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h PREVIOUS article (Sweet and Rao, 1937) gave 
five significantly different average ova measurements 

a preliminary report on 
and of other differences 

in two forms of A. stephensi females caught in six parts of India, and suggested 
that, this anopheline occurred in two varieties to which t,he names of A, stephensi 
type and A. stephensi var. myso~nsis might be given. Since then reports have 
hecn made on the wing measurements and the cross-breeding of these two 
vnrieties and this paper will give further results of ova measurements of the 
two forms (Subba Rao, Sweet, and Rao, 1938; Sweet, Rao, and Subba Rao, 
1938). 

OVA MEASUREMENTS OF A. STEPHENS TYPE. I ‘ 

Table I gives five average measurements for 4,707 ova of’ 105 female 
;I. stephensi type, the new reports being of ova from 15 more females caught 
in Delhi and 22 caught in Lucknow. The average length of all A. stephensi 
type ova measured was 548 microns, with a standard deviation of 27 microns; 
tllc average breadth‘ was 200 microns with a standard deviation of 12; average 
lcrqth of float was 296 with a standard deviation of 22 microns; there was an 
nverage of 18 ridges on one side of the float wit,h a standard deviation of 2; and 
tllc Aoats covered an average of 0.526 of the total length of the egg with standard 
&vi&ion of 0.029. The mea*surement of breadth was made including the floats. 

It was not foutid possible to get any specimens of A. stephensi from 
Hornbay, so the form of this species occurring in Bombay is not yet determined. 
Of the cities from which A. stephensi type was secured, only in Mysore and 
Rangalore cities did tie find no specimens of the variety of this species. 

I 

*The work here reported was done with the support and under the auspices of the 
bpsrtment of Health, Government of Mysore, and the International Health Division of 
tile Rockefeller Foundation, 



TAJ~LE I, 
Average measurements of A. stephensi type ova. 
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MEASUREMENTS OF, OVA OF A. STEPHENSI: VAR. MY,!GORENSIS. 

Table II gives the average measurements of 6,916 ova from 147 A. stephe~~l~i 
var. mysorensis females obtained from six parts of India, In Table 11 HI’(~ 
included measurements of ova from Delhi and Lucknow A. stephensi mhid~ 
have not been reported before. Out of 23 A. stephensi received from LUCIIIIG~~‘, 
22 were classed as the type form and one was distinctly of the ?nysoren.~~~ 
variety. We are indebted to Rao Bahadur Dr. A. K. Banerjea for sending tRc+c 
specimens, and to Dr. I. M. Puri for the specimens sent from Delhi. 

The average length of A. stephensi wr. mysorensis ova WRS 477 micrcm-, 
with a standard deviation of 24 microns; average breadth including floats w’:I* 
161, standard deviation 13 microns; average length of float 218 microns, stan&tr(i 
deviation 20-44; there was an average of 139 ridges on one side of the flo:if . 
standard deviation I$, and the floats covered an average of 6.457 of the total 
length with a standard deviation of O-032. 

, 
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Average measurements of ova of A. stephensi var. mysorensis. 
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In Mysore State, outside of Mysore and Bangalore cities, we got. only 
q&nens of t,he mysorensis variety of A. stephensi, as was the case with 11 
fplnales from Sukkur and seven females from Hyderabad in Sind; from. Poona 
WC received 12 variety mysorensis females and one type form. Of 40 females 
from Delhi, 36 were classed as type form and four as variety mysorensis, 
:Uough in both average length and average breadth the eggs of these four speci- 
)IIcns were larger than these average measurements of the Mysore specimens, plus 
tmice their standard deviation; it should also be noted that the average lengths 
of the eggs of the four and the 36 Delhi specimens were not significantly 
tiifferent, but that the other averages of the other mysorenszs females were 
significantly lower; in spite of some confusion in average length, and possibly 
in average breadth, it was necessary to put these four females in the variety 

BREADTH 
INCLUDING 

FLOATS 
(MICRONS). 

LENGTH OF NUMBER OF 
FLO.4T RIDGES ON 

(MICRONS). FLOAT. 

PROPORTION: 
LENGTH OF 
FLOAT OVER 

LENGTH. 

, 



3’ 

I 

\ 

J 
. 

264 Ova of A. stephensi ami! A. stephensi var. mysorensis. 

mysorensis due to their other measurements, and all of their average measure- 
ments are well within the limits of the variety total avera.ges. It seems probnhk 
that a study of the eggs of a larger number of Delhi A. stophensi would clear ~1) 
the situation. 

EGG MEASUREMENTS OF SPECIMENS REARED FROM LARVX 

Since it is sometimes difficult to catch adult specimens of A. stephensi type 
in nature, and since control work is being clone in many cities in which this for111 
might be found, we tried dipping for larva in Bangalore and rearing these lar~r~ 
to adults, mating them, and measuring the eggs subsequently laid by the femnle~. 
Of 19 females which laid 915 viable ova, the average length of the eggs was’ 581 
microns, average breadth 211 microns, average length of float 297 microI]+, 
average number of ridges on the float 18, and the floats covered O-512 of tllc 
total length. These averages were well within those for all Mysore specimen+ 
of type form and for all specimens of this form given in Table I, so from ollr 

I .experience it is possible to classify specimens accurately by means of ova I:$ 
by females of A. stephensi type reared from larva?. Our experience would I~wi 
us to state that this would be difficult with specimens of A. stephensi VW, 
mysorensis, since this variety mates and lays eggs in captivity only with grc:lt 
reluctance. 

COLONY REARING OF A. STEPHENSI. 

As was mentioned in a previous article (Sweet and Rao, 1937) there is n 
distinct difference between the two forms of ,4. stephensi in their reaction to 

I life in captivity. In spite of repeated attempts we have not found it l~oseiblc 
to get more than 17 females of an F,_ generation of A. stephensi var. mysarenxix 
to lay ova and none of any F, females have laid, under conditions in which t.1~ 
type form of A. stephensi went on to more tlhan 12 generations in captivity. 
Obviously it is either impossible to rear the variety in colonies or else spcci:al 
conditions of temperature, humidity, food, and the 11k are necessary. Mcasurc- 
ments of 772 ova of 17 F, female variety mysorensis are given in Table III tc 
show that this species breeds true for one generation at least. 

On the other hand no difficulty was experienced in starting a pure &-Hill 
. colony from the eggs of one female A. stephensi type form, and measurerrW~ 

have been made of ova from females of generations through F,,. The mca.snr~‘- 
ments of ova of colony females of ,4. stephensi type from the fifth through tlnf’ 
ninth generations were given previously, and it was found that, with the cx~l’- 
tion of an apparent tendency to increase in the average measurements of lcn$l! 
and breadth, the ova remamed within the limits of the average mensurew!rtf* 
of ova of all the Mysore A. stephensi type. Table III gives rncasurcmcnts fji 
ova of females of F,, and F,? from this type form colony. 

The ova of the 7 females of the F 1,, generation of the A. stephensi f-y!“’ 
colony were significantly larger in their average measurements of IcIll!~~:~ 
breadth, and length of float than the total Mysore averages, thlls continuing fk 
tendency noticed from the F, b meneration onwards, but in the F!, g;encr:lti’f;’ 
these averages had gone down within the limits set, by the standard rleviati~~~’ 
of the total Mysore averages. 

. 



PLATE XII. 

Ova of A. stephensi var. mysorensis, 

Ova of A. stephe& type. 
Same magnification. I 
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TABLE III. 

,\oeuage measurements of ova of an F, cJclzeratl.on of A. stephensi var. mysorensis 
and of F,, and P,, generations of A, stephensi type. 
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The utility of A. stephensi type as a colony mosquito in India is worth 
noting. It takes readily to life in captivity, will feed on either man or small 
;inimals, mates and lays eggs readily in a small cage, and requires little attention. 
()w cages were 18 inches long, 12 inches broad, only 12 inches in height, and 
KCP~ made of cheap wood with a fine mesh copper gauze on top and a circular 
Jceved hole in front. One caution is necessary for places with temperatures 
i*rlual to or lower than those of Bangalore. During the month of December 
i937 our colony females’gradually ceased laying and began to die off, although 
rIz;l continued to feed, so a few survivors were placed in an incubator and eggs 
were eventually obtained to continue the colony. During the winter of 1936 the 
colony was in a small room which was kept warm, but this was not possible in 
1937, so apparently in the cooler parts of India, it will be necessary to keep up 
the temperature in winter. Humidity in the cages can be maintained by means 1 
of small country earthen pipes filled with moistened sand, or some similar 
rlevice. \ 

I 

SUMMARY. 

Average measurements of eggs of ,4. stephiznsi type and A. stephensi var. 
7rqsorensis are given. The averages of 4,707 ova from 105 type females were 
548 microns in length, 200 microns in breadth including floats, 290 microns in 
length of float, there were 18 ridges on one side of the float, and the floats 
covered O-53 of the total length. Corresponding measurements of 6,916 ova of 
147 variety mysorensis females were 477, 161 and 218 microns, 13.5 ridges ,on 
the float, and the floats covered 0.46 of the total length. Rearing A. stephensz 
type from larva and mating them in the laboratory was not found to alter the 

, 
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average ova measurements but this will prove difficult in the case of varietay 
mysorensis, A. stephensi var. mysorensis resisted all attempts at colonisati& 
and no generation beyond F, could be obtained, but A. stephensi type colonisecl 

: 
f 

easily in small cages and bred true in the main in its average egg measurcmenk 
The utility of A. steyhensi type as a colony mosquito is noted. 
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