[ Downloaded from agrobreedjournal.ir on 2025-10-26 ]

[ DOR: 20.1001.1.15625540.1393.16.2.2.9 ]

V'O‘ﬁ,lé‘)}fﬁkd’.‘”"
IFAY Gl oo slod i LS M

3956 S W gi) O os (Sl 9 4ild & Whos T Jod g 18 Dlao 9 (Sl i
(Cicer arietinum L.)
Effect of drought stress on physiological traits, grain yield and its components in

chickpea (Cicer arietinum L.) genotypes
TN g s 315 el eg ¢ S5 Oslen ¢ Falo ey 5 a3 e au 5w ol

oUw>

k4
;rimé\)_,,\}uu;w‘&jgxgowﬂ&ﬂ;\ ATAY LN w9 1S Pl O ( FPL 0 ‘éél@.d‘.é‘eé}eujw

AV A (TN .00t (215 pole dloxo (Cicer arietinum L.) s sv gl 55

33 4013 5 ot Uy S 3531 b Slio DSl (g1 it § OT 13! (52 9 9,5k 0 (K 1 3 sgtin 4
KIS 33 1FAR-Ae ely) Jlo 58 SIAE ilo3T & 9 (Slae 50 hle)T & CIB 58 3955 3§ 11 (i id Lyl y
Sl gl 7 b b goud 35 SBD 7 OHge 4 G145 bl Wb F 518 wsp 3350 Oliwd 7 oIKLIS (55 9Lis
SLAD 5 50 355 i gii1 9 (ol S 7 50 ;o 9 Sellae Skl w33 95 . MTHd 1ol 4 41, 4w 58 dolai ks
S 5 3158 (Ll 859 (Sl i 4 Sl 9 o S L 9 8 e STt 4l 8 hes 9 B 518 (2
GolT 0235 88 Jolis ol ol . 11 5155 dw 30 B3l Joll” GBS gh 7 b 4l » g6 O g0 &SI alodT
25 8145395 Calaad (s la3T (pmf 30 AS5393 3958 955 14 ol £95 ole § (5l ST auils sk 1Y 91 33 53sT)
sl (g5t 9380 S5 NS Sy NI (15 9 (ha9) 10 90 Sl 6 (b 02 5T b 9 (g Al 0
e Joxio § s § Jgmaom 0 § Jgmam p G09S 4 i 4 Jood 9 ol Gl el Sl odlaiul b 410 3 ;e
£8 96T Olgao 4 Cd y 4 el U19 50 418 9 BME Sluw gl Caaly (Kis il 45 318 Ol uls . Hud (suwey F° (K5
Ol 30 I o lo3T 58 .Culf Sl 36 410 Ao 039 p 4TIl 3 il 410 & Khos (S 33 T Al ool § Aoy
Sl4539) Culud wao s TT Slyls (s 4o Jostio S wigi 9 Cdb sl woyd YA (Kis pid cond Sl439 colud
S14538) Calad § (o995 dl> yo 38 3l b (b 9 3T Cadled oy 500 B3k 31 5393 Lpolecr S35 b duslin 33 sl
88145395 o lidad Slao 31 Olg oo 45 oo 5 4y Lhalo3T gl (bl b sulie (T =+/0Y™) (18 %o § e 4l
55 03l (K i 4 Joo S9:0 o 9950 S S T 50 ST 9 b e 3Tl

(81439 Culin 9 8950 ( Kl fooxd Glowas™! 8 b rsuuls” (sdoilg

Lib oo 33 0l Ll i )ST 4BOLY 1 o s i WA/ YV o )b IYRYRYNCSL s
(sioadel@yah00.com 5 5 S ) (outtsS” 4518) 01 ) DB Mool 5 el e ozl guiae Slis S oty (555 liS aSlsils HLsils

Obns S ol (55 5LaS 0utSCtils iyl ol )87 (g sl Y

Olws S el mbie 5 (65,5l Dlidond S0 5lskul ¥

Olws S o8t (6 5y LaS” 0aSKiils sl F

O 8 o881 (5551 0aSltils byl pnlis IS (g skl -0

9


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.2.2.9
https://agrobreedjournal.ir/article-1-36-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-26 ]

[ DOR: 20.1001.1.15625540.1393.16.2.2.9 ]

AN Olsls ¥ et o 5l 0151 o) psle

sl (Sto 54 s ST 1S 55
o Sl 5 Jomete Slacd 65 50 15 G145,
S5y Cglie a5 65k 4 cals il dals Hles
Or g B Coshy Ll 5 )3 e Sl 456 YO
ey (S 5 Lyl i fa gl p 4t
Gl 55 05nST adl gl b (S i
05 S JUist 153 G b S i 5 e g
0581 Gaas 8 A5 o s 05081 U805
O3ls 2l (g, OLE (Asada, 1999) 5 45 s Jled
SIS 53 I 0581 GG S e
s Ol e Wyl g5l ol adas 5100 Hls 5 glass
Lo 5T G b 5 ST 5T plos (s
5,5 oyl ST s b asle oluST| =T
Lyl s s - T ;= .(Agarwal and Pandey, 2004)
JUazl s gl b 51 i A g5 Sl St 25
S e e Sl s 05, S
3 s ! (Thipyapong et al., 2004) 1S s
OLLKan 5 W5 5 5 (Srivalli er al, 2003.) o1, Kan
oSt s ("J’"T op) A& 4 (Bogges et al., 1976)
S i 5l a5 a7 sl adl sl
S el g 48 Colodids 3,158 L Ales S o La
(SIS i 5 (S Sl (gl
J=8 5T S e My Rl (S LS 3
syls A OLS 5 gals ps dool s jla ST
s 8! «(Reyes and Cisneros — Zevalles 2003)
5 L 53 (S 0 o o 55T ) 2l
.(Demir and Kocacaliskan, 2001) C—wloi i 5 ) Jf
(Fazeli et al., 2007 ) &1 )LSen 5 Josb adaly -pl 53
ﬁ@éﬁé—@&a&.@;{rﬁ)fu\bbow
o ol 5 ey slae ol sl (e
redhe (Sas 15 Ll g (6 keSS
#4555k bas e Dlho (ST (ST gla, 8 550
o\,&aﬁjtj_p.,\_;)\gu;_adi_.u@@,uﬁp
Slac g5 Lles S sl (Blum et al., 1981)

ay

400
105 Y g L g Gl b 4 (S i
S g St bl s,
5 lbodism sl STy sloml o 5 S (s
sei o ol OlalE js Ssline S5t e s
Ls;b‘l:? ale> ! 5 s5< .(Pattangual and Mador, 1999)

D}J_>=Ag5.§ WS

oS o ded 5o sE s edas Hb 4 S
0,93 Jl Glodes 3w )3 934d o0 C,..':S‘..LJQJ},@
Ol 53 olE ol ol al o St 25 L OT Ad,
s plas 6\,\;,\.&)lpa~/\wﬁ;cbg
4 &S5 5 Ol S Okl 53 5 LBL o Slgm o )
5530 CiS an VL oyl 5L 8 40
oYY s 0T GV Le u g g 5405 olazs
AT
3533 Slac—5 55 o lebede B g s
odi S (Sas s an i STy blsd
& (Mafakheri et al, 2010) Cul
5 gk «(Singh et al,  1991) oL San
o33 5 Olam 5 (Silim and Saxena. 1993) L_.S L
5 5unS oRn yd G » = (Rahman and Uddin, 2000)
STy 3 Sl sl 3, She b
Lacs 5 3 Shes obj,l a8 duy oo i 4 .diles S
abois SO Ulsie 4 by ogllas 5 5 bl s
St o Jamie glac S 55 g lulid )3 gk
Gm b V) 35 Coaglie Lae s 5 oml il o
oz 310057 oo s o S slie (sla, 1875
OLalE s St a foows 0liS s (sl 87550
3 g sl (ST sllae Condy Lai (2l
«(Turner, 1986) Ceul &5 1 glass s, culin oo b
e (T35S il 53 0L 228y ol 05
Gladsbe bl Lis 5 G (2alS ) 5hte 4 bk,
5SS (Mansfield er al, 1990) dsb o 5

Cnslin Ol sn oy > (Kafi et al., 2006) O ,Sen

é&gww)&a&aéu%‘ﬁj)bé‘dj})


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.2.2.9
https://agrobreedjournal.ir/article-1-36-en.html

[ Downloaded from agrobreedjournal.ir on 2025-10-26 ]

[ DOR: 20.1001.1.15625540.1393.16.2.2.9 ]

S i (St 25 "

2 :ILC8617 1:TLC8262) 15 53 i 63514 5 Lo
6: S5: Sel93TH2447 4: FLIP96-90C 3: ILC482
9: &:FLIP99-48C.¢ 7: FLIP97-26C (FLIP98-108C
d1: ARMAN «10: X9TH5K10 Sel96TH11439

14:  (13:

Sel93TH24469 «12:  FLIP93-255C

«16: FLIP00-6C «15: FLIP 97-211CFLIP00-82C
Jsle Ol s s (i VY G s AA 3T Y
S oS cline s 8 8 i s 23
$503\iS (Madl oy Sl S 50 Gy 5 e )
392 30 D 55 51 5 035 ICARDA) St Gbbis
o5 e a5 Pl Olides A o5 Ul 5o
(=05 e 035 sy o) Ak 2l Sl Ol S
Olgisl Tdw Uy st 13 ol el pLS 3l 5
SEEIVCR, W L RS ) PN -] W YU O L. Py
+ (Mafakheri et al., 2010)0|,Ls 5 ¢ 5L
ol pluls Sis 4 Jamie glaca s Ol se
Aol L (g e ler sy =y 03 G 55 A s
2P e e S s Y0 WSS e Sl s,
A G i8S s Oy d g s b gl
Coos s S o alols 5 20 93 byl SO o alsls
(=) Sis s oo slas ST L oot
ST sles s ol s e 8 )3 2 e
w3 oled 5 A plaul LSS 5500 a o sllas
Lo 5 (Fisl Ol 5 S5 il s 2T (S0 S
o3l Ol ¢SS Jdr 3 LiulajT 093 P o3 b

Cwlodds

@Ul5 o Glaais, e 05 ¢ SiS 4 Jasuie
5l (Shst JAS S diyls | (g mie O L
55553 SO L (b 05ST gl A 5 2158
o P T cClianl s 4555 Glad sl Hltle DU
5 JLsd 058 o5 RS 5o b 51 ST Js
o5 9 bl 4 Oolust 2als Eel Jo oLS 5
5,5 Lis s Sl (SKas 5 0ld 459y slad sh
S5 ol AL s AE AT S b &)
23 oS pla i 5 S5 58 i Sl
sl Gl b e I o (S BT 4 ey
A5 5l (St 15 6lyls e 55 45T oo 65
G (sl 53 ST el 5 1 A la, 2 s SV
L Lol ST Job (o 5T Sl Dl ot
G5V s S g e 5 1S5, ulha
0 35 (Sis 4 Joo Blod I 5 3 O gline

NP

L _rgy 9 3l

a0 o M- el dl s G o]

=105 OLalS (5t g 58 o8t Lo T 5 Lo
93 Sy g do Oliws S o815 (655 5LaS 0uSLiils
At ol ) g SIS 5 lae e 2lesT
e s, Gla D S s 4 glas e ShlesT
plawit 1SS 4w 53 (Bolas JolST slacSToh - b I
e 53 53 ol slas aalesT ol 50

el O () (St 25 5 e 5T

\Vﬂ~g\)jJ.éL;b)>ﬂbjTJ~Lg\},adb;}dub;-\i)\gi)\}:a—\ Jsd

Table 1. Monthly rainfall and temperature of experimental site during cropping season of 2011

RESTS
March

Rainfall (mm) Sabole 618
Max sl 147
Min 5l 3

Mean 5L 8.9

e ol 4y
Temperature

i)l sbs 5o sls BT
April May Jun Jul Aug
76.7 0.3 0 0 0
17.9 27.5 327 327 28.7

7 12.3 18 18 13.9

12.45 19.9 2535 2535 21.3
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Tab.2. Mean comparison of yield and yield components of chickpea genotypes under non stress (normal irrigation) (N) and stress conditions (S)
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35 gl 55 Grain yield (kg.ha™) Pod.m Unfilled pods (%) No. Grain.m™ 100 Grain weight (g)

Chickpea genotypes MN) s o5 (S)ps (NS5 s (S) s (N) 25 090 ) s (N) 25 00 ) s N) 5 094 S) s

1 ILC8262 1354 a-c 433 k-m 498 b-e 163.81 000g 0.15f¢g 529.3 b-d 163.81 24.6 q 24.5q
2 ILC8617 1277 a-f 511j-m 498 b-e 197.1kl 286¢c-g 6.18ag 484.9 b-¢ 189.9 ki 25.8n-q  25.0p-g
3 1LC482 1406 ab 858 e-1 439.7b-g 2673 h-l 0.00g  0.08g 473.6 b-¢ 279.6 h-1 28.6i-k 29.5 h-k
4 FLIP9690C 1266 a-f 550i-m 4659b-f 16831 051 f-g 7.46a-e 469 b-e 155.51 26.6k-q  27.3k-q
5 SEL93TH 1166 a-g 733h-m  419.5b-h 263.9h-1 10.5a 2.6d-g 376.6 d-g 256.21h-1 28.7i-0 27.6 jp
6 FLIP98108 1253 a-f 709 i-m 370 d-j 198.8 ki 3.77b-g  7.56 a-d 3555¢e-g 184.8 ki 353 b-e 36.4 a-c
7 FLIP9726 1381 ab 344 m 4374b-g 18511 0.00g 0.00g 442.3b-g 185.4 kl 30.6 g-j 35.5b-d
8 FLIP9948 1316 a-d 775 g¢m  385.9c- 243.4j-1 0.00g 257 d-g 397 c-g 239.7i-1 32.7eg 31.0 g-i
9 SEL96TH 988 b-g 774 g-m  377.1d4 267.6 h-l 10.55a  3.65b-g 335eg 274.7 h-l 28.5i-0 26.5 k-q
10 X9THSKI10 1224 a-g 833 -1 3484 ek  247.7j- 1.62d-g 638 a-f 348.1 e-g 236.3 j-1 34.7c-f 32.7 eg
11 ARMAN 1299 a-e 873 d-k 450.b-g 254 i-1 1.32eg 092fg 453.6 b-f 283 h-1 28.8 i-n 25.6 0-q
12 FLIP93255 1263 a-f 408 Im 4619b-f 17151 3.12c-g  5.36a-g 474.7 b-e 180.3 ki 26.0m-q  24.9pq
13 SEL93TH 1548 a 910 c-j 5293b-d  321.7 fl 0.18 f-g  7.7la-d 535.0 be 296.3 g-1 29.0 i-m  28.5i-0
14 FLIP00S2 1516 a 855 e-l 570 b 395.5 g-1 1.05fg 3.91b-g 564.3 ab 284.1 h-1 26.4 1-q 28.5 i-o
15 FLIP97211 1619 a 845 e-l 513.9b-d 264.2 h-l 0.7fg 1.88dg 523.9 b-d 259.1 h-l 31.1 gAi 31.3 g-i
16  FLIP0O06C 1343 ac 838 f-1 418.7b-h 2648 h-l 431b-g 4.57ag 405.9 c-g 253.1 h-l 32.0 f-h 311 gAi
17 AZAD 1348 a-c 980b-i 408.1 b-i 315.7 f-1 373b-g 3.97bg 3933 ¢c-g 302.6 f-1 33.0 d-g 292 h-l
18  PIROZ 1334 ac 958 b-j 728.1a 543 be 6.13a-g 9.77ab 6843 a 487.8 b-e 19.0 r 1851
19  BIVANI 1492 a 1228a-g  415b-h 318.8 f-1 894a-c 425bg 379.1d-g 253.5 f-1 37.7 ab 38.7a
Mean oS 1337 759 459.8 260.6 3 4.16 454 253.5 29.4 29.1
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Means in each column, followed by similar letters are not significantly different at 5% probability level, using Duncan’s Multiple Range Test
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Table3- Estimation of drought tolerance indices in chickpea genotypes

35 Sl 5 O e el T 4 Sl e Ll
Chickpea genotypes STI SSI
1 ILC8262 0.328 1.537
2 ILC8617 0.365 1.387
3 ILC482 0.676 0.901
4 FLIP9690C 0.389 1.308
5 SEL93TH 0.479 0.859
6 FLIP98108 0.496 1.002
7 FLIP9726 0.265 1.737
8 FLIP9948 0.571 0.95
9 SEL96TH 0.428 0.57
10 X9TH5K 10 0.57 0.739
11 ARMAN 0.635 0.757
12 FLIP93255 0.228 1.566
13 SEL93TH 0.789 0.952
14 FLIP0082 0.726 1.008
15 FLIP97211 0.765 1.107
16 FLIP006C 0.63 0.87
17 AZAD 0.739 0.631
18 PIROZ 0.715 0.653
19 BIVANIJ 1.026 0.408
Mean St 0.573 0.995
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Table 4. Chickpea genotypes group comparisons under non stress conditions (mean + standard error)
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3 e ity b slan 55 3 Sos ol b slas 55 3N os ety b sla 55 3 Sos iy b sla 55 3 Nos ety b sla 55 3N es oty b slas 55
P i Join sVt Jon s ol F ! st F Y b F
Tolerant and high yield Tolerant and low yield Susceptible and high yield Susceptible and low yield High yield potential Low yield potential
Plant characteristics potential genotypes potential genotypes potential genotypes potential genotypes genotypes genotypes
i35 Sas
o , 1451+5.03 120749.2 5.36° 1367+6.8 1257+7.07 2.05™ 1409+11.8 123249.8 6.8
Grain yield (kgha™)
c!w do-lg 53 IO sl
) 501.7+1.01 389.1£1.1 9.9 465.9+1.08 442.8+1.1 02" 501.7+1.04 414.7+1.1 81"
Pod.nm
O S da s
3.140.8 33+13 0.09™ 0+0 44+1.1 14.7° 1.5+0.4 3.8£1.2 48°
Unfilled pods (%)
oty 5 4l s
o, 494+0.9 381.4£1.1 9.6™ 483.8+1.2 430+1.1 12™ 494+1.1 407+1.1 94~
No. of grain.m™
dlsdn 0y
o 29.6£1.09 31.1£09 9.3 27.5%1.3 28.4+0.9 1.7 28.5+1.2 29.8+0.9 1.5™
100 grain weight (g)
Sl ks
e 52.87+0.03 57.1+3.04 0.7 30.75+4.05 42444 3.01™ 41.81+2.04 57.1143.9 0.006™
Stomatal Conductance (mmol.m™.S ™)
L5y Ao o 3lAnST J3
. . S . S 0.283+0.02 0.232+0.02 41" 0.267+0.02 0.327+0.01 3.06™ 0.275+0.02 0.279+0.01 0.06™
PPO in Vegetative Stage(U/mg protein)
Lol dl o 3lAnST) o
. . TS JAOL 0.14+0.01 0.16+0.02 1.5™ 0.10+0.006 0.114+0.01 0.06™ 0.12+0.009 0.137+0.01 0.005™
PPO in Reproductive Stage( U/mg protein)
ns, * and ** : Not significant and significant at 5% and 1% probability levels, respectively 4055 & 5 doys gy el mglan )3 4l e 51 das b 5 @ iy i S

aA


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.2.2.9
https://agrobreedjournal.ir/article-1-36-en.html

S i (St 2

(Wb o 3,1kl Col il £ . SSle Sl slael) (St 20 Ll 53 5550 slacs 55 89,5 b Slaslie -0 J s>

Table 5- Chickpea group comparisons under drought stress conditions (mean + standard error)

s i bslanggs 3 Shee el b sl 3 Shas ity b a5 3 Shes ol b sla 55 s ECNES
A i F ol 5N ] F Jroe e F
Tolerant and high yield ~ Tolerant and low yield Susceptible and high yield ~ Susceptible and low yield Tolerant Susceptible
Plant characteristics potential genotypes potential genotypes potential genotypes potential genotypes genotypes genotypes
4ls s ISLJ— Y N N
L N 6.48 388+5.3 582+6.2 8.5 874+8.4 485+5.8 100.1*
Grain yield (kg.ha™)
| SMe slws
) gl 133" 156.120.5 199.940.7 0.14™  2885:0.7 187.120.5 51.4*
Pod.m
e
S 0.1 6.5740.7 5.83£13 9.9*  394+09 6.2040.7 0.002™
Unfilled pods (%)
da.».\>l_5 3 4l sl N s N
. 5 9.09" 174.5+0.7 193.2+0.7 0.1 281+0.6 183.8+0.7 65"
No. of grain.m
s o iy
. . oo 0.05™ 30+£2.5 28.2+1.1 4.7° 30.01£1.07 29.13£1.8 1.02™
100 grain weight (g)
syl ns s .
D 1.63 7.8+0.065 8.363+1.006 0.15 12.14+0.69 8.081+0.08 13.58™
Stomatal Conductane (mmol.m™.S ™)
g gy do po ST 3
. _ e S 3.55™ 0.336:0.033 03600027 007™  0339:002  0.36120.03 0.03™
PPO in Vegetative Stage (U/mg protein)
2l A o 5IST
s S 0.001™ 0.0979+0.011 0.0648+0.007 46°  0086x001  0.08£0.009 19™

PPO in Reproductive Stage (U/mg protein)
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ns, * and ** : Not significant and significant at 5% and 1% probability levels, respectively
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Table 6. Simple correlation coefficient between grain yield and yield components of chickpea genotypes
under non stress condition

1 3 4 5 6 7
1 Grain yield 4ls s Slas 1
2 Pod.m? e ol 53 M sl 0.41 1
3 Unfilled pods SN S 5 Aoy (%) -0.499" -0.12 1
4 No. of grain.m” el dlg 55 4l sldss °0.512 *0.966 -0.349 1
5 100 grain weight &ls Ao 05 0.096  *0.781- 0.082 “*788.0- 1
6 STI LS VR ) 0.587" 0.182 0.143 0.12 0.347 1
7 SSI 5 4 Sl a5 s 0.117 0.117 °0.570- 0.279 -0.331 “0.729- 1

M)Adglj-lw):c;;dmp-lc)bﬁ)b&.u S Ay

*and ** : Significant at 5% and 1% probability levels, respectively

6(.1:’-ui.‘:L{‘Jija.sjsu'tgl.a;n:}}j.sjgh.&L;\k\j:ﬂwma:bw%\y—vgl}&
Table 7. Simple correlation coefficient between grain yield and yield components of chickpea genotypes
under drought stress condition

1 2 3 4 5 6 7
1 Grain yield 6ls 5 Sles 1
2 Pod.m? ek drl 53 M sl *0.701 1
3 Unfilled pods e S s Ay (Y0) 0.184 0.390 1
4 No. of grain.m” el Ay 55 &l slun *'0.896 “0.986 0.278 1
5 100 grain weight $ls o 05 0.205 0.307- 0.191- -0.318 1
6 STI R VPR *0.949 “0.652 0.131 “0.667 0.199- 1
7 SSI G4 Sl esla 70.906- °0.647- 0.215-  *0.686- 0.131 0261 1

Ao sz oS5 5 o ys gy ezl = gla 53 s e 5 4 bk

* and ** : Significant at 5% and 1% probability levels, respectively
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Table 8. Mean comparison of stomatal conductance (mmol.m .S ') in vegetative stage of chickpea

Ll gl (gre Dol M):@Jb\claa):ﬁ\:é\ub.u?b}anuﬂuﬁg.uméfﬁﬁ 29, 6\JIAS&LAQ:§7L:» O gt A
Means in each column followed by similar letter(s) are not significantly different at 5% probability levels, using Duncan’s

Multiple Range Test

genotypes in non stress and drought stress conditions

Ses i S O3

385 S 65

Chickpea genotypes ~ Drought stress ~ Non stress
1 ILC8262 7.9n 83.3h-m
2 ILC8617 8.8n 48.3c-g
3 ILC482 9.8mn 33.1g-j
4 FLIP9690C 8.2n 41.0e-1
5 SEL93TH 9.0n 26.1i-n
6  FLIP98108 6.8n 65.0a-c
7  FLIP9726 7.7n 32.7g-k
8  FLIP9948 12.21-n 45.3d-h
9 SEL96TH 9.9mn 67.0a-c
10  X9THS5K10 12.41-n 68.0Ab
11  ARMAN 10.31-n 48.2c-g
12 FLIP93255 9.1n 29.6g-1
13 SEL93TH 19.7j-n 76.7TA
14  FLIP0082 7.4n 63.7a-d
15 FLIP97211 9.4mn 34.5t
16  FLIP006C 13.9k-n 42.3e-1
17 AZAD 11.71-n 52.7b-f
18 PIROZ 15.9j-n 65.5a-c
19 BIVANI 17.5j-n 54.4b-e
Mean Sl 10.9 48.6
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Table 9. Correlation coefficients between plant characteristics of chickpea genotypes under drought stress
condition in pot experiment

1 2 3 4 5 6
1 Grain yield als > Shas 1
2 Stomatal coductance S5y gl 0.660" 1
3 PPO in Vegetative Stage gy A e 5 ST s 0.316 0.521* 1
4 PPO in Reproductive Stage sl Al e s SIS LS 0.112 0.387 -0.249 1
5 STI S5 e e la 0.949° 0.669°" 0.348 0.083 1
6 SSI S5 w el esle 0906 -0.540" -0.210  -0.106 -0.729" 1

M)Adgljszc;;dwlc)bﬁ)b&.u S Ay

* and ** : Significant at 5% and 1% probability levels, respectively
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Table 10. Mean comparison of polyphenol oxidase activity (U/mg protein) in vegetative and reproductive

stages of chickpea genotypes under non stress and drought stress conditions

s d> il dl e
Vegetative stage Reproductive stage
3539 slad 55 S sk S S sk S i3
Chickpea genotypes Non stress Drought stress Non stress Drought stress
1 ILC8262 0.23914 0.286c-j 0.118b-h 0.08¢-h
2 ILC8617 0.324b-h 0.373b-g 0.076¢-h 0.04Gh
2 ILC482 0.375b-g 0.349b-g 0.100c-h 0.06f-h
4 FLIP9690C 0.334b-h 0.332b-h 0.066f-h 0.09c-h
5 SEL93TH 0.320b-i 0.386b-f 0.141a -f 0.08¢-h
6 FLIP98108 0.329b-h 0.343 b-h 0.161a-e 0.05f-h
7 FLIP9726 0.294b-i 0.440a-c 0.100c-h 0.11b-h
8 FLIP9948 0.249¢-j 0.373b-g 0.221a 0.11 b-h
9 SEL96TH 0.263d-j 0.257d-j 0.137a-g 0.06 f-h
10 X9TH5K10 0.294b-1 0.415b-e 0.175a-d 0.10 c-h
11 ARMAN 0.123J) 0.17%h-j 0.105b-h 0.06f-h
12 FLIP93255 0.326b-h 0.2451j 0.128b-h 0.04H
13 SEL93TH 0.323b-h 0.423a-d 0.089d-h 0.06f-h
14 FLIP0082 0.156]j 0.267d-j 0.131b-h 0.08d-h
15 FLIP97211 0.273c-j 0.283c-j 0.181a-c 0.05f-h
16  FLIP006C 0.215g-i 0.252¢-j 0.193ab 0.14a-f
17 AZAD 0.366b-g 0.35%-g 0.158a-¢ 0.09d-h
18  PIROZ 0.227f4 0.460ab 0.146a-f 0.10c-h
19  BIVANIJ 0.331b-h 0.571a 0.120b-h 0.07e-h
Mean HSole 0.282 0.348 0.134 0.082
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*Means in each column followed by similar letter(s) are not significantly at 5% probability level, using

Duncan’s Multiple Range Test
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Effect of drought stress on physiological traits, grain yield and its components in
chickpea (Cicer arietinum L.) genotypes

Sio-Se Mardeh, P.l, F. Sadeghiz, H. Kanouni3, B. Bahramnejad4
and S. Gholami’

ABSTRACT
Sio-Se Mardeh, A., F. Sadeghi, H. Kanouni, B. Bahramnejad and S. Gholami. 2014. Effect of drought stress on
physiological traits, grain yield and its components in chickpea (Cicer arietinum L.) genotypes. Iranian Journal of Crop

Sciences. 16(2): 91 -108. (In Persian).

To investigate drought stress effects on grain yield and its component in chickpea genotypes and its relation
with physiological characteristics, nineteen chickpea genotypes were evaluated in field and pot experiments at
the Faculty of Agriculture, University of Kurdistan, Sanandaj, Iran, in 2010-11 cropping season. Field
experiment was carried out as split plot arrangement in randomized complete blocks design (RCBD) with three
replications. Irrigation and rainfed conditions were assigned to main plots and chickpea genotypes were
randomized in subplots. Grain yield, some yield components and drought resistance and susceptible indices were
measured and recorded. Pot experiment was conducted as factorial arrangement using RCBD with two factors
including irrigation treatments (irrigation at -3 (control) and -12 bar (stress) of soil water potential) and 19
chickpea genotypes as second factor with three replications. In this experiment, stomatal conductance at the
vegetative stage and polyphenol oxidase activity at the vegetative and reproductive stages were studied.
Chickpea genotypes divided in high and low yield potential and drought tolerant and susceptible genotypes
based on seed yield under drought and control conditions. Results showed that drought stress reduced pod and
grain per square meter by 43% and 44%, respectively and caused 43% reduction of grain yield, however, it did
not have significant effect on 100 grain weight. In pot experiment, drought stress reduced stomatal conductance
by 78% and drought tolerant genotypes had 33% higher stomatal conductance in comparison to drought
susceptible genotypes. There were highly significant positive correlation (r = 0.52**) between polyphenol
oxidase activity and stomatal conductance. It can be conclude that polyphenol oxidase activity and stomatal
conductance would be useful physiological traits for improvement of drought tolerant genotypes in chickpea

breeding programs.

Key words: Chickpea, Drought tolerance, Stomatal conductance and Polyphenol oxidase.
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