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BHc BT B 20— 4 AN ARDOEEEREICET AT

I vy o— DU ALAROBELFEELRE

K H 14
RIS RERAE
(055429 H 4 HZED

b £

BRI 22 (1981): BRI B 2 m—o3« UA L RIROFEE A 1 BT 5090
L omrr—mOr L2ROBHL LR BT 18: 55-68.

BEBEG, IHARRE ABEOHENMICKITE YR r— 074 LVAROERE FER
RS, FUERE, EEICHEEL . FEEE TRV AARBEREL T,
CRLOEHOY R 7 v — 3HEOY A ARTBBRLTEH Y, i, BRRYGOB &S
L otne LHIOFL ER LK, PHEMICHEhABETIY AMV ORELD R
Dot A FEMAE L BB L B CIRIAEROBAI L b 5T, AMV & BYMV
OB HE DML Tl ok, < ARMEDO YA LV AROMNEELT, 1 58
B 2 ORIE, IBEESEERETH S, BYMV, WCMV i X DiR38 w3, EHIERSR
X DRMAEL S DD, TALDYAARGERIIANS L EX D 5, BYMV,
WCMV TR 2 e o8 Lk 725, AMV CREGRREZ ML, chbd
HF—DEHIC W TERCREL Twit, KRAE7A LA 4 MENEELRS, Yroe

— NIRRT H o,

bl

¥

= A BUREE SRS, BRI ORRER, LU,
IREMOBPEE L LTALAvohTnd, BEHTO
wENE, EiF o BEB X HA 2 BEEADF » B
BLEFOREICL S EWORBELO HETHD, £
7=, EROETEAABRE, RFLOERREELT,
ETETHEEEEIN TV S, LaLErS < ARHNEIR
RENC L BHENEL, TORTHETY AL RRIT
I AHERBNTERI BT B < ABROKT, #EF
FRDEEEOERIC > Twbe ZDX3 T EMNE™
ARMABETRAE LT WD A A AORBERLR AR
DI, WEFIREGTED X S ICELT % H
ETAHZEREETDS,
AEOCHECRFIHETO Y v s v =D 7 /LA
ROMHE & ER BRI S iz T 5 Hiv T, FA
TRERic FE R SR LIRS Lo
HEB IUFE
Suyu—SORRKEMTIIE LT, BHKEEHE
BEEHEYESE (BEREAREESR) Otk

b & AT SR K AR (ARSI OGRS &,
Fith & LT EHbE (WK REEMEETAT) O SGRIRE

L BB IRE A B, FIHERT L BAS
REBRIIE O A L 5 & EHRE LS —ED
MEZ e, MEOFRECrPHE TR U, #EL
L7z v 7 v — o SORBRICIT BRI N OB 5
MBZIRE L. Zh 5 OMENIRIE OB 25 <729
= — LI TRBRY, BEE 12cm OoFREZXO
$kicH oL, EEFHE L RIEREC—E Mt EE
FIRIRER PN, ToREEHBICAVW,
WREMEDTZY 72 (MERR , =v v (iE
WHEHER), 1v7yy (WEryT2Rre ), 95
(AERE=R), XF==7, “KHrxFx GhEEv
¥V, ~#), Chenapodium amaranticolor (LI'F C.
amaranticolor L3+3), TFELAEZHAW,

£ O ERETIE 20—25°C DIREEIC BT B 12
cm OEPEOKRITEIE Lz, V5V, 3 ¥ 7 3EE
ZNEHRF A RFED, =V VY, VAT 2ER
L 3EHICEE L, C. amaranticolor i3 15cm [T {H
U7zbe, BREOSFEEEM L SHoECEE L,
ERERO BR3REC 0.1M SEEEK (pH 7.0)

FMAx, WEILAHSTERL, TOoHEE S - ¥ TH

s7me TOHMRIZO L7z MilkE BT H560:Ud
500 X v S 2 DH—HT VL AL &0 RE-EDT
BpKIREE U7z, EEREAEMT 20—25°C DiESE B L, M
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A VR STy s TN —
A (V%ﬂm% J [@
BYMV-0 v
BYMV-N| |
A Y- 4 v 7 K¥ | AMV-S |- WMV
%%(l?hﬁ‘fi WCMV M
i CMV-Le
% S T FanT [ [AMVS | NEAKF 10 ~EA R g [ CMV-Le]
s ik PR AR [cvLe]
o
77 V22 AN (VT A OBHE
u HHE e B HE 5 M ) @
|
A
S —NEARF D ANEAFF o CMV-Le
T VIZ SRR ik kL S
LR (R {é&}i—i
E1=T| AMY ' T | I (v e AR
i FRET LR AMS Fiih i) ANV
CMV-Le | |
N o
bk (»‘ﬁﬁﬁffi%‘ﬁ Jo s VL
n ~Le
—ﬁii—mEZOEFQ%iﬁllfﬂﬁfi ................................................................................................................................................
3 Kt
1. UAARTRY v 7 m— RO T A L ADEMITHE N

) AMV: 7ATZ 747 7 « THA 7 o TA LA
BYMV-O: o vV EHESFA 7 « T4 L A—LER
WCMV: A b ru—SEFL T LA

MA2ARECHEEL, FFEYOHECE>TYIALR
ZHRN L7 %7, 2BENU LY LR ERE LS
A, IR LZZ X 5 m SEE 2 T R e
@%ﬁ'o f:o

IYEE Y A LR L IECY % 2 o BRI R B e
BT7AT 7T 7 e BFAL 7 « v NR (LIFAMV L
T5) OFEIHME, A VEFVYHHEF A2 VAL A
(LIF BYMV :42) 02 %2%—CV—-0k, H71¢1
ra—SeTHFAL Ly LR (LT WCMV L4 3)
D WC-12B ¥ROUSEEEIEARAED 51, BRHEM
T Ue KW A L A OB IZRERZ 5 LT
Wi WL AR LR TBERCHEL R T 5,

ZDHETIE WCMV o Sy id ¥tk o i RFF
PRI U7, (LM% Lz sBiE i An
oLz RRiC & D ERI, FiRiT 20 BRERR, YZ
A, =V FOIEELL, ChOBWOERE AL
JOIRRNER UIIR Y, MEE T EIRE L .

& e

1. ZBEHICHITIIMNIILARER
LT E OMEFTIIR L IR Lz, FHILTD Y

AMV-S: FAT7 77 7 e TFALF e 74 LRA—A VFVEHTR
BYMV-N: o w5 VEHESL 7 « A AA—2%F
CMV-Le: #2—Y « EH L7 + Tf LRA—< A FH

AL AFHHERIT 30% 25 95% THEREEEMIIR, B
ERALTYS L 3T v A ARBRRBEL T
Fro K7z, VEERTOT AL ATERLTHHIREE
YT ARL, 2EEUEOYA L RACHERLTVWSE
BIEGL 3% 75 35% i, RELAZ> R —N
TR BD DL 9% in5 50% TH Y, HREGRS
%<, SMEVENREER LTV A Z LIRS
el

FEY L VR EORER T REOEV BYMV (&
59% b 78% LT XK THALED, WCMV
X 0% 5 95% LMEENLEHLDTHROBEET
DT FEDM L AMV Tz 0% 55 35% Tills
EHEE L TIRWEERTH - 7.

BhofE, SRR, FFRAETI AMV O34
LR LT 20% 25 36%, HMELLA SR
rr—o3% 209% THo7m. Fi, IWHORBESNG
0% 5 10% Ebnat, P RZR—DEL,
FIREL DA KEHRF O FAERHT AMV OFE4d:0s
FHIEFA U BWTH -7, BEFEOEMCBELTWS
LibEt-1 O AMV OFEERNE L, R
SN B OTIHT B 5 -2 TR VvWTit AMV %
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M TERD» o7, 1 FARRE B LB ciF A
FHOBEMIT D bbb BAERR BOEGE R-T
Woe EAMETCHFAIAEESEL TLREENEP
7Zo

BYMY o3&, oo/ AMV kD
HECHRIL, FoR, BHOBEEMICELENES
size WCMV oy, FIRERMKL, BACREDOHE
B R S o 7, RO L < B BRI
13, FAEROKCERS, v1AABROBROS
THID BT & L BB, E7, AL ADERER
ORE 2T HREL L r2 r—SiTB T 5V 1L
2 D% B r WCMV, BYMV-2 # % 53%<, AMV i
20%"("5“)?':0

2. HEBYANAOFTEHBAERH

1) EHOTYANLR

a. AVFVHBEFAZ » VAR

BESEIREA © BYMV-x %% (CV-0) & [ UF4
VR b oA L R THERSS 34% Bl O
w4 L A0 X B RERED LT oRmBE R L, i
LoD HEIITE LD,

v s %4 BETCERECREDXLHA,
LR FGEE £ T (AR I-D), ZofmmRik
RHES LD, REMRZTERE G- BRI
s OREZBERESEL, BEY <4, hOREEY
CEE LS, FaerRTThh, vITAOER
el 2 AMEC D ERS S 57z, REIREIER,
wIREL D, TSRERIS &R . FOH, &

Lz iEk, Exx L, BEDFIEIEL: (BKR
11-2),

4vry: EE%3ESD 4 ACERECERL L2
ST AFWARE T, LEIDIVALHR, EiRT
BEL, MBrEXFLARD, BETLIEAYD A (B
K II-6,7)

C. amaranticolor: EBE# 3 B 54 HEICEEEC
AfRD2FHSEE UL 0%, RENIIER LA, L¥EIL
ZFHE, BlRzT LD, FRE~NLET LR (TR
-4,
zr— H: e r—NTIRBHWESFS 2 L5,
TAFA 2R =SB WTIREIFEREES THLY
EFA2ERD, AFEEF LB E R e TH 7R —N
CEWLTIREN 2 FERAET, RIS THIZE
L7zo

b. AV brr—NeEFLF TR

B EAEAR WCMV (WC-12B) L[ UHF£EE b
DAL ARFRERSD 17% Bl Uiz, HEERT
THERISETRT—ETH D, FiidtkoR %5 R/
PIEED T s, DY 1A RDREREWC R BHEN
%, Wit 5,

vS<A: EE%6 B EHICEEECRRA, 2R
BAWE e D B DRI E 4 U, LERRHWEY S 2105
72o

tvry: ERRT HHCEEECRRMS S 4T,
Rpiz BT BEIRECE fo 70 B8R 4 Uz (KR
I-6),

® 1. AHOBEHASRIRLIZYR 7 B —2307 1 L ARRHE
R R R
H{ﬁﬂhi}a‘ltﬁ g =3 8L F = siza) 7 A LA G-
o % B FIAES EooREEL FIA Heatkrik BRERE AL AMV BYMV WCMV = oA
% % % % % % %
R — P MEfLLARo 20 50 85 20 45 50 10 30
b1 2 P BB OIRE 23 26 74 30 57 17 4 30
bk 2 3 T HE REO 23 9 83 0 78 13 0 9
el 3 7 P ORE RUK 23 26 74 26 52 17 0 17
FHER 3 9 P RE UK 20 30 30 30 10 0 0 10
HiphEk 4 10 P RIE Uk 20 25 35 20 10 10 0 5
mEAERS 4 Lk RE Bk 35 9 34 6 34 3 0 3
mEMEWNS 6 ik R MK 20 50 50 0 45 5 0
mEMEKE 11 M BIE i 20 45 95 10 25 95 0 35
mEsEe 13 gk R Kok 22 32 95 9 23 91 0 27
REkET 15 s B A 20 40 45 35 5 0 5 0
i R 3 ; b R
) m:%ﬁﬁ$=%#4’%§§gfbéﬁ&>dm% Q:E@§%$=E%%§%§»dm%
by: v Ak A ARIREEC q0000  ay: RS ER S

PhalbRE
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v Ry k4 D ACIEREC T A SR,
EERzEERCRD, RORRHEERAEL, BhEY
12 Ek-7 (HR W-7, 8,

= SE ThHoRw— TS
7 7w — SOFBITFHR L VA 2ERTH - 72,

C. TNANT7NT 7 e EFL L TR

BUERIREAR AMV (¥ ¥ L UFHFEEED
DAL RERERPSS 15% R LA, MEMBET
REDORLEEREE W DB L,

vIwA: EER4IBREEE LA DBOLLHA
REL, LIESLT5EEhbin/NEmrdmikicd
Usdol, BARETHNIEEZAETD 710 RBEFEE
Lize £, LR -EBOZXHAREL, Fixd
W &in -7 (KR I-11, 12),

=Py FERES HHCEEE X  THAR AT,
BPCBWEXZF2E Lk, BEOERWHIZIEVWEY (2
Loz

Avyry: FEk4 AECEEECATHA, dLL
VR, BB, AFOE &b o MRS R A
Ut @BRPEIRSHT1 72 (RN -3, 4),

A R4 B EREREC AT HAR AL, &
RPN R A FHRR S U530 & HE R
LHDENRD - (B I-7, 8),

~F 2 =7 EE%E HEIC EECERE LR L,
DBNT, BFA2&2ELUE (HR I-9),

FHEHL: EE%6 AHCEEECAAD A THAY L
U, FEIREOHRE R 5,
SRR 3 B 54 B HICIEHEE D
MEO/NS 2 FHA, DEVWIRAFHELE L, |k
BELERHA L ERBLEAD, WS SAEDAEFHNE
<oz (R 1-10),

~NHEARFy HEHLAP»SH6 AHCERERCARA
DAFPEER LU (KR I-14),

e U0 Sr s - STERERE, BHLVERE
TIREDEFA 252K L, ThHhor—23, TAHA 7
w o ATRRRRNEYAS 7 bl ot BRICIE, Z7m—
SETEBEE R 7 (BRI, 2),

CEFAL T e TN R——

Swmrrzr—o3

C. amaranticolor:

d. 747777
Ve
%ﬁﬁ@@K®AMVaﬁuﬁiﬁft%,4vf
WRHEEETL AN REGEH L, ZOYA LR
44/&/,/7?X@&E%L®%ﬁm@&dﬁgo
TWhizo
v S~ %4 BHEREERC, - BOREET
bkl U, REIREN e 2 TR AL LA LR -

7= (B I-13),
A vy EEB6 AN MBS AL, L
ERBwe¥A 2 k-7 (WK -5, 6),
2) EKFEVANLA
ZRETOREMDO T L ADINIMEETES K
Polo v A NAPBAEETESI N DT, ThEhico
THEBHFEOMEL D5,
a. EHhEAo BMIBREMW 256 5
z-1

AvyEy: EE%3 HE REEC AMV Lh L/
SVLRBD 2 ZTHAEAEL, BIZHL WA BDXZH
MERolze VANAZ EEPSIIBBEN 572,
FHF B4 BEICERE D) - A0 T
H U, BTEONEIRGL D bFEW» - ADLT &R
7o EEZWE A ARIBIBEINES o7 (HRIV-2),
~NF 2 =7 {FREH%S A Hic REICERELSAET,
BZEWEY A 2ERERY, 2L LTEDEFNE

<o

R AT v EEE U NEEEEEC 3mm <
SUVLORFHES A AL, EELRFHRE R, AL
Loz (R V-3, 4),

C. amaranticolor: %% 3 [ H o EEHE o P
FEO 2 FWE % & U BEEL BE L, ¥
AMV, BYMV-2 %% @ X5 x FHA & £ Lk
7o

THA: EEEI18 0 HCABERAREOMAEELD,
RS0 e EEICHuwE YA 2% Uk, EEE,
FEELER DAL REBE LI,

s r—RE Tryw— ST LW IEMSE IR RREE
ER LY, ZFHEEEL, TAHA 22 e - 3T
33, L¥ED C. amaranticolor ~DH & LEET
RERDTANLAERE Ui, 74278 — STRFRT
H3, &7, FEFSRYAARERINTE R o7

VEwA, v FUOEREE, LFESLITYALRIE
B XN FREMER R 5 7,

b, KEEMET O BRSERE 2 5 07

A2

C. amaranticolor: [HEE# 4 HECEBE AW LY
A%, FERAVAFRMSEZETSY, £2FHTL
LB THELRL -7 (KR V-5, 6),

v Ry EEE6 HEI RECRRMERRAEL, %
ZBRWEFS 2 &7

NF . =T TRIEEEDOLZNLL AL REREL, K
W ain, PRI B —ATRIBREBETH o7, 1
VY SRR, REIRF N, THEL, T A e — 3

THEL 7 REE Y A /L

L 2R A
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THHFA 2 rr—oSTRYA AR RIET & TRESES
fiproine WTERD AL AD MHIIE C. amalanti-
color Z{FEH L7,
B OMEL Lz s =
752 7 A /L 2-3

vowi: EBER4DBCEERCRHAR G, -BD
ZFMEAE AL, FECBRIESEE U, Boed
BN B R

Ty FY: EER24 OHK EEIBVWEYY1 270X
-7z (KR IV-8),

A vty EER9 B HIiCERESE R 2 2
g U (B IV-7),

pm— ¥ TAYA 2o e —ITIREER6 HEIC
EEEC A FMAREL, EEIERA I ALE
Weimofe (M IV-9), 7hzr—23, Srrpr—2A
TIREE T s 5 72

WCMV & L < ITn 5 2l B L
WAN 2EMERCEL, Y vACEBELZLLAS
FREEE B 5 bhuind: - o

d THEHOMELLZY s v - Sh S FHE LR
[Ew 1L A-4

vswA: HEHLABCERRCHR A» - BOX
FREEE A U, RETEREITET, YA LRERE
TESAoz (R W-1),

Ty R R HEEEE L2 ZEREAL,
BIERENSELFLES, EEIXAEREL ST

A
7]

BEL 7oK

C.

(RpR mM-3),

A vy EE%6 HEID HEE I AMV XD 3/
X L A F AR S U, EENPDII T AL AR
R

NEHFRF v FEEKI AR ICEERCAWL A THS
BEL, B EEIHUANEF A2 Lo (R I~
4, 5,

C. amaranticolor: {FE# 4 B CEEECAVL L%
PRS2 Ufne FEEITIISBIE R 20 5 70

NF 22T, TR, S rr e —SRERERATHD
EE, [EXIvAARBREL, TAYSA 2 sRr—
SNTRBRERLTHVEEEDOLLL 71 L RERKID
Lice 7H 2 v —-NTBEEIZ D 570 AL AR
Hizix C. amaranticolor % {EF L7,

IHhEDABHEORMAEYANARE I R Z 7 —o3TiX
TRTERELTH - 7o

Z

1. HAILRFNRER

KR TIE T A A RIROFEE % £ BRI H - I HI
7 570 B S AT o 2B 6 iR B4k
BHECEEATTL, BAEMIZEWTY AL RFDR
e TRTHESTED, LD &2 0 tEEt, HAl
B, REHTIIZELDOVANABREELTHWEDTI
M EEZLND, 20X D RRBAIKIET I - 2 HE
W, RoirEEdh, FeAEEH, REMcRLWTI R R

=

% 2. AHOEHIOER LAY R 7 e — S ) SE LY £ AR T B REED OIS
T TR A b A AMV k(FEEYT A A
o ‘%gg; BYMY AMV  {vyy WCMV PDMV CMV-Le e
G4 e | T ™ &% % s 3 4
V4 = < A M N,M,D N N L,m M, N N — — L,m L
€= 3
T v 3 M N,M,D N,(m) N,(m) N,(m) M,N,Stu. M — M M N
(% H fB8 3
v oy v M N,D L L,m L,(S) (L) M L — L L
(P77 uT)
N F 2 o= T — — M M — M M m o+ -+
< B F x - - L L — - M LM - — LM
FE v F+ v
Chenopodium amaran- L,(S) L,S L,S L,S — L,(S) L L L, -— L
ticolor (7 31 ¥ @O —58)
VAR B - B B M N,M,D M M m - M — — — —
D2 - A= AN — m M M m — N + + + +
TaAA L Fr -3 M N,M M M m -+ -~ L,N +
o B K 0 83 37 1 43 0 0 1 1 1 1
.
woom X 0 34 15 17 0 0 0.4 0.4 0.4 0.4
)RR =R/ R R 246 ¥R x 100%
D: 278 N: 24k  Stu: £ M: 2¥47 m:gweE¥Fqr L RERE S 28RM
() Rpa 580 +: EERREM: — o RIRMETRL -t REERE
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B AREHTFIMT B0, BADOTANAFHORELE
L, B REREBC L AbDEERALND, IF
IR DA DS TR R ER Dk RO BRI
i, 1VENrAT TR, 2EEMU oYL RCERL
TV B HEFE DD,

B4 L ZIROBMIF SR B EEAFEHTD
555, AMETERR LA vy w—-SIUiRg iR
AL ARRE LRI IR, SMLD DEVE
e LT WD EE RN, vA AL XORE LIRS IE—
FLih ot COREE, >rzr—-SItBOTHEE
2L, birhim< v BYMV, WCMV 24 <L,
FEMANKL <, bbb Tvn AMV O fRIHESES -
P Th S, HHLSW ORI X 5 BEWET D
AMV Ti5<, WCMV, BYMV TR EEHED L
NTWD, Thbb, AMV 12 6.0% 225 30.0% TH
B, WCMV 23 &5k 5 10.0%, BYMV 2% 42
£ 2.5% TH -7

35 —oDENELT, ¥rsr—0Okf, HER
iﬁ%ﬁmi@7x%vibth,ﬁmbtbwmﬂ
Fie, orrr—ROREKTY A AR D EEH
DELY, MU WEREREbLTEE» S RO R
CHET L THLW, EFIcZoWETLIHEEY
4 2 DREFA 2 »pOE AMV 2 LA, K
ok, S hH AMV 2 L7,

W RARBCBEY BIFLARMIDWTHELTH
7 L, mitho gk, EEMK, FIRTRES5, B
o E&METE, AMV ORA UM & FHlicsS»T
R EEd, TN UL D BWERES 5. —H,
BYMV, WCMV D354 12133 - L& D72l D 5
NIEh e AMV DFEESIHIT A2 W IRE LT
Pl BEHEHET B EE, MAEOHMIIBHEL TES
Bl < SR LTWwA T 03By, Fh, ER
AL Lis rrr— b AhnIRELXD L
Fzbhb,

BF 519 LdntET 5 —ROBEHITIZ AMV %E<,
L SER LA RBETIE AMV oFEdil bl
& LT 5H, £7z, Barnet & Gibson® v /LR D
FEdATE F oMM Fih e KD L S BT WD
B, 2R —SEEGERE- THWERPIT LS EMELTY
Do ZHENLT &S 7 ifl4 BiHE-2 OEHT LD
Feo L OBHITIE AMV % B Uds o 7003,
iR B E o B SR Sh, 7w - 2
DT LA-FEHTH S,

W EAR S & BRI O R RER LR L TA S,
BB THASROENboRRL, W CRAEKT

>
e e ¥

DHBEAT & 15, IRBEMTRAAREE RV D
S ST, BIEEHIC T, AMV XU BYMV ©
RERERMELWL S TEDLRE, BHL®LY R
r—oS ) BRI IR { HNBARSEL, T
Br R RBLWEF—F x— P57 AL ORBREHT
BRI X ) RBROBMSD D RhTH - 2 LHE
LTwdo,

IRIBEHT YA A RDFENDEL, DEDENLE
WHERERO LS ELLND, R r o 1 F
HELRELTWS REZ X775 A DEERE
CRBES SEAFLNh, 7AYo T BT S
AMYV, BYMV 0%, BESEIT S, £/, #HE
E, ko tidiFshk S, BRIl r—o3A
EFAEL, 1 xR OEACIDHRKL, FHitlick
FERBRDEIEBIRL D, 2O &b, RIFR
e FREEABINL TS, YL AOBREISD
REX DIEMLAVWE S CEZOREL 2, ELHEE
BERTPER

FURAER TR —HR T ERMIHEL, 24
BOHEES /8- 7. EIFEHTO AMV, BYMV ©
FUREREIOE R —EO@ESED HhT, 28#D
HET LT HRIENE R LADLTH >,

WCMV (L EMERTOLEIETH YA L AT, B
BEOWHL, FREKOKWERO S v s w -3, 3
BEL7vrsr—oN, SARDTRLMED L - TE
FpEARENLOEELLRS, LirL, FIFEHES
KT LRREAEAEH D & D —EOEN 8D
=7

LlEokSic, BEHEOEH, SMREEL TEK LR
£ RIRENTRBENDEP o7, 2O LIFT AR
EOY A L AFAEE LT, WREA»EF D IRBIRET
OFIBTTH D, RERTO X 5 I BIBRIE T HES
F LA, < AR O LHY, FakE LB T
FiOVERSLIEETRELTWD,

COMETIEIHEORE Y AN APRE I/, TD
554 5 & d RO E LV AMV Th5 2, il
LI 5 72, BYMV 2 WCMV jx, R#TENLD,
MEERAEL, L OBHITREEL T, 2hboy
A AT EREC X D EOMINSHE L LD DT,
BT 22 IETEL .

2. HEEVAILRAOERE

BRLEZSrzr— MG, Y57, =V Fy,
vy, C. amaranticolor WIRFHRH Y, ~NF ==
7, Hu xRV ITREEO R A L AT T LT, T
P & AR SE fHT 31T B R0 SRR SRR R BYMV=-2.



FKHE: 7 u—=3e 74 VAIROREER] o

% (CV-0) &< f—Thb, HEFELM OmE LA
BYMV-35 3/ RERM—THote BEDEANSIZHL
DAL A% BYMV-2 £ 746363739 L[5 L7z,

VSwR, v FiciEnweF A &4, C amar-
anticolor [CIREMED LN T A A RE FEELIHE, Th
LY AL ADTAEME, BIO, BEEDCET SR
4, WESEREAR WCMV (WC-12B) tUTHY,
ﬁfii@} ;)20,22)’ ;q:j:%,z'n @%’l% L# WCMV % i”j_*@
B o 70e D ORHEGFE DKL, TRAEDY AR
% WCMV® X [W5E Uiz,

vswx, =v ¥, C. amaranticolor, 1V 5,
NFa=T, KVEVICREMODD VA AR T
Ui Bekth, MOEREMT 3005 Rt SRAELERIE
AMV (£ £odk) LMUTHh, %72, HED, @
ELMOWE LI AMV ELl—T H o7 LLEDA
MR LED YA LRE AMV kgL, EL,
WEHET BT ABMIEY F<A, AVEY, ¥HFIT
BNTEEZREDI, V77 AOBEEEICIE IEHORT
FREER 27278, FOhO—flits - BORKERTD -
72o ZDW L2 3 Hagedon & Hanson!® 73 HmEL
Feompr—l AW — brr—sUTRLVWREERH
BT REE MR RIE TS - 720 1 VFVIZENT
b 4 BHEOBHBHAE i, FONALHEE 2L
AR Bbh 5 fo o L o fEin o s 4F
Crkndor#Ezoh, o2 fFRvTh GRS
b, OB WCMV, BYMV-IERic k- T4
UoiRs L 0 2/ s otc, £OHC DIRFHAE
LA vy v ON—F iz BRME D, hFEE
Az 250 & £ Uk, T THREEh
£ vy B RE BIEY k5 & 8, Bos®, Houston &
Oswald!”, Zaumeyer®® 23 #i% L Tw 5 5H & Tk
BEUREELIICTH -7e ¥ 7 ITEVLTHIRR
7o ADIRKEES S HEE D Eb D T/ E AL HAL F
o b Dk 2EHORREL RO, TOX I ICRE
W BT AN, Ttk LcEsrdsbhslin
5, ZOXHREBELFIHLT, AMV offizaHT
% L TTHEMEDS e X5 5, [ #iiF* < Crill et
al® LRz EERELTED, fviFy, TH
6L, S, =V P TIEEESIE- & LTHRYD, 1V
Py, 3y, =V PR sEsheT WO TR
O TIEBELTVS EIERLTVWS,

ElEr A ARFSEOFETLERRL, »wTh
Ppomsr—3 T BREET Bl REEV AL
21, 4 iZ-~SE AT o ORERESH D, SEENTRE
% i BdoT 7o > CMV-Le® L3888 k5 5 £ A 77

A LRI L e x0T ED YA AR WTH
HNF 2 2 TIREERD B DA R TF v EFL TS
NRERREE, EhRFEY AL 2-111 C. emaran-
ticolor = FENIREIRAE U B A, VI VAT REMRITS
<, A VFVIT RO AR £ T 5720 CMV-Le
LiEnsborELLND, ChOHDMETIZISHIT
FR RIS LETH D,

FRFEETYAAR-2 RV IR, VY, AVFY
CIREN RS B B, A VAV IZIEREREDATH Y,
R RF v IOREES Rz, CMV-Le & 3R
zrEzLRS, EREY AL R-3 13 WCMV (il
LHEE LI, TAFA 27— NIl THEREDS T
L LT T ORHEEES LW R E s WCEMV
LT E A T, SRS TRME Y /L R-2,
BRIAFTTHESNT LD YA /AR TEFEL Lan
- 7-:7,18,15,16,33,34,86,89,41)o

SRR R bR R R R RE L W
Fim o7, 4%, ESHsICERONELLETS
D, F7EHORERTIRBO < 2 BHER, >+ ABHER
LIREL TV AL ELEDROT, ERRTonT
L, X512 NEOLEREL EFEZLTWD, EF A RS
LMW OWE T L LNE LSRN HIEBIZEEDO Y A /LR
ORENFEELTWEDT, ZhHD RO THB X
W, vwy e SOEMEICET D S D BT 58
ERHBLEZ LD,

ks, EEORINE VWIzE W BB
NIRRT, L g BRI TR WK
4o, dbEREA R EERE R ES TUIRE R
WMBEE, AHEOBRTEYD, ARENTLIBNZ
WSV T B BAERIE TRIRET IR R ERESE
B, HEMHBEE, HEL—EE, IRETROAMIC
ELlBHLER LT D,

i E

REWNAF, BXU, FHARME KREOCHEMCET
BomyE— 04 L AROBEA L FEAEIRER TS
#, FAFRE, SN #HEL, Kok LHiRkEx
720

1) #AEL BT T_T oML AEIEELTY
7o CRSODEHOS v - EREOY AL RATD
B LTH Y, Ei, BREROEESE, 72,

2) B U <GEMR LB, BHERRCE TR
BT AMV OF &3l - 7,

3) o RFHREE X R LTI RAR OB
Asindb BT AMV & BYMV o Z4:ix A%, $E



62

BEHRBEHES

=%
3]

¥ 18 5 (1981)

DEEINL TV 57,

4
He
5)
ik

< ARMED T AL AFROREE LT, A 5L
ORGP, BEREIEHTH S, B
BYMV, WCMV 1z X 2 /#3823, EHIRY:
DB L L 2B, ThEDYAARLERE

ZANSLEXRD D,

6)

BYMV, WCMV Tix 4o R A5 R/E% 7k

Lirdsofo?s, AMV CliBRiEmitEL, chbikF—
FHIBWTRBIERE L TwWie KRAEVANAET 4

skl

D

2)

3)

4

5

6)

)]
)

»

10>

11)

12)

13)

14)

16)

17

FRELS, mze— NTRBREBRRETH -7

51 A X K

Agrawal, H., L. Bos, & M. Chessin (1961): Dis-
tribution of clover yellow mosaic and white
clover mosaic virus on whits clover in the United
States. Phytopathology 52: 517-519.

Barnett, O.W. & P.B. Gibson (1975): Ideilfication
and prevalence of whiteclover viruses and the
resistance of Trifoliwm species to these viruses.
Crop Science 15: 32-37.

Bercks, R. (1971): White clover mosaic virus
CMI/AAB Description of plants viruses. No. 41.
Bos, L. (1970): Bean yellow mosaic virus ibid.
No. 40,

Bos, L. (1971): Alfalfa mosaic viruse ibid. No.
46,

Bos, L. (1973): Clover yellow mosaic virus ibid.
No. 111.

Bos, L. (1973): Pea streak virus ibid. No. 112,
Crill, Pat, D.J. Hagedon & E.W. Hanson (1971):
An artifical system for differentiating strains of
alfalfa mosaic virus. Plant Dis. Repter. 55 (2):
127-130.

Frsncki, R.I.B., D. W. Mossop & T. Hatta (1979):
Cucumber mosaic virus CMI/AAB Descripution
of plants viruses. No. 213 (No. 1 revised).
Gibbs, A. J., Anupam Varma & R.D. Woods
(1966) : Viruses occurting in white clover (Tri-
folium pratense L.) from permanent pastures in
Britain. Ann. appl. Biol. 58: 231-240.

Gibbs, A.J. (1970): Cucumber mosaic virus CMI/
AAB. Descripations of plants viruses. No. 1.
Hagedorn, D.J. & E.W. Hanson (1963): A strain
of alfnlfa mosaic virus severe on Trifolium pra-
tense and Melilotus albe. Phytopathology. 53: 188-
192,

Harrison, B.D. (1973): Pea early-brownning virus
CMI/AAB Description of plants viruses. No. 120,
SEIREERE - LUm BE (1969): fEVD 1 ARG EEE.
Hollings, M. & Olwen, M. Stone (1974): Clover
yellow vein virus CMI/AAB Description of plants
viruse. No. 131.

Hollings, M. & Olwen, M. Stone (1977): Red
clover necrotic mosaic virus ibid. No. 181.
Houston, R. & John W. Oswald (1953): The

mosaic virus disease complex of Ladino clove r.

18)

19)

20)

2D

22)

23)

24)

25)

26)

27)

28)

29

30)

3

32)

33)

34)

35)

36)

37)

38)

39)

40)

Phytopathology 43: 271-276,

FE H - RSP - WL (1966) : BRI L MOEYR
Epkr otk dEEAFHRFASHR 17: 58.

RE % ERAE - BEAE (1969 HEREICET
BHE. LRI FC R EREORERE. ik
RERBRSRE 37: 1-14.

fRiFEE « S5 #% (1961): Whiteclover mosaic virus
WoT. JbAASRSf#R 12: 58-59.

SRiFHLE - S & (1963): ST/ rw—oY/TLT 7L
T rEYAL L TANRT BT EFREOEE. JLAFRR
TR 14: 65-66.

Iizuka, Norio & Wataru Iida (1965): Studies on
the white clover mosaic virus Ann. Phytopath.
Soc. Japan 30(1): 46-53.

SR HE (1967): HEr OGBS hicr vV EF 1Y
AR (CMV) @ 1%#. JbHARR SRR 18: 70
RS - fiH % (1969): #eEmEc B+ 5 5.
L 7AT77A Ty ERLIIANRLLE FT/Fm
—DEFA 7K. FALRRPER 37 43-122.

Fh RS (1965): FFD~< ARHEMICRET S VA LR
OMER XU NS DM B A5 500 103-118.
3 BB (1965): White clover mosaic virus X
By KDy A A RNE. EEPE 51 1-7.

R (1968): AID~ AFHEMCRET S PVY B
VA NADBEROLE 2 5O BRI L 5 v 1L
AWEE. BY¥ME 52: 11-29,

Jones, R.T. & S. Diachum (1976): Identification and
prevalence of viruses in red clover in Central
Kentuky. Plant Dis. Reptr. 60: 690-694.

Jones, R.T. & S. Diachm (1977): Serologically and
biologically distinct bean yellow mosaic strains.
Phtopathology 67: 831-838.

/NSEREHE (1969) 1 FIED Y A A AFF—— L ORI ORIF)
& BhbR—. fEYIGSE #E No. 15
Latch, G.C.M. & C.H. Procter (1966): Incidence

of some viruses on Trifolium pratens L. in New
Zealand pastures. N. Z. J1. agric. Res. 9: [726-728.
Lucuas, L. T. & C.R. Harper (1972) : Mechanically
transmissible viruses from Ladino clover in North
Carolina. Plant Dis, Reptr. 56: 774-776.

Mink, G.I. (1972): Peanut stunt virus CMI/AAB
Description of plants viruses. No. 92,

Shepherd, R.J. (1970): Pea enation mosaic virus
ibid. No. 25.

BB - RS - fIE & (1963): BRIk 54
EREONE & SAEEIT 2wt dbHAFERDHR 14:
60-61.

Valenta, V. & K. Marcinka (1971): Red clover
mottle virus CMI/AAB Description of plants
viruses. No. 74,

Van Regenmortel, M.H.V. (1071):
mosaic virus ibid. No. 63.

Van Regenmortel, M. H. V. (1972): Wild cucumber
mosaic virus ibid. No. 105.

Varma, Anupam (1970): Red clover vein mosaic
viruse ibid. No. 22.

Varma, Prabhati & A.J. Gibbs(1967): Preliminary
studies on sap-transmissible viruses of red clover
(Trifolium pratense L..) in England and Wales.
Ann. appl. Biol. 59: 23-30.

Watermelon

41) Veerisetty, V. (1979): Alfalfa latent virus CMI/



KA sr—3 e L AL AFROFEA AR ] 63

AAB Descripution of plant viruses. No. 211, mosaic virus systematically infections to bean.
42) Zaumeyer, W.J. (1963): Two new strains of alfalfa Phytopathology 53: 444-449.

SUMMARY
Virus diseases of clover in pasture of Japan
I. Identification and prevalence of white clover viruses.

Shigeru AxIiTA

Enviroment Division, National Grassland Research Institute,
Nishinasuno, Tochigi, 329-27 Japan

Received September 5, 1980

Virus diseass of white clover were surveyed in the pastures which differed with the stand
age, the utilization and the geographical distribution, at Shirakawa, Fukushima prefecture,
and at Nishinasuno and Qozasa, Tochigi prefecture., Virus-infected white clover was detected
from all pastures surveyed, although the symptom was latent in the most cases. Lower per-
centages of AMV-infected white clover were shown in the moutainous pastures, or in the pas-
ture surrounded with the wind-breaking forest. Lower percentages of both AMV-and BYMV-
infected white clover were shown in the pasture of grass-clover mixture. In the grass-clover
mixed pasture, the percentage of infected white clover did not much increase with the year of
utilization. These findings indicate that isolation from the infection source by forest in the
surroundings or grasses in the mixed stand is effective in protecting white clover from the viral
infection. Three viruses, AMV, BYMV and WCMYV were identified. AMYV was often con-
sisted with several strains. Four other undetermined viruses which caused latent infection to
white clover were isolated. Although the slight symptom was observed when white clover was
infected soley with BYMV and WCMYV, the severes symtoms were supposed if white clover was

infected with two or more viruses at same time.
(Bull. Natl. Grassl. Res. Inst. 18: 55-68 (1981)
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EiR 1. AMV 2k 2 ERS OFRM

1L srrmr—S (22VE) CHLNBRE: MAHREESE, 2 Fh: ®EME, 3. 1vyY (B 7 7R
OEBEIIEIBHRE: oL b S EOREAFMA, HAOAECS LI VEELSEbNS . 4 FlE: AZEDEE LR
SIBREEE, 5. FLE: 4 VX VAERICE BB, 6 (vyy (SR v ) OEEREC 4 vy EERICE
BEEVEFA 2o 1. ¥y (GEERESR) OREECRY AR AS VAL ST, 8 Flb: R ckRZ
PrE 0T 2 F e 9 ~F =T IEF LSRR, 10. C. amaraticolor WV DR PEEC R EBEOXLHE L B
1351 BB L EIRE L. 11 v 5 <2 (REER) oBERCRI B Tor -BOXTHA, RCARTISVWILT
MERAT B, 120 [FLE: BRORE Ria s o R A X R, 18, FLE: A v VABRIC X AR, 14 ~HAK
F o (REERVF V) OBBECHSTAHEN BEOXLHR.

EAR II. BYMV 2k 2iEEHORK

L v5=a (REEET) OEMEEC ST ME: BYMV-XERICE 522, 2 ¥ 5< A (REES) O2MiRgEBYMV-
AARCE S ACHERE 4%, 3 Flb: BYMV-SRERICL B ¥ 7tk, 4. C. amaransicolor OEFHRIC 3517 % Wi
BYMV-2%RiC 5 5 A0 ZFHA, 5 [Fb: BYMV-BERICE 58384, 6. vy (it y7s/my7) KETS
i BYMV- 22700 X 5 BHET ORI T fmol XA EEO TR, 7. FlL: BYMV-2ERICZ 5 LHOX

FiEtke 8. Fk: BYMV-#BRick &1 7iEik.

EEg 1. kFgE 74 AL A-4 & WCMV 2 X 2R OfFR

1 RFEYA AR BN VoA GHBEE) o EEEC B35 20HH, 2 Ak 1voy (7 7ey
47‘) OEREET TS LTS, AMV X 0/Ew, 3. Fl: =v Py (GEHRRL oEEECETS ZABEE L EWRZT,
Rl ~ESEFy (REXVFY) O BEEC 3155 BV 2FHES, 5. Ak SErEF 0 B FER, 6. WCMV
REBREC {1 vty GUE v 77 e v o) OEEEC B ERES. 7. Fk =V Fy (G#BEHELY OBEERCKYS
XEME, 8 Fllk: =v Fvolk¥EZRTs 2HER,

B 1V. kREv 4 L A-1, 2, 3 Tk S ORM

1. skFmy Al L D8 C. amaranticolor QOEFEERETHAMD 2CHS. 2 Ak vys (MERETER
BB 35 2B, 3. Fl: <~HrEFr (BEXVFY) OEEECST BRI, 4 Ml S3aFF v B
B DBER & L 5. KT A NMA-2 XD C. amaranticolor OIRM: FHEETE TS B2 FipH. 6. [k R
BULEVEEGS. 7. REEYAARA3 CXAEE: A VXY (G Ty r ., 7)) OBEECETS ALHEN. 8 ML
=y Py (GEHERER) OEYA s, 9 FL: 7A% /e —oNTEURERLE & 2 EIEK,
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