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BB AUL T FRESHARM . PPO 1 POD % 1 Bl & 2
HRZE AR IR AET [ 53 s PAL 15 MR RE 2 I8 % e 1 25
B B1, 3- M R BB M E S B E W E S Wy
B BAILT FREH &S BRI SN W7k, LT A
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FEZE, 0.20 mmol » L™ BTH £bFH 1 1512 SRR 15 15 4L
y XF BE Y 35. 63 F&ZE 6.48, RIGHE M 75.86% T R 3
21. 35% , B IESCE H 81. 82% ;0. 20 mmol « L' BTH Ab
PR SCHRMUR » Ho 1% 15 B0 Xt BB Y 28.53 [ = 7. 52,
BRI 61. 25% FREF] 20. 03%% , B 1ARE K 73. 65% .,
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SRS
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Table 1

Effect of BTH treatment with different concentration on the induction of pepper resistance to powdery mildew

E TEBRHML Huaxi pepper H SCHRML Zunyi pepper
Concentration RIAE R ECE B AR R VR B AR
/(mmol « L™1) Incidence of disease/ % Disease index Effect of prevention/ % Incidence of disease/ % Disease index Effect of prevention/ %
0. 05 25. 40bc 10. 23be 71. 29b 32.54b 12. 35bc 56. 70bc
0.10 26. 14b 8.97¢c 74. 84b 21. 45bc 13. 08bc 54.12¢
0. 20 21. 35bc 6. 48¢ 81. 82a 20. 03¢ 7.52¢ 73.65a
0.40 28.76b 13. 56bc 61. 95cd 19. 84c¢ 9. 08bc 68. 19ab
0. 60 29.72b 17.11b 51. 96d 25. 43bc 11. 3be 60. 39b
Xt CK 75. 86a 35. 63a — 61. 25a 28.53a —

ERPARFRRRER B (P<0.05), TR,

Note: Values followed by different letters were significantly different based on Duncun’s Multiple Range Test (P<C0. 05). The same below.
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BTH-54 5 Al CK-12 0 Ab B e B2 P IR B8 LU » SR
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Fe e IR DA R B 1 PR R AR BE 38 1, IR 7E S8 3 KA
R, kAR FOR R B 5, CK-32 1 A B AE R 1

POD & MG TR, TS 4 Kk B sty

2.2.2 PPOWEMMZE L hE 2 AT LIFEH, BTH- R
FALEERY PPO JHHETESE 3.6 KAIZE 8 K 3 ity
HAR 50 REAR HL G 1 38.5%6.35. 8%6.,64. 4%, CK-4:HiAb
PR PPO JEHEFESS 5 KA 7 KRB 2 A0, 451
Lb X} R i 58. 6 %0 A1 60. 4%, i BTH-3F &b 2 ) PPO
TEVETESS 3 KRB 1 - m iy, HLE b X BRI 38. 5%,

—o— TI1 —— TI
—a— T2 —&— T2 )
—a— T3(CK-4E) —a— T3(CK-#7)
25 T4CK) 351 —s— T4(CK)
20 # ;2
Hao e 2.
;\Jg 20 1.0 \M—;S %o 1.5
=sa2 =x2
< Ba< 1.0
b 0.5 N 05
0 1 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9
REBR KL Treatment days/d REPR K%L Treatment days/d
Bl 1 %M PODEETh 2 $RM PPO EMHETL
Fig.1 Change of POD activity in pepper Fig. 2 Change of PPO activity in pepper
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Fig. 3 Change of PAL activity in pepper
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Fig.4 Change of p-1,3-glucanase activity in pepper
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WAL BB AR TE PR AR R A S5 56 1 R (BB J5 158
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Fig. 5 Change of endochitinase activity in pepper
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Fig. 6 Change of exochitinase activity in pepper
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BROER
2.3.1 BTHXEMRSAERFREAKENE HE 27
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*2 BTH 3 BEM&E S £-FEANRFN
Table 2 Effect of BTH on penetration of Leveillula taurica (liv) Arn
hb¥e 78 &R o 25 M T A 3 LK E (B4 B T
Treatment The germination rate of spore/ % The germination rate of appressorium/ % The length of hyphae/um The collateral number of hyphae
A 18] Time/h 12 12 24 48 24 48
StE CK 85.92a 95. 62a 102. 65a 158. 31a 95a 156a
BTH 83. 83a 97.15a 79. 43b 105. 76b 63b 86b

WK EMDHD T A, A KM RT3 2 MEEMEZNSILF T R A NILR
R Z PR MR IR (& 7-2) X AL BRI AR ARGER (K 7-3.8-3). #EMUE 5 d, BT B R A
PRI PR (B 8-2) . M) 2 d, BTH FRALTE) A ZHERIE, i A 22T n WAL (B 9-D ., 2
MR REAPE A AR (B 7-3), RN ZB M58 d, ATEE R A fl T8 By A AT (& 9-2),

it

L ABE 12 h i R A4 ETRTF (Bar=50 pm) ;2. ZbHF 1 d M BB 22 (Bar="50 pim) ;3. Z8BJF 2 d M BB 22 (Bar=100 pim)
Note: 1. Germing conidiospore on treated leaf 12 hours after inoculation(Bar=>50 pm) ;2. Hypha on treated leaf 1 day after inoculation(Bar=50 pm);

3. Hypha on treated leaf 2ds after inoculation(Bar=100 pm).
7 BTHAEMEEHAMFEELBEREARER
Fig. 7 The BTH-treated mycelium shape of Leveillula taurica(liv) Arn under SEM

1 AR BE 12 h B R B4 F T (Bar="50 pm) ;2. 4b3E/5 1 d M A9 B 22 (Bar=100 pm) ;3. ZbBF 2 d M B 22 (Bar=100 pm)
Note: 1. Germing conidiospore on treated leaf 12 hours after inoculation(Bar=50 pm) ;2. Hypha on treated leaf 1 day after inoculation(Bar=100 pm);

3. Hypha on treated leaf 2 days after inoculation(Bar=100 pm).
8 WRAEMEHAMRARLEEAKER
Fig. 8 The CK-treated mycelium shape of Leveillula taurica (liv) Arn under SEM

i

1 B E 5 d AME L PR R (Bar=50 pm) ;2. #F )5 8 d 4 A FF /974 (Bar=100 pm).,
Note: 1. Formation of conidiophore 5 days after inoculation(Bar=>50 pm) ;2. Formation of conidiospore 8 days after inoculation(Bar=100 pm).
B9 SZ#MEMREmERFREARER
Fig. 9 The mycelium shape of Leveillula taurica (liv) Arn under SEM
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JEHIA . PPO AT LA ALAE 4 7= A= %o s B B8 A 22 #) A
KABFMEMY R, IR AT 2 580 EY HEE K
AR W B , A 32 40 i BE A S5k DA HE BT IR B A AR
F. PAL X2 iR B & Y@ M e A, FLis o
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B0 O RE R BE T B IR AR LR BT . R R
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PERTH R 15T BTH ACFR APk R RR R S 3
B ) POD,PPO,PAL 3% ¥ BA & 3% b, L ERUE T 1
g5,

JUT JRHEEAN B-1, 3-8 SRME G 21 £ B B 40 M B 1
FEHASZ — FEEY TR TR BEEER, 68
104 o8 i L TR ) 400 I BE DA AR LR A AR KDY L R &
BLL,BTH F14% IR 18 #F 68 7 5 #eT 5 JL T BB A
B-1, 3R FRWERE (135 PE T+ 55, (2L IR 4 175 5 Ak L 348 i
BRI,

HAVRIEEB ST R, BTH 520 4% 78 7
W & AN W) B 25 B 1 7= A T 2 A8 A5 il T B 221
AU BTH %A # & 3 POD 2 5 i H,O,,
BTH 435 , 1 224 K 818 FI el 22 i A E50si b , HoAE
FAPLERAT EAE T S0 A 385 3 32 3% B2 40 o i I R
KEMR BT W 289 5 B K 5 R 2840 G W i e SR o
FIAARZ 32 204N .t P RE LK FE A 37 32 40 M 4 I B 2K 4
T BELLE B 22 (4 TE % AR K0 9RO & BT B AL B 7R
BEFRIREE 24 h 5 0 AR 2T IR A %, BTH b3
FEHEDE 48 h G A XA, U6 B BTH 8™ 4= FHAR
FER B Z IR AR E YR . SR FEIER™ S5

BRE TER A RAALE AL TE B K 8 L 5 1 BH 155 B8
#H—P AR, HEAITH 2 M e, — 274
WY B B M A RS BUR e T 22 HER R AAE Y4
2L R AEME RS JEAT ARG RIR P E 2,
T2 5 M H R ™ AR T 22, LT 22 MR AR A 3
WAL R, HiZRIFRA R RE 2 NIILRA T
MARFLFZEFE T M , B R A R e — DB oE

S E 30k
(1] A8, 855, N4 BR300 -3 e LT, 1R Rl B
$%,2002,16(7) :47.
(2] BEERAL, #EAEA , 32 h. 10 20 tH 57K 43 HORL ] B 96 B 8 78 2 R0
BT Wit A= M) 248, 2007, 26 (1) - 39-42.
(3] Z=HKiE, WA, #3575, %. BTH Xt B dim 0 iE S E R R
[0, Berg gl B4 , 2003 (B ) < 1-2.
[4] FRIEDRICH L,LAWTOM K,RUESS W,et al. Benzothiadiazole deriv-
ative induces systemic acquired resistance in tobacco[ J]. Plant J,1996(10) :61-
70.
(5] &, Bekg, R, KA7 PR EFERR X A B 2 I AL i 2 5 B 1R 3
REWFLT]. MRERLE 1996 (1) £ 43-45.
(6] Z=uf, AT, 53CHE. FUURGLRERE M b — LB s i 22 1k
[T]. HYpm B2 3% ,1991,21(4) : 278-283.
(7] EERiJE, BRHEEE , MR R, MY R N R MR & g 5[], YL
P27 ,1983,9(3) :301-305.
(8] ZEE, Rz 3,5 MYBERIMHIR WCT-IL = H] H B
i EE (TMV) FE FILEATER (T ). Bl 231 , 2004, 13(4) : 45-49.
(9] ZFRE,ZFERXE. FIA FHUE &R B R R S o ALY e
LB EAEE AL, P ER LR, 1998,31(1) :86-88.
[10] BARMS,Z=dR1E. BTH 3/NE It Jr B AR SCHE 00 R G2 /e AT ). vl
JbHE YL, 2006,26(12) :2468-2472.
(11] HFES. AR A B2 S 3 B M. Jbat B2 i ARAd , 1999.
[12] SEK1Y,HARAYAWA T,KANO M,et al. Dependence on ethylene of
induction of peroxidase and lipoxy-genase activity in rice leaf infected with
blast fungus[J]. Agric Bio Chem,1990,54 :471-478.
[13] TAKAHARNA U,ONILI T. Regulation of peroxide asedependent oxi-
dation of phe-nolics in the apoplast of spinach leanes by ascorbate[ ]J]. Plant
Cell Physiol,1992,33:379-387.
[14] TOSI L,LUIGETTI R,ZAZZERINI A. Benzothiadiazole induces resistance
to plasmopara helianthi in sunflower plants[]J]. Journal of Phytopathology,
1999,147(6) : 365-370.

Mechanism of BTH Inducing Resistance Against Powdery Mildew of Pepper

MO Xili' ,JIANG Xuanli®
(1. Department of Bioengineering, Qianxinan Vocational and Technical College of Nationality, Xingyi, Guizhou 562400; 2. College of

Agriculture, Guizhou University,Guiyang , Guizhou 550025)

Abstract: Taking Huaxi pepper and Zunyi pepper as materials, powdery mildew as test fungi, BHT as inducer, using

spraying method, the mechanism of inducing resistance against powdery mildew of pepper was studied. The results

showed that the resistance of pepper to powdery mildew was induced by BTH at different concentrations,and the best
control effect was 81. 82% after 0. 20 mmol « L' BTH spraying treatment, The activities of POD, PPO and PAL were

raised obviously after treated by BTH-Leveillula taurica inoculation. The chitinase and -1, 3-glucanase activities of
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Bl R 2 3t Rl A 2 FRL R, HL K
i FF BhiS K 2 £ MEHFR

Z ILEI>ELHR=ZHFEH AR

e, £ & 4t

Q1. Jb T MR 5T e L B 100102;2, Jb R T VE IR MY =% 5 245, 4L E 102300)

B EAARBRPEREZRPHARRBABHRED MR E LR LREA RSN H, R
AERFEE MR TERGERANBEREEX BT FHESERRLENE, R EW . F0F T
% 5235 (Periphyllus diacerivorus) .3 % #& 2.3F (P. koelreuteria) \ E#> K & K 3 (Cinara pinihabi-
tans)F= G F AN K B K ¥F (C. bungeanae) % & % 31 -F T Mk K B 3F (Hyalopterus arundimis) , B. 5
Fr3f kAR E B F ZH R A RBGERAER T 8388 &k Ao d A4 £ X Bt 2 Me(Pruns perscial .
duplex) £ Bty K B3 B 3R 3% 5 2 Bk _E L4 vt 5 (Tetranychus viennensis) 43 SRz M A B, ! K
BT R E A A L3 R BIRRE R 53628 B T BT AR M e AL b 3 AT R R BERCE,
HREFGTERNGRKI3HE 3 AT RBLR K, BRHE 6 A& Z A L Lt b # 2R L
#F2 5 A o 4] )5 A (Pinus tabuli formis) Y4t et s N3 (Oligonychus ununguis) 7 B TR %, &
WP Bk HE R R T ARERBN R ERZEHYETSATAZE6 ATA, hEb, 5
W WGBSR R A A R R T8 AABBTHMAC, FERAE R A (Acer mono)

A ERE T L,

% SR - FEl bR A Hb 5 0 W 3 H 5 G B R Bh A 5 A A LA 5 R BERG N
FESES.S47 STEFRINE:A  CE4HE:1001—0009(2016)16—0118—07

FMRESRERANEENESRE. ZANNE
THBR A AR R G B b2 R 2y, 3l —

E— N5 (1982, 8 ., AL . B IEF AT HAR
BREPEMNABRARKBRBEFTRASBHRHAYES . E-mail:
liguang17@hotmail. com,

EEEE . T 2420Q970), 8 AL . BZBAHA IR, FR T A
ARBRYP EAABARABREEFTEAL BHMHRY . E-mail:
jhwang222@sohu. com.

HEE&WH b % W AERA R 8" B (Z131100005613013) 5 46 7 7
AEEEPSRMT B A B (ZX2013030); b FFELERE R
BH A,

Wi B8 :2016—04—21

USRS RS B, 40 LLF o R A2 6 R IR T B 0 AR R A
9 R IR T AR st A P i O SRR D A
RO & St 5 B I REVE 1Y 2/310 (MR F £
B RN BT 25 T Y R AR, A A R A
BRGSO B AR E IR . R, P AR AE S R
RAEEBNFEREYZRE B EF R
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pepper increased after BTH-Leveillula taurica treatment and BTH-water treatment,and which were better than the CK-

Leveillula taurica treatment. BTH would not affect the spore germination and the appressorium generation,but it could

effectively control the expansion of hypha, such as the hypha slow expansion and collateral reducing. Through the

scanning electron microscopy (sem) ,the result showed that the blade coating of pepper begins to be dissolved after 24

hours by CK-Leveillula taurica treatment. But in BTH- Leveillula taurica treatment, the blade coating appear the

phenomenon after 48 hours. That the pepper was induced to produce chemicals which could put off or delay hyphae

destroy the protective layer of pepper.
Keywords : BT H ; pepper ; defense enzyme

118

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn


http://www.fineprint.cn

