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Allelopathy of Angelica sinensis at vegetative stage

MA Rui-Jun'”, HUI Ji-Rui’, ZHU Hui', LI Jing’, ZHAO Qing-Fang’
(1. Department of Biology, Hanshan Normal University, Chaozhou 521041, China;
2. College of Life Sciences, Northwest Normal University, Lanzhou 730070, China)

Abstract To investigate the relationship between autotoxicity and continuous cropping obstacle and to find a reasonable
crop rotation system for Angelica sinensis ( a common traditional Chinese medicinal plant). Aqueous extracts from root,
stem and leaf of A. sinensis at vegetative stage were analyzed for autotoxicity and allelopathic effect on Brassica campestris ,
Triticum aestivum , Avena sativa ( which are often grown in regions where A. sinensis grown) . The results indicate that A.
sinensis exhibits significant autotoxicity ( sensitivity index M5 = - 0.258 3). The effect from stem and leaf extracts is
stronger than root extracts, which also increases with increasing concentration. T. aestivum and A. sativa show resistance
to A. sinensis allelopathy, with respective comprehensive sensitivity indexes (M) of —0.075 5 and —0. 144 7, while
B. campestris is sensitive at M; = —0.307 9. Bioassay result of B. campestris is inconsistent with practical planting and
this may be due to interactions between allelochemicals and soil microbes or allelochemical transformation which reduces
allelopathy potential. Being different from autotoxicity, allelopathic effect of A. sinensis root on the three other tested
plants is stronger than stem and leaf extracts, and is positively correlated with extract concentration. It then can be con-
cluded that autotoxicity is an obstacle to continuous cropping of A. sinensis cultivation; T. aestivum and A. sativa may be
an alternative rotation for overcoming this obstacle.
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Tab. 1  Allelopathic effect (IR) of root and stem-leaf aqueous extract of A. sinensis on its seed germination and seedling growth

b 3 e i & % 1 & 46 4K K I
Treatment Concentration [ g (FW)+ mL~!'] Germination rate Germination index Root length Seedling height
MR KW 0.2 -0.158 3" -0.2575* -0.556 0** -0.070 7

Root aqueous 0.1 -0.134 4 -0.170 1 -0.3400" -0.0502
extract 0.05 -0.086 6 -0.1195 -0.143 7 -0.090 6
0.025 -0.1153 -0.104 9 -0.074 9 -0.092 5

KRR 0.2 -0.780 0 ** -0.846 1** -0.847 5** -0.0856
Stem-leaf 0.1 -0.234 8 -0.471 4" -0.670 6 ** -0.059 5
aqueous extract 0.05 -0.148 7 -0.3298"" -0.5308"" 0.048 4
0.025 -0.062 6 -0.149 8 -0.492 6** -0.037 2

w Fll wx S HIRIRSXTHEEIE P<0.05 f1 P<0.01 KFE2REE, TR, * and ** mean significantly different between treatment and CK at

0.05 and 0.01 level respectively. The same below.
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MFR 3 W LUE 25 U5 AR S R 25 w5 KR
JINZE T R RN &)y i AR A — AR AE R B
2R 59.38% o KA B B0 A B e, X Al 4
b AT ARFE F SR B A 55 . kA, B Ah B v
AR A, 25 I A 48 bR 2 0 = IR AR R B
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Tab. 2 Allelopathic effects of root and stem-leaf aqueous extract of A. sinensis on seed

germination and seedling growth of B. campestris

b 3 W [
Treatment Concentration [ g (FW)+ mL~!] Germination rate
MK W 0.2 -0.993 3"

Root aqueous 0.1 -0.019 8
extract 0.05 0.000 3
0.025 0.000 3

E WS 0.2 -0.765 0"
Stem-leaf aqueous 0.1 -0.013 1
extract 0.05 0.007 0
0.025 0.007 0

i % 4 5 LS I

Germination index Root length Seedling height
-0.999 2" -1.0000"" -1.0000""
-0.496 3"~ -0.849 1"~ -0.079 0
-0.324 1" -0.6359 " 0.2725*"
-0.178 6" -0.324 8" 0.2347*"
-0.949 0" -0.965 2" -0.2625
-0.378 1°* -0.378 1" 0.360 1"~
-0.094 0" -0.264 2" 0.358 7""
-0.026 2 -0.0380 0.290 5""
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Tab.3  Allelopathic effects of root and stem-leaf aqueous extract of A. sinensis

on seed germination and seedling growth of T. aestivum

b 3 ez 1 A 1 %z 16 %L R 3]
Treatment Concentration [ g (FW)+ mL~'] Germination rate Germination index Root length Seedling height
HRK 5 0.2 -0.0850 -0.2184" -0.880 7" -0.3255""

Root aqueous 0.1 -0.054 2 -0.108 2 -0.2361"" -0.026 3
extract 0.05 0.014 8 -0.003 7 -0.1126" 0.043 7
0.025 0.0222 0.052 4 -0.009 0 0.090 1
ZE KR 0.2 -0.0619 -0.0859 -0.516 4" -0.150 8 **
Stem-leaf aqueous 0.1 -0.008 1 -0.0528 -0.174 8" 0.109 6 *
extract 0.05 0.014 8 -0.013 4 0.016 0 0.140 8 *~
0.025 0.057 6 0.014 7 0.017 1 0.1145"

x4 HEAEFHRBEEMEBKZRREMFHLMYHERKPOUBIERBZRE (IR)
Tab.4  Allelopathic effects of root and stem-leaf aqueous extract of A. sinensis on seed germination and

seedling growth of A. sativa

fib 34 e BE Wi & [i-E R A i
Treatment Concentration [ g (FW)+ mL~'] Germination rate Germination index Root length Seedling height
MK W] 0.2 -0.775 4 ** -0.8716** -0.827 3** -0.306 8 **

Root aqueous 0.1 -0.079 7 -0.275 4 -0.206 0" -0.002 9
extract 0.05 0.048 3 -0.0373 -0.178 2" 0.061 6
0.025 0.041 7 0.052 0 -0.049 2 0.119 3
25 KR W 0.2 -0.217 4 -0.4010" -0.595 8 ** -0.137 8
Stem - leaf aqueous 0.1 -0.050 7 -0.0199 -0.173 9 -0.008 7
extract 0.05 -0.065 2 0.018 2 -0.008 4 0.050 2
0.025 -0.0290 0.072 7 0.1205 0.103 1
22 ARAZREYNLHEPAEFHLRIERNSE AN [ VW T] A B A 5 88 22 ) B, DA [m] 52 3K
2K VEW A0 7 48 FR 0 24 U755 77 3 A SR T A4 B0 o

1 I AN () 52 A Wk 25 098 3R 400 A R (M) KF 25 5E 45 i 09 B 26 B — 2y M

R EBURR R (R 5) KB, — = =g AR > B RIEE > IR > Hm RKZ
B KA R M (PGSR BIoh ) BB R AR, X 5l B rh R B R —5, %

Tfﬂ

HA S A AR A7 7E 5 i (A A T, 02 R AL BRAL RS S 2 AR AR A A i A8 5 (4

x5 ARZRAEMNLEAEFRPURIERGRIELRE

Tab.5 Comparison of sensitivity of different tested plants to allelopathy of A. sinensis in vegetative period

=R AR B TR AR B — Y ABUR AR
Third sensitivity index (M) Second sensitivity index (M,) First sensitivity index (M)
3k . i - . .
W R B A A KB B i & % i & 16 4 A B
Receptor Yy oK 7
Seed germination Seedling growth Germination Germination Root Seedling
Species level
stage stage rate index length height
M9 A. sinensis -0.258 3 -0.260 6 -0.2559 -0.2151 -0.306 1 -0.4570 -0.0547
W% B . campestris -0.307 9 -0.326 4 -0.289 4 -0.222 1 -0.4307 -0.556 9 0.0219
/N T. aestivum -0.0755 -0.0322 -0.118 8 -0.012 5 -0.0519 -0.237 1 -0.000 5
M A, sativa -0.144 7 -0.1619 -0.127 5 -0.140 9 -0.182 8 -0.239 8 -0.0152

M, =24 KR Ak AR ORI ZE 0E RSO AR AR N B 4 N IRIE A WRIEAH 3 DR M, R TR B B (AL A B R AR R A RO A 1R
) A&l B A B B (A AR R P TR ) n = 485 My PR ORI 2 AL RO (BLEE B T R A B AE KRBT B ) n =96, n is 24

in M| with three levels: two organs ( root and stem-leaf organs) , four concentrations and three replicates; n is 48 in M, of seed germination stage ( germi-

nation rate and germination index) and seedling growth stage ( root length and shoot height) ; n is 96 in M5 of multiple allelopathy of species level (seed

germination stage and seedling growth stage) .
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TR E Concentration of aqueous extract [g(FW)-mL ']

0.025 0.05 0.1 0.2

0
,0] -
02t ‘\-\‘\_
_03 L
04} —=— FR# Root
-05} —— 251 Stem-leaf
06 a
-07 L
0.1 r

AN (RI) Allelopathic effect

-0.1r \
02}

03} c

-04l

0.025 0.05 0.1 0.2

0.0 ——

B2 HAFREREKZROBEEM(a) REIHZ(b) IE(c) FIiE(d) BLRIER

Fig.2  Allelopathic effects of different concentration aqueors extracts of A. sinensis on itself(a) ,
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