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U7 74 FPRNABIETOEAICED
F a2 VEYA 774NV AHDiNE b= MBS S5
H28H HIAZ T~ POIBEE - AEERE & BREITH S % KPRl

wlkF BAY - PEE =52
B CEEEY -

U HTEY - E R -
HASY - PR OE - P WESCY -

NI 38530« REFIHEFY - A R

I. %
b~ b TlX, Cucumber mosaic virus (CMV) %
X C, Tobacco mosaic virus (TMV), Potato virus
X, Potato virus Y, Tomato leaf curl virusZ5iZ
£ A NAERFEL (HAREYRE 4, 2000)
LTWw3, Db, CMVIZEZHEPHBILL, 77
FLAVTIEiEn2 0, B, txE0%H0E
TEVINCHRET 2EE LRV ANVATH S, TMVIZ &
% &Y A 798 ORI IETEELE 7 2 RO O bR
FIC X > THIEE DT T2, CMVIZ BT
ERTELEFES T WIS, IhETHEEICL LT
7'Z Ly OFBRRTERRICCMV S #Hk & BT 2
Z eI X BHIREMTbNTE T2,

CMVIZiE, #HEEREZCMVITIKIET 2185 T O
BT 74 NRNABHELET 2 2 03D, BLAE O
R T A VA DIGEC BT 5 2 EBHIS T
% (ROOSSINCK et al., 1992), YOSHIDA et al.
(1985) 1%, ¥ 7 74 PRNADEHRIC k> THH
CMVEZfEH L, b~ b OFEHBBER Y7 71 b
RNADMEH T2 Z L ZBASNIC LTz, 2 512, Bt
DETEREY) > & 53 8EL 72% 7 74 FRNA%RCMV-P
WCEHL, CMVOsEHEKZH R L (FHo>,
1992), F7z, AFHHEEO FEIRERIC L D CMVIE
FUC L B b~ PRMIRAPIBRTE 2 L #FREL 72
(KHS, 1993), L2L, 898BVANVAKCLD VA

il

VER164£9 H16H g

U CALHEE R RBIG A RREE Y A v ARITSEE ()
2 TEAEYIBAFEER LIRS E

O ERREMOKESENTIC L > 5 — WA

O EPEBRBEES IR M gE R

5 BB v o ¥ —MHLF] A

O MHYERFSEER B BT 9E 7 — &

D A PERRBEES U E R A

® PRSI Se AT 4 B BRI R A e S v — 7

O EFEBRBIER v A L AIRHTGEE

WV ZIRDOBERTIE, —fEED b= b ADO PR
WITFHE ERER DL LW/ ENDH 5, % 2T,
ZOFHEETRT 2720, BTz Fiicy 7
74 FRNA%Z b~ MZEAT 2 Z EDA S NI,
Z OFER, FEEAE FKE] ICCMVEHEY 774 b
RNAsats5-1%# A L 72 No.4-75%% ] (LA FNo.4-7
LHEED) DEH SN, IS A v AP 2 R
LTWw3 Z EREEHE L (S, 2002),
19864, POWELL-ABEL et al.(1986) i3, TMV
DNy VNV BEETFEEAT LI LICEST
TMVIEHIE S N3 BEH LT, Bfn R 2 5iiT
3% < OFEYNZIGHA S, 199451 KETHRE B O
Bw b~ MpFERbLS I, B, BREFRKSUE,
FHHIEGUE, VA VARG ISR S I N5 A X,
FwEQaY, FE R, 7Y ENTEENCEES N,
N5 OFEFHREIX19965E 4> 52003450 8 [ T40
fEc AR L, 2003412136, 7707 ha THL#L 2 fEYH3
FHEEEnTwa (JAMES, 2004 ; HEBHE, 2004),
HOETIZ, 20014 4 Hi» o OE G R 2 25
FOREIE OMEfT 2 2, BROLLECEYT 253
EMONEFRIC I o e, bEIE, ¥4 X, dhvEDO
VT AV B, FEREH TS DEAAMKTT
LT3, MANDIKERNE N Lo, HEE
DR, BLFHBZ R OFRRERE, FEHELZ
e DR, BEEd s ENEEE L % o7 (H
B, 2004 ; KE, 1999 ; [RORIE MREDS, 2004),
E 7z, MBAZ EYIORETH T OLLMTIE, FHfHiH
ZAVEY & DR L B BT OHLEL, Iz fEY D
MEAL, BABDBTOMEM~OMIEZ, HEHRESE
Mg ERHARHNICE S SN T3 (BARTON and
DRACUP, 2000; DALE, 1997; GUY et al.,2000;
MESSEGUER JOAQUIMA, 2003; NIELSEN et
al., 1997; SNOW and PALMA, 1997),
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OOETERAL L TEMMEPTED ST 24
Haz b~ Mg, 20034510 H BB Tl — %S
TOREEWRER b~ MiZ 6 ThH Y, ZoHiciz,
HSE O ZEYE 15O TMVEHIE b < &
NS, 1992) CMVIEHLE b~ b (HEHS,
1994a, 1994b) MEEFN T 5,

A1k, CMVEgEEY 7 7 4 b RNAsatbs-1% 8
AL7z b= b [No.d-7] O RHiaER % G R
FAOFH¥ 2 DNAEERTEST | CCEIF4E, 2002)
BLUBRMKEERD [ BMOKESEICE T 22
HOFHF DIz DIEST ] (BFKES, 1996) 1cHD
W, db¥EERZENYE v ¥ — ORSEREE, FEH
FRIRE B L OB EREEA]  (RREES) <, 1993
FETH»S20004E3 HE T ciERZ2Z L0z
bOTh2s, 5B, ZhsORERIE, [EfnTHEZ
EVIEDOFHEHAEOHENC X 2 EY ORI DRERIC
B3 28 (V8 ~F ) | D320044F 2 H I T S
N3 LIRS S urz,

. #8HLUHEE
1. P FMRESLUYTF4 FRNABIEFEA
HBMA P bEFaTYESFAITMILR

fHEAZ b~ N R Nod-7]1x, CMVygEY 77
4 FRNAsatss-1DcDNA % &+~ 4 ¥ ViEERE
FEREEONA F V) —R7 Y — I AIAA, 77N
77V LAET MY MR [RKCE] IcREERL T
Bo i, eI X, CMVIETEOfT5
DHER S NI Z b~ b [No.d-7] O BEZNRD
REEE E FAE (KR s G0E s,
2002) o

EEHBNCEE L7-:CMVIE, 7714 PRNA%
£FF L 72 vy, Sub-group IIZJE& 3 5 CMV-42CMEET
b5,

2. b boFIEEYF

PASHRIEE, FERASHRIESE B X OB BREER
(LT hRsEE ) o KB, £ h 2 h1993F 7 B
~19974E 1 H, 19944F 9 H~19984 2 H & X 11998
5 H~20004 3 Hizftbh iz,

FERASERIRE TORERICIZ, kv b v A IR
EBFLRYEZ IMEC4ERYy VB LEZ, 4
FReedbizs, 65Ky ML TR L 12,
T AN AKX TIECMV-42CMEEZ i £ D £
MLz, B, HEE, BER, FEHZEOATRMER
Bucid, Rz Rk 2T 6 ~ 8%

B U 7o, MR EENE (WA ) &
DV 4OEFEICIZFESES & O 2 RO
HOMREMEA L, Fio, B, TR, ZEE, L
H, B1{EEZTCOHFKERS, FROIEEHR, £
EONRFEZFHEL oo FREO—RMAKE (FHEE 1
TEEE T OMIE) UAOKREIF T2 CRRL, ZXM
e LARE DRI S BT L 720

PRBERES T DFRBRIZ, 19984F & 19994ED 2 A £E1C
bz o TIERERARY; (At E R v
¥ —) WREEES CITbhiz, b~ O, i
BB ETECEmRS NI, 4 BhaICIEEH
RIBETIY M2V DU A CRRREL, AZE1~2
EINC 35 R Ry MCBEHEL, 6 AL0HRE#
B ERE L 72, JRHTE & AHE 2 RHEIE, 2 RN T B0
S E L, FHEIITRD 6 BRTITo 7z, RHEMEER
BRicix, chooE7ay 7RI > N7
=ZYREN= N (ah3 b~ b EBEED) BRIEAATU 2,
TCAENZ I HERE & Ab2EER 2, JEAE W X bR &
HBEREHE U7z, 8, —REAK (FEE 1EEE
TOMEIEL), ZXKER (—XEEL DS 1 TEEE T OH
) dEnFh2ftET O OESETRHLL, 20
1t oD MR 134 THERE L C = RIS BARE D IR 13 U
L7z,

3. MM

1) BB X 2234k

R 2 R & FERAIA Z MR & D JRIEIC & 2 RHEDOFE
EERFANDI2DDHBIFEE LT, 7o by 7=
KK FHfahd3 % i L 7c. FEEASHRIRE N THRJEM
Lo CTREEFHAEIYE, REICNo4TEEE, AT
a5 T2 REICFFDah3 b~ b 2EFHE LT
B L7zoah3 b < M, 72 b ¥ 7 = U RIGEET
ah%BHERETHL, WSRO TH 228, —i
WHRET ST W2 b~ b ibfE & a3 L 7CF, O R
BHREEOERD 2 Lo, REOHENESIZHZ
TE D, KR ENEREOHE Z551C2y b L,
NEDAETHIRD S8 7, BEMEL S135cmD AL
B 3EADNoA-TE= Bl L TEE, Thonr
530cmiBfE 7z BTN 3 EfRDah3 b = b 2 A&
L7z MR T, EMBICKEEHRL 72, FHIE
i & T o E & iF # kR B #E 5 (Kanaomax £,
Anemomastar Model 6071) TEHHIL, fE¥#R b~
b T O A B IF1.5~1.8m/s, ah3t ¥ F Tl
0.7~1.0m/sTH -7z, KEIL 9 ~15K £ TD 6 K
T, 5HRETT-o 7z KRR ICBITE L 72181k
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ETREL, EPzBEE-HELzah3 b~ M5
DHFFEL Tz, TS ZRE/EL, 7o by 7 =00
EHOOGHETCRHEMEE 3 KIE CHHGi L 720

2) M X B A
JERASHRIRE O MEFE (iF & 81T X %90cm, & &120
cm) WiZNo4-7TEah3 b= M ZEE, <IN FNF
(=X %k, FF 2FK— : #5088) % 5 H kAT
U CRHERBR 21T o 72 MK TIE, Rk L TR
Frah3 b~ b 2EX, 2 KETHBRL 2, 2D
i, B L 2R EERETH D,

4, BEYVEOESEN

1) ZEZFE» o OHEFEEWE O

FERASH R E CHEF S N 7e Nod-TEKEDEEE
HEERZOro 3ghBFL, ZhozE*nTh
BMIBEDOH 7 A A 7 A (EEISmm, £ &20cm)
WA, BRIATEREBECHLIER, =FHay
IEY)AVRBEIVR Y ATESR L, 20
RRET 1 I GERR, HEFERP 2T AT A b))~
VT2mIERL, FRZ7u~x 777 4— (B
GCl17A, # 72 :DB225*% + £ 7 Y — (0.53mm,
30m)) THOM LIzo F+ V7 A AEAY 7 AZRHW,
WS 1350~180°C, HR 5°C/43, FID TR L
720

2) EHEZE&EEIND 7 =/ —\VYE DS
Nod-TEMEDEEL 2T hZ s s 2 gERIL
L, 2HIZ50mld80% (v/v) =8 2 — )%z, 4°C
T—REE LTz, LTI e ZERME, EHED
SEERECIEEB R E, BERBTEEHE L. 2h
SIZ50mlDZER K % N Z2 TR, \ER% AW T
pH2BIZFRBE L 72, 2 DW R IO — MIcE L, F&
DOEFE T F LV EIMMZTRE S WIS L, —&
il L CIRHO R E L7z, S 01T, SVBEL 7o
BT F VS ENZ50mID 7 %EKEEF b)) 7 AW
BZ, FERRCEBRASE L2, &5 hBig 7L
431 2 JRERZE L, 1.0mlmy / — )V THEEL -0
50.45umD 7 4 VY —%BL CEEREZ o~ b
727 4 —(HPLC) 4th Dkt L, 7=/ — Vi
ZHPLCH T L7z,

3) b MRS O#A SRR
FEPASHRIRE TH 2 » ARIHE: L 72 No.4-7EFk
oM B & TSI D 5, EEZR S 51265°C
TI6HFMRZEE S B 7z, MW7 L 7o 223550 (25g) & 4R
(1.82) 25V v bVORRy B IzZhZ RS
L, #iAstiE e UCEBRICHER L 7o, ERHED

ML, 5805 EERME®RCS M ay (BE: 2=
ZEB) RKIEMEL, 2HBICHERLTEL
%, Va2 L CR5IE Lz, fE20H%I
XL IROEFKELHEL, b~ MNESORER
FHIE L 72,

4) rbERELETOT T VvONY Tk B
#12 » HE#EF U772 Nod-TE kR oss 1552
WL, 54 2 ORHFR, XELFROSKEY
HIE L7z,

5. BRE~ADEE

1) AEYIHNDRE

No.4-7H TR OMAEIME I FE T 28 % i~
37z, FERHSER B L ORI YS T No.4-7% Fks
(19984F) U 7z 13 rh DAY D 4B BU% AR
T L (LEMAEITR SR, 1979, P~ %
HEZ U7 3 7O HEEREA L, BEAKCTHREZD
W R BEER U 7, B & O 13 YGRS, SRRE
Z 0 — XXV AIVERL R v, FREh25°CT14H
i, 5 HEE:#ERE, FHL 7,

2) T7anNry 7w AOREE
0.1gDNo0.4-7%H % WIFFKE D F1235ug/ml A
MU MY A YU EHIMLI: 2mlOYEBESEW (1
L¥47- D 1g yeast extract, 8g nutrient broth, 5g
sucrose, 2ml 1M MgSO,, pH7.0) #inz CHST
BEREL, 100u]10BRE % YEBZEEREE M 12 A L
720 YEBEFHIIZIZE, 50ug/mIA M V7 b <A ¥ iR
B & EERANX 2 3%, 30°CT 4 AR L7z, X
BXELT, BETEACHERALL7 7oz T
7 2 (LBA4404) OB % &AL 7K EF T 12,
kB, KEx, A FV—_RZF—LLTAIT
FYA Y ViiEEREBL TV,

3) BRHHOHFHE

19984, FRREmS CHET L7z b~ M ICRRT 25
fERHE% 7 H13H, 7H31H, 8 H21HOHH DR
305 FEff A CHREE L, RO & Bx A L 72,
RHEORE L, EEREEANIIIEHT - B RJE
ETiThbhiz,

4) HMEHEFIE

19984 8 H31H, Nod-7: K E D % X o i
(50X 50cm) DOPENIZFEA LI HEE OFEME & & %
FEL 72,

5) &

No4-TORBEOBENMEZ TIN5 120, 1998412
TERF D U7z BREERIEE o b < b 2R T #RIcH L 5
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~10ecmTYIEEL, #HE 42 2 L %< BED 4 HT4H
FCHE L OB 2R Lz, RO T2 1£1999
FEATAEAT O 7 WS < b R L 72,

FEF OB TIE, RS CERfE L 72 No.d4-7 &
KEDOREF2AEA L, 1998411 H 17 H i bRkE % 0
HIZKTH & HF10cm DM@ I S I AT % &
& (50081, 3 AT, THE4A2HEILL TIER
BRI E CHIZFRBR 21T o7, M I1L ¥R
(5°C) THELIETZ AW,

I, #% xR

1. FERES S UMARESFM

1) FEEASRIEE TOFES L 04 ReR
(1) FEEE RN I D W 1 T B B i
TR R M I D Wk F D, BEOE
EAE, EREOIOEITDOWT, ik & fHi
Z AR L, BBz X 2 EROGERY
PR L T2o FORER, ZhoDREICERIZED S
nghro7- (1%, BEHHMZEC T I NS Dl
BN CHE R EZR BRI R 572,
(2) BB T2 EBERE

JE A & Nod-TOEL DR % 6 Bl b7z D
LTz, JEWE T, CMVERERRIZFTE 2 ED 8L
WEYA ZEREE L, BELIEMEEXOFSUT
i ZEMERE R LI, —F, Nod-7TIE, B
PRIZEBM V4 ZERE2E L, BEN—s BRO
THA22H E TEELOERTIEED Sz h’, 20k
FEBOREZEEX LABETh-o (2R, L
7o o T, MED Y A )V AFERXIZEENT, No.4-7
T 7 AN AN EE LN FIATTHEIZ/ NS WD O
EEZoN, Lrl, EEEXOKE KT 2
L, HWIZNo.A-TOEILII K- 72,

3) EFEB L UEEOHR
KETIECMVEREX OZER - $EiR IZMEEX &

HARTKREMET L2, Nod-TTIRERX TOK
TR/ E o tz, £z, FKE £ No.4-7TDHERE
X KRS % &, Fl EFEBRICNo.A-TORER « 3
M X R AR I R TN E {, BKE L HRTN04-7TT
IR/ NE L7 (B8 35K),
4) BIEHB XU 1 LB OEEME
JERASHRIRE THRES S 7o BKE & No4-TD
FEX 2 i+ % &, Nod4-7TOBIfEHIREL D 6 H
Bhote, MKEDCMVEREX TIX, 2 1 16E OBL
HIZEEEREX & EEXTI2HE L, No4-TOHEMEX T
SN LD 2 HBEr o B4,
EENoA-TOMBEFEX T 1 {bFEDOFEME
ZHIET % &, Nod- 705 1 &<, FELSDOR
LY ED oI, )7, BREXTIE, TKEENo4d-TiF
Y ICEBEEXICHENTI 1 Hig o Tz,
(5) AR FHEEE 2 FHE D FATERFE D FLig

BT 212 X 2CMVEFTEDNo.4-Tix, K
RO E LA THEHRRE £ D, H1{EET
DIEHN DR WEAIB AN Z L5, ZheD

E1ER BEETFHEELZ b~ s O

B = E No.4-7
DIk E D DIEE D DikE D
BEOEEME K~ F R~k
TER 1 1
EM ik Tk
EO7 YT UER EE St
et 5 o
eSS B B
%&b DO TES TEEF
RIEH O SR R
RETOREOREE Hh~ i H~5g
SERR(E YR R
SERRER R D EigE) et
P oSfe! YR WK

a) FEERHESEEERE (Fv b)) 12k,

F2R CMVEBEMPE LI RIFTHE

o BB (cm)®

el L B

e AR 0T 7A2A sA3H 8ASH 9A3H 10A13H

Wk W 8.6a  31.7a  65.4a  98.3a  136.5a  218.3a

R i3 S 4.4b 10.4b ~ 25.5b ~ 43.7b 56.2b  74.8b

No4-7 #EEE 7.9 294 59.6 8.7  110.5  176.8
e 75 ™ 266™ 604™ 91.2™ 1210 1622

a) FMEH 6 HI0H, BEaLodi# : 7TH7TH~8H 3 Hix 8 )18, 8 H18H~10H13H % 6 18

DFHE,

b) 7N7 7~y MiZDuncan’s M. R. Test (5%) %777, ns: BEEVLWVI LEERT,
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ZAEDRKNZHS 22T %728, No.4-70:8EH
THRo N R EOMAM AL, FIERESE %
L7z,

KEDOBIEIZ M SEER & b No.d-78 & V% Difilk
R E R TEL, Nod-THRETIZ14H 2013 6 H
N7z (555 5K), MitRfts, P &M

BIfRZ < BB L No4-TERCERTH -7z (5
K)o 72, HI1LBOEEMLIKENR L, FEhi
1 ®No.4-25 (B321), Fhk 2 ONo.4-34 (B=zE)
TRRE» -2 b OO, WPtk & B2 Ok R
MICBEE 2= IR o khrolz (B55HK), TR
SHEILEETOESE, Nod-7TEKEDOMTIZHE

FE3IR CMVERAER B & CEEEIC RT3 8

n;@. s THTH TARH BHISH
i ¥R iR ¥R iR ¥R ]
BE M 13927 11.7a 33.4a  27.0a 4952 47.7a
L 495 37 13.6b  11.1b 1630 12.3b
‘No47 fEEAE 1152 1042 30.1 246 3982  37.7a
el 9.4  7.6b  27.8 225 34.0b  30.7b

a) #&fEH : 6 HI0H, #8#& : 7THT7H, 7TH2R2HIZHAZES § KETHEIL, 8 HISHIZZE 11E
FEETOER 6 RIETHHEIL, BhoHFIXZN 5 DOFYE (cm),

b) 77 7~y hiZDuncan’s M. R. Test (5%) Z/RL, F—XFHTIIEEEN W L%
RTo ns . BEEDTRD SR,

F£4R PIEHBIUE 1 IEEOEBELEIE

L . BHTEH 551 EEOBENED
EA ﬂfig e = e A A== feayeed
it W1EE H2/E H3{E  Hit FELSOES (cm)
FE M S H2H S8HS5H 8HI0H 10.5 56.6

R 8 H14H — — 11.3 33.6
No.4-7 MEfE 7 H2TH 7 H31H 8H4H 9.5 o 42.5

B 7TH29H 8H1H 8H5SH 10.6 ne 45.5n

a) BEH: 6 H10H, % 1 {EESEEN, THE,SFE1EEE COES 2, 8 KEDFH,
b) ns ! BEENEWVI EERT,

FO5R CMVEZME & RPIERH O BRI O e

FERED & BITE E1TEED FEDSH 1R
o ° X N e L.
?E (?ggg ¥ oA 5 AT $TOES (cm)
o EER 1 FEER2 0 FEER1 O EER 2 E 2
No.4-7 EhitE 55 53 10.5b» 9.0b 38.3b
BkE B 69 S .42 10.52 58.7a
No.4-7-2 EhitE 53 56 9.4c 10.0ab 44 .7ab
No.4-15 54 54 10.5b 9.8ab 42.3b
No.4-27 56 55 10.8b 10.0ab 47.2ab
No.4-41 55 53 10.3bc 9.5ab 42 .8ab
EpEREETY 54.5 545 103 98 4.3
No.4-25 sz o 54 — 10.9a — —
No.4-34 56 57 10.6b 10.5a 53.ba
No.4-35 55 54 10.3bc 10.0ab 47 .3ab
No.4-38 — 55 — 10.0ab 49.7a
TR ARy 55.0 55.3 10.6 10.2 50.1

a) KER 1139 A24HHEME, %8213 2 Hl16H B, MEEEREIISX 6 ~ 8 Bk, BEIX T,

b) 77 7w MiZDuncan’s M. R. Test (5 %) %#RL, F—XFRTEEEENTV %
AN IS

C) PCR¥THERR,



56 IbEEEENT e v — W SeR

FRFEDRD SIS, WP & B DR R T
TIREIIEAR D> T B5HE),

T ANV ABERIC & 2 REIEIL, KE T EEERE
X%&2100& L7z, BEX OHERIE6.5% £ /hs <,
F7:No4-TTIE82.3%Ic L EE -7 (55 6 %), R
X TIE, Nod-7TIZFkE I REEINEH55% 1
mo7 (BE63K),

2) [RBEESCOLEBRE
(1) 1998F D FRBEREIG BRI BT 2 EF B L OHHE
I &

NoA-TIFFKEIZHARTRAET, 1 {EEVPKE &
DY AHRLIBELIGETR), 72, Nod-TIEFk
EELD b bWHET, B, ERBIUVERIVIN
bKELD/IE L, RENEEINoA-THKELD B

Broie,

F£6XR CMVEFENLIEIC T EE

551825 (2005)

(2) 1999FEDEERBRIC BT 2 EBF B L OCHRENE
No4-TIFKEICHEARTEIEH 2 5 HE <, B
B oz (B 8FK) . REIEIZ, 19984 D FEHER1
RBA L BRI NoA-THKEICIERTE L, 1 REIZ
MEICEHEARTED» 572 (B 9K) o Nod-TIFKELD
BR 7 0 BB % <, REORS 2H =L THIN
Wi o7z,
7z, FET D200k E & Hilg: L 724558, #KE & No.
4-T13Z N Z2h0.859g+0.039 (CFHy+iH#(RFE) &
0.718g+0.006 £ 2, FKEMNE > 20
2. THEFIE
1) FEEASSRIRE ToREEIC X 2 2
TR TR Z R0 & R Z b~ b & ORI &
LRMEOBEEFTAL-ODHFINEE LT, 7
by 7 = RERMah3E AL, BEMIC - T
Az FE &, il EICNo4-TRE X, Ji Ficah3 b~
N ERETE L U CROE U TR R N T,
Z OFER, Nod-Tx2 bl & L7258, ah3Iic kb5
L7 RFED & 13285 DT MG S, FIFL 72224

AL RIUE AREEIHIC e s
i (g/#F) (%) HOLTOMENCIZ7 > b7 = BEBL Tnik
o w90l 31303 o notz, TEMBEKEICLSEbEET, FHL
B 59.1+ 23.6 6.5 722612 T OMREINHAKETH D, ah3 b= b2 5
No4-7 fERE  1396.8+414.0 100 BonETRETHBEIZL2bDTH- I,
B 1149.8+406.7 82.3 2) JEEASSRIBZE TO R L 2 MM

a) #BEH : 6 H10H, BHEOINEIX 9 H14H~11H23H 1
170, INEREEBRRE T ICEHE, RSk (ERE27cm)
THEH:, 6 KI5,

< ININFINFIZ K B NoA-TOTLE DA % 5
NP FER, ah3ICEEL-BE»rBLNELTD

BT7R B, AEB X URENE (19985 it L) »

e 7H6 HDAEE (cm)
i R LEEY R (/)
e e %R S
No.4-7 6 H6H 68.3a" 44 .0b 46.1b 1,905a
®E 6 H10H 72.1a 50.1a 56.9a 1,458b

a) % 4 H10H, B : 6 H 8 Ho B L UER RS 1 {LEE TOIERH, £hoFid
Z D), BEDOINFEIZ 8 H 3 H~ 9 HISHIZIT W, 50 R DEFE L L R RIZBRE L 72,
HERXIE 1 X 6 kD 3RIKETH %,

b) 7N7 7~y MidDuncan’s M. R. Test (5%) %KL, FA—XFHMTREREEN LW L%

NI
HEeR EHBOEBOHR (1999 FEHERE)
7HSHH 7 A23H 8 A26H
A - R B3 i 2 KM DOTER 2 REEESH < 3 KA % ¢ gl
(cm) (cm) (K0 DEZX (cm) DEZX (cm) (cm)
No.4-7 57.4+4.9 96.8%+6.5 2.1+0.5 44.9+3.9 11.7£3.2 124.9+11.9
*E 60.4+3.3 107.1%+6.0 4.5+0.5 55.1£5.0 35.8£4.9 152.6+£16.4

a) R&fE : 4 A20H, EAE: 6 H14H,
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T2 & FFE L 2139k EC 1, 7> by 7 =
DEMIZZR L (10%K), ah3 bt~ MIBEELZLD
RO BNz, o, MERTEMEE LIEETY
FIF L1702 CICEERITED S 1Ly, li#E D
ORI X 2 MM ICEZRIT R » o T,

3) RS T ORMEM:

19984F £ 19994F1ah3 L FkE, % /zah3 & No.4-7%
BEEERES L, ah32» & 58 U 77 % f5fE L C i
D7 ¥ by T = EHEBORREFTRIAER, T
OHEFEEICT > vy 7 R b s h ot (6
115%),

3. AEYBENEEN

1) BE» S OEFEMEME EXE ST 7«

/= IVE D53

Mz b~ SRR T 2RSS L 7
JNVBOELEMEEFN TN A I2a NI T

o7

7 4 —EHPLCTHOHMT LTz Z DFEER, iz b= b
LIEH#AZ PR NDOF AU NS T LADE— T &
BRSO ERHEIMET—HLTBY (KiEE
&), HEFMERSICERIIZ VLD EED S,
HPLCHITTd E—7 LB OESHELERITME T
—HLTEBY, 7/ —VEBESCERIZOLD
LR oI (FIFE) .

2) b~ MRS O#HAA R

No.4-7 £ BKE DY & O Y~ D LB E
R U7 HE R, Nod-T2RALHETOSY 1 2
Y OFHER L FIRERIL, MEATELHEBL TP
Lo, FEERERIRFETH -7 (E12HR),
EEHR LGS, BFERIIZZRETHY, XE
EEROEFERIICLPRE o208, BEEITRED
s rolz, LIeo> T, Nod-TOWMEYMEE S D
TEAOWALIZ, MEDZFNEFEKET, ¥4 2>

FEOR RENE (19994 FRHtHE2)

S . 1 2 X 3 X FEINE g/t RED
A I (g/FR) IRE () W (g/BR) URE () W (g/#F) URE (o)  WE(A) 1REB) A/B
No.4-7 3,327 105.6%£43.0 2,918 108.1+47.9 2,840 103.2+40.3 3,028 105.6  28.7
*KE 2,409 146.0+74.9 2,860 150.5%66.1 2,421 134.4+60.8 2,563 143.6  17.8

a) REDIEIZ 8 H 6 H~9 H24H 21TV, 50gREOREL L UEFRIZRE L7z, BBAXKIE 1 X6 KD 3ERIETH S, 1

RE TP SRS,
b) 1#k&72 D ORHEL

FI0R NI NTIC X BEE TR b~ b OHEM:

W h3O (A RS M I hET=
et 3D FEE ; 55
EEMR SRR
No.l 71 67 0 67
No.4-7
No.2 79 72 0 72
No.l 81 71 0 71
o’
No.2 105 99 0 99
F11XR RS TOBESRENCB T 22 b~ N ORHENE
SRERE & 1 B E DR T 5 2 EUNEE R E DR T
BEEMOMSE  mEm RHM BOEERY R REM EEEEE
19984F
ah3 & No.4-7 1,200 1,085 0 1,200 1,075 0
ah3 & FkE 1,200 1,141 0 1,200 1,120 0
19994
ah3 & No.4-7 1,200 1,076 0 1,200 866 0
ah3 & FkE 1,200 1,051 0 1,200 945 0

a) Wy > by 7= 0ES GREG) BHoN D1

19984EDINEEH I3 8 H10H,

9 H11H, 19994FDIX#EH X 8 H16H,

9 H10H,
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oo, ARG IR T 2 L FIFE L FRO
EERBENEL, EEOEERIIE - (B13
K)o b~ MBI OESE L RO AL FEESTHES
FECHEARTRRE L DIZ, FIEDHIEDEINC &
L A[REMEDS B B

4, BIE~DOFE

1) 77ans 507 A0OREE

MLz N~ hADT ZanNy 7)) AOEEE R
NoA-TEKEDHET 2R L TR, 771
N7 TN Y NGB R B LY v —VICRE—E
RoZHOHEEBT 0= -2 S N7z dS, Nod-T&
KEOETFERED o XHB I = — R S hx
ol (BBl4xR), Lien->T, iz b~ METIE

77 anN7 70T AIBREL TRy b O &k
INTz,

2) TIEMAEYHA DR

PASFRIRE CTHRES U 7 BB PR Z b~ F o138
EAEIFEC RIT T B % A TAER, Nod-TEMKE
BREE L7 2B X OGRS O RN I B A
BICEMZEA LD NG oI, £z, 19984
DOIREEES O b~ MEE LB THEBROFKERTH Y
(5815%%), #EETHIEZ b~ b eIEHBZ b~ b
Mk R EBEHEANO BB EZRITED Sk
Mmooz,

3) BHHHOFHE

199847 H13H, 7 H31H, 8 H2IHDOHH DK
3053, PR 12 K 9 2 BA1E B o % 1/ HUifE o B
B, BELHEAEL, ZOME, Nod-7EH#k
EOMICIFFAE R R OREE & MBI TR E LR
FRD ool (Bl6K), B, HELETH
TIRYETIT T XA~ AT T TOHMNZ

F12R P MERSOTEIAAICK Z Y4 a3 DEE

b MRS FEHEE (%) X¥EDOLERE (g) THROLERE (g)
No.4-7 71a® 10.0a 9.5a
®E 69a 8.3a 7.7a
e (fESIA A 1-18) 91b 10.3a 10.4a

a) RPORF  FEIHE,

b) 7V 7 7~y MiFDuncan’s M. R. Test (5 %) %nRL, FE—XFETEEEEN VI L%

N
F13R B THEZ b~ EELETOY M 2V 04T
TEOREE FHEE (%) XEDLEERE (g) FROLEE (g)
No.4-THetg 135 85a® 13.0a 13.5a
ERR 5 83a 10.5ab 14.1a
Bl S g b 90a 9.6b 10.5a

a) 7V7 7y MIDuncan’'s M. R. Test (5 %) %xL, FA—XFHETEEEEN VI L%

Yo

Fl4R BEETHELZ b~ MNET2LOT7 ZanNy T ) 7 ADKREY

- B0+~ A4 S > E—
i aHOHERE Ein e TR
No.4-7 B 0 0 0
Bz 0 4 2
*E H 0 1 0
Bl 0 3 1
Va/A=VAV A RyFN B 50020 F 0 0

(LBA4404) DR

a) 3Bug/mDA M7 =>4 Y UEBYEBEM, H)~A Y BE I 50ug/ml
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W#EETh-o7DT, —FEL TR oz,

4) HEYIRNDE
(1) MEOREEE =

19984 8 H31H, No.4d-7& Bk E D % X o [
(50 X50cm) WZAEE T MR ORI & HE 2 FRA L
ToAE SR, WE X I L - ERS—E TR - 7228,
MR E OB WERIZ—B L TBY, KE2ERIZ
otz (B81758),

(2) Bt

19984F B & UM19994F 1 b e [ 25 ¢ 4k 5% L 72 No.
4-TERKEDOMN D BRIZ, BHFEICIT & ITZEL, B
HERTD SN Tz,

AWM, MR AN TR 2 FREEREDS O R &
HTF10emicEH/E £ THRIEL, [EIL7zNo.d-7E&Fk
FOMET (BX & b500ki% 3 #7r) % IEHSERIESE
TRELIHER, winded FHFEE T, B

BA LTz A NV ZEGEIEY) O L MR O s 1
v (IS, 1992 ; HEFH S, 1994a ; 1994b ; 7
o, 2002) 4%, YA NVADYT T4 PRNAZEA
U727 A4 v ZEHTEEYNC DO W TR 539 T
Thb, s o7 EBBEETEEALHBEZ b
< b, AOYBIUUNL T TR, A VA
rhE, EREOFETNEEREDN L ERNS
Twb, CMVDOY T 74 NRNAZEA L 72
b= FNoA-TTUE, 7 A )V AL R TE &
ETR2 2 HERED 5NIzDT, ZhoDFEKAP
B A DR EFHIEICOWTHE L2,

F17R  MELOFEE L AHN R E
FEXHE (%)

MERL DR

No.4-7 *E
FoOohholz, WHMEXOWEE (5°C) THE ARRIHTES 397 48 5
L7zNod-TEMMEDETFDFEXRIEZ, TN AAY T TRY 19.4 18.5
94.9% £ 97.9% Tdh > 72, ANY b2 11.4 7.8
F= Iy 7.8 6.7
NI 12.4 5.8
v, & % =R 3.9 4.8
OBETIE, VA NVZAOHNESY v EiBE TR EXYat 2.2 3.0
AL F 1.7 1.6
BI5E b MREEO L EACEYI A DB 727y 2.3 1.2
F A N2 1.2 1.2
. , WD (cfu/gizt) A4 3wy RR — 0.7
D p—. cweR 127
A e S SR A XET 1.9 0.2
EASH R IR Ry Mk B 43t3; 1.6 0.0
Nod-7H#543  3.4X107 5.3x10° 9.3%10¢ X7 0.8 -
REHS I 3.3X107 6.3x10° 8.9x10¢ TV IXYFY 0.5 -
fHERR B 1 58 3.3X107 6.6x10° 1.1x10° EXLANYIES 0.3 —
R e [ S Ak B PR 15 13
No.4-7 2.6x107 3.5X10° 1.5X10° HERER S RRER 0.98 0.81
’E 2.6X107 3.6X10° 1.0X10° a) — HEAL.
F16XR [REEELS COERE RO &
R - 7 H13g® 7 H31H» 8 H21H9
it T4 A% T4 A% A%
7&myt?&7f} ; 7&myt3&77} )
Nod7 AXAVAELIFTT FATACTITT 0
RYEETMNETHYTT 1
7?$vt5&77} . 7&$yt9&7f} )
®E ARS8 7T ARS8 7T 0
KYEETNETIT T 4 TEEYHNY AFNFNF 1

(BBHWITE TV FENFINF)

a) 13:15~13:35, Wi, b) 11:25~11:55, HEY,

c) 11:05~11: 35, HEil.
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Evaluation of agronomic traits and environmental biosafety of

a transgenic tomato plant

expressing satellite RNA of Cucumber mosaic virus

Mabito Iwasaki, Kimio ITo, Kunimasa Kawasg, Tomoko Sucito,

Tsuneo Nrirta, Shigenobu Takicawa, Kiyomitsu Ito, Tadafumi NakaTa,

Yasuo Ocawa, Yuriko Havyano and Fumiyoshi Fukumoro

Summary

A transgenic tomato, ‘No.4-7 line’, expressing
satellite RNA of Cucumber mosaic virus (CMV),
which shows resistance to CMV, was evaluated
for its agronomic traits and biosafety in a closed
greenhouse, semi-closed greenhouse, and an iso-
lated field of the National Agricultural Research
Center for Hokkaido Region.

‘No4-7 line’ was slightly dwarfed, flowered
earlier, and show higher productivity than the
original variety both in the semi-closed green-
house and the isolated field. The differences
might be caused by mutations that occur during
the process of callus formation in tissue culture
for transformatin rather than position effects in
the transformed genomes or by the expression of
the introduced gene.

In the capacity of gene flow through pollen,
there was no difference between ‘No4-7 line’ and

the original variety, because cross-pollination
was not observed under conditions of artificial
wind and flower-visiting-insects in the semi-
closed greenhouse and natural open field. In
biosafety assessment tests, no significant differ-
ences were found in several characteristics such
as growth properties, kinds of chemical sub-
stances produced by the plants and microorgan-
ism flora in soil between the original variety and
transgenic plants. The results suggest that the
transgenic tomato plant was no effect on the
natural environment and surrounding ecosystem.

Key words: transgenic tomato, Cucumber
mosaic virus, satellite RNA, biosafety, evaluation

National Agricultural Research Center for Hok-
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