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par Trofimov & Kiazov e ont egalement confirme
que ce produit est beaucoup plus toxique que le
DDT pour les vers i soie. Les experiences d'Enesco-
Atanasiu, Visan & Rusu f au cours desquelles aucune
des mesures d'hygiene requises n'a ete respectee, ont
donne une mortalite de 100%, ce qui en demontre
la necessite.

e Trofimov, G. K. & Kiazov, A. (1958) Med. Parazit.
(Mosk.), 4.

f Enesco-Atanasiu, A., Visan, M. & Rusu, J. (1964)
document de travail non publi6 WHO/Mal./474.64.

Conclusion
11 ressort de nos experiences et de celles d'autres

auteurs qu'on peut elever des vers 'a soie dans des
locaux pulverises au DDT, meme 'a la dose elevee de
3 g/m2 et que le rendement et la qualite des cocons
sont superieurs a ceux des locaux non traites. La
lutte contre le paludisme par l'utilisation des insec-
ticides 'a action remanente est donc possible dans les
regions de sericiculture sans dommage pour le ver 'a
soie, 'a condition que les mesures d'hygiene recom-
mandees par les specialistes soient observees.
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In March 1965, we were testing a method of
measuring quantitatively the number of egg rafts of
Culex laid in a breeding-place in Ceylon. Trays
one foot (30 cm) square made out of metal mosquito
gauze were immersed in a breeding-place with the
rim of the tray projecting above the surface of the
water so as to enclose one square foot (900 cm2) of
the water surface. Every morning the trays were
lifted carefully from the breeding-place and placed,
one at a time, in a white enamel tray containing
clean water and were then washed with clean water.
Any mosquito egg rafts recovered were removed
and counted until no more egg rafts were discovered.
The oviposition tray was then returned to the same
position in the breeding-place.

In Ceylon, in the production of cadjan, which is
used for the construction of woven partitions and
similar structures, the leaves of the coconut palm are
soaked in pits containing rain water. These cadjan
pits are one of the breeding-places of the vector of
filariasis in Ceylon, Culex pipiens fatigans Wied.
Many Culex egg rafts had been seen on the surface
of one pit, with a surface area of 10 feet x 5 feet
(3 mx 1.5 m), in the suburbs of Colombo near
Wattala. As the district came within the area of the

* This work was supported in part by a grant from the
World Health Organization.

anti-filariasis campaign, we asked that the routine
treatment of the pit with larvicide should be stopped
during our investigation. The pit was cleared one
week later and filled with fresh cadjan. Six one-foot
square oviposition trays were placed symmetrically in
the pit on the same evening. There were few mos-
quito larvae and egg rafts in the pit at this time.
Many egg rafts were present on the surface of the

water and in the oviposition trays the next morning
and on the following four mornings. The results of
the collections of the egg rafts in the trays, expressed
as the mean number of egg rafts laid per square foot
per day, ± the standard error of six samples, are a
follows:

Day I Day 2 Day 3 Day 4 Day
C. gelidus 36.7 38.8 10.5 24.7 8.8

type rafts ±6.8 47.7 ±2.6 ±10.1 ±2.6
C. fuscanus 0.2 1.8 0.7 0.7 0.0

type rafts ±0.2 ±1.2 ±0.5 ±0.3
Three types of egg raft were found: a more

numerous and robust type of raft which resembled
that of C. fatigans and which eventually produced
C. gelidus Theobald in the laboratory; a less frequent,
more elongate egg raft which eventually produced
C. fuscanus Wied. in the laboratory; and a rare,
smaller and slimmer egg raft which eventually
produced C. tritaeniorhynchus Giles in the labora-
tory. Analysis of variation of the collections for the

1734D



NOTES

five nights failed to show any significant difference
between the oviposition trays in sampling oviposi-
tion by C. gelidus. The egg rafts of C. fuscanus were
aggregated in three out of the six trays and significant
at the 5% level, although the numbers laid were low.
The cadjan pit contained many young culicine

larvae on the second and third days and young and
more mature larvae on the fourth day; several
mature larvae of C. fuscanus were seen on the fifth
day but fewer normal culicine larvae and there was a
marked reduction in the numbers of young larvae in
the pit. The first pupae were seen on the fifth day.
The cadjan pit was exposed to full sunlight. In the
laboratory, C. gelidus developed from egg to adult in
six days and C. fuscanus in seven days. C. fuscanus
in the larval stage fed readily on other culicine larvae.
The oviposition trays were removed on the fifth day
and two emergence traps, each covering 4 square
feet (0.37 m2) of the surface, were placed in the pit.
The traps were made with a wooden framework,
metal mosquito gauze sides and a Perspex top, and
were supported, with the lower edge of the trap
beneath the surface of the water, by the cadjan in the
pit. Adult mosquitos were collected from the traps
daily, identified and counted, from the sixth to the
tenth day. The combined numbers of adults caught
in the two traps, covering 8 square feet, were:

D

C. gelidus
C. fuscanus
C. tritaen-

iorhynchus

NUMBER OF FEMALES OVIPOSITING ON CADJAN PIT
AND NUMBER OF ADULTS EMERGING, SHOWING

REDUCTION IN NUMBER OF C. GELIDUS BY THE PREDATOR
C. FUSCANUS
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Before the traps were returned to position, they

were examined for the presence of spiders and ants.
There was no evidence of any significant difference in
catch between the two traps. By the tenth day there
were few larvae and pupae present in the pit.
The mean number of egg rafts per square foot per

day for the first five days' observations was 23.9
gelidus-type egg rafts and 0.7 fuscanus-type egg
rafts. The mean number of larvae hatching from
21 fertile gelidus-type egg rafts was 109.5 (standard
error ±5.3). These eggs hatched within 24 hours of
collection and there was no observable egg mor-
tality. However, three egg rafts (12.5 %) were found
to be completely infertile. Thus the contribution of
larvae per square foot per day for C. gelidus for
the first five days was estimated as 23.9 x 109.5 x
87.5/100, or 2289.9 larvae per square foot per day.
The mean number of eggs counted in three fuscanus-
type rafts, all of which hatched, was 225.7 (standard

99

49

19

9

4

19

9

4
3
z

Z00
0_~ DAY

6 7 8 9 10
o No. of females ovipositing on 6 square feet

(days 1-5).
_k No. of adults emerging per 8 square feet
lw-- (days 6-10).

error ±29.8) and the estimated contribution of
C. fuscanus larvae, which are predacious, was 0.7 x
225.7, or 158.0 larvae per square foot per day. The
expected ratio of non-predacious to predacious
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mosquito larvae was therefore 2289.9: 158.0, or
14.5: 1.
The collections of adult mosquitos taken in the

emergence traps provide an estimate of the propor-
tion of adult mosquitos with non-predacious larvae
emerging relative to the number of adult mosquitos
with predacious larvae. This proportion is 67 adults
of C. gelidus to 38 adults of C. fuscanus, or 1.8: 1,
compared with the estimate of the proportions of the
larvae of 14.5: 1; this is a reduction in the proportion
of non-predacious larvae by 87.6%. (The numbers
of C. tritaeniorhynchus are small and are omitted
from these calculations.) The number of females of
C. gelidus and C. fuscanus (plotted as log.(n+ 1))
ovipositing daily on 6 square feet (0.55 m2) of the
surface of the pit from the first to the fifth day are
shown in the accompanying figure, which also shows,
for comparison, the number of adults emerging
daily from 8 square feet (0.74 m2) of the surface of
the pit from the sixth to the tenth day. Although this

type of experiment may be subject to many errors,
the fit of the oviposition and later emergence curves
is reasonably close, and there is such a marked
discrepancy between the numbers of C. gelidus from
one generation to the next-which was not found in
the predator C. fuscanus, and which is in agreement
with our qualitative observations-that there appears
to be little doubt that the population of C. gelidus
was effectively controlled in the cadjan pit by the
presence in the pit of the predacious mosquito,
C. fuscanus. We assume that other predators in
the cadjan pit which might feed on mosquito larvae
(amphibia, water beetles and water bugs) would not
discriminate between the larvae of two species of
Culex.

* *
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Plant Damage: An Indicator of the Presence and Distribution
of Air Pollution
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ELLIS F. DARLEY, Plant Pathologist, Air Pollution Research Center, University of California, Riverside,
Calif., USA

The common manifestations of air pollution re-
sulting from man's contamination of the atmosphere
are interference with visibility, damage to property,
irritation to the senses, adverse effects upon the
public health and welfare, and damage to animals
and vegetation. The effects of air pollutants upon
animals are usually described as " acute ", causing
death or destruction of organs, and " chronic ", in
which organ function and growth, as well as repro-
duction, may be impaired. Air pollutants may damage
plants and cause death or destruction of tissue with
visible pathological symptoms, reduce growth, pro-
ductivity, and commodity quality, and interfere with
biological processes without causing visible injury
symptoms.
The contaminants responsible for damage may be

either particulate or gaseous in nature. The solid
particles released into the atmosphere are sometimes
the cause of soiling of fruits and vegetables, tissue

damage to exposed leaves and fruits, growth re-
duction; in addition, they add a toxic burden to
forage crops used as feedstuffs for livestock. Liquid
particles, such as acid aerosols and toxic mists, are
sometimes responsible for leaf spotting. The greatest
amount of damage to animals and vegetation is
usually caused by gaseous air contaminants, which
directly injure plants and indirectly injure animals by
the toxic effects produced after the animal has con-
sumed contaminated forage and food supplements.

Particulates
A number of particulate materials, such as carbon

and cement dusts, occur in the atmosphere and
form undesirable deposits on agricultural produce.
Injury to leaves and fruits of many plants may result
from acid aerosols, originating from the combustion
of sulfur-containing fuels, smelting of ores, and
chemical manufacture. Sulfuric and other acid aero-
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