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Allelopathic effects of water extracts and decomposition products
from Asarum heterotroidees roots on wheat and cucumber

ZHANG Qiu-ju*, ZHU Shi-yu', ZHANG Lian-xue**

(1. College of Life Science, Tonghua Normal University, Tonghua, Jilin 134002, China; 2. College of Chinese Medicinal
Plants, Jilin Agricultural University, Changchun, Jilin 130118, China)

Abstract: Effects of various contents of Asarum heterotroidees root extracts (ARE) and Asarum heterotroidees root
decomposition (ARD) and sterilized ARD (SARD) on seed germination and seedling growth of wheat and cucumber
were conducted using approach of biological assays and pot experiments. Allelopathic effects of ARE and ARD on the
two receptor plants were also carried out by adopted roots activities, germination rate, seedling growth, content of protein
& chlorophyll and other related physiological indexes as indicators. The result showed that there were no significant
effects of ARE on seed germinations of wheat and cucumber at lower concentrations (25 mg/mL), significant effects,
while, were occurred at higher concentration (100 mg/mL). Root activities, content of protein & chlorophyll declined
with the concentration of ARE increase. The inhibition effects of ARD on seed germination, seedling growth and some
physiological activities of the two plants were significantly higher than those treated by ARE (P<0.05). The activity of
cucumber roots with respective high, moderate (50 mg/mL) and low concentrations treatments were declined by 25.5%,
43.8% and 62.8% compared to that in ARD, respectively. The inhibition effects could be ranked by ARD, SARD, ARE in

order with three treatments. In general, some allelochemicals decomposed from A. heterotroidees roots might be released
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into soil, which would interfere in the early growth and physiological metabolism of wheat and cucumber. However,

microbes might affect the allelopathic activity of decomposed products from A.heterotroidees roots.
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(Asarum heterotroidees root extracts

ARE) (Asarum heterotroidees root
decomposition, ARD) (sterilized
ARD, SARD)

1 #RIERZ
1.1 # #

(Triticum aestivum Linn)
Linn)

(Cucumis sativus

1.2 ARE 1 ARD Ry#%&

lcm 0.3 mm
1009 10
25 C 48 h
1L 100 mg/mL  ARE
4°C 100 g
200 g
1L 5
(18+25) C 15d 3d
ARD
ARE ARD 25 50 100 mg/mL 3
( ) ARD
ARD SARD
1.3 #MFIARIRLE
25°C 6 12h 10 cm
20
2mL
ARE ARD SARD 25C
3d 24 h 1
(GR) (RI)
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25 C
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10 3
ARE
1.5 HEIEFREINE ARE
1~2 cm 2
(TTC) G-250 ARD
45 ARD
45 10 4°C 11.6% 26.3%
48 h 665nm 649 nm
[11] 34.7%
3 SARD ARD
16 KifEateE SARD
Rl [12] ARD SARD
RI=1 C/T(T=C) RI=T/C 1(T<C)
C T RI=>0
(P<0.05)
RI<0 RI 3
Excel 2007  SPSS 19.0
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Table 1 Germination rate of wheat and cucumber treated with three solutions
1%
ARE CK (98.87+2.09)a (92.06+5.84)b 0 0
(99.14+3.30)a (92.28+2.54)b +0.003 +0.000 2
(94.53+1.22)ab (88.36+3.03)bc -0.004 -0.040
(92.85+1.97)b (86.43+3.93)c -0.061 -0.061
ARD cK (98.87+2.09)a (92.06+5.84)b 0 0
(98.37+3.36)a (93.53+5.37)b -0.005 +0.016
(87.45+1.42)c (78.36+4.73)cd -0.115 -0.149
(72.86+0.97)d (60.13+1.33)ef -0.263 -0.346
SARD CK (98.87+2.09)a (92.06+5.84)b 0 0
(98.80+3.06)a (95.30+3.25)ab -0.0007 +0.034
(91.57+0.87)b (91.70+1.20)b -0.074 -0.004
(75.50+0.99)d (70.20+0.011)e -0.236 -0.237
2.2 ARE #l ARD 3 Z{FHER R4 E £ K 14.1% 42.3%
A ARE
2 ARE ARE
ARE ARD
25.9% ARE
ARE ARD
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53.5% 58% 3
25.8% 41.6%
SARD ARD
®2 BAENEMEMGEOEKRER
Table 2 Seedling growth of wheat and cucumber treated with three solutions cm

ARE CK (3.85+0.25)a
(3.76+0.43)a
(3.24+1.15)ab

(2.85£1.66)b

(3.73+1.28)a
(3.01+0.02)b
(3.200.15)ab
(1.74+0.34)e

(3.69.+1.02)a
(3.11+0.14)b
(3.23+0.10)ab
(3.13+0.34)b

ARD CK

SARD CK

(1.55+0.14)c (3.05+0.08)b (3.7520.78)a
(1.58+1.02)c (3.00£0.42)b (4.4620.32)a
(1.46+0.09)c (2.62+0.06)c (3.85+0.40)a
(1.33+1.03)cd (1.7620.86)e (2.57+0.35)bc
(1.59+0.81)c (3.030.02)b (3.65+0.11)a
(1.53+5.37)c (3.490.01)a (3.5620.01)a
(1.32+0.15)cd (2.5120.25)c (2.3620.08)b
(1.18+0.03)d (1.27+0.49)f (2.13+0.06)bc

(3.12+0.08)b
(2.93+0.35)b
(2.750.02)bc
(2.68+0.48)bc

(3.59+0.13)a
(3.50+0.04)a
(3.48+0.54)a
(3.04+0.27)b

(1.610.38)c
(1.50+0.12)c
(1.09+0.14)d
(1.23+0.62)d

2.3 AREFIARD XMt/ AiaMHE B RE K HIE M

1 2 ARE ARD
SARD
25 50 100 mg/mL ARD
18.3% 26.4% 27.4%
17.6% 24.4% 29.1%
SARD
16.1% 99.9%
ARE ARD ARD
ARE SARD
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Fig.1 Protein contents of wheat seedling treated with various

concentration of ARE and ARD
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Fig.2 Protein content of cucumber seedling treated with various

concentration of ARE and ARD
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Fig.3 Chlorophyll content of wheat seedling treated with

various concentration of ARE and ARD
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Fig.4 Chlorophyll content of cucumber seedling treated with

various concentration of ARE and ARD
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Fig.5 Activity of wheat treated with various concentration of
ARE and ARD
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Fig.6 Root activity of cucumber treated with various concentration
of ARE and ARD
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