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Inductive effects of fungal pathogens of American Ginseng and
Ginseng on chitinase and cellulase of antigonistic actinomycetes

YU Yan-hua*, XUE Quan-hong", TANG Ming®

(a College of Life Sciences b College of Resources and Environment ,c College of Forestry,
Northwest A& F University ,Yangling » Shaanxi 712100, China)

Abstract: [Objective)] Inhibitory mechanism of antigonistic actimomycetes fighting against fungal
pathogens of soil-borne disease in American Ginseng and Ginseng was studied. [Method] The inductiveness
was assessed by the activity of chitinase and cellulase, which were induced from 9 strains of antigonistic ac-
tinomycete by using 5 dried strains of fungal pathogens of American Ginseng and Ginseng as C-source in
liquid culture medium and DNS measurement, and the mutual effects were observed between antigonistic
actinomycetes and fungal pathogens of American Ginseng and Ginseng through the method of building
pieces on plate. [Result] @ The activity of chitinase and cellulase, which was mainly distributed among
7.17—11.58 and 6. 14—21. 20 U,respectively,differed from 9 strains of antigonistic antinomycete induced
from 5 strains of fungal pathogen of American Ginseng and Ginseng. The powder of Phytophthora cacto-
rum could induce antigonistic actinomycetes to produce much more chitinase and cellulase. @ The mutural
effects between mycelia of Actll,Actl3,Act24 and Cylindrocarpon destructans ,Cylindrocarpon sp. ,such

as winding and decomposition,were observed distinctively. [Conclusion) The mycelia of 5 strains of fungal
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pathogen of American Ginseng and Ginseng could induce 9 strains of antigonistic actinomycete to produce

chintinase and cellulase; 9 strains of antigonistic actinomycete had inhibitory effects on the growth of 5

strains of fungal pathogen of American Ginseng and Ginseng by producing cell-wall degrading enzymes,

such as chitinase and cellulase, which can promote mutural effects between mycelia, such as winding, de-

composition.

Key words: American Ginseng; Ginseng; fungal pathogen;inducible enzyme; actinomycete; chitinase;

cellulase
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Table 1 Induction on activity of chitinase in actinomycete fermented liquid by 5 strains of fungal
pathogen of American Ginseng and Ginseng U
ﬁﬁ(%ﬁ%?ﬁ%% . E@’%@E‘ E@%’B@ E@’Z‘ /\%%J&%ﬁﬁ%? NS B B ]
Actinomycete CK JER T 1 JEI T 2 SRR Cylindro- o Xp C-V/%
No. C. destructans 1 C. destructans 2 P. cactorum carpon sp. N.radicicola
Actl 32.4240.14 9.684+0.17 8.39+0.11 8.04+0.02 7.3040.05 8.16+0. 62 8.31 10. 41
Act? 39.33740. 44 8.25+0.19 7.174+0.02 9.214+0.92 7.294+0.02 7.184+0. 04 7.82 11.49
Actll 34.144+0. 30 8.56+0.79 7.444+0.02 11.20+0. 42 7.8840. 44 7.57+0.13 8.53 18.22
Actl2 34.7240.10  8.5440.36 7.43£0.06  11.5840.88  7.65%0.29 9.26+0. 22 8.89 18.79
Actl3 35.6140. 26 9.3040. 26 8.29+0.11 7.874+0.04 7.274+0.06 7.224+0.04 7.99 10. 71
Act24 38.0840.17 7.74+0. 20 8.16+0.08 9.0740. 64 7.294+0.11 7.224+0.06 7.90 9.60
D141 31.8440. 23 7.754+0.28 7.60£0.05 9.474+0. 66 7.56£0.02 7.594+0.08 7.99 10. 36
D154 39.2940.17 8.2640.25 7.374+0.02 8.44+0.78 7.494+0.11 7.51+0.13 7.81 6.35
D220 47.9040. 17 7.83+0.04 7.46+0.00 8.43+0.90 7.57+0.06 7.67+0.04 7.79 4.90
Xa 37.04 8.43 7.70 9. 26 7.48 7.71 — —
CV/% 13. 28 8.07 5.87 14. 30 2. 81 8.51 — —

M1 I8 LLATF 4 TR i B B B A O
Joi»9 BRBCER TR W LT BT E M BIE 22 R AR
7.79~8.89 U HA[R]E I FL 8 175 3 IR AL T
Jo I AR S RO 2R K, 4,906 ~18.79 %,

2.2 MARREENBMEEFEZBARNES
ER
5 B I L TR TR R 75 5 Ak BRI R TR R T AR ) T
YE R MEE P WL 2,

K2 SHFEREFHANMEARABRRTEZTBEENSESER

Table 2 Induction on activity of cellulase in actinomyce fermented liquid by 5 strains of fungal
pathogen of American Ginseng and Ginseng U
ﬁﬁ(%ﬁﬁﬁﬁ% . E#Z\@? E(ﬂﬁ%‘!fﬁ ﬁ‘?ﬁé% )\%"i}%ﬂ%fﬁﬁ NS B
Actinomycete CK JER T 1 JERH 2 LR Cylindro- o Xp CV/%
No. C. destructans 1 C. destructans 2 P. cactorum carpon sp. N.radicicola
Actl 18.5940.76  7.4740.09 7.0740.09 6.82+0. 86 7.80+0.09 7.931+0.42 7.42 6.36
Act? 15.37+0. 66 8.48+0.07 8.44+0.11 10. 66+0. 08 10. 63+0. 07 11.56+0. 39 9.95 14. 21
Actll 17.61+£0. 18 7.03+0.54 7.374+0.13 14.31+£0. 20 6.8340.49 6.87+0. 41 8. 48 38.49
Actl2 18.88+0. 07 9.184+0.93 8.3240.47 14.48%+0. 89 7.92+0.55 8.04+0.08 9.59 28.98
Actl3 5.81+0.21 11.04+£0.75 9.34+0. 31 9.1440. 44 8.21+0.99 9.55+0. 14 9.46 10. 82
Act24 19.07+0.73 7.97+0.11 9.05+0.08 17.19+0. 92 8.27+0.17 10, 18+0. 88 10. 53 36. 26
D141 14.55+0.03 8.20+0.45 9.774+0. 34 7.2440. 30 9.96+0. 16 9.55+0.27 8.94 13.16
D154 13.29+0. 48 7.8140.19 7.524+0.28 8.0740.13 7.60+0. 28 7.77+0.28 7.75 2.75
D220 17.68+0.79 7.17+0. 37 6.1440.08 21.2040. 81 7.08+0. 54 6.914+0.17 9.70 66.41
Xa 15. 65 8. 26 8.11 12.12 8. 26 8.71 — —
C-V/% 26.96 14. 97 14. 56 41.02 15.27 18.28 — —

MR 2 LA L5 MR T IR TR AR X 9 Ak i
TR TR A A S A N R R B O AR A
HEZBEIEEN 6. 14~21. 20 U, [a] — £k 18 A [6] 9
JE DA AL B R AF A — RE 22 5. 5 Bl R R b, DLV
T 200 % B TR VR N M — B VR IS, ST 49 &1 4 2 TG
FIAR 5 2Bk 1212 U F1 41,02 %, 26 B PG 7

B PEFENT O BRCLR B AT 4k K A R S B 8
5 o HLAEAS [R) R0 2 1R ) A A3 K 25 5. A LA AT 35
TE A 0 M — IR TR 0 3% 3R I (CRO o, 3R 0 2k 1 0 47
Y ZREIEME N 5. 81~19.07 U, B Actl3 4p, H4 8
MR TR I VE M A S A A R B PE I B & T 5
R D L B A A, LR M AN R . TR S 5
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AN K ABA (7] 302 TR TR AR 1) 2T 4 2R S AR S R A
FHEBRKESR N 2.75% ~66. 41% . H v D154 1

E

21 24 R Wl MR S AR BRI L T D220 fi e . R WOR
7] Ji BB 6 D154 25 48 R Bl & i i5 R EH 25 =
AR AAXT D220 1 £F 4t K B 5 BAEAE W] 1 22 7
PUVE S W 5 T R N D220 1915 S E ] feoi , Hogf
WeEWIE 1k 21,20 U, WV S BB R E 2
) 3.5 1.
2.3 EPHEZEMNREERHZLNARER

Az B 02 TR RT3 it L TR T 22 (%) S AV R o)
YEF 4350 UL & 1 FinER 3,

PR 1 A iy R TR X i TR 2 B A A T (X 40)
A. Act11—81782;B. D141—81782;C. Act24—3. 3591;D. D141 —81783;E. Act24—81783;F. Act13—81783

Fig. 1 Inhibitory effects of antagonistic actinomycetes on mycelium of fungal pathogen of

American Ginseng and Ginseng (X40)
x3 EPHEZBFNAESNASHFRERRZNMBERCT

Table 3 Inhibitory effects of antagonistic actinomycetes on mycelium of fungal pathogen

of American Ginseng and Ginseng (7 d)

TR B 5 Y S 1 VSR 2 N 27
Actinomycete No. C. destructans 1 C. destructans 2 Cylindrocarpon sp.
Actll ++ + +
Actl3 + ++ +
Act24 + ++ ++
D141 ++ ++ +

T RN MG R 3 s T Fn A R R .

Note: + +represents winding and rupture obviously; +represents winding and rupture.
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