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Table 1. The characters of the used germplasm
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Gen. pedigree Gen. name Gen. number Gen. pedigree Gen. name  Gen. number
ICCV92311 x ICC17109 ICCV10314 11 ICCV2 x ICC17109 ICCV10302 1
ICCV92311 x ICC17109 ICCV10315 12 ICCV2 x ICC17109 ICCV10303 2
ICCC37 x ICC12451 Jam (Con. 1) 13 ICCV2 x ICC17109 ICCV10304 3
ICCC37 x ICC12451 ICCV10105 14 ICCV2 x ICC17109 ICCV10305 4
ICCC37 x 1CC12451 ICCV10111 15 ICCV92311 x ICC17109  ICCV10307 5
ICCC37 x ICC12451 ICCV10112 16 ICCV92311 x ICC17109  ICCV10308 6
ICCC37 x 1CC12451 ICCV10114 17 ICCV92311 x ICC17109  ICCV10309 7
ICCC37 x ICC12451 ICCV10115 18 ICCV92311 x ICC17109  ICCV10310 8
ICCV93954 x ICC11321 ICCV10117 19 ICCV92311 x ICC17109 ICCV10311 9
ICCV93954 x ICC11321  Pirouz (Con. 2) 20 ICCV92311 x ICC17109  ICCV10312 10
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Table 2. Results of analysis of variance for different traits in 20 genotypes of chickpea
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Joves, Degree of Relative i ©s ©5 o9 100-kernel
SOV freedom water Number of Number of Number of Number of Plant weight
content sub-branches main branches  seed per plant  pod per plant height
Sk 2 6.31™ 38.43%* 18.47% 40.14** 65.93** 4.81*
Block
55 19 25.23% 3.66% 18.68** 18.59* 20.98*  236.81%
Genotype
> 38 1157 173 9.02 10.07 9.18 265
Error
et 2 11.64 17.07 16.78 19.62 13.24 5.27

Coefficient of variation
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*, ** and ns indicate significant at 5%, 1% probability levels and non-significant respectively.
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Continue Table 2. Results of analysis of variance for different traits in 20 genotypes of chickpea
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T index yield podding
Sk 2 169.95* 1274.54¢ 18.94 ™ 3.35™ 0.35™ 1.05™
Block
w55 19 19.12¢ 2181.22**  334.19* 9.93 3.28% 6.18°
Genotype
> 38 9.03 434.23 67.84 5.06 1.04 3.014
Error
Sleedl e 7.38 15.89 1352 2.81 1.92 3.79

Coefficient of variation
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*, ** and ns indicate significant at 5%, 1% probability levels and non-significant respectively.
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Table 3. Results of mean comparison for different traits in 20 genotypes of chickpea
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content branches branches plant plant height weight
1 21.66°¢ 7.33AF 1.738D 18.67AF 16.40AC 24.13AE 33.66°
2 29.3378 7.53AF 2.064-¢ 17.06 A 16.53 A€ 21.868F 34.66 P
3 32.3378 7.20AF 1.53¢P 217378 21.604 24,06 A 4048
4 28.3378 9.06 AP 2.064¢ 15.73¢E 15.60 A€ 25.86AC 40.664
5 31.3378 5.96" 2.064¢ 17.66 A 16.734¢ 22.068E 3948
6 2948 7.06AF 1.33° 22464 21.93A 26.26 18 4048
7 30.3378 6.738F 1.93AP 14.86 € 16.46 A€ 22.868¢F 33.33P
8 31.6618 7.60AF 2.204¢ 14.40 P 14.46 8¢ 22.068E 39.3378
9 26.33 ¢ 9.404 1.93AD 20.04 A€ 21534 25.23AD 3848
10 30.66 18 8AF 2.13AC 19.20AE 18.93A¢ 29.134 37.66 48
11 268¢ 6.66F 1.608P 17.80AF 17.40A¢€ 25AD 37.338¢
12 27 A€ 8.86"F 1.93AP 14.20F 16.06 A€ 2453AE 39.3378
13 33.664 7.93AF 2.13AC 20.80A€C 20.3378 21.408F 21.66F
14 31.6648 6.33FF 1.738P 15.66 € 15.66 A€ 18.80F 18.33F
15 29.66 18 7.86AF 1.864P 19.534E 17.66 ¢ 19.73 PE 21.33E
16 28AC 6.46 OF 1.738P 16.06 8¢ 15.73A¢ 20.608F 21.66F
17 26 8¢ 9.20AC 2.464 16.138€ 13.20¢ 20.93BF 19.66 &
18 2948 9.3048 2.264 15.26 ¢F 15.134¢ 23.33AE 20.66 &
19 33.334 6.66CF 1.808P 20.26 AP 19.734¢ 19.86 <P 22.33F
20 2948 gAD 1.808P 18.67AF 18.33A¢ 20CE 19.33FF

il e o dme Golis pae e 4y gt ;o 50 ailiie By >

Means followed by the same letters in each column are not significantly different (P<0.05).

(2010) a5 ceul JI> yo ol (Slafer, 1994 ) 55 o oL
slass Slao L asls o Slae a5 wis 5, LI Meena et al,
5 Soeam o, Slos ig ;o Lol a3ls slaws gy o B
il oo 5,10 S g Cudie (Swon s clls el
S 3l eSSyl (AT Dus 398 oo 0 il S
Ao ogaglaie Judo pl aslis g Cnl 0oy pol> Gudod

Q5L alol>

Vay

okt (F Jg92) (Saon s o5 j5bplon @y 50

Ay ol g o8 slaasly slaws o 5l iy ol wls
Codhe wewl gby Cusgase gl aS (o byl yh Cow
gy Oy 5 i (29lS Sbml el 4S5 sk s
e
JSie b simly wlas Jolie jo @yl J1)3 s ) sgase
5 adls o, Slae alS Eely g ouls axlge ugb ) Cosguze
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Continue Table 3. Results of mean comparison for different traits in 20 genotypes of chickpea

eyl by el odgiCum ) ails o o S 5glgr s (S, U jey POIE woy3 B4 U 39 PG 39,
Genotype  Harvest index Biomass  Grainyield Days to physiological maturity  Days to 50% podding  Days to flowering
1 44,88 8C 89.50F 40¢ 83.66 4B 6348 47.33AC
2 49,59AC 95.50 EF 47508C 84.3348 63.66 A8 48.66AC
3 42,93°¢ 1814 77.664 86.3348 61.66 B¢ 47.33AC

4 51.8848 113.67CF 598F 82.66° 64.334 514
5 47.99AC 127.33BE 60.66 AF 83.66 4B 62A¢C 50.66 A8
6 43.82°¢ 174.674 75.66 A8 8548 62.66AC 46.33¢
7 49.46AC 96 EF 47EC 8748 63.66 8 49.33AC
8 44,98 BC 110¢F 49,3306 82.66 8 63.66 A8 514

9 44,26 8¢ 152.67 A€ 674D 8548 6348 49.66 ABC
10 46.50AC 154 A€ 71.5078 8548 61.335¢ 494¢
11 44,938 143.33AP 63AE 84.66 A8 63.66 8 478¢
12 48.98AC 125.50BE 61AE 83.66 4B 60.33°¢ 49.33AC
13 46.51AC 168.2048 784 838 63.3348 48.33AC
14 46.85AC 114¢€ 53.33¢¢ 88~ 6348 49.66 A€
15 47.32AC 127.67BE 60.67AF 82.66° 61.66 B¢ 48.33AC
16 47.16AC 137.504€ 64.50 A€ 85.3348 61.66 B¢ 48.33AC
17 49.41AC 87.67F 43F¢ 83.66 78 62.66 ABC 478¢C
18 47.93A~€ 105 PF 50b¢ 82.338 62.66 ABC 48.33AC
19 52.794 146 AP T7A 85.3348 61.33 8¢ 48.66AC
20 45,14 8¢ 152.33A¢ 68AC 8418 6348 48.66AC

WSl o sixe Dyl pae dxe 4y i 2 )0 alie By >

Means followed by the same letters in each column are not significantly different (P<0.05).

5 S ghw )3 i Gl e 5 (i (Kion Il
5o B slaws Sandu et al,(1991) .o il o oo 0
Sl plamean | adls ao (59 5 a5 5o )00 Slass &g,
(199]) pzman 000 S (Bire owd ol 9950 10 0 ,Slas
5y Slae 1y (6l e 5 YU Kveen Viakumar et al,
alllas olul ;0588 S D Js b g 4l
S asls o, Sloe Acikgoz & Acikgoz (1994)
Cls gy 4o B olawi b (gl sime g Cuto

ag el
10 5V slagY S 05 cpl Sl (F Jsaz) mls
e o in hlo 7 gV e o)led slacn¥ g (o eS (sllo
9 (Kot Ll it e 550 Sdo 6l
ails do (yj 5 W gl o &S el 1 51 S (FJs0>)
S5 Sy A o a3 53 stne 5 orte (Kines
99 Ol oo (Kwod pac 4 azgi b Jg (P =1 /VO*¥)
Sz e oS LT A ol o (nl b ils 3 Sles b o
e ol S sy oy Ll 5 53 £l il
i Fwgid Ay yxie Azl )0 g yiden 5o8 CBb o il
JLasl azes jo g d8lw ;o ol 0,33 g iy 00,9 dlge
Viakumar et ) oo, 5 ¢ pios asls o,Sles g yidos Soxe
(F 5V Jsoz) Gizss (ol 5l aol> ol Jg «@l., 1991
Oilidl el o byl i cow cas ol ol aS sl lis

YaA

Agy 50y dluwy
A s VY clapsy a5 wi ot (F Jsoz) gl Geob
g 50 50 olaws (n i ¥ 5 7 o)led slo Y g (o yieS
ol 45l ol Sl (F Jgaz) alols b .wiog: s
shls asls o, Slee g 0095wy « e dlaws Slas b S

Gk Bl (F=210+%) Jlo mro (o (Siwar 2T
slaws g e b & 39 o o Mardi et al,(2003) b
g ol adils o, Slee ol s Sl o yiion a9 4o &
asdlae ol o aiais 8 pme o, Slee lial lgcan
ot il 5, Slee Acikgoz & Acikgoz,(1994)
g ddg ;0 B Slawd gy yo wils slawi b (g )lo goe 5 Cuie

bl 45l sleasls oloss

gy 50 B slows
slamY &S o 5 asin (Y Jgoz) mli 4 axgi b
Y 5% o leis sla ¥ golass S A g VYoo e
el sl o assg s 1) cao ol sl o i
Slao L cho (pl a5 00,5 csalin (F Jooo) (Svon
Shls (r=-JAY**) alils o, Slas g 0043 ¢ ;0 dloss
a5 Cewl ol Slo cpl a5 09 Ll sre g Cudie (Ko
3100, 5 e adls 0, Slos il 4y i Caao cpl il
sy sl g ol asls slaws Slas b wcas ol 3,b
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g, B olaws L obgSL slaaie ol 5 e casl Phadnis et al, 45 ,5bds g sos ails o Slas ,ls sxo
9 glcewsan L Acikgoz & Acikgoz (1994) 4 (1970)

ale o, Sae iol3 8l gl Aol a5 asils 51l alice gl

Bl i a5g o, ol 5 i

S92 caigij Vo 50 caliio Wlhio oaigd Siwaod —F Jgu
Table 4. Phenotypic correlation of different traits in 20 genotypes of chickpea

CA P X4 X Xs X4 Xs Xs X Xs Xo Xio Xu X2 X3

X1) (oo o Slgizma 1
Relative water content
X2) u_c)s 6[&:\5@ Slass

0.31" 1
Number of sub-branches
X3) uJ..o‘ 6La:4.>l...; slass
Number of main 0.06™ 049 1

branches
Xg) @54 50 5 olass
Number of seed per 0.18™
plant
Xs) a5g3 ;0 B ol
Number of pod per plant

Xo) 453, i) 028 023 008 gagm gz g

-0.12™  -0.50 1

028 009

057"  0.89™ 1

Plant height
Xn) 4o o 059 014 007" 019" 007 023" 075% 1
100-kernel weight
Koy eutlop oozl | g 006 a5 ga0 a3 024m 022 1
Harvest index
X9 o5 040 %10 53 075" 086”024 014 047 1
Biomass
Kao) ails ,Ses 0500 %10 oas 070 082" o017 008® o021 096" 1
Grain yield
So55le 5 (S, U 55, ) 019 016
X 020 053" 051 041" 027™ . 001" 012" " b 1
Days to maturity
S WY R P
-0.13 019 -0.21 - -0.34 - -0.11
X12) i 0.08™ 0.15™ ph o oope 005" -0.01™ . 0.40° fh 1
Days to 50% podding
Kaa) 25U 5, 0.32™ 0.05™ 042* -0.50" '03529 0.0_6"5 0.21" '0;535 0.24" 05{5 'On'slz 0'&6 1

Days to flowering

Db e (5,3 sime BB pas § s yd S oy iy (§lel mhaesyd (39l e [SiLES el S NS,
*, ** and ns indicate significant at 5%, 1% probability levels and non-significant respectively.

5, Slae a5 asges Ll Singh et al, (1990) .a_ib
039 9 459 53 yd sl 3 ) Dlae pefitee S Cou
o 465 g 4ls B (55 0l B allb oo
slas s Ko Glao Ly adle o, Slae Ly (g)lo —ine

(Acikgoz & Acikgoz, 1994)

Clold p sl
Obs (7 Jguz ) Sulop (a3l (oSl annlio ol
sleoY g S o # 9 Voo lais sla ¥ a S ols
15530 S (gl polde o yiiao o ¥ gV ol

o=l as oy L (F Jouz) (odisid (Son 0iil o0
ails o, Shos g 0055 Cm )y O dlacay (3 dlowi L Cao

144

&ld o 439
039 o 6l (Kl aunlie Jsax @S om0 b
sla ¥ g S VY g VF lacn¥ oV Jgaz) dils ws
s ol | asls as (59 polde cp i Vg Foojlods
Ay ey, s byl 5o s o Shae alS L
G g8 Olge Cudgase Jods ils ws 39 Cio ualS
Jole oo e &) (gl 5G9 Gloj 50 &S Eunl
A 5 395 098l iy a4y dils G 59 AT 39 0 el
Sy slm L ;0 09250 sladils o) Koo S)leds
= 00,5 e adily do (59 LRelS el dgate (5 iwgid
L Cio (pl a5 0 5 (asin (Swed Joizr @mls (olo
Sl o g Ciin (Ko glylo asg el lca o
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Gloazl i oloss e ;0 AL slaws b alo o,Sles 0503
3 - ..«‘ S/" . - .‘.‘oﬁ ua}LM} 5 OQBJ - ). ‘cfc)s
(S Sty L5 g, 0lasd g 205 LS 5g, laai b o e
Meena et al., ) csls 5o o § b Siuod

(2010

S95el9 3 (S U 39,

ojle—t slacnY Suigle ud (S, b 59y cdo ln
5 CreS gls e A 14 5 1 F o lads sl 5 F A
slo sl aligleyl mls (V Jguz ) wisgs polde oy i
(2L g Sau, L g, olaws g adils o, Slee oy a S
Yousefi et al., ) sls 5525 & )l e 5 hie (Siuon
) Wby (S A5 Ll o oS plecais (1997
ey (ly al>ye 4 5095 008 (6 @ |y 295
R RUETA PEY] IFRCSU ¥ DVCIPR T ] B\ U IS 061 L et W)
(Singh & Saxena, 1999)

DONE o004 U 9,
Ghlo e 312 g VY o,lels slo pY ¥ Jguz illae
Cho Jlode cpyidon LI Y o F o leds slacpY g o S
Sl (Sod s 0S0g (2B s 0b: b g,
SySdhee Ly do cnl (M= =¥ s pine 5 Gie (Ko
0,90 Jobo Sl 20 0,30+ U 5, adly j0 .09 ails
balyd Cooi 054198 090 Jbo AlEl &5 Gl Su390508
=2y 0559 0 Cudgazme Sl g Censd wgllae g, A

g e 3,Skes AalS

PG 59,
oL (F Jgoazr ) (2o 5L 59, Cdo 2S0ke sy lie
LY 5 S LIS VY 5 8 ola s Loy as sl
Sf" JON- S 2\9.3)“ ba 'y 5 "‘.3‘5‘)|o/\9&‘\° o Lo
IS L aals 5l e, L e, olaws b asls o,Sles nigid
alols a5 5950 5l (olB)) o S jebay o s gme 5 ke
o bl S5 Vs b Lagl (2o k5 s il e
30 G =S &ils g e Slawi codds axlge fad slpasl Sis

(Singh et al., 1990) o.i5 o oJg5 a5 o>l

' 29,5 Sl lio gl
9 el e dalie (S o5l (89,5 anslie S
AY LY oled sloacsei)) LS s sloogss 0,5

' Orthogonal comparisions

Cio Ly s (=0 ¥19) Joine 5 Ste (Sian sl
Solel gl 53 )3 sme 5 hte (Fon ol a5l sl
5 S sla SKiwen Ozdemir (1996) .o,ls soyo 4
5 4l slaasls olas waty elis)| Ly als o) Slos 558

0093 Commnd
9V o)lod slo ¥ g S ) g VY o led slacpV
g.)—| 09_..4;5 (Y‘ JBJ?) [SUeW) ‘b ‘) obyu.m.‘) )L.\.a.a u.‘ ,.........u" 7
035 5 mn) O, Sloe ;0 L Se iz ol S coww w6
9 peiis Sl oo Lol (eSS g )lol ()b 5l g 005 o
Syl asle ader ol dl g sy Ll olEl o Cute
0395 ) (Sad &S Sl ol 51 S (F Jguz) ol
g 40 OME dlasd g A 40 ,d dlaws il o, Sles Slans b
Sl g ezl g doolasli olass bg o sre g Cuiin
Oty 095 T C 3 il o (54l e e (SNwon

Lo i abg oy 9950 Clo p a0 adly o .cuils
“)J._J)G_A Lb\_?)))&“&.} w‘b)) [alidb BLE] Cl 0y S
o g Senl dils (59 4 by o 0095 S (339 kel (A
9 0095l G 2V g e (Snon (LS i
L Yousefi et al, (1997) .cils aalys 5455 ails o ,Slae
e 45 o Bl bl ws o 9950 08,Y ¢ adlas
gl sloasls slass g ails o, Sles s (5,0 Sre 9 Sl

D10 3gzg oy arld g 08Ty ild w59

aild & Slos
IV ) oyl slacp¥ @ baye als o Slee (1 yieS
oyl slacn¥ 4 bgyye oo iay ails o Slas o ytin 5 Y
o=l as ols lis (FJguz) (Kiod Jgo 0512 5 ¥V Y
30 yd olas igr jo B sl 0ol Glaw b Caw
5 oo re 5 Coe (Kot Shls (oo Ol (Glgime 5 g
9 o (o (F=2/F%) Lol asl i slass can b
a2 9 1Sl dslie gl ulul pcils jlo s
OLe olaai s o slgime asile Slao a5 ol asie
s o, Ses 1 Jol a5l slaws g cudls py asls gy yo
aBly 5o asloass als o, Shee ,iss Eacl wivg 8,30
S, Sloe yiulidl pling oYL o Slae glyls a5 ol Y
5 L o o Ol Glgize (ygzen Slaw ).n_ILﬁ S
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Ao ;00 e j0 asls o Slas 5 08Ty s do (5
0975 eSlae o Sl s g dunlie )3 09 lo Stne
9 0395 ) ubo 53 (sl Lad (Ggm 03)) pod wald 5 (g
=l elwl 0 o piae do o 7 mhaw (o ails o Slee
2 5l (Sl 2929 45 095 0 Ll iz 358
Sgy Sl el o Slos (sl abgi o slovals b og)5 5
Dygmodn (o g LS Sladgtt canlio (89,5 19,5 £95
o=l 3l ol o aS il o abogspe walld b alie jo wlSTas

2,5 eolatwl S goliay slaasl, o g4

O dgaz ¥+ BT o)led Glacais) (ows oud 9 (Voo
Cdo g plai 5l la 83 358 09,5 g0 4 olo Lid (O Jeux)
ol lo e glds glylo asils oo (yj9 9 4 gL
e Suio a5l (398 05,5 99 (uSilee 5 Widg: (p<0.01)
aS colepl Silo cpl oS il lo g Sglas ails o Slos
(F Jpa) dilise Slio L1555l ooy oo S35 JS 0
i 039 lacuiss) ((owd 9 () g £9 4 Ay
Khanizad ) ad>s ;o .aib e ogllas o 90 cpl Hlojen
as ol las 2,5 awslie s (& Kanouni, 2006
Sl Sl Dol Slils (w5 (B o slacsis)
gl im0 dnlio Ll 0o Clio 2oy
S 551 nl St (O Jyo) abgryo ol b (LS (slocisis

WL b (w095 9 (99 duunlia) Jol walls b (LS 09,5 «(Jgl dmnlia) (o 9 (LT (S35 09,5 95 (y (29,5 duunslio -8 Joua
Gz lawe 6‘)‘.’ (,e,.m A.w.;l.n.o) 'ogé

Table 5. Orthogonal comarision between two checkpea Kabuli and Desi groups (first comparision), Kabuli group with
first control (second comparision) and Desi group with second control (theird comparision) for different traits

Sl Sl yo (2Silee

wlao sol3T as 50 Mean of squares of traits
Traits Degree of freedom J9l dm lio £95 duns o Lo duwn Lo
First comparision  Second comparision  Third comparision
o 2 slye 1 10.70 ™ 69.23" 0.96™
Relative water content
o Slaesls Sl 1 0.0075" 0.27 ™ 472
Number of sub-branches
sl slaasla slaad 1 012" 0.18 " 0.08 ™
Number of main branches
32 53 o Sl 1 533" 2455 442
Number of seed per plant
Higt o Sl sl 1 31.36™ 17.69 ™ 1182
Number of pod per plant
Sy £l 1 180.7 25.34 1 0.76™
Plant height
s ae bjs 1 3524.89 ™ 716.32 ™ 4.19 ™
100-kernel weight
Sl 2l 1 28.80™ 6.91™ 21.89 "
Harvest index
°°_95 ) 1 1003.92"™ 3409.81 ™ 2475.26 "
Biomass
N 1 34.45m 590.06 25083 *
Grain yield
Se3slgred (Sowm, U 5, 1 0.08™ 6 s 0.79 ™
Days to physiologic maturity
BBl 20,201 ) 1 37 1.03" 178"
Days to 50% podding
@G 5 1 3™ 0.85™ 0.19

Days to flowering

Al e (6, gime BB pas g s )0 S o> iy (5lel e yd (39l e KL il S NS,

*, ** and ns indicate significant at 5%, 1% probability levels and non-significant respectively.
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Fayyaz & (2009) .axcils ails o, Shoe 1, b o yin
Slaay WSy 4o B slaws Slas 45 wis,S 5,135 Talebi,
Slao oy e s asli g 00T ) (IS Ho &ils
S Sdes Al S sl oo g arBl oo dils 8 Shes S5
Chaghamirza et al, (2013) 5> ;0 05,5 Gl
(AL o dils sl ld dus 59 igr ;o AU olaw Slaws
3)ly a5 sy (Slae (n e Sl p (aFLE 5 0353 Cen 5
By 53 b (s o Shee) atsly psite (g 5 Joe
Wls p atle wlae o sa (Nasri et al., 2012) S
g MNAD S )5 ) Joe 0ls aigs yo dils slaws g dilods 39

aazils ails 8 Shoe @l s 1 55l o i

Pl g S ) i
Cho dw o Jan a S o Lis (F Jguz) mls
Olseds g o e olawi 5 by asli wogicuw
S5 sS5 e L ials o, Shos 1y i Slio o Fets
3o ) 0AIVY gaemme ;0 g WD Sgaw,S ) Joe o)ly Cue
2l L wjles ol aboged amgi 1) &l o Slee Ol s
(F Jgoz) (Nimop a5 5 (7 Jgo2) Lo Shs alio
(apgim =l jo Aol mbs bl pacils cilas v
Lyl iy asle o Slae mol38l ol oS sl [Uasl olgy o
Sl 5l oYL polie b ol bl o cugb ) 25
Pouresmael ) _ai=s ;o .09 salss S50 g oollae )55
i gty Olio a5 o aseiw (€T al., 2009

Bcd._..i} ‘519.4_..4 )f) JJ._.A 0)‘5 w))d..» mlomuﬁjwlof

Jiio (6 puzsio (ylgieds (b 55l )90 Slho ylw g dlwly juiio Glgieds dild 8 Slos (6l p PP a5 ) gl —F Jou
Sg5i Al CaigiVe 4o

Table 6. The results of stepwise regression for grain yield as the dependent variable and other assessed traits as
independent variables in 20 genotypes of chickpea

. § | i ; § (o . .
OgyS ) Sl i oo 51 goye oy il ST Gt g b
oBaypls ) Regression coefficient Cumulative
’ Traits Intercept . -
Step X1 Xz X3 determination coefficient

YD) oo -
1 W) o255 13.42 0.36 83.50°
Biomass
2 o bf: il -58.11 0.44 1.27 95.56%*
Harvest index
(X3) digs ;o B olaas
3 Number of pod per -55.89 0.41 1.21 0.29 98.73**

plant

** indicates that regression model is significant at 1% probability levels.

Sz e S0 Vb (o) 9 T £ cupe a5 Sl
0,5 casline cldls py asll g aier 4o pld oo Slaw
solizwl (gaie gmian Loyl 5l o,Slae ogup sl a5
(Dwevedi & Gaibriyal, 2009 ) ws,s

S92 90 (5595 9 P E95 Ol e Cu>
Ol sl oy Al 4 plodl i lize Gl o
Olyeesd o po Slho 4l 50 00,5 (25938 9 (i)
YL 9 (9 SladS cu 5l S5 (eSeid
wils ao iy sleo |y cudey Ol s ol o
G 5oy Slie |) ca b o ykeS g ails o Sloe 5 0095 o
BT 5oy 9 (e 0o 300 LS g, (S
ol plaiz! sgza

Y.

v

bl oo Mo SOl )0 (S5, Jde 09 o g SOl s

P 9 (P Ol 0 8 i)y bl
aS ol las (V Jgoz) Olaw iy adlyy mls
@ils so g Slae an byye g pdndlyy o VL
booye G riqgddlys (uyieS 5 ails o, Sles g 0dgi o
039y OME lawi g AT U 59, S, U 59, Olaw 4,
5105l iyl liee jadz e S o ol
Sl porda cnl 4 BL Vb (o 50 (LL) sl G2k
S5 dslye Sy s 58l cow iy e ol a8
3518 abgs o oSy G o 1) (YL (SUB) g94 09
oyax Sphidly psa seges s ndydlyy az S
099V Lol auled pasia 1) 95 (S5 e 155 (05
gl 4 rally 5l Slie e (red JUZT B pre G lie
OLiS #1)5 2958 @l gisT0 (Sidf g9t anlllas adly e
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Table 7. Estimation of GCV, PCV, and broad sense heritability for different traits in 20 genotypes of chickpea

wlis 95 Oy (oaigid Olpadicy o geges g pdycdlyy (%)
Traits GCV (%) PCV (%) Broad Sense Heritability
o 2l lyme 15.83 19.65 64.88
Relative water content
£ slaesls sl 2277 28.46 64.06
Number of sub-branches
kol slaasls slus 21.80 27.87 61.18
Number of main branches
gt 53 g S 2224 27.92 63.47
Number of seed per plant
g > DU Slass 22,01 20,55 55.51
Number of pod per plant
3 )] 18.50 22.75 66.13
Plant height
als %2 0 49.76 50.02 86.89
100-kernel weight
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Introduction

Drought stress is one of the most important abiotic stresses in the world. Chickpea play very important
role for human life in the developing countries. Kanouni and Malhotra (2003) mentioned that the traits of
pod number per plant, sub-branches per plant, biomass and harvest index had positive and significant and the
phonological traits showed a negative and significant correlation with grain yield. In a research (Fayyaz &
Talebi, 2009), the traits of number of pod and number of seed per plant were proposed as the most important
traits for yield increasing in chickpea. Saleem et al., (2002) reported that the chickpea genotypes were
significantly difference for the majority of traits. In a research the traits of seed weight per pod and seed
number per plant had the maximum direct effect on grain yield. Stepwise regression showed that the traits of
biomass, harvest index and 100-kernel weight had the great effect on chickpea grain yield, so that the traits
explained main part of yield variance. ldentifying the most effective traits on chickpea grain yield was the
main objective of the current research.

Materials & Methods

In order to identify the most important and effective traits on grain yield this experiment was conducted
based on randomized complete block design with three replications in 20 chickpea promising lines under
moisture stress condition in 2011-2012. The experiment was conducted in agricultural and natural resources
research of Kurdistan under normal moisture condition. The traits of day to 50 percent flowering, day to 50
percent podding, day to maturity, relative water content, number of sub-branches, number of main-branches,
seed number per plant, pod number per plant, plant height, 100- kernel weight, grain yield, harvest index and
biomass were measured. The analysis of variance, mean comparison, correlation analysis, stepwise
regression analysis, path analysis was used for identifying the best genotypes and traits in the current
experiment. According to the traits expected value, phenotypic coefficient variation, genotypic coefficient
variation and broad sense heritability were estimated for all traits.

Results & Discussion

ANOVA results showed that the lines were significantly different for all traits. The above result
indicated high genetic diversity for the lines. Mean compression results showed that the lines number 1, 17
and 7 had the minimum and the lines number 13, 3 and 19 had the maximum grain yield. General results
indicated that the suitable lines with high grain yield had a maximum amount of biomass, pod number per
plant, seed number per plant and RWC and had a minimum amount of main branch number per plant. The
result showed a positive significant correlation between RWC, seed number, pod number, harvest index,
biomass and grain yield. The correlation for grain yield and number of main branch per plant was
significantly negative. The results of stepwise regression showed that the traits of harvest index, biological
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yield and pod number per plant were the most effective traits on wheat yield respectively under current
research condition. The maximum and minimum broad sense heritability were recorded for the traits of 100-
kernel weight, biomass and grain yield, days to physiological maturity, days to flowering and pod number
per plant, respectively. Results of path analysis showed that the traits of biomass and pod number per plant
had maximum direct and indirect positive effects on grain yield. The results of orthogonal comparision
showed that Kabuli and Dasi Groups were significantly difference for plant height and 100-kernel weight.

Conclusion

Identifying and detection of the traits with high correlation with the traits of grain yield is a suitable
strategy for indirect selection of grain yield. In this way, using of simple and multivariate statistical method
can be useful and suitable method. According to the results, the traits of biomass and pod number per plant
were recognized as the best suitable traits for indirect grain yield selection.

Key words: Chickpea, Orthogonal comparision, Path analysis, Phenotypic correlation, Stepwise
regression
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