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maize jointing stage. The activity of superoxide dismutase (SOD) and peroxidase (POD) significantly reduced
compared with the treatment without adding straw, and the accumulation of superoxide anion radical (SAR)
significantly increased malondialdehyde (MDA) content and PAL activity by straw application at jointing stage
of maize, while the application of nitrogen fertilizer resulted in further decrease of SOD and POD activity and
the increase of MDA content. Straw application had little effect on the antioxidant system of seedlings at maize
tasseling stage,but the mixed application of nitrogen fertilizer and humic acid significantly reduced the POD ac-
tivity. Compared with only adding straw,straw application decreased PAL activity by 26. 8% at maize tasseling
stage,however, humic acid or nitrogen fertilizer with straw application significantly increased PAL activity by
69.3% and 60.1% respectively,and the application of straw mixed humic acid and nitrogen fertilizer increased
PAL activity by 76. 2%. Straw application decreased by 28. 3% compared with the treatment without adding
straw at maize tasseling stage, however, humic acid, nitrogen fertilizer and mixed application significantly in-
creased dry weight compared with only adding straw by 24. 4% ,59. 2% and 28. 2% , respectively. Therefore,
the application of nitrogen fertilizer and humic acid can be used as a supporting measure for the technology of
maize straw returning.
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Fig. 1 Effects of humic acid treatment with different

oncentrations on root length of mung bean during germination
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Fig. 2 Effects of humic acid treatment on hypocotyl

growth of mung bean during germination
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Fig. 3 Effects of humic acid treatment with different
concentrations on the epicotyl growth of mung

bean during germination
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Fig. 4 Effects of humic acid treatment with different
concentrations on the number of lateral roots of

mung bean during germination
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Effects of Different Concentrations of Humic
Acid on Germination of Mung Bean

LU Huan, WANG Cheng,ZENG Ling-ling,JI Sheng-dong,LIU Feng,CUI Xiu-hui,JIANG Yuan-qi
(Qiqgihar Branch of Heilongjiang Academy of Agricultural Sciences, Qigihar 161000, China)

Abstract: In order to promote the application of humic acid fertilizer in crop production, Lyufeng No. 2 was used

as the test material,and the humic acid fertilizer with five concentration gradients was set up. By analyzing the

effect of humic acid fertilizer with different concentrations on germination rate, root length, number of lateral

roots, epicotyls, hypocotyls, fresh weight and dry weight of mungbean at budding stage, we screened out the

most obvious concentration for promoting germination of mung bean, it provides scientific basis for increasing

mung bean sprout potential, promoting seedling and strengthening seedling in the production of humic acid fer-

tilizer. The results showed that the optimum concentration of humic acid was 1:100 000 times solution, which

could promote the root length,hypocotyl length,hypocotyl length,lateral root number and fresh dry weight of

mung bean seedlings.
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