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Evaluation of adaptability and seed yield stability of soybean
(Glycine max L. Merril) promising lines using GGE biplot analysis
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Table 1. Climate parameters of experiment locations
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Parameters o, Karaj Gorgan Moghan  Khorramabad
Altitude (m) bys b Slpl,l 1321 155 45 1155
Latitude bl se  3549°N  36.83°N  39.30°N 33.26 °N
Longitude gLl r J b 51.06 °E 54.48°E  47.20 °E 48.17°E
Total Rainfall (mm) sl St oS 240 700 300 499
Average Temp (°C) (max)  Ls ST 55ks 28 23 34 25.3
Average Temp (°C) (min) s fla= Sl 1 12 -0.7 9.1
ﬁ_wdav;ow@u@\.;ﬁu°>|>§¢|,wwcj\ S g s

J=B Ol an (/7)) (il 3T La OIS il
035 ileT lacs sl s dla ) iy g5
SLaOKe s 635 ¢ 55 K03 Ssleas ol
Sl azlls 54 9 &L‘).T
el lE e o 55 ST bl S g
Pl s b (L) s sl ol sl s
A3 s Sas Slotie DL LT 5 6,8 >
a5 s 8515 b5l 35 a0 dpame  slacnY
PCL ad) 0 .3 4o 52U LT 5 Shee &oslis Js en
L33 OA JS 55 5 Loy YY/) PC2 4dl e (o ;3 YO
G555 G55 OIS p e 4 by e WLl S
| show () JK2) L5505 4 55 15 (G + GE) Lo 53
sl s (Silveira & et al, 2016) ol ,LSen
S e b Slac s 55 oIk <85
e 3 A3 77 Ly JS bl 3 sl e filae
o3 ¥Y i galy lime 515N ess 5 ol laadl se
pliodtiaz 5313, 5 U335 55158 Ao ys VY
bl 3 (Pourdad and Jamshid-Mogaddam, 2013)
dh;;uij‘}fhtmdjblﬁcﬁjé‘s)\fjb
VY clase JSlay by e Ol ks JS 51 s 55 VA
b e o 3 VW0 g8 Sla by ety
OLSer 5 (Smams 235 35 53 Lo oa ]
Jolae O 514 25 s (Mohammadi et al., 2013)
S 5 Y s 5 Shes (sl oo 53 55

GGEgﬁj\asw\gﬁs.b{lfi)sotjpjjs

YAY

G55 1S 1 Ol sl il 4 s

(YA 1Y) 5L Te 5 (WWAY) o S slalaos 5o
(YY) C; Sl 5 do s =y Jlazl mlaws o
53 (OIFAY 5 A¥ar) oS T 5 (\FaF 5 1¥4Y) Ol ke
g g e W N (e
35 oS g5 51 4S8 sl 0L Jases o Wl 55 LS
Dls ae Loy ¢SO Jlaz| cl:w); O Ll 2
gl 52 08 8 55U Te 5 o S s e Sles sy
540 I3 gme b Olke 43 5 ls gme L3 &G Jlazs|
‘CJ_( sla i lesT js dla s =S5 el Sl
313 e o3 &S bl o 55 Ol 5 08 F
S r ety a2 s me b 2LTe 5 s
o sme S5t ekias 0Lis 5o dle g3 b 0SSl
LS 53 Il 0L Wl Jul o e IS
555 5 O 53 5 el s GBS e 5
3 g_r_::y} SISOl s fme > g Ol 33 dle
e S Ly 5l 4 5 5 0L L
SLacs 85 pasis g lg o lly Cilises
Sl 55 bl Sz ol ol (ST &Sl
G ol 53 o slae lnloes 5 5L
- Gt cpl ) b eslaze] O 6L GGE 4 s
i 55 5 O e Gl 31 Sl Sl
SENUEMR RSN S POTPRVEL IRV SRTVAN
G55 5 0L 3 e85 Wl 53 (55 5 0K
VRS PRVAL FTVER WYL L SN VUG T KGR


http://dx.doi.org/10.29252/abj.22.2.183
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.2.5.4
http://agrobreedjournal.ir/article-1-1027-en.html

[ Downloaded from agrobreedjournal.ir on 2026-07-06 ]

[ DOR: 20.1001.1.15625540.1399.22.2.5.4 ]

[ DOI: 10.29252/2hj.22.2.183 ]

VAL Dlls oY o5lad ep 53 5 Ty il 011 215 ke 8"

ool 3l S (WYY 08 $)E8 5 (1YY o€ 5)
Hledns 0Lis o575 5 (LS s S LS YFOP) S
Dret LG g by e a5 Sles oy i EL
YOI L adls 5, Shee o S 5 5La 55 p 5 LS
Los 5303569 (5 4 by 1S 3 p S LS
LG16 s an by o ails 5, Shes oy 2 i E2
ay adls s Slas o maS 5,1 53 0 8 LS FFAY
JIEE VTS U g AR VP c N
O asls 3 Shes o 2iw B3 Lsws 53,0580 ol
S 5 S 53 0 85 LS YAPA LGB (3 55
5 SLSa s p S SIS L adls 5 Shee
5 Shes op 2im B4 Lo 555 S iy ola| G10
S 53 0 S LS PPN LGB (i 4 4l

YOVE L asils 5, Shes op 28 5 Cils olazs]

O g 5 ) 155 O £ 5 IV L
Sl S e (05 55 51 Sl s
) Lo 53 55 Jlime 51 5 i (L
SIS Aoy VIV 5 deo s YK o ys AY 1 e
203 b slac g 55 als 5 Shee 5 Kike .35
o laoms 453 555 0 5 Shes Kibs clas
Lo s s Ladaome JS 800 5 Lo 2 S0
GGE 4y 25 53 Lakase g Lo s amlid Lol on
(el Ll Sl ods w51 Y Jp 3 Sl
YT = ) EL sladases 55 s 5 Shes S0l
OLae) EB 5 (\YA¥sL T ) E4 ((IYAY 7, S)E2
0 S S YFOP) IS 5 Shee o K0la 1 i (YFAY
Cin Joslize 51 odas 0Lt a8 550 (LS s
533 Shee 5 SKle Asl on badams I L b 5
E7 (()¥4Y 0Lae) E5 (¥AY 5LTp 5) E3 (slalases

IS oKbe 5 (i loT sladasme 55 o bmrdil slacs ¥ GESG 3 p S8 ails 3 Shee ke - ¥ Uil
Table 2. Mean grain yield (kg.ha) of soybean pure lines in the experimental environments and total mean

] AT Ol &5
Karaj Khoramabad Moghan Gorgan
AFAY Arar aray  gvay Y WAF YRy ey
Y awlid ot 2013 2014 2013 2014 2013 2014 2013 2014 St
Row  Code Pedigree (E1) (E2) (E3) (E4) (E5) (E6) (E7) (E8) Mean

1 Gl L3 (HachestonxL16) 3603 2177 1643 2691 2239 1922 1195 1535 2126

2 G2 L9 (HachestonxL16) 3786 2109 2031 2836 2233 2180 1661 1840 2334

3 G3 L8 (HachestonxL16) 4086 1990 2482 3069 2540 2117 1079 1302 2333

4 G4 L2 (LianaxL32) 5000 2490 2172 2914 2193 1908 1632 2015 2540

5 G5 L13 (HachestonxL16) 4511 2880 2242 2925 1771 2481 1637 2115 2570

6 G6 L16 HachestonxL16) 4844 2822 2099 2839 2224 2010 1571 2121 2566

7 G7 L17 (HachestonxL16) 4571 3363 1745 2627 2266 2198 1644 2167 2573

8 G8 L3 (LianaxL32) 4254 2560 2969 3361 2516 1960 1213 2074 2613

9 G9 L2 (KotamanxKitamishiro) 3513 2821 1862 2728 2327 3172 1012 1820 2407
10 G10 L3 (Stressland x NMSB) 4417 2740 1396 2574 2536 2539 1525 2359 2510
11 G11 L5 (Stressland x NMSB) 4374 2302 2096 2838 1761 2525 1415 1835 2393
12 G12 L6 (Stressland x NMSB) 4599 2278 1947 2733 1590 2570 1329 1730 2347
13 G13 L8 (Stressland x NMSB) 3948 2780 1805 2788 2560 2137 1323 2320 2457
14  Gl4 L1 (Spry xNemaha) 4047 2640 1844 2780 2228 2370 992 2105 2376
15 G15 L13 (ChalestonxMostang) 3981 2531 1776 2802 2586 2588 1217 2360 2480
16 G16 L12 (ChalestonxMostang) 4225 3483 2255 2933 2349 2457 1725 2575 2750
17 G17 L85-3059 (Aline) 4190 3045 2664 3178 2375 2080 1332 2753 2702
18 G18 LS (M50 x Williams) 4161 3036 2151 2996 2403 2657 1103 1785 2536
19 G19 LS (Columbus x Williams) 3912 2407 1794 2688 1617 2328 938 1580 2158
20 G20 Williams (Check) 3891 2626 1940 2994 2037 2332 1426 1555 2350
Mean KL 4196 2654 2046 2865 2217 2488 1348 1997 2456
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Fig. 1. GGE biplot polygon based on the performance of soybean purelines in four experimental environments

58% of GGE variance was explained by PC1 (35%) and PC2 (23%) components
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Evaluation of adaptability and seed yield stability of soybean (Glycine max L.
Merril) promising lines using GGE biplot analysis

Babaei, H. R.., N. Razmi?, S. Raeisi® and H. Sabzi*

ABSTRACT

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).

Selection of adapted genotypes with high seed yield and yield stability is the goal of soybean breeding
programs. To evaluate the adaptability and seed yield stability of soybean promising lines, 19 promising lines
and cv. Williams as check were evaluated using randomized complete block design with four replications in four
locations: Karaj, Gorgan, Moghan and Khoramabad in Iran during two growing seasons (2013 and 2014). GGE
biplot analysis was employed to evaluate the adaptability and seed yield stability. Combined analysis of variance
showed thatyear, location, genotype, year x location, year x genotype, location x genotype and genotype x
location x year interaction effects were significant on studied traits. The contribution of year, location and
genotype variance to total variance was 0.01, 0.60 and 0.02, respectively, indicating considerable contribution of
location variance. The first two components of PC1 and PC2 explained overall 58% of total observed variation
of genotype and genotype x environment (G + GE). In this study, three mega-environments were identified. The
first mega-environment included: E2 (Karaj 2014), E5 (Moghan 2013) and E8 (Gorgan 2014) and G16 was the
superior genotype in this mega-environment. The second mega-environment included: E3 (Khorramabad 2013)
and E4 (Khorramabad 2014) and G8 was the superior genotype in this mega-environment. Third mega-
environment consisted: E1 (Karaj 2013) and E7 (Gorgan 2013) and G17 was the superior genotype in this mega-
environment. Biplot analysis showed that genotypes: G17 (L85-3059) with 2702 kg.ha' and G16
(L12/Chaleston x Mustang) with 2750 kg.ha* were highly adapted genotypes with high seed yield and yield
stability. The E7 environment (Gorgan, 2013) was the most desirable environment in respect to its
discriminating ability among soybean genotypes and the best representative of the target environments.

Key words: Desirable environment, Desirable genotype, GGE biplot analysis and Genotype x environment

interaction.

Received: August, 2019 Accepted: July, 2020

1. Assistant Prof., Field and Horticultural Crops Sciences Research Department, Khorasan Razavi Agricultural and Natural
Resources Research and Education Center, AREEO, Mashhad, Iran (Corresponding author)

(Email: 30241hrbabaei@gmail.com)

2. Assistant Prof., Field and Horticultural Crops Sciences Research Department of Agricultural and Natural Resources
Research and Education Center of Ardabil (Parsabad Moghan), AREEO, Parsabad Moghan, Iran

3. Assistant Prof., Field and Horticultural Crops Sciences Research DepartmentAgricultural and Natural Resources Research
and Education Center of Golestan, , Gorgan, Iran

4. Researcher. Field and Horticultural Crops Sciences Research Department, Agricultural and Natural Resources Research
and Education Center of Lorestan, AREEO, Khoramabad, Iran

V4v


http://dx.doi.org/10.29252/abj.22.2.183
https://dor.isc.ac/dor/20.1001.1.15625540.1399.22.2.5.4
http://agrobreedjournal.ir/article-1-1027-en.html
http://www.tcpdf.org

