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Effects of Watering Method and BA Concentration on Growth and Morphological
Characteristics of Mungbean Sprouts
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ABSTRACT Utilization of synthetic benzyladenine (BA)

for bean sprout production should be reduced or minimized

because of elevating production cost and not ascertaining
action mechanism to human body. The study was done to
compare the effects of BA concentrations under different
watering methods (overspraying or underwatering) on growth
and morphological characteristics of mungbean sprouts. Seeds
of cv. Zhong-Lu 1 were soaked for 5 hours in the solutions
with different BA concentrations (0, 10, 20, 30, 40, 50
ppm) before 4 hour aeration, and then were cultured for 6
days by both watering systems. Their morphological characters,
fresh and dry weights were measured. Regardless of
watering methods, lateral roots were sharply dropped over
30 ppm BA concentrations, and hypocotyl, root and total
lengths were shortened with increased BA concentrations
although ratios of hypocotyl to root lengths and hypocotyl
diameters were enlarged with their increment. Total fresh
weights were increased up to 20 ppm in overspraying
method but up to 30 ppm in underwatering method mainly
due to increment of hypocotyl fresh weights. The sprouts
were faster grown in overspraying method than in under-
watering method because the former showed longer lengths
of hypocotyl and root, and total fresh weights.

mungbean (Vigna radiata L.) sprout, watering
method, BA concentration, growth, morphological
characters
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Table 1. Effect of BA treatment concentration on lateral root formation, hypocotyl and root lengths, hypocotyl and root diameters

of mungbean (cv. Zhong-Lu 1) sprout cultured by

overspraying method.

. Length H/R Hypocotyl diameter
BA concentration Lateral root . -
Hypocotyl Root Total ratio Middle Upper
-- ppm -- B TR 101 R —— em Sprout’ —eeeeeceeececeee e mm sprout”’ --------

0 6.9a" 11.0a 12.6a 23.6a 0.87¢ 2.31d 1.69d

10 5.6ab 11.0a 9.6b 20.3b 1.14b 2.59¢ 1.98¢

20 5.3b 10.4b 8.5b 18.6¢ 1.22b 2.89b 2.10b

30 0.9¢c 9.2c 7.1c 17.2¢ 1.30b 3.14a 2.40a

40 02¢ 9.0cd 5.4cd 14.4d 1.67a 3.15a 2.49a

50 0.2¢ 8.7d 4.9d 13.6d 1.76a 3.26a 2.46a

" Seeds were imbibed for 5 hours into the above BA solutions, and then aerated for 4 hours before 6 day culture.
* For comparison of BA concentrations within the same column, values followed by the same letter are not significantly different

by DMRT (p = 0.05).

Table 2. Effect of BA treatment concentration on fresh and dry weights of the components in mungbean (cv. Zhong-Lu 1)

sprout cultured by overspraying method.”

BA Fresh weight Dry weight
concentration  Cotyledon  Hypocotyl Root Total Cotyledon  Hypocotyl Root Total
-- ppm -- mg sprout'l mg sprout”
0 88.6a" 532.7¢ 60.1a 681.4c 18.1a 28.0b 4.3a 50.4a
10 81.5b 638.5b 55.4b 775.4b 16.4b 30.8b 3.6ab 50.8a
20 79.2b 740.0a 55.9b 875.1a 16.5b 31.8ab 3.5ab 51.8a
30 74.5¢ 740.3a 48.9¢ 863.7a 17.5ab 324a 3.1b 53.0a
40 68.7d 720.3a 46.7¢ 835.7a 16.2b 34.2a 3.0b 53.4a
50 68.0d 716.5a 43.5d 828.0a 16.0b 33.6a 2.9b 52.5a

" Seeds were imbibed for 5 hours into the above BA solutions, and then acrated for 4 hours before 6 day culture.
* For comparison of BA concentrations within the same column, values followed by the same letter are not significantly different

by DMRT (p = 0.05).
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Table 3. Effect of BA treatment concentration on lateral root formation, hypocotyl and root lengths, hypocotyl and root diameters

of mungbean (cv. Zhong-Lu 1) sprout cultured by underwatering method.”

BA Length H/R Hypocotyl diameter
. Lateral root .
concentration Hypocotyl Root Total ratio Middle Upper
-- ppm -- -- no sprout'1 m= mmmmmmmeemme—eeee cm sprout'1 ----------------------------- mm sprout'l ----------

0 2.9a" 94a 12.9a 22.3a 0.73d 2.69¢ 1.55¢

10 24a 8.9b 10.1b 19.0b 0.88c 2.83¢ 1.70b

20 2.3a 8.6b 8.7¢ 17.3¢ 0.99b 3.02bc 1.74b

30 0.0b 7.3c 7.2¢ 14.5d 1.01b 3.39ab 1.74b

40 0.0b 6.7d 5.9d 12.6e 1.14a 3.55a 1.93a

50 0.0b 6.3d 5.3d 11.6¢ 1.19a 3.78a 1.87a

' Seeds were imbibed for 5 hours into the above BA solutions, and then acrated for 4 hours before 6 day culture.
* For comparison of BA concentrations within the same column, values followed by the same letter are not significantly different

by DMRT (p = 0.05).

Table 4. Effect of BA treatment concentranon on fresh and dry weights of the components in mungbean (cv. Zhong-Lu 1) sprout

cultured by underwatering method.’

. Fresh weight Dry weight
BA concentration

Cotyledon  Hypocotyl Root Total Cotyledon Hypocotyl Root Total

-- ppm -- mg sprout” mg sprout’
0 72.58" 568.7b 60.1a 701.3b 16.2a 30.2a 3.6a 50.0a
10 72.4a 611.3ab 47.8b 731.5ab 16.4a 31.9a 3.0ab 50.3a
20 68.6b 636.7a 46.6b 751.9a 16.0a 31.7a 2.76 50.4a
30 70.6ab 651.7a 49.5b 771.8a 15.4ab 31.8a 2.6b 49 Ra
40 64.4c 658.4a 47.1b 769.9a 14.6b 31.5a 2.4b 48.4a
50 66.2¢c 655.9a 44.6b 766.8a 14.70 31.8a 2.3b 49.9a

" Seeds were imbibed for 5 hours into the above BA solutions, and then aerated for 4 hours before 6 day culture.
* For comparison of BA concentrations within the same column, values followed by the same letter are not significantly different

by DMRT (p = 0.05).
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