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ABSTRACT

Growth and seed productivity of black soybean (cv. Cheongja-3ho) sown on four different
dates were investigated in paddy fields in the southern region to cope with climate change,
trends in consumption of soy foods, and the spread of double cropping region. Sowing date
of black soybean showed a significant correlation with above-ground growth, seed yield,
useful components, etc. When sown in May, the above-ground part was plentiful, while seed
yield significantly decreased. On the other hand, when sown in June and July, reproductive
growth was vigorous resulting in high seed yield, exceeding 200 kg/10a, and pod injury and
seed coat cracking were reduced. Furthermore, the isoflavone content of seed increased
significantly as the sowing date was delayed. These results suggests that sowing from early
June to early July is appropriate. Nevertheless, late June sowing oppears the most appropriate
for black soybeans in the southern paddy fields, in order to avoid a risk of overlapping with
sowing dates of winter crops in the double cropping.

Key words: Black colored soybean, Isoflavone, Rice paddy field, Seed productivity, Sowing
day
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Table 1. Crowing degree days (GDD), total precipitation, and total sunshine during growth stage of black soybean
(Glycine max (L.) Merrill cv. Cheongja-3ho) as caused by different sowing dates in the paddy fields

Sowing to Flowering

Flowering to Seed maturity

Sg;}l/:;g GDD  Total precipitation Total sunshine GDD Total precipitation Total sunshine
(°0) (mm) (hr) (°C) (mm) (hr)
24 May 746.2 258.6 361.7 1,362.5 416.1 551.2
9 Jun 717.0 290.2 288.3 1,204.7 343.7 507.9
22 Jun 720.9 296.8 225.3 1,049.9 328.9 486.0
8 Jul 668.7 167.1 175.7 810.6 285.9 437.9




Table 2. Major growth characteristics of black soybean (Glycine max (L.) Merrill cv. Cheongja-3ho) affected by different sowing dates in the paddy fields

Branch Node First pod height
(mm) (ea/plant) (ea/plant) (cm)

Stem diameter

Plant length
(cm)
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“Values are expressed as meanststandard error of 20 replicates.

YDifferent letters within each column indicate significant differences among treatments by Duncan’s multiple test (p < 0.05).
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Fig. 2. Seed yield of black soybean (Glycine max (L.) Merrill cv. Cheongja-3ho) affected by different sowing
dates in the paddy fields. Each symbol and error bar represents the means + SE of five replicates.
Different letters above error bars indicate significant differences sowing dates by Duncan’s multiple

test (p < 0.05).
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Fig. 3. Seed morphological characteristics of black soybean (Glycine max (L.) Merrill cv. Cheongja-3ho)
affected by different sowing dates (A, 24 May; B, 9 June; C, 22 June; D, 8 July) in the paddy
fields.

Table 3. Seed coat cracking ratio and seed surface color values of black soybean (Glycine max (L.) Merrill
cv. Cheongja-3ho) affected by different sowing dates in the paddy fields

Ratio of seed coat

Seed surface color values

Sowing dates

cracking (%) L-value a-value b-value

24 May 47.0£1.7%a" 25.6+1.7a -1.0+£0.5a 4.7+0.8a
9 June 38.0+1.4b 21.3£1.5b -2.0+0.4ab 2.7+0.5b

22 June 25.8+2.4¢ 21.2+0.9b -3.4+0.2b 3.1+0.2b
8 July 18.8+0.9d 19.0+0.8b -0.9+0.7a 1.2+0.3¢

“Values are expressed as meanststandard error of five replicates.

Different letters within each column indicate significant differences among treatments by Duncan’s multiple

test (p < 0.05).

L-value (0, black; 100, white), a-value (—100, green; +100, red), and b-value (—100, blue; +100, yellow)
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Table 4. The proximate compositions of seed flour of black soybean (Glycine max (L.) Merrill cv. Cheongja-3ho) affected by different sowing dates

in the paddy fields

Total isoflavone
(ug/g)
142.2+13.2b

Sugar content
(°Brix)
5.35+0.14a

Flour composition (%)
Crude fat Crude ash Carbohydrate

Crude protein

Moisture

Sowing dates

35.5+0.5b

5.0+£0.01a
4.8+0.03b
4.9+0.03a
4.9+0.03a

37.7+0.2a 13.4+0.4b
35.5+0.4b
34.1+0.3¢
36.1+0.4b

8.440.1°b"

24 May

153.3£29.2b
205.0+£34.2ab

37.5+0.3a 4.93+0.10b

13.1£0.4b
13.6+0.6b

9.0+0.2a

9 June
22 June

4.80+0.04b
5.30+0.04a

38.5+0.3a

8.9+0.1a

15.5+0.3a 35.1+0.6b 248.8+29.9a

8.4+0.1b
“Values are expressed as meanststandard error of five replicates.

8 July

"Different letters within each column indicate significant differences among treatments by Duncan’s multiple test (p < 0.05).

Table 5. Correlation between sowing dates and agronomic traits of black soybean (Glycine max (L.) Merrill cv. Cheongja-3ho)

Isoflavone
content (Lg/g)

Seed yield Crude fat

(ke/10a)

Ratio of seed 100-seed

coat cracking (%) weight (g)

Pod injury

No. node First pod

(ea/plant)

Plant length

(%)

(%)

height (cm)

(cm)
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AT 5 AVle 2= s o8 48 48 5
I frouet AekE Heltk(Table 5). =, 2L wig
o T, A A, olaETE I o3 B9
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