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Potato Viruses in Central Saudi Arabia
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Abstract. Ouchterlony agar double diffusion test and ELISA were used to detect viruses infecting potato in
Gassim and Riyadh, the two major regions for potato production in central Saudi Arabia. From these two
regions, 259 diseased plant samples were collected. The agar double diffusion test was used to detect viruses
in the samples collected in the first season (Autumn, 1989) while ELISA was used for samples collected in
the last three seasons of survey (Autumn 1990, Spring 1990 and 1991). Twelve viruses were detected in each
region. These were Alfalfa mosaic (AMV), cucumber mosaic (CMV), potato leafroll (PLRV), the potato
viruses A, M, S, X and Y, potato yellow dwarf (PYDV), tobacco mosaic (TMV), tobacco ring spot (TRSV)
and tomato spotted wilt (TSWV). AMV was the most frequently detected virus in each of the two regions but
PLRV and TRSV were the least detected in Gassim and Riyadh regions, respectively.

Key words: Potato viruses, central area, Saudi Arabia, ELISA.

Introduction

Potato is cultivated in two seasons (Spring and Autumn) in six main regions of Saudi
Arabia. These are Tabuk, Hail, Gassim, Riyadh, Hofuf and Najran [1].

Inspitc of the worldwide effort for controlling virus diseases of potato, the
incidence of the common potato viruses is still high [2,p. 84-113, 3-6] and new viruses
are still reported [7]. Few reports were published on the effect of phytopathogenic agents
on potato in the central region of Saudi Arabia and were mainly concerned with fungi
and nematodes [8-13]. Virus diseases of potato in the central region of Saudi Arabia
were mentioned in even fewer reports [12,14,p. 114-120]. These were caused by PLRV,
PVY and AMV. The limited information on virus diseases of this important crop, which
is now cultivated extensively in this country, encouraged us to carry out a survey to
determine the different viruses that infect this crop and their relative importance in the
different surveyed regions.Our findings in Tabuk and Hail, were reported earlier
[1].Virus survey in Hofuf and Najran regions will be considered in a future report. In
this paper we are reporting the findings obtained in Gassim and Riyadh regions.
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Materials and Methods

259 samples were collected from potato plants suspected of viral infection in the 16
field trips made to Gassim and Riyadh regions in central Saudi Arabia in four
consecutive potato growing seasons (two trips/location/season) starting Autumn 1989
and ending Spring 1991. Samples were tested serologically for the presence of any of
the following viruses: alfalfa mosaic (AMYV), cucumber mosaic (CMV), tobacco mosaic
(TMYV), potato leafroll (PLRV), the potato viruses A, M, S, X and Y, tomato spotted wilt
(TSWYV), tobacco ring spot (TRSV) and potato yellow dwarf (PYDV).

Double diffusion test as described by Hill in 1984 [15], was used for virus
detection during the first season and sodium dodecyl sulphate was added to the sap
before testing in a concentration of 1%. A modification of Clark and Adams’ method
[16] of the Enzyme- Linked Immunosorbent Assay (ELISA) was used during the
remaining seasons. Antisera for the double diffusion test were purchased from the
American Type Culture Collection (ATCC) at Rockville, Maryland, U.S.A. and ELISA
kits were purchased from Agdia Inc. (ElKhart, Indiana, U.S.A). Due to the limited
amount of antiserum for PVM, only four samples were tested for the occurrence of this
virus during the first season of survey.

Results and Discussion

In Gassim, six viruses were detected by the double diffusion testin 38 potato
samples collected from different fields during the Autumn season of 1989. These were
AMV, PVA, PVX, PVY, PYDV and TMV (Table 1). PVA was the most frequently
detected virus accounting for 65.8% and PYDV was the least, accounting for 6% of the
samples tested. AMV, TMV and PVX were also prevalent during this season. The test
was also performed for detection of CMV, PLRV and PVS but none was detected.

In 30 samples from the same region collected during Autumn 1990 from plants
showing symptoms suggestive of virus infection, 11 viruses were detected by ELISA.
These were AMV, CMV, PVA, PVM, PVS, PVY, PVX, PLRV, TMV, TSWV and
TRSV (Table 1). AMV was the most frequently detected virus followed by TSWV, PVY
and CMV, while PVX was the least. In the total number of samples collected during the
two Autumn seasons in Gassim region, AMV, PVA, TMV and PVY were the most
prevalent viruses, respectively and PLRV and PVS were the least detected.

In Spring 1990 and Spring 1991, 11 viruses were detected in Gassim region (Table 2).
AMYV was the most frequently detected in both seasons while CMV and PVX were the
least detected viruses in the two seasons, respectively. Inspite of detection of the same

viruses during both seasons, the frequency of detection for all of them was lower in
Spring 1991, than in Spring 1990.



Table 1. Viruses detected in potato fields in Gassim during the autumn seasons of survey

Year No. of* Frequency of virus detection in samples
samples
AMY CMV TMV PLRV PVM PVY PVYX PVA PVYS TSWV TRSY PYDV
1989 38 17 00 15 00 - 07 14 25 00 - - 06
1990 30 30 14 09 06 07 16 05 1 06 17 11 -
Total 68 47 14 24 06 07 23 19 36 06 17 11 06

* Samples were tested by double diffusion test during autumn 1989 and by ELISA during the autumn 1990.
- Not tested.
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Table 2. Viruses detected in potato fields in Gassim during the spring seasons of survey

Frequency of virus detection in samples

Year No. of *
samples
AMV CMY TMV PLRV PVM PVY PVX PVA PVS TSWV TRSV PYDV
1990 43 43 11 20 14 19 23 2 19 25 29 22 -
1991 49 35 10 09 04 13 12 o1 19 17 17 06 -
Total 92 78 21 29 18 32 35 23 38 42 46 28 -

* Samples were tested by ELISA.
- Not tested.
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Table 3. Viruses detected in potato fields in Riyadh during the autumn seasons of survey

Year No.of * Frequency of virus detection in samples
Samples

AMV CMV TMV  PLRV PVM PVY PYX PVA PVS TSWY TRSV

PYDV

1989 31 11 07 14 04 04+ 13 10 24 04 - - i1
1990 29 23 09 05 03 03 13 03 14 01 10 06 -
Total 60 34 16 19 07 07 26 13 38 05 10 06 11

*Samples were tested by double diffusion test during autummn 1989 and by ELISA during the autumn 1990.
- Not tested.
+ Only 4 out of 31 samples were tested.
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able 4. Viruses detected in potato fields in Riyadh during the spring seasons of survey

Year No. of * Frequency of virus detection in samples
samples

AMYV CMV TMV PLRV PVM PVY PVX PVA PVS TSWV  TRSV

PYDV

1990 18 18 09 10 12 12 15 12 12 13 14 11 -

1991 21 17 08 07 06 07 08 09 05 17 07 04 -

Total 39 35 17 17 18 19 23 21 17 30 21 15 -
* Samples were tested by ELISA.

- Not tested.
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In Riyadh, the second region for potato production in central Saudi Arabia, 31
samples were collected during Autumn 1989, Ten different viruses were detected in the
samples collected in Autumn 1989 (Table 3). PVA had the highest frequency of
detection and PLRV and PVS had the lowest. The double diffusion test was also
positive to all four samples tested against PVM antiserum.

In Autumn 1990, 29 samples collected from Riyadh region were tested by ELISA.
Of the eleven viruses detected, AMV and PVS were the most and the least frequently
detected, respectively(Table 3).

In the Spring seasons of 1990 and 1991, eleven viruses were detected in Riyadh
region (Table 4) with AMV being the most frequently encountered. CMV and PVA
were the least detected in Spring 1990 and Spring 1991, respectively.

Of the viruses detected during the Autumn seasons in the total number of samples
collected from both locations, six viruses (AMV, PVA, TMV,PVY,PVX and TSWV),
had higher frequency of detection in Gassim and four (PVA,AMV,PVY and TMV) had
higher frequency of detection in Riyadh where as the frequency of PVS detection was
more or less the same in the two locations (Tables 1 and 3). However, during the Spring

scasons, the frequency of detection of all these eleven viruses was higher in Riyadh than
in Gassim (Tables 2 and 4).

Virus detection in the total number of samples collected during the two Spring
seasons was generally high compared to that in the total number of samples collected in
the two Autumn seasons in each of the two locations. Mixed virus infections were
observed in most samples . A clear example of this is the detection of AMV in all
samples collected during Spring and Autumn seasons of 1990 in Gassim (Tables 1 and
2) and in the samples collected during Spring season of 1990 in Riyadh region (Table 4).

One could observe a considerable degree of seasonal variation between the percent
of detection of these viruses in the different regions. An example of this, is the percent
of detection of PVS which was very low during the Autumn seasons in Riyadh and
Gassim and appreciably high during the Spring seasons in the two regions. These
variations may be attributed to the cultivar grown and the location as suggested, in a
similar study, by Singh et al [6], or to the source of potato seed tubers.

The results of this study show that potato production in central Saudi Arabia
suffers from the common potato viruses such as PVY, PVS and PLRV that affect this
crop in other parts of the world [2,4,5,6,17). The data further show that this crop in
central Saudi Arabia also suffers from AMYV, the most prevalent virus in the two regions
similar to what was reported in the northern regions [1].
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