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Assessment of general and specific combining abilities of Kabuli chickpea (Cicer
arietinum L.) genotypes based on seed yield and yield components
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Table 1. Soil and climatology information of Gerizeh experimental station of Sanandaj, Iran

Climate and temperature data ool 5 oles Sledb
JS 03 bs Jilt S5 by ST S0 S ok S

Sl il Ll STos e BB i ol J6 el Total N Average Min. Temp.  Average Max. Temp.  Average rainfall o sy Ol glajs,

Soil texture pH OC (%) Pava.mgkg?) Kava.(mg.kg?) (%) ('C) ('C) (mm) RH (%) Frost days
Clay loam 7.7 1.53 7 220 0.09 4.5 21.3 305 47 107
slaT o5 eslatul 5550 LIS 5 e slac 55 Slaseiie =Y Jd
Table 2. Characteristics of Kabuli type chickpea genotypes used in the experiment
Characteristics =~ <lasis
3 slas ) IR WAts) iy Gy <y gl Gls Ve O AB i, 55 ST, FW i, 55 28T 615 3 Sles Law g2

Chickpea genotypes International ID code Code Plant type Plant height (cm) 100 Seeds weight (g) Response to Ascochyta Response to Fusarium Average seed yield (kg.ha)
Arman ok,T  FLIP 90-96C \1 E 55 35 R T 1400
Azad si3T FLIP 93-93C V., E 47 35 T T 1300
Samin o3 ILC 1799 Vs PS 32 39 T R 920
ILC 482 ILC 482 V4 PS 30 31 MR S 850
Gokge FLIP 87-7C Vs SE 33 34 R T 900
FLIP 96-154C FLIP 96-154C Ve E 42 33 R T 1200

w\m" S ‘J»s’v_:& T cr)u.n LONY ‘MR 4(}&.« R :(FW) (.\};_)U‘,é) (AB) ;:jéﬁ )’3')‘3 BE) &51} .e:l:...a_‘ Ao SE sa.kﬁ‘}i PS sa:l:...a_' E W

Plant type; E: Erect, PS: Prostrate, SE: Semi-erect. Response to Ascochyta and Fusarium: R: Resistant, MR: Moderately Resistant, T: Tolerant, S: Susceptible
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Table 3. Mean comparison of plant traits of parents and F1 generation of Kabuli type chickpea in 6x6 diallel cross
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b 2 5 ol A6 5, Sty 655, SN s als G0 SN (S oot el S p8)) wlsVer 05 wls 3 Slas
Parents and crosses Days to flowering Days to maturity Seed.pod* Pod.plant? Drought Tolerance Score Plant height (cm) 100 Seed weight (g) Seed yield (kg.ha™)
Vi Arman 69.5 126.7 1.03 8.7 55 33.2 33.0 480.0
V, : Azad 68.5 122.0 0.93 8.4 3.7 29.0 35.6 372.0
V3 : Samin 61.0 115.0 1.13 11.6 1.1 27.7 37.3 713.7
V,: ILC 482 69.5 1245 0.67 10.5 5.1 27.2 33.7 804.7
Vs : Gokee 67.7 125.2 0.92 6.9 35 27.8 324 502.5
Ve: FLIP 96-154C 69.0 125.2 1.72 11.0 3.9 28.2 345 549.5
VXV, 69.7 123.0 1.00 9.2 2.7 29.6 35.6 3115
V1xV; 67.5 122.2 1.02 10.7 2.1 23.7 33.0 474.0
V1xV, 68.7 124.2 1.00 9.3 4.2 27.8 33.7 4425
VXV 68.5 1225 1.35 10.5 2.7 27.0 324 542.2
V1%V 69.2 123.0 1.01 8.1 2.7 25.2 345 495.5
VoxVq 68.5 124.5 0.94 9.5 3.7 29.0 35.6 558.5
VxV; 67.7 1215 0.93 10.8 1.9 26.1 34.4 472.7
VXV, 70.7 126.0 0.96 7.5 5.1 27.0 38.6 579.7
VxVs 67.5 124.5 0.98 8.3 2.5 26.1 35.0 495.5
V%V 70.5 120.7 1.25 11.8 2.7 25.7 34.4 819.5
V3xVy 69.2 125.7 121 11.7 14 28.7 34.9 709.0
V3%V, 715 124.7 1.09 10.3 1.9 28.0 29.6 686.5
V3%V, 66.2 1247 1.14 10.9 1.3 25.3 36.4 640.7
V3xVs 70.2 126.0 1.67 11.0 1.6 22.8 35.3 606.2
V3%V 68.5 123.0 1.10 10.5 1.6 28.7 34.3 626.0
VXV 69.0 125.7 1.02 7.5 4.7 28.1 31.6 459.0
VXV, 69.2 125.2 0.95 8.1 3.0 26.8 29.4 228.2
V4xV; 71.2 1215 0.97 111 2.0 24.7 304 589.7
V4xVs 68.7 125.7 1.02 6.8 34 26.8 324 229.2
VXV 717 125.5 1.00 10.4 2.0 29.7 36.7 530.0
VsxVy 70.2 122.2 1.43 8.4 4.2 30.0 313 430.5
VsxV, 69.0 124.00 0.99 10.0 35 26.2 334 353.5
VsxV; 69.7 119.5 1.15 12.0 1.9 22.7 31.2 4515
VsxV, 71.0 126.7 0.92 8.8 3.7 29.3 34.2 474.5
VsxVg 68.0 120.5 1.01 10.0 4.6 28.0 31.4 411.2
VexVy 70.0 126.2 1.75 8.2 49 25.3 24.9 459.7
VexV, 68.5 125.7 1.75 7.2 4.7 26.8 32.3 3925
VexV3 69.7 120.7 141 11.0 2.2 275 26.3 559.0
VexV, 68.5 125.7 1.66 8.0 25 26.1 35.7 570.7
VexVs 66.7 125.0 1.75 9.3 5.0 27.8 20.3 536.7
Mean 68.9 123.7 1.162 9.59 31 27.25 329 515.5
LSD 5% 3.0 3.8 0.29 2.73 2.1 3.9 6.8 144.2
YA
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Table 4. General combining ability and mean of 6 Kabuli type chickpea parents estimated by diallel analysis

Plant traits S Slis
TGP Sy 6505 O s 4l G5 e N o jlel Sy pla) LIERRRNEET] 4ls 5> Shee
Parents 4, Daysto flowering  Days to maturity Seed.pod! Pod.plant?  Drought Tolerance Score ~ Plant height ~ 100 Seed weight ~ Seed yield
Arman GCA -0.16 0.07 -0.01 -0.31 0.41 0.64 -1.12 -20.38
Mean 69.50 126.75 1.03 8.75 5.53 33.25 37.33 480.00
Azad GCA 0.13 0.14 -0.12 -0.36 0.19 0.32 211 -18.41
Mean 68.50 122.00 0.93 8.40 3.75 28.00 35.68 372.00
Samin GCA -0.03 -1.15 -0.02 1.79 -1.53 -1.31 1.18 96.25
Mean 61.00 115.00 1.13 11.63 1.13 28.75 24.18 713.75
ILC 482 GCA 0.41 1.54 -0.14 -0.91 0.21 0.32 1.60 -37.63
Mean 69.50 124.50 0.67 10.55 5.13 27.25 36.70 804.75
Gokee GCA -0.28 -0.27 0.06 -0.06 0.36 -0.24 -0.57 -64.28
Mean 67.75 125.25 0.92 6.93 3.50 27.88 35.05 502.50
GCA -0.06 -0.33 0.24 -0.16 0.36 0.27 -3.20 44.44
FLIP 96-154C Mean 69.00 125.25 1.72 11.03 3.98 28.25 39.13 549.50
S.E.gca 0.24 0.88 0.13 0.93 0.75 0.71 2.01 59.23
I GCA, Mean 0.17 0.54 0.89 0.41 0.86 0.29 -0.45 0.29
YV,
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Table 5. Specific combining ability for diallel crosses of 6 Kabuli type chickpea lines and cultivars

Plant traits AE Slis
AL s, Sy 6 55, OoMé 53 als slus &g 53 COE sl i o el Sy pli GlsVer Ojs &ls 5, Shes
Crosses g%  Days to flowering Days to maturity Seed.pod* Pod.plant™ Drought Tolerance Score Plant height 100 Seed weight Seed yield
ArmanxAzad -0.04 -0.35 -0.08 0.48 -0.41 1.44 1.98 -30.77
Arman xSamin -0.64 1.18 -0.04 0.16 -0.14 0.01 1.23 11.08
Arman x1LC482 -0.58 -0.51 -0.02 0.05 0.84 -0.13 -0.47 4.20
Arman xGokge 0.61 -1.32 0.16 0.25 -0.32 1.19 0.87 66.48
Arman xFLIP96-154C 0.64 0.99 -0.02 -0.95 0.03 -2.51 -3.61 -50.99
AzadxSamin 0.33 0.24 -0.04 -0.42 0.22 1.14 -1.43 -2.77
Azad xILC482 0.27 0.06 0.04 -0.52 0.62 -0.60 -2.35 -44.52
Azad xGokee -0.79 0.49 -0.13 0.01 -0.59 -0.80 0.02 2.64
Azad x FLIP96-154C 0.24 -0.44 0.21 0.45 0.17 -1.19 1.78 75.42
SaminxILC482 -0.83 -1.16 0.03 0.54 -0.07 -0.85 -1.99 52.08
SaminxGokge 111 0.28 0.019 0.20 -0.12 -2.55 2.49 -7.64
Saminx FLIP96-154C 0.02 -0.54 -0.15 -0.49 0.10 2.25 -0.31 -52.74
ILC482xGokge 0.55 1.09 -0.12 -0.76 -0.03 1.15 -0.36 -50.77
ILC482x FLIP96-154C 0.58 0.53 0.06 0.69 -1.36 0.44 5.16 39.01
Gokeex FLIP96-154C -1.48 -0.54 -0.09 0.30 1.06 1.00 -3.02 -10.71
S.E.sa 0.89 0.97 0.14 0.63 0.73 1.77 291 53.29
YV
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Assessment of general and specific combining abilities of Kabuli chickpea (Cicer
arietinum L.) genotypes based on seed yield and yield components

Kanouni, H.1, M. Khalili? and E. Gholinezhad?®

ABSTRACT

Kanouni, H., M. Khalili and E. Gholinezhad. 2020. Assessment of general and specific combining abilities of Kabuli chickpea
(Cicer arietinum L.) genotypes based on seed yield and yield components. Iranian Journal of Crop Sciences. 22(3): 263-274.

(In Persian).

To estimate genetic parameters of yield and yield component of chickpea, six chickpea genotypes were
crossed in complete diallel crossing scheme in glass houses of Seed and Plant Improvement Institute in
2007. Parents, direct and reciprocal crosses (36 entries) were evaluated using randomized complete block
design with four replications at Grizeh station, Sanandaj, Iran in spring of 2017 growing season. Plant
traits including day to flowering, day to maturity, plant height, seed no.pod?, pod no.plant?, drought
tolerance score, 100 seed weight and seed yield were measured and recorded during the growing season.
Statistical analysis for F1 hybrids and parents as well as diallel analysis were performed using Griffing's
model 2 of method 1. The results showed that there were significant differences between parents and Fi
hybrids, which indicated a wide genetic variability for traits of interest. It was revealed that it would be
possible to improve the agronomic traits of chickpea using this genetic resources. Specific combining
ability (SCA) was significant for plant height, 100 seed weight and seed yield and the important role of
non-additive component in inheritance of these traits was identified. Maternal inheritance had important
role in heritability of seed no.pod, pod no.plant?, drought tolerance score and seed yield. Samin' and
FLIP 96-154C parents had the highest general combining ability for seed yield, respectively. The effects of
specific combining ability revealed that, under conditions similar of this study, Azad x FLIP 96-154C
cross was the best specific combiner for seed yield and seed no.pod. Considering the results of this study,
there was considerable variation in cytoplasmic genes carried by these chickpea genotypes that can be
used in breeding for dvelopment of high yielding, with yield stability and early maturity, chickpea
cultivars.

Keywords: Chickpea, Diallel cross, Gene action, Griffing's method and Morphological traits.

Received: September, 2019 Accepted: September, 2020

1. Associate Prof., Field and Horticultural Crops Sciences Research Department, Kurdistan Agricultural and Natural
Resources Research and Education Center, Agricultural Research, Education and Extension Organization (AREEO),
Sanandaj, Iran. (Corresponding author) (Email: h.kanouni@areeo.ac.ir).

2. Associate Prof., Agricultural Sciences Department, Payam-e Nour University (PNU), Tehran, Iran.

3. Associate Prof., Agricultural Sciences Department, Payam-e Nour University (PNU), Tehran, Iran.

Yve


https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.3.3.4
http://agrobreedjournal.ir/article-1-1031-fa.html
http://www.tcpdf.org

