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Allelopathic Effect of Zanthoxylum bungeanum Extracts on Seed Germination and
Seedling Growth of Soybean”
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Abstract The allelopathic effects of different concentrations of aqueous extract of Zanthoxylum bungeanum leaves on seed
germination and early seedling growth of three soybean varieties were investigated. The results showed that the inhibition of
plant growth enhanced as the extract concentration increased. Both the data of morphological and biochemical parameters
suggested that the extract at concentration >40 g L' strongly inhibited seed germination and seedling growth of soybean.
However, the extract at concentration <20 g L' promoted the germination rate of seed with lower vigor, whereas the seed
germination index decreased and seed germination time was prolonged. Different change patterns of seed germination were
observed among the three varieties, indicating that allelopathic action was affected by either seed vigor or genotype. With
the concentration of aqueous extract increasing, the MAD content increased constantly, while SOD activity was significantly
inhibited. The sensitivity of seedling to the allelopathic effects of Z. bungeanum was in the order of underground biomass >

aboveground biomass > plant height > root length. Fig 2, Tab 3, Ref 12
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Tablel Allelopathic effects of Zanthoxylum bungeanum leaf extracts on the seed germination rate of soybean (LSD assay)

B 1£152 Huadou 2 #4710 Xiangchun 10 Wi57 Zhe 57
Extract concentration RS RS LR
(p/g LY Rate of germination (/%) IRy Rate of germination (/%) IRy Rate of germination (/%) Y%
0 98.0aA 94.4aA 75.6bAB
5 78.0bAB -20.4 74.70B -20.87 89.3aA 18.12
10 75.8bAB -22.65 79.4bAB -15.89 79.0abAB 45
20 69.1bB -29.49 82.6bAB -12.5 78.5abAB 3.83
40 36.7¢C -62.55 33.3¢C -64.72 74.70B -1.19
80 271c C -72.35 32.0cC -66.1 40.0cC -47.09
FUH AR, NG TR R 1E0.01L 0.057KF- B 22 7 13, R
The different capital and small letters indicate significantly difference at 0.01 and 0.05 level, respectively. The same below
R2 EWITHRREX K E L FIREMNFN
Table 2 Allelopathic effects of Z. bungeanum leaf extracts on the seed germination index of soybean
ARk 4£172 Huadou 2 W#iFF10 Xiangchun 10 Wi57 Zhe 57
Extract concentration RIEEFEH o RIEEFREL o REEFEE o
(p/lg LY Germination index (#/%) IRy Germination index (1/%) LRy Germination index (/%) ey

0 28.87aA 19.96 aA 12.83abAB

5 20.65 bB -28.47 12.73bB -36.22 15.42 aA 20.19

10 17.93 beB -37.89 14.58bAB -26.95 11.41 bcAB -11.07

20 15.48 cB -46.38 12.26 bB -38.58 9.88 beB -22.99

40 6.62dC -77.07 4.54 cC -77.25 9.08 cB -29.23

80 3.83dC -86.73 3.68cC -81.56 4.10 dC -68.04
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R3 EHAHRREXNKEM E () BEYE. HRSFRKHRN (LSDRL)
Table 3 Effects of Z. bungeanum leaf extracts on the aboveground (underground) biomass, plant height and
root length of soybean seeding (LSD assay)

AR Ml L U Pl TR MR (SIS
Extract concentration ~ Aboveground FW  IR/% Underground FW IR/% Plant height IR/% Root length IR/%
(p/lg LD (m/g) (m/g) (h/cm) (l/cm)
0 0.56aA 0.25aA 18.98aA 8.80aA
20 0.55aA -1.78 0.27aA 8.00 16.81abA -11.43 8.11bAB -7.84
40 0.46bB -17.86 0.19bA -24.00 15.62bAB -17.70 7.28¢B -17.27
80 0.30cC -46.43 0.10cB -60.00 12.54cB -33.93 7.00cB -20.45
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Fig. 1 Effect of extract concentration on activity of MDA
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