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ABSTRACT. Genetic analysis of a new-
mutant, diamond palpus, in Anopheles stephensi
indicated it is an autosomal recessive and

INTRODUCTION

The resurgence of malaria has stimu-
lated genetic studies on Anopheles stephensi
Liston an important malaria vector in the
Indo-Pakistan subcontinent and the Mid-
dle East. A number of morphological
mutants has been studied (Mason and
Davidson 1966, Aslamkhan 1973, Sakai et
al. 1974, Sharma et al. 1977, Subbarao
and Adak 1978, Sharma et al. 1979, As-
lamkhan and Gul 1979) and a few bio-
chemical variants subjected to genetic
analyses (Bianchi 1968, Bullini et al. 1971,
Igbal et al. 1973a, b). The number of
mapped loct in this species is still rather
meager, restricting the range of genetic

linked to the dieldrin resistance locus. The ob-
served frequency of recombination is 45.11 =
1.29%.

manipulations which can be used to syn-
thesize strains with potential to suppress
or replace vector populations. The search
for genetic markers continues, and this
paper reports the genetic analysis of a
new morphological mutant, diamond
palpus, dp.

The mutant was detected in a labora-
tory colony of An. stephensi originating
from Karno Harni, a village approx-
imately 33 km southeast of Lahore,
Pakistan. The males are characterized by
an enlargement of the distal third of the
palpi which form approximate isosceles
triangles so that when the palpi are ap-
posed and are viewed from the ventral
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aspect, they appear to form a diamond
which is bisected by the proboscis (Fig. 1).
The female palpi have enlarged bulbous
tips and are frequently shortened (Fig. 2).

Fig. 1. Ventral view, whole head of male.
a = wild type palpi, b = diamond palpi (arrow).

Fig. 2. Lateral view, whole head of female. a
= wild type palpi, b = diamond palpi (arrow).

MATERIALS AND METHODS

The following strains were used for the
experiment:

1) Diamond palpus (dp)—this strain
originated from the Karno Harni col-
ony and is homozygous for diamond
palpus.

2) Karno Harni—a wild type laboratory
colony.

3) Diamond palpus; dieldrin susceptible
(dp; DIS)—this strain is homozygous
for diamond palpus and is dieldrin
susceptible. Adults are killed by 1 hr.
exposure to 0.4% dieldrin-impreg-
nated papers.

4) Karno Harni, dieldrin resistant
(DIr)—this is a wild type dieldrin re-
sistant strain selected from the Karno
Harni colony. The adults survive 2 hr
exposure to 4.0% dieldrin-impreg-
nated papers.

Mass matings were made in 3.8 liter,
cylindrical, cardboard cartons fitted on 1
side with a cloth sleeve and with the top
covered with nylon netting. A 3% sucrose
solution was present at all imes, and be-
ginning with the 3rd night for 3 nights
after the initiation of the crosses, a mouse
was put into each cage as a blood source.
Gravid females were individually isolated
into filter paper-lined vials ¥5 filled with
tap water and plugged with cotton. After
ovipositing, females were removed from
the vials and discarded. On the next day a
small quantity of liver powder was placed
into each vial, and on the following day
the eggs were counted to determine hatch
rate. Only egg batches showing nearly
complete hatch were saved for the ex-
periment. The larvae from each female
were reared separately. Upon emergence,
the adults were classified for the palpal
phenotypes and sex.

For the dieldrin tests, adults were ex-
posed to 0.4% dieldrin-impregnated pa-
pers for 1 hr in WHO insecticide test kits.
The mortalities were recorded after 8 hr
as it was found that no additional mortal-
ity occurred beyond a 6 hr holding period
at 28°C.

RESULTS AND DISCUSSION

Table 1 summarizes the crosses to
elucidate the mode of inheritance of dp
and also gives the chi square analysis of
the data. As no significant heterogeneity
was detected among families within a
cross, the data for each cross are pooled
in the table. In reciprocal crosses (1 and 2)
between the dp and wild type strains, all F;
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Table 1. Summary of crosses to elucidate the mode of inheritance of dp.

Progeny phenotypes

Chi square testing for:

Cross Parental Genotypes ? 8 1:1 ratio 1:1:1:1

No. 4 3 = + dp + dp ?:8 +:dp ratio
dp X + X

1. — — X - - 9 603 0 650 0 1.76 — —
dp X + Y
+ X dp X

2. T2 7 esr 0 272 0 040 — —
+ X dp Y
dp X dp X

3. — — X = — 5 112 92 114 106 0.60 1.85 2.79
+ X dp Y
+ X dp X

4. [ 6 243 240 264 231 0.15 1.32 2.39
dp X dp Y
dp X dp X

5. i oV 12 621 572 615 596 0.13 1.92 2.43
dp X + Y
dp X + X

6. — — X — — 8 200 183 192 182 0.11 0.96 1.13
dp X dp Y

2 Number of families tested.

progeny were wild type indicating that dp
is recessive and also not sex linked. Other
sex linked mutants which have been
studied in An. stephensi showed the mutant
phenotype among the F, male progeny in
one of the reciprocal parental crosses
(Aslamkhan 1973, Sharma et al. 1979,
Aslamkhan and Gul 1979). When the F,
heterozygous females were mated to dp
males (3 and 4) and also in the reciprocal
crosses (b and 6), there was no significant
deviation from the 1:1 segregation of
?:3 or +:dp. The wild type and diamond
palpi phenotypes and sexes segregated

among all progeny in a 1:1:1:1 ratio also
suggested that dp is recessive and auto-
somal.

Since dieldrin resistance has previously
been reported to be controlled by a single,
incompletely dominant, autosomal gene
(Davidson and Mason 1963), a series of
crosses was performed to investigate a
possible linkage relationship. Diamond
palpi, dieldrin susceptible fernales were
crossed to Karno Harni dieldrin resistant
males. All the F; progeny were wild type,
and a subsample of them all survived 1 hr
exposure to 0.4% dieldrin-impregnated

Table 2. Summary of crosses to investigate the linkage relationships among dp, DI and sex.

Progeny phenotypes

? 3
Cross Parental genotypes + dp + dp
No. ? é fa DP A D A D A D
DI* X DI* X
7. dp Xyl Z 6 140 111 89 114 127 118 106 129
+DI' X dpDIP Y
s 8
8. dp DI* X dpDI' X 4, 75 60 55 8 72 68 62 74
dp DI* X +DI* Y
Combined data 10 215 171 144 197 199 186 168 203

2 f=number of families tested.

b A =number alive after 1 hour exposure to 0,4% dieldrin, D =number dead after dieldrin

treatiment.
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Table 3. Chi square analysis and observed recombination frequencies from data in Table 2.

Chi square testing for

: R %
Cross 1:1 segregation linkage recombination
No. ?:8 +:dp A:D dp-sex Dl-sex Dl1-dp D1-—-dp
7. 0.72 3.60 0.11 — — 7.92%* 45,40+ 1.63
8. 0.02 0 0.80 0.09 0.04 6.34* 44.63 +2.12
Combined data 0.57 2.35 0.65 — — 14.18%* 45.11+1.29
#* P <0.05.
# P<0.01.

papers. Reciprocal backcrosses of the he-
terozygous F, females and males to the dp,
susceptible strain were made. Table 2
summarizes these results, and Table 3
gives the chi square analysis and the ob-
served recombination frequencies be-
tween the 2 loci. There were no signifi-
cant deviations from the 1:1 ratio for
?:3, + :dp or alive : dead in either cross;
and in the male backcrosses, there was no
evidence of sex linkage for either dp or D1
confirming the results obtained above
and those of Davidson and Mason (1963),
respectively. Chi squares were significant
for the segregation between dp and DI
indicating linkage between these two loci.
As no significant heterogeneity was ob-
served between the data from either
cross, the data from both crosses were
pooled and the recombination frequency
between dp and DI was calculated as
45.11 = 1.29%.
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