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WE: BERAEE-XEEMNEBENET. BEASE TH-! 2501E PDA 5372, X588
HFRRE, AREFERBIEEFE LEFREESE, HP PDASRERBIEERE. PDA
SRR, MEERKATRHEE2 5T 350, RANE32 5T, FRREEEL.5C. |
#EREERHA3~7, HRGEHE pH BH5~9, £RGHMES pH EX 5. HHEXH
4 4 A R AN K (E P S R O R B AU, SRR (o] B PR MK RbIRE R R
] TH-1 R MBS ES, HARERY 2O RS EERFNMTREE,
FAHEE AR RS, TH-L SR aHRNAMMHER 12.7%, HFEFEK
RIZRMHAIPHER 63. 1% . KFMFREEMNEEFT, THA =4 B-1, 3 HRER S
GFM, MIMEASZENEHEE M ER, mEHEEMERE ZNH AR R EERTH
K, BEMELAEREEAKN

X RMRARE, BARG, WEEs, WA

hEG¥ES, HI5 T2 AR, A XERS 0253-2654 (2006) 06-007905

Cultural Characteristics of Trichoderma harzianum and its Inhibition to
Phytophthora nicotianage "
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Abstract. Trichoderma harzianum is one kind of imporiant biocontrol agent against plant diseases. The
T. harzinnum TH-I is an active antagonistism against Phytophthora nicotianae. The cultural characteristics of TH-
1 oo 4 artifical media and ns inhibition of P. nicotianae were studied. The data showed that i1 grew faster and pro-
duced more spores on PDA than on the other media. Its optimum grawth temperature ranged from 27.5%C to
32.5% and the optimum initial pH was 5. Humination had no influence on hyphae growth but it can stimulate
sporulation. The pathogen growth of P. nicotianae was suppressed obviously by TH-1 in dual cultures. The results
of the zoospore germination experiment showed that the cell-free filtrate of TH-1 can obviously suppress the
zoospore’s germination and extention of the pathogen, the inhibition rale was 12. 7% and 63. 1% respectively.
High enzymatic activity of B-1, 3-glucanases and cellulases produced by TH-1 was detected, which can degrade
the cell wall of the plant pathogenic fungus. The resulis of metabolites determination showed that the Trchederma
isolate produced ron-volatile antibiotics 1o suppress the gemmination of 2oospore of P. nicoticrae but oo effect on
the hyphal growth of P. nicotianae,
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B BAZKS ( Phytophthora nicotianae Brada de Hann) , BI#EASF KB KHR
BRE, MEARRSRHEAAEZ, STERAET, EFEH, ZEFmEKRR
Bpr, S0 TFRETTH, —BEE—RH, BRMNFEERT. REURERTFAHE
W EBE VBB, HEE SRR, FEN MR EE R BIEMIT AR
HZ., BRIBHAETETEARMURER. SRARMED R H BielE 3 FLAERK
25, BRRRESEFENE . BAEDEIR SIFHTRAEE A A R TAEY
SAEAR Y, BABORATEER, LARREYIAERSENER . A8 (Tn-
choderma spp. ) FAEEMHBARBT -HZFIHELE, MEMEYBRAER
B RISIUER. BRI KAE (Trichoderma harzignum) RARRFMHEESH—1
UL A REREAE TH @s " M SAM R AUMRERSENER, &
HAEH B IR KR .

1 #R5RE

1.1 ##l

KREBE TH-L (T harzianum) SZEERE T ERRFRAE. HEEZER
{ P. nicotianae) LR KR BA T BT E R

iR EE . PDA B3, FHBERE | BRESE " NBISERE,
1.2 BHREHAMEABHLERKNFHROKMR
.21 IR, RATILSASRRTFNAEERE (PDA ¥4 LYERERN 4mm B TH-
| 4R, AARBEE PDARE, EFBERE, EREFENEIEEREFRYT
g, 25CAEEEF. 45 T 3oh MEEFHE, 4d ARt ERAE-RTE. 84
ke MEE.
1.2.2 B BEITILSBMNERGMAESEE (PDA ¥R) LREA N 4mm ¥ TH-1
Be W, 5 BESE PDA TR &, 489 F 400C, 10.0C, 15.0C, 20.0C,
25.0°C . 27.5C ., 30.0%C . 32.5C . 35.0C . 383. 0C{H{RIEE, 36h RPEEFE, 44
AmEHRRE - FE. SLH4RER.
1.2.3 MW . FIKHM tmol/L # HCI M NaOH ¥ PDA Hr# 54 pH (Hr RA T A
2.0,3.0,4.0,.50,60,7.0,80,90, 10.0, /;5IFE %, #AHERE4mm ) TH-1
Bk, B32.5CKESR, JohlEHEER, 44 HMERITEEREIZE TH-1 A 12, 8
Wb A REE.
1.2.4 XH. HERATEN PDA FRSHIEFHRNL. 12b f24b ARRAAFTH
. 36h MERAEER, 4d Bkt R E TH-1 ~HT&E.
L3 TH RS EEEEKERTHENZW
L3.1 TH XEEFHEEEEKNEME. FAMEERRERE SHAEE SETEM
¥ PDA BRI, 28°CATRIES:, ESEMERENERKER. RFERMATRERES
FEFAEA B, BLEEIANEE.
1.3.2 TH-1 EESERATHENEW. ABEHXHEEBMNH & . TEHA Ol PD
FWHW=MA+E, B TH-L, FRTERK 1500/min R, Sd GETHE. EHREE
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0.22pum JEATHE, A PDA FAMEFIEMTHEG S 4CHMAREN. FEBHEEM
R H H MG E, 0.2 ~0. Sml MABEEFAER, ERTHFEMA%SE
EHEREH ARG TRER, W TRKERS < 10° M F/nl REKSEFRR,
WCHHITHRAIER, 20 FREHFIMIHRABARFERE, AREKNEAEE
FA RN R, R ERAE N HEESENE, SLHERI KEES.

L4 KEEESRE (FHEFEEN)

B-1, 3 WRBEEENE. SBR[ INFE.

AREWMENNTE. RHAERERE. BB 1, BBRA W7, BR_aH
3g, FrEERMNO. Sg, FRRREEO. lg, T4EE S, HES 15 - 205, HEEKEAE 1,000mL,
KEGH T, AT, 28 CIEREE3 ~4d, IMABESAEEN, BEE0EM
HIR KA
L5 HAERENT

FEREMHYAET . FHEZ Som MIEIRMME A 10 ~ 15mL B3 15 7 B 15EE R ¥
1, MEDLIIAS ~6mL PDA HBRHEE, FIMEYLERAERM 0. 5em HER
B, MU d oA A NS E A, 8 CHEES R, B ARG EENR,
—AENTERERREREFNY RER, WEELER, HTHARTENEE.

WHE (%) = (MBEXY BER - CWERYRER) /MREET BERE x
100.

2 HER5a9H

21 BHFFEATEERERLEKNFRNZNE
211 HiRE. ERENEAERSTHERLE L.
1 BFEX THL BLERS - RRRMM

4b38 BFEES (om) FHRE (CFU/mL)
PDA I #H 6.43 aA 2.95 x10% aA
EHFEIEE 3.10 ¢B 1.25 x 10 ¢C
BB 5.28 bA 1.07 x 10° bB
B fi e 2.75 ¢B 5x10° dD

H: EPRYFHRELMN P<0.0l KF L ERREH. NEFERP <005 AFHERBKBEN

TH-1 HBETE 4 HIEFRB L RLAE RN RES, FEHS R2W TH-1 FEik#E 4
R F AR, HPDAERESAREREFEMNTAERLZAK, PDA K%
#EHFR2ERKET, FREMER (k).

2.1.2 R PDA MsiRiEse, TH-1 7£4.0C ~38. OCBERENER £, 4.0C
~15. 0CHE KB, 15.0C ~27.5CH 2 KR, 27.5C ~32.5SCHLEKATTE
B, RSTTRFAFHEFALEREX, H24 KR, BT 350C4E KB RE FFE,
HAEPDA R -, s R EHENE A 27.5C ~32.5C, BEEAF 32.5C; TH-L
f£4.0C - 15. 0°CARF=H, 15.0C ~27. SCFMERMEBE AR AEMM, 27.5CH 7%
BEHE, S TZEESHRBTR, #27.5CHrASERE (A1),

2.1.3 BEE: pHEMI~-OEE THI LS BEYERR~M, B4 KkNEy
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T T 77— T T 71 1
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Lot

40 100 150 200 250 275 300 325 350 380
EREREC T

B REEAS THAD GBS R

- VHEHEEE (em). A FHTRE ( x10°ciu/ml)
pHEHR3-7, W pH ESHEE NS ~9, SRS -REEpHEAS (B2).
2.1.4 SEER. FEHERT TV-l BEEMREZEKEmAL, BAEERPWHET ], X
HBapEH<rmE X (BE3).

9 12 -

LE A (O]

Wi LR R R
L= R R PR Y - N

24 12 H#&K
ARG D

2 pHA TH-L @424 K - mE e M3 JeEiAT TH-1 B4 KSR Em
—+ FIEFEHR (om), HEES (em), B =R ( x10°cfw/ml)
—a- YRR (< 10%cfu/ml)

2.2 TH1 WAEREHEEKSRFHEZARME
2.2.1 TH-1 3HABEBFE %L KOEN: TH-1 SEREEE PDA BF i b
44, AEFHEEESES Ocm, HELBELHABEARE L 2om, MARMEREN
MR THHEEERR 2 2em, RHABELARIFHEREFRES, MEBEHRNEKA
HMEER. EE 4R EEFRMBERFE L, TH SEREEREEF4 S, K
TR HA2 6. 6em, MHEUEE FIEE HIRIA 3. 2o0m, T REMEEHMN BT HE
HHZ K6 0cm, HILIEE TV AEERHEENAKEAHZMHER.
2.2.2 TH-1 MEEEERTHENEW: IR FHRRRERERY, SRPFET
PR 4 2. 82um, TiAEE TH-1 TEERAARAFHIRTHFEFORENR 1L Mpm,
HRTMEIR TN 63. 1%, MEMHEEEBREaIAFFENHK. MEPHA
TPHIBH AR 1%, 1 TH-1 T HEMR AT W sh 70 TV 185 R 30 62% , HH XM i
¥R 12.7% , X FAMEI TH-1 BB S B sh 18 F 31 KM TR RN FEAL
e BT R & 3 1 I Sh T AR I .
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2.3 k@RS ENDE

B-1, 3 WIRMEMAMENNE: TH-1 WEFCKGLI, SHEERRS Ocm, Xt
WX EE, RAEEERE PR R P4 3-1, 3 # RS S EHmN
G RE,

AHERBEENE: TH AEFRABS LR ERE, S%EZ L 5m, SHEY
#3.5em, XHEEVIE, W EVHRIERP, TH- SR EBHERE S, TrrEasd
HEME SRR EAMEERER.

2.4 HMEENTE

MR BEKHEE T, EEER %em, #FH TV-1 BRI T E A K
M, BEEERAS], 4 ANRHFE2E D>, FHEERS Tem, MHE 3%, B
HERWMRE . THE TV-1 ARG FMH B EMN AR, B B REES%
MY M AR,

3 g

(1) REWEEBHREMED FLMBE. RRMRNARER A YE st R
RFEEMETIEERRA, AENETHIETAEERTATNER, el Ly
BEFEPIE NI T R T AT L T MBS R Fe &, MWAEN
ERAHITEE RIFHSER, APTFRA RN TV B4 KBERE 32.5C, &
HBGERE 27.5°C, pH 3 ~9 JifH TH-1 #3986 L % 4 KA, W44 K& H pH3
~7, PR pHEEHEENS~9, A KE> MRS pH K5, SEMS @6 KE I
ZERAR. CEERKFE BN SEEE " MRS R A,

(2) REAFEHHARENTEAHEEHALCRRBNE D, mMEHTFREkk
R RERT RGBT AR, EHEEA . B SIS B S 2 e YR
F . AR AT EE R E S B IUEET T AT, NABR AR
KRS YR e L AR T e

& % X ®%
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