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Sumrmary

Two isolates of watermelon mosaic virus (WMV) were obtained from pumpkin leaves
showing mosaic symptoms and vein necrosis symptoms, and designated isolate 1 and 2,
respectively.

Of thirty-nine species in eight plant families, twenty species were infected with isolate
I and twenty-two species with isolate 2. Isolate 2 was infectious to all of ten species of
cucurbit plants tested and produced stunting or leaf malformation with mosaic symptoms
on five plants, Cucurbita maxima et al.  On the other hand, isclate 1 was infectious to other
nine species of cucurbit plants than Luffa cylindrica, inducing mild mosaic symptoms on
C. maxima et al.  Isolate 1 was infectious to sweet pea, and isolate 2 to crimson clover and
Gomphrena globosa. Both isolates systemically infected spinach. In extracts from C. maxima
leaves, the thermal inactivation point was between 55 and 60°C, the dilution end-point
was between 10-4 and 10-%, and the longevity i vitro was for 18-22 days at 20°C. Both
isolates were transmissible by AMpyzus persicae and the inclusion bodies were observed in
epidermal cells of infected leaves of spinach and pea et al.  Flexuous virus particles with
a length of 700-800 nm were found in leaf dip extracts from C. maxima leaves infected with
both isolates.

As these results were in general agreement with the hitherto reported description
on WMV, both isolates were identified as WMV. However, both were regarded as new
strains of WMV on the basis of some differences in host range, symptoms and physical
properties from those of WMV previously reported in Japan. Spinach was considered to
be a member of overwintering plants for WMV,
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Host range and symptoms of isolates 1 and 2 of watermelon mosaic virus.

v

T

Test plants

Isolate 1

Isolate 2

Inoculated leaves

Upper leaves

Inoculated leaves

Upper lcaves

Cucurbita maxima 0 Ve M Ma 0 Ve Vchl Cs Mo Ma
Cucurbita moschata 0 Ve M 0 Ve Vechl M Mo Ma
Cucumis sativus 0 Ve Vb SM 0 Ve Vb Mo Ma
Cucumis melo L.

var. makuwa 0 Ve Cs SM 0 Ve M Ma Stu
Cucumis melo L.

var. conomon 0 Ve Cs SM 0 Ve M Ma Stu
Cucumis melo 0 Ve M Ma 0 Ve M Ma Stu
Citrullus vulgaris 0 Ve Vb M 0 Ve M Ma Stu
Lagenaria leucantha 0 Ve Vb Mo Ma 0 Ve Vb Mo Ma
Benicasa hispida 0 Ve Cs SM 0 Ve Cs SM
Luffa cylindrica 0 - 0 Ve Vehl M Ma
Vicia faba 0 Ve Cs M 0 Ve Cs M
Pisium sativum 0 Ve Cs M 0 Ve Cs M
Astragalus sinicus 0 Ve M 0 Ve M
Trifolium tncarnatum 0 — 0 Ve Cs SM
Phaseolus vulgaris

cv. Kairyo-6tebd Cs Ns Vn Ve M Cs Ns Vn —

cv. Masterpiece Cs Ns Vn — Cs Ns Vn —

cv. Kintoki Cs Ns Vn — Cs Ns Vn —

cv. Edogawa Cs Ns Vn e Cs Ns Vn —
Lathyrus odoratus 0 Cs SM 0 —
Spinacia oleracea 0 Ve Cs SM 0 Ve Cs SM
Chenopodium spp. Cs NI — Cs NI —
Gomphrena globosa - — NI —
Sesamum japonicum 0 Ve Vb M Stu 0 Ve Vb M Stu

Abbreviations; Vb: Vein banding, Ve: Vein clearing, Vchl: Vein chlorosis,

M: Mosaic,
Necrotic spot,

Ma:
0: No symptom,

Cs: Chlorotic spot, Malfomation, Mo: Mottle,

NI: Necrotic lesion,

SM: Slight mosaic,
Stu: Stunting, Ns:

—: No symptom and reisolation.
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=7 vv e vudy (Cucumis melo L. var. makuwa Maxino 44 » C. melo L. var.
conomon MAKINO GHEFIHE A & D) @ MR 1 TR ERBILER L, *ORICBHLE
EACZEIREE 1~2mm OBRFERGHER TR YA 2 ﬁEUt EM oo, SUEEE2 TR 13
BERBLERL, B2RALP/NY LS > TEF A 7R EE - 7. 5 33ELIE O L3 c R
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TRIEF DGR, DML UTHBRE LR, Mkl Uk (Plate 11-0).
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# @_f'fL/'i'\ T=Y A4 7HERE & L7929 BB AA 6 - (Plate I1.D).

~ * (Vicia faba L. @BINELE) « = > ¥ v (Pisium sativum L. 5y PN ANRIN:: b
# 35/ ) CESPHERRIC XD, LA SR AL A G B G G A  LT R e A AR & 72 -
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79 by a—=— (Triforium incarnatum L) : 53Hkk 1 CRBREIE 2 &5 b 3R D
BbNigh o, k2 TR EMIEQEIRBLIEC b, SBEMERGHALE L TR e 4 2
IR EI -7,

7 B B (C. amaranticolor Coste & ReYN., C. album L., C.murale L., C. quinoa WILLD.) :
4 WAk DBREIE 1A 2~3 mm OO S EAE DT, Db ICHREEDMIER S L1525 7.

R vy (Spinacia oleracea L. FREIRIRAL) @ WM EERRIC & D AT 33 IRB LA 2 L 72
DU TGRSR A R TR 4 2B & 75 5 72 (Plate T.F).

= F 2y (Gomphrena globosa L)« Witk 1 TRBHEEISEL LA - o8, Mk 2 o
BRI s R A 6T, ORI RRE OO A ZLE Uiz (Plate II-E).
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Table 2. Thermal inactivation point of isolates 1 and 2 of watermelon mosaic virus.

50°C 55°C 60°C
Virus Replication
Treatment  Control  Treatment  Control  Treatment  Control
1 63 131 e —_ 0 132
Isolate 1 2 24 96 4 91 0 100
3 44 233 1.6 30 0 43
Isolate 2 1 26 139 1.6 132 0 123
2 9 68 2.0 69 0 68

Figures in each replication were expressed by average numbers of lesions on 16 half-leaves of

Chenopodium amaranticolor.
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Table 3. Dilution end-point of isolates 1 and 2 of watermelon mosaic virus.
10-3 10-4 10-3
Virus Replication
Treatment  Control  Treatment  Control  Treatment  Control
1 2.6 73 0.1 54 — —
Isolate 1 2 3.2 58 0.6 51 0 51
3 1.2 38 0.4 39 0 31
1 0.9 20 0.2 18 0 22
Isolate 2 2 2.9 46 0.5 68 0 75
3 1.6 41 0.4 44 0 44

Figures in replication 1 were expressed by average numbers of lesions on 20 half-leaves of Cheno-
podium amaraniicolor.  Figures in replications 2 and 3 were expressed by average numbers of lesions

on 16 half-leaves of the assay plants.

Table 4. Longevity in vitro of isolates 1 and 2 of watermelon mosaic virus.

Days after incubation at 20°C

Virus Replication

10 12 14 16 18 20 22

1 2.4 5.6 3.8 11 3.6 2.3 1.8 0

Isolate 1 2 14 29 11 16 0.3 33 1.8 0
3 — 77 6 2 1 0.3 0 0

1 4 6 0.9 15 7 0.2 1 0

Isolate 2 2 3 1 1 0.3 0 0.3 0.08 0
: 12 0.6 1 0.6 0.06 0 0 0

Figures in replications 1 and 2 were expressed by average numbers of lesions on 12 half-leaves of
Chenopodium amaranticolor.  Figures in replication 3 were expressed by average numbers of lesions

on 16 half-leaves of the assay plants.

Table 5. Transmission of isolates 1 and 2 of watermelon mosaic virus to pumpkin (Cucurbita
maxima) by aphid (Myzus persicae).

Numbers of plant

Virus Replication
Test plant Infected plant
Isolate 1 1 8 5
2 6 4
Isolate 2 1 8 8
2 6 6
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Table 6. Comparison of host range and symptoms of two isolates in the test and three isolates of

watermelon mosaic virus reported in Japan.

Isolate 1 Isolate 2 Inoue (1964)
Komuro Nishi
Test plants Inocu-  Upper Inocu- Upper  Inocu- Upper (1956,  (1965)
lated lated lated 1962)
leaves leaves leaves leaves leaves leaves
Cucurbita maxima 0 Ve M Ma 0 Ve Vehl 0 Ve Vn Mo -+ M
Cs Mo Ma Ma
Cucurbita moschata 0 Ve M 0 Ve Vchl 0 Ve Mo - M
Mo Ma M
Cucumis sativus 0 Ve Vb SM 0 Ve Vb Mo 0 Ve Vb Mo - M
Ma
Cucumis melo 0 Ve M Ma 0 Ve M Ma 0 VeVn Mo -+ M
Stu Ma
Citrullus vulgaris 0 Ve Vb M 0 g/'c M Ma 0 -+ M
tu
Benincasa hispida 0 Ve Cs SM 0 Ve Cs SM 0 Ve Cs Mo +-
Ma
Luffa eylindrica 0 —_ 0 Ve Vchi M 4 Ve
Ma
Vicia faba 0 Ve Cs M 0 Ve Cs M 0 Ve Cs Mo VecM M
Pisium sativum 0 Ve Cs M 0 Ve Cs M 0 Ve Cs Mo VeM e
Chl
Phaseolus vulgaris
cv. Kairyo-otehd CsNsVn Ve M Cs Ns Vn — CsNs VecCsMo  — —_
Vn
cv. Masterpiece Cs Ns Vn — Cs Ns Vn — Cs —
cv. Kintoki Cs NsVn — Cs Ns Vn — — —
Triforium incarnatum 0 — 0 Ve Cs SM 0 Ve Cs Mo —
Lathyrus odoratus 0 Cs SM 0 — 0 Cs —
Spinacia oleracea 0 Ve Cs SM 0 VeCsSM  — — —_ —
Sesamum ja[wnicz)m 0 Ve Vb M 0 Ve Vb M 0 Ve Mo Stu —
Stu Stu :
Gomphrena globosa — - NI — — — j_— L

Abbreviations; Vb: Vein banding, Vc: Vein clearing, Vchl: Vein chlorosis,
Vn: Vein necrosis, SM: Slight mosaic, M: Mosaic, Ma: Malfomation,
Mo: Mottle, Stu: Stunting, Cs: Chlorotic spot, Chl: Chlorosis, L: Local lesion,
0: No symptom, -—: No symptom and reisolation.

Table 7. Comparison of physical propertics of two isolates in the test and three isolates of
watermelon mosaic virus reported in Japan.

Physical properties Isolate 1 Isolate 2 Inoue Komuro Nishi
(1964) (1956, 1962) (1965)

Thermal inactivation

point (°C) 55-60 55-60 55~-60 50-55 50-60

Dilution end-point 10-4-10-5 10-4-10"% 5% 10-%-10~* 5x10-%-10-% 10-%-5x1-3

Longevity in vitro
(Days) 20-22 18-22 8-16 5-10 2-3
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Explanation of Plate I

Symptoms in different plants infected with isolate | of watermelon mosaic virus.

A. Mosaic in an upper leaf of pumpkin (Cucurbita maxima Ducs. cv. Chikanarihdké).

B. Mild mosaic in an upper leaf of cucumber (Cucumis sativus L. cv. Kurumeochiai H).

C.  Mottling and malformation in an upper leaf of melon (Cucumis melo L. cv. Kossaku).

D.  Necrotic spots and vein necrosis in an inoculated primary leaf of kidney bean (Phaseolus vulgaris
L. cv. Kairyo-6tebd).

Mosaic in trifoliate leaves of kidney bean (Phaseolus vulgaris L. cv. Kairyo-6tebd).

O

Chlorotic spots in an upper leaf of spinach (Spinacia oleracea L. cv. Jirdmaru).
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Explanation of plate II

Symptoms in different plants infected with isolate 2 of watermelon mosaic virus.
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Vein chlorosis and chlorotic spots in the first leaf of pumpkin (Cucurbita maxima Ducs. cv.
Chikanarihoks).

Mottling in an upper leafl of cucumber (Cucumis sativus 1. cv. Kurumeochiai H).

Growth reduction in the third leaf of melon (Cucumis melo L. cv. Kossaku).

Malformation in an upper lecaf of sponge gourd (Luffa ¢ylindrica Roem. cv. Futohechima).
Necrotic lesions in an inoculated leaf of Gomphrena globosa L.

Malformation in upper leaves of pumpkin (Cucurbita moschata Ducn. cv. Higowase No. 2).
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Explanation of plate III

Inclusion bodies in epidermal cells of different plants infected with isolates 1 and 2 of watermelon

mosaic virus.

A.

B.

Inclusion body in epidermal cells of broad bean (Vicia faba L. cv. Kawazoezairai) infected
with isolate 1.

Inclusion body in epidermal cells of pea (Pisium sativum L. cv. Futsukokubzaya) infected
with isolate 1.

Inclusion body in epidermal cells of pea (Pisium sativum L. cv. Futsukokudzaya) infected with
isolate 2.

Inclusion body in epidermal cells of sweet pea (Lathyrus odoratus L.) infected with isolate 1.
Inclusion body in epidermal cells of spinach (Spinacia oleracea L. cv. Jirdmaru) infected with
isolate 1.

Inclusion body in epidermal cells of spinach (Spinacia oleracea L. cv. Jiromaru) infected with
isolate 2.

N: Nucleus, I: Inclusion body.
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