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Abstract
Zouba, A.d, A.J, Khan, M. Lopez and Y.M. AFMaqbaly. 1997. Survey of virus diseases of cucurbits in the batinah Region of
the Sultanate of Oman. ArabJ. Pl. Prot. 15(1): 43-46.

A survey of cucurbit virus diseases in the Batinah region was conducted during the 1994/95 and 1995/96 growing seasons. A total oi 320

commercial cucurbit fields were visited betwee October aDd April. The disease irrcide ce ofvarious cucurbit species was detemrined bv randomlv

examining 100 plants in each field. A total of7l6 slmptomatic sarnples were collected from 320 squash, watennelol, muskmelo , cucunber.

pumpkin and bottlegourd fields. Samples were tested for the presance of viruses by enzymelirked irnnulosorbeDt assav (ELISA). The averagc

disease incidence at harvesting time, as assessed by symptomatology, ranged ftom 34.2 to 78.lyo during the I 994195 growing season and 25.6 to
'ts\o dtrrinlll the 1995/96 season. Purnpkin, squash and bottlegourd showed relatively high ircidelce ofviral diseases. Results ofELISA tests.

obtained bv using 8 antisera, revealed the presence ofwatermelon mosaic virus 2 (WMV-2), zrcchini yellorv mosaic virus (ZYMV)- papa)'a ring
spot virus (watermelon strain) (PRSV-W), cucu rber mosaic virus (CMV), squash lrrosaic virus (SqMV), tonato ring spot vims (ToRSV), tobacco

ring spot virus (TRSV) and tomato spotted wilt virus (TSWV). WMV-2 aM ZYMV were the most frequentlv found vimses. Thev were detected in
all cucurbit species throughout the Batilah rcjion. Over the two seasoN of this study, 46% of the iirl'ected samples collected harboured more thall

one vlrus,
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Introduction
Cucurbit crops including watertnelon ((-itrullus lunatus

(Thunb) Mansf.). cucumber (Cucunris sativus L.). tnusktnelon
(Cucumi.s ntelo L.). squash ((-ucurbito pepo L.). purnpkin
(Cucurbita pepo L.) and bottlegourd (Lagenaria .sicerorio L.)
are among the most popular and widely grown vegetables irt
the Sultanate of Ornan. Losses due to virus diseases have

becorne an irnportant lirniting factor in cornrnercial production
of cucurbits. The cultivated area has dropped by approxiurately
507o frorn 1990 to 1994 partly due to dtsease problems (l).
The successive cropping of cucurbits. occurrence of high insect
populations throughout the year and lack of efficient pcst

management practices favoured the build up and spread of
viral diseases.

Cucurbit crops are known to be attacked bl' nlanv plant
viruses throughout the world (2). In the Sultanate of Onran. a

survey conducted by the Ministry of Agriculture and Fisheries
in l99ll92 (2) revealed the presence of cucumber rnosaic vinrs
(CM\I). watermelon mosaic virus 2 (WMV-2). zucchini
yellow rnosaic virus (ZYN{V). squash mosaic virus (SqM$.
watermelon chlorotic stunt virus (WCSU and other
unspecified gerniniviruses. In the United Arab Enrirates. a

neighboring country of Ornan. a whitefly-transrnitted clostero-
like virus appears to be the cause of rvidespread occurrence of
yellorving and stunting disorder of cucurbit crops (4). The
present study was undertaken to further assess the occurrence.
incidence and distribution of cucurbit virus diseases in the
Batinah region which constitutes the rnajor production area for
cucurbits in the Sultanate of Ornan.

Materials and Methods
A survey of viruses infecting bottlegourd. cucumber.

rnuskmelon. purnpkin, squash and watermelon was conducted
frorn October to April during the 1994195 and 1995196
growing season. A total of 320 cornmercial cucurbit fields in

various localities of the Batinah region u'ere visited during
both seasons. Each localitv u'as t'isited at least tu'ice per

season. Field suryeys were made at han,esting tirne br
exarnining 100 plants randornh' selected along tu'o diagonals
across in each field. The nurnber of plants sltowing virus like
syrnptorns such as rnosaic. rnottling. chlorosis. rnalfonnation
and stunting \\'ere recorded and used to detennine the disease

incidence. Leaf sarnples of diseased plants u'ith a n'ide ranged

of sl'mptolns were collected in plastic bags and taken to the

laboraton' for virus identification. Dunng the 199-t/9-5

gror,l'ing season. -t9l plant sarnples w'ere collected frorn l7l
cucurbit fields u'hile during the 199-5/96 grou'ing season. 225

plant saurples rvere collected frour l-[9 cucurbit fields. All
sarnples u,ere tested for the presence of cucurbit viruses bv
cnz.\'rne linked irnrnunosorbent assa\' (ELISA) (:r).

EI-ISA /esl.' During the 199{/9-5 season. sarnples uere assa-r'ed

for the presence of cucurnber rnosaic virus (CMV). squash
rurosaic virus (SqMD. watennelon strain of papaya ring spot

virus (PRSV-W). zucchini l'ellou' rnosaic virus (ZYMV) and
n'aterrnelon rnosaic virus 2 (WMV-2) During 1995196 season.

in addition to the above vimses sarnples n,ere also tested for
the presence of tobacco ring spot virus (TRS\). tornato ring
spot vinrs (ToRSp and tomato spotted u'ilt vinrs (TSWV)
The diagnostic kit of ELISA against thesc vinrses uere
obtained frorn Agdia Inc.. (Elkhart. IN. USA) CMV. SqMV.
TRSV. ToRSV and TSWV uere assal'cd br using the direct
ELISA procedure (3) Plates u,ere coated u'ith 100 ul per u'ell
of prepared antibody and incubated at -[oC overnight. uashed

rvith w'ash buffer. 100 pl of prepared plant sanrples peru'ell
was dispensed followed bv incubation overnight at {oC. Plates

were \r'ashed thoroughlv uith rvash buffer then coated *ith
100 prl/rvell of prepared enzvure conjugate and incubated for 2
hr at rooln temperature. After washing. 100 pl/u'ell of
prepared substrate ( I mg/url p-Nitrophenyl phosphate in
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substrate buffer) was dispensed. Plates were incubated for 60
min at room temperafure and optical density was recorded
using a Bio-Tek Ceres UV900C microplate reader at 405 nm
and 630 nm as reference filters. For ZYMV and WMV-2,
samples were assayed by indirect ELISA method (5, 6). Plates
were coated with 100 pUwell of prepared plant sap, incubated
for I hr at room temperature, washed and dispensed with 100

pVwell of prepared antibody and incubated overnight at 4oC.

After washing, plates were coated with 100 pVwell of prepared
enryme conjugate, incubated for I hr at room temperature
followed by washing. It was dispensed with 100 pUwell of
prepared enzyme substrate as described above. Plates were
incubated for I hr at room temperature and optical density was
recorded on a microplate reader at 405 nm.

Results
Disease incidence and field symptoms.' The average
percentage of plants showing symptoms in cucurbit fields at
harvesting stage ranged from 34.2 to 78.1o/o and25.6 to 75%o

in the 1994195 and 1995 /96 growing seasons, respectively
(Table 1). During the first season, squash showed the highest
disease incidence (78.1%) followed by pumpkin, bottlegourd,
cucumber, watermelon and muskmelon whereas during the
second season, pumpkin showed the highest disease incidence
(75.1%) followed by bottlegourd, squash, cucumber,
muskmelon and watermelon. Field symptoms are most severe
on squash and watermelon. Affected squash plants usually
become sfunted, develop chlorotic deformed and rugose leaves
with severe vein distortion, consequently producing less and
smaller fruits. On the other hand, affected watermelon plants
produce cilorotic symptoms, severely sfunted, developing
shoots with small leaf curling downward, reduced fruit set,

and malformed developing fruits. Bottlegourd and pumpkin
plants develop essentially mosaic and mottle symptorns.
Affected cucumber and muskmelon are stunted. and generally
develop ctrlorotic mottle symptoms with occasionally dr-ffirsed

chlorotic spots scattered on the lamina.

Wrus identijication: During the 1994/95 season viruses were
detected in 77.3o4 of the symptomatic samples collected form
the Batinah region. ELISA tests revealed the presence of
ZYMV, WMV-2, PRSV-W, CMV and SqMV (Table 2).

ZYMV was the most frequently detected virus. with WI\A/-2.
PRSV-W, CMV and SMV occurring in frequencies in
descending order. Of the 389 virus-detected samples, 145 were
infected with a single virus, 168 with a mixture of two viruses
and 76 with a mixture of three viruses or more. A mixture of
ZYMV and WMV-2 was found in85o/o of the samples infected
with more than one virus. The frequenry of detection of the 5
viruses was variable with the cucurbit species. ZYMV was
most frequently found on muskmelon, WMV-2 and CMV on
squash, PRSV-W and SqMV on watermelon. During the
1995196 season, viruses were detected in72Yo of the collected
symptomatic samples. In addition to the flve previously
detected viruses, three more were identified, namely. TRSV.
ToRSV and TSWV. WMV-2 was found to be the most
frequent virus with SqMV. CMV, ZYMY. PRSV, TRSV.
ToRSV and TSWV occurring in frequencies in descending
order (Table 3). of the 163 samples found to be virus infected,
104 were infected with a single virus, 26 with a mixture of two
viruses and 23 with a mixture of 3 viruses or more. The
highest incidence of CMV, SqMV, TRSV and TSWV was
found on bottlegourd, PRSV-W and ZYMY on pumpkin.
ToRSV on squash and WMV-2 on watermelon.

Table 1. Incidence of viral dis€ases, at harvesting stage in various cucurbit species as assessed by symptomatology (l gg4lg5 ard
I 995/96 gowing seasons).

1994195 season 1995196 season
Number Range of % Average of o/o

of fields plant showing plants showing
Number Range of o/o

of fields plant showing
Average of %o

plants showing

Watermel on (Ci tru I lus lunatus)
Cucumber (Cucumis sativus)
Muskmelon (Cucumis melo)
Squash (Cucurbita pepo)
Pumpkin (Cucurbita pepo)
Bottle naria siceraria

t3
T2

t2
I4
7

27

0 -70
7-100
1-65

26 - t00
9-100
0-100

35.5
44.0

34.2
78.1
62.2
s2.2

l0
t8
J

22
l0
38

3-
8-
5-
4-
l0-
3-

100

100

100

100

100

100

25.6
60.4
53.7

62.5
75.1
69.r

Trble 2. Vimses detected in various cucurbit species from samples collected duri ng 1994195 season as delermined by ELISA

No. of samples infected/ Virus detected
No. of samples tested

Watermel on (C i tru I lu s lu n a tu s)
Cucumber (Cucumis sativus)
Muskmelon (Cucumis me lo)
Squash (Cucurbita pepo)
Pumpkin (Cucurb ita pepo)

L}Ut20
suls6

83/100
35148

30148

90lIt9

35

T4

l3
L6

7

24

6

2

2

0

2

2

52
16

l9
13

7

29

97

45

81

31

26
69

68
23

36

27
10

50Bottle a slcerarla
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Trble 3. Virus detect€d in vadous cucllftit species from samples c:ollect€d during 1995/96 season as determined by ELISA

No. of samples
infected/
No. of Virus detected

Cucurbit species samples tested CMV SqMV PRSV-W TRSV ToRSV TSWV ZYMY WMV-2

Watermel on (C i tru I lu s lun atus)
Cucumber (Cucumis sativus)
Muskmelon (Cucumis me lo)
Squash (Cucurbita pepo)
Pumpkin (Cucurbi ta pepo)
Bottlc gourd (Lagenari a si ce rari a)

42148

26132

6lt4
22141

24/34
43/56

3

0

0

6

6

l9

ll
0

0

4

0

20

6

2

0

6

t2
6

40
19

5

l5
T7

36

I
4

0

I
5

8

0

0

0

0

0

5

I
3

0
6

0

4

2

2

0

J

0

8

Table 4. Occurrence of cucurbit
agricultural localities of the Batinah
season.

viruses in the major
region during 1994195

Virus distribufion.'The occurrence and distribution of cucurbit
viruses in the Batinah region varied with the locality and the
growing season (Tables 4 & 5). During the 1994195 season,

ffNIV, WMV-2, PRSV-W and CMV were detected in all
localities. SqMV was detected in three localities namely
Suweiq, Khaboura and Liwa. ZYNN and WMV-2 were the
predominant viruses in all localities. Suweiq showed the
highest incidence of CMV, PRSV-W, ZYIvI\l and WMV-2
(Table 4). During the L995/96 season, WMV-2 and SqMV
showed the largest distribution with WMV-2 being the most
prevalent virus. ToRSV and TSWV showed a limited
distribution since they were detected in only 4 and,2 localities,
respectively (Table 5).

between 25.6 andTLIo during the following season. During
both seasons squash, pumpkin and bottlegourd showed
relatively high disease incidence (Table 1). Watermelon
consistently had the lowest disease incidence but inspite of it,
yield of infected plants was highly reduced due to severity of
symptoms.

In addition to ZYMV, CMV, WMV-2 and SqMV wluch
have been previously reported by the Ministry of Agnculture
and Fisheries (7), four other viruses were serologically
identified for the first time in Oman narnely: PRSV-W,
ToRSV, TRSV and TSWV. WMV-2 and ZYMV were the
most frequently found viruses, which were detected at high
frequencies in all cucurbit species and localities. Season-wise,

ZYNN was rnore frequently found during the first season of
this study since it was detected in 89.7%o of the infected
samples against 19.40 during the second season. CMV and
PRSV-W were detected throughout the Batinah region but
were less frequently isolated than WMV-2 (Tables 2 & 3).

SqMV showed a wider distribution dunng the second season
of study, and its detection in diseased watermelon plants
suggests its similarity to the Arizona strain of SqMV (8). The
occurrence and distribution of ToRSV. TRSV and TSWV are
still lirnited as the percent detection in infected samples was 9,

8, 9 and 3oh, respectively. TSWV was detected from
bottlegourd and watermelon (preserved watermelon samples
collected during 1994/95). Systemic infection of cucurbits by
TSWV was reported to be caused by a specific watermelon
strain of TSWV (9). Over the two seasons of the study. 46oh of
infected samples were harbouring lnore than one virus. This
situation, coupled with the existence of several cucurbit
viruses, rnake field symptoms of little diagnostic value.

Viruses were not detected in 20.8 and 27.5yo of the
symptomatic cucurbit samples collected in Ist and 2nd year of
the study, respectively. This may indicate the presence of other
unidentified viruses. Preliminary transmission tests showed
that the whitefly (Bemisia tabaci) was able to transmit the
disease from some of the watermelon, squash and cucurnber
field collected samples to healthy plants of the same species.
Whitefly-transmitted virus has been previously recorded in
Oman by the ministry of Agriculture and Fisheries (7).
Electron microscopic investigations of some selected

specimens revealed the presence of virus particles of about
300-320 nm long in association with diseased bottlegourd
plants. Further investigation of these viruses is in progress.

LocaliE

No. of
samples
infected

/ No.
tested

Virus detected

PRSV WMV.
CMV SqMV -W ZYMV 2

Barka
Musana

Suweiq
Khaboura
Saham

Sohar
Liwa
Shinas

43146

261s2
72179

62172

66/77
48148

28128

39140

8

I
65
9

ll
J

I
4

t7
5

55

2

l3
4

l0
l4

36

22

72

57

56

48
28
39

36
5

7t
43

t7
34
ll
7

0
0

4

4

0

0

0
I

Discussion
This' study showed that cucurbit viral disease are wrdely

distributed throughout the Batinah region. High disease
incidence reaching l00yo has been commonly observed in
commercial cucurbit fields. Although the use of the crop cover
(Agnl) has become a common practice to protect squash,

melon, cucumber and watermelon crops from insect vectors
(3'7% of the visited fields have been covered for an average
period of 33 days), the incidence of viral disease remains high,
rangrng between 35.4 and 78oh duing the 1994195 season and
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T&ble 5. Ocorrence ofcucurbit viruses in the major agricultural localities ofthe Batinah region during 1995/96 season.

No. of samples
infected/ Virus detected

Locality No. of samples tested CMV SqMV PRSV.W TRSV ToRSV TSWV ZYMY WMV-2

Barka
Musana
Suweiq
Khaboura
Saham
Sohar
Liwa
Shinas

24130

t2120
23/29
19122

19126

2y30
ty16
t5120

3

8

7

0

4

2

4

0

8

J

2

J

4

6

6

6

6

2

0

3

I
2

2

0

5

0

0

0

I
4

2

I

7

2

0

0

4

2

0

0

t'7

6

t7
l8
15

l8
6

l5

9

J

4

2

4

2

J

0

0

0

0

0

0

2

3

0

UaiLlt
{i. .d,t if& 4jLtrll iil& ei lst eJill c#-. s.it ,t '.JJrdl dlJdJ )a .lgg7 .s$.ll .f .e t,)rxil.f .uB .e .i ,*& ,u.rj
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d,r sr ! ir Ull Jtli. lCjEi c.,Jc.Ei .;tiilt g-Ct: r-Ft ,J*LiJl d[.-L. .1" 1+t4 X+-j -)sj dj-x! .9611995 qt;]t ?-Jlt LDL %75 t25.6

(CMv)..2t .rtt d*ljr" u-r;r1l GRSv-w) e+ll rJ)t-ljiBldt ll Cl$l d,,rrr! (ZYMV) rhrsll ri-!l dslj1l.Jl crr-*r (WMV-2) 2 e.Jl eJjr"
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