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ABSTRACTS

Climate change has affected soybean and seed production. This research was to
evaluate soybean yield, and seed quality in a changing climate. The experiment was conducted
at CMFCRC during 2013-2015. It was split plot design with 3 replications. Main plot consisted of
3 planting dates; November to January and June to August in dry and rainy seasons,
respectively. Sub plot consisted of 4 soybean varieties. Results revealed that daily accumulative
temperature, shorten photoperiod planting and precipitation affected to soybean yield, and
seed quality. In dry season, the proper planting dates for the highest soybean and seed yield
were November to December due to the lower in daily accumulative temperature and
precipitation include shorten photoperiod planting. Furthermore, it provided the longer period
for maturity and higher seed growth rate during seed filling stage with higher average daily seed
weight accumulation than January. Soybean could avoid from improper climate, particularly
unfavorable temperature and excessive precipitation during harvesting time. In rainy season, the
appropriate planting date were June to July that also gave the longer maturity period and/or
higher average daily seed weight accumulation. In addition, only early planting group (CM2 and
CM9513-3) could escape from improper climate, therefore the narrow planting time for medium
maturity group (CM60 and CM6) was shown in July only. In order to minimize these impacts,
soybean and seed production should start early planting time in both seasons with proper
variety was selected to suit the season, water source, and good harvesting and post-harvest

management.
Key words: soybean, soybean seed, planting date, seed quality
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Table 1 Total yield, seed yield, yield components, HI, GDD and seed quality of soybean as affected by planting date and varieties in dry season 2013.

Treatment Total Seed Pod/plant Seed/ SDW Node Branch Harvest* GDD* Biological Germinatio  Vigor
Yield(kg/rai) yield(kg/rai) pod g 100 !seed Index (cO) yield* n (%)
(kg/rai) (%)

November 322 a 325a 30.4 a 2.0 163 a 10.5 a 0.6 0.38 a 1429 a 896 b 97 a 98
December 335a 315 a 298 a 1.9 16.2 a 9.7b 0.3 0.28b 1368 b 1276 a 92 b 96
January 149 b 137 b 228Db 1.8 13.1b 9.4 b 0.3 0.26 b 1328 ¢ 588 ¢ 91b 98
CM 60 260 b 250 b 319a 2.0 ab 148b 10.1 a 0.0b 0.25b 1479 a 1110 a 92b 96
M 2 256 b 251 b 250b 19abc 132c 9.1b 0.8a 0.39 a 1425 b 663 b 92b 96
CM 6 290 a 278 a 29.0 ab 2.1ab 14.6 b 10.4 a 0.1b 0.32 ab 1415 ¢ 906 a 89 c 98
CM 9513-3 268 ab 257 b 24.7 b 1.7b 18.1a 10.0 a 0.7a 0.27b 1179 d 1001 a 95 a 98
Nov.xCM 60 317 bcd 304 bcd 399a 2.1ab 16.1 109 b 0.0b 0.29 1524 a 1148 91 bc 97
Nov.xCM 2 262 d 264 d 208 f 242 13.7 9.0 de 09a 0.45 1135 ¢ 605 85 de 97
Nov.xCM 6 395 a 398 a 32.9 abc 2.1 ab 16.5 125 a 03b 0.46 1419 c 853 84 e 99
NovXCM 9513-3 313 bcd 304 bcd 25.5 b-f 1.5 bc 18.5 97cde 11a 0.32 1394 d 978 92 b 98
DecxCM 60 330 bc 320 bc 33.6 ab 2.0 abc 15.9 99bcd 00D 0.20 1410 ¢ 1631 96 a 94
DecxCM 2 360 ab 352 ab 29.9 b-e 1.9 abc 14.1 9.2 de 1.1a 0.14 1200 f 900 97 a 96
DecxCM 6 354 abc 343 ab 30.7 bcd 2.0 abc 15.7 10.1bcd  00Db 0.29 1353 e 1266 97 a 96
DecxCM 9513-3 296 cd 286 cd 27.6 b-f 1.8 abc 19.4 9.8 b-e 00b 0.23 1348 e 1307 97 a 98
JanxCM 60 133 f 113 f 22.1 def 19abc 124 94cde 01b 0.25 1503 b 551 89 cd 97
JanxCM 2 146 ef 146 ef 24.5 cf 13c 11.7 8.9 de 03b 0.31 1203 f 436 94 ab 96
JanxCM 6 122 f 124 f 23.5 def 23a 11.6 8.6 e 00b 0.21 1503 b 598 87 de 99
JanxCM 9513-3 196 e 192 e 21.1 ef 1.8abc 164 10.6 bc 09 a 0.27 1503 b 717 96 a 98
Fa *% *x * NS *x *x NS *x *x %% %% NS
Fb *% * * * *x *x *x *x *x %% %% NS
Fab *% *x * *x NS *x *x NS *x NS %% NS
CVa 9.8 9.4 15.9 17.1 6.2 3.0 28.6 14.5 0.5 16.3 2.6 0.5
CVb 9.1 7.9 16.7 14.5 6.6 4.6 257 215 0.5 18.6 1.8 0.9

Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT.

Total yield = total dry yield of soybean at 13 % of MC,



Biological yield = total dry yield of plant material at 13 % of MC, GDD= growing degree day(accumulative temp for maturity),Harvest index= the ratio of total yield and biological yield

Table 2 Total yield,seed yield, yield components, HI, GDD and seed quality of soybean as affected by planting date and varieties in dry season 2014.

16

Treatment Total Seed Pod/plant Seed/ SDW Node Branch Harvest* GDD* Biological Germinatio  Vigor
Yield(kg/rai) yield(kg/rai) pod g 100 !seed index (@) yield* n (%)
(kg/rai) (%)
November 533 a 319 b 264 b 2.1 16.1 b 103 b 0.1c 0.42 1121 ¢ 803 b 96 a 86 a
December 335 b 518 a 29.4 a 22 17.1a 10.8 ab 11a 0.48 1308 b 1286 a 95 ab 91a
January 316 ¢ 302 b 28.8 ab 2.2 145 c 11.2a 0.6b 0.52 1901 a 622 b 93 b 66 b
CM 60 434 a 416 a 30.6 a 23a 155b 11.0b 0.1c 0.44 a 1571 a 995 a 95 a 83 a
M 2 408 ab 335b 231b 22a 14.2 c 93¢ 12a 0.40 b 1147 ¢ 890 ab 94 ab 75b
M 6 385 ab 396 ab 304 a 22a 159b 108 b 0.0b 0.5l a 1571 a 871 ab 93 b 84 a
CM 9513-3 353 b 372 ab 28.7 a 19b 179 a 118 a 1.1a 0.46 ab 1484 b 859 b 95 a 82 a
Nov.xCM 60 350 bc 328 b 32.0a 2.2 155 11.0 bc 0.1d 0.39 1244 d 901 cd 97 89
Nov.xCM 2 302 bc 296 bc 17.7d 2.1 14.6 8.0e 0.2d 0.36 1002 e 832d 97 75
Nov.xCM 6 391 bc 376 bc 31.7a 2.2 15.7 11.0 bc 0.0d 0.45 1244 d 774 d 99 93
NovXCM 9513-3 297 bc 277 bc 24.3 bc 1.8 18.5 11.0 bc 0.2d 0.43 992 e 705 def 98 89
DecxCM 60 569 a 548 a 28.3 ab 2.3 158 11.0 bc 0.0d 0.43 1494 c 1329 ab 94 93
DecxCM 2 406 b 394 b 29.6 ab 2.2 15.9 10.3 cd 2.1ab 0.36 751 f 1109 bc 96 88
DecxCM 6 558 a 541 a 30.7a 2.2 17.1 10.3 cd 0.0d 0.41 1494 ¢ 1352 a 96 93
DecxCM 9513-3 570 a 581 a 29.0 ab 1.9 19.4 113 b 24 a 0.44 1494 c 1352 a 98 90
JanxCM 60 382 bc 372 bc 313 a 23 15.1 11.0 bc 02d 0.52 1975 a 754 de 97 68
JanxCM 2 349 bc 315 bc 220 cd 2.2 12.1 9.7d 1.5 bc 0.48 1688 b 728 de 96 62
JanxCM 6 276 bc 371 bc 29.0 ab 2.2 14.9 11.0 bc 0.0d 0.59 1974 a 485 f 99 66
JanxCM 9513-3 257 ¢ 248 ¢ 32.7c 1.9 159 13.0 a 0.7 cd 0.50 1967 a 520 ef 98 67
Fa o * * NS *x * *x NS *x *x * *
Fb *% * *x *x *x *x *x * *x *x * %%
Fab *% * *x NS NS *x *x NS *x *x NS NS
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CVa 13.1 10.9 19.3 9.9 279 14.8 28.5 27.0 9.7 13.1 6.6 5.7
CVb 20.6 27.5 27.2 21.1 29.5 285 22.3 279 4.1 20.6 3.7 154

Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT. Total yield = total dry yield of soybean at 13 % of MC,

Biological yield = total dry yield of plant material at 13 % of MC, GDD= growing degree day(accumulative temp for maturity), Harvest index = the ratio of total yield and biological yield

Table 3 Total yield,seed yield, yield components, HI, GDD and seed quality of soybean as affected by planting date and varieties in dry season 2015.
Treatment Total Seed Pod/plant Seed/ SDW Node Branch Harvest* GDD* Biological Germinatio  Vigor

Yield(kg/rai) yield(kg/rai) pod g 100seed index (@) yield* n (%)
(kg/rai) (%)

November 495 a 462 a 2407 b 2.1 178 b 11.6 0.7b 0.51 a 1236 ¢ 985 98 8lb
December 358 b 322 b 293 b 2.1 17.7 bc 11.7 0.7b 0.38 b 1309 b 945 97 95a
January 511 a 464 a 36.9 a 2.2 183 a 11.6 12 a 0.56 a 1579 a 927 96 55 ¢
CM 60 490 a 455 353a 22a 178 b 12.1a 0.4b 0.52 a 1450 a 955 ab 97 7
M 2 372 b 356 234 Db 21b 169 b 10.8 ¢ 1.2 a 0.44 b 1225 b 867 b 97 7
M 6 471 a 438 35.1a 23a 176 b 12.0 ab 05b 0.50 a 1433 a 944 ab 97 78
CM 9513-3 486 a arv 275b 18c 19.5a 115b 14 a 0.46 ab 1391 ¢ 1044 a 97 7
Nov.xCM 60 546 ab 523 a 29.3 cd 2.2 ab 17.9 bc 12.4 ab 0.0c 0.56 abc 1275d 982 abc 99 82
Nov.xCM 2 409 cd 403 ab 20.2 e 2.2 ab 16.9 cd 11.1 d-g 1.7 a 0.47 cd 1112 ¢ 878 abc 98 79
Nov.xCM 6 460 bcd 412 a 28.5d 2.2ab 17.6 bcd 11.8 bcd 0.3 bc 0.48 bcd 1275 d 971 abc 97 82
NovXCM 9513-3 564 a 509 a 20.6 e 18c 18.9 ab 10.9 efg 0.7b 0.51 a-d 1280 d 1109 abc 96 80
DecxCM 60 384 d 375 ab 36.7 abc 2.2 ab 16.4cd 12.2 abc 0.4 bc 0.43 de 1428 b 890 abc 98 94
DecxCM 2 240 e 232 ¢ 19.2 e 21b 17.7bcd 104 ¢ 0.2 bc 0.26 f 1164 f 936 ¢ 95 95
DecxCM 6 439 bcd 427 a 38.0 ab 23a 16.0 d 128 a 0.3 bc 0.46 de 1401 c 959 abc 98 95
DecxCM 9513-3 240 e 255 bc 233 de 17c¢ 20.6 a 11.3 def 20a 0.37e 1245 e 994 abc 96 95
JanxCM 60 538 ab 466 a 399 a 23a 19.0 ab 11.6 b-e 0.7b 0.56 abc 1647 a 994 abc 94 54
JanxCM 2 467 a-d 433 3 30.7bcd 21D 16.3 cd 10.8 fg 1.7 a 0.60 a 1398 ¢ 786 c 98 56
JanxCM 6 512 abc 474 a 38.8 a 23a 19.1 ab 11.5 f 0.8b 0.57 ab 1622 a 901 abc 95 57
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JanxCM 9513-3 526 ab 485 a 38.5a 2.0 bc 18.9 ab 12.3 ab 1.6 a 0.51 a-d 1647 a 1128 ab 97 55
Fa *x * *x NS * *x * *x *x NS NS *x
Fb *x NS *x *x o o *x * *x *x NS NS
Fab *x * *x *x NS * * * * *x NS NS
CVa 9.1 18.3 8.9 39 23 4.9 4.8 10.1 1.2 14.7 2.1 6.1
CVb 10.3 211 58 73 18.0 5.7 18.6 20.8 2.2 14.8 7.6 24
Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT. Total yield = total dry yield of soybean at 13 % of MC,

Biological yield = total dry yield of plant material at 13 % of MC, GDD= growing degree day(accumulative temp for maturity), Harvest index = the ratio of total yield and biological yield



Table 4 Total yield, seed yield, yield components, HI, GDD and seed quality of soybean as affected by planting date and varieties in rainy season 2013.

Treatment Total Seed Pod/plant Seed/ SDW Node Branch Harvest* GDD* Biological Germinatio  Vigor
Yield(kg/rai) yield(kg/rai) pod g 100 !seed Index (cO) yield* n (%)
(kg/rai) (%)
June 470 b 322 b 753 a 2.1 175 a 16.5 a 1.5 0.63 a 1745 a 1973 a 74 b 64 b
July 553 a 385 a 61.6 a 2.0 170 a 14.1b 1.5 032b 1583 b 1009 b 73 b 80 a
August 332 ¢ 305 b 343 Db 2.0 153 b 114 c 1.5 0.27b 1500 c 1050 b 95 a 71 ab
CM 60 482 a 344 62.5a 2.1 16.5b 155 a 1.4 0.40 1680 a 1355 a 78 bc 70b
M 2 402 b 290 375b 2.0 15.4 ¢ 11.7 ¢ 2.1 0.44 1404 b 1034 b 86 a 60 c
CM 6 499 a 349 62.4 a 2.1 175 a 152 a 0.6 0.40 1679 a 1375 a 75 ¢ 69 bc
CM 9513-3 496 a 366 659 a 2.0 17.1 ab 13.7b 1.9 0.38 1674 a 1612 a 83 ab 88 a
Jun.xCM 60 469 311 78.7 ab 2.1 17.1 bc 189 a 1.5 0.26 1821 a 1906 68 cd 70b
Jun.xCM 2 408 263 50.8 cd 23 16.4 c 131 ¢ 1.9 0.30 1518 e 1459 85b 37c
Jun.xCM 6 503 365 736 Db 1.9 18.0 ab 183 a 1.3 0.30 1819 a 1960 65 d 64 b
Jun.XCM 9513-3 502 348 98.0 a 2.0 18.6 a 158 b 2.2 0.20 1820 a 2566 78 bc 86 ab
JulxCM 60 641 411 736 b 2.1 16.6 c 159 b 1.4 0.63 1674 b 1044 70 cd 76 ab
JulxCM 2 524 357 36.4 de 1.9 16.4 c 11.6 cd 1.4 0.66 1320 ¢ 866 78 bcd 74 ab
JulxCM 6 636 362 77.9 ab 2.2 18.4 a 15.7b 1.0 0.55 1668 b 1154 66 cd 79 ab
JulxCM 9513-3 631 409 58.6 bc 1.9 16.7 c 133 ¢ 2.0 0.66 1668 b 972 76 b-d 93 a
Aug.xCM 60 336 309 353 de 2.0 158 ¢ 11.8 cd 23 0.30 1544 cd 1115 97 a 65b
Aug.xCM 2 275 251 252 e 1.9 13.4d 10.3d 1.9 0.35 1373 f 778 94 a 70b
Aug.xCM 6 360 320 35.7 de 2.1 16.1 ¢ 11.5 cd 0.4 0.36 1549 c 1010 93 a 64 b
AugxCM 9513-3 356 341 41.1 cde 2.0 159 ¢ 12.0 cd 1.4 0.28 1533 de 1297 95 a 84 ab
Fa *% * *x NS *x *x NS *x *x * %% *
Fb *% NS *x NS *x *x NS NS *x %% %% *x
Fab NS NS ** NS * ** NS NS ** NS ** **
CVa 114 14.6 13.1 5.9 2.6 6.7 8.8 335 0.5 5.7 6.4 12.9
CVb 10.9 17.1 14.6 7.6 3.9 6.6 8.3 275 0.4 6.9 6.6 13.2

Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT.

Total yield = total dry yield of soybean at 13 % of MC,



Biological yield = total dry yield of plant material at 13 % of MC, GDD= growing degree day(accumulative temp for maturity),Harvest index= the ratio of total yield and biological yield

Table 5 Total yield, seed yield, yield components, HI, GDD and seed quality of soybean as affected by planting date and varieties in rainy season 2014.

20

Treatment Total Seed Pod/plant Seed/ SDW Node Branch Harvest* GDD* Biological Germinatio  Vigor
Yield(kg/rai) yield(kg/rai) pod g 100seed Index (°O) yield* n (%)
(kg/rai) (%)
June 459 a 369 a 47.1 1.8 165 a 14.3 a 09b 0.33 1779 a 1400 a 81b 32b
July 426 a 372 a 40.8 1.9 146 b 14.1 a 1.3 ab 0.31 1695 b 1346 a 89 a 66 a
August 334 b 244 b 38.3 2.0 13.0c 113 b 1.7a 0.33 1493 ¢ 1033 b 90 a 19b
CM 60 414 ab 323 ab 45.6 a 1.9 14.9 ab 14.0 a 0.7c 0.34 1744 a 1217 b 8dbc 29 b
™M 2 378 b 324 ab 29.8 b 1.9 14.3 bc 116 b 16 b 0.31 1475 d 1206 b 91a 42 ab
M 6 390 ab 295b 45.7 a 1.9 139 ¢ 138 a 1.7c 0.33 1733 b 1209 b 82c 31b
CM 9513-3 442 a 372 a 47.1a 1.9 155 a 134 a 23a 0.31 1671 ¢ 1406 a 89 ab 53 a
Jun.xCM 60 451 351 bc 54.7 a 1.8 16.2 abc 170 a 0.4 ef 0.34 1891 a 1341 ab 76 bc 24 de
Jun.xCM 2 441 381 bc 27.3d 1.9 174 a 11.7 cde 0.8 def 0.33 1634 e 1347 ab 91 a 41 cd
Jun.xCM 6 386 245 de 523 ab 1.7 155abc  156Db 0.8 def 0.29 1860 b 1317 ab 73c 23 de
Jun.XCM 9513-3 559 500 a 54.0 a 1.9 16.8 ab 127 c 1.9 bc 0.35 1732.d 1595 a 84 abc 41 cd
JulxCM 60 481 413 ab 44.0 a-c 2.1 16.4 ab 147 b 0.6 d-f 0.32 1799 ¢ 1468 ab 89 a 53 bc
JulxCM 2 418 383 bc 33.0c 1.9 13.4 cd 120 cd 2.1ab 0.32 1444 ¢ 1283 abc 89 a 71 ab
JulxCM 6 473 406 ab 43.0 abc 2.0 14.3 bcd 150 b 0.2 f 0.33 1799 ¢ 1433 ab 87 ab 59 bc
JulxCM 9513-3 331 287 cde 43.0 abc 1.9 141 bcd 147Db 2.2ab 0.28 1739 d 1202 bc 89 a 8la
Aug.xCM 60 312 207 e 38.0 abc 2.1 124 d 103 e 1.0 de 0.37 1541 f 844 d 88 ab 9e
Aug.xCM 2 273 208 e 290 c 2.0 12.1d 11.0 de 1.9 bc 0.28 1347 h 988 cd 92 a 15 de
Aug.xCM 6 313 233 de 41.7 abc 2.0 119d 10.7 de 1.2f 0.37 1541 f 878 d 87 ab 1le
AugxCM 9513-3 437 329 bc 44.3 abc 2.1 15.6 abc 13.0 ¢ 2.7 a 0.30 1541 f 1422 ab 95a 39 cd
Fa * *x NS NS *x *x * NS *x *x *x *x
Fb * * *x NS *x *x *x NS *x *x *x *x
Fab NS *x *x NS *x * *x NS *x *x *x *x
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CVa
CVb

19.1
21.0

19.3
29.2

20.2
59

9.4
4.1

8.8
14.8

8.0
25.7

34.2
17.6

16.3
19.3

31.0
23.0

8.9
26.2

4.4
13.9

4.4
23.1

Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT.

Total yield = total dry yield of soybean at 13 % of MC,

Biological yield = total dry yield of plant material at 13 % of MC, GDD= growing degree day(accumulative temp for maturity),Harvest index= the ratio of total yield and biological yield

Table 6 Total yield, seed yield, yield components, HI, GDD and seed quality of soybean as affected by planting date and varieties in rainy season 2015.

Treatment Total Seed Pod/plant Seed/ SDW Node Branch Harvest* GDD* Biological Germinatio  Vigor
Yield(kg/rai) yield(kg/rai) pod g 100seed Index (@) yield* n (%)
(kg/rai) (%)
June 447 a 433 3 47.1 a 2.1 16.7 a 1543 0.8b 0.35 1229 b 1303 a 98 a 81b
July 389 a 330 b 424 a 2.1 140 b 14.4 3 21a 0.34 1602 a 1150 a 97 a 95 a
August 243 b 221 ¢ 29.1b 2.0 135b 119b 09b 0.34 1638 a 725 b 92 b 66
CM 60 325 296 b 418 a 2.0 15.0 ab 15.4 a 0.7b 0.30 c 1533 a 1082 a 96 80
M 2 366 347 ab 282 Db 2.2 129 ¢ 119b 1.6 a 0.40 a 1423 b 898 b 95 79
CM 6 344 300 b 439 a 2.0 14.5 bc 144 a 0.7b 0.31 bc 1554 a 1125 a 95 81
CM 9513-3 403 368 a 44.1 a 2.1 16.4 a 14.0 ab 20a 0.36 ab 1450 a 1133 a 95 81
Jun.xCM 60 435 ab 421 a 46.9 abc 2.1 183 a 183 a 0.1c 0.33 cd 1164 e 1317 b 99 a 82 abc
Jun.xCM 2 428 ab 416 a 32.7 bcd 2.1 13.1 cd 12.5 bc 15b 0.44 ab 1382 d 971 ¢ 98 ab 79 cd
Jun.xCM 6 475 a 459 a 54.2 a 2.1 183 a 150a-c 03c 0.31 cd 1206 e 1560 a 97 ab 82 abc
Jun.XCM 9513-3 448 a 437 a 54.6 a 2.2 17.0 ab 15.8 ab 12b 0.33 cd 1165 e 1364 b 96 abc 80 bc
JulxCM 60 314 cde 271b 46.9 abc 2.0 13.6 bcd 151ac 17b 0.26 d 1716 a 1190 b 98 ab 94 ab
JulxCM 2 423 abc 397 a 29.0d 2.2 13.1 cd 12.3 bc 1.7b 0.46 a 1400 d 925 cd 94 bcd 95 a
JulxCM 6 343 bcd 249 b 47.9 ab 2.1 14.0 b-d 15.6 ab 15b 0.28 cd 1721 a 1190 b 98 ab 95 a
JulxCM 9513-3 475 a 402 a 45.7 abc 2.1 15.4 a-c 147ac 33a 0.37 a-d 1572 b 1294 b 96 abc 95a
Aug.xCM 60 227 e 197 b 31.6 cd 1.9 13.1 cd 12.8 bc 03c 0.31 cd 1717 a 739 de 91 de 65 de
Aug.xCM 2 247 de 228 b 229d 2.2 12.7 cd 109 ¢ 18b 0.31 cd 1487 ¢ 798 c-e 92 de 63 e
Aug.xCM 6 213 e 191 b 29.8 d 1.9 11.3d 12.7 ¢ 0.2c 0.34 bcd 1734 a 624 e N0 e 65 de
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AugxCM 9513-3 287 de 267 b 319 cd 2.2 16.8 ab 116 b 16b 0.39 abc 1612 b 739 de 93 cde 69 cde
Fa *x *x *x NS * * *x NS *x *x * *x
Fb NS * *x NS o o *x o e *x NS NS
Fab * * *x NS o o * o e *x * *x
CVa 11.9 12.3 10.5 11.6 10.2 12.6 25. 9.6 1.7 10.0 2.8 8.8
CVb 27.9 215 17.8 9.6 18.9 21.7 16.0 5.1 12.7 11.2 1.7 3.1
Mean in the same column and row followed by a common letter are not significantly different at the 5 level by DMRT. Total yield = total dry yield of soybean at 13 % of MC,

Biological yield = total dry yield of plant material at 13 % of MC, GDD= growing degree day(accumulative temp for maturity),Harvest index= the ratio of total yield and biological yield
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Fig.1  Seed Growth Rate (SGR) of soybean seed as affected by planting date and varieties during dry (A) and rainy(B) seasons,

2013
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Fig.2 Seed Growth Rate (SGR) of soybean seed as affected by planting date and varieties during dry(A) and rainy (B) seasons,

2014
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Fig.3 Seed Growth Rate (SGR) of soybean seed as affected by planting date and varieties during dry (A) and rainy (B) seasons,

2015



Table 7 Day to maturity of soybean as affected by planting date and varieties in dry season 2013-2015.

Dry S.-2013 Planting date(day)*
Variety P1= 93 P2 = 87 P3 =178
CM60 98 89 86
CcM2 75 64 72
CMé6 92 86 86
CM9513-3 91 86 86
Dry $.-2014

P1= 92 P2= 94 P3 = 91
CM60 95 105 95
CcM2 78 63 81
CMé6 95 105 95
CM9513-3 e 103 95
Dry $.-2015

P1= 90 P2 = 94 P3 =96
CM60 93 100 99
CcM2 81 85 88
CMé 94 99 98
CM9513-3 93 90 97

*2013 P1=Now(Taverg=26.9,RH= 75.5%,Rainfall=1.3 mm,Solar=7.4 hr,Evap=3.3 mm)

*2014

*2015

P2=Dec(Taverg=24.3,RH= 71.3%,Rainfall=0.0 mm,Solar=7.5 hr,Evap=3.2 mm)
P3=Jan(Taverg=23.2,RH= 66.7%,Rainfall=0.8 mm,Solar=9.3 hr,Evap=3.2 mm)
P1=Now(Taverg=25.2,RH= 78.0%,Rainfall=0.0 mm,Solar=5.1 hr,Evap=2.2 mm)
P2=Dec(Taverg=21.1,RH= 75.1%,Rainfall=0.8mm,Solar=7.2 hr,Evap=2.4 mm)
P3=Jan(Taverg=21.3,RH= 71.1%,Rainfall=0.0 mm,Solar=8.4 hr,Evap=2.6 mm)
P1=Now(Taverg=25.8,RH= 73.6%,Rainfall=0.5 mm,Solar=7.8 hr,Evap=3.0 mm)

P2=Dec(Taverg=23.5,RH= 70.5%,Rainfall=0.0mm,Solar=8.0 hr,Evap=2.6 mm)
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P3=Jan(Taverg=22.3,RH= 69.0%,Rainfall=2.6 mm,Solar=8.5 hr,Evap=2.7 mm)

Table 8 Day to maturity of soybean as affected by planting date and varieties in rainy season 2013-2015.

Rainy S.-2013 Planting date(day)*
Variety P1 = 86 P2 = 88 P3 =92
CM60 90 93 96
CM2 75 7 80
CMé6 90 93 96
CM9513-3 90 93 96
Rainy S.-2014

P1= 95 P2= 92 P3 =82
CM60 101 98 85
CcM2 87 78 74
CMé 99 98 85
CM9513-3 92 94 85
Rainy $.-2015

P1= 90 P2= 89 P3 =91
CM60 93 95 95
CM2 74 78 82
CMé 99 95 96
CM9513-3 93 86 89

*2013 P1=Jun(Taverg=28.9,RH= 71.1%,Rainfall=1.3 mm,Solar=4.9 hr,Evap=4.4 mm)
P2=Jul(Taverg=27.9,RH= 77.2%,Rainfall=8.8 mm,Solar=3.6 hr,Evap=3.7 mm)
P3=Aug(Taverg=27.3,RH= 80.8%,Rainfall=9.7 mm,Solar=3.3 hr,Evap=3.1 mm)

*2014 P1=Jun(Taverg=28.8,RH= 73.9%,Rainfall=1.9 mm,Solar=>5.1 hr,Evap=3.9 mm)
P2=Jul(Taverg=27.9,RH= 76.8%,Rainfall=5.9 mm,Solar=3.8 hr,Evap=3.2 mm)

P3=Aug(Taverg=27.4,RH= 79.3%,Rainfall=7.5 mm,Solar=3.7 hr,Evap=3.4 mm)



*2015

P1=Jun(Taverg=29.9,RH= 65.1%,Rainfall=0.5 mm,Solar=7.6 hr,Evap=4.9 mm)
P2=Jul(Taverg=28.2,RH= 74.0%,Rainfall=3.9 mm,Solar=3.8 hr,Evap=3.9 mm)

P3=Aug(Taverg=28.2,RH= 75.3%,Rainfall=4.6 mm,Solar=5.6 hr,Evap=4.5 mm)
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October 2012- December 2013
o Rainfall(mm),
RH(%),T-max(" C) total rainfall 1,409.4 mm, 146 rain days
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October 2014- December 2015
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Fig 4 Daily meteorological data at Maejo, Sansai, Chiangmai during, October, 2012 — December, 2013, October, 2013 —
December, 2014 and October, 2014 — December, 2015



