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SYNOPSIS

Pentachlorophenol (12-16% PCP) was found to be a satisfactory
herbicide for the control of Salvinia-a weed pest of irrigation and
agriculture and also a host,plant of Mansonia mosquitos. Applied
at the dosage of eight to ten US gallons per acre (diluted with water
to give a spray of 160 US gallons per acre), this chemical killed all
the young plants and most of those in the middle stage of develop-
ment in seven to ten days. For the full-grown plants, two applica-
tions-the first at the higher rate of ten US gallons per acre-were
necessary.

Salvinia auriculata (see fig. 1), a water fern, is not only a weed pest of
irrigation and agriculture, but also an important plant host of Mansonia
mosquitos-the main vectors of rural filariasis (Wuchereria malayvi) in
Ceylon.' It was introduced accidentally from India into Ceylon before 1940.
Owing to its rapid reproduction, Salvinia has now over-run thousands of
acres of paddy-fields. It covers most of the water-ways along the western
coast from Puttalam in the north down to Matara in the south, and on the
eastern coast in the Batticaloa District. It occurs inland at Kurunegala
and also in the Matale District, which is a hilly region.

The morphology and methods of propagation of Salvinia have been
described in detail by Senaratna.2 It is a free-floating, gregarious, perennial
herb, which has long, branched stems but no true roots. Its bears aerial or

Carter, H. F. (1950) Ceylon J. Sci. (B), 24, 1
2 Senaratna, J. E. (1943) Trop. Agric. (Ceylon), 99, 146

375 365



366 C. Y. CHOW, E. S. THEVASAGAYAM & E. G. WAMBEEK

FIG. 1. SALVINIA AURICULATA, SHOWING A FULL-GROWN PLANT (LEFT)
AND A YOUNG PLANT (RIGHT)
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Reproduced by courtesy of the Shell Co. Ltd. of Ceylon

floating leaves and water leaves. The former are exposed above the water
surface, while the latter are divided into tufts and hang down below the
water surface, resembling true roots. The upper surface of the aerial leaves
is densely covered with numerous long hairs, which prevent the leaves
from getting wet. Salvinia in this country multiplies very rapidly by asexual
(vegetative) reproduction. The plants are spread by water, and to some
extent by man (who uses them as wrappers for fish), cattle, and wind.
Periodic floods and tides may also help in its distribution.

In 1952-53 an island-wide campaign for Salvinia control by manual
removal was launched by the Ceylon Ministry of Agriculture and Food.
This was a tedious process, and it was impossible to remove every small
plant from the irrigation tanks, channels, paddy-fields, rivers, etc. After a
short time, the cleared areas were re-covered with Salvinia, owing to its
amazingly prolific reproduction. In certain cases the cleared areas were
reinfested when heavy rains washed back the removed Salvinia that had not
been well burnt or buried.

The use of herbicides for controlling Salvinia was therefore tried.
Although Pistia stratiotes (water lettuce), the most important host plant for
Mansonia mosquitos, can be killed easily with hormone herbicides such as
MCPA and 2,4-D,3 these chemicals had little effect on Salvinia. Eventually,
pentachlorophenol (PCP) was tested and found successful in controlling

3Chow, C. Y. (1953) Bull. Wld Hlth Org. 9, 571
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Salvinia. The following preparations of PCP available on the local market
were used in our experiments:

" Kanex " (16 % PCP, of Imperial Chemical Industries Ltd., London)
" Pecepan " (16% PCP, of Pest Control Ltd., Cambridge, England)
" Shell PCP 12 per cent." (of Shell Co. Ltd. of Ceylon, from Great

Britain)
"Shell EF 140 " (14% PCP, of Shell Co. Ltd. of Ceylon, from Indonesia)

Laboratory Tests

Four basins (each 3/4 square foot (700 cm2) in surface area) with Salvinia
were sprayed with 10 ml of each of the above PCP preparations, respectively,
and one basin was kept as a control. The colour of the leaves was changed
from green to brown almost immediately after spraying, particularly with
" Pecepan ". The one sprayed with " Shell PCP 12 per cent." showed the
best result, the plants sinking under the water surface three days after
application. With " Shell EF 140 ", the plants sank five days after spraying.
Those treated with the other two preparations did not sink even after a
month, although the plants seemed to have been killed.

Field Tests

The Titawala tank, near our laboratory, of about 50 acres (20 ha)
surface area, was cleared of Salvinia by hand during the latter part of 1952
and remained free from this weed for nearly one year. A few young plants
appeared again in October 1953, and within half a year the tank was almost
fully covered by Salvinia in the middle stage of development.

Four small blocks (each about 200 square feet (18 m2) in surface area)
with middle-stage plants were sprayed with the four herbicides described
above at the dosage of ten fluid ounces to one US gallon 4 (3.8 litres) of
water. Each block was treated with about two US gallons of finished spray
on the same day. " Shell PCP 12 per cent." and " Shell EF 140 " showed
the best results. For trials on a bigger scale, five plots (each 1/5-1/3 acre
(810-1350 m2) in surface area) were sprayed by Hudson " Simplex" com-
pression sprayers with a " Teejet " nozzle " 8002 ", at the rate of four or
eight fluid ounces of the herbicides to one US gallon of water, as follows:

Plot A was sprayed with " Shell PCP 12 per cent.", at the dosage of
eightUS gallons per acre (76 litres per ha), in the afternoon of 26 March 1954.

Plot B was sprayed with " Kanex ", at the same dosage, in the morning
of the same day.

'1 US gallon is approximately equal to 0.8 Imperial gallon.
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Plot C was sprayed with " Pecepan ", at the same dosage, on
31 March 1954.

Plot D was sprayed with " Shell PCP 12 per cent.", at the same dosage,
on the same day.

Plot E was sprayed with " Shell PCP 12 per cent.", at the dosage of four
US gallons per acre (38 litres per ha), on the same day.

Daily observations were made after the spraying. The plants- changed
colour a few minutes after the application of the chemicals. On the day of
spr,aying, a few plants started sinking below the water surface, particularly
in Plot D. The results in Plot A were a little better than those in Plot B,
but the final results were not very satisfactory, probably owing to the
heavy rains during the evening of spraying. In the other three plots, rain
fell only on the day following the spraying and the results were therefore not
affected. Two days after spraying about 80% of the plants died and sank in
Plot D, and 50% in Plots C and E. In Plot D almost all the plants died and
sank a week after spraying, and in Plot C ten days after spraying. A few
plants are still living with new shoots, and these will propagate very rapidly
if a second spraying is not done; these plants must have been missed during
the spraying. In Plot E, where the dosage of the chemical used was only
half that used in Plot D, the results were not as good as in the latter, and
about 3-5 % of the plants are still living and propagating.

Discussion and Conclusion

Pentachlorophenol was found to be a suitable herbicide for Salvinia
control. For the young plants, one spraying with this chemical (12-16%
PCP) at the dosage of eight to ten US gallons per acre is sufficient. The
herbicide is diluted with water to give a final spray of about 160 US gallons
per acre of surface area. For the plants in the middle stage of development,
a second application at the same dosage may be required for spot treatment
of those plants missed during the first application. However, for the
full-grown plants, which are usually of two to three layers' thickness, two
applications are necessary, the first one at the higher dosage of ten US
gallons per acre and the second one at eight US gallons per acre applied
after seven to ten days.

The cost of herbicide and labour for one acre was about 100 Ceylon
rupees 5 per application. As the chemical acts very quickly on the plant,
the addition of a wetting-agent is not required. At the dosages used in the
field the labourers complained of a slight skin irritation. Small fish and
frogs were found dead soon after the spraying.

For large areas heavily infested with Salvinia a power sprayer with long
hoses may be necessary for the application of the chemical.

1 US dollar = 4.78 Ceylon rupees
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REISUMt

Salvinia auriculata est une plante aquatique flottante qui sert de gite aux moustiques
Mansonia, principaux vecteurs de la filariose rurale a Ceylan. De plus cette plante nuit
a ]'agriculture et obstrue les canaux d'irrigation. Introduite accidentellement de l'Inde
avant 1940, elle a envahi certaines regions de Ceylan et recouvert des surfaces considerables
de rizieres, grace a son extraordinaire pouvoir de multiplication, par voie asexuee. La
destruction de cette vegetation a la main, qui a ete tentee en 1952-53, n'a pas donne les
resultats esperes. La plante se reproduit avec une telle rapidite que la moindre herbe
oubliee regagne en peu de temps le terrain perdu

Le pentachlorophenol (PCP ai 12-16%) est l'herbicide qui a rendu les meilleurs services
dans la lutte contre Salvinia. Un traitement aL raison de 76-95 litres par hectare (en dilu-
tion dans l'eau) suffit pour tuer les jeunes plantes. Pour avoir raison des plantes adultes,
qui forment en general plusieurs couches, deux traitements sont necessaires, l'un de
95 1/ha et I'autre, 7-10 jours plus tard, de 76 1/ha.

Lorsqu'il s'agit de traiter de grandes surfaces fortement infestees, il est avantageux
d'utiliser un pulverisateur a moteur muni de longs tuyaux.
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