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FE Gl RN FR3k RS T 25 A IR AR 4 N 22 FLTR Chaetomium globosum T.18 X JLAHF; Ul (4 AE 4095 I 141 0410 185 S HAs 4t
PLEE, Z5HRLW, Chaetomium globosum 118 % Zo R R4 J5 L AR 20 T X A7 AN R AR B2 A 4, BT 88 A i %, (H XA
[vi) AL D T 4 8 1 T RAT S 35 P 22 53 (P<0. 05 ), 4 3 d s T Ik 31 92. 9% 5 MTRHLAR 25 2R 7 | 5 4/ AN A 2 AR A
HEZWIEBILNZ — R B mEFE &8, WA EIE Chaetomium globosum L18 RENE 431 7™ Az it 12 1y JoT 31 41l 95 i v
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Inhibition effects and mechanisms of the endophytic fungus Chaetomium globosum

L18 from Curcuma wenyujin

WANG Yanhong'*, WU Xiaomin®, ZHU Yanping' , ZHANG Min', WANG Shuli', YANG Xindong’
1 Jilin Agriculture University, Ginseng and Cartilaginous Testing Center of the Ministry of Agriculture, Changchun 130118, China
2 Jilin Agriculture University Affiliated Hospital, Changchun 130118, China

3 College of Agronomy, in Jilin Agriculture University, Changchun 130118, China

Abstract: Fungal endophytes are microorganisms that colonize living, internal tissues of plants without causing any
immediate, overtly negative effects. Many fungal endophytes produce secondary metabolites and some of these compounds
exhibit antifungal and antibacterial activity that strongly inhibits the growth of other microorganisms. Antimicrobial strains
are widely distributed among endophytic fungi and do not cause any obvious symptoms on host plants. Infected hosts usually
grow quickly, have strong resistance to adverse conditions and diseases, and are immune to herbivory in comparison with
uninfected plants. Endophyte-infected plants thus have competitive advantage. Endophytes act as biological control agents
by inhibiting pathogen growth by the production of antibiotics, hydrolases, plant growth regulators and alkaloids. They also
compete with pathogens for nutrition, enhancing resistance of host plants to diseases and inducing systemic resistance.
Endophytic fungi are therefore biological control agents with great potential for applied use.

We investigated the antimicrobial properties of an endophytic fungus Chaetomium globosum 118 from a traditional

Chinese medicinal plant Curcuma wenyyjin Y. H. Chen et C. Ling ( Zingiberaceae ), on several conventional plant
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pathogens, using in vitro culturing methods. We thus present a preliminary discussion of the antimicrobial spectrum and
antagonistic mechanisms of Chaetomium globosum 1.18. This fungus had different inhibitory actions on plant pathogenic
fungi and bacteria, and wide-ranging inhibitory effects. There was significant difference (P <0. 05) on inhibition of
different plant pathogenic bacteria; and the inhibition rate was up to 92. 9% . Our inhibition experiment showed that
competition and mycoparasitism were the main antagonistic mechanisms. When two strains intersected with pathogenic fungi
on co-culturing plates, plant pathogens were surrounded, and the margins of colonies gradually collapsed and shriveled.
The pathogens stopped growing and began to die; and Chaetomium globosum 1.18 colonized the nutritious space.
Chaetomium globosum 118 parasitized pathogens by parallel intergrowth, intertwining, and even penetrating their mycelia.
Our fermented product test showed that Chaetomium globosum 1.18 was able to strongly inhibit mycelial growth and spore
germination. Its presence resulted in mycelia that were twisted and inflated, with increased abnormal branching, broken
mycelial walls, and cell contents released. Spores were reduced in number and deformed; germination rate and germination

tube length were decreased.

Key Words: Curcuma wenyujin; endophytic fungi; Chaetomium globosum; pathogenic fungi; inhibiting range;

inhibiting mechanism
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245 25 TIREY), TR T — D ERREE ST . Dt A AR R — 2R AR 1 i A= Wiy 6 41
RO ARSCLAWTTAR T8 b 256 IR 4 P 40 58 B — Kk N A ELBRT Chaetomium globosum 118 5T %t 42 , 38 1o X
s L LR B 000 W T A BRA B D XTICAESLIURINE T 91 bR RS 48
MNE R ANE YR RN RO /)0 TE - W Sl e 2 T
1 #RITE
1.1 SEEe kbR

(1) N B Chaetomium globosum 118 MALGE Fh 25 M A YIRAR 4 ot B b oy 845 2], il B AR 2m g
G55 1TS P A0 3 ol e 2 5 o B 52 1 & W3R B 52T Chaetomium globosum ., fF GenBank | [ & [F % 55
GU564156 . 1RA7 T MRAO KA AR “# e ORI B SL B =

(2) P B R RBEWG B Exserohilum turcicum Y5 NG 229 B Fusarium oxysporium f. sp. cucum
erinum NOHRIETHE Fusarium graminearum . BRI Fusarium moniliforme . & KM PR E Curvularia
lunata EThIREZIR Botrytis cirerea JHELIR BWE T Alternaria alternata FRBURIEIRE Colletotrichum capsici M.
Ay 2% Rhizoctonia solani . 1 XN Erwinia carotovora var. carotovora . 1+ F 1E B} & 3 M e
Xanthomonas campestris var. campestris JiEFE AR Ralstonia solanacearum, VL I TR AR 35 AR R 224
“FBEAE Y B S g St
1.2 L5k
1.2.1 NAEE Chaetomium globosum 118 TEARHT I 15 I 5

(1) R FHER S WO %IR35 72 6T IS TG PRI P 7E B4R 9em (19 PDA PR - 2 AL IR 49097 D R
Chaetomium globosum 118 TEKE , IR sUAHEE 3—4cm , 955 J57 8 B BT T AN EERNAE PDA P4l T ABO IR, 34945
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5 AHE A 28°C FH IR 5—7d, MR A R 95 %

(2) R UL HOE" W5 K =i e R i 5 75 i I s i o JC K ok F AR HaE
FEEIRS), BITAR, FRbEFR e B Chaetomium globosum 118 TR & AWK 1) & 1R TR HE UM L 5 20mg/ mL
F BV, S8 5 B SO L HAs s T R U8 AN A (9 =0. 6—0. 7em) b (I FE /3 W, BEROXR T )5 , Pk T
AR IR 3 BI0E 5 A EE, A B AR 0 B S Y 55 37 LA 28C 1H R 1%
F% 5—7d J5 WEEA TSI TE R I i e B

(3)%Fﬁiﬁﬁ%&%m(ﬂﬂ%k?ﬁ%@%ﬁfﬁﬁﬁﬂ?ﬁ&i%E’J?ﬁﬂﬁﬂ B Chaetomium globosum 1.18 [EskiNih a3
FEAR SRR B J5 5 PDA 3532 BB GBI ACEAR , JCR K VEXT B R dE [, 4 05 A i 0 s R B R DR 42 A, T 28
CTHFR 5d il & v BAS , TR A () BREL TR VE 4S5 S 00 2H TR v AR Y 22 o 0] BRZH TR v LA 1Y
AT, BALRERE S5 K,

1.2.2  FEPIHEE Chaetomium globosum 118 FMEE AL A 0] AW 58

(Uﬁifﬁ%%ﬁzﬂq“m PERKT Chaetomium globosum 1.18 TR FK e AHURAY JURRIR IR T ( B oK RBER T R
A HRARTR | H BRIRA TR | K5 AL BB 8 S S A 22 A% TR ) 73 0l 5 HAE XS IR RS B % 7106, SR P A0 0 B 5%
HIZE HAZ 9em 1Y PDA SEHUAHXT BN B 32 A Chaetomium globosum 118 T A% 55 A0 I B8 18 0k , PR 32 55 A0
PH 2em Ze A7, 06 i B BRSSO B AR AE PDA PR BRSO IR, #8528 C MR IR WA RITE 1Y
AR A B G B

(2) HAEMEHRME PO FIRXTIR SRR TR A AL R TR 22 8, T WA ™ ge

(3) R BT 7 & S R e D R A0 A A T B TRV (AR 100 £5 R 100 AT/
HF) A5 BEE A Chaetomium globosum 118 TR K IE= 1) , R BB L&k, 8 h JRBi 7k
R0 S At 2R A8 IR I L

(4) X395 U PR 22 HE R AR 2R S B B Chaetomium globosum 118 T RE Y & BE =45 PDA 5375
IRA BCHIL 10 mg/ L A& 2535 9k JOmRK AR XS B SRS 00 AKE 3% 5 d A JEL B T B, B T3 3R v
g, 4 d BT 22 AR KAE DL A 2B
2 ZBRESH
2.1  Chaetomium globosum 118 T& kB 1

K RO IR A R e 4 3 HOE BB /R Chaetomium globosum 118 T ¥k I H: & 8% 7= 9 % 4%
A S TR XA AN TR R BE AR IRl e B b ) B 1 AR 3 A B AN IR A e RS T e
HAF S GE R LR 1,

%1 Chaetomium globosum 118 HE#k31 A B &4 7% R B AU I 45 R

Table 1 The antibiotic spectrum of Chaetomium globosum 1.18

o S SR GEEE/mm R SFE M T FE B/ mm
Pathogeny Inhibitory strip Pathogeny Inhibitory strip
FRKRBEIFH E. turcicum 9.8 JHRE IR IR A, alternata 6.0

LN E S 6.4 AR B R 3.9

F. oxysporium {. sp. cucum erinum X. campestris var. campestris

RABRALE F. graminearum 8.1 SIAZZK% T R, solani 5.8
HIERBRAEE F. moniliforme 8.8 BUHURIEIRIE C. capsici 3.4
FIIKFEIR T B. cirerea 0.2 IRFE RS R Ralstonia solanacearum 0.2
FRE MBI C. lunata 10.2 FASRIR SR H E. carotovora var. carotovora 2.8

1 25500 FE H Chaetomium globosum 118 Xt AN G 0906 VT 1) #90 B R FEE AN [R) | HL G 36 K25 70 I Bk T
C. lunata FEARKIEIEH E. Turcicum PR HF 98 BE IR 10. 2 mm 19, 8 mm, 177X i K &9 17 B.
cirerea FIIIRFE AL B R. solanacearum WISEIHIIE T SE B A 0.2 mm, WS T 245387, Chaetomium globosum
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L18 X AN [ A It B P P R AT A3 28 P22 57 (P<0.05)

DRLR R A I E S0 v, 22 Bk o D 1) - 0 R ] L= A 40 e L b P A (T 1) P-4
P EA235 18 mm, AT WL Chaetomium globosum 118 BARTE A BES R ™ A T HESE TG PEHTHEY) BT, % 28U Y
JE R BA SR EA] E— MRA R RRTS ST R i TS A

TR Nt SR 1 FOR KB RAHRAR B2

C. lunata E. turcicum F. graminearum F. oxysporium f. sp. cucum

E1 REFHXEEENDHER

Fig.1 The growth inhibition of fungus pathogens by fermentation production

Az R AR i R AN (R R 0 R B (R L 10 —;—%ﬁgﬁg -o- ﬂgﬁ%ﬁ# -
. N N N e e - 4= G = XK= ORI B
P20 PR 40 7760 A7FIR0) X IR v I ZE K 100 g —e— Raiestun — o M ER R
NS —A— AN

BA YR I EIER, W6 R malik5] 92.9% ,
BRI A 18. 2% , ARV B B A 80 K mou R [
B0 B PE 2 5 (P<0.05) (Ao = 7 ]
PR AR FE SRR BUE L (E 2)
2.2 $EYUE Chaetomium globosum 1.18 5595 5 B A AE FH
I 30 b
2.2.1 FEHHERIIRESS R 20 |
PRI v e/ E F I 5 25 SR B | Chaetomium globosum 10 |
L18 Tk 5 AR B B 0 AR K s AR I, TR K22 R Ol ORI 20 R oM
AR AELAE P v A A AT T I ) 0 B 2, 3 W T R R R AL
XA I, AR 76T 322 JL R 5 0 2 o il e
ISR AR H |, SRINAE 55 0T B TRV A L St v 7 2E 2 AERENREBXRRE E KRN
SRR h LT SR SR S Fig.2 Effect of different concentrations culture filtrate on the
S A B IR T TF g T
45 FEBEWSE LT, BR T Chaetomium globosum 118 BARHIZTE AT (K 3)
2.2.2 EHFEAEHRIE
Chaetomium globosum 118 BEIHRX T K ABERG B | H3 BRI A0 1T | F K 75 6 I SR 1 S 7 Al 22 4 T A AR ) I
RS TR . PRI IRE S #7238 BT [ A B 22 e, 85 F 1T WL Chaetomium globosum 118 T ¥k B9 7 22 DL 45 Fh
07 2EF A T ST TR 22 b 05 0 S TR TR 22 P AT ARG PSR T TR 22 B A I R SR T D 22 TN A TR
W22 I AR (K 4) ; [FBT, Chaetomium globosum 118 TEAK T 22 25 A T 1 1 22 |-, 55 7T A &40 it Joi 28 #
WIMABEIE R 4K ;™ Chaetomium globosum L18 TP PR 22 5555 T T 22 VAT AR A I 77 A6 0 B0 B i 7 1 22
b AT BRI Dl VR T 0 i T 22 A RE A 2 W . BT AT UL Chaetomium globosum 118 Tk
XA s I L P ) A AR A e HAS o Y 2 E AL 2 —

R T
- X,

60 [
50
40

I % Inhibition/ %
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L18XF. graminearum L18XC. lunata L18XR. Solani LI8XE. turcicum

B3 WEEE Chaetomium globosum 118 3t #& 4195 R & RN &I 1E A
Fig.3 Inhibition of fungus pathogens by Chaetomium globosum 118

B4 WEEH Chaetomium globosum L18 SHHBEERHNESFEEA
Fig. 4 Hyperparasitism of Chaetomium globosum 118 on fungus pathogens
A: 118 SRR LT K B: LIS RYBMLZMERIFREL; C: L18 BMZF AW E I I ALK

2.3 $EYUE Chaetomium globosum 118 % B2 =4 X s i A4 FH 77 =X
2.3.1 XHRIE AL T8 K A5

MK 2 AJE M Chaetomium globosum 118 TE KK Y A 8 77 0%t K R BB TR L B TR 2205 7T L R A i 6 74
RS S I TR BT A M R R T T AR R 2 B R T A R R R 98T R R
15,100 mg/ L KB~ BT T LF- AR K 10 mg/ L &P Ab BE A FF 1 % RAE A 14 50% |, i B
ZMHI AT RV RN T XA, IE 5 FTLIEH Chaetomium globosum L18 T BRI A& I 7 4 7] 3
4K 250 - BXE g T R T 2005 TR A1 1 & ) 25 T | 248 o I K s A I B Btk 288 B
1R B 22 AN BE ) HiT (R, T2 AR SREETE AL -0 J&] , T8 72k 25 TR ZERE T .

%2 Chaetomium globosum L18 % B =¥ 3115 |5 B B 7 FHH & R #11E F

Table 2 Inhibition of fermentation production on conidiophores germination of fungus pathogens

171485 & % Germination rate/%

KB YIHE/ (mg/L)
Fermentation production E. turcicum k. oxysporiu4m b-sp- F. graminearum C. lunata A. alternata
cucum erinum

1 55 58 64 58 61

10 40 41 47 43 41

20 30 32 34 28 33

50 15 18 20 16 22

100 0 2 2 0 3

X CK 98 91 90 96 89

2.3.2 X B T 22 A K R R 2B S 1
100 mg/ L Chaetomium globosum L18 GEBRACIE 1%} i bl T 22 A= 1 S I 22 TR A5 A i B2 )| T 22 AR A
IR DA RN AR R B | B B 22 JZ A, T 22O A AN K A T S T L T 22 R
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B 5  Chaetomium globosum 118 % B 7= #3375 |5 B 78 F 8 & H =2 0
Fig. 5 Effect of fermentation production on spores germination of fungus pathogens
AIEH FRT M BEREA TS B, RS IR M TR CIEH BT SR A TS D. RE- WL BS &
T

AR JRITTHL, 73 B 22 BRAE BUAKAR A 9 AE K T 22 1) TOU s Wi 2 | T2 ol 2 K 000 0 A 288, 4 L PN 0 T 1) 7 itk s
TR BT 2235 2) AR A RE R, AT DRS00 A Q3™ WX o Dot T 7T 22 A5 ) 8 RO B DR 1
3 g

MUK R B R TR T — RN AR BT — e B L A W S sl 2 A=, Hoh A AR D
SEJE TR R > Ja | 02 [ E b 22 AL TR AR R PR A 10— SEFp e , JF i B R AP A W O VE T, [RD I, 2B T 7
A A XA A A A R 7 A — s s e BRLT T A A AR B DR DL i A AR S v Y N R LT
Chaetomium globosum 118 TEARSMEFR S5 N AR M BT , X Z2 R Mo I i 2 A AN [W] 4 iR T, Je
XF B AR K BN T AR AT | P BRI TR S T K25 B T A9 410 T ORI S8 FE 2 8mm L)
b, BT 20 R B AM R R ERTE 60% LA b, 1 ELAE SCHRHRAE | Chaetomium sp. J&FE Y1 J5 B 19 A= 1 B
R Y Z R B TR R RTERRE LRI R, A PO AR im S R, A
Chaetomium globosum L18 s&—MRA K JERT A E BT (B3 — PR 5 & .

WA E.T# Chaetomium globosum 118 M HAG H: < BE LA RR 55, A B8 1Y BRwFEN AR R
o 5 TR 14 8 SR A ), DT 0 g Dt TR T 9 i 2 35 A, Ud WD S A A R A o D TR Y 2 LA
Chaetomium globosum 118 X5 J5% FL 1T ) H 2F A= VE FHAL R HLAS PUws B A A S ML, Bl g % | 2805 R
NAFEZ TR A 7 SR A D LR T 22, 38 1o 6 ) A P T PR D T B | e A S BO I BL T AR T, [
Chaetomium globosum 118 TEA 4K i v a] 58 7™ A B0 it o 96 A S0 i VB FH 5t AE P B, iR B 3R

Chaetomium globosum 1.18 1 % e ™= 1) % I Jit B TR 22 A 4 A1 B & 0 s Z Al /8 FH , T s s Do vl sl
22 KRIRE B 225K ISR B | KRR AR | I T 22 AN BE I T 9, 2R 26 TR ZRAE ), [ 7 fl g
IR JT B R R S 2R T W AT 0 A4 R T R —S e St e 400 o 6 3 0 T 22 1 I AT T i 2240
1 2 R 22 A R 1o ST Rl R R A T 2 R AR R DG e, Chaetomium
globosum L18 [ 4 I 7 40 i BUAHURS T TR 22 AR S 2 JONZ K I T e 228, D A B A it | TG 3 Flis T B 4%, 3 T fiE S
H T 0 P ST P 9 D o ) 200 B | 0 S S i PR | T A SR T LR 1Y, A SR R BT A R AR
Z WRE RN Z AR R —D MEBHIPUER AR R EERAE LT JB0A 1S 89 58 4 Pk il 770 40 ) L
TR BN T BB IR o T 110 A R 5 220 ST 3R 0 5 5 IO v 55 114 22 7 TV 45340 200 L Jo P s s 4 e
P B T B AR08 Chaetomium globosum 118 [ %% BE P4 HAE FH p el 38 45 5 0k —
AT,
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