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Allelopathic effects of extract from old ginseng soil on seed
germination and seedlings growth in rice
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Abstract: [Objective] The allelopathic effects of extract from old ginseng soil on seed germination and
growth and photosynthesis of rice were investigated to provide reference for ginseng-rice rotation. [Meth-
od]) The deionized water was used as the control ,both bioassay methods and pot experiment were done to
measure germination rate,root and shoot length, biomass, root vigor, electric conductivity, soluble protein
and chlorophyll content,and net photosynthesis rate of rice seedlings under 10,20 and 40 g/ml water ex-

tract concentration. [Result] After treated with different concentrations of extract from old ginseng soil,
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rice seed germination rate,shoot height and biomass were all promoted than the control when the treatment
concentration increased. Germination rate exhibited significant differences at 20 g/mlL and 40 g/mlL treat-
ments(P<C0. 05). The biggest fresh quality and dry quality of single plant were respectively 14. 22 mg and
1. 66 mg when the concentration was 40 g/mlL. The change of rice shoot height were unobvious compared
with the control, but root lengths all were significantly inhibited after treated with different concentra-
tions. The soluble protein contents gradually enhanced at middle and higher concentrations. However, root
vigor of rice exhibited a dose-dependant treated with concentration changing. The chlorophyll synthesis was
inhibited significantly with the increase of concentration from 10 g/mL to 40 g/mL of the control. Absolute
EC of leaves all was lowered. The net photosynthesis rate showed stimulatory effect under 10 and 20
g/ml,and inhibitory effect under 40 g/mL slightly. [Conclusion] Taken together,extract from old ginseng
soil had stimulating allelopathic effects on seed germination and seedling growth of rice but root length.
Both root vigor and net photosynthesis rate exhibited promotion at lower concentration and inhibition at
higher concentration.

Key words: extract from old ginseng soil;rice;seedling growth;photosynthesis;allelopathic effect
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Table 1 Changes of germination rate and length of root and shoot in rice after treated with extract from old ginseng soil
Y 76 1T B e
%Eﬂ(y‘{mﬁf‘i%>§/ & 2F % Germination rate i Shoot height R Root length
g+ mL
Extract W 5E {8/ % 58 (i /cm M 5E {8/ cm
. RI RI RI
concentration Value Value Value
0(CK) 0.82740.02 0 1.2340.07 0 3.4940. 20 0
10 0.87340.01 +0.052 1.3740.06 +0.102 3.244+0.15 —0.071
20 0.88040.01" -+0.060 1.3840.09 -+0.108 3.14+0. 21 —0.101
40 0.89340.07" +0.073 1.4340.03 +0.139 2.9140.10" —0.166

W RT  + RoRARBEAE AT . — KRR IHIAE T 5 = Al % = M350 R AE P=0.05 Al P=0.001 /KF L 5XFBA RFE 25, LUTERMARN,

Note:In RI column, +indicates promotion, —indicates inhibition; * and * * indicate significant differences among the treatments at 0. 05

and 0. 001 level respectively. The same as below.

F 2 B8.10,20 A1 40 g/mL #2 H + 541 B
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- 9 R ECTR Ak B X 4 v M b S RN M R T e AT

s O e BEAE o B T 30 o A A P SR R
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HH 2% 2 b 1 38 $ BTG ZK R b T 358 40 A K G R e R
T &8, 0,10,20 A1 40 g/mL %2 Hb 4 S B
Qb PR KR L HLRR AR B 5 4 i 8 B 10, 84, 11. 34,

13.25 Fl 14. 22 mg, PR T A4 ¥y & 4 53k 5 1. 33,
1.41.1.57 1 1. 66 mg.
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Table 2 Changes of biomass of above ground and under ground in rice after treated with extract from old ginseng soil

PR IBOHE ot 1 vk BT/ by T i R FB T i i A b T i
(g+mL™1) Aboveground dry quality Underground dry quality Aboveground fresh quality Underground fresh quality
Extract W EfE/ (mg « #£~D) RI W EfE/ (mg « #£~D RI W e/ (mg « #k~D RI W e/ (mg « #k~D RI

concentration Value Value Value Value
0(CK) 0.69%0.02 0 0.64+0.03 0 5.1740.23 0 5.67+0.29 0
10 0.76+0.04 +0.015 0.65+0.01 +0.044 5.414+0.23 +0.043 5.93+0.23 +0.092
20 0.86+0.03" +0.098 0.71%0.02"* +0.192 6.40%0.26" +0.172 6.85+0.10" +0.197
40 0.9740.04" +0.072 0.69+0.02 +0. 268 7.07%+0.23" +0. 206 6.76+0.06" +0.161
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H5CK 2R BFEP<0.05,09IE T 1.99% M
2.40%,

0055
Tep
%, 0.054
g2
< o
@ S 0.053
©
g & 0052
=4
0.051 —
10
PRBOB R E R /(g e mL™)
Extract concentration
P18 o 2 b S 4R U AL 315
JKFE S s MR S R AR A
Fig. 1 Content of soluble protein in rice after treated

with extract from old ginseng soil
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K FEAERRMAA Ll T I A AL BSOS R BB W
A 52 0 A PR 2ok AR L T A B K R R AR
2.3 ESMTERENEXMAKBHRFBSERNSEX
piESEA )
AEL ) 20 i X B 35 114 28 A B 7 R A U )
32 3] 396 5% T 30 O N A A o 2 1 I G o R
R U B 52 458 4 B ™ B A £ O E ] EC &
o AN TR BT R R Y 2 2 b g B O A K AR &)
B EC (. 4t R e B RT LR 3. i
3 AU, & ik B S i IR BOR AL B 48 h S

& 2 AT LG HY L A B 48 h S 4% BB MK B S S+
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-2 22 25 o Bt 4 2 i 4 398 1 JCTR o 0 e 8 T v i At
B B, 10,20 Al 40 g/mL &5 b 4 SR
BORA UK Rt E S &S CK Mt &
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b A 394 O I 5 M 4K
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o
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S
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&S E/(mgeg )
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Fig. 2 Content of total chlorophyll in rice after treated

with extract from old ginseng soil
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by 1 598 4 IBOUR Ak A K A I ) AR i B R O M
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WG 242 M+ AR BOR BT W 40 g/mL
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Table 3 Changes of seedlings EC and net photosynthesis rate in rice after treated with extract from old ginseng soil

ﬁixﬁﬁ%7¢>g/ i %f i, 5% Absolute EC FXFHL 5% Relative EC ¥4 3% Net photosynthesis rate
g+ mL
Extract WEM/(pS+ em™ 1) RI sEE/ % Ry TWEM/(pmol e m™2 e 57 Ly
concentration Value Value Value
0(CK) 19.60040. 23 0 0.19+0.08 0 10, 8040, 94 0
10 8.533+1.09"* —0.565 0.08+0.02" —0.578 11.20+1.13 +0.036
20 8.900%1.26"* —0. 546 0.13+0.01 —0.316 12.30+0. 87 +0.122
40 8.567+0.98" * —0.563 0.092£0. 04 —0.526 8.9840.77 —0.169
2.4 ESHMITERINADKBHERRZRETINS LY S A P ATE — B LR RIE R E
i AR o B2 w2 AR A 10 7= R

ANTR) T e S S i SRR U AL B 48 h )
KRBT AR R 1GR9 AR AL UL 3. f & 3 T L Bl
&2 M AR IO T vk B A 3 K R AR RIS
T2 T = 5 AR 1 Ak g, v I 5 R
2 4 A R OB AL PR KRB AR ARG ) fe s R R
WA TR 2 . 5 CK A H 3 S R BN A UE R
THEMRARIE S5 CK & 63, 620 f128. 7% 5 i
HIRE N 40 g/mL B, 2 i A 55 ORI A2 3 1
FH 2 W08 55 o ARG T CKL 3R B 4% B 4 il 4
LB CKBRIRT 16. 6%, Uil S+ S5 I
Qb B 7K R AR 22 6 7326 Bk SR (1% AR A 5 17 A 51
A S R
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Fig. 3 Changes of rice root vigor after treated with different

concentration extracts from old ginseng soil
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