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Abstract : The effects of several factors on the chlamydospores production of Trichoderma aureoviride T-33 during
the fermentation were researched. Based on the results above, the orthogonal test was made to screen out the best
prescription. The results showed that, the best single-factor conditions for the chlamydospores production of
T. aureoviride T-33 were, liquid culture of cat powder, 30°C , pH4. 0, 120r/min, 24 hours oscillate incubating
as well as liquid culture volume of 80mL/botile when the 250mL size trangle bottle was used. The result of or-
thogonal test showed that, the best prescription for lemperature, pH and oscillating speed was 30°C , pH4. 0 and
140/min. 3. 37 x 10" spore/mL chlamydospores were obtained at this combined condition.
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1.1 E&kE

REARE (Trichoderma aureoviride) T-33 ¥k (LITHE#E T-33), dl)fkl k%
HEYRELRESBERT, 28 Rifa" A Biset " BB ITHASHBIRESE, &
SRS O BT EREE .

L2 FEEFENEERFEHERN

LW AH 7 MURSRETY DRERHHEFHE (PD), DA EMBIEEHR
(PS), KEMERME, KU+ EKEHRB, BEMEEHE (Rechead), BF% + AL
W, MEMBTRE.

WREEE T-33 A PDA AR +, 28C (L 2d 15, FAHFLENEH TR F I
HfSmm WEFYHEIR, BHEEE OnL BRBEM =AM (100mL i) P, &
FRARFR 2 TR, 7E30°C, 1200/ min MERAGE RS L3, 8d 7 B disk i34
BENERYPEEBTHERE.

L3 AEpH @AXFEERFFEHER

250ml BI=MIErP2E A 0mL MEIESEW (TR, A 1mol/L 9 HCI 1 NaOH
BWWRFHEpHE, SABMpHENK: 3, 4,5, 6, 7. 8, 9, HRSHERTIE PDA
Wi EYE1E 48h AT VBRI S 4~ (H4 Smm), #FFPJEE 30C, 120r/min Y
O FEGRBIES, 8d SHERRBINS, EURE, HANMTERIIRES
FEFRYDREMTHORE. (UTEMERRTMEWB S, BHRE&E. BHREUR
BHERFITR TR SR .

1.4 AEREXNFREN
IR LFE . 15T, 20°C ., 25T, 30°C. 357, 40C,

L5 BESEER
1.5.1 AFREFENEERFEENEN: ARSELES SN 0, 80, 100, 120,
140, 160r/min24h FEHETH LR 120 (E)BIET (1200/min) %7 ASGhER
1.5.2 B ABRMBEAFAEMNEW. [/ 250ml M=%, SHE AR
FERBHES. 40, 60, 80, 100, 120, 140mL,
1.6 EZXE

T ERABE, BERERBAERRVER, ERETEWAERNTE
BHFRE. pH MRS EEHT L (3°) EXASRE. #/250ml =AML AR
80mL/JR, FHEMIELL 48h BRABIERY S K, 8d GRBBEAT =HE K.

2 BR5SH

2.1 FEEFENFERT~EHER
M7TAHEFEERTI GHedE, A7 HEHAEFENETERERT, BF
PAZBEfR R RERS, 53 5.33 x10°4/mL, &R T Rechead 7> #y
BEM, U3 x10°N/mL (B 1); FEHHES, BEZFENFREERT 6 4
HFEALERREE, RUREEFENARR T-33 BH4RERTHRFERE,
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22 AEpHENBEBRTTEHER

Hxedfn, wMER TN pHBERF T-33 #HS /£ EHWEER T, K pHe
MERER A, K226 x10"4/mL; pHT FHERE, (LR 8.9x10°4/mL, TH
PFETRKEMSERT (2.66 x10°4/mL) (B2).

ML RIS FEN pH E, TTUEWMAERTFHFELE, 76 pHS ~9 G BRI 5

ERTRFE, FEEpHT HABIEAME, & pH HT 5 WIEFIBRF AL 0L
s

I 2 3 4 5 6 7

BaRELE
B AR T-33 EER AR 2 AW pH ENAE T33 7%
| BERSHRE, 2 SR RVNEBERERR, 35 FAFRTHER
HWREWRUSE R, 4 KT8 + 2XB, S KT H, B EERTFEER ( <107 f/ml), O FERFFE
SHER+ES. 7 HEME (Rechead) R/ ( %10% 4~/mL)

3 ARREXBIERTTENKAT

XEEW (H3), BENAE T BHRERERFAREFEM, T33 Hikd
I5C ~35CIREFVHENEEEBEHMA T, 25C ~0CREWE R XERNBESH
BE. T33 HEEOCEMATFRERK, F234x107/ml, KKH 25T, ©1F
L77x10"4/mL; ERF ISTHAREHREREBEES AR, BT 35CHRA,
ABRBREAAERER, SL45, BRENELER, ROFEREFATERER
Fo 2 THHES " B ERA,

15 20 25 30 35 40
t/C

K3 FEEREHERT =4 0N
2.4 ESEXR
2.4.1 FRFEXMEEMF=EMRM: 7E 120r/min 59 F 44 T HIF T-33 Bk,
8d FIRBRATHE 2.00 x10°4/mL, BFIEEFMEMBRME, L1 x10°4/mL (B
4), 5 80r/min WHEHFH TH=HE (3x10°4/mL) BEXR, 12h BIRES W™=
fu k5 100r/min, 140r/min, 160r/min24h EZHRGHFHEBHE Y, SR ENTEKEE
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HERIERA TR T-33 AR FREMRTHEE, RFFEERRWXEHEA T4
AHlo

2.4.2 BRBEARNEBEERTSEOEM: 6 48+, LL250ml =fEE A 80mL
BRI AEERERA (AS), FF 2 13x101/ml, WHREA 40mL K=
BB, h4.2x10°4/ml, EREH, EREAERERCYAFFAE=ERE
HF, BRRRLD, BERXTEMESE, HRIFEFD; RZZBERKE, HA
HEZED, FRITESER.

2.5

3 2

£ Ea

5 1S &

= s

= 1.0 x

2 "'

&‘;5 Fo
0 80 100 120 140 160 120* ° 40 60 8 100 120 140

$£12/(r/min) I FIE A B/mL

F4 it Eiam sk s =fEPEanE AR

120* &7 12h AEIRE BIERF=4EHER
2.5 EFRE

FRERBAZRARG, oJUREREZBEFRNIEFAE T-33 Bk LT
FHRERFE, EXTEERT, #BFE (A), pH (B) HMkRFEE (C) #1TWIE
THRRER (£1) &9, FHRKN 3 TAENBERTF=EHERA/NY: C>A>
B, ENRIHEEN T-33 B R MER, REEFHR pH E B BEEE .,
ERBRERN, 44 %45 30T, pH4, 140/min B HRERE K, HFH 3.37 x10°
A~/mL,

£1 EXRRERSHESN

) PRAER PRI % BEEMA
R¥Y A (v/C) B (pH) C (¥ v/min)
{ x10"4~/mL) ( x10"f/mL)  «=0.05 a=0.0]
1 1 (25) 1(3) 1 (100) 4.62 116 d D
2 1 (25) 2 (4) 2 (120) 8.74 2.19 c C
3 1(25) 3 (5) 3 (i40) 11.44 2.86 b AB
4 2 (30) 1(3) 2 (120) 9.24 2.31 e BC
5 2 (30) 2(4) 3 {140) 13.46 3.37 a A
6 2 (30) 3(5) 1 (100) 1.38 0.35 e E
7 3 (35) 1(3) 3 (140) 5.80 1.45 d D
8 3 (35) 2 (4) 1 (100) 0.52 0.13 e E
o 3 (35) 3 (5) 2 (120) i35 0.38 e E

. ERGEVERM SPSS RESFF KK Duncan [CHEB 2 (SSRE) #FHTHEMT, DEFERE %K
FEHERBEHE, KEFBHT 1% KT EMERTFHE
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3 it

ABEERLET EEntk. SO0HtEMrEEmE AR ESN R,
EREGARERERKARMIHA—EETHATEHEERK, XTER, BE, pH{E
EHABFEMERTFHEME T ARMRE ™Y, ARXELEMARLERT ™
EEE SRR, ERES RS AB AR T SRR ELE, RER
pH A%, BHEA#—LEBXERRNGES RN AP FREREE F 208 55l
L, MEWFEABERFHILTERERREHRT TELRR, AMERS 7MY
KT, #EAPRES, FRAFNAERERTHNERSEREFANSRARL -,
RAESKERANAZEAR AR AEREARX, RTEXTEQEREFFE 5
B3,

BUMRGEEENTAESEXRERERT, BRENREGRESR, HaH
AR/, ELETRs, ERZTAWH, BEWRR, WATAH TFREERT
M MARGEELE, BHRRTHRAENE, HLEPEREAR, El—
BRANEEMNELE, FHRWEXRBNGEMRT, IREAHTAGHEK>LE
HAT, T-33 BHERMPE T AN TREAT ™4, pld HAFEAH, X5t
SRR B T-33 #Htkr=EREA T AREREEENY 25T ~30C, AR
AR

B FAEAREF £ ML A EeR i 7R, s REAFreE—
ERE ERBR TR A ST ARAH . ALRTERANESKRE T-33 Htk
ERGEFRLEY, KB HLYREAEREERT, REELETRBERMSE, &
RATARRMEEAT . ITTHA AT REH AL RER T FRE AR ADHIF, WmE
KA = A 5 R

2 %
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