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Allelopathy of ginseng root exudates on pathogens of ginseng
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Abstract; We investigated the allelopathy effects of root exudates benzoic acid; 1,2-benzenedicarboxylic acid bis ( 2-
methylpropyl) ester; hexadecanoic acid; and 2,2-bis(4-hydroxyphenyl) propane of ginseng ( Panax ginseng) at different
concentrations on the colony growth and conidia germination rates of Rhizoctonia solani, Alternaria panax, Phytophthora
cactorum, Sclerotinia schinseng, Cylindrocarpon destructans, and Trichoderma viride of ginseng. The results showed a
significant variation in the allelopathy effects of root exudates on pathogens and Trichoderma viride. Benzoic acid at
concentrations that correlated negatively with the colony growths of Rhizoctonia solani, Sclerotinia schinseng, and
Cylindrocarpon destructans and the conidia germination rates of Alternaria panax and Cylindrocarpon destructans correlated
positively with the colony growths of Alternaria panax and Trichoderma viride. Tt inhibited the colony growth of Phytophthora
cactorum at low and high concentrations and accelerated the growth at a medium concentration. 1,2-Benzenedicarboxylic

acid bis(2-methylpropyl) ester at concentrations that correlated negatively with the colony growth of Rhizoctonia solani,
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Alternaria panax, Sclerotinia schinseng, and Trichoderma viride, inhibited the colony growth and the conidia germination
rate of Cylindrocarpon destructans at low and high concentrations and accelerated them at a medium concentration. It
inhibited the colony growth of Phytophthora cactorum at low and medium concentrations and accelerated it at a high
concentration. Concentrations of 2,2-bis (4-Hydroxyphenyl) propane that correlated negatively with the colony growths of
Rhizoctonia solani, Alternaria panax, Phytophthora cactorum, and Trichoderma viride and with the conidia germination rates
of Alternaria panax and Cylindrocarpon destructans, inhibited the colony growths of Sclerotinia schinseng and Cylindrocarpon
destructans at a high concentration and accelerated the growths at a medium concentration. Concentrations of hexadecanoic
acid that correlated positively with the colony growth of Cylindrocarpon destructans, Phyiophthora cactorum and Trichoderma
viride correlated negatively with conidia germination rate of Cylindrocarpon destructans and inhibited the conidia germination
of Alternaria panax at a medium concentration. Also we found that, mixture that mixed with four root exudates equally at

concentrations correlated negatively with the colony growth of pathogens and antagonistic Trichoderma strain of ginseng.

Key Words: Panax ginseng; root exudates; pathogens; allelopathy
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W) 3 35 7 B BR ( benzoic acid ,A) AP I ER — 5 TH5 (1,2-benzenedicarboxylic acid bis(2-methylpropyl )
ester, B) .1 75E (hexadecanoic acid,C) Fl 2,2-— (4-5#7 % ) A% (2,2-bis (4-hydroxyphenyl) propane,D) FiF
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o/L BB . FHRB WA 73 | BUK B J5 i B — L B el 4 Rk & BB G981 1.0.0. 1 ml 1 0. 01 ml
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B4 K Z 2 B EWH (B 3) .
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R4 Root exudates R4 W44 Root exudates
1 RGNS LR K K2 RRIBYH N NS BB A K
Fig. 1 Allelopathy of root exudates on the colony growth of Fig. 2 Allelopathy of root exudates on the colony growth of
Rhizoctonia solani Alternaria panax
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KRB ERSE . 2,2-— (48085 ) PUBe ik BE AL PR B ¥ AR A R AR T X0 JR , r ol P32 A JH o o A R R R A BT T
w L EARE , MR E VR A R R E M H (& 4) .

2 0.002g/L ® 0.02g/L 0.2g/L 8 0.002g/L & 0.02g/L 0.2g/L

o

(e

WA KHE R (mm/d)
Colony growth rate
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Colony growth rate
~

(=)

CK CK
M ZR 4 W44 Root exudates M ZR 4 W44 Root exudates
B3 RR WA NS BB A K K4 RRFWBYHI N NS K
Fig. 3 Allelopathy of root exudates on the colony growth of Sclerotinia Fig. 4 Allelopathy of root exudates on the colony growth of
schinseng Cylindrocarpon destructans
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E EW AP I A KR B TR AT, 2,2-— (4-FHE3E ) TR vk B Ak T B 9% A K R 15 % R
FE, PR B R AR KRR B3, MR B v A KB R E M (B 6) .
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2 %z
HE 6 # 210
:K é 4 3—)\ >
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>0 2 #‘5&8
® 0 ! I I sl 0
CK
R4 W43 Root exudates W ZR W44 Root exudates
BS  RRIBYE I NSRBI K6 HRMIBYIE I N LR EOARTEE A K
Fig. 5 Allelopathy of root exudates on the colony growth of Fig. 6 Allelopathy of root exudates on the colony growth of
Phytophthora cactorum Trichoderma viride
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Pathogens of ginseng and 7Trichoderma strain
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Fig.7 Allelopathy of root exudates on the colony growth of pathogens and Trichoderma strain of ginseng
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Fig. 8  Allelopathy of root exudates on the conidia germination of Fig. 9  Allelopathy of root exudates on the conidia germination of
Alternaria panax Cylindrocarpon destructans
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