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In this study, fourteen bread wheat varieties, twelve of which were introduced into Turkey from
Romania, were evaluated for grain yield and seven agronomic properties in Biga, Canakkale in
northwest part of Turkey in 2005 - 2006 and 2006 - 2007 growing seasons. The objectives of the
research, carried out in a completely randomized block design with 3 replicates, were to investigate
Romanian wheat varieties, to study the associations between yield and yield components, and to
determine the most promising varieties suitable to Biga conditions. Based on a two-year data, all the
characteristics examined showed significant difference (P < 0.05) and varied with a wide range in grain
yield (344.0 - 475.5 kg da™), plant height (78.1 - 103.3 cm), spike length (9.2 - 16.4 cm), nhumber of
spikelets (15.3 - 19.3 number), number of grains per spike (35.7 - 43.3 number), grain weight per spike
(1.25 - 1.73 g), harvest index (34.2 - 43.8%) and 1000 grain weight (35.2 - 47.8 g). Except for harvest
index, genotype x year interactions (GxY) was found to be significant for all the traits studied.
Correlation coefficient analyses showed that the grain yield had positive and significant associations
with plant height (r = 0.416***), grain weight per spike (r = 0.345**), number of grain per spike (r = 0.220%)
and 1000 grain weight (r = 0.388***). Consequently, new bread wheat varieties, Joseph followed by

Dumbrava and Trivale, from Romania gave rise to higher yield compared to the local varieties.

Key words: Triticum aestivum, introduction, yield components, correlation coefficient.

INTRODUCTION

Wheat is adapted to diverse environments, between the
temperatures of -35°C in the vegetative stage (Haji and
Hunt, 1999) and over 40°C during grain fill period
(Elahmadi, 1994). It grows under a broad range of
latitudes and altitudes. It is not only the most widely
cultivated crop but also the most consumed food crop all
over the world. It has also been commonly utilized in
Turkey as bread, bulgur, macaroni, biscuit, pasta, etc.
High yielding ability with good bread-making quality is the
main aim in bread wheat breeding programmes. In-
creased fertilization, grain quality, resistance to biotic or
abiotic factors, earlier maturity, improved harvest index
and straw strength, semi dwarf varieties are of great
significance in view of wheat breeders. Although the
science of wheat breeding started in the beginning of 20"
century (Kronstad, 1998), international studies started in
the 1940s (Reynolds and Borlaug, 2006). The Green

Revolution and its impacts have been well reported
(Borlaug, 2003; Evenson and Gollin, 2003). Based on the
international collaborative studies many new varieties
have been released and the yield has been remarkably
increased throughout the world.

After establishing CIMMYT in Mexico in 1966, wheat
varieties with higher yield were introduced into Medi-
terranean and Aegean coasts of Turkey (Kronstad,
1998). Of the genotypes from Mexico, the yield of Sonora
64 (400 kg da'1) was higher than the local cultivars (150
kg da'1). Earlier, some wheat introductions (Manitoba
from Canada, Floransa from Australia, and Mentana from
Italy) also took place (Zencirci et. al., 1998). In Turkey,
the area cultivated with wheat covered 9 250 000 ha,
producing 21 500 000 tons with a yield of 232.4 kg da in
2005 (Anonymous, 2007a). Wheat is also a major crop
for Ganakkale province where this study was conducted.
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It was grown in 111 330 ha area and production was
about 399 000 tons with a yield of 358.0 kg da™ in the
province in 2006 (Anonymous, 2007b). There were also
18 agro-based milling factories in the province
(Anonymous, 2007c).

The primary methods of wheat breeding are intro-
ductions, selection and crossing (Demir et al., 1997). Also
there has been some research on hybrid wheat in the last
decades (Carver et al., 1987; Bruns and Peterson, 1998).
The grain yields of wheat have steadily improved over the
past years (Sears, 1998). Due to high increase in world
population and decreasing agricultural lands, plant breed-
ers and agronomists have been doing many efforts to
overcome these concerns through a combination of
genetic studies and better agricultural practices. Stability
of grain yield and quality characteristics over locations
and years are important. Wheat shows highly significant
genotype by environment interaction (GxE) (Reynolds et
al.,, 2002; Vargas et al., 1998 and 1999). It is rather
difficult to determine GxE interactions, because of the
statistical complexity presented by numerous environ-
mental factors.

The objectives of this research were to examine the
grain yield capacity and yield components of twelve
Romanian bread wheat varieties with two local varieties
as control in Biga conditions, to assess relationships
between yield and yield components, and than to deter-
mine, for the region, the most suitable high yielding new
variety or varieties originating from Romania.

MATERIALS AND METHODS

The trials were conducted at Asadi Demirci, Biga, Northwest part of
Turkey, during two consecutive crop years of 2005 - 2006 and 2006
- 2007. Twelve Romanian wheat varieties (Apullum, Ardeal, Boema,
Crina, Dumbrava, Eliva, Fundulea, Gabriela, Joseph, Simnic,
Trivale and Turda) which were obtained from University of
Agronomical Sciences and Veterinary Medicine, Bucharest/
ROMANIA and two varieties (Génen and Sagqittario) which were
commonly grown by the farmers in the region were used as the
plant materials. Soil of the experimental field was a clay-loam with
pH 6.3, 0.81% lime and a 3.0% average organic matter content
(Anonymous, 2005). Meteorological data of Canakkale province
was given in Table 1 (DMIGM, 2008).

The experiment was set up according to completely randomized
block design with 3 replications. Each plot had five rows, 5 m long
with row spacing of 20 cm. The seeds were planted at a seed rate
of approximately 500 seeds m®. Grain yield and other agronomic
data were determined by the three center rows in each plot to avoid
edge effects. The seeds were planted at the end of November and
plants were harvested at the beginning of July in the two years. The
N application was split, half at sowing and half in the beginning of
stem elongation (total 120 kg ha™). Phosphorus (P20s) at a 70 kg
ha™ dose was applied at sowing. Weed control was achieved by the
application of post emergence herbicides. Data on grain yield (GY),
plant height (PH), 1000 grain weight (GW), harvest index (HI), spike
length (SL), number of spikelets (NS), number of grains per spike
(NGS) and grain weight per spike (GWS) were recorded (Geng,
1974; Tayyar and Giil, 2008; Tosun et al., 2006). The data obtained
from the study was statistically evaluated by the SAS package
programme (SAS, 1999). Differences between means were
compared using LSD test.

RESULTS AND DISCUSSION

The results from analyses of variance over two years for
the investigated characteristics are presented in Table 2.
It was found that the effects of genotype (G) and year (Y)
were significant for all the parameters. GxY was also
significant except for harvest index. The differences
among varieties were significant for grain yield and yield
components (Tables 3 and 4).

Grain yields varied considerably from year to year. GYs
of the varieties ranged between 344.0 (the variety Turda)
and 475.5 (the variety Joseph) kg da”'. Mean GY of the
first year (378.2 kg da”') was lower than the second year
(453.4 kg da'1). The local varieties, Génen and Sagittario,
which are widely cultivated in the region, gave 454.4 kg
da” and 419.4 kg da” grain yield, respectively. Of the
introductions, Joseph gave the highest GY, than
Dumbrava and Trivale cultivars compared to the local
common cultivars. Turda and Eliva gave the lowest GY.
As far as PHs of the varieties are considered, the variety
and environmental factors caused a variation (from 78.1
to 103.3 cm). The varieties in second year (99.2 cm)
were higher than the first year (83.4 cm). Local cultivars,
Gonen with a height of 78.1 cm and Sagittario with a
height of 78.6 cm were the lowest with compared to the
Romanian varieties. With respect to HI, the wheat
varieties varied with a wide range (34.2 - 43.8%). With
compared to Romanian varieties, Génen (42.5%) and
Saqittario (41.7%) resulted in high values. Dumbrava
variety (47.8 g) had the highest GW, while Apullum
variety (35.2 g) and Ardeal variety (35.6 g) had the
lowest.

In respect of spike-related properties, the highest SL
was measured for the variety Dumbrava (16.4 cm),
whereas the lowest for the variety Génen (9.2 cm). Mean
values of SL for the first year, second year and over the
years were 13.9, 14.2 and 14.0 cm, in order. NS values
of the varieties ranged from 15.3 (Gdénen) to 19.3
(Apullum). First years’ mean (15.8) was lower than the
second year (17.9). The highest NGS was counted as
43.3, while the lowest as 35.7. Mean over the years for
NGS was 38.7. GWS was weighed from 1.25 g (Ardeal)
to 1.73 g (Dumbrava). Local cultivars had the values of
1.51 g for Génen and 1.53 g for Sagittario.

Table 5 shows correlation coefficients of grain yield and
yield components of the varieties investigated in 20086,
2007 and over two years. The GY gave positive and
significant correlation with PH (r = 0.416***), GWS (r =
0.345™), GW (r = 0.388***) and NGS (r = 0.220*), where-
as no significant correlations were observed between GY
and SL, NS and HI. PH was highly and positively
correlated with SL (r=0.524***), NS (r = 0.610***), GWS (r
= 0.354**) and GW (r = 0.411***). HI had negative and
significant relationships with SL (r = -0.419***) and PH (r
=-0.208").

The overall data indicate that the grain yields of the
varieties recorded over the two years are largely depend-
ed on varieties. Mean grain yield of the cultivars in first
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Table 1. Some climatic data for Canakkale province.
. . Month
Climatic parameter Years 1 > 3 2 5 6 - 8 9 10 11 12
2005 10.1 8.4 12.6 17.2 22.7 271 30.4 30.7 26.8 19.5 13.9 12.1
Maximum average temperature (°C) 2006 6.3 9.1 12.8 18.5 22.8 27.3 30.1 31.9 26.3 19.8 145 114
2007 13.1 10.9 13.3 18.4 23.9 30.2 33.1 32.3 26.5 21.7 14.4 9.7
Long 9.7 9.8 12.3 16.9 22.3 27.7 30.5 30.1 26.1 20.6 15.2 11.2
2005 6.8 6.0 8.2 12.8 17.9 21.9 25.5 25.7 21.7 14.9 10.5 9.1
2006 3.1 5.6 8.7 13.2 17.7 22.2 24.8 26.4 21.3 16.2 104 7.5
Average temperature (*C) 2007 | 92 8.1 100 | 127 | 188 | 245 | 269 | 264 | 210 | 172 | 109 6.8
Long 6.4 6.4 8.3 12.5 17.4 22.3 25.0 24.7 20.8 16.0 11.4 8.1
2005 4.0 3.7 4.5 9.2 14.0 16.6 20.5 21.0 16.9 114 7.4 6.4
Minimum average temperature (°C) 2006 0.3 2.3 5.3 9.2 12.7 16.8 20.1 21.4 171 13.4 6.9 4.4
2007 6.0 5.6 7.0 7.5 145 19.1 21.6 21.3 16.2 13.8 8.4 4.5
Long 3.3 3.3 4.8 8.6 12.9 17.0 19.6 19.6 16.0 12.1 8.1 5.1
2005 90.1 143.5 27.3 7.7 73.2 4.9 32.7 0.2 12.9 46.8 218.8 71.3
. 2006 53.2 84.7 124.0 3.8 16.7 23.0 8.2 1.2 70.6 38.0 33.9 25.6
Total rainfall (mm)
2007 30.2 48.4 151.5 18.1 447 35.2 - 0.1 3.2 61.5 140.8 541
Long 86.8 62.7 66.5 48.2 34.2 21.3 12.7 4.0 18.3 46.0 93.2 101.8
Long year’s data was between the years of 1975 - 2007.
Table 2. Analysis of variance for grain yield and yield-related traits over two years.
Mean square
Source DF GY PH HI GW sL NS | NGS | GWS
Genotype (G) | 13 | 10161.5*** | 536.4*** | 61.0*** [ 87.7*** | 17.2*** | 8.8*** [ 34.8*** | 0.1***
Year (Y) 1 118778.4* | 5234.5*** | 32.7*** | 805.4** 1.7* 95.4*** | 52.0*** | 0.6™**
GXY 13 | 11029.7*** 20.6™* 3.2 20.0* 1.1* 1.9** 9.2** | 0.03***

GY = Grain yield, PH = Plant height, HI = Harvest index, GW = 1000 grain weight, SL = Spike length, NS = Number of
spikelets, NGS = Number of grains per spike, and GWS = Grain weight per spike.

* kk

, " and *** indicate the significance at 5, 1, and 0.1 %, respectively.

year was 378.2 kg da’; it is lower than the second
year (453.4 kg da"). This reduction in grain yield

as well as all agronomic properties of the varieties
investigated was due to rainfall shortage and

extended dry period which occurred throughout
anthesis and seed development during the first
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Table 3. GY, PH, Hl and GW of the varieties studied.

) GY (kg da™) PH (cm) HI (%) GW (g)
Va"ety 1 st 2nd M 1st 2nd M 1 st 2nd M 1 st 2nd M
year year ean year year ean year year ean year year ean
Joseph 510.6a* 440.4efg 475.5a 90.1cd 107.8b 99.0bc 42.3a 40.7bcd 41.5b 37.9ef 36.8f 37.4de
Dumbrava 411.4c 503.2abc 457.3b 93.1ab 110.5ab 101.8a 32.9d 36.8gh 34.9¢f 46.5a 49.1ab 47.8a
Trivale 387.9ef 525.2a 456.5b 90.4bcd 113.1a 101.8a 37.9b 38.0fg 38.0c 37.0fg 44.7cd 40.9c
Gdnen 398.7cde 510.2ab 454.4b 73.2h 82.9f 78.1i 41.5a 43.4a 42.5ab 37.5ef 44 1cde 40.8c
Apullum 477.1b 400.8h 439.0c 89.3de 107.8b 98.6¢ 34.0cd 35.6h 34.8ef 33.5j 36.9f 35.2f
Boema 415.2c 460.0de 437.6¢ 77.29 92.2d 84.7fg 41.1a 40.6bcd 41.0b 35.8gh 41.1e 38.5d
Sagqittario 389.8def 449.0e 419.4d 71.8h 85.5¢f 78.6i 41.2a 42.1abc 41.7b 40.9bc 48.9ab 44.9b
Ardeal 408.6cd 416.3gh 412.4de 86.9¢e 97.4c 92.2d 37.3b 39.4def 38.3c 34.7hij 36.5f 35.6f
Gabriela 338.8g 483.7cd 411.2de 82.7f 94.4cd 88.5¢e 33.5d 34.9h 34.2f 34.3jj 42.7de 38.5d
Fundulea 309.9h 488.4bc 399.1e 74.1h 88.6e 81.3h 37.1b 40.2cde 38.7¢c 35.7ghi 46.9bc 41.3c
Simnic 373.7f 421.9fgh 397.8e 94.3a 112.2a 103.3a 35.2bcd 36.8gh 36.0de 38.8de 45.4cd 42.1c
Crina 292.0h 446.1ef 369.1f 78.89 92.9d 85.9f 36.3bc 38.5efg 37.4cd 30.7k 42.7de 36.7ef
Eliva 249 1i 447 2e 348.2g 72.7h 92.8d 82.8gh 43.7a 43.9a 43.8a 39.5¢cd 44.6¢cd 42.1c
Turda 332.3g 355.7i 344.0g 92.5abc 109.8ab 101.2ab 41.4a 42.5ab 42.0b 41.1b 50.3a 45.7b
Mean 378.2 453.4 415.8 83.4 99.2 91.3 38.3 39.5 38.9 37.4 43.6 40.5
C.V.% 3.09 3.29 3.18 2.07 217 2.37 4.22 3.16 3.70 2.39 4.29 3.61
LSDo.05 19.60 25.05 15.29 2.90 3.61 2.50 2.71 2.10 1.67 1.50 3.14 1.69

GY = Grain yield, PH = Plant height, HI = Harvest index, and GW = 1000 grain weight.

*Means shown by the same letter are not significantly different.

year. The fluctuations in wheat production, typical
of the Mediterranean climate, are mainly due to
year to year variations in precipitation and heat
and consequently drought stress. In second year
of the study, all varieties gave high grain yield
except for Joseph and Apullum varieties in com-
parison of the first year. These could be owing to
the fact that average temperatures in 2007 was
higher than those in 2006 for January, February,
March, May and June. These two varieties may
be more sensitive to high temperatures compared
to the remaining. Both genotype and environment
significantly influenced vyield and yield compo-
nents in this present investigation. The cultivars

employed in the study exhibited a wide range of
variation with respect to spike-related characters
as well. Yield and yield components of wheat are
influenced by several factors such as water stress
(Hassan et al., 1987; Ozturk and Aydin, 2004),
cultivar (Tayyar, 2005; Tayyar and Gul, 2008;
Yagbasanlar et al., 1997; Yagdi, 2000), planting
date (Akkaya and Akten, 1989; Akdamar et al.,
2002; Gengtan and Saglam, 1987; Gomez-
Macpherson and Richards, 1995; Ozturk et al,
2006), seeding rate (Beuerlein and Lafever, 1989;
Ellen, 1987), tillage (Douglas et al., 1994; Alp,
2007), fertilization (Guarda et al., 2004; Sowers et
al., 1994; Soylu et al, 2007), vernalization

(Massle et al., 1989), biotic stresses (Brakke,
1987; Mclintosh, 1998; Singh et al., 1994), and
causing high significant GXxE associations
(Reynolds et al., 2002; Vargas et al., 1998 and
1999).

Various investigations were undertaken to
examine grain yield and yield components of
bread wheat in different parts of Turkey, and
different results were obtained by several re-
searchers. For example, Aydin et al. (2005) found
that grain yield, plant height, hectoliter weight and
1000 kernel weight were 509.2 - 299.6 kg da”,
95.6-68.1 cm, 75.4 - 69.9 kg and 37.2 - 27.4 g,
respectively. In a four-year research carried out by
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Table 4. SL, NS, NGS and GWS of the varieties studied.
. SL (cm) NS (number) NGS (number GWS (g)

Va"ety 1st 2nd M 1st 2nd M 1st 2nd M 1st 2nd M

year year ean year year ean year year ean year year ean
Joseph 13.5¢cd* 13.7fg 13.6de 14.8fg 18.7bcd 16.8def 36.9d 38.7c-f 37.8cde 1.31de 1.38efg 1.35fgh
Dumbrava 17.2a 15.6ab 16.4a 15.5d-g 16.3ef 15.9fgh 35.9de 36.8fg 36.4de 1.74a 1.73ab 1.73a
Trivale 15.1b 14.9b-e 15.0b 16.3b-e 17.8cde 17.1de 39.8bc 41.6abc 40.8b 1.43bc 1.60a-d 1.52cd
Gdnen 8.4f 9.9h 9.2¢g 14.7fg 15.9f 15.3h 38.4cd 41.1a-d 39.7bc 1.36¢d 1.66abc 1.51cd
Apullum 14.3bc 15.2abc 14.8bc 17.6a 21.0a 19.3a 40.3bc 41.3abc 40.8b 1.29de 1.28g 1.29gh
Boema 14.2bcd 14.1d-g 14.2cd 15.2d-g 17.0ef 16.1e-h 39.6bc 39.3b-f 39.5bc 1.33cde 1.55¢-f 1.44def
Sagjittario 12.2e 13.5fg 12.9f 14.49g 17.0ef 15.7gh 33.3e 40.6a-e 37.0de 1.32cde 1.73ab 1.53bcd
Ardeal 14.5bc 16.1a 15.3b 17.6ab 20.4a 19.0ab 40.5bc 42.2ab 41.3ab 1.23e 1.27g 1.25h
Gabriela 14.5bc 13.9efg 14.2cd 17.1abc 17.2def 17.2cd 43.4a 43.2a 43.3a 1.49b 1.76a 1.63b
Fundulea 13.5¢cd 13.8fg 13.7de 15.9¢-f 18.8bc 17.3cd 33.9¢e 37.5efg 35.7¢e 1.24e 1.56b-e 1.40ef
Simnic 15.1b 15.3abc 15.2b 16.2cde 17.1ef 16.7d-g 36.9d 34.79 35.8e 1.49b 1.47def 1.48cde
Crina 13.2de 13.2g 13.2¢f 15.1efg 16.9ef 16.0fgh 41.4ab 39.2b-f 40.3b 1.29de 1.38fg 1.33fgh
Eliva 13.7cd 14 .3c-f 14.0cd 14.4g 17.2def 15.8gh 36.9d 39.3b-f 38.1cd 1.37cd 1.41efg 1.39efg
Turda 15.1b 14.9bcd 15.0b 16.5a-d 19.6ab 18.0bc 34.0e 37.9d-g 36.0e 1.39bcd 1.75a 1.57bc
Mean 13.9 14.2 14.0 15.8 17.9 16.9 38.0 39.5 38.7 1.38 1.54 1.46
C.V.% 4.62 4.23 4.58 4.66 5.10 4.94 4.07 5.13 4.72 5.11 6.95 6.23
LSDo.05 1.08 1.01 0.74 1.24 1.54 0.97 2.59 3.40 2.12 0.12 0.18 0.11

SL = Spike length, NS = Number of spikelets, NGS = Number of grains per spike, and GWS = Grain weight per spike.

*Means shown by the same letter are not significantly different.

Yagdi (2000), grain yield (608.9 - 484.6 kg da'1),
plant height (104.63 - 74.26 cm), number of grain
per spike (36.04 - 29.31 number), grain weight per
spike (1.43 - 1.17 g), 1000 kernel weight (43.64 -
33.05 g) and hectoliter weight (81.93 - 79.20 kg)
were assessed. In another study with 12 varieties,
grain yield (614.2 - 406.5 kg da™), plant height
(112.4 - 71.7 cm), spike length (15.02 - 8.50 cm),
number of spikelets (16.62 - 12.85), number of
grain per spike (49.28 - 28.87), grain weight per
spike (1.84 - 1.29 g), harvest index (46.8 - 30.9%)
and 1000 grain weight (44.9 - 31.3 g) were investi-
gated (Tayyar and Gil, 2008). Egesel et al. (2007)
cultivated 4 lines and 15 varieties for 3 years and

determined significant variations in grain yield and
agronomic traits such as grain yield (460.1 -276.5
kg da™), plant height (98.3 - 59.4 cm), spike length
(9.1 - 7.3 cm), number of spikelets (17.4 - 15.3)
and number of grain per spike (46.9 - 32.0).

A number of studies were carried out to deter-
mine the association between yield and yield
components of wheat, and considerable variability
has been documented. In the present investiga-
tion, the grain yield was positively and significantly
correlated with PH, GWS, GW and NGS, but not
with SL, NS and HI. In some previous reports,
correlations between grain yield with NGS, GWS
and GW (Dokuyucu et al., 1997; Bruckner and

Frohberg, 1987), with GW (Tahir et al., 2006), with
GWS (Bilgin and Korkut, 2005), with NGS and
GW (Baalbaki and Copeland, 1997) and with NGS
(S6nmez et al., 1999) are in agreement with the
present study. In a study with triticale conducted
by Furan et al. (2005), grain yield was highly
positive correlated with PH and GW, which is
similar with this present research. However, a
study by Egesel et al. (2007) showed that the
grain yield was significantly correlated with Hl
positively and SL negatively.

In conclusion, the data of the research, based
on a two-year trial, showed that new Romanian
bread wheat varieties introduced into the country
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Table 5. Correlations between grain yield and yield components.

Traits Year GY PH SL NS NGS GWS HI
2006 0.427**
PH 2007 -0.251 -
Mean 0.416™*
2006 0.023 0.652***
SL 2007 -0.395** 0.616** -
Mean -0.060 0.524***
2006 0.172 0.474** 0.392**
NS 2007 -0.577*** 0.315* 0.443** -
Mean 0.200 0.610** 0.372***
2006 0.078 0.094 0.032 0.274
NGS 2007 0.145 -0.236 -0.082 0.184 i
Mean 0.220* 0.103 0.006 0.321**
2006 0.004 0.413** 0.450** 0.020 0.007
GWS 2007 0.312* -0.072 -0.223 -0.349* 0.098 -
Mean 0.345** 0.354** 0.123 0.100 0.159
2006 -0.066 -0.421** -0.462** -0.501** -0.378* -0.359*
HI 2007 -0.075 -0.460** -0.411** -0.170 -0.113 0.028 -
Mean 0.041 -0.208* -0.419*** -0.144 -0.208 -0.055
2006 0.068 0.209 0.261 -0.290 -0.607*** 0.580*** 0.153
GW 2007 0.153 -0.044 -0.071 -0.394* -0.351* 0.656*** 0.248
Mean 0.388*** 0.411** 0.126 0.117 -0.220* 0.713*** 0.262*

GY = Grain yield, PH = Plant height, HI = Harvest index, GW = 1000 grain weight, SL = Spike length, NS = Number of spikelets,
NGS = Number of grains per spike, and GWS = Grain weight per spike.

*, ** and *** indicate the significance at 5, 1, and 0.1%, respectively.

could be successfully cultivated under the experimental
conditions. Of the introduced plant materials, the variety
Joseph followed by the varieties, Dumbrava and Trivale,
gave a higher grain yield than the local varieties. These
three new varieties were also superior to the local varie-
ties as regards to the plant heights, which is an important
character in respect of obtaining more biomass for
feeding animals during winter. The development of high
yield cultivars, which respond to improved agricultural
practices in accordance with national and international
research centers and other public and private establish-
ments, has had a major contributor to world food
production. The results also underline the need to pursue
a further research on variations of the quality and tech-
nological performances of introduced wheat materials.

ACKNOWLEDGEMENTS

The author is grateful to Dr. Marin Dumbrava, from
University of Agronomical Sciences and Veterinary
Medicine, BucharesttROMANIA, for supplying Romanian
wheat seeds. Special thanks are also extended to Fuat
Bilici for providing the experimental field and technical
support during the study, and to Research Assistant Fatih
Kahriman, from Canakkale Onsekiz Mart University,

Agriculture Faculty, Field Crops Department, for his help
in statistical analyses.

REFERENCES

Akdamar M, Tayyar $, Gokkus A (2002). Effects of different sowing
times on yield and yield-related traits in bread wheat grown in
Canakkale. J. Faculty Agric. Akdeniz Univer. 15(2): 81-87.

Akkaya A, Akten S (1989). Erzurum kirag kosullarinda farkh ekim
zamanlarinin kiglik bugdayin verim ve bazi verim &gelerine etkisi.
Turk Tarim ve Ormancilik Dergisi. 13: 913-923.

Alp A (2007). Gineydodu Anadolu Bélgesinde bazi toprak isleme ve
ekim yoéntemlerinin bugday cimlenme, kék gelisimi ve tane verimine
etkileri. Turkiye VII. Tarla Bitkileri Kongresi, 25-27 Haziran, 2007,
Erzurum, pp. 104-108.

Anonymous (2005). T.C. Tarim ve Kéyisleri Bakanh@i, Ganakkale Tarim
il Madarlagi, Bitkisel Uretim Analizleri Laboratuar Toprak Analiz
Raporu.

Anonymous (2007a). T.C. Bagbakanlik, Tirkiye Istatistik Kurumu
verileri, www.tuik.gov.tr.

Anonymous (2007b). T.C. Tarim ve Kdyisleri Bakanligi, Ganakkale
Tarim il MOdiirligu, Proje Istatistik Sube Madarligi verileri.

Anonymous (2007c). T.C. Tarim ve Kdyisleri Bakanligi, Ganakkale
Tarim Il Midiirligi, Kontrol Sube Midarlaga verileri.

Aydin N, Bayramoglu HO, Mut Z, Ozcan H (2005). Ekmeklik bugday
(Triticum aestivum L.) cesit ve hatlarinin Karadeniz kosullarinda
verim ve kalite 6zelliklerinin belirlenmesi. Tarim Bilimleri Dergisi,
11(3): 257-262.

Baalbaki RZ, Copeland LO (1997). Seed size, density and protein
content effects on field performance of wheat. Seed Sci. Technol.,
25:511-521.



Beuerlein JE, Lafever HN (1989). Row spacing and seeding rate effects
on soft red winter wheat yield, its components and agronomic
characteristics. Appl. Agric. Res. 4: 106-110.

Bilgin O, Korkut KZ (2005). Bazi ekmeklik bugday ( Triticum aestivum L.)
cesit ve hatlarinin tane verimi ve bazi fenolojik &6zelliklerinin
belirlenmesi. Tekirdag Ziraat Fakdiltesi Dergisi, 2(1): 58-65.

Borlaug NE (2003). The Green Revolution, its origins and contributions
to world agriculture. J. Bioresour. Sci. 4: 11-22.

Brakke MK (1987). Virus diseases of wheat. In: Heyne EG (Ed.), Wheat
and Wheat Improvement. ond Ed., Am. Soc. Agron., Madison, Wisc.,
USA, pp. 585-603.

Bruckner PL, Frohberg RC (1987). Rate and duration of grain fill in
spring wheat. Crop Sci., 27: 451-455.

Bruns R, Peterson CJ (1998). Yield and stability factors associated with
hybrid wheat. In: Braun HJ, Altay F, Kronstad WE, Beniwal SPS,
McNab A (Eds.), Wheat: Prospects for Global Improvement.
Proceedings of the 5" International Wheat Conference, June 1996,
Ankara-Turkey, 23(27): 10-14.

Carver BF, Smith EL, England HO (1987). Regression and cluster
analysis of environmental responses of hybrid and pureline winter
wheat cultivars. Crop Sci. 27: 659-664.

Demir I, Turgut I, Yiice S, Konak C, Sever C, Tosun M (1997). Ege
Bolgesinde farkli lokasyonlarda yetistirilen ekmeklik bugdaylarin
verim ve bazi verim dgeleri Gzerinde bir arastirma. Turkiye Il. Tarla
Bitkileri Kongresi, 22-25 Eylil, 1997, Samsun, pp. 11-15..

DMIGM (2008). T.C. Cevre ve Orman Bakanhgi, Devlet Meteoroloji
isleri Genel Midirliigli, Arastirma ve Bilgi islem Dairesi Bagkanhg
verileri.

Dokuyucu T, Akkaya A, Nacar A, Ispir B (1997). Kahramanmaras
kosullarinda bazi ekmeklik bugdaylarin verim, verim unsurlarn ve
fenolojik 6zelliklerinin incelenmesi. Tirkiye Il. Tarla Bitkileri Kongresi,
22-25 Eylul, 1997, Samsun, pp. 16-20.

Douglas CL, Wilkins DE, Churchill DB (1994). Tillage, seed size, and
density effects on performance of soft white winter wheat. Agron. J.
86:707-711.

Egesel CO, Kahriman F, Baytekin H, Gil MK (2007). Bazi ekmeklik
bugday genotiplerinin Ganakkale sartlarindaki performanslarinin ve
agronomik karakterler arasi iligkilerin belirlenmesi. Turkiye VII. Tarla
Bitkileri Kongresi, 25-27 Haziran, 2007, Erzurum, pp. 202-205.

Elahmadi AB (1994). Development of wheat germplasm tolerant to heat
stress in Sudan. In: Saunders DA, Hettel GP (Eds.), Wheat in heat-
stressed environments: Irrigated, dry areas and rice-wheat farming
systems. CIMMYT, Mexico DF.

Ellen J (1987). Effects of plant density and nitrogen fertilization in winter
wheat: |. production pattern and grain yield. Neth. J. Agric. Sci. 35:
137-1583.

Evenson RE, Gollin D (2003). Assessing the impact of the Green
Revolution, 1960 to 2000. Science, 300: 758-762.

Furan MA, Demir i, Yice S, Akgali Can RR, Aykut F (2005). Ege
Bolgesi tritikale cesit gelistirme c¢alismalari; gelistirilen cesit ve
hatlarin verim ve kalite &zellikleri Gzerinde arastirmalar. Akdeniz
Universitesi Ziraat Fakultesi Dergisi, 18(2): 251-256.

Geng | (1974). Yerli ve yabanci ekmeklk ve makarnalik bugday
gesitlerinde verim ve verime etkili baslica karakterler (zerinde
arastirmalar. G.U.Z.F. Yayinlan Bilimsel inceleme ve arastirma
tezleri, Adana 82: 10.

Gengtan T, Saglam N (1987). Ekim zamani ve ekim sikhginin g
ekmeklik bugday ¢esidinde verim ve verim unsurlarina etkisi. Tlrkiye
Tahil Sempozyumu, 6-9 Ekim, 1987, Bursa, pp. 171-1883.

Gomez-Macpherson H, Richards RA (1995). Effect of sowing time on
yield and agronomic characteristics of wheat in South-eastern
Australia. Austr. J. Agric. Res. 46: 1381-1399.

Guarda G, Padovan S, Delogu G (2004). Grain yield, nitrogen-use
efficiency and baking quality of old and modern Italian bread-wheat
cultivars grown at different nitrogen levels. Eur. J. Agron. 21: 181-
192.

Haji HM, Hunt LA (1999). Genotype x environment interactions and
underlying environmental factors for winter wheat in Ontario. Can. J.
Plant Sci. 79: 497-505.

Hassan UA, Ogunlela VB, Sinha TD (1987). Agronomic performance of
wheat (Triticum aestivum L.) as influenced by moisture stress at
various growth stages and seeding rate. J. Agron. Crop Sci., 158:

Tayyar 1485

172-180.

Kronstad WE (1998). Agricultural development and wheat breeding in
the 20™ century. In: Braun HJ, Altay F, Kronstad WE, Beniwal SPS,
McNab A (Eds.), Wheat: Prospects for Global Improvement.
Proceedings of the 5" International Wheat Conference, 10-14 June,
1996, Ankara-Turkey, pp. 1-10.

Massle J, Doussinault G, Sun B (1989). Response of wheat genotypes
to temperature and photoperiod in natural conditions. Crop Sci. 29(3):
712-721.

Mclntosh RA (1998). Breeding wheat for resistance to biotic stresses.
In: Braun HJ, Altay F, Kronstad WE, Beniwal SPS, McNab A (Eds.),
Wheat: Prospects for Global Improvement. Proceedings of the 5"
International Wheat Conference, 10-14 June, 1996, Ankara-Turkey,
pp. 71-86.

Ozturk A, Aydin F (2004). Effect of water stress at various growth
stages on some quality characteristics of winter wheat. J. Agron.
Crop Sci. 190: 93-99.

Ozturk A, Caglar O, Bulut S (2006). Growth and yield response of
facultative wheat to winter sowing, freezing sowing and spring sowing
at different seeding rates. J. Agron. Crop Sci. 192: 10-16.

Reynolds MP, Borlaug NE (2006). Impacts of breeding on international
collaborative wheat improvement. J. Agric. Sci. 144: 3-17.

Reynolds MP, Trethowan R, Crossa J, Vargas M, Sayre KD (2002).
Physiological factors associated with genotype by environment
interaction in wheat. Field Crops Res. 75: 139-160.

SAS (1999). Institute Inc. SAS/STAT Version 8. Cary, NC.

Sears RG (1998). Strategies for improving wheat grain yield. In: Braun
HJ, Altay F, Kronstad WE, Beniwal SPS, McNab A (Eds.), Wheat:
Prospects for Global Improvement. Proceedings of the 5"
International Wheat Conference, 10-14 June 1996, Ankara-Turkey.
17-21.

Singh RP, Ma H, Huerta-Espino J (1994). Rust diseases of wheat. In:
Saari EE, Hettel GP (Eds.), Guide to the CIMMYT Wheat Crop
Protection Subprogram. Wheat Special Report CIMMYT, Mexico
D.F., Mexico. 24: 19-36.

Sowers KE, Miller BC, Pan WL (1994). Optimizing grain yield in soft
white winter wheat with split nitrogen applications. Agron. J. 86:
1020-1025.

Soylu S, Topal A, Sade B, Akgiin N, Gezgin S, Babaoglu M (2007).
Taban glbresi uygulanmis ve uygulanmamis ortamlarda farkli azotlu
glbre formlarinin ve uygulama zamanlarinin ekmeklik bugdayda
verim ve verim unsurlari Gzerine ekisi. Tirkiye VII. Tarla Bitkileri
Kongresi, 25-27 Haziran 2007, Erzurum, 146-149.

Sénmez F, Ulker M, Yilmaz N, Ege H, Birin B, Apak R (1999). Tir
bugdayinda tane verimi ile bazi verim &geleri arasindaki iligkiler. Tr.
J. Agric. Fore. 23: 45-52.

Tahir ISA, Nakata N, Ali AM, Mustafa HM, Saad ASI, Takata K,
Ishikawa N, Abdalla OS (2006). Genotypic and temperature effects
on wheat grain yield and quality in a hot irrigated environment. Plant
Breed, 125: 323-330.

Tayyar S (2005). Biga kosullarinda yetistirilen farkli ekmeklik bugday (T.
aestivum L.) gesit ve hatlarinin verim ve bazi kalite &6zelliklerinin
saptanmasi. Akdeniz Universitesi Ziraat Fakultesi Dergisi, 18(3): 405-
409.

Tayyar S, Gil MK (2008). Evaluation of 12 bread wheat varieties for
seed yield and some chemical properties grown in northwestern
Turkey. Asian J. Chem. 20(5): 3715-3725.

Tosun M, Yice S, Erkul A, Ege H (2006). Kuru ve sulu kosullarda
yetigtirilen bugdayin bazi agronomik ve kalite &zelliklerinin direkt
seleksiyona karsi indirekt seleksiyon etkinligi. Ege Univ. Ziraat Fak.
Derg. 43(2): 53-62.

Vargas M, Crossa J, Sayre K, Reynolds M, Ramirez ME, Talbot M
(1998). Interpreting genotype x environment interaction in wheat
using partial least-squares regression. Crop Sci. 38: 679-689.

Vargas M, Crossa J, van Eeuwijk FA, Ramirez ME, Sayre K (1999).
Using partial least-squares regression, factorial regression, and
AMMI models for interpreting genotype x environment interaction.
Crop Sci. 39: 955-967.

Yagbasanlar T, Gélkesen M, Geng I, Kirtok Y, Eren N (1997). Cukurova
ve Sanliurfa kosullarina uygun bugday c¢esitlerinin saptanmasi
Uzerine aragtirmalar. |. Ekmeklik bugday (Triticum aestivum em
Thell.) gesitleri. Gukurova Universitesi Zir. Fak. Dergisi, 5(2): 1-16.



1486 Afr. J. Biotechnol.

Yagdi K (2000). Marmara Bélgesi kosullarinda kimi Umitvar ekmeklik
bugday (T. aestivum L.) hatlarinin performanslari. Turk. J. Agric. For.
24:157-1683.

Zencirci N, Kinaci E, At A, Kalayci M, Avci M (1998). Wheat research
in Turkey. In: Braun HJ, Altay F, Kronstad WE, Beniwal SPS, McNab
A (Eds.), Wheat: Prospects for Global Improvement. Proceedings of
the 5" International Wheat Conference, 10-14 June 1996, Ankara-
Turkey, pp. 11-16.



