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Study on Allelopathic Effect of Artemisia on Seed Germination and Root Growth
of Soybean

XU Fen-fen, YANG Ping, LIU Hua-wei, WANG Shi-cheng
( Life Science College, Shangrao Normal Unversity, Shangrao 334000, China)

Abstract: Five soybean varieties of Hefeng, Liaoxian, Huning, Maodou 29-2 and Korea-45 were treated with different con-
centrations (0,12.5,25.0,50.0 g-L.™") of Artemisia water extract. Germination rate, germination potential, germination in-
dex, root length, root hair width and root hair density were studied. The allelopathic effect of Artemisia on seed germination
and root growth of different varieties were studied. The results showed that the general trend of the effect of the extract of Arte-
misia on the allelopathic effect of soybean was with the higher concentration of the extract, the stronger the inhibitory effect on
the germination and root differentiation of soybean seeds, and the allelopathic effect of Artemisia on soybean growth was related
with the variety, the sensitivity of different varieties of soybean to the allelopathy of Artemisia was different. The least sensitive
of the five varieties was Hefeng, while the soybean 29-2 and Korea-45 were more sensitive. In addition, the sensitivity of soy-
bean germination and root growth indexes to Artemisia was also different. The germination potential and root width were sensi-
tive to Artemisia, which could be used as a measure of the allelopathy of Artemisia.
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Table 1 Effect of Artemisia water extract on soybean seed germination
KR PR 3 -
o ) . ] KR ] e
AR 2R Concentration of R EEES Comminati KRS REFIRE LS
ryermination
Cultivar Artemisia water Germination rate/ % TR/ % TR/ % Germination index IR/ %
potential/ %
extract/ (g-L™")
F£5.292 0(CK) 43.3+2.1 aA 3.3+0.3 aA 9.42 +0.40 aA
Maodou 29-2 12.5 37.2+1.0 bB 14.1 1.7 £0.5 bA 48. 50 7.75 £0.62 bA 17.73
25.0 31.4+2.1 bB 27.5 1.0+0.3 bB 69.70 5.08 £0.43 cB 46. 07
50.0 23.0+1.9 cC 46.9 0.0+0.0 bB 100. 00 3.08 +0.20 dB 67.30
V7 Huning 0(CK) 100.0 £0.0 aA 33.3+1.8 aA 35.80 +1.9 aA
12.5 90.0 £1.0 bA 10.0 23.0+2.1bB 30.93 27.35+1.3 bB 23. 60
25.0 87.7+1.1 bA 12.3 7.0+0.6 cC 78.98 23.50+2.1 ¢B 51.12
50.0 83.0+3.0 bB 17.0 4.5+0.5 cC 86. 49 18.00 £1. 10 dC 49.72
#5-F Hefeng 0(CK) 100.0 £0.0 aA 24.0 +£0.6 aA 29.83 £1.21 aA
12.5 96.4 £2.2 aA 3.6 23.0+0.5 abA 4.17 28.58 +£0.54 aA 15.75
25.0 83.4+3.0 bB 16.6 20.7 £1.6 bA 13.75 24.08 +0.46 bA 20. 99
50.0 80.5+2.5 bB 19.5 17.0+£1.5 ¢B 29.17 22.58 +0.50 bB 22.43
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Cultivar Artemisia water Germination rate/ % IR/ % IR/ % Germination index IR/ %
potential/ %
extract/ (g-L™")
i % Liaoxian 0(CK) 87.5+2.1 aA 20.3 1.6 aA 22.17 £1. 19 aA
12.5 83.1+2.0 aA 5.0 18.0+1.5 aA 11.33 20.42 £0. 64 aA 7.89
25.0 76.7 £3.1 bB 12.3 14.3 £1.1 bAB 29. 60 17.58 +1. 14 bB 20.70
50.0 56.3 2.0 cC 35.7 11.7 £0.7 cB 42. 40 16.42 £1.04 cB 25.94
5 [El- 45 0(CK) 100.0 £0.0 aA 44.0£1.3 aA 41.00 £2.70 aA
Korea-45 12.5 90.3 £3.0 bAB 9.7 24.0+2.1 bB 45. 45 26.50 £2.40 bB 35.37
25.0 80.4 £5.0 ¢cB 19.6 6.5+0.8 cC 85.23 17.58 £0. 54 cC 57.12
50.0 70.4 £4.0 dB 29.6 0.0+0.0 dC 100. 00 11.41 £0.53 dC 72.17
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Table 2 Effect of Artemisia water extract on root growth of soybean
YHK R R T
AR R Concentration of FREK RS B X 965 RS Root hair EUERS
Cultivar Artemisia water Root length/cm IR/ % Root hair width/em IR/ % IR/ %
density/ ( No. per mm)
extract/ (g-L™")

F£5.292 0(CK) 5.7+0.3 aA 0.31 £0. 04 aA 26.4 +1.8 aA
Maodou 29-2 12.5 4.3+0.4 ab AB -35.8 0.22 £0.03 aA -33.3 15.7£2.3 bB -40.5
25.0 3.8 +0.4 bBC -43.3 0.0 +£0.00 bB -100.0 0.0+0.0 cC -100.0
50.0 2.5+0.3 cC -62.7 0+0.00 bB -100.0 0.0+0.0 cC -100.0

T Huning 0(CK) 6.4 +0.5 aA 0.82 £0.08 aA 43.7 £3.5 aA
12.5 6.0 0.5 aAB -6.3 0.66 £0.05 aA -50.0 32.6£2.7 bB -25.4
25.0 4.5+0.4 bBC -29.7 0.23 +£0.03 bB -75.0 11.7+1.1 cC -73.2
50.0 3.3+0.3 ¢cC -48.4 0.00 £0.00 ¢B -100. 0 0.0+0.0 dD -100.0
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Cultivar Artemisia water Root length/cm IR/%  Root hair width/em  TR/% foot hair IR/ %
density/ ( No. per mm)
extract/ (g-L™")
#5F Hefeng 0(CK) 7.7 0.6 aA 1.1+0.08 aA 65.7 +5.7 aA
12.5 7.4 £0.5 abA -3.9 0.8 +0.05 abAB  -27.3 54.6 +2.5 bAB -16.9
25 6.8 +0.4 bAB  -11.7 0.6 £0.05 beAB  -45.5 43.7 £3.1 cBC -33.5
50 5.7+0.3 cB -26.0 0.4 +0.04 cB -63.6 32.5+2.3 dC -50.5
T ¢ Liaoxian 0(CK) 6.8 £0.6 aA 0.9 £0. 12 aA 57.8+2.7 aA
12.5 6.4 +0.4 abA -5.9 0.7 £0.06 aA -22.2 45.7 3.8 bA -20.9
25 5.6 0.5 beA -17.6 0.4 +0.04 bB -55.6 32.6+2.2 cB -43.6
50 4.8 0.5 cA -29.4 0.2 +0.03 bB -77.8 21.7 +1.4 dB -62.5
i - 45 0(CK) 6.7 0.6 aA 0.8 £0.05 aA 33.7+3.7 aA
Korea-45 12.5 5.3 +0.5 bAB -6.0 0.4 +0.04 bB -50.0 20.7 +2.5 bB -38.6
25.0 4.8 0.5 bcAB  -13.4 0.0 +0.00 cC -100.0 0.0+0.0 cC -62.6
50.0 3.5+0.3 cB -47.8 0.0 +0.00 cC -100.0 0.0+0.0 cC -100. 0
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Table 3 The comprehensive effect of Artemisia on soybean

. KR P
RFhETR Concentration of Artemisia water extract/ (g-L™")
Cultivar
12.5 25.0 50.0
£H 292
31.7 64. 4 79.5
Maodou 29-2
VP T Huning 24.4 53.4 67.0
#5-F Hefeng 11.5 23.1 34.8
1L fif Liaoxian 12.2 29.9 45.6
i 45
30.8 56.3 74.9
Korea-45
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