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Abstract

Collection of mosquitoes by light traps was projected to examine the effectiveness
of different light colors, the structure of age distribution of mosquitoes attracted to the
light,and the rate of fed females against the total ones collected. As a result,it was found
that the effectiveness is greatly varied with the difference in light color. It was also
found that the femalesof C. p. pallens and C. tritaeniorhynchus attracted to the light are subjected
to a great variation in follicular stage and that the structure in age distribution of the
females seemsto have close relation to the nocturnal activities displayed by them in relation
to the searching for carbohydrate meal, for blood meal, for breeding places to lay eggs, and
so on. Only the females having developing follicles i.e. those with follicles of stages II,
I, and IV may be very much inactive in nocturnal activity. The rate of females of each
of the two species fed once or more times against the total females collected by light
traps is nearly as high as that in those collected by usual collecting method in dwelling
houses or cattle- sheds. The reason is that by light traps a great number of females fed and
having mature eggs are peculiarly collected as an offset to the great number of nulliparous
pre-feeding females which are collected as they are unfed, contrary to the cases in females
collected in dwelling houses or cattle-sheds by the usual collecting method.

Introduction
There have been many publications on the trap. However, we have few of them on the
collection of mosquitoes by using the light effectiveness of different light colors at least
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in the field of medical entomology, much less
on the age distribution of the females attracted
to the light.
mosquitoes by light traps was projected to

Accordingly, the collection of

examine the effectiveness of different light
colors and also to investigate the structure of
age distribution of the females against ths
total ones attracted to the light especially
with the epidemiologically important species,
Gulex pipiens pallens and Culex tritaeniorhychus.
The experiments were carried out by the
author during her staying at the Department
of Medical
School of Medicine as a Visiting Research

Zoology, Nagasaki University
Scientist from National Institute of Agricul-
tural Sciences.

The author wishes to express her sincere

appreciation to Prof. N. Omorj of the Depart-
ment of Medical Zoology, Nagasaki University
School of Medicine for many helpful sugges-
tions and criticism during the course of this
work and for aid in the preparation of the
manuscript. She also wishes to express her
indebtedness to Mr. T. Oda and Mr. S. Kawai
of the same Department for the guidance
in age determination of C. p. pallens and C.
tritaeniorhynchus, to Dr. S. Ito, assistant of the
same Department in those days, for her kind
help extended during the course of the ex-
periments, and to Dr. Y. Oshio, the head of the
Laboratory of Rural Sanitation, NIAS for his.
kind arrangement of giving opportunity to stay
at the Department of Medical Zoology.

Experimental place and method

Collection of mosquitoes by light traps was
carried out at the school campus of Nagaéaki
University School of Medicine and at the
grounds of Nagasaki Agriculture and Forest
Experiment Station (NAFES). The school
campus including the buildings ot the Basic
Sciences of the School of Medicine, The Insti-
tute for Tropical Medicine, and a playground
of the school, was surrounded by residental
guarters in the city of Nagasaki. Within the
campus and the residental quarters there were
some number of breeding places of mosquitoes

especially of C. #. pallens and C. tritaeniorhynchus.
NAFES is located in the farm district about
25 km apart from Nagasaki City, at the foot
of low hills facing to a large ricefield area
where active treeding of ricefield breeding
mosquitoes was expected.

Mosquitoes collected by light traps were
classified and the females of C. p. pallens and
C. tritaeniorhynchus were kept in deep freezer at
about -20°C to be dissected later for examin-

ation of follicular stages.

Effect of light colors to attract mosquitoes

Four types of light traps emitting different
light colors as described in Table 1 were
used to collect mosquitoes at the school campus
on four night in June, 1966. The traps were
randomly set in each day on four points which
were fixed 1.5 meters above the ground, at

intervals of 7 meters, along a school building

in a line about 4 meters away from it.
All night catches were carried out by operating’
the trags from sunset through sunrise. The
total numbers of mosquitoss collected on four
nights by each trap were tabulated in Table
1. The results of catches clearly show that

the collected number of mosquitoes was the
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Table 1.

Number of mosquitoes collected by light traps of different color types at the: -

School!”> Campus, All night catches were made four times during from June 16 to 25,1966,

\Light trap:’ | BLBFL | BL FL | Incand. L DL FL

T~ Sex ‘ I ’ — - - Total
Speciesg)\\\‘ =1 ‘ N lTotall < ‘ & |Total] & \ s JTotal‘ e | & |Total

An, sinensis } | | ’ 1 1 1‘ 1 1 2

de. albopictus | 2 2 ‘ 2

C. bitaenio, 1 1 [ 1

i

C. p. pallens 65| 115| 180 38| 34| 72 30 8| 1| 2 1 3 266

C. tritaenio, 9 6| 15 1! 3 3 1 1 ' 20

Total | 75| 121 ) 196 ’1 43 J 4| 77 ” 5 } 9 \ 14 “ 3 ‘ 14 291

9% j25_8{41_6~67,4” 14,8|11,7’26,5H 1,7[ 3,1' 4,3[‘ 1.0} 0,3} 1.4‘ 100, 0

1) Nagasaki University School of Medicine,

2) BLB FL : 6w, Black Light Blue Fluorescent Lamp which emits ultraviolet light and much

less visible light than BL FL,

BL FL : 6w, Black Light Fluorescent Lamp which emits ultraviolet light but a little

lighter than BLB FL,

Incand, L : 20w, Frosted Incandescent Lamp which is commonly being used for the light

trap of New Jersey type.

DL FL : 60w, Day light Fluorescent Lamp which emits white fluorescent light,
The lamps are lighter in the order of upper to lower,

3) Full species names are given in Table 2,

greatest in BLB FL, next came in BL FL and
Incand. L in that order, while it was the
Jeast in DL FL. Among five species collected
‘C. p. pallens was the greatest in number and
C. tritaeniorhynchus came next though very
small in numbr, while others were few. The
school campus including the buildings and a
playground was surrounded by
-quarters where some number of breeding places
for the former species and a few of them for
the latter were thought 10 be located. In the

residential

campus, close to the school building, there
were animal houses keeping dogs, cats, hens,
and other small animals, and some number of
large earthen jars in which some number of
mosquitoes of the above two species were
breeding. From the result of the above experi-
ment, two types of light traps were chosen
for the subsequent experiments: BLB FL,
the most efficient one and Incand. L, the

most popular one.

Comparison of catches of mosquitoes by BLB FL and
Incand. L light traps at the school campus and NAFES

" The total numbers of mosquitoes collected
by the two light traps on 41 nights at the school
campus were given in Table 2. Among 14
‘mosquito species collected, the most predo-
minant species were C. p. pallens and C. trivaenio-
rhynchus, while others were small or rare in
number. The two species are most common

and important in connection with Bancroftian

Filariasis and Japanese Encephalitis in Japan
and therefore discussions on the nocturnal
activity will be made mainly with these two
species.

Table 2 shows that greater number of species
and much greater number of mosquitoes were
attracted to BLB FL than to Incand. L,
clearly showing that the light trap of the for-
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Table 2,

Total number of mosquitoes collected by light traps on 41 nights during from

June to October, 1966 at the School Campus, Catches were made from sunset through sunrise,

=
~ |

~ . Trap BLB FL Incand, L

 Speceis — % s (Total | % A ¢ | s | Total | % a/%
An, lind. D japonicus 1 0 1 0.1 ‘
An, sinensis 14 19 33 1.8 14 19 22 41 7.0 1,2
An, sincroides 1 0 1 0.1 }
Ae. albopictus 4l 4 1s 10 03] 13 1 i4 2.4 0.1
Ar. subalbatus 14 19 33 1.8 1.4 8 8 16 2,71 1.0
C. bitaeniorhynchus 6 1 7 0.4 0.2 2 3 0.5 ] 2.0
C. hayashii 1 0 1 0,1
C. i fantulus 1 1 2 0.1 1,0 1 0 1 0,2
C. p.% paliens 392 | otg | 1310 726 2.3 28| 139| 167 28.5 | 5.0
C. sinensis 0 2 2 0.1
C. tritaeniorhy:.chus 167 | 211 378 21,00 1,3 t1g | 214 332 56,7 1.8
C vishrui 8 10 18 .o 1 6 | 4 10 171 0.7
C. vorax 1 ‘ 0 1 0.2
C. whitmorei 1] 0 ‘ 1 0.2

Grand total | 619 1185 1804 | 1000 19| 196| 39| 86 1 100, 0 ’ 2.0

1) : lindesayi 2) : pipiens

mer type is much more effective in collecting
mosquitoes than that of the latter type.
Precisely speaking, however, mosquitoes of C.
b. pallens were much more numerous in BLB
FL than in Incand. L, while those of C.
dritagniorhynchus were only a little more numercus
in the former than in the latter. Thus, the
BLB FL light trap is much more efficient in
collecting mosquitoes but at the same time it
is inconvenient in a point that it is not easy to
pick out mosquitoes from among a tremen-
On the con-
trary, Incand. L light trap is only a little less

dous mass of attracted insects.

effective in collecting C. tritaeniorynchus and not
so difficult in picking out of mosquitoes from
among the mass of attracted insects because
the number of attracted insects other than
mosgquitoes is not so numerous as in BLB FL
light trap.

At the school campus, the males were coll-
ected in relatively great numbers in C. p. pallens

and C. tritaeniorynchus especially in the former.
This seems to be due to some breeding places
of the two species especially of the former
being existed in the near vicinity of setting
places of the light traps.

Similar experiment was carried out at Naga-
saki Agriculture Forest Experiment Station
(NAFES) but only on a night. The station
is located at the foot of low hills, facing a large
ricefield area on the south, 500 meters or more
away from scattered farm houses on the east
and west. Total numbers of mosquitoes coll-
ected are tabulated in Table 3. As was expected,
C. tritaeniorhynchus breeding mainly in paddy-
fie'ds was the greatest in number and 4n, sinensis
which is also breeding in the similar places came
next, while C. p. pallens breeding mainly in cess-
pools and ditches near farm houses was rather
small in number. In most species, collected
numbers of mosquitoes were larger in BLB FL

light trap, but the relative abundance was the
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Table 3.

sunrise on a night of September 3-4,
Station (NAFES),

Total number of mosquitoes collected by light traps from sunset through

1966 at Nagasaki Agriculture and Forest Experiment

e Trap | BLB FL Incand, L
T Sex )
Species T2 e | s Total | % |a/3| % | & |Tota | % |a/e
An,  sinensis 33| 33 66 215 ] 1.0 6 10 16 | 124 17
M. uniformis 1 0 1 0.8
Ae. vexans 8 1 9 2.9 0.1 3 0 3 2.3
Ar.  subalbatus 7 4 11 3.6 0.6 703 10 7.8 | 0.4
C. bitaeniorhynchus 2| 0 2 0.7 ‘ ‘ ‘ |
C. p. pallens 16 4 20 6.5 0.3 o] 3 3 | 2.3
C. tritaeniorhynchus 178 6| 184 | s9.0 0.0 84| 6! 90 | 69.8 0.1
C. vishnui 12 3 15 49, 0.3 4 1 5 3.9 0.3
C. whitmorei 1 0 1 0.8
Total 3 256 | 51| 307 ‘ 100,0 } 0.2 “ 106 ‘ 23 i 129 | 100,0 ’ 0.2
Table 4, Comparison of the catches of mosquitoes per night at the School Campus
and NAFES, and by BLB FL and Incand. L traps (Rearranged from Tables 2 and 3).
. T Sex ’
Place Species Trap T Q S Total | &5/
BLB FL 0.6 | 224 | 320 | 2.3
C. p. pallens Incand, L 0.7 3.4 4.1 4.9
BLB/Incand. 13,7 6.6 | 7.8 ‘
BLB FL 4.1 5.1 9.2 1.2
School campus C. tritaen, Incand, L 2.9 5.2 1 1,8
BLB/Incand, 14 1.0 1
BLB FL 15 L 2.8
Others Incand, L 1.2 0, 2.1
BLB/Incand, 1.3 1 1.3
BLB FL 16 ‘ 20 0.3
C. p. pallens Incand, L 0 3 3
BLB/Incand, 1.3 6.7
BLB FL 178 6 184 0.0
NAFES C. tritazn, Incand, L 84 6 90 0.1
BLB/Incand, 2.1 1.0 2.0
BLB FL 62 41 103 0.7
Others Incand, L. 22 14 36 0.6
BLB/Incand, 2.8 2.9 2.9
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highest in C. tritaeniorhynchus in Incand. L light
trap. The reason of being very small in num-
ber of males in general sezmed to be due to
the breeding places being rather remote or
widely distributed.

Comparison of night catches between the
different light traps, setting places, and mos-
quito species is made in Table 4. The number
.of mosquitoes collected per night by a light
trap was very small at the school campus
which was located in the city, Nagasaki, while
the number was exceedingly large at NAFES

located in an agricultural district. BLB FL

attracted much more numerous mosquitoes of
most species than Incand. L did. C. p. pallens
was attracted to BLB FL much more power-
fully than to Incand. L, while C. tritaeniorhynchus
was done to the former only a little more so
than to the latter.
it can be concluded that BLB FL is more
effective for collecting mosquitoes but Incand.

From the above results

L is also usefu] when the main obiect is to
collect C. tritaeniorhynchus. The males appear
to be collected by a light trap in larger number
when the trap is set up at a near site of

breeding places of the mosquitoes.

Hourly prevalence of mosquitoes collected by light traps

light
traps were made at the school campus on two
nights: June 25-26 (Sunset:19:32, Sunrise:5:14)
and August 25-26 (18:56, 5:50), 1966. The
total numbers of mosquitoes collected on two

Hourly catches of mosquitoes by

nights are tabulated in Table 5, by species

and sex, light trap, and hour. The similar
night catches were made at NAFES on a night
of September 3-4 (18:44, 5:56), of the same
year with the result shown in Table 6. From
Tables 5 and 6, the trend of nocturnal activity

of female mosquitoes is roughly summarized

Table 5. Hourly catches of mosquitoes made by light traps,
on two nights, June 25-26 and August 23-26, 1966 at the School Campus,
\\fpemes ‘ C. p. pallens f‘ C. tritaen, l Others
Trap U . : B
NG \bex I i & : Total “ L ‘ & Total 1 Q. & Total
! 19-20 ‘ | 1 ‘ R I
| 20-21 1 14 ‘ 5o s 0 s L2 0 2
\ 21.22 1 s | 12 20 L2
|
22-23 4 8 12 1 2 0| 2
BLB FL 23-24 1 6 ‘ 73 ‘ o, 3 | \
0-3 9 | 11 20 20 0 2 |1 0 1
3-6 1 2 s ‘ ! | ;
i - T B J‘ 1]
| Total 20 49 | 69 | 12 ‘ 0 12 6 0 | 6
i o I |
19-20 \ 1
‘ 20-21 0 1 1 2 0 2| ‘ |
| 21-22 0 - 1 1 o 1
l 22-23 ‘ | ‘
Incand, L ,‘ 2324 0 ’ 1 1 } 1‘ ‘
| 0-3 Lo 1 SN o
3-6 02| 2 ! 0 o
Total S ‘\ 5 6 5 0 5 ‘ 1 1 2
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Table 6, Hourly night catches of mosquitoes at NAFES
(Rearranged from Table 3)
N’pecies C. p. pallens C. tritaen, ‘ Others
Trap . ‘
}Ng‘ ol } S | Total L S ‘ Total [ Q ‘ - Total
\ 19-20 i o3 14 w7 | 1| ws |20 | 17 37
20-21 5 6 52 3 55 | 25 16 41
21-22 5 0 5 6 3 9
22-23 1 1 2 0 1 1
BLB FL 23-24 4 1 5 1 3 4
0-3 6 0 6 | 6 0 6
36 ‘ 3 0 3 { 4 1 5
Total ‘ 16 ' 4 E 20 ‘178 J 6 “ 184 ‘ 62 l 41 : 103
i 19-20 24 3 27 4 4 8
! 20-21 0 2 2 31 2 33 6 7 13
21-22 1 5 0 5 1 0 1
| 22-23 3 0 1 2 3
Incand, L 23-24 5 0 5 1 0 1
0-3 4 1 5 3 0 3
3-6 12 0 12 6 1 7
Total 0 ‘ 3 ‘ 3| 84 J 6 } 90 ‘ 22 ' 36

as below: On becoming dark mosquitoes of
most species become very active, gradually
decreasing in activity towards mid-night,

increasing, however slightly towards dawn.
It is difficult to find out from these tables any
trend in nocturnal activity of males.

Age grouping of mosquitoes attracted to the light

Examination of age grouping of mosqguitoes
especially of C. p. pallens and C.tritaeniorhynchus
collected by light traps seems very important
for Jearning the nocturnal activity of females
of different follicular stages, and also for
learning the structure in age distribution of
the females which may be used as materials
for detecting the natural infection with the
parasite of mosquito-borne diseases.

On preliminary examination, it was found
that the females attracted to the light were
very much variable in follicular stage : Some
females had the follicles of the earliest stage;
some ones had mature eggs; and others each
had those of any transitional stage between

the above two. Accordingly, close examina-

tions for follicular stages of the females col-
lected by light traps were carried out after
the classifications which are being proposed
for C. p. pallens by Mr. T. Oda and for C.
tritaeniorkynchus by Mr. S. Kawai of the Depart-
ment of Medical Zoology Nagasaki University
School of Medicine as shown in Table 7.

The result of the examinations with the avail-
able females for dissection among those coll-
ected at the school campus on from August
through October is presented in Table 8.
the case of C. p. pallens," follicular stages were
classified as Noi1~I, I, III, IV, and V, and in
C.tritaeniorhynchus as No,~T-II, I, II, IV, and V.
Here the females being in stages No;~1 in the

In

former species and No;~I-II in the latter can
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Table 7. Developmental stages of the first follicles of f2 males of C, p, pallens and
C. tritaeniorhynchus at 27°C (After Mr, T, Oda for the former species and Mr, S, Kawai
for theflatter) j
Before taking®blood meal,
Stage Description
Noy The follicles of newly. emerged females are not apparent and included within germar-
iaZwhich are -therefore, a little larger than the germaria at the time of the separation
of thelfirst_follicles, *:
No, The first follicles become first recognizable by the constriction marked on the pear-

shaped;germaria by about 12 hours after emergence in C. p. za'lens and 36 hours after
in C. tritaeniorhynchus. This stage lasts until the follicles approach N stage,

N ByFabout(36 -hours after emergence in C. p. pallexs and 60 hours. after in C, tritae-
n orhynchus,§ the first follicles become larger and to have 8 undifferentiated cells and
togbessurrounded by, large epitherial cells.

1 ZThelegg cell can be recognized from other 7 nurse cells by about 48 hours after the
emergence in C. p. pallens and 72 hours in C. tritaeniorhynchus.,

Usually,% however, the distinction between N and I is very

difficult and so in this

paper these stages are put together in stage N~ 1T,
1-i Injsome follicles of a female of C. tr.zaenicriync/u; which is reared on sugar solution
for 96 hours or more, yolkfgranules become faintly recognizable.

After taking blood meal,

i About 6 hours after the meal, yolk granules appear sparsely,

By about 12 hours

after, the egg cell takes up about 1/3 of the follicle and yolk granuales are deposited
all over the cell. By about 24 hours after the egg cell occupies 1/3 to 1/2 of the follicle,
The nucleus becomes invisible by the dense deposition of yolk,

i 24~36 hours after, the egg cell occupies 1/2~4/5 of the follicle,

v About 48 hours a ter,the egg cell occupies nearly the whole follicle taking very long
oval shape, Nurse cells are now pushed up above the egg cell.

\4 About 60 hours after, the egg cell gains its maximum length,and chorion and micro-~

pylar cap become visible,
Oviposition

72 hours after the meal, in most females eggs are oviposited,

be referred to the females being in pre-feed-
ing stages; the females being in stages II, III,
and IV are referred to those having prema-
ture eggs; and those being in stage V to
those having mature eggs.

Table 8 shows that the females attracted
to the light are mainly consisted of those being
in pre-feeding stages and those having mature
eggs, and that nulliparous females are the
largest in number and uniparous ones come
next, while triparous ones are very rare.
This hold roughly true of the both mosquito
species and also in the cases of different light
colors.

Similar examination was made with C. tritaeni-
orhynchus collected hourly by lighttrapsat NAFES
on September 3-4, 1966 from sunset through
sunrise with the result as shown in Table 9.
The general trend of age distribution is nearly

similar to the result obtained at the school
campus (cf. Table 8. Here, however, it is
of interest that the females in pre-feeding stages
appear in fair numbers already at dusk rea-
ching maximum in number one or two hours
after dark, coming out thereafter though small
in number continuously or intermittently throu-
ghout the night.

with mature eggs appear suddenly in a large

On the contrary, the females

number at dusk decreasing abruptly thereaf-
ter.

As stated above, the females being in pre-
feeding stages are variable in follicular stage.
To analyze the age distribution of the females
shown in the leftmost columns in Tables 8 and
9, the number of females being in each of
different follicular stages are tabulated in Table
10. Here, the foliicles of the stage No, are under
0.5 and 1.5 days old after emergence of the
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Table 8.

Age grouping of C. p. pallens and C. tritaeniorhynchus females

collected by light traps on from August through October at the School Campus,

showing in number of females being in different parity and follicular stages,

C. p. pallens
,\\\‘Pﬁ‘it‘y* O-parous 1 l-parous 2-parous Total No,
Trap \ Stage of |[Noj N females
~ follicle | ~7| T | W | v f ViYlo m !l v N~ I|W| !V | examined
Month ™ __|I-If | 17 1
Aug. 41 51036 1] 1 17 ] 6 1] 154
BLE | Sept. 6 20 6 1 2 ‘ 35
FL | Oct. 1 13| 7 3 | 24
I
Total ‘48 ‘ 34'49]1|2J jzz}é‘ ‘1’ | | 213
Aug. 4 6| 4 1)1 16
Incand, Sept. )
L Oct, 1 2 3
Totat el [ frfe] JL prf] [T 1
|
C. tritaeniorkynchus
v NOI N~ | N~ ‘ i
~ I |H|v|V I oI/ m|v|vVv 1T o m|v|Vv
I-I j i
Aug, o1l 45| 32] 1] 1 13| 2 1] 134
BLB | Sept. 1 1 1 3
FL Oct,
I i
Total {33‘1 1| ‘46|3Zi1‘1\ 14 z| } [ ‘1‘ 137
Aug. 38 1 203021 1| g 2 o 101
Incand, | Sept. 1 1 1 | 3
L Oct, 1 2 3
Total |39 | REEIE BN EEE 107

females respectively in C. p. pallens and C.
tritaeniorhynchus. Those of the Nog are under
1.5 and 2.5 days old respectively. Those of the
stage N~TI are further old and found in nullipa-
rous and parous females which are ready to
take the blood meal. Those of thestage I-II
-are occasionally found only in C. tritaeniorhynchus
females searching for blood.

Table 10 shows that in nulliparous females,
‘the total. .number of females with follicles of
stages No; and Nogy are larger in C. p. pallens,
while, it is smaller in C. tritaeniorhynchus than
the number of females which are ready to

take blood meal. At any rate, it is of interest

that a number of such young females as those
being in stages Noz and Nos are attracted to the
light. This seems to show that the young
females become active at night probably in
searching for carbohydrate meal. The females
having follieles of stage N~1 in C. p. pallens,
and N~I and. Il in C, tritaeniorhynchus are
attracted to the light in a great number. These
females become active at night, as a matter
of course, in searching for blood meal.

Table 10 also shows that the females with
sac-like follicular tubes and those of having
just engorged with blood are attracted to the

light in some number, These are summarized
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Table 9, Age grouping of C. tritueniorhynshus females collected hourly by
light traps on a night, September 3-4,1966 at NAFES, The females dissected
are from among those shown in Table 6,
7\%\\\\\\\ \‘P‘aicy\\ 0-parous ! 1-parous 2-parous Total No.
Trap ‘ \_ Stage of No ¢ o ‘ T N | females
I follicle | ~ | T ' WL | IV |V I\"f}‘ ol w \ AV I-E | m | w!| v | examined
~ Hour ™ __ - | l‘L‘ ! - -
! 19-20 8 l 1 43 |18 1 \ 18] 3 1 2 94
\ 20-21 14 1 4123 1 2| 4 49
21-22 4 1 5
2 ! 1
BLB 22-23 | 1 : | 1
FL | 23-24 i1 1] 2 4
0-3 2 1 1 2 ‘ 6
3-6 ‘ 1 2 ‘ ! 3
Total 124‘1’1‘ 151‘50"2‘1& ‘20)10\ ‘ | }z 162
| 19-20 4| N ‘ ‘ gl s |1l 6 | ‘ 24
‘ 20-21 5 ‘ 310 ‘ 3| 4 25
l 21-22 2 ‘ 1 1 4
_ 3
Incand, 22-23 z \ 1
L ‘ 23-24 \ 211 1 4
0-3 1 2 1 4
3-6 1 1‘ | 2 ‘ | 4
o sl (el ][
i L !

Total

in Tables 11 and 12. Table 11 shows that the
percentage of females with sac-like tubes i.e.
those having just laid eggs is higher in C. p.
pallns and in BLB FL than in C. tritaenior-
hynchus and in Incand, L. It is of interest

because no such females are usually found to

come to bite man or cattle.

Table 12 shows that only in C. tritaenior-
hynchns, the females of having just engorged
with ’blood are attracted to the light though
very small in number.

Consideration on the relation between the nocturnal activity

of female mosquitoes and their being attracted to the light

The structure of age distribution of the
females attracted to the light seems to have
close relation to. the nocturnal activities Cdis-
played by them in relation to the ssarching for
carbohydrate meal, for blood meal, and for
breeding places to lay eggs; and also to the

flying on the way back to resting places after
oviposition and, only in C, tritaeniorhynchus, just
after feeding. In this meaning, the females
which have growing eggs may be thought to

remain inactive till the day of maturity of eggs.
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Table 10. Age distribution of the females being in pre-feeding state
attracted to the light,
The figure gives the numbre of females having follicles of each developmental stage.
The number of females with sac-like follicular tubes and that of those having just fed
are given parentheses and in double parentheses respectively,

\\Parity O-parous 1-parous 2-parous
Trap T 1
Stage | No; | Nog |N~1| 1-Il | Total| N~T T-I |TotallN~7T| I-Il |Total
TimL,, - B
C. p. pallens at the School Campus (cf. Table 8) ) _
Aug. 12 | 12 |17 ar | 36D | 36 | 6@ 6
BLB Sept, 1 3 2 6 6C 3) | 6
FL | Oct. 1 1 7C & ‘ 7
Total 13| 15 | 2 l ! 48 | 49018 | \ 49 1 6(4) \ 6
]
Aug. i 2| 1| a | 4D “ a4 1
Incand, Sept. | ;
L Oct. I | 201D 2 |
Total “211Q1‘) RS ‘ 6’1’ ’1
C. tritaeniorhynchxs at the School Campus (cf, Table 8)
Aug. 6 | 3 27 | 1yl 37| 29¢9 |3(2) | 32 2(1)‘ 2
BLE | S°Pt. 1 1 \
FL Oct. . | |
Total | 6| 4| | vyl s | 2009 [362) | 82 | 2(1)’ |2
Aug, 7 6 |2ai2)) 1y a8 | 19¢2 ‘2((1;)\ 2 | o2 2
Incand, Sept, 1 1 1 1) | 1 1 1
L Oct, 1 ‘ ‘ 1
Total ’ 7 l 7 i24(z);i 1((1))\ 39 { 21C 3) [2((1])5 23 ’ 2(1)‘ 1 : 3
€. tritaeniorhynchus at NAFES (cf, Table 9)
19-20 | 1] 7 8 | 17¢ 1) 1 ’ 18 | 3 3
20-21 5 | og2) 4 ACHy | 20y 25 | 4 ’ 4
21-22 aC » 4 1(1)‘ 1
BLB 22.23
FL 23-24 1 1 20 D 2 {
0-3 1D 1 2(2)& 2
3-6 IR 1 20D ’ 2 ‘,
Total 6 ‘18(2) 24 47(13)((1)}{ 3((1))‘ 50 ‘10(55)} ‘ 10
19-20 2| 2 | 4| 3 R \‘
20-21 1A, 5 8D 2 | 10| a2 4
21-22 2(1) 2 1 1 |
Incand, 22-23 1 ‘ 1 2
L 23.24 1 20D 2 |1 1
0-3 | 1 1 20D 2 |1 1
3-6 ’ 1 } 1 2 | 2 |
Total | { 3 \11(2){ 1 l 15 } 187 6) ‘ 4 ‘ 22 ’ 6(2)] ‘ 6
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Table 11.

Number of parous females attracted to the light,

and the number and percentage of those with sac-like {ollicular tubes

(From Table 10)

* Trap 5 BLB FL l Incand. L
\\No. 1 No, of No. of | 9% of ] No., of No. of ‘r % of
& | females females females females females | females
; % exam- with with exam- with with
Species . ined sac sac | ined i sac sac
~ ) i R
C. p. pallens | 55 ‘ 22 40,0 7 2 28.6
C. tritaen, 94 i 28 29,8 54 12 22,2
Table 12. Number of females having current follicles of stage
N~T in C, p, pallens and N~ T-II in C. tritaeniorhynchus, and the number
and percentage of the females attracted to the light just after taking
blood meal (From Table 10)
?\\Trap BLB LL Incane, L
\\\ i
\ No, No, of , No. of 9% of No. of No. of 9% of
‘\ & females females females females females tfemales
~_ % exam- having having exam- having having
Species ™~ ined | just fed just fed ined just fed just fed
— I
C. p. pallens 75 ? 0 0.0 8 0 0.0
C. tritaen. 140 | 7 5.0 91 6 6.6

Consideration on the feeding rate of mosquitoes

Collected by light traps

In the case of the examination of mosquiotes
for the natural infection with the parasite of a
mosquito-borne disease, it is desirable to choose
a collecting method to get a female population
including as many fed females as possible.

The feeding rates of C. p. pallensand C. tritaeni-
orhynchus collected by light traps calculated from
the data shownin Tables 8, 9, and 10 are 77.6%
and 77.2% respectively., The rates are nearly
the same as or only a little lower than those
obtained with the two mosquito species coll-
ected by a sucking tube and hand net in dwell-
ing houses and cowsheds in a village in 1964
and’ 1965(Omori et al. unpublished). The reason
is that by the light trap a great number of
nulliparous females being m pre-feeding stages

are collected as they are unfed, and peculiarly

the females once fed and having mature eggs
are collected in a great number too, while, by
the usual collecting method in houses and cattle-
sheds the nulliparous females being in pre-
feeding stages are collected mostly after feed-
ing but the females having mature eggs are coll-
ected only in a very small number. Conse-
quently, it can be said that collecting mos-
quitoes by the light trap for the examination
of natural infection with the parasite of human
diseases is not less profitable than the usual
collection of them in houses or -cattlesheds,
except for the trouble in picking up of mos-
quitoes from among a mass of attracted insects
to the light every one or two hours to collect

them during they are still alive.
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Summary

Collection of mosquitoes by uéing light traps
was carried out at the school campus of
Nagasaki University School of Medicine and
Nagasaki Agriculture and Forest Experiment
Station (NAFES) in 1966. The main obiects
of the experiment were to compare the effec-
tiveness of different light colors and to examine
the structure of age grouping of the females
and the rate of fed females attracted to the
light.,

Among the four light traps- used; the one
with Black Light Blue Fluorescent Lamp was
the most effective obtaining the largest number
of species and mosguitoes; the most popular
one with Frosted IncandescentA Lamp (New
Jersey type) was the third in the order of
effectiveness butit was only a little less effective
than the above one so far as the collected
number of C. tritaeniorhynchus is concerned.

At school campus located in Nagasaki City,
C. p. pullens was the greatest and C. iritaenior-
hynchus came next, and others were very small
or few in number, while at NAFES, C. tritaenior-
hynchus was the greatest, An. sinensis and C. p,
pallens came next, and others were small or
few in number,

The result of examinations for hourly prev-
alence of mosquitoes attracted to the light
showed that:

most species bacame very active, gradually

On coming dark, mosquitoes of

decreasing in activity towards mid-night,
increasing a little towards dawn.

Age distribution of the females attracted
to the light was examined with only the

predominant and important mosquitoes, C. #.

pallens and C. tritaeniorhynchus.  As a result, it
was revealed that the females attracted to the
light are very much variable in their follicular
stages: Some females respectively have folli-
cles of stage Noj, Nog, N~I, LIl (only and
rarely in C. tritaeniorhynchus), V; and very much
rarely II, III, and IV; and also follicles of sac-
like follicular tubes. In C. iritaeniorhyuchus, the
females are attracted to the light just after
taking full blood meal, though small in number,
The structure of age distribution of the fem-
ales attracted to the light seems to have close
relation to the nocturnal activities displayed
by them in relation to the searching for carbo-
hydrate meal, for blood meal, and for breed
ing place to lay eggs; and also to the flying on
the way back to the resting place after ovipo-
sition, and only in C. #ritaeniorhynchus just after
taking blood. In this meaning the females
having follicles of stages II, III, aud IV may be
very much inactive in nocturnal activity.

The rate of females attracted to the light
which have fed or had fed once or more times
is about 77~78 percent against the total ones
collected and is not necessarily lower than that
seen in females collected in dwelling houses
or cattle-sheds by usual collecting method.
This seems to be due to the fact that a great
number of nulliparous and parous females with
mature eggs are peculiarly collected by light
traps as an offset to the fact that in houses
and cattle-sheds most nulliparcus females of
being in stages N~1 in C, p. pallens and N~I-1I
in C. tritaeniorhynchus are collected after taking
blood meal.
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IABRET, VFNTETH, THAZHBIIUCKRE, 3SR obBTh -1k,

EHOMENEN 245 &, MNOEHEBIE L 2 & 2CED TERBICEEZMY, BEEDIA->TK
BICHDT 2. RURPIEEDOEE 2@A8L6N2,
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