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ABSTRACT

The purpose was study to investigate the optimum spacing for soybean varieties.
Conducted at the Chiang Mai Field Crops Research Center and Phrae Farmer’s field both dry
and rainy season during October 2015 to September 2018. The experimental design was split
plot in RCB of 3 replications. The main plots were 3 soybean varieties: Chiang Mai 2 (CM 2),
Chiang Mai 60 (CM 60) and Chiang Mai 6 (CM 6). The sub plots were 5 spacing 1) 20x20 cm. 2)
30x20 cm. 3) 30x30 cm. 4) 40x20 cm. and 50x20 cm, 3 plants per hill. The results showed that
spacing and varieties gave the vyield had significance difference. In dry season, Chiang Mai
Province, the optimum spacing for soybean variety CM 2 could be grown from 30x30, 40x20 and
50x20 cm, yielding between 249-336 kg/rai. CM 60 variety could be grown all spacing from
narrow to wide rows due to being able wide adaptation, resulting in high yields ranging from
284-444 keg/rai. CM 6 variety could be grown all spacing and yielded high except the 20x20 cm
spacing. At Phrae province, both CM 2 and CM 6 varieties had high yields trend at 20x20 and
30x20 cm spacing (185-338 kg/rai). Chiang Mai 60 variety could be grown at all spacing, as well
as Chiang Mai province (164-401 kg/rai). For the rainy season, Chiang Mai province, the optimum
spacing and gave the high yield for CM 2 variety was 30x30 and 50x20 cm (303-410 kg /rai). CM
60 variety could be grown from 30x30, 40x20 and 50x20 cm (243-460 kg/rai). CM 6 variety was
30x30 and 50x20 cm (345-467 keg/rai). At Phrae province, Optimum spacing and gave the high
yield trend for CM 2 variety was 20x20 and 30x20 cm (213-433 kg/rai). CM 60 variety was 20x20
cm (188-565 keg/rai). CM 6 variety was 20x20, 30x20, 30x30 and 40x20 cm (258-574 kg/rai).

Keywords: soybean, spacing
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Table 1. Growth of soybean at Chiang Mai Field Crops Research Center in dry season 2016-2018.

Height (cm) No. of node/plant No. of branch/plant Lodging (Score)
Treatment/Year
2016 2017 2018 2016 2017 2018 2016 2017 2018 2016 2017 2018
CM 2 46.9 c 44.9 c 38.5 ¢ 12.6 a 9.8 ¢ 8.7c¢c 1.11a 0.80 b 077 b 2.0 21a 27a
CM 60 532b 529b 437 b 109 b 105b 99b 0.11b 0.06 ¢ 0.06 c 2.1 2la 39b
CM 6 712 a 62.2 a 524 a 102 b 12.6 a 12.2 a 1.11a 131a 1.27 a 25 26b 41b
20x20 cm 61.1a 56.4 a 473 a 10.7 c 10.2 b 9.6 b 0.24d 0.17d 0.22d 26b 29d 44d
30x20 cm 56.0 c 55.0b 456 b 11.4 ab 11.0a 10.5a 041c 0.73 c 0.70 c 20a 26 ¢ 38¢c
30x30 cm 55.7 ¢ 50.7 d 43.1e 11.7a 114 a 105 a 1.14 a 1.01a 0.82 b 2.1ab 20b 31b
40x20 cm 555¢ 519c 439 e 10.9 bc 11.0a 10.5a 0.76 b 0.84 b 0.81b 23b 2.1cd 38¢c
50x20 cm 57.3b 52.6 c 44.6 c 11.3 ab 11.2 a 10.4 a 1.29 a 0.87b 093 a 2.1ab 1.8 a 27a
CM 2x20x20 cm 54.8 ef 46.4 ¢ 41.7¢ 10.3 ef 9.2 8.6 d 0.37 de 0.20 ef 057 e 2.0 20b 3.3 bc
CM 2x30x20 cm 46.0 i 48.2 f 38.71i 9.8f 9.9 8.7d 0.57d 0.60d 0.80d 2.0 20b 3.3 bc
CM 2x30x30 cm 435 432 h 36.6 ) 10.4 ef 10.0 8.8d 1.77 a 1.10 ¢ 097 c 2.0 20b 3.3 bc
CM 2x40x20 cm 44.0j 45.0 ¢ 36.8 ) 10.0 ef 10.1 8.8d 093 c 140 b 0.70 de 2.0 2.3 bc 3.0 bc
CM 2x50x20 cm 46.11i 41.6 h 38.9i 10.3 ef 9.9 8.7d 1.8 a 0.70d 0.80d 2.0 20b 20a
CM 60x20x20 cm 57.4d 56.9 c 45.7 e 10.1 ef 9.5 8.8d 0.00 f 0.00 g 0.00 g 2.3 27c 50d
CM 60x30x20 cm 49.2 h 516 e 46.7 d 10.9 def 10.1 103 ¢ 0.10 ef 0.03 fg 0.03 fg 2.0 20b 40c
CM 60x30x30 cm 55.1e 549d 40.8 h 11.9 bc 11.4 104c  0.10 ef 0.10 fg 0.10 fg 2.0 20b 3.3 bc
CM 60x40x20 cm 51.7¢ 50.6 e 43,1 f 10.6 ef 10.6 10.0c  0.10 ef 0.03 fg 0.00 ¢ 2.3 20b 4.3 cd
CM 60x50x20 cm 529 fg 50.4 e 42.1¢g 10.9 de 10.6 103 ¢ 0.23 ef 0.13 efg 0.17 f 2.0 20b 27b
CM 6x20x20 cm 711b 65.9 a 54.4 a 11.8 cd 11.8 11.6b  0.37 de 0.30e 0.10 fg 33 40d 50d
CM 6x30x20 cm 729 a 65.2 a 514 c 13.5a 13.0 123 a 0.57d 1.57b 1.27b 2.0 3.7d 40c
CM 6x30x30 cm 68.5 ¢ 54.1d 518 c 12.9 ab 12.8 12.2 a 1.57 a 183 a 140 b 2.3 20b 40c
CM 6x40x20 cm 709b 60.2b 518 ¢ 12.2 bc 12.3 12.6 a 1.23b 1.10 ¢ 173 a 2.7 20b 40c
CM 6x50x20 cm 72.8 a 65.7 a 527b 12.6 bc 13.1 123 a 1.83a 177 a 183 a 2.3 13a 3.3 bc
F-test : V *x *x *x *x *x *x *x > " ns * *x
.5 *x *x *x *x *x *x *x *x *x * *x *x
. V*S *x *x *x * ns * *x *x *x ns *x *
CV. a (%) 24 1.4 1.3 7.8 4.3 6.5 21.2 12.8 235 26.8 16.1 11.1
CV. b (%) 1.7 1.9 1.1 4.3 4.1 3.4 20.8 14.3 12.9 15.7 12.7 10.3

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



Table 2. Yield of soybean as affected by spacing and varieties at Chiang Mai Field Crops Research Center in dry season 2016-2018.

Year 2016 2017 2018
Spacing/Variety CM 2 CM60 CM 6 Mean CM 2 CM60 CM 6 Mean CM 2 CM60 CM 6 Mean
20 x 20 cm 184 k 444 3 264 298 249 d 407 a 317 b 325 222 ¢ 362bc  256e 280
30 x 20 cm 324 feh 284 ghi 316 gh 308 209 e 382 a 295 bc 295 230 ¢ 373ab 369 bc 324
30 x 30 cm 316 ¢h 374 b 343 cde 344 261 cd 390 a 239 de 297 274 d 368 bc 362 bc 335
40 x 20 cm 329 efg 343 cde 314 h 329 260 cd 374 a 258 cd 298 249 e 362 bc 368 bc 326
50 x 20 cm 336 def 356 c 345 cd 346 273 cd 401 a 273 cd 321 275 d 383 a 370 bc 351
Mean 298 360 316 254 391 276 250 370 345
F-test: V *x *x *x

.S o *x %
. VXS "% *% %
CV. a (%) 2.0 7.3 2.0
CV. b (%) 2.7 7.4 1.9

Means followed by a common capital or small letter within the same column are not significantly different at P<0.05 by DMRT



Table 3. Yield components of soybean as affected by spacing and varieties at Chiang Mai Field Crops Research Center in dry season 2016-2018.

No. of plant/rai No. of seed/pod 100 seed dry wt. (g) No. of pod/plant
Treatment/Year
2016 2017 2018 2016 2017 2018 2016 2017 2018 2016 2017 2018

CM 2 60,377 63,984 69,535 1.99 b 1.98 ¢ 1.90 c 14.0 b 14.7 c 159 16.6 b 188 b 185 ¢
CM 60 67,864 67,481 69,320 203 b 215Db 207b 17.0a 16.0 b 17.2 23.8 a 237 a 22.8 a
cM 6 68,889 67,107 67,938 2.32a 2.39 a 2.33a 16.6 a 16.9 a 15.0 24.6 a 189 b 216 b
20x20 cm 100,717 a 110,899 a 117,509 a 2.12 2.11 2.12 15.2 16.0 16.1 16.0 c 18.0 c 14.6d
30x20 cm 75,399 b 76,314 b 76,420 b 2.10 2.20 2.00 16.3 159 16.1 179 c 189 c 213 ¢
30x30 cm 54,892 ¢ 46,511 d 50,039 d 2.10 2.19 2.14 15.9 15.4 16.0 25.1a 22.2 a 220b
40x20 cm 50,055 ¢ 51,833 c 53,449 c 2.12 2.17 2.13 15.7 16.0 15.9 225b 20.6 b 222 b
50x20 cm 47,487 c 45,397 d 47,238 e 2.12 2.20 2.12 16.2 16.0 15.9 26.8 a 22.8 a 24.8 a
CM 2x20x20 cm 80,316 b 108,083 b 118,486 1.99 1.93 2.01 13.5 14.11 15.7 13.4f 16.8 f 14.0i
CM 2x30x20 cm 67,735 bc 72,963 d 77,989 2.04 2.00 1.62 14.7 14.6 ¢hi 16.1 14.0 f 17.4f 18.2 ¢
CM 2x30x30 cm 54,722 cde 48,772 ef 49,766 1.96 1.93 1.94 14.0 14.4 hi 159 18.3 de 19.7 de 19.5f
CM 2x40x20 cm 52,494 de 52,872 e 53,622 1.97 2.00 1.95 14.2 15.2 efg 15.7 16.9 def 20.8 de 18.0 ¢
CM 2x50x20 cm 46,615 de 43238 g 47,809 1.98 2.03 1.99 13.5 15.1 fgh 15.9 20.3 cde 19.5 def 22.7 de
CM 60x20x20 cm 112,722 a 110,574 ab 117,411 2.04 2.07 2.09 16.6 16.1 cde 17.5 17.6 def 17.4 ef 14.6 hi
CM 60x30x20 cm 76,496 b 79,365 ¢ 78,571 1.98 2.20 2.03 17.2 15.8 def 17.0 17.9 def 19.5 def 22.5 de
CM 60x30x30 cm 59,537 cd 48,070 f 49,474 2.03 2.20 2.11 17.2 16.0 def 17.3 313 a 29.5a 244 c
CM 60x40x20 cm 48,205 de 53,045 e 53,333 2.07 2.17 2.09 16.5 16.3 cd 17.2 24.8 bc 24.7 bc 25.9 ab
CM 60x50x20 cm 42,359 e 46,349 fg 47,810 2.01 2.10 2.07 17.3 15.9 def 16.8 274 b 27.4 ab 26.6 a
CM 6x20x20 cm 109,113 a 114,042 a 116,630 2.32 2.33 2.27 15.6 179 a 15.0 16.9 ef 19.6 de 15.1 h
CM 6x30x20 cm 81,966 b 76,614 cd 72,698 2.29 2.40 2.34 17.1 17.3 ab 15.1 21.8 cd 19.6 de 23.1d
CM 6x30x30 cm 50,417 de 48,772 ef 50,877 2.29 243 2.37 16.5 15.9def 14.9 257b 17.5 ef 22.1e
CM 6x40x20 cm 49,464 de 52,872 53,391 2.32 2.33 2.36 16.5 16.5 cd 14.8 257b 16.3 f 22.7 de
CM 6x50x20 cm 53,487 cde 43289 ¢ 46,095 2.36 2.47 2.31 17.6 17.0 bc 15.1 32.8a 21.5cd 25.1 bc
F-test : V ns ns ns * %% *x * *x% %% * % P

:S o o ** ns ns ns ns ns ns o xx o

1 V*S * * ns ns ns ns ns o ns o xx o
CV. a (%) 16.5 4.8 3.2 8.0 4.2 8.3 6.9 4.1 2.7 18.9 14.8 1.7
CV. b (%) 12.9 35 3.7 a5 a3 6.6 5.5 29 1.9 10.3 7.9 2.6

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



Table 4. Yield of soybean as affected by spacing and varieties at Phrae farmer’s field in dry season 2016-2018..

Year 2016 2017 2018
Spacing/Variety CM 2 CM60 CM 6 Mean CM 2 CM60 CM 6 Mean CM 2 CM60 CM 6 Mean
20 x 20 cm 240 ab 235 b 338 a 271 249 d 407 a 317 b 325 186 213 175 191
30 x 20 cm 187 cde 219 bc 293 a 233 209 e 382 a 295 bc 295 241 260 175 225
30 x 30 cm 152 efg 173 de 218 c 281 261 cd 390 a 239 de 297 246 214 192 217
40 x 20 cm 146 efg 207 bcd 210 bc 188 260 cd 374 a 258 cd 298 170 164 164 166
50 x 20 cm 126 ¢ 165 def 205 bcd 165 289 bc 401 a 273 cd 321 152 289 158 200
Mean 170 190 253 254 391 276 199 228 173
F-test:V * ** ns
:S * * ns
: V*S * * ns
CV. a (%) 42.13 7.3 21.74
CV. b (%) 16.82 7.4 36.53

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



Table 5 Yield components of soybean as affected by spacing and varieties at Phrae farmer’s field in dry season 2016-2018.

No. of plant/rai No. of seed/pod 100 seed dry wt.(g) No. of pod/plant
Treatment/Year
2016 2017 2018 2016 2017 2018 2016 2017 2018 2016 2017 2018
CM 2 60,933a 59,972 b 64,880 2.10 20c 2.00 b 1299 b 14.7 c 12.4b 1792 b 18.8 b 14.4 b
CM 60 55,333a 67,481 a 66,133 2.04 21b 2.86 a 1493 a 16.0 b 13.45a 19.65 b 237 a 189 a
CM 6 45,600b 64,516 a 65,987 2.01 243 2.71a 1377 b 16.9 a 13.1ab 32.58 a 189 b 17.6 a
20x20 cm 75,756 a 106,536 a 115,733 a 2.03ab 2.1 2.60 a 13.71 16.0 12.8a 23.33 18.0 c 16.1
30x20 cm 60,422 b 73,245 b 69,578 b 2.08a 2.2 252 a 13.81 15.9 12.9a 24.92 189 c 16.3
30x30 cm 51,044 ¢ 46,218 d 56,089 c 2.01b 2.2 246 a 13.82 15.4 12.9a 22.45 22.2 a 179
40x20 cm 41,933 d 50,351 ¢ 45,489 d 2.07ab 2.2 247 a 14.09 16.0 13.1a 23.47 20.6 b 175
50x20 cm 40,622 d 43,598 d 41,444 e 2.06ab 2.2 254 a 14.08 16.0 13.2a 22.74 228 a 17.1
CM 2x20x20 cm 93,600 a 100,806 b 114,600 a 2.03 1.9 2.00 b 13.09def 14.11i 12.2 17.00 d 16.8 fg 112 b
CM 2x30x20 cm 66,600 bc 70,900 d 68,667 b 2.20 2.0 2.00 b 13.05ef 14.6 ghi 12.5 18.30 d 17.4 fg 12.9 ab
CM 2x30x30 cm 48,133 def 41,813 41,000 f 2.03 1.9 2.00 b 12.70f 14.4 hi 11.9 19.30 cd 19.7 def 16.5 ab
CM 2x40x20 cm 53,133 cde 45,137 ghi 55,133 ¢ 2.10 2.0 2.00 b 13.43def 15.2 efg 12.4 18.10d 20.8 de 16.1 ab
CM 2x50x20 cm 43,200 ef 41,206 i 45,000 def 2.13 2.0 2.00b 12.71f 15.1 feh 13.3 16.90 d 19.5 d-¢g 15.3 ab
CM 60x20x20 cm 80,000 ab 110,574 a 115,933 a 2.03 2.1 3.00 a 14.42a-e 16.1 cde 13.6 21.17 cd 17.4 fg 20.1a
CM 60x30x20 cm 60,667 cd 79,365 ¢ 70,133 b 2.00 2.2 290 a 15.10ab 15.8 def 13.3 19.56 cd 19.5 d-g 18.0 ab
CM 60x30x30 cm 40,667 ef 43,070 feh 41,467 ef 1.93 2.2 277 a 14.57a-d 15.9 def 13.1 19.70 cd 29.5a 18.7 ab
CM 60x40x20 cm 54,667 cde 53,045 e 55,133 ¢ 2.03 2.2 283 a 15.00abc 16.3 cd 13.3 17.17d 24.7 bc 20.2 a
CM 60x50x20 cm 40,667 ef 46,349 ghi 45,000 def 2.03 2.1 280 a 15.57a 15.9 def 139 20.67 cd 27.4 ab 17.7 ab
CM 6x20x20 cm 53,667 cde 108,230 a 116,667 a 2.03 23 2.80 a 13.61cdef 179 a 12.6 31.83 ab 19.6 def 16.9 ab
CM 6x30x20 cm 54,000 cde 69,471 d 69,933 b 2.03 24 2.67 a 13.27def 17.3 ab 13.2 36.90 a 19.6 def 17.9 ab
CM 6x30x30 cm 37,000 f 48,772 efg 41,867 def 2.06 24 263 a 14.19a-f 15.9 def 13.7 28.36 bc 17.5 efg 18.7 ab
CM 6x40x20 cm 45,333 ef 52,872 ef 55,933 ¢ 2.06 23 2.60 a 13.84b-f 16.5 cd 13.6 35.17 ab 163 ¢ 16.3 ab
CM 6x50x20 cm 38,000 f 43,238 hi 45,533 de 2.00 2.5 283 a 13.95b-f 17.0 bc 12.5 30.67 ab 21.5cd 18.2 ab
F-test : V * * * * P * * * % * * %
:S * ** * * ns ns ns ns ns ns x* ns
. V¥S * * * * ns * * * ns * *x *
CV. a (%) 11.54 5.2 2.01 8.53 4.2 4.39 7.81 4.1 6.36 29.54 14.8 14.82
CV. b (%) 16.05 4.4 1.87 3.09 4.3 7.24 491 29 6.00 17.67 7.9 14.30

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



Table 6. Growth of soybean at Chiang Mai Field Crops Research Center in rainy season 2016-2018.

Height (cm) No. of node/plant No. of branch/plant Lodging (Score)
Treatment/Year
2016 2017 2018 2016 2017 2018 2016 2017 2018 2016 2017 2018
M 2 741 ¢ 877 ¢ 633 ¢ 12.0 137¢  122c  20b 22a 1.7 a 23 24 a 27a
CM 60 1055 b 985b 1025 a 154 b 168b 162D 1ic 12b 0.0c 2.6 32b 3.9b
M6 111.1a 1033 a 978 b 187 a 194a 188a  27a 21a 1.0b 2.9 38¢c 41b
20x20 cm 100.5 a 100.1 a 919a 15.4 161b 154bc  22a 19b 07b 23a 34b 44c
30x20 cm 100.1 a 96.7 ¢ 86.1 d 149 170a 152c  20bc 1.4d 0.7b 2.6 bc 34b 3.8 bc
30x30 cm 94.7b 95.6 d 88.7b 15.3 166a 162a 1.6d 25a 1.1a 31c 29a 31b
40x20 cm 100.0 a 924 ¢ 873 ¢ 15.7 168a 161a 21ab 15¢ 10 a 27b 33b 3.8 bc
50x20 cm 89.0 ¢ 97.7b 854 e 155 168a 158ab  19c 20b 11a 23a 26a 2ra
CM 2x20x20 cm 749 916 f 742 116 f 132j 120e  14h 245b 0.9 fg 2.0 20a 3.3
CM 2x30x20 cm 74.4 86.5 h 58.9 i 120 f 13.6 ] 120 e 22e 17e 1.3 de 23 2.7 be 3.3
CM 2x30x30 cm 76.7h 87.3h 65.0 h 125f 136) 125e  20efg 2.3 be 25a 3.0 20a 20
CM 2x40x20 cm 704 j 86.3 h 58.7 115f 1467 121e 25cd 21 cd 1.7¢ 20 30¢ 3.0
CM 2x50x20 cm 740 86.9 h 507 i 123 f 138] 124e  19fg 24b 22b 20 23a 30
CM 60x20x20 cm 114.6 b 107.3 a 104.2 b 151de 167¢h 155d  15h 1.2 fg 00 2.0 4.0 de 5.0
CM 60x30x20 cm 113.0 be 102.4 ¢ 1039 b 14.6 e 16.2 h 15.6d 0.6] 11g 0.0i 2.7 3.0c 4.0
CM 60x30x30 cm 99.6 f 1043 b 989d 144 e 171f¢  171bc  06] 20d 0.0 3.0 30c 33
CM 60x40x20 cm 1178 a 101.6 cd 106.2 a 169c  175ef 167c 111 0.7h 001 30 33 43
CM 60x50x20 cm 82.1¢ 101.0d 99.4d 158d  166¢h 164cd  18¢ 1.2 fg 0.1i 23 2.7 be 21
CM 6x20x20 cm 112.1 cd 101.6 cd 973 e 195a  185cd 185ab  36a 2.1d 1.1 ef 3.0 43e 5.0
CM 6x30x20 cm 113.1 bc 101.3 cd 95.6 f 18.0 bc 211a 181bc  31b 1.3f 0.8 gh 2.7 4.7e 4.0
CM 6x30x30 cm 107.8 e 953 e 102.1 ¢ 189ab  190c  192a  23de 33a 0.7h 33 3.7de 4.0
CM 6x80x20 cm 111.8 cd 89.3 ¢ 97.0 e 187ab  182de 194a  27c 17e 14d 3.0 3.7de 4.0
CM 6x50x20 cm 1110d 1052 b 970 e 185b  200b 186ab 2lef  23bc 11f 21 27 be 53
Ftest:V o o " " " " - " " s o "
.S wx wx x ne x x wx . . . wx .
. V*S wx wx x x x x . . . ns wx ne
V. a (%) 0.8 1.4 1.2 6.5 37 9.5 8.1 6.7 8.4 19.9 13.0 275
CV. b (%) 1.1 0.7 08 3.9 28 34 5.9 73 13.3 12,5 12.4 19.6

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



Table 7. Yield of soybean as affected by spacing and varieties at Chiang Mai Field Crops Research Center in rainy season 2016-2018.

Year 2016 2017 2018
Spacing/Variety CM 2 CM60 CM 6 Mean CM 2 CM60 CM 6 Mean CM 2 CM60 CM 6 Mean
20 x 20 cm 400 f 377 ¢ 439 bcd 405 222 h 246 ¢h 247 ¢h 239 248 i 206 j 302 ¢ 252
30 x 20 cm 362 ¢ 360 g 323 h 348 238 h 287 ef 254 ¢h 260 259 h 242 i 331 e 278
30 x 30 cm 410 ef 450 abc 405 f 422 303 def 299 def 345ab 316 335cde 341bcd 347Db 341
40 x 20 cm 367 ¢ 460 ab 420 def 416 275f¢  245¢h 311 cde 277 302 ¢ 243 | 333 de 293
50 x 20 cm 370 ¢ 428 cde 467 a 422 321 bcd 339 abc 366 a 342 313 f 343 bc 380 a 346
Mean 382 415 411 272 283 305 292 275 339
F-test:V x> xx *

.S *x *x >
. V%S "% * %
CV. a (%) 2.7 3.6 1.9
CV. b (%) 3.4 6.9 2.9

Means followed by a common capital or small letter within the same column are not significantly different at P<0.05 by DMRT



Table 8.Yield components of soybean as affected by spacing and varieties at Chiang Mai Field Crops Research Center in rainy season 2016-2018.

Treatment No. of plant/rai No. of seed/pod 100 seed dry wt. (g) No. of pod/plant
2016 2017 2018 2016 2017 2018 2016 2017 2018 2016 2017 2018

CM 2 63,532 68,676 67,817 1.70 c 199 b 205b 130 c 140 b 15.7 34.0 b 327 ¢ 237 c
CM 60 66,836 66,979 61,895 197 b 1.96 b 192 ¢ 16.5 a 15.0 a 16.4 329b 36.2b 418 a
CM 6 63,073 67,445 61,134 227 a 2.25a 231 a 13.7b 13.1c 15.7 523 a 41.0 a 359b
20x20 cm 106,520 a 115,425 a 110,443 a 1.86 ¢ 2.06 2.05 14.2 14.0 16.1 42.4 a 36.0 b 30.3 ¢
30x20 cm 71,817 Db 76,349 b 67,090 b 1.89 bc 2.05 2.10 133 14.1 15.6 37.9 bc 29.8 c 29.8 ¢
30x30 cm 48,051 cd 48,324 d 46,784 cd 2.00 b 2.09 2.10 14.6 14.0 15.8 39.6 b 38.4 a 339b
40x20 cm 50,447 c 51,756 ¢ 49,274 c 1.94 bc 2.08 2.10 14.2 13.8 16.1 42.4 a 35.7 a 345b
50x20 cm 45,566 d 46,646 d 44,487 d 2.20 a 2.08 2.11 14.6 14.1 16.0 36.3 C 41.7b 40.6 a
CM 2x20x20 cm 105,201 118,095 115,800 a 1.51f 1.93 1.99 13.2 13.8 15.8 23.6i 322f 19.7¢
CM 2x30x20 cm 70,370 78,413 76,190 c 1.82 de 2.03 2.06 13.1 13.9 15.2 425d 27.1¢ 20.2 ¢
CM 2x30x30 cm 47,018 47,778 48,538 fg 1.77 de 1.99 2.08 12.7 14.1 15.7 39.0 e 34.7 ef 28.2f
CM 2x40x20 cm 50,563 52,237 52,525 ef 1.68 ef 1.98 2.05 12.8 14.1 15.8 25.7 hi 34.1 ef 224¢
CM 2x50x20 cm 44,508 46,857 46,032 fg 1.74 e 2.03 2.08 13.2 14.3 15.8 39.1e 35.5 de 279 f
CM 60x20x20 cm 115,311 115,311 102,222 b 1.96 cd 2.00 1.91 16.1 15.0 16.5 29.3 fg 325 ef 36.2 de
CM 60x30x20 cm 74,392 74,392 66,402 d 1.81 de 1.94 1.90 16.1 15.3 15.9 309 f 31.0 fg 38.0 cd
CM 60x30x30 cm 48,129 48,129 46,959 fg 2.04 bc 1.97 1.90 17.0 14.9 16.5 27.7 ¢h 39.8 ¢ 38.3 cd
CM 60x40x20 cm 49,870 50,967 46,465 fg 1.96 cd 1.96 1.94 16.4 14.6 16.7 47.7 ¢ 34.0 ef 449 b
CM 60x50x20 cm 46,476 46,095 47,429 fg 2.07 bc 1.94 1.94 17.1 15.1 16.4 28.7 fgh 43.9 ab 51.7a
CM 6x20x20 cm 99,048 112,869 113,309 a 2.10 bc 2.26 2.25 13.3 13.4 15.9 74.2 a 43.2 bc 35.0 de
CM 6x30x20 cm 70,688 76,244 58,677 de 2.05 bc 2.17 2.33 13.7 13.3 15.6 40.3 de 315f 31.3 ef
CM 6x30x30 cm 49,006 49,064 48,538 fg 220 b 2.29 2.33 14.2 129 15.3 522 b 40.7 bc 35.1 de
CM 6x40x20 cm 50,909 52,064 48,831 f 220 b 2.28 2.31 13.5 12.8 15.8 537b 38.9 cd 36.1 de
CM 6x50x20 cm 45,715 46,984 40,000 ¢ 2.80 a 2.26 2.31 13.6 13.0 15.7 41.1 de 45.8 a 42.2 bc
Ftest: V ns ns ns P P P *x %% ns *x * *x

S *% *x *% *% ns ns ns ns ns *x *% *x
V*S ns ns ** ** ns ns ns ns ns xx o x*
CV (a) 7.9 2.7 10.5 5.1 3.3 3.8 3.9 1.7 154 5.7 9.3 12.0
CV (b) 6.6 3.2 6.1 6.3 2.5 2.8 3.3 25 4.5 4.6 4.3 5.8

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



Table 9. Yield of soybean as affected by spacing and varieties at Phrae farmer’s field in rainy season 2016-2018.

Year 2016 2017 2018
Spacing/Varie CM 2 CMé60 CM 6 Mean CM 2 CM60 CM 6 Mean CM 2 CM60 CM 6 Mean
ty
20 x 20 cm 296 b 386 a 493 a 392 433 ab 565 a 574 a 524 313 a 188 b-e 323 a 275
30x20cm 213 cde 290 bc 377 a 294 336 bc 349 bc 289 bc 324 248 abc 143 d-g 310 a 234
30 x 30 cm 200de 213 cde 354 ab 256 195 ¢ 252 ¢ 335 bc 261 194 bcd 103 efg 287 a 195
40x 20 cm 205 cde 220cde 326 ab 274 317 bc 364 bc 258 bc 313 199 bcd 89 fg 267 ab 185
50 x 20 cm 199 f 258 b 343 ab 267 251 c 311 bc 292 bc 285 153 d-¢ 8lg 175 cf 137
Mean 223 288 379 306 b 368 a 350 ab 222 121 272
F-test:V * * *
.S * * *
VRS * * *
C.V. a (%) 49.00 10.12 12.32
C.V. b (%) 14.48 18.72 12.91

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



Table 10 Yield components of soybean as affected by spacing and varieties at Phrae farmer’s field in rainy season 2016-2018.

Treatment No. of plant/rai No. of seed/pod 100 seed dry wt.(g) No. of pod/plant
2016 2017 2018 2016 2017 2018 2016 2017 2018 2016 2017 2018

CM 2 65,547 61,893 a 64,693 2.00b 200 b 2.09 1237 b 17.70 a 1395 b 18.50 b 32.85¢c 25.09 b
CM 60 64,733 62,813 a 65,493 276 a 2.04 b 2.15 1438 a 17.23 a 13.69 b 24.97 ab 56.23a 3141 a
CM 6 65,653 60,547 a 65,413 294 a 241 a 2.13 14.22 a 16.28 b 15.02 a 32.70 a 47.92b 32.47 a
20x20 cm 115,667 a 104,622 a 114,667 a 2.56 ab 2.10 a 2.00 13.63 ab 17.00b 14.37 24.68 41.04a 27.18
30x20 cm 68,889 b 65,578 b 69,578 b 2.58 ab 220 a 2.01 13.27b 17.61a 14.41 24.02 41.66a 26.31
30x30 cm 56,289 ¢ 41,133 ¢ 55,644 c 2.61a 217 a 2.11 13.70 ab 16.68 b 14.32 24.98 48.85a 31.77
40x20 cm 44,389 d 54,489b ¢ 44,667 d 252b 2.16 a 221 13.72 ab 17.09a b 14.12 26.06 45.34a 31.59
50x20 cm 41,022 e 42,933 ¢ 41,444 e 2.59 ab 2.05a 2.29 1398 a 16.98 b 13.89 27.21 51.43a 31.42
CM 2x20x20 cm 115,400 a 96,800 ab 114,333 a 2.00 ¢ 2.00 b 2.00 12.57 cd 17.86 ab 13.92 18.53 ¢ 28.00 22.96
CM 2x30x20 cm 69,400 b 70,067 bc 68,667 b 2.00 ¢ 2.00 b 2.00 12.40 cd 18.34 a 13.98 16.83 ¢ 31.16 23.41
CM 2x30x30 cm 41,000 f 41,733 ¢ 41,000 d 2.00 c 2.00 b 2.06 12.26 d 17.48 abc 14.17 18.37 ¢ 35.13 24.93
CM 2x40x20 cm 56,600 ¢ 54,800 ¢ 54,800 c 2.00 c 2.00 b 2.20 12.20d 17.76 abc 14.31 18.87 ¢ 34.83 24.83
CM 2x50x20 cm 45,333 de 45,067 ¢ 44,667 d 2.00 ¢ 2.00 b 2.20 12.43 cd 17.08 abc 13.39 19.90 bc 35.13 29.30
CM 60x20x20 cm 115,400 b 111,933 a 114,733 a 2.73 ab 203 b 2.00 13.93 ad 17.07 abc 14.03 24.33 abc 52.46 32.17
CM 60x30x20 cm 68,200 b 64,200 ¢ 70,133 b 2.77 ab 2.00 b 2.00 13.87 a-d 18.14 a 13.87 26.00 abc 55.70 27.47
CM 60x30x30 cm 41,400 f 40,333 ¢ 41,467d 2.83 ab 2.00 b 2.17 14.20 bc 15.96 ¢ 13.90 24.97 abc 59.90 33.78
CM 60x40x20 cm 55,000 ¢ 55,600 ¢ 56,533 ¢ 267b 213 ab 2.30 13.97 ad 17.34 abc 13.28 22.53 abc 48.66 32.53
CM 60x50x20 cm 43,667 e 42,000 c 44,600 d 2.83 ab 203 b 2.30 14.80 a 17.64 abc 13.37 27.03 abc 64.43 31.10
CM 6x20x20 cm 116,200 a 105,133 a 114,933 a 293 ab 2.40 ab 2.00 14.40 ab 16.07 bc 15.17 31.17 abc 42.66 26.40
CM 6x30x20 cm 61,067 b 62,467 ¢ 69,933 b 297 a 2.60 a 2.03 13.87 ad 16.33 abc 15.37 29.23 abc 38.13 28.07
CM 6x30x30 cm 40,667 41,333 ¢ 41,867 d 3.00 a 2.53a 2.10 14.20 abc 16.61 abc 14.89 31.61 abc 51.53 36.60
CM 6x40x20 cm 56,667 ¢ 53,067 ¢ 55,600 ¢ 2.90 ab 237 ab 213 14.97 a-d 16.17 bc 14.77 36.80 a 52.53 37.40
CM 6x50x20 cm 45,667 d 40,733 ¢ 44,733 d 2.93 ab 2.13 ab 2.37 14.70 ab 16.21 bc 14.90 34.70 ab 54.73 33.86
F-test: V ns ns ns * * ns * * * * * *

:S * * * * ns ns * * ns ns ns ns

. VxS * * * * * ns * * ns % * ns
C.V. a (%) 1.57 16.06 1.57 9.70 4.98 8.38 10.56 2.08 5.80 49.12 23.23 23.65
C.V. b (%) 1.72 14.51 2.13 2.87 7.46 6.30 5.18 3.93 6.40 21.64 19.39 17.38

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



40

35

30

25

20

15

10

40

35

30

25

20

15

10

40

35

30

25

15

10

Fig.

LI e e e T
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88

c)

Research Center. a) 2016 b) 2017

(@ =Tmax

c) 2018

O = Tmin  bar graph= Rainfall)

Lo - S e e e e T = T I B o o B e L~ o R e T s T o e T o B > T e B~ o R B T o s LY = e 3 T o I T e o T e - N R = )
a)
7% |
3 g W

R R AR R R R R R R R AR R AR R REEESREEERE

1 4 7 1012 16 1922 2528 21 3437 4043 46 495255586164 6770737679 8285 88
25
— 20
o \f L 1s

v \ P\ Py v
W ‘r’v

Ar ~ 10

W E

25

20

15

10

25

20

15

10

1 Maximum, Minimum Temperature and Rainfall in dry season at Chiang Mai Field Crops
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Fig. 2 Maximum, Minimum Temperature and Rainfall in rainy season at Chiang Mai Field Crops
Research Center. a) 2016 b) 2017 ¢) 2018
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