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(Cicer arietinum L.)

Study of seed yield and some associated characteristics in chickpea
(Cicer arietinum L.) under drought stress conditions of Kurdistan
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Table 1. Some of meteorological parameters during cropping season 1998

in the Kharkeh experimental station
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20 Apr. 21 May 21Jun. 22Jul. 22Aug.
Min.temp.(°C) Les Jola> 2.61 24 9.95 15.1 15.1
Max. temp.(°C) bs Sl 12.63 16.4 24.1 30.7 29.3
RH(%) o Casb 60.2 57.2 58.1 38.9 321
Rainfall(mm) Sab 45,5 40.7 8.0 2.5 9.9
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Table 2. Stress and non-stress seed yield,DSI and mean productivity(MP) of chickpea genotypes

PHES :ng»& Jil:»
seed yield(g/m?)

ke e A ol e s e oS
No. genotype oS oS é" AJQL.&
stress
1 ICCV 92056 58.70 115.91 1.04 87.3
2 ICCV 92503 84.93 121.42 0.81 98.2
3 ICCV 92944 84.11 119.24 0.62 101.7
4 ICCV 93301 61.90 114.60 0.97 88.3
5 ICCV 94911 57.02 95.52 0.85 76.3
6 ICCV 94912 68.10 121.80 0.93 95.0
7 ICCV 94913 67.01 115.60 0.89 91.0
8 ICCV 94914 57.61 122.01 111 90.0
9 ICCV 94916 50.80 115.14 1.17 83.0
10 ICCV 94918 87.02 111.30 0.46 99.2
11 ICCV 94920 60.31 111.31 0.97 85.8
12 ICCV 94923 55.60 116.73 1.10 86.2
13 ICCV 94924 51.40 121.40 121 86.4
14 ICCV 94926 49.82 99.50 1.05 74.7
15 ICCV 94927 51.73 107.41 1.09 79.6
16 ICC 4958 48.61 118.40 1.24 83.5
17 Annigeri 46.04 113.21 1.25 79.6
18 ICCV 93050 56.44 89.91 0.79 73.2
19 ICCV 93217 41.92 92.73 1.15 67.3
20 ICCV 94202 46.73 89.74 1.01 68.2
21 53.2(check) 36.50 100.22 1.34 68.4
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Table 3. Mean comparison for different traits of chickpea genotypes under drought stress condition

e a=ls slaws

Bl )ﬂ: ;f\:u = )‘j;);‘**? 9x g RIS ol sle el sl st ) )i;';"“
. AD V) AANESE) H
== Jgtressj;eed I;;ys to .Palnt 100 SW(g) No. of primary No.of No.of
No yield(g/m?) flowering height(cm) branches secondary seed/10 pod
branches
1 58.7 def" 52.0 defg 206 h 15.3n 2.6ab 9.0 de 126a
2 849b 48.0]j 20.0i 21.8h 3.0a 9.6 bcde 143 a
3 84.1a 50.0 hi 25.3b 25.3¢g 3.0a 10.3 bc 16.0a
4 61.9 cde 50.3 ghi 20.6h 27.2 f 3.0a 9.6 bcde 116a
5 57.0 efgh 51.6 efgh 22.3 ef 28.1e 2.6ab 9.6 becde 140a
6 68.1 bc 50.0 hi 226¢e 28.6 de 2.3bc 9.3 cde 110a
7 67.0 bcd 49.0 ij 22.0fg 25.8¢g 2.3bc 10.0 bed 126a
8 57.6 efgh 51.3 fgh 22.0fg 249 cd 2.3bc 10.0 bed 103 a
9 50.8 ghijk 54.0 abc 23.3d 35.0a 2.3bc 86e 136a
10 87.0a 476 ] 216¢g 31.1b 3.0a 12.0a 13.0a
11 60.3 cdef 50.6 fghi 20.6h 16.9 Im 2.6ab 10.6b 116a
12 55.6 efghi 52.3 cdef 21.0h 298¢ 2.6ab 12.0a 143 a
13 51.4 fghij 53.6 abcd 16.6 1 22.2h 2.3bc 106 b 116a
14 49.8 ghijk 53.6 abcd 21.0h 18.0 jk 2.3bc 10.6b 12.3a
15 51.7 fghij 53.3 bcde 26.0a 20.0i 2.6ab 106 b 12.3a
16 48.6 hijk 53.3 bcde 23.6d 349a 2.6ab 9.6 bcde 12.0a
17 46.0 jk 54.6 ab 20.6h 22.0h 2.6ab 9.3 cde 12.0a
18 56.4 efgh 52.3 cdef 21.0H 16.2 mn 2.6ab 9.6 becde 10.6a
19 419kl 55.0 ab 176 H 16.6 Im 23ab 9.3 cde 106 a
20 46.7 ijk 55.3a 2001 18.3] 2.3bc 9.0 cde 126a
21 36.51 55.3a 18.37 17.3 kl 20c 9.0 cde 126 a
oSiba 57.71+0.8 52.0840.51 21.41+0.52 23.84+1.37 2.57+0.06 9.95+0.19 12.94+0.31
+SE

1SS L (sl e V0 Jla o 53 (Sl (s atals i O g05T el alie U35 511 sl e+
+According to DMR test, means having at least a common letter are not significantly difference at the 5% level of
probability.
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Table 4. Correlation coefficient for non-stress, stress seed yields and associated characteristics in chickpea genotypes under non-stress and stress conditions

Character Cio X2 X3 X4 X5 X6 X7 X8 X9
Seed yield(non-stress) X1 (25 Og)als s Slee 0.456* -0.002 -0.492* 0.256 0.207 0.176 0.283  0.522**
Seed yield(stress) X2 (S m)als s Slas -0.888** -0.820** 0.681** 0.828** 0.417* 0.367* 0.312
DSI X3 it 4y Conle o ls 0.787** -0.640** -0.385* -0.356 -0.278 -0.105
Days to flowering X4 AU 55, sl -0.615** -0.395* -0.253 -0.291 -0.312
Primary branches X5 Sy b gy sl 0.372* 0.406* 0.299 0.185
Secondary branches X6 alsl gla asls sluas 0.194 0.112 0.179
No.of seed/pod X7 4 56 (ls 4l sl 0.252 0.236
Plant height X8 S plis 0.486*
100SW X9 QlsVer O3 -

*and **: Significant at the 5 and 1% levels, of probability, respectively.
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Table 5 Path-coefficient analysis of different characteristics associated with seed yield of chickpea genotypes
under drought stress conditions
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Effects ] Path - Values , st

Days to flowering

Direct effect rois 5! Py -0.475**

Indirect effect via: G dl, ,.; 3

No.of primary branches s PV rop2y -0.060

No.of secon ary branches 4 ,u L;u PESEANRR I13Psy -0.225

No.of seed Po CME s 4l sl r1aPsy -0.03

Plant heigh & g el r1sPsY -0.031

Polled effects ST e Ty -0.82%*

No.of primary branches

Direct effect 5 P2y 0.096

Indirect effect via: 5l ,& ,\

days to flowerin .uf \, ol )\ 595 Sldas 2Pty 0.291
0. of secondary ranches algl ol a2 B sluws I23P3y 0.211
0.0f see P ant 430 Gls 4 Ls sl I24P4Y 0.048

Plant heigh &g gl I5ePsY 0.031

Polled effects ol @; Ly 0.68T%*
o.of secondary branches

Direct effect pay 0.569**

ndirect effect via: ,; J,\

Days to flowering 6».\15 5 wts" )\ 595 Sldas r13p1y 0.187

No.of primary branches aJyl oo a2 la sluw I3p5Y 0.036

No.of seed/pod "M s il sl I24PsY 0.023

Plant heigh &9 sl I3505Y 0.011

Poold effects ST e ry 0.828%*
o.of seed/plant

Dléec (teff%c ‘ pay 0.120*

ndirect effect via: \

Days to flowering iy ty{i&‘ KB ff\f; r14P1y 0.119

No.of primary branches aJol ol a2l slaw 124P5Y 0.039

No.of secondary branches 456 s als sl I34P3Y 0.110

Plant height &9 sl I3505Y 0.026

Pooled effect ol o= r2y 0.417*
Tant hel ht

Direct effe . psy 0.105

ndirect effect via: 5l ,& ,\

Days to flowering 6».\15 5 wtsp )\ 595 Sldas r15p1y 0.138
0.0f primary branches Aol la a2 sluws I502Y 0.029
0.0f secondary branches 45t ol als sluws I3sP3y 0.063
0.0f seed/pod M s 4l sl I3504Y 0.030

Pooled effect Sy pyes Tsy 0.367%

gsmual effect
R adjusted

S, S50 I6S

aw\.ucaca;

=0.963

*and ** :Significant at the 5 and 1% levels of probabiliy, respectively.
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Study of seed yield and some associated characteristics in chickpea
(Cicer arietinum L.) under drought stress conditions of Kurdistan

H.Kanouni!

ABSTRACT

To study seed yield and some associated characteristics in chickpea under drought stress conditions and
to identify tolerant lines, an experiment was conducted in Kurdistan Agricultural Research Station during
1998 cropping season. In this study twenty-one Desi type chickpea genotypes including twenty entries
originated from International Crops Research Institute for Semi Arid Tropics (ICRISAT), as well as a local
check (Pirouz) were sown in tow separate RCB design with 3 replications under stress and non-stress
conditions. Drought Susceptibility Index (DSI) was estimated based on seed yield of chickpea genotypes
under stress and non-stress conditions. Simple correlation coefficients and path analysis were also
calculated and performed. Results showed that, there were considerable genotypic variations for yield and
yield components among chickpea genotypes. Relationships between number of secondary branches,
100seeds weight, plant height and seed yield was positive. Correlation between days from sowing to
flowering and seed yield was negative (r = -0.821**). Number of secondary branches had the highest direct
effect on seed yield. Thus, early maturity and more secondary branches implied to be more associated with
higher seed yield under drought prone climates in Kurdistan province.

Key words: Chickpea (Cicer arietinum L.), Yield and yield components, Non-stress, Drought stress,
Correlation, Path-analysis
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