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Effect of Growth State of Mung Bean Seedlings on the Level of
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Abstract: The mung bean (Vigna radiata) seedlings in various states, including normal growth, inactivation and
different levels of osmotic stress, were cultured under the same conditions, and the level of hydroxyl radicals in the
culture environment and the respiration rate of seedlings were continuously measured. The results showed that the
enviromental hydroxy radial surrounding normal growth seedlings was significantly higher than that of the
environment without plant growth, however, under the same conditions, the inactivated seedlings had no significant
effect on the level of surrounding enviromental hydroxyl radicals. Under osmotic stress, the effect of mung bean
seedling on the level of hydroxyl radical in the atmosphere was very significant, and the influences on the levels of
atmosphere hydroxyl radicals were different with different degree of osmotic stress. The relationship was close
between the effect of mung bean seedling on the level of environmental hydroxyl radical and its respiration rate.
Therefore, it was demonstrated that the level of hydroxyl radical was affected by the growth of mung bean seedling,
and as well as, the effect was depend on the metabolic processes and the growth state of seedlings.
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Fig. 1 Effect of growth state of mung bean seedlings on the level of

environmental hydroxyl radical

Table 1 Single factor analysis of the effect of growth state of mung bean seedling on the level of environment hydroxyl radicals

s A T = 0
G?;\{;:lkstate N ¥ffi Mean Standzi(;/%lefviation Degreegodlgiedom Meailjs/cjluare r P

¥ Control 40 82.155 10.14912

1E% Normal 40 131.7725 16.22066 #H [ Between group 2 33040.02 232.04 0.000

JiF Inactivated 40 81.8325 7.81318 24Py Within group 117 142.387

SH Total 120 98.5867 26.36832 SH Total 119

2 M ERRE ISR B i HK-T- 2 ) 2 #2047 (LSD)

Table 2 Multiple analysis of the effect of plant growth state on the level of environmental hydroxyl radicals by LSD

H KR s " ;i];iare » 95% B 15X 8 95% Confidence interval

Growth state error TR Minimum FFR Maximum
“*H Control 1E% Normal —49.617 0.000 —54.9017 —44.3333
23 Inactivated 0.322 0.904 —4.9617 5.6067
IE% Normal %54 Control 49.617 0.000 44.3333 54,9017
J3i% Inactivated 49.940 0.000 44,6558 55.2202
K3 Inactivated %314 Control 0322 0.904 ~5.6067 4.9617
1E% Normal —49.940 0.000 -55.2242 —44.6558

n=39
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Fig. 2 Effect of mung bean seedlings under osmotic stress on the level of

environmental hydroxyl radical

Table 3 Single factor analysis of the effect of osmotic stress on the level of environment hydroxyl radicals

PBIE MG A N HfE bz H H ey P
Osmotic stress time (min) Mean Standard deviation Degree of freedom  Mean square
Z A Control 40 82.1550 10.14912
10 40 120.7750 26.23477 ¢H[A] Between group 3 46322.07 75.945  0.000
20 40 116.2025 30.10724 20/ Within group 156 609.94
30 120 165.0700 27.24070 SH Total 159

R 4 BB ISR B B2 KT 2 HL R K 2 A HT(LSD)

Table 4 Multiple analysis of effect of osmotic stress on level of environmental hydroxyl radicals (LSD analysis)

B A W5 %

95% HE{SIX[A  Confidence interval

Osmotic stress time (min) Mean square error P TR Minimum PR Maximum
A Control 10 —-38.620 0.000 —4.5284 -27.7116
10 20 -34.047 0.000 —44.9559 -23.1391
20 30 -82.915 0.000 -93.8234 ~72.0066
30 Z*H Control 38.620 0.000 27.7116 49.5284
¥ E Control 20 4.572 0.409 —6.3359 15.4809
10 30 —44.295 0.000 —-55.2034 -33.3866
20 “¥ [ Control 34.047 0.000 23.131 44.9559
30 10 —4.572 0.409 —-15.4809 6.3359
¥ Control 30 —48.867 0.000 —-59.7759 -37.9591
10 “¥ [ Control 82.915 0.000 72.0066 93.8234
20 10 44.295 0.000 33.3866 55.2034
30 20 48.867 0.000 37.9591 59.7759

n=39
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Table 6 #-Test of independent factors for environmental hydroxyl radical level induced by mung bean seedlings after KCN treatment

Ty 7 FE df wEM BiEZ PRtz
Significant of variance Significant Mean square error Standard error
1% J5 8% For homogeneous variance 45.655 0.000 6.409 76 0.000 26.26923 4.09881
iR 5 Z A% For not homogeneous variance 6.409 47.898 0.000 26.26923 4.09881
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Fig. 3 Relationship between the respiration rate of mung bean seedling and

the level of free radical in the environment
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