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Study of genotype x environment interaction effect on seed yield of red bean
(Phaseolus vulgaris L.) genotypes using AMMI method
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Table 1. Geographical characteristics and meteorological parameters of experimental environments

Les
Temperature (°C)
Jl Lme i L Ve b pedaws 31 glis ! SUL 5L Kt gl Sha Gl Jilas
Location R Year Environment code Longitude Latitude Height from sea level (m)  Average of annual rainfall (mm) (Max) (Min)
. 2012 yray El 403 27.8 -11.4
Borujerd 2732 5013 vyay £ 48:27 33:36 1580 436 271 156
. 2012 yray E3 ) ) 301 374 -26
Zanjan 95 2013 vway E4 47:01 35:25 1500 357 37.2 -20.4
2012 yray E5 348 38.6 -27.3
Shahrekord = 55 ¢ 2013 1ray 6 50:49 32:18 2060 307 37 28.6
2012 yray E7 267 37.6 -18.6
Tabri 58 46:25 38:02 1350
aonz 272013 yra E8 237 39.8 25
2012 yray E9 258 40.8 -11.2
Khomein e 50:04 33:38 1815
! = 2013 way E10 345 39.6 19
A
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Table 2. Name and origin of red bean genotypes

G ekt e GE s e /el elics
No. of Genotype  Genotype code  Genotype name/pedigree Origin

1 KS31286 GOLI/NAZ Iran-Khomein
2 KS31288 GOLI/NAZ/GOLI Iran-Khomein
3 KS31289 GOLI/NAZ/GOLI Iran-Khomein
4 KS31285 AND1007/D81083 Iran- Khomein
5 KS31290 AND1007/AKHTAR/NAZ  Iran- Khomein
6 KS31291 AND1007/ D81083 Iran- Khomein
7 KS31292 D81083/AND1007 Iran- Khomein
8 KS31169 KS31169 Iran-Khomein
9 KS31287 ARSR93003 CIAT

10 — Goli Iran

S bl Ladarsms 5 el (o3 55 43, RY:
L :JSLQ.:—

(AMMI Distance; D) AMMI d_pbs i —>
(Roostaei et al., 2014)
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Table 3. AMMI analysis of red bean genotypes evaluated in 10 environments

35T wr o Sl o o Sile kTS e e Ao
S.0.V JRE df MS Explained percentage ~ Cumulative percentage
Environment (E) Lioa 9 15501663.1™
Genotype (G) 55 9 3659241.1"
GxE Lo X 55 81 695914
IPCAL 17 1342371.5™ 40.48 40.48
IPCA2 15 984940.7* 26.21 66.69
IPCA3 13 567542.2"" 13.09 79.78
IPCA4 11 10.84™ 7.88 87.66
IPCA5 9 11.05™ 6.57 94.23
IPCA6 7 7.66™ 3.54 97.78
IPCA7 5 5.14™ 17 99.48
IPCA8 3 2.63* 0.52 100

*, **: Significant at 5% and 1% probability levels, respectively
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Table 4. Mean of seed yield of red bean genotypes and interaction main component scores for 10 environments

IPCA1 IPCA2 IPCA3

Loses &ls :)QA;
Environment  Seed yield (kg.ha%)
El 1764.6
E2 4069.8
E3 2755.9
E4 2892.9
ES5 1615.8
E6 2028.1
E7 2548.1
E8 3097.8
E9 2462.7
E10 2216.4

31.91 -3.98 -23.55
-9.92  -11.34 -5.88
-10.58 6.06 9.47
-8.03 -11.46 -12.76
2081  29.17 5.61
20.11 -1198 25.13
-17.43 11.71 -3.75
-16.38 19.64 -3.00
-5.4 -15.03 5.48
-5.09  -12.79 3.25
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Table 5. Ranking of 10 red bean genotypes by mean of seed yield, IPCA1 scores and genotype selection index (GSI) across 10 environments

Lyl sl 5 als s Slos

Red bean genotype  Seed yield (kg.ha') IPCA1 IPCA2 IPCA3 ASV  Meanrank ASVrank GSI GSlrank D
KS31286 2182.5 11.86 94 2121 5.4 9 4 13 6 26
KS31288 2745.6 -7.02  -15.79 15.78 5.02 4 3 7 1 23.4
KS31289 2762.4 -9.46 -1587 -16.5 5.65 3 5 8 2 24.8
KS31285 2900.5 40.63 3.97 7.71 16.49 2 9 11 5 415
KS31290 2525.6 7.53 -0.09 4.18 3.05 6 1 7 1 8.6
KS31291 2303.3 -13.29 1362 -10.01 6.46 8 6 14 7 215
KS31292 1893.5 -9.93 2472  -71.78 7.62 10 7 17 8 27.7
KS31169 3008.5 -22.21 -417  16.38 9.06 1 8 9 3 27.9
KS31287 2728.8 1.46 21.44 9.17 5.65 5 5 10 4 23.4

Goli 2401.4 0.42 -18.43 2.32 4.83 7 2 9 3 18.6
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Fig. 1. Biplot of IPCA1 and IPCA2 scores for 10 red bean genotypes evaluated in ten environments
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Study of genotype x environment interaction effect on seed yield of red bean
(Phaseolus vulgaris L.) genotypes using AMMI method

Kooshki, M. H.1, M. Ghaedrahmati 2, F. Salehi 3, H. R. Dorri 4, S. S. Shobeiri °
and M. B. Khorshidi Benam ©

ABSTRACT
Kooshki, M. H., M. Ghaedrahmati, F. Salehi, H. R. Dorri, S. S. Shobeiri and M. B. Khorshidi Benam. 2017. Study of
genotype x environment interaction effect on seed yield of red bean (Phaseolus vulgaris L.) genotypes using AMMI method.

Iranian Journal of Crop Sciences. 19(1): 26-39. (In Persian).

To study genotype, environment, genotype x environment interaction effects for grain yield on red bean, ten
red bean genotypes were evaluated at five locations (Borujerd, Zanjan, Shahrekord, Tabriz, and Khomein) for
two cropping seasons (2012- 2014). The experiment was conducted using a randomized complete block design
with three replications. Combined analysis of variance for grain yield showed that the main effects of both
genotypes and environments, and the genotype x environment interaction effect, were highly significant.
Average environmental grain yield across genotypes ranged from lowest of 1615.8 kg.ha* in Shahrekord in 2012
to the highest of 4069.8 kg.ha* in Borujerd in 2013. Environment main effect was the main source of variation
that accounted for 61% of the total yield variation. Analysis of variance of additive main effects and
multiplicative interaction (AMMI) showed that eight IPCAs were significant and residue effects (noise) was
considered zero. The first three main components of AMMI model explained 79.8% of the total yield variation.
Genotype KS31290 was identified as the most stable genotype based on the values of the first three main
components, ASV and D parameter. Genotype KS31285 with the highest ASV and D parameter, and the most
distance from the center of biplot was unstable genotype. However, this genotype had higher yield (2900 kg.ha't).
Based on the results of this experiment, KS31290 can be considered as a promising line for being released in

areas with similar climatic conditions as those in experimental sites.

Keywords: D parameter, Genotypexenvironment, Genotype stability index (GSI) and Red bean.
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