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Four Viruses Detected from Imported Raspberry Plants. Mikio KaTo, Akira Kawai, Shunji
MotojiMa, Takeshi NisH1o, and Toshiro KoBavasHr (Yokohama plant protection Station)
Res. Bull. Pl. Prot. Japan 18: 29-37 (1982).

Abstract: A survey of viruses was made on Rubus spp. imported in 1977 and 1978 under
post-entry quarantine at Yokohama plant protection station in Japan. Indexing by mechanical
inoculation with Chenopodium quinoa as indicator plant resulted in the isolation of viruses from
raspberry plants. Viruses were identified on the basis of symptomatology in indicator hosts,
particle morphology, and serological and physical properties. Arabis mosaic virus (AMV),
Tomato ringspot virus (TomRSV), Tobacco streak virus (TSV) and Raspberry bushy dwarf
virus (RBDV) were found in 1 from Britain, 4 from USA, 4 from USA and 1 from Italy
respectively. TSV and RBDV have not been reported in any plants in Japan. Some difference
was found between isolates of TSV in points of symptoms on C. quinoa and serological reactions.
RBDV infected C. quinoa, C. amaranticolor and C. mularve with symptoms but most other
hosts were infected symptomlessly and unsystemically. This virus was transmitted through
seeds of infected C. amaranticolor plants. This investigation suggested C. quinoa and C.

amavanticolor were useful test plants for detection and rapid identification of four viruses
described above.
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1977 E£~1978 FICHMA I NIREERE » T2 4 &
= (Rubus spp) D55, 10¥kd> & BEARREHES~DH
WRERCL > T AVANBEEINI, Th oDy 4
AREAREEAN TOFBCEB OB H 5 0B Eh
b, BEEHPDY ANV ADEENTRINGZ, FAFT
DY AN ZIFICDOVTE, DYETEBEER IV, 5
ETrIIHFEINTEY, FCHREET 2V 4102
%L T, Arabis mosaic virus (AMV), Raspberry ringspot
(RRV), Tomato black ring virus (TBRV),
Strawberry latent ringspot virus (SLRV), Cherry leaf
roll virus (CLRV), Tomato ringspot virus (TomRSV),
Tobacco ringspot virus (TRSV), Raspberry bushy dwarf
virus (RBDV), Tobacco streak virus (TSV), Black
raspberry latent virus (BRLV), Raspberry mosaic disease

virus

complex D 12T & % Black raspberry necrosis virus
(BRNV), Cucumber mosaic virus (CMV) 72 & O&H
R Y AV ZDEE N TS (CONVERSE: 1977), %L
T, MAFAFTHoNHINITI U412 1oﬂacmw

* #ﬁmowﬁml%oﬁﬁkivl%lﬁﬁﬁmm%
REYLSEFEEETSC R\ TRELR,

THRE®%A, AMV, TomRSV, TSV, RBDV D 4%
DY AL NVABHERLIZ, KRTHR, Th6DY 412D
EBERPHEL, DDRTINS Y A v ADEE KB
HEEREL 2, ARBRICEL, AMV, TomRSV B4 F
TBRV DAIAE 2 AL T 1272 W Itk o 4 v 2
AR EE M+, RBDV HME 2458 T 12id
72 Dr. A, F. MURANT (Scottish Horticultural Research
Institute, Invergowrie, Dundee, Scotland) (ZJE < BHL%
BLd 3

RBRMHHELUFZE

AL ZDONEE 1977 F£35 L0 1978 FieEA I nE
BN D ¥ 4 F I % Chenopodium quinoa \CHIEE
L, EV¥42d 504 FERPEL IRRE» S 10
U A ARERDBEL 72, FRENDRERE L RIGRL
170 &9 A4V 2BRICOWNTIE, C. quinoa, C. amaranti-
color, ¥ =F a9 RBWHERAWT, 2L b 2ED
single lesion isolation Z#EEL , PAT OFRBRICHERL 12,

HHREE FAFIOEREEELL e R
2.5% =3 F VI, FOMOEHLEER: L ICEE
T4 0,059 KCN Tf8 0.19% 74 7Y 0 — VIR ISR %
HEED I~ BEMATERL, »~F72 51 2H0
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(No.) B M il

9 AW (Rubus idaeus) AFY A
6 Fallred raspberry USA
Fallred raspberry USA
13 Fallgold raspberry USA
26 Sentinel raspberry USA
15 Cumberland raspberry USA
20 Cumberland raspberry USA
22 Early cumberland raspberry USA
24 Hilton raspberry USA

4 Merariglia delle & stagloni A %y 7

SEHIC L Y B 1o, KHEEYH» S ORUVEERTO
AT, SEEEE No. 4 Tix C. amaranticolor, %L
DT AN 2K TI1L C. quinoa TR CRYDFE A7
EL 12,

YWIEM C.quinoa O BIREIT 1~4fEED ) o BRIRE
WA, BHE, »—¥58L rcfitigs: Ao,
FRME, WEME (10 ), WHREE 2~ ERL
YRS E K (P.B.) 2, AMV Ti2 0,01MP. B,
(pH7.0), TomRSV Ti% 0,01MP.B. (pH7.8), TSV
T2 0.02M2-xva S b2 — & 0.067TMP,
B. (pH6.5), RBDV Ti2 0.03MP.B. (pHS8.0) T&
b

mMFERAERER FAL 2 MWE® 5 5 RRV, TSV,
Grapevine fanleaf virus (GFV), CMV O£t fii&id,
FNZNEAT 2 €40 50BN RRV (RS :
1981), BAAX — U 725 5B 3 iz TSV (5
1976), GFV @ yellow mosaic strain (/5 1980),
NU A4y SAMEIRNT CMV (A S 1972) ikt
UTERINIZ b DTH 5, MiFRERIZER S v Piki
HBTITo 1, BRZVOMAL'S 19% EX, 0,99% NaCl,
0,029 NaN3;, 0,01MP.B. (pH7.0) Td» 3%,

BREHE v AV BFOBEIL, 2% VY 2072
FUB (pH7.0) 20t ady 4 T @i ko1
3, No, 4 1L TIIEER Y 5 = v % BTz,

£ B & R

AXYREFAF T D65
HEX NIz No 9 IZDWT, o 4L 2D H »F/EL
12,

(1) FEHEE AD A0 2HEROF LB I2 K <,

Arabis mosaic virus

18 5

C. quinoa, C.amaranticolor, %33 (White Burley),
Nicotiana rustica, ¥ =¥ Y (PUHEE, Chicago Pickling)
iT chlorotic lesion 24T, v xRHEMICIZ ERBRRGE
Uiz (2R,
(2) pEpt WARME 1074-107, Bk 55-60°C,
MR IR T 1 7 AU ETH 512,
(3) BLFHHEL L MBELE A Y 4 v X 25
(1980) DHBICHE - T Foptidbl , BEHTHEEL 106
B, &5 30nm OIRP-FOBBEINI (FET7-aX), T
DI B 12 fiERBR T, No.9 i@ AMV $ifn
WHEBIGU 1205, 4@ ¥ Nepo (Nematode-borne
polyhedral) viruses (RRV, TomRSV, GFV, TBRV)
BL CMV OFHIE & IS 2 572 (85 8-a
e CNHEDLEDS, Ay ANV2% AMV EREL
120

Tomato ringspot virus 7 x ) #EF A F T 5
MBI N1z No, 6, No, 7, No, 13, No, 26 D4 7 412
¥®DH 5 No. 6 & No. 7 i[RI #A 37z [Fl—RE
DF 4 F I bNMan, BEOBMEAY TOREL 4L
L 12DT, MEFERFE—IANVREEZL N, 7
Z T No.7, No.13, No,26 (D3 o 4V XERICDNT,
ZN 5 DEEER T,
(1) H:HF 52K No, 7 DEFERROER» 7531
720 No, 13, No. 26 2T 12 TFE R O #E R 257
%%, No.13 % N, rustica T necrotic lesion 24U, *
2”9 (MU¥E, Chicago Pickling) T3 JHEREHL 12 &
EBIKR No.13, No.26 &b A47 > (mvFr) i©
B 2> 5128 5 E, No 7 L OETOMHE b4 5
Nz, Iz, FuAnvABzE bie, C. quinoa, C.
amaranticolor 3T, FEFRIEIC necrotic lesion % 4E
U THEORERF GRIL (21,
(2) Wt B3 RICRT X 91T, No. 26 DOif#d,
iR & OTHARIEIE No. 7, No. 13 ©Zh b itk
NTEL, 7 AV ABEOBT, EBED SN,
(3) RLTFERER L M MIERUE & ¥ A v 2% TomRSV
OHLEE CEAR - /hgg: 1971) TERSHALL . BEEEE
USSR, Whd 5 4 30nm OB FMBR 6 N1z
(BE7-bR) . ZDESMALEL® No. 9 O friFskERiC
AR G382 E €5, b TomRSY
Pl & DAPIRL 12 (8-, INEDIEND,
No.6 Z &l L b 4 ¥ 40 28k% TomRSV & RIEL
720

Tobacco streak virus 7 X ) HEF 4 FTh 54
BEL 72 No. 15, No, 20, No, 22, No,24 D 4 7 AoV ZfE
oW, 200 OFMER BN, 4, No. 20,
No.22 %ML 23 47 T 282 E ¥ 4 258K (81



198247 A BORE - I - TTE - TER - MK L AR A F I LI R ATED Y A LA 31

Fok DHEEY A ADEMERY A OBEEREBER

Fal I
"om — =
No. 9 No.7 No. 24

Chenopodium quinoa Mo, CL N, NL N, NL
C. amavanticoloy Mo, CL N, NL Mo
Nicotiana rustica CL, NR — —
N. tabacum

White Burley *CL, NL *NR Mo, NL

Xanthi . *NL, NR NR, LP
N. clevelandii M NR L]
N. glutinosa — - -
Petunia hybrida VN, NR VN, NR -
Lycopersicon esculentum

Sheyenne - — -
Gomphvena globosa *NL NL +
Cucumis sativus

Mo CL - -

Chicago Pickling *CL — -

National Pickling - - —
Phaseolus vulgaris

KFie - - -

TRy F—T K~ *4 ) -

E o + + L4
Vigna stnensis

T ADHE + . -

Black eye + o ) -

CL : Chlorotic lesion
LP : Line pattern

M : Mosaic
Mo : Mottle
N : Necrosis

NL : Necrotic lesion

$3K NHE A AOHENINE

AR RERE O WBECC)  HRAEHE(H)

No. 7 1078-107* 55-65 1-17

No. 13 1072-107° 56-60 17-26
No.26  107%-107° 50-55 1- 2
*ORRSM

K) % No.15 ZHHEL ke HBERZ EL Tl

(1) FE#F No. 15 No.22, No, 24 {LDWNT, Z0
FXEE PRI . H 2 RIC No, 24 OHEERBRORK
BERLU 12, No, 24 5 C. quinoa, C. amaranticolor,
%32 (White Burley. Xanthi). 2> =F 2% O 45D
N D AL 12 DL T, No, 22, No, 16 i&, &
5% .Y (No, 15 12U, No, 22 (ZPUZE X Chicago

NR : Necrotic ringspot

VN : Vein necrosis

* . Local infection

4+ : Symptomless, virus detected by
inoculation tests

" No infection detected

e : Not tested

Pickling) 1T chlorotic lesion, mosaic 240, ¥4 (I
TADHE) CHRBPL 7. S5, No 22 i3, A%
V(v EeF—U L E—, ZURY), RFLZTIT
SRR, b I FT#EEZRL I, LU, No
15, No.22 &£ &, #7323 (White Burley) {CRRGeE T,
No.22 1, kv =Fav CRERLuCE & T -7, F
7z, 34RO T, FEHEAOER UM, C
quinoa LT 50T EENA LN, No 24 5 C
quinoa \CRHFEFR 2 3 L U B0 DL, No, 15, No, 22
2 EAEDBRE, LEOREA ZICEETY, R
NETTE oz, BB, wEELT BN, @A
=0 T7hb5MExNT. TSV 2, C.quinoa T No, 24
FRBEDERPEL . (3K, —F, C. amaranti-
color THEEFRMRYEET 12 2 ERBOMM%HES mottle



No, 20
No. 26
No. 15,
No. 22
No. 4
Na. 4

TSV) » 3
TomKSY y .,
No. 22, No. 24

(

amaranticolor

FI1H~E6H

Cumberland raspberry o =

RBDV) o €. quinoa

C.

amearanticolor

amaranticolor ORNE

% TSV

N C. quinoa OAREO ¥

£
T

': 'u‘l-‘.ll

I'S\:

BArgEEd

TSV
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a: AMV (No. 9). b: TomRSV

a9 No. 9, 4: AMV Hifitiif,
i, TB: TBRV §iimpf

by 26: No. 26, 7: No. 7. 13:
Tom: TomRSV §ifis, C: CM\

No. 4, As: RBDV }

No. 15, 22: No. 22, 24:

EN

EEE Ky Nk

Tom: TomRSV

No. 13, Tom: TomRSY,
fitif, G: GFV Py,

No. 24, As: TSV sl

H: @it C. quinoa 3

y v AR bar
(No. 13), ¢: TSV (No.15), d:

CMV

FH: fit4: C. quinoa

f: RRV
TSV:
R

100 nm

RBDV
12 & & i s
LI,

Himi

(No

(r:

4)

GEFV Jufik,

'

REV $Hiif

Ly,
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WRAET 5 AL, No 20 2 EHiz4 v 40 ABRICIHEL
Tz (B4aE),
(2) M No, 20 DIAAD & 4 v X 8k O it 5 Rk 12
1072-1073, f#Eid 50-55 °C, ZIR TOMMRIEMEI 1-3
BT, UA4ANZAKROBICERIIFED 50730 512,
(3) RLTFHEE BRI £ 4V 2EE% Raspberry »»
LaMEx N TSV Okt fiv 5 158k (FULTON:
1978) TIRHMM{LL, BEETHE L IR, No. 15,
No.22, No.24 Tar 5 2+ DIEVERKEF2RH 12
(8 7-cX) 5, No,20 TITRITFIIRERHEI» 572,
UL, MERBRTI4 9 AV AkRE 3T TSV #i
myEE KLU T2, 312, No.24 BITHAF -V 7 h
5455BEL 12 TSV i, No, 15, No. 22 {ZxfL T spur #
£U, ThbOHBEROEI MEFRZERVFED b1z
(% 8-cX) o No, 20 DRLTDREFR 13 KK s> - 7203,
TSV Hifig & S L 122 &5, No 20 2Epizy 4
NV ABE TSV ERIEL 12,

Raspberry bushy dwarf virus £ % Y 7 E¥ A
F 5NN No, 4 ITDOWTEEEZHEL 12,
(1) HFFEEE 9B 39 MOWEMICHIR BEREL 10k,

518 %

7 HYE 2T 5 F 15 ORI RG4S NI,
HEALRBRBETH 12 (4R HEMALLNI
W¥ix C. quinoa, C.amaranticolor, C,mulare T X
3, C.quinoa T2 _FEIT chlorotic spot. mosaic (&5
), C.amaranticolor Ti _EZEZ chlorotic ringspot,
line pattern (%56 ), HEREZEEIC T HIT chlorotic lesion,
C, mulare TI3HFEEEIT necrotic lesion # #FNZF L
120 81z, C. quinoa. C. amaranticolor DYREUTFEE
MT, fhow 42 BABICERNHERIZ, UL, BEF
TBNT, 200 DRBERBEDNL» 512,

(2) WM TRERMEIE 1074-1075, FE#ikiz 65-70°C,
22°C TOmMREMI 12 B Th 12,

(3) EFEYRBR RS L 12 C.quinoa, C. amaranti-
color DR RHMEL, FIHW 1 » Atk 10-20 @ik %
FEDTEBRL, Ch% LIREE L T C. amaranticolor
CHEEL TYANVZADFERELDIZE 5, C, quinoa
TR 15 BiEFNFThd 5 § o AV 2R R ahi
Molze UL, C. amaranticolor Ti3, 34 ik
FOFRLS S Y 40 2 BRHEL, Ay 4uzbs C
amaranticolor CHEEECHETRYLT 5 S »iC

FAR 2EEY A A (No, 4) OFEFHIH

B OH & B 4

& % (ffEAR)

7 h Y

Chenopodium quinoa, C. amaranticolor, C. murale

*C. capitatum, *Beta vulgaris
*Spinacia olevacea (3 v A& —)

L I 1S O

Gomphrena globosa, *Amaranthus tricoloy

Y4 > A *Petunia hybrida, Nicotiana clevelandii
*N. rustica, *N. tabacum (Xanthi-nc)
*Physalis flovidana
v T *Tetragonia expansa
ES 4 *Zinnia elegans (B Kig)
+ A N. glutinosa, N. debneyi, N. tabacum (White Burley)
Lycopersicon esculentum (Sheyenne), Nicandra
physaloides, Solanum vostvatum, Datura tatula,
BYen H b s D. stramonium, v I HITv (ZH /7Y X)
motls  F 7 RvEYD
4 Y Cucumsis sativus (P4%E, Chicago Pickling)
Cucurbita pepo, C. maxima (Butter Cup)
=< A Phaseolus vulgaris (= %xv, KFEE)
Vigna sinensis (1 Z A D, Black eye, =R)
Vo= A, =A< A (fHE), =V FY (TArE—<v)
775 Brassica pekinensis, 2= F, Hv 744
A~y HEA Y, N7 (&EIDS)
A 7 Fragavia vesca (Alpine Seedling, EMC, UC-1,

UC-5), St (5=

* R LY
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APy N
4) 7735 no{alEalBr 3-7 221003 40-60 43, B
WL 72 C.quinoa ETCHERITERIITEET N7 T I 4
v (Myzus persicae) %, C,amaranticolor £T 2 5
3102 24 BEREAERYT S Q1. HEBURIT R & R
HEEOMEAERIKI 2 4B K20 TH3AD C,
amaranticolor 2L, 1AK% H 0HO7 TS5 0o %
TEERL T % ORR2EEL 1205, WTFhORBRK DG
bRIRL 2> 72,
(6) WTHEE MERE A9 1V 2 % RBDV O#lifk
(MURANT: 1976) & THEiAHI{LL, % 30nm @ quasi-
isometric TR T# DI ET-dK). $172, TOES
Mifbikiz RBDV HLIE R L R RS SEH A 5 iz
(35 8-d ), LLEDFERED S, &Y 4 2% RBDV &
FIEL 126

TALZAOHERHRE REEBE O THRETH
DREDORENY AV ADKRHR L RENEEN S, *
AFITLENBEINIZATED Y AV XL DNT, BEAE
e RO EESHIERREL 72, HoRIZ, 488y
ANAZD C, quinoa ¥ L' C. amaranticolor 3313 %
REE L 128 D Th %, T iIhOEICE,
7 AV AR OREE b B ORBOBERME T b EhTn
Lo ARVFRT LI, SENEEINIZATEDY 4 4R
DWW THd, C. quinoa, C. amaranticolor DIRED> &
U AN ZADFEFHDHEBIDAEETH 5 L E b 17,

EE5X DBV AL AOEE C. quinoa ¥ LU
C. amarvanticoloy 3313 % ik

C. quinoa C. amaranticoloy
vAINA - -
k¥ EEE E B BEEE
AMV Mo CL Mo CL
TomRSV N,D NL N,D NL
TSV N, *(D) NL +,Mo +
RBDV CS,M + CR,LP CL
CL : Chlorotic lesion Mo : Mottle
NL : Necrotic lesion M : Mosaic

N : Necrosis CS : Chlorotic spot

LP : Line pattern CR : Chlorotic ring

+ : Symptomless, virus detected by
inoculation tests

: Death

: Symptoms of No. 24 isolate.

* g

£ B

UED XS, 8iA* 453 (Rubus spp.) D5 5,
AX) ZELHED L AMV, 7 X Y 4 EAEDD

TomRSV, 35456 TSV, A2V 7 ELHDL
RBDV b4rREahiz,

AMV {3 raspberry Ti3&#], B E4uED ‘Raspberry
yellow dwarf” & U T EI NI 9 A VAT H 5
(HARRISON: 1958), F12, T DY A4 2iF, fhd%<
O 5 b I T 380 (MURANT: 1970), BN
ThRA4 ey (BA-/HE: 1974) & 7 % (FHFE-H
FF: 1976) > OEHHEINTV S, 4HEY 41V 2 No, 9
B EHEED AT, 24 2rdbSHINT AMV I©
FLIL T35,

TomRSV i, AMV [F}#% Nepo viruses iZJ§T %535, 7
AV HDFAFTIEL BEL, ZOREERR ‘American
red raspberry ringspot disease’ & bR T 3
(CONVERSE : 1977), A, 77 x U W E4 ¥d 5
TomRSV MBI N2 BRETAL EEL TN
LERBEMI TS, TomRSV 12, ERTH 24
(AR - /DE: 1971) &2 v v (HHEHSL: 1980) » 65
BahTus,

TSV L, ¥4 Fa&A 52 &F4F3T ‘Necrotic
shock virus (NSV)’ (L THSNTWIZ I ANATH
% (STACE-SMITH & FRAZIER: 1971), NSV i k %"
B, BEOFAFITEDEARERIT L5 Necrotic
shock FEIRLAZMZ N 5 T 59 (FRAZIER: 1970),
No.20 & No, 22 23BEL 12 ¥ 4 FTDE ¥ 4 2 ek
L O No. 15 24¥HEL 12 % 4 7 T DAL, Dy 4
W ADBEFRPEOFREE S BA SNIZY, ORIV
TRYDERFT 2T > TV FA4FTH 55
N3 TSV wid, MEFNITERDD 3 bDOBMLNT
# b (CONVERSE: 1977), A& D MiHERER T & No, 24
LEAL —Y 7 548X L7 TSV 12, No. 15, No. 22
WL T spur %40 72, No, 20 ORI b3RR3k 25 >
S BB S TR0, TSV DD v 4 v 2O
PP ERBESEFCCONECHED LD TH 512 &
D5, RTFORZERC—EBD 5L bELLNIZ, F
AFTHHSBEINI TSV i3, FREH, C. quinoa O
ﬁ@,mﬁﬁﬁaawwmf%—ﬁ%kmkﬁwﬁﬁ%
Thotz, TSV 2, 72XV HIDF A4 F T, KT black
raspberry Tiz L { b Tk hH (CONVERSE: 1972),
D% < OifE» & b HES T 5 A (FULTON:
1971), ERNTOREDREIZ T,

‘Raspberry bushy dwarf’ t& Lloyd George raspberry @
‘decline disease’ iZxtL THI SR, T DRFHEDD 54>
BEshlzoAvig, BAIO bR Y 40 2D Apple
chlorotic leafspot virus (ACLSV) & OEEMSHEIN
72h5 (CADMAN : 1965), #£iT BARNETT & MURANT
(1970) 12, COVANVZIZERKR Y A VX Td b,
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ACLSV & 3BT & 2 HERL 12, BMAX A F
TR 2»-72 RBDV O#MHE R, SSETO®RSE
(BARNETT & MURANT: 1970, MURANT: 1976) & {3
IF—FKU TWABD, A7y, 95, %209 g
@3, C. mulare \C&H B T 5 H5MNEL 5T,
RBDV BEAEDELAFAFTDAD 5 FHINTE
b, BNTOREZMON TR,
BAFAFTHLNBEINIAEDIANVZIDI b,
RBDV PAhi3, ZEOHEDDL L HHINT VS, FT0,
AMV, TomRSV i2#tiifmifl, 4 By A v 233 T
W OO TRETBRT A E¥moN T3, 3
5z, RBDV T, TEMMEEVEEZERFEELT
#}EXN T 5 (MURANT, CHAMBERS & JONES:
1974), TD XA, SIREDY 4V 2REHIIORE
Y ANAY, BMAFAFITTCREINIZCET, 5%
DEAF 4 F T ORREERZICERL, &) —BOER L
EEIND, AETHENTAED Y 4V 243, BIEHE
W& LT C, quinoa, C.amaranticolor 2% T ZiT
IO - HRIMEEETH 2 EWRIN, HHBILGIT
EREDY AN AR EDIHEOR b B S HEERE Rk
BREL TV H A TO—ERABELNI,

i 3

1. 1977 4E~1978 WA I N, FREEBRIEL 123 4
F 2 (Rubus spp.) P55, Chenopodium quinoa
HRERE 21T, 108k 6 0 1V 220, &8k
AW ARRIEDONT, FEMME, WK, RTERERL L
TS % FAFEE 21T - 72,

2., ZOFER, 4A¥V AELEME S5 Arabis mosaic
virus (AMV), 7 x Y %P 4 @& 5 Tomato ringspot
virus (TomRSV), FU 7 % Y % B 4 fE{&d> 5 Tobacco
streak virus (TSV), 4 %V 7R L{#{& 5 5 Raspberry
bushy dwarf virus (RBDV) O 45 Y 4 v X2 RRIHL 12,

3, HEEINT TSV OHEERERI T, C. quinoa DR
B MBERIEEICERLB A 50T,

4, RBDV 2 C. quinoa, C. amaranticolor, C.
mulare WCREE 2R 7203,  MORBRYLSA & Nz HEW L
RT, RRRED L OB 512, T, Ko A
2%, C. amaranticolor TEFBYEL, KT3I 30nm
D quasi-isometric LHAIRTD - 17,

5. HEINIZAFEY 4 2O LR EN S D)
whcit, C. quinoa, C. amaranticolor O 2 FHDIRE
HYOHAVBENTH 5T EMb 5125

51 A X ®
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