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Table 1. List of chickpea genotypes and their pedigree

TESRE PESIPE A I o clize
No. Entry name Pedigree Origin
1 FLIP97-20C *94TH81/FLIP 91-119C* ILC 3366 ICARDA/ICRISAT
2 FLIP97-21C *94TH81/FLIP 91-119C* ILC 3366 ICARDA/ICRISAT
3 FLIP 97-23C *94TH81/FLIP 91-138C* ILC 3370 ICARDA/ICRISAT
4 FLIP97-45C *94TH34/FLIP 88-70C* FLIP 87-59C ICARDA/ICRISAT
5 FLIP 97-46 C *94TH34/FLIP 88-70C* FLIP 87-59C ICARDA/ICRISAT
6 FLIP 97-47C *94TH34/FLIP 88-70C* FLIP 87-59C ICARDA/ICRISAT
7 FLIP97-51C *94TH44/FLIP 88-24* FLIP 88-42C ICARDA/ICRISAT
8 FLIP 97-52 C *94TH125/(FLIP 91-150* FLIP 90-97C)*FLIP 90-124 C ICARDA/ICRISAT
9 FLIP 97-53C *94TH125/(FLIP 91-150* FLIP 90-97C)*FLIP 90-124 C ICARDA/ICRISAT
10 FLIP97-54C *94TH125/(FLIP 91-150* FLIP 90-97C)*FLIP 90-124 C ICARDA/ICRISAT
11  FLIP97-55C *94TH174/FLIP 83-48C* FLIP 86-86C ICARDA/ICRISAT
12 FLIP97-93C *94TH105/(FLIP 90-63C*S89280)*S91292 ICARDA/ICRISAT
13 FLIP97-102C *94TH122/(FLIP 90-20C* FLIP 90-97C)* FLIP 90-124 C ICARDA/ICRISAT
14 FLIP97-104C *94TH126/(FLIP 91-123C* FLIP 84-79C)* FLIP 90-127 C ICARDA/ICRISAT
15 FLIP97-106 C *94TH136/(FLIP 90-127C* FLIP 90-45C)* FLIP 91-126 C ICARDA/ICRISAT
16 FLIP97-112C *94TH116/(FLIP 91-138C* FLIP 90-97C)* FLIP 90-124 C ICARDA/ICRISAT
17  FLIP97-131C *94TH12/FLIP 90-132C*S 1347 ICARDA/ICRISAT
18  FLIP97-133C *94TH126/(FLIP 91-123C* FLIP 84-79C)* FLIP 90-127 C ICARDA/ICRISAT
19 FLIP97-141C *94TH116/(FLIP 90-138C* FLIP 90-97C)* FLIP 90-124 C ICARDA/ICRISAT
20 FLIP97-142C *94TH116/(FLIP 90-138C* FLIP 90-97C)* FLIP 90-124 C ICARDA/ICRISAT
21 FLIP97-147C *94TH146/(FLIP 91-147C* FLIP 88-6C)* S92286 ICARDA/ICRISAT
22 FLIP97-190C *94TH147/FLIP 83-48C* FLIP 86-86C ICARDA/ICRISAT
23 FLIP97-241C *94TH154/(S91170* FLIP 90-124C)* S92240 ICARDA/ICRISAT
24 FLIP98-35C *95TH24/FLIP 91-196C* FLIP 87-33C ICARDA/ICRISAT
25 FLIP98-38C *95TH47/(FLIP 88-6C* ILC 3373)* FLIP 89-4 C ICARDA/ICRISAT
26 FLIP98-44C *95TH8/FLIP 91-24C* FLIP 90-19C ICARDA/ICRISAT
27  FLIP98-90C *95TH14/FLIP 91-52C* S93TH65631 ICARDA/ICRISAT
28  FLIP98-93C *95TH14/FLIP 91-52C* S93TH65631 ICARDA/ICRISAT
29 FLIP98-96C *95TH25/FLIP 92-189C* FLIP 87-38 C ICARDAV/ICRISAT
30 FLIP98-98C *95TH17/FLIP 90-100C* S93040 ICARDA/ICRISAT
31 FLIP98-113C *95TH3/FLIP 91-24C* FLIP 88-24 C ICARDA/ICRISAT
32 FLIP98-131C *95TH47/(FLIP 88-6C* ILC 3373)* FLIP 89-4 C ICARDA/ICRISAT
33  FLIP98-132C *95TH47/(FLIP 88-6C* ILC 3373)* FLIP 89-4 C ICARDA/ICRISAT
34  FLIP98-151C *95TH15/FLIP 91-149C* FLIP 91-75C ICARDA/ICRISAT
35 FLIP98-152C *95TH70/(FLIP 81-77C* PLOT29283)*S93320 ICARDA/ICRISAT
36 FLIP98-154C *95TH10/FLIP 910-149C* FLIP 91-135C ICARDA/ICRISAT
37  FLIP98-155C *95TH10/FLIP 910-149C* FLIP 91-135C ICARDA/ICRISAT
38 FLIP98-156 C *95TH18/FLIP 90-147C* S93252 ICARDA/ICRISAT
39  FLIP98-157C *95TH2/FLIP 91-18C* FLIP 90-96 C ICARDA/ICRISAT
40 FLIP98-158C *95TH11/FLIP 90-95C* FLIP 92-19 C ICARDA/ICRISAT
41  FLIP98-159C *95TH11/FLIP 90-95C* FLIP 92-19 C ICARDA/ICRISAT
42  FLIP98-160C *95TH10/FLIP 91-149C* FLIP 91-135C ICARDA/ICRISAT
43  FLIP98-161C *95TH14/FLIP 91-52C* S93TH65631 ICARDA/ICRISAT
44 FLIP98-162C *95TH15/FLIP 91-149C* FLIP 91-75C ICARDA/ICRISAT
45  FLIP98-163C *95TH20/FLIOP 90-162C* S93320 ICARDA/ICRISAT
46  FLIP 980-164 C *95TH24/FLIP 91-196C* FLIP 87-33 C ICARDA/ICRISAT
47  FLIP82-150C *79TH101/ILC 523* ILC 183 ICARDA/ICRISAT
48 1LC 482 Long term check ., 5 JMaJio dals TURKEY 455
49 = Local check o dals IRAN ol
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Table 2. ANOVA for seed yield and other related characteristics of chickpea elite genotypes in CIEN-SP,-2000 in Kurdistan station

Sl o o Silee
Sl e FE Mean Squares
5T
S.0.V df YLD SW S/P P/P PHT PB SB DF DM BIO HI
Replications kY 1 8352.997  6.125 0.008 17.153 2.001 0.041 0.827 2296 1.005 32988.307 86.399
Treatments Sles
- unadjusted e 48 44574.66 22.656**  0.019 78.779* 35.279** 1592** 1.113 2104 9.417** 134916.318 74.950
- adjusted okl 48 37840.68 —_ 0.019 78.197** —_ — —_ ——  9.417** 114918.628 —_
Blocks/ Reps e 12 47677.051  4.226 0.018 71.82 0.690 0.362 1.196 0.998 0.653 141126.299 63.515
(adj.) s
Error 36 22509.611 —_ 0.015 30.281 —_ — —_ -—— 0653 68075.392 —_
- Effective s 48 826636.497  4.521 0.015 37.549 0.875 0.457 1.306 1.963 0.653 79886.186 73.563
- RCB Design e 36 19622.979 4619 0.014 26.125 0.937 0.489 1342 2.284 0.653 59472.831 76.912
- Intra block Sk b
J>'l:
e
Efficiency of Lattice .5V s 118.33 —_ 10157 124.00 —_ —_ —_ -— 100 117.35 —_
*and ** : Significant at the 5 and 1% levels of probability, respectively. Ao y3 ) 50 Jlat pela 53 Sl gme o 5 41 FF 5
YLD: als 5 Skes SW: wlsVer 055, SIP: Ode s alsslaws,  PIP: wy s e s, PHT: wp gy, PBladsiglelisle,  SBIast gbatlisis, DF: AU 0,

DM: o, b g, slaws BIO: ¢S5 80w s Shes,  HID by, jasls
100-seeds weight (SW), number of seeds per pod (S/P), number of pods per plant (P/P), number of secondary branches (SB), days to flowering (DF), biological yield (BIO), harvest
index (HI), seed yield (YLD), plant height (PHT), number of primary branches (PB), days to maturity (DM)
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Table 3. Phenotypic variation in traits of chickpea elite entries in CIEN-SP, -2000

als oSk 51t glas R N
Traits Sl Range Mean S.E. (%) C. V. (%)
Seed yield (kg/ ha) il 5> Sles 347-919 678.9 19.70 20.31
100-seeds weight () a5 Ve O 26-43 35.04 0.48 9.62
No.seeds per pod O > 4l sl 0.61-1.27 0.94 0.02 14.03
No. pods per plant G 53 O sl 19.32-47.59 30.97 0.89 20.25
Plant height (cm) Gy gl 18-33.5 25.61 0.60 16.47
No. Primary branches Ayl glaas s sluws 2-55 3.53 0.13 25.30
No. Secondary branches 4 56 glaastls slua 4.75 6.03 0.11 12.43
Days to flowering AU G, sl 50-54.58 52.11 0.17 2.25
Days to maturity Sy b sy sl 96-103 99.00 0.31 2.19
Biological yield (kg/ ha) S5 am 5 Shas 641-1673 1178.00 32.80 19.53
Harvest index (%) Sl esls 44.35-76.28 57.65 0.87 10.66
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Table 4. Phenotypic (P) and genotypic (G) correlation coefficients among pairs of the traits in chickpea elite genotypes

Traits S/IP+ P/P PHT PB SB DF DM BIO HI YLD
SW P -0.61** -0.47** 0.02 0.02 -0.13 0.10 -0.06 -0.05 -0.11 -0.12
G -0.88 -0.69 0.02 0.01 -0.04 0.08 -0.07 -0.23 -0.45 -0.30
S/P P 0.34* -0.15 0.06 0.12 -0.10 0.01 0.18 0.04 0.16
G 051 -0.29 0.21 0.23 -0.63 -0.08 0.43 0.41 0.31

P/P P -0.06 -0.08 0.18 -0.30* 0.07 0.29* 0.41** 0.44**
G -0.05 -0.14 0.32 -0.23 0.07 0.45 0.67 0.61
PHT P -0.37** -0.14 0.16 0.15 -0.20 -0.13 -0.21
G -0.47 -0.21 0.31 0.15 -0.39 -0.37 -0.44
PB P 0.25 -0.09 -0.05 -0.07 -0.18 -0.01
G 0.37 -0.10 -0.14 0.09 -0.42 0.02

SB P -0.29* -0.02 0.53** -0.24 0.37**
G -0.20 -0.11 0.68 -0.36 0.31

DF P 0.12 -0.45** -0.13 -0.44**
G 021 -0.69 -0.49 -0.45
DM P 0.14 0.10 0.22
G 0.15 0.36 0.19

BIO P 0.02 0.89**
G 0.22 0.91

all P 0.42**
G 0.51

+ For legend see table 2

* and **: Significant at the 5 and 1% levels of probability, respectively.
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Table 5. Direct and indirect effects of different traits on seed yield of chickpea elite entries in CIEN-SP, — 2000

Traits . ] . als s (A CHN
Dim;fect Indirect effects Seb 3 pin 2 ) Correlgz:; with YLD
via
SW S/P P/P SB DF BIO HI
SW+ 0.74 S -0.55 -0.18 -0.01 0.03 -0.01 -0.31 -0.30
S/P 0.63 -0.65 S 0.13 0.09 -0.20 0.02 0.29 0.631
P/P 0.26 -0.51 0.32 S 0.12 -0.08 0.03 0.46 0.61
SB 0.38 -0.03 0.15 0.08 — -0.07 0.04 -0.25 0.31
DF 0.32 0.06 -0.39 -0.06 -0.08 S 0.04 -0.34 -0.45
BIO 0.06 -0.17 0.27 0.12 0.26 0.22 S 0.16 0.91
HI 0.69 -0.33 0.26 0.17 -0.14 -0.16 0.01 — 0.51
+: For legend see table 2. S wnr e ¥ Jgder 4y Slylant b g gl
* . Residual effect = 0.301 Y esledl S
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Genetic variation and relationships between traits in chickpea
(Cicer arietinum L.) lines under dryland conditions

H. Kanouni® and R. S. Malhotra?

ABSTRACT

Studying relationships between agronomic traits would assist breeders to identify the
effective traits and use proper selection intensity in their breeding programs. Forty-eight
elite entries of chickpea (Cicer arietinum L.) as well as one Iranian cultivar (Jam), were
used to estimate genetic variation for 11 morphological and phonological characters, at
Kurdistan Agricultural Research Center, west of Iran. The experimental design was a
simple lattice (7x7) with two replications. Genotypic differences among the entries were
highly significant for some of the characters. The phenotypic and genotypic correlations
among the traits were estimated. Seed yield was positively and significantly correlated
with number of pods per plant, number of secondary branches, biological yield and
harvest index, and negatively but significantly correlated with number of days from
sowing to flowering. In most cases, phenotypic and genotypic correlations were closely
correspondant. However in some cases, the differences signified the environmental
effects. Path analysis showed that 100 seeds weight has the most direct effect on seed
yield.

Key words: Chickpea, Genetic variation, Path-analysis, Yield and yield components.
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