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SUMMARY

12 male-linked ('|"'1)‘ 10 autosomal-auosomal (T
midyon “« 4 S
tes T (1:2,3)) were artilicially Induced and fsolsteq aff i
yr v goles vy ) .
g “.Ll inguefasciatus. The prcséﬁ‘.c of translocations wer g : the:
vector C. ¥

tion in heterozygous condition Jed 1o semisterility o
. Wca ’
1|;|n-|‘ (

sencral : s 18
i iinquefasciatus in India is considered.
of C. qt

Key Wards:  Culex quinguefasciatus, Iranslocations, genefjc conirof,
ey :

INTRODUCTION
Culex quinguefasciatus Say is one of the members of Culex pipi
| ll.lr(n_lghnul the tropics and extends into lhc.tempcrale reg
1o yheres (Mattingly 1951). This is onc.t?f the u.ieal
]wm::(. of its amenability to Jaboratory condition, mainte
h{'t‘ﬂ q h

ons of the northern and southern
specics for cylogenefic and genetic studies
nance and manipulation, :
C. quinguefasciatus is one of the importa.m c?rriers of' Bancroftia

anization of this species has caused an alarming increase in fhe rfa!go ate S
Urbanization species combined with its new tolerance, indeed resistance 1o Insecticides has made it
vigour o Ih:]s,li p“-;c look for control methods involving genetic manipulation. Hence, there is an
nhllgﬂ(;f"’i In;c d for a greater understanding of the genetics of this vector species. Considerable
immediz S

ess is being made on the genetics and cytogeneties of C, quinquefasciaau (Shetty 19?14, 1987,
YTCSS I ; :
;;;rl%r Shetty & Chowdaiah 1975a, b, 1976a,b, 1977, 1983, 1985). j

n filariasis in Asian countries,
[ filanal infection. The natural

Translocation heterozygotes have important uses for'thc development and applimt::::)of scveral
ic control mechanisms: sex- sorting system, translocation h'omozygotes, compox.md ‘ .mnsumes :
Tiin linkage groups to chromosomes. Inherited semisterility due to tmnslocall-mn"has long been
e gossgilllale means for control or eradication of insect pests (Sembn:'umhl. 1949, anen
su%%csgfn?: il9r6)8 Rai & Asman 1968, Wagoner et al 1969). This paper reports .mduE:non, isolation,
;zllt‘l’ic and cyloloéic characterization of chromosomal translocations in C. qumquefascmgm

MATERIAL AND METHODS

ig lore mxlah). ‘The mosquitoes
C. quinquefascianus used in the present study was ongmnlly. collected &?m = G(:; e
were reared at 25 + 1° C with the photoperiod of 14 h light and relative llllmidiljf 0 ? ool tained !
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were made in 30 x 15 x 30 em cages. Females were blood.fed o pigean. fr aig
10tion
ol

& 2x 95 cm she \ P
Blood, 7080 h were allowed and the gravid females " ahell VISl with i :
1 pans (15 x 30 cm) containing tap water and were fed op | "2

d in white enamol pans (13 Ve poveg
" Aduyy
%

Tertitity (99% batchabiliny) were solected Trom M
Mgalore |
Strajy

40 x 30 em cages. Mass matings
were isolated individually in

depasition, The lanvae were reares
were provided with 10% sucrose solution Stocks with high

according 10 1he procedure of Shety (1983) for the study
325 males ol 2. or 3-day-old were ireadiated with 400 mds of ga
Ay,
s

For induction and isclation of (ranslocations.
) ource af Kidwai Memorial Instiwe of Oncolugy, Bangatore 1o determine g i

Ciddore,

c

at the rate of 140 rads/min from 4 Co™
of induced translocaiion, the irmdiated males were immediately mass-mated with the Vvirgin (emules of the gamg
afler 4 days of blood meal; g
0 11056 Which 1at
lag

females were individually isolated for aviposition. Mast of the females Iaid cgps
egs were reared as Individual (ailies in all subsequent generations. The families which showed less than 6 feriliy
g ; A g ©
retained and the rest discandod. To total number of egos in €ach of the raff and the number ol hatched larvae were recordeq ’:
A LB i
the percentage of induced sterility was calculated. Reduced fertility was used as marker for (he recognition of "“"Slmmuu,,
For induction and isolation of double translocation heterozygote, one of the translocation helerozygotes Showing e

viability and full penctrance was selected fo induce double translocation heterozygole. For this purpose, a fey males of g,
) (53 £10% ) which showed constanl percentage of Semister) 13
: ity

translocation Jines (T*) baving a single reciprocal translocation
d for the second lime al the dose of 3000 rads of gamma rays (140 ”'ds/min) 2
n

alter g ion was re-irrad ;s
Cytology for jon of the 1 was dane from squasly Of the (g,
ibed by French et ar. (1962). ¥

from g

arder o induce new multiple
of young pupac and ovaries of newly emerged adults, according fo the method descr
Ma: of male-linked (TY) was easy as no selection is nccessary in such a siock because the

semisterility is inherited onfy through the males and all sisfer females were normal. In this type of translocation, (he males are q)

ly in the heterozygous condition, 1,

the time heterozygous for the sex the

female linked translocation (T®), a few females were selecied from the line showing reduced hatchability (semisterility) ang

outcrossed with the wild rype mosquitoes (pure line) in cach generation. Males cannol, but females could, become hnmozygo.,s
i location (T%), the semisterility is through both the sexes in almosy

tor such In
equal proportions. This translocation could become homozygous in both ihe sexes, Either a few males or a few females were

ility) and d with the wild type mosquitoes (pure linc)
1 fes were similar to that of TM franslocations,

selected (rom the families showing reduced
of male-linked double

in each The
The semisterility was inherited only through males. All the translocation lines included in the present study were maintained for

more than 30 generations. Mitotic chromosomes from normal testes are shown in Fig.1.

OBSERVATIONS
Altogether 22 single reciprocal translocations and 8 scx-linked double hclcrozyguus
translocations were isolated [rom irradiated males of C. quinquefasciatus. Cytological preparations of
the mitotic chromosomes revealed the presence of translocations (Figs.2-11).
Table 1 lists the degree of percentage semisterility in each of the translocated families,
found that in lines T', ﬂf’ﬁ? re‘c, T '%"", T T“,‘YT". 77 1% and T'% the semislcrih'lg :::
inherited only through the males whereas all the sister females were normal. In all T translocation
ion (o g ion (Table 1). B of this fact,
; 139’ 163, T72,
both the sexes

lines, levels of semisterility were constant from g
these translocations can be considered suitable for field release study. In lines le, i

T i B2 o7 e semisterility was inberited through a proportion of

Figs. 1-11: Cytology of translocation
T(1:3), 3, T(1;2), 4, T(1:2), 5,

indicating that translocation had occu
translocations (T™) were included in th
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TABLE 12 Showing average dogree of semisterility in 22 fines ot €. quinguefasciui
SI. No. No. of lines Ty pes of Mo, of tnrvac Semistorility (7
(ranslocations fosied S N Acns
1. = P 2210 112 1.1
3. 16 ™ 13057 4239 69.0
3 T ™ 11616 4063 65,0
4 e ™ 11477 4652 59.0
s P ™ 1919 021 521
6 o ™ 1957 1193 301
2 ™ ™ 1075 505 53.1
s ™ ™ 16370 3508 78.0
o ™ ™ 11311 2617 76.0
10. ™ ™ 8260 2496 69.0
3 . = o 15244 4055 73.0
©» 08 ™ 960 568 40.9
13 P T 1018 366 64.1
14 H T 5316 1747 67.0
15 0 ™ 4797 2686 44.1
16. 78 T 1863 1173 371
1 ™ T 1650 844 48.9
18 b ™ 2663 1358 490.1
19 7% s 2195 1042 52.6
20 Ti2 e 2163 1038 S52.1
21 167 ™ 7775 2026 62.0
2 i7 ™ 7744 2108 72.0
TABLE 2: Showing average degree of ility in 8 Lines of stocks of C. quinguefasciaius.
SL. No. Stock No. of eggs No. of larvac Semisierility (%)
1 MPL - A (1;2:3) 12,657 2,961 76.61
2. MPL - C (1;2;3) 10314 2388 76.85
3. MPL - D (1;2;3) 8,598 2,187 74.57
4. MPL - E (1;2;3) 16,404 3,192 80.55
S MPL -G (1;2:3) 8,628 1,737 79.87
6. MPL - K (1;2:3) 13,167 2,322 82.37
7. MPL - N(1;2:3) 17,106 3,663 78.59
8. MPL - T (1;2:3) 20,403 5217 82.26

Shetty: Geng Mg ¢
anirol of Do
1 toes

1t was found that in lines MPL-A, MPL.c: MP 185

ppL- T the \I. |n|(~|,nlnl‘|lv wis inherited only “7"'"1';]1 'hi"D' MPL-E, MPL.G MP

ytologice Wy 5 3 4 ;
pormal. Cytological p cparations tevealed fhag exchangee Miales Whereas a)1 1;. L L-N ang
and the autosomes These translocations are m"qidcrcdu: had U hclwccuih"lSlu Temajes were
58 suitable € 5ex ch

o e f TOmosomes

eld refopse sludy,

' ’)ISCUSSION
C: r/ll/ln/lll’/tl\(l{l{l{" has almost 3 metacentric e

which carries sex-determining lactors, M for "lalencﬁ& mmom’;mc pairs, One
M/m, females arc bomozygous m/m, According to 'h_ﬁ and m for fempfe
chromosome translocations are possible viza, (1) a'ﬁ chromo;
Jutosome, (2) a tranlocation between he "";h.mmo {ranslocation between
petween (he 2 autosomes. Out of 30 Immln(‘ali(ln:"mc and gn Aulosome 5
jranslocations, 10 were autosomal T* and 8 were 'mma'x,al)’std, 12 were of Ve, T g g
(1;2;3). In the double translocation heterozygotes, Hulns- inked double 'mm'ﬂcali;m 5 eI

factor. Because of this fact, in all the double |m;‘s,°m“fmes arc tightly linked 1o e e
study semisterility is inherited only through males, o hcmm")’@le lines includeq o

Attempls have been made (o make the autosomal fransiocat;,
1he 10 has become homozygous, In this line the semisterility dj ocations )’°m02ygous, Onlyonc m -
fertility. However, outcrossing with any normal fine, agai: 2 Ppears and the lne cantinucs wigy i
and lethality turns up again in the following gencrations (Shetty umn;:;:l;n heterozypotes are Produced

A large number of radiation-induced chro x
the same have been studied in C. pipiens complc;" ?lt\]rn] ;gg;l‘]’j"om and cytological evidence for
Shetty 1982, 1987). Ficld evaluation studics by using such’lmn‘;‘;n el_al. lm; Bl“"ﬂel‘al._lgny
programme of a few species of mosquitaes have been '(hvmo;;l;;m in the genetic. control
Rai ct al. 1973, Seawright ct al. 1976, 1977, Tcrcwcdone;al- 1977). , Laven et al. 1971, 1972,

As indicated earlier, all the translocations included in the present invesligation lnve

le-link ans i AR passed -
cd trans] ) d in the present study could be

of C. quing For the same reason, a

considered for use in genetic control progr
sex-linked double translocation heterozygote, MPL-K (1;2;3) was selected for i (i
ormal males botb in the

+10% sterility). This line showed a higher mating competitiveness than the n
laboratory and ficld cages (Shelty 1984). Hence, the line MPL-K (1;2:3) established in the
study would be of value in the genetic control of C. quinquefasciaus in India. Similar smdim
been reported in Anopheles stephensi, one of the important urban malaria vectors in Indian
subcontinent from our laboratory (Shetty & Gayathri Devi 1989, Gayathri Devi & Shetty 1992)..

more than 30 generations. The

The success of genetic manipulation involving sferile-male-release can be enhanced be
developing a method by which males can casily be separated from the females during the mass
production. Since the females of the species are potential vectors and cause biting nuisance they should
be climinated during early developmental stages by genetic methods. This will also help to lower the
cost of mass production of males for release purpose. To achieve this objcctive; a genelic sexing-s;qiri

hesized for p ial climination of females during

; (lM; 2) 1 of C. quinquefasciatus was sy :
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atonment drea 1050 m (39592); n=14, Packnyart
Pennisetum alopacuroides Desv. n=14. Central India: Pachmathi, Conionmen Lake

side 1150 m. (39474) 39472); =18 Pachourhi, 13 Fall, 750 4,

" + cide 1150 m. (
Pennisetum pedicellatum Trin, n=21 Cenlral India: Pachmarhi, Lake sid

(39047); n=18. Pachmarhi, Dhupgath 1150 m (39124)

Pactimarhi, Lake gido 1150 m. (38894), n=30. Pachmuarhl, onway 1
chms 5

Saccharum spontaneyrm Linn, 0=30. Cenral India
Dhupgarh 1050m. (38835) 1050 m (37318)
sndir 1050 m (3
Setaria glauca (Linn.) P.Beawv, n=9. Central fniia Pachmarhi, Ambamal man dir

| M. BIFLIG® AND RJ. JONES *
« Department of Botany and Tropical Agricullure
James Cook University, Townsville, Australia
*CSIRO Division of Tropical Crops and Pasture, Townsville, Australis

Poacene

e bieaiindsiou by £, 460 m (JCT 10757),
CPI** 1046724 n=20. North ndia: Kuluva, 18 km (rom Bhopal-Raisen 23.15°N 77 34 A
. ; 2 °F, 075 m (JCT 10752).
CPI 104576 n=20. North Indin: 6 ki SE Tamia-Chhindwara 22 18°N 78 42°E, 075 m{
9 g 0755

CPI 106052 1=20. North India: 2 km W Nevasa 19.33°N 74.55°:, 420 m (CT 10755) e
i i S5°E, 440 S
CPI 106350 n=20. South India: 9 km N Bellary Railway x Siraguppt 15.13° N 76.55°E, m (. )
°N 76.04°E. 700 m (JCT 10753).

CPI 106426 n=20. South India: 19km SE na\'augcrrliangm!or( 14.2 S
o L, 940 L

CPI 106491 0=20, South Tndia: 14 km WSW Hassan - Mangalore 12.58°N 75.58°F, 940 m € 5 0728

A N =, 50 J 1 v

CP1 106819 n=20. South Tndia: 10 km NW Pondicherry-Tindivanum 12.00°N 79.46°F, 0 m ¢ i

Bowen*™ n=20. Ausiralian ecotype (JCT 10759)
Mcdway ™ n=30. Australian ecoiype (JCT 10756).

1and i
o The CPI numbered introductions were collected by Dr. LB. Staples. Q Depar ol Primary

Ausiralian lines. Seed collected (rom <100 m. The original introductions which may have given rise (o these lines are not

known. They may have arisen (rom crosses.
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ANNOUNCEMENT
The V All India Conference on Cylology and Genetics will be held in October/November
1994 at Kurukshetra University Campus, Kurukshetra.

The first Circular in this connection will be sent to members in January 1994.
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