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Inhibition of different soil extracts on growth of ginseng seeds
LI Yong, ZHU Dian-long, HUANG Xiao-fang, DING Wan-long
(Institute of Medicinal Plant Development, Chinese Academy of Medical Sciences
and Peking Union Medical College, Beijing 100193, China)
Abstract: Objective To study the inhibition of ginseng or American ginseng-uncultivated soil, and
ginseng rhizosphere soil extracts on the growth of radicle and hypocotyl of germinant ginseng seeds. Meth-
ods Soil samples were extracted with methanol, and for each soil extracts, ginseng seeds were dealed
with six different concentration, respectively. After cultivated a period of time, the length of radicle and
hypocotyl in different treatments was compared with the control to estimate their inhibitory effects on the
growth of ginseng seeds. Results Extract of rhizosphere soil inhibited the growth of ginseng seeds
strongly, soils that cultivated ginseng or American ginseng inhibited the growth of ginseng seeds in some
degree, and showed the character that accelerated in lower concentration and inhibited in higher concentra-
tion. Ginseng or American ginseng-uncultivated soils had no significant effect on the growth of germinant
ginseng seeds. Conclusion Autotoxic substances present in gensing rhizosphere soil and ginseng or
American ginseng-cultivated soils, and the inhibitory effect on the growth of ginseng seeds are correspond-
ing to the concentration of autotoxic substances.
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Table 1 Analysis of variance of different soil extracts on radicle growth of ginseng seeds

o a 3 9, 3
SHES MAR/ML }K’lﬁk/mm— myE/% FEN
W EE RER BE REE HER BEVHM HEBE BF FH P
A 50 9.73 1.27 0.38 13.9 11.26 3.39 HEER 0.04 5 0.0 0.37 0.87
100 10.00 1.13 0.33 11.5 9.98 2.88 HALR 1.35 66  0.02
150 10.08 1.51 0.43  10.8 13.31 3.84
200 9.77 2.09 0.58 13.6 18.48 5.13
250 10.45 2.07  0.62 7.5 18.29 5.51
300 10.31 1.38 0.38 8.8 12.19 3.38
B 50 10.25 1.29 0.37 9.3 11.40 3.29 HAEER 0.22 5 0.05 4.18 0.00**
100 9.10 0.88 0.28 19.5 7.75 2.45 HALER 0. 65 61 0.01
150 9.33 1.16 0.33 17.4 10.22 2.95
200 8.50 1.00 0.29 24.8 8.8 2.56
250 9.00 1.33 0.42 20.4 11.79 3.73
300 8.27 1.27 0.38 26.8 11.26 3.39
C 50 7.67 0.78 0.23 32.2 6.89 1.99 HEER 0.35 3 012 872 0.00%*
100 8.78 1.72 0.57 22.3 15.20 5.07 HIALER 0.53 39 0.01
150 9.00 1.10 0.33  20.4 9.69 2.92
200 10.45 1.57  0.47 7.5 13.92  4.20
250
300
D 50 10.45 2.84 0.86 7.5 25.14 7.58 HEFER 0. 08 5 0.015 0.68 0.64
100 9.50 1.38 0.40 16.0 12.23 3.53 HATH 1.55 68  0.02
150 10.31  1.44  0.40 8.8 12.71 3.53
200 9.58 1.31 0.38 15.2 11.60 3.35
250 10.00 0.82 0.23 11.5 7.23 2.00
300 9.62 1.94 0.54 149 17.15 4.76
E 50 9.00 2.86 0.8 20,4 25.31 7.31 HMETER 0.10 5 0.02 0.45 0.81
100 8.50 2.32 0.67 24.8 20.50 5.92 HAER 2.68 60 0.04
150 9.82 2.86 0.86 13.1 25.28 7.62
200 873 2.45 0.74  22.8 21.70 6.54
250 8.56 1.94 0.65 24.3 17.20 5.73 '
300 9.09 1.45 0.44 19.6 12.80 3.86
F 50 8.70 1.77 0.56  23.0 15.63 4.94 HlEAER 0. 30 5 0.06 2.87 0.02*
100 9.75 2.38 0.69  13.7 21.05 6.08 HHNAR 1.25 59  0.02
150 7.22 1.72 0.57 36.1 15.17 5.06
200 8.08 1.24 0.36 28.5 10.98 3.17
250 8.64 1.21 0.36 23.6 10.69 3.22
300 8.00 1.18 0.36  29.2 10.47 3.16
CK i B 11.33  2.97 0.77

MR = AT — X IR /XHE X 100% R P 41 I 5 2R A L MR B Y HER LB RBRR LR ERNESR 4E %R RREH
LRBEMAREELBE TR« "REERBE  « »"RREFEBEE 2R

Inhibitory ratio= (samples —control)/control X100%. In Table, variation within group showed variation of different statistic samples

treated with same soil extract and at same concentration, variation between groups showed variation of statistic samples treated with same soil

extract at different concentration ' *  showed more significant differences; ' * * ' showed most significant differences (Table 2 is same)
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"Fig. 1 Inhibition of different soil extracts

on radicle growth of ginseng seeds
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Table 2 Analysis of variance of different soil extracts on hypocotyl growth of ginseng seeds
BE$#i K /mm mHE/ % VED R
TS WAR/uL — - — —
BE HFEE FER BE REX FER BEYHFM ABE HF FH P
A 50 13.91 1.70 0.51 1.3 12.07 3.64 HARER 0.28 5 0.06 0.72 0.61
100 11.90 1.44 0.46 15.6 10.29 3.25 HANER 4.98 64 0.08
150 11.58 8.51 2.46  17.8 60.36 17.43
200 13.33  2.01 0.58 5.4 14.31 4.13
250 12.00 1.76 0.51  14.9 12.48 3.60
300 13.46  2.37 0.66 4.5 16.81 4.66
B 50 9.20 1.40 0.44 34.8 9.93 3.14 HmELER 0.28 5 0.06 5.52 0.00"*
100 11.31 1.55 0.43 19.8 10.99 3.05 HNER 0.68 68  0.01
150 850 1.00 0.29 39.8 7.10 2.05
200 9.85 1.57 0.44  30.2 11.17 3.10
250 10.07 1.44 0.39  28.6 10.22 2.73
300 9.67 1.37 0.40 31.5 9.73 2.81
C 50 8.92 2.02 0.58 36.8 14.33 4.14 HAFER 0.75 3 0.25 23.31 0.00**
100 7.11 1.05 0.35 49.6 7.44 2.48 HARER 0. 37 35  0.011
150 7.10 1.37 0.43  49.7 9.69 3.07
200 3.33 0.74 0.26 76.0 5.28 1.87
250
300
D 50 12.40 1.51 0.48  12.1 10.69 3.38 HEER 0.10 5 0.02 1.62 0.17
100 12.50 1.58 0.50 11.4 11.23 3.55 HAHNER 0. 80 65  0.01
150 13.80 1.03 0.33 2.1 7.33 2.32
200 12.15 1.91 0.53 13.8 13.55 3.76
250 12.92  1.75  0.49 8.3 12.45 3.45
300 13.13 1.36 0.35 6.9 9.63 2.49
E 50 8.57 1.22 0.33 39.2 8.66 2.32 HAFER 1.17 5 0.23 22.45 0.00""
100 10.18 1.54 0.46 27.8 10.92 3.29 HANER 0.68 65 0.01
150 10.70 1.95 0.62  24.1 13.82 4.37
200 11.55 1.29 0.39 181 9.18 2.77
250 7.17 1.34 0.39  49.2 9.46 2.73
300 6.62 1.33 0.39 53.1 9.37 2.60
F 50 8.11 2.03 0.68 42.5 14.36 4.79 HAFTR 0. 86 5 0.17 8.07 0.00**
100 8.42 1.17 0.34 40.3 8.27 2.39 HARLR 1.15 54  0.02
150 9.90 1.73 0.55 29.8 12.25 3.87
200 10.33  2.29 0.76  26.7 16.24 5.41
250 9.67 3.00 0.87 31.5 21.24 6.13
300 4.88 1.36 0.48  65.4 9.61 3.40
CK % H 14.07 2.09  0.54
tor . MESHETEHRBETR . L EBRLER. L BEY
14F —— A-HRAEI L
g 12 *g-gﬁfimri EEEYR. T BRES R B EEN TR
e C~ TN SR
a S AR B T KR BFST, LUK X A2 00 f W69 4L 4 4
5 6 O dptee BB EER BELBEATRGRA AS,
.y N ki FivE S5 W B 00 R 1 BT B 3
% 7750 100 150 200 250 300 TAMWER., RREEVHAASRELRRE
R AR L YIBRIE T BR300 HL R PR R LR F 0 R 1

B2 ARLINERUTABHFEREKNAEN
Fig. 2 Inhibition of different seoil extracts

on hypocotyl growth of ginseng seeds
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Effects of drought stress on photosynthetic characteristics in Hemsleya zhejiangensis
Al Jian-guo, JIN Song-heng
(School of Forestry and Biotechnology, Zhejiang Forestry University, Lin’an 311300, China)

Abstract: Objective
culture process. Methods
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To investigate the requirement of water in Hemsleya zhejiangensis during the
The chlorophyll content, the gas exchange, and chlorophyll fluorescence
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