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Table 1. List of investigated lines based on the genetic samples of the National Plant Gene Bank of Iran

Row Line code Row Line code
1 7309 7 7013
2 7095 8 7244
3 7271 9 7255
4 1097 10 7252
5 1057 11 7281
6 Mashhad 12 7259
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Table 2. Planting date of studied genotypes in different regions

Year Region

Dezful Jiroft Ahwaz
2020 15 July 10 July 22 July
2021 12 July 12 July 17 July
2022 1 August 16 July 22 July
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Table 3. Composite variance analysis of important traits evaluated in three places (Dezful, Ahwaz and Jiroft) during three years

S.0.V Mean squared
d Heading (days) Maturity (days) Height (cm) Pod/Plant Seed/pod 100 Seeds (gr)  Yield (Kg)
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™ 247 180.5™ 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° 14" 20.9" 165097"
Error 198 5.6 5.1 53.66 9.56 0.78 2.1 38069
CV () - 4.1 2.6 13.5 238 9.4 7.8 16.0

il ge do )3 ) mhw o () e g o )3 B mhaw (o (I x5 Io cixe pas caiad LS o 5 4y s g w S
ns, * & ** indicate non-significance, significance at 5% level & significance at 1% level, respectively.
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Table 4. Composite variance analysis of important traits evaluated in Dezful during three years
S.0.V Mean squared
df Heading (days) Maturity (days) Height (cm) Pod/Plant Seed/pod 100 Seeds (gr) Yield (Kg)
Year (Y) 2 498.3" 1526.2™ 286.8™ 23 ns 20.6" 1.2 ns 6085920"

Error 6 9.2 1.3 53.4 22 0.5 1.1 87218



Genotype (G) 11 3117 79.7" 320.1" 356.7" 24" 146.6" 527232

G*Y 22 20.9" 9.1 18.5ns 2.1ns 1.0ns 10.4 ™ 270304™
Error 66 3.0 5.8 31.4 1.5 0.78 0.6 46966
CV (/) - 3.0 2.7 12.1 8.1 9.4 3.9 17.9
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ns, * & ** indicate non-significance, significance at 5% level & significance at 1% level, respectively.
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Table 5. Composite variance analysis of important traits evaluated in Jiroft during three years

S.0.V Mean squared
df Heading (days) Maturity (days) Height (cm) Pod/Plant Seed/pod 100 Seeds (gr)  Yield (Kg)
Year (Y) 2 1912.7 2042.0" 1465.6™ 210.4" 99.1%" 173.5" 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 3.4 9.1 20.5 8.2 7.9 11.4
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ns, * & ** indicate non-significance, significance at 5% level & significance at 1% level, respectively.
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Table 6. Composite variance analysis of important traits evaluated in Ahwaz during three years

S.0.V Mean squared
. Heading (days) Maturity (days) Height (cm) Pod/Plant Seed/pod 100 Seeds (gr) Yield (Kg)

Year (Y) 2 2319.5" 3849.2" 2117.6" 1537.5" 32.9™ 188.5™ 5033457"

Error 6 27.5 23 284.7 6.4 0.9 1.9 68581

Genotype (G) 11 76.4™ 42" 10.7 ns 23.9 ns 6.5" 43.0" 147152°

G*Y 22 10.3 2.1" 7.1ns 19.2 ns 1.3 ns 4.8ns 53345 ns

Error 66 6.5 12 20.5 233 1.2 3.9 42847
CV (/) - 4.4 12 16.1 33.0 9.7 10.9 20.0
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ns, * & ** indicate non-significance, significance at 5% level & significance at 1% level, respectively.
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Table 7. Statistical indices of traits measured in different geographical areas and three years of the experiment

Regain Traits Heading (days) Maturity (days) Height (cm) Pod/Plant Seed/pod 100 Seeds (gr) Yield (Kg)
Max 69 108 60 27 11 25.8 2423
Min 51 80 30 9 6 10.8 820
Dezful Mean 56.9 89.4 46.1 15.1 8.5 205 1208
Std 39 6.4 5.9 6.2 1.1 3.9 404
Max 75 109 65 22 1 22 2008
Jiroft Min 46 81 35 6 5 8.4 859
Mean 58.1 92.1 51.4 12.5 8.4 16.6 1360
Std 7.3 7.6 7.3 33 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 14.3 113 17.4 1006
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Figure 1. Biplot (GGE Biplot) grain yield and stability of lines in three crop years
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Figure 2- Biplot (GGE Biplot) weight of hundred seeds andstability of lines in three agricultural years
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Table 8. Seed yield (upper part), hundred seed weight (lower part) and rank (number in parentheses) of 12 cowpea lines tested
during three crop years

Row and Line Code

Trite Region Year and Rank 1 2 3 4 5 6 7 8 9 10 11 12
7309 7095 7271 1097 1057 Mashhad 7013 7244 7255 7252 7281 7259
First year and rank 1218 708 333 738 1007 868 850 1329 1006 747 1231 1139
3) an (12) (10) ©) (7 ®) (1) (6) ©®) 2 “)
Dezful Second year and rank 1688 1515 612 2158 1931 1825 1357 2094 1433 1784 1981 1786
(8) ©) (12) ) “) %) 1) @ (10) G (3) (6)
Third year and rank 811 1492 851 1568 1052 659 983 1318 947 1100 512 858
10 2) (€] @ ©)] an (6) (€] )] “4) a2) @®)
First year and rank 1733 1435 1356 1621 1656 1754 1555 1653 1476 1605 1607 1656
@ an 312 (6) “4) M ©) ®) (10) ®) (7 A3)
Yield Jiroft Second year and rank 1656 1385 1235 1365 896 1305 1209 1539 1272 1328 1043 1577
(Kg) () “) ) ) (12) (M (10) 3) (8) ©) 1) )
Third year and rank 998 1501 623 1598 1032 1292 527 1195 847 1576 1099 1775
©) “) an (2) (®) (%) (2) (6) 10 3) () @
First year and rank 433 611 579 522 743 491 735 513 676 436 628 536
(12) (5) (6) ®) O (10) ) ©) 3) (11) “) (7)
Ahwaz Second year and rank 1427 1199 1027 1262 1170 1269 921 1227 1687 1047 1307 980
@ (@) (10) ) ®) “) (12) (©) 1) ©) 3) (1)
Third year and rank 1371 1210 997 1271 1233 1366 1004 1176 1589 1046 1313 1241
2 ® a2 ) () 3) an (€] @ 10 “ (©)
Rank Mean 54 6.8 10.3 4.8 6.0 5.9 9.0 4.9 6.2 74 5.9 53
Rank Std 4.2 3.2 2.1 3.1 3.2 3.2 33 2.9 3.7 2.7 3.6 3.2
First year and rank 21.63 19.57 2090 1353  23.57 23.58 20.93  21.67 11.57 2217 2120 24.47
(6) (10) (©)] an (3) (2) (®) (%) (12) “) (7 1)
Dezful Second year and rank ~ 21.87 2043  19.61  12.60  23.55 23.54 21.33 2321 1195 2058 22.68 24.05
(6) ©) (10)  dn 2 (3) (7 “4) (12) ®) (%) (1)

Third yearandrank ~ 22.08  21.91 1915  12.73  24.09 23.85 2037 2318 1196 22.64 22.18  24.79
(0] (®) 19 day @ ) ©) ) (12) &) (© ®




First year and rank 1547 1559 1499 1753 17.54 15.62 16.38  16.56 8.96 1577 1643  16.73
100 (10) ©) (11) (2) (1) (®) (6) “4) (12) (M (5) 3)
Seeds Jiroft Second year and rank ~ 20.27  19.80  16.80  20.28  20.47 20.20 1825 2040 1227 1940 20.00 20.60
weight “4) (®) (11) () ) (6) (10) 3) (12) ®) (7 (M
(gr) Third year and rank 15.14 1332 17.67 1425 1535 15.99 1443 16.12 8.68 1633 1590 16.47
®) an @ a0 () ) ©) “4) (12) (€)] (6) @)
First year and rank 1455 1331 1453 1246 14.73 16.27 15.00 16.11 1398 15.08 1427 16.94
(7 an (®) (12) (6) 2 (%) ) (10) “4) ) (O]
Ahwaz Second year and rank 19.33 1877  18.97 1293 21.27 22.00 19.13 2057 1197 18.00 18.93  21.40
(5) © (7 an (3) (O] (6) “4) (12) (10) () ()
Third year and rank 1933 19.00 1930  13.00 20.33 21.87 19.67 1980 1520 1817 19.20 21.33
6 ()] () 42 3) @ 5 “4) an 10 (®) )
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 3.5 2.0 2.4 1.9 0.6 0.7 2.7 1.4 0.7

Foled la (¥ o(f o)lad Jgazr YL Coond) als 3 Shoe bl slasy (b @ s)lmly w525 51 ol mbs (bl
5 5hee 0aimo HLis 45 artl s OF 5 F/8 FIA 45, eSolie (61 o 4 (BYDR) VY ajlas o (VYFE) A o)let () - AY)

5 ol gl oy Lol yls goly S oYl b (Jg ailioo 9031 990 sy mlo & Cond bl 5V

SrreS SIs ST (OYOA) VY o)l ¥ aS el aseios A Jso (rmly Coond) s o 539 ol b somas,
S5 el 00l oLt g3 aly als o 538 Ca VL iabes] szl sla Lo 5 sblie 35T s 5 wilice (V/F) ad, uSile
Lue 50 51 YL (o)l soims (Las a5 cl (1Y) Y ol sy Bzl g el ol el il L 457 (6,500 e
a3l e a3, Bl g nSilos eSSl 4 elB haS sgy clmains fLis s Slias sl mbs ool alise sl
Wele (12AV) F ojlads (Y 4 caul ol Copotl il a5 (Kalantar Ahmadi, 2022) ws s o (o lJs a5, o 5 olsie
Az g5 baib oo (VT ag, (nKle) ails wo (59 Sl ool S adyo b ep 5oy 5l (S ls o Slae oy in 090 |lo
390 Slgi 003 Vb 0 ,Shoe 02 Mo (Y (nl sl kas oS cnl (G )15lpe Cido (2 ot Blgie ar Al ()9 9 ol caSlay
255 51,8 0aisS G iy

1600

_ 1400
1200
1000
800
600
400
200

Grain Yield (Kg

) N\ AN
QQO’ Q@
b‘ “
S

S
NN
BN

Line code

=y Jbe (b (L iz Logl (¥ Y ails o Shoe (2 Sileo aulin ¥ S

Figure 3. Comparison of average seed yield of 12 cowpea lines during three crop years
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Figure 4- Comparison of the average weight of 100 seeds of 12 cowpea lines during three crop years
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Evaluation of yield stability and adaptability of promising lines of cowpea in hot and dry

regions

Abstract:
Sustainability refers to consistent product production (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 compare the yieldand check the compatibility of cowpea lines, an
experiment was conducted over three years in three regions of Dezful, Jiroft, and Ahwaz, and was performed with 11
lines and the Mashhad (control) cultivar in the form of a randomized. complete block design with three repetitions.
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 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.
Key words: seed yield, hundred seed weight, graphical stability analysis, rank stability analysis



