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FERH GRS LREDHERO > HEE

PR, Beth, EkiE, BHT
CERAL RTINS BEMPWR MBI E, J"HRM  510642)

WE: RHTREZM (Meloidogyne enterolobii) &R FIILMAHFVEYI I — N B EWIERITY , KRBT F
W M RN E, AVPRATRERK RS IRGRMNEEFRZ —, RANENH
BN ERA T E R TR L A 5 B8 B — Pk IL8 MD1, i B A% M (DNA-ITS PCR B3
P, BB IR EEE (Paecilomyces lilacinus) o XREHRKMEH GRER R EABHIRENES,
AR GRGE A A HE PR TAESE 1 4aE

XA WEUTR; 28 BS: T4

Isolation and Identification of Paecilomyces lilacinus

Parasitizing Meloidogyne enterolobii
ZHUO Kan, LIAO Jin-ling, CUI Ru-qiang, WU Cai-fei
( Laboratory of Plant Nematology , College of Natural Resource and
Environment , South China Agricultural University, Guangzhou, Guangdong 510642, China)

Abstract: Meloidogyne enterolobii is a threat to plants in tropic and subtropical regions and can reproduce on cultivars such
as tomato with the Mi gene. So it is a good choice to control the species by biological control.One isolate named MD1 of
Paecilomyces lilacinus from eggs of M . enterolobii was identified using morphology and rDNA-ITS PCR. P. lilacinus was first-
ly isolated from M. enterolobii, which promoted research on fungi parasitizing M . enterolobii .

Key words: Paecilomyces lilacinus ; isolate; morphology; molecular identification

REGREL R (Meloidogyne enterolobii) #F X, WAABEW Mi HitkEEMEMN (L
copersicum esculentum ), B APHE T HHED N — N EEREHREY . B TFxLB A A
SEMREMN M EREGERIRE S, R, RKAFERHFERS, SENFENEE, A4E6
AREBRIVATRELRRINER . Hilt, EYPIATER TRERERKRIAREERER MM
FEFBRZ—,

HERMAKBEYPEPHREEBOREEY, REEENAHET, FEIFIR

« BEWH: MREEABBITRITE (2005820801013); B #+HILXIHE (2001BAS09B06)
fEE®A: B (1979~), B, MEisE, TENSE/YL R,
BIEE: BE%, B, 88, TENFAYR AEBHERHF T/E; Tel: 020-85280298, E-mail: jlliao@

scau. edu. cn,
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FEERENT F—8)

ARUEPTATANEMEBNEEREXANFER, MRFIREXENFEELEL
ARME, HEAPIXTRETERENREDRERUERNFALEHTIE, Hb#E
BRERAE ENRH GREL BB S B EB 28—tk BN ERRNER, E3BE
FH (DNA-PCR BT I 0BT, HRBORGER AFAHENHRTHEREE
il

1 MRS HE
1.1 &
1.1.1 BXE# BiE%RSBREHELARE (Cygaws cajan) bR HGREELR RGP
%, EHRAGFTERRIKFMYEBEHRE,
1.1.2 #F&M TRIzol M F Invitrogen A7) ; Ex Tag. dNTP, DL 2000 DNA Marker W F K&
FEYTRAERAFR; SIWRABYWLREE DNA-ITS X #1854 1ms4 f1 1mss®), @+
BRBRAEVHEARAERAFTEGH, B3R

ITS4: 5 ’-TCCTCCGCTTATTGATATGC-3 ’

ITS5: 5 ’'-GGAAGTAAAAGTCGTAACAAGG-3’
1.2 Hi%
1.2.1 #&F% REAMESEEN. SR DR EHE BB IEE PDA, 1000 ml
PDA SEFREPIMA 0.2 g MABRWHAEEK; REEBAERSHRR, ABKERER
R ER L, SBURRARSSMOINIE, B MEEPkE 25 -0 %; 5% NaClO JHFE 5P 3 min;
WP RAR B PR E KPR, HEE3K; BEHNEBEA PDA H, 25CHESE; BME3
AEREE; FEOREFRRERKMEES, KBUA%E 2, sk, 78 PDA L35, 7.
1.2.2 %xFk
1.2.2.1 HA¥% R KBREKEITRASE, KBRS BHRGHEE PDA BRE,
MEHBEF MRS ERT . SERTFEES, & Oympus BRABHETHENHAR, HERE
FHRH,
1.2.2.2 DNA %% R TRIzol FERIEHREEA DNA, (1) PCR RBIIKFR: DNA iR
10~20 ng, Ex Tag (5U/pl) 0.125 pd, 10 x PCR ¥ 2.5 pl, dNTP (2.5 mmol/L) 2 ul, 5l
¥ (10 pmol/L) & 1 pl, MTHEAKZE 25 plo (2) P LM 94C S min; HEHF 94C 1 min,
54°C 1 min, 72°C 1 min 3t 35 MEIF; B 72°C 10 min. (3) PCR V=7 kA i . BLH
1%HASHHEERS, & 100 ml BHASHEEERSIIA S ] EB B0 GoldView, BUS pd PCR =5 1
DNA BHZ RIBS) bFE. 7£0.5x TBE BB LL S v/em FEEIKZ 30 min, FEER B
SRS, HEEIHRMET, (4) WFSHT: & PCREYEHEXZ LBRBEYHEAR
ABRAF, FIAAFR 3730 28 3P E TS, B4 045 RE S E b L3RBT
BRREIEARR, BREF EERBR BLAST, BIZRFIIMERFIIBIEENRR. FH4
H7#E NCBI (http://www.ncbi.nlm. nih.gov) #4752 {di FI%k {4 DNA Star,



HERT GARGL M EIREMH TR B %

2 HRE50H

2.1 BEHRFSHHE ‘

WVRTE25C ., FIEMAMT, PDAERE B3R T X, HRTEA3.5cm, EHRHIGESE
WEEA, i, REWNE, RYUE, SELOREA6; Hehf, ARE; SMEfmTE
HAL, $RAEL 2~ 4 DMAERRHEPFER FAE |, RS R, TURMAIEK, 2491 pm
K, HERNHRT.5~12.5 mx2.5~3.0 pm, HERTHEE ZLEIE, RREOEHE, X/
H2.5~4.0 ymx2.0~2.5pm (& 1), 5XEICEAIREINHEE (Paecilomyces lilacinus ) 1%
FRIEREAHALRT, PP L R EWH R, WSS MDI,

a: MEMTAE; b: HAEMT
B1 %EMEE MDI HERFENS ERFRS
a: conidiophoes; b: conidia
Fig.1 Photomicrographs of conidiophoes and conidia of MD1 isolate of Paecilomyces lilacinus
2.2 PCRYMEERMFLER

FIFE 4 1TS4 F1 ITSS X B4R MD1 i) tDNA-ITS X #E474 14, P &% WK 2. WP 1 &
WAL, B RRY IRTE— 25 K2 600 bp FJ DNA HBX,

2 EWIIRAEYBARA RA F R A 3730 2 A 3hill 5% MD1 4 (DNA-ITS 51 #E47 I
FF, G5REW . XANXEIEA 621 oA, H P 4FE 18S RNA 2 3 ° K 54 bp HIF 51,
188 bp ) ITS1 J¥51], 159 bp i) 5.8S RNA Z:FHJF#51, 161 bp A4 ITS2 /751 1 28S RNA 3 [H 5 * i
i) 59 bp P3N (FFHIARLGH).

FEEPREBEM (http: //www.ncbi.nih.gov) b, XFAFFSH MDI1 B#ikki rDNA-ITS 751 F
BLAST #4TRITFH# &R, 15 BAHMI SR B IR E IS B . YRR R IEF ) 4 IR E
HE ITS FF 5, 3 H 40 1S 4 % & AY213668. AB244777. AY213665 Fl AB103380, % FH
DNAStar MegAlign 73BT #44-%F MD1 #5515 ik 4 N5l iktT 2750 ek, 458 &8, MD1
5 4 AN FAMEOESEE, HIRB R 99.5% . 99.3% . 99.5%F199.7%, #t—HUEH
PR MD1 BIRKIUH .

3 e
WAV AR T % AR R s R RE T 43 B B — bk o B AR R 1 B

WA EEMY TAEYFEEAREUETE. XREERNARE TR E BB RIRE
3



PES R CB—%)

M 123

2 000bp——

1000bp——
750bp——
500bp

250bp—"
100bp—"

M: DL 2000 DNA Marker; 1, 3: R¥EHUITFHFE MD1; 2. FItEx
B2 #EHIFE MD1 A rDNA ITS X 1 ik E
M, DL 2000 DNA Marker; 1, 3: MDI isolate of P. lilacinus; 2: CK
Fig.2 Products of PCR amplified rDNA-ITS regions of MD1 isolate of Paecilomyces lilacinus
UHEE. REKRFEARN B NEEEREX D AYPIROERM . RGN EAEHET
MR ERE, AL RAMFA LR, MAES ER L e, MIEEEIRER
KU B RN . BEE S TAYFNERE, AR FTFRELEEEHEC LM —F
FTHIJ7 ¥ o Duke K241y Vilgalys 5250 28 MR AT A B9 4R3HE S At ] A C BRI ARG, $24t T
JLR51YRY W B0 1T A — Lo L K — S5 OB 9 fDNA 19 ITS XA 16S X170, e fi1aT
AR XS5 ME4T PCR &4, SRIGRAE WY . RFLP % 7 #1745, X NEB
HER S E R AL T — AN 8 . AT SRR T
REMFERBEEEWRERAERNEZ —. 1979 4, EFRDAE P.0 Jatala 5 E

TIARESECH (M . incognita) BSR4y BSBIIRAEINTT B, HUE ST B X B 7 AR 45 4% Ha B9 10 274 %
AGKE] 60% ~70% %, BJG, BN s AT IR R AR Bk I B R
TIAREEECH | TNHEARSER R (M. javanica) ZEARLELR BUEOH, %I I8 HBEAL, W4 g%k
RAPEARZS I, I BB IR R B 2 BF R R 2, FEABIS IR, R
AT TIREME T MD1 X R H TR L MM EE PR, SREMLEN LT TR
GEER RUBRIEAL B I ) K B 55.6% , FEARA W AW B AR X B 55.5% (5 SCHRiE), £ W
MD1 22— FF & I R E GARGE LR A B HLA .

2% ik
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AL JRBEE B &5 2 th B i) o 2 YRl

gWx', 2R, A R, KBA
(' WBRARFEYRT B, BWEEM 3500025
PHRBRAREFEYRASHFEYFHETREILRE, HEEM  350002)

WE: ARTERBERENEAKRE (Tichoderma spp.) BIJLT BB, F/KIIE VAR B0 € AR BB ARG &
H ( Meloidogyne incognita) B 2F A ¥, Il 5E 45 5 TG050601. TLO30602. TZ050618. TGO40604, TZO50611.
TG050617 1 TZ030901 %5 7 PEBK T REE LR PR T AEF 251K 33.9%, 30.1%, 26.2%, 25.4%, 24.0%,
22.0%21.3%, JLT BEEE 4> 514 0.0300 U/ml, 0.0275 U/ml, 0.0270 U/ml, 0.0260 U/ml, 0.0258 U/ml,
0.0246 U/ml #10.0238 U/ml. 2835347, ABIREL RIAFARE LT REEEREMX, R2=0.95.
X A%, LTS, AREGKA,; FEH

The Chitinase Activity and the Parasitism to the Root-knot Nematode
Eggs of Seven strains of Trichoderma
CHENG Li-yun', WU Yu-ping?, LIU Guo-kun', ZHANG Shao-sheng’
(1. College of Plant Protection, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002,
China .2 Key Laboratory of Biopesticide and Chemical Biology, Fujian Agriculture and
Forestry University, Ministry of Education, Fuzhou, Fujian 350002, China)

Abstract: Chitinase activity of seven strains of Trichoderma were tested with measuring reducing sugar, and the parasitism
of these strains to Root-knot nematode eggs were tested with water agar plates. The results showed that the parasitic rate of
Trichoderma strains TG050601, TL030602, TZ050618, TG040604, TZ050611, TG050617 and TZ030901 were 33.9%,
30.1%, 26.2%, 25.4%, 24.0%, 22.0% and 21.3% respectively, the chitinase activity were 0.0300 U/ml,
0.0275 U/ml, 0.0270 U/ml, 0.0260 U/ml, 0.0258 U/ml, 0.0246 U/ml and 0.0238 U/ml respectively.The parasitic
rate were positive relatively to the chitinase activity by statistical analysis, RZ=0.955.

Key words: 'I:richoderma; Chitinase activity; Meloidogyne incognita ; parasitism

BER M (Meloidogyne spp.) TERE ZAHHAEFEEY LFENFY, BTRER
LUNEREMRRZLEHFEHRTHFEZAE, Hit, #EYLEEDPIIEEREZBALN]
WIXE, KB (Trichoderma spp.) REYHREVIGWERHE, £EN, SHAAREHIHH

« HEWH. EEREHNETRTE (2003N030) MHEEREHETHEME (2003j004) .
M. Bz (1981~), %, BETEA, AFHEYHREETR.
WIEE: KEF, B, B8, BLESN, NFHEDSICEEYRFEYBIGER;
E-mail: shaoshengzhang@ 126.com,
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AREILT FIEHE RIS 4 50 1 & AL Mgl

YA R MEOIRGE R Y, AT — SRR R AR B O AR R ARG B R LB, 2
T THAE, SHILT RETE KRS R0 A 34 T TIE.
1 ME5H%
1.1 HERkR

HERE B R B R K YRR R DR E R, ERMENRS: gEK
% (T.virde ) TGO50601; M % K % ( T.harzianum ) TLO30602, TZ050618. TG040604 .
TZ050611, TGO50617; FRECAKE (T. koningii) TZ030901,
1.2 ABEJLT HEERE |
1.2.1 AT HBA®NE BARILTE (PEEHEDLSHANAR) AEET R
BEHL 24 000 1/ min B3, i 100 B, FRELS g LT MK THER 9 em MBFEH, HIA 50
ml 36% (V/V) HEELER, ZABHEHS, T 4CHE 24 h; BHERAROBRILTRE
F 250 ml gERh, TIN50 ml YREEER, BEHEISS); BIA 250 ml S0% (V/V) ZBE, AW
HERAEFTIT S KRR E TRER.OHL, 3000 o/ min B0 10 min, 2 LFR. T
TTERB R P I A E B ZmAK, FT48HE, 3000 1/ min B0 10 mn; EEMWAEEHZE pHE
BT L, BISHEBKERZE 250 ml, B 2% (W/V) JLTHRB, 4CRE&m5,
1.2.2 LT KRktkz# A 54 KHPO, 1 g, MgS0,0.5g, CaCl, 0.2 g, NaCl 0.2 g, 2%
(W/V) BARJLT E 100 ml, PAZRIE/KEZRAZE 1000 ml, pH 7.0,

7E 250 m! f = A5 B3 100 ml LT FRBIARE SR 5, GARIFEE T KEMF 0.1MPa,
121.5°C KB 20 min &M
1.2.3 MEXBHRGIUT R AL B BB PSA (45 200 g, TR 18 g, BB 18
g, 7K1000ml) MR EHESE4 K, HREEEH ¢ 6mm WFTFLEHTHER, A8HF 100 ml JL
TRBAARIES RN 250 ml SMAEMPEA 1 RER, BTRED 28°C, 150 /min $EFF 72 h
JEFF AR 24 h E LSRR ILT RERNE S, YLT RMEERA T HENEENE, 5
PR I MESR.
1.2.4 LT Rs&AME  FJUT EEERTILT BBk A BRI RRE & Bk LT |
BEEA/N . ERIRH 2% (W/V) JUT BEBE P IA—f5F 0.1 mol/L, pH 4.0 BIFTE
M BRE AR, WM pH4.0891% (W/V) BJLT BREEIEY

B 1 ml ZEEW 4 000 /min BS.L> 5 min, 7£3 3% 1.5 ml B P AHA 0.1 ml KEE LT
WO 1ml 1% (W/V) BEJLT R, 341 3hA 0.1 ml DNS J& HEBA 100°C/K# 10 min
e lxt R B 2 XA RBBENEOET 40°C/KH 60 min /5, MA 0.1 ml DNS A 100C
KH 10 min, S5 3 LE.OCEHMA 1 ml ZiEK, 4000 r/min F.L 10 min, B EFRT
540 nm MEROCME . FERS BARAEEREMSITE., 8IS RN (U) DIELRRM
44T, B 1 min 4 1 pmol Eﬁﬁ%%ﬁ%&%ﬁ%“%
1.3 ABXRELRPHFERRE
1.3.1 AERTFESROHE MRARBEES A PSA R B3R 3R, B ¢ 6mm KT
FLEHTH 1 BRERE TF 1.5 ml #9 eppendorf B, SIA 1 ml KRB /KIERBEMN LIRS 5,
SR TFIRE R 10° 4 /ml L FRFRUZH
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PERELRERR (F—8)

1.3.2 RELRFEFRANE AR B BT RELR K (Meloidogyne incognita), MR
ZIEHNEMBIRE D RBURSG L R, IR 1% (V/V) M NaClO REHBHE 2
min J5, FTHEKKRLEI R, SHBEFEHEAEA ImM0.5% (V/V) K NaClo XL
B, W3 min, FFE30s, W EZMEFBRTH—FL0EP, 2000 r/min .0 20s, H
TR, REBEG3W, HBRMINERRE 4CKaEPREERT,
1.3.3 KRFBFMREMNE 1%KEIEEFERE: HIE1 g, /K 100 ml, 7E 250 ml ) =44
PeE S 100 ml 53R, AEFEETXKERT 0.1MPa, 121.5CKHE 20 min .
TEHZN 8 om BIEFRIPMAKSIEH R TR EZE, EEBREE S d WAERT SR
BT KB EAR b, BVREN 3 ANEEES AN, HAHICSEERESIRC. 4hE
HHRIEB/NETES, EEEFMARE 3ul AR RN TR, 7RO AR, 8o
BT KBRS EARAEX B, 0B 3 N REFRIL (F8—AbFRYY 100 Ki6P) . F parafilm % £ 5%
Fh%k, F28CHH 7RG, 7EEE LHEMOBEEK, 76 EBHME TR 2%k
BHURRL, WIRIPR FAEELK S, WNEFED,

2 HER

2.1 AEBBYILT RERE

AEEHHIETEE L5, TG050601, TL030602, TG040604 Fi TZ030901 A=K & 1% 1
#BLESE 6 K, TZ050618 HI BRI AZESE 7 KX, 1 TZ050611 M RWEHITESS 4 K, 7 MEHRK
JLT JREETE M B BMEAR K B TGO50601 4 0.0300 U/ml, TLO30602 24 0.0275 U/ml, TZ050618
37 0.0270 U/ml, TG040604 % 0.0260 U/ml, TZ050611 3 0.0258 U/ml, TG050617 & 0.0246
U/ml, TZ030901 % 0.0238 U/ml (& 1),

0.035

0.03 |
§ —e— TZ050618
5 o025 b —m— TG050601
tE : »  TG040604
& —— TGO50617
g 0.02 —»— TL030602
o —e— TZ050611
= —+— TZ030901

0.015 |

0.01 —_——
3 4 5 6 1 8
Higritm (R

1 7THABBHLT REE
Fig.1 The chitinase activity of seven stains of Trichoderma spp.
2.2 ABNRELKAPHOFTES
AREBE 1% (W/V) KFIEFERESBHATAEHZ., SEBRTFRAFEMRFE (B2, A
AREHRMNREKRMNFERNIAE LS, FERNFIEMKIK Y TG050601 > TLO30602 >
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ARBILT RS B AR5 2k LB A A A P s

TZ050618 > TG040604 > TZ050611 > TGO50617 > TZ030901 (£ 1), #AFA HIMRLEL RIpE Ik
JERMA BTN, S NI ® (B2, B), SPRARWEZ (K2, C), A

HIIRH K T ABAT (B2, D). REAFEMIBANEYER, RIS W T
(2, E. F,

F1 ABMNEAREGEHRPHFTEN
Tab.1 Parasitism of the Trichoderma spp.to eggs of M. incognita

bk A ORL) ARAFAIN OhL) FHAER (%)
TG050601 42 82 33.9
TLO30602 28 65 30.1
TZ050618 2 62 26.2
TG040604 29 85 25.4
TZ050611 25 79 24.0
TG050617 26 2 2.0
TZ030901 22 83 21.3

A KBS VAR BT ; B. BLAF AR NAYIINR; C. SR TEITA 2 ;
D. BAEAEARBRT; E RAFLEMIIGI; F. 50ARAR 1R H,
B2 ABMEAREZRPOFEE
Fig.2 Parasitism of Trichoderma to eggs of M. incognita

2.3 ABRJLT REMESRESL HPEFEROEXY

R 7 BB LT RS 5 RS R ORI AR AT R, RERIUT AR
F1 G HRHRG LR BB A AV R IEAIE (8 3), R?=0.955, 25k B¥. Bl 7050601 [
JUT MG By, X AR 45 4% BN i 25 4 SR 8, TZ030901 FYJL T A5 S fik, X ARSTER
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FEKBEFR F—%)

400 < 0.035
350 } 4 0.030 —
~ 300 } B
® 20 10025 3
W ;3'3 i 10020 g —a— FEE
#H iso b {0015 & —— LTREME
¥ 100 F+ 4 0.010 E
50 | 4 0005 =
00 b———r—v 1 0000
2 § S 2% : B 0.01479+0.0004436x
£ 8 8 %8 g g o '
R*=0.95
e 2 & g B g B 955
BHas

B3 REBWLTRESRXMPHEFEHEXHE
Fig.3 Relation between chintinase activity and parasitism to eggs of M. incognita
I A A R BB

3 g

BACHBTHAAREH BHRER A KR, 0 Windam 2 HIBKAE
(T. harzianum) T-12 FREKAKE (T. honingii) T-8 LT+, B T-12 b+ BWERER
BB T 47%, B T-8 kbFH H AR EL BB T 53% . Siddiquil EHEEARE
(T.viride), M A KRB, WK KB (T.homawm ). RE A BANURK A E
( T. pseudokoningii ) BiiiGNBEMREELR B ( Meloidogyne javanica ), RIAER K EER AL i
FERSRAIBAL RSB RO BN TR, ABNBEOMEFSELZRMERTE®E T
FXHMRE, SharonZIELTHEELEN pbl BEMNEOMEBHERBBREXABYIE
JREER SR BB . '

FHRGEREUROAE . BEABARERAES 7 M EHRMNRERABYE —ERF
A, REEBREIEILT REEE L SHMRGR BN FEERIEMERX, =ILT HBERL
BT RGS R BT RO, FLTABRILT FMAERRARBHIBTEE &
YERR, BT W Bk ILT SR A RE S0 I ok B A B R B ol A B B A o
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