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~FSU~ E OF P ~RT’SS TO PATE

I. Abstract of signi ficant. dovelonments on Culex tarsali s genetics. .

a. Ten new mutant strains have been isolated that may have apolication
for maooin~ 01’ chromosom es and as possible tracer stocks for f u ture
field oroj’rams directed at  populatlln control.

b. Seven lines that carry different induc ed translocations have been
establi shed.

c. A line that. carr ies a genetic factor resoonsible for polyploidy
and soern l e t h a l i t y  has been isola ted.

• d. The selection for genetic lines refractory to western Pnceohaliti s
vi ru s and of lines unable to t ransmit  v i rus  ha’,e progressei well.

- 

- e. Studies have been initiated on the genetics of d.iapause and autoileny.

— 
. 

f. Two exoer-iments have bc’en comoleted--one relating to m at in g  heh~vior
and one relat inr  to usinr ei’c’s as a holding stare for t h i s  soecies.

-J These wil l be submitted for oublicat ion in February,  ~~~~~ as ~‘c~~p r t i f i c
• 

/ Notes to Ann.  Ent. Soc. Am er. and r’~osouit.o pews res-~ectively.

g. Two ot .her Dan e Four new eye mrt ant . s in  Cul ox t a r s n 1 i ~ an d
inchice~1 r ecinrocal  tr ans lacat ,ion s  in C~:iex tIr 1~l i s w~ 11 be Cc - : ’  i ~
for OUbli C f t tj O f l  w i t h in  the ne~~~T3rd ’l ouart er .
The principal investigator was invited to dl seusc her current rrneorch  —

at  two symnosium s , one at the Cal i fornia  Mosquito Contro l Assoc~ aticn mre ~~.n ~
and the other at the Entomological Society of A~icr ica meet-inc. 11cr a s s oc Th t - r ,
Dr. Paul N cDonald , also gave invitational pape rs at  these meetings.

II. Experimenta l

A. Culex tarsalis  s train s and H mnrk er u l ines .

Considerable time has been r iven these f i rs t  2 q~a rters to f inding
recognizable inherited variables basic to an un~orstanding of the  gen—
etics of the species -and necessary to any research relatirr to the
discip line of heredity. Consecuently, unrelated s t ra ins  of C. tarsalis
from different geographic area s have been collected and colonized in a
sea rch for mutants .  In addit ion  to screening various strains fr f in
neighboring Kern County ari d Sacramento Vall ey a rea s  in CaY forn ia , we now

Ii have laboratory colonies from Yunin , ~rizona , Ft. Collins, Col., Tmnc’rial
Valley,  Cal., and Wi n riener , Cana d a .  ~t. t h i n  wri tinc ~e a re  also a w a it : ng
receipt of s’)eclTnen s from 2 d i f f e ren t  area s in T~xas and another  from Canad~ .
Another  strain that  ‘ire m a in t a i n  in our labora tory is in ccimolete opposition
to these ! hly inbred lines. This is a comuosite s t ra in  that holds some
of the genotype from each of our colonies. “Le~ t.—over s ” from ot .nc ’r st r a ins
contributed to its or ic in .  This strain has  goo~ hybrid v~ ror and is there —
fore ~~~ fui  as a r esearch o rran i sm s .  P . ecau se  of its broad gene ~ool it
shoul d a l so  serve as an e x c e l l in t ,  l in e  ~or r thvs ±~flo r ic ,l  studios since
~ nbrcni l i ne s  are thour~-t by mri ’l’.’ to be poor rr’nr-~n onto t i  v u s  of a soeci us ,
esciec~ally for physiological c oeriments.
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The mutat ions  t ha t  h-ave to date  been s u c ce ss f u l l y  i solat ed  and ~stahl i shed
for the ou rpone of c o n s t ru c t i ng  marker  stocks are su n r n a r i z ej  In fabl e 1.

- 
- ~. Cytogen et ics

At  the t ime of t h e  o r ig in a l , opni i e . at ion  a oap er , “Cyt o~ enet .ic observat ion s
In  Cul ”x t i r s i t l i ; :  ~~ t~,si : ;  i lTe l  ~ e i a sL s ” wa s  i n  il’ ’c : ; . i t .  w a s
in J . I rd .  I’ ;nt . , .In i y 1971t , a t id  is a s tu d y ~~ ,4 

- t h e  h a r v o t vp e  an d  l’~- h a v j  a r
of c~Iri~m0so~I iu ’5 j n ;ni t a tj . c and m e i o t i  C cvc l e f l  in senuen Li al d i v i s ion s  to
a zc e r t - a i n  n ’>r ;’ni ]. p at t e~’im3 i n nne r~iat ogon esis .  Such i . r m f o r i r a t i o n  i s  b a s i c
in 11 ght 01 ~;e cu r ren t  in t .~ r est in us ir i r i n ; l m m c e i  chror asosn i, al r~~a tj  n~rn
as Possible  t ao l  s for  ; i o p m l . a t i  Ofi control , nr i :n ar i ly  s ince , u n f or t m m ! l a t u - i y ,
sa l ivary r.l an d  chr Dmosor les  ot ’ cu l i cine  mosoni toes  canno t ho success fu l ly
used for  d e t a i le d  reco~;nit ion of abnornali .ties at the, present t ime.
(Repr in t s  inclosed)

Reciprocal  tn i n s’Ioca t.i ons

Following rad iat ion  trei t .ment with anar ox i n ia i ; r~ly 1~OOO r. yoirnr ma le  adu l t s
comnonly fa ther  progeny i n  which a goodl y number  of the embryocs a r e  in-
viabl e. Cytologi cal examin ~ t .ion s of the prima ry snerna tncyt es  of v iab l e

~ J ‘ o f f s p r i n g  h a v e  sh own t h at  i n  some cases thi :i r educ t ion  in  o~~ h at c h  i s  due
to r ec inr oca l  t r a n s l ocat i on s  i n v ol v i ng  2 of the 3 chremesor~es, t t  the
pr esen t. ti me , 7 d i f f e r e n t  l i ne s  ca r~y i n g  such a hnri  tabi e nbr ’r r a t ion r p s s n n s—
ible for embryo TI e t .hal  i t .y have la eon ‘st .nblished i n  the I ab-ora t ory . ~-b i l
lack ol’ a nen r ’t i c  m ar k e r  s t ra i n  i nh i b it s  the m a k i n g  of noc~--~~- a r y  crosses
that would l i lonti  fy  the l o c a t i o n  of the  br eaks  and rec l na t,ion f b i
cytological observ~a ti ons iden t; i fy  ¶‘

~ 
of these  i nt e r ch a nr e s  i av- - lve  t I . .~ 2

autosomes and 2 invo lve  the s e x — d et e r m in i n g  chr iaTnnsors e an d en of t h e  l.a r~er
na ir s . To our knowl edee t h i s  i s  the f i r st  st ,ii ’1’~ of t h is  tvn e w i t h  C. th~~- a 1
A panor desc r ibin g  the cytolagical  evi :lence of ti~ - so i n ter  n c-es i ’T~in
p r e p a r a t io n .  Since t h e  m e c h an i c s  and dose t h at  led to t.~.e sc ’ int , er a h an s e s
are  now well.  e~ t~ bli . shed , no f u r t her  ones w ill be ‘in dneed u n t i l  — a r k e r  s t ra i n s
are constructed wi th our mu tan t s  for  i den t i f i ca t i on and screening ;)‘lr? ’lses .

: Inher i t.ed nn lynloi_dy

• An oth er  i n t ,  u ’r en.t. i ng l i n e  recr .nt ] .y isolated from a stock car r y i ng  a recta—
rocal 2—3 t r.anslocn L i o n  se ms to carry a m u t a n t  gene (o r  Con eS ) resoansib’~°
for polyoloidy -a nd eventual  le thal  saerm a t .ids.  This chn~~~c ter i st i c  has  re—
n am ed in t h i s  st ock for over 20 generat ions  and undoubt e d ly  cc .ntr ibutr ’s
to thu i  low e”i~ h atch  in the colony. 1.’Thile no one na t t . er a  can he i den t i f i ”d ,
in d i c a t i on s  a rr~ t ha t , the m u t a  I ion  I nt o’m d’eres w i t h  mien i a l  A n a n h - i s r ’  I in  snerin —
a toger i e s is , g i v in g  ri : ° to a la r;~r’ number  of i~i h a l a m i c r t  sPerm . ~i ccc the
c har a c t er i st i c  n°r~- i i’il.s f r -c g e n e ra t i o n  to g e r ~~ra L i  -f lm , i t  is assum e d  a t , t h i s
point t h at  the gene ( ~~nos)  ~~~m . i v o  ~ s a S e ep s  si vr ’ m i t a n t  C., rrie ’l i n  th e  r~~’r i ~~

pool of the s tock .  In t h e  hona~ yrons c o n d i t i o n  l a ck  of normal  m e i o t i c  he--
havior i n i t i a t e s  abno rma l ,  sn; rer a ti on c a u s in ’~ c e l l s  to be t et , r o n l - a i d , t r ialoid ,
or a n e un lo i d  in  a va ri r ’t y of way s for  1 or m n r ~ of th~ 3 Pairs of c h r o m or ~ m . - s .

~-~oro s t i  Jy w i l l  he flI? °dri , b i t  we ~ny hi’.r ,~ an o t h er  a m t o c  i d al  s’.nltem t.h a t  r- ~n l ii
he Ca rn e l  i~it, o a n i t  p op im i a t~ on with a 1- ,e terozvrons or h o m o s y g o u s  t r an s —
loca tion  as the Veh i d o .

- — ~~ — - ‘  
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C. Pofra ct,orinass of’ (hi ’! cx tarsal is t.n VFT.’ vi ru s in f e c t i on  and/ or  t r ansm i  scion.

One of the p o t e n t i a l  us ’ s we envision for our t r a nsl o cat i o n s  is  to t rans—
part des~rab

’1,e r’n~i t.yoer. int,o a native o orml , t i on——e .c’. , a ‘~a 1 c_ pr o ducin g
mcchantrn , te’-~a e r a t u r e — 1 e ! h n l ,  gene , or nossi h y a i’e~ at ,’rpe t h a t  wou ld i n —
tr ’rfere vi  th thi  ct ,a t’:s of ’ C • t a  ~‘n a l i. s a i ,  a v -  c t or of’ iC-I-; or Ch vi r~ s

~~
e are i n v r s t i  c’a t i n e  one si,~

’h ~~~~~T~~ e i n  col 1 nho rn t, yan w i t h  ~ r . ,I~~~’r5 ihir-I ’T ,
school - of rub l ic  !loal th .  For severa l year s it h a s  h ” an  noted t h a t  m d l v i  l : n l
females Iron c l j t ’fernn t ,  g e o g r a n h ic  f iel d ao e i i l a t . i ons , as w’~i1 as females
vi , t h in  ~~~~ s t r a i n s  t ha i .  wo a l ready  h ave , va ry c~ n sidr ’i ’ .ih1 y i n  thei  r c n s —
ci .n t ih i  1 i ty t,o ‘i nf .et ,ion w i t h  ~-P~l virus. ~-1or ’ recent ’! v W~~ 1 -ave oh ia - rve - i  that .
this v . ,rj ah i l l t . v  al so e x i s t s  for  t he  ab i l i ty  to t r an sr . it  the ~ i-TF viru s once
a female is i n fe c t e d .  A s s u m i n g  tha t  1)0th of these  far  t .ors h a v e  a g°n~’i Ic
basis we have  h - e n s eie c t i  ng l i ne s  tha t are s i n s e op t i  htc ’  or  ~“-fractor :,’ to
viru s i n f e c t i o n , and lj n e ~ tha t a rc  ab l e  or u n n b l  e to  t - r n n s r i l .  v i rn s  once
infected.  ~ThITI  0 U~~ hav e  encounter ed problems , e ~nes’inl  ly a 4 t e r  inbreed ~~
for sever a 1  genera Lions , our selection or-ocess l i a r  cent  in n a l l  y inc rca sod
for the des i  red ‘-onotynes .  Af t . °r 7 genera t ions  we bn ’.’e da ta  to snI w t h a t
up to 7O,~ of the ar o g c n v  of i n l i v i d i n a l  erg h a t c h e s  o r.’ r e f r a ct o r y  to
v i r u s i n fe c t , i  an a f t e r  feedi  ns on a hi ,~h conccr it’r - . a t ,~ on of v i ru s .  h’e ‘ av~’
ano the r  geo g r an l i i c  s t r a i n  i n  w h i c h  thn f i n a l e s  a r° ran t .i nel y ] O0I~ sus ceat i h l  e .
A n ot h e r  l ine  is I+T— , t h et  is , I. flO~ in f ~’cLab ’I e bu t  rrn : Li no’! y sore ~ f th~
infected len-alec cannot  t ransmit ,  the v i  nis to cii ctzc after the  no~~ a 1 or -

even prol onr ’ r’i i n c u b a t i o n  re~ ’i ad~ . In ~n~’l e—o:~ I r ma 1, 1cc ’ a of  this s- t r a j -i

we ha’.”-’ rn coverr - .l  o f f sn r i  ng ~.die!’ ’ 6O~ o f the fep ia 1 circ , -env cann ot  I r a  n : a i  t
the vi ?~~4 S  a ‘ter he i n~ successfully i nfoct , r.d on h i rh o- ’noe !l t ra  t orn s of v i r ; s
by r1 nd~’et, feed 1 n:’. Thi I n ab i l  it. ’.’ to t r a n r m  i t .  acne, rs i.o I’e r e lat e -i  to

• a low level , of v i r u s  foun d  in the  bodi es of such fenal  ~s. A t  the p resent
the in ah iu i  t v  of ’ viru s i n cr e an e  in these f e m a l e s  i s  cona id er ed  to be ‘lu .-’
to a “ gu t. ba rn  er ’ . If the c~i , L  is bypassed and the  vi rai s i s  direct.1’.- i n —
.lect ed i n t o  t,he hor ’nocoel , all m d i  v i d i a l  femi i  es her r -me  and s t a ’.’ ~n f r O t , e I
a t  the end of the  inc u b a t i o n  a e r i o d .  ‘~Iha t cau ses th i s  “h ar r i er ” f~~ i n h i h it
vi run rcna l_ i cat i on  ar id t h u s  in ’ ! t.is a telv render t h e  f e r a l  c una ’i - l .~ to t r a n s mi  t
is not yet  u n der s t ood. Pr . !‘dwa rd H ou k  an i n sec t  r ’hysi ab c- i st, wh o 1- a s
jo l ned t h e  o roj ect  ( see  add e d  pers onnel ) i s  present l y n i  t i - a t. i ng a s tud y
to det era ine  the TI “tel wher e t h e  h a r r i er i s  onn r -a  t~ nc - . Fe hoaes to ca -i n
some ins ir h t  by ct ’: 1 ’r ing t h e  r l i f f r .r r - n c  es hetwe~ n Cub ’: onu s and  C . t i r s a l i n

• in  the gross st, r . icti ire ’ of l ,h °ir  ruts an-I i.n r e l a ted  b i e — c h i - m i c a l  d i f f ’-r r s c e s ,
- -

. as Cui .ex pen s cannot  be in fec ted  by feeding but can he infec ted  by inject ion.

~~~~~~~~~~~ D. A n n t o g e n y _ i n  C u l e~ t- .a r sa’!i  .

Autogenous mosqu i toes h a v e  less conk-act  wi th  hosts  and are conseouent.ly 1 cm
e f f i c ien t .  vectors .  ~luch extrin sic factors as p l n a t o p e r  od , t. rnc ’ncr a t u r e , ~nd
food h av e  .a m , ic . r i n  fl ,w•riee over  the  ex or ess ien  of - a c i t - a r - e n i y ;  however , i

~enot .i c b a s i s  h a : ;  alco b - e n  r e cogni  z e d .  A u t , o n ’ e n v  in  C. 1- i r m a  l i i ;  was first
rcrn o r trd  in l9~ fi , and s i n c e then severa l s t r a i ns  have b o rn  succes s- fu l l y
establ ished wi th va ry in g  der ’rees of aut . a~ eny. f t r i c t J y  an n u t r v y~nous s t ra i n s
also occur .  r r e l i m i n a ry s tudies  by Mo or e (1966) s c n r ~’- r.st, ed t h a t  autorr ’ny
was dominant  to on auto geny ; however , no thar ourh  em et i c  stu dy  ‘n a n  ~ ec’n
conducte d .  In closely r e l at ed  C. p ip i en s  (~~nie] na n , 197li) a u t a g c n y m ’cesi s

- --~~~~~ - - ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - ‘I



_____________ - ~~~ - ~~~~~~~~ ‘~~~“‘~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - “~~~~ “ ‘ .‘“ -~~~ ~ ‘ ‘ ~~~ -‘-“- ——-‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — — — -  ——— ~~~~~~~ -

: 1 . 
6.

to be under the cont~~ l of at  least 2 genes , al though the s lt ”at ion  is not
clear cut , p erh ans  becau se the stocks used w cnx” nolym o rohic . ‘~r. Paul
McDon ald , our n ost—doctora ta l assoc ia t e , has est -anlishe ’J inbred auto c”enou s
and anautogeno’:s lines, and is  now in the process of m akin g t~ 1c f i r s t  m en— -

“et lc crosses. If ’ the inher i tance of autMge ny is si mple, we w’~ll stud
seasonal nolynorshisms . F’! timatel y we wou ld consider  t he  i n c ’~r n o r n t i - ~n
of ac :tar ’eny m t-a vec tor incomp etent  stra ins for re lr rn:e in control  c’-o~ r -ans ,
as there  i s  reason to bel,e iv e  that  au t o reny  d e l a y s  th~ t~ k ic c -  of a f~ rst
blood meal. Any de l ay  in  hlo.,d ‘taking should have  a m ar k e d  effect in
suppr ession of ’  v i rus  t ransmiss ion .

F. fl i . ioause  i n  Cul e~ ta rsci ’t ln .

The abi lity  or fa ilure to enter diaDaun e  is an important. characteristic
useful in a n~enet ic  control pro gram. We are sca rch ~ nr for  i n a b i l i t y  to
diaoause by stressing C. ti r n a i l s  s t ra ins  obta ined from consist .act ly  ~- - a rc
areas. In nature  ‘these pcmul.a L i ons  orobobl y do not go i nto - 1i .ao. i ’~sc. Tf
we are abb e to isolate th ese oooubat ions  a n d  de termin e  their  genetic  b a s t h ,
then we would be able to c on s i d -r  the i r  us~~fulncss fo r  contra ’! in ,  a r ’  ‘ 5

- - the mosquito ’s range which recuires a seasona l d ia n a u s e  for su rv iva l .  The
ability to st’imuiat,e di~pause in the laboratory would also b’- u s e f ul  as a

- 
- means of nut t i ng females into a holding stage u~itil er - s and nrogt ’c r. are

need ed , and replace present techni ques of continual ma intenance.

-p Dr. McDonal d has considerable da ta to ind ica te  t h a t  the  c r i ti c a l  t ime  c
trigger diap au sm is in the 3rd or ear l ier  larval  s t ag e  since sc,ort , r c i s ,:
the day—length to 8 hours resulted in adult females developinr ohy ci  c-a l
cha racteristics comparable to diapausi.ng females in na’tu re— --ext -rn s i ’.’m f at

• bodies and general inactiveness. Dr. McDonald is a m ’ -’ presently car.narim~
field collected di.anausi,ng females and those assurn ed to he in tha t  state
under laboratory—rea re d conditions. Another experiment in orocess dc- -a~~s
with d i f ferences  between autogenous and anautosenous females in  response
to changes in the photoperiod during immature insta rs.

F. Mating behavior.

Two concerns relate to density denendent factors in release cromrar .s 4’or
contro l oc.irooses . These ar” whether or not the female-s in n~:eStior. can
be inseminated ri-i re than onc e, and the number of t im e s  a sinrl e m a l e  would
be aot to successfully inseminate females. Using normal and renetically

~~~~ m ar ~~ed indiv i duals (our  black—eyed mut cnt~ , m O  a in t—s ix e  can-c s  were ore—
nared , each ho ld in r  a single black—eyed m u t a n t  f e m a l e  ~nd two ma l e s — — o n e

- - with norm al ,  -eve color and one -car ry in c  the b l o ck—e y ed  ma rker. Both 1cm -ni”
and males were 3 days old and had been r eared i~m d ’-r  the  same cond i t ions .

~ 
After a period of 7 d ay s  the ho anauto genou s fem a le s  wer e given a blood
meal. T h ir t y— t h r e e  eoc~ rafts were recovered ani res t ed sencn rately. /,1
emerging adul ts  were obs erved for eye color. Si nec thi black-eyed mutant
behaves as an a ’nto somal recessive , the adu l t  F1 orogeny woul I show: a )  normal
eye color l f  the female had been insemina ted by -a no roa l—cy cl male  only;

‘
*‘ ,~~ b) black eye , i,f the female had been insem inated by a b lack— eyed ma le  only;

c) a m i x tu r e  of normal and black—e yed individua ls  if the f e m a l e  had l e~’n
in s em i nat e d  by both males.  The results - can he seen in Tabl e 2.

4
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While the data does not rule out the possibil i ty of dual insemina t ion  in 
—

nature or over a long—time period , it does indicate that generally the
female will  be successfully inseminated only once within a t ime  period

•of  one week . This is in accord wi th other culic ine  mosquitoes t h a t  have
- been tested for t~is factor.

To determine how frenuently a single C. tarsal-i s male can inseminate vir—
L. - gin females  of soecil’ic age and within soecified time periods, 2 sena rate

experiments were set up in the following manner .  Using youn~ ( 12— 214 hrs)
adults , 142 cages were set no in a ratio of 10 females to 1 male.  To ascer—
tam ir  s ize  of cares  a f fec ted  the mat ing  behavior , 21 cages we re of n~ nt
size and 21 we re of gallon s ize.  For 7 consecutive days th ereaf ter , the
f~~ ales of 6 c a g e c -— 3  pint and 3 gallon—-were removed and anesthesize’i.
Sp ermathec ae were di ssected to observ e the presence of soerm . Two tests
were run us ing  adu l t s  from 2 d i f fer e n t  labo ra tory st ra ins ——P C and t h e
Owen ’ s Vall ey stock. The h ighes t  number of females insem inat ~ d by a
sin~le male  In the three cages for  each s t rain was recorded. The results
are given in Tab’! e 3. .

In the second exrieriment, 21 gallon cas~~s were prepared holding 10 female-s
and 1 male of older age (72—814 hrs.), since it was obvious from the above

- test tha t  adul ts  could not successfully m ate  if one sex or both were voun~ er
tha n 3 days .  Ea ch day the females  from 3 cages were r emoved and ob~ e~~~ed
for sperm in the s’aerrnathecae . To see if there was any recovery of r eur - o—
duct ive potential  once a depletion of sperm mi ght have  occulTed , males  th~ t
were caged with fema les  for $, 6, and 7 days were given ).O new 3— day—old
virgin females once the f irst  batch was removed. These females  were again
le f t  for $, 6, and 7 days. All females were dissected to observe for the

• pres enc e of sperm . The results are shown in Table IL.

L 
From the data obt ained it can be seen that  the highest number of females
that was inseminated by a single male in a 114—day period was 8. This Is
not necessarily the case in nature, but gives some indication of male
mating behavior under snecific conditions.

~ 
0. Tenoerature and embrvo ri,ation del~v in ~ulex tarsalis.

I
One d i s advan t age  in u s i ng  Culex siecies for research- ourposes is the m a -
bility to control erg hatch , c snieciallv in autorenous strains where blood

~~ 
meals are not required. While it is k nown tha t .  i n  na ture  fc~males of
C. tarsails ro into dianause in the late fall where cl i matic conditions
in i t ~ at . e such an ov er ~winter ing  ohase , the envi rorriental f a c to r s  t h at  will

- - duolicat o  t h i • s  — ‘- ‘rh-an i s r i  in the laborato ry ar o  not und ers tood .  Thus for
4. the oresent , dev el o n ~ ent of a l t e rna te  ho l d inp ,  stares to prevent uncontro l led

develooner .t in t h i s  p ar t i cul a r  sriecies would be useful .  It  se~~ ed reasonabl e
V to attc~ ot to store eges a t  a reduced tempera ture to delay embryonation

ar .i cog hatch.
- I

Sinrie egg rafts of similar age (~~lO hrs .)  and of the same laboratory
strain were allowt ~-i to pribrvonate $ to 10, 29 to 3I~, and $3 to $8 hrs.  in
open vials of’ w a t e r  at room temperature b efore  b r i n g  s tored  at  14$~ F. in
each test, 3 er ~ ~-atches were kent at n’rmol :earin~ ter.oe~~ ture ( 7 2 0 F.)
as controls .  Every 214 hrs , for 6 consecut ive days , 3 isolated erg r~~fts
were removed from the colder er1vi~~)n m e n t  to 7 p0 

~
‘
. The pv rc ’-nt h a t c h  of

b ‘
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each raft was recorded. After hatching , a soecified number first—insta r
larva e — — u s u a l ly  150 un le s s  low l ia tch trade t h i s  imoossihie——were rear ed
in the normal m anner .  Enr r g in g  a d u l t s  were counted to ascer t a in  any
adverse ergects  in  conti nued develoon (~nt , due to cold and/or the inter—
ruotion in eubry ona t i on .  The UC s t r a i n  was used and the test was re—
seated 3 tim’~s. Since the results were s imi l a r  in the 3 tr i a l s , only
1 set of data is civen in Table Ii. The percent em erged did not favor
I sex, so the adult numh’~r’ is  not soon rated fur  sex.

From the da ta (Table S) it appea rs that er r s  of C. t i r s - a l i s  ray be s tored
at 145° F. for 1 to 3 days and still give 30 to ~~~ of adults d e o er J i r r -  on
several factor s .  The shorter the eai ry on at i c n  t i m e  orior to cold s to rage
the grea t~ r se os to be t he  chance for f i r s t — in st a r lnrv a e to devel op nor—
mally once a favorable t ( o p e r a tu re is restored.  Sit - i i l :r i ly  the lenc-th of
time in a cold ‘-nv iro am~nt  not onl y affects the percent of e~ r’ ha tch  but
also inter f er ~- s  u i th  cort i nued develonment to the adult stare. There
app ea red t c  he no aopr er i ab l e  ãelay in t im e  of egg ha tch or t i m e  of deve l—
optnent to adult -s  once ti e ergs were returned to norma l rear ing temp erature.

•
1 Among the pro geny surv iving the h atch ing  process, the greatest amount of

~~ 

- m o r t a l i t y  w~s seen in the  l a t e  ouni stage and cmergir -~g orocers. Stora re
for 3 days would have some u t i li  ty in de l ay ing  the neceosit :.  for m a i n —
tena nce of succe~sive gcnerations, hut is not sufficient to r~solve the
basic nee-~ to be able to hol d a r enera t ion in some stage for ocriods of
one or more months .

H. ?-‘ass reirino m d  release factors .

Init ial  fiel d esneriments were done d u r i n g  Au i~ist and Seoten’b er of l97~
by coll aborators to study the f e a s i b il i ty  of subs t i tut ing  the seeding of
eggs into semi—natura l br eed ing  a reas of the wild ~ou u l a t i o ns for the mass
oroduction of adu lt s  in laboratories. The mech anics  of b u i i d i n ~ uo
oratory coloni es to ha rvest lar ce numbers of ei’g raf ts  at one time were
successful , f l f l i as man y as 1,000, 000 eggs were orodu ced in a we c- k per iod
using a 2 cubit—foot cove . Cutdoor rearing trays weru constructed an d were
seeded ~-d i h  er ’r ’ r a f t  S. Var ious  d~ et~ and met~h o r i~ of fco c i i nr  th e  h a t ch e d
larva ’- were tried , and e r -e r r i ng  a d u l t s  we ’-o coi lec tr - d  and courted.  In. k -he
most successfu l tests over i0,0)O adu’!t .s wer e recov~-r ( d f r - m  a 214 scu m no-

r- foot un~ t. The data w~ l1 help g iv e  d i rec t ion  to ne~ r tu ’dies in the r.e~ t
~ny 1 r r  ~nd  S fl~ O -) . Such a m e t h o d  of SPP ( Ij P r ’  oonulo:ions wil l  cut down
consider abl y on t u e  nhyoi cal condit .ion s necens: ny fcr ~rass rearing ofI. adults for rd ease o rogruns .

I T T .  Pr ooosed ~t,~ d th’o fo r  th~ Comi ng Year

A ~<nowl edge of the genetic variability of a mc scuito roecies is basic for
an und~ r st an d in g  of the genet ics  of the or~ a n isn a~- w ~ ll  as to other ar -a s
of i ts  apo l ied  l - i o l o g v .  For t h i s  reason the s mr c h for v is~~ 1e m u t a n t s
a f f e c t i n g  th e  mo re obviou s s t ructures  or behavior  of C . t a r s a H s  will con—

p t inue, such f i  n~ i r~rs w i l l  cont~ ihu-t e to the escri  i~~nT~’ r - ~ ge nes , a n :
to tha form al  grn”t ic  in fo rmat ion  of t h i s  sneci~’s. u - c of t h e  m u t o i ~

~~~~~
- ~ read y describ ed will  be useful as “tra cc-rs” or na rk~r genes as ai r eadu  1 (:—

m u n s t r a t e d  i n  the exorr inont  on r a t in g  b ehav ior  d e r r r i ~-ed abo ve.  Thas .~

I
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e l. ~1~ TA ’ .T Tnfl~~ of Cul~ x t ir saf l s  (June , 1975)

1. hi” : bl a ck— eye : Coontaneous , i solated fr m m  a f i eld—col lected strain in
— V ern Co. ,  Cal .  e ro duces a shiny black su p e r f i c i a l  pi gment , resenh l in g

a bl ’~1c o i l y  f ’f lm. flood nerret r a nec i n b o t h  ~~~~ h ou r  j ‘~‘e and
-~m il  ( T ~ 0! 1 1 ) ) .

2. car :  c a r m i n e — e y e :  Coontane r rus , I solated from nr ~’geny col l ected in  Yurn a ,
Ar zona . 1 yen vol vct :r  r o i l  in  la rva e , o p ae and voun n i l - r i  t,s • bri ht
colon failin~ wit.h are in the l a t te r .  R e ce s s ive  and  an t oue ’i m l  hut not
l inke d  to b l e  ( I T  or I T T ) .  Good penetr ance In  bo th  sexes.

3. mui r rmlh~ rry— eye: Indu ced  with FMS ( ethyl methane sul fonat e ) . Facets of
conr ’oun i eye i rrerul r r  in  shane.  Good penet rance  in bo th sexes.
h~ cenij j ve and s _ l ir !< ~- d ( I ) .

- 

— 14. b le/car : black-ca rmine eye~ Va rker stock f o r  two autoson e?s. flood peflet r r?CC e
i n both sexes , with both pigments expressen s i mu t a n e o u n i  y . m d i  v idu ~ l s
hom ozy gorr s  for both mu tants  have carmine  eyes as larva e and ~

‘ e me ;  as
-j youne adults the ante rior portion of the  eye is carmine  an d  the  p os te rio r

p or tJ on is  black. As the adul ts  age , the eye i s ty sically  as  the b l e
m u t a n t , and car cannot  he recognized. hecessive to wild—type. -

5. rur l /b i e/car : mulb er ry ,  hla c k— ca r m ~ ne eye: Compl e te m arker  g t e c -~ w a t h  one
r u t - n  ~. on each of t h e  3 l i n k ag e  groucs . flood orn e tr a nc e of a l l  3 n r e n Y v nes
i n  the comnoun d eye of the same m d i  vi dual . in  add i t i on  to the  2 ni  -r~ -n t
character  I t i  cs k-u c n i bed above , t i eye ox rn-sues t h e  nii~ he r rv r ut ;  n t  ( ~ul ’~

6. fr i : f r in g ed—w in g :  R a d i a t i o n — i n du c e d . Scales of wing  r u f f l e d  both on sur ”ac~ an d
— edge , g i v i n g  i m o r ess~ on of ’ a f r i ng e  on wing.  yore pron ounc ed in  fr - ’vil es ,

but  e a s il .y r ecegn ixed  in both sexes. Recessive and sex — l i n k e d .
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Table 2. ~yc color o f p r agr -n v  from a bl a clc—cy e d femo le caged ~~ t h  a nor~al
a nti a b i ck_ cy o d  m a l e .

- 

- I n v iab l e A l l  Progeny with  i t l l  sr ~~~ riv w i t h  Pro geny m i x e d .
fu ’r’~’ + t ’’oe ry e  b l ack  o- ’r r t  i n  evo color-

_ _ _ _ _  -~~~~~~~~~~ 
-

Nunhe r  o f 16 l~ o
J r af t s

Tabl e 3. H i ghost number of f mml es  inseminated by a s ing le  m o l e  over
— 

I specifi c t ime  per iods. * -

Stra in  Cacr t  1~~~~ 2
~~ ys of associa t ion  

6 7
_ _ _ _ _- 

- -

Owen ’ s V a l l e y  Pint 0 0 2 
- 

2 5 1

UC , P er-k . 0 0 1 2 14 14 14
_ _ _ _ _  —

I 

_ _  I _ _ _ _  

-

- OWCfl t S Val ley  Gall on 0 0 1 2 3 3 14

UC , Berk . “ o~~~~~o 3

* Each cage ccntained - 10 females and 1 male——both  r c x e s  12—2 14 hrs .  old.

Table 14. Highes t  number of females insemina te d  by a singl e male over
snecifi c timE : periods. *

T cage sj ~~e rays of as~ oc~ -ot~ or
2 3 14 f + 5 6 + 6 7 + 7

H . of J r  r o i e ~ I
- - _ 

• 
i rs r-mmo - r t ~~ ti I Gallon 2 14 3 5 5 2 14 2 6 2

- (7) (6~ (8)

~ ~ach coge conta ino~i 10 femal es and 1 m a l e  of the UC s t ra i n . . .  .bc t h  se xes

I 72 — W i hrs . old .  Day s ~, 6, and 7 totaled 20 f r a i o s .
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Table 5. Erg  h- :~ ch a n - i  h -v c lon ment  i n  Culex t, - rsal  i s  :~f tor  v ar i o u s
i n t er v a l s  of c-gg storage at, 

~~~~~~~~~~~~~~~~~~

-
~~~~~~~~~

r * r C  O~ - - ‘~~~ 5 c r - m r Ste ruge  t i me  ~ eg g ha tch * ~ ~ f ha 1 -s i a r v o r ~to ut  - r a g e  ( d ay s)  - r r - a c h in g  a h i l  t!mood

5—I 0 hrs 0 - 98 81
1 100 61i
2 93 70
3 95 65
14 - 90~~* 25
5 82 *~~

- 2
6 0 0

29-3)r hrs 0 99 79
- -

If I 1 90 70
2 93 141
3 36~ -s 26
11 51 o* 31
5 0 1
6 0 (1

53—58 hrs 0 100 
- 

72
1 96 1i3
2 60 32
3 63 35
14 15 ** 9
S 17 *-u 23
6 0 0

* Average of 3 egg ra f t s
* * Many died a~ ter hatching

________ ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~
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— VI. f lp d - a t ed  b i orv r ap h i  cal shetch and b ib i ior ’r anhy ( n r i n c l  n i l . i n v i r t i r u  t -or~

A. ~~ --sc-ntei l  p ip e rs

“Gencticsof  the  Encepha lit i s Vec to r , Cu~ ex ~~~~~~~~~ f a r  p oss ih- ’~e
anolic-a ti on in int-erra toil control ” i~~(: - r - ~ :~: n f  ~~L h -c-rt s
C a l i f .  l-’a i-as ito ] .ogis ts , Asi lomi r , P a c i f i c  hr ov- , C~ 1i f .
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