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Abstract: To study the inhibitory effects of Chaetomium globosum strain FS-01 against Alternaria panax, Sclerotinia

schinseng , Botrytis cinerea, Rhizoctonia solani and Fusarium solani of ginseng pathogens, mycelia, fermentation broth
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and conidia suspension were tested in laboratory. The results showed that Chaetomium globosum FS-01 had certain

inhibitory effects against five kinds of ginseng pathogens by confront culture. Among them, the highest inhibition rate to

mycelia growth of Alternaria panax, reached 30.80%, followed by Rhizoctonia solani, Sclerotinia schinseng, Fusarium

solani and Botrytis cinerea; On the PDA plate mixed with Chaetomium globosum FS-01 fermentation broth, the highest

inhibition rate to mycelia growth of Botrytis cinerea, reached 82.09%, followed by Sclerotinia schinseng, Alternaria pa-

nax, Rhizoctonia solani and Fusarium solani; On the PDA plate mixed with Chaetomium globosum FS-01 conidia sus-

pension, the highest inhibition rate to mycelia growth of Alternaria panax, reached 83.72% , followed by Botrytis cinerea

Rhizoctonia solani, Sclerotinia schinseng and Fusarium solani. Endophytic fungi FS-01 strain had a significant inhibitory

effects, it could be utilized as a biological control resource inhibiting ginseng pathogens.

Key words; mountain-cultivated ginseng, endophytic fungi, Chaetomium globosum, ginseng pathogen, inhibitory effects

NZ (Panax ginseng) J& TLINEL ( Araliaceae) A
ZJ& (Panax ) ZEEFEANY), XFEYAAE
DAY 24 PR, AR T 0 P ofe 38 o Mot s D) g, LA
T BT O A8 9 il I A 0 A8 A 255
FUBE JR 95 25 ( Briskin, 2000 ; Shibata, 2001 ; Yuan et
al.,2012) ., AZ @& —MTER — b ) R K G212
TEMRAEY . i, NSl — R B,
FLAERAH T LA AR X HAR G, BT, BN E
HICEMASHESN 40 20, REC KA NS
i A 25 MLl B (EEFEME,2011) R E N
TAS PR L, NS EZMIHE WA A
Z M B 1 ( Alternaria panax) . N5 W ¥ K #
( Sclerotinia schinseng) | NS KEETRH ( Botrytis cine-
rea) . NZ LMK B ( Rhizoctonia solani) (NS H)H
R ( Fusarium solani) %5 (5 5% Wi 45,2015 ; 5K F5 19
45,2016 /5 07 B 5 2016; ) 5 F A F [, 2015,
2016) , B3 T NS00 5 AL

FHT, B 6 NS0k F 320 k=255, 1k
SN B 5T HLXT T B I6 6 3  ROCR
2, MeAh, o Bl A A 2 250 o S B P U
YR ny AR A, B HL 3% 26 Ak 2% 24 50 % A S FAR
YA I BT BE T B0m 5 7 A 0 245 1 (Kalia &
Gosal, 2011) . HIHEH N A= T BT i A 20 F BN
ShE AR 2 8 (2F I8 FF 45, 2013; Eo et al.,
2014) . WAETEBOE oy H A 6 5 4 3 s i 4 4=
WG TEA Y 2H SN 3 0 AF R ) A 3 R T A
15 B LA W 25 B ( Rodriguez et al. 2009 ; Park et
al.,2017) o WAETRFERE Y B i6 vy 18 4 H
£ {4 ( Chowdhury et al.,2017) . PN 4= B 38 i 34

Ti5 200 L T 9 Jer T 1% 97 0 s 7 | AR Ak S I 248
BE AH O 77 AR T s I N R A AR B R A DT
B s A EHAE R F B BE ST (Emst, 2010) o MR
TERE YA N A T W A A7 25 6], R ) 32 A B8 2%
P2 PRk R P A TR 7 6 R e D T B
— IR A Y S — PP B A R T 1

ARPFRA AT MART S0 7 sy A |2
P BK B 72 1 ( Chaetomium globosum ) NG X4 |
TR TG 7 T | 0 8 2 VORI & T R N 29 it AT
B RIAVE T, LU 4 7 36 N2 F 29 F TN
AR A A R RE B T o B LAt

1 #HEF*

1.1 ##4

L1.1T BHXE A BRBFCH W AR FS-01 iy b AL
B 2 B 4 7 BIF 9 i S 5 g 4 i (R AR OT A
2019) , NSRBI (Alternaria panax) | N2 5
¥ 9% W ( Sclerotinia schinseng ) . N 5 K % % H
( Botrytis cinerea)) | N2 1. }i¥% i ( Rhizoctonia sola-
ni) ANZSHRIEIRNE ( Fusarium solani) M35 Mg K
SFAE Y O AP~ e A ) BRI 2 S A2

1.1.2 B35 5 PDA #5350, M 200 o, 7
ZHE 20 g, BRI 20 g, 7818 /K1 000 mL, PD ¥ {KE;
IrHk: B H 200 g, WA OHE 20 g, ZE IR OK
1 000 mL,

1.1.3 M E Ak & HZQ-F160 4k %5 55 3548 , WA /R
T AR A AR A AR A FR 2 W 5 PLA002 H %5 HL 1 K
V- MR - T A 2 AR AT PR W BMY 2 R SR
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A, g R S A R A Al BT iR AT SW-CJ-
IFD {5 TAE S, R R Jp N e 28 s SR A R
45 A5 LDZX-30KBS 7 3K S 28K K A%, g
G RIT A Nikon TS 5] '8 AH 22 BB, H AR
BN ] PLA002 HLF R, MRl — 4B R 2 AU 8%
AR A FE
1.2 Fik
1.2.1 RERH FS-01 5ALRRE TR IR
PHRFEBIBR B T FS-01 B8 bk A 205 5
TR R 0 6 42 3] PDA SEARE, T 25 °C RIS 554
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i S RO N R TR e P N P
VAR D3 BB Bl F PDA SF-Ale— N, R 25 N S0 Ji
FEYE 1 em b4 A BKE SR E D, [ LA H #2275
NS T 1 AR A X IR (CK) , BB E R 3
W, ET 25 CRRZRMTHIREFR 7 d, WEIL R
ZERIEA IR (XF =%, 2015) . i FRHA AR
mr.

T= (Rc - Rp)/Re x 100% .

Ko TR Re A R A 200 )5 B
K AR ME ; Rp W IR S5 3% N 2005 i 1 T
HEKERTHE,

1.2.2 3RE LA FS-01 £ B s A S Im R H 69 37 4)
A A
1.2.2.1 KR P& B ORAEIREFCE FS-01
FRRTE PDA SEAR Ei%fk 7 d 5 EEHE AT,
FA 5 mm FTFLERFTHC 10 A~ 0F, #8035 45 100
mL PD WARRE FR 30 250 mL HEE M, T BEE &
fFF 25 °C (120 v - min FE s ER R IR T ARG 5557
7 d, TCE AT, B 5 37 0 TR TR 28 A (0 B2 20 A
I IERR L 22, JEIZ 5 000 1+ min” B.L 15 min
EBRUCTE, EIEWR AL R 0.22 wm &Y 405 it 8
LIRS R BRB A FS-01 T & B , B T VKA
(4 °C) TIRAAFH(REE,2018)
1.2.2.2 R W0 N2 it T T 24 A 4 g 4 il 4
WEHL 2 mL il & 47 19 R BEW, A 40 ~45 C 1Y
PDA EA A IR AT, LUINA 2 mL JG K B -F # A
X BB NS SRR TR R T AR g B 25
CHEBERE ARS8 7 d R TF28 3%
W P 75 A K HAR (kL 1998) | dil R A

HUWTF. T= (Rc—Rp)/Re x 100% |

Ko, TORIMHIR ; Re i JC TR K AL B A A
2R R TR A K B BME ; Rp iy R B AL B
S N S0 B R AR AR A
1.2.3 BRETH FS-01 7aF B iF R AT AL R A 6
a4 IR R 7 TR A R AE TE IR 8 R A v s R
7 d, KB ER B AT, i A TG K e AR A
TR VR, FH I R T EA 5 v R I Rk B R
R Tt I} 1076 F 2 PR M BEV , Bl b B VR
WMAEZF 1x10° 1x10°  1x10* 1 x 10° A [ o B
HIFEF BV . WHL 1 mL AR 0B R0, A
40~45 C 1 PDA FARH IRAT, LUMA 1 mL JCTH
KRR AR T BE K N S99 I TR TR D B2 R T 7 Al
ok BT 25 CHERBEEFM TR R TdER
FH A5 28 S0 i B VAR K AR (R A A,
2018) . MR AW .

T= (Rc—Rp)/Re x 100% .

b T IR ; Re 0 B K Ak B h A
S5 I TR A VR AR BRI E Rp AT Bl Ab
PP i NS0 i TR T VR AR K AR YR

2 HR G5

2.1 BRKERH FS-01 B3 ASREBERMINEER
M 1 ATLUE ), BRERE FS-01 W 22X A2
s JEL AT X4 A AN TR R B A A VR, e, xS 2R
B TR 1 41 A e g, A 30.80% , kB A S
SEAIR I NS A T NS AR B R
39K 24.37% 21.39% 19.07% , %F N 2 K % %k
HINH R /N, N 18.53%, MIERBFEHE FS-01
225 NS5 IR B 22 0 IR 3R 7 d B S A
il X3, BRTEFE I FS-01 B 22 5 A\ S50 1 At A
SIKFR A RE TR, e A B X B, 5 A S
BEG TR S A R RN S AR R R R, PR R
BRI XSO KR (B 1)
2.2 BkEFHE FS-01 £ B NS HEERIMHER
MR 2 AT LUF ) BREFEIE FS-01 & BB A
S5 JE B A S A RR B R AR, S, XA
Z: KG9 BRI A o A D B i, ol 82.09% , HER 2
ANSHEZWRHE . NS RBBUEE . NS ST E, 1)
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F1 KETH FS-01 B ASREREKEMHIER

Table 1 Inhibitory effects of Chaetomium globosum FS-01
against growth of ginseng pathogen
e K EHBR MEFES
J— KR WEE
Ginseng pathogen >rowth diameter nhibitory rate (T
(mm) (%)
NS BB 42.11x2.58 30.80
Alternaria panax
CK 60.94+5.36
NS THEIR 43.523.67 21.39
Sclerotinia schinseng
CK 55.36+7.35
NS IREEIE 45.23+2.57 18.53
Botrytis cinerea
CK 55.52+2.68
NS LA 37.18+1.59 24.37
Rhizoctonia solani
CK 49.16+2.61
NS E 46.38+2.56 19.07
Fusarium solani
CK 57.31+2.78
R2 KEXHEFS-01 XEHEXFASHK

FEEEKMISER
Table 2

fermentation broth against growth of ginseng pathogen

_ HEKER Bl
95 R
én/ ;?J?%L . Growth diameter Inhibitory rate (T)
seng pathoge (mm) (%)
NS BB 1 16.14+2.37 74.04
Alternaria panax
CK 62.18+3.16
AZERIR A 13.29+6.32 76.83
Sclerotinia schinseng
CK 57.36+5.19
NS IR 10.122.18 82.09
Botrytis cinerea
CK 56.52+3.21
N SR | 12.58+2.75 73.88
Rhizoctonia solani
CK 48.16+3.41
ASHRIEHHE 17.27£2.17 69.22
Fusarium solani
CK 56.11+3.46

0 91 K 76.83% . 74.04% . 73.88% , %f NS
JETR B H R BN, N 69.22% , 1E 3K B FEH FS-
01 KT b, N 290 D 1 T 7 o AL 1Bl (181 2)

Inhibitory effects of Chaetomium globosum FS-01

K3 KEEEFS01 AFEZRTAS

J% IR B A K HY 0 I 4E A
Table 3 Inhibitory effects of Chaetomium globosum FS-01

conidia suspension against growth of ginseng pathogen

s L B4R 17 4] 22

NS opleniE R

Ginseng pathogen rowth diameter nhibitory rate (T)
(mm) (%)

NS BB E 10.12+3.26 83.72

Alternaria panax

CK 62.18+3.16

NS RIR A 18.15+2.18 68.77

Sclerotinia schinseng

CK 58.12+3.58

NZ KA 10.32+1.27 81.99

Botrytis cinerea

CK 57.31+1.37

N R 11.23£2.69 76.19

Rhizoctonia solani

CK 47.16+£7.52

N 21.28+3.52 62.91

Fusarium solani

CK 57.36+1.29

23KEFRHE FS-01 AFEZFRTASHKEERN
MHER

YA B B A R T 11074 E 3R E
SR FS-01 9617 5k 77 WO N 290 J5 B Y5 A A [R) 72
BE B RIPE AT, Horb b NS BB B 90 i A4E
e, M 83.72% , ok B NS K& W NS 50
W N S A% B AR S 5 81.99% |
76.19% .68.77% , % NS MR JE 9 B 4 il SR d5e /N, Ry
62.19% (% 3) . TEEKEITH FS-01 12T
B b, NS i A T s B L (1B 3)

3 Wi

HAliZ R R TEER ZWHA K
WG AR 2 BURE R PRI | T R 5 2
ez A 25 B in N 200 3 BIE7E R W 2% e
XEUL b A 25 3 W 77 R T B 25 1 ((Saito et al.,
2016) , B 32K 4 B 16 NS0 F 0907 1, LA
e R TR BT R A, N AR TR AR AR E R AR
W, A FE M AEAEZS (8], AT AR 0 b 5 T AR 1R
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A. BRESTH FS-01 5 ASREER XTI 77 B. BRESTH FS-01 5 ASHEBR A MG 775 C. BREFE FS-01 5 AZ KK
BXTIRE R % D. BRBIEH FS-01 5 AS AR E A I 57 E. BRG5EHE FS-01 5 AS U B XI5 5%

A. Confrontation culture of Chaetomium globosum FS-01 and Alternaria panax; B. Confrontation culture of Chaetomium globosum ¥S-01 and

Sclerotinia schinseng; C. Confrontation culture of Chaetomium globosum ¥S-01 and Botrytis cinerea; D. Confrontation culture of Chaetomium glo-

bosum FS-01 and Rhizoctonia solani; E. Confrontation culture of Chaetomium globosum ¥S-01 and Fusarium solani.

Bl 1 BRTBICIE FS-01 15 AS IR IRF R 57

Fig. 1

W A5 52N IR 2R AR SE 0 599 JL T 1T LA
HAE, R REEM AR IR (Aly et al.,2011)
BREFCH ( Chaetomium globosum ) J&F5¢ B
S8 e B A= B ( Martin & Moore, 1995) , HA 7244
B I RE 71 (Soytong et al., 2001) ) iZ N FHT
JE B IR ENAEAE (2016) BT 58 R B ER B 7C
( Chaetomium globosum ) 7 A= i i 2 B S Wy ot , XoF ik
SAR I B HAT R A 30 R T 5 2455 (2011) M
S B B N AE R B FE T YY-11 76 P AR IR 3K
Byrp ) XV SE B AZ A B8 ( Sclerotinia sclerotiorum) | ST
Hi 22 ¥% W ( Rhizoctonia solani ) . ¥ 46 . #h B
( Rhizotonia solani) FRALANZEMG 1R ( Fusarium oxyspo-
rum) 2% A KES% 1 ( Cerosphorella albo-maculans) |
TS BE SR B (Alternaria brassicae) JNS% K FEHR

Confrontation culture of Chaetomium globosum FS-01 and ginseng pathogens

( Botrytis cinerea) /> A R ( Fusarium graminea-
rum) AT IHIAVE . AW 58 LLRT 0 A5 1 A0 2 i
PRERESCI FS-01 bRk 3 ok 4 AR TR B 22 % I 3%
I R TR AT = PR VR A T i, AR5 X 5 R A
R JE A I IRIE R . BFR A SRR W EREFC T FS-
O1 BERRXT 5 Tt NS5 Jit T X A7 A ] A8 B ) 490 i) 255
ROEATEME, TR — AR ER NS E Y
Ry, R, WA HEERBIE R FS-01 7E7% #R LX)
o JEL T 1) 41 7 B D 2 A 5 A A — B, DA IR BIL
Tl | TR A TR 1 T 0 o 1) M R o3 A 2 45
AR THE— LA,

SE

ALYA H, DEBBAB A, PROKSCH P, 2011. Fungalendophytes:



A. BRESEH FS-01 KB 5 A S BEHR WX EE 3% ([ 0f) 3 B. BREFH FS-01 K5 A\ S WA B IR 37 ([ ) 5 C. Bk
FEFEH FS-01 ZER S5 NS KRR XTI RS 32 (S i) ; D. BB FS-01 ZER S5 AS AR A XTI 5% (i) 5 E. 3k
B FS-01 KBS A SR IR G 5% (BT )

A. Confrontation culture of Chaetomium globosum ¥S-01 fermentation broth and Alternaria panax (reverse side) ; B. Confrontation culture of Chaeto-

mium globosum FS-01 fermentation broth and Sclerotinia schinseng (reverse side) ; C. Confrontation culture of Chaetomium globosum ¥S-01 fermen-

tation broth and Botrytis cinerea (reverse side) ; D. Confrontation culture of Chaetomium globosum FS-01 fermentation broth and Rhizoctonia solani

(reverse side) ; E. Confrontation culture of Chaetomium globosum FS-01 fermentation broth and Fusarium solani (reverse side).

K2 EREBFCIE FS-01 K REBON NS I A4 il /5 H

Fig. 2 Inhibitory effects of Chaetomium globosum FS-01 fermentation broth against ginseng pathogens
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A. Confrontation culture of Chaetomium globosum FS-01 conidia suspension and Alternaria panax (reverse side) ; B. Confrontation culture of Chaeto-
mium globosum FS-01 conidia suspension and Sclerotinia schinseng (reverse side) ; C. Confrontation culture of Chaetomium globosum FS-01 conidia
suspension and Botrytis cinerea (reverse side) ; D. Confrontation culture of Chaetomium globosum FS-01 conidia suspension and Rhizoctonia solani

(reverse side) ; E. Confrontation culture of Chaetomium globosum FS-01 conidia suspension and Fusarium solani (reverse side ).

K3 BRBICHE FS-01 7B O NS0 S 94 il 4

Fig. 3 Inhibitory effects of Chaetomium globosum FS-01 conidia suspension against ginseng pathogens
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