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The Study of Insect Transmission of Plant Viruses

at Kasetsart University, Bangkhen, Bangkok, Thailand

1
Ryoji Namba and Udom Pupiput2

There are more than 300 different
kinds of plant viruses known today.
Many cause extensive damage to crop
plants. In fact in some regions of the
world certain viruses are limiting fac-
tors to the growing of certain economic
crops. In Thailand viruses are major
pests of important crops such as tobac-
co, rice, sugar cane, cucurbits, and
cabbage The vast majority of the known
.plant v1ruses are transmitted by means
of insects. Thus a control program for
virus diseases would involve the study
of the relationship between the plant
viruses and the insect veétors. A project
(No. 9) has been initiated under the
auspices of the Kasetsart/Hawaii Uni-
USOM Thailand,

support research in this particular ﬁeld

versity Contract,

of study which has not been undertaken
previously in Thailand.

This paper is progress report on
the project and it covers the facilities

and equipment available and work which
has been done.

FACILITIES AND EQUIPMENT

Facilities and equipment available
are very satisfactory for research in the
field of vector-virus relationships. Basic
facilities conzist of an insect-proof
greenhouse (Lord and Burnham, U.S.A.)
and a potting compound.

The greenhouse is 12.7 m. long

~and 6.5 m. wide. It is divided into two

equal parts by a solid glass partition.
One compartment is used for the growing
of healthy test and colony plants, the
other for diseased or treated plants.
The sides of the greenhouse are of cor-
rugated cement ashestos board at the
base and 30x30 mesh stainless steel
screen on the upper portion. The same
kind of screen covers the vents at the
ridge of the roof. The rest of the
greenhouse is of high grade clear glass.
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In each compartment are two 14-inch
wall fans attached to the asbestos board
base. The opénings of the fans are co-
vered on the outside by the fine mesh
screen. The fans are made to blow in-
ward. Entrance to each compartment of
the greenhouse is by doors located at
each gable end. A concrete walkway
leads from one door longitudinally to
the other. The remaining floor of the
greenhouse consists of a 4-inch layer of
broken clay bricks. Infrontof each fan,
on the inside of the greenhouse, there
is a loose stack of bricks which are
kept wet by means of a perforated water
trough on the top. The fans blowing
on the wet bricks produce a cooling
effect which is adequate to keep the
temperature inside of the greenhouse
low enough to grow plants even during
the hot season. The floor of broken clay
bricks, which is almost always wet, also
helps to maintain a low temperature.
In each compartment there are eight
pot benches, 2.2 m. x 0.9 m., each of
which can accommodate as many as 200
three-inch pots.

The potting compound adjoins the
greenhouse. It consists of three com-
post soil bins and a potting shed. The
potting shed is 8.0 m long and 4.0 m
wide. Inside are racks for the various
sizes of clay pots, a bin for sterilized
soil, a potting bench, and a storage
room for tools and equipment.

The soil used in this research unit
is used over and over. Periodically itis
tested for pH and fertillizer is added when

necessary. When a plant is to be dis-
carded, it is dumped together with the
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soil into the compost bin. After a few
months of composting the soil is screened,
placed in the sterilized soil bin and
fumigated with methyl bromide.

Essential equipment for research in
vector-virus relationship is not extensive
and is available in adequate quantities.
Included are hand lenses, timers, brashes,
cages, aspirators, and many kinds of
glassware.

WHAT HAS BEEN DONE

During the initial stage of the pro--
ject the amount of work accomplished
was very limited due to the lack of an
insect-proof greenhouse, which is a ne-
cessity in vector-virus research. At this
stage work was confined wmostly to sur-
veying and observation of the important
virus diseases of Thailand. Whenever
possible diseased specimens were brought

" back to the laboratory, the juice ex-
_tracted, froze and kept in that state for

future use. Almost a year and a half
passed between the placing of the green.
house and its arrival in Thailand from
the United States. In two wmonths the
greenhouse was erected and the potting
compound constructed. With the com-
pletion of the facilities a period of few
months of “breaking in” of the unit was
necessary.  Daring this period the
method to cool the inside of the green-
house was devised. Other necessary and
useful information was obtained such
as: the number of days required for such
plants ascucumber, cabbage, and tobacco
to germinate and to grow totest plant size;
that shading was unnecessary; thattwo wa-

terings a day, once in the morningand once
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in midafternoon were adequate;that ope-
ration of the fans at night was unneces-

sary.

After the research unit was con-
sidered to be operational the next ob-
jective was to find a vector and virus
suitable for the demonstration of various
techniques and the methodology of re-
search in this field of study. In the search
for the virus the following characteristics
were considered desirable: (1) non-per-
sistent, thus sap-inoculable and aphid
trans missible, (2)aphid transmissible at
a relatively high rate, (3) ability to sur-
vive and manifest itself in the hot and
humid greenhouse, (4) transmissible by
a vector which has good laboratory be-
havior, (5) importance as a pest of an
economically important crop of Thailand.
The search took a long time. After tes-
ting viruses from more than 30 different
sources, a mosaic virus on cabbage from
Petchaboon was found which has all the
desirable characteristics.

Concurrent with the search for a

virus, a search was conducted for a

suitable vector. Vector requirements
were: (1) an aphid, (2) colonize well
under insectary conditions on an easily
grown colony plant, (3) perform well
as a laboratory animal, i.e., begin feeding
rapidly when placed on a plant,’ 4)
large enough so that the proboscis can
be seen easily with at the most a 20X
hand lens. Aphids were collected from
various sources in the field and brought
into the laboratory. Non,- viruliferous
colonies were then derived from the

field aphids through the “usual time-
consuming procedure employed for this
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purpose. The aphids were then tested
for their suitability. Three different
Aphis species and Myzus persicae (Sul.
zer) were considered. A pink strain of
M. persicae, a major pest of tobacco in
the Chiengmai area, proved to be a
suitable vector. The identification of the
vector was confirmed by specialists of
the United States National Museum.

During the process of building up
the vector-virus research unit to an
operational status experience was gained
in several aspects of this field of study.
These included the transmission of virus
by grafting, tranmission by means of
sap inoculation, watched and timed
transmission with one aphid per test
plant, transmission with many aphids
per test plant, host range studies, and
the method of obtaining non-virulife-

Tous aphids.

With the selection of a suitable

virus and vector, a large experiment
was initiated on-the study of the change
in trasmissibility"of a mosaic virus of
cabbage, with regard to time, using M.
persicae as the vector. The experiment
is as yet not completed. At weekly- . in-
tervals for five consecutive weeks tran-
smissibility is tested from virus source

plants. There arte three different treat-

“ments in this experiment. In one treatmnt

the virus source is the youngest opened leaf
of a plant selected at random each week

from a “population” of ten diseased plants
which were in turn selected from a larger

“population” of diseased plants. In
another treatment the youngest opened
leaf is the virus source each week as in

the previous treatment but in this case
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the same plant is used each week. In the
third treatment, at the first week of
testing the youngest opened leaf is the vi.
rus source and for four consecutive weeks,
thereafter the same leaf is tested. At
least three series will be conducted per
treatment, using 50 test plants per treat-
ment per week. One series has already
been completed and two others are now
in progress. This expériment provides
experience in standard technique, metho-
dology, and analysis in a major phase
of vector.virus relationship research.

-The vector-virus relationship re-
search unit at Kasetsart University ic
now operational. The facilities are ex-
cellent, the equipment adequate, and
the personnel adequately trained and
capable. The potential of the research
unit is substantial and much work can
be expected to emanate from it if finan-
cial support is consistent.
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