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Studies on Diagnosis and Control of Water-melon
Green Mottle Mosaic Disease

Eishiro SuikaTA, Hirotaka KuwaTa*, Makoto KojiMa,
Toshihiro SENBOKU and Akinori AoYAGI

(Department of Botany, Faculty of Agriculture
Hokkaido University, Sapporo, Japan)

o

PEFI43 4, T3 - KBHERE TR AL D “av=1 7
R LINBHRENREL, TORENF v VG
BEFA 7O ANATHEE ERHR IRz, FOH,
KA NAR, BRAEEERARD Y AR EEF v
VTR e s TeF 2 Y VBT YA 7 A L A—F o
v YR LB DRMT, Ay A AADAL AFRH
(CGMMV-W) LREEZIhS, EFEETeRs W TLHE
FASFEHI Y, RVANVADAL IR I BAAL 7
OEENALRB Lo, BEEREDO L DL
72, HELIAFOBEIBIRO BT, CGMMV-W
3T AL OBRE 21T - o b, TOHMmEE & ER
L, Tho®EAWT, 2, 3 OEIHER L miEEiRk
BT o 1D T, FOBRERET S,

AREETOIRDID, BAfERE 2V ER
Bk REINE, RERETIEOE, KEMHE
TIHMERDOFH IR  HALE LET 3,

i

MRERUGER

54 L RES D UIC R EY
HFHRETEEABETEARE O 2 4 # B, Bl
HMEFA 7ERPELTCVWAAL AELFEL, F27
) (& Chicago Pickling) THHRME I @iv 1 2L

ARRR R LT, A A4 v ARRY Chenopodium ama-
ranticolor COSTE et REYN. REREI &4 Uichs,
Datura stramonium L. B ole Fa v
Y (Cucumis sativus L) CiXBBR/CBRIEE ¥4 Z5ER
2L,

RN, BEER 1L HEOF 27 ) EEYRY, B
I (—30°C) Lich o fER L.

— D EEE T, =2vHA (Lagenaria siceraria
STANDL.) v iic, T O FR AR E 18
RV, #IABNTER IR,

B 0.1 M BIRE IO X B BRI 7 — 5 v ¥
LR CEEH OFECEK U,

— IR X B EAOR LIAZBERE 1T - 12

RSB

FR B LB O, AL BER 5 O (65P)
T, SEELSEEC I RP60T, FEMEMEARE NI
RPS 27 0 v — & — i\ i, T, HEREME AR
LV, %45 5 2% 1SCO fractionator (Model 180) G,
S, FEE L, VA AATREERAY T 20k
KBS (624 F) W, KEWCREIE Ui,

HREZEEYERL, MEAEEK 001M EDTA %
&1 01 M PRREER, pH 74) % 2f5EM%, 1K
BRCHB LI, #0%, Z7rehkiin TR —N
EREAWEHITED 12 BN%, Ca—-RiF¥—T

* FERAERRDFEM

* Department of Plant Pathology, Aomori Prefectural Agricultural Experiment Station, Kuroishi,

Japan.
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1 SRR Ut o EE5EC) (3,000 rpm, 15 43f8) #2, K8
WMEE b, ThicdZ HY=F1v 7Y a1 ($6000)
ik, 1EFRMIBHEL, BOECE LBE L. 1EH
#, {EEFL (6,000 rpm, 15 530]) L, &5 hictili
BRBFIARETE (0.001 M EDTA %41r 0.01 M BilhEwE
W, pH 74) THFES e, BOBRHERD 128D 7 R
wkhen TR AW THERBIL LI, 2B, 10,000
rpm, 1543/ & 30,000 rpm, 60 53 D4 HER LR, HEEE
FEARRELC X DEE L, 7 5 2 X RBHEE
IR X e £ BERRE (10, 20, 30, 40%) % 6,9, 9, 9 mé
TOBRLECERBL, BB T—-BEBELLLDOTS
Bo DY DT AREFEREY 2ml FOERBL,
22,000 rpm, 90 53RO Lic, O, # 5 4% 254 nm
TEE L, BARN Y — 74 (75 2~ 2 v E) (Fig. 1)
DLHEFRL, BEABECHAR L0, BUEER
D CRIE Lz, BRIEEE L AR AR CHRES
BEERVL, FEE L,

»
<

ABSORBANCE(254nm)
5

DEPTH(cm)

Fig. 1. ISCO scarining pattern of CGMMV-W
after sucrose density-gradient centrifu-
gation.

® 7
R A L AR T OBE TR IR L, 55 11,
2 EDORETERD Freund’s Complete Adjuvant
L=<y g vEL2mLFOMBEESL, 3, 408
IRHE AN AR LD E 24 1 ml OB IR S Ui,
VA LARER], 2EE25mg, 3, 48 H1 013 mg
Thotee BRI LEMEIRE L, SR8, 1580
el Lice. RE L 3T HDORE»S DLFIMmE D
¥, EEEC X O DMOBREERT 7. IBELT, &
BERiOSEFMESFER Ui, Himig Az 1:1024, 3

M B, CirrhFh1:2048 o Mffizs L, ERME
LT RIS Lisd o foo BT OB 3L B
FHR L,

m#F RS
HMEONMRETER Y A VAR E LT, BE
B X o Tl otco £0M, BHEHE, RERILLD
v 4 L AGR OB, 274 FRIG, BBRERG
(Microprecipitin test), 38K &+ L ZHINEEE, RESH
B EZS (B Y Immune electron micro-
scopy) ®fi/tote AT A FRIGIERSEH TV
SRR R o8 Uit g, AR
IR REKE NG, FRRCEZ Lic, BULOHE
W, BRI X o T tey, Ob, BEEEF R4
#sE (&Y v & model IM 2R Lich D) TEEL
Foo BBHERIG TREEO U — Mo b AR #E
A multi-dish tray (96 7%, 26 mm) %V, PR, i
IS 25 pf R EBER =y P THEAL, EKERF74
v 25 pl BB LT, 37°C HE Lic, BErd~T
EARE BB CTT -l ER/AZEBEIE TIE9em
~FY—[M%w Ay, 085% X (special agar-noble
DIFCO Lab) #8méFEAL, 7 DEI%1mm &
L, SERIIT01Z b U v 2% &ic PBS wins
Lie #Adre 7mm 05 (well) % 7 mm FEFR AT
Lz, RIGHBEREY #D, 37°C T T2 AL LHHE
LicDBEREE Lic, REEEEEIL S — A VAL &8
—ATHREECHFR Uiy LIS © Lok
REOPNFHBL, £07Y » FEIBER 165 H B
LD, ElpEe, 2% PTA kb4 T 4 746
i Lice

ETEMERER

iy o A, dip tBic X BN, T 2% PTA
Yot Licos, BT B (JEM 100B, 80kV) t#%
L.

b g

1) BRI~ ORED

AL Py HABRRCE S, BE, Mol
AEhtnwb, £2C, BABCERTAN <525
7 A N ARTER LIS, TORENBED S b REE
ShBdkR BT, ERRICHERN~Z Bk
LT, BRHORBRELYAHNI, CGMMV-W
Bz HADEMN < (GHEPTELCHl-bD) &
L, Bhic = v Y20 @d% B il LALEE L
foo BRI TEDOMEND, THAW I~2cm OES X
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Table 1. Retention of infectivity on small bamboo sticks which
stuck into the stem of plants infected with CGMM-W
No. plants inoculated Experiments
successively I 1I I
1 +(10) +(8) +(8)
2 +(10) - +(8)
3 +(11) - +(8)
4 +(13) +(11) +(11)
5 +(11) +(11) -
6 - — +(10)
7 X2 +(10) -
8 x - +(11)
9 — - -
10 - +(11) -
1 - X X
12 - - +(8)
13 - —_ -
14 X - —
15 — — -
16 +(10) +(11) +(11)
17 X x +(10)
18 - — —
19 - - +(11)
20 +(11) - +(10)
Total 7/16 6/18 11/19

1) Days after inoculation when symptom appeared.
2) Test plants died before symptom developed.

Tl LiAA 7S, Table 1 WiRT X5, B~k
BHREYNTAHT U BN Tl inds o 128, 20% B ofitk
g Yot et

IR, BLL0T, BEESHE ThHoT,

SEENIIRBELEY, 205 b2RHE (ERIL III)
o, BE%KSHE (OB DLRER) TE¥ =
YY) DLEEO—BEHY, A5 FRIETY A L AHR
DR E ARSI, RIGE 40 SHRIIME & LEL 5D
B T EHVe, AR X2 HEDHRSE, X
THHE & HRE & Riee

Linbie, %A, ERAEEIhEEE I C6
III C11 #CH » 7z (Table 1 $8),

TDZENG, BEDORAS A FRIGOBRETE, *
DOHFHIIERD Y, FASIrOTERIAVETHS LEBL
ni

2) FREIXSONE

BIRBD D, BRAN<7 TPl &4 20 mIERL
e e b, HBRBANIRREIR WD T, B~
7 OEFERLO CWABEFEEYRE L. I &R&
R (W= v v A OB CEHBERL, tok, &
A 0PE AL LI00ME L, Akt +.7
R L, <S40 BC L, MBI vy i,
#EFx Table 2 WR L, KEMEF LY v A, 7224
BT S BRAAAEES THEIDERS H, PA-T4
(Boyvav=aF OB S) 2B tho KA,
7°C MR LA, SR TH -1,

3) 254 FREEE

NHEOERRT, BRAENTREYEEAS 1 FRIECH
T, RIBOHEIRETH D Exht, $2T
FR= v o OECEEOEBHAEREML, ERY,
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Table 2. Sterilizing effect of chemicals on the CGMMV-W
carrying bamboo sticks
Treatments No. plants inoculated successively
Chemicals Concent-  Tem- Period 1 2 3 4 5 6 Total
ration perature
10% r.t.h) 10 sec +(9)P®» — — +(14) — — 2/6
do. do. 10 min - +(9) — — — - 1/6
N33PO4
do. 75°C 10 sec — — — — — - 0/6
do. do. 10 min — — — — — — 0/6
5% r.t. 10 sec — — — - — - 0/6
do. do. 10 min — - — - - - 0/6
NaOH
do. 75°C 10 sec — — — — - - 0/6
do. do. 10 min X — — — — — 0/5
5% r.t. 10 sec +(9) — +(12)  +(13) — +(12) 4/6
do. do. 10 min — +11)  +(10) — +10) — 3/6
SDS
do. 75°C 10 sec — — — — — — 0/6
do. do. 10 min — - — — - — 0/6
1% r.t. 10 sec +(8) +(8) — — — +(9) 3/6
do do. 10 min - +(10) — - — - 1/6
Tannic acid
do. 75°C 10 sec - — - — — - 0/6
do. do. 10 min — — — — - — 0/6
5% r.t. 10 sec +(9)  +(9) 40 +(12) +(10) +(9) 6/6
Alkaline do. do. 10 min - +(12)  +(8) . +(8) +(10) +(9) 5/
cleanser do. 75°C 10 sec X — — — — — 0/5
do. do. 10 min — - - - - — 0/6
_ 100°C 10sec — - +(11)  +(12) - - 2/6
Water
do. 10 min — - - - - — 0/6
r.t. 10 sec — — - — - — 0/6
Chlomic acid
do. 10 min — - — — X - 0/5
100% rt. 10 sec 4(10)  +10)  +(10) +(11)  +00) — 5/6
PA-74 da. do. 10 min +(8) +(10) +(10) +(13) — +(12) 5/6
50% do. 10 sec — +(0) +(10) +(8) +(10) +(11) 5/6
do. do. 10 min +(10) — +(12) +(10) — — 3/6
non-treated +(9) +(8) 410y +(10) +(12) +(9) 6/6
Control
no inoculation - — — - — — 0/6

1) Room temperature.

2) Days after inoculation when symptom apeared.
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Table 3. Slide test of CGMMV-W
Keciprocal dilution of antigen®)

2 4 8 16 32 64 128 512 1024

. 16 4D(HP +(H) ) HH ) =) (0 =) =)
Reciprocal

dilution of 32 ++) + ) +H(H) =+ =) == = (=) == —=(=)
antiserum

64  +(+) F () +(H) () —HF) == —(=) —(=) —(=)

1) Supernatant after low-speed centrifugation from extract of L. siceraria plants 3 weeks

after inoculation.
2) Reading result with the naked eye.

3 Reading result with the drak-field microscope (X16).

Table 4. Slide test of CGMMV-W
(blind test)*

Investigators

No. plants
tested A B C

o
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V\_/\./\/\_/v\/vV\/vvvvvvvvvvv\/vv

|+ + F
1
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f
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+

|+ |
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LU R e s S S e /A S S S S S S S S SRS

I+
.+_
[+
|+ |

e o o o o -~

e e e e e e e et e e e e e e e et et

- (=
—(=
- (=
-
—(=
—(=
-
—{=
(=
(-
(=
—{=
- (=
(=
(
(=
(=
(=
(
—{=
- (=
—(=
= (=
—{=

|
T

a4 1924 2224 1824
Probability (24?24) (24/24) (24424) (24?24)

*  Antigen and antiserum were diluted to 1:8.

1) Plants (Gothic number) are affected with the
virus.

2) The reactions were read by the naked eye.

3) The reactions were read under the dark-field
microscope (X16).

P Lol B3GR O (3,000 rpm, 154576) L, 0Ok
BRI L1z, Table 3 i+ X 5w, BB L3
HEL DD, FEHEEMEE (1642 X3 HEDOTN X
DHBERESE TH - T,

RIS, 3 o2 MEREEG Blbh, REK
FOic ¥ » 7 (Plate I-A,B), ¥7, HELTAFD
—Pix% 75 &, Tabled © X 51, HWIRIC X AHER
Bz, REBEC LW BLDSIDDH - Ieh (YK 75~
100%), BEGEPEEMEIC X AME TILE o 1 SFRFLIL TR
Do T,

4) WEERGHR

Microprecipitin test OEEM 2 FEFBIE L, multi-
dish tray CREPEFBEMSEEZAV-52&C, I lfET
BEOBVCIMEREHES N, $i, FRNEREY
—TE25 b IR ez 5o ERTER, HIFELT, A
HEH D CIFEHEY 1 v 2aThERGCREESE S, B
WEEM I BIZZ X h - (Plate I-D, E), —fi¢r, HEH
HEBEFRIID LRGP TH ot Blzid,
Table 5 &7 LI RIEDBE, 40 EFRHKD > ) — <X
HPISGET M T Th » L M TH 57z, Table5 i
FFEF 2 v U OMITEA RV BE ORER T, 10 55K
T 4096 ERHRGUMIE & CRIS Lice —F, HW#ly 4
VA TCLE 2048 fEFRRPUMEE & TG L (Table 6),

5) B/XFIN_EHEEER

0.85% R ¥ AR Tix, TR Y A A ARTOBBHEN
EbOTELS, TEEHIHIE well oo gk L
Too T, VAAARTEOML, BEHLRTT2
7o, KW 05% LIS (3,5-diiodosalicylic acid,
lithum salt) Z¥RM0 U712, LIS M kb, 1 ADH
g thZho well oddictd Uz, HiE well @
AT A ANISES, 16 5 F RN ¥ TRIGARD
b, FEEY AV APR (26 mg/mé ¥ 7211 0.3 mg/mé)
FANRLCEE, 64 FFRILME ¥ CRGHED LR
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Table 5. Microprecipitin test of CGMMV-W in crude sap
Reciprocal dilution of antiserum
2 4 8 16 32 64 128 256 512 1024 2048 4096
10 + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4
Reciprocal 59 4 4+ &+ + + + + + o+ o+ o+ -
dilution of o

anticeram 4 + 4+ o+ o+ o+ o+ o+ o+ o+ = =
80 T S S S S
Controlb) - - - - — - - - - - — -

1) The antigen was a 10-fold diluted healthy sap.

Table 6. Microprecipitin test of CGMMV-W in purified preparation

Reciprocal dilution of antiserum

2 4 8 16 32 64 128 256 512 1024 2048 4096

orginal) + + + + + + + + + + + *

2 + + + + + + + + + + + -

4 + 4+ o+ o+ o+ o+ 4+ o+ -

Reciprocal g 4 4 4+ + + 4+ &+ 4+ o+ = - =
dilution of .

antigen 16 + + + + + + + + + - - -

32 e . T T

64 + + + + + + + — - - -

1) The antigen was purified preparation of CGMMV-W (3 mg/m¥).

Table 7.

Serological detection of CGMMV-W antigen in

the affected watermelon fruits

Serological reactions

by Slide test) by Microprecipitin test?

Antiserum used

undiluted X8 undiluted X8

from rind 20%)

10(2)

Antigen ]
from inner part

40 160 160
10(—) 20 20

1) The reactions were read by the naked eye.

2) The reactions were read under the dark-field microscope.

3 Dilution end point of the antigen used.

(Plate I-G, H),

6) REPHETANERE

HHEH - C dip LISRABhC N, i & RIGE 2
TBE, R AV ARTORBEE Ry, HT 0%
ENFEETH - 1= (Plate 1-]),

7 RAHRA, BELBOIA NARFIRE
BEHEHEETR r REEOR Y 4 L ABRAA 2R
FeoX, FORERS LRARS ST, mEFHT
HWE YA v Ao BRI, WL d, 10fERO4LHE

BREKE ML, BR, EEEL (3,000 rpm, 15 45 /H)
L bR & L, By, HEg-Hfms 08
MmiEE 8fHBFR) AV, A7 FRIGEBEERIGE
wH#E L7z, Table 7 iz ARG X 5 A 54 FRIED
R IEHSOBMBERICOKRETHHH, RBEHFH
By B ERERIGOJI AL VAR TH Y, ARE
B L BHATA PRI, BOBA LAY, HWHoRE
B EDED T2,

wic, MBERIGLY, PR, finErchZlh
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Table 8. Serological detection of CGMM-W antigen in the affected
watermelon fruits by means of microprecipitin test*
Reciprocal dilution of antiserum
undil. 2 4 8 16 32 64 128 256 512 1024 2048
0+ o+ 4+ o+ o+ 4+ o+ o+ 4+ o+ = -
Reciprocal Xt t F o+ o+ 4+ 4+ o+ o+ = =
dilution of 40  + + 4+ 4+ 4+ 4+ 4+ o+ o+ o+ = =
antigen from 80 —+ + + + + + + + + + - -
the rind of 360  +  + + + 4+ 4+ 4+ + o+ - - -
the fruit .
320 + o+ 4+ o+ o+ o+ o+ = = = =
60  + + o+ o+ o+ o+ - = = = = =
0+ + 4+ o+ o+ o+ o+ o+ o+ o+ = =
. 20 + 0+ 4+ o+ o+ 4+ o+ o+ o+ - = =
Reciprocal
dilution of 40 + + + + + + + + + - — -
antigen from 80 + + + + + + + + — - - -
inner part of 1¢q + + + + _ _ _ _ _ _ _ —
the fruit 320 _ _ _ _ _ _ _ _ _ B B _
640 - - - - - = - = = ===
* The reactions were read under the dark-field microscope.
Table 9. Application of the dark-field slide test for the
detection of CGMMV-W antigen from plants
at the early stage of infection
No. Days required Investigators Virus
plants giziliiit(e); to develop particles
tested symptom A B C D E (dip)
I 2 T AR —(0) —(0) =) == -
I 4 10 (=) == == == =)
111 6 11 —(=) = =+ =) F(H) +
v 8 10 —H) =) ) =) =+
V# 10 9 -+ =)+ ) () +
VI 12 13 () ++H) +H) =)+ () +
VII* 14 10 +{+) +H+) ) FH ) () +

* Plants V and VII showed the symptoms before test.

1
2)

FRL, 20 KAL), REEIBHLHLE LI,
Table 8 wiRF X 51, MEREL LT3, RACHL
TRETFOFFETREC X IBbhs,
8) (LWOEMDYA LIREREMERTRE
TE5h
EREOEMYRHIA A LD2HBER, 2y il
FL, BbhFEC2AI L oEOFERGL, B

The reactions were read by the naked eye.
The reactions were read under the dark-field microscope.

NOWHLE/BLTOL 2 BB AR LT >, T
oo, M, 2,4, 6, 8,10, 12, 14 H B DK T#H
b EERE Y, AEOAEKEINL BRI ER
(3,000 rpm, 1547[)) HOEEEHIE L LTAT I FIR
TR Ui, R, niE L b 1655 RoL0oxH
Wiz, AT A PRI ERENC, SSRREORBEBRE T,
HTOFELHR e R 54 FRIEIZ5 AOBEZC X
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b, BlAcfibh, TOHRRXT Lo, ARHET
3, REHC X v&EVOBEFELA ORI, $i, EEE
12, 14 A B oRBHCOWTDH, EH UTHEM L HFE S
hic, —77, A74 FRIGERIEEEEARE 165 <8
B LIk I A, BAIOKEE A YR8 1§ B UL
PR HIEE U ofiuy, AfEAE L b, BE%6 HELIER:
F AT L HiFE LA (Table 9),

—7, BEBEOMEL, HE%6 08 LEORMEs
B, UAAAKTFOREMATEL, ZOEBORE T
BEf%1I0PB L 4AHE (EG4FSV L VI) Ol
R/ LTy, fioEArEmEsBE LW
otz

A 74 Vb, BEEZCThCL-Th, EFEK4
BIER 7 A L AR TER, - 70, FEFEBMioR
H6 HRDEMENL YL, YA A ARRET2Z ENT
1,

z &=

HHRETOA A D EEIBRI0FEH X hEAR Y,
RIS ~ I Lz, Lo B IcHEFD 43 SR TRER
TEDREI L UDTHRE Shic, CGMMV-W 23, &
HRC LB A5 FEHA SR S h, Wik L, BRI
BECIEMFEED436% T TRFELLY, AvAL
A1 CGMMV-C, TMV-T ¢ & & s eic 2
D, LA TMV-OM VIO THB = LB L N
CIRTRBI, Y 1 A AROZENC T MESR
FHAD - £ LR T VBT, FHHAC KT
5% .9 VBHEFA 758, TERBCKT DA 2GH
EWAL IHOLWICE R T A VIR NS {EHh3,
FoRRhicz EbmbnTwb, LinLisdsn, AEHR
DERNSL LD E, CGMMV-W oy, £Fo
M CESEHELH L ECOfANEE LWL TH
e KTAALADATA FRIGAMEY, PVX KR
5 s BRIR 7 B INB Gl Fosd, BUTHRSR 7 —
THLCEERVCCHRBCHEET 5 - &iaic h S
Bhbo P ELBBREHRE (BEE0HEE) L
TH¥E R RV, RICRBRELEETY — 2RGS0,
& QRSB R EE (16~40 f%) Tk LCOHIFET
Hriwwky, EFEERYNIFTES, CGMMV-C,
CGMMV-W ToORBEFE L2 L, AT/ FRIGT
3, RBB AT O (B IRE) 25 OPIF BRI IR
THHEEINT B9, LT Cl, EEK6R
B (FH10~13 0 Bio A Bl Lid 5) Offfkns,
PR 7 AL ADBENFEETH -0 Eo, BN TLHF

PEZE L UT, EEEEEAR multidish tray R fog
BRI X » TRWERBE S h e, BERERILHIM
HERVBTEDC &, AFCSBEOR YL &,
HROOE2 2L, ¥R EMSs cHET 0T,
X RN EMEC 2 B i EDFIENH B, FIED D~
U — % A7 BB ERIE X b, tray 2R LA,
ERBSBTH Y, PUFD X B TEDY, I,
BHOLERIH, AL AF2Eo—BE LT, dip
B Lo AL AN TOBEREN— B LT w238
#, XL VZWORBELY ET 5w, HimiEyAyviche
R OB R Fh 5,

] 3

1. CGMMV-W #EEISHEDO * .7V DX
(BifsEHPRY) 2V, PEG Tk, SEmOE, BEEE
BEAREOEC L by A L AHF R L

2. H®EXZB\, Adjuvant FHC X5 2EONBE
¥, B 2poiREstic X v, fimFxBic. g
DML 1:1024~1:2048 TH - 7= (BB L 2),

3. BRi=v A0 LiIAA THR LERRN
NSk, BHEACE 2V CH LAR, By hofsiy
Ptk o B, WEA TS, 20 BRI b Rk
$ bbb hi,

4, VYALABYRHERSETAD U (6% Kb+
P YA Fiids e ABREECARE (FRI0BM) 75
LEkwrky, vANAORRPIML DN, TOEMR,
NasPO,, SDS, % v = v & 4 IE (75°C) LT
LEEeE, BHEYRITEDLRIN, PA-T4 (2 v .
= 2R OHHEES) RHENED LR o,

5. BHWZHVICA S A VG, FoYFRe
AT, RESC L VHFRCShAE. Lrde, &
HEOLBEO EBERHRE LTHERL, A4 FRIGRR
REERETBRE L LC S, EHERHEFENTE, o
REECLBShbh o,

6. #Mf&IEEM multi-dish tray %\ 28R E RIS
(microprecipitin test) &£ |1z,

REEMECHE TS e X b, WL L v IFE
wizgh, FRNME VR TEAK,

7. 05% LIS (3, 5-diiodosalicylic acid, lithum salt)
T Etr 085% HR Yy A E BV e T EIKEE: T, BT,
BERERVTHhERE &L LAVCHETY, 1XK0uHE
HhEE IR,

8. REHMBEHBZECERT YA L AHERE ORI
T&EI,
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BERAAL D DRE, BETROLS 7 A LR

AR Shic, BBERIGORESR, RIS AR
4 X D HIEIBENETED - T

100 B, B2B-Tavyinb oA L AFED
BHEAS A PRI BRBFLHT) X TRA &
Zh, EREK6HH GRREF LK TNUBlTH-
oo Flnboh, SRS CHEREMFO Y1 L AHIE OB
HAEATA FRISTHARETH B & &35 -,

10.

11.

- HERE-FFERGE ORAESR LEH

51 A X mt
BaLL, E. M. and BRAKKE, M. K.: Leaf-dip

serology for electron microscopic identification
of plant viruses, Virology, 36: 152-155. 1968
TERE: FRARCBITDIAAD T ANV AFOR
OB, WYY 4 2 ARB BT ESEHESE,
5-11. 1975

FHENR-RIER: A 2RBEF M 7 RORHE
LW, TERBENMEMGEHE B, 4: 13-
35. 1969

Fawy
FRELE 1 7 v 4 4 AT 5%, B¥0%E, 51:
175-207. 1967

. RREERE BB aFrAALALE .

TV TANAR (Favy - GHEEFA2 - v 4
W A) OE R, MEEYYEIE, 1: 37-46.
1966

N RREE- R L BRE - TR ER-BIFERORUE
B AAACKTLFv ) c BUEES AL -
ANA—AA N ROBER LORBCKST H5HES
L OBGR, HEERER, 37: 34-42. 1971
MATTHEWS, R. E. F.: Serological techniques
for plant viruses, Method in Virology, 3: 201-
241. 1967

Nozu, Y., TocHIHARA, H., KOMURO, Y. and
OKADA, Y.: Chemical and immunological char-
acterization of cucumber green mottle mosaic
virus (watermelon strain) protein, Virology, 45:
577-585. 1971

WAHENE-LEH— NS R BT AL AD
EFEKE X 5 RE—leaf dip serology—, HiH
7Rk, 40: 118. 1974

PUBEIURE-2 5 RN B Mdb®REs 0 Micro-
precipitin test Z-2\~C, HTEFEH, 42: 386-387.
1976

WELBE - PERE: =27 VRBMEEF 794
AR O F AN L MEEMERE X TbAEAN
DRALLBERC OV TO—E %, HEFH, 40:
52-58. 1974

12.

13.

14.

1.

UYEDA, 1., KojiMa, M. and MURAYAMA, D.:
Purification and Serology of bean yellow
mosaic virus, Ann. Phytopath. Soc. Japan, 41 :
192-203. 1975

VAN REGENMORTEL, M. H. V.: Plant virus
serology, Adv. Virus Res., 12: 207-271. 1966
VAN SLOGTEREN, D. H. M.:
microreactions with plant viruses under paraffin
oll, Proc. 2nd Conf. Potato Virus Diseases, 51—
54. 1955

Serological

Summary

Viral antigen was purified from cucumber

plants infected with CGMMV-W by sucrose den-

sity-gradient centrifugation following clarification

by a chloroform and n-butanol mixture, concent-

ration by PEG precipitation and differential cen-

trifugation.

2.

Purified preparations emulsified with Freund’s

complete adjuvant were intramuscularly injected

twice into rabbits and additional two intravenous

injections were made.

Antisera obtained had titers

1/1024 or 1/2048 by ring precipitin tests.

3.

Successive inoculations were made by punc-

turing 20 cucumber seedlings with a small bamboo

stick, immediately after it had stuck into the stem

of diseased Lagenaria siceraria plants.

Infection

occurred until 20th plants, though infections did

not

4.

occurred successively.

A small bamboo stick immersed into extracts

of diseased L. siceraria plants were sterilized by

chemical treatments with chlomic acid or 5%

NaOH solutions for 10 seconds at room tempera-

ture.

Other chemicals such as NazPQ, SDS, and

tannic acid were also effective when used at high

temperature (75°C).

5.

Detection of serological reactions by slide

tests was rather difficult when crude extracts was

used as a virus source.

Reaction, however, was

clearly detected when the supernatant of low

speed-centrifugation of crude extracts was used

as antigen.

More precise detection was made by

using a dark field microscope.

6.
multi dish trays instead of petri-dishes.

Microprecipitin test was modified by using
Only each

of 0.025m/ of antigen and antiserum was sufficient

for this tray. Detection of reactions became more

sensitive under the dark field microscope.

7.

A clear precipitin line between CGMMV
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antigen and its antisera was observed in immuno
double diffusion tests by using agar containing
05% LIS (3,5-diiodosalicylic acid lithium salt).

8. The CGMMY antigens attached by its specific
antibodies were easily detected under an electron
microscope by leaf dip serology.

9. The CGMMYV antigen from the affected
watermelon fruits was also detected by micro-

precipitin test. Titer of the antigen from the
rind of the fruit was slightly higher than that of
inner part of the fruits.

10. The CGMMYV antigen from the L. siceraria
plants without any symptom 6 days after inocu-
lation was able to detect by slide test under the
dark field microscope. These plants developed
symptom 10 to 13 days after inoculation.

Explanation of plates

A-B. Serological reactions of CGMMV-W by slide test under the dark-field microscope.
A. Strong reaction after mixing both a 4-fold diluted sap from the affected L.
siceraria plants and the 8-fold diluted antiserum.
B. Moderate reaction after mixing both a 16-fold diluted sap from the affected L.
sicerarta plants and the 16-fold diluted antiserum.
C. Control. No reaction occurred in this mixture after mixing both a 4-fold diluted
sap from the affected L. siceraria plants and saline.

D-F. Serological reactions of CGMMV-W by means of microprecipitin test under the

dark-field microscope.

D. A typical reaction after mixing both purified virus preparation (0.3 mg/m#) and

the 16-fold diluted antiserum.

E. A clear reaction occurred after mixing 40-fold diluted sap from the affected
cucumber plants with the 4-fold diluted antiserum.

F. Control. No reaction occurred in this mixture after mixing 40-fold diluted sap
from the affected cucumber plants with saline.

G-H. Serological reactions of CGMMV-W by means of agar gel double diffusion test

using 0.85% agar containing 0.5% LIS.

The numbers on perpheral wells mean the reciprocal of antiserum dilution.

G. Purified preparation (0.3 mg/mé) as antigen (P) was used.
H. 2-fold diluted sap from the affected cucumber plants as antigen (C) was used.

I. An electron micrograph of purified preparation of CGMMV-W.

PTA stain. X52,000

J. An electron micrograph of leaf-dip preparation mixed with antiserum against CGMMV-W
showing a relatively large antigen-anoibody complex.

PTA stain. X36,000
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