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Allelopathy of leaves of Parthenium hysterophorus L. on Abutilon theophrasti
Medic. and Echinochloa crusgalli (L. ) Beauv.
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(Pesticide Department, College of Plant Protection, Shandong Agricultural
University, Tai’an 271018, Shandong Province, China)

Abstract: The allelopathic effect of Parthenium hysterophorus L. leal aqueous extract and its ethyl ace-
tate fraction, n-butanol fraction and residuary water fraction on the germination, seedling growth, physio-
logical and biochemical mechanism of Abutilon theophrasti Medic. and Echinochloa crusgalli ( L.)
Beauv. were studied by using indoor Petri dish bioassay method. The germination rate reduced by 86.7%
and 66.6% for A. theophrasti and E. crusgalli at 62.5g - L™" of aqueous extract respectively, and the in-
hibition rate of root growth was more than inhibition rates of shoot growth and fresh weight, the inhibition
rates of root growth were 96.4% and 87.5% for A. theophrasti and E. crusgalli respectively. The ethyl
acetate fraction and n-butanol fraction exhibited more inhibitory effect on germination of A. theophrasti and
E. crusgalli than residuary water fraction in three different polarity components, and residuary water frac-
tion exhibited the most inhibitory effect on seedling growth for A. theophrasti while ethyl acetate fraction
for E. crusgalli. The ethyl acetate fraction had the highest bioactivity, and seed germination of A. theo-
phrasti and E. crusgalli was complete failure at 2 g » L™", and the inhibition of root growth, shoot growth
and fresh weight were 82.6% , 90.2% and 78.2% for A. theophrasti respectively while 78.8% , 86.8%
and 69. 1% for E. crusgalli respectively. The results of physiological and biochemical indices of receptor
indicated that the ethyl acetate fraction decreased root activity, improved SOD and POD activities and in-
creased the content of MDA of treated plants.
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Fig. 1 Effects of qualitative determination of aqueous extract and its three different polar components on

germination of Abutilon theophrasti

(A) and Echinochloa crusgalli (B)
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[f]. Note: The different letter stands for significant difference at the 0. 05 level of significance. The same as below. 1: Control; 2: aqueous ex-

tract; 3. ethyl acetate fraction; 4: n-butanol fraction; 5: residuary water fraction. The same as below.
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Table 1 Effects of qualitative determination of aqueous extract and its three different polar components

on seedling growth of Abutilon theophrasti and Echinochloa crusgalli

H4& Root length 24 Shoot length 5 7 Fresh weight

PR A AR . . .
o - BB OB ) OB (%) (e
Inhibition SR RI Inhibition SR RI Inhibition SR RI

TR FR KR Aqueous extract 96.4 a -0.96 81.8 a -0.82 85.0 a -0.85

A. theophrasti R . BEAH Ethyl acetate fraction 79.9 be -0.80 55.8 ¢ -0.56 54.4 ¢ -0.54

1E T EEAH n-butanol fraction 75.2 ¢ -0.75 55.2 ¢ -0.55 59.8 ¢ -0.60

T 437K A Residuary water fraction 87.8 ab -0.88 69.1b -0.69 71.6 b -0.72

piil TKIZ L Aqueous extract 87.5 a -0.88 69.3 a -0.69 58.4 a -0.58

E. crusgalli R . BEAH Ethyl acetate fraction 78.4 b -0.78 59.8b -0.60 45.4 b -0.45

1E T EEAH n-butanol fraction -78.4 ¢ 0.44 2.4 ¢ -0.02 -26.2 d 0.21

Tl 437K AH Residuary water fraction -13.6d 0.12 -25.3d 0.20 -13.6 ¢ 0.12

VBRI AR R 5% KOF %50 B, R,

ence on the lever of 5% in test. The same as below.

Note: The different letter after the number stands for significant differ-
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Fig.2 Effects of quantitative determination of aqueous extract and its three different polar components

on germination of Abutilon theophrasti (A) and Echinochloa crusgalli (B)
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Table 2 Effects of quantitative determination of aqueous extract and its three different polar components

on seedling growth of Abutilon theophrasti and Echinochloa crusgalli

H4 Root length 2 Shoot length 5 7 Fresh weight
FHE AEFAH

o - M) OAEE A% ) T (%) R
Inhibition FRECRI Inhibition 8B RI Inhibition T8ECRI

TR FR KR Aqueous extract -8.7¢ 0.08 17.5 ¢ -0.18 8.2 ¢ -0.08

A. theophrasti LR ZBEAH Ethyl acetate fraction 82.6 a -0.83 90.2 a -0.90 78.2 a -0.78

1E T EEAH n-butanol fraction 74.9 b -0.75 61.1b -0.61 59.5b -0.59

T 437K HH Residuary water fraction -1.0d 0.01 6.8 d -0.07 5.3c¢ -0.05

piil TKIZ L Aqueous extract 45.2 b -0.45 -2.5¢ 0.02 21.0 ¢ -0.21

E. crusgalli LR ZBEAH Ethyl acetate fraction 78.8 a -0.79 86.8 a -0.87 69.1 a -0.69
1E T EEAH n-butanol fraction 74.0 a -0.74 40.5 b -0.40 39.5b -0.40

T 437K HH Residuary water fraction 52.9b -0.53 -26.4d 0.21 17.3 ed -0.17
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Table 3 Effects of ethyl acetate fraction on root activity, MDA content, SOD activity and POD activity

st W WA fikeRiay I id FuR=Riaty)] N RSB
Concentration Root activity Superoxide diamutase activity Peroxidase activity Malondialdehyde content
e (6 1) (pgegoh) (Vg FW) (7" - min™) (ol - ¢! FW)
A1 R 0 112.1 a 98.2 a 44.1b 1.28 a
A. theophrasti 1 93.3 b 101.3 a 76.4 a 1.69 a
# 0 172.4 a 218.9 b 108.7 b 1.04 b
E. crusgalli 1 125.8 b 243.7 a 125.1 a 1.72 a
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