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JLAR L =35 S5 3 2 i B MR S B i S4E B

X B E, F

Mo, 2 % B, Fwm M 2 &N

Rt K2 FZ2 58 B IR IL H/REE 150030)

W E: RGBSR 09888 K iXA, 2 5 A R EIRE G B-RA T BR(BABA) R %
e (BTH) , 76 i ¥ (CTS) B ap #i 47 (K, SIO) " F A &5 403 , UG B A O i AT R A AT
FmarmeiF SR, 2% %5 .BABARBTH## SR AW R, FFE5 -5 a8
I A, BEAK T RIEIRE, R R BB 25 A8 67.50% 4 64.00%, F 1B T HH#m
A # #it B AL £8 (CAT) L 8L 8 (POD) # 7& ., 3t BABA # %423 5 B 4 500 mg/L,

BTH > 50 mg/L,
KR FA A SNBSS YUR
hE4SHEKS .S 436.412. 179

FeFh B ¥ 9% (Oidium neolycopersici ) BT A4 7= #%
B FERE 2 —, HAEE |, 57 fE AR P
ERE KMATTHR . HET, B A7 R 25 2 B 16 s
FHEERE HR, F AN TR R AR &
a4 ) 8, T EHLAC I AR 2530 R - A P2y
. WG, FR—FMF IR RRBTERRE. EHEE,
FFGLw TS T 50075 AR Y B T © B — RS 7E i B
. RS TR ARIEE e ST RONE S RE R B AE
SMEA Y R E AT ZFEY B S PURME P #T T
R EHAE el AR b BB 9T AL 3 4 ok 5 W
fRiE

B-& & T Bk (DL-B-amino-n-butyric acid, BABA) 2 Hi
FHREP - —FAEE LKA ER, C AR MRIE,
BABA 7 553 S48 2 R S B A A R
15 A G Hi M (Systemic Acquired Resistance, SAR)™ , 2%
I — s (Benzothiadiazole, BTH) fg 5 5 JH &L . ¥ JIL. /)
ZAm HESEZFEY £ SARPY, 5% Fi b (Chi-
tosan, CTS) /& F 52 i (Chitin) Bt Z BE 3 f5 i p-1,4-WEF
BEEERNEER S THEY BEAEZHEERE
Yy TR AE W R DX ) T S G P L A A 0 44 L Y A
MR R S Pos A KD, REFRENR,
FEFRE A LU S SR Y 7 A P S 3 H Wi S

E—EEE N R BE987) %, ML, AR F A AR R
A5 A A B . E-mail :flytolulu@126. com.
FEEE:FFEFAM3), B ., #HBR . HLAFHF LI ZN
FE AT AR LA, Email:Lijf_2005@126. com.
BEE&WMA: B R+ 27## L4 % F 83 B (2012BAD02B02-
Mo

Wi H#E:2013—05—15

XEFRINAG A SCE4E:1001—0009(2013)20—0109—03

BEr= A BT M B B - 72 HH 56 B [ (Pathogenesis related
proteins, PRs) N B-1, 3-# AH A . JL T B B 55, 7T 90 R
HA K, WA EHEPTRE /1. BT R RMBRE TS K
& RITTR R TAEEY P EFYUR R EE AN KE
., EJVER, KRB E R AR PUE Y BERER
o, — oY B L UE SR AT A S N R
&) ERAU/NE X AR A PN Cherif 250 B
FERENT B TE B W A S HbE et & B FH R AL PR , A8
YERABRRT KESHEAXMBILT FER.L-1,3-# %
VR H, O, 2R R .

WIRITE T A 4 B W WE % A R Wk B BABABTH,
CTS FIEERRSR (K. SIO,) , M M B, BF5E T 4 M
FRIXFF AP RIS F 88 7 LU X T B e
PP B AR RN SRR B, I T 3 R0 bR
BEAR YL T T A 1 4 B3O [ 80 0 4 P 5 i, R4
FHRNFHEF BB AR RBOER KT BB AR AL H
DA A AR 7= b X T e HR LT ) A e S
1 #Rl5H*®
L1 Rtk

FeAti il Ry 09888 VB H AR b4k K #F/ A B 5
St , R F B R = P AT .

L2 R®Hk

L.2.1 HESFLE BABA.BTH.CTS.K,SiO, 4351/
XK BLH] , HHp CTS FFFBRRRIE NS . BABA ¥R
4351k 250.500.1 000 mg/L; BTH f¥ BE 4331 R 25.50.
75 mg/L; CTS HI¥k B 431 H 20.40.60 mg/L; K, SIO, ¥
B4y 314 100,200,300 mg/L, FE&A4hEK = 6 i
FEOR AT IS AL TR, DA T IR v . AR it 25 BT K
HxtHR(CK) . BRI 3 A/NX, BA/IX 20 # .
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L2.2 HMEEM SEMERERBIZEEBRERK
FIZEARAEAR K BB B ENE T 2 7 B R8I 3 Al
B HEATEE SR I 15 d BhE 1 HEEF AU . 4 F
RIAL B 4 HEIBE 1.3.5.7.9.11.13 d J5 &R H
KR BRI FH B 2K R B TR T AR Y K B B3
B, B A B IR 4 X 10* A/ mL #4755 40
1.2.3 EBEREEEMESFERNE 4 #RF5E
SAHEE 15 KA FMAEHTRIEAE, B RE
FE BN AE X Bl 3. 3 A0 R R 40 G b o SR FH R AR
) 6 BATFARUE 0 F R ENT; 1 G0 A M BE,
ZEFF AR TCREBE ;2 94 i H B B, IR BE<C5 00, 25
FF_ETCRRBE;3 I B M BE, MR <<30%0, Z2FF 6
BT 4 KA BE, MR BE =302, 2 LA R
BE;5 G0 TG AR A RRBE .
L2.4 AHAAERNE 53 TFHSEH 2.5.8.11,
14 RBY RGN B EL AT, 6745 T A 3 A AL AR AR I A2
1.3 IENE

B TR =100 X 30 (£ G0 P30 < B AR RAED /
GRS B0 B B ARTRAED , MEXF Bl 85 (00 =[G iR
e — AbELRHE) / XF B 1< 100, POD & P .8 2
FEK Ip 39 2090 ) 7 i, CAT 3% P I 22 2 I8 Cakmak
EUI R Tk
L4 BdESr

I B R SAS BT 225047
2 HRESW
2.1 RSB EH E R T B 5

M 1 A%0,4 FES LB R4 i 7E— 2R
FE_FER R A T Bk, 5 CK A HE R B 25 22 K OF

x1 AEFESH B EH B BRE

TR B e SR R

Table 1 Effect of treated with different inducers on
disease index of susceptible tomato
Vgl HRHE UL AT B

Inducers Concentration/mg « L1 Disease index Relative cure effect/ %

BABA 250 28. 00deE 58.00

500 21. 67¢E 67. 50

1 000 28. 33deDE 57.50

BTH 25 28. 67cdCDE 57.00

50 24. 00deE 64. 00

75 26. 00cdCDE 61. 00

CTS 20 45. 67bB 31.50

40 39. 67bcBC 40. 50

60 40. 33bcBCD 39. 50

Kz SiO3 100 42. 00bBC 37.00

200 47. 67bB 28. 50

300 42. 33bBC 36. 50

CK — 66. 67aA —
HENEFHFRESKAKTF LR BE KEFRERRE 1%KF EERH

B#,
Note; Lowercase letters indicate a significant level of 5% juppercase letters indicate a

significant level of 1%.
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Hr BTH fil BABA %R B B3 , 7 BABA #1 BTH
A b R B T BT B A S it A 2 5L ]
o BABA [ fEMR B R 500 mg/L, FEILIRE TR 8 T
67. 50 %6 FIAAXT B %8s BTH AR AEWE FE > 50 mg/L, HH:
HEXFBERLIR 64. 00% , 1 BABA il BTH fEA 35S
BRI AR AR E .
2.2 BABA F BTH 4b 28 %f % #fi it A 3 & 1k & 8
(CAT)IEE I

H & 1 750, 7815 557 BABA 1 BTH 4b 3847 # it
FH) CAT 1EMEZHIA K, AT 2 d 5 CAT 1M
FHE BB & T CK, 3 H AT LA H BABA 1 BTH 4b 3
R 22 5. 7€ BABA f1 BTH 4 #5588 8 K, CAT
TEPEAR IR B 5 K (H , o+ BABA fil BTH 43 CAT
{E550EE CK & 62. 16% M1 60.00% ., 5 9 RFFHA T
Fata g4, Ut B 5 5 500 S e AR SR T R A — B O RR 4k
At

oo

—e—CK

=& -BABA 250 mg/L
—&—BABA 500 mg/L
~2--BABA 1 000 mg/L
—#*—BTH 25 mg/L
—&—BTH 50 mg/L
—+BTH 75 mg/L

(=)

A AR
CAT activity/U-g"min’!
~

5]

2 5 8 11 14
VB IAL R G R AL

Days after inducers treatment/d

1 BABA #1 BTH & Ex¢&Fmrt i CAT &R RN
Fig. 1 Effects of BABA and BTH treatments on

CAT activity in leaves of tomato
2.3 BABA M BTH &3E%t &l A id 4k ¥ (POD)
T A5 e
Hi/& 2 AT %0, BABA #1 BTH &b 2 X % 5fi it R
POD & PR B H A —B . 7EALZEHIH], POD
T PEREF 5 50 Ak 22 ) < T & B T, BIA AR 8

25

- —e—CK

£ 20 —m
E = BABA 250 mg/L
42 e —+—BABA 500 mg/L
2o 15
S |/ AT TOsa \® e »--BABA 1 000 mg/L
ﬁé 10 —*—BTH 25 mg/L
A —e—BTH 50 mg/L

8 5 —+—BTH 75 mg/L

(=]

Sl S EPR

Days after inducers treatment/d

B 2 BABA #1 BTH & B3 F POD &K%
Fig. 2 Effects of BABA and BTH treatment on

POD activity in leaves of tomato
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K& BB, B )5 IF 1R TR, 500 mg/L BABA,
50 mg/L DA K 25 mg/L ) BTH 43 it 5 POD & 4%
xR FHREWRERM G, HPaE 2 dJ5,BABA #il
BTH b3 POD {E 4351 Lt CK & 30. 806F01 43. 77,
56 8 KUE(E 434 bt CK i 60. 00 %601 67. 57,

3 it

V4R, % 9 %) BABA.BTH,CTS,K,SiO, 7 £ #
YERI % S PR P B — B 5%, Yanar 50 |36 T
K, SiO; A5 5 K H Z& A%t EBe A Pt , i % i e
FIHE 3 Fhif R RS AR F A X B A BT
PEHRE M RMRIE . ZIR L5 R R I, BTk 4 Fhif 250
HAT ATE— & F2 B b R AR Al i 15 5 4, H h BABA
1 BTH i RCR R AE  BAEFE FURE 7352 500 mg/L
150 mg/L, BHRFGHEGRMAEYANG RS, 5
Y B A 56 B B, 40 POD, CAT | 2 75 & 2 /i & g
(PAL) ALY 1L EE (SOD) 25 1] IR M9 77 A HL
PR A AR R 2 —. IR 56 45 R R W, B T )
BABA F1 BTH )% #ligh i ik POD &4 \CAT &1
BETF CK,IHFEFHEFHAL LS 8 Kik3m &, 1% F 74t
P (2 730 7T B AR A 5 Ao R e 3 L By ) g )3 ke 1K
FURE MR A AT = APt B2, RTFiFEFH AT L
B = A B LB A — A B A G , Rad
KREHGEERTE 5T 015 SR B S — LA 73
A AR 5 R 4R ) R I, — L P2 A 56 2B [ (Patho-
genesis related proteins, PRP/PRs), R Z R B K&
ARG SUME (SAR) Y 77 Az 55 2 SR G 11 s 35 AR
faEMMIE.,

BIAEFEY IR E AR E TS EER
BRSC R P, Hof B A R R A 0 R 3 LTS
B AT R BB 2 Y IR IE S %, HEXTHS
P E R B A R 7 R IR, DL HAE AL
il T B — L HWAPR .
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Study on the Resistance Induced by Several Chemicals Against Powdery Mildew in Tomato

ZHU Lu-lu,LI Shuai, LI Jing-fu,XU Xiang-yang,JIANG Jing-bin
(College of Horticulture, Northeast Agricultural University, Harbin, Heilongjiang 150030)

Abstract: Taking tomato variety 09888 which was susceptible to tomato powder mildew as material , the induced resistance

of different concentrations of f-amino butyric acid (BABA) , benzothiadiazole (BTH) , chitin sugar (CTS) and potassium

silicate(K;SiO; ) to tomato powder mildew were investigated. Four chemicals were spraying at seedling stage and then the

whole plant was inoculated with powdery mildew. The results showed that the inductive effect of BABA and BTH were
the most obvious and the biggest relative cure effect were 67. 50% and 64. 00% respectively. BABA and BTH can induce

tomato resistant to powdery mildew and improve the activities of disease-related enzymes,such as catalase (CAT ) and
peroxidase (POD). The effects of 500 mg/L. BABA and 50 mg/L BTH were significantly better than others.

Key words; tomato powdery mildew;inducer;induced resistance
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