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Study on Autotoxicity of Angelica sinensis (Oliv.) Diels in Different Development Stages

HUI Jivruiet al
Abstract

(College of Life Science, Northwest Normal University, Lanzhou, Gansu 730070)
The self-allelopathy of Angelica sinensis (Oliv.) Diels in different development stages from Zhangxian of Gansu province was studied

by simulating the way of rain eluviation. The result showed that Angelica sinensis (Oliv.) Diels had autotoxicity, and autotoxic effects were not the
same in different development stages. The autotoxic sensitivity was in order of nutrition stage>seedling stage>reproduction stage>maturation stage.
The autotoxic effect from above -ground organs was stronger than root. In different development stages, autotoxic effect increased with
concentration up. Therefore, autotoxicity was one of the factors leading to succession cropping obstacle, and rain eluviation was an important way

of autotoxic chemicals releasing.
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Table 1 Effect of different treatments on Angelica seed germination and seedling growth
Seedling stage Vegetative period
gFW/ml
Extract Concentra- Germination Germination ~ Root  Seedling Dry Germination Germination : :
tion rate index length  height weight rate index Root length  Height Dry weight
0.200 -0.06 -0.19 -0.30* -0.17** -0.01 -0.59**  -0.84** -0.94**  -0.35%* -0.65
Water extract of 0.100 -0.02 -0.09 -0.16 -0.02 023 -0.06 - 0.40** -0.43**  -0.06 0.11
root 0.050 -0.04 -0.08 -0.02 0.04 004 -0.04 -0.25*%*  -0.36** 0.00 0.21
0.025 -0.05 -0.11 0.09 -0.05 0.12 0.01 -0.12 -0.11 0.04 0.13
0.200 -0.97**  -0.99** -0.89** -015 -1.00 -0.79**  -0.90** -1.00%*  -0.29 -0.89
0.100 -0.29*%*  -0.54** -0.74** -0.07 -022 -021* - 0.41%* -0.77**  -0.05 -0.08
Water extract of 0.050 -0.01 - 0.20** -0.63** -0.06 0.00 0.00 -0.14 -0.51**  -0.02 0.04
above-ground part 0.025 0.11* - 0.08* - 0.20* 0.06 0.19 0.12 0.09 -0.23* -0.01 0.10
Breeding period Maturity
gFWiml
Extract Concentra- Germination Germination ~ Root Seedling Dry  Germination Germination . .
tion rate index length height weight rate index Rootlength  Height  Dry weight
0.200 -0.15 - 0.42** -0.48**  -0.10 -0.03 -0.05 -0.28**  -0.60** -0.03 0.09
Water extract of 0.100 0.01 -0.27** -0.44**  -0.06 -0.19 -0.03 -0.21**  -0.38** 0.01 -0.25
root 0.050 0.07 -0.09 -0.33**  -0.03 -012  -011 - 0.24** -0.33** -0.02 -0.21
0.025 -0.05 -0.15 -0.36**  -0.09 -0.14  -0.05 -0.08 -0.10 -0.04 -0.22
0.200 -0.21%*  -0.44** - 0.58** 0.06 -030 -0.15 -0.34*%*  -0.71** -0.04 0.14
0.100 -0.14* -0.39** -0.58**  -0.07 0.05 -0.15 -0.31**  -0.50** -0.01 0.05
Wiater extract of 0.050 -0.19**  -0.34** -0.51**  -0.03 -0.03 -0.10 -0.21*%*  -0.48** 0.02 -0.08
above-ground part 0.025 -0.02 -0.19** -0.22 -0.06 -0.04 -0.01 -0.12 -0.32** 0.10 0.04
: ( RI 3 ; LSD , *P<0.05, **P<
0.01; 3

Note: Rl is the arithmetic mean of effect value of allelopathy with 3 repeats; The difference significance of control group and treatment groups is obobatained
by LSD mehod, among which *P <0.05, **P <0.01; seeding dry weight is the total weight of 3 repeats of one treatment, which only indicate average
allelopathy and significant differences analyse is not carried out.
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Table2 Toxic effects of Angelica sensitive index at different developmental stages
M, M, Two sensitive index M
Developmental stages Third sensitive index (integrated ~ Seed germination  Seedling growth Germination Germination ~ Root Heidht Dry
self-poisoning effect) stage stage rate index length g weight
Seeding stage -0.195 -0.226 -0.164 -0.167 -0.285 -0.358 -0.052 -0.081
Vegetative period -0.269 -0.283 -0.256 -0.195 -0.371  -0.544 -0.093 -0.131
Breeding period -0.190 -0.185 -0.194 -0.084 -0.286 -0.436 -0.047 -0.100
Mature stage - 0.160 -0.152 -0.168 - 0.082 -0.221  -0.427 -0.002 -0.076
Average -0.203 -0.211 -0.196 -0.132 -0.291  -0.441 -0.049 -0.097
My, n=24, 2 , 4 , 3 M, ( 2 n
=48, ( 3 yn=72; My, ( 2 ) n=120

Note: In M1, n=24 means treatment is divided into two parts of root and above ground. Each part has 4 concentrations with 3 repeats in each one; In M2, n=
48 at seed germination stage, n=72 at seeding growth stage; In M3, n=120 at comprehensive toxic effect stage.
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Table 3 Comparison of toxic effects between seed germination and seedling growth affected by Angelica root and above-ground flooding

Extract Developmental stages Seed germination stage Growth stage Comprehensive toxic effects
Seeding stage -0.080 -0.017 -0.049
Water extract of root Vegetative period -0.286 -0.202 -0.244
Breeding period -0.129 -0.196 -0.163
Mature stage -0.132 -0.189 -0.160
Average -0.157 -0.151 -0.154
Seeding stage -0.372 -0.310 -0.341
Water extract of above- ground Vegetative period -0.279 -0.309 -0.294
part Breeding period -0.241 -0.193 -0.217
Mature stage -0.171 -0.148 -0.160
Average -0.266 -0.240 -0.250
4
Table 4 Comparison of the effect of different water extract concentrations from Angelica on the toxic efficiency of seed germination and seedling
growth
gFW/ml
Water extract concentration Development stages Seed germination stage Seedling growth stage Comprehensive toxic effects
0.200 Seeding stage -0.551 -0.420 -0.485
Vegetative period -0.779 -0.689 -0.734
Breeding period -0.303 -0.237 -0.270
Mature stage -0.205 -0.221 -0.213
Average - 0.459 -0.392 -0.426
0.100 Seeding stage -0.236 -0.165 -0.200
Vegetative period -0.269 -0.212 -0.241
Breeding period -0.197 -0.214 - 0.206
Mature stage -0.174 -0.180 -0.177
Average -0.219 -0.193 - 0.206
0.050 Seeding stage -0.084 -0.105 -0.095
Vegetative period -0.107 -0.107 -0.107
Breeding period -0.138 -0.174 -0.156
Mature stage -0.165 -0.183 -0.174
Average -0.123 -0.142 -0.133
0.025 Seeding stage -0.033 0.035 0.001
Vegetative period 0.024 -0.014 0.005
Breeding period -0.102 -0.152 -0.127
Mature stage -0.063 -0.089 -0.076
Average -0.044 - 0.055 -0.049
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