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ANEFREZAFLIHAL A TR REA
HAEZFEHE EMEE LB

ook’

BE . KB 2 ANBEN TN FRERE Y (Chenopodium amaranticolor F. C. quinoa) I
PR R EOREL o FIR AR R 2 ERE » BLs AEREALE » EElE C. amaran-
ticolor bz REHREEEIEEARM - {ELFER 2 BRIREE C. quinoa B RyRIFRBEH W I
o » FTRA 2 BRI E 2 G IR ALl 0.025 M ZAcR ikte » AERREAEERILL 0.1%
> Sodium diethyldithiocarbamate (DIECA) #REAF o C. quinoa IR EBERE
o — IR B P R R EE S RN » BRI Z KD ALK o

FUR F3b 535 T 9 BERAS (R LR AR R (277 (pure isolate) o JhAnfids I W]
SRR N A2 20 » B ARG R A T IR > B THRANTI 2 BRDELS » Jiiil TS €5 ORI 2200
TOAZE 7S T BB B o BRI b — i 2 %5 o Bl (PR FARERL B S 2 VS Y
y Hidh B LR L2 id s R RS2 ER o

GO R 2 PR TSI B > e ~ MEATRIE - MR - BIFERE B UURERE
LN EREHEZTR o

EEKMERFNEER 64 25BN AR « KB RIPTES M4 » ERERRNEEER
MAEEANER » N4 284 mREFRBEARTRGEEELTITE > HERZE  £FZI
FEEAGERE LITER o BB Z AR b & A BB 2 IR SUR o JEWT B a0 R I B R R AR I B
WIBH > ASEE T 2 R SR S A LA B RS R  ERE R M ER R - RESNEE
B R BEE R O EE » AR ERE « HEERLAERANBEZRE » BREREANREARR
B o

EFs (1978) RIEAFREZIT g « HEEE « BN RETREBSHE - EA/KRLT
# %% (Papaya ringspot virus) % o ibf5FEH 1945 4 Linder et al *® EBBRERRE
DAZK » S0 2 R B R e et R4 M BB B &80 s (B & BRI A2 R BB RA 70 77K -
i Florida f# i Distortion ringspot virus ™'V, Faint mottle ringspot virus ®!" » MEE
FAIGE A ringspot virus 1 » SEERERZ RE > MRRZEEERZEY  AEER - TBEL
BTRILRB RS L RERA Y RMERERABZER - ERANERRZELH R BES R
B s ASBIREEAG (1979) 2 HiZe M ERGH AN E 5 R R eE » BERE EMEEZRERNE
WE AR BEER AR ¢ > RENESZANERRRELETRZEIGE » &
BEREZ BGER » AN AEZHEFMNER » TMEARHN LERNZLE » ERRTELFL
1. EEEALERRT WERE F 893 4 - AWENTEREEFHEZAGPREE NSC—67B—0409—08(10)

ZEG R o
2. AFEVIRERELE o EHEYE EpR TR o




208 FREERRETIIE A 28 B 3 1979

AR T LA - NRLEREZ IS HERIR (pure isolate) i 2 R 48T » AW
HEVRERNER BB —MRRBZ i UTRARENREGEEZTEE » TRkTS 5 8REs
TREEMEALE » BHEDPRBRIIEZHER -

o HE R A&

FABRGRINZE A HETT » BX5H J0TRT 0 52 UM 115 5% SR TR DU AR BE N B 2 (BB PR B » TR R I
B E B R A B R Z R B 2 SO BRI > AR N BT 0B 2 b4 0 AN -
A7 > REBET R FEENIGLL 10 78 (ml/g) 2 0.025 M BSM&i » pH 7.0 94
0.1 % Sodium diethyldithiocarbamate (DIECA) » JEREBISHSEAE » SIS R LURTEE T
W NELEER 400 HEMBARTEMIEN LK S58% B EAKEERES BT

—  FRBREZHBREERHERBRIEEARRZEE | R KT R RE R aaY Ch-
enopodiumamaranticolor . C. quinoa I s JRBEHELH% » Ll pH 7.0 2 0.5,0.25, 0.05, 0.025
% 0.0125 M HFHBETFREZ BRI » 18— 2 BB  SERALSTE L &
—ERERBEEE AN » FEREEAY » BB K-

S ARABFEANERTAMEEANZEE KB E—RERERENL > L4&% 0.19% So-

Infected tissue

' grind in homogenizer with 0.025 M phosphate
buffer, pH 7.0, containing 0.1% DIECA
squeeze though cheesecloth
centrifuge at 3000 rpm, 15 min

ppt supernatant
centrifuge at 10000 rpm, 60 min

pellet supernatant
resuspend in PB ‘ centrifuge at
centrifuge at 3000 | 20000 rpm,
rpm, 30 min } 60 min
l ' N
pellet supernatant
supernatant resuspend in centrifuge at
PB centrifuge 25000 rpm,
at 3000 rpm, 60 min
30 min |
pellet supernatant
resuspend in centrifuge
supernatant PB centrifuge at 30000 rpm
| at 3000 rpm, rpm, 60 min
‘ 30 min
i pellet supernatant
supernatant resuspend in
P | PB centrifuge
| at 3000 rpm,
30 min
i |
i supernatant
| | |
. ‘ |
P10~ P20 - P25 P30 S30

L. EREpftOZBReE

Fig. 1. Procedure of high speed centrifugation.
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dium diethyldithiocarbamate, 0.25 % 2-Mercaptoethanol, 0.25 % Thioglycolic acid,
0.01 M Sodium sulfite % 0.025 % L-Ascorbic acid % E@BFERZ 0.025 M BEAE H L -
pH 7.0 » 5 BUERHEEIRINE o F—RImsEE - BEE R

= HERNE R ERREHARA RS EEREER MBS « BRANERER  C.
quinoa L » FERHEIILBUAER K IR REHHE » #4801 C. amaranticolor LJWEMRBHEHAT &
FRIFIREE » REMHAINE LT il mEE 2 R » SR EEAARNE » BEE K-

CHRRSZABESTHESAE L RNZHZER ¥ C. quinoa 2B REHRBIHE=RK
TEEEEEER » EERAINE LR T RN ER R R R REN A B 22t
S - > 30 REFRIGIEMEENE R AR LT RS -

T WEEEZNE ARG 4 EREEESI 10 T8 (v/w) ZHiE m s AR INIE A ERE
BRETR 3000 rpm EEO 15 582 EBWIER 10 (GRRTRIR o METIE o WA IE fRor
1.2 cc ZiHwmHRE 78 mm » /€ 8 mm » B 7 mm ZHEF  HMAERZKE (water
bath) PIpER 10 448 » BEENEGH DLE AN H > B RE EURER 2 o PIER S IRIER
FEH SR —EE R —30°C THE » B—ARNER 4°C THEHE » 24 NEHRSIE
iy R > Tt @0, 3000 rpm EEdy 15 548 » I LB IPIEREENE LIILELG IR
TR B4 o i B RN USRS SR LR R W W R B OSR IR EE » KR T TR RN
LY R o UM VRS » RIS IRE R 20°C il B HUERR IR 808 - DAPUER
A o PR F BB O R e ) 2 B LR » (RIRIRIE 1 FTBERE TaER » FTB 2 &80 LB
IEKRLT JiHEERET DU S ) 2 844k, o AAERBRF R 3000 rpm T3 Heraeus Minifuge B
DSk s Hpp#EEgLL Hitachi 55 P-2 #BEEEC 2 RP 50-2 #/E (rotor) RTETT °

& S

—  FARECHREGEENERRREEEANZEZE IR C. amaranticolor & C. quinoa
EPHERERE  NE-FIRZ AER R R RS EE S EREENARNE L > SRNE 1

A > = RS b - HeR ® 1. TRBEZHBEENHRTRERERRZY

C. quinoa 2 JEiRBER LAlal 5222 Table 1. Effect of different conc. of phosphate buffer, pH 7.0,

AR EHHEE M C. amara- on the re-inoculation of single lesion to papaya.

nticolor BRI R — Z

Tho HEMBEERLL 0.025 M & B ® No. of papaya infected

TR o Treatment from C. amaranticolor  {rom C. quinoa

= FRERHHERDRIEEE T T T T
KRz 88 05 M 0 °
PR AR - REEEE 0B M 0 2

Bz 0.025 M 2B B 005 M 0 3

BEFETFREA > KR PR 0.025 M 0 8

BB o HEERmE 2R C. 0.0125 M 0 4

amaranticolor 27 Ry ERIR BRI IR water 0 2

EREZEARN > T C. quinoa 2
AEmEMER L 0.01 M Sodium ¢ BfE 10 BRRE Z BRI -

sulfite BTz B R ERD) No. of papaya seedlings infected per 10 plants.

Sh o FoppruAE B E RS EERT) » HbELL 0.1 % 2 Sodium diethyldithiocarbamate (DI-
ECA) 2 REtE -
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& 2. BEEREHEBRERELAN 2B
Table 2. Effect of several reducing agents on the re-inoculation

of single lesion to papaya.

1979

- a 3 ] R \
3 i ’ No. of papaya infected

}?,i‘izb

Treatment from C. amaranticolor

01 % DIECA

0.25 9 Mercaptoethanol
0.25 % ; Thioglycolic acid
0.01 M  Sodium sulfite
0.025 % : L-Ascorbic acid

O O O o o

from C. ¢uinca

15
11
5
0
6

a. 0025 M ZHAMIEENR » pH 7.0 &2 8 mREE -

Reducing agents and its conc. contained in 0.025 M phosphate buffer, pH 7.0.
b. fEfE 20 BRANE 2 BmK -

No. of papaya seedlings infected per 20 plants.

10
5008 essees Virus cenc.
&
I ——T -1
SAL -8
SN
~ AOOF s/ \* >
Z g\ Z
2 ] )
2 e
5 £ so0f w2
9 7 oo (©
® “ @ o
2 %
< a o
»g—- % =2 & o
2 200 g
& 2
o [
100k
-0
N N N A R
0

Days after lesion appearance
2. FRBEH BRI BT A R B T AR o R e
Fig. 2. Virus conc. of single lesion after lesion appearance and its
infectivity of re-inoculation to papaya.

Z AERRERRERRREARS SRS R EREREANZ R E

BRARERER C. quinoa L £ RESHBEH B 15 I — K B RS0 BIFT & i T e
P RRLRHEI R R AR LR BRI A2 FmBE R » T AR AL 2 R D IR 5 o

M HRRFZABRSEHEZNE
RIBMI=HZ AR > B 0.025 M ZB#@F > pH 7.0, B4 0.1 % =~ DI
quinca 2 FyEAHEHBAE AR UIRBEE C. quinoa 1 » MLEBEF=HISH 2

T HZ

ECA» R C.
fe— R B

EERLEE #£5 EET 725 MR KRS80 T B P R SR I 0P 4R 4 2 K I e 53 B — R 7 TSR
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#* 3.

REMAFREZTFIHERRE

Table 3. Host reactions of two isolates of Papaya ringspot virus.

gt B Fﬁ

Test plants

#

Chenopodiaceae %f}

Chenopodium amaranticolor
C. quinoa

Cucurbitaceae FfEf}

Cucurbita moschata B\
Cucumis sativus FHIN

(FTEMMI)

G
Luffa cylindrica #tI
Citrullus vulgaris

CHREELD .
Momordica charantia X
Lagenaria siceraria

Lenguminosae H§}

Arachis hypogaea Tt4=
Cassia ocidentalis WEHES.
C. obtusifolia

Glycine max KH.
Pisum sativum BikL
Phaseolus vulgaris 25

Vigna sinensis FLE

Solanaceae Fifit

Capsicum annum BHl
Lycopersicum esculentum hii
Datura Stramonium BFCH
Nicandra physaloides
Nicotiana glutinosa fBHL

N. tabacum var. B49 JEEL

N. debnyii {BE

Solanum melongena Fi¥
Petunia hybrida FEH

Amaranthaceae HF}

Amaranthus viridis BH
Gomphrena globosa T HHL

Cruciferae +%{EF}

Brassica chinensis HZ%E
B. oleracea HE;

Compositae ZF}

Chrysanthemum coronarium {5

F E R E E]

Reactions Recover test
Virus I Virus 11 Virus 1 Virus II
L-L L-L - -
L-L L-1 + +
V-C M. V-N + +
(D) (D) + +
M M + +
M M + +

M

1R

P

(10 T T O T O I A

Py

et

|

b+

I N A

[ T T T 1+

NERERERN

|

L-L : Local lesion fHEWHHE ; V-C: Vein clearing ZE[RE/ ;5 M : Mosaic {5 V-N
WESEIE 3 () : Symptomless host % E 5 — : No infection MEEHE; + : successfully recovered [g]

BRI

: Vein necrosis %
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FRECZAMRARE (pure icolate) » AHFESHEMBLZRFEEH/E Virus I 12 Virus Il o Virus
I RRSAR TR BRI AT RO BUR B > TR ETIE R REIR Bk (vein-clearing)  BRNGE & EHTE
1 VNI RS R S (TS i T R (T Uy RIS R B A ) TR > AR
FEMPE (7 ) < Virus 11 !EK}'E;Z’.TF!}HiT\‘:'fEF&‘[?f‘iﬂ_Fjﬁﬂ?Z'f’k%m o T A HEER S LT 27§ 9 1
(B7) o pbim G2 RSB SRR =R » BRI 3% 00 DU IRE R R B L2 VR
Wil » FEPEIN ~ PEE IS ERT S G2 R B S IR S > (FRR IR 2R e iR s A BT R W)
» Virus T {5 CENEE(Y > 1 Virus 1T BBER B IRATL ThE

B RS (Vein  necrosis)
At (E7) -
49, Virus 1 40
e ciady .ru .
, _ [ Freezing
peeecemn Virus K
:mH- a0 f B9 cx
Z Z
2 °
o o 5
L ~ ak
4] x® o
2. \ z
Q [y °
3 3 =
w “ »w
“’T \ iy
[}
|
“ .
Y
i) . Bl
) 4 45 58 55 60 ) 50 Virus 1 Virust

Temperature (°C)

3. Virus I 7 Virus 1T Z sk pse

4. Virus T % Virus II Zibsilk e
Fig. 3.

Determination of thermoinactivation Fig. 4. Determination of infectivity of Virus I
point of Virus T and II. and II after freezing and thawing.

125 F
——— Virus I
o-====0 Virus IL
100 &
5 60
g —— Virus 1
o LN o---==0 Vjrus I
— Z
g SopF °
o °
=] ~
@ = n
w
s o
25 2wl
10
ok
g 1 1 2 e . o it S e~
NPT P EUE Sy St s s meere
w' w0 0?0t 0 g ' 2 3 & 5 8 1 08 9 w0 M a2
Dilution

_ ~ Longevity (days)
5. Virus I % Virus Il ZRERIE 6. Virus I % Virus II ZiHEFEEIE
Fig. 5. Determination of dilution end point Fig. 6. Determination of longevity in vitro of
of Virus] and IIL Virus I and II.
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- HENEZ TR

R R S TR T B Bk R 2 455 » Virus [ 2T BES  45—50°C » 7 Virus 11 &
FFS 55—60°C (Bl 3) o HfE —30°C (oh24/NRF i » JRI 1R B B PSS » Virus 1 8
PRI 12.5 9 » T Virus IL BURA 111 9% » (A= 4082 F » Virus 1 2R 057
e Virus I1 25724 (B4) o ZiRT52 RAEMEHIEEESTE » Virus T 45 102105 j Virus
IT 75 107107 (|8 5) o HugEfpfrt 20°C seifhrh » Virus I wifg4y 10-11 KZEGT >
Virus IT {EfR% 7-8 K ([E6) o itk 1 FIRBRRFE 2 a2 By » &5
K AFTR > Virus 1T Zf 30000 rpm (69400g) TFJiRESE201F4 » 1 Virus 1 # 25000 rpm (
48200 g) TRIWITEZIIRE o

® 4. TRBEMORBEERENZEE

Table 4. Infectivity of each fraction after high speed centrifugation.

ML B R OH o e

7 # Infectivrity of each fraction
Virus P 10 P 20 P 25 P30 s30
Virus 1 ) 92 232 35 0 0
Virus II 57 171 17 5 0

a. AEER ERTREHZTHIE -
Average number of local lesions on 5 leaves.
HOOW

HEEERRBFRTH@RBRFI AU LRERARY: » —BITHRZHET (D1250) ,
R AR T2 0 BT R B LA RE B AT R (T2 eVt > HS EAS B ER T
TEREMRREBZ AL (V197 > JrhE AR RS R S R R B » U@ 5% Cook
(1970) BMEIhi#%E Papaya ringspot virus % Papaya mosaic virus JnflE4 1 » % Kul-
karni (1970) bDARBEGEES BEHSER Papaya decline 2 =@ 90 o A B AN 2 HEET
fEfami 3 (C. amaranticolor T C. quinoa) LMEUREHEE VP » (AIRIEARS L 4 C.
amaranticolor L2 JRERiREARERERAL L Y » HEREBREES MRRE

AWEZRERBAER T AT R RE BB OREAREERE » REEE C. ama-
ranticolor 2 B8 RFNRBEEIEE AN o BRI B Z AT &2 K Bi41%E  (inhibitor) &
B *%* o (BFI C. quinoa Az HREE S » AIFT I H 8 B BmBEEET AL L » R R
LU 0.025 M RhERRE i » pH7.0 > 45 0.1 % DIECA  FASHIN BLIA S K P OE T EHES 5o Th
B o

AR ERTTEARBE S BRI M EAR N LR FBE R » B Virus I ZRMEWL
BEMRER R SRS > KRERRE SR T RS » /N R B S (R BR kb 88 oty T
MPET > {8 Virus 1T B2 RITE MR AE S50 » 7T R38R _F s 2 B2 B bR 1 o 3 i —
B2 HEHE R REREE » BRI/ RHEHME 2 RIESE 2R » RIS =k
LR ATAC#AY Papaya ringspot virus 7EZFHEE RIE FEBAR o

Thomson (1960) GHHFATRAAEINTRBE THR —REE2R% » HHLEHEE
0o AR BIEAE b E IR T & SRR » R —BIE T R R R TR
» DIITEBR BN ERYT » B ~ RIS ATE R AL o fER7EM B ~ TERIRM: » WH4A Bl B it 3
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1. MEMARETEARLEREBRR 2R
A TERARLE o B D IREANEMERZERRE - C  FEIEALY LIRS HEY
sk o D 1S I RN AN R RER TR SRS E @ 5E LREAREER SR
FECFiE e F B LERERL TREMYRZEREEFRH - G ST EREEDR M EFE
RZBERE o H RSB IEARLE IR ZBEURE -
Fig. 7. Symptoms on squash and papaya caused by Virus I and II.

A healthy papaya. B : wilting papaya seedling caused by Virus I. C : chlorotic young leaves
of papaya caused by Virus II. D : Early stage of wilting symptom infected by Virus I. E :
lethal symptom of papaya caused by Virus I. F : lower leaf of squash showing vein necrosis
symptom infected by Virus II. G : upper leaf of squash showing mosaic symptom caused by

Virus II. H : mosaic symptom of papaya caused by Virus II.

FRLSRBSEEZZEE o Wik Kojima ™ 241 » FIEAREL HERENEREZR
B » Virus T 7 25000 rpm (48200g) FHIFIS22IM Virus IT BIZEH 30000 rpm (69400g)
THEZEZNE » B RENEHAREDS Virus 1T 8 Virus I k> BoERE-Z 5T ERE
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Frgk @ o (AR 3R B AT HE R A RERETE -

B b RER 0 Mo RER T RN LR LRI R GBI, » EEEE EER
HERZER - MREL ﬁﬁﬁ%thﬂ’ﬂﬁm_ﬁ4hzmﬁa,mh —FREZ ARG (
Mmm) R BRI s R AR T s o » A RIS — S0 » IR > R 2T

T TR W R > 7B T R O R R AR B - BB ERZHE - BN
BT ARG AR 7 > FEENEAIREEERRET A28% » (ERR
ZHURE TR FE N ERE R LT o

2 K

it

1-E%%~£&M~ﬂkﬁ‘%%ﬁ 1978 « e A TG Bp BIACTORT - Wiy Pt @] 20 1 133-139

2. [CEE - 1078 « 2Ly A MG BEH 2178 - Bz ARk BN R RTES /N 4 ){JTium L pp. 19°

3-%EE~%%E-NN-Kﬁﬁ&mﬁmkiﬁwzwyﬁ - R A BRET AT 12 1 63-67 ©

4-mﬁﬁ'WW'ﬁ@*}@+Kﬁ%%&ﬂmhw*ulMR&°.4¢Ef“WM}IT;Lm?%@im
3 - pp. 87

5. BHIRAE ~ UEEGE « TS5 - RCERRE - 55 AT - 1976 - R MRBH ZHT SIS GRED Hidpik GG
18(4) 1399

6. Conover, R. A. 1962, Virus diseases of papaya in Florida. Phytopathology 52 : 6. (Abst.)

7. Conover, R. A. 1964, Distortion ringspot a severe virus disease of papaya in Florida. Florida State
Hort. Soc. 77 : 440-444.

8. Conover, R. A. 19684, Mild mosaic and faint mottle ringspot two papaya virus disease of minor
importance in Florida. Florida State Hort. Soc. 77 : 444-448.

9. Cook, A. A. 1972. Virus diseases of papaya. Florida Agr. Expt. Sta. Tech. Bull. No. 750, 19. pp.

10. Cook, A. A. and D. M. Milbrath. 1971. Virus diseases of papaya on Oahu (Hawaii) and identific-
ation of additional diagnostic host. Plant Dis. Reptr. 55 @ 785-788.

11. De Bokx, J. A. 1965. Host and eletron microscopy of two papaya virus. Plant Dis. Reptr. 49 : 742~
746.

12. Fulton, R. W. 1978. Superinfection by strains of Tobacco streal virus. Virology 85 : 1-8.

13. Hitchborn, J. H.. and A. D. Thomson. 1960. Variation in plant viruses. Adv. Virus Research 7 : 167
-191.

14. Jensen, D. D. 1949. Papaya virus discases with special reference to papya ringspot. Phytopathology
39 :191-211.

15. Kassanis, B. 1963. Interactions of viruses in plants. Advan. Virus Res. 10 1 219-225.

16. Kojima, Maloto. 1974. Studics on potato leaf-roll virus. Journal of the Faculty of Agriculture Hok-
kaido University Vol. 57, Pt. 4, 369.

17. Kulkarni, H. Y. 1970. Decline viruses of pawpaw Cuarica papaya L. in East Africa. Ann. Appl.
Biol. 66 : 1-9.

18. Lindner, R. C., D. D. Jensen, and W. Ikeda. 1945. Ring-spot : new papaya plunderer. Hawaii Farm
and Hone 8 (10) : 10-22, 14.

19. Rochow, W. F., and A. F. Ross. 1955. Virus multiplication in plants doubly infected by PVX and
PVY. Virology 1 : 10,

20. Saksena, K. N., and G. I. Mink. 1969. Propertics of an inhibitor of apple chlorotic leafspot virus
from Chenopodium quinoa.

21. Singh, A. B. 1969. A new virus disease of Carica papaya in India. Plant Dis. Reptr. 53 :267-269.

22. Smith, K. M. 1931. On the composite nature of certain potato virus diseases of the mosaic group as



216 FREEREPTIE A 28 & 3 1979

revealed by the use of plant indicators and selective methods of transmission. Proc. Roy.
Soc. (London) B109 : 251-266.

23. Story, G. E. and R. S. Halliwell. 1969. Identification of distortion ringspot virus disease of papaya
in Dominica Republic. Plant Dis. Reptr. 53 : 757—760.

24. Thompson, A. D., and B. A. Pedie. 1965. Studies on a virus inhibitor from Chenopodium leaves.
New Zealand J. Agri. Res. 8 : 825-831.

Isolation and comparison of two isolates of
papaya ringspot virus in Taiwan'

Chin—An Chang 2

Summary

Both Chenopodium amaranticolar and C. quinoa can be used as local lesion hosts
for Papaya ringspot virus. None of the single lesions from C. amaranticolor can be re-
inoculated to papaya seedlings by using 5 different concentration of phosphate buffer,
pH 7. O, and 5 kinds of reducing agents, whereas the single lesion from C. quinoa can
be successfully re-inoculated to papaya in the same experiment. Among the treatment,
0.025 M of phosphate buffer containing 0.1% Sodium diethyldithiocarbamate (DIECA)
is the best combination for the re-inoculation of single lesion of C. quinoa to papaya.
The maximum virus concentration of one single lesion of C. quinoa is 6 days after lesion
appearance, this is also the best favorable stage for re-inoculation.

Following this procedures, we have obtained two isolates of Papaya ringspot virus
which designated it as Virus I and Virus II. Virus I can cause the papaya plant wilting,
while Virus II produces conspicuous mosaic only. The host ranges of these two isolates
are both limited in Chenopodiaceae and Cucurbitaceae. Among the hosts, squash is the
only one whose symptom caused by these two isolates is extremely different.

Thermoinactivation point of Virus I is 45—50 ¢ which is lower than that of Virus II
whose is 55—69 c. Dilution end point of Virtus I is 107*—10° but Virus II is at 107*—107,
Longevity in vitro of Virus I is 10—11 days whereas Virus 1I has only 7—38 days.

Freezing the crude sap of these two isolates at —30 ¢ for 24 hr retains 12.5 % and
11.1 9% infectivity for Virus I and II respectively.

Particles of Virus I can all be sedimentated after centrifuging at 25000 rpm (48200g),
while Virus II needs 30000 rpm (694002) for particle sedimentation.

According to the result, we consider that the causal agents of papaya virus disease
in Taiwan may exist different strain or viruses, it needs further study to clarify this
quesiton.
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2. Junior plant pathologist, Department of Plant Pathology, TARI. Wufeng, Taichung Hsien, Taiwan
431, ROC.
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