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ABSTRACT

the diseases ratio was 0.48%. Since then, the disease has not occurred at all.

management viruses on Gangwon and Chungcheong districts from 2009 to 2013. we
investigated the viral symptoms and biological properties in various major crops and also
developed the diagnosis methods for the viruses. Incidence of PSTVd was surveyed on

many potato fields of Gangwon and Chungcheong districts from 2009 to 2013. but
PSTVd has not occurred all potatoes fields that was thoroughly investigated. Disease

incidence of TYLCV was surveyed on tomato fields on Gangwon province during four
years. the virus had been only occurred at the 7 fields of Chuncheon city in 2012 and

transmitted by aphids in a persistent manner, was firstly detected
symptoms of vein chlorosis and vein banding on the leaves in Jinju, Gyeongnam in 2011.
But Further

Recently, new national management viruses have continued to occur and cause damage

to many crops. The representative viruses are Tomato yellow leaf curl virus (TYLCV),
Potato spindle tuber viroid (PSTVd) in 2008, Beet western yellows virus (BWYV) in 2011,

Turnip yellow mosaic virus (TYMV) in 2012, and Tomato chlorosis virus (ToCV) and Plantage
asiatica mosaic virus (PLAMV) in 2013. In this study, for monitoring of new national

BWYV,

in paprika with

but the virus was not detected at the all paprika farms of Gangwon province in 2012.

TYMV inducing yellowing, mosaic, necrosis and malformation in Chinese cabbage is
transmitted by flea beetles and seeds. TYMV was detected in Chinese cabbage on

Gangnung, Wonjo and Youngweoul districts in Gangwon province in 2012.

vlolg e AT oluto| ) 2 (Plum pox virus,

occurrence was not detected in 2013 on the areas infected with TYMV in the previous year.
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Romw, 2001 @E ARG vulo] 2] 2~ (Melon necrotic spot virus, MNSV), 20041 ErIEHE
1= 8ko) & 2~ (Tomato bushy stunt virus, TBSV), 2007'd S HFRE=}o] A ufo] ] X (squach mosaic
virus, SqQMV), 20081 ErtEg s} nlo] & 2 (Tomato yellow leaf curl virus, TYLCV) Bl
duto] & 2~ (Tomato leaf curl virus, TLCV), A Z&¥(PSTVA)Tol R A1 I71#E 5 ¥
solt}. FAFZFE o] 2 o] = (Potato spindle tuber viroid, PSTVd)+ Pospiviroidae®}, Pospiviroid
Zolm 18 ®EoFe] FWAHRNA)S A2 = Hio|Z o] =th(Syller, 1996,Smith 1997). 7+2¢
AE W =gl ot FEHHe] ZHH, £7F St o] Arh. EF HFo}
AGE, AAFAIAGEA st AHo] 7ttt AlAA oz 3971z Aol H3Y
o, 2 79 52 #Ae) EvpEo|th 2008W U9 W1z ALY HAFEF oA A E

ZF #7149 vk Avh(H 5, 2009). EvtES SIS nto] el 2 (Tomato yellow leaf curl virus,
TYLCV)= GeminiviridaeZ}, Begomo viruso]™ Hlo]g] 2~ b= A7 o] 25nme] 73 0]
b Ju7ERoldl ot AHH = upolgolH, AAI Ao 5877 EviE 5 7HAIF A
Bo 2Aste] EA7F Ha e nlolgizoltt 2008 5Y9 AAEE FIAY AdA E
vtEAA Fol A HFoz wAo] FE. WAL EvtE A rpgAErE &3tEa 9
Zow QagtEal FolAH, A=A AAZE AFHL T AK 27| FHHE &S
Aol & = glo] AAZA Fa7t vl Ath(ji T 2008). AFRF-&3}uto] 8 2~ (Beet western yellows
virus, BWYV)= Luteoviridae¥}, Polerovirus%ol™ ZIGEo| 93te] J&EHAEH= nlo]y X~
2, vFelM A5 Bus 03 (Duffus, 1960), AP, L5, AEA, &5F, f4 & 345039
e HAdste Aem gl U ojxgtdole s x| FISA o}

9 [o Job tfu I

=42 B AT
AT BWYV 79<S 893H% tH(Marco, 1984). ZUlol AE 2011d0] Qo] A&

HEE7 Fulsd F4S Holv T ldA A5 g1 AT

-2 8} 3 A ukd nlo| & 2x(Impatiens necrotic spot virus, INSV)E Bunyaviridae®}, Tospovirus%; .2,
E=BF ANl (Frankliniella occidentalis)©l] oJ3] HAHTE EvtERRE 9| Zvto) & 2~ (Tomato spotted
wilt virus, TSWV)9] serogroup I ©]A2o}, 19930 A2 Fo2 EFHAL #A7F
7} 648F ol Foln, F=2 33 AEo HJHE FE AR dHA Jou, 1F ENE F
o] ZEME a7l BaEth 20099 W AW SHAA @i vlold g, A, |
B, 23, AAAGANA Tl A5 E 150% 7H20ha)oll TSI oM, F7lellA A5 el s)
= HalFe sholtt. sR-gstwxtolAulo]d 2 (Turnip vyellow mosaic virus, TYMV)E
Tymoviridae} Tymovirus©l &l om, BEAdHe e o3 Fujdd, FAHE, TAAL
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S EA AQd wERde o 1, 55 2 QRN sl AZelthKirino 5,
2008). FHAME 20129 4 L AWAGY HFAM A ARHAT, FAAGo]
Q5.
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2. Mg &

200935 20133714 5d7F
’“630}9&13} xdy
sl 71e=S AH3t7] sty
RNA %%‘%}‘%‘, PSTVd Ay 7 9 oy wrawUEy d1s

X;(]

HtEH
od

AR o] =7} BElF nlo] Rl
FHUEol 2y 20099 %o A}

A AFH 2F Hwd A

=, volgxy Al AL ATE
W(PSTVd) Je7& 2 ALS
I XNEAZFEEHY 18 &
3y A . 2010~20113

= AALE

A= a5

L—J—E T

a3
=

A= EvtE 5 5359 =W f9-2t 7he/del #e7t H= Hiol#s B npo|zoj=o] gt
A2 A ARG eR ST 2012~2013 3= S T 7, 552 WA
e ALAES AAEAT AxPE AR AFHES F1o Ve
E 139, FAAY 7F #EF vlolRolE, nlo]# 2 WA ALY AFYE
FYIE SR
1) PSTVd X&7|& 9 AMF2A £F3)
O 77 Az AH 2F viwd A4 0 AR AFH A7 R AR AAT
12 = O 2/&# RNA %%%'3 3 PSTVd Adw &+« 7 Ad =4
(2009) 2) PSTVd &4 A9 EYEH
O WAAE : z;x}(%%—ug)
0 ZANE : W, WA F
) = 9 el B uleles g 24
O =G 2 B AAES)
- ZFA} @ Potato spindle tuber viroid(PSTVd)
2~37pd % - EH}E : Tomato yellow leaf curl virus(TYLCV)
(2010~2011) - 3155 : Tomato spotted wilt virus(TSWV)
O A J
- ZFAHPSTVd) ¥ 315FF(TSWV) : RT-PCR
- EvfE(TYLCV) : PCR
D F9 #9 Aol we vlelds 4 2
O WaE(rE) B HEEAA(GF)
- XA} ¢ Potato spindle tuber viroid(PSTVd)
- EvlE : Tomato yellow leaf curl virus(TYLCV)
45T -l —‘%, 5 ¢ Turnip yellows mosaic virus(TYMV)
- 2L : Impatiens necrotic spot virus(INSV),
(2012~2013) .
Beet western yellow virus(BWYV)
O 7\/&].&1-1]:;1
- ZAHPSTVd), ILFF(INSV, BWYV), ¥j5~(TYMV) : RT-PCR
- EvfE(TYLCV) : PCR
ZAE g, A 5
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A8 1) 7N FARAEZAANY ZFHEY I
7]. 71—;(}.757131 ul—/%l }_A]—

7‘X} AEE E}E T 709 WAIZ2 QAT A AW EGA k=
A

1UH91 %l% ?%‘J%}Qit}. A AH A LA, AL, WA, FF 52 7153 PCRAUE
ABAEE At 5 =S Stk FHE 42 -70CAA BashuA gkl o83kt

RT-PCR ee w384, A998 RS 55 /E 2 7jeo)dd A7 ES ARSIt
= S E

=
AFES sl JAEE J]E(Easy spin kit)E

(PLUTOS OX0316-1096RP). 7+ 2 Z& A o)A &}

AHEsIE o, a4k 5 2 RT-PCT JAgxAL g3 2tk A8 50~100 mgoll 1 ml Lysis
buffers ¥ vt F, 1.5 ml FHo| YEth AZIZIE 200 H7F F 12 AT FsHA
o] Zt} 13,000rpm, 4CollA 1087 FAE ) 45H 40002 A 1.5ml FHo| &7t}
A3 ¢+ N (Binding buffer) 400u0E E3, ¢FshA Foloz MojE F AL 18T &

Z ¢ (Easy spin column)ol] &9 800ulE ¥ ¥, 13000rpm, 4ColA 13 d4lE gt
A9 3159 AS Wz P FTl 70060 MA 5N (Washing buffer) AS B2 F,
13,000rpm, 4Col A 183F A& Shh

¥ 2. PSTVd RT-PCR ®¥H&o =4 9 ®v-& %

)

RT-PCR ®Hg-<f =4
PLUTOS PSTVd premix

Total RNA 1.0p0
Distilled water 19.0u0
RT-PCR ¥+& =3

42T 60

94°C 15% RT s

95C 45z

55C 1% (i(:i) Primer®] Annealing =%(557C)

72C 1% o

72C 5% 2174518 (Extension)

29 35y AS HE 25N (Washing buffer) BE 22 F,

= o
13,000rpm, 4CellA 183t %é‘%?ﬂ o 24 5}%—94 A5 W, $LT ZHE oA
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13,000rpm, 4CollA 1~283 9AEE 3ok ZAS AEL 1.5ml FE ZH3 F 504
Elution buffer =+ DNAase free waterS membraneol| F7}stal, 2o A 183 Foh vpx|=
S 2 13,000rpm, 4TolA 183t A& & F 3452 A S o] &3t RT-PCR ¥H-&-<4 =]
2 9k 212 3 29 ZTh RT-PCR ¥H8 &%1317] 93] 1% Agarose gel, H7195, =&

ZAF)(UV transilluminator)E ©]-&3l PCR W= (169bp)E &3t

(A3 2) AZL Hiolgjx A A 2 Ady A

7}, EntEgsielaulo] 2 A(TYLCV) PCR 73

TYLCVE PCR &5 387] f8te] Sold =Zglo|mE AZsiien Zejoln HH=
TYLC806F-GCCGCGCCTTTTCTTTTTA % TYLC806R-GGTTGCGGTACTGGGCTCATTATCZ
of ‘FAto] 2= 806 base pairs(bp)e]th. PCR ®E-&- A 9 w3 22 3 37 2.

=

¥ 3. TYLCV PCR ¥Fgo =ZxA| 9 d¥-8 =7

bt

PCR w8 =X

Viral DNA 1.010
Forward primer(TYLCV-1f, 10pmol) 0.518
Reverse primer(TYLCV-1-2r, 10mol) 0.5
2.5mM dNTP 1.018
10x Taq polymerase buffer 5.0u0
25mM MgClI2 251
Taq polymerase(5u/ 1) 0.2
Distilled water 14.3140
PCR W& =34

95C 3% DNA 1/ (Denaturation)

94C 20%_ 353)

55T 30% .. Primer®] Annealing >%(557)

72°C 1% o

72°C 10% 2174k (Extension)

. AGFEshto| 2 A(BWYV) B A 9 ATy

BWYVE Ad=uje] spze|7h Aujgxelr At B8 e 2Abe 247 A S
gt NPT 10075 SU2AF 2 AIEE AFHE] RT- PCREAQ 3sHAth. BWYVE
RT-PCR &&l7] $3k Zeto]m JH= tha3 2ok BWYV-95F(5-CGAATCTTGAACACAGCA
GAG-3), BWYV-784R(5-TGTGGGATCTTGAAGGATAGG-3), <ll’dAto]ZE 690 base pairs(bp)©]
T} RT-PCR ¥h&o zA] 2 whg 21 3 49 2o



¥ 4. BWYV RT-PCR ¥F$-o =A] 2 vk$ %A
RT-PCR ¥F39 %A

2x RT-PCR premix(Gent Bio SR-8000) 10.00
Total RNA 1.0p0
Forward primer(BWYV-95F, 10pmol) 1.00
Reverse primer(BWYV-784R, 10pmol) 1.018
Distilled water 7.0u0
RT-PCR ®H-g =7

42T 60+ o

95°C 5% RT ®%

95 :C 30215 353] . ' O

55C 30% () Primer®] Annealing 2%(557)

72T 1 )

72C 10+ A17419E-8-(Extension)

ot &Fgstrato|auto]2A(TYMV) B4 A 9 A2y

20129 B3 % /1% F4L 59 wiFelA Selubetol vl M4 ol se) TYMVE #5735
3 A9 ot QB FYN WF FAZTE FAAGY A0 WE AEIE Ll

i

H

Pt TYMVel @ sl geka velels Age 984 T
AR7EE MEeRth. TYMVE RT-PCR TS 317] $lste] 5ol 3
mefolr] Tixbel s}4ITh. RT-PCR ¥hgel 4] 2 whg £AL ¥ 59 2rh RT-PCR ¥

O
e

o3

3 TYMV ZA& ZFAL
2

g o s §3Hd

\
d

01

glst7] 93l 1% Agarose gel, A719%F, AL FAM7](UV transilluminator) &  ©] 83t
PCR WM =(304 bp)E elstch
3% 5. TYMV RT-PCR ®Hgd A ¢ vkg =1
RT-PCR ¥&9] ZA
2x RT-PCR premix (Gent Bio SR-8000) 10.00
Total RNA 1.00
Forward primer (TYMV-N10 , 10pmol) 1.0u0
Reverse primer (TYMV-C20, 10pmol) 1.040
Distilled water 7.0
RT-PCR ¥§ =2
42T 30
RT ¥k
95 5% °
951 30x .

- - 359 | | o
55C 30% . Primer®] Annealing 2% (55C)
72°C 12 (%)
72C 10+ 217419k-8- (Extension)
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2}, BAISk A9 uto] 2 2 (INSV)
INSV RT-PCR Het§ Zglolw HR=Z INSV-1F(5-ATCAATAGTAGCATTAAACAT-3),
INSV-1R(5-GACTCAATCTGATTCCTTAGA-3'), <] FAFo] == 800 base pairs(bp)©]th.

A8 1) SN A TR 2EY Ag
PALEYPSTVAE BEvlo|zol=re] gge AAstel 4%, & 39d dAES

Eol} 4AE FE 7 5

AR FAe AR (T FAW, otk Y

A3 o]l READ ud A FEHS UA =,

_/l:
vt = 1977d0l Ak g o] wAste] vhdE o] 309 Wdzxt LA B
= |

2

o

M Ho B i 2
o x>

2

FAAT, 20089 g WAAVE £, B Hepde], ey F30] AAEEEd 4d
H AMS et AFEAE Ao, 20089 o]l o] FFY HAE A £
ol dsiAe 200995EH 2013714 5 Tt A B 7R AECHA, 15, ErE §)9
AE FA8IAT o] & FAdEFA7IEAAA 2009958 201097t FH, FH A9
AAEGS Fo=, ojojA] 2011d~2013d = AHAE WG9 AAXEGS Fo= XAL
Ak 1 ZAEY B FRAAG] o ZAMAAE AXER %6, 7, 8, 9, 107 1Y 19
Yetdith Aatol A BE npel o] ZALEFA PSTVAY o] &-& 0%tk weha A
5 B A, T 2 FEAGY A AuEAFed A PSTVdY] AL 2 A2 W o
Shabe A3 gl Aoz HUbEAT
6. 20099 F, FHEAG A A A PSTVA A AL
= ¥E ANFH ARG AR AHAF o|HE(%)
) A el 3 15 0
=5
chok Z=m) 6 30 0
=] 3 15 0
e ol
Z=1] 6 30 0
By 2 10 0
LR R 3 15 0
701% oo]:oo]:
v 3 15 0
oA 3 15 0
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21 S EAS AH(33m)  AIEF) olHF(H)  olEe(%)
= 4 1,600 80 0 0
FF L 2 490 20 0 0
oA 2 660 20 0 0
il a1 1 990 30 0 0
R kia T 1 9,900 30 0 0
oA 1 990 30 0 0
b 4= 1 6,600 30 0 0
= 3 1,650 70 0 0
FFA T 3 1,500 70 0 0
FE0H 4 1,220 120 0 0
2+ 2 430 70 0 0
5 249 1 200 30 0 0
E b
ApA 1 100 30 0 0
A4 1 70 30 0 0
- =% 1 660 30 0 0
= 2 5,600 60 0 0
A 8AIF 40 77,050, 1,050 0

|3 M 15-1 15-3 16-1 17-1 18-1 18-1 19-2 19-3 AP

b
1" 1. PSIVd 50] ZElo]rE o83
AR L 5

[M; 100bp marker, P; PSTVd ZZF(FAAU=R), 15-1; FHAF7 15-3; ZUBE7E 161, BUCE7Y,
17-1; Z9CE7F 181, =AD®7) 191, =HES7E 192, $A3Fs7F, 19-3; £4HGE7} AP
1A BREF(FANR)
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¥ 8. 2011 HHA Gl AL Auf Ao A PSTVd =AY ZA}

°E 3z w2 (X‘;‘?fmz) WA AR()  olEem
=4 Sl 5 10,800 T 150 0
B3 ), A, T 5 10,500 T 150 0
g4 ], T 5 7,800 T 150 0
e Sl 4 2,200 T4 120 0
Sl |, 35 3 5,200 T 90 0
A ], 74 5 12,100 A 150 0
a7 TH|, thA 3 900 FHA 90 0
o1 A S 3 2,800 T 90 0
FT T 4 2,500 4 120 0
45 T 2 2,300 A 60 0
&£ Sl 3 1,900 A 90 0
FF Sl 3 4,000 T4 90 0
43¢ FH 3 1,700 T 90 0
A T 3 4,200 A 100 0
Al 51 68,900 1,540 0
3E 9. 2012 ZLAA G 7A Auj A oAl A PSTVd A A}
Ao} %3 2% S0 ane IR
=3 Sl 15 7,200 15 0
33 Sl 24 14,000 24 0
24 A, v 9 2,200 9 0
s Sl 9 2,300 9 0
53 Sl 15 2,700 15 0
e ], A 27 20,800 27 0
343 Zem) 12 3,100 12 0
A A ], 7 9 1,900 9 0
FT 7] 9 900 9 0
45 Sl 9 1,800 9 0
&% Sl 9 1,200 9 0
FF S, 38, T 24 4,500 24 0
3¢ ], WA 15 1,800 15 0
A Sl 21 28,000 21 0
=) ], A 9 1,000 9 0
A Fm), thA, 5 18 2,400 18 0
sk Sl 15 4,100 15 0
A 249 99,900 249 0.0
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11 ZLAA A9 EvtE AQujA A TYLCV o]|E& ZA}
_ H} A 3z R}
PR 2AAY St Aol A olFE)
e ZE 0/2 3,300 0.0
2010 o3 lR=Ee 0/3 3,960 0
Al 0/5 7,260 -
e TEF 0/1 200 0.0
=4 SRS 7/9 9,000 0.48
2011 I /
QA 0/5 3,000 0.0
A 7/15 12,200 -
Sl =R 0/5 9,000 0.0
2012 = = /
A 0/5 9,000 -
=4 SRS 0/9 18,000 0.0
A RS 0/3 3,000 0.0
2013 - ™ /
Hd o & 0/3 3,000 0.0
Al 0/15 24,000 -
ZAAA EvfESe Yy WAFANE £, A, B 2 Y9 ErnE A uA A
AL AT 2011 8ol £ e} 77 2ANA 048% 4 o] A=A O, o] A= T
Aol SEAZAA FUT 2dE® EFO AAd o Aoz AE, AT digh
A& AA F AEZHQ] o F, FEHA S AAste] HEetnt o] F 2012 2 20134

A= FAAGY ErHE T4 e £ ARE BF SACIAHIY 2, E 11).

. EvtERPgfzulo|A(TSWV) 2 gAs e Aubgulo] 2 A(INSV) U4 24
TSWV 2 INSVe F8 $2a? ErtE, 9d, ' 5o &%, 33} = AT 427
Hlolg 2oty 3). 71FHAY} vl¢- ¥, 7882 2+ Bunyaviridae®}, TospovirusZ;ol
I

sitt. wlol#2aQdAkE A Eo] 70~90nme] o] e FHoE, FAHE 9 FAHY T

o p o

g HAEs Ptk AEAY EviEdbgozblold s WARAlE £ T W Ao
sze)7h 8 9% A ERS FASE 2010d B 2011 2ARE AT 2010 S B
574 o]kl mFEEAA TSWV ol Eo] 353%2 %A ZALHUTH o|AH & o|HE 9
ARJNLE BFO ATHEHEA EFO o o3 Ao AYEH SHEVM tgh &S A
stk 2011959 ZALIAE ol &o] 01~15% FEoE HwE Fo AFS vehith
(GE 12). T3 Z9A 9] st AR uto]l ¢ 2(INSV) HAS 44 spdw o] 15 Aujxg

a1

dH-olA 2010 =M AR Fo] 17| wEol 2011~20120 EAH ZAMS AA ST
A7 201095 A9 17] g 2A8E olel 2011 ¥ 2012 & TR AUTHE 13).
INSVE] ks AT = UMD 949 T sz 20100 AAE npo|g 2~ o ZERE
EUE A4 dl st 3 B oA DEEEFEAC e A& opF AA =AE

P>
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% 3. TSWV gtz 7feAe] WA,

) a5 2 gz egt Aulsrte] FERES

[M; 100bp marker, P; TSWV ZEZFF(FANZR),
3 AF(FSCE7h, 4 LF(BHEDE7,

7h, 7, FZYIHBSGCE, 8 = IHH

H 12, F9A Y EvtERY 9|2 ulo] 2] A(TSWV) 2H A}
A= FAAY 2 ZAPEAS ZAPEH () oM E (%)) RS
S I 5 9,900 35.3 4
” g} g 7} 2 6,600 5.0 2
93 = 2 1,980 7.3 2
” v} 2] 7} 2 2,640 25 2
QA IF 3 9,900 0 0
2010 T4 a3 2 1,980 0 0
" DI 5 1,980 0 0
RS I 2 4,950 0 0
2 I 2 1,980 0 0
Al 25 41,910 50.1 10
=4 I 8 7,200 0.3 2
93 v}z 2] 7} 5 4,500 0.3 2
34 g} 2] 7} 5 4,500 0.2 2
RS I 4 3,600 0 0
53 IF 3 3,000 0.3 1
% I 10 3,000 1.5 3
T4 ikl 3 3,000 0.2 1
2011 QA a1 * 5 4,500 0.1 2
FT I 2 1,800 0.1 1
d= I 5 1,500 0.2 1
2% e 3 3,000 0.1 1
T e 4 3,600 0.1 1
¢ IF 10 10,000 0.1 2
A I 3 1,000 0.1 1
Al 70 54,200 3.6 20
Dol g (%) « £AF 244 = AAT 1005 §¢EA 2 AFAE RT-PCR, ELISAZ A

AsHH1nt = 339
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rlot



¥ 13. 20109 F-5 20129 71#] 3d7F LA S =235 AHEfA| A INSV A Z A}
2010 2011 2012
7(] Q o]tﬂ%l) o]tﬂ% o]lﬂﬂ%
H 2 (ha N H 2 (ha I H 2 (ha I
45 2.67 0.0 0.0 0.0 0.0 0.0
A4 0.33 1 0.0 0.0 0.0 0.0
A 0.17 0.0 0.0 0.0 0.0 0.0
Al 3.17 1 0 0 0 0

Vool e(%) : TAY 24 = AHD 10057 S%4EA D AFHAE RT-PCRAEA
129 XY 1F2A AT vho]y 2 F4FE CMV, BBWV2, PepMoV T 24

o} AFFEshtolE A WA 2A

ALE5-83luto] 2] 2~ (Beet western yellows virus, BWYV)E =W 324 o4 nlo]gi~g
AGE Tl o8] d&H5AEE ot EsolS UGS (Myzus persicae)©] 7+ 21 vl &
olth. BWYVel Z9€ o] FAo=w tﬂ*“o}b Ae oA F3HAE 7ol HAH =] wE
ojth(2 ¥ 4). Z7]el upelziz=rt 4 & A% BWYVOl o3 FRHLE 30%E & 9T
Foh 20129 A FAFoA @Ay o] EF_QMF_, 2 sl AR 87 Al wxe
A Al 35.2hadll Al BWYVE ZAMSE A3, vlolejas ASHA FATHE 14). 201349 %
A9 gxzg}h A Al ZA A A o] BHlE A ekgtrh(dl ol EF B A A)).

AR AEA AEF B A7)el FAFHAS A o] $HHL, BE ANE
o i AsAe B 2RI el FAS AF A5H o] Basth =9 74
Sago] AHE A9 FHOE WAFY BA, £F FH FE PA, FUNF AA 5
A Qo) Age] o] We] Fabe w1 Sl WEA Wad asolth
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X 14. 201299 B EAS g2z gt - o Auj A BWYV A A}
=]

A9 A e Z A9 4] (ha) T8 (%)) ol A (F7HF)
A 1} 2] 7} 4.9 0 TF=4), W ()
53 ¥} 3 2 7} 1.2 0 W4 (10)
24 ¥} 3 2] 7} 2.3 0 FE )
B3 a3 2 7} 13 0 FZ (5
=N v}z 2] 7} 10.6 0 TF= (12
FT v}z g7} 4.5 0 FE (6)
A ¥} 2] 7} 8.1 0 FE (7)
34 ks 2.3 0 )
Al 35.2ha 0 54 7}

D g (%) - 4T 3AH = ™G 10057 $ehzA 2 A HAE RT-PCREA

g} &2ssimzlo)Iutola| A YA ZA}

TH-33tEAlol Anlo] 2 2~ (Turnip yellow mosaic virus, TYMV)el A ¥ v+ 33}, &
A, JAL 718 59 S o (2™ 5).

AN

2 g =3 o 5 ~d MRS, o
a9 5. &F&3tR o] Aulo] & 2 (Turnip yellows mosaic virus, TYMV) B2 2 )

S HELHY, AEH S I Sol
H @& A olm Ao A AR dAE-S
Aol Ao FXail JorE=E HEFo] P4 A F Uty FAAFd A= 2012

FY F AT WMF(EFET THE AS 657H4.1ha)lA F 0.23%9] oH

N

—_
—_~

=

—_

[e5

& |el=de 29 TAIANEREH AT frEEel vl #9
H Aoz FAFATHEE 15)

3 15. 20129 LAY vl F AQufA A TYMV A ZAL

A< AEY(FS) ZAUA(ha) WIS A FE 7
A7 v 3= (F ) 1.2 100 0.23 2
e v 3= (F ) 1.3 100 0.22 2
k! v 3= (F ) 1.6 200 0.25 2

Al 4.1 400 0.23 657}

DA AARSFE3m) 95 11, AE 12, 99 155



4.3 2

AL

A8 1) F7FA ) ZAEFANA Y ZF&EY Aok
7F 200958 2013@7kA] 57 A, TAHAG A AMEGS ddoE FEHS
ZA8E Az, ZAFERO| A PSTVAY o¥E&L 0% 4th welxd A 59 Tk 49,
g 2 =820 7a} Al EAR|A PSTVAS] Ay 2 g z$ uro] die A3
= AoZ HrtE Y.

£ ofy

A3 2) AHEE vlold s I Z=AF 2 JAGY A

7h, EnfESSIT-Y(TYLCY) BAS £, 4%, B3 9 Fd9 EntE AujA oA
ZAFSFA T 2011 8¥ell FHeol 7/ X 1 =
9 A9 FEFAA FUT 29H
Fo gk A& AA B AEHA o,
2012 ¥ 201330 =3A Y ErnfE EAd st

. BAAst AR vke] 2] 2~(INSV) -2 4 o] 3F Au|EF dF-A 2010d =0
HAS Aol AATH 2011~2012 ] HAAN ZAFE AAIG A DA gt
INSVY Ziks AAE 4 AAD dQl FY sht=E 20109 AAgE nvpo]g 2 o %
AdE ERE 4AHE 3y 287 2 HF A4 DSEIFEAC gk &g o
F AA 22 AHE BAHA

o} AbgEghsiulol Bl ABWYV)E 20129 878 Alte] whE]gt AW ER 352has XALSH
AR, AEHA &9k, 20139 F7F ZAMIAE o] upo]y o] WAL ISt

gt TFEslE ol Anto]H2(TYMV) BAIZALA 20129 9F, 45 2 5

MM HiF(EE FDHE AuE 657HATha)oll A oF 0.23%2] o &S YERILL o] nloly

2o TAIAIERE HAEAL fFEEH I e ez &
2 [e=]

o]
= H
& 7R dF FHALAES AAete] A HIZAE AT
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