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Fusarium sp. W% RI&JEIAH Fusarium sp. \ 75 F A vT 82w/ W Alternaria sp. FRH L 5L % H
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B ABHOTH G B Lk AR ERAERFRIB B A B A TR,
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HBR IR AR, It HZ B AL RIF R B TR
BEABERD , KB (Trichoderma ) & —Fh T B0 A4 B
W BE R R IR NFEERNE KRB, 7E7]
A T A R T BT S R R
BNERBEENE., Hi, ST L2 Emn
AR FE A3 X B AR B o K R UK R B R 47 i Bl IR
BOR . BEFTIE K B\ H B 1 T 43 B K B TR R RE E R
AIZE FERE, 5 B AL A KRR B AR E FMAAE
HEY, RERER T ENHNEARTBLERMNIIATIA
AT, #AE 58 FIEREARR, &AM HRE EWN
AR E EA R A GURSERY . A M
R 1 ARAE N AR T EE P3.9 Wbk, & BB
DWER WA S5 2 IR G AR B (T. atroviride) , W55 & B

Study on Transformation of Multi-visual Marker Gene in Onion

ZHANG Hong-wei, TAN Wu-ping, LIANG Yi
(Vegetable Research Center,Beijing Academy of Agriculture and Forestry Sciences,Beijing 100097)

Abstract ; Taking onion seeds as materials, using transgenic method, the vector pPBAC9075 was transformed into the callus,

and the effects to transgenic plants of anthocyanin synthesis transcription factor Bi and C1 were studied either. The result

showed that, 189 regenerated plants were obtained after the regeneration and glyphosate screening. PCR analysis

demonstrated that 5 regenerated plants were successfully transformed. Only 7 of the 189 plants were survived after field

glyphosate screening and 2 of them showed anthocyanin accumulation. The above results was to provided a basis for the

visualization genetic marker anthocyanins on early screening of transgenic plants in onion.

Keywords : onion; genetic transformation; anthocyanin
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XARET IR TE Zythia versoniana A% 3% ) % N 1
HWVERDY . AT ZARBERAR RN, A S
ST BT RS , DB Y b B2 Y 6 FlAE Y SR
TR T 5 2% D E o ) S ARIPE A

1 #R5AZ*

L1 Kgesik

1.1.1 R E M P3.9 B ¥ Trichoderma atroviride
H £0IR) 27 Bt AR A Bk 27 5 1 R 2 B 2 S = SR A Atk
R ] X SR B A ARG i A 00 B 35 o LA 443 B 3R
4 AR BRI T Pestalotiopsis sp. 5T M IE i B
Fusarium sp. M RAREIRE Fusarium sp. \J7 75 55 M
BN 6 B Alternaria sp. MR B 6 B Alternaria
sp. BB FNEIRE Verticillium dahliae WIZLLH 2= 5>
TMGE 5 B I A Bl X, 253 A A el X, BRIV L
e RS N JE R TR S e e S e =
IOV S 5 R B AT AR AR AR 90 B T R T BB AR I
PR ZEFE T AL 75 AR I i ik 25 L0 L U7 55 48 BB i
BRAUB G SR B R 205 2R B2, LA 40 85 KRt
A ) IR 3R AR

112 fhfsEsRi  PDA. D442 200 g #i &b 16 g.
B 20 g Z&187K 1000 mL,

L2 R®Hk

PRI R XTI 5 3% 8 P3. 9 B bk A& it IR
HL B ARTE PDA SEAR IS SR 3, 28°C IR K% 5% 5 d,
SR A SHIRE R R0 e 4 R R — 26 4% R PRl 4T FLAR B
H&N 5 mm M 225, 43 18R T ICE PDA SFAR (B
2 90 mm) A, 2 N ERP S AEEE 40 mm, IRNER P3O H
BRAE Rt IR (CKD ,i% 3 IKE &, 7 28°C FHIRIEFE,7 d
Ja I R IR R 78 B TP E A K IHIR . IR
(%)=[(dCK—dB)/dCK] X100, # ,dCK 3 7 X} 1§
975 JFRL B BRI V& ELAR ,d B R AL PRI R T B 75 EAR .
1.3 ot

RIGHIEIIR A SPSS 19. 0 S it-# A7 5811, it
BAbTR A 22 b
2 HRESW
2.1 P3.9 BEREXTAEACAR B a7 B 1 4 il ZEUR

1 AT, P3. 9 TR A5 A AR s T T o kg b5
FT1dEREFEEEERERSTRERZERNEE,
SR SRR R IS B 17,5 mm, X B BN
90 mm, MHIHRK 80. 6%, 7B P3. 9 Bk HEAEAR 1 6
75 PR A SR A IR R

T AP3. 9 REEBRAKARSL, TIA. a:P3. 9 AT EHRE 4 A4 X B A AR IR0 i AE R DL .

Note: A:Growth of strain P3. 9 of Trichoderma ,the same below. a: Area of hyperparasitism between strain P3. 9 of Trichoderma and the pathogen of loquat

root rot; B: Growth of he pathogen of loquat root rot.

1 P3.9 REE SRR R E X IS I £ KRR

Fig.1 The growth of dual culture of P3. 9 strain of T. atroviride and pathogen of loquat root rot (Pestalotiopsis sp. )

2.2 P3.9 BEMEXTRRE T AR e A 1 S0 R

FH & 2 A0, P3. 9 BARK -5 R T BRAR o e e I v %o URE
BR7TdEREREEERKRER S BERZRTE
2, MRS IR IR B I BN 27. 5 mm, X R A B
#2485 mm, I FIE 67. 6%, P3. 9 HARXT )&
AR 9770 PR AR 5 P I R BER
2.3 P3.9 BEMEXHILZ AR e R 1 S0 R

FH I 3 AT, P3. 9 BRI 2 SR AR i s i T o R
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BRE7TdE REAEEERER SN RERERKE
., MR IR R 7% BN 23. 3 mm, X IR AV B
%% 86.75 mm, I F3k 73. 1%, 3 B P3. 9 B kEXHI
7 MR JE 973 DAL AR5 I R RER
2.4 P3.9 BEREXTTT 7558 v BEa v B A 30 R 2R

p 4 BT, P3. 9 TR A5 AR AR s T T o ke b5
FTdEIREEEEERKERSNRERZFHEE,
YIRS IR IR P A & BN 18 mm, X IR E AN
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T :a:P3. 9 N BB E 4 A X3 B: BTSRRI B AE HORBL

Note:a: Area of hyperparasitism between strain P3. 9 of Trichoderma and the pathogen of carnation root rot; B: Growth of he pathogen of carnation root rot.

B2 P3OABEKRSRNBREFEMNFESRERRKR

Fig. 2 The growth of dual culture of strain of P3.9 and pathogen of carnation root rot (Fusarium sp. )

1 :a:P3. 9 AREE PR E A A4 XI55 B Al R AR I B AR R BL
Note:a: Area of hyperparasitism between strain P3. 9 of Tiichoderma and the pathogen of Florist’s cyclamen root rot; B: Growth of he pathogen of Florist”
s cyclamen root rot.
B3 PLOAKBEKSUERREFREINIFIEFERRR

Fig. 3 The growth of dual culture of strain of T. atroviride and pathogen of Florist’s cyclamen root rot (Fusarium sp. )

1 :a:P3. 9 AT T PR E A4 XI55 B J7 45 it B9 1 A KORBL
Note:a: Area of hyperparasitism between strain P3. 9 of Trichoderma and the pathogen of marigold leave spot; B: Growth of he pathogen of marigold leave
spot.

B4 P3.9 RBEKS T HHMHIREE XIS ERRR

Fig. 4 The growth of dual culture of strain of T. atroviride and pathogen of marigold leave spot (Alternaria sp. )
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80 mm, #IHIZRIL 77. 5% , FBH P3. 9 B bk X HLAC AR JE R o7 TR A W5 PP 38R
R B A TR AR . 2.6 P3.9 BERXT R 000 R A0 400 3R

2.5 P3.9 BERRXTBRA RIS 1 400 R

H1F 5 AT, P3. 9 BMR-5 BRH AR R o o B o U 45
I 7T d R RREERERERS MR EREFREE,
Xof IR 15 7 9 Ji T T 7 ELAE R 14. 25 mm, X BRI VR HL AR
7 79 mam, AL 82. 076, KB P3. 9 AKX B R HE

H1FE 6 R, P3. 9 B MRS MU 2 o S T X U 4
I 7 dERREEEE KBRS R EREFREE,
Xof Ry 35 % s JE T T 9 B O 14. 33 mm, X BR R K B2
7 83 mm, M AL 82. 706, KB P3. 9 WM M B2
P B A AR B AT AR SR

T :a: P3. 9 A% FBREE 4 AE X3 B BUMB BER 3 B AR HORBL

Note:a: Area of hyperparasitism between strain P3. 9 of Trichoderma and the pathogen of pepper black spot;B:Growth of he pathogen of pepper black spot.

B 5 P3.9 KREEEEMERBRRE M IFEFERRE

Fig. 5 The growth of dual culture of strain of T. atroviride and pathogen of pepper black spot (Alternaria alternata)

1E :a:P3. 9 N FBRE 4 A K B BB 2R AR KORBL.

Note:a: Area of hyperparasitism between strain P3. 9 of Trichoderma and the pathogen of pepper yellow blight; B: Growth of he pathogen of pepper yellow

blight.

B 6 P39 KEEHKSHENEERFETIFEFRERRR
Fig. 6 The growth of dual culture of strain of T. atroviride and pathogen of pepper yellow blight (Verticillium dahliae)

3 HrHitie

WFoE R B, AR A R B P3. 9 B REXTAEAEAR FE i
SR Pestalotiopsis sp. JJETIEEMRIE WG E Fusarium sp. .
MZEHRARNE R E Fusarium sp. JJ7 77 55 "t DU B8 AL-
ternaria sp. SR BIEFRIRE Alternaria sp. FRMEE $
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SRR Verticillium dahliae 6 FALiz00 R EE A P4
YER IR 8 T 60% . ULBIZAREEEXS Pestalo-
tiopsis & 4 BRI YR R B T YA 1R R M HIE A,
HYUHEIE®R 1z, 7ok 4 Xt W& A% (T. al-
troviride) WA K T FERG WG B Zythia versoniana™ .\ B &
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Study on Antimicrobial Spectrum of Trichoderma P3.9 Strain of
Endophytic Fungus from Loquat

LU Haiju' ,ZHANG Jian-chun® , QI Jing-xiang' , XU Cong-mei' ,ZHENG Xiao-lan®
(1. College of Life Science and Technology , Honghe University, Mengzi, Yunnan 661199;2. College of Foreign Languages, Honghe University,
Mengzi, Yunnan 66119933, Environment and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences, Danzhou, Hainan
571737)

Abstract: Taking Trichoderma P3.9 strain of endophytic fungus from loquat, the pathogen of loquat root rot
(Pestalotiopsis sp. ) scarnation root rot (Fusarium sp. ) ,florist’s cyclamen root rot (Fusarium sp. ) ,marigold leave spot
(Alternaria sp. ) ,pepper black spot (Alternaria alternata) and pepper yellow blight (Verticillium dahliae) as materials,
the pathogens were respectively inoculated with P3. 9 strain by dual culture,inhibition effect of P3. 9 strain on different
pathogens were determined. The results showed that P3. 9 strain had different antifungal activity to the above pathogens.
The inhibition rate was respective 80. 6% ,67.6%,73.1%,77.5%,82.0% and 82.7%. All were more than 60% and
antimicrobial spectrum of P3.9 strain was wide. It possessed a good prospect in the development and application. It
provided theoretical basis and strain resources for bio-control to the above diseases.

Keywords : Trichoderma of endophytic fungus from loquat;pathogen of fungi from plant;antifungal activity;antimicrobial

spectrum
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