YY1 Journal of Plant Protection, 2015, 42(5) ; 841 — 847 DOI:; 10. 13802/]. cnki. zwbhxb. 2015. 05. 021

BIRNFWHBEEMHFSEHA LR HERE
R A 18 0 BB Ay

RS 2T EENT ERA KWE

QBN VR S e R N (|4 < | o A P B/ et 7 e o W i I S M =S | 43 B S T 4
(de75) FEASEEE, LA 100097 ; 2. bRt Ui s A B & Rt JE 5T 100097)
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Seed transmission of Cucumber green mottle mosaic virus on gourd and
the evaluation of the effect of heat treatment
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Abstract; The relationship between the rate of seed contamination and seed-to-seedling transmission of
Cucumber green mottle mosaic virus (CGMMV ) on gourd seeds was studied and the effect of dry heat
treatment on the virus passivation process was evaluated by using DAS-ELISA, RT-PCR and biological
detection methods. The results showed that the sensitivity of DAS-ELISA detection was a ratio of 1/1 000
of CGMMYV infected/healthy seeds in the grinding fluid mixtures. Both DAS-ELISA and RT-PCR methods
could accurately detect CGMMV from gourd seed soaking liquid. Among six batches of gourd seeds, four
batches of seeds were positive, and the contamination rates were between 0 — 100% . After one year of
storage, the seed-to-seedling transmission rates were between 0 — 5. 6% . Four batches of commercial
gourd seeds infested with CGMMV were treated by dry heat treatment ( DHT ), only one seedling
appeared positive. This study indicated that CGMMV hidden poison phenomenon was very common on the
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gourd crop. The transmission rate of gourd seed-to-seedling was low while the contamination rate was

high, which indicated that the virus mainly distributed on the surface of the seeds and they were very
stable. CGMMYV could be effectively passivated on gourd seeds treated by DHT method at 72°C for 72 h.

Key words: Cucumber green mottle mosaic virus (CGMMYV ) ; gourd seed; seed contamination rate; seed-

to-seedling transmission rate; dry heat treatment

HNER B AL ( Cucumber green mottle mosa-
ic virus, CGMMV ) 2 #i FRHEY) b 1 FE B 3, i
FEHEE & BLAR I (Ainsworth, 1935) , H FT & 404 F
20 A EF X (15 227F4F,2007) o HE R
PETRT A N H AT LR A Al rh oA N 220 2, H
FUPEFRE P4 L7 b AR (L T AR
AR Z M XA A B TR . 2006 4F 12 A 21 H
TR L TR AT AT 2R 788 5 N, B B NSRBI AL
TRTES e FE A EEVE O A E A (2007) , CGMMV
Jik— b H 2 B AL F (Choi, 2001 5 5% 2 N4,
2011) A BEFR RN PRI I B AL 4k 00 R B R,
Je R AR AR I R R oA A B g e, H
T H 5 B R o Ao 5 e T AP R o 2 B D
AL 1 XU e B v 2 T 1 P T R A A 7 i
R X)) S R N | 0 v IS Y S K
JCTE BRI T2 DA %W & A S %

FURI LS 5 S o35 A W~ BRI CGMMV
BB, Tl K s 92 W2 o 2 ( enzyme-linked im-
mune sorbent assay, ELISA) | 2 % 5% 4 B ek = S 7
(reverse transcription-polymerase chain reaction, RT-
PCR) FIA 38 4ifi 3R I e 5k 3 A i =X S (immuno-
capture reverse transcriptase polymerase chain reac-
tion, IC-RT-PCR) & B )32 Ji HI T 1k Hh 11 b 5 47
CGMMYV {45 ( Kim & Lee,2000;Kim et al. ,2003;
BAE,2009) XM R AE (2009 ) i @7 T L HEE
PCR AR, 3 S8 77 12 70 A6 I R4t 2 B o o - i 2y
FEAEDIE B B 7 1) FRDYE ; RT-PCR. 9 B 9% 77, FLAG I
PR . TR FHBA b, ORI P A 7 —
BRI B A R )5 % ( Dawson & Kuhn, 1974
Kim & Lee,2000) , H A< Fisf [ 5% BT b 1k 3
HZEEBGTH I, i T COMMV Y & 24k 5 3
1 (FEWI45,2010) |, {HHBE AR 25 A9 S 310 A 75 4
(Kim et al. ,2003) ;Park et al. (2005 ) & YKHRIE T il
LR B AR E B COMMV B FTTERG A, i Ho e )
PR WA IE

AR, A ADHFFHE COMMV #75 F Fh
TAFRERMERERACR , BN COCMMV 3 fh 7
WORIE IRAF 1 A H G880 8%  FefiAr S A A Jn

53 8% K& %) T 0. 1% (Hollings et al. ,1975) ;
MNTER G, P9NFF 17 82500 100% , 5%
K 2.25% (R4I7REE 2011) 5 #i R CGMMV 1Y
W RERIE H 100% B, HAERE & 5553 50 510 0.91%
1. 12% (ZE3EESE 2009) ; CGMMV B SUR AT
WHER N 84% LT N 2% (Choi,2001) , AJF] [
R R R R TR S5k 22 S S 0 P F A AL 5 R SR A%
FLAE A B8 K A S0 ( Mandal et al. ,2008) , {H# 2%
FpF-7E3X 5 T A DGR o /D

CA MR R I, 7678 K R G R R R
(A= 20T, %0 B 3 B i AR R B R
AR T PE A AR DA B, B BN 5 (25
A 2011) . HHAREASE CGMMV B9 5 BAE Y, I8N
FiF#54Hr COMMV JE 5 , 5804 ™ - KRR H
IR P A A 7 IR Al A L L 2 1 Sk il A
ST A 7= 0 G TG R I JR AR B S A R 2 AR
FBEARA T EACHI R Ao AT 58 LAAS )3 3 2 14
PORRFVE R RL, B AE T R0 R AL R
T 3 SR AR TR b 3y 4G DU 725 o =7 LA BH A
For DU AN 1 SR BURE , DAV R R ot o e - S A |
TRTAE ARSI R T 5 I3 3k S AR VPPN T B Ak B X5
BEMVBEACRICR | iy 2 97 2 b 3R AL AT 47 1y Fb - Ak
P BRI AR AN O 0k, % DU Sk 92 32 o0
1) A R A TR A A BRI SR
1 #H5T%
1.1 ##4

B S AL S A F AR 12 Sy R R T
A BTRANRE 5 RRAE A8 A SRR R4S 3 e TR
JoRAG E 2 AR BURRES 15 1 MR, B A e
PP 2= BB A oE T AR

K7 CGMMV LIk, 22 Agdia 23 A ; RNA
PEGAT £ M-MLV S 5% 5% i . RNAsin #1111l i . 100
bp DNA FRiES T .COMMV 45 50k 5 | 4 K Hi 2%
W, AU TR I R R R A ] Taqg DNA B &
fiti \ANTPs , At 503 2 A W Bk A FR 28 w5 Hee il )
YR oy Hrat,

X 2% . MK3 Tfif§ #1 1}(, 2% 2% Thermo Labsysterms
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Multiskan ( EEh ) N T ; GeneAmp 9700 PCR P ,
5[ ABI A #5500 H 8h%EHE BAZ AL, & Alpha
Innotech Corporation ;2100L Ffi—f~F#4b BRAL | 5 [ =5
(IR 0 S an
1.2 FHi&
1.2.1 DAS-ELISA 7 ik #ml 3 & #+-F

¥R Koenraadt & Remeeus (2014) J57 2 47,
B 5 AR L 12 AR B R R E R
(g) SHER PRI MR AT (mL) 2y 1 2 10 A LU 58
3R B T e o) A B2 BT, ot B U Iy
Na,SO, 1.3 g . PVP-40 20 g, H pH 7. 4 AYBERR LR
28 P ( phosphate tween — 20 buffer solution, PBST)
EWAE L L, R UEEL 0D,y , 24 (FEf 0D,y -
25 0D, )/ (BATEXT IR 0D, — 251 0D,y ) =2.0
B, ) A o R R 5 DA B B X B R
DAS-ELISA Kl > B4 (9 7, 25 (0T B DARE 4
R W A R T B U

FAORE RIS 100% B 5 Rl Jik A
T M P E R (o) S MR IRGE R (ml)
1210 19 L A8 58 43 W BE Bl , P A ] L A5 £k S5 e = 11
TR VA1 8 b %) B 5 0 43 S AR B A 12 10 1
20.1:50 .1: 100 .1: 200 .1: 300 ,1: 500 J 1:1 000, i
HUAS i B ODs , AT 3 UK, TH A F0 BRI
ﬁ] 0D405 o

SRV &b 38 75 3 %57 DAS-ELISA 6 U 45 5 11
FLM L BT 55550 100% (4 5T ik i Fh 1, 3% 4 Fhkb
BT, REORL A FBIFRE  BORCRD 7R3 1 h BRI
(R B SRR IR 1 h, TR IV SR A S R X
FE S I P, Fh - E i (g) 5 28 TR AR (mL)
BRI 1210, ML BAG T 10 R0 Fp 5 32 B4
KRNI 0D, 05, T 10 RLFP 571 OD 5
1.2.2 RT-PCR 7 kAl 8 # #-F

FKHLAE 3 #5243 il $E U H (9 5L RNA,
I AN [ BT B % RT-PCR 45 S50, 71
1 U EEER 100% 19 5L R 0 2 R 10 L, 55
KRR B R B A AR I BEIOE RNA ;57 2. 4%
(1) 10 A~2R0Ff 1235010 0. 5 mL JCHEKIRHL 1 h, A
BRI FR T IR I IR 100 L A 400 pL #2
IR PREUR RNA ;775 3 [l 7 A A s b (1432
R E S WL LR RNA, B 100 mg Mg E
PREGH AT A B RNA, R F1it 7 (9 5 RNA 42
HH i RNA 42 U0 & 09 7 5 32E 17 RNA FHL 4R
WP B 5 A K 5 pL RIS 0.5 mol/L
NaOH 5 pL IR A4, 555 5 min, SR 5 A HIK

BC10 wL $2BO% i A #] 100 mmol/L Tris-HC1 & #f
7 (pH 8.0) 490 wL 7251 1E R RNA MW, LA
FRILH RNA K255 50 ¢DNA, 1E A8 54 PCR 1Y
AR

PCR 1) L3751 4 A4 CGMMVI1 ; 5'-CGTGGTA-
AGCGGCATTCTAAACCTC-3', N i 51 ¥ i CGM-
MV2: 5'-CCGCAAACCAATGAGCAAACCG-3', 7= ¥
K/N654 bp, RNA Y % s FlRe 5 PCR I A4
ZAUL RS SN/T 23442009 #6528 47 Ml 75 U (14 7 v
AT (BRESE,2009) . S ZWITE 1. 2% B B0
BEIE b R KA , 75 I SRR AR AR IR il
SREERE YA R A K/IN R 654 bp 1 R BB TG
B, A5 A B
1.2.3 A5 & F Aotk & 000

K DAS-ELISA J5 kil Fp i 5 22 % . g
AHEKEL 100 B R, 10 KFPF 4 1 ANFES, B4
HERFFR I 10 SRS o W2 1 AR BH
PR HERD R B, XTS5 SRy CGMMV FH A
(b HEA TR 7 B SR A I, A AR HE A 100
G e e = B Y I O = IC R/  25
B = BHPERD T HCE /R R T4 x 100%

SR FHAE W2 7 Y G U - A A5 53 230 B 3 o
T HURIR R AR S SRR N A KB v, BT B B
TN TEIRE N 25 ~34C &M T 3R, s
B FEDURER S AR T ) & i AR, X A AT SR IR A S A
B B IBREHEAT DAS-ELISA #0575 52 45 B K 2 0y
M0 b HL B TG T BERE R A0 S A 1 BB | B0 A TE T B
JEDR B BERR S AR VB — /B | 10 Bk R
1 MREARPEFT DAS-ELISA #6300, %5f BH A i RE A 47
AR , R RT-PCR BiiE . & Fh-Hit 3% Fh 400
BAF, it COMMV ) BEPE RS, T3 2 A0 1
WG EER, WM LR = YRS 4K
I HREL x 100% .,
1.2.4 #-FF a2

T FE )y PR R T AN ERALN,
S13% 35°C 24 h 55°C 24 h 72°C 72 h 47Tk B3
Je , RHTHLE 24 h B B PR T 6°C 1R
FERAN o SRR 2% 7 2R+ b G 4E COM-
MV (RCER, Ik 1. 2.3, 4B IREG DG 3% Ff 400 7 Fil
F, BURNG 1 S4% R 780 Kb, HAARAFhFHERE
Fh1 000K ¥,
1.3 HIFESH

FIIH SPSS 13.0 KA v (Y 5 5 25 Jp By A5 Y
(one-way ANOVA model ) X i 56 %5 98 #1748 11 o0
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#r, F SNK( Student-Newman-Keuls ) 724 5 0 &
(e LT

2 BRE509WH

2.1 DAS-ELISA 7 &3t 8 A M FrE
DAS-ELISA J5 B fob 7417 35 10 R BB 45 v

Hy B SR T 5 (R A R EE AR L R 1

1 O0OHHBRERSIN HY CGMMV PHESSEF (£ 1)

& 1 DAS-ELISA B A TR R E
Table 1 The sensitivity of DAS-ELISA detection on gourd seeds

i BAE %L Dilution time CGMMV 0D I/H
1:10 0.960 0. 046 a 14.31
1:20 0.784 +0.037 b 11.47
1:50 0.638 £0.021 ¢ 9.11
1:100 0.511 +0.018 d 7.06
1:200 0.444 +0.019 e 5.98
1:300 0.361 +0. 007 f 4.65
1:500 0.348 +0.018 fg 4.44
1:1 000 0.306 +0. 009 g 3.76
B % 18 Negative CK 0.135 +0. 006 h —

25 { % iE Blank CK 0.073 £0.007 i —

%2 FREFFLAEFEST ELISA &R
Table 2 The influences of different seed
treatments by DAS-ELISA

N 4 Iﬂl é:l: .

oAb 35 15 LRl 0D, UH

Seed treatment Detection result *
ORI R 10/10 0. 699 9.67
Seed kernel soaking
BRI TR 10/10 0.740  10.31
Seed soaking
BRI RIS 10/10 0.828  11.69
Seed kernel grinding
R Ah BB 10/10 1.518  22.47
Seed grinding
[ERdpapiict — 2.518 —
Positive CK
ISF P et — 0.144 —
Negative CK
=5 0 R — 0. 080 —
Blank CK

R B = iR, FSVEHE S A F NG Rk
IR SNK ERIGAE P <0. 05 K27 B, 1 MRS 0D, 525
XTI 0D, 2 2% H AN IR 0D, 545 A X8 0D, 2 22,

Data are mean + SE. Different letters in the same column indicate

significant difference at P <0. 05 level by SNK test. 1: The result of

the positive sample’ s OD,,; value minus the blank CK sample’ s
0D, value; H: the result of the negative sample’ s OD,,; value mi-

nus the blank CK sample’s OD,, value.

Xof A Tl AT AN [ Ak B BUATR R b 7 1) s
REAS 2T B9 0D, , LATFEE RN T OD 05 5151,
(ARSI 25 SR AR R A B Ty vk 2 [a) 2 — 3y, B34 2
PRRHPE , FhF A9 COMMV 457 % 100% (%2) ., [A]
-, 13 B FF S o1y 2 B8 70 43 R o b P A1 R
T, T AR DAS-ELISA Kl 0 R
2.2 RT-PCR 75 iE3t 8 AT F RO

K H RT-PCR 4 AR X 3 Fh o7 122 45 B4 b 1
RNA PRGN 45 5 B DRI I b 7 RIS o v v 2 B
(RN 5 RNA, ¥I1815 21 5 1A R /N—201 654 bp
TR T R S P 25 E TR F- RNA HLER O i
BBV (B 1),

2.3 MFMEERMESRNXER

A=) 2% 7 1 45 4 DAS-ELISA Fl RT-PCR % A&
R T 6 A3 & 7 T 1B (471 B (3 AN dhFp) F1S
Oy BERN T RE R R R R (R 3) o BMRR T R
FHO0~100% fEFFR A0 ~5.6% ,FXIHN1.86%
TGN 25 55 Ay BE A AR AR B AS 2 BRAT AT RECAR

# o PHMERD B AN R ¥ 280G T FHEERESL Y OD,, 525
X IR 0D, 2 2%; H. BAM:Xt I8 oD, 545 A XTI 0D, 2 %,
# ;. Number of positive seed samples/total number of seed samples;
I: the result of the positive sample’ s 0D, value minus the blank CK
sample’ s OD,;; value; H: the result of the negative sample’s 0D,
value.

value minus the blank CK sample’s OD

405

b M1 23 456 78 910 1112
p

654>
500

100

El1 FRE#F RNA f2E77 A% RT-PCR £ REIF T
Fig. 1 The influences of different seed RNA
extraction methods on RT-PCR

a: MFOHE; be PRI o0 P FRIBIEOHRE; M.
100 bp DNA FRifsrF i 1. PHEEXTIE, 2. fERHEFF, 3 ~
12 10 KikE S FIF, a: Seed grinding for total RNA; b: seed
soaking for total RNA; c: seed soaking for rush RNA; M. 100
bp DNA marker; 1: positive CK; 2: healthy seed; 3 - 12 10

seed samples.
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#*3 CGMMV MIFHERMEFTENLER

Table 3 The relationship between the rate of seed contamination and seed-to-seedling transmission of CGMMV

HE ARG EE S The result of biological detection

i agR " I "
B o FEFP AL Hh AR PR PR R fLRER
Seed contamination
Sample (%) Number of Number of CGMMV Seed-to-seedling
0
sown seeds seedlings positive number transmission rate (% )
KA -1 100 £0. 00 400 357 20 5.6
Jingxinzhensheng-1
HURAGHE-2 50 +7.81 400 354 8 2.3
Jingxinzhensheng-2
LR E-1 14 £4.36 400 393 3 0.8
Jingxinzhenyou-1
HUREL -2 10 £3.61 400 383 0 0.0
Jingxinzhenyou-2
T A -1 25+7.10 400 317 2 0.6
Jingxinzhenguan-1
KA E-2 0+0.00 — — — —

Jingxinzhenguan-2

PR R R N + FRiEIR . Data of seed contamination in the table are mean + SE.

2.4 HAMFHTFHRLE
2.4.1 T#AIEERIFN

Xof HE A FERLFI T A A B 3 2 0 1) S 357
RN 347 Bk, S0 AR K & -, X REAL HE R A 20
PRAY i LR SR BE SRR, — D 2B 2 IR SR B T
A B RN, KNS TR, £l
SRV A W 7 KNG IE & i/ H

23 45 617

bp M 1

654

654

FTAT BB E R BLIE . XF 20 KR SEA: 1 40 3R B
TR E M HEFT RT-PCR R, 285 5 20 RS Y
T2 BN BAYE (] 2-a) , 14 BRS2A4E B B By
PECE 2-b) P FREEER R 5. 6% o F4XT LA
SEA BRI B B S A B R AT E B 43 A IORE A
WA E 3 A H A S A i 2R 3 Wk, R Pk B
CGMMV FHPERE S

8§ 9 101112 13 1415 16 17 18 19 20 21 22

B2 #HAMARFHHFEARIESNRNER
Fig.2 The detection result of gourd seedling form cotyledon with CGMMV symptom
a: RT-PCR & 74558, b, RT-PCR A&l ELH-455; M. 100 bp DNA bRifsr T, 1. FAYEN IR, 2. M F; 3 ~22. 20 Bk
FIFHTAEBARE . a: RT-PCR detection result of cotyledon; b: RT-PCR detection result of true leaf; M: 100 bp DNA marker; 1: positive
CK, 2. healthy leaf; 3 =22 20 gourd seedlings of cotyledon with CGMMV symptom.

2.4.2 F A AR5 COMMV 694640 80R
KA E T AR 6 LR (5 ASEHFR) BO# 2T
M T4 DAS-ELISA ¥, 45 4 b ) Fh 14

CGMMV [H:, )22 1454 DAS-ELISA J5 146
I TP B 95 2 A B AL SO 45 SR 1 AR Uik
MR BRI AT A SRR S AR B AR (£ 4)
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Table 4 Passivation effect of CGMMV in gourd seeds by DHT
FE ity SIS -1 SURAG T2 HREG 15 RS KA e HETRAE
Sample Jingxinzhenwang-1 Jingxinzhenwang-2 Jingxinzhen 1 Jingxinzhensheng  Jingxinzhenguan  Jingxinzhenyou
7 — + + + — +
Seed
ST 0/1 000 0/1 000 0/780 1/1 000 0/1 000 0/400
Seedling *
w o PHPERRECE /RIS Ak, + . P, —. BAME, # . Number of positive seedlings/total number of testing seedlings; + : positive;
—: negative.
NN DA R 28 T (RSARGE,2011) , 5FP 4
3 itig

WEEF W RHEY &£ CCMMV 9 3 1Y
FEWIAZ YL YR, s Fh R R BT IR RN E YOG
B2 — , ASHFIEH DAS-ELISA J7 ik RE7E Fh 1
A S V0 5 ks i b AR B YA o e R
W 1/1 000 B RSl b BH P, G 52 i mT LAl e o
TR RGN SR 2 78 o B LR A A T B e T
HF, B SR AR B k7 B 7 B OD,s B, (H D FI2 3
T )45 5 5 Fh 7 0 1 Y — X, nT i D BF S T 1Y
MEAT, RT-PCR J7 i) R U BRI ELISA & {0
Z 7R LA AR S R T RN 4R R T B RNA (1 [
i, RNA K42 B0y 7 428 U RNA B A 2 DL
AR I AR, AR BIF 9 SR R 7 9 R 16 U R
RNA 3¢l 1 #fF BB 45 IR X, {5 45 0 ] RT-PCR
FEAAG DU 5 SNSRI T AT, AR AR I
T LA U5 75 10 % e bk 5 R 7 19 4% BRI
WS kAR Y B A O R RN T A B S Y
ME—A I J5 ¥, (H COMMV %38 77 75 45 75 R 5 1%
BERARMNG B0, 764 5 19 2 2 R G 3 R AR AR
BF DI DA AR o 25 o 4 s R I Y R A B
L 95% BRI {5 BE A I 4 52 R 0. 15% P+,
D7 AL 5 BN IZAE 2 000 K LA E ( Koenraadt &
Remeeus,2014) , S i 2% 77, 75 248 K 09 K I 3
BT, BRBE S5 R 52 i 45 SR 1 AR . AR 45 R
R, P BN B R OR B B B A R
FER , BT B YR R IAE R 9 4 E DAS-
ELISA 1 RT-PCR ik #FRe Kz I 2] CGMMV FHME:
RV 3 A7 A RO HF B A0 B4, 3 I 2 ) 2 2 E
A E N S e TR DA AR R R U 5 2R Y o
k.,

A G R R T B B R AEO0 ~100% 2
], WORIRAF | 4R S5 B REFTE 0 ~ 5. 6% Z[H],°F-
¥IN 1.86% , 5 P4 I B IR Fl 7 15 85 R AH 22 R K
(REANE,2011), XEEWFIE L5 R UL CGMMV

BERMLL, F R RS 2 A — & e,
5B A MRS R —2( Yasuo et al. ,1971; Choi,
2001 ; B3 EE5F,2009) . 4 B HEH 10% 1Y 35 kAL
-2 #ipiph T AL TR R 0, v & th TR 7y
BERAN, PR (4 B 5 B0 R D 9 TR R 3 A, AN ]
P B R 22 5 550 1 884 ¢, W BEIE
A EMIE B B R R S LR R
B — ST . ASTR 0 B IR Oy 2 IR B AR
P it B0 RIS 7 v AT s AN R AF 9% =2 [) £ B R
FR 25 53 | S AE VAR ) 350 A7 A ARG 0 235 SR A A7 A 22 5
ABFFE T RT-PCR J7 1 K6 I 55 A= ¥ 1), 20 Bk
PR AR AR P A 14 AR 09 0 Sy BHAE ) 00 A
() S T [A]— LIRS, DN 1 ~ 7 {5 R A ) 5
FRMEA, VLR AR P R R —
T2 R AR A5 e s B 7E AR bR N TR 1Y 25 A
WA FEE— T

— B R R A 2 g B 92 b B AR T LAl AL
WEE ., H A R 450 R B, 1 Eh BT LK
KB R R, L 2R R, 2 sl COMMV
BT (SR 4 2010) , ARSI T 5 A4
A 6 MR BT, A 4 D HER RN
CGMMV [H M, + #A 4b B J5 28 52 45 B 45 & DAS-
ELISA K, A% & BLH A 1 Ao fb 7 H B0 1 R FH
PE, BT 72°C 72 h By T #ab B g A &5 b COM-
MV, X} CCMMV B B5ia 08 8 3%, T3 # & 5]
E AT S 25 FF [, X AS [a] 5 A RD [s] — 5 e
AN A 7= Z5 A T AR 7 1R B R e R TR (2% A%
2010;2011) , #E— 2 09 TAE R Z R R 8 5 BHEY
NG B R B N B R E R O e el i A DN
PREAF B HO 7 B f 52, 2 b 3 R T
Tt SR, UE— 25 801290 3 AL e
[F] B A B2 A T o 5 A R 5 T 45 5 i 4
E R A E SR . COMMV 1 # 2 _b 1 BEURE 417 7% B
G A2 R a5 A ARSI Dy 3 L B — AN RS,
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IS G2 N S 0E 7k LBt e s ) 45 2 1) o 1
P, DA PR A 7 b fdf P A B G 7 A 1
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