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The allelopathic effect of Achnatherum inebrians at the

returning green stage on seed germination of several species

Zhu Xi-wen, Jin Gui-li, An Sha-zhou, Huang Guo-qiang, Saimilakezi « Taiwaikuli
(Department of Pratacultural and Environmental Scicncc, Xinjiang Agriculture University;

Xinjiang Key Laboratory of Grassland Resources and Ecology, Urumqi 830052 ,China)

Abstract: This study determined the allelopathy effects of Achnatherum inebrians growing in Tianshan
Mountains at the returning green stage on seed germination of Onobrychis viciaefolia , Medicago sativa » Bro-
mus inermis and A. inebrians by treating seeds with the aqueous extract of different parts of A. inebrians with
four concentrations (0.2,0.1,0.05,0.025 g « mL '), The results showed that the aqueous extract of A. ine-
brians had inhibitory effects on germination of four species, and the allelopathic sensitivity of four species
ranked as: A. inebrians >> B. inermis > O. viciae folia=> M. Sativa. Leaf showed a stronger allelopathy effect
than root. Germination of M. sativa increased and then decreased as aqueous extract concentration increasing,
whereas germination of B. inermis, O. viciaefolia and A. inebrians decreased to some extent at all testing
concentration. Thus, M. sativa is recommended to use for restoring degraded grassland infested by A. ine-

brians.
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Table 1 Effect of extracting aqueous of root from A. inebrians on seed germination characteristics of four species

AR R KR Wk B K i &S i k15 8 JIEHK (I 3S AR R AR LRy oy
Receiver Concentration/ Germination ~Germination ~ Germination Radicel Plumule Radicel weight Plumule weight
forage species g+ mlL ! energy/%  percentage/ % index length/cm length/cm per plant/g  per plant/mg
CK 59.33+3.04a 88.00£2.90a 9.75£0.89a 6.89+£1.0la 6.87£0.87a 28.00+0.81a 84.00%+1.27a
0.025 68.67+3.78a 94.00+4.01a 10.79£0.78a 8.14+0.80a 6.49F0.71a  14.00+0.22a  69.00+1.66a
T .
0.05 40.67+1.32a 92.67+2.25a 8.30+1.96a 5.25+0.76a  5.9440.05a 12.004+0.14a  59.00%0.09a
Bromus inermis
0.1 59.33%+6.46a 92,00£2.17a 9.8440.87a 7.59+1.25a  5.9840.89a 14.0040.15a  63.00%0.93a
0.2 56.00+1.76a 58.00+2.71a 8.19+0.36a 5.11£0.72a  6.45+0.06a  20.00+0.88a  63.00+1.65a
CK 73.33+1.58a 89.33+1.28a 16.134+0.88a 1.83+0.65b  0.56£0.02a 100.00+0.06a 495.00+1.17a
0.025 79.3340.47a  90.00%2.03a 15.1741.06a 2.49+0.22ab 0.81£0.12a  57.00+0.04a 425.00+1.91a
FANER:A
N 0.05 82.00+1.73a 96.67+2.02a 14.50+0.27a 3.1040.71ab 0.8440.22a 126.0040.08a 432.00%+3.07a
Onobrychis viciaefolia
0.1 73.33%3.62a 93.33+3.15a 10.6440.19a 3.35+0.51ab 0.73£0.11a  72.00%0.03a 398.00%2.80a
0.2 78.004+4.10a 92.67%4.0la 14.2740.08a 3.8540.28a  0.6840.16a  82.0040.13a 383.00%1.59a
CK 48.67+6.32a 78.67%£3.76a 10.7241.32a 3.69£0.37a 0.42£0.03a 47.00+1.72a 80.00%+1.12a
0.025 61.33+1.42a 81.33+1.81a 11.5440.78a 3.15£0.72a 0.50£0.10a  30.00+1.12a 52.00%+1.18a
Y AE i i
0.05 50.67+7.17a 73.33+8.88a 11.15+2.81a 3.40+0.25a 0.524+0.09a 35.00+1.76a  63.00+1.93a
Medicago sativa
0.1 43.334+4,06a 74,67£5.86a 8.86+0.32a 2.61+£0.82a 0.6540.13a  12.0040.26a  45.00%0.37a
0.2 32.004+9.02a 75.33£3.91a  6.48+1.29a 2.41£0.28a  0.4540.07a  20.0040.53a  44.00%0.95a
CK 57.33+4.79a 100.00£0.00a 8.23£0.48a 4.45+0.54a 3.81%0.32ab 7.00£0.42a  21.0040.25b
0.025 35.33+1.79a 100.00£0.00a 8.25+1.19a 1.69£0.39b 3.664+0.06ab 15.00+0.56a 37.00%0.48a
e
v 0.05 29.33+1.99a 100.004+0.00a 7.9440.22ab 3.31+0.50ab 4.52+0.05a  18.0040.31a 31.00%0.48ab
Achnatherum inebrians
0.1 26.004+1.54a 98.,0044.73ab 7.4241.13ab 2.21£0.61b 4.02£0.61ab  21.0040.71a 29.00%0.14ab
0.2 17.33+5.70a  91.33+£7.16b 4.444+1.67b 1.7340.45b 3.13£0.53b 7.0040.05a 26.00£0.07ab

T« RS [R] /N5 S 3 7 ) — A [R] 4k B ) 22 57 36 (P <<0.05) . T I,

Nole: Different lower case letters within the same column for the same forage species mean significant difference among different treatments at 0.05

level. The same below.
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PR AR B EALTF 0.025 g » mL ™A CK /Y
(P<C0.05),0.025,0.1 1 0.2 g « mL ' AZb 3 i iR AR
KBEMT CK 19 (P<<0.05),0.05 g » mL " FTF
MAERKEZEE T 0.2 g mL ' (P<C0.05),0.025
g mL "ALER W ZEE B & T CK 1, 1 A& 28 A
JAR AR R U] G 2 2 4k (P >>0.05)
2.2 B KRN KR I R 1 R 4 5 )

AN ) e B 1) e B ZE I KR X 4 AR ) b 1
RS TR AR A — & 19 52 0, [l 2 25 KR WO 1Y

BN A TR AR A KR B BRI CGR 2), X AR
BORETHT 5 P R 2K I KR RN N T A A Y IR AR
LI E R IARK RN ZE EJE R R (P >>0.05)
215 RV TR T T A5 12 SRR BT 1 IR AR 88 B AR
T CK (P <<0.05) , AR5 8RN 0.2 g » mL !
REFER A W E K T0.025 g » mL T A CK F (P <<
0.05) ; X [ By RE [ B Sk 150, o R AR J RN 2F F 40, DR 4%
TR R 0.05~0.2 g« mL "B B BT
CK 9 (P<C0.05) , & 3L A A [F] 72 B ) 00 il 4 T
2.3 JRIh ROBR A K R I A R Rl 18 £ A AR RN
Sk R T BUER s B (RD A5, T 4
22 ERACE AR 4L T B R T RN T R R R
AT & 3883 bR A R1E Y R 6 (il . i & 38 500
PRI AR FH 328 32 58 F 7 & 3%, 150 A R R A K 9 Ykt

F2 BMOEEZMHKREX4MHEDHFHEZEENZE
Table 2 Effect of extracting aqueous of shoot and leaf from A. inebrians on seed germination characteristics of four species
AR R TKIR W & i &S W&k JRAR A FKR BB R AR FBR A
Receiver Concentration/ Germination ~ Germination ~Germination Radicel Plumule Radicel weight Plumule weight
forage species g+ mlL ! energy/%  percentage/ % index length/cm length/cm per plant/g  per plant/mg
CK 59.33+3.05a 88.004£2.90a 59.334+0.89a 6.89+1.0la 6.87£0.87a 27.00+0.81a 84.00+1.27a
0.025 26.67+3.62b 70.00+1.56a 26.674+1.06b 5.61+£1.09a 5.81£0.12ab 35.00+1.48a  70.00%0.68a
T ) )
0.05 11.334+0.61c  62.00£5.12b 11.334+0.27c¢ 1.46+0.86b  3.524+1.37bc 17.00%1.54a 47.00%2.64ab
Bromus inermis
0.1 2.67+5.48d 36.67+6.58bc 2.67+0.19d 0.25+0.25b  1.58+1.00c 3.00+0.29a 32.00£2.11ab
0.2 0.00+0.00d  2.674+4.74c  0.00£0.08d 0.2240.22b  0.66+0.66¢ 2.00£0.25a  11.00£1.15b
CK 73.33+1.58a 89.33+1.28a 73.334+0.61a 1.83£0.65a 0.56£0.02a 100.00+1.17a 495.00+7.71a
0.025 74.00+1.51a 80.00%3.11ab 74.0040.55a 0.60£0.60a 0.37£0.37a 10.00£1.01b  90.00%+9.07a
ARG
) 0.05 60.671+0.39a 66.67+1.64bc 60.67+0.58a 0.58+0.58a 0.154+0.15a 4,004£0.45b  90.00%9.28a
Onobrychis viciaefolia
0.1 46,67+8.76ab 58.00£5.25¢ 46.67+1.34ab 0.42+0.42a 0.214+0.21a  19.00+1.91b 150.00+14.97a
0.2 22.67+1.69b 50.67£6.80c 22.67+1.58b 0.27£0.27a  0.4940.49a 12.00%+1.21b 170.00£17.01a
CK 48.67+6.32a 78.67+3.76a 48.67+1.33a 3.69+0.37a 0.42+0.03b  47.00+1.72a  80.00*+1.12a
0.025 56.67+1.68a 76.67+5.50a 56.674+0.63a 1.31£0.31b 1.06+0.16a 13.00£0.52b 65.0041.00ab
Y AE i
0.05 54,674+2.79a 80.67+0.49a 54.67+0.29a 0.96+0.15bc 0.51£0.14b  13.00+0.59b  41.00+0.38b
Medicago sativa
0.1 32.67+8.95a 58.00F12.61a 32,67+1.93a 0.55+0.13cd 0.42+0.12b  11.004+0.66b 54,00%0.83ab
0.2 0.004+0.00b  0.004+0.00b  0.00£0.00b  0.0040.00d  0.00£0.00c 0.0040.00b 0.00£0.00c
CK 57.33+4.79a 100.00£0.00a 57.3340.48a 4.45+0.54a  3.81£0.32a 7.00£0.42a  21.00£0.25a
0.025 42.67+5.49a 100.00+0.00a 42.6740.23a 2.98+0.39a 3.39F0.15ab  4.00+0.23a  21.00%0.67a
e T
v 0.05 0.0040.00b  60.00£9.56b 0.00£0.00b  0.9540.53bc  2.0540.86bc  2.00£0.10a 12.0020.52ab
Achnatherum inebrians
0.1 0.00+0.00b  52.67%2.96b 0.00£0.00b 0.5240.06bc 1.2440.35cd  2.00£0.04a 14.00£0.71ab
0.2 0.00+0.00b  0.00£0.00c  0.00£0.00b  0.0040.00c  0.00%0.00d 0.00%0.00a 0.0040.00b
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Fig.1 Allelopathy effect index of four plant species

affected by A. inebrians aqueous extract
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Fig.2 The average sensitivity index of aqueous extract of

different parts from A. inebrians to four plant species
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Fig.3 The average sensitioity index of aqueous extract of
different concentrations from A. inebrians

to four plant species
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