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Table 1. The studied soybean genotypes in this research

e balyd 4 )85k o )lub clacis e g goiie

3555 ol 5> adlllas 3)90 Slgw brouigs =) Jodo

ojlod S5 o)lod ] ojlod ] ojlod o)
Number Genotype Number Genotype Number Genotype Number Genotype

1 AGS 358 (3) 34 A 3237 67 Telar 100 N.S-L-11-6

2 AGS 359 (4) 35 A 3935 68 Nekador 101 Mercory

3 Hartwig 36 Columbus 69 Hatcheson 102 Roanak

4 Gloy 37 Union 70 Cliford 103 Pance Vacka B

5 2-L.80-5914 38 Stressland-B 71 Hood 104 L.52

6 B-R22 Bijelina 39 Stressland-C 72 Kaspian 105 Sort 126 S.M.A.B

7 LN 89-3394 40 GN3074 73 Sari 106 ERFurt

8 LD9 41 Pek - Cak - taj 74 AGS 346 (2) 107 VINIMK 9186

9 Kenwood 42 Swift 75 AGS (5) 108 PA 83

10 Fowler 43 G.3x Hamilton (10) 76 AGS 367 (6) 109 VESTAG 97
11 TN 4.94 44 DPX x Yougetsu (2) 7 AGS 364 (8) 110 Hack

12 Manacon 45 DPX x Yougetsu (3) 78 AGS 380 (9) 111 Hadgson

13 Fowler 46 DPX x Darby (2) 79 Doles 112 CM - 1070

14 Cysne 47 DPX x Darby (3) 80 GN2050 113 S-12-49

15 Sort 62 48 Williams x DPX (6) 81 DI 74 114 S.R.F x Columbus
16 Sort 126 S.M.A.B 49 Hamilton x Sahar (3) 82 D42.14 115 Budgoszkasz
17 Wars zawska 50 Hamilton x Nemaha (6) 83 Linford 116 Rounest

18 Bonus 51 9242 84 Clean 117 Poplu - 18 - 35
19 Clean 52 S24-92 85 LH-2500 118 Tokyo Brown
20 Stressland-A 53 CX 232 86 M7 119 Century 84

21 5601-46-6-1 C 54 Karbine 87 TN 6.90 120 RCAT ANGORA
22 Harbinskaia 111- 55 Harbinskaia 3971 B 88 T215 121 S19-90

23 Bean — Comet B 56 Dikmanova - Cierna 89 Kabalovskaja B 122 Black Tokyo
24 Delsoy 4210 57 Dornburger 90 Kabalovskaja 123 Cul.9132

25 Comet (NRM) B 58 Banjaluka B 91 8-L.65-3266 124 AP - 1394

26 B-R23 Bijelina 59 Harasoy 92 Black Hawck 125 PRO - 280

27 Bijelina 54/68 60 Motte 93 Ilinoi 126 S14-H4

28 NS-16 B 61 K.S 4895 94 L.2 127 SENTRY

29 B-R3 (Bijelina) 62 Essex 95 S3-941-8-1-8 128 Spirit

30 Grangelb 63 AGS 381 (10) 96 L.8 129 Salin

31 Mishel 64 TN 5.95 97 Darby 130 Interprise

32 Calland 65 Delsoy 4710 98 NE-3297

33 Si-bi-va- 1207 66 EJC (Edi. Jappan) 99 ST.Pazova 54/18
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Table 2. Combined analysis of variance for soybean grain yield in four environments

S glie Source (D) ealjl s s (Mean of squares)clay yo 1Sleo
e Environment 3 4591.79™
by S5 Rep. ( Environment ) 8 66.03
5955 Genotype 129 651.83™
G*E 387 80.99™
Error 1032 26.15

**, Significant at 1 % propability level.

LV; o)ln..‘f: wy} 9 E; J@\m 0 4.:9; 5 r:)f OV/A L
slcwiss (¥ Jais) 2g B lase 3 g 40 p,5 OV/Y

lg/\/\ o)lm.f: ‘E4 ]a.:.'x,o)b lp)f OIYY aly ))ﬂo&lga o)l.o.af:

oy ) Jlois ! oo )5 Iy gize ¥

Cawl 0dl LY Jas )3 laguigs) 4l 3 Sles 5:bs
g Seds) o 2 Jsvr ool j Job @l pelul
¥ oojlad sloiaiss 4 baye aild 3,8las op iYL adlas


http://dx.doi.org/10.61186/jcb.15.45.234
https://jcb.sanru.ac.ir/article-1-1386-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-03 ]

[ DOI: 10.61186/jcb.15.45.234 |

Cusplss ST e a9 jolesy Sl nny Sk g 3L)5 e

YV

cos JES (Sams Slon 4 (59l lis 3 laewis
soa ol el aSbe 5 S 5 L8t
&S ewss 5l eolass ol Hlde 4 W awlS e s
9 039y LI (Hlow ol A Cand gyt Cowlus
P ey BB oSlee Jial g S polie slacuig) )
2531 95yt |y (ylow S &S dad 0 £y (2lBcaSH)

(V¥)

VFeY ko /50 ojloss /o2 5L Juo [ £ly; (alS el doliingy

LVeF oyled sy B2 e o )5 FAY wby 5 Sles
LYY oyled uigd 9 E2 lasa )3 5,5 F/AY &by 5 Slas
5Sas p S sl Ea lse (5 )5 0/FY ab 5,Slas
ot Slas 5l aly 5 Slee (VY J?.\;) L digy yd &b
b Joo0 jlre i baylyd cow o) ials e a8 cul
) g ) LGS 4 Cans LS Cowlus
ab > Slee s opl 5l ol gl wlol il e

e )z ) bgw oyl 4l 2 )Slee Sk -Y Joto

Table 3. Mean of seed yield of soybean genotypes in four environments

olad ke 0yles oSl
Number El E2 ES E4 Mean Number El E2 Es E4 Mean
33.41 32.85 27.01 32.06 31.33 24.64 17.33 2712 16.31 21.35

2 18.03 13.70 17.2 15.56 16.12 37 8.61 8.22 13.87 11.2 10.47

3 50.04 44.44 27.89 23.04 36.35 38 10.13 9.6 14.23 7.01 8.49

4 17.07 16.94 17.61 13.44 16.27 39 12.48 9.12 15.52 12.25 12.59

5 11.89 5.72 13.94 521 9.19 40 13.66 9.1 16.15 13.58 13.1

6 12.95 6.49 26.01 7.03 13.12 41 13.68 6.93 16.32 6.03 10.74

7 14.27 10.27 28.80 8.99 15.58 42 25.37 9.63 25.38 13.87 18.56

8 15.48 11.08 13.20 6.43 11.55 43 25.14 17.79 44.02 28.29 28.81

9 15.5 11.09 13.21 9.87 12.41 44 25.96 18.78 14.58 13.14 18.12
10 29.75 26.30 25.99 16.59 24.66 45 19.17 18.58 21.53 20.47 19.94
11 22.20 8.27 0.75 11.89 23.28 46 21.18 20.07 27.01 20.08 22.26
12 15.46 11.18 16.33 10.96 12.81 47 12.5 12.46 19.26 10.64 13.74
13 18.79 6.17 14.49 6.65 11.52 48 16.95 12.83 16.44 11.55 14.44
14 27.40 11.87 19.35 11.16 17.45 49 16.56 14.96 32.59 9.86 18.49
15 10.23 7.91 154 6.49 10.12 50 43.66 34.54 37.98 37.34 38.37
16 19.75 9.04 16.05 10.98 13.95 51 16.56 6.66 9.9 7.34 10.11
17 19.53 7.39 16.67 9.58 13.29 52 23.71 6.6 26.37 9.08 16.44
18 11.02 6.09 20.90 6.31 11.08 53 17.44 16.65 224 12.63 17.28
19 8.11 5.64 7.8 5.49 6.76 54 22.67 13.38 17.82 14.98 17.21
20 15.05 8.90 19.96 11.84 13.94 55 17.65 9.78 9.65 9.35 10.93
21 15.55 8.91 17.5 10.03 13.1 56 17.52 14.58 17.73 9.2 12.46
22 24.96 10.98 22.66 9.6 17.05 57 17.34 8.05 21.78 10.07 14.31
23 16.19 11.09 17.1 11.77 14.04 58 28.16 11.04 32.44 9.5 20.28
24 12.22 10.39 20.94 11.8 13.83 59 34.44 8.17 27.81 12.08 20.63
25 14.04 11.54 23.24 9.33 14.54 60 23.56 16.04 19.6 15.2 18.7
26 20.80 17.28 38.69 10.7 21.87 61 11.75 7.4 16.76 11.15 11.77
27 17.28 16.18 17.2 10.72 15.34 62 11.35 7.91 21.56 12.36 13.29
28 15.16 8.45 20.43 7.1 12.79 63 50.53 31.93 25.58 24.03 33.02
29 11.81 6.10 125 7.23 9.41 64 34.32 21.34 14.3 8.6 19.64
30 13.83 6.12 13.8 75 10.24 65 16.64 9.93 14.25 14.1 13.73
31 15.64 10.14 21.05 9.59 14.1 66 71.9 34.84 46.81 41.15 48.67
32 17.15 12.84 19.29 19.2 17.12 67 15.57 11.82 23.1 15.64 16.53
33 17.87 11.08 34.12 17.08 20.04 68 19.24 17.48 14.47 12.21 15.85
34 14.62 8.07 15.89 14.14 13.18 69 19.28 10.86 30.87 12.54 15.89
35 16.90 9.80 20.65 9.89 14.3 70 9.79 7.73 18.88 8.01 11.10

LSDs0 4.82 3.21 55 4.1 - LSDss 4.82 3.21 5.5 41 -
HSDsy, 6.79 4.8 7.2 52 - HSDsy, 6.79 4.8 7.2 5.2 -

5 OF Lo 5 IS S o jlomt o539 pis AT o 53 65 Siwss &sbom 9335 AT Jls )3 JES Siusy 6loms S99 pis oo i B4 5 B3 E2 E1

A Jlo o JIB3 (Saewg lon 3929

E1, E2, Es and Es, natural conditions in 2014, disease conditions in 2014, natural conditions in 2015 and disease conditions in 2015 respectively
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Continued Table 3. Mean of seed yield of soybean genotypes in four environments

ojlad 0l ojlod ok
Number EL E2 B E4 Mean Number El E2 Es E4 Mean
71 10.98 9.1 19.91 8.96 1221 101 10.95 6.68 1551 8.91 10.51
72 41.14 8.82 36.6 12.96 24.88 102 22.84 14.7 30.24 20.12 21.98
73 22.06 17.2 21.35 9.13 17.44 103 16.74 9.82 17.82 8.75 13.28
74 22.42 6.26 30.55 5.56 19.7 104 11.8 4.83 19.43 13.07 12.28
75 32.97 25.2 39.23 34.07 32.87 105 16.25 7.21 8.83 6.44 9.68
76 51.4 50.25 48.27 44.35 48.57 106 19.26 12.24 27.28 22.45 20.31
77 34.87 32.23 21.27 17.3 26.17 107 21.06 17.91 23.11 18.72 20.2
78 22.2 8.85 28.37 11.56 17.75 108 22.33 14.28 28.14 16.68 20.36
79 12.27 11.2 15.99 13.94 13.35 109 35.61 17.94 27.1 12.06 23.19
80 12.68 11.29 13.56 12.21 12.43 110 13.86 8.96 17.84 8.41 12.27
81 21.32 15.3 13.08 11.85 15.39 111 31.72 14.68 29.16 14.17 22.43
82 35.27 14.15 19.8 5.24 18.61 112 13.17 7.79 16.34 10.59 11.97
83 19.03 6.85 30.57 10.35 16.7 113 21.2 9.09 17.23 10.29 14.45
84 17.5 10.12 17.64 8.96 13.56 114 22.61 6.93 22.26 7.98 14.94
85 19.46 10.16 18.54 8.16 14.08 115 41.97 42.06 38.33 22.53 36.22
86 30.42 8.56 19.86 12.01 17.71 116 20.96 17.99 26.55 24.26 22.44
87 17.14 8.69 27.09 15.49 17.1 117 12.2 9.14 19.11 9.47 12.48
88 6.35 2.2 9.14 7.47 6.29 118 29.3 12.03 26.31 21.09 22.18
89 18.52 8.31 38.7 23.01 22.21 119 23.76 7.3 29.93 10.55 17.88
90 13.03 10.61 14.14 9.36 11.79 120 37.87 18.92 25.2 18.69 25.15
91 23.85 8.48 24.73 11.23 17.07 121 20.01 11.14 30.42 13.06 18.66
92 27.4 9.28 23.46 11.12 17.82 122 18.64 7.39 17.78 5.42 12.31
93 13.04 4.83 12.8 7.79 9.62 123 33.04 9.91 27.51 10.96 17.86
94 10.17 9.47 10.74 9.68 10.01 124 9.1 5.55 8.28 7.1 7.48
95 29.58 8.24 24.7 16.81 19.83 125 77.17 8.96 27.06 10.98 16.19
96 19.11 8.48 18.4 15.55 15.39 126 19.63 7.2 21.06 7.06 13.74
97 23.01 8.12 21.77 8.05 15.24 127 26.4 8.77 23.23 9.21 16.9
98 23.09 14.25 25.4 11.27 18.5 128 30.54 13.2 24.66 8.59 19.25
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HSD5% 6.79 4.8 7.2 5.2 - HSD5% 6.79 4.8 7.2 5.2 -
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Figure 1. Grouping of soybean genotypes by GGE Biplot method across four environments


http://dx.doi.org/10.61186/jcb.15.45.234
https://jcb.sanru.ac.ir/article-1-1386-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-03 ]

[ DOI: 10.61186/jcb.15.45.234 |

yya

Caspglss 18T e a9 y5leny Salow (nn) Sk 305 e

Ao Vb eser (Bjle 5 Y 3k (gl
g omb 2hes gl 35 WY 5 M ojled slacuiy
Aoy YA XA XY o)las clbeaisis 5 0351 caisn 65l
S 395 45 2l ol 55 5 ol 3,5k s
0Pl lae o3 (9 Cul (S lbgel )
> B K ole 4 g ail oYL o Sas gl
55 ojlod il iged lyisdy il andly b ol 4
e bl ol wwl 5005 BEr e 4 &S
g s ol Clislel o cul sl ogs 3Sles
S 93 0wl g Cuns jlai )00 s 3Shes (gylul @
ol o &S e wd S s o |l g YU a5 Sles
= SML L YL o Slae b (lacasg; cusl (Sae el
A dalgs b o G Ae GlliEl 4 e aS

(V) Do 48,8 20500

o 555 IS (1) ohen 5 S|
bowss el byl oSdes sVl 5l e
ewl §See b 3)Slee b sbais] 9 25 Lalys
Bl 108 2 2Vl sl

VFeY ko /50 ojloss /o2 5L Juo [ £ly; (alS el doliingy

903 3l bigw slaceigs; 3,Sles g (o)l (uy Sl

(Y JS5) wi ool bawgie oo claizes o g )lul jemce
Pl 3Sles (1S0ke 0aiS i plyear L (5)lub
ol GGE pogin | ihio ass G (V) cusl Coonl
bis GEl  alawg & oad (o (ol Jhne &
sy G oSlas 5:0ke b olped oS canl Mt oK
Gl el Jle o ol) S0 sl (hyy g 298 485
cunlio jlre S5 @ ol ol g (65l0k 55 Ses (1 S0Le
3905 o3l (Sl S oyl lp ol 5 olge & cul
7 sl Blie ) :Sile oM b JSS opl @ (V1)
S5 hyls a8 (gyeme (JSE pl o (Y JSKb) 2 oo draS
29w Ui 1) (6)lul e (B8 H92re) csl (S
S ygme g Conl Gilak AL 005 e Ol & 59
38 ol (3905 some) 2,1 3929 O 59y S 92
G G &ly Scy) Sk 4wy e oLl )
Sl ol cwly Cow g 3 Ses 1Ske S )l
ookl cpl p (¥Y) amd o plis 1y IS 0k :S0ko
wo9es ke 5 YU oSlas gl FF o)l iy

NOT

iz oo bulyd ) bgw lacsisl slul 5 4l 3 Shes plojen (L)l =Y S
Figure 2. Simultaneous evaluation of grain yield and stability of soybean genotypes across different environments

93 om & ol cpl oo b lalases ol 08T (St 1503
odalie (b M| ¢low 399 PAS 9 d9>9 L:)‘).w
lolid jghaiody 5 50> liise (1 JS3) conl o
blie ) 5lul o Vb a5 )Sles (gl bgw slacuis)
ey Jh e bl (b bip ope e
5 odlizl b i ) 50,8 odlisl @My cl ~-GGE
Sk g YU oSles b lacas by o
et 93,5 lolid 1) cilisee 3blie (gl 03,05
sl den Job 3 a5 635 plgis e ol
ol @y Jl @ Jl apd 4 cas cls

) sl e JT o) slaciss

b by pb ay bghas 3ok 5l ilase ¥ S5 5

@gl5 oo Hdges ol 3 litad Lag e &Ml i
ol (Stosan I (o)8 oaimdUis Jhoy 93 (e
Wil doyd A e by 93 (o agly &7 Sloj ]
2l a2y o 4l ol S ghe gl (Stes
e 515 S e (Sonr bilame (g (Ko
P &S b len Ll — S e (Suned 2iL ax
4_.,.9])' L;l)b E,4 P E, L;Ub]@pu Dgub o0 odnlin ¥ J.i,.u
ol o) L | Siaod sy L 45 w3l o SaoS
L Er e o5 Cusl (Shg0 3 ol g 28l bame 9

93> 420 A S35 5 S)i gl Ea g B ol
U5 ol o by Walases ) oS St Sl


http://dx.doi.org/10.61186/jcb.15.45.234
https://jcb.sanru.ac.ir/article-1-1386-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-03 ]

[ DOI: 10.61186/jcb.15.45.234 |

Y¥.

Cuoplid ST e s g ja8len) Sl o) Sl o SbS e

FD (Sawwn ol 4 039ll Ly o bigw slacasss) 3 Shas (g5l 9 0,Shee (b5l

PC1 =70%, PC2 = 14.3%, Sum = 84.3% "~
Fransform = 0, Scaling = 1, Centering = 2, SVP = 1

0.0

NOT

204 ™

PC1

e sabame oy bl bulg) <Ml -V JSo
Figure 3. Biplot of interrelationships among different environments

bbb gl lacaisy Log ews) IS (SSke
Ghld> g (wyp 2y90 slalame 3 3)Slee (e (o pdin
Rl 5 Sles (Sl a1 g doly L el
Jeiliy I Glgie 9 W23l Loyl ple & Consd (olie

2,8 ookl 51 Mol (ladely ,o Ll

13,8 9 S
oKisls d)‘)sL.CS PRLA QUL:J C)’Lol 9 Qsl)j 05; )1
Oliiod dunge 89y el (i | pizman 5 S
LSl (3,5 ool 8 LB & 2,8 5 5 Jld a9 ol
w1y S g 08 JS mogy cnl ll sl )Y

25U cov ool e 4 ab 5 Sles oS b L ls

» gl @) Ol 5 88 (e )8 e Jelge
P G ey g WSl 58 e balaee
RS Ghey Jl B cnl 3 )l gy iz slalace
xSyl bl @y oMl GGE (gl
odlaiwl J&d Saowe ylon 4 Joxio g polde sbigw
alge 5 20> Ve (caigiy Gl Sl Byme) Jol adse 9 45
2y 2o VW (b ) cuigy Jlite S Byee) pg
Iy losly @lyuss IS 5l aoyn AF Lol adlse 90 ggeme
3 Ml Cgs b Hlisl saimslis &S K350 an g
bowe X Cuig] GRSy 5 Guig) Olud ey

‘V() ‘FF ‘f’\" ‘\‘Y' ‘(5 ‘Y' 5\ D)l.owd le.ht_rug)ss) ..39{ (G+GE)
J YL o Sles bawgio b cgi cnplul A 5 YV VP

&
Akmal, C.M.G. and M.Y. Samaullah. 2014. Adaptation and stability of aromatic rice lines in North
Sumatera (in Indonesian). Food Crop Research Journal, 33(1): 9-16.
Babaei, H.R., N. Razmi, S. Raeisi and H. Sabzi. 2020. Evaluation of adaptability and seed yield stability of
soybean (Glycine max L. Merril) promising lines using GGE biplot analysis. Iranian Journal of Crop
Sciences, 22(2): 183-197 (In Persian).
Babu, B.K.,, A.K. Saxena, A.K. Srivastava and D.K. Arora. 2007. Identification and detection of
Macrophomina phaseolina by using specific species oligonucleotide primers and prob. Mycologia. 99: 797-
803.
Bhartiya, A., J.P. Aditya, K.S. Pushpendra, J.P. Purwar and A. Agarwal. 2017. AMMI and GGE biplot
analysis of multi environment yield trial of soybean in North Western Himalayan state Uttarakhand of
India. Legume Research Journal, 40(2): 306-312.
Bramel-Cox, P.J.L. and E. Claflin. 1989. Selection for resistance to Macrophomina phaseolina and
Fusarium moniliforme in sorghum. Crop Science, 29: 1468-1472.
Cornelius, P.L. and J. Crossa. 1999. Prediction assessment of shrinkage estimators of multiplicative models
for multi-environment cultivar trials. Crop Science, 39: 998-1009.
Dallo, S.C., A.D. Zdziarski, L.G. Woyann, A.S. Milioli, R. Zanella, J. Conte and G. Benin. 2019. Across
year and year-by-year GGE biplot analysis to evaluate soybean performance and stability in multi-
environment trials. Euphytica, 215: 113-125.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwibjZeHwPT6AhXQhf0HHVxzBcEQgAMoAHoECAYQAg&url=https%3A%2F%2Fscholar.google.com%2Fscholar_url%3Furl%3Dhttps%3A%2F%2Fwww.academia.edu%2Fdownload%2F82286462%2Fj.tplants.2005.03.00820220317-10733-1qms62m.pdf%26hl%3Den%26sa%3DX%26ei%3D-TpUY9COPKLGsQKo-JaYCQ%26scisig%3DAAGBfm1tVO1xshY641VPzer2CXGPq7hytg%26oi%3Dscholarr&usg=AOvVaw3BrLNY5ttWSPURWIIWk3nL
http://dx.doi.org/10.61186/jcb.15.45.234
https://jcb.sanru.ac.ir/article-1-1386-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-03 ]

[ DOI: 10.61186/jcb.15.45.234 |

Canplis (ST et g jaslen ) Soluw o omn) b g 5Ly e
¥ VFeY ko /50 ojloss /o2 5L Juo [ £ly; (alS el doliingy

8. Diepenbrock, W. 2000. Yield analysis of winter oilseed rape (Brassica napus L.): a review. Field Crops
Research, 67(1): 35-49.

9. Gauch Jr, H.G. and R.W. Zobel. 1997. Identifying mega-environments and targeting genotypes. Crop
Science, 37(2): 311-326.

10.Gul, F., B. Andrew, S. Leong and L. Ismail. 1989. Factors influencing choice of discipline of study
accountancy, engineering, law and medicine. Accounting and Finance. 29(2): 93-103.

11. Gupta, P.K. and R.K. Varshney. 2005. Cereal genomics: an overview. Cereal Genomics. Springer. 1-18.

12.Jana, T., T. Sharma, R.D. Prasad, and D.K. Arora. 2003. Molecular characterization of Macrophomina
phaseolina and Fusarium species by a single primer RAPD technique. Microbiological Research. 158: 249-
257.

13. Javidfar, F., B. Alizadeh, H. Amiri Oghan, and N. Sabaghnia. 2010. A study of genotype by environment
interaction in oilseed rape genotypes using GGE Biplot method. Iranian Journal of Field Crop Science,
41(4): 771-779 (In Persian).

14. Luc, M., R.A. Sikora and J. Bridge. 2005. Plant parasitic nematodes in subtropical and tropical agriculture.
2nd Edition. Oxford University Press. UK. 896 pp.

15.Ma, B.L., W. Yan, L.M. Dwyer, J. Fregeau-Reid, H.D. Voldeng, Y. Dion and H. Nass. 2004. Graphic
analysis of genotype, environment, nitrogen fertilizer, and their interactions on spring wheat yield.
Agronomy Journal, 96(1): 169-180.

16. Mengistu, A., J.R. Ray, J.R. Smith, P. R. Arelli, B. Bellaloui, P. Chen, G. Shannon and D. Boykin. 2018.
Effect of charcoal rot on selected putative drought tolerant soybean genotypes and yield. Crop Protection,
105: 90-101.

17. Mengistu, A., J.D. Ray, J.R. Smith and R.L. Paris. 2007. Charcoal rot disease assessment of soybean
genotypes using a colony forming unit index. Crop Science, 47: 2453-2461.

18. Moghadam, M., P. Safari and S.F. Daniali. 2012. GGE-bioplot analysis, graphic tool for plant breeding,
genetics and agronomy science. Parivar publications, Tabriz, Iran. (In Persian)

19. Nowosad, K., A. Liersch, W. Poptawska, and J. Bocianowski. 2016. Genotype by environment interaction
for seed yield in rapeseed (Brassica napus L.) using additive main effects and multiplicative interaction
model. Euphytica, 208 (1): 187-194.

20. Pourdad, S. and M. Jamshid Moghaddam. 2013. Study on genotypexenvironment interaction through GGE
biplot in spring safflower (Carthamus tinctorius L.). Journal of Crop Production and Processing, 2(6): 99-
108.

21.Ramos, J.E. U., R.L. Brogin, V.P.C. Godinho, F.J.E. Botelho, F.D. Tardin and P.E. Teodoro. 2017.
Identification of soybean genotypes with high stability for the Brazilian macro-region 402 via biplot
analysis. Genetics Molecular Research, 16(3): 1-10.

22.Rayatpanah, S., V. Alavi and G. Arab. 2007. Reaction of some soybean advanced lines to charcoal rot
disease, Macrophomina phaseolina (Tassi) Goid. in east Mazandaran. Seed and Plant Improvment Journal,
23(2): 181-186 (In Persian).

23.Roy, D. 2001. Plant Breeding: Analysis and exploitation of variation. Alpha Science International. 701 pp.

24. Saidinejad, S.M.R., M. Aghajani and I. Hezarjeribi. 2013. Response of soybean promising lines and
commercial cultivars to charcoal rot disease in Gorgan region. Iranian Journal of Oilseed Plant, 2(1): 30-44
(In Persian).

25. Shiri, M., M. Valizadeh, E. Majidi, A. Sanjari and A. Gharib-Eshghi. 2010. Evaluation of wheat tolerance
indices to moisture stress condition. Electronic Journal of Crop Production, 3: 153-171 (In Persian).

26. Silveira, D.A., L.F. Pricinotto, M. Nardino, C.A. Bahry, C.E. Cavenaghi Prete and L. Cruz. 2016.
Determination of the adaptability and stability of soybean cultivars in different locations and at different
sowing times in Parana state using the AMMI and Eberhart and Russel methods [Online]. Available at
https://www.researchgate.net/publication/311849977.

27.Tadele, T., S. Gashaw and T. Amanuel. 2018. Genotypes x environment interac analysis for Ethiopian
mustard (Brassica carinata L.) genotypes using AMMI. Journal of Plant Breeding and Crop Science, 10(4):
86-92.

28. Taliei, F., N. Safaie and M.A. Aghajani. 2012. Relationship between disease incidence and severity of
soybean charcoal rot in Golestan province. Journal of Plant Production, 19(3): 142-125 (In Persian)

29.Tesso, T. and G. Ejeta. 2011. Stalk strength and reaction to infection by Macrophomina phaseolina of
brown midrib maize (Zea mays) and sorghum (Sorghum bicolor). Field Crops Research, 120(2): 271-275.

30.Yan, W. 1999. A study on the methodology of cultivar evaluation based on yield trial data-with special
reference to winter wheat in Ontario. Ph.D. Thesis, university of Guelph, Guelph, Ontario, Canada.120 pp.

3l.Yan W., L.A. Hunt, Q. Sheng and Z. Szlavnics. 2000. Cultivar evaluation and mega-environment
investigation based on the GGE biplot. Crop Science, 40: 597-605.

32.Yan, W. and M.S. Kang. 2003. GGE bi-plot analysis: A graphical tool for breeders, geneticists, and
agronomists. CRC Press, Boca Raton, FL.

33.Yan, W., M.S. Kang, B.Ma, S. Woods and P.L.Cornelius. 2007. GGE biplot vs. AMMI analysis of
genotype by environment data. Crop Science, 47: 643-655.


https://www.researchgate.net/publication/311849977
https://www.sciencedirect.com/science/journal/03784290
http://dx.doi.org/10.61186/jcb.15.45.234
https://jcb.sanru.ac.ir/article-1-1386-en.html

[ Downloaded from jcb.sanru.ac.ir on 2025-12-03 ]

[ DOI: 10.61186/jcb.15.45.234 |

[oNolen

Journal of Crop Breeding Vol. 15, N0 45, SPring 2023 ...........uoiteescomirneecs s e e e e seaeenenesnesnrenessesaessssnsessesnenennsnes 242
Evaluation of Soybean Genotypes Yield and Yield Stability Under Charcoal Rot
Disease Conditions using GGE Biplot Method

Ali Ghorbanipour?, Babak Rabiei?, Siamak Rahmanpour?® and
Seyed Akbar Khodaparast*

1- Department of Agronomy and Plant Breeding, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran,
(Corresponding author: Ghorbanipur.ali@gmail.com)
2- Department of Agronomy and Plant Breeding, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran
3- Department of oilseed plants, Seed and Plant Improvement Institute (SPII), Karaj, Iran
4- Department of Plant Protection, Faculty of Agricultural Sciences, University of Guilan, Rasht, Iran
Received: 1 June, 2022 Accepted: 2 November, 2022

Extended Abstract

Introduction and Objective: The most important goal in all crop breeding programs is to
increase yield, and yield improvement requires the use of efficient statistical methods to identify
superior genotypes. In determining the superiority of genotype, in addition to high yield, yield
stability in different environments must also be considered.Biplot analyses are good tools for
selecting superior genotypes and to increase efficiency in selection.

Material and Methods: In the present study GGE biplot method was used for assessment yield
and vyield stability of 130 genotypes of soybean under two environmental conditions, natural
conditions and disease stress (artificial induction of charcoal rot disease), were evaluated in a
simple lattice design with two replications at Seed and Plant Improvement Research Institute
(SPI), Karaj, Alborz province, Iran, during 2014 and 2015 (four environments).

Results: The results of combined analysis of grain yield/plant revealed that effects of location,
genotype and interaction of genotype x location were significant. The results of stability
analysis using GGE-biplot method revealed that the first (Genotype) and second (genotype x
environment interaction) components explained 70% and 14%, respectively, and the both
components 84% of the total variation, which indicates a good validity of the biplot in
explaining the variations of genotypes and genotype x environment interaction (G + GE).
Polygonal biplot showed that the genotype 66 had the highest grain yield in environment E;
(disease conditions in 2014) and E4 (disease conditions in 2015), however, the genotypes 1, 3, 5,
43, 63, 66, 75, 76, 77 and 89 had a good combination of stability and yield.

Conclusion: Some of these genotypes such as genotype 66 did not show any signs of charcoal
rot in both experimental years, they also had a good grain yield.

Keywords: Genotype, Genotype x Environment interaction, GGE biplot, Macrophomina
phaseolina
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