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Effect of Light Quality During Imbibition and
Culture on Growth of Soybean Sprout

A-Jung Park*, Jin Ho Kang*', Byong Sam Jeon*, Soo Young Yoon*, and Sang Woo Lee*
*College of Agriculture, Gyeongsang National University, Chinju 660-701, Korea

ABSTRACT — Lateral roots of soybean sprout might
reduce the quality. The study was done to measure the
effect of light quality treated during 24 hour imbibition or
6 day culture on growth and development of soybean
sprouts on the 6th day after culture. With the soybean
seeds imbibed in 4 ppm benzyladenopurine (BA) solution
for last 6 hours of the imbibition, blue and red lights were
treated during the imbibition, but during 6 day culture,
blue and red or far-red light treatments were done for 50
minutes or 5 hours a day, respectively, the periods taking
for their cotyledons to turn green color. On the 6th day
after culture, the soybean sprouts were classified by 4 cate-
gories on the base of hypocotyl length; >7 ¢cm, 4 to 7 cm,
<4 ¢m and non-germination, and their lateral roots, hypo-
cotyl diameters and fraction dry weights were measured.
Blue and red lights treated during the imbibition com-
pletely blocked lateral root formation regardless of the
lights treated during the culture, and showed nearly the
same rate of hypocotyls of longer than 4 cm. The period of
each light treatment forced during the culture did not
influence the growth of soybean sprouts. Far-red light
treated for 5 hours everyday, however, had the least rate of
seed germination and hypocotyls of longer than 7 cm of
the light quality treatments. In addition, red and far-red
lights almost equally having the commercial soybean
sprouts of longer than 4 cm hypocotyls more elongated
and slenderized than blue light and dark treatment, mean-
ing the growth and morphology of soybean sprouts was
affected by light treatments during the culture.

Keywords: soybean (Glycine max L.), sprout, light quality,
growth, morphology.
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Fig. 1. Duration effect of light quality treated during 6 day culture
on seed germination and sprout growth of soybean. T2 on
the X axis was treated everyday for 50 minutes in red and
blue light and for S hours in far-red light but T1 was just
half to T2. Bars having no letter in the comparison between
the normal or the abnormal sprouts were not significantly
different from LSD.05.
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Fig. 2. Treatment effect of light quality lasted during 24 hour
imbibition on seed germination and sprout growth of
soybean ¢v. Eunhakong and Hannamkong. The categories
in the legend refer to Table 1.
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Light treatment during culture

Effect of light quality treated during 6 day culture on seed
germination and sprout growth of soybean cv. Eunhakong
and Hannamkong. The light treatments were done
everyday for 50 minutes in red and blue but for 5 hours in
far-red. The categories in the legend refer to Table 1.
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Table 1. Effect of light quality during imbibition and culture on hypocotyl and root length or hypocotyl diameter of soybean sprout’.

Length Diameter
Parameters Hypocotyl Root Hypocotyl
>7 cm? 4~7 ¢cm >7cm 4~7 cm >7cm 4~7 cm
.............................. cm Sprout_l mm SpI‘Olltfl

Cultivar (V)

Eunhakong 9.6 55 1.7 1.2 23 2.6

Hannamkong 9.5 5.6 34 23 20 2.1

LSD.05 ns ns 0.1 0.2 0.1 0.1
Light quality during 24-hour imbibition (I)

Red 9.2 54 2.6 1.9 22 24

Blue 9.8 5.8 25 1.7 2.1 23

LSD.05 0.2 03 ns ns 0.04 0.05
Light quality during culture (C)

Red 8.7 54 25 1.6 2.2 24

Far-red 9.1 52 24 1.6 22 24

Blue 9.9 5.8 2.7 1.9 2.1 23

Dark 10.5 5.8 2.6 20 2.0 23

LSD.0S 0.5 04 0.1 02 0.1 0.08
V XI sk ns k% B3 ns %
VXC Ckok * kK dok ns ns
IX C ok ns * * ns *
VXIXC *ok ns *x ns ns *ok

For its last 6 hours of 24 hour imbibition, the seeds were soaked into 4 ppm BA solution.
 Hypocotyl length of soybean sprouts cultivated for 6 days after the imbibition.

During 6 day culture, red, and blue or far-red light were treated for 50 minutes or 5 hours a day, respectively.
ns, *, ** Nonsignificant or significant at 0.05 and 0.01 probabilities, respectively.

Table 2. Effect of light quality during imbibition and culture on fraction and total dry weight of soybean sprout’.

Cotyledon Hypocotyl Root Total Economic yield
Parameters -
> 7 cm? 4~7 cm >7cm 4~T7 cm >7cm 4~7cm >7cm 4~7 cm >7cm 4~7 cm
.................................................................. IME SPIOUE -+ evvte ettt
Light quality during 24-hour imbibition (I)
Red 739 72.0 224 18.9 2.5 22 98.8 93.1 24.9 21.1
Blue 77.0 72.0 23.1 19.7 2.7 23 102.8 94.1 25.8 22.0
LSD.05 2.0 ns ns ns ns ns ns ns ns ns
Light quality during culture (C)
Red 78.9 74.6 22.8 20.8 2.5 2.3 104.2 97.7 25.3 23.1
Far-red 74.9 73.0 22.5 19.0 24 25 99.9 94.6 25.0 21.6
Blue 732 71.1 243 19.2 2.6 22 100.1 92.5 26.8 214
Dark 74.8 69.4 214 18.2 2.8 2.0 98.9 89.6 242 203
L.SD.05 29 38 1.7 1.1 ns 0.3 33 3.8 1.6 1.1
IXC ns * ns #k ns ns ns il ns Hk

¥ For its last 6 hours of 24 hour imbibition, the seeds were soaked into 4 ppm BA solution.

* Hypocotyl length of soybean sprouts cultivated for 6 days after the imbibition.

$ During 6 day culture, red and blue or far-red light were treated for 50 minutes or 5 hours a day, respectively.
ns, *, ** Nonsignificant or significant at 0.05 and 0.01 probabilities, respectively.
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