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Preliminary Study on the Allelopathy of Important Chinese Medicinal Herbs in Gansu Province

ZHANG Bo et al
Abstract

(College of Life Science, Northwest Normal University, Lanzhou, Gansu 730070 )
The allelopathic effects of aqueous extract of roots and above - ground organs from Astrgalus membranaceus var. mongolicus (Bag)

Hsiao, Glycyrrhiza uralensis Fisch, Scutellaria baicalensis Georgi and Codonopsis pilosula (Franch.) planted in Longxi of Gansu province on
receiverplants' seed germination and seedling gronth were sutdied. The result showed that A. membranaceus var. mongolicus and C. pilosula
(Franch.) had stronger allelopathic potentiality, but their effects were not the same in different organs. The order of multiple effect was A.
membranaceus var. mongolicus> C.pilosula > G. uralensis > S. baicalensisi. The allelopathy of roots was stronger than that of the above- ground

organs, and rain eluviation was one of ways of allelochemicals releasing.
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Table1 Influence of water extracts from different parts on the receptor seed germination and seedling growth
Receptor Organ donor Germination rate  Germination index Root length Seedling height Root dry weight Seedling dry weight Combined effect
Root -0.048 -0.069 -0.647 -0.524 -0.500 -0.412 -0.335
Wheat Stem, leaf -0.034 -0.123 -0.397 -0.342 -0.238 -0.369 -0.251
Root -0.139 -0.095 -0.510 -0.297 -0.509 -0.399 -0.325
Cucumber Stem, leaf -0.118 -0.075 0.018 0.068 -0.360 -0.265 -0.122
Root -0.158 -0.258 -0.895 - 0.450 - 0.542 -0.283 -0.431
Radish Stem, leaf -0.258 -0.373 -0.434 -0.209 -0.228 -0.301 -0.301
Root -0.274 -0.351 -0.543 -0.275 0.572* - -0.174
Cabbage Stem, leaf - 0.436 - 0.546 0.138 0.331 0.085* - - 0.086

(3 3 ) RI ;a ,n=36, *
RI
Note: The combined effect shows the same organ water extract affected by each indicator; Other data stand for the RI average value under different treatments
(three concentrations, three repeats) to receptors; a is the original data, n=36, * stands for Rl of plant dry weight. The same as follows.
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Table2 Effect of water extracts from different parts of Dangshen on the seed germination and seedling growth of receptors

Receptor Organ donor Germination rate Germination index Root length  Seedling height Root dry weight Seedling dry weight Combined effect

Root -0.088 0.019 -0.418 -0.310 -0.384 -0.172 -0.226
Wheat Stem, leaf -0.034 -0.013 -0.270 -0.123 -0.242 -0.049 -0.122
Root -0.065 -0.215 -0.347 -0.179 -0.230 0.070 -0.161
Cucumber Stem, leaf -0.008 -0.126 -0.363 0.127 -0.075 0.195 -0.042
Root -0.160 -0.295 -0.832 -0.600 -0.753 -0.562 -0.534
Radish Stem, leaf -0.200 -0.210 -0.622 -0.120 - 0.305 -0.201 -0.276
Root -0.068 -0.330 -0.516 -0.198 0.550* - -0.112
Cabbage Stem, leaf -0.147 -0.414 -0.173 0.365 -0.415* - -0.157
2.3 4 :
(3 3 . : ,
3

Table 3 Effect of water extracts from different parts of Glycyrrhiza on the seed germination and seedling growth of receptors

Receptor Organ donor Germination rate Germination index Root length Seedling height Root dry weight Seedling dry weight Combined effect
Root -0.070 -0.038 -0.338 -0.320 0.020 -0.174 -0.153
Wheat Stem, leaf -0.073 -0.188 -0.331 -0.303 -0.097 -0.165 -0.193
Root -0.073 -0.077 -0.026 -0.364 -0.051 -0.056 -0.108
Cucumber Stem, leaf -0.023 -0.038 -0.173 -0.095 -0.030 -0.030 -0.065
Root -0.025 -0.041 -0.615 -0.170 -0.628 -0.337 -0.303
Radish Stem, leaf -0.020 -0.089 -0.292 0.039 0.072 -0.389 -0.113
Root -0.120 -0.106 0.243 0.268 -0.001* - 0.057
Cabbage Stem, leaf -0.444 - 0.557 0.053 0.298 0.082* - -0.114
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Table 4 Effect of water extracts from different parts on seed germination and seedling growth of receptors

Receptor Organ donor Germination rate Germination index Root length Seedling height Root dry weight  Seedling dry weight Combined effect

Root -0.040 -0.096 -0.107 -0.109 -0.112 -0.110 -0.096
Wheat Stem, leaf -0.033 -0.094 -0.289 -0.132 -0.097 -0.144 -0.132
Root -0.090 -0.145 0.333 -0.176 0.078 -0.016 -0.003
Cucumber Stem, leaf 0.007 -0.056 -0.149 -0.264 -0.050 0.086 -0.071
Root -0.091 -0.157 -0.287 -0.076 -0.215 -0.172 -0.166
Radish Stem, leaf -0.003 -0.030 -0.253 0.036 -0.146 -0.244 -0.107
Root -0.250 -0.154 0.121 0.171 -0.036* - -0.030
Cabbage Stem, leaf -0.214 -0.123 -0.213 0.267 - 0.084* - -0.073
25 4 (9 5 : 4
4 : , ,
> > > ,
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Table5 Synthetic impacts of water extracts of 4 kinds of donors on 4 kinds of acceptor plants
Donor Wheat Cucumber Radish Cabbage Combined effect
C.pilosula membranaceus var. mongolicus -0.293 -0.224 -0.366 -0.130 -0.253
C.pilosula -0.174 -0.102 -0.405 -0.135 -0.204
G.uralensis -0.173 -0.086 0.208 -0.029 -0.124
S.baicalensisi -0.114 -0.074 -0.137 -0.052 -0.085
1 4 RI ,N=432; 1 1 RI ,n=108

Note Synthetic effect stands for the mean of one donor water extract on 4 receptors Rl, n=432, other data stand for the mean of one donor V\ater extract on one
receptor RI, n=108.
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28 Table1 Comprehensive conditions of nutrition analysis for Kidney
' ' bean
267 133 82 Nutrition Average Highest Relative Lowest Relative
composition value  value nutrition value value nutrition value
; 84 83 Ve 2141 2972 4953 790 1317
3 Ve 080 1.34 8.93 0.26 1.73
Protein 015 194 2.59 0.02 0.15
) ) ' Ca 77.14 121.00 151 40.23 0.50
, Fe 025 055 0.46 0.11 0.09
Zn 023 037 0.03 0.14 0.09
@ 100¢g
:Ve Ve mg/100 g
200, 0.4q, 10.5¢g, 159, : ¢/100g
210.0 pg, 420mg, 1.5mg, 0.4 mg¥; Note: The units of average value, highest value and lowest value of V¢, VE,
8 Ca, Fe and Zn contents are all mg/100 g fresh weight; The units of
' average value, highest value and lowest value of protein contents are
A C, , 100 g fresh weight.
2
Table2 Analysis results of part of nutrition ingredient in Kidney bean
. kg .
: mg/kg Relative ; mg/ Relative
Type Variety name Content  nutrition value Type Variety name Content nutrition value
A 270 mg/kg 297.20 49.53 Variety 9 620.00 12.83
286.20 47.70 1000 mgkg 1210.00 15.13
Varieties of V¢ content above 73-8 278.90 46.48 1149.00 14.36
270 mg/kg 273.00 45.50 Varieties of Ca content 1034.00 12.93
271.60 45.27 above 1 000 mg/kg 2 1034.00 12.93
271.60 45.27 1019.00 12.74
Ve 10 mg/kg 13.40 8.93 3 mg/kg 5.56 4.63
12.50 8.33 4.70 3.92
Varieties of Ve content above 12.40 8.26 Varieties of Fe content 3.67 3.06
10 mg/kg 11.30 7.53 above 3 mg/kg 2 341 2.84
83-B 11.20 7.47 3.34 2.78
11.20 7.47 3.34 2.78
11.20 7.47 3 mg/kg 3.72 2.48
73-8 11.10 7.40 3.24 2.16
10.80 7.20 Varieties of Zn content 2 3.19 213
10.80 7.20 above 3 mg/kg 3.15 2.10
10.60 7.07 3.07 2.05
9000 mgkg 19 400.00 25.87 3.01 2.01
Varieties of protein content above
9 000mg/kg
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