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L21 WEEMNSBEMNER SBOHEREY RE
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ZFAEBYEL 5~10 mm® /N, BRICHE - TCALAR R 45 1)
HEDRELE AREAREONES, E8S T/ER L
W1 em BRI SHER . 2K EiRK 5~10 mm? /)

SIC3H65 CCCH zinc finger genes,except the TC-rich repeat element. The existence of stress-related elements in CCCH

zinc finger gene promoter regions provided further evidence in future research. Expression analysis showed that two

CCCH zinc finger genes expressed in root,stem and leaf in ‘Zhongshu No. 6’ ,with the highest expression level in leaf,

similarly. Under five different stress conditions, SIC3H64 was up-regulated under SA and high temperature stress

treatment, while SIC3H65 only responsed to mannitol treatment.

Keywords : tomato; CCCH zinc finger proteins;gene;tissues;stress treatment;expression analysis
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YU ET 2 M E R FEL AR 18 CHEFR F S
FERBEBER HERRDRER B TREZREER
RS H O EE S, 18 CREFRE SR 5~7 d. LI
B » PRHUS B R B R TR /> B T 2 R R E R R
VEREREFRFE b, MEZERIPIRER 5~7 d )5, R H
NGB ERIIE R E—RY) T, B FRER
Rli3EFREE 1,18 CRREIER MREBIERE ERHAE, &
FBER R T 43 W DR A A 0 B B A Uk
L2.2 Bomtlie SRABEr 58k 8o stk
FR R R 7E B 2 F Rl B R 2 B G 5F 7~14 d, REK B
THRTFHEFEEEES 2X10" MIT# - mL ' K
TRBIFWART 4 CKFEH TR, BHER T EMH
FRREERT o KK e, i 81 B T 200K 5 57
FEAR L B> BT R R WO &, SRR 10 B
M A, AITCHEK X IR (CK) . 18 °C FIMR IR 4 14 F W%
FC TR IE I, 5T R BRE R F5 » X9 IR B 4T
A3 B T A G U e e e DR

1.2.3 WEREEAFSMENE LR HE2MEK
BT 18 CIEFMT MEHEBERMER AERKBEE .6
B JERRHE, #EAT A7 K/N B AROT I, 3 #0478 R
A AR R R B TE SR AT 0 R R 4 . R RS
KEFES BT LS.

L2.4 AYastEriie 3R N B E IR R
F(RSA) FF ERIIT R R E SN BERMITEE R R
(15% T-Rye) . DA EHEMEHUR 572 (PDA) (% b
BEPRIEFRFL(PCA) (Wi 57 TR Wl 335 o0 5 L M 22 T g 1 77 3k
(OA) 3 7 Pl R, M FAIEFRILAHIVE K 50 g
BEM SRR FR 24~36 h,fFF R BE
R WL IE,55~60 TR\ 1~2 h, & 2 2
it i, FEWANKE 1 LA 15 g, K.
EEE R E 10,15.18,20,22.25.28 'C 7 MNMEERE 1T
WK, pH.: AR ERRRYS A S E S R B2 R 3
pH % 4.5.6.7.8.9.10 3 7 A~ R[F pH, BRIE 4% &
20 WO TRENE L H BRI . PV MR VE b R A W LM R
D-ACKE 7 FBRIE BN BB 55 373, DU AR IR (4 15
FRERFRCK) . FIR S 0. 4N MTNER b AR
IR LR R A I R RS ERE L 7 AR EIR A
IMAZE 8 35 3 (KNO, 2 g,K,HPO, 1 g,KCl 0.5 g,
MgSO, * 7H,0 0.5 g,FeSO, 0.01 g, BEM 30 g, g M
15~20 g, HI/KEAZE 1 L), B 7 FREFERMREFRE. 2
AR 2 AR IR ) e 730 AR 5 e A B T 0 4 AT AL
AT T EAR 5 mm 55 I8 T8 22/, o0 B e b T 4%
BEFRET g, F 18 CHEIR T, 8 MARR 3 IKEE.,
10,14 d BB BT BRI/, MR B 5 4 KRB, I F
MEREAGTH R A TR . BT ERKER
(mm -« d" D=FHEER —HRERD)/RE I FRE

(A~ s mL7) =100 /NS 7 F B 5 X 4 X 10* X % B
EEL
L2.5 MEBEFEBFLREE B 5 mm FEBED
FBAB LSS, B0 3 KREE, 43 E T 40,45,
50,5560 ‘CHEIR/K RN, 435 ALFE 5.10,15 min J5HL
WG, S RSB BT R, B
BEIESE 10 d e MR E 24 KB .
L3 BdEST

SR SPSS HdEAb B K A4 R B T AR R AT ST
50T .
2 HRESW
2.1 MRS

VR R I, T i B E i 3 TE BRI & 0 » TRt R
KT 5 A A ZmeI, 7—9 H iR 3 k& ig
W, FEAEFN SREL, HERE A RBM &I IR &N,
FRBEAT A B 3¢ £, 7K 38 TR S AL DU B, I 728 7 AR O IS 4
8, R AC FH Ak v a5, 1B B B K, i TR T DR BE A
SR EGRE Y, 181 A MR AR 0K R
RANGE, Z JF R s TR, ST RE60, 2
BREEAL FETZ; LY, T B EH R, BRI AT AR
W2 RIS S 5 B A T IR IRV A LB, R B Hl A SR
SE PR YR 2 SRS B BE, 975 5 5 b A A
PERRFEI G K IERBEHAES.
2.2 JRIESYES B e
2.2.1 REEESFEME 2088 iiREy7E R
FIGFRE R A EE AN R, A KB EZE,10 d
Ja LRI REE SR 2/3, BEWRER 2] B B i if (R TP 5%,
AN HEMERERE BEEREE D, BHME0
5%, TR 2248 3 B A0 K 1) O B B 22 s A A, oA |
BEE TR RAL K5 287 A8 40, )b AR K T s g KO
AT 2 (B 2.3) s filF R T A s A= , T £ , S5, 1 R
BRHNETE , K/ (20. 5~37. 5) pm X (17. 5~24. 0) parm, TR 3
B, EIP AN (E 4.5 & BHIRE T AR s g IE
IEshfr.

1 HEESEEREREHE)
Fig. 1 Colony of Phytophthora in festans (RSA)
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2 WEETRTERBTE
Fig. 2 Sporangium and sporophore of
Phytophthora infestans ( X 40)

=

B3 100FETRTFERBTE

Fig.3 Sporangium and sporophore of Phytophthora in festans (< 100)

B4 0BETHRTE
Fig. 4 Sporangium of Phytophthora infestans(<40)

B5 100 FETHETE
Fig. 5 Sporangium of Phytophthora infestans(><100)

2.2.2 JRIEABURMENE R EE SR, BIRFE
AR 4 d JEIFIR AN, Ja KR ™ B, B3 2 TH AR
PR EFFA AT RN 8020, 3 HEE KWt A
F¥ABAEET A, BT TR —E R E N
TR, AEWREESME  Fizn 5 4 & hEUwR B
W Phytophthora infestans (Mont) de Bary, B B &
Wil B, R B R EEREY .
2.3 RIAIEFREEXS 22 A K K B R

MK 1A LIE W BRE DI FREA PDA 555550
BOREERER EERE EYER AR R HEZ
AR TFRERNZRDE. KRIEHEREREFE
ARG, P A K E AR (5.920.2)mm « d 7
£ 15% T-Rye bAKBEL, WL E2HHEHRER,
BT Ko OA Mg EMERE 7R . 15% T-Rye 3%
FETFHFREERE P 128.7X10' A~ »mL ', B
ERTHEAAE, % FRUT B 5 540 21 ) o 5 18 i
22K BB DA 2
2.4 RIFRNRLBEXT o 224 K B f B i s e

HI3R 2 AT, BUR R S 10~28 CHEFRFMTY
AR AL (B [ 3R B %o L T 22 AR K R R K
REAREER, 18 CHEZE KRN, FHAKER
H(5.840.2)mm « d ', BB KIRE R 18~20 C, i
F 15 CHIE T 25 CHEZARKYZENMH . 5%
£ 18~20 CH WA G 4,18 CIEHERE 1Y
SH 80.8X 10" 4~ e mL7!,

*1 AREFEN SR E B2 KR TR £ BN
Table 1 Effect of different medium on hyphae growth rate and sporangium produce of P. infestans
i3 i 7% E 42 Diameter of colony/mm AR ER 175 Number
Culture medium 10 d 14 d Average growth rate/ (mm ¢ d—1) of sporulation/ (X10% 4~ » mL~1)

B ERERE IR AL RSA 64.7+1.0 86.0+2.2 5.940. 2aA 82. 0bB

I, 44 T B R B B 4% 75 3 PDA 0.040.0 0.040.0 0.0740. 0eE 0. 0eE
B MRS AE PCA 0.040.0 0.0740.0 0. 0=40. 0eE 0. 0eE
HEBRIE A OA 55.440. 5 74.14+2.5 5.040. 2cB 62. 7cB

15% BAEFHHEHRE 15% Trye 64.5+0.6 80.9+1.5 5.740. 1bcAB 128. 7aA
FF ERH % FE 3 Host culture medium 6.8+1.2 8.6+1.3 0.240. 3dC 14.0dC
B 5 R 3R 3L Peas sucrose medium 60. 14-2. 0 78.241. 6 5.44-0. 2bcAB 68. 0bcB

TR BEWMT SPSS HFAHE /NG FEEFIR 0.05 BEKT; KEFHEM 0.01 BEKF. FH.

Note: SPSS was used to analyze the significance level among different treatments with lowercase letter at 0. 05 level and capital letter at 0. 01 level. The same below.
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Table 2 Effect of different temperature on hyphae growth rate and

sporangium produce of P. infestans

A Wk ER P KR #FFER
Temperature ~ Diameter of colon/mm  Average growth rate Number of sporulation
/C 10d 14d /(mm e d—1) /(X10% 4~ e mL—1)
10 14.6+1.6 16.8+1.8 0. 9+0. 2Gg 4. 3¢E
15 35.8+1.7 46.0+2.4 3.0740. 2eE 19. 2dCD
18 63.7+1.3 85.3+2.8 5.840. 2aA 80. 8aA
20 60.2+1.7 79.243.0 5.47+0. 2bB 74. TaA
22 47.2+1.6 62.0+2.3 4.140. 2cC 49. 1bB
25 38.3+0.6 48.31+0.9 3.340. 1dD 27.7¢C
28 18.7+1.0 21.8+1.1 1. 3+0. 1fF 11. 2¢eDE

2.5 A[F pH X 224 K K=& i &2

7 3 R, pH 6~10 B R B ¥ RBAE K K™ i, 3K
I BE RS R N i 2B K pH 2 6~7, pH 7 B, 22 P34
KA KG. 7420. Dmm « d 1, P AT ERER K, T
79.5X10* 4~ » mL ' ;pH 5 Af, 2 JLPE A4 K 5pH 10
A PR 22 R A 1 K™ A, (B B 22 A K o B K T AR A
B RRA , R B B A — R TR B b , E A R R AR
YRR A KA MHIER

%3 AEpHMBHBRBEEELEKM

AFESERNRMm

Table 3 Effect of different pH on hyphae growth rate and

sporangium produce of P. infestans

WkER P KR #FFER
pH Diameter of colon/mm  Average growth rate Number of sporulation
10 d 14d /(mme d—1) /(X104 4~ e mL—1)
4 0.0+0.0 0.0+0.0 0.0+0. 0eE 0. 0eE
5 0.040.0 0.040.0 0. 040. 0eE 0. 0eE
6 62.7+1.6 83.3+2.0 5.7+0. 2aA 48. 0bB
7 62.1+2.5 83.4+4.0 5.7+0. 3aA 79. 5aA
8 46.0+1.5 60.1+2.1 4.0+0. 1bB 30. 1eBC
9 35.2+1.6 46.0+1.4 3.0%+0. 2¢C 21. 1cCD
10 24.243.1 30.8+2.9 1.9+0.3dD 7.5dD

2.6 AFEIBRIEXTEE 22 4R Ko™ B R R

HIE 4 AT, A [ B P 0T T 9 A 1 HLA B B R
B 22 7E AT PETE R B I 1) PR 22 B R 2 b A R A bR,
TE D-AME A, B 22 R H R K/ INIUT - 7] 1
VEAS > HENE > A0 > H R e > FLWE > R 2. e
R A BRIR I R T R B A T R B RS,
2% 162. 710 A~ e mL7',
2.7 ARIEIRI LK K L8

M5 AT LA L B 2278 DA 2R O RUIR A0 2 TR
FriE BRI FERER AR A EAER,
HARRBERFE L EL2 R HEREWFEENDES,
DUR AR N AR I IR 2 Bl 2 BB R, 1 2
HER HREP I AR B IR 2 B2, ATREI
PO FRIEAN R RIRIE IR 25, B IR A TEN 7 Fh AR 2
IR IR ISR A T

R4 TRABENBREERHZERKMN
aF B ERR

Table 4 Effect of different C source on hyphae growth

rate and sporangium produce of P. infestans

; WEER S AR R 7 HE
e Diameter of colon/mm  Average growth Number of sporulation
Csource
10d 14 d rate/(mm e d=1) /(X10¢ 4>+ mL—1)
WEMF Sucrose  58.041.7 77.3+2.5  5.240.2abA 79. 2bB
ijfiﬁh 77.5+1.3 85.7+3.4  6.540.2aA 162. 7aA
BB Glucose  48.0+3.1 64.844.2  4.3740.3bAB 21.1cC
H#RBE Mannitol  46.7+4.4 65.244.9  4.240. 6bAB 17.6¢C
FLBF Lactose  43.5+3.0 59.6+5.4  3.940.3bAB 15. 2¢C
FHWF Malt dust  9.7+1.1 45.9+4.4  1.7+0.1cB 5.6cC
D&M Dxylose 0.0+0.0 0.0%0.0  0.0%40.0dD 0.0dD
R CK 58.742.0 76.5+2.5  5.2740.2abA 79. 7bB

x5 FAEABEMNBREEELERKBPRMG
Table 5 Effect of different N source on hyphae

growth rate of P. infestans

\ HHER T KRR
Niaice Diameter of colon/mm Average growth rate

10d 14 d /(mm e d—1)

4 4k%% Ammonium chloride 0.0+0.0 0.0+0.0 0.0£0. 0cC
W& Alanine 29.8+4.6 39.5+5.4 2.5+0. 4aA
FEER 4P Potassium nitrate 6.5+0.2 7.4+0.2 0. 2+0. 0bB
F &M Arginine 0.040.0 0.04+0.0 0.040. 0cC
JBER Proline 32.5+1.9 41.7+2.5 2. 7£0. 2aA
Jht4RR Cystine 0.0+0.0 0.0+0.0 0. 00. 0cC
25 i Peptone 6.71+0.5 7.3+0.6 0. 2+0. 0bB
X CK 6.310.1 6.840.2 0.1+0. 0bB

2.8 fFEEBFUHEENE

# 6 R, BURBEE R 40.45.50,55.60 CHrJllabk
i 5.10.15 min J5 B 24 K45 WA B AN H,40.45.50 °C
Ay HIVE 3 Fhet A BEAL P S 2 B B I FIREA K,
55 ‘CAbFE 15 min DL 60 “CHY 3 /At B 6 BEAL LT, if
B2AEKMEIAE B2 A K, A TENEGER
&% 55 °C,15 min,

*6 HREBEREARREMNE

LEBEEFNEEER

Table 6 Diameter of colony in different temperature with

different time treatment mm
Kb st ] Kb ¥R BE Different temperature/°C
Different time/min 40 45 50 55 60
5 40.5+1.5 23.940.9 15.740.7 6.9+0.1 0
10 34.5+1.4 16.940.7 9.540.6 5.6+0.1 0
15 26.8+1.0 12.340.4 7.7+0.1 0 0

3 HZigHitig

T Ee R E 2 KR ERK R E, B AT
KA T BE SR o 388 3 X VG 5 7 74 e 2 v o D T 1)
SYBREFR LA B AR A0 20 R, B R 7 e 2 A
RENR B TR T A BUOR B8 B (Phytophthora infestans
(Mont) de Bary), 4%, i 5% 5 7€ 74 8k & & K
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VAR T 3 B TR BRI A, B 3 A F T 5
AR oI, 7—9 ABBRmm e, 22 H
W SRSE . ERT, 4 Y PN 3 X0 B R o T ) 4
Z TR A TR/ I R L LS I BE e T AR T/ N G )
A 15 B 5 2 A AR S B A D 4 TR R T 5 A i
SR STARAL T AT AR AR

IR EERFKH L 18 "C RS A MF T R iR
2o A K 7 A B B B X 5 R SL T AN R
SRy 20 C ROl IR IR BE AR , 5 AR AT 1
25 CHIFG M A A s pH 6~10, LI AT AR ,pH 7
NEZERBRR, " HBRBEE, ZHAEA —E
FRITIR BBl A » 32X -5 K 25 B30I 92 405 SR — B 40 A L D IA T
RERA A Y A BE/NRR AR RI SR IR A K. ikt i
BefEdh F ik BEREFRAEM 150 T-Rye HEFr 5, 78
15% T-Rye i HE - B KL, X SATABF LR —
B FERK AR 7 T, TV R E M R R R
XGRS BB SR BERE A — B0 I E R AT &
PR 2 PRI B TR LA KM . R TN
BOUIRE N 55 C, Al e R R N X BT 247 IR G B A AL
B, T A R D KA IS SR B Ak
MBS N R R AT T B, e B T ke R H—
AT LB T 28— B R/ B AT 8 A
TR R B IR T . T30k, R R IR BT

ey RARE , X TR EE . pH B IRAE K 18] i AR RN
AREHE— BB,

&% 3k
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Research on the Identification and Biological Characteristics of
Late Blight Pathogen of Greenhouse Tomato in Tibet

XIANG Dong' ,DAI Wan’an' , GONG Wenfeng? , YANG Jie' , Nimayuzhen'
(1. Institute of Vegetable, Tibet Academy of Agricultural and Animal Husbandry Sciences,Lhasa, Tibet 850032 ;2. College of Agricultural and
Animal Husbandry, Tibet University,Linzhi, Tibet 860000)

Abstract: With typical symptom of late blight of tomato disease leaves as test material , the pathogen was isolated by using
the method of leaf claping with potato slices. The effects of different medium, pH, temperature, carbon source and
nitrogen source on the mycelium growth and spore production were studied. Through pathogen identification and
biological characteristics research,in order to provide a theoretical basis for the occurrence and control of late blight
pathogen of greenhouse tomato in Tibet. The results showed the main pathogeny causing tomato late blight was identified
as Phytophthora infestans(Mont) de Bary. Most of culture medium were conducive to the growth of mycelium,and RSA
was the best one. The optimum temperature for mycelial growth and sporulation was 18 °C,and the optimum pH was
6—7. The soluble starch was the best C source and maltose was the worst C source. Proline was the best N source while
the mycelium was not grown on arginine,cystine and ammonium chloride. The sporangia lethal temperature was 55 ‘C,10
min.

Keywords : tomato; Phytophthora infestans ;identification; separation;biological characteristics
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