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ABSTRACT

The photophilic behaviour of six species of blackflies ( Diptera : Simuliidae ) of Darjeeling, viz.,
Simulium (Eusimulium) praelargum Datta, S. (E.) gracilis Datta, Simulium (Simulium) himalayense Puri,
S. (S.) grisescens Brunetti, S. (S.) rufibasis Brunetti and Simulium (Gomphostilbia) tenuistylum Datta,

was tested with five different coloured lights.

Blackflies appeared to be more attracted to snow-white

light than to any other coloured light. The incidence percentage of a given species varied from colour
to colour, and the sequence except in the case of praelargum, was as follows : snow white, chrome
yellow, dark red, forest green and dark blue. S. (E.) praelargum was found to be least attracted to
forest green light. The reason for decreasing incidence of different species of blackflies to different

coloured lights is discussed.

INTRODUCTION

Blackflies are known to be positively
phototropic insects (Williams and Davies,
1957 ; Datta, 1972 ; and others). Taking
advantage of this behaviour a series of experi-
ments were conducted at Darjeeling to study
the relative attractiveness, if any, of six spe-
cies of blackflies to different five coloured
light sources (Datta, Dey and Paul, 1973),
the photophilic behaviour being considered
in terms of the co-efficient of apparent sen-
sivity to different chromatic effects.

MATERIAL AND MEeTHODS

The material consisted of six species of
blackflies of Darjeeling, viz., Simulium (Eusi-
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mulium) praelargum Datta, S. (E.) gracilis
Datta, Simulium (Simulium) himalayense Puri,
S. (S.) grisescens Brunetti, S. (S.) rufibasis
Brunetti and Simulium (Gomphostilbia) tenui-
stylum Datta. These were collected by means
of light traps. A Chinsura light trap
(Banerjee and Basu, 1956) was operated
simultaneously for the control experiment
beside the usual light trap device (Datta and
Dasgupta, 1972) meant for the treated experi-
ments. A 200 watt lamp was used as the
light source of each of the traps which were
turned on daily at 7.00 P. M., and the
trapping continued till 5.00 A. M. of the
following day. The experiment was conducted
at Darjeeling Government College campus
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for 68 nights during March-October of 1968,
1969 and 1970. The light source of the
treated trap was wrapped by transparent
cellophane papers of desirable colour, while
the control trap emitted ordinary white light
as usual throughout the series of experiment.
The incidence of blackflies taken in the treated
series was compared with that of the control
one in order to observe any possible colour
preference of these insects.

ResuLTts

The incidence of six species of blackflies
under investigation are given below (Tables

I-V).
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The incidence of blackflies in the control
trap was slightly greater than that of the
treated trap except the case of gracilis and
tenuistylum. The former species taken in the
treated trap showed a slightly higher inci-
dence, while the latter occurred in equal
proportions in both the traps ( Table I ).

The incidence of all the blackflies taken
in the treated trap using dark red light was
always lower (much below 509,) than that
taken in the control trap. S. (G) tenuistylum,
however, showed the incidence only above

309, level (Table II).

The incidence of blackflies except prae-

Tasre I. Blackflies taken in the treated trap with chrome yellow light source as against the control

trap tested for 14 days.

Number of specimens taken

Percentage of incidence

Species in the light trap in chrome yellow light
Control Treated
praelargum 14 12 46.1
gracilis 10 11 52.4
himalayense 20 16 44.4
grisescens 7 4 36.4
rufibasis 13 12 48.0
tenuistylum 5 5 50.0

Tasre II. Blackflies taken in the treated trap with dark red light source as against the control trap

tested for 17 days.

Species Number of specimens taken Percentage of incidence
in the light trap in dark red light
Control Treated

praelargum 20 15 42.9

gracilis 12 9 42.9

himalayense 22 17 41.0

grisescens 10 7 41.2

rufibasis 11 9 45.0

tenuistylum 4 2

33.3
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Tanre III. Blackflies taken in the treated trap with forest grean light as against the control
trap tested for 15 days.

Species Number of specimens taken Percentage of incidence
in the light trap in forest green light
Control Treated
praela-gum 20 7 26.0
gracilis 14 6 30.0
himalayense 3 14 31.1
grisescens 15 7 31.8
rufibasis 18 8 30.8
tenyistylum 7 2 22.2

TasiLe 1V. Blackflies taken in the treated trap with dark blue light as against the control
trap tested for 12 days.

Species Number of specimens taken ‘ Percentage of incidence
in the light trap in dark blue light
Control Treated
pr;;glargum 17 7 29.2
gracilis 11 2 15.4
himalayense 24 9 27.3
grisescens 15 5 25.0
rufibasis 18 6 25.0
tenuistylum 7 1 12.5
ilinl 0
Tasre V. Blackflies taken in the treated trap with snow white light as against the control
trap tested for 10 days
) Species Number of specimens taken ‘ B Percé;i;age of incidence
in the light trap in snow white light
Control Treated
prgelargum 12 - 17 58.6
gracilis 8 14 63.6
himalayense 27 34 55.7
grisescens 9 12 57.1
rufifasis 15 16 516

tenuistylum 6 7 53.8
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largum and tenuistylum taken in the treated
trap with forest green light was found to be
30% or just above 309% level, while prae-
larqum and teénuistylum showed lower inci-
dence below 309, level. In all cases, how-

ever, the appearance of females in the treated
trap was scarce (Table III).

The incidence of blackflies taken in the
treated trap using dark blue lamp was very
poor. The two species gracilis and tenuistylum
showed the incidence at 15.49, and 12.59%,
levels respectively, while the others registered
this incidence between 25% and 309, levels.
The most important feature of this experiment
was that the treated trap captured only the
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Discussion

‘It was observed that blackflies were more
attracted to snow white light than to any:
other coloured light. Vargas (1945) reported
that blackflies were more attracted to blue
than to yellow light. Further, Frost (1954)
and, Grebelsky, Kovrov and Byaenkova
(1963) found high incidence of female black-
flies taken in ultra-violet light. It was pro-
bable that snow white light, like green (Doby,
Bernard and David, 1956) and ultra-violet
(Frost, 1954 ; Grebelsky et al., 1963) stimu-
lated and concentrated the flies towards the
light source and upon heat-shock the flies fell
to the liquid medium of the trap showing

TasLe VI. Incidence-percentage of blackflies taken in the treated trap tried for 5-coloured

light sources in 68 nights.

. Chrome Dark Forest Dark Sno
Species yellow red green blue whin’a
- praelargunr --46.1 42.9 26.0 29.2 58.6
gracllis 52.4 4.9 30.0 15.4 63.6
himalayense 44.4 410 31.1 27.3 55.7
grisescens 36.4 41,2 31.8 25.0 57.1
rufibasis 48.0 45.0 30.8 25.0 51.6
tenuistylum 50.0 33.3 22,2 12.5 53.8

female specimens instead of admixture of the incidence.

both the sexes as evidenced in other ex-
periments (Table IV).

The incidence of blackflies taken in the
trap with snow white light source was quite
different in that all the species showed higher
incidence in the treated trap than in the
control one and the percentage of females
captured was always above 50 (Table V).

The incidence percentage for all the
species of blackflies taken in the treated series
of experiments tried for five desirable colours
with which the relative attractiveness of these
insects was tested is given (Table VI).

The colours used in the
experiments apparently had little to do with
spontaneous landing like purple, maroon,
red and blue colours (Davies, 1971). How-
ever, the incidence percentage of a given
species varied from colour to colour and the
sequence of attractiveness for all but prae-
largum was as follows :—snow white, chrome
yellow, dark red, forest green and dark blue.
In contrast to other species, praelargum was
least attracted to forest green light. The
incidence of fenuistylum occurred in equal
proportions taken in the control and in the
treated traps with chrome yellow light source,
probably because of the scanty population of
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the species, and this sort of variation in
incidence was also reported by Kohler and
Fox (1951) who experimented with Culicoides
in Puerto Rico and demonstrated that the
yellow trap made consistently higher catches
than the forest green one, if the population
was not extremely low.

The reason of decreasing incidence in
the treated series might be correlated to the
limited dispersion of light rays from the
coloured envelope of the treated traps which
were probably beyond the span of these
insects’ activity in nature in certain cases, if
not to speak of the blackflies’ natural sen-
sivity to different chromatic lights. More-
over, two sexes of a species behaved in an
opposite way and this was probably due to
certain physiological factors (cf. Davies, 1971).
Thus, as the incidence of a species began to
decline with the above trend of attractiveness,
more and more female specimens were to
appear in the treated trap except in the case
of green light, According to Davies and
Williams (1962) two sexes of a given species
or two species of a given population of black-
flies might be attracted to light differentially.
Davies (1951, 1961) held that females of
Simulium venustum Say were attracted more
to dark blue cloth than to other coloured
-ones. It might be possible that females of a
species would be influenced by the excitement
to one colour and not to another, which
might be preferable or otherwise to the other
sex, depending upon the physiological con-
ditions of the individual insect.

ACKNOWLEDGEMENTS
The authors are indebted to Dr. B, K.
Tikader, Director, Zoological Survey of
India, for the publication facilities given by

5

him and . also express their heart-felt
gratitude to Prof. D. M. Davies of the
McMaster University, Hamilton, Ontario,
Canada, and to Dr. L. Davies of the Univer-
sity of Durham, England, for kindly provid-
ing them with some pertinent literature.
Financial assistance in part from the Univer-

sity Grants Commission, New Delhi, is also
duly acknowledged.

REEFERENCES

BANERJEE, S. N. AND Basu, A. C., 1956. The

Chinsura light trap. Proc. zool. Soc.
Calcutta, 9 ; 27-32,

Datra, M., 1972. The Taxonomy and Biono-
mics of blackflies (Simuliidae : Diptera)

of the Darjeeling area. Ph. D. Thesis,
North Bengal University.

Darra, M. aND Dascueta, B., 1972, On
the collection and rearing of black
flies (Simuliidae : Diptera) of Darjeeling.
Indian Biol., 4 : 54-59,

Darra, M., Dry, R. K. anp PauL. A.K.,
1973. On the photophilic behaviour of
some blackflies (Simuliidae : Diptera)

of Darjecling. Proc. 60th Indian Sci.
Congr., 3 : 516.

Davies, D. M,, 1951. Some observations of
the number of blackflies (Diptera,

Simuliidae) landing on coloured cloths.
Can. J. Zool., 29 : 65-70.

Davies, D. M., 1961. Colour affects the

landing of blood sucking blackflies
(Diptera : Simuliidae) on their hosts.
Proc. ent. Soc. Ont., 91 : 267-268.



6

Davies, D. M., 1971. The landigg of blood-
seeking female black flies (Simuliidae :
Diptera) on coloured materials. Proc.
ent. Soc. Ont., 102 : 124-155.

Davies, L. aND WiLLiAMs, C. B. 1962. Studies
on Dblackflies (Diptera: Simuliidae)
taken in a light trap in Scotland. Part
L. Trans. R. ent. Soc. Lond.. 114 : 1-20.

Dosy, J. M., Bernarp, C. anp Davip, F.,

1956. Observations sur le phototro-
pisme ¢&xperiméntale de  Simulium

decorum Walker, 1848 et de Simulium
ornatum Meigen, 1818. Bull. Soc. scient.
Bretagne, 31 : 117-124.

Frost, S. W., 1954. Response of insects to
black and white light. J. econ. Ent., 47 :
275-218.

Bulletin of the Zoological Survey of India

GreseLsky, S. G., Kovrov, B. G. AND
Braenkova. V. N,, 1963. Catching
blood-sucking flies (Simuliidae) by
ventilator trap with ultra-violet light
of variable strength. Ern. Siberian Biol.
Inst., Acad. Sci. U. S. S. R. Publ.,
Irkutsk : 54-64.

Konrer, C. E. ano Fox, I, 1951. The
relative attractiveness of New Jersey
light traps painted (a) green and (b)
yellow to Puerto Rican Culicoides. J.
econ. Ent., 44 : 112-113.

Varcas, L. 1945. Simulidos del nuevo
mundo. Monogr. Inst. Salubridad Enferm.
Trop. Mexico, 1 : 1-241.

Wiiiams, C. B. aNDp Davies, L. 1957. Simu-
liidae attracted at night to a trap using

ultra-violet light. Nature, Lond., 179 ;
924.



