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ABSTRACT This study was conducted to investigate the
effects of sowing date on soybean-sprout growth characters
and for improving cultural techniques to produce high
quality soybean-sprout. Six sprout-soybean cultivars were
planted on three sowing dates in 2000 and 2001. The
growth of hypocotyl in soybean sprouts was accelerated at
higher temperature and the differences among cultivars be-
came greater at later culture days. The longest of hypo-
cotyl and root lengths of soybean sprouts was obtained
from July 5 sowing, followed by May 25 and June 15
sowing. Doremikong and Hannamkong had the thickest
and the thinness hypocotyls, respectively. Total length of
soybean-sprouts was longer in seeds harvested from later
sowing, respectively. Eunhakong produced the longest soy-
bean-sprouts, while Tawonkong produced the shortest. Per-
centage of rotten seed and imperfectly germinated seed
harvested at later sowing was lower. Somyeongkong and
Tawonkong showed the highest and the lowest percentages
of rotten seeds, respectively, while Pungsannamulkong and
Hannamkong showed the lowest and the highest percentages
of imperfectly germinated seeds. The soybean-sprouts yields
were higher in seeds harvested in 2001 and later sowing.
Although Eunhakong and Doremikong showed higher soy-
bean-sprout yield, Pungsannamulkong and Somyeongkong
showed stable soybean-sprout yield regardless of the sowing
dates.
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Fig. 1. Soybean-sprouts of 6 sprout-soybean cultivars cul-
tured for six days at 25°C. PS : Pungsannamulkong, TW
: Tawonkong, EH : Eunhakong, DRM : Doremikong,
SM : Somyeongkong, HN : Hannamkong.
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Fig. 2. Hypocotyl length of soybean-sprouts according to sowing date cultured at four different temperatures.

ATHIY 4, 5). ol ATk FUE WHEL ujd

7 2oRes 349

et

=~ &-—175C —@—20T
—&——2085C —H25C

Hypocoty! length (cm)

Cuiture period (days)

Fig. 3. Hypocotyl length of soybean-sprouts according to culture temperatures.
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Fig. 4. Hypocotyl length of sprout-soybean cultivars cultured at four temperatures.
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Fig. 5. Hypocotyl length of sprout-soybean cultivars cultured at four temperatures.
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Table 1. Hypocotyl length of soybean-sprouts of six cultivars cultured at 25°C for 6 days.

Year sowing date  Pungsan Tawon Eunha Doremi Somyeong Hannam Mean+SD
cm

2000 May 25 9.7 8.7 10.0 9.0 9.4 7.7 9.1+0.8
June 15 9.5 9.8 10.4 9.5 92 8.8 9.5+0.6
July 5 9.2 104 10.7 9.0 9.2 9.1 9.6+0.8
Mean 9.5 9.6 10.4 9.2 9.3 8.5 9.4+0.6

2001 May 25 7.9 8.8 8.8 8.6 8.2 7.5 8.3+0.5
June 15 7.9 8.1 9.1 7.7 8.1 7.8 8.1+0.5
July § 8.7 11.4 9.5 8.1 9.2 7.9 9.1+1.3
Mean 8.1 94 9.1 8.1 8.5 7.7 8.5+0.6

Mean May 25 8.8 8.7 9.4 8.8 8.8 7.6 8.7£0.6b7
June 15 8.7 9.0 9.8 8.6 8.7 8.3 8.8+0.5b
July 5 9.0 10.9 10.1 8.6 9.2 8.5 9.4+1.0a

"Means with the same letter in a column are not significantly different at the 5% level by Tukey’s studentized range test.

Table 2. Root length of soybean-sprouts of six cultivars cultured at 25°C for 6 days.

Year sowing date  Pungsan Tawon Eunha Doremi Somyeong Hannam Mean+SD
cm

2000 May 25 6.5 4.7 6.4 5.8 6.1 4.0 5.6+1.0
June 15 6.0 5.4 6.3 5.7 6.7 5.3 5.9+0.5
July 5 7.1 5.8 8.1 7.3 7.3 6.3 7.0+0.8
Mean 6.5 53 7.0 6.3 6.7 5.2 6.2+0.7

2001 May 25 6.7 5.6 6.7 8.3 4.7 7.3 6.6+1.3
June 15 6.5 53 8.1 7.8 6.2 6.6 6.7+1.0
July 5 6.4 6.8 8.0 7.4 7.4 7.2 7.2+0.5
Mean 6.5 59 7.6 7.8 6.1 7.1 6.8+0.8

Mean May 25 6.6 52 6.6 7.1 5.4 5.7 6.1£0.8b"
June 15 6.3 54 7.2 6.8 6.4 6.0 6.3+0.6b
July 5 6.8 6.3 8.1 7.4 7.3 6.8 7.1+0.6a

"Means with the same letter in a column are not significantly different at the 5% level by Tukey’s studentized range test.

Table 3. Total length of soybean-sprouts of six cultivars cultured at 25°C for 6 days.

Year sowing date  Pungsan Tawon Eunha Doremi Somyeong Hannam Mean+SD
cm '

2000 May 25 16.2 13.4 16.4 14.8 15.5 11.7 14.7£1.8
June 15 15.5 15.3 16.8 15.2 15.8 14.1 15.5+0.9

July 5 16.3 16.3 18.9 16.3 16.5 154 16.6+1.2

Mean 16.0 15.0 17.4 154 159 13.7 15.6+1.2

2001 May 25 14.6 144 155 16.9 12.8 14.9 14.8+1.3
~June 15 144 134 17.2 15.5 14.3 14.4 14.9+1.3

July 5 15.1 18.2 17.5 15.5 16.6 15.1 16.3£1.3

Mean 14.7 153 16.7 16.0 14.6 14.8 15.3+0.8

Mean May 25 15.4a' 13.9ab 16.0a 15.9a 14.2b 13.3b 14.8+1.1
June 15 15.0b 14.3b 17.0a 15.4b 15.1b 14.3b 15.2+1.0

July § 15.7¢ 17.2ab 18.2a 15.9¢ 16.5bc 15.3¢ 16.541.1

"Means with the same letter in a row are not significantly different at the 5% level by Tukey’s studentized range test.
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Year sowing date  Pungsan Tawon Eunha Doremi Somyeong Hannam Mean+SD
mm
2000 May 25 1.69 1.54 1.75 1.74 1.61 1.56 1.6540.09
June 15 1.57 1.55 1.63 1.61 1.47 1.59 1.574+0.06
July 5 1.74 1.49 1.74 1.85 1.70 1.43 1.66+0.16
Mean 1.67 1.52 1.70 1.73 1.59 1.53 1.63+0.09
2001 May 25 2.40 2.10 2.30 2.40 2.30 1.90 2.23+0.20
June 15 2.30 2.10 2.10 2.20 2.20 1.80 2.12+0.17
July 5 2.30 2.20 2.01 2.30 240 2.10 2.22+0.15
Mean 233 2.13 2.14 2.30 2.30 1.93 2.1940.15
Mean May 25 2.05a" 1.82ab 2.02a 2.07a 1.96a 1.73b 1.94+0.14
June 15 1.94ab 1.82ab 1.87ab 1.91ab 1.83ab 1.70b 1.8440.08
July 5 2.02a 1.84ab 1.87ab 2.08a 2.05a 1.76b 1.9420.13

"Means with the same letter in a row are not significantly different at the 5% level by Tukey’s studentized range test.

Table 5. Fresh weight of soybean-sprouts of six cultivars cultured at 25°C for 6 days.

Year sowing date  Pungsan Tawon Eunha Doremi Somyeong Hannam Mean+SD
g/50ea.
2000 May 25 17.0 13.0 17.6 15.3 13.5 13.5 15.0£1.9
June 15 15.7 12.6 18.6 16.3 13.7 13.9 15.1£2.2
July § 15.3 14.9 18.0 14.6 13.5 13.8 15.0£1.6
Mean 16.0 13.5 18.0 15.4 13.6 13.7 15.0+1.8
2001 May 25 16.0 14.8 16.6 14.0 14.5 13.0 14.8+1.3
June 15 16.0 132 17.9 15.7 13.2 13.1 14.9+2.0
July 5 15.2 15.3 17.2 14.1 12.8 13.1 14.6+1.6
Mean 15.7 14.4 17.2 14.6 13.5 13.1 14.8+1.5
Mean May 25 16.5a" 13.9bc 17.1a 14.6b 14.0bc 13.2¢ 14.9+1.5
June 15 15.8b 12.9¢ 18.3a 16.0b 13.4¢ 13.5¢ 15.0+2.1
July 5 15.3b 15.1b 17.6a 14.3b 13.2b 13.5b 14.8+1.6

"Means with the same letter in a row are not significantly different at the 5% level by Tukey’s studentized range test.
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Table 6. Percentage of rotten seeds of soybean-sprouts of six cultivars cultured at 25°C for 6 days.

Year sowing date  Pungsan Tawon Eunha Doremi Somyeong Hannam Mean+SD
%

2000 May 25 0.4 1.2 3.2 0.6 0.7 3.7 1.7+1.4
June 15 0.2 0.1 1.5 2.7 3.4 32 1.9+1.5
July 5 0.3 0.0 0.6 0.7 2.7 0.5 0.8+1.0
Mean 0.3 0.4 1.8 1.3 2.3 25 1.4+1.9

2001 May 25 1.7 0.0 0.3 0.2 5.2 0.2 1.3+£2.0
June 15 2.8 0.0 0.1 0.2 22 0.1 0.9+1.2
July 5 1.8 0.1 0.1 0.1 0.1 0.2 0.4+0.7
Mean 2.1 0.0 0.2 0.1 2.5 0.2 0.9+1.1

Mean May 25 1.1 0.6 1.8 0.4 3.0 1.9 1.5+1.0a'
June 15 1.5 0.1 0.8 1.4 28 1.7 1.4+£0.9a
July 5 1.0 0.1 0.3 0.4 1.4 0.3 0.6+0.5b

"Means with the same letter in a column are not significantly different at the 5% level by Tukey’s studentized range test.

Table 7. Percentage of abnormal germination of soybean- sprouts of six cultivars cultured at 25C for 6 days.

Year sowing date  Pungsan Tawon Eunha Doremi Somyeong  Hannam Mean+SD
%
2000 May 25 43 83 17.5 8.0 8.1 9.6 9.3+4.4
June 15 4.7 7.9 6.4 12.2 8.6 13.1 8.8+3.3
July 5 8.5 6.8 6.4 11.6 9.6 10.1 8.8+2.0
Mean 5.8 7.7 10.1 10.6 8.7 11.0 9.0£2.0
2001 May 25 5.1 11.4 12.0 9.8 7.4 10.9 9.4+2.7
June 15 5.9 10.6 8.4 9.3 6.4 13.8 9.1£2.9
July 5 7.6 5.7 4.7 11.6 7.4 6.3 7.2+2.4
Mean 6.2 9.2 8.4 10.2 7.1 10.3 8.6+1.7
Mean May 25 4.7¢" 9.9abe 14.7a 8.9bc 7.7bc 10.2ab 9.4+3.3
June 15 5.3c 9.2b 7.4bc 10.7ab 7.5bc 13.5a 8.9+2.9
July 5 8.0bc 6.2bc 5.6¢ 11.6a 8.5b 8.2bc 8.0+2.1

"Means with the same letter in a row are not significantly different at the 5% level by Tukey’s studentized range test.
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Year sowing date  Pungsan Tawon Eunha Doremi Somyeong  Hannam Mean+SD
kg/10a

2000 May 25 584 486 544 555 564 406 523+66.1
June 15 603 590 597 550 524 458 554+56.1
July 5 579 634 632 561 530 569 584+41.1
Mean 589 570 591 555 540 478 554+42.1

2001 May 25 550 559 674 677 578 580 603+57.2
June 15 545 576 667 627 610 621 608+42.4
July 5 585 525 680 597 638 582 601+52.9
Mean 560 554 674 634 609 594 604+45.4

Mean May 25 567 523 609 616 571 493 563+47.9¢'
June 15 574 583 632 588 567 539 581+30.4b
July 5 582 580 656 579 584 575 593+31.2a

"Means with the same letter in a column are not significantly different at the 5% level by Tukey’s studentized range test.

Table 9. Mean squares in analysis of variance of soybean-sprouts characters.

Mean squares

Source df HL' RL HT FW RSP IGP SY
Year (A) 1 21.78%* 12.13% 8.60%* 2.11 9.18%* 444 68000.92+*
sowing date (B) 2 4.72%x 10.28** 0.11% 0.26 8.40%* 16.22* 7924.84%*
Rep./AxB 4 1.56 0.61 0.05 1.45 0.06 5.87 1676.84
Variety (C) 5 6.45%% 6.52%% 0.21%* 48.33%* 9.32%* 53.80%*  19008.34*%*
A%C 5 0.74 3.78%x 0.06%* 1.94 9.40%* 6.97 15515.92%%
BxC 10 131 0.78 0.01 3.51%* 1.40 44.00% 306.78
AXBXC 10 0.66 1.44 0.03 0.58 6.04%* 8.49 5262.18**
Error 60 0.66 0.58 0.02 0.59 1.60 9.86 1010.43
Total 107

THL - Hypocotyl length; RL : Root length; HT : Hypocotyl thickness; FW : Fresh weight of soybean-sprouts;
RSP : Percentage of rotten seed; IGP : Imperfect germination percentage; SY : Soybean-sprouts yield
* *% . Significant at 5% and 1% level, respectively.
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Table 10. Correlation coefficients among 100-seed weight

OHEIX|(KOREAN J. CROP SCI.), 51(7), 2006

and soybean- sprouts characters.

c' SW TL HL RL HH FW RP IGP
SwW -

TL 0.316 -

HL 0.125 0.786** -

RL 0.371 0.771** 0.213 -

HH 0.246 0.299 0.169 0.298 -

FwW 0.798** 0.237 0.426 0.354 0.253 -

RP -0.044 0.294 -0.317 -0.186 -0.008 -0.135 -

IGP 0.047 0.332 -0.295 -0.187 -0.052 -0.160 0.304 -
SY 0.395 -0.036 0.503* 0.602* 0.369 0.547* -0.348 -0.227

c . Character; SW : 100-seed weight; TL : Total length; HL : Hypocotyl length; RL : Root length; HN : Hypocotyl thickness;

FW : Flash weight; RP : Rotten percentage; IGR : Imperfected germination percentage; SY : Soybean-sprouts yield.

* ** . Significant at the 5% and 1% level, respectively.
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