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Effects of Aeration Temperature and Period after BA Treatment on
Growth and Lateral Root Formation of Soybean Sprouts
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ABSTRACT : Treatment effect of benzyladenopurine (BA)
used to block the lateral roots formed on soybean sprouts
should be influenced by its applying methods. This study
was done to check the effects of temperature and period
from seed imbibition into 2 ppm BA solution to the first
watering for sprout culture on growth and morphology of
soybean sprouts. Imbibed three cultivar (cv. Pungsannam-
ulkong, Sowonkong and Junjery) seeds for 5 hours into 2
ppm BA solution were placed under different tempera-
tures (AT; 20, 30, 40°C) and periods (AP; 0, 1, 2, 3, 4
hours). On the 6th day, the soybean sprouts were classified
by 4 categories on the base of hypocotyl length; > 7 cm, 4
to 7 c¢m), < 4 cm and non-germination to calculate their
composition rates, number of lateral roots, lengths of
hypocotyl and root, diameters at middle and hook of
hypocotyl, and fraction dry weights were measured. Ger-
mination and growth responses of the cultivars were
changed by AT and AP treatments. The responses, lateral
root formation and fresh weights were, however, mainly
affected by the cultivars used rather than AT treatment.
Rate of the sprouts which formed lateral roots was
decreased with increased periods to 4 hours, but their
number per sprout was not different between the treat-
ments of longer than 3 hours. Lengths of hypocotyl and
root, organ and total fresh weights were the highest in an
hour AP treatment although longer than 3 hour AP treat-
ments did not showed the significant difference in the
lengths. Conclusionally AP treatment was more important
than AT one in seed aeration for soybean sprout culture
immediately after imbibition into BA solution, and was
done at least for 3 hours.
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Fig. 1. Effect of cultivar ( (®) and aeration temperature ((8)) on
composition rates of soybean sprouts classified by their
hypocotyl length after germination. Pungsan and Sowon
in Fig. (a) are the abbreviations of Pungsannamulkong
and Sowonkong, respectively.
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Fig. 2. Effect of culiivar ((a)) and aeration temperature ((g)) on
lateral root formation (filled bars) and its number
(hollowed bars) of soybean sprouts after 6 day culture.
Pungsan and Sowon in Fig. () are the abbreviations of
Pungsannamulkong and Sowonkong, respectively. In Fig.
(&), bars having different letiers indicate significant
difference at 5% level of LSD.
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Fig. 3. Effect of cultivar ((&)) and aeration temperature ((8)) on
cotyledon, hypocotyl, root and their total fresh weights of
soybean sprouts after 6 day culture. Pungsan and Sowon
in Fig. (a) are the abbreviations of Pungsannamulkong
and Sowonkong, respectively. Bars having the same letter
indicate insignificant difference at 5% level of LSD.
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Table 1. Effect of acration period after BA treatment on composition rate of soybean sprouts classified by their hypocotyl length’.

Normal Abnormal No-germ.
Parameters A+B C+D
>7 cm (A) 4~7 cm (B) <4cm (C) 0 cm (D)
%
Cultivar (C)
Pungsannamulkong 40.5 18.1 29.6 11.9 58.6 414
Sowonkong 77.6 10.2 10.2 2.0 87.8 12.2
Junjery 51.9 17.3 26.9 39 69.2 30.8
LSD.05 5.0 3.5 2.7 29 3.6 36
Aecration period (hrs; P)
1 576 144 234 4.6 72.0 28.0
2 55.5 15.5 233 5.8 71.0 29.0
3 55.2 16.9 22.3 5.6 72.1 28.0
4 584 14.0 19.9 7.8 724 27.6
LSD.05 ns ns 32 ns ns ns
CxP * ns * ns * *

Seeds were imbibed for 5 hours into 2 ppm BA solution and then illuminated for 5 minutes with red light during different aeration periods
immediately before 6 day culture.

:Hypocotyl length of the sprouts cultivated for 6 days after the aeration.

n, *Nonsignificant or significant at 0.05 probability, respectively.

Table 2. Effect of aeration period after BA treatment on morphological characters of soybean sprouts’.

Lateral root formation Length Diameter
Parameters
Rate Number Hypocotyl Root Hypocotyl Hook
----- % ---- -- no. sprout™’ —mememm=- cmy Sprout’ mm sprout’! —--—---—-

Cultivar (C)

Pungsannamulkong 2.5 0.2 10.5 4.1 2.25 153

Sowonkong 18.6 22 11.7 5.6 244 1.83

Junjery 3.8 0.7 12.0 4.0 2.15 1.64

LSD.05 4.7 0.3 03 0.3 0.07 0.04
Aecration period (hrs; P)

1 11.0 14 11.8 52 227 1.71

2 94 1.1 11.1 4.6 2.28 1.65

3 6.8 0.8 11.3 42 2.28 1.64

4 59 08 113 42 2.29 1.67

LSD.05 3.1 04 04 03 ns 0.04
CxP ns * * Hok ns ns

TSeeds were imbibed for 5 hours into 2 ppm BA solution and then illuminated for 5 minutes with red light during different aeration periods
immediately before 6 day culture.
ns *,** Nonsignificant or significant at 0.05 and 0.01 probabilities, respectively.
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Table 3. Effect of acration period after BA treatment on fresh and dry weights of soybean sprouts’.

Fresh weights Dry weights
Parameters
Cotyledon Hypocotyl Root Total Cotyledon Hypocotyl Root  Total
------------------------ mg sprout”! mg sprout” -

Cultivar (C)

Pungsannamulkong 246.9 493.5 46.6 787.0 59.1 204 23 81.8

Sowonkong 283.9 563.3 484 892.6 62.3 23.1 24 81.7

Junjery 2272 450.2 425 720.0 534 17.6 2.0 73.0

LSD.05 10.8 17.2 34 28.0 32 0.9 02 4.0
Aeration period (hrs; P)

1 267.5 526.4 521 846.0 60.0 209 2.5 83.4

2 244.5 488.2 43.6 776.3 58.6 20.3 22 811

3 248.7 4944 439 787.0 56.7 20.0 22 78.9

4 250.1 496.4 43.8 790.2 57.8 20.2 2.1 80.1

LSD.05 12.5 19.9 3.8 324 ns ns 0.2 ns
CxP ns *ok ns * ns * ns ns

TSeeds were imbibed for 5 hours into 2 ppm BA solution and then illuminated for 5 minutes with red light during different aeration periods

immediately before 6 day culture.

ns,* ** Nonsignificant or significant at 0.05 and 0.01 probabilities, respectively.
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