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The Effect of climate change on isoflavone content in soybean.
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Abstract

Experiments conducted at Chiang Mai Field crop Research Center, Nong Han district Sai,
Chiang Mai. In the dry season and the rainy season of 2013 and 2015 experimental design Split
plot design 3 over Main plot is planted every 30 days four times since early November and
early June rains and Sub plot is 3 soybean varieties include Chiang Mai 2 and Chiang Mai 60
CM9513-3. The climate in each planting date is different in the dry season. The average
maximum temperature 31.8 - 36.8 °C increase in the planting of the third and fourth. Lowest
average low temperature (12.0 to 23.6), the average relative humidity of 60.9 to 75.9 5.1 to
192.3 mm of accumulated rainfall in the rainy season, the average maximum temperature is
31.1. -33.5 °C, no difference in the average minimum temperature above the growing season
(12.0 to 24.2 °C) and high relative humidity values from 76.1 to 80.0 percent, from 189 to 664.6
mm of rainfall accumulated. When there are high changes in the world climate. the average
maximum temperature rise more than 35 °C, relative humidity less than 60.0 percent and 76.0
percent higher than soybean production volume of isoflavones decreased. The amount of
isoflavones correlates positively with soybean production. Chiangmai 2 had volume isoflavones
highest dry season and rainy season.
Key word: climate change, isoflavone in soybean
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Table 1 The average maximum temperature, average minimum temperature, average relative

humidity and cumulative rainfall during planting in dry season 2013 -2015.

Planting Date

Planting Harvesting Maturity Trmax Tmin RHav Total
Date Date Rain
2013

12-Nov 19-Feb 94 34.2 13.8 24.0 75.9 85.3
11-Dec 17-Mar 97 32.7 12.0 224 65.4 84.7
10-Jan 10-Apr 90 34.3 12.9 23.6 63.6 80.6
9-Feb 29-Apr 80 36.2 15.0 25.6 60.9 48.4
2014
15-Nov 17-Feb 95 29.3 14.0 21.7 71.1 48.8
16-Dec 31-Mar 106 31.8 14.9 234 64.2 5.1
14-Jan 23-Apr 100 339 17.0 255 63.0 40.8
12-Feb 20-May 98 35.6 19.8 27.7 64.0 144.4
2015
6-Nov 30-Jan 86 33.0 18.0 255 68.0 24.3
4-Dec 6-Mar 93 34.8 19.3 27.1 64.3 112.9
5-Jan 16-Apr 102 36.8 22.2 29.5 64.2 191.2

3-Feb 6-May 85 36.7 23.6 30.2 66.7 1923




Table 2 Yield and isoflavone content of soybean as affected by planting dates and varieties at

Chiang Mai Field crops Research Center in dry season 2013 -2015.

Treatment 2013 2014 2015

Yield Isoflavone Yield |soflavone Yield Isoflavone

content content content

Planting Date(a)

PD1 242 B 46.15A 2198 38.67B 243B 46.32A
PD2 350 A 31.42B 2558 49.01A 365A 42.00A
PD3 184 C 13.01C 355A 29.64C 358A 38.51AB
PD4 - 4.80D 203B 28.11C 338A 22.998
Ftest *% *% *% %% *%
CV (%) a 16.6 15.2 23.9 6.7 11.4 16.7

Varieties (b)

CM 60 254 20.258 251B 28.54C 345A 32.398
CM 2 247 29.80A 231B a71.27A 297B 43.99A
CM 9513-3 275 21.50B 291A 33.26B 335A 35.95B
F-test ns * *x o % M
CV (%) b 20.2 20.7 13.9 13.8 14.3 13.6
F-test Sx C

Mean different letter(s) in each trait are significantly at P<0.05 by LSD.

ns, * ,**= non significant ,significant at P<0.05 and significant at P<0.01, respectively.



Table 3 Interaction between planting dates and varieties on yield in dry season 2013 - 2015.

Varieties
Planting Date Mean
CM 60 C™M 2 CM9513-3

2013
12-Nov 215 b 240 b 271 b 242
11-Dec 440 a 310 a 301 a 350
10-Jan 109 c 191 c 253 b 184
9-Feb - - - -

Mean 254 247 275

V@ = 166 CV(b) = 20.2

2014
15-Nov 251b 180c 225b 219
16-Dec 292b 257b 216b 255
14-Jan 346a 279a 439a 355
12-Feb 115c 207c 285b 203

Mean 251 231 292

V@ = 239 CV(b) = 139

2015
6-Nov 240b 233b 256b 243
4-Dec 405a 342a 348a 365
5-Jan 3d4dab 373a 357a 358
3-Feb 394a 241b 378a 338

Mean 345 297 335

v@ = 114 CV(b) = 143




Mean different letter(s) in each trait are significantly at P<0.05 by LSD.

Table 4 Interaction between planting dates and varieties on isoflavone content in dry season

2013 - 2015.

Varieties
Planting Date Mean
CM 60 C™M 2 CM9513-3

2013
12-Nov 45.19a 52.15a 40.83a 46.15
11-Dec 26.12b 41.55a 26.61b 31.42
10-Jan 8.36C 16.61b 14.06¢ 13.01
9-Feb 1.34c 8.64c 4.42d 4.80

Mean 20.25 29.80 21.50

CV(@) =152 CV(b) = 20.7

2014
15-Nov 53.05a 46.52b 16.50c 38.67
16-Dec 27.00b 67.16a 52.90a 49.01
14-Jan 20.16b 36.25¢C 32.49b 29.64
12-Feb 14.00c 39.14c 31.23b 28.11

Mean 28.54 ar1.27 33.26

V@) =67CV(b) = 138
2015



6-Nov 48.38a 52.16a 38.41b 46.32

4-Dec 36.47b 51.00a 38.54b 42.00

5-Jan 22.88c 49.59%a 43.07a 38.51

3-Feb 21.82c 23.23b 23.90c 22.99
Mean 32.39 43.99 35.98

V(@) =167CV(b) = 136

Mean different letter(s) in each trait are significantly at P<0.05 by LSD.

Table 5 The average maximum temperature, average minimum temperature, average relative

humidity and cumulative rainfall during planting in rainy season 2013 -2015.

Planting Date

Planting Harvesting Maturity Trmax Tmin RHav Total
Date Date Rain
2013
12 June 1-Sep 105 329 15.9 76.3 664.6
15-July 7-Oct 82 32.0 15.4 79.0 606.3
18-Aug 8 Nov 87 31.7 141 78.6 482.8
18-Sep 4-Dec 78 31.1 13.3 77.5 2234
2014
16 June 22-Sep 98 335 24.2 78.9 439
15-July 7-Oct 84 33.4 23.9 80.0 438
18-Aug 18 Nov 92 33.2 229 79.3 414

15-Sep 8-Dec 84 32.9 214 77.0 189



2015

10 June 14 Sep 97 33.7 23.7 76.1 410.2
10-July 23 Sep 76 32.9 23.5 78.9 367.4
17-Aug 9 Nov 85 33.3 23.6 76.1 410.2
10-Sep 25 Nov 77 32.9 23.5 78.9 367.4

Table 6 Yield and isoflavone content of soybean as affected by planting dates and varieties at

Chiang Mai Field crops Research Center in rainy season 2013 -2015.

Treatment 2013 2014 2015

Yield Isoflavone Yield Yield Isoflavone

content content

Planting Date(a)

PD1 356 A 48.91A 384A 28.65A 302A -
PD2 320 B 26.37B 2908 15.20B 2758 -
PD3 237 C 13.01C 174C 23.27TA 197C -



PD4 90 D 15.40C 266BC 23.86A 60D
CV (%) a 9.7 9.9 23.8 24.0 10.4
Varieties (b)

CM 60 282A 22.90B 2748 10.52C 233A

M 2 2028 40.30A 2648 31.17A 213A

CM 9513-3 268A 27.50B 298A 27.50B 1798
F-test xx% x% x% x% *

CV (%) b 17.1 10.0 10.9 16.8 17.6
Fitest S x C %% *% *% *% %%

Mean different letter(s) in each trait are significantly at P<0.05 by LSD.

ns, * ,**= non significant ,significant at £<0.05 and significant at P<0.01, respectively.

Table 7 Interaction between planting dates and varieties on yield in rainy season 2013 - 2015.

Varieties
Planting Date Mean
CM 60 CM 2 CM9513-3

2013



12 June
15-July
18-Aug
18-Sep
Mean
CV() = 9.7
2014
16 June
15-July
18-Aug
15-Sep
Mean
Cv(@) = 238
2015
10 June
10-July
17-Aug
10-Sep
Mean

CV(a) = 104

391 a
357 ab
304 b
77 cC
282

CV (b) 17.1

356a
319a
152¢
270b
274
CV(b) = 109

346a
324a
206b
59c
233
CV(b) = 17.6

337 a
247 b
173 ¢
49 d
202

402a
270b
136¢
247b
264

335a
210b
193b
115c¢

213

339 s
357 a
233 b
145 ¢
268

394a
282b
235c¢
283b
298

227b
292a
191c
7.6d

179

356

320

237
90

384
290
174
266

302
275
197

60

Mean different letter(s) in each trait are significantly at P<0.05 by LSD.



Table 8 Interaction between planting dates and varieties on isoflavone content in rainy season

2013 - 2014.

Varieties
Planting Date Mean
CM 60 C™M 2 CM9513-3
2013
12 June 46.59a 63.83a 36.31a 48.91
15-July 19.90b 46.85b 28.25b 26.37
18-Aug 17.61b 30.93c 26.22b 13.01
18-Sep 7.35¢ 19.60d 19.22c 15.40
Mean 22.87 40.30 27.50
V@ =99 V(b = 10.0
2014
16 June 10.45ab 43.95a 31.56a 28.65
15-July 7.11b 21.49c 17.00b 15.20
18-Aug 9.67ab 31.37b 28.78a 23.27
15-Sep 14.88a 27.88c 28.83a 23.86
Mean 10.52 31.17 27.50

CV(a) =240 CV(b) = 16.8

Mean different letter(s) in each trait are significantly at P<0.05 by LSD.



