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ABSTRACT Korean soybean varieties, ‘Seonyu’ and
‘Hwangkeum’ were planted in 2012, and three temperature
gradient, Tc(19.8 U, ambient temperatured), Tc+1.7 C, and
Tc+2.5 C, were artificially created by controlling the green
house system during seed filling period. Mature seeds that
developed under these conditions were analyzed for variances
in physicochemical properties. The 100-seed weight and
seed-coat ratio of soybean were decreased, but small seed
rate was increased by high temperature during seed filling
period. Protein content was increased, but oil content was
decreased significantly with increasing the seed filling
temperature. The decrement of carbon to nitrogen ratio
(C/N), and the increment of monosaccharide, fructose and
sucrose, in seeds explained that carbohydrate assimilation
during seed filling was restricted by high temperature. Rapid
increments of seed volume and weight were observed in
the seeds of high seed filling temperature, but as soaking
time increased the highest values were observed in the
seeds of ambient seed filling temperature. The 100-seed
weight and seed-coat ratio of soybean were closely related
not only to the increment of soaking volume and weight,
but also the increments of total dissolved solids (TDS) and
electro conductivity (EC). Whereas protein content and C/N
ratio showed less relationship with the soaking properties,
but they had a positive correlation with TDS and EC. From
the results, it was considered that high values of TDS and
EC in the seeds of high temperature were mainly due to the

incomplete conversion of assimilates into storage compounds.
However, sugar content showed less influence on the soaking
properties and the values of TDS and EC.

Keywords : soybean, seed filling, high temperature, soaking
properties, TDS, EC
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Temperature treatment during seed-filling period

Temperature (C) Tc (19.8 C) Te + 1.7C Te + 25C
Mean temperature
Seed-filling period 19.8 + 4.8 21.6 + 4.7 225 + 4.8
- August (13 ~ 31) 257 £ 2.0 272 £ 28 28.1 £ 3.3
- September 20.8 + 2.1 22.1 £ 23 232 + 26
- October 15.1 £ 2.7 175 + 3.1 18.1 £ 3.0
Accumulated temperature
August 13 ~ October 30 1,565.0 1,704.6 1,815.9

Fig. 1. Daily changes in the mean air temperature and accumulated temperature under different seed filling temperatures in 2012.

Table 1. The response of the 100-seed weight and seed size distribution for soybean varieties ‘Seonyu’ and ‘Hwangkeum’ under

different temperatures during seed filling.

Soybean varieties Temperature (C) 100-seed weight (g)

Seed size distribution (%)

5.6 mm > 5.6~6.7 mm 6.7~7.93 mm 7.93 mm <
Te (19.8 C) 308 b 109 b’ 09 b 47.8 ¢ 403 a
Seonyu Te+1.7TC 31.1 a 2.4 ¢ I.1b 60.9 a 356 b
Tc+2.5C 30.7 b 14.1 a 23 a 525 b 310 ¢
Tc (19.8 0) 26.7 a 139 b 6.1 c 80.0 a -
Hwangkeum Tce+1.7C 25.1 b 52 ¢ 177 b 77.1 b -
Tc+2.5C 23.1 ¢ 184 a 33.6 a 48.0 b -

"Same letters in a column are not significantly difference at the 0.05 probability level.
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Fig. 2. Variation in the seed coat ratio of soybean varieties
‘Seonyu’ and ‘Hwangkeum’ under different temperatures
during seed filling.
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Table 2. The response of carbon/nitrogen ratio, protein and oil contents for soybean varieties ‘Seonyu’ and ‘Hwangkeum’ under

different temperatures during seed filling.

Soybean varieties Seed-filling Temp. (‘C) Carbon (%)  Nitrogen (%) C/N ratio Protein (%) Oil (%)
Tc(19.8 0) 483 a' 6.3 ¢ 7.7 a 39.2 ¢ 182 a
Seonyu Tc+1.7C 48.6 a 65 b 75 b 40.8 b 18.1 a
Te+2.5C 484 a 6.8 a 72 ¢ 423 a 17.7 b
Tc(19.80) 47.6 b 59b 8.0 a 37.1 b 18.1 a
Hwangkeum Te+1.7C 483 a 6.0 b 8.1 a 372 b 18.0 a
Tc+2.5C 48.7 a 63 a 78 b 392 a 177 b

"Same letters in a column are not significantly difference at the 0.05 probability level.
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Table 3. The response of total sugar content and their composition for soybean varieties ‘Seonyu’ and ‘Hwangkeum’ under

different temperatures during seed filling.

Soybean varieties Seed-filling Temp. (C) Sugar content (%)

Sugar composition (%)

Fructose Sucrose Raffinose Stachyose

T¢(19.8 C) 129 a' 8.2 be 59.8 b 33 a 287 b

Seonyu Tce+1.7C 123 a 84 Db 59.1b 09 b 31.6 a
Tc+2.5C 129 a 94 a 60.8 a 09 b 289 b

Tc(19.8 C) 11.8 b 10.1 ¢ 55.7 be 33 a 30.9 ab

Hwangkeum Te+1.7C 11.6 b 114 b 56.5 b 03 b 318 a
Te+2.5C 13.1 a 12.1 a 583 a 03 b 293 b

"Same letters in a column are not significantly difference at the 0.05 probability level.
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Fig. 6. Relationship of total dissolved solids (TDS) and electrical conductivity (EC) with weight increment of soybeans during soaking.
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Table 4. Relationship among tested variables.

100-seed weight Seed coat ratio Sugar content C/N ratio Protein content  Oil content
Soaking volume' 0.644 0.790* -0.295 0.003 -0.089 0.739*
Soaking weightT 0.948%* 0.937** -0.006 -0.617 0.527 0.346
Total dissolved solids’ 0.731* 0.579 0.245 -0.881** 0.843%* -0.274
Electric conductivityT 0.852** 0.778%* 0.032 -0.776* 0.736* -0.031

"Values represent the 12-hour soaking.

* *¥* represent significance at the 0.05 and 0.01 probability levels, respectively.
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