year (1.11 ears) than that of the first year. Whereas, P
3394 cultivar had 0.93 ears NEPP in first year, it had
0.89 ears in second year, and showed a behavior
unlike the other variety. Cultivars showed different
reaction in terms of the NEPP according to the years
(Fig. 3).  While DKC 5783 hybrid corn had 643.33
NGPE with 0 kg da* oil mill pomace treatment, it was
621.79 grains and 696.99 grains with 1 ton/da and 2
ton/da oil mill pomace treatment respectively. The
NGEP of P 3394 hybrid corn was showed decrease
(668.67, 636.84 and 568.03) when rates of oil mill
pomace were increase (0, 1 and 2 ton/da treatment).
Hybrid corns showed different reaction in terms of the
NGPE according to the oil mill pomace rates (Fig.4).
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Figure 4 The effect of variety x olive mill pomace
(omp) interaction on the grain number per ear
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Figure 5 The effect of year x nitrogen rate interaction
on the grain yield per ear
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Figure 6 The effect of year x variety interaction on the

grain yield per ear

The data from Figure 5 shows that in year x N
rate interaction, 0 kg da* N treatment gave a more
GYPE ear in the second year (229.79 g/ear) than in the
first year (207.93 g ear? ). The GYPE values in 12.5 kg
dal and 25 kg da! N treatments were 236.47 g and
243.41 g in the first year; 231.61 g and 254.55 g in the
second year respectively. It can be seen from the
diagram that there was a slight decrease in grain yield
per ear in 12.5 kg da* N treatment while there was an
increase of 11 g in 25 kg da! N treatment. Previous
studies indicated that upper fertilizer made a
contribution to maize growth in certain growth
periods (Eck, 1984; Oner, 2003; Celebi et al., 2010;
Karadavut et al., 2010; Ozkan and Ulger, 2011). The
substantial increase in 0 kg da* N treatment in the
second year might have been caused by the positive
contribution of olive mill pomace and fixed plot
method (Jawa, 2006; llay et al., 2008; Pineiro et al.,
2008; Yolcu, 2011). P 3394 maize cultivar showed a
stable manner and had only a slight difference of 2 g
in terms of the GYPE between the first year (239.34 g)
and the second year (241.49 g) in year x maize cultivar
interaction (Fig. 6). DKC 5783 cultivar was determined
to be variable in terms of GYPE depending on the year
as it had a significant difference between the GYPE
value of the first year (219.23 g) and that of the
second year (249.14 g). As N rate(0, 12.5 and 25 kg da
Y increased in 0 kg da* olive mill pomace treatment,
the grain(7.17, 7.67 and 7.95 % respectively) protein
rate of the maize was observed to increase except 2
tons/da OMP (Figure 7).
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Figure 7 The effect of olive mill pomace (omp) x
nitrogen rate interaction on protein ratio (%)

When 1 ton/da olive mill pomace was applied
to the soil, it was detected that the protein rate in 12.5
kg da! N application (7.66 %) was higher than in 0 kg
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dal N application (7.37 %) but lower than 25 kg da N
application (7.62 %). This implies that 1 ton/da olive
mill pomace treatment had no significant effect on
the PR. When 2 tons /da olive mill pomace was
applied to the soil, the highest protein rate was
obtained in 0 kg da* N application (8.0 %) but as the
N rate increased (12.5 and 25 N kg da) the PR was
observed to decrease (7.53 and 7.14 % respectively).
This result clearly indicated that using olive mill
pomace alone (without N) provided much better
results. This result is highly consistent with the finding
of Yolcu (2011).

Such interactions which have positive effect on
stem diameter and grain yield per ear were also
observed in previous studies (Cesurer, 1995; Okalebo
et al., 1999; Nziguheba et al., 2002; Starcevic et al.,
2005; Idikut et al.,, 2009).The effects of other
interactions were insignificant on the features
examined (Gachengo et al., 1999; Idikut and Kara,
2011).

Conclusion

We aimed to investigate the effect of olive mill
pomace on second crop corn plant in this study. We
have partly reached to our aim as a result of the study.
Grain yield was decreased by increasing of olive mill
pomace, but increased by application of nitrogen. The
plants did not benefit from olive oil pomace that had
high amount of organic matter. It was showed that
organic matter was needed to breakdown by
microorganisms and later plants would be used.
Because, the mojorty of the features examined
showed great differences depending on the years.
Finally, the findings of this study indicate the long-
term value of an organic amendment for a slow
release of nutrients for crop growth. In fact, soil
application of these materials is important to sustain
yields. Moreover, in the second year increase was
significant. The study was carried out with fixed plots
and wheat was the previous plant in both years. If the
study is carried out for longer years, better results
might be obtained.
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Abstract

In this study, interrelationships among yield components were determined both by simple correlation and
path coefficient analyses of 13 barley cultivars (Hordeum vulgare L. conv. Distichon) during 2004-2006 under
rainfeed condition of Van, Turkey. In the first cropping season, grain yield had a significant positive correlation with
number of spike per m? (r=0.853**), moreover in the next season, there were found significant positive correlations
with number of spike per m? (r=0.895**), and harvest index (r=0.323*) between grain yield. Path coefficient analysis
revealed that number of spike per square meter showed the highest positive direct effect to grain yield in two years.
According to results of correlation and path analysis of this study, it is recommended that spike per square meter
ideally and also harvest index can be used as the most selection criteria for improving grain yield in barley breeding
program at early generations.

Keywords: Barley, simple correlations, path coefficient analysis

iki sirali Arpada ( Hordeum vulgare L. conv. Distichon) Path analizi kullanilarak Seleksiyon Kriterinin Belirlenmesi
Ozet

Van'in kirag kosullarinda 2004-2006 yillarinda yiritilen bu calismada, path ve basit korrelasyon analizleri
ile on Ug¢ adet iki sirali arpa cesidinin (Hordeum vulgare L. conv. Distichon) verim 0Ogeleri arasindaki iliskiler
belirlenmistir. ilk yilda tane verimi ile metrekarede basak sayisi (r=0.853**) arasinda olumlu ve dnemli bir iligki
tespit edilmis olup hatta sonraki yilda da metrekarede basak sayisi (r=0.895**), ve hasat indeksi (r=0.323*) ile tane
verimi arasinda 6énemli olumlu iligskiler bulunmustur. Her iki yilda da path analizi sonuglari metrekarede basak
sayisinin tane verimi Uzerine direk etkisinin yiiksek oldugunu godstermistir. Calismanin korelasyon ve path analizi
sonuglarina gore arpa tane verimi islahinda erken dénemlerinde ideal olarak metrekarede basak sayisinin ve hasat
indeksininde en dnemli seleksiyon kriteri olarak kullanilabilecegi 6nerilmektedir.

Anahtar kelimeler: Path analizi, basit korelasyon, arpa

region. but, the direct selection on the basis of

Introduction achieved grain yield could be misleading (Toker and

Barley (Hordeum vulgare L. conv. Distichon) is Cagirgan, 2003). Therefore, path-coefficient analyses
one of the most important cereals in the Turkey and provide more information between variables (Dewey
the grain is a major source of malt and feeding for and Lu, 1959). Path coefficient analysis (Wright,
animals. The principal aim of barley breeding 1921) is helpful in determining the direct
programs has been developing new cultivars with contribution of yield components, and the indirect
high grain yield and high quality characters for contribution of other characteristics, on seed vyield.
different soils and climates. The direct selection of Path coefficient analysis has been used to determine
newly developed cultivar is necessary for every the direct and indirect effects of individual yield
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components on final seed yields in cereals such as
wheat (Sonmez et al., 1999, Garcia Del Moral et al.,
2003), similar researches were carried out in barley
(Hamid and Grafius, 1978; Riggs et al., 1981, Garcia
Del Morel et al., 1991; Balkema-Boomstra and
Masterbroek, 1993; Sinebo, 2002; Eshghi et al., 2011)

Grain yield in barley can be improved by
understanding the interrelationships among yield,
yield components, vegetative growth, and growth
durations. Grain yield in barley can be expressed as a
function of spikes per square meter, kernels per
spike, and kernel weight, which together are referred
to as yield components but this principle fluctuates
for every region. Especially, many reports showed
that the correlation and path coefficient analyses
indicated that number of spike per unit area was the
major contributors to grain yield (Hamid and Grafius
1978, Riggs et al. 1981, Garci’a del Moral et al. 1991,
Sinebo 2002). Generally subsequent the major effect
on grain yield is kernels per spike (Sinebo 2002). But
spikes per square meter have a negative effect on
kernels per spike (Garci’a del Moral et al. 1991,
Balkema-Boomstra and Master broek 1993). Kernels
per spike followed by kernels weight per spike little
determined grain yield. But the effects of kernel
weight are little on grain yield (Garci’a del Moral et
al. 1991, Sinebo 2002). Moreover the correlation of
spikes per square meter with kernel weight is either
positive (Garci‘a del Moral et al. 1991) or negative
(Balkema Boomstra and Masterbroek 1993) depend
on different regions. Kernels per spike and kernel
weight are correlated negatively (Balkema-Boomstra
and Masterbroek 1993). Slafer et al. (1994) have
noted that the increase of number of seeds
generated a decrease in the individual grain weight
due to a lower quantity of photo-assimilates
available for each grain. Moreover, Azimzadeh and
Azimzadeh (2013) and Setotaw (2014) reported that
the number of seed per spike and the 1000-kernel
weight are the most important traits in barley
selection in dry land condition.

Varieties with late heading time has low grain
yield in growth limiting environments (Sinebo 2002).
The correlation coefficient of 1000-grain weight with
grain yield was positive or non-significant, with
number of grains per spike mainly negative and with
volume weight it was positive (Hadjichristodoulou
1990).

The aim of the present study was to
determine the correlations between yield and other
characteristics in two rowed barley varieties selected
for varying agronomic composition and to determine
the direct and indirect contributions using path
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coefficient analysis in rainfed condition. The results
that determined in the present study might be used
to adopt selection criteria in further studies. It may
increase the selection efficiency.

Materials and Methods

Materials

Field experiments were conducted during the
2004-2005 and 2005-2006 winter growing seasons at
one site in Van Province in eastern Turkey (38° 55’ N,
42° 05’ E, 1.725 m above sea level). Thirteen two
rowed barley cultivars were selected for this study
(Tokak 157/37, Tarm-92, Orza-96, Bilbiil-89, Yesevi-
93, Aydanhanim, Kalayci-97, Karatay-94, Efes-3, Efes
98, Anadolu 98, Cildir-02 and Zeynel Aga). Seed
materials were determined from the central research
institute of field crops, the institute of Anatolia
agriculture research, the institute of international
agriculture research of Bahri Dagdas and the Anatolia
beer and malt industry.

Soil and Climatic Description

Soil analysis has been described in detail by
Kacar (1995). Soil samples were taken from the
surface layer of the experimental area (0-20 cm).
Analysis showed the soil to have a sandy-clay-loamy
texture with low organic matter (1.15%) and nitrogen
(0.15%) content, high potassium (185.6 kg/da) and
lime (29.5%) content, medium phosphorus (5.48
mg/kg) content and slight alkalinity (pH: 7.35) (Kagar,
1995).

The region has a terrestrial climate that
having cold in winter seasons and water limited in
summers. Table 1 shows the average temperatures,
rainfall and humidity for both the 2004-2005 and
2005-2006 growing seasons as well as long-term
(1929-2006) averages for the region.

Methods

Each plot contained 8 rows 6 m in length and
row spaced 0.20 m (9.6 m™2). Seeds were hand-drilled
at depths of 4 to5 cm and spaced approximately 1
cm apart along each row. The seeding rate was
adjusted for a density of 500 viable seeds m=.

Fertilizer was applied by hand and mixed into
the top 1-5 cm of soil at sowing time. Barley was
fertilized at planting with 150 kg di ammonium
phosphate ha' (N 18%- P 46%), and 200 kg
ammonium sulfate ha (N 21%) was applied as a top
dressing before ear emergence.

The data included in the correlation and path
analyses were grain yield (kg da?), spike density
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(number of spike per meter square), plant height
(cm), spike height (cm), kernels (number of kernel
per spike), kernels weight (number of kernel weight
per spike), 1000 kernel weight (g), harvest index (%)
and heading time (days). Data for these traits were
obtained from the inner four rows by 3.2 m?2 of each
sampling plots.

Statistical Analysis

Correlation coefficients and the path
coefficient analysis was conducted following the
procedure developed by Wright (1921) and applied
by Dewey and Lu (1959). Grain yield (kg da?) was
kept as resultant variable and all other component
characters as causal variables. The SAS (SAS Inst.,
1997) procedures and programs were used for these
calculations.

Results

The results showed that vyield and yield
components were affected differently in two years
such as grain yield, number of spike m?, stem height,
spike height, number of kernel per spike, weight of
kernel weight per spike, 1000 kernel weight, harvest
index and heading time. The amounts of all traits
were significantly (p<0.01) higher in 2004-2005 year
than in 2005-2006 except heading time (Table 2). The
difference can be related to the different
environments affected to plant growth such as mean
rainfall, temperatures and relative humidity (Table
1). Generally, autumn and winter rainfall is important
for recharging soil water and is necessary in rainfed
cropping system. Mean rainfall was slightly (16.5 %)
higher during the 2004-2005 growing season than
during the 2005-2006 growing season (Table 1).

Table 1. Climatic data for Van Province from - 2004-2005, 2005-2006 and, long-term (LT) averages

Temperature (°C)

Rainfall (mm)

Relative humidity (%)

Months 2004-05 2005-06 LT 2004-05 2005-06 LT 2004-05 2005-06 LT
October 12.0 11.2 10.3 48.1 354 49.6 64.1 56.9 63.2
November 4.6 4.6 4.3 102.4 29.3 47.5 75.1 69.1 67.0
December -3.7 1.9 -1.1 41.0 34.3 321 73.8 69.0 69.0
January -3.3 -3.1 -3.6 344 90.4 41.9 77.1 73.7 69.0
February -4.0 -1.3 -3.5 27.2 47.7 354 73.7 74.2 64.0
March 2.5 3.0 0.5 59.1 45.7 46.2 70.9 77.5 57.0
April 8.9 9.8 7.0 55.9 39.6 57.5 64.1 66.5 50.0
May 13.3 14.6 13.0 35.8 35.4 40.5 62.5 54.0 44.0
June 18.7 215 17.8 13.0 0.1 16.8 55.4 41.9 41.0
Total 416.9 357.9 323.4
Table 2. Range in mean values for the investigated characters of the study in 2004-2006

Years 2004-2005 2005-2006

Traits Mean  Std. Ranges Mean squares Means Std. Ranges Mean squares

s Dev. Min. Max. Varieties Error Dev. Min Ma. Varieties Error
GY (kg dal) 283.0 32.52 219.3 350.2 5663.4** 36.105 230.2 42.43 165.2 305.2 7892.5** 40.12
SPM 395.5 83.34 270.0 620.0 29498.9** 108.391 329.4 74.73 214.0 530.0 23599.3** 26.086
MSH (cm) 61.95 4.28 516 70.7 79.9** 1.577 54.8 4.54 47.20 61.30 76.268** 0.304
SH (cm) 6.86 0.54 5.9 8.0 0.919**  0.052 6.0 0.43 515 7.00 0.698** 0.030
KPS 20.33 170 15.8 245 8.826** 0.700 16.7 1.28 14.50 19.40 6.531**  0.205
KWPS 092 0.10 0.68 1.2 0.045**  0.001 0.76 0.068 0.60 0.87 0.018** 0.001
TKW 45.44 354 358 50.1 17.124** 1.705 41.1 3.18 31.41 46.32 13.123** 1.077
HI (%) 33.85 390 21.4 38.6 55.670** 2.421 32.8 3.89 22.44 37.95 59.811** 1.041
HT (days) 181.8 3.23 176.0 190.0 41.692** 0.829 185.1 3.45 180.0 191.0 50.125** 0.386

Grain Yield (GY); Spike per m2 (SPM); Mature stem height (MSH); Spike height (SH); Kernels per Spike (KPS); Kernels weight per
Spike (KWPS); 1000 kernel weight (TKW); Harvest index (HI); Heading time (HT)

** Indicates significance at P < 0.01
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Correlation coefficient analysis

The correlation statistic among the traits was
separately presented in Table 3 for each year (n =52).
The results showed that, there were significant
positive correlations (Table 3) between grain yield
and number of spike per m? (r =0.853**) or
significant negative correlations with mature stem
height(r=-0.288*), kernel weight per spike (r = -
0.401**) and 1000 kernel weight (r = -0.275*) in the

Table 3. Correlations among traits in two rowed barley

first year of study. In the next year of the cropping
seasons, grain yield had significant positive
correlation (Table 3) with number of spike per m? (r=
0895**) and harvest index (r= 0.323%*) or significant
negative correlations with mature stem height(r= -
0.593**) and heading time (r= -0.333*) that were
obtained.

GY SPM MSH SH KPS KWPS TKW HI HT

GY 1.000 0.853** -0.288* -0.048 -0.240 -0.401** -0.275* 0.152 0.070

SPM 1.000 -0.500** -0.305* -0.526** -0.759** -0.409* 0.084 -0.204

MSH 1.000 0.307* 0.217  0.545** 0.443** 0.065 0.009

§ SH 1.000 0.380** 0.581** 0.392** -0255 0.346*
:'r‘ KPS 1.000 0.582**  -0.122 -0.026 0.563**
§ KWPS 1.000 0.611** 0.063 0.302*
TKW 1.000 -0.076 -0.070

HI 1.000 -0.002

HT 1.000

GY 1.000 0895** -0.593** -0.068 -0.007 0.144 0.098 0.323* -0.333*
SPM 1.000 -0.495** -0.171 -0.192 -0.071 0.053 0.226 -0.417**

MSH 1.000 0.332* 0.230 0.051 0.212 0.040 0.272

§ SH 1.000 0.130 0.109  0.488** 0.080 0.343*
3 KPS 1.000 0.615**  -0.050 -0.055 0.492**
§ KWPS 1.000 0.066 0.302* 0.481**

TKW 1.000 0.348* 0.091

HI 1.000 0.248

HT 1.000

Grain Yield (GY); Spike per m? (SPM); Mature stem height (MSH); Spike height (SH); Kernels per spike (KPS); Kernels weight per
spike (KWPS); 1000 kernel weight (TKW); Harvest index (HI); Heading time (HT)
* Indicates significance at P < 0.05, ** Indicates significance at P < 0.01.

Path coefficient analysis

The direct and indirect effects of traits were
dedicated in Table 4. In 2004-2005, path coefficient
analysis revealed that number of spike per m? and
kernel weight per spike showed the positive highest
direct effect on grain yield. In addition, traits such as
mature stem height (MSH) and heading time (HT)
which showed moderately positive direct effect to
grain yield in same cropping year. In same year, some
traits which showed moderately negative direct
effect to grain yield involved spike height, kernels per
spike, 1000 kernels weight and harvest index.

Negative indirect effects of the number of
spikes per square meter on grain vyield, via stem
height, via kernels weight per spike, via harvest index
and heading time reduced the final values of the
correlations; but positive indirect effects of number
of spike per m? on grain yield via spike height, via
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kernel per spike and 1000 kernel weight increased
the final values of the correlations.

Some traits have a direct effect on grain yield,
although a high degree of positive; negative
correlation between traits and grain yield were
determined. Therefore path-coefficient analyses
provide more information between traits. Moreover
path coefficient analysis has been used to determine
the direct and indirect effects of individual yield
components on final seed yields. Although the direct
effect of kernel weight was significantly higher on
grain yield, the correlations were negative between
grain yield and kernel weight. The positive and direct
effect of kernel weight per spike on grain yield were
masked by some other traits such as SPM, SH, KPS,
TKW, HI. The negative effects of SPM on kernel
weight per spike was higher that was reduced the
correlation between KWPS and grain yield (Table 4).
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Moreover the data further indicated that the total
positive effect of kernel weight per spike on grain
yield was the result of positive and indirect effect of
MSH and HT. Moreover, negative indirect effects of

the KWPS on grain yield, via SH, via KPS, via TKW, via
HI reduced the final values of the correlations in
2004-2005.

Table 4. The direct, indirect, contribution of various traits to grain yield in two rowed barley.

Direct effect

Indirect effects

Traits SPM MSH SH KPS KWPS TKW HI HT Correlation
SPM 1.351 -0.062 0.015 0.010 -0.479 0.055 -0.002 -0.035 0.853**
MSH 0.124 -0.676 -0.015 -0.004 0.344 -0.060 -0.002 0.001 -0.288*
§ SH -0.049 -0.412 0.038 -0.007 0.367 -0.053 0.008 0.060 -0.048
3 KPS -0.020 -0.711 0.026 -0.018 0.367 0.016 0.000 0.097 -0.240
S KWwPS 0.631 -1.026 0.067 -0.028 -0.011 -0.083 -0.002 0.052 -0.401%**
N TKW -0.136 -0.553 0.055 -0.019 0.002 0.386 0.002 -0.012 -0.275*
HI -0.033 0.114 0.008 0.012 0.000 0.039 0.010 0.000 0.152
HT 0.173 -0.276  0.001 -0.017 -0.011 0.1950 0.009 0.000 0.070
SPM 0.664 0.163 -0.030 -0.051 -0.004 -0.000 0.051 0.103 0.895**
MSH -0.330 -0.329 0.060 0.061 0.003 -0.000 0.009 -0.067 -0.593**
§ SH 0.180 -0.113  -0.109 0.034 0.006 -0.000 0.018 -0.084 -0.068
3 KPS 0.267 -0.127 -0.076 0.023 0.039 0.000 -0.012 -0.121 -0.007
8 KwPSs 0.063 -0.047 -0.016 0.019 0.164 0.000 -0.079 -0.118 0.144
~ TKW -0.001 0.035 -0.070 0.088 -0.013 0.004 0.078 -0.022  0.098
HI 0.225 0.150 -0.013 0.014 -0.014 0.022 -0.000 -0.061 0.323*
HT -0.247 -0.276 -0.089 0.062 0.131 0.030 -0.000 0.056 -0.333*

Spike per m2 (SPM); Mature stem height (MSH); Spike height (SH); Kernels per Spike (KPS); Kernels weight per spike (KWPS); 1000

kernel weight (TKW); Harvest index (HI); Heading time (HT)

* Indicates significance at P < 0.05; ** Indicates significance at P < 0.01

The mature stem height (MSH) showed
moderately positive direct effect to grain yield in
same cropping year. Negative indirect effects of the
mature stem height (MSH) on grain yield, via SPM,
via SH, via KPS, via TKW and via HI reduced the final
values of the correlations; but positive indirect
effects of the mature stem height (MSH) on grain
yield via KWPS via HT increased the final values of
the correlations.

The heading time (HT) showed moderately
positive direct effect to grain yield in 2004-2005.
Negative indirect effects of the heading time (HT) on
grain yield via SPM, via SH and via KPS reduced the
final values of the correlations; but positive indirect
effects of the mature stem height (MSH) on grain
yield via MSH, via KWPS, via TKW and via HI
increased the final values of the correlations.

In the second year, path coefficient analysis
revealed that number of spike per m 2 showed the
highest direct effect to grain yield positively. The
negative indirect effects of the number of spikes per
square meter on grain yield, via kernel weight, via
spike height, via kernels per spike and via 1000
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kernel weight reduced the final values of the
correlations; but positive indirect effects of number
of spike per m? on grain yield via mature stem height,
via harvest index and heading time increased the
final values of the correlations.

In this study, in spite of vegetative duration
(heading time) is correlated negatively with grain
yield in 2005-2006, in contrast, heading time was not
correlated with grain yield in 2004-2005. The reason
of this result may be that rainfall at flowering and
grain filling stage was slightly lower in 2005-2006
than that of 2004-2005.

The positive and direct effects of spike height
on grain yield were also masked by some other traits
such as SPM, MSH, KPS, TKW and HI. These traits
reduced the correlation between spike height and
grain yield (Table 4)

The negative indirect effects of number of
kernels per spike on grain yield, via SPM, via MSH, via
HI, via HT reduced the final values of the correlations;
but positive indirect effects of number of kernels per
spike on grain yield via SH and via KWPS increased
the final values of the correlations.
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The positive and direct effect of harvest index
on grain yield was also masked by some other traits
such as MSH, KPS and HT. These traits reduced the
correlation between harvest index and grain yield
(Table 4). Although the direct effects of harvest index
on grain yield was moderately positive but there
were highly positive correlation between grain yield
and harvest index. Especially the positive indirect
effects of harvest index on grain yield, via SPM, via
SH and KWPS increased the final values of the
correlations.

Discussion

There were differences in number of spike
square meter between two years. This can be related
to the uncertainty of rainfall is immediately after
plant emergence, leading to early season drought in
rainfed farming systems (El-Hafid et al., 1998). Many
work showed that early drought affects seedling
establishment negatively and the uniformity of plant
density with negative effects on yield (Debaekea and
Aboudrareb, 2004). But in two years, grain yield was
strongly positive correlated with number of spike per
m2. Previous paper had mentioned barley grain yield
as the most important function of number of spike
per square meter (Sinebo, 2002). In drought and cold
conditions, varieties have more number of spike per
square meter has higher grain yield.

The harvesting times for all varieties were
similar in this study due to lower rainfall and higher
temperature at grain filling stage. Therefore,
varieties with earlier heading time have longer grain
filling periods, resulting significant heavier kernel
weight and 1000 kernel weight and also higher grain
yield than the others. Varieties with shorter heading
time had higher grain vyield in second vyear.
Conversely, in 2004-2005 there was non-significant
positive correlation between grain yield and heading
time. This result showed that the shorter heading
time was important trait on grain vyield under
drought condition. In other words, heading time was
the most important trait under stress condition; it
was not important trait for grain yield under less
stress condition. Moreover this was explained that
varieties with longer heading time faced moisture
stress during grain filling that resulted in a negative
association of grain yield with heading time in 2005-
2006. Donald and Hamblin (1976) reported that
there were negative correlations between heading
time and grain vyield under stress conditions.
Moreover our results were correlated with findings
of van Oosterom and Ceccarelli (1993) that reported
non significant trait for grain yield under non-stress
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condition. Sinebo (2002) reported that the late
maturing genotypes faced moisture stress during
grain filling and performed relatively poorly. Donald
and Hamblin (1976) reported that there was negative
correlation in grain yield with heading time under
stress conditions. And also similar finding was
reported by Gonzalez (1999) that vyield was
negatively correlated with heading time in barley
varieties under drought. Simane et al. (1998)
reported that path-coefficient analysis revealed that
longer vegetative periods were associated with
reduced grain-filling periods and negatively
associated with drought resistance.

In this study individual kernel weight was
lower and kernel weight negatively correlated with
grain yield. Because of this situation could have been
that higher number of spike per square meter
reduced individual grain weight. Generally, the
increase of number of spikes decreases individual
grain weight due to a lower quantity of photo-
assimilates available for each grain in limited
environment (Hamid and Grafius, 1978, Balkema
Boomstra and Masterbroek, 1993). Moreover, in the
study, kernels per spike and 1000 kernel weight are
correlated negatively (Hamid and Grafius, 1978;
Balkema-Boomstra and Masterbroek ,1993; Sinebo,
2002). Slafer et al. (1994) have noted that the
increase of number of seeds generated a decrease in
the individual grain weight due to a lower quantity of
photo-assimilates available for each grain. Hamid
and Grafius (1978), Balkema Boomstra and
Masterbroek (1993) reported that the correlation of
spikes per square meter with kernel weight was
negative.

The direct effect of number of spikes per
square meter on grain vyield was positive and
significant. However, the indirect effect via number
of kernels per spike and kernel weight was negative
in the previous work. Traits which showed
moderately positive direct effect to grain yield
involved spike height, number of kernels per spike,
kernel weight per spike and harvest index. There
were negative direct effects of some traits on grain
yield such as stem height, 1000 kernels weight, and
heading time characters. Simane et al. (1998) had
similar findings in wheat with the present study.

According to the results of two years, the
direct effects of spikes per m? on grain yield were
higher in 2004-2005 (1.351) than in 2005-2006
(0.664). Moreover the indirect effects of spike
number on grain yield via traits were little in 2005-
2006 than in 2004-2005 (Table 4). This result may be
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obtained due to good seedling establishment in
2004-2005 compared to years of 2005-2006.
Consequently the most effective trait on grain yield
was number of spike per m? in our region. The results
were reported that under similar region correlated
with our findings such as Garci’a del Moral et al.
(2003) reported that the direct effects obtained in
the path analysis showed that spikes per square
meter had a significant influence on grain yield,
mainly under rainfed conditions. Moreover, the
results obtained in this present study were in
agreement with the findings of Garci’a del Moral et
al. (1991). In addition, the results of present study
agrees with previous report that conducted under
same region, that spike number per m? used as a
selection criterion increased grain yield in wheat
(Sonmez et al., 1999). The most effective character
on grain yield was spike per square meter that might
be used as the most selection criteria in barley
breeding program in Van condition. In addition
varieties with earlier heading time (Sinebo, 2002)
and higher harvest index might be selected for this
region. Although the direct effect of kernel per spike
and kernel weight per spike on grain yield was
positively higher that the correlations between grain
yield and kernel per spike and kernel weight per
spike was found highly negative. The effects of the
number of spikes per square meter masked the
effects of kernels weight per spike and kernel per
spike on grain yield that was obtained significantly.
Higher number of spikes per square meter reduced
the final values of the correlations between grain
yield and kernels weight per spike and also kernel
per spike. Moreover, higher spike per square meter
reduced stem height due to limited water and
therefore varieties having shorter mature stem
height had higher grain yield, the reduction in
mature stem height is associated with progress made
in barley breeding for grain yield (Riggs et al., 1981).

Conclusions

Generally, grain vyield in barley can be
expressed as a function of spikes per square meter,
kernels per spike, and kernel weight, which together
are referred to as yield components but this principle
fluctuates for every region. Especially, the correlation
and path coefficient analyses indicated that number
of spike per unit area was the major contributors to
grain yield in our region. Therefore it is recommended
that spike per square meter ideally and also harvest
index can be used as the most selection criteria for
improving grain yield in barley breeding program at
early generations.
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Ozet

Bu calisma, Kirklareli ekolojik kosullarinda tane verimi yliksek ve kaliteli kislik makarnalik bugday genotiplerini
belirlemek amaciyla, 5 standart (Mirzabey 2000, Kiziltan 91, Yelken 2000, Eminbey ve Cesit-1252) cesit ile
Avusturya’dan temin edilen 20 kislik makarnalik bugday ileri hatti ile Kirklareli ve Liileburgaz lokasyonlarinda, 2013-
2014 yetistirme sezonunda, tesadif bloklari deneme desenine gore dort tekrarlamali olarak yiritalmistir.
Arastirmada tane verimi, protein orani, bin tane agirligi, hektolitre agirhgi, Gluten orani, tane rengi (b degeri),
basaklanma suresi ve bitki boyu 6zellikleri incelenmistir. Yapilan birlesik varyans analizlerinde, incelenen &zellikler
bakimindan yer, genotip, yer x genotip interaksiyonuna iliskin P<0.01 seviyesinde 6énemli farkliliklar belirlenmistir.
Birlesik varyans analiz sonuclarina gore; tane verimi 564.3-718.5 kg/da, bin tane agirhigi 30.5-42.7 g, hektolitre agirhg
67.3-77.5 kg/hl, protein orani % 10.9-13.5, gluten orani %7.4-10.6, b degeri 14.99-16.42, basaklanma stiresi 120.2-
127.5 giin ve bitki boyu 89.5-112.1 cm arasinda degismistir. Biplot analiz yontemi ile yapilan analizde 6zellikler temel
olarak 5 grup, arastirmada kullanilan iki lokasyon farkli gruplarda yer almistir. Biplot analiz sonuglarina gore; G13 ve
G22 TR-Bab (1. Gevre) lokasyonuna, G23 TR-Pin (2. Cevre) lokasyonuna, G12, G15 ve G21 ise her iki lokasyona da iyi
uyum saglayan genotipler oldugunu gostermistir.

Anahtar kelimeler: Makarnalik bugday, tane verimi, kalite 6zellikleri, biplot

Evaluation of Yield and Quality Traits of Durum Wheat Genotypes by Biplot Analysis Method Under Kirklareli
Ecological Conditions

Abstract

This study was carried out to determine high yielding and quality durum wheat genotypes which are five check
(Mirzabey 2000, Kiziltan 91, Yelken 2000, Eminbey and Cesit-1252) cultivars with 20 advanced winter durum wheat
lines obtained from Austria, in a randomize complete block design with four replications in 2013-2014 growing season
in Kirklareli and Liileburgaz locations of Thrace region. In the study, grain yield, protein rate, thousand kernel weight,
test weight, gluten rate, b yellow index, heading date and plant height were examined. Differences between locations
and genotypes and genotype x location interactions were statistically significant in P<0.01 level according to
combined analysis of variance. As results including over two location averages, grain yield, thousand kernel weight,
test weight, protein rate, gluten rate, b yellow index, plant height and heading date ranged between 564.3-718.5
kg/da, 30.5-42.7 g, 67.3-77.5 kg/hl, % 10.9-13.5, % 7.4-10.6, 14.99-16.42, 89.5-112.1 cm and 120.2-127.5 day
respectively. The biplot analysis showed that the traits separated with five groups, and the two locations separated
each other and took places in different environment. According to Biplot indicated that; G13 and G22 were suitable
to TR-Bab environment, G23 to TR-Pin environment, G12, G15 and G21 also were suitable to both environments.

Key words Durum wheat, grain yield, quality components, biplot
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Giris

Bugday tarimiigin son derece elverigli kosullara
sahip olan tlkemizin, bugdayin gen merkezlerinden
biri oldugu dislnildiginde; ¢agimizin en stratejik
Urianlerinden biri olan bugday konusunda ne kadar
sansli oldugumuz ortaya ¢ikmaktadir. Ayrica, dinya
pazarlarinda kaliteli ekmeklik ve makarnalik bugdaya
her zaman talep oldugu, 6zellikle Glineydogu Anadolu
ve Trakya Bolgelerimizin kaliteli makarnalik bugday
Gretimi icin ideal ekolojik kosullara sahip oldugu
gercegi, elimizdeki bu olanagin 6nemini agik¢a ortaya
koymaktadir (Saglam, 1992).

Yurdumuzun makarnalik bugday ihtiyacinin
biiyik oranda karsilandigi Giineydogu Anadolu
Bolgesi yaninda Orta Anadolu ve Trakya-Marmara
Bolgeleri de makarnalik bugday Uretimi igin uygun
ekolojiye sahip gecis bolgeleridir (Aygicek ve Yirdr,
1997). Turkiye tarimi icerisinde, Trakya Bolgesinin 6zel
bir yeri ve 6nemi oldugu kabul edilmektedir. Trakya
Bolgesine, Ulkesel Bugday Projesi cercevesinde
getirtilen yeni ekmeklik gesitlerin iyi uyum saglamasi
sonucu, 1970’li yillardan sonra makarnalik gesitlerin
bugday ekimindeki payi %2.5 civarina dismis (Sehirali
ve Gengtan, 1985) ve gliniimizde makarnalik bugday
ekimi yapilmamaktadir.

Birim alandaki tane verimi farkli verim
unsurlarinin bileskesidir. Tane verimi lGzerine genetik
yapinin yaninda, cevresel ve kiiltirel uygulamalar
onemli derecede etkilidir (Waddington ve ark., 1987;
Tasylirek ve ark., 1999; Siddique ve ark., 1989;
Colkesen ve ark., 1994). GunUmizde makarnalik
bugday dretiminin artirilmasi icin yiksek verim
vaninda makarnahk kalitesi gelistiriimis cesitlere
yonelik olarak yapilacak islah c¢alismalarina agirlik
verilmesi buyik énem tasimaktadir (Tekdal ve ark.,
2011). Bugday kalitesi, genotip, cevre ve genotip x

Cizelge 1. Arastirmada kullanilan genotipler

cevre interaksiyonu etkisi altindadir (Kilig ve ark.,
2012). Bugday kalitesinin belirlenmesinde birinci
derecede rol oynayan unsur, protein miktari ve
kalitesidir (Sade, 1997). Protein, makarnalik bugday
da onemli bir kalite kriteri olup genotip, cevre ve
uygulanan kdltirel islemlere gore farklilik gosterdigi
belirtiimektedir (Ath ve ark., 1999). Bin tane agirligi ve
hektolitre agirhg1 cevre kosullarindan etkilenmekle
birlikte ayni zamanda genetik olarak kontrol edilebilen
bir 6zelliktir (Ath ve ark., 1999; Kiin, 1988).

Gabriel (1971) tarafindan gelistirilmis olan
biplot analizi pek ¢ok bilim kolu tarafindan
kullaniimaktadir. Biplot iki yonla bir tablo tasarimi
olup, satir ve sitiun faktorlerini grafiksel olarak
gostermektedir. Bu analiz metodunda satir ve sitiin
faktorlerinin hem tek tek kendi arasindaki iliskileri
hem de ikili interaksiyonlar gorsel olarak
sergilenebilmektedir (Yan ve Tinker, 2006). Biplot
analizi ile genotiplerin ¢cok sayida 6zellik ve ¢evrede iki
yonli veri analizi yapilabilmektedir (Yan, 2001).

Bu ¢alisma, biplot analiz yontemi ile Kriklareli
ekolojik  kosullarina uygun makarnahk bugday
genotiplerinin belirlenmesi amaciyla yiritilmustar.

Materyal ve Metot

Arastirma, Kirklareli ve Lileburgaz
lokasyonlarinda 2013-2014 vyetistirme sezonunda
dogal vyagis kosullarinda yaritilmuistir. Standart
olarak 5 makarnalik bugday cesidi ile Avusturya’dan
temin edilen 20 adet makarnalik bugday ileri hatti
genetik materyal olarak kullaniimistir (Cizelge 1).
Denemenin yurutildigi Gretim yilina ait meteorolojik
veriler Cizelge 2’de verilmistir.
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Cizelge 2. Deneme lokasyonlarina iligkin iklim verileri

Luleburgaz Kirklareli
Aylar Ortalama Sicaklik (°C) Yagis (mm) Ortalama Sicaklik (°C) Yagis (mm)
2013-2014 U.Yillar 2013-2014 2013-2014 U.Yillar 2013-2014
Ekim 12.4 14 73.4 12.8 13.9 57.8
Kasim 10.7 9.2 63.6 10.6 9 64.6
Aralik 3.4 5.2 5.6 3.7 4.9 3.6
Ocak 6.7 3.4 74.4 6.5 2.9 100.4
Subat 7.6 4.4 3 7.4 4 8
Mart 8.6 7.1 86 9.7 6.9 75.6
Nisan 121 11.8 46.8 13.1 12 68
Mayis 16.9 17 79.8 17.5 17.3 96.6
Haziran 21.3 21.4 51.4 21.2 21.6 85.4
Temmuz 23.8 23.6 131.8 24.4 239 26.8
Toplam 615.8 586.8

Denemelerin ekimleri Kirklareli lokasyonu igin
06.11.2013, Luleburgaz lokasyonu igin ise 05.11.2013
tarihlerinde yapilmistir. Ekimler, 500 tane/m? bitki
sikhginda, parsel alani 9.6 m? olacak sekilde parsel
ekim mibzeri ile yapilmistir. Yabanci ot miicadelesi
kimyasal ilaglarla yapilmig olup ve ekimden 6nce 20-
20-0 kompoze gilibre, kardeslenme donemi iire (% 46
N), sapa kalkma donemi amonyum nitrat (% 33 N)
olmak Uzere toplam 14 kg/da saf azot (N) ile 6 kg/da
saf fosfor (P) olacak sekilde giibreleme yapilmistir.
Hasat, Kirklareli lokasyonunda 03.07.2014, Liileburgaz
lokasyonunda ise 02.07.2014 tarihlerinde, parsel
bicerdbveri ile hasatta parsel alani 8.4 m? olacak
sekilde yapilmistir.

Deneme parsellerinden elde edilen bugday
verimleri dekara verimlere cevrilmistir. Orneklerde
bin tane agirligi ve hektolitre agirligi Uluéz’e (1965)
gore, protein ve gluten orani ise FOSS NIT 1241 cihazi
kullanilarak, tane renk degeri ise Konica Minolta (CR-
A501) cihazi ile tespit edilmistir. Basaklanma siresi,
Ocak ayindan itibaren bitkilerin her parselde %50
oraninda basaklandigi gline kadar gegen giin sayisi
hesaplanarak elde edilmistir.

Denemeler Tesadif Bloklari Deneme Desenine

gore 4 tekrarlamali olarak kurulmus olup elde edilen
verilerin istatistiki degerlendirilmesi ve Korelasyon
analizleri JMP (Kalayci 2005), biplot analizleri ise
GenStat 14th istatistik paket programi kullanilarak
yapilmis, faktor A.O.F.
gruplandinimistir.

ortalamalari testi ile
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Sonuglar ve Tartisma

Bitki boyu

Bitki boyuna iliskin degerler Cizelge 3’de
verilmistir. Her iki lokasyon birlikte degerlendirilerek
yapilan varyans analizine gore yer, genotip ve yer x
genotip interaksiyonu arasinda P<0.01 &nem
seviyesinde farkliliklar belirlenmistir.

Lileburgaz lokasyonunda bitki boylari 89.5 cm
(G2) ile 122.2 cm (G11) arasinda degisirken, Kirklareli
lokasyonunda ise 81 cm (G11) ile 109 cm (G8 ve G23)
arasinda degismistir. Lileburgaz lokasyonun da
ortalama bitki boyu 107 cm olurken, Kirklareli
lokasyonun da 100.8 cm olmustur. iki lokasyon
ortalamasina gore en uzun bitki boyu G23 (112.1 cm)
genotipinden, en kisa bitki boyu ise G2 (89.5 cm)
genotipinden oOlgllmistir.

Bugdayda bitki boyu, tane veriminde etkili olup
bitki boyu ile kok gelisimi arasinda dogrusal iliskiler
oldugu tespit edilmistir (Blum ve ark., 1989).
Bugdayda bitki boyu (zerine genotipin ¢evresel
faktorlere gore daha etkili oldugu (Kilig, 2003) ve bitki
boyu Uzerine genetik yapinin yani sira cevresel
faktorlerinde etkili oldugu bircok arastirici tarafindan
bildirilmistir (Gengtan ve Saglam, 1987; Célkesen ve
ark., 1993). Korkut (2006) Trakya bolgesi kosullarinda
yaptigi calismada bitki boyunu 73.8-116.5 cm arasinda
oldugunu tespit etmistir.
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Cizelge 3. Makarnalik bugday genotiplerinin bitki boyu ve basaklanma siiresi degerlerine iligkin ortalamalar

Genotipler Bitki Boyu (cm) Basaklanma siiresi (giin)

Lileburgaz Kirklareli Ortalama Luleburgaz Kirklareli Ortalama
G23 115.2 b 109.0 a 112.1 a 125.2 cf 123.5c-g 124.4 b-e
G8 113.7 bed 109.0 a 1114 ab 125.2 c-f 123.7 b-f 124.5 b-e
G22 115.7 b 104.2 ad 110.0 abc 124.5 efg 124.2 bed 124.4 b-e
G224 108.5 de 108.0 ab 108.2 a-d 125.5 cde 124.5 bed 125.0b
G 16 114.5 bc 99.5 c-f 107 a-e 125.5 cde 125.0 abc 125.2 b
G21 107.2e 105.8 abc 106.5 a-e 125.7 cd 122.7 d-g 124.2 b-e
G3 109.2 cde 103.0 a-e 106.1 a-e 124.2 fgh 122.7 d-g 123.5 ef
G9 104.2 ef 107.7 ab 106.0 a-e 125.0d-g 124.0 b-e 124.5 b-e
G6 108.0 de 103.2 a-e 105.6 a-e 124.5 efg 122.7 d-g 123.6 def
G 15 108.7 cde 102.2 af 105.5 a-f 124.2 fgh 1217 g 123.0f
G17 105.7 e 104.5 ad 105.1 a-f 124.2 fgh 125.0 abc 124.6 bed
G20 107.0e 103.0 a-e 105.0 a-f 1245 efg 122.8 d-g 123.6 def
G25 107.0e 103.0 a-e 105.0 a-f 125.5 cde 122.2 efg 123.9 c-f
G14 107.2 e 102.7 a-e 105.0 a-f 125.2 cf 124.5 bed 124.9 bc
G12 106.7 e 101.5 a-f 104.1 a-g 123.2 hi 119.5h 1214¢
G5 106.3 e 100.2 b-f 103.2 b-g 126.2 be 126.7 a 126.5a
G13 103.5 ef 102.5 a-e 103.0c-g 124.0 gh 125.5 ab 124.7 bc
G10 106.2 e 98.2 c-f 102.2 c-g 124.7 d-g 125.0 abc 124.9 bc
G7 105.2 e 98.2 c-f 101.7 d-g 125.2 c-f 1232 c-g 124.2 b-e
G1l1 122.2 a 103.5 a-e 101.6 d-g 124.0 gh 122.0fg 123.0f
G4 104.0 ef 95.8 efg 99.9 efg 128.5a 126.5a 127.5a
G1 105.0e 94.5fg 99.7 efg 122.0j 118.5h 120.2 h
G18 99.0 fg 95.8 efg 97.4 fgh 127.2b 126.5a 1269 a
G19 95.2 gh 97.7 def 96.5 gh 123.2 hi 119.8 h 1215¢g
G2 89.5h 89.5¢g 89.5h 122.2j 119.7 h 121.0gh
Ortalama 107.0a 101.7 b 124.8a 1233 b

Yer :1.36** Yer :0.31**
A.O.F.(P<0.05) Genotip : 4.80%* Genotip : 1.09%*

Yer x Genotip :6.79** Yer x Genotip :1.54**
D.K. (%) 3.81 5.47 8.02 0.66 1.04 0.89

** * Sirastyla 0.01 ve 0.05 duizeyinde 6nemlidir, 6.d.: 6nemli degil.

Basaklanma Siiresi
Basaklanma siresine iliskin degerler Cizelge
3'de  verilmistir.  Her iki lokasyon birlikte

degerlendirilerek yapilan varyans analizine goére vyer,
genotip ve yer x genotip interaksiyonu arasinda
P<0.01 6nem seviyesinde farkliliklar belirlenmistir.
Luleburgaz lokasyonunda, genotiplerin
basaklanma siiresi ortalama 124.8 glin, Kirklareli
lokasyonunda ise 123.3 giin olarak tespit edilmistir.
Her iki lokasyonda da G4 genotipi en gecci (127.5 glin),
G1 genotipinin ise en erkenci (120.2 gln) oldugu
belirlenmistir. Ortalama basaklanma siiresine gore
standart cesitlerden G8 (Mirzabey 2000) ve G9
(Kiziltan 91) 124.5 giin ile gegci, G11 (Cesit-1252) ise
123.0 gin ile erkenci olarak tespit edilmistir.
Bolgelerin yapisina bagh olarak basaklanma tarihleri
de birbirilerinden farkli olarak meydana gelmistir.
Makarnalik bugday (zerine farkli bolgelerde yapilan
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calismalarda, S6nmez ve Kiral (2004) 126-139 gin,
Korkut (2006) 175-192 gtin, Akinci ve Yildirim (2007)
137.5-147.5 gin, Kendal ve ark. (2012) 108.5-114.5
glin arasinda degistigini bildirmislerdir.

Hektolitre Agirligi (kg/hl)

Arastirmada elde edilen hektolitre agirliklarina
ait degerler Cizelge 4’de verilmistir. Her iki lokasyon
birlikte degerlendirilerek yapilan varyans analizine
gore yer, genotip ve yer x genotip interaksiyonu
arasinda P<0.01 o6nem seviyesinde farkhliklar
belirlenmistir.

Luleburgaz lokasyonunda ortalama hektolitre
agirhgr 72.3 kg/hl, Kirklareli lokasyonunda ise 74.8
kg/hl olarak belirlenmistir. Lokasyonlarin
birlestiriimesiyle yapilan analize gore, G19 (77.5
kg/hl), G15 (76.8 kg/hl) ve G7 (76.6 kg/hl) genotipleri
en yliksek degerlere sahip olmuslardir.



Turk Tarim ve Doga Bilimleri Dergisi 2(3): 256-267, 2015

Cizelge 4. Makarnalik bugday genotiplerinin hektolitre ve bin tane agirligi degerlerine iligkin ortalamalar

Genotipler Hektolitre (kg/hl) Bin tane agirhgi (g)

Lileburgaz Kirklareli Ortalama Luleburgaz Kirklareli Ortalama
G19 78.4a 76.5 cd 77.5a 39.7 def 35.7h 37.7g
G 15 76.5b 77.1 bc 76.8b 37.7 ghi 33.51 35.6 jk
G7 76.6 b 76.6 cd 76.6 bc 35.0 klm 35.5h 35.3 jk
G23 753 ¢ 773b 763 ¢ 43.1ab 42.4b 42.7 a
G22 75.4c 76.5 de 75.9d 44.1a 38.5d 41.3b
G12 75.4 ¢ 75.9 ef 75.7d 35.6 jki 30.21 329m
G1l 73,9d 76.6 cd 75.2 e 41.0cd 39.7c 40.4 cd
G11 73.0 ef 77.0 bed 75.0e 39.4 ef 39.7¢ 39.5de
G224 72.5fg 76.6 cd 74.6 f 36.5 1jk 37.1f 36.8 h
G20 713 h 77.0 bed 74.1¢g 37.6 ghi 444 a 41.0 bc
G6 724¢ 75.7 f 74.1¢g 38.4 fgh 39.2¢ 38.8 ef
G 14 73.4 de 74.7 hi 74.1¢g 42.4 be 36.7 fg 39.6 de
G5 72.5fg 75.1gh 73.8 gh 33.7m 32.7 jk 33.2Im
G13 73.8d 733k 73.6 hi 37.1 hij 36.3g 36.7 hi
G17 71.7 h 74.7 ghi 73.21j 34.5Im 33.2j 3391
G 16 73.0 ef 73.0k 73.0 jk 34.7 Im 35.2 h 34.9 k
G18 71.5h 74.4] 73.0 jk 34.7 Im 42.3b 38.5fg
G2 70.21 75.3fg 72.8 kl 40.8 de 36.3g 38.6f
G21 66.6 | 789 a 72.7 kl 39.4 ef 379e 38.6f
G3 72.5fg 72.21 72.4Im 35.9 jki 29.7 | 32.8m
G10 70.31 74.0j 72.1m 38.5 fgh 33.41 36.01j
G4 67.4 k 73.0k 70.2n 30.8n 30.11 30.5n
G9 68.4 714 m 69.9n 35.6 jki 32.4k 3401
G25 68.5 j 69.0 n 68.8 0 38.9fg 38.4 de 38.6f
G8 67.0 ki 67.50 67.3p 31.1n 35.6 h 33.3Im
Ortalama 723b 74.8 a 37.4a 36.2b

Yer 10.11** Yer :0.23**
A.O.F.(P<0.05) Genotip : 0.39%* Genotip : 0.83%*

Yer x Genotip: 0.56** Yer x Genotip: 1.17**
D.K. (%) 0.51 0.58 0.54 2.98 1.16 2.27

** * Sirastyla 0.01 ve 0.05 duizeyinde 6nemlidir.

Hektolitre agirligi genetik yapi, cevre sartlari ve
kiltarel uygulamalara bagh olarak degisebilmektedir
(Ath ve ark., 1999; Sade ve ark., 1999). Hektolitre
agirhg ile ilgili yapilan galismalarda Geng¢ ve ark.
(1993) 75.8-85.3 kg/hl, Tuluk¢u ve Sade (2002) 74.3-
79.0 kg/hl, Korkut (2006) 76.5-81.1 kg/hl, Kendal ve
ark. (2012) 75.8-79.2 kg/hl arasinda degerler elde
ettiklerini bildirmislerdir.

Bin tane agirhgi (g)

Arastirmada elde edilen bin tane agirliklarina
ait degerler Cizelge 4’de verilmistir. Her iki lokasyon
birlikte degerlendirilerek yapilan varyans analizine
gore yer, genotip ve yer x genotip interaksiyonu
arasinda P<0.01 o6nem seviyesinde farklliklar
belirlenmistir.

Lileburgaz lokasyonunda ortalama bin tane
agirligi 37.4 g, Kirklareli lokasyonunda ise 36.2 g olarak

260

belirlenmistir. Lokasyonlarin birlesik analize gore, G23
(42.7 g) en yuksek degere sahip olurken G4 (30.5 g) ise
en disuk bin tane agirlhigr degerine sahip olmustur.
Ortalama bin tane agirhig1 degerlerine gore en yiksek
(G23) ve en diisiik (G4) degere sahip genotipler her iki
lokasyonda da en yiiksek ve en disik degere sahip
genotiplerden biri olmuslardir. Bu durum genetik
ozelligin etkili oldugunu go6stermistir. Kilic ve
Yagbasanlar (2003)'e goére, bin tane agirliginin
cevreden ¢ok genetik baski altinda oldugunu ve
kalitim derecesini %79 civarinda bildirmislerdir.

Bin tane agirligi ile ilgili dnceki galismalarda
Tulukgu ve Sade (2002) 35.8-50.78 g, Korkut (2006)
38.8-50.8 g, Akguin ve ark. (2011) 38.2-40.9 g, Tekdal
ve ark. (2013) 29.3-49.2 g arasinda degerler elde
ettiklerini bildirmislerdir.
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Cizelge 5. Makarnalik bugday genotiplerinin gluten orani ve b degeri degerlerine iliskin ortalamalar

Genotipler Gluten orani (%) Tane Rengi (b degeri)

Lileburgaz Kirklareli Ortalama Luleburgaz Kirklareli Ortalama
G22 10.8 a 104 b 10.6a 15.50 ef 14.97 h 15.24j
G21 10.1b 10.5b 103 b 15.53 ef 14.89 hi 15.211jk
G23 10.6a 9.5d 10.1 bc 15.52 ef 14.80 h-k 15.16 jk
G7 8.6 gh 114 a 10.0c 16.49 bed 14.13 | 15.31j
G25 9.2 de 99c 9.6d 16.70 abc 15.47 fg 16.09 bcd
G12 8.5gh 10.4b 9.5de 15.69 ef 14.28 | 14.99 k
G15 9.7 bc 9.1e 9.4 de 16.49 bed 15.91 bed 16.20 ab
G16 9.5cd 9.2 de 9.4 de 16.28 d 15.48 efg 15.89 def
G18 9.7 bc 9.1e 9.4 de 16.46 bed 15.73 c-f 16.10 bed
G114 9.3 cde 9.3de 9.3 de 15.86 e 14.57 k 15.221jk
G224 9.7c 8.7f 9.2 ef 15.55 ef 1531¢g 15.43 hi
G1l1 9.7 bc 8.3 fgh 9.0fg 15.42 f 15.70 def 15.56 gh
G4 9.5 cde 8.5fg 9.0fg 16.75 ab 14.84 h-k 15.80 efg
G6 9.1 ef 8.6f 8.8¢g 16.34 cd 16.49 a 16.42 a
G2 7.91j 9.2 de 8.5h 16.53 bed 14.59 jk 15.57 gh
G20 8.3 gh 8.6f 8.5 hi 15.76 ef 14.87 hij 15.32j
G13 7.7 jk 9.1e 8.4 hij 15.63 ef 14.76 h-k 15.20 1jk
G8 8.2 hi 8.4 fgh 8.3 hij 16.51 bed 15.36¢g 15.94 cde
G 10 8.2 hi 8.2 gh 8.2 1jk 15.52 ef 16.18 b 15.85 ef
G1 8.7 fg 7.5] 8.1 jkl 15.49 ef 14.78 h-k 15.14 jk
G9 7.4kl 85f 8.0 kim 17.04 a 15.46 fg 16.25 ab
G19 7.21 8.6f 7.9 Imn 16.63 bcd 14.68 ijk 15.66 fgh
G3 7.4kl 8.1hi 7.8 mn 15.62 ef 15.59 efg 15.61 gh
G5 7.4kl 7.81j 7.6 no 16.52 bcd 15.75 cde 16.14 bc
G17 7.3kl 7.5] 740 16.82 ab 15.98 bc 16.40 a
Ortalama 8.8b 9.0a 16.11a 15.22 b

Yer :0.08** Yer :0.07**
A.Q.F.(P<0.05) Genotip :0.28** Genotip :0.23%*

Yer x Genotip :0.40** Yer x Genotip :0.33**
D.K. (%) 3.71 2.81 3.23 1.68 1.61 1.52

** * Sirasiyla 0.01 ve 0.05 duizeyinde 6nemlidir.
soylenebilir. Tuluk¢u ve Sade (2002) vyaptiklari

Gluten orani

Arastirmada kullanilan makarnalik bugday
genotipleri arasinda, gluten degerine ait ortalama
degerler ve onemlilik gruplari Cizelge 5’de verilmistir.
Her iki lokasyon birlikte degerlendirilerek yapilan
varyans analizine gore yer, genotip ve yer x genotip
interaksiyonu arasinda P<0.01 6nem seviyesinde
farkliliklar belirlenmistir.

Lokasyonlara goére, gluten orani degerleri
Luleburgaz lokasyonunda %8.8, Kirklareli
lokasyonunda %9.0 olarak belirlenmistir. Genotipler
izerinden yapilan birlesik analiz sonucuna gore, en
yiksek gluten orani %10.6 ile G22 genotipinden, en
diistk gluten orani ise %7.4 ile G17 genotipinden elde
edilmistir. Genel olarak ylksek degere sahip
genotipler lokasyonlarda da yiiksek, diisik degere
sahip genotipler lokasyonlarda da disik degerler
vermistir. Bu duruma genetik yapinin neden oldugu
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¢alismada gluten oranini %12.24-15.40 arasinda tespit
ettiklerini bildirmislerdir.

Tane Rengi (b degeri)

Arastirmada kullanilan makarnalik bugday
genotipleri arasinda tane rengi degerine ait ortalama
degerler ve onemlilik gruplari Cizelge 5’de verilmistir.
Her iki lokasyon birlikte degerlendirilerek yapilan
varyans analizine gére yer, genotip ve yer x genotip
interaksiyonu arasinda P<0.01 06nem seviyesinde
farkhhklar belirlenmistir.

Lokasyonlara gbre tane rengi degerleri
Luleburgaz lokasyonunda 16.11, Kirklareli
lokasyonunda 15.22 olarak belirlenmistir. Genotipler
Gzerinden yapilan birlesik analiz sonucuna gére en
ylksek tane rengi G6, G17, G9 ve G15 (16.42, 16.40,
16.25 ve 16.20) genotiplerinden, en disiik tane rengi
ise 14.99 ile G12 genotipinden elde edilmistir.
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Cizelge 6. Ekmeklik bugday genotiplerinin tane verimi ve protein orani (%) degerlerine iliskin ortalamalar

Genotipler Tane Verimi (kg/da) Protein Orani (%)

Lileburgaz Kirklareli Ortalama Luleburgaz Kirklareli Ortalama
G23 752.0 a-d 685.0 a 718.5a 13.3 bc 12.2 gh 12.7 cd
G22 781.5 ab 624.4 b-e 702.9 ab 13.7 a 13.3b 13.5a
G13 799.2 a 589.4 b-i 694.3 abc 11.2 kim 12.2 gh 11.7 k-n
G21 736.9 a-e 641.7 ab 689.3 a-d 12.8 de 13.3b 13.1b
G15 736.5 a-e 640.8 ab 688.7 a-d 129 cd 129cd 12.9 bc
G12 731.1 a-f 636.0 abc 683.6 a-e 12.3fg 14.5a 134a
G19 770.8 abc 588.8 b-1 679.8 a-e 11.1Im 12.6 c-f 11.9 jkl
G11 735.0 a-e 617.6 b-e 676.3 a-e 12.8 de 10.1 k 11.5n0
G114 746.3 a-e 592.2 b-h 669.3 a-f 12.4 efg 12.8 cd 12.6 cde
G4 705.7 b-g 616.1 b-e 660.9 b-g 13.4 ab 11.31 12.4 efg
G6 673.0 d-I 614.8 b-e 643.9 c-h 12.4 efg 12.2 gh 12.3fg
G17 701.4 b-h 572.1 e+ 636.8 d-h 109 m 10.7j 109 q
G1 697.0 b-1 574.4 d-1 635.6 d-h 12.1gh 10.6j 113 0p
G 16 726.4 a-g 537.8 hij 632.1 e-h 129 cd 12.7 cde 12.8 bed
G7 686.4 c-I 577.4 d-1 631.9 e-h 11.4 jkl 14.6a 13.0b
G25 607.1 1jk 628.3 bed 617.7 f-I 11.8 hi 12.5d-g 12.2 ghi
G24 636.7 g-k 595.9 b-g 616.3 f-I 12.6 def 11.4. 12.0 hijj
G10 712.4 a-g 518.0j 615.2 f-I 11.0Im 11.21 11.1 pq
G9 611.9 h-k 605.8 b-f 608.9 ghi 11.5 ijk 12.3 fgh 11.9 ijk
G18 658.4 e-j 552.1 f-j 605.3 ghi 12.8 de 12.3 fgh 12.6 def
G8 573.2 jk 621.8 b-e 597.5 hi 11.4 jkl 12.4 e-h 11.91jk
G3 641.6 f-j 535.6 1 588.6 hi 11.4 jkl 12.1h 11.8j-m
G2 607.4 1jk 542.5 g-j 574.91 11.5 ijk 13.0 bc 12.3 gh
G5 611.5 h-k 536.7 hij 574.11 11.51jk 11.51 11.5 mno
G20 545.6 k 583.0 c-I 564.3 1 11.7 hjj 11.51 11.6 Imn
Ortalama 687.4 a 593.1b 12.1b 12.3a

Yer :15.79%* Yer :0.08**
A.O.F.(P<0.05) Genotip : 55.82%* Genotip :0.28%*

Yer x Genotip : 78.95** Yer x Genotip :0.40**
D.K. (%) 9.61 6.67 8.82 2.15 2.18 2.32

** * Sirastyla 0.01 ve 0.05 duizeyinde 6nemlidir.

Her iki lokasyon degerleri incelendiginde her
lokasyonda farkli genotiplerin yliksek degerler verdigi
goriilmektedir. Bu durum tane rengi Gzerine genotipik
etkinin yani sira gevre kosullarinin da etkili oldugu ve
farkh gevre kosullarina gére degisiklik gdsterebilecegi
soylenebilir. Manthey (2001), sari renk degeri igin
genotip etkisinin %86.6, cevre etkisinin %8.5 ve diger
faktorlerin etkisinin  %4.9 oldugunu, b degerine
genotip etkisinin Gstlinlik gosterdigini, renk degerinin
ylksek derecede kalitsal bir 6zellik olup eklemeli gen
etkisi ile kontrol edildigini bildirmektedir. Tekdal ve
ark. (2013) yaptiklari galismada tane rengi (b degeri)
degerini  18.8-23.5 arasinda tespit ettiklerini
bildirmislerdir.

Protein Orani (%)
Arastirmada elde edilen protein oranlarina ait
degerler Cizelge 6’da verilmistir. Her iki lokasyon
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birlikte degerlendirilerek yapilan varyans analizine
gore yer, genotip ve yer x genotip interaksiyonu
arasinda P<0.01 o6nem seviyesinde farkhliklar
belirlenmistir.

Luleburgaz lokasyonunda protein oranlari %
109 - % 13.7 arasinda degisirken, Kirklareli
lokasyonunda ise % 10.1 - % 14.6 arasinda degismistir.
Luleburgaz lokasyonunda ortalama protein orani %

12.1 olurken, Kirklareli lokasyonunda % 12.3
olmustur.
Lileburgaz lokasyonunda protein orani

bakimindan ayni istatistiksel grupta yer alan G22
(%13.7) ve G4 (%13.4) genotipleri ve Kirklareli
lokasyonun da ise G7 (%14.6) ve G12 (%14.5)
genotipleri en yiksek protein orani degerine sahip
olmuslardir. iki lokasyon {izerinden hesaplanmis genel
ortalamalara gore ise G22 (%13.5) ve G12 (%13.4)
genotiplerinden en yiksek protein orani elde
edilmistir.
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Gizelge 7. Ozellikler arasi korelasyon katsayilari ve 8nemlilik seviyeleri

Bin tane Basaklanma Bitki
Ozellikler Verim Hektolitre agirhg Protein Gluten b degeri sliresi boyu
Verim 1.000
Hektolitre 0.4794%* 1.000
Bin tane agirhg 0.2612 0.3989* 1.000
Protein 0.4793* 0.2654 0.1362 1.000
Gluten 0.5369** 0.2546 0.4212%* 0.8420** 1.000
b degeri -0.4035* -0.4248* -0.3628 -0.3523 -0.4316* 1.000
Bagsaklanma
suresi -0.1104 -0.3785 -0.3167 0.0309 0.0902 0.3453 1.000
Bitki boyu 0.2595 -0.1013 0.0207 0.2036 0.2849 -0.0213 0.2878 1.000

**,%1; *,%5.

Tahillarda protein miktari gesit, cevre ve toprak
faktorlerine gore degisir. Protein miktarina iklim ve
topraktaki alinabilir azot oraninin 6nemli etkisi vardir.
Topraktaki alinabilir azot orani arttikca danedeki
protein miktari da yikselir (Elgiin ve ark., 2001).

Tane Verimi (kg/da)

Arastirmada elde edilen tane verimine ait
degerler Cizelge 6’da verilmistir. Her iki lokasyon
birlikte degerlendirilerek yapilan varyans analizine
gbore yer, genotip ve yer x genotip interaksiyonu
arasinda P<0.01 o6nem seviyesinde farkhliklar
belirlenmistir.

Lileburgaz lokasyonu tane verimleri 545.6-
799.2 kg/da arasinda  degisirken,  Kirklareli
lokasyonunda ise 518.0-685.0 kg/da arasinda
degismistir. Lileburgaz lokasyonunda ortalama tane
verimi 687.4 kg/da olurken, Kirklareli lokasyonunda
593.1 kg/da olmustur.

Lileburgaz  lokasyonunda tane  verimi
bakimindan ayni istatistiksel grupta yer alan G23, G22,
G13, G21, G15, G12, G19, G11, G14, G16 ve G10
genotipleri ve Kirklareli lokasyonunda ise G23, G21,
G15 ve G12 genotipleri en yiiksek tane verimine sahip
olmuslardir. iki lokasyon lizerinden hesaplanmis genel
ortalamalara gore ise G23, G22, G13, G21, G15, G12,
G19, G11 ve G14 genotiplerinden en yiliksek tane
verimleri elde edilmistir.

Calismamizda, bugday veriminin ekolojilere
gore farkhhk gosterdigi gorilmektedir. Birim alandan
alinan tane verimi miktar bugdayda gerek islah
gerekse yetistiricilik bakimindan 6n siralarda yer alan
en 6nemli karakterdir. Daha 6nce bu konuda yapilan
calismalarda bugday da verim ve kalitenin kullanilan
ceside, bolgenin ekolojik yapisina ve uygulanan
kiltarel islemlere gore degistigini gostermektedir
(Kirtok ve ark., 1988; Sharma, 1992; Oztiirk ve Akkaya,
1996; Agdag ve ark., 1997; Dokuyucu ve ark., 1997;
Anil, 2000; Aydin ve ark., 2005; Mut ve ark., 2005;
Kahriman ve Egesel, 2011).
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Biplot grafigi ile Genotip-Lokasyon ve Genotip-
Ozellik arasi iligkiler

Arastirmanin ylratialdiga 2 lokasyona ait tane
verimi, bazi morfolojik ve kalite 6zellikleri GGE biplot
analiz yontemi ile incelenmis ve farkli sekillerle
gosterilmistir.

Biplot analizinde PC1 (1. Ana bilesen) % 64.92,
PC2 (2. Ana bilesen) % 35.08, toplamda varyasyonun
% 100.00" Gnl olusturmustur (Sekil 1). Scatter biplot
ile olusturulan Sekil 1’de goruldugi gibi genotipler
lokasyonlarin performansina gore grafik Gzerinde
farkh yerlerde yer almistir. Ayni grafik Gzerinde
genotipler yiksek performans gosterdigi lokasyona
daha yakin oldugu gorilmektedir. G13 ve G22
genotipleri TR-Bab lokasyonuna, G23 genotipi ise TR-
Pin lokasyonuna daha yakindir. G12, G15 ve G21
genotipleri ise her iki lokasyon igin en uygun
genotipler olarak gorilmektedir.

Arastirmada incelenen 6zelliklerin genotiplere
gore siniflandiriimasi ve genotiplerin 6zelliklere gore
degisimi Sekil 2'de verilmistir. Scatter biplot yontemi
ile yapilan analizde PC1 (1. Ana bilesen) % 39.03, PC2
(2. Ana bilesen) % 22.13, toplamda varyasyonun %
61.16’sin1 olusturmustur. Sekil 2’de goraldiga gibi
genotiplere gore oOzellikler temel olarak 5 gruba
ayrilmis  ve  genotiplerin  dagilimlari  farkhlik
gostermistir. Genotiplerin sonuglarina gore tane
verimi, bitki boyu, protein orani ve gluten orani,
basaklanma siiresi, b renk degeri, bin tane agirhg ve
hektolitre agirligi gibi bes temel grup meydana
gelmistir.n G21, G22 ve G23 nolu genotipler tane
verimi, protein ve gluten oranina, G4 nolu genotip
basaklanma siiresine, G9 nolu genotip b degerine,
G16 nolu genotip bitki boyuna, G12 nolu genotip ise
hektolitre ve bin tane agirligina yakin gorilmektedir.
Sekil 2’de gorildigu gibi ayni grupta yer alan tane
verimi, protein orani ve gluten orani arasinda yapilan
korelasyon analizinde de bu Ug 6zellik arasinda %1 ve
%5 diizeylerinde onemli pozitif iliski gorilmistir
(Cizelge 7). Baska bir grupta yer alan hektolitre agirhig
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ve bin tane agirligi (Sekil 2) arasinda yapilan ozelliklerin tamamiyla negatif bir iligki icerinde oldugu
korelasyon analizinde de bu iki 6zellik arasinda %5 gorllmustir (Cizelge 7).
dizeyinde onemli pozitif iliski gorilmustir (Cizelge 7).

Baska bir grupta yer alan dane rengi (Sekil 2) ise
yapilan  korelasyon analizine gbre incelenen

Scatter plot [ Total - T0O00.00%5)

PC2- 35.080%

[0 "4
P11 - S4.92%h

TR-Bab: Lileburgaz, TR-Pin: Kirklareli
Sekil 1. Scatter biplot yontemi ile gevrelere gore genotiplerin gruplandirilmasi.

Scatter plot {Total - &1 . 15%25)

PC2-22.13%

P11 — 29 03 %%

TV:Tane verimi, PO:Protein orani, GLT:Gluten orani, BB:Bitki boyu, BS:Basaklanma siiresi, b degeri: Tane rengi, BTA:Bin tane
agirhg, HA:Hektolitre agirhg

Sekil 2.-Scatter biplot yontemi ile genotiplere gore 6zelliklerin gruplandiriimasi

Sonug olarak; tane verimi, bazi morfolojik ve kalite ozellikleri acisindan Ustlin genotipler ise islah
kalite 6zellikleri yonlinden yapilan degerlendirmeler programlarinda kullanilmak Gzere melez bahgesine
sonucunda G12, G13, G15, G21, G22 ve G23 alinmustir.

genotipleri Umitvar materyal olarak segilmistir. Belirli
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Ozet

Pamuk, ulkemizde genis alanlarda yetistirilen ve tekstil, iplik, giyim gibi pek ¢ok sanayide kullanilan bir bitkidir.
Pamukta bitki gelisimi; toprak sicakhgi, toprak pH’si, su stresi, herbisitler, toprak alti zararhlari vb. pek ¢ok faktére
gore degismektedir. Bu faktorler icerisinde toprak kékenli fungal patojenlerden fide kok ¢lriklGgi (Rhizoctonia solani
Kahn., Fusarium spp., Pythium spp.) ve Verticillium solgunlugu (Verticillium dahliae Kleb.) oldukc¢a tahripkardir ve
ekonomik derecede 6nemli Uriin kayiplarina neden olmaktadir. Fide kok ¢liriikliglinlin miicadelesinde fungisitler
kullanilirken, Verticillium solgunlugunun ekonomik bir kimyasal miicadelesi yoktur. Bunun yaninda fungisitler
fitotoksisite, dayanikhlik, gevre kirligi ve insan saghgina zararli etkileri nedeniyle sorun olusturmaktadir. Bu makalede
floresan Pseudomonas’larin etki mekanizmalari ve pamukta toprak koékenli fungal hastaliklar igin kullanilan
biyopestisitler tartisilmistir. Floresan Pseudomonas’lar antibiyosis, rekabet ve sistemik uyarilmis dayaniklilik etki
mekanizmalari ile toprak kékenli fungal patojenleri baskilamaktadir. Bunun yaninda, biyogiibre olarak kullanimi
sonucunda yuksek verim elde edilmekte, kimyasal giibre ve ila¢ kullanimi azalmaktadir. Bu yoniyle floresan
Pseudomonas bakterilerinin kullanimi organik tarim uygulamalarinda énemli bir yere sahiptir. Glinlimizde pamukta
toprak kokenli fungal patojenlere karsi floresan Pseudomonaslar + kiiltiirel dnlemler + dayanikli gesit + fungisit
uygulamalari kombine sekilde kullanilarak hastaligin etkisi azaltilmaya galisilmaktadir.

Anahtar kelimeler: Floresan Pseudomonaslar, Biyolojik Miicadele, Biyopestisit, Pamuk

Biological Control of Soil-Borne Fungal Pathogens on Cotton By Fluorescent Pseudomonads

Abstract

Cotton is grown on a large acreage in Turkey and used for yarn, cloth, and the ready-made clothing industry
etc. Seed growing shows changes due to the effect of many factors such as soil temperature, soil pH, water stress,
herbicide etc. on cotton. In these factors, soil-borne fungal pathogens of seedling root rot (Rhizoctonia solani Kihn.,
Fusarium spp., Pythium spp.) and Verticillium Wilt (Verticillium dahliae Kleb.) are highly destructive and can cause a
significant economic yield loss. While fungicides used in the control of seedling root rot, Verticillium Wilt is not an
economical chemical control. However, fungicides have some problems such as phytotoxicity, the harmful effects of
environmental pollution and human health. In this paper, effect mechanisms of fluorescent Pseudomonads and
biopesticides for cotton soil-borne fungal diseases are discussed. Fluorescent Pseudomonads are inhibit with
antibiosis, competition and systemic induced resistance mechanisms to soil-borne fungal pathogens. As a result of
the use of biological control agents as a biofertilizer is obtain from high yield, decrease the use of chemical fertilizer
and pesticide. In this respect, use of fluorescent Pseudomonads bacteria has an important role in organic farming
practices. Today, fluorescent Pseudomonads + cultural control + resistance variety + fungicide applications against
cotton soil-borne fungal pathogens are trying to reduce the impact of disease using in combination.

Key Words:Fluorescent Pseudomonads, Biological Control, Biopesticide, Cotton
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Giris

Pamuk, 50 kadar sanayi kolunun
hammaddesini olusturan lifi ile tekstil, ¢igiti ile insan
ve hayvan beslenmesinde 6nemli bir yer tutan
endiistri bitkisidir. Ulkemizde Giineydogu Anadolu,
Ege, Cukurova ve Antalya olmak Uzere 4 ana bolgede
toplam 450.000 ha’llk alanda pamuk tarimi
yapilmakta ve bu alanlardan toplam 877.500 ton lif
pamuk Uretilmektedir (Anonim, 2013). Ulkemizin
toplam dretim igerisindeki payi ise yaklasik % 3.5-4.5
arasinda degismektedir (Gencer ve ark., 2001).

Pamugun 20 kadar ©6nemli hastaligl
bulunmaktadir. Bunlardan diinyada en vyikici ve
tahripkar olarak bilinenleri Verticillium solgunlugu
(Verticillium dahliae Kleb.) ile fide kok gurtklugu
(Rhizoctonia solani Kihn., Fusarium spp., Alternaria
spp., Pythium spp.) patojenleridir. Pamuk ekim
alanlarinda hastaliklarin 10 yilllk dénemde ABD’de
ortalama yillik % 3.1 Grln kaybina neden oldugu ve lif
Gretimindeki kaybin % 27’sinin fide hastaliklarindan
kaynaklandigi belirlenmistir (Devay, 2001). Pamukta
Verticillium  solgunlugu sebebiyle verim kaybi
Kaliforniya’da % 75, Rusya’da % 8-10 ve Suriye’de % 4
olarak saptanmistir (Bejarano-Alcazar ve ark., 1996).
Gunumuzde Verticillium  solgunlugunun dinya
capinda yilhk tahmini Grin kaybi 1.5 milyon balya
olarak bildirilmektedir (Nemli, 2003).

Fide kok ¢lrikligu hastalik etmenlerine karsi
kullanilan fungisitler hastali§i olusturan etmenlerin
hepsine karsi etkili olamayabilmektedir. Bunun yani
sira kullanilan fungisitler fitotoksite, gevre kirliligi ve
insan sagligina zararh etkileri nedeniyle problem
olusturmaktadir (Ramamoorthy ve ark., 2002). Fide
kok curukligt etmenlerinden Pythium spp.’nin
fungisitlere karsi dayanikhlik gelistirmesi hastaligin
miicadelesinde fungisit kullanimini sinirlamaktadir
(Whipps ve Lumsden, 1991). Ekonomik bir kimyasal
savasimi  bulunmayan Verticillium solgunlugunun
miicadelesinde en etkili yontemlerden birisi de
dayanikli ¢esit kullanmaktir. Ancak glinimizde
Verticillium solgunluguna karsi tolerant veya dayanikli
olarak gelistirilen American Upland pamuklarinda
yiksek seviyede dayaniklilk hala saglanabilmis
degildir (EI-Zik, 1985). Her iki hastalikla miicadelede
hizli bir tohum g¢imlenmesi, saglkh fide gelisimi ve
bitkiye bagisikligin kazandirilmasi bulylik 6énem arz
etmektedir.

Gilnlmizde pamukta organik tarim
uygulamalari &nemli bir yere sahiptir. insan ve cevre
dostu olan bu Gretimde, ilaglarin ya ¢ok az ya da hig
kullanilmamasi istenmektedir. Bu baglamda biyolojik
miicadele yontemleri organik tarim uygulamalarinda
biylk ©6neme sahiptir. Biyolojik micadelenin en
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onemli yarari, hastaliklari kontrol altina alirken,
dogaya ve insanlara herhangi bir zararli etkisinin
olmamasidir.

Biyolojik miicadelede 1980’'lerden sonra bitki
gelisimine olumlu etkileri, hizh gelismeleri ve gigli
antagonist etkileriyle 6n plana ¢ikan etmen grubu
olarak floresan Pseudomonas’lar 6nemli bir yere
sahiptir (Bora ve Ozaktan, 1998). Floresan
Pseudomonas gerek biyolojik miicadele etmeni
gerekse bitki gelisimini tesvik edici bakteriler (Plant
Growth Promoting Rhizobacteria- PGPR) olarak biytik
ilgi gormekte ve bu konuda bircok calisma
yapilmaktadir. Bu c¢alismalar sonucunda floresan
Pseudomonas’larin  pamukta  toprak  kaynakli
hastaliklarin yani sira diger hastaliklara karsi retilmis
biyopreparatlari da bulunmaktadir (Buysens ve ark.,
1996; Landa ve ark., 2002; McSpadden Gardener ve
Fravel, 2002).

[

' " k. ‘ I:f y
Sekil 1. (a)Pamuk fidesindeki ¢cokerten belirtisi
(b) Pamukta g¢ikis sonrasi gérilen ¢okerten

Pamukta Toprak Kékenli Hastaliklar

Fide kok ciiriikliigii hastalik etmenleri (Rhizoctonia
solani Kiihn., Fusarium spp., Alternaria spp., Pythium
spp.)

Fide kok c¢lrukligu hastalik etmenleri toprak
kokenli funguslar olup, ilk belirtiler yeni olusmus
koklerde gorilar. Kokin kabuk dokusu renk
degistirerek yumusar ve sonra ¢lriir. Hasta fidelerin
kokleri ve kok bogazlari kahverengilesir, incelir, bitki
ayakta duramaz, devrilir ve sonunda tim bitki kurur
(Sekil 1a ve Sekil 1b). Pamuk ekimi yapilan alanlarda
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siklikla gorilebilen bu hastaliklar, 6zellikle bulasik ve
¢ok nem tutan topraklarda yagisl ve de serin giden
yillarda tarlada yeniden pamuklarin ekilmesini
gerektirebilmektedir. Bu durum; tohum, ilag ve toprak
isleme masraflarinin artmasina ayrica ge¢ ekimden
dolayi driin kayiplarina neden olarak biyik ekonomik
zararlar olusturmaktadir (Anonim, 2011). Hastalik,
daha ¢ok kendisini tarlada yer yer bosluklar seklinde
gostermektedir (Sekil 2).

Sekil 2. Tarlada pamuk bitkilerinde gorilen ¢okerten
zararl

Verticillium solgunluk hastaligi etmeni (Verticillium
dahliae Kleb.)

Verticillium solgunluk hastaligi etmeni toprak
kokenli bir fungus olup, 400 bitki tiriinden daha fazla
bir konukgu dizisine sahiptir. Patojen toprakta
¢ogunlukla  mikrosklerot olusturarak canhiligini
surdirmektedir (Joaquim ve Rowe, 1990). Genellikle
vejetasyonun sonuna dogru yaklastikca agirlasan bir
belirti tablosuyla kendisini gostermekte, ayrica
bitkinin alt kisimlarindan Ust kisimlarina dogru
ilerleyen bir belirti tablosu gostermektedir. ilk
belirtiler herhangi bir zararlanma olmaksizin solan
yapraklar seklinde olabilecegi gibi yapraklarin
kenarlarindan, damar aralarina dogru ilerleyen kloroz
ve sonrasinda nekrozlar seklinde de olabilmektedir
(Sekil 3). Geg¢ ekim yapilmissa ya da hastalik erken
baslamissa bitki boyu kisalmakta, koza sayisi
azalmakta ve kozalar kigik kalmaktadir (Agrios,
2005). Hastaligin diger karakteristik bir belirtisi ise
govde enine dogru kesildiginde ksilem iletim
demetlerinin kahverengilestigi gorilmektedir. (Sekil
4a). Hastaligin ileri asamalarinda ise ¢ogunlukla bitki
o6lmektedir (Sekil 4b).

Sekil 3. Verticillium dahliae Kleb’in pamuk yapragindaki belirtisi
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Sekil 4. (a)Pamuk bitkisinin gévdesindeki Verticillium solgunlugu belirtisi
(b)Pamuk tarlasinda Verticillium solgunlugunun genel gérinimi

Erdosaryr ve ark. 2013

Erdofar: ve ark. 2013

Sekil 5. (a) Floresan Pseudomonas’in KingB besi ortaminda UV isik altindaki gorinimi
(b) Floresan Pseudomonas’larin PDA besi ortaminda antibiyosis etkileri
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Floresan Pseudomonas’lar

Floresan Pseudomonas’lar, Gram negatif, King
B besiyerinde ultraviyole 1sik altinda floresan parlama
veren (Sekil 5a), polar kamgil, bitkilerin hem kok
katmaninda, hem de toprak Usti organlarinda epifitik
olarak yasayabilen ve hizh kolonize olabilen
bakterilerdir. Floresan Pseudomonas bakterileri
antibiyotik Ureterek (Sekil 5b), patojen ile besin
ve/veya yer rekabetine girerek, uyarilmis sistemik
dayaniklilik (ISR) etki mekanizmalari ile patojenin
gelisimini  engelleyerek  baskilamaktadir. ISR
sonucunda bitkide yalnizca bir hastalik etmenine
degil, pek cok hastalik etmenine karsi bagisikhk
sistemi harekete ge¢mis olur (Tuzun ve Kuc, 1983).
Van Loon ve ark. (1998), uyarilmis sistemik
dayanikliigin (ISR) ortaya cikisini kok bakterilerinin
lipopolisakkaritleri, sideroforlari ve salisilik asit
tretimlerinden kaynaklandigini bildirmislerdir.
Pseudomonas fluorescens, P. aeruginosa, P. putida, ve
P. cepacia gibi floresan Pseudomonas’lar toprakta
yaygin olarak bulunurlar ve o6zellikle bitkinin geng
kokleri Uzerinde koloni olustururlar (Paulitz ve
Belanger, 2001). Floresan Pseudomonas bakterileri
hastaliklarin baskilandigi topraklarda, toprak kaynakli
hastaliklarin  azaltilmasinda en etkili rizosfer
bakterileridir. Bu bolgelerde, patojenlerin
bulunmasina ve gevresel kosullarin hastalik ¢ikisina
uygun olmasina ragmen hastalik yogunlugu dusuktar.
Ayrica floresan Pseudomonas bakterileri  bitki
gelisimini tesvik edici etkileri ile bitki buyimelerini de
artirmaktadirlar (Aksoy, 2006).

Dinyada ve Ulkemizde fide kok gurukluga ve
Verticillium solgunlugu hastalik etmenlerine karsi
floresan Pseudomonas bakterileri ile biyolojik
miicadele calismalari artarak devam etmektedir. One
¢ikan bazi calismalara bakildiginda; Pamukta Pythium
ultimum’a karsi yapilan ¢alismada, P. fluorescens’in
phenazine-1-carboxylic acid, hidrojen ciyanide ve 2,4
diacetylphloroglucinol irettigi ve engellemeyi bu (g
antibiyotigin gerceklestirdigi saptanmistir (James ve
Gutterson, 1986). Bradow (1991), pamuklarda
Rhizoctonia spp. ve Pythium spp.'ye karsi kullanilan
Dagger G isimli (P. fluorescens) biyoformulasyonun iki
hastaligi da baskiladigini bildirilmistir. Hill ve ark.
(1994), P. fluorescens BL915'den pyrrolnitrin
Uretiminde rol oynayan geni izole etmisler ve bu
bilesigin pamukta R. solani’yi onledigini
belirtmislerdir. Zaki ve Kersten (1998), P. cepacia D1
irki ve fungisit karisimlariyla muamele edilmis pamuk
tohumlarindan ¢ikan bitkilerin R. solani' ye
yakalanmadigini saptamislardir. Demir ve ark. (1999),
cOkerten belirtisi gostermeyen pamuk fidelerinin
koklerinden ve rizosferden elde ettikleri 128 floresan
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Pseudomonas izolatini in vitro’da R. solani’ ye karsi
testledikleri calismada, 17 izolatin R. solani’ye kuvvetli
antagonizm gosterdigini ve tim izolatlarin degisen
oranlarda siderefor drettigini, bu izolatlardan 14
tanesinin P. fluorescens oldugunu bulmuslardir.
Ayrica, sera denemelerinde antagonist
Pseudomonas’lari  kurutulmus xanthan sakizi (XG)
formulasyonu seklinde pamuk  tohumlarina
uyguladiklarinda, tohum ¢ikis oraninin arttigini ve
hastalik oraninin ise diistigini tespit etmislerdir. Pal
ve ark. (2000), floresan Pseudomonas EM85 streyni
tarafindan Uretilen floresan pigmentler ve antifungal
antibiyotikler sayesinde pamukta R. solani'yi
baskiladigini bildirmislerdir. Soesanto ve ark. (2000),
P.  fluorescens P60 irkinin V. dahliae'nin
mikrosklerotlarinda % 45'lik bir azalmaya neden
oldugunu belirtmislerdir. Tehrani ve ark. (2001), in
vivo sartlarda 2020 ve 3 no’lu P. fluorescens
izolatlarinin  Verticillium  solgunluguyla  bulasik
toprakta pamugun kok uzunlugunu, kuru agirligini
arttirdigini ve bitki gelisimini olumlu yonde etkiledigini
tespit  etmislerdir.  Aksoy  (2006), floresan
Pseudomonas’larin bitki koklerinde hizli ve agresif
koloni olusturduklarindan toprak kokenli fungal
patojenlere karsi etkili biyolojik miicadele etmenleri
olarak duslnildGgint bildirmistir.  Erdogan ve
Benlioglu (2007), tohumlara antagonist floresan
Pseudomonas  bakterisi  uygulamalarinin  tarla
kosullarinda Verticillium solgunluguna karsi etkisini
2005 yilinda % 33-45, 2006 yilinda % 22-25 arasinda
bulmuslardir. Akpinar ve Benlioglu (2008), pamukta
cOkerten hastaligi etmenlerine karsi saksi ve tarla
denemelerinde yurittikleri ¢alismalarda, antagonist
bakterilerden F5 (P. cepacia) bakterisinin Gmitvar
sonuglar verdigini bildirmislerdir. Askin ve Katircioglu
(2008), farkh mekanizmalara sahip 10, 11, 23,32 ve 44
no’lu patojen olmayan Pseudomonas izolatlarinin,
saksi kosullarinda P. deliense ve R. solani’ ye karsi %
50’nin Uzerinde etki gosterdigini saptamislardir.
Mahmoodjanlou ve ark. (2008), 1 adet P. fluorescens
ve 2 adet Bacillus spp. izolatlarinin fide kok ¢uriklGgu
hastaligina karsi fungisitler kadar etkili oldugunu,
tarlada hastaliga karsi miicadelede hem fungisitlerin,
hem de antagonist bakterilerin birlikte
kullanilabilecegini bildirmislerdir. Ozaktan ve ark.
(2010), Bitki hastaliklarinin miicadelesinde kullanilan
biyolojik pestisitlerin buylk bir potansiyele sahip
oldugunu ve biyolojik pestisitlerin entegre hastalik
yonetiminin  bir parcasi olarak etkili sekilde
kullanilabilecegini  &ngoérmislerdir.  Ozyilmaz ve
Benlioglu (2012), gbvde enjeksiyon yontemi ile
inokule edilen pamuk bitkilerinde, E21 (Pseudomonas
sp.,) ve F5 (P. cepacia) ile tohum bakterizasyonu V.
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dahliae’nin yaprak dékmeyen irkina karsi sirasiyla %
68.4 ve % 38.9 oraninda etkili oldugunu, yaprak déken
irkina karsi etkili bulunmadigini bildirmislerdir.
Gunumuzde yaklasik 65 adet firma bu biyolojik
Granleri Uretmektedir (Anonim, 2004). Pamukta

toprak kokenli hastaliklara karsi kullanilan ve birgogu
Amerika Birlesik Devletlerinde ruhsath olan floresan
Pseudomonas biyopreparatlari Cizelge 1’'de verilmistir
(Thomson, 1997; Bora ve Ozaktan, 1998; Yigit, 2005).

Cizelge 1. Pamukta toprak kokenli hastaliklara karsi kullanilan ruhsatli floresan Pseudomonas biyopreparatlari

Ticari adi Etkili madde Etkiledigi patojenler Etki mekanizmasi  Uygulama sekli
R. solani Tohum
Intercept P. cepacia B37 Pythium spp. Rekabet ’
. Sulama suyu
Fusarium spp.
R. solani
Rek
Blue Circle, Deny P. cepacia 182 Pythium spp. © .at?et \{e Tohum
. Antibiyozis
Fusarium spp.
R. solani Rekabet ve
Dagger G P. fluorescens EG1053 Pythium spp. . Tohum
. Antibiyozis
Fusarium spp.
Mianhuatexiana P. fluorescens Verticillium spp. Rekabet Tohum

+T. harzianum

Fusarium spp.

Sonuglar

Bu derlemede, ¢esitli kaynaklar kullanilarak bir
araya getirilen bilgiler 1siginda floresan Pseudomonas
bakterilerinin  pamukta toprak kokenli fungal
patojenlere (Rhizoctonia solani Kihn., Fusarium spp.,
Alternaria spp., Pythium spp.) karsi biyolojik mlicadele
imkanlari ortaya konulmaya c¢alisiimistir. Biyolojik
micadelede floresan Pseudomonas bakterileri sahip
olduklari  bircok etki mekanizmasi sayesinde
biyopestisit olarak kullanilirken, bitki gelisimini tesvik
edici Ozelligi sayesinde biyogiibre olarak da
kullaniimaktadir.  Bu  yonlyle biyopestisit ve
biyogibrelerin kullanimi, organik tarm
uygulamalarinda énemli bir yere sahiptir. Tarimsal
Uretimde verim ve kaliteyi artirmak i¢in ¢evre dostu,
strdurulebilir tarimin ruhuna uygun biyopreparatlarin
gelistiriimesi ve kullanilmasi ile kimyasallarin
uygulanmasi onemli 6l¢lide azaltilmis olacaktir. Son
yillarda bu hastaliklara karsi yapilan biyolojik
miicadele galismalari, kiiltirel miicadele + floresan
Pseudomonas bakterileri + dayanikh ¢esit +
fungisitlerin kombine bir sekilde kullaniimasi lizerine
yogunlasmis durumdadir. Bununla birlikte toprak
kokenli patojenlere karsi miicadele olanaklari sinirli
oldugu icin yukarida s6z edilen kombinasyonlarin
sonuglandirilmasi ve uygulamaya aktariimasi ile bu tiir
hastaliklara karsi basari sansinin daha da artacagi
distntlmektedir.
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Ozet

Bu arastirma, Giimishane ilinde konvansiyonel siit iireten isletmelerin organik siit Gretimine y&nelik
tutumlarini ve organik Uretimi tercih etmelerinde etkili olan faktorleri ortaya koymayi amaglamaktadir. Saha
calismasina dayali olan bu arastirmanin ana materyalini Giimushane ilinde en ¢ok siit Gretimi yapan 3 ilce ve bu
ilcelerden yiizde oranlarina bakilarak en ¢ok st Gretimi yapan 4 koyiin belirlenmesiyle toplamda 12 kéyde 102
ciftci gorismesi olusturmaktadir. Arastirma ile konvansiyonel siit Ureticilerinin ve isletmelerinin 6zellikleri,
organik tarim bilingleri ve organik tiretime bakis agilari, organik sut Gretimi yapmama nedenleri tespit edilmis
ve Likert Olgegi ile reticilerin organik siit Gretme tutumlan &lgiilmeye calisilmistir. Istatiksel analiz ile ciftlik
gibresi kullanilma durumu, isletmecinin egitim seviyesi, gelecekte sit Uretimi yapmak isteme durumu ve
ginlik sut verimi faktorlerinin organik sut Gretim tercihini etkiledigi belirlenmistir.

Anahtar Kelimeler: Konvansiyonel siit {iretimi, Organik Siit Uretimi, Uretici Davranislari

Overview of Conventional Dairy Farmers on Organic Milk Production: A Case Study In Giimiishane Province

Abstract

The purpose of this study is to determine conventional dairy farmers’ attitudes towards organic dairy
farming in Gumushane and to determine factors that affecting farmers’ preferences in the subject of organic
production. In this study 102 farmers have been interviewed from 3 districts. In total 12 villages have been
chosen from the selected districts and milk production percentages of the villages have been taken into
account. Farm characteristics, famers’ knowledge and viewpoint on organic milk production have been
identified also farmers attitudes have been measured by Likert Scale. At the end of the analysis, the case of
using farmyard manure, famer education level, demand on producing organic milk in the near future, daily milk
yield have been found important to affect farmers attitudes.

Key Words: Conventional milk production, organic milk production, farmers’ attitudes

Girig inek sutii, dinya sit dretiminin %83’ini
insan beslenmesinde &zellikle ¢ocuk ve olusturmaktadir ve Avrupa Birligi (AB), ABD,
yashlarda birinci dereceden 6nem arz eden sitin Hindistan, Cin sit Uretiminde 6nci Ulkelerdir.
diinyada ve Ulkemizde Uretimi agirlikh olarak inek Dilinyada siit Gretimi 2013 yilinda tahminen yillik
sitinden saglanmaktadir. Ulke ekonomilerinde 784 milyon ton oldugu oOngoriilmekte iken
onemli bir yere sahip olan sit Uretiminde gerek Glkemizde 18,2 milyon tondur (Anonim, 2013). AB
Ulkemizde gerekse dilinyada, bazi problemlerle 151.8 milyon ton, Amerika 89.0 milyon ton,
karsilagilabilmektedir ve bu problemler Uretimi Hindistan 57.7 milyon ton, Cin 36.6 milyon ton,
dogrudan etkileyebilmektedir. insan yasaminin Brezilya 32.9 milyon ton, 31.6 milyon ton, Yeni
devam ettirebilmesi icin hayati 6nem tasiyan Zelanda 19.0 milyon ton sit Gretmektedir ve
tarimsal faaliyetlerin hacmi; tarimsal (retimde Tiirkiye 13.8 milyon ton siit Greterek diinyada inek
karsilasilan glglikler, kar marjinin disik olmasi, sitli Gretiminde lider (lkeler igerisinde sekizinci
temel gecim kaynagl olan hayvanciligin gog ile sirada yer almaktadir (Anonim, 2012).
azalmasi, enerji ve yem fiyatlarinda disa bagimlihk Diinyada uretilen stit miktarina paralel olarak
gibi nedenlerden dolayi kiiglilmektedir. tuketilen siit miktari da yliksektir. Dinya nifusunun
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7 milyar olarak tahmin edildigi 2011 yilinda, kisi
basina ortalama sut tuketimi 107,3 kg st
esdegeridir. Bu rakam gelismis Ulkelerde 120-300
kg’a cikarken gelismekte olan Ulkelerde 70 kg'in
altindadir  (Anonim, 2012). Estonya, irlanda,
Finlandiya, ingiltere ve izlanda’da yillik kisi bas
tiketim 100 kg'in Uzerinde, ABD’de 88 kg,
Avustralya’da 107 kg iken Tirkiye'de ise yillik kisi
basi tiketim 26 kg civarindadir (Anonim, 2011).
Ulkemizde, siit yaygin olarak siit Griinleri olarak
tuketilmektedir. Kahvalti kdltirimizde onemli bir
yere sahip olan peynirin Gretimi yillik 563.480 ton
olup kisi basi yillik peynir tiketim miktari ise 14.7 kg
oldugu, yogurt ve ayran Uretimi yillik 508 444 ton
olup kisi basi yillik tiiketim miktari ise 28 kg oldugu,
tereyagl lretimi yilik 40.139 ton oldugu
ongorulmektedir (Anonim, 2013).

Gunumuze kadar sit ve Urlnleri geleneksel
olarak Gretilmistir. Fakat sitte bulunan ilag
kalintilarinin, (kontaminantlarin) stt drdnlerine
gecmesiyle, insanlarin  saglikh siut wve drilinleri
tiketim yonindeki egilimleri gin gegtikge
degisebilmektedir. Beslenmede ©nemli bir yere
sahip olan sit ve Urinleri, 6zellikle bebek ve bes yas
altindaki cocuklarin zihinsel ve bedensel gelisimi icin
gerekli olan  hayvansal proteinin  %45’ini
karsilamaktadir. FAQ’ya gore; Tirkiye’de gunlik
alinan ortalama 66g proteinin %41.1’ini hayvansal
protein olusturmaktadir ve bu miktar yeterli gorilse
de, dengeli beslenme esaslarina goére alinan
proteinin kalitesinin yeterli olmadigi belirtilmektedir
(Anonim, 2012).

Geleneksel tarima alternatif Gretim sekli ile
sirduirilebilir tarimi destekleyen organik tarimin
diinyada 6nemli bir gelisim kaydettigi bilinmektedir.
Organik Uretim; tiketici saghgini tehdit eder hale
gelen yogun girdi kullaniminin kontrol altina alinip
su, hava toprak gibi dogal kaynaklara zarar
vermeyecek sekilde tim kaynaklarin etkin ve
ekonomik kullanimini saglayan cevreyle dost bir
Uretim seklidir (Gundiz, 1994).

insanlarin daha saghkli ve kaliteli beslenme
istekleri, egitim ve gelir seviyesinin artmasi,
gidalarda rastlanan genetigi degistirilmis
organizmalarin tiketici Gzerinde yarattigl endiseler,
diinyada vyasanilan gida krizleri, konvansiyonel
Uretimde vyasanilan ekonomik problemler gibi
faktorler organik Uretime olan talebi her gecen yil
arttirmaktadir.

Buna karsin, organik gidalarin insan saghgi
izerindeki olumlu etkilerini ortaya koyacak bilimsel
arastirmalara  tam anlamiyla rastlanilmamistir.
Organik hayvansal lretimde kullanilan blyiitme ve
besleme yontemleri farkhlik gosterebilmektedir.
Bundan dolayi, konvansiyonel olarak (retilen
gidalarla gercek bir karsilastirilmanin yapilmasi gii¢
olabilmektedir (Kouba, 2003). Organik yontemlerle
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Uretilen gidalarin saglk acgisindan daha glvenli ve
daha besleyici oldugu yoniinde kesin arastirmalara
rastlanilmamistir (Honikel, 1998). Yapilan
arastirmalarda organik gidalarin  konvansiyonel
Urlnlere gore tat, goriinds, renk ve icerdigi kalintilar
gibi besleyici 6zelligi bakimindan karsilastiriimalara
yer verilmistir. Lampkin (1990) yaptigi 12 yilhk bir
arastirmada, yesil gubre ile buyitllen sebzelerle
sentetik  glbre ile blyitllen sebzelerin
karsilastirmasini  yapmistir.  Organik glibre ile
Uretilen sebzelerde verim %24 daha az cikarken
makro ve mikro besleyici elementlerin degerleri
daha yiksek ¢cikmistir (Lecefert, 1995;Worthington,
1998). Bazi insanlar organik Urlnlerin kanser gibi
hastaliklarin ~ olugmamasinda  etkili  oldugunu
dlsltnebilmektedir (Safron, 1999). Organik siit ve
konvansiyonel sttin kalite karsilastiriimalari Gzerine
yapilan bazi arastirmalarda ©6nemli farkhhklarin
olmadigi belirtilmistir (Gedek ve ark., 1981; Arnold,
1984; Lund, 1991).

1980°li yillarda organik (retime baslayan
Avrupa llkeleri (ingiltere, Almanya, Avusturya ve
Danimarka) 2000’li yillara gelindiginde, organik
alanlarin miktarini 6nemli derecede artirmislardir.
Ozellikle Almanya ve Avusturya’da devlet
desteklerinin organik Uretime yonlendiriimesi ile
1991 ve 1993 yillarinda konvansiyonel tarimsal
alanlardan organik alanlara dénisiimde hizh bir
buyume gergeklesmistir. 1994 yilinda Birlesik
Krallikta organik alana %61 payla iskogya, %31 pay
ile Ingiltere ve %7 pay ile Galler sahip olmustur.
Avrupa lkelerinde organik alanlarin artma
sebeplerinin  basinda; konvansiyonel tarimda
yasanilan krizler, organik Urln talebinin artmasi,
gidalarin  saglikli olmasi konusundaki endiseler,
devletin organik Uretimi cazip hale getiren
yonetmelikleri, cevre konusunda hassasiyetlerin
artmasi ve organik liretimden saglanan yiiksek gelir
gelmektedir (Midmore ve ark., 2001).

Diinyada organik siit tretimi dikkat ¢ekici bir
sekilde artmaktadir. 2012 yilinda Danimarka'da
yilda 444.000 ton, Almanya’da 370.000 ton,
Hollanda’da 90.000 ton, ingiltere’de 86.000 ton,
Avusturya’da 470.000 ton, Fransa’da 144.000 ton ve
AB’de 1.788.247 ton organik sit Uretilmektedir.
Organik sit Gretiminin toplam siit iretimindeki payi
Avusturya’da %14.1, Danimarka’da %9.4, isve¢'te
%3.0, Almanya’da %1.3, AB’de %1.5, israil’'de 1.2
milyon litredir. ingiltere’de organik siit (retimine
yonelik halen 4.5 milyon bas sertifikali siit sigin
bulunmaktadir (Anonim, 2010).

Saglkh ve kaliteli gida tiiketme noktasinda
gelismis Glkelerin uyguladiklari bu gelismeler ile
beslenme aliskanliklari kontrol altina alinmaya
cahsiimaktadir. Slphesiz, diinyada organik st
Uretiminin artisi talebi de o©Onemli derecede
etkilemektedir.
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Ulkemizde ise; 2003 yilinda 48 ton organik
inek situ Uretilmis olup, 2010 yilinda organik sut
Gretimimiz yilhk 11.604.75 tona, organik sut Uretici
saylsi ise 80’'ne ulagsmistir (Anonim, 2014).
Tirkiye’de organik sut Gretiminin toplam sit
icerisindeki payina bakildiginda ise, 2003 vyilinda
toplam st Uretimi 10.611.011 ton olmus ve bunun
sadece %0,00045’ini organik sut olusturmustur.
2011 verilerine gore ulkemizde toplam sit Uretim
miktari 15.056.211 ton igerisinde organik stilin
orani %0.098’e yikselmistir. Organik st Gretimimiz
cok dlsik dlzeyde olsa bile dretimin artis
egiliminde olmasi sevindirici bir durumdur (Sengiil
ve Urkek, 2013). Ulkemizde iretilen organik siitiin
diinya ortalamasina gore ¢ok disuk olmasinin
nedenlerinin basinda sadece birkag firma tarafindan
Gretimin yapilmasi, Uretim maliyetlerinin
konvansiyonel sit Gretim maliyetlerine gére daha
yiksek olmasi, i¢ ve dis pazarda yetersizlik ve
tiketici  bilinci diye siralanabilmektedir. Bu
baglamda, organik sit Uretiminin artmasi tiketici

talebine ve vyatirmcilarin bu sektére yatirim
yapmasina baglh olacaktir.
Arastirma  kapsami  olarak  belirlenen

Gumushane ilinde yillik yaklasik 10.000 ton organik
¢ig slit Uretimi yapan ve i¢ pazarda en blyuk organik
madde tedarikgisi olan bir isletme mevcuttur. 2002
yilinda  kurulan bu isletmenin slrdurilebilir
hayvanciligin  gelistirilmesi, yore giftgisinin gelir
dizeyini ylikseltmesi ve ciftciyi yeni bir tGretim gekli
olan organik (Uretime 0&zendirme noktasinda
avantajlar s6z konusudur. Bu baglamda, arastirma
kapsamina alinan ilde siit Ureticilerinin mevcut
durumunu ortaya koyan ve organik sit Uretimine
gecmek isteyen dureticilerin egilimlerini &lgen bir
arastirma  mevcut  degildir. Bundan dolay,
konvansiyonel sit dreticilerinin st Uretimindeki
mevcut durumlarini ortaya koymak, alternatif gegim
kaynagi olabilecek organik siit Uretimine gecis
egilimlerini ve Uretici tutumlarini incelemek, organik
st Uretiminde etkili faktérleri analiz etmek bu
arastirmanin amacini olusturmaktadir.

Materyal ve Yontem

Arastirmanin ana materyalini, Nisan 2014’de
Gilmishane ilinde tesadifi ornekleme ile tespit
edilmis tarim isletmelerinde vylz ylize vyapilan
anketlerden elde edilen birincil veriler
olusturmaktadir. Ayrica Tarim Gida ve Hayvancilik,
TUIK gibi kurum ve kuruluslarin bilimsel yayin, rapor
ve verilerinden temin edilen ikincil verilerde
kullaniimistir (Dogan ve Kiziloglu, 2014).

Ornek biyikligini belirlemek icin &ncelikle
Gilmishane ilinde faaliyet gosteren Damizlik Sit
Sigirciligr Birliginden alinan isletme verilerinden siit
Uretiminden aldiklari paylara gore siit Gretiminde 3
ilce ve bu ilgelerden st Uretiminde yiksek paya
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sahip dort koy belirlenerek, bu isletmelerde anket

uygulamasina karar verilmigtir. Arastirma
kapsaminda sut dretimi yapan bu isletmelerin
blyulklakleri dikkate alinarak, ornek kitle igin
ortalamalar, standart  sapmalar  varyanslar

hesaplanmistir. Ornek sayisinin  belirlenmesinde
asagida formiili verilen Basit Tesadifi Ornekleme
yontemi (Miran, 2002) kullaniimistir.

n: Ornek kitle biyikligii(102)

Zq2=L tablosunda a/Z2ihtimal dizeyindeki cetvel
degeri (1.96)

o?= Varyans ( 5578.55)

d=kabul edilen hata diizeyi(0.05)

n :I:ZZO[/2 .o-zjl

dZ
n= 86 olarak hesaplanmistir. Fakat anket
calismasindan elde edilecek verilerde olabilecek
hatalar géz 6ninde bulundurularak 102 adet sit
Uretimi yapan ciftciyle ylz yize goérusilerek anket
gerceklestirilmistir.

Saha calismasina dayali olan arastirmanin
ana materyalini Gimdushane ilinde en fazla sit
Uretimi yapan Kelkit, Kése ve Siran ilgelerindeki
isletmeler olusturmaktadir ve bu ilgelerden yizde
oranlarina bakilarak rastgele toplamda on iki koy
secilmistir.

Sut dreten Ureticilerin organik st Gretimini
tercih  etmelerinde  etkili olan  faktorlerin
belirlenmesinde; hangi faktoriin ne oranda etkili

olacaginin bulunmasi amaciyla logit regresyon
analizi tercih edilmistir. Bu amagla 0-1 modeli
kullanilarak regresyon analizi yapilmistir. Logit

regresyon model, arastiriimak istenen konunun
icerisinde yer alan olgulari anlama-agiklama,
tahmin-kontrol gibi iki temel amaca hizmet eder
(Gursakal, 2007). Arastirmanin (reticiye yonelik
analizinde kullanilan logit modelde; bagimli
degisken organik sit Uretimine ge¢cme/gecmeme
durumu olarak belirlenmistir.

Ekonometrik analizlerde degiskenlerin
belirlenmesi ve modele dahil edilmesinde bazi
sorunlarla karsilasiimaktadir (Karabas ve Giirler,
2012). En uygun modelin belirlenmesinde degisken
seciminde adimsal yontemler (stepwise selection)
uygulanmistir. Bunun igin 6nce baslangic modeli
kurulmus, modele istatistiki olarak en yiliksek katkisi
olan degiskenden baslamak sartiyla her adimda bir
degisken ekleme vyoluna gidilmistir. Baslangi¢
modelinde; aile reisinin esinin meslegi, lreticinin
toplam geliri, siit Gretimi disinda baska gelir kaynagi
olup olmama durumu gibi degiskenler yer almis,
ancak  anlamh bulunmadigi  igin modele
alinmamuistir.

Modeldeki bagimsiz degiskenler arastirmanin
amacina uygun olarak sirekli ve/veya kategorik
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degisken olabilmektedir. E-views istatistik
programinda veriler binary logit regresyonla analiz
edilmistir.

Bu modelde yer alan:

Bagimli kategorik degisken;

Y0 -Organik sut Uretme durumu 1, organik st

tretmeme durumu 0 ile kategorize edilmistir.
Bagimsiz degiskenler (siirekli ve kesikli-karegorik);

U, : Ureticinin yag:

U, :Ureticinin egitimseviyesi

A, - Ailedeki birey sayzs:

H, :Sonbes yilda hayvan sayisin artirip artirmatig
G, :Gelecekte siit tireti min e devamedip etmeyecegi
K, : Kredi kullanipkullanmama durumu

G, :Giinltik st tiretimi

P. :Geleneksel sit pazarinda sorun yasayip yasamamas
A, : Altyap: yetersizligi durumu

G, : Girdite mininde sorun yasayip yasamamast

G, - Ciftlik glibresi kullanma durumu

Arastirmada, Ureticilerin organik sit Gretme
tutumlari karsisinda tavirlarini derecelendirmek igin
Likert olcegi de kullanilmistir. Diger tim tutum
oOlgeklerinde oldugu gibi Likert'in temel amaci,
bireylerin belirli tutumlar karsisindaki davranislarini
derecelendirmektir (Karagoz ve Ekici, 2004). Likert
Olgegi, Ureticinin organik siit Gretimi ile ilgili yargilari
ne derecede tasvip edip etmedigini tespit etmek igin
kullanilmistir. Ureticiye yargl hakkinda 5 noktali bir
olcek  verilmistir  (1:Kesinlikle  katilmiyorum,
2:Katilmiyorum, 3:Kararsizim, 4:Katiliyorum,
5:Tamamen Katiliyorum).

Likert olgeginde, yargilara 1 ile 5 arasinda
verilen cevaplara gore her bir yargl bagimsiz olarak
distnilmiis ve ona gbére yapmama nedenleri
degerlendirilmeye calisiimistir.

Sonuglar

Konvansiyonel Siit Ureticilerinin ve Isletmelerin
Ozellikleri

Konvansiyonel st Ureticilerin yas ortalamasi
45.56 yil, egitim siresi, 9.05 yil, ailedeki birey sayisi
5.55 kisidir.  Ureticilerin  konvansiyonel  siit
Uretiminde deneyim siresi ortalama 18.53 vil,
konvansiyonel isletmelerde  ortalama  arazi
blyuklGgi 126.55 dekardir. Konvansiyonel gunliik
sut verimi 9.98 kg/bas olarak saptanmistir ve 2014
yili itibariyle, konvansiyonel sitin dretici eline
gecen fiyat1 0.96 TL/kg'dir.
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Konvansiyonel isletmelerde ortalama hayvan
buyukligl 32.37 bas iken hayvan sayisi agirhkl
olarak 15-29 araliginda aile tipi isletmelerdir.
BlyklUklerine goére isletme gruplari ve 6rnege
giren isletme sayilar belirlenmistir (Cizelgel).

Cizelgel. Biiylkliklerine gore isletme gruplar ve
ornege giren isletme sayisi

Grup inek Sayis Ornege Giren
isletme Sayisi
1 5-14 17
2 15-29 49
3 30-49 24
4 50-99 7
5 100+ 5

Konvansiyonel Ureticilerin Organik Tarim Bilinci

Ureticilerin 48’si (47. 06) organik tarimin
tanimini ve amacini  bildigini belirtirken, 87’si
(%85.29) organik Uretimin sertifikal bir tGretim sekli
oldugunu bilmediklerini, 53’U (%51.96) sermaye
yetersizliginden dolayi organik tretimle
ilgilenmedigini ve 82’si (80.39) organik Uretimde
kimyasal maddelerin kullaniminin yasak oldugunu
bildiklerini belirtmislerdir.

Konvansiyonel  Ureticilerin Tarima
Bakislari

Ureticilerin 67’si (%65.69) kimyasal giibre
kullanmadan verim alinamayacagini distnirken,
71'i (%69.61) organik Uretime gecisin uzun ve
maliyetli  bir hazirhk  donemi gerektirdigini
belirtmislerdir. Cevaplayanlarin 59’u (%57.84) siit
Uretiminin organik yontemlerle yapilmasinin zor
oldugunu belirtirken, 81’i (%79.41) ¢evresinde
organik Uretim yapan isletmelerin yetersiz sayida ve
daha o6nce organik yapan isletmelerin kar elde
edemediklerini, 48'i (47.06) organik tarim hakkinda
bilgi eksikliklerinden dolaylr organik siit Uretimi
yapmak istemediklerini ifade etmislerdir (Cizelge 2).
Cizelgede goruldigl lizere 102 Ureticinin organik
sit Uretimini yapmama nedenleri, ayri ayri
degerlendirilerek bulunmustur.

Anket uygulanan Ureticilerin 81’i gevrede
organik Uretim yapan isletme sayisi arttigi zaman ve
kar elde ettiklerinde organik sit Uretimine
gecebileceklerini, 12’si organik siit Uretimine
gecmek istemediklerini, 9’u ise kararsiz olduklarini
belirtmislerdir. Ureticilerin 76’si yiiksek siit Gretim
maliyetlerinden dolayi sit Uretimi faaliyeti yaninda
besicilik faaliyeti yaptiklarini séylemislerdir.

Organik



Turk Tarim ve Doga Bilimleri Dergisi 2(3): 276-282, 2015

Cizelge 2: Konvansiyonel siit Gretimi yapan ureticilerin organik tretim yapmama nedenleri

Genel(%)**

Organik uretimde bilgi eksikligi
Organik Uretime gecisin uzun ve maliyetli
dastndlmesi

Sut Uretiminin organik yontemlerle yapilmasinin zor oldugunun disunilmesi

bir hazirhk doénemi gerektirdiginin

Organik girdi teminin problemli oldugunun dislintilmesi

Cevrede organik Uretimi yapan isletmelerin yeterli olmamasi ve kar elde etmemeleri

Organik sltln pazarinin kisitli olmasi

Kimyasal glibre kullanmadan verim alinamayacaginin distintlmesi

Organik sit tretiminin karl olmadiginin distintlmesi

Kisisel nedenler (saglik kosullari, geleneksel Uretimden vazgecememe, yaslilik gibi)
Urettigi stitiin organik siitten farkli olmadiginin disiiniilmesi

Sermaye yetersizligi
Diger*

47.06
69. 61

57.84
58. 82
79.41
38.24
65.69
25.49
30.39
55. 88
51.96
28

*Arazi miktarinin yetersiz olmasi, organik sit Uretiminde daha fazla iscilik gereksinimi, organik Uretimde meraya
¢itkaramama, hayvan sayisinin yetersizligi, devlet tesviklerinin olmamasi, isin gelecegini gorememe nedenlerinden dolayi

organik sit Uretimi yapmamaktadirlar.

**Her bir Ureticinin yapmama nedeni bagimsiz olarak degerlendirildiginden ve ureticiler birden fazla cevap verdiginden

toplam 100 degildir.

Konvansiyonel Siit Uretiminden Organik Siit
Uretimine Gegis Yapmayi Etkileyen Faktorlerin
Belirlenmesi

Konvansiyonel sut Gretiminden organik sit
tretimine gegme durumunu etkileyen faktérlerin
belirlenebilmesi icin logit modeli (cizelge3)
kullanilmigtir.  Konvansiyonel siit Uretiminde
bulunan {(reticilerin, organik sit lretimine gegme
durumlari s6z konusu oldugunda; organik bitkisel
Uretimde esas olan organik ya da yesil gibrenin
kullanilip  kimyasal  gibrenin  kullanilmamasi
durumunda iftcinin yeterince tarladan verim
alamayacagini disinmesi hayvan beslemede en
biiylk endiseyi olusturmaktadir. Bitkisel Gretimde

ciftlik gubresi kullanma olarak belirtilen Cg

degiskeni  kesikli  veriye  sahiptir.  Anketi
cevaplayanlar bu soruya evet ve hayir olarak cevap
vermiglerdir. Eger organik siit Uretimine gecerlerse,
hayvan yemi yetistirmede toprakta kimyasal giibre
kullanamamalari, Ureticiyi ne olglide etkileyecegi
elde edilen katsayl ile yorumlanmistir. Olasilik
degeri (p-value) 0.05'den kicuk c¢iktigr icin
anlamhdir. Buna paralel olarak gilinlik sit
veriminde disls olacagina inanilmasi, geleneksel
st dretiminden organik st Uretimine gegisin
oniinde engel olarak yorumlanmistir. Bu nedenle,
konvansiyonel sit {retiminden organik st
Uretimine ge¢cmek istemeyen Ureticilerin en dnemli
sebeplerinden bir tanesi de ciftlik glibresi kullanim
durumudur. ingiltere’de yapilan bir arastirmada,
konvansiyonel st dretiminden organik sit
Uretimine gegiste Ureticilerin en blylk endisesi,
kimyasal gibre kullanmadan vyeterli verimin
alinamayacagl olmustur (Midmore ve ark., 2001).
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verim
gecis

Organik  siit  Uretiminden  vyeterli
alinabilecegine inanan Ureticiler icin
beklenilen bir durum olacaktir.

Egitim seviyesi daha yliksek olan dreticilerin
organik sUt Uretimine gec¢mek istemeleri daha
kolay olabilmektedir. Bazi ¢alismalarda, egitim ve
yasin organik sut Uretme istekliliginde o6nemli
oldugu belirtilmistir (Sahm ve ark., 2012). Organik
Uretim bitkisel ve hayvansal olmak tzere bir sistemi
gerektirmektedir ve Uretimin tim asamalarinda
teknik bilgiye, modern {retim sekline, isletme
bilgisine ihtiya¢ duyulmaktadir. Bundan dolayi,
girdilerini  kontrol edebilen, kari arttirma
noktasinda hesap yapabilen, kayit tutabilen egitim
seviyesi en az lise olan Ureticiler, isin gelecegini
gorme noktasinda ve is gelistirme hususunda
okuma yazma bilmeyenler ya da ilkégretim mezunu
olan (reticilere nazaran organik Uretime gegis
egilimleri daha yuksek olacaktir (Bektas ve Saner,
2013).

Fakat bu arastirmada, organik sit Gretme
egilimlerini etkileyen faktorler arasinda Ureticinin
yasinin  bir  etkisi olmadigi  gorilmistir.
Ureticilerin, yaptiklari isin gelecegini gdrebilmeleri,
isletme ile ilgili uzun vadeli planlarin yapilmasinda
onemli olabilmektedir. Konvansiyonel sit Gretimi
yapan Ureticilerin, isin gelecegini gorme noktasinda
organik sit Gretimine gegme istekliliklerini olumlu
etkiledigi gorilmektedir (Cizelge3). Birebir yapilan
gorismelerde, Ureticilerin gevrede organik siit
Uretimi yapan isletmelerin durumundan birinci
derecede etkilendikleri gdzlemlenmistir.

isletmenin uzun vadede is yapabilecegine

inanan (Uretici; hayvan kapasitesini artirmada,
barinak olanaklarini iyilestirmede, isletmeye
yatirm yapma, pazar bulma gibi konulari
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benimsemesi daha kolay olabilmektedir (Padel,
2001). isletme karhligini  etkileyen &nemli
etkenlerden biri de, glinlik st verimidir. Saha
calismasinda, dreticilerin en blyik endisesinin,

organik Uretime gecerlerse sit veriminde
karsilasabilecekleri  azalmalar  oldugu tespit
edilmisgtir.  Bunun yaninda, birebir yapilan

gorismelerde ciftgiler; stirinin geng tutulmasi ve

yliksek siit verimine sahip olan
¢alisiimasinin 6nemini vurgulamiglardir.

Organik Uretimde ihtiya¢ duyulan isglci
konvansiyonel Uretime gore daha fazladir (Nieberg
ve Pals, 1996). Bu arastirmada, ailedeki birey
sayisinin organik sit Uretiminin benimsenmesinde
etkili olmadig1 goralmustir.

hayvanlarla

Cizelge 3. Organik sit Uretimine gegisi etkileyen faktorler (logit model)(bagimli degisken: konvansiyonel sit
reten Ureticilerin organik st Giretmek istemesi (Y=1) veya istememesi (Y=0)

Degiskenler Katsayi Standart Hata z-istatistigi p-degeri
Sabit Terim -5.128 1.668 -3.07 0.0021
Ureticinin Yasi 0.19 0.28 0.67 0.50
Egitim Seviyesi 0.824 0.429 1.921 0.05*
Ailede Birey Sayisi 0.676 0.471 1.43 1.15
Son Bes Yilda Hayvan Sayisini  Arttirma -0.29 0.531 -0.55 0.576
Durumu

Gelecekte Siit Uretim Durumu 1.36 0.636 2.157 0.03*
Kredi Kullanma Durumu -0.420 0.324 -1.29 0.19
Glnluk sit Gretimi 0.64 0.32 1.97 0.04*
Geleneksel sit pazari durumu 0.90 0.55 1.63 0.10
Arazi durumu -0.07 0.17 -0.44 0.65
Altyapi yetersizligi -0.029 0.538 -0.05 0.95
Girdi temini -0.79 0.538 -1.48 0.13
Ciftlik glibresi kullanim durumu 1.30 0.506 2.136 0.04*

McFadden R2=0.17  Loglikelyhood = -52.11

p £0.05 icin 6nemli

Tartisma

Calismada, konvansiyonel siit Ureticilerinin
organik sut dUretimi yapmama nedenlerinin
basinda; ¢evrede organik siit treten 6rnek isletme
sayllarinin yetersizligi ve kar elde edemeyen
organik sit Ureticilerinin sebep oldugu negatif etki
oldugu belirlenmistir (Cizelge2). Buna ilaveten,
organik st Gretimine gecisin uzun ve maliyetli bir
hazirlilk dénemi gerektirmesi, (retimin organik
yontemlerle yapilmasinin zor oldugunun
distiintlmesi, bitkisel Gretimde kimyasal gibre
kullanilmadan verim alinamayacagina inanilmasi ve
organik Uretim konusunda sahip olunan bilgi
eksiklikleri  konvansiyonel (retimden organik
Uretime  geciste o6nemli  engeller olarak
belirlenmistir.

Organik sit Gretim slrecinin gegis donemi
icermesinden dolayr uzun ve maliyetli olmasi
ureticiler icin onemli bir engel olup, Uretim
sirecinde  karsilasacaklart  mali  problemleri
co6zememe endisesi organik Uretimi uzun vadede
yapmamalarina sebep olacaktir. ingiltere’de
yvapilan bir arastirmada, (Ureticilerin organik
lretime gegmede yasadiklari en 6nemli endisenin
organik yontemlerle (retim konusunda bilgi
eksikligi olmustur (Padel, 2001).

Ozellikle siit iretimi yapan reticiler igin
6nemli maliyet kalemi olan kaba yemi yetistirme
olanagini Greticinin kendisi saglamasi ve Ureticinin
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isletmenin ekonomik analizini yapabilecek seviyede
olmasi gerekmektedir. Ureticiler icin organik sit
Uretimine gegcmede organik sitiin daha pahali
olmasi, Kelkit'te bulunan buyik bir isletmenin
organik st pazarinda garantili kolaylklar saglamasi
ve Ozel isletme ile yapilabilecek s6zlesmeli ciftcilik
gibi faktorler 6nemli potansiyel icermektedir.
Organik Ureticilerin sayisinin artmasi, karli bir
Uretim oldugunun Ureticilere anlatilmasi ve uygun
irklarla ¢ahsilarak st veriminin artirilabileceginin
bilgilendirilmesinin yapilmasi gibi egitim
programlariyla bu dretim sistemi konvansiyonel
Ureticiler icin cazip hale gelmesi mumkiin
olabilecektir. Sonug olarak; Ureticiler igin organik
Uretim oryantasyon c¢alismalari, Uretimde siit
verimi artisinda hangi yontemlerin kullaniimasi
gerektigi ve uygun yem bitkilerini organik yollarla
yetistirerek  verim  alinabilmesi  konularinda
Ureticiye egitimlerin verilmesi organik Uretime
gecisi kolaylastiracaktir.
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Ozet

Tlrkiye’de sut Uretiminin tamamina yakini, kirmizi et Gretiminin ise blylk boélumi sigirlardan
saglanmaktadir. Turkiye mevcut sigir varligi bakimindan 6nemli bir potansiyele sahiptir. Yine Turkiye'de sigir
yetistiriciliginin yogun yapildigi fakat yapisal problemlerin fazla oldugu bélgelerin basinda Dogu ve i¢ Anadolu
Bolgeleri gelmektedir. Calisma alani NUTS | alt bolgelerinden TRA, TRB, TR5 ve TR7 boélgelerini kapsamaktadir.
incelenen bélgeler Tiirkiye sigir varhiginin %39.6’s1 ve inek siitii Giretiminin %37.5’ine sahiptir. Calismanin temel
amaci inek satu verimliligine etki eden olasi faktoérlerin belirlenmesi ve bu dogrultuda politika 6nerilerinde
bulunmaktir. Bu amaca ulagmak igin ilgili degiskenler kullanilarak regresyon analizi yapilmistir. Regresyon analiz
sonuglarina gore siit verimini; inek sttd fiyati, toplam sigir varligi igindeki kiltir melez sigir varligi orani, suni
tohumlama yapilan hayvan sayisi, buzagi destek politikasi pozitif yonde etki ederken sigir eti fiyati ve damizlik
sigir ithalatina yapilan harcamalar negatif yonde etkiledigi belirlenmistir.

Anahtar kelimeler: Sit sigirciligl, regresyon analizi, TRA, TRB, TR5, TR7 dlizey bolgeleri

An Econometric Study on Dairy Cattle: The Case of Eastern And Central Anatolia Region

Abstract

Almost all of the milk production and the majority of the red meat production are obtained from cattle in
Turkey. Turkey has an important potential for the presence of existing cattle. Eastern and inner Anatolia Regions
are the most prominent regions where sheep breeding is practiced. The study area covers TRA, TRB,TR and TR7
sub regions of NUTS | division. These regions account for the 39.6 % of the cattle stock and 37.5 % of the milk
product in Turkey. The main purpose of the study is to determine the prospective factors affecting dairy cow
productivity in the region and propose appropriate agricultural policies. Regression analysis was used taking into
account the related variables in order to realize the main objective of the study. According to the results of the
study, the factors such as price of cow milk, number of of total cattle, cultural-cross rate, the number of animals
with artificial insemination and calf support policy affect the milk yield positively whereas the beef prices and
cattle breeding expenditure on imports affect negatively

Key words: Dairy cattle, regression analysis, TRA, TRB, TRC, province

Giris saglamiglardir (Geng, 2000). Tirkiye’de de sigir

Hayvancilik faaliyeti insan beslenmesinde yetistiriciligine yonelik olarak i1slah ve destekleme
tasidig stratejik 6Gnemi yaninda, lilke ekonomisine politikalari uygulanmis ve uygulanmaya devam
de 6nemli katkilar saglamaktadir (Aksoy ve Denizli etmektedir. Et ve sit sigirciligina yonelik olarak islah
2012). Gelismis Ulkeler artan nifusla birlikte ortaya ve destekleme politikalari konusunda Delal ve Tan
cikan hayvansal protein agiginin kapatilmasi igin (2001), Tan (2001), Yavuz ve ark., (2003), Keskin ve
hayvanciliga gereken énemi vermisler ve vermeye ark., (2010) ve Aksoy ve ark., (2012) o&nemli
de devam etmektedirler. Gerek islah c¢alismalari, calismalar yapmislardir. Ancak gelinen noktada
gerekse besleme teknigi konularinda bilimsel hayvancilik sektorinin belli basl sorunlarinin
arastirmalarin  1si8inda  uyguladiklari  sabirl oldugu ve heniiz ¢6ziime kavusturulamadigi dikkati
hayvancilik  politikalari  ile  bliyik basarilar cekmektedir. Son yillarda hayvancihk
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desteklerindeki artislar ile toplam tarimsal Gretim
degeri icerisinde hayvansal uretimin payr %51.5
diizeyine yiikselmistir (TUIK, 2015).

Tirkiye konum, arazi yapisi ve hayvancilik
potansiyeli bakimindan 6nemli bir avantaja
sahiptir. Ancak verim bakimindan diinya ile rekabet
edebilecek diizeyde oldugu sdylenemez. Siit
sigircihginda karli Gretim yapmanin yolu ineklerin
verimsiz donem masraflarinin payinin azaltiimasi,
verimli yasam sirelerinin uzatilmasi, her sene bir
buzagi alinmasi ve laktasyon boyunca siit
vermelerinin saglanmasi ile
gerceklestirilebilmektedir (Mundan ve Karabulut
2008).

Tarkiye AB Ulye Ulkeleri igerisinde 2013 yili
verilerine gore sigir sayisinda 19.1 milyon hayvana
sahip Fransa’dan sonra 13.9 milyon sigir sayisi ile
ikinci sirada yer almaktadir (FAOSTAT, 2015).
Tirkiye’de son yirmi yillilk dénem incelendiginde
1995 yilinda 11.8 milyon olan sigir sayisi 2003 yilina
kadar azalma gostermis ayni yil 9.8 milyon basa
diismus ozellikle son yillarda uygulanan destekleme
politikalarinin etkisiyle sigir sayisi 2014 yilinda 14.2
milyona yiikselmistir (TUIK, 2015).

Tirkiye sigir eti ve sti verimliligi agisindan
gelismis  Ulkelerin  gerisinde  iken  diinya
ortalamasinin  oldukga Gzerindedir. Sigir satd
verimliliginde 2013 yili itibariyle AB ortalamasi 6468
kg/bas iken Turkiye 2970 kg/bas ve dinya
ortalamasi ise 2347 kg/bas’ tr. Sigir eti
verimliliginde de ise AB ortalamasi 283 kg/bas,
Turkiye 253 kg/bas ve dinya ortalamasi ise 214
kg/bas’'tir (FAOSTAT, 2015). Mevcut sigir varlig
icerisinde yapilacak islah galismalari ile gerek et
gerekse st veriminde o6nemli gelismeler
saglanabilecektir.

Bilindigi gibi Tiurkiye'de sigir yetistiriciliginde
bolgeler arasinda 6nemli farkhliklar bulunmaktadir.
Tirkiye’de Dogu ve I¢ Anadolu Bélgelerinde
yetistiricilik bati bolgelerine gore daha ilkel sartlarda
yapilmaktadir. 2014 yih verilerine gore bu iki bolge
Tarkiye sigir varliginin %39.6’sina sahiptir. Bolgede
hayvancilik buyik oranda distik verimli vyerli
irklardan olusan, agirlikh olarak meraya dayal
besleme kosullari ve sinirli girdi kullanan bir yapiya
sahiptir (Ertugrul ve ark., 2010; Aksoy ve Yavuz,
2011). Sigircihik 6zellikle Dogu Anadolu’da 6nemli bir
ugras alanidir. Bu nedenle Sit sigircihginda verim
lizerine etki eden olasi faktorlerin belirlenerek elde
edilen sonuglar dogrultusunda gelistirilecek
politikalarla bdlgede sit sigircihginin cazip hale
gelmesi ve Ureticilerin bu faaliyetten yeterli gelir
elde etmesi saglanabilir. Bu baglamda c¢alismada
temel amag; NUTS | alt bolgelerinden TRA, TRB, TR5
ve TR7 bolgelerinde inek siitl verimliligine etki eden
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olasi faktorlerin belirlenmesi ve bu dogrultuda
politika 6nerilerinde bulunmaktir.

Materyal ve Yontem

Calismada ikincil veriler kullaniimistir. Bu
veriler farkli kurum ve kuruluslardan alinan
istatistiklerden ve daha 6nce konu ile ilgili yapilmig
yerli ve yabanci literatiirden saglanmistir. Modelde
kullanilan veriler 1991-2013 dénemine ait Tilrkiye
istatistik Kurumu (TUIK) tarafindan yayinlanan
istatistiklerden temin edilmistir. 1991 yilinin
baslangi¢ yili olarak segilmesinin nedeni en saghkli
bolgesel verilerin bu yildan itibaren
saglanabilmesidir. 2013 vyili ise ilgili verilere
ulasilabilen en son yildir.

NUTS 1 dizey bolgeleri siniflandirmasinda
Dogu Anadolu Bélgesi TRA ve TRB, i¢ Anadolu
Bolgesi ise TR5 ve TR7 bolgelerinden olusmaktadir.
Calismada kullanilan veriler her bir alt bolge icin ayri
ayri elde edildikten sonra c¢alismanin amaci
dogrultusunda birlestirilerek degerlendirilmistir.
Calismada inek suti verimliligi Uzerine etki eden
olasi faktorler regresyon analizi yardimi ile
belirlenmeye ¢alisilmigtir. Bunun igin sut verimi
bagimli degisken verimliligi etkileyen diger faktorler
(ciftci eline gecen inek suti fiyati, ciftci eline gegcen
sigir eti fiyati, toplam sigir varhg icindeki kaltar
melez hayvan varligi orani, buzag destegi, suni
tohumlama vyapilan sigir sayisi ve damizhk sigir
ithalatina yapilan harcamalar) bagimsiz degiskenler
olarak belirlenmistir. Kullanilan verilerin zamana
gore dagiimi Gstel yapr sergilediginden ve
modelden elde edilen R? ve F degerleri diger
modellere gore daha yiiksek ¢iktigindan modelin
analizinde ¢ift logaritmik dogrusal (double-log
linear) fonksiyon kullanilmistir (Gujarati, 1995).
Ayrica double logaritmik modelin katsayilarinin
direkt olarak esnekligi vermesi ve veri kaybina
neden olmadan verilerin degiskenligi minimize
etmesi bu modelin tercih edilmesinde etkili
olmustur.

Sonuglar ve Tartisma

Bolgeler itibariyle sigir varligi incelendiginde
1991 yilindan 2008 yilina kadar her iki bolgede de
sigir varliginda énemli artis ve azalislarin olmadigi
sdylenebilir. Ancak 2008 yilindan itibaren hem Dogu
Anadolu hem de i¢ Anadolu Bolgesinde sigir
varliginin hizli bir sekilde arttig1 gériilmektedir (Sekil
1). 1991 yilhina gore 2013 yilinda sigir varhgi Dogu
Anadolu Bélgesinde %19.2 ve i¢ Anadolu Bolgesinde
%52.9 oraninda artis gdstermistir. Bu artisa paralel
olarak Tirkiye’de 1991 yili itibariyle toplam sigir
varliginin ~ %35.7’si  bu iki bolge tarafindan
olusturulurken bu oran 2013 vyilinda %39.6'ya
ylkselmistir.
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Sekil 1. Bolgeler itibariyle sigir varligi ve toplam sigir varligi icindeki payi (%) Kaynak: TUIK 2015

Bolgeler itibariyle toplam sigir varhigi icinde
kiltar melez sigir varligi orani incelendiginde her iki
bolgede de kiiltiir melez sigir varliginin toplam sigir
varligl icindeki oraninin hizli bir sekilde arttig
gorilmektedir. Dogu Anadolu Boélgesinde 1991
yilinda kaltir melez sigir varliginin payi %24.2 iken
2013 yilinda bu oran %73.2’ye yikselmistir. Ayni

dénemde i¢ Anadolu Bélgesinde bu oranlar sirasiyla
%46.9 ve %89.2 olarak gerceklesmistir. Bolgelerin
kaltlir melez sigir varhgi oranlari Turkiye ortalamasi
ile kiyaslandiginda i¢ Anadolu Bélgesinin Tiirkiye
ortalamasindan yiksek, Dogu Anadolu bélgesinin
ise Tirkiye ortalamasindan oldukg¢a disik oldugu
gorialmektedir (Sekil 2).
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Sekil 2. Tiirkiye ve Bélgeler itibariyle toplam sigir varligi icinde kiltiir melez sigir varligi orani (%) Kaynak: TUIK

2015

Bolgeler itibariyle inek siitl  Uretimi
incelendiginde her iki bodlgede de 1991-2001
doneminde siit Uretiminde Onemli degisim

meydana gelmemistir. Ancak 2002 yilindan itibaren
siit Uretiminde hizl bir artis yasanmistir. Hem g
Anadolu hem de Dogu Anadolu Bolgesinde 1991
yilinda siit Gretimi yaklasik olarak 1.3 milyon ton
iken %138.5 oraninda artarak 2013 yilinda 3.1

285

milyon tona ylkselmistir. Her iki bélgede de 1991 ve
2013 yillarinda sagilan inek sayisinda 6nemli bir
degisme olmazken, inek basina sit verimindeki artis
nedeniyle her iki bélgede siit tGiretimi 6nemli oranda
artmistir. Toplam siit Giretimi icinde bu iki bélgenin
payi 1991 yilinda %30.0 iken 2013 yilinda %37.5’e
yikselmis ve bu oranin artis trendinde oldugu
gorilmektedir (Sekil 3).
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Sekil 3. Bolgeler itibariyle inek siitii Giretimi ve toplam inek siitii Giretimi icindeki payi (%) Kaynak: TUIK 2015

Bolgeler itibariyle inek basina sit verimi
incelendiginde i¢c Anadolu Bélgesinde inek basina
sit veriminin Dogu Anadolu Bolgesinden yiiksek
oldugu goérilmektedir. i¢ Anadolu Bélgesinde inek
basina sut verimi 2004 yihna kadar Tirkiye
ortalamasi ile basa bas iken 2004 yilindan sonra bu
fark i¢c Anadolu Bélgesi lehine olmaya baslamistir.
Dogu Anadolu Bolgesinde ise inek basina sit verimi
Tirkiye ortalamasinin altindadir. 1991 yilinda

Tirkiye, i¢c Anadolu ve Dogu Anadolu Bélgelerinde
inek basina sit verimi sirasiyla 1408 kg, 1399 kg ve
978 kg iken bu rakamlar 2013 yili igin sirasiyla 2970
kg, 3158 kg ve 2492 kg olarak gergeklesmistir (Sekil
4). Bu sonuglara gore 1991 yilina gore inek basina
siit verimi dogu Anadolu bélgesinde %154.8, i¢
Anadolu bolgesinde %125.7 ve Tirkiye ortalamasi
icin %110.9 oraninda artmistir.
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Sekil 4. Tiirkiye ve Bolgeler itibariyle inek basina siitli verimi Kaynak:TUIK 2015

Bolgeler itibariyle ciftci eline gecen reel inek
suttu fiyatlari incelendiginde, bolgeler arasinda
onemli fiyat farklarinin olmadigi ve ciftci eline gegen
reel inek sutt fiyatlarinin distis trendine sahip
oldugu goriilmektedir. Dogu Anadolu ve i¢ Anadolu
bolgesinde 1991 yilinda giftci eline gegen reel inek

286

sutu fiyati sirasiyla 1.397 TL ve 1.325 TL iken, 2013
yilinda bu fiyatlar sirasiyla 0.907 TL ve 0.957 TL
gerilemistir (Sekil 5). Bu sonuglara gére 1991-2013
doéneminde ciftci eline gegen reel inek situ fiyatlari
Dogu Anadolu Bélgesinde %35.1 ve i¢ Anadolu
Bolgesinde %27.8 oraninda dismustar.
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Sekil 5 Bolgeler itibariyle ciftci eline gegen reel inek siitii fiyatlari Kaynak: TUIK 2015

Ciftci eline gegen ortalama reel inek sutd
fiyatlarinin Turkiye ortalamasi ile arasinda 6nemli
bir farkliigin olmadigi ve reel fiyatlarin disus
egiliminde oldugu soylenebilir. Turkiye’de giftci

eline gecen inek siitu reel fiyatlari 1991 yilinda 1.348
TL iken 2013 yilinda 0.930 Tl'ye gerilemistir. Bu
sonuglara gore ciftci eline gecen reel inek sitd
fiyatlari %31.0 oraninda dismistir.
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Sekil 6. Tiirkiye ve Bélge ortalamasi olarak ciftci eline gegen reel inek siitii fiyatlari Kaynak: TUIK 2015

Regresyon analiz ve modele ait ekonometrik
testlere iliskin sonuglar Cizelge 1’de verilmistir.
Modele ait tahmin edilen F ve R? degerinin yiiksek
olmasi, katsayilarin isaretlerin ekonomik teoriye
uygunlugu ve degiskenlerin katsayilarinin
istatistiksel olarak anlamli olmasi tahmin edilen
modelin kullanilabilirligini gostermektedir. Ancak
yine de modele ait ekonometrik problemlerin var
olup olmadig ilgili testlerle kontrol edilmistir.
Modelde ¢oklu baglantinin varhigr Varyans Sisme
Faktora (VIF) ile arastirilmistir. VIF kritik degeri 10
olarak kabul edilmis olup, bu degere gére modelde
coklu baglanti probleminin olmadigi tespit edilmistir
(Miran, 2010). Modelde zaman serisi verileri
kullanildigi icin otokorelasyon probleminin olup
olmadiginin tespit edilmesi gerekir (Judge, 1996).
Model i¢in hesaplanan DW istatistigi 2.16
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olarak hesaplanmistir. Hesaplanan bu deger DW
istatistie ait kritik degerlerle karsilastirilmis ve
otokorelasyon olmadigina  karar  verilmistir.
Modelde degisen varyans probleminin varligi da
arastirllmis ve bunun icin Breusch Pagan testi
uygulanmistir. Elde edilen Breusch Pagan testi
sonuglarina gére modelde degisen varyans
probleminin de olmadig tespit edilmistir. Modele
ait F test sonucuna bakildiginda, modelin bir biitin
olarak %1 diizeyinde anlamli oldugu belirlenmistir.
Modele ait diiz-R?> degeri 0.99 olup, ele alinan
bagimsiz degiskenlerin bagiml degiskeni %99
oraninda aciklamaktadir (Cizelge 1).

Modelde yer alan degiskenlere ait katsayilar
ve isaretleri ekonomik teori ve istatistiki agidan %1,
%5 ve %10 oOnem seviyelerinde anlamali
bulunmustur. Ciftci eline gecen inek sitl reel
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fiyatlarinda meydana gelecek %1’lik artis siit
verimini %0.195 oraninda arttirirken, ciftci eline
gecen sigir eti fiyatlarinda meydana gelecek %1’lik
artis st verimini % 0.098 oraninda azaltmaktadir.
Bu sonuglar ekonomik teoriye uygundur. Clnki
ciftci eline gecen sit fiyatlarinin artmasi treticilerin
daha fazla sut Ulreterek daha fazla gelir elde
etmelerine olanak sagladigindan, ureticiler inek
basina sit  verimini arttirci  faaliyetlerde
bulunacaktir. Ayni sekilde ciftci eline gegen sigir eti
fiyatlarinin da artmasi dreticilerin daha fazla gelir
elde etmesine olanak sagladigindan, bu kez
ureticiler sigir eti fiyati yikseldigi icin verimi yiksek
damizlk dive ve ineklerini kesime géndereceginden
inek bagina disen sit veriminin diismesine neden
olabilecektir.

Model sonuglarina gore, sigir varligi icinde
kaltir melez hayvan varligi oraninin %1 oraninda

artmasi st verimini %0.418, suni tohumlama
yapilan sigir sayisindaki %1’lik artista st verimini
%0.186 oraninda arttiracaktir. Bunun yani sira
mevcut sigir varliginin islahini desteklemek amaciyla
2003 vyilinda  uygulamaya  baslayan  suni
tohumlamadan dogan buzag destegi politikasi da
sit veriminin artmasina olumlu ydnde katki
saglamistir. Calismada ayrica damizlik sigir ithalatina
yapilan harcamalarin %1 oraninda artmasinin st
verimini  %0.0039 oraninda azaltacagl tespit
edilmistir. Bu sonuca gore yiksek bedel ile ithal
edilen damizhk sigirlarin gerek bakim gerekse
beslenme sartlarinin tam olarak saglanamamasi ve
adaptasyon sorunlari gibi faktorler dikkate
alindiginda damizlik sigir ithalati harcamalarinin sut
veriminde diismeye neden olmasi beklenebilir.

Cizelge 1.Regresyon analiz sonuglari (bagiml degisken inek basina sit verimi)

Degiskenler Katsayilar Std. Hata t- degeri P-degeri VIF
Sabit 3.3331 0.2868 11.62 0.001***
CEG inek Siitii Fiyati 0.1954 0.0818 2.386 0.030** 4.945
CEG Sigir Eti Fiyati -0.0985 0.0559 -1.763 0.097%* 1.748
Kult. Melez Orani 0.4179 0.0523 7.990 0.001*** 5.735
Suni Tohumlama 0.1861 0.0223 8.314 0.001*** 6.389
Buzagi Destek (1,0) 0.3132 0.0209 14.93 0.001*** 3.842
Dam. Sigir ithalati (S) -0.0039 0.0010 -3.967 0.001*** 1.981
R? 0.9955
F(6,16) 591.1122 p =0.0001
DW 2.166 DL 0.804 Dy 2.061
Breusch Pagan (LM) 6.83715 p=0.3361
*%* 91, ** % 5 ve *%10 diizeyinde anlamhdir
Tirkiye’de bolgesel farklihklar  dikkate
Tirkiye’de  surekliligi olamayan yanlis alinarak damizlik kiltlr irki hayvan sayisini
hayvancilik politikalar nedeniyle sigircihk artirmaya yonelik olarak verilen destek miktarlari

sektoriinde hem (lke igerisinde bdlgeler arasinda
onemli farkliliklar olusmus hem de gelismis tlkelerle
rekabet edememe sorunu giindeme gelmistir.
Bayram ve ark., (2009) ile Aksoy ve Yavuz (2008),
calismalarinda Dogu Anadolu’da sigir yetistiriciligi

yapan isletmelerin hayvancilik desteklerinden
batiya gbére daha az vyararlandiklarini tespit
etmigslerdir.

Arastirma sonuglarina gore, sit verimi ile
inek st fiyati, kultir melez orani, suni tohumlama
yaptirma miktari ve buzagl destegi arasinda
istatistiki olarak 6nemli pozitif yonli iliski oldugu
goriilmektedir. Modelde t- degerine bakildiginda
siit verimini etkileyen en o6nemli faktor suni
tohumlamadan dogan buzagl destegi, suni
tohumlama yaptirma ve kiltir melez oranidir. Bu
nedenle bolgede kiltir irki hayvan oraninin
artirilmasina yonelik calismalar verimi dolayisiyla da
sit Uretimini artiracaktir.
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artirllmahdir. Verimi artirmak igin verilen bu destek
hayvanciliktan baska alternatifi olmayan Dogu ve i¢
Anadolu Bolgelerine verilmelidir. Genis meralara
sahip olan c¢alisma alaninda meralarin bos
kalmamasi icin politika yapicilarinin bdélgenin bu
ozelligini de dikkate alacak destekler vermelidir.

Kirsal ~ Kalkinma  Programi  IPARD |l
kapsaminda bolgede destekler verilmektedir.
Ureticilerin  bu  desteklerden  yararlanmalari

saglanarak modern tesisler kurulmasi konusunda
Ureticilerin  bilinglendirilmelidir. Bu  kurulacak
modern tesisler sayesinde diisiik maliyetli ve kaliteli
Uretim yapilacak ve bu sayede bati ile rekabet
edilebilecektir.
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Ozet

Bu arastirma, Bingol ekolojik kosullarinda en uygun Macar figi (Vicia pannonica) + bugday (Triticum
agestivum) karisim oraninin saptanmasi amaclyla 2014-2015 vyetistirme sezonunda yuritUlmastar. Tarla
denemesi, Ug¢ tekerriirli tesadif bloklari deneme desenine uygun olarak planlanmistir. Denemede, her iki tirin
saf ekimleri ile %25 Macar figi + %75 Bugday, %50 Macar figi + %50 Bugday ve %75 Macar figi + %25 Bugday
karisimlarinin yesil ot ve kuru ot verimleri ile bazi kalite 6zellikleri incelenmistir. Arastirma sonuglarina gore; en
yuiksek toplam yesil ot verimi %75 Macar figi + %25 bugday karisimindan (1038.0 kg/da), en yiiksek toplam kuru
ot verimi de %75 Macar figi + %25 bugday karisimi (326.8 kg/da) ile %50 Macar figi + %50 bugday (268.0 kg/da)
karisimindan elde edilmistir. Macar figinin karisima katilma orani arttikga bugdayda ham protein oraninin
arttigi, ADF ve NDF oraninin distigi ve dolaysiyla NYD oraninin da ylkseldigi gérilmektedir. Arastirmada elde
edilen bulgulara dayanarak, Bingdl kosullarinda Macar figi + bugday karisimlari icin en uygun karisim oraninin
%75 Macar figi + %25 bugday olabilecegi sonucuna variimistir.

Anahtar kelimeler: Macar figi, bugday, karisim

Effects on Hay Yield and Quality of Different Hungarian Vetch + Wheat Mixture Ratio in Bingol Conditions

Abstract

This research was conducted to determine the most proper seed mixture ratio of Hungarian vetch
(Vicia pannonica) and wheat (Triticum aestivum) at the ecological conditions of Bingol, during the growing
season of 2014-2015. The field experiment was arranged in a completely randomized block design with three
replications. In the study, green and dried herbage yields, some quality ratios of pure stands and three different
mixtures of Hungarian vetch (Vicia pannonica) and wheat (Triticum aestivum) such as 25% Hungarian vetch +
75% wheat, 50% Hungarian vetch + 50% wheat and 75% Hungarian vetch + 25% wheat were studied. According
to the results, the highest total green herbage yield was obtained from the mixture of 75% Hungarian vetch +
25% wheat (1038.0 kg/da) and the highest total dried herbage yield was obtained from the mixture of 75%
Hungarian vetch + 25% wheat (268.0 kg/da) and from the mixture of 50% Hungarian vetch + 50% wheat (268.0
kg/da) respectively. Increasing the mixture rate of Hungarian vetch increased the crude protein content in
wheat, decreased ADF and NDF which therefore increased NYD. According to findings of the research, it was
concluded that the most proper sowing rate of the seed mixture of Hungarian vetch and wheat for Bingol
conditions could be 75% Hungarian vetch + 25% wheat.

Key words: Hungarian vetch, wheat, mixture ratio

Giris familya ve tirlerden olusan bitki karisimlar
Dogal otlatma alanlarinda nadiren bir bitki yaygindir. Karisimlarda birkag tiir dominant halde
tlrd saf olarak bulunur. Bu alanlarda ¢ok degisik bulunurken, diger tirler degisik oranlarda
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karisimlarda yer alirlar. Dogadaki bu egilime paralel
olarak, yem bitkileri tariminda da karisimlara genis
yer verilmektedir. Yem bitkileri tariminda baklagil +
bugdaygil  karisimlarinin ~ bazi  avantaj ve
dezavantajlari bulunmaktadir. Bu avantajlarin en
onemlisi Uretilen otun protein ve beslenme
degerinin yiiksek olmasidir (Acikgdz, 2001). Protein
disinda ADF, NDF, Ca, Mg, P ve K degerleri de
uretilen otun kalitesini belirleyen parametrelerdir.
Ca, Mg, P ve K degerleri hayvan beslenmesinde
olduk¢a ©6nem arz etmektedirler. Yemlerdeki
degerlerin orani kaliteyi dogrudan etkilemektedir.

ADF degeri; yemin kalitesi hakkinda fikir
verir. Yiksek ADF igerikli yemlerin sindirilebilirligi
ve enerji degeri duslktir. NDF degeri; Yemin
hacmi-kabaligi hakkinda fikir verir. Yiksek NDF
icerikli yemlerin hacim kaplama 6zelligi yuksektir
(Kutlu 2008). ADF ve NDF degerleri bitki hiicre
ceperini olusturan bilesikleri temsil etmekte olup
(Ozkul ve ark. 2007), yem olarak tiiketilen kuru
otun kalitesi agisindan ADF ve NDF oranlarinin
diisik olmasi istenilmektedir. ADF ve NDF
oranlarinin disiikligli durumunda SKM, KMT ve
NYD oranlari daha yiiksek ¢gikmaktadir.

Yem bitkilerinde verim ve kaliteyi artirmak
icin uygulanan vyetistirme tekniklerinden biri de
uygun karisimlarin olusturulmasidir. Karisim ayni
tarla tzerinde, ayni anda farkli tiirden bitkilerin bir
arada yetistirilmesidir (Comakli, 1998).

Karisimlar tirlerin saf ekimine gore daha
verimli ve kaliteli Gretim saglarlar (Miller, 1984). Bu
nedenle tarimi ileri Ulkelerde karisimlar oldukca
yaygin olarak kullanilmaktadir.

Karisimlarin kendilerinden beklenen yiiksek
kaliteli ot verimini verebilmeleri icin karsima giren
tirlerin  ekim  oranlarinin  iyi  saptanmasi
gerekmektedir. Bu arastirma, Bingoél kosullarinda
yetistirilebilecek Macar figi + bugday karisiminda
en uygun karisim oranini belirlemek amaciyla
ylritilmustar.

Materyal ve Yontem

Denemede materyal olarak Tarm |l
Mudurliginden temin edilen Agri ili orijinli Macar
figi populasyonu ve Pehlivan ekmeklik bugday
cesidi kullanilmistir.

Bu arastirma ile ilgili arazi ¢alismasi, Bingdl il
merkezine yaklasik 15 km uzaklkta bulunan Bingdl
Universitesi Arastirma ve Uygulama Arazisinde,
2014-2015 yetistirme sezonunda yuritUlmastar.
Arastirma alani %5-10 egime sahip olup, deniz
seviyesinden yiksekligi ortalama 1150 m’dir.

Arastirma alaninin iklim verilerine
bakildiginda; Bingdl ilinin uzun yillar (1990-2015)
aylik ortalama sicakhginin 12.3 °C, toplam yagis
miktarinin 950.8 mm ve ortalama nispi nem
degerinin ise %56.9 oldugu gorilmektedir.
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Arastirmanin  yuritildtgi 2014-2015 yetistirme
sezonunda, uzun yillar ortalamasina yakin sicaklik
(13.1 °C) ve nispi nem degerleri (%54.2) elde
edilmistir. Ancak c¢alismanin yaratialdaga 2014-
2015 yetistirme sezonunda, Bingdl ili uzun yillar
ortalamasinin altinda bir yagis miktari aldig (832.6
mm) gorulmistir (Anonim, 2015).

Aragtirmanin yiratuldigia alanin on farkli
noktasindan toprak ornekleri 0-30 cm derinlikten
alinip kanstinlmistir. Elde edilen temsili 6rnek
Bingdl Universitesi Ziraat Fakiltesi Toprak-Bitki
Analiz Laboratuarinda analiz ettirilmistir. Analiz
sonucu elde edilen sonuglara gore; arastirma
alaninin toprak yapisi tinli (saturasyon %43.31),
pH’si hafif asidik (6.37), tuzsuz (%0.0066), organik
madde orani az (%1.26), az kiregli (%0.15),
potasyum orani az (24.45 kg/da) ve fosfor orani
orta (7.91 kg/da) olarak bulunmustur.

Tarla denemesi, pulluk ile derin sirim
yapildiktan sonra kdltivator ve tapan cekilen
arazide tesaduf bloklari deneme desenine gore (g
tekerrUrli olarak kurulmustur. Denemede materyal
olarak kullanilan Macar figi populasyonu ile
Pehlivan ekmeklik bugday ¢esidinin saf ekimleri ile
birlikte %25 Macar figi + %75 bugday, %50 Macar
figi + %50 bugday, %75 Macar figi + %25 bugday
karisimlari kullaniimistir.

Parsel alani 5 m uzunluk ve 6 siradan
olugsmustur. Ekim 20 cm sira araligi ile yapilmistir.
Macar figi i¢in dekara 12 kg, bugday igin ise dekara
25 kg gelecek sekilde m?ye atilacak tohum miktari
hesaplanmistir. Hasat, parsellerin yanlarindan birer
sira, alt ve Ust kisimlarindan 50’ser cm kenar tesiri
atilarak yapilmistir. Boylece hasat parsel alani 3.2
m? olmustur. Ekim islemi, 22 Ekim 2014 tarihinde
hasat ise figlerde alt baklalarin goriildigi bugdayin
ise st olum asamasinda oldugu 25 Mayis 2015
tarihinde yapilmistir. Deneme alanina ekim ile
birlikte dekara 4 kg azot, 10 kg fosfor (P20s)
gelecek sekilde DAP glibresi kullaniimistir.

Ham protein, ADF (Asit Deterjanda
Cozinmeyen Lif), NDF (Notral Deterjanda
Coztinmeyen Lif), P (fosfor), K (potasyum), Ca
(kalsiyum) ve Mg (Magnezyum) kalite degerlerine
ait analizler, Dicle Universitesi Bilim ve Teknoloji
Uygulama ve Arastirma Merkezi Laboratuvarinda,
NIRS (Near Infrared Spectroscopy - Foss Model
6500) analiz cihazi ile yapilmistir.

Tespit edilen ADF ve NDF vyardimiyla
sindirilebilir kuru madde (SKM), kuru madde
tiketimi (KMT) ve nispi yem degerleri (NYD)
asagidaki  formiiller kullanilarak  bulunmustur
(Morrison, 2003).

SKM=  88.9-(0.779 x %ADF)
KMT= 120/ %NDF
NYD=  (SKMxKMT)/1.29
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Calisma neticesinde elde edilen bulgular
JUMP istatistik paket programi yardimiyla (g
tekrarlamali tesadif bloklari deneme desenine
uygun olarak varyans analizi uygulanmistir. Varyans
analizi sonuglarina gore istatistiksel olarak énemli
¢ikan  faktér ortalamalari  LSD testi ile
karsilastiniimistir.

Sonuglar ve Tartisma

Karisim Oranlarinin Macar Figi Sap Uzunlugu ve
Bugday Boyuna Etkisi

Ug farkli Macar figi + bugday karisimi ile saf
Macar figi ve saf bugday parsellerinde 6lgllen
Macar figi sap uzunlugu ve bugday bitki boyu
ortalamalari Cizelge 1’de verilmistir.

Cizelge 1. Karisim oranlarinin macar figi sap
uzunlugu ve bugday boyuna etkisi (cm)

Macar figinde Bu.gdéy
Uygulamalar sap uzunlugu bitki
boyu
%100 Fig 50.7
%25 Fig,
. 41.7 62.3
%75 Bugday
%50 Fig,
41. 1.7
%50 Bugday 8 6
%75 Fig,
%25 Bugday 48.6 69.7
%100 Bugday --- 66.2
Ortalama 45.7 65.0

Macar figi sap uzunlugu ortalama 45.7 cm,
bugday bitki boyu ise ortalama 65.0 cm olarak elde
edilmistir. Karisimlar igerisinde en yuksek Macar
figi sap uzunlugu 48.6 cm ile %75 Macar figi + %25
bugday parselinden elde edilmistir. En ylksek
bugday bitki boyu da 69.7 cm ile yine %75 Macar
figi + %25 bugday parselinden elde edilmistir.
Ancak Macar figi sap uzunlugu ve bugday bitki
boyu kendi igerisinde istatistiksel olarak bir farklilik
gostermemistir.

Tekin Gindiz (2010) tarafindan Macar figi
ve bugday karisimi ile ylritiilen ¢alismada, Macar
figi sap uzunlugu 63.25 cm ile en yuksek %75
Macar figi + %25 bugday parselinden, en yiksek
bugday bitki boyu da 80.13 cm ile %50 Macar figi +
%50 bugday parselinden elde edilmistir. Kokten
(1998) tarafindan muardimik ve farkh tahil (arpa,
yulaf, tritikale) karisimlarinda yuritilen ¢alismada,
en yuksek bitki boyu 88.46 cm ile %50 miirdimik +
%50 tahil karisiminda tespit edilmistir. Bedir (2010)
tarafindan Macar figi + arpa karisimi ile yaratilen
calismada, en yiksek Macar figi sap uzunlugu %80
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Macar figi + %20 arpa karisimindan, en yiksek arpa
boyu ise %40 Macar figi + %60 arpa karisimindan
elde edilmistir.

Karigim Oranlarinin Macar Figi, Bugday ve Toplam
Yesil Ot Verimine Etkisi

Ug farkh Macar figi + bugday karisimi ile saf
Macar figi ve saf bugday parsellerinde saptanan
Macar figi yesil ot verimi, bugday yesil ot verimi ve
toplam yesil ot verimi sonuglari Cizelge 2’de
verilmistir.

Cizelge 2. Karisim oranlarinin macar figi, bugday ve
toplam yesil ot verimine etkisi (kg da™)

Bug Topl
Uygulamalar Fig yesil :gitlj?t/ Zpilagt]
ve ot verimi y 5. . ¥ §. .
verimi verimi
%100 Fig 163.0 a* 163.0C
%25 Fig
4 18.0 786.5b 804.58B
%75 Bugday ¢
%50 Fig,
18. 789. 3B
%50 Bugday 8.8¢c 89.6b 808.3
%75 Fig,
%25 Bugday 91.1b 946.9 a 1038.0 A
%1
7 90 843.2 ab 843.2B
Bugday
Ortalama 72.7 841.5 731.4

* Farkli rakamlar ile gosterilen sonuglar LSD testine
gore P<0.05 diizeyinde 6nemlidir.

Macar figi yesil ot verimi ortalama 72.7
kg/da, bugday yesil ot verimi ortalama 841.5 kg/da
ve toplam yesil ot verimi ortalama 731.4 kg/da
olarak elde edilmistir. Karigimlar igerisinde en
yiksek Macar figi yesil ot verimi 91.1 kg/da ile %75
Macar figi + %25 bugday parselinden elde
edilmistir. Bugday yesil ot verimi de yine ayni
sekilde en yiksek degerini 946.9 kg/da ile %75
Macar figi + %25 bugday parselinde vermistir. Ayni
sekilde toplam yesil ot verimi agisindan da 1038.0
kg/da ile en yiksek degeri %75 Macar figi+%25
bugday parselinin verdigi tespit edilmistir.

istatistiksel olarak baktigimizda da toplam
yesil ot verimi agisindan %75 Macar figi + %25
bugday karisiminin en yilksek deger vererek 6n
plana ¢iktigi gérilmektedir.

Tekin Gundlz (2010) tarafindan ydratilen
Macar figi ve bugday karisiminda en yiiksek yesil ot
verimi 2345 kg/da ile %50 Macar figi + %50 bugday
karisimindan, Bedir (2010) tarafindan vyurutiilen
Macar figi ve arpa karisiminda en yiksek yesil ot
verimi 1662 kg/da ile %40 Macar figi + %60 arpa
karisimindan, Kokten (1998) tarafindan yurutilen
mirdimik ve tahil karisiminda en yilksek
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mirdimik yesil ot verimi %75 mirdimik + %25
tahil karisimindan, Soya ve ark. (1991) tarafindan
ylratalen cesitli fig + tahil karisimlan ile ilgili
calismada en yuiksek yesil ot verimi 1338 kg/da 2/3
Macar figi + 1/3 tritikale karisimindan, iptas ve
Yilmaz (1999) tarafindan yiritilen Macar figi +
tritikale karigimindan en yiiksek yesil ot verimi
3318 kg/da ile %50-50 karisiminda elde edildigi
tespit edilmistir.

Karigim Oranlarinin Macar Figi, Bugday ve Toplam
Kuru Ot Verimine Etkisi

Ug farkli Macar figi + bugday karisimi ile saf
Macar figi ve saf bugday parsellerinde saptanan
Macar figi kuru ot verimi, bugday kuru ot verimi ve
toplam kuru ot verimi sonuglari Cizelge 3’te
verilmistir.

Cizelge 3. Karisim oranlarinin macar figi, bugday ve
toplam kuru ot verimine etkisi (kg da™)

Figi Bugday Toplam
Uygulamalar kuruot  kuruot kuru ot
verimi verimi verimi
%100 Fig 46.3 a 46.3C
%25 Fig
. 6.6 252.5 259.18B
%75 Bugday ¢
%50 Fig,
y 8.3 259.6 268.0 AB
%50 Bugday ¢
%75 Fig,
%25 Bugday 29.0b 297.8 326.8 A
%100 Bugday 259.2 259.2 B
Ortalama 22.5 267.3 231.9

* Farkh rakamlar ile gosterilen sonuglar LSD testine
gbre P<0.05 dizeyinde 6nemlidir.

Macar figi kuru ot verimi ortalama 22.5

figi kuru ot verimi icin en yiksek deger 29.0 kg/da
ile %75 Macar figi + %25 bugday parselinden elde
edilmistir. Bugday kuru ot verimi de en yiksek
degerini 297.8 kg/da ile %75 Macar figi+%25
bugday parselinde vermistir. Toplam kuru ot verimi
acisindan 326.8 kg/da ile en yiksek degeri %75
Macar figi+%25 bugday parselinin verdigi tespit
edilmistir.

istatistiksel olarak baktigimizda da toplam
kuru ot verimi agisindan %75 Macar figi + %25
bugday karisimi ile %50 Macar figi + %50 bugday
karisiminin en ylksek deger vererek 6n plana
ciktigr gorilmektedir.

Tekin GlUnduz (2010) tarafindan yuritilen
Macar figi ve bugday karisiminda en yiiksek kuru ot
verimi 618 kg/da ile %50 Macar figi + %50 bugday
ve 575 kg/da ile %75 Macar figi + %25 bugday
karisimindan, Bedir (2010) tarafindan vyurutilen
Macar figi ve arpa karisiminda en yiksek kuru ot
verimi 730 kg/da ile %40 Macar figi + %60 arpa ve
710 kg/da ile %20 Macar figi + %80 arpa
karisimindan, Kokten (1998) tarafindan yuritilen
mirdimik ve tahil kansiminda en yiksek
mirdimik kuru ot verimi %75 mirdimik + %25
tahil karisimindan, Aydin ve Tosun (1991) en
yuksek kuru ot verimini %80 adi fig + %20 tritikale
karisimlarindan elde edildigini, fakat %60 adi fig +
%40 tritikale oraniyla ayni grupta yer aldigini ve
arastirma sonucunda karisimlarda tritikalenin %40
oranini ge¢memesinin uygun oldugunu tespit
etmiglerdir.

Karisim Oranlarinin Macar Figi ve Bugdayda HP,
ADF, NDF, SKM ve KMT Oranlari ile NYD
Uzerindeki Etkisi

Bitkilere ait kalite standartlar Cizelge 4’te
verilen baklagil, bugdaygil ve baklagil karisimlari

) o icin  belirlenmis  olan siniflandirmaya  gore
kg/da, bugday kuru ot verimi ortalama 267.3 kg/da yapilmistir (Lacefield, 1988).
ve toplam kuru ot verimi ortalama 231.9 kg/da
olarak elde edilmistir. Karisimlar igerisinde Macar
Cizelge 4. Baklagil, bugdaygil ve baklagil karisimlarina ait kalite standartlari
HP ADF NDF KMT
i . 9 D
Kalite Stand % of KM SKM % % of BW NY
Prime >19 <<31 <<40 >65 >3.0 >151
1 17-19 31-35 40-46 62-65 3.0-2.6 151-125
2 14-16 36-40 47-53 58-61 2.5-2.3 124-103
3 11-13 41-42 54-60 56-57 2.2-2.0 102-87
4 8-10 43-45 61-65 53-55 1.9-1.8 86-75
5 <<8 >45 >65 <<53 <<1.8 <<75
Parsellerden hasat edilen otta saptanan HP oran ve degerlerin Lacefield (1988)in kalite

(Ham protein), ADF (Asit Deterjanda Coziinmeyen
Lif), NDF (Notral Deterjanda Coziinmeyen Lif), SKM
(Sindirilebilir Kuru Madde) ve KMT (Kuru Madde
Tiketimi) oranlari ile NYD (Nispi Yem Degeri) ve bu
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standartlarina gére durumu Cizelge 5’te verilmistir.

HP acisindan baktigimizda; Macar figinin HP
iceriginin ortalama %17.4 oldugu ve tim
parsellerde benzer sonuglar vererek 1.kalite sinifta
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ver aldigr goriilmektedir. Bugdayin HP agisindan
ortalama %11.2 sonucunu verdigi %75 Macar figi +
%25 bugday ile %50 Macar figi + %50 bugday
parsellerinin en iyi sonucu vererek 3.kalite sinifinda
yer aldigi belirlenmistir.

ADF agisindan baktigimizda; Macar figinin
ADF igerigi ortalama %35.6 oldugu ve karigimlar
icerisinde en diisik degerlerini %75 Macar figi +

%25 bugday ile %50 Macar figi + %50 bugday
parsellerinde vererek 1.kalite sinifta yer aldig
goriulmektedir. Bugdayin ADF agisindan ortalama
%37.4 sonucunu verdigi ve karisimlar icerisinde en
disik degerini %75 Macar figi + %25 bugday
parselinde vererek 1.kalite sinifinda yer aldig
belirlenmistir.

Cizelge 5. Karisim oranlarinin macar figi ve bugdayda ADF, NDF, SKM, KMT ve NYD lzerindeki etkisi

HP (%) ADF (%) NDF (%) SKM (%) KMT (%) NYD
Oranlar Fig Bugday Fig Bugday Fig Bugday Fig Bugday Fig Bugday Fig Bugday
%100 17.5 34.1 40.7 62.4 3.0 143.2
Fig (1)* (1) (1) (1) (1) (1) -
%25
Fig, 17.7 10.6 (4)* 37.0 379 42.4 60.3 60.1 59.4 2.8 2.0 131.9 92.1
%75 (1) (2) (2) (1) (3) (2) (2) (1) (3) (1) (3)
Bugday
%50
Fig, 17.4 11.6 35.8 36.9 415 59.7 61.0 60.1 2.9 2.0 136.9 93.7
%50 (1) (3) (1) (2) (1) (3) (2) (2) (1) (3) (1) 3)
Bugday
%75
Fig, 17.0 12.4 35.5 35.7 46.1 58.9 61.3 61.1 2.7 2.0 130.0 96.4
%25 (1) (3) (1) (1) (1) (3) (2) (2) (1) (3) (1) 3)
Bugday
%100 10.2 38.9 61.9 58.6 1.9 88.1
Bugday (4) (2) (4) (2) (4) (3)
Ortala 17.4( 11.2 35.6 37.4 42.7 60.2 61.2 59.8 2.9 2.0 135.5 92.6
ma 1) (3) (1) (2) (1) (3) (2) (2) (1) (3) (1) (3)

* Tlrlerin Kalite Degerleri (Lacefield, 1998)

NDF agisindan baktigimizda; Macar figinin
NDF icerigi ortalama %42.7 oldugu ve en disuk
degerlerini tim karisgimlar igerisinde vererek
1.kalite sinifta yer aldigi goriilmektedir. Bugdayin
NDF igerigi ortalama %60.2 olarak tespit edilmistir.
En disik degerler tim karisimlarda benzer
sonuglar vererek 3.kalite sinifinda yer aldig
belirlenmistir.

SKM agisindan baktigimizda; Macar figinin
SKM igerigi ortalama %61.2 olarak belirlenmistir.
Macar figi agisindan tim karisimlarin SKM igerigi
benzer sonuglar vererek 2.kalite sinifta yer aldig
gorilmektedir. Bugdayin SKM igerigi ortalama
%59.8 olarak tespit edilmistir. Bugday acisindan
tim karisimlar benzer sonuglar vererek 2.kalite
sinifinda yer aldigi belirlenmistir.

KMT agisindan baktigimizda; Macar figinin
KMT igerigi ortalama %2.9 olarak belirlenmistir.
Macar figi agisindan tim karisimlarin KMT igerigi
benzer sonuglar vererek 1.kalite sinifta yer aldig
goriilmektedir. Bugdayin KMT igerigi ise ortalama
%2.0 olarak tespit edilmistir. Bugday agisindan tim
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karisimlarin KMT icerigi benzer sonuclar vererek
3.kalite sinifinda yer aldigi belirlenmistir.

NYD acisindan baktigimizda; Macar figinin
NYD igerigi ortalama 135.5 olarak belirlenmistir.
Macar figi agisindan tiim karisimlarin NYD igerigi
benzer sonuglar vererek 1.kalite sinifta yer aldig
gorilmektedir. Bugdayin NYD igerigi ise ortalama
92.6 olarak tespit edilmistir. Bugday acisindan tim
karisimlarin NYD icerigi benzer sonuclar vererek
3.kalite sinifinda yer aldigi belirlenmistir.

Tekin GUnduz (2010) tarafindan yuritilen
Macar figi ve bugday karisiminda en yiksek ham
protein orani karisimlar icerisinde %10.36 ile %75
Macar figi + %25 bugday karisimindan, Bedir (2010)
tarafindan yiritilen Macar figi ve arpa karisiminda
en yiksek ham protein orani %9 ile %80 Macar figi
+ %20 arpa karisimindan, Kokten (1998) tarafindan
ylritilen mirdimik ve tahil karisiminda en
yiksek ham protein orani %75 mirdimik + %25
tahil  karisimindan, iptas ve Yimaz (1999)
tarafindan Macar figi ve tritikale karisimi Gzerine
yaptiklari arastirmada en fazla ham protein oranini
%80-20 karisimindan elde etmislerdir.
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Karisim Oranlarinin Macar Figi ve Bugdayda Ca,
Mg, P ve K Uzerindeki Etkisi

Ug farkli Macar figi + bugday karisimi ile saf
Macar figi ve saf bugday parsellerinden hasat
edilen otta saptanan Ca (Kalsiyum), Mg
(Magnezyum), P (Fosfor) ve K (Potasyum) oranlari
Cizelge 6’da verilmistir.

Macar figi ve bugday saf parselleri ve
karisim parsellerinin ortalamalarin baktigimizda Ca,
Mg ve K agisindan Macar figinin bugdaydan daha
yiksek degerler verdigi gorilmektedir. Sadece P
icerigi acisindan bugdayin daha yiksek bir sonug
verdigi gorulmektedir. Karisimlar kendi igerisinde

Ca, Mg, P ve K agisindan istatistiksel olarak bir
farklilik géstermemistir.

Karisimlara baktigimizda; Macar figi ve
bugday agisindan Ca ve Mg en yliksek degerini %50
Macar figi + %50 bugday parselinde verdigi
gorulmektedir. Macar figi ve bugday agisindan P en
yuksek degerini %75 Macar figi + %25 bugday
parselinde verdigi belirlenmistir. Macar figi
acisindan K en yuksek degerini %75 Macar figi +
%25 bugday, bugday agisindan K en yiiksek
degerini %25 Macar figi + %75 bugday parselinde
verdigi gérilmektedir.

Cizelge 6. Karisim oranlarinin macar figi ve bugdayda Ca, Mg, P ve K uzerindeki etkisi

Ca Mg P K
Uygulamalar Fig Bugday Fig Bugday Fig Bugday Fig Bugday
%100 Fig 1.55 0.29 0.31 1.87
%25 Fig, %75 Bugday 1.42 0.50 0.29 0.14 0.29 0.33 1.72 1.51
%50 Fig, %50 Bugday 1.48 0.52 0.30 0.16 0.29 0.33 1.63 1.35
%75 Fig, %25 Bugday 1.21 0.49 0.23 0.15 0.33 0.34 1.96 1.40
%100 Bugday 0.49 0.14 0.31 0.93
Ortalama 1.41 0.50 0.28 0.15 0.30 0.33 1.79 1.30
Sonug¢
Arastirma sonuglari bugday bitkisinin kuru Kaynaklar

ot verimi, Macar figinin de beslenme degerinin
yiiksek oldugunu gostermistir. Yalniz ekilen Macar
figinin kuru ot verimi bugdaydan disuk ciksa da,
protein orani daha yiiksek, ADF ve NDF orani daha
disuk dolaysiyla da nispi yem degeri daha yilksek
cikmistir.

Arastirmada; karisimlar icerisinde en yiksek
Macar figi sap uzunlugu, en yiksek bugday bitki
boyu, en yiiksek Macar figi yesil ot verimi, en
yuksek bugday yesil ot verimi, en yiksek toplam
yesil ot verimi, en ylksek Macar figi kuru ot verimi,
en yiksek bugday kuru ot verimi ve en ylksek
toplam kuru ot verimi %75 Macar figi + %25
bugday parselinden elde edilmistir. %50 Macar +
%50 bugday parselinin de toplam kuru ot verimi
acisindan istatistiksel olarak %75 Macar figi + %25
bugday karisimi ile ayni grupta yer aldig
belirlenmistir. Basta ham protein olmak lizere diger
bazi kalite 6zellikleri ve besin elementleri agisindan
da en iyi sonucu %75 Macar figi + %25 bugday
karisimi olan parselin verdigi gorilmektedir.

Sonug olarak; Bingol kosullarinda Macar figi
ve bugday ile yiritilecek bir galismada karisim
oranin %75 Macar figi + %25 bugday olmasi
gerekmektedir.
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