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BE . ART A EILE Ceriporia lacerata H #k HG2011 x 18 3£ 2 55 64 b7 74 2R Fe 4 H5 B 6942
AR, AR % B AR & R B R e B AR B A, 83 A A B BGRIS A 5T A S 2 iR g o JR B 3
9% % Phytophthora nicotianae "% &3 37 H)VE A 3+ 2R 5% 69 By 76 SR B AT A 3 & K fo Ix 4 BOM 09 7
W, R A AR ILEA A HG2011 AL R E MR E g B A K A A TR T, 4 20% &
B i 04 35 R a3 9% BT 22 A K e H R Bk 54.50% ; 48 T AR TR IS P, AR HG2011 4848 08 3
RER LA T e S, RARARAGFEERERFER S, EERRR T, 260 #5850
B B AR E A T IR IR vt P 0 R B S, AR e B 09 G RO E M AR W R R R K R
Fpb PR AR IR B R F AR T 15.55%~37.77%, BLFA B 2 & 71.16% . F i& 57 3 R
17.98%., FACIEELH# S 2 H A AE PRGOS RRXTERFEDZTH RS, LELHEL e 2
2 %3 9.08%.36.28% F 11.84%; JB ¥ R, A A7 49 BOK b R e AL e 4 28 2 33 11.29% .
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Effects of Ceriporia lacerata on the control of black shank and growth
promotion of flue-cured tobacco

Sui Zongming Yuan Ling’
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Abstract: In order to investigate the control effect of Ceriporia lacerata on tobacco black shank caused
by Phytophthora nicotianae and its effect on the growth of flue-cured tobacco, a new strain HG2011 of
C. lacerata was incubated to prepare fermentation broth and solid agent. Then antagonistic and pot tests
were carried out to study its inhibitory effect on P. nicotianae, control efficiency against black shank,
and influence on nutrient absorption and growth of tobacco seedlings. The results showed that the hy-
phal growth of P. nicotianae was obviously suppressed by the biocontrol fungus. In the plate antago-
nism test, the growth inhibition rate of P. nicotianae on the medium containing 20% fermentation broth
reached 54.50%. In the dual culture test, C. lacerata HG2011 was able to intrude into P. nicotianae colo-
nies and make pathogen hyphae distorted, vacuolated and deformed. In pot experiments, application of
C. lacerata solid agent significantly decreased the concentration of malondialdehyde in leaves, and

maintained normal permeability of leaf cell membrane compared with P. nicotianae inoculation. The
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black shank incidence was significantly decreased by 15.55%-37.77% compared with that in inocula-

tion of P. nicotianae alone. The control efficacy was higher in preventative treatment (71.16%) than cu-

rative treatment (17.98%). After application of solid agent in combination with chemical fertilizers,

plant height, maximum leaf area, and seedling biomass were significantly increased by 9.08%, 36.28%

and 11.84%, respectively, compared with sole chemical fertilizer. The application of C. lacerata solid

agent also significantly increased plant nitrogen uptake by 11.29%, phosphorus by 38.73%, and potassi-
um by 12.79%. Therefore, C. lacerata HG2011 was able to effectively control tobacco black shank and

improve growth and nutrient absorption of tobacco seedlings, showing a good application potential.
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Phytophthora nicotianae. ZW 7 Az, FE
P& T MR LR FIARAR , 3 B AR AR
B, H A BRI A, AU B Az B AR PR e
FAJHE 7 950 (Chacon et al.,2009; 5 16 %,2017) .
EEINATER € = e 22ipnl) iV R/ E T L b= R
KT RS T  TB iR o SR, M e R 45
Gy e BT, A2 B TR RO B (P s [ 42 K 17 R
I BB UE A FIE R RO, e S m T TR
PERIDL R A D s Ae A b S5 2 it e 2 K
ANJ1Fn¥n g, HACRA IR (F R IEAE, 20105 8 KO0
45,2015) . BOAR, BT, FoFmRER, K
IR it AT AN i S RHIR 2% | 1 IR fb A 45 A B R
B i YL ), S AR AR T A s A R
il T M AR 7 T RE L R R (AR T, 2015) o JT4F
K, AP T IR AT (TR RO AT
T AL AT B BOR B2 1 5CTE  IE O BT IR AE
FEEEAMA O (HUAATETERCRATRE A
FHRIESE ) 8 (4% 204455, 2018 5 5K HESE , 2018) .
U, FEERAR R I 42 A1 W B P R AR R 1
AW ST B AR I I R R,
K5 SRR H IR A A R () A 7 R [

i 4wk £L T Ceriporia lacerata J& 0¥ 18 2L 1H
I PR LRE (BT822 2012) , 2 0L F HAS i [ Ak
AT AT B IR AR TG A AR At
7% 1+ 285 58 R )2 (Suhara et al., 2003 ; Cui et al.,
2006; Jang et al.,2012) . A WF5T R, #2240 £L
BRI RRRE /W 22 W B U &R BB L a-TE
73 TV A7) T 25 T A0 ) ) R A R R A, B
BRI R O I A0 988 S 05 (R Tl (R 4%
2013; Wang et al., 2013 ; Kim, 2014) ; &I ] i 4 Jifd B
BRI RS LN ELA R G I R A Ao
FEPE , E IR B G A 25 N 4 B SR A BRI A HIL

Ifi (Lin et al.,2011;Kim et al.,2015) ; FIFHEM1HE>
WA Bl LT AE R LT e | AR I R 1 1R
RHE T TR R 205k AR R
T FNBERE S , 76 AR Wil R i 4R AR 2R 5 7K Ab B
S5 HIBFFT48 22 (Choi et al., 2014 ; JRJS %5, 2015) .
155 (2018 ) & IH 2L FLL TR B A RS I il -2 928
95, PEEAR R TR A WO T4 S - AL L. (B2
AR 1k, B O S L B A A 1 T A R
PRI , A AE © A BFFE A AL, R AL L A
PR AR HG2011 il #8 2 e v A0 [T 44 11 791) , 3 o 55 4
F ARG A 5 OO AR B2 2 AR K A A VR XA
PR 1 Z R 7 1A SR LRGSR 1 7% 0 W AR A
Kirszm , DR IR AP Z B bR i B e 2 A ROR |
R ATl 28 2 B 2B A i R R AR

1 B 7%

1.1 w8

AR 8 R N} A 58 U 55 €5 B [ H BT
A6 X B FH 0~20 em HFE)Z 118 (106°21752.32”
E,29°46'4.45" N) , i b 3%, pH 6.86, A HLIT % i
4 16.04 g/kg, 4= A& W VB a4 01 1.45.0.67 .
12.92 g/kg, AR B VBB 5 5300 R 56.24.22.17
128.68 mg/kg., &M% I, N:P,O:K,O i A
Gy R 9:9:25 38 R A BRETTEA T,

BT R S AEY) - I ELPE RS = P 44 M R AR
FF2E I B S AL 5 7 24 08 L 7 B Bk HG2011 2GS =
LUy R R AR Bl At A AT v 1 3 B8 AR T 4 0 I
A7 5 95 100 i PRy K326, 5 A28 0 e 2 ) 38 ST A ]
PRAL B A AR E S TR A

iR AL . B B A BE TR (potato dextrose
agar, PDA) Hi F¢ 5k . B85 200 g #4505 20 g 35IR
#3120 g Z&1E7K 1 000 mL ; 3 Z Bl (oat meal agar,
OMA ) ¥ 5 2k . 2 1 30 g B IR ¥ 20 g 25 1B K
1 000 mL ; Bonnet & {4 15 7% 4 : KH,PO, 0.6 g . KNO;
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0.7 g.MgS0,-7H,0 0.25 g . K,HPO,-3H,0 0.125 g.Ca
(NO,), 0.3 g KA LM 1 g, 4% B 10 g. MnSO, -
H,0 1.5 mg.ZnSO,-7H,0 4 mg.Na,MoO,-2H,0 0.1
mg . H,BO, 1 mg.iZ fiX%5 1 mg.FeNa-EDTA 8 mg . Mt
M 1 mg, MR 1 mg. CuSO,-5H,0 20 ug. CoCl,-
6H,0 10 pg KI 20 pg %7K 1 000 mL,pH I % 6.0,

245751 AR LA - 68% K H 7R - 5 4 (metalaxyl-
mancozeb ) /K43 ECRLF , Ff S8 1E I8 A 5 AR
By E o, 7228 BRSO, Bt
TEAL AT BN 1) s DDS-12A B0y S 3448, e
JFRE AL AT BR S 7 5 1103 13k it%b , b iEmisk
KA AR A PR A A BailunBio & BEGE , 116
YR A R 7 s ML3 16 s, T
WIS EHREARA RAF
1.2 Fik
1.2.1 Bl sUE & BE iR Fo B AR ) 09 ) &

R ) 28 < B4 °C UK AR DR AT O 5 0 L o 42
FlF PDA -Hie L, 2541 C 2RS4 F FREFES d, il 4%
HAT 6 mm D, Tt E Bonnet WA G IR LI & T
RIETET, I A TR D TR AR R I, I
R EE R 271 °C FiE PR 150 o/min, 38N
10 mL-L™"min™", & F£F [8] 247 120 h, f7 15 B A TR f
HG2011 & -

T A P ) ) 5 < B 78 L R A K, 48
T 15:3:15: 70747, 2% A 26 cmx13 cmx45 em &2 H
RIS, T i8S S 1, 121°CF P 1.5 kPa
ZRVRKR 1 h, R AG B4 E A 3R 100 mL & B,
25+1 CLAREFREFR 21 d, 52 HAR HG2011 AR
1.2.2 7 2L 3L 00 3E 9% B R A R 8l 5T

SR FHHE BT A 1 AN AR KRR 7] 5 405 2 s L
X MR R R AR A RO RIVE o R ARk B

LT R W, LA 4 000 r/min 5.0 15 min, 0.22 pm
LU EL A Fh i, AR B JO R & IR . LT PDA K
FEHL ZEVRKE B HI & 45~50°C, A TC T & B T
B B R BE AR 0(28 FIXF IR L 10% F1120% FH 2%
PDA A, B4 CHRARIRAF A B BRI T OMA
PR b, 2541 CRRRE S R 597 7 d, FHEAR 6 mm AT
LA A I L A W UE, 2 RN T B IR R
(197 2 PDA EAR 0, 25+1 C RIS 92 3~5 dJ , %
FH 738 O BV AR, T BB 22 A KAl
RIS A . i R= 6 BB 7 B AR -4 3
P V& ELAR ) 6 BEER V% ELAE x100% (Li et al., 2015) .
SR X URE Y« B AR 6 mum 3T L ol 4 40 B S R
AL FL IR R UF , 3 RN T 1542 9 om i PDA Al

PN, W5 & AR 24 4.5 cm, 2541 C BS54 F T 5557
8 d, % HAA ML S HAE KB . 76 W3 1 22 322 fink
Je , PRI fl XSS P 22 , et W AUE T W
DI AT WA
1.2.3 b sU A A 3E 2 R AR By 6 AOR 69 E

B 4°C VKA PR-AT 0 AR PR B 42 R0 T OMA 15 557
B b 2511 CRRME A N IEFRT d, TTRKBEV 53 4E
(DR 18290 0 4 O 1K % W o o e = R R - )
1x10* CFU/mL. Ak 56 76 3PS i AU A% X 7 /R
SR E YT R 1 TR RIS BT
I 1, 516 0.89% H B 1 i 28 - S ), 9kt
VR 25 72 h, 4B RS 1R A 2 R B e, 15 3
K HHE, R 1% K AR RN R G 38K
B0 1.5 ke, RS 1 RR S R . et
TASARER . (1) 25 FOU IR AR 18T 5 (2) S 42 Fh
AL FL TR AL 3« R R A BRI I, 45 10 g 47 S £
AT [ TR et TR 3R S 1L 5 (3 ) B2 o R B 7
RO B . R AR AR AR AT 24 h, ARk A B 2 10 1
T 10 mL UEA T RTEAR , B A o MR 1 5 (4) 7
U FL B AT SR S b B . RS AR e R 1 A 10 g
ALt PR TR TR 700 A Ak v 5 () 40 0 £ L s T B
TR A P - RS R (N P A 10 g AL S AL
[ (R A 77 A 28K, 48 S L 10 mL 4R B A 4 1
BIFOEAR ; (6) A5 T 3R - AR T R IR R AL RS AR
G MR P AT S0 mL K FE G - AR BRI 0 A
s (7)6E F RS - B TR PRI < RS AR AR 1 2 5t
A 50 mL A H AR - SR EEAR B M A sk b, 48 hJE LA
10 mL 8 5025 7 T B VR ROE AR o AR AL B 30 AR A
B, EE 3 I R ST R A B, 4% I GB/T
23222—2008, BEFE S d AL 1 OB &S O, IF it
BRI RTE TR BB IR RO | Y B AR Ry
A b BRI A T A R 50% B LRI . AN
=R AR B R A SR EL<100% 5 T T 8 5= 2 (%%
GIFAR BT DL 955 B )/ (R SR B0« e e 1
RIRHEL) > 100 ; B 1R 38R = O B 17 1 204k B
T HRE0) 0T B IS 5 510 100% .
1.2.4 7 ZL kU 3T A 5% B 3R AT % v 4G ] 2

L 1.2.3 45 Ah FHUGR ¥ ) e R T, SR A
CL L2 PR VA TN B i, A B 3 R . B
0.5 g F A 5% =& 418 5 mL , W BE fir i 2) 3% T
3 000 r/min 2.0 10 min; B2 mL 35, INA 0.67%
AR 222 2 mL, TR 27 J5 /K VA 50 28 30 min, 1%
G R E.C, T450.,532.600 nm P AN E 3
WG RE (BN A, SR Sk
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ST R AR A A B 3 IR . B 22 g
M PR T BT/ NVREAR T L F 40°CHE IR 25
#0.5~1.0 h, 1 {5 Tl Tl E AR RIS R VR  mA
20 mL Z5 187K & |, i 20 min J5 B4 80, A
FHE L SR A O R 55, DI R R4
JEEAFE , 177 e=Ah B H R 0] HE L 39K < 100% (1
AR, 2007) .
1.2.5  #i 3Lk sU i < & A8 A 2R g 2
TR0 5 R 1.2.3, 3L 4 Kb HE . (1) 58 XA .
ASHEAE 5 (2) B Ak AR AL B« it FH AL AR R 10 g 422895
KA B 2L L TR VA B R 5 (3) AR AL+ ik 07 S
FLEA AL B . AL AL O S g 7 4 i £ L b A B 791 5
(4) P+ e o 2 L A B ) Ak 3 AR A B 10 g
PR L AR B . Bas At IR gk, Hoe ab B Ak
JES it FH e AH A5, BB AT R A T 3 SR A 2 ¢
K5 0% FISEAE . ARpRRe K 1348 5 ke, Bk 1 kA
R H A2 ST . AR EE 10 BRI, B
3R IRIG IR T B B SRS AR IS A 30 K,
WA R A 25 1 PR A 4 T 3 YO/T 142—
2010)IM5E 5 HRAH AR SRR« kv (25 PR 1 K
TN R KK AR K BE B T 105C
AT 30 min, 651 C M HET 2 HE , R E AL
PO M A B B i (B H,2000) 5 AR
LU S R T RUR SR Wi, AR 5 He=Hb T 3 A=

/M R AE ) R R TR = < 5% 0.6345 5
TR = ) i < F2 50 ko
1.3 HES

HISPSS 19.0 HA XA IR E A AT 07 224347, hif
Fie /N 25 250 (LSD) kit 122 57 i E MG

2 BEREHM

2.1 HiFEEFLE HG2011 MHEEZ BHIMNFIER
T 2L b T R HG2011 0 48 B 25 4F K e
R A EIE R . AR SO T, BE R 3 d
B, 25 6 BR A AR R B TR T 134 5 2 A K OE
W5 S HEBE N 10% 1 20% T bk HG2011 % 18 9 Y
PDA 35 5 55 v A R B TR VR TN S S IR B0, TR 22
AR 1-A) 0I5 518 24.02% F154.50%
FESHURHIRE R IR, 5555 3 d I 2L FL B R g
B MDA 22 R4 i, B i T 35 TR 2238 W = A AR g
BE VR, L2 7 a4 I 5 AR 2 R T 22 AR 45 1k A
K, BWA e (F 1-B) . 7Ea B Ak m
B DX (10 4 22 A L A RO 2 B P 22 ML 34 5
KM FEHENE (B 2-A~B) s £ & HH 228X
HHEERE R P 22 % AR L AN Bk 4 25 T Ak A R
BHGE T 47 2 0 L o U R 5 1 T 25 (/1 2-C~D)
T 47 20 e L T A bR HG2011 BE A IAAE e HT A= W i
el R R R TR 22 R AR AT A TR A K

Bl1 #iZEFLE E AR HG2011 X4 B BRI E R
Fig. 1 Inhibitory effects of Ceriporia lacerata strain HG2011 on Phytophthora nicotianae
A W BEENGRES ; B SEARKTIRHRIG, [ S FLIE , O M RERE . A Toxic plate test; B: dual culture test: the
fungal colony on the upper part of PDA is C. lacerata and the other part is P. nicotianae.
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2.2 #ZEEFL E HG2011 X3 1E 2 AR % B 2 # B 3L
23 A X HECRI A 2 A S e L g A B8 v 4 0
Y TC PRI A 5 PR T AR 2 R ALk R ) R e

FE I 25 SR 175 45 K4 die g, 7303 W 54.44% Hil
32.96. it P S 05 FL T 11 1A T ) S 25 AR 1 5 AT

AR/ TR A
- / N\ 4’

JEIR A R, A 3 L bl B i g Ak
P B RN T 15.55%~37.77%, B Wi s R T
FERCR 435K 71.16% F117.98%. e FHRS T 76 - 4
B LA FA AR, o BRI 1 TR R AR T AR
33K 91.39% F182.77% B R e (£ 1) .

e e
N
I

BN
\Lﬂm
N\

Fig. 2 Effects of Ceriporia lacerata strain HG2011 on hyphal growth of Phytophthora nicotianae
A B ALR R 225 B: IEW N R RR22; C. MR R R 22 W78 M ik 4 5 D IR R i 222514k, A: C.

lacerata hyphae; B: normal P. nicotianae hyphae; C: P. nicotianae hyphal deformation, cytoplasm concentration; D: P. nicotianae

hyphal vacuolation.

FR1 L EER HG2011 X HEE ERRH RS R

Table 1 Effects of Ceriporia lacerata strain HG2011 on tobacco black shank in greenhouses

A3 RIRH VCACECE S BIREEVER
Treatment Incidence (%) Disease index Control efficacy (%)
75 %) B8 Blank control 0.00+0.00 e 0.00+0.00 e -
AR AL FLIA C. lacerata inoculation 0.00+0.00 e 0.00+0.00 e -
PSRN ERERE P, nicotianae inoculation 54.44+5.09 a 32.96+1.70 a -
AL | IHITIRE Curative treatment 38.89+5.09 b 27.04+2.80 b 17.98+8.48 ¢
C. lacerata HiRi i Preventative treatment 16.67+3.33 ¢ 9.51+1.30 ¢ 71.16+£3.95 b
K5 AT 1HYTIS Curative treatment 8.89+3.85d 5.68+1.54d 82.77+4.68 a
Metalaxyl-mancozeb 7553l Preventative treatment 5.56+1.92 de 2.84+0.93 d 91.39+2.83 a

TR E B2 . [RPIAIRNG F-BE 8RR 2 LSD AR AE P<0.05 KV 225 1.3 . Data in the table are mean=

SD. Different lowercase letters in the same column indicate significant difference at P<0.05 level by LSD test.

2.3 #REEFLE HG2011 X R FR IR FRAI 00
AH LU BRUp A2 08 2 10 R it 7 2
FLPRT 14 B 700 RS R R - AR BRI T R N
S AN A D TR R 1 . R
ol 427 o 0 o AL B IR Y R R e, N
0.76 pmol/g ; fift Fi [ /A< & 77 FIAR FH 7 - S RE 10 5 1%
7S B A i, AT 0.40~0.61 pmol/g Z 8], B
oo 2 2 Ak BRI 2L £ L PRIV T R R b B
290 2 1 4 ) K 41.68% F142.33%, & = T
HE IR 16.59%~25.63%([83)
2.4 #rZEEFLE HG2011 XF MR HMR & 1E B
Jiti A0 2 L PR [ A DA 551 T AR S A0 1 2

TR it FH A P -+ i A 1) Ak R R A 1
e K T AR RN A R IR R R, 430l R 65.92 em
544.08 cm? f120.97 g/tk , Hb 5t f AR Ab B 431 i 3%
HAHNT 9.08% .36.28% A1 11.84% ; Jiti AL NE-HIG B B
FRIALh 3P 4 R A PR TR S T Lt AR A b 2 (L
ZRAREEK2).

TEHH T 35 43 Fr t RN WSC i Ty T, 5 B Ak A A
FHAH H , POt 407 22 L B T (K ) S i v T
TR AR B A R (P A A R 7 Ak B
PRI SRR BR A1), Pl B i 1N T 11.16%~
23.97% , & i R A R R BR 20h 11.29%
38.73% F112.79% (3 3) .
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m 8 Malondialdehyde o #ZAMEEIZEME Permeation rate of electrolyte
1.00 a 760

a
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B3 FEAMERTEIRM F R & SRS R0

Fig. 3 Effects of various treatments on malondialdehyde content and cell membrane permeability

B& 8 (umol/g)
o
&

Malondialdehyde content

> =
Y HURE N (%)
Permeation rate of electrolyte

A

in leaves of flue-cured tobacco seedlings
A: ZEPIXTER B SRR SIS LER s C: UM BRI LR s D Wi AL IRy BRI ; B WA FL IR TR
IR Fe i AR - S ERAYT BRI s G: W AR - SR B B 1 . BB T B bR 2E . TRl At B
[Al/NE PR IR 4 LSD LGB0 7E P<0.05 K -2 5 3 . A Blank control; B: C. lacerata inoculation; C: P. nicotianae inocula-
tion; D: curative treatment of black shank with C. lacerata; E: preventative treatment of black shank with C. lacerata; F: curative
treatment of black shank with metalaxyl-mancozeb; G: preventative treatment of black shank with metalaxyl-mancozeb. Data are

mean+SD. Different lowercase letters on the same color bars indicate significant difference at P<0.05 level by LSD test.

*2 HREETFLEE M HG2011 MR & £ KA
Table 2 Effects of Ceriporia lacerata strain HG2011 on the growth of tobacco seedlings

fh 351 e S NN EEX7/hY e
Plant height Stem circum- Maximum leaf Biomass Root-shoot
Treatment .
(cm) ference (cm)  area (¢cm) (g/plant) ratio

25 H X} i Blank control 51.63+4.30c 3.1240.41b 345.01+48.61 ¢ 10.89+1.83 ¢ 0.19+0.03 a

HujifiAkE Chemical fertilizer 60.43£5.17b 3.81+0.13a 399.23+44.27 be 18.75+1.92b 0.14+0.03 be

A R A 2RI L T 7 59.4743.22b 3.86£0.23a 445.36+63.17b 18.83+1.69b 0.16+0.03 ab

Chemical fertilizer+small quantity of C. lacerata agent

AV RE A+ TR 2 e L T T ) 65.92+3.18a 4.06:0.33 a 544.08+7224a 20.97+2.03a 0.12+0.02 ¢

Chemical fertilizer+large quantity of C. lacerata agent

FhBHE N Bbr 2 . RS R/ING TR IR 4 LSD B R 5678 P<0.05 7K F-22 53 18 3% . Data in the table are mean

SD. Different lowercase letters in the same column indicate significant difference at P<0.05 level by LSD test.

FR3 EREFLEEKRHG2011 [ EE FH S EFMRKE M0

Table 3 Effects of Ceriporia lacerata strain HG2011 on nutrient contents and absorption of tobacco seedlings

i Content (g/kg) WA & Absorption (mg/plant)
Ab P Treatment
N P K N P K
25 %} 1 Blank control 18.21£0.27b 2.14+£0.04d 49.00+1.12¢  198.4242.98 ¢  23.29+0.38d  533.82+12.22 ¢
Bt fLAE Chemical fertilizer 35.50£1.92a 2.4240.04 ¢ 63.41£1.06 ab 665.71£36.01 b 45.34+0.84 ¢ 1 188.92+19.92 b
IR P i 37.390.98a 2.69£0.02b 61.01£1.58b  70436x18.44a 50.63£0.35b 1149.35£29.78 b

Chemical fertilizer+small quantity
of C. lacerata agent

AV B+ e e L R B 35.33+0.15a 3.00£0.10a 63.96+1.37a 740.84+3.18a 62.90+2.05a 1 340.99+28.70 a
Chemical fertilizer+large quantity
of C. lacerata agent

PR A B AR e 2 . RN RING TR FE R 28 LSD R BG 7F P<0.05 7K -2 R i # . Data in the table are mean+

SD. Different lowercase letters in the same column indicate significant difference at P<0.05 level by LSD test.
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3 it

H AT, [ N A0 T4 2405 1L T i B 5% A0 3
BEVS K R 2h AR AR A S, AEAE Y A R E )
PRA D7 TH AT . AR S5 IR BN TR 3T
Mg, 4 24 0L AT TR Bk HG2011 & BV RE b &
A0 8 B A A, BB TR B HG2011 7] 3304
— & BIPLEA Y BT 5 EAROR IR b, 2 AL A TR R
HG2011 AEf= AMHE LR TR T , I BERL 15 4 1L 5 J 2
PERE TR 22 M5 1B ARG R L 2 b Sy
TEIG o o3 il 2L TR A I s LA, — 7 1 AT
S A BT Y SRR AE T 5 50— T AT RE AR H
REAE /- INAT e R LT ol | 25 1 e N i 1 oty S5 il
J(Lee et al.,2007) , (EE M IREAELE I T ARM AP AGTE
B AR ST 2, SRR s I o 20 e A
AR EUILT o, DL A B ) Wi i el A 1 o, R
AT LA e AR IR I AR . XS R kR
HG2011 X} # #% 2% I 9% 1 Colletotrichum gloeospori-
oides F1 VY JI\E: 494 B Mycosphaerella melonis i3
Praon; (¥ E 45, 2017) L 5 KB Trichoderma
harzianum %5 = 5 8 X} )X B & Botrytic cinerea F1 1
AN BT HLEEAR L (BB PREE, 2009 5 TH PRI SR,
2012) . BEAM, Btk HG2011 8 RE/M bk a4k (R
85,2017) , AT AT Bl T R0 e 3 e gkl L e
e ouE , JE I R B AR K 25E (Naureen et al.,
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