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Abstract
This research was carried out to determine of yield and some agronomic

characters of some barley genotypes which was developed by Trakya Agricultural
Research Institute. The experiments were set up with 15 barley genotypes in
completely randomized blocks design with four replications during 2007-2008
growing years at three locations in Edirne, Kýrklareli and Lüleburgaz. Grain
yield, plant height, heading and maturating days, test weight, thousand kernel
weight, protein value, lodging resistance, net blotch and powdery mildew diseases
and correlation among these traits were investigated.

The results of the study showed that there were significant differences among
genotypes based on investigated characters. The highest yielding location was
Edirne and mean grain yield of the genotypes was 719.2 kg/da. The highest grain
yield (776.8 kg/da) was computed for TEA1525-8 line. Earliness is very important
characters to production second crops in one growing season in Trakya region.
The early heading genotype was TEA1592-13 and results showed that early
maturating genotypes gave higher yield. Plant height is another important trait
especially for lodging resistance in barley, and short plant was scaled in Sladoran
cultivar with 94 cm. Protein value ranged between 12.5% and 15.3% in genotypes.
The highest thousand kernel weight was 31.7 g in genotypes with 6 rows and,
41.8 g in genotypes with 2 rows. The highest test weight was 66.4 kg and the
lowest was 56.6 kg. There was negative correlation between grain yield with
protein value and powdery mildew and positive relationship between grain yield
and thousand kernel weights. The significant and positive correlation coefficient
was determined between protein value and test weight (r=0.573). It was found
that genotypes which have early maturing, lodging resistance and short plant
height gave higher grain yield.
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INTRODUCTION

Trakya region is located in the North western part of Turkey. Barley is an
economically important crop in Trakya region, with growing areas almost 70.000
hectares, and ranks after wheat, sunflower and rice. The average annual rainfall
is 573 mm and distribution of this rainfall is not regular. The mean temperature
is 13.5°C in region (Anonymous, 2011).

Sladoran and Bolayýr are extensively growing barley varieties in the region.
About 60% of barley growing areas of the region covered by Sladoran, Bolayýr
and Martý which was developed by Trakya Agricultural Research Institute (TARI).
Sladoran, Bolayýr, Martý and Harman have higher yield potential and also Bolayýr
has good malting quality. Net blotch (Pyrenophora teres), powdery mildev
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(Blumeria graminis f. sp. hordei), leaf stripe (Pyrenophora graminea), and some
root rot are the mainly biotic stress factors affecting grain yield in the region.

Grain yield in barley is a complex economically important trait resulting from
the effect of genotype and the environment throughout the life cycle of a plant.
It is particularly difficult to develop cultivars that would carry positive traits under
different growing conditions and show resistance to biotic and abiotic stress factors
(Przulj et al., 1998; Knezevic et al., 2007). In the early years of a barley breeding
program, there are usually opportunities for improving several traits including
resistance to pests, lodging, shattering, yield and, sometimes, malting quality
(Rasmussen, D.C, 2000). Later studies evaluated the impact of diseases on barley
yields and grain size, and identified the most economically important diseases
nationally (scald, net blotch, yellow and leaf rusts, and BYDV). Grain yield in
barley, like other crops, is very complex trait that is a function of genetic and
environmental factors. In different environmental conditions, different characteristics
effect on increasing the seed yield, the affect rate of these characteristics can be
different depending on the barely kind. The correlation between the characteristics
and the seed yield in barley showed that seed yield has a significant and positive
correlation with the agronomical characteristics (Tomer et al., 1999). Success of
a wheat breeding program depends on the regional adaptability of the cultivars
improved and adaptability of such cultivars in the target environments determined
by its tolerance to biotic and abiotic stresses (Altay, 2012). Studies on a large
number of accessions in different environments and the investigation of their traits
are source of new geneplasm and directly related to the efficiency of the breed
improvement work on barley (Valcheva, 2000; Ganusheva et al., 2010; Mihova et
al., 2010). Several methods have been developed to analyze and interpret genotype
x environment interaction (Lin et al., 1986; Piepho, 1998). In this study, grain yield
and some yield components, mainly leaf diseases and correlation among these traits
were investigated over location.

MATERIALS AND METHODS

The research was established with 15 genotypes, 5 of them local check and
10 advance lines, in completely randomized blocks design with four replications
and at 3 locations in Edirne, Kýrklareli and Lüleburgaz in 2007-2008 growing
years in Trakya region. Balkan-96, Sladoran, Bolayýr, Martý and Epona were used
as local check and except Balkan-96 other cultivars have been extensively growing
in the region. Genotypes which were used in this experiment four of them with
six-rowed and the others two-rowed spike types.

In this experiments; grain yield, plant height, heading and maturating days, test
weight, thousand kernel weight, protein value, lodging resistance, powdery mildew,
and net blotch diseases were investigated. Also, correlations among these traits were
examined. Sowings were performed by using a plot drill and 500 seeds/m2 was used
at planting. Modified Cobb scale (Prescott et al., 1986) was used for net blotch and
powdery mildew leaf diseases. To determining lodging resistance of the genotypes
1-9 scale, based on stem structure and plant height, was used. Some climatic data
are given in Table 1 and total rainfall and mean temperature were very close to each
other in three locations. The statistical analyses of measurements data were performed
by using JMP program and the differences among the means were compared with
LSD at a 5% significant level (Kalaycý, 2005).
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RESULTS AND DISCUSSION

Grain yield is a complex character depending upon a large number of
environmental, agronomical and physiological characters. Grain yields also depend
upon other yield components. Because of this it was found significant differences
among genotypes and locations based on yield and other investigated traits. There
was a significant difference between locations in grain yield and mean yield of
the experiment was 719.2 kg/da.

According to location, while the highest average yield with 817.4 kg/da was
obtained in Edirne location, the lowest mean yield was recorded in Kýrklareli
location with 544.7 kg/da. In Trakya region heading stage generally begins in
barley third week of the April and grain filling period continues second week
of the May, so during these period plants need more rain. Because of this
situation low rainfall in May (21.4 mm) reduced grain yield in Kýrklareli location.
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According to mean value of the genotypes the highest grain yield was determined
with 776.8 kg/da in TEA1525-8 line and followed by the TEA1500-7 line with 760.5
kg/da grain yield. Also, entry number 12, 14 and 10 lines, beside Sladoran and Bolayýr
cultivars were the other highest yielding genotypes. Based on the evaluation of the
location x genotypes interaction the highest yield in Edirne with 901.8 kg/da from
TEA1525-8, in Kýrklareli with 660.3 kg/da from TEA1525-8 and in Lüleburgaz
location with 852.5 kg/da from TEA1500-7 lines were obtained (Table 2).

Grain yield is a product of an organized interplay of its several components,
which are highly susceptible to environmental fluctuations. However, yield can be
estimated on the basis of performance of yield components. Enhancement in yield
in most situations is more effectively fulfilled on the basis of performance of yield
components, which are closely associated with grain yield (Ashfaq et al., 2003).
Overall evaluation yield of genotypes and location, grain yield in barley was affected
from genetic and environmental factors. Change in yield had been varied depending
on different environmental conditions agronomic traits of the genotypes.

Linear regression was used to determining between grain yield and other
investigated traits. There was a moderate positive relationship between grain yield
and TKW (R2=0.182). Also, there was a highly positive relationship between
protein value and test weight (R2=0.327), and negative relationship between grain
yield and heading days (R2=0.359) and plant height (R2=0.351). Powdery mildew
and net blotch, which they are major leaf disease in barley, affected TKW, so
there was a moderate negative relationship between TKW with powdery mildew
and net blotch R2=0.159, R2=0.126, respectively (Figure 1).

Earliness is favourable characters in barley in the region, due to early varieties
less affected by the diseases. Other reason, followed after early maturating crops
farmers is produce second crops especially for animal feed silage. Early heading
genotype was entry number 8 but there was no significant difference among
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genotypes and almost all of them were early type. Stem length is one of the most
important initial selection criteria in barley breeding works, being a direct component
of lodging resistance and an indirect component of both yield and quality (Madic
et al., 2012). Plant height is an important morphological character directly linked
with the productive potential of plant in terms of grain yield. For lodging resistance
plant height and stem structure are highly considerable traits in the region. Short
plant height was measured in Sladoran, TEA1466-9, TEA1256-12 and
CBSS97M0021T-14 lines. Lodging resistance of the genotypes was evaluated
according to 1-9 scale based on stem structure and plant height. According to this
scale number from 1 to 3 means that resistance to lodging. Sladoran cultivar and
7 genotypes were resistance to lodging with was scored 3 scales (Table 3).

TGW studied by the researchers were reported in the literature as a very
important yield component (Khan et al., 2004; Hassan et al., 2003). Grain weight
was very variable according to genotypes and spike type. There was a very highly
significant variation in thousand grains weight of barley genotypes based on their
spike types and other genotypic traits. TKW ranged from 26.4 g to 41.8 g among
genotypes. The highest thousand kernel weight was measured in TEA1592-13,
TEA1466-9 and TEA1466-10 lines which they have two rows spike types. The
results of present study were in accordance with the previous findings. Test weight
was measured in all genotypes and location and mean value is given in Table
3. According to mean value of the test weight ranged from 56.4 kg to 66.4 kg
among genotypes and the highest test weight scaled in TEA1592-13 line.

Barley grain is used primarily as an energy and protein source for animal
feed. High protein content is desirable in feed varieties. Variation in weather
condition in the regions, year effect, soil fertility and pest management can affect
barley grain quality significantly. Protein quantity in grain varies depending on
weather conditions and amount of the nitrogen fertilizer in the region. In this
research protein value ranged between 12.3% and 15.3% and mean protein was
13.2%. The highest protein value was obtained in Balkan-96 cultivar (Table 3).

Net blotch and powdery mildew are the major diseases in barley in the
region. Fifteen genotypes were assessed at three locations against both diseases.
Net blotch (Pyrenophora teres) is the main biotic stress in the region and it causes
significantly grain yield losses in every year. Epona and Martý cultivars and entry
number 7, 9 and 10 lines were tolerant to net blotch diseases. Powdery mildew
disease is caused by the fungus Blumeria graminis f. sp. hordei and more
common in the regions and high humidity conditions in April favours disease
development. Severe and early infection can induce yield loss. In this experiment
entry number 7, 6 and 9 lines were highly tolerant to powdery mildew which was
scored 21, 31, and 32, respectively (Table 3).

Some relationships between characters were examined in the study and some
of the traits were found highly correlated to each other. There was positive
relationship between grain yield and thousand kernel weight (r=0.427). Early
maturing genotypes gave higher yield and so there was negatively relation between
grain yield and days of heading (r=-0.600*). Genotypes which has short plant
height gave higher yield and it was found negative relation between grain yield
and plant height (r=-0.593*) and lodging susceptibility (r=-0.515*). Test weight
was positively correlated with protein value (r=0.573*). As it expected days of
heading was highly correlated with days of maturating (r=0.822**), and also
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there was positive correlation between days of heading with plant height (r=0.584*),
and lodging resistance (r=0.540*).

Because of the negative relation between test weight and plant height
(r=-0.542*), higher test weight was determined in genotypes which has short
plant height. As it expected powdery mildew reduced the grain yield, thousand
kernel weight and test weight. Also, genotypes which have lodging resistance gave
higher grain yield (Table 4).

Because of the environmental condition there were significant differences among
genotypes and locations based on investigated characters. The highest yielding location
was Edirne and the highest yielding genotype was TEA1525-8 line. The early heading
genotype was TEA1592-13 and early maturating genotypes had given higher grain
yield. Plant height is another important trait especially for lodging resistance and
short plant was scored in Sladoran cultivar. There was negative correlation between
grain yield with protein value and powdery mildew, and positive relationship between
grain yield and thousand kernel weights. The significant and positive correlation
coefficient was determined between protein value and test weight. Increasing in
powdery mildew rate in plant decreased grain yield, thousand kernel weight and test
weight. It was found that genotypes which have early maturing, lodging resistance
and short plant height gave higher grain yield.
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