8030 % 4 e
2011 4F 8 A

Bk Wk X

Journal of Huazhong Agricultural University

Vol. 30 No. 4
Aug. 2011,416~421

¥ i

HHE 2R A T e & S R RO B T

o MBS RO

ko 2 M = %
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454 RT-PCR 3K 00956 IR+ #0500 I 7R 25 AR B S 1.3.5.7.9 d BRORE 4G I T 14 A4 % il 3 1 19 7 & 28 4k
SRR R MR AR MBS A P2 R AL HE 8 WKL 45 A AL B, 7E PC AR LA IR = (1R 40 *C (6 h/d) . i
1225 °C L ARER 50 o) H, T A 280 G A X 0 A e AR e 3R e N AR 4 5 S R R T X AR 25 2R B I
T PEAT AR KR 0B TR A P 2 1 300 R T A BSR4 RT-PCR A& I 3 W+ 85. 7 Y6 A bk vl LA B I59: b 47 28 38 5 1
R A B3R U955 905 25 5 25 R AL BB PPOLPOD, SOD il i 1 5 % BRAH L 8 A P 5

KR P
HESES S666; S436.661.172

R Ry 22 45 A 0 g SR 3 SR T JE v A 1Y
T B A e AR AR BE A P Ah R 5] R A I ) A
AT AR Z B G M A% B R (Citrus Huan-
glongbing) . # #5 %= iB #% (Citrus tristeza virus,
CTV). # 4% #% M 9% (Citrus tatter leaf virus,
CTLV) S5 3 . MG 81 e g o F A A A= 7= B 2k
AT AR 5 o IS4 Ok, AT A AR i AT A7 e I 5
A2 ARG W, HEAT TR R R AT
SR IR T SR ARG o5 A 235 ) 9 8 R O A ey el 1R 1
IR L — B AR A A SOAR AR L ROR 4 B
I A7 52 5 R g D ) R A b

1R S0 0 B 35 5 vk B A ZERBUEF R b A
FBRC R RE F5 45 . ZRIQBICEF 16035 mT LA B i 47 2 e
T o S AELAS B 5E 4 I B3k A A R o o B, B
B — AR T A L5 1 i 000 058 5k o 2 1 O
Hi Grant 75 1967 47 I B 52 18 Jig F 85 2 75 b 1 5t
P 5 S AT 2 WY A Ak B T LA I R AR R
P B D A AEL R 4 2R | I TE A Y
FE B 1 A AL BB S R DG BR FE. 56 2B
49 “C (i A 5s KAL 50~ 60 min, 5 50 °C Y 1 44
23 AL PR 50 min, #B AT AR K A2 4 B L {HL AL PR S

W B 4T 2010-08-04

AL B RO ARG W RT-PCR
XEEFRIRAD A

MEHE  1000-2421(2011)04-0416-06
FI8 A R T Y BT R ARG R e bR AT ARG
44 CFAbFE 16 h.30~34 °C FAMHE 8 h, &8 # kb 7
8~9 J& ., n] BR 25 WA A9 25 B8 AR B IR i B . Mu-
hammad 557311 35/30 °C (1K 35 °C 16 h, # I-
30°C 8 b ¥ 2 J&,40/35 °C b3 1 JH . 4R )5 50/
40 CHEFR T A, PR 7 CTV HEA KE 50 %
AONT G B 7E AL B RE rhAE T, bR O i R ol P g
PAAY)JEE 22 22 1 B R A 0 38 0 5 15 8 o 52 5 JRK
Yo It i B J7 V5 THI I 3 5B B Pk

B 5T 2 W R 5T R W 19 B s 22 500 ) L4
e RELRRATC o 410 1 s 7 A 0 B s e R Y
AR TR Y . PP RE R ORIz (REEAR
Josk B AE ST H f5 sz BT A, 1
Y UE 5 P 1914 4F Allard 4R 25 19 7 B S
(Phytolacca acinosa) ¥ ) W - A7 76 169 48 ) 9 55
TR WS T SRR SO AR Y IR BT R L OF
FENGUHAT T KE BB 780 5 AL 9 35 (to-
bacco mosaic virus ). % IR 4 % 8 (Luohanguo
mosaic virus) . El B A 4% 3 B 5 8 (India citrus
ringspot virus) [ B id P AR B T RAFSCRY . R
IR TSN 112 AR & PR %E 8 (Forsythia sus-

SEWH . FHEPHE R E (2007BAD61B04) | Fil 25/ Y Bt 2 5 57 5 38 4% 00 R AT 8 PR35 H (30921002 F1HT A% 38 9 F1 15t

R 4R A B 5 R TEIH (201003067)
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pensa) . K (Rheum officinalle ) PR ¥ AR (Isatis
tinctoria) X B JNAE MG 55 51 L 19 BOBRAE Mo B A
BAFM B R, T RESE BT 2 B K R AR AR &
B4 Uy X TMV B30 A58 51% H1 902, Xl
S0t A0 H TE R R B L E R AR LR R 2
Al & B MH11-4 09 7] 38 % f . XF TMV Fl
CMV A5 R ANl AE T . ARER 25 7 4R A 8K
Bj i 2 DUSR AE i 75 9 10 07 b e B R AR L BT
VAN W e R R NS D s
73.10% .,46.20% .46.20% £ 57.60% .

TR B B DR A2 38 Ik il e A 1 A 2 S 52
PLEY AP VR 5 A B BUR TR R A S U R Pk
A O Tl 35 P 0 e I F AT LA S R AT 4 0 e M 1) 5
5551700 A BT 5P ) S AR B A A
RIS v 25 B0 1 0 A B 2 A X AH AR 1 R g R AR
3 9 2 1) 0 B A5 AL 5 LA 9 22 3 AR A L 1 R
i 2P R IR h 25 B S 3 Fh TR AR
KB AR AL B E A — A SRR A A
M R Bl A A T AR AR AL e i B SR

1 #RlE7I*®

1.1 R #

IR B M A R AT AR 20 (Citrus gran-
dis Osback cv. chuhong) . 35 2 M (Citrus grandis
Osback cv. feicui) \F M # M (Citrus unshiu Marc.
cv. yinba) . T B M (Citrus unshiu Marc. cv.
shibben) JT.VG B M (Citrus unshiu Marc. ), fE4e
A KA A W Ak 24 1 58 AR vh oG BE I B S R AT
B2 RT-PCR 5 #4010

FEL) v 245 b PR A B L by 46 vh ARl 2 SRR
BE ST 5 2 AR AT 0 B B D) o ORAF A9l 2 B A
#oeE: B A (Citrus suavissima Hort. ex Tanaka) .
LV (Citrus unshiu Marc. ) « B M (Citrus re-
ticulata Blanco cv. ponkan) . BH: X F& A A6 I 3 0]
J (R R L Y74 R R el B RS A TR R 3K
B R AF R BB AT AG A i 2H 2L, 2 B T AR A
Bk VR F MW MR (Isatis indigotica Fort. ) F1 8 5F
(Scutellaria baicalensis Georgi) T 8 W) AR , F 0y ¢
PLAF IR A L SR IBCRE
1.2 R FFn{Ls

RT-PCR Kit(AMV) Ver 3. 0 2l & (db 5t
RBEAWARARD ., FEALIRATE . H R
AL (BIO-RAD 28 7)), PCR {2 (BIO-RAD A F]) .

BERE AR 2 G2 (Segrate 28 7)) ¥ R & 1 K I X
(Amersham 28 F)) | Jit % 75 AL 5 2 B A A BR
ONED) T A PR A v v R S AR A A B
YNEIDIE CHTY) I Eo % A N
1.3 MFESFNRIER

FRIBUF 25 M AR B K 50 g BT 1000 mL BEAF
LA 500 mL /K3 1 h, 4 2 IRFE 480 W %
M A AL 6 min J5 T UE, FE N 400 mL K
TE R BE B 2508 B AL B, A 9 2 W T 45 B I A
TERESE 78 K IR 4 . 5 2 R RFIRARE A
CEESATUUVE B & BEAR AR 50 BO0R 5k 8004, i
TP ik i B T RS MR 4L 60 °C I IR BE T iR
AR, H] 250 mL, BIAR 25 500 1L g/5 mL).,

FREUT 25 85 5 T EAR K K 50 . BT 1 000 mL
FeAh L fm 500 mL /K, 43 ] 40 kHz 2 500 W
FEALIE 40 min 5 A3 U8, FEINZY 8 A% K AE FIAE 1 5%
PR3, G IF 2 Wk A 9 8 R, 8 Rk R O &
pH 1~2,80 ‘C/KARIR 0.5 h, 5 # (4 T IE 58 &0
S R U8 DTE 2RI K Ve = M, 60 °C T E 4
F| 250 mL, Bp45 rp 2 50 I (1 g/5 mL), ik
55 BT FH R 7K A BR T B B N 40 mg/ L,
14 HOBEMPEAHFLBELEEHRS

K2 T | I AL B GE A 2% vha) b 3, H:
HZAE ) A PC A R AL BERSE] S 9 A 10 H & 10
H 30 H.OoRFAAHRIRE SERSZ A, AR 40 C
(6 h/d) W F R ARIR 25 °C , J B 3k R 3 R i, )
JnFaswh IR AR B 50 d,

AL BT R R 4 A OZ5 50 1 AbH, i 1 m§
T (0. 3 g H 2R BRI I ) 1) FAIEM (0.7 g 2y
AR HI R T s @257 11 Ab B, 0 1 Wi (0. 3 g
Hh 2 A AR IR R DD R AR (0. 7 g 2 R R LY
Ml @255 1 5114 1 o/ BREE A b B, 0 1 mE
it (0.3 g AR IR 1 +0.3 g H2jh R
BRI D FIBEAR (0.7 g 2GR IAHIF 1 +0.7 g
HZG BRI 1) 5 D40 mg/L /K47 R 4b 34, 45 #k
Wi 50 mL, #EH 100 mL, % 5 d 203 1 ¥k, He kb3
8 WK I i3 b B B BORE B[] Sy 80 d 412 UM A7 i
M RNA,
15 EXMFHESHEAHFNEEGHS

X IR F o F A A 1 SR T P 25 B 750 1 AN Il
A, AR B T VR R AR S 47 ), b B
8 WAL S 80 d W), £ BRI A% it A B RNAL SR
RT-PCR ¥ #4795 8 A0
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LS I N 55 30 %

16 Sl¥iEit568K

22 Avijit S 07 28T R AE R R A
WEIY (Q, Q) RIE CTV 1Y pl18 JEHEI, Wit
PR R BKE 511 bp, % Takao % 15 ikik
51 (Q, Q) - § 1 CTLV EEHFEH H 6 019~
6 474 bp Fr B, i EE R 456 bp, WK 1.,
M5l EigAY TEREAGRAR G M. RH RT-
PCR AT BRI . % S 25 1 . 37 °C IE
2 h,95 CZEPE 5 min,5 °C A5 min, —20 ‘C {47
w7 Bl FT PCR R s CTV K PCR 1§ ¥R 4 14 .
94 °C #AE M 2 min,94 CAE30 5,56 CHE M 30 s,
72 CHEAH 1 min, 3 31 MG, CTLV g 8 15 I &
494 °C FAEPE2 min, 94 “CAEME 30 5,59 ‘CHE
P 30 5,72 °C #E{H 1 min, 3t 33 M, PCR KN
iU FHBERE G A S 1D S 45 R . B RE S R AT
3SWHEL I,

*x1 HEBERRR.BHRFESVUAASY
Table 1 The primers for the detection of
CTV and CTLV with RT-PCR
. BlYIHmS ) _
I 7 PrimerJ gl PR EE/ bp
Viruses Nucleotide sequence(5'to 3')  Product size
number
455-1(+) cgtatctagagatgaagtggtgttcacgg 155
45
455-2(—)  gctaggtaccaaacacgataaggceatcg
CTV Q3(+) atgtcaggcagettgggaaatt 11
5
Q4(—) ttegtgtetaagtercgetaaaca
CTLV Q7(+) tagaaaaaccacactaacccggaaatgc 456
Q8(—) cctgaattgaaaacctttgetgecactt

1.7 W25 F A 3 33 1% 4H X B8 SOD, POD #n
PPO &A% M

HUK: 8 — 800 96 75 A BT B AR Y . 2 — 183 )
SR A ) v o 25 55 7K A TR Ak B, A 2R 8 YR Ak B 58 B
JE M 1.3.5.7.9 d, B KRR TG R FF R 56 3 it
BURE % PPOLPOD 1 SOD i i 4 . K 1 24 71 4b
FEXT BT AH G BT 2 A s

2 ZHRESMH

MEBHEXY CTVHRENE

XoF R A P R LT SN LS AR A Ak £ A A
6 A~ b ol A BE AR R ZE R B 3 B 19 RT-PCR el 25
(DR A RS BRI 38 TR R 4
s STG IR M LR K 46. 7% ~ 61. 1%
(K 2), 07 2257 Hr R W1, ot 1) 8 5 26 22 S R b 3%
Ut W 25 R 05452 07 VR O S B 6 4 0 I B A s 1R 95 5 i
(£ 2,

2.1

161S1413121110 9 8 7 6

1514131211109 8 7 6 5 4 3

1211 10 9 8°7 & &

1. B X} B8 Negative control; 2. BH 14 X} B Positive control;
A:3~6. il Citrus suavissima Hort. ex Tanaka;7~11. 3534l
Citrus grandis Osback cv. feicui;12~16. MM Citrus unshiu
Marc cv. yinba; B:3~9. Bt Citrus suavissima Hort. ex Tana-
ka; C:3~17. BE# Citrus suavissima Hort. ex Tanaka; D3, 17
SCEM Citrus unshiu Marce. cv. shibben. 4~ 9. F 2B M Citrus
unshiu Marc. cv. yinba; E:3~14. Ti CEM Citrus unshiu Marc.
cv. shibben;11~15. 35 Ml Citrus grandis Osback cv. feicui; F:
3~5. 44 Mh Citrus grandis Osback cv. chuhong; 6~10. T C#%&
Mt Citrus unshiu Marc. cv. shibben; G:3~7. 353 Al Citrus gran-
dis Osback cv. feicui; 8~12. b 2L Ml Citrus grandis Osback cv.
chuhong; H:3~8. FEM 2 M Citrus unshiu Marc. cv. yinba; 9~
12. ALl Citrus grandis Osback cv. chuhong.

A-3.5.6.8~11.,14,B-3.5, 7.9,C4,5, 7, 11, 12,14, 17.D-5.6,
E-3.4.6~8.10~15,F-3, 5, 7,10, G-8, 11,H-3.5.7.8.10.11 ¥k
A B 47 5P B9 3% No special amplification band were detected.

Bl1 ZERMFHEERRCTVHREHIR
Fig.1 Effect of eradicating the pathogen
of CTV by shoot-tip grafting

R2 ZREEAHNRBRBESHR
Table 2 Effect of eradicating the pathogen
of CTV by shoot-tip grafting

A A 4 it 25 ok % B/ %
R Number Number Percentage
Varieties of detected of free-virus  of free-virus

plants plants plants
E AT
Citrus suavissima 31 18 58.1
Hort. ex Tanaka
S5 2R Al
Citrus grandis 15 9 60.0
Osback cv. feicui
Jib 21
Citrus grandis 12 7 58.3
Osback cv. chuhong
R B
Citrus unshiu 15 7 43.8
Marc. cv. yinba
7 SCE A
Citrus unshiu 18 11 61.1
Marc. cv. shibben
F Average 91 52 57.1
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22 HBFVBEALBESHNBRSER

M\ RT-PCR £ W 45 5 vl H1 CEL 2) .« 25 55 4b 21
T 0T+ 1055 BAay#E CTV
) 455 bp F¢ 5 M 5%l H 2 7K 4 R Ab B 55 $R 4k B
LSRN REY MR CTV (4 455 bp B 4HF S E 44 ,
R, 2550 1R I 5 kb 2R 2 A A0 31 5 A Ak

/

S5 R LA R IGO0 B W (FJ2 R RE 58 4 D R M A
S ELE A

Xof R A B I A T 2 SR R B, 2 2k R T
I 1+ [ A S A ER LS A 4 BRRIHT 4 AR VTS %
MEBEA Y BEE CTLV B 54 &4 456 bp. £ 2

7R 10T B b B 21 6 Ak B P b RS 5 T DU

A5G n] DU B A A 2 1B T . K A R 5 AR AR B BRAT AR R R T

M. Marker(DL 2000); A:1. FHYEXT IR 455 bp CTV 4§ 5 k3% 47 # P44 Positive control. the special CTV band of 455 bp was ampli-
fied; 2. BAYEX} BB Negative control; 3~6. Bt Citrus suavissima Hort. ex Tanaka; 3. 257 1 + Il 45 & 4 ¥ Deal with Chinese
medicine agent | and Il ; 4. 255 [l Z4b 3 Deal with agent Il ; 5. 2551 1 4t 3 Deal with agent [ ; 6. KR AL . 7E 455 bp §7 3%
CTV i F: 3% 4 Deal with salicylic acid;

B:1. PHE X} I Positive control; 2. B:XH 1 Negative control; 3~6. YL #M Citrus unshiu Marc. cv. jiangxi unshiu. 3. 255 1 4b
# Deal with agent I ;5 4. Z55| [ &b F Deal with agent I 5 5. 255 I + Il £4b ¥ Deal with agent T + 11 ; 6. KAZERALHL . 7 455 bp
P18 R S % A 455 bp band was amplified when the plant were deal with salicylic acid;

C:1. FHMEXT BE Positive control; 2. B4 X B Negative control; 3~5. Bt Citrus suavissima Hort. ex Tanaka; 3. 255 T 4b# Deal
with agent [ ; 4. 255 Il 4L # Deal with agent Il 5 5. 2457 L F1 Il 4B Deal with agent 1 and II.D:1. PH¥EXS B Positive control;
2. BAYEX} B Negative control; 3~5. VLGB M Citrus unshiu Marc. cv. jiangxi unshiu; 3. 255 [ &b P Deal with agent 1; 4. 257
Il Zb ¥ Deal with agent Il 5 5. 257 I A1 1l & FE Deal with agent I and II.

2 PHEFALEEALEELESHEBRIRRFSMHBEM RGN

Fig.2 Detection on eliminating CTV virus from infected Citrus with both Chinese medicine and heat treatment

23 WFHEEBESHALEBEEAESNHEUR

JeEAT B RMCF I35 S O R R R A
I FN 20~30 em J& SR T H 24 i 50 A B L G0 45
R (K 3) 22550 1AL AL PRS  geka il iy 7 Ak
MR I3 AT 6 BRI B CTV 4 57 P 5l
511 bp Al CTLV ¢S 267 456 bp. 1 BRAEY 1 3]
CTV 9 511 bp $ 5L 454 MBI 456 bp 441, 3%
WY TR Jeg e 15 245 70 LA ITZEL 5 Ak 38000 A4 A7 2 18 9 2 A1
P B HAT — 2 FE B BB 3R L T ik 85. 704,
24 HEHIFILEXHETE PPOPOD # SOD EgiF
A

RIS P2 B 45 2R R (R ) < 25500 b BRUS  AEAR
MR PPO i P4 SE 1 s B AR, JHE v ok A 1 Ak B 3 1
FEALRE 1 d 5 R AR, 25500 L L I0An 1T+ 11 Ak #i e
3 AIFERIE N B 5 d ik B B R AE L Z 5 I R AR
R E e |+ 4G b ¥dl. 257 b ¥
Ja ARG POD & PE#R AT S I %, 3 d 15 3 %

M 1 2345678 9M 1 2 3456 7389

M:Marker(DL 2000 ; A:CTV (£l 45 28 Detection results of
CTV; 1. BH M %F B Positive control; 2. [ 1 %t # Negative con-
trol; 3~9. P At Ponkan, A-9 ¥ 3 B4 5 (1 5, H A AR M LA
PR 2 511 bp band was amplified in A-9, the others
were health. B: CTLV % £ I 45 £ Detection results of CTLV;
1. BHM: X%} B8 Positive control; 2. B ¥ %f B8 Negative control;
3~9. f A Ponkas; B-9 41 3R 5 09 45, H AL AR S A FE R4, %
Y1 R H R 44T 456 bp band was amplified in B-9, the others
were health.

3 WFBRESHFNEBELEAHRBRERFSEM
%0t % F ) RT-PCR & U
Fig.3 Eliminating virus from infected citrus
by STG coupled with Chinese traditional medicine
and detection CTV and CTLV with RT-PCR
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Table 3 The activity of the resistant relative enzyme PPO,POD and SOD after treatment
HﬂL{HJ/d @@ﬁ‘l‘i/(U/g) I I L4+ SA CK
Time Activity of enzymes
POD 450. 89 a 437.50 a 428.57 a 441.96 a 437.50 a
1 PPO 550.22 a 542.36 a 550.22 a 542.36 a 534.50 a
SOD 778.38 a 792.79 a 785.59 a 792.79 a 778.38 a
POD 808. 04 a 758.93 a 821.43 a 732.14 a 361.61 b
3 PPO 652.40 b 636.68 b 644.54 b 935.37 a 597.38 b
SOD 1088.29 b 821.62 ¢ 1261.26 a 980. 18 be 785.59 ¢
POD 758.93 b 696.43 ¢ 816.96 a 620.54 d 330.36 e
5 PPO 1438.43 b 1 147.60 ¢ 1517.03 a 1179.04 ¢ 573.80 d
SOD 1023.42 b 720.72 d 1210.81 a 843.24 ¢ 713.51d
POD 549.11 a 517.86 a 571.43 a 455.36 b 232.14 ¢
7 PPO 896.07 b 620. 96 ¢ 1013.97 a 636.68 ¢ 455.90 d
SOD 792.79 b 821.62 b 1282.88 a 691. 89 ¢ 468.47 d
POD 321.43 a 321.43 a 325.89 a 325.89 a 250.00 b
9 PPO 644.54 a 652.40 a 683.84 a 660. 26 a 534.50 b
SOD 792.79 a 857. 66 a 864. 86 a 706.31 b 641. 44 ¢

)RR EUE N V-, B A W 5B 09 8 6 3 22 % (P<<0. 05), FlA]l. The mean values within followed by the different let-

ters are significantly different (P<C0. 05). The same as below.
KAE » PR35 i g 1 PR K — BB )L 31 5 d SR R8s R
e TR AR R T+ 45 A, 255 kb
PG5S 3 K MG A B9 SOD I M #4714 . 7%
Homm s rse 1+ 485G, 2557 1 f Il b s
SOD {43 4 7 d BEAR, T + 11 AL BEZH SOD i 7
129 d BFREAR . J5 2250 T 3R W] . 2 b 255006 75 570 43
Wik AR A AP S 5 h B, PPO.POD i 1% ¥ [t
X PR AT i3 25 5 (P<<0. 05) s Ab B 7 h i, SOD 7§ 1
L X R AT 2 25 % (P<<0. 05)
3 it

W5 25 s 7 R0 AL BEEE A L A AL BR M
A7 R AR R I S . TN R R T AL BB EE T
B, OB I 0 T T A 0 AR K L is Bl B 2 B
T R A 0 IR A K OR Z R, 5 JLAR
5T 22 B - I 3 A8 W 35 5% WA R ) 5 0 B 2 DD 1 A B
P 3k il 2 3 2 S i RNVAL T70 280k 52 B0 49 L 7
IR AT R T 8 R 5% 3L (K 5] % 5 3 R UL 2R
532 B0 ] L AR AR XS T 7 ) SRR B L A BT
TRLEE W L AH IO 14 A P 4 DY siRNAs B 2t DT 3
i RNA UUBK, 0 212 Y 22 2140l . [FEE 3 3 44
AP EE RNA DLERID & 7 DI REFE AT, 3538 RNA
TR o 0 4% P9 95 B vk 3 AH RO R AIC T B m H A 1Y
BURGAE J1 . AT 25 B B, BUw B ) AL B T AT
o HE 0 A P 9 R O T P L E A BRI B
FSCE AR Z T 0 545 814 800

A 250 {1 FH R R R R AR S A A T A A 3
J&i s B RT-PCR B A A I 2] A A7 52 18 9 A1 5 15

%

Ioi 75 o (ELI D5 24 0 A O A3 i A T O 208 A T i
— 5. WA AT, o AR R S
A T2 A PR B R G 1Y) 3 B S, LS T ) =
I e 1 R AR e e e s L A IR G A 24 5 Ak B
SERUE L DE T HUs A 6 PPO.POD.SOD Jf .
g5 L W R i TG PR 5 B2 AR L 28 T e e 2 )
T+ 1145 A A 320 50 5 B B S G % 4 4 e v 6
B 2 Fh 2GR0 45 & 0 AR M AL B 7 v . (AR BF 5% %t
rh 25 4 75 1 7P A G 2 1 B B B TR A
I WA B FLAAR B T 1 By s 56 T 25 B0 B 4 57
Xof A A 2 AR L WA IS0 A B 1 B2 IR BL D IR B = T A
W 5 BEACEIR A BB 5E

AWFsE R AL T F 9—10 H #4719, H
o BRI o 5 RT3 B A A B Y R SR R R R
FEARBAR Y 2, B R = N B IR = B A
T2 B  DUA B R AT IR RO . R, 7R
BB M SR L5 — 10 A B8 5 (8 Hb 9 47 B 75
BefE . 2RMFBIERA —E M RBROR B
Y HLIGFR 2B R & ME AR, BRSO R A
B, 222 b LA A2 31 25 B 52 ), TSR Al L 25 AR
IR, AT LR AR o AR R . b 3R
PG B 700 45 A 10 7 1 1 092 A ke 1 O B 2 AT
Z AR TR AR T AR B TR 9T ORI A T i
— RS,

Z2 % x #
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Eradicating double infected pathogen of CTV and CTLYV in Citrus

QIAO Fen QI Peng-zhi FU Hui ZHANG Peng WU Shan JIANG Ling

College of Horticulture and Forestry , Huazhong Agricultural University/
National Indoor Conservation Center of Virus-free Gem plasms of Fruit Crops/
Ministry of Education Key Laboratory of Plant Biology ,Wuhan 430070,China

Abstract A new method for eradicating the double infected pathogen of CTV and CTLV in citrus
was explored in this experiment. The citrus plants were selected from those conserved in net greenhouse
of National Indoor Conservation Center of Virus-free Germplasms of Fruit Crops, Huazhong Agricultural
University. The infection of pathogen was detected with reverse transcripts PCR (RT-PCR). Results
showed that the suitable protocol was using the treatment of the antiviral medicament with Chinese med-
icines (eight times) and combinated with heat treatment of the highest temperature at 40 °C during the
day(6 h/d),the temperature at 25 °C in the evening kept for fifty days in the PC made greenhouse. The
protocol mentioned above was proved to completely eradicate double infected pathogen of CTV and
CTLV; Furthermore,the combined treatment of shoot-tip grafting and the antiviral Chinese medicines
was identified 85. 7% eradication of the double pathogen. In above experiments,the leaves were sampled
at 1,3,5,7,9 d after the Chinese medicines treatment. The results showed that the activity of the resist-
ance related enzymes PPO,POD,SOD were increased compared with the control.

Key words Chinese medicines; heat treatment; shoot-tip grafting (STG); complex infected;
pathogen; RT-PCR
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