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1- Sum of squares of genotype by environment
interaction

2- Sum of squares of heterogeneous variances
3- Sum of squares of imperfect correlation
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Tablel. Characteristics of genotypes in the experiments

Genotype NO. Genotype code Seed type Plant type Origin/Source
i osle o Rl Shey Sy o
1 31115 Red 2 CIAT
2 31117 Red 2 CIAT
3 31118 Red 2 CIAT
4 21362 Chitti 3 Iran
5 21313 Chitti 1 CIAT
6 21405 Chitti 1 CIAT
7 21399 Chitti 3 CIAT
8 21400 Chitti 3 CIAT
9 21234 Chitti 1 CIAT
10 21269 Chitti 2 CIAT
11 21275 Chitti 1 CIAT
12 21461 Chitti 3 CIAT
13 31161 Red 2 CIAT
14 21174 Chitti 2 CIAT
15 21334 Chitti 2 CIAT
16 21426 Chitti 2 CIAT
17 21421 Chitti 2 CIAT
18 21320 Chitti 3 CIAT
19 21407 Chitti 2 CIAT
20 21410 Chitti 3 CIAT
21 21417 Chitti 2 CIAT
22 21425 Chitti 3 CIAT
23 21389 Chitti 3 CIAT
24 51103 Cream 1 CIAT
25 CIAT 1 (Check) Pinto 4 CIAT
26 CIAT 2 (Check) Pinto 4 CIAT

sl o Log slacaissy ,lul g_;!le.})‘ sl
(Finlay & s S5 (395 31 Sslom 4 035150 5 0341
Oyl g i aas ool @l Sl s s Wilkinson, 1963)
s u9, 9 (Chahal & Gosal, 2002) sio,s Jolais
95,5 oolexw! (Muir et al., 1992)

4525 4 B SAS 33 05 L oS je el 13
4 ;> g Hardwick & Wood (1972) (g, 4 (yga—s,S
28,5 alul VY ass Genstat l53l o 5 L AMMI

ol gltd o, Shoe ol p lacadsiy S pe 4320
M omigih 5 bome ol D31 Ll 55l inn Jlo
sl Gezren 5 Lo xS Jlitte Sl oo
x Jlo 5 ol x Jlo coigis x Jlo g o] sasas JuSiis
azgs b (Y Jguz) ascils o gme B! 1S x oigi)
8 glacaisis Sl o bl 3t g Blite Sl Conal
=B b 5o 55 ol Bl s len 4y Coslite y ogdle
Syl Coenl il Joud

'Y

IS 5o o aiBs 50 Bue ay iS5l S Loyl
e Ol aliwgts G 5 (Fgaeds oyd Ve (Sl o
e 5o 3 3 Fe oS5 L gy N At
o sl B Koy 3l boary alols b (g 5 90 b 4w 5o
oles o and ceaS e il O s, (59, gy alols
Fom g cdloy by U5 dacaiss; Sojgle b (Soem,
b i s (s 5 ok S

T OB 5l (0, b g lem Sd iy (b
:(Webster et al., 1983) wo 5 pl=il |13

mha s YO 5 a8 LaaST =Y o(Cpoal) @Bdhe (yp =)
loaSS =¥ «(pslie) wilisgy oo S 5 71+ 5l 1S j0 1) S
Sliigy oo LacS 5 /) =0+ o 1) S,y haws 10 5 a8
oL LS e UY0 51 ey Laa SU=F (pylio mes)
3 G Loa ST =0 5 (olarpn) Wligy oo 1S 5 7Y -0
Slligy oo Lo S 0 700 5l iy o ) Lo S 0 s 7Y0
A wle>)



AT 090 Ao (¥5 Lo Dl /sl ) Db g SR G 3 43 /... 5l oy 0 030 5 (60

F9x0 (23Sl (K gur (5 lows 43 03901 jul g 0091 Lyl )0 Lgd (Sl gi§ o ,5as 8 yo il g 4 325 - Jgur
Table 2. The combined analysis of variance of bean genotypes yield in presence and absence of common bacterial

blight (CBB)
DF SS MS
Source of variation <l ypuii 2ol ‘5“}1 g Oluge pgerme Ol yo uSileo F
Year (Y) Jl 1 3212.992 3212.99 3526™
Environment (E) L 1 2838625.248 2838625.24  311.572"
YXE Lo x Jlo 1 46521.693 46521.69 5.105"
EXYXR Lasoes x Jlox 1 S5 8 166349.579 20793.69 2.282"
Genotypes (G) cusss) 25 10418600.114  416744.01 45.737"
YXG i Jlo 25 3212069.515 128482.78 14.101"
EXG Cusgiixdams 25 373277.770 14931.11 1.638"
PXEXG ugiix Jluxdams 25 518473.777 20738.95 2.276™
Error s 199 1813211.374 9111.61

Slese e o 1) Jlizl o jo o sixe i ams
* and ns are significant at the 1% level of probability and no significant, respectively
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Table 3. Component of variance of bean genotypes yield in presence and absence of CBB
Source DF Sum of squares SS%
&0 @olil 4z Oluywe ggome  Olupe gommo do)d
Variance analysis b ,lg 4 32
Environment (E) o 3 2888360 27
Genotype (G) g5 25 10418600 53
GXE LaymeX s 75 41038210 20
Regression model  Sgew )5, bs,
GXE lameX (oisis 75 41038210
GXE(Linear) (has)laymeX aisis 25 4183795 10.2
Residual suile.l 50 36854415 89.8
AMMI model .l s,
GXE LameX g 75 41038210
IPCAL Jyl Lol ailse 27 32009800 78
IPCA2 pgo Lol ailse 25 4990240 12
Residual suslesdl 23 4038170 10
Muir model 550 s,
GXE LameX g 75 41038210
HV (55,00 bl - 820764 20
IC disat pas il ls - 3283056 80
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Fig. 1. Triplot of mean yield (Y), Regression coefficient (b) and Deviation from regression SH
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Fig. 2. Biplot of mean yield (Y) and the first interaction principal component axis

P90 909y 4 bue xad gl Joliio 51 il Hlg 4 32 —F Jgur

Table 4. Muir Analysis of variance of genotypes and environment interaction

SS Wla yo £ gozo SS Wla yo & gozxo SS Wlas yo g gooxo
Genotype Genotype Ic
NO. : code HV b ,lg Grade  u.,,0 bl Grade 4.,  GE Jiliw Grade o,
cdioled  cuigjus 55951 4 % " 4 % e g cadgis i) %
e

1 31115 5864 7 2.02 39069 18 3.58 44934 17 3.25
2 31117 10413 17 3.59 17556 4 1.61 27969 3 2.02
3 31118 10468 18 3.60 31942 15 2.92 42411 16 3.07
4 21362 14600 23 5.03 48614 20 4.45 63215 21 4.57
5 21313 5584 2 1.62 31849 14 291 37433 13 2.71
6 21405 6100 9 2.10 29127 11 2.67 35227 11 2.55
7 21399 6851 11 2.36 55808 21 5.11 62659 20 4.53
8 21400 6341 10 2.18 57287 22 5.24 63628 22 4.60
9 21234 5609 4 1.93 28400 10 2.60 34010 10 2.46
10 21269 2781 1 2.51 22952 7 2.10 30234 7 2.19
11 21275 5633 5 1.94 30208 12 2.76 35841 12 2.59
12 21461 21007 25 7.23 81339 24 7.44 102347 24 7.40
13 31161 8310 13 2.86 77478 23 7.09 85788 23 6.20
14 21174 12873 22 4.43 15402 1 1.41 28276 4 2.04
15 21334 15631 24 5.38 16637 2 1.52 32269 8 2.33
16 21426 8370 14 2.88 19398 5 1.78 27768 2 2.01
17 21421 12040 21 4.15 30240 13 2.77 42281 15 3.06
18 21320 5688 6 1.96 35100 16 3.21 40789 14 2.95
19 21407 7521 12 2.59 21229 6 1.94 28751 5 2.08
20 21410 10091 16 3.48 16975 3 1.55 27067 1 1.96
21 21417 5876 8 2.02 28124 9 2.57 34001 9 2.46
22 21425 11278 19 3.88 41462 19 3.79 52740 19 3.81
23 21389 5584 3 1.92 24354 8 2.23 29939 6 2.16
24 51103 8608 15 2.96 38497 17 3.52 47105 18 341
25 CIATI 11542 20 3.97 118473 25 10.84 130015 25 9.40
26 CIAT2 61213 26 21.08 135137 26 12.37 196351 26 14.20

Total 290388 21.00 1092671 79.00 1383060 100.00
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Table 5. The correlation coefficients between disease scale, yield and stability indexes of bean genotypes

IPCA1 s D s'::?:e b GESS ICSS HVSS
ol adlge SR 5 Y S Jiliio 5l pas byl o<l
_ wlbde KpLares ~
! Jsl 09 ) o 09 ) o X i 953 Wrod 039
| ol HVSS
Oi9re
s il lg ICSS
1 .664** [l G et S
. . Jaze 5 GESS
1 977 807 ,
Lex Cug)
1 .065™ 017™ 181™ Ry SRUNNY
1 =221 663" 674" 469" o SleeY
1 250m 104™ 167™ 114 269™ Disease scale
’ ' ’ ’ ’ & lons bt
1 -.081™ 6307 -.005™ 971" 992" 666" OS5 5 Bl il 8%
| adlse IPCAL
1 506" 4027 -712" 287" =557 556" -416" shol adlse
< Jd
| ailso IPCA2
.000 .020™ -501" .025™ 425" 1527 .040™ 416" stel e
g
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Abstract

Common bacterial blight (CBB) caused by Xanthomonas axonopodis pv. phaseoli is
a serious disease of bean fields in Iran and the world. Chemical control of CBB is
inefficient, therefore the use of resistant genotypes with stability production is the most
suitable alternative. Stability and adaptability of 26 bean genotypes yield in the presence
and absence of CBB were evaluated in Agricultural Research and Natural Resources
Center of Markazi Province, in 2007 and 2008 using regression analysis, the additive
main effects and multiplicative interactions (AMMI) and muir methods. The best
genotype in regression analysis, based on yield, regression coefficient and deviation from
regression was 21407. In AMMI analysis, the first two interaction principal component
axes (IPCA1 & IPCA12) explained 90% of the genotypexenvironment interaction. Biplot
of yield mean and IPCA1 showed that genotypes 21407 and 21275 were the most stable
with high yield. In muir method, 21% and 79% of the genotypexenvironment interaction
belonged to heterogeneous variance (HV) and imperfect correlation (IC), respectively. In
this method the genotype 21410 had the least total sum of squares of genotype X
environment interaction, so it was the most stable genotype. According to all results, the
best genotype was 21407 based on stability, yield and resistant to CBB.
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