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Table 1. Analysis of variance of general combining ability(GCA) and specific combining ability(SCA) for different agronomic traits of

e 55 s el g

chickpea
MS Sl e il
BEEE IRt G sy sl sl T Sy CU.?)I sharlislis haslislas e sluw PHESNES) 03 plegs BE) >J§L°.s« 4ls do O S 40,0
d>= 9>
.:l)'T GAA.@U ;J\._..u) fﬁxﬁs) adsl gy $gys e s g g

SOV, 5 S DF DM LWL PHT NPB NSB P/P S/P PB PY 100sW PW

GCA eSS 5 049™ 4697 186.14° 21.03" 0:30™ 1.74™ 3530" 023™ 043" 0.61™ 64.20" 16.00
SCA eSS 15 237" 8.90™ 111.20° 7.23" 0.36° 2.54" 32.70" 0.49" 0.29"* 0.97" 4.82" 14.32"

Error L 40 0.23 221 53.04 2.42 0.17 1.06 9.03 0.15 0.16 0.40 225 3.56

2GCARGCA+SCA S, 0.29 0.91 0.77 0.85 0.62 0.58 0.68 0.56 0.74 0.56 0.96 0.69
ns, * and **: Not significant, significant 5% and 1% levels of probability, respectively. VARV e 03 I3 e ls e b 5 4 T 5T s

DF: Days to flowering; DM: Days to maturity; LWL: Leaf water loss; PHT: Plant height; NBP: Number of primary branches; NSB: Number of secondary
branches; P/P: Pods per plant; S/P: Seeds per plant; PB: Plant Biomass; PY: Plant yield; 100SW: 100 seed weight; PW: Plant width.
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Table 2. Estimate of the GCA effects of the parents

Ll G sy sl G 5y slies Sz ST ¢l Glharli sy glaaslislie ONE sl s dils sl lese 5 Shes 35 e
NIy S s &b, x sl w5t SESE e SEBE SEBE alsde ]

Parents DF DM LWL PHT NPB NSB P/P S/P_ PB PY(g/p)  100SW _ PW
Bivanij 0.19 0.37 -6.79 -0.06 -0.07 0.05 -1.58 -0.03 -0.08 -0.06 4.14 -1.43

Hashem 0.23" 1.87" 5.67 3.03" 0.31° 0.14 -1.46 -0.01 0.28" -0.14 1517 2107
ICCy96079 047" 437" 3.58 -1.53" -0.40™ 0.76° 417" 0.02 0.03 0.48" 402" -0.81
Pirooz -0.05 -0.29 -3.94 -1.03" 0.01 -0.40 -0.25 -0.01 0.39™ -0.09 -1.92™ 029
SEL9324469 0.49" 2.54" -1.37 -0.70 0.22 0.57 -1.96" 0.02 0.19 -0.32 -0.51 -1.08

SEL95th1716 -0.03 -0.12 2.83 0.29 -0.07 0.01 1.08 0.01 -0.03 0.13 0.80 1.54"
S.E.gi 0.16 0.48 2.35 0.5 0.14 0.33 0.97 0.01 0.13 0.2 0.48 0.61
* and **: Significant at 5% and 1% lenels of probability respectively. ARY/ RN e 53 s ime 5 5 4 K
S.E.gi: Standard error of general combining ability st G oS 5 sl gls S E.gi

DF: Days to flowering; DM: Days to maturity; LWL: Leaf water loss; PHT: Plant height; NBP: Number of primary branches; NSB: Number of
secondary branches; P/P: Pods per plant; S/P: Seeds per plant; PB: Plant Biomass; PY: Plant yield;;100SW: 100 seed weight; PW: Plant width.
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Table3. Estimate of the specific combining ability (CSA) effects of the crosses

WAL Jlo oY )bt (Y51 "5 9 Jlg (615 dloxo”

G 5oy slda G 5oy slias s jloT gl Glhasls sluw laastls sl O slas bl g e 35, Sles P OJs P
SN iy S s gy Sy ads) o5t Gy H Sy Sy Gls s Sy
Crosses DF DM LWL PHT NPB NSB P/P S/P PB PY 100SW PW
HashemxBivanij  0.27 0.03 -0.63 5417 -0.94 1.53 4.95 0.05 0.61 0.99 2.11 -1.60

ICCx Bivanij 1.07" 261" 10.11 1.14 0.44 0.24 2.32 0.01 0.48 -0.10 -0.42 3.78°
Piroozx Bivanij 0.32 213 0.27 3.57" -0.31 2.07 -0.59 0.04 0.10 -0.52 2,66 2.52
SEL93x Bivanij 1.78™ 470" 3.07 -2.30 -0.18 -0.75 -2.55 -0.02 -0.40 -0.80 -1.10 0.32
SEL95x Bivanij 0.57 0.36 -4.47 417" -0.56 <1.01 -0.26 -0.03 -0.15 0.15 2.14 1.19
ICCxHashem -0.05 -1.21 -5.67 2.13 -0.60 1.82° 4.86 0.06 101" 1.21% -0.90 2.39
PiroozxHashem  -0.47 0.70 251 -1.74 -0.02 -1.67 0.05 0.117 -0.48 -0.05 270" -0.44
S.E. 0.34 1.32 6.45 1.38 0.37 0.91 2.66 0.03 0.35 0.56 1.33 1.67

* and **: Significant at 5% and 1% lenels of probability respectively. PARSYAYN e s 53 s i o 5 4 T
S.E.gi: Standard error of general combining ability o8 G plaS 5 slilal gl S E.gi

ICC- ICCV96079  SEL93=SEL9324469 SEL95=SEL95th1716

DF: Days to flowering; DM: Days to maturity; LWL: Leaf water loss; PHT: Plant height; NBP: Number.of primary branches; NSB: Number of
secondary branches; P/P: Pods per plant; S/P: Seeds per plant; PB: Plant Biomass; PY: Plant yield; 100SW: 100 seed weight; PW: Plant width.
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Table 3. Continued

¥ J gt aels)

s S G5y sl &b s T gl Slaastls sl Glatlasls DMl s alsslas s elegy 3 See 359 =
P S s & ) S o 456 STBE e S S0 b 4o <
Crosses DF _ DM_ LWL PHT NPB NSB P/P S/P PB PY 100SW PW
HashemxSEL93 -1.35 453 6.27 -0.58 0.77 -0.83 -3.68 -0.02 -0.25 1.09 -1.58 0.74
HashemxSEL95 -1.22" -1.13 6.73 -3.20" 0.06 0.24 -0.38 -0.04 -0.27 0.47 3217 1.79
ICCxPirooz -0.02 2.28 223 -0.87 0.02 0.03 -9.34" 0.05 -0.91" -1.73" -0.01 -0.36
ICCxSEL93 -1.22" 221 2597 -0.05 0.15 3.20" 7.03" -0.07" -0.16 1.32" 0.70 2.59
ICCxSEL95 157" 1.11 12.48 0.11 1117 -038 5.98" -0.01 0.57 0.84 -0.57 4.94™
PiroozxSEL93 -0.64" 0.70 15.52° 1.94 0.06 0.37 7.45™ 0.01 0.43 1.34" -0.99 6.07"
ICCxSEL95 248" -0.63 7.65 -0.45 -0.31 1.45 -2.26 -0.06 -0.27 -0.72 -1.73 0.31
SEL93xSEL95 -0.72 3.86" -4.88 1.45 0.15 0.28 -1.22 -0.07" -0.01 -0.12 0.63" -0.13
S.E.j 0.34 1.32 6.45 1.38 0.37 0.91 2.66 0.03 0.35 0.56 1.33 1.67

* and **: Significant at 5% and 1% lenels of probability respectively.

S.E.gi: Standard error of general combining ability

ICC- ICCV96079

SEL93= SEL9324469 SEL95= SEL95th1716

VAN Jub\cb);)\;&%;@:**;*
s G iS5 alikal gl S E.gi

DF: Days to flowering; DM: Days to maturity; LWL: Leaf water loss; PHT: Plant height; NBP: Number of primary branches; NSB: Number of
secondary branches; P/P: Pods per plant; S/P: Seeds per plant; PB: Plant Biomass; PY: Plant yield; 100SW: 100 seed weight; PW: Plant width.
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Table 4. Estimation of statistical indices and genetic paramerers for different traits in diallel crosses of chickpea genotypes

b 2l Mean squares Sl e Kl
Parameters G 5oy shias o S ST gl shaslislie glasls sl M sl PUINNNE sy 535 Shes KWRST Py
iy Sy oK wh, Sy aJl P PN O s &g oSS Sy @l Sy
DF DM LWL PHT NPB NSB P/P S/P PB PY 100SW PW
D 7.10 16.54 225.63 16.35 0.49 1.03 11.49 0.01 0.23 0.05 29.06 13.68
Hl 6.55 24.96 218.1 13.73 0.84 1.10 61.37 0.01 0.15 2.49 5.84 29.96
3-1 0.74" 0.43" -0.42™ -0.02™ 0.40™ 0.26™ 0.57" 0.66" 0.54" 0.39" 0.73" 0.70"
F 4.12 -2.56 79.95 -1.80 0.70 1.18 -4.12 0.01 -0.11 0.15 -0.79 10.95
h? 5.40 18.66 45.99 -0.80 <0.09 0.40 17.59 0.00 0.02 -0.01 10.15 86.08
E 0.23 2.27 51.83 2.34 018 1.33 9.10 0.00 0.16 0.39 2.35 3.44
R -0.40 0.10 -0.57 -0.47 0.06 -0:70 -0.70 0.10 0.90 0.90 0.40 -0.70
4h*/H, 3.24 3.88 0.82 -0.24 -0.78 7.15 1.23 -0.35 0.70 -0.01 9.79 12.45
(H,/D) 12 0.96 0.94 0.97 0.92 1.30 1.03 2.31 1.46 0.78 6.98 0.44 1.47
H,/4H, 0.25 0.19 0.25 0.24 0.15 0.05 0:23 0.11 0.23 0.21 0.17 0.23
KD/KR 1.69 0.87 1.44 0.88 3.35 3.49 0.85 5.72 0.52 1.57 0.94 1.74
Hb 0.93 0.91 0.71 0.84 0.50 0.24 0.72 0.64 0.55 0.62 0.87 0.73
H>N 0.41 0.72 0.39 0.62 0.17 0.21 0.30 0.08 0.42 0.10 0.82 0.19

ns: Not significant.

I3 gme OBl W31 S

DF: Days to flowering; DM: Days to maturity; LWL: Leaf water loss; PHT: Plant height; NBP: Number of primary branches; NSB: Number of
secondary branches; P/P: Pods per plant; S/P: Seeds per plant; PB: Plant Biomass; PY: Plant yield; 100SW: 100 seed weight; PW: Plant width.
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Fig. 1. Regression line and plotting parabola limits
(1. Bivanij, 2. Hashem, 3. ICCV96079, 4. Pirooz, 5. SEL9324469, 6. SELth1716)
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Fig. 1. Continued
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