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Allelopathic Comparison and Physiological Mechanism of
Aqueous Extract from Juglans sigillata Dode Root and
Leaf on Orchard Intercropping Green Manure Plants

HOU Linlin, ZHANG Wen’e, LI Fei, PAN Xuejun”®

(Guizhou Fruits Engineering Technology Research Centre, Guizhou University, Guiyang 550025, China)

Abstract: In this study, we investigated the allelopathy mechanism of the aqueous extract of Juglans sigil-
lata root on the seed germination and seedlings growth of sixteen kind of typical green manure seeds in the
southwest region by method of Petri dish bioassay. In addition, we further studied the allelopathic effects
of the J. sigillata leaf and root aqueous extracts and juglone on 4 kinds of green manure plants (mung
bean, red clover, white clover, peanuts) on difference of seed germination and seedling growth and analy-
sis of antioxidant enzyme properties. Our purposes are to screen suitable green manure plants grown in the
walnut gardens of southwestern China, and investigate the allelopathic mechanism of walnut roots and lit-
ter on green manure crops. 1he results showed that: (1) the aqueous extract of J. sigillata root had no
effect on the germination rate of mung bean, but the fresh and dry weight of mung bean seedlings were sig-

nificantly inhibited, while the germination rate, fresh weight and dry weight of the other 15 kinds of green
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manure were inhibited; (2) the germination of mung bean seeds was inhibited significantly by juglone, but

the aqueous extract of J. sigillata root or leaf had no effect on the germination of mung bean seeds; (3)

allelopathic effects of the aqueous extract of J. sigillata root or leaf compare with juglone on the growth of

green manure plants were consistent, but the allelopathic effect was stronger than that of walnut roots and
leaves; (4) the activities of superoxide dismutase (SOD), catalase (CAT) and peroxidase (POD) in the

seedlings of mung bean under J. sigillata root or leaf and juglone were higher than those of the other 3

kinds of receptor seedlings, and the scavenging ability of reactive oxygen species was high, the degree of

cell damage was low and affected by allelopathy. Studies indicated mung bean is an intercropping green ma-

nure plant suitable for young walnut gardens in Southwest China.
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Fig. 1 Effects of aqueous extract of Juglans sigillata root on seed germination rate of 16 kinds of green manure
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Fig. 2 Effects of aqueous extract of J. sigillata root on fresh weight of 16 kinds of green manure seedlings
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Fig.3 Effects of aqueous extract of J. sigillata root on dry weight of 16 kinds of green manure seedling
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Fig. 4 Effects of different treatment conditions on seed germination of four green manures
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Fig. 6 Effects of different treatments on the activities of three antioxidant enzymes of four green manure seedlings
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Fig. 7 Effects of different treatments on the contents of MDA and soluble protein of four green manure seedlings
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