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Sustainability refers to consistent production of product (yield stability) in different
places and years. The goal of breeding centers is to obtain cultivars with wide
adaptability, high yield, stability, and resistance to all kinds of environmental
stresses. For this purpose and to compare the yield and to check the compatibility
of cowpea lines, an experiment was conducted over three years in three regions of
Dezful, Jiroft, and Ahwaz with 11 lines and the Mashhad (control) cultivar in the
form of a randomized complete block design with three replications. The results of
composite variance analysis showed that the effect of year, place, and the
interaction of year in place were significant on all studied traits, which shows that
genotypes in different places and years have different reactions. The coefficient of
variation of the measured traits varied from 2.7 for the number of days to maturity
to 17.9 for the grain yield trait. The results related to the statistical measures of
central tendency showed that the changes in the measured traits were high in
different regions, which indicates the high genetic diversity of the studied lines.
Based on the GGE biplot method for grain yield, the first and second main
components explained 47.72 and 23.13 percent of the changes, respectively. This
means that the resulting biplot was able to justify 70.85% of the genotype changes
and the genotype x environment interaction, which indicates the relatively high
validity of the biplot diagram obtained in this study in explaining the G + GE
changes. In general, according to the results of the traits evaluated in the
investigated areas, analysis of grain yield stability using graphical and ranking
methods, and considering the important trait of marketability (grain size, which is
a function of the weight of 100 seeds), line 7259, which is at the top of the best
investigated lines in terms of seed yield and hundred seed weight, is recommended
for all tested areas.
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S.0Vv df Heading Maturity Height Pod/Plant Seed/pod 100 Yield
(days) (days) (cm) Seeds (9) (Ko)
Year (Y) 2 2831.5™ 6305.8™  3401.3" 556.9" 21.17 160.7"  3914546™
Location (L) 2 56.2"" 323.4™ 9410.4™ 968.4™ 295.0™ 473.4™  3402759™
Y*L 4 949.5™ 555.9™ 234.4™ 502.2™ 62.2"" 101.3™ 4423000
Error 18 24.6 17.6 118.67 15.4 0.75 2.9 98579
Genotype (G) 11 132.8™ 47.6™ 43.4ns 218.6™ 2.4™ 180.5™ 516512™
G*Y 22 12.6" 19.4" 43.0 ns 7.9ns 1.0ns 30.7" 154595"
G*L 22 19.3" 27.5" 124.0" 96.3" 3.4" 25.3" 241772"
G*Y*L 44 10.7™ 17.6™ 380.3" 13.5" 1.4™ 20.9™ 165097
Error 198 5.6 5.1 53.66 9.56 0.78 2.1 38069
CV (%) - 4.1 2.6 135 23.8 9.4 7.8 16.0
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S.0v df Heading Maturity Height Pod/Plant  Seed/pod 100 Seeds  Yield (Kg)
(days) (days) (cm) (9
Year (Y) 2 498.3™ 1526.2 286.8™ 2.3ns 20.6™ 1.2ns 6085920™"
Error 6 9.2 1.3 53.4 2.2 0.5 11 87218
Genotype (G) 11 311" 79.7 320.1" 356.7" 2.4 146.6™ 527232™
G*Y 22 20.9 9.1 18.5 ns 2.1ns 1.0ns 104 ™ 270304
Error 66 3.0 5.8 314 15 0.78 0.6 46966
CV (%) - 3.0 2.7 12.1 8.1 9.4 3.9 17.9
Bl 30)> Sy g gy e )3 st 1B pis exmd L e Ty T
Jo dw (b Céi ) 2l 3)90 e Slio oS po iyl 4525 0 Joa
Mean Squares
S.0.V df Heading Maturity Height Pod/Plant Seed/pod 100 Yield
(days) (days) (cm) Seeds (g) (Kg)
Year (Y) 2 1912.7™ 2042.0™  1465.6™  210.4™ 99.1™ 1735  1641168™
Error 6 37.0 49.2 17.7 37.4 0.7 5.6 139937
Genotype (G) 11 65.0" 198" 53.9" 30.6™ 0.5ns 41.4™ 325672™
G*Y 22 20.6™ 20.6" 3.0ns 13.6™ 1.5™ 3.4" 161141™
Error 66 7.5 10.3 22.1 3.8 0.4 1.7 24393
CV (%) - 4.7 34 9.1 20.5 8.2 7.9 114
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SHOAY df Heading  Maturity Height  Pod/Plant  Seed/pod 100 Seeds Yield (Kg)
(days) (days) (cm) @

Year (Y) 2 2319.5™ 3849.2™  2117.6™ 1537.5™ 32.9™ 188.5™ 5033457
Error 6 275 2.3 284.7 6.4 0.9 1.9 68581
Genotype 11 76.4™ 4.2™ 10.7 ns 23.9ns 6.5 43.0™ 147152"

(G)

G*Y 22 10.3" 2.17 7.1ns 19.2 ns 1.3ns 4.8ns 53345 ns
Error 66 6.5 1.2 20.5 23.3 1.2 3.9 42847
CV () - 4.4 12 16.1 33.0 9.7 10.9 20.0

w#x % NS
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Region Traits Heading Maturity Height Pod/Plant  Seed/pod 100 Seeds (g)  Yield

(days) (days) (cm) (Kg)

Max 69 108 60 27 11 25.8 2423

Dezful Min 51 80 30 9 6 10.8 820
Mean 56.9 89.4 46.1 151 8.5 20.5 1208

Std 3.9 6.4 5.9 6.2 1.1 3.9 404

Max 75 109 65 22 11 22 2008

Jiroft Min 46 81 35 6 5 8.4 859
Mean 58.1 921 514 125 8.4 16.6 1360

Std 7.3 7.6 7.3 3.3 1.6 3.1 345

Max 79 106 80 22 15 24.8 2106

Ahwaz Min 45 80 35 6 8 11.6 761
Mean 56.9 92.7 64.3 143 11.3 174 1006

Std 7.6 8.5 12.5 7 1.5 3.3 386
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(Yang etal., 2009) 5405 o3kl ] 5l lalassa pl cpuss glp lg5 oo il Wodld uib)lg 5l doys £+ Jolas an g5 4y 26
ae cpl 5l e Wled da g 1y Olyss doyd AN Cuslys (Y JSE) &l wo (5 (sl GGE biplot jloges pawy (ymicred
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Gl s pY OT Wil yde b &l.éj)‘ Aoy wSep g 0de pYL pY ‘_'j Gl bl goligS b -yl &Uﬁ)l 42
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aS 039 0UgS sl (Y oyl (sl 50 (B8] Home ) ol Dges ban puimed LAEL o Al Mo yig (YL gl g a8 )8
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Row and Line Code

Trait Region Year and 1 2 3 4 5 6 7 8 9 10 11 12
Rank 7309 7095 7271 1097 1057 Mashhad 7013 7244 7255 7252 7281 7259
Firstyear ~ 1218(3) 708 (11) 333(12) 738(10) 1007 (5) 868 (7) 850 (8) 1329 (1) 1006 (6) 747 (9) 1231 (2) 1139 (4)
and rank
Dezful - second 1688(8) 1515 (9) 612 (12) 2158 (1) 1931 (4) 1825 (5) 1357 (11)  2094(2)  1433(10) 1784 (7) 1981 (3) 1786 (6)
year and
rank
Third year 811 (10) 1492 (2) 851 (9) 1568 (1) 1052 (5) 659 (11) 983 (6) 1318 (3) 947 (7) 1100 (4) 512 (12) 858 (8)
and rank
Yield Firstyear ~ 1733(2) 1435 (11) 1356 (12) 1621 (6) 1656 (4) 1754 (1) 1555 (9) 1653 (5) 1476 (10) 1605 (8) 1607 (7) 1656 (3)
(Kg) and rank
Jiroft
Second 1656(1) 1385 (4) 1235 (9) 1365(5) 896 (12) 1305(7) 1209 (10)  1539(3)  1272(8)  1328(6) 1043 (11) 1577 (2)
year and
rank
Third year 998 (9) 1501 (4) 623 (11) 1598(2) 1032 (8) 1292(5) 527 (12) 1195 (6) 847 (10) 1576 (3) 1099 (7) 1775 (1)
and rank
Firstyear 433 (12) 611 (5) 579 (6) 522 (8) 743 (1) 491(10) 735 (2) 513 (9) 676 (3) 436 (11) 628 (4) 536 (7)
and rank
Ahwaz
Second 1427 (2) 1199 (7) 1027 (10) 1262 (5) 1170 (8) 1269(4) 921(12)  1227(6) 1687 (1) 1047 (9) 1307 (3) 980 (11)
year and
rank
Third year 1371 (2) 1210 (8) 997 (12) 1271 (5) 1233 (7) 1366(3) 1004 (11) 1176 (9) 1589 (1) 1046 (10) 1313 (4) 1241 (6)
and rank
Rank Mean 5.4 6.8 10.3 4.8 6.0 5.9 9.0 4.9 6.2 7.4 5.9 5.3
Rank Std 4.2 3.2 2.1 3.1 3.2 3.2 3.3 2.9 3.7 2.7 3.6 3.2
Firstyear 21.63(6) 19.57 (10)  20.90 (9) 1353(11) 2357 (3) 23.58(2) 2093(8) 2167(5) 1157(12) 22.17(4) 21.20 (7) 24.47 (1)
and rank
Dezful
Second  21.87(6) 20.43(9)  19.61(10)  12.60(11) 23.55(2) 23.54(3) 21.33(7) 2321(4) 11.95(12) 20.58(8) 22.68 (5) 24.05 (1)
year and
rank
100 Thirdyear 22.08(7) 21.91(8)  19.15(10)  12.73(11) 24.09 (2) 23.85(3) 2037 (9) 23.18(4) 1196 (12) 22.64(5) 22.18 (6) 24.79 (1)
and rank
Seeds Firstyear 15.47 (10) 1559(9)  14.99 (11) 1753(2) 17.54(1) 15.62(8) 16.38(6) 16.56(4) 8.96(12) 15.77(7) 16.43 (5) 16.73 (3)

weight and rank
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(9 Jiroft Second 20.27 (4) 19.80 (8) 16.80 (11) 20.28 (5) 20.47 (2) 20.20(6) 18.25(10) 20.40(3) 12.27(12) 19.40(9) 20.00 (7) 20.60 (1)

year and
rank
Third year 15.14(8) 13.32(11) 17.67 (1) 14.25 (10) 15.35(7) 15.99(5) 14.43 (9) 16.12 (4) 8.68 (12) 16.33 (3) 15.90 (6) 16.47 (2)
and rank
First year 14.55(7) 13.31(11) 14.53(8) 12.46 (12) 1473 (6) 16.27(2) 15.00 (5) 16.11 (3) 13.98 (10) 15.08 (4) 14.27 (9) 16.94 (1)
and rank

Ahwaz
Second 19.33 (5) 18.77 (9) 18.97 (7) 12.93 (11) 21.27 (3) 22.00(1) 19.13 (6) 20.57 (4) 11.97 (12) 18.00 (10) 18.93(8) 21.40 (2)
year and
rank
Third year 19.33 (6) 19.00 (9) 19.30 (7) 13.00 (12) 20.33(3) 21.87(1) 19.67 (5) 19.80 (4) 15.20 (11) 18.17(10) 19.20(8) 21.33 (2)
and rank

Rank Mean 6.6 9.3 8.2 9.4 3.2 3.4 7.2 3.9 11.7 6.7 6.8 1.6

Rank Std 1.7 1.1 3.1 35 2.0 2.4 1.9 0.6 0.7 2.7 14 0.7
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