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Effects of Drought on Yield and Some Yield
Components of Chickpea
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Abstract—This research was conducted to determine responses
of chickpeas to drought in different periods (early period, |late period,
no-irrigation, two times irrigation as control). The trial was made in
“Randomized Complete Block Design” with three replications on
2010 and 2011 years in Konya-Turkey. Genotypes were consisted
from 7 lines of ICARDA, 2 certified linesand 1 local population. The
results showed that; as means of years and genotypes, early period
stress showed highest (207.47 kg da™) seed yield and it was followed
by control (202.33 kg da?), late period (144.64 kg da*) and normal
(106.93 kg dal) stress applications. The genotypes were affected too
much by drought and, the lowest seed was taken from non-irrigated
plots. As the means of years and stress applications, the highest
(196.01 kg da) yield was taken from genotype 22255. The reason of
yield variation could be derived from different responses of
genotypes to drought.

Keywor ds—Chickpea, drought, seed yield.

|. INTRODUCTION

ATER is such an important source which playsarolein

agriculture and all vital activities [1]. Drought is the
most common harmful effect of environment. It cause to
reduction in crop production on different parts of the world.
Human are not able to or has limits to change ecological
conditions, but they are able to recognize some characteristics
of plants and also can develop new plant species and regulate
or eliminate some of the harmful effects of environment on
plant quality parameters for adaptation to different climatic
conditions. For this purpose; human tries to find solutions
about production systems in agriculture which are more
quantitative and qualified. The solutions should be
environmentally friendly for sustainable agriculture [2].
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If we know the effects of ecological conditions on plants,
the definition and improvement of plant quality parameters
will be easy [3]. Increasing of yield could be realized both
improving cultivars through plant breeding and improved crop
management [4].

Pulse crops are the richest source among plant proteins [5].
Chickpea, one of the pulse crops, is an important source of
human food and animal feed; it aso helps to improve soil
fertility, particularly in dry lands. The entire sown area of
chickpea is about 446 218 ha, production and yield are 530
634 t and 1190 kg ha*, respectively in Turkey [6]. Chickpeais
traditionally sown in the spring in the Mediterranean region, so
that, the crop encounters heat and drought stress from flower
towards maturity and results in low and variable yields. It is
required to develop new cultivars which are tolerant to
drought.

Bicer and Anlarsal [7] reported that the height of chickpea
varies from 16.8 cm to 38.8 cm in chickpea genotypes. It was
reported that number of pod varies between 11 and 36 per
plant [8]. According to Ceyhan et al. [9] number of seed varies
between 26.5 and 31.1 per plant. A previous study showed
that, the weight of 1000 seeds ranged from 449.2t0 478.3 g in
several genotypes of chickpea. Bakaoglu and Aycicegi [9]
reported that biomass varied from 1518 to 2010 kg ha’in
chickpea. A previous study revealed that seed yield changes
from 1215 to 1666 kg ha® in chickpea genotypes. Harvest
index in chickpea genotypes ranged from 34.4 % to 42.4 %
according to Altinbas and Sepetoglu [11].

It is well known that, investigating of plant response to
drought is needed to develop new species and, plant breeding
programs which are property of drought tolerance is necessary
to minimize the negative effects of water scarcity. This study
was investigated to determination of yield components and
identifying the promising chickpea genotypes which were
grown under different levels of water shortage.

II.MATERIAL AND METHOD

The research was conducted for two years both during
2010-2011 years in the tria filed of “Research Station for
Management of Soil, Water and Desertification” in Konya-
Turkey. A total of 10 genotypes which were consisted from 7
chickpea line provided from ICARDA (22112, 22108, 22151,
22202, 22222, 22255 and 22135), 1 local population
(Derebucak) and two certified lines (Er-99 and Canitez) were
used as control.

The average meteorological data during vegetation period
for two years (April, May, June, July and August) as follows:
21.3 °C and 19.2 °C for average temperature, 110.8 mm and
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153.2 mm for total rainfall, 45.2 % and 43.1 % fefative
humidity respectively. The soil characteristicsregearch was
conducted showed clay loam structure, lower leyedrganic
matter (1.49 %), a higher level of lime (17.14 %yl alkaline
(pH=8.40). There was not salinity (0.05 %) problemthe
soil, rich content of available potassium (51.60dkgy and
lower phosphorus (4.01 kg drlevel.

The trial was conducted in “Randomized CompletecBlo
Design” for both two years with 3 replications amds set up
as 4 trials. There was not any irrigation in thistftrial (normal
conditions), the performance of genotypes were roeted
with regard to rainfall which depend on the climaléhe
morphological changes and vyields were tried to rddte
within this natural condition [12]. In the secondat (late
period water stress); the maximum vyield potentfgblants in
optimum conditions was determined by none strepicgtion
and, irrigation was made during pre-flower and pset
according to climatically conditions. The third atri(early
period water stress) was made to investigationeffects of
early term drought stress in terms of floweringiger For this
purpose, no irrigation was made during floweringigu but
the irrigation was made during pod set accordingthe
effective root depth (60 cm) humidity which was etetined
by gravimetrical method, then irrigation was magleamplete
field capacity [13]. The fourth trial (later periagater stress)
was made to determine the late period (pod set)giitoeffect
by making irrigation during flowering period to thevel of
field capacity by determining gravimetrical methodeffective
root (60 cm) depth [13]. For both of two years, s@gwas
made by hand in the rows with length of 2 m, 50 cobwidth
of inter row distance, 4-5 cm depth on 01 April @Cdnd 04
April 2011 dates. The fertilizer was applied 15 da* DAP
(Diammonium phosphate, 18-46%) for both two yediise
hoeing was made for two times to weed and soililatian.
The harvest was made by hand after the maturingbairth
yellow colored period of whole plants on plots.

The investigated characteristics in the researche vas
fallows: plant height (cm), number of pod per plarmte of
fertile pod (%), seed per plant, 1000 seed weighk (
biological yield (kg d&), seed yield (kg dj and harvest
index (%) respectively [12,13]. Analysis of variganand LSD
test was made by using “JUMP” computer based Statis
program.

I1l. RESULTS ANDDISCUSSIONS

A.Plant Height

The effects of years on plant height were foundartamt
(Table 1). The heights of plants in first year @b6.cm) were
found higher than the heights of (43.25 cm) secygedr
(Table 1I).

The heights of plants showed statistically impactarby
means of different stress applications (Table 1. tAe both
means of years and genotypes were highest (45.92ircm
control plots while normal stress applications liael lowest
(42.78 cm) height (Table II). Many researchers atae that
the height of plant depend on sowing density, dénand
environment conditions besides genetically strucfdrl4].

Thus, Pundir and Rajagophan [15] suggested thait pla
height is effected too much by environmental fastor
especially soil humidity and mineral content, atebasowing
density.

Analysis of variance for plant height among genes/p
found important (Table I). As the means of yeard atress
applications the highest plant height was takemfgenotype
Derebucak (51.38 cm), while 22135 showed the lo\#&4s138
cm) plant height (Table 1ll). The similar resultene found
previously [7,8,9,10,11,14].

B.Number of Pod

Number of pod per plant in first year (29.08) wéigher
than number of pod per plant (25.28) in second {Eable 2).
As the means of years and genotypes, the highe&3Pvalue
was in control plots while late period stress aggilon had the
lowest (22.55) value for number of pod per planal{le 3).
Kumar et al. (1981) reported that number of podplent was
varied from 12 to 256 and it was affected too mimh
environmental factors.

As the means of years and stress applications itjfeest
value was taken from genotype 22222 (33.29 numbérile
22255 showed the lowest (23.46) pod per plant. dtner
genotypes which were used in the research shovegdvilues
between these intervals (Table 3). The other rekees found
similar results for number of pod per plant [7,8,9]

C.Rate of Fertile Pod

The rate of fertile pod showed a rate of 83.08 %r#t year
and 78.46 % in the second year. As the means of yaad
genotypes, the highest (84.09 %) ratas in control plots
while normal stress application had the lowest {8 ®6) rate
for number of fertile pod (Table IIl). According tbe results
of variance analysis for fertile pod rate among ajgpes
found important statistically (Table I). The ratddertile pods
were changed between 72.78 (22255) and 85.84% 22220
among genotypes (Table IIl). The results of theeaesh
showed accordance with Leport et al. [13]'s results

D.Number of Seed per Plant

As the both means of years and genotypes were gtighe
(32.53) in control plots while late stress appimas had the
lowest (25.55) seed per plant (Table Ill). Seed lmeimper
plant was varied from 25.33 (Canitez and 22255B8%d8
(22222) in genotypes. For number of seed per pldm,
interaction of genotypes x stress applications v@snd
statistically important according to variance asa@y(Table
1).The highest (43.83) value was taken from 222@Zontrol
plots and, the lowest (16.00) value was taken fier¥09
genotype on normal stress application (Table 3§ fHsults of
the study were compatible with Ceyhan et al. [9] Attinbag
and Sepetgu [11]'s outcomes.

E.Thousand Seed Weight

The effects of years on 1000 seed weight were found
important (Table I). The values in first year (48@.g9) were
found higher than the values of (374.65 g) secosal.yFor
1000 seed weight, the variations of genotypes weae used
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in the trial were found statistically important ierms of the
different stress applications (Table 1). As thehboteans of
years and genotypes, the highest (429.11 g) valas w
normal stress application while late period stragplication
had the lowest (371.80 g) value for 1000 seed wteigable
2). According to the results of variance analysisoag
genotypes for 1000 seed weight found statisticatgortant
(Table 1).

The weights were varied between 348.02 g (22222) an
431.89 g (22108) for 1000 seeds (Table 3). Theawad
analysis which was made for 1000 seed weight wasdas
statistically important for genotypes X stress agpions
interactions (Table I). The highest (498.63 g) ealas taken
from 22108 genotype on normal stress applicatioilewhte
period stress application had the lowest (269.8@aj)e of
genotype 22222. The previous findings for 1000 seeijht

had been found in accordance with these resuBs92,1].

TABLE |
MEANS SQUARES OFINVESTIGATED CHARACTERISTICS INCHICKPEA GENOTYPESUNDER DIFFERENTLEVELS OFDROUGHT

Sources DF Plant height Number of pod Rate of fertile pod  Nimber of seed per plant
Replication 2 24.279: 284.78t 378.92! 318.98°
Year (Y) 1 476.017* 1277.48 1113.7
Error 1 2 0.7041° 224.78t¢ 85.386¢ 214.15:
Stress Applications (SA) 3 106.494** 602.161 572.86 805.015
Y X SA Interaction 3 0.82778 428.278* 1081.98** 601.026**
Error , 6 4.00694 206.949 148.757 217.449
Genotype (G) 9 1053.4** 221.128 391.092** 223.43
Y XG Interaction 9 0.48889 71.7333 53.0992 70.7597
SA X G Interaction 27 3.8123! 418.791*% 330.802* 417.17%
Y X SA X G Interaction 27 0.7444: 63.524° 36.247: 60.674!
Error 3 150 2.987 284.78t¢ 89.831 147.70¢
Sources DF 1000 Seed weight Biological yield Seed yield Harvest index
Replication 2 3063.41 115866 1048.9 902.098
Year (Y) 1 38327* 460107 119852* 660.11¢
Error , 2 304.49: 16547.¢ 90.191: 47.229¢
Stress Applications (SA) 3 44940° 252314* 139671* 2448.790!
Y X SA Interaction 3 167.85: 199282* 62573.6* 564.441*
Error 6 5821.22 14644.9 4480.66 423.451
Genotype (G) 9 21494 .8** 42506** 12080.8** 379.83900
Y XG Interaction 9 97.6684 7566.82 1372.39 40.3583
SA X G Interaction 27 8989.52** 24131.7* 5782.77* 262.379**
Y X SA X G Interaction 27 152.73 7948.31 1684.35 59.2998
Error 5 150 3836.4! 104491 1708.: 94.22:

* P<0.05; ** P< 0.01

MEANS OFINVESTIGATED CHARACTERISTICS BYYEARS IN CHICKPEA GENOTYPESUNDER DIFFERENTLEVELS OF STRESSAPPLICATIONS

TABLE II

Genotypes Plant height Number of pod Rate of fertile pod Numbker of seed per plant
201C 2011 201C 2011 201C 2011 201C 2011

22108 47.61 44.6 28.0¢ 22.9: 84.5: 78.52 30.2¢ 24.5(
22112 52.08 49.67 25.08 25.25 83.48 81.77 27.17 26.58
22135 35.75 33.00 35.08 24.83 85.46 80.03 37.17 26.58
22151 51.17 48.25 30.42 26.08 82.01 75.97 32.67 27.83
22202 41.67 39.08 30.83 26.58 86.39 85.29 32.92 28.42
22222 51.17 48.25 33.17 33.42 84.00 83.55 35.08 35.08
22255 42.25 39.42 26.42 20.50 77.92 67.64 28.58 22.08
Canitez 35.7¢ 33.2¢ 26.92 20.0¢ 77.6: 72.4¢ 29.0¢ 21.5¢
Derebucak 53.0¢ 49.67 27.15 26.67 8415 80.6:2 29.1% 28.0¢
Er-99 50.0¢ 47.2¢ 27.5¢ 26.42 85.2% 78.82 29.8% 28.0¢
Mean 46.07 43.25 29.08 25.28 83.08 78.46 31.19 26.88

Genotypes 1000 Seed weigl Biological yield Seed yiel( Harvest index

201C 2011 201C 2011 201C 2011 201C 2011

22108 443.35 420.43 516.67 423.33 214.45 148.20 44.17 7336.
22112 410.24 384.99 435.83 380.00 204.91 156.87 47.46 1%41.
22135 404.33 379.49 520.00 387.92 189.24 144.90 39.21 6037.
22151 418.62 399.49 480.00 387.08 187.67 151.43 39.01 6039.
22202 368.84 342.26 490.42 398.89 200.63 146.17 39.59 5734.
22222 364.7¢ 331.3: 592.0¢ 435.8: 201.6¢ 137.0¢ 33.21 30.7¢
22255 387.6¢ 360.1¢ 490.4: 447 .6¢ 207.4. 184.6( 42.7¢ 42.7:
Canitez 359.2¢ 339.1« 450.4: 360.0( 186.9¢ 134.97 42.0¢ 38.77
Derebucak 426.0¢ 399.3¢ 412.7: 34680 135.2: 105.6: 35.6¢ 30.9¢
Er-99 426.03 399.62 415.21 360.56 148.75 120.17 36.51 7333.

Mean 400.90 375.63 480.38 392.81 187.69 143.00 39.97 6536.
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TABLE llI
MEANS AND LDS VALUES OF INVESTIGATED CHARACTERISTICS INCHICKPEA GENOTYPESUNDER DIFFERENTLEVELS OF STRESSAPPLICATIONS
Genotypes Plant height Number of pod
Normal Late Early Control Mean Normal Late Early Control Mean
22108 44.50 46.67 47.17 46.33 46.17 26.67 19.17 35.33 20.83 25.50
22112 49.00 51.17 51.17 52.17 50.88 31.67 19.83 14.33 34.83 25.17
22135 32.67 33.67 34.50 36.67 34.38 33.17 19.00 21.17 46.50 29.96
22151 47.83 49.67 50.17 51.17 49.71 30.50 13.67 43.00 25.83 28.25
22202 37.50 40.33 42.33 41.33 40.38 31.33 22.17 24.83 36.50 28.71
22222 47.15 50.67 49.17 51.8¢ 49.71 27.17 31.67 33.5(C 40.8: 33.29
22255 38.67 42.17 40.67 41.8: 40.83 19.5(C 31.0C 20.8:¢ 22.5( 23.46
Canitez 33.0C 34.8: 35.61 34.5( 34.50 34.0( 19.3: 23.8: 16.8: 23.50
Derebucak 50.0C 51.3¢ 51.67 52.5( 51.38 26.5( 20.0C 33.0C 28.1% 26.92
Er-99 47.50 47.83 48.50 50.83 48.67 17.17 29.67 38.67 22.50 27.00
Mean 42.78 44.83 45.10 45.92 44.66 27.77 22.55 $8.8 29.53 27.18
LSDsa: 1.355;LSDg: 1.302 LSDsaxg: 25.42
Genotypes Rate of fertile poc Number of seed per plan
Normal Late Early Control Mean Normal Late Early Control Mean
22108 79.32 77.34 89.32 80.12 81.52 25.17 22.17 38.33 23.83 27.38
22112 83.66 84.85 70.37 91.62 82.62 29.50 22.83 17.33 37.83 26.88
22135 79.61 73.02 86.66 91.69 82.74 31.83 22.00 24.17 49.50 31.88
22151 79.49 70.18 88.91 77.38 78.99 29.50 16.67 46.00 28.83 30.25
22202 82.24 82.02 87.20 91.90 85.84 30.17 25.17 27.83 39.50 30.67
22222 79.4¢ 80.1¢ 84.7¢ 90.7¢ 83.77 25.3¢ 34.617 36.5( 43.8: 35.08
22255 59.6¢€ 85.27 66.21 79.9¢ 72.78 18.0(C 34.0( 23.8¢ 25.5( 25.33
Canitez 83.7¢ 76.81 74.3¢ 65.1¢ 75.04 32.3¢ 22.3¢ 26.8: 19.8: 25.33
Derebucak 78.3¢ 73.97 91.2¢ 85.97 82.38 24.3: 23.(0 36.0C 31.17 28.63
Er-99 72.2% 81.7¢ 87.7¢ 86.31 82.03 16.0C 32.67 41.61 25.5( 28.96
Mean 77.78 78.54 82.68 84.09 80.77 26.22 25.55 B81.8 3253 29.04
LSDg: 7.139;LSDsaxc: 14.28 LSDsaxc: 18.31
Genotypes 1000 Seed weigl Biological yield
Normal Late Early Control Mean Normal Late Early Control Mean
22108 498.6: 390.77 403.1( 435.07 431.89 399.0: 474.7: 537.5( 468.7* 470.00
22112 431.17 381.30 426.07 351.93 397.62 306.67 403.06 514.31 407.64 407.92
22135 408.63 370.30 387.27 401.43 391.91 306.11 470.84 608.34 430.56  453.96
22151 412.12 421.97 361.00 441.13  409.05 336.39 528.33 354.86 51458 433.54
22202 413.87 345.50 344.17 318.67 355.55 278.20 458.06 489.58 552.78 444.65
22222 423.17 269.80 345.00 354.10 348.02 371.94 484.58 553.47 645.83 513.96
22255 368.2( 408.7( 398.5! 320.2( 373.91 367.3¢ 482.9: 462.6¢ 563.1¢ 469.03
Canitez 468.8( 355.9¢ 272.3% 299.6: 349.18 367.2% 398.0¢ 413.8¢ 441.6° 405.21
Derebucak 446.0( 417.57 379.8¢ 407.4: 412.71 370.0( 462.2: 360.4: 326.3¢ 379.76
Er-99 420.5( 422.1% 420.1: 388.5! 412.83 299.3! 416.3¢ 392.0¢ 443.7¢ 387.88
Mean 429.11 378.40 373.75 371.81 388.27 340.22 957, 468.71 479,51 436.59
LSDsa: 34.09;LSDg: 46.45;LSDsaxc: 93.30 LSDsa: 81.91;LSDg: 76.99;LSDsaxc: 154.0
Genotypes Seed yielc Harvest index
Normal Late Early Control Mean Normal Late Early Control Mean
22108 107.7% 146.4: 269.7¢ 201.3¢ 181.32 29.9¢ 36.3¢ 51.0¢ 44.3¢ 40.45
22112 107.57 171.07 200.55 24438 180.89 35.90 42.80 39.05 59.46 44.30
22135 83.06 153.42 213.26 218.55 167.07 30.06 35.63 36.53 51.41 38.41
22151 90.86 158.99 184.33 24401 169.55 27.77 30.22 50.44 48.78 39.30
22202 71.29 165.37 235.80 221.14 173.40 24.10 35.80 48.49 39.92 37.08
22222 91.80 138.95 202.55 24416  169.37 25.21 29.41 35.88 37.44 31.98
22255 157.8: 148.9: 273.3: 203.9¢ 196.01 42.4¢ 31.0¢ 59.5( 37.97 42.75
Canitez 141.6( 129.9: 19€.05 174.2¢ 160.95 40.8i 33.71 47.41 39.72 40.42
Derebucak 124.5¢ 117.1¢ 121.8: 118.1: 120.42 36.6¢ 26.7( 33.0¢ 36.8¢ 33.31
Er-99 92.9i 116.1¢ 175.3( 153.3¢ 134.46 33.61 27.7:% 43.82 35.31 35.12
Mean 106.93 144.64 207.47 202.33 165.34 32.66 32.95 44.52 43.12 38.31
LSDsa: 45.31;LSDg: 31.13;LSDsaxc: 62.25 LSDsaxg: 14.62
F.Biological Yield Analysis of variance showed there were differermm®ng

The effects of years on biological yield were foundhe genotypes in terms of biological yield (Table As the
important (Table [). Biological yield in first yeawas means of years and stress applications, the hidfielstgical
determined 480.38 kg daand 392.81 kg dhin second year yield was taken from genotype 22222 (513.96 kg) @and the
(Table 2). For biological yield, the variations génotypes lowest (379.76 kg dj amount was taken from genotype
showed statistically importance in terms of thdedént stress Derebucak (Table 3). The interaction of genotypestress
applications (Table 1). As the both means of yeamsl applications which was calculated for biologicaklgi was
genotypes, the variations were measured betweer234@y found important as statistically (Table 1). Thehagt (645.83
da' (normal stress application) and 479.51 kg deontrol kg da') value was taken from 22222 on control periodsstre
stress application) for biological yield (Table. Il) application, and normal stress application had lheest
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(278.20 kg dd) value in which genotype 22202. The results of

study were similar to the previously studies whigtre made
by other researchers [12,16].

G.Seed Yield

Effects of the years showed statistically imporeana seed
yield (Table 1). The amount in first year (187.69da") was
higher than the amount of (143.00 kg'jlahe second year
(Table 2).

IV. CONCLUSION

Consequently, the more drought-resistant genot\g#k55,
Derebucak and Canitez are the promising genotymeseked
yield and some agricultural characteristics.
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taken from genotype 22202 in normal stress apjdicail he
data which collected for harvest index were simigith
previously results [8, 11].

International Scholarly and Scientific Research & Innovation 6(6) 2012

Many reseasche[z]

351

Practices on Environment,Biology, Environment and Chemistry
(ICBEC 2011), Volume 24, Page 28-32, December 2880ai, UAE.
2011.

A. Kahraman, M. Onder and E. Ceyhan, “Biodiversihd Biosecurity

in Turkey,” Biology, Environment and Chemistry (ICBEC 2011),

Volume 24, Page 33-37, December 28-30bai, UAE, 2011.

[3] E. Ceyhan, A. Kahraman and M. Onder, “Environmeifibcts on
Quality Parameters of Plant Product$Bjology, Environment and
Chemistry (ICBEC 2011), Volume 24, Page 23-27, bwezr 28-30
Dubai, UAE, 2011.

[4] K. E. McPhee and F.J. Muehlbauer, “Biomass Producéind Related
Characters in the Core Collection @&fisum Germplasm. Genetic
Resources and Crop EvaluatiofB: 195-203, 2001.

[5] M. Onder and A. Kahraman, “Antinutritional Factdrs Food Grain
Legumes”, 1! International Syposium on Sustainable Development,
volume 3, page 40-44, June 8;Barajevo,2009.

[6] Anonymous, 2012. http://faostat.fao.org

[7] B.T. Biger and A.E. Anlarsal, “Bazi Nohu€icer arietinumL) Koy

Cesitlerinde Bitkisel ve Tarimsal Ozelliklerin Belienesi”, Ankara

Universitesi Ziraat Fakiiltesi Dergidio (4), 389-396, 2004.

E. Oztg, B. Bucak, V. Al and A. Kahraman, “Farkli NohuEi¢er

arietinumL.) Cssitlerinin Harran Ovasi Kgullarinda Kga Dayaniklilik,

Verim ve Diger Ozelliklerinin Belirlenmesi” Hr.U.Z.F.Dergisi, 11

(3/4):81- 85, 2007.

[9] E.Ceyhan, M. Onder, M. Harmankaya, M. Hamurcu, &xdGezgin,

“Response of Chickpea Cultivars to Aplication ofr@w in Boron —

Deficient Calcareous SoilsCommunications in Soil Science and Plant

Analysis 38:17, 2381-2399,2007.

A. Bakaglu and M. Aycicgi, “Bingdl Ekolojik Kosullarinda Bazi

Nohut (Cicer arietinumL) Cesitlerinin Verim ve Verim Geleri Uzerine

Bir Arastirma”, F. U. Fen Ve Mihendislik Bilimleri Dergisil7 (1),

107-113, 2002.

M. Altinbas and H. Sepefiu, “Yeni Gelistirilen Nohut Hatlarinin

Bornova Kgullarinda Verim ve Bazi Tarimsal Ozellikleri Uzatim

Arastirmalar’, Ege Univ. Ziraat Fak. Derd38 (2-3):39-46,2001.

[12] C. Toker and M. Cagirgan, “Assessment of Response to Drought Stres
of Chickpea Cicer arietinumL.) Lines under Rainfed Conditions”, Tr.
J of Agriculture and Forestry, 22(6):615-621, 1998.

[13] L. Leport, N.C. Turner, S.L. Davies and K.H.M. Siglge, “Variation in
Pod Production and abortion Among Chickpea Cul§vamder
Terminal Drought” Europ. J. Agronomy24: 236—246, 2006.

[14] P.N. Bahl, D.P. Raju, J. Kumar, and S.S. Yadav,s&P267 A New
High Yielding Kabulu Gram”Plant Breeding Abstract$61(7): 862p,
1991.

[15] R.P.S. Pundir and C.K. Rajagophan, “Collection ohickpea
Germplazm in Timil Nadu”Jndia Plant Breeding Abstract$58): 391,
1988.

[16] S. Jana and K.B. Singh, “Evidence of Geographicalei@ence in
Kabuli Chickpea from Germplasm Evaluation Da@fopp Sci,33: 626-
632, 1993.

[10]

[11]

1SN1:0000000091950263





