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Assessment of genotypexenvironment interaction effect on seed yield of chickpea
(Cicer arietinum L.) lines under rainfed winter planting conditions
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Table 1.Meteorological and geographical information of experimental locations (2009-2012)

Les

Temperature (°C)

R bl 5,e 5 dsb s o 51 gl Ju g oo Sl Sk
Location Longitude & Latitude Altitude (m) Year Code Min. Max.  Precipitation (mm)

_ 37°32'N 2009-10 Ul  -1528  36.25 498.10

Urmia 4y 45° 05’ E 1880 2010-11 U2 -11.18 34.25 351.40

2011-12 U3 -21.53 35.77 263.20

) 37°32'N 2009-10 K1 -16.05 36.66 442.30

Kurdistan okws 8 45° 05'E 2120 2010-11 K2 -20.41 30.18 305.11

2011-12 K3  -18.22  32.80 352.80

37°32'N 2009-10 M1 -17.22 33.23 291.22

Maragheh <1, 45° 05 E 1720 2010-11 M2 -17.93 2961 303.20

2011-12 M3 -19.32 30.44 300.16

37°32'N 2009-10 H1 -15.64 32.09 298.93

Hamedan  olues 45° 05'E 1619 2010-11 H2 -16.19 31.38 309.37

2011-12 H3 -14.24 31.44 333.05
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Table 2. Name, origin and code of chickpea genotypes

<S55t slide - <55 slide s

Genotype name Origin  Code Genotype Origin  Code
FLIP 01-40C ICARDA G1 FLIP 02-512C ICARDA G8
SEL99 TH150454 ICARDA G2 FLIP 00-84C ICARDA G9
FLIP 97-85C ICARDA G3 FLIP 01-9C ICARDA G100
FLIP 00-39C ICARDA G4  FLIP01-18C ICARDA Gl11
FLIP 97-230C ICARDA G5  FLIP98-15C ICARDA Gl12
FLIP 99-26C ICARDA G6 FLIP 99-45C  ICARDA G13
FLIP 02-84 ICARDA G7  JAM (Check) Iran G14
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Table 3. Mean seed yield, probability value and least significant difference of chickpea genotypes over 12 environments

islT gl s (kgha?) sis s Stee KL

5 Shas Kk Mean seed yield (kg.ha™) at experimental environments
Genotype s 55 Mean seed yield (kg.ha™) Ul U2 (UK} K1 K2 K3 M1 M2 M3 H1 H2 H3

Gl 982.33 2001.6 912.30 453.3 1490.1 885.9 1369.5 1290.8 8125  501.7 1003.8 379.5 678.2

G2 756.02 837.6 452.3 515.1 1692.5 767.2 906.1 1142.1 5188 285.1 724.3 407.9 823.5

G3 945.08 1625.7 1017.5 555.6 1540.3 702.8 834.3 1491.6 981.3 3354 1017.1 459.7 780.1

G4 1163.50 2115.8 844.1 771.9 21705  1093.3 1728.7 1468.4 11125  349.6 1027.8 293.2 1049.8

G5 983.07 1936.2  1072.8 554.1 1782.6 838.5 951.3 1289.6 7938 2765 984.1 412.3 896.4

G6 1141.20 2625.9  1200.1 851.1 2045.3 887.1 1014.8 1640.2 918.8 4932 973.1 383.4 662.1

G7 1015.70 1972.8 838.4 1140.3 1660.2 8472 1014.4 1370.3 7751  399.1 1126.3 289.4 745.9

G8 974.21 1934.4 689.1 641.1 1860.1 7116  1059.9 1434.9 681.3  489.1 1035.1 362.1 792.1

G9 1111.30 1912.2 1523.2 746.9 1855.3 733.1 873.6 1466.1 1037.5 535.1 1119.2 2479 1159.2

G10 994.64 20115 12575 429.3 1423.6 843.4 900.3 1446.6 1106.3  270.4 1113.3 499.5 625.4

Gl1 1069.50 2566.1  1109.2 695.2 1927.5 845.8 753.2 1376.1 10875  413.1 1018.3 379.4 662.4

G12 1051.00 1724.4 947.6 938.6 1902.5 778.4 14733 1342.3 881.3  349.1 1159.1 493.1 622.8

G13 945.14 1978.2 1122.9 707.9 1485.1 781.2 549.5 1285.7 987.5 357.4 1120.1 279.3 687.1

G14(check) 968.91 1794.5 923.9 495.4 1490.2 9135 964.2 1554.7 962.5  400.3 1437.8 283.4 407.3
P value 0.003 0.001 0.001 0.001 0.038 0.057 0.001 0.001 0.008 0.115 0.232 0.001 0.002
LSD 5% 195.09 638.21 327.84 206.74 443.17  207.87 337.82 149.29 302.25 198.15 376.09 112.04 294.39
C.V (%) 23.15 23.11 26.24 21.31 17.87 17.51 22.97 7.46 23.38 35.51 24.78 20.67 27.18

Total mean (kg.ha'?) 1006.5 1931.2 993.6 678.3 1733.6 830.7 1208.1 1400.1 904.0 390.3 1016.3 379.1 757.2
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Fig. 1. GGE-biplot based on genotype focused scaling for seed yield of chickpeagenotypes
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Fig. 3.Biplot drawn based on environment focused scaling to compare experimental environments with an ideal environment

A Lac 65 b o Comd (6 2 01k ATC ) gome Sl y S 53 3 50 50 Sl Y

3 e 3 Shes e G11 5G6 G4 (sls Y 53 015 sl ¥ 5 o s 515V &l 5 Shee (sl
5, See 5L G14 G4 G2 sla Y 5 bow g Lo o 51 2S5 S 5 Kke ¢y g cpl o 3,0
G6 =Y lacs 8 opl o Sl dzils b gie 51 S L aS GY 5 G11 BB ke plas 55 opl ol ciyls
TS5 Ml 5 2 S ez Ol Shols cdledod Joo s (Sl 5 gme 43 (5 Foli S Lo

YN 035 ol ail 5o
PC2 - 23.34%

PC1 - 43.09%
B/ sl ol 4dl 3

ql&nkgu.k.?u«):(.i;5}'>=36&:;_1..:7}55ngl.,\ilijc\}b:ﬂwkg‘ﬂobjrnui;if—fJg.'z

Fig 4. Simultaneous selection for seed yield and stability of chickpea genotypes at different environments
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Assessment of genotypexenvironment interaction effect on seed yield of chickpea
(Cicer arietinum L.) lines under rainfed winter planting conditions

Kanouni, H.1, Y. Farayedi?, S. H. Sabaghpour® and A. Saeid*

ABSTRACT

Kanouni, H., Y. Farayedi, S. H. Sabaghpour and A. Saeid. 2016. Assessment of genotypexenvironment interaction effect on
seed yield of chickpea (Cicer arietinum L.) lines under rainfed winter planting conditions. Iranian Journal of Crop Sciences.

18(1):63 -75. (In Persian).

To investigate the effect of genotype, environment, and their interaction on seed yield of Kabuli type
chickpea lines and identifying lines with high seed yield seed yield stability under different environmental
conditions a field experiment was carried out. The experiment was conducted using fourteen chickpea genotypes
in randomized complete bloch design with four replications in four agricultural research stations i.e. Urmia,
Kurdistan , Maragheh and Hamedan during three successive cropping seasons (2010-2013) in winter planting
under rainfed conditions. The highest average seed yield (1931.2 kg.ha*) was obtained at Urmia in 2011 and the
lowest (379.1 kg.ha') was at Hamedan in 2012. The highest and lowest average seed yield obtained in G4
(1163.5 kg.hal) and G2 (756.02 kg.hal), genotypes, respectively. Combined analysis of variance indicated that
the main effect due to environments (E), genotypes (G), and genotype x environment interaction (GEI) were
highly significant. The contribution of E, G, and GEI to the total variation in seed yield was about 70.61%,
3.20% and 11.21%, respectively. The GEI was partitioned using GGEbiplot model. According to singular value
partitioning, the first two principal components explained PC1=43.09% and PC2=23.34% of total variations in
data of seed yield. On the basis of GGE biplots, G6, G4 and G11 had high seed yield and yield stability as
compared to the other genotypes. Results of this experiment divided environments to two distinct mega-
environments including "Urmia and Maragheh" and "Kurdistan and Hamedan", which G6 (FLIP 99-26C) and
G4 (FLIP 00-39C) can be recommended for each mega environment, respectively. In addition, G5, G7, and G8

identified as genotypes with wide adaptation for the four environments.

Key words: Seed yield, Kabuli chickpea, Stability analysis and GG Biplot.

Received: 22 December, 2015 Accepted: 28 May, 2016

1- Assistant Prof., Agriculture and Natural Resources Research and Education Center of Kurdistan Province, Sanandaj, Iran.
Corresponding author) (Email: hkanouni@yahoo.com)

2- Faculty member, Dryland Agricultural Research Institute, Maragheh, Iran

3 -Professor, Agriculture and Natural ResourcesResearch and Education Center of Hamedan Province, Hamedan, Iran

4 -Assistant Prof., Agriculture and Natural Resources Research and Education Eenter of West Azabaijan Province, Urmia, Iran


http://www.sid.ir

