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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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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) 2479 (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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Y

(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) 1197 (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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