Autogeny in Panamanian Phlebotormus Sandflies {Diptera: Psychodidac)’
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ABSTRACT

In the course of  leishmaniasis stadies at Gorgas
Slemaorial  Laboratory females  of Philebofomns gomes!
Mite, one of (he laboratory-reared spocics, occasionally
woere liscovered producing fertile ergs without a previous
Blocd meal. MNine auteeenoss stening of 1hiz speeics, one
rezching the Ueh generation, have beon maintained o
laharatory cultore, Autogenons Temales do not pecd any
forne of Toesl as adults amd apparently produce eges by
urilizing the well-develoned Tat |}:‘t-:1:.'. which pever shows

The production of viable eggs withool a previous
Blood meal by oo bloodsocking fnsect was livst noged
a the wesonite Cwlea prpiens by Boalzaad amd Tom-
el (T30, A phenmnewon Tor which they pro-
posed e teron aufogeny. Toodate santegeny has heen
repartedd b peeer dn several dipterin species repre-
sending varions memlers of the Colicidae and the
Oy, Sowdinn, ol in Pilebeforns
fpeinge Seop, from Hussia, 1eois quite possible thae
autoreny acears in many more Bloodsecking dipteran
species bt it wonlid be difficult 37 not ampossible to
demonstrate its occurrence in g owild pepulation, and
even during the process of Liborators rearing it mighe
B overlooked anlesz g special search were wnder.
takon,

The present paper constitutes 4 report of autogeny
i o Panamanian species of Plifehefomns. Tn connec.
ticnn with leishmaniasis studies at Gorgaz Memoral
Laboratory, several species of Pannmaman Pllefofo-
apies sanclilics hove Been established and maintainesd
in successive laboratery celires, One of these spe-
gies, Fogomezi Nite, cceasionally Invs Tectile cges
without @ previous blood meal. We have maintained
nine autogenois seraing of s species, e oldest Tioe-

e

I I nfections
tiar of this
Acoepned  far

comparable development in oormal, svantogenons females,
Mormal stratns af P gomezd, some pow in the 13
laboralory  peneration, have never heen observed to e
privives  autcgeneasly in the labaratory,  Adlompts ot
reciprocal crossing telicate that amtogensus anmd neenmal
inclividuals of the laboratory straing do not interbreed, or
ab least o pot proaduce fertile cges. Autogeoms fonales
are foanad o nature g1 small numbers throughowt the year.

ing passed throngh 11 laboratory generations. Fach
straan was [rom o dilfevent female or ponl of twa to
fve females, at least one of which was antogenons,

MATERIALR AND METHODS
The autogenons and  anautogenous, or  nocmal,
strains of gemeai i our laboratory were all derived
fromy wild-caughe females which had recently fed on
man or havse, or were gravid when eollected from
resting places in the jungle. Wild-eaught females
were maintained separstely in lavge, moistened, plas-
ter-lined vials, in which they oviposited. Eggs from
those fomales wdentified az gomest were lelt for rear-
ing in the original vialz, or two or morte batches of
cees were transferred to our standared breeding vessel,
a plaster-lined enrthenware pot.

Laorval food conzsisted of aoteclaved, deeed ol
sround rabbit fecez which had been zonked o hu-
muan blood, or of an amtoclaoved nusture of grouind
rihbic feces, decaving forest leaves and deied insects

Mddults of the Grst laboratory generalion { progeny
of the wild-canght femalest and sueceeding Iabor
tory generntions were allowed access to oo boiled
raisin: femalez of the normal stram were alloaed o
Tlod meal,

CITARACTERERTIOR OF TILE AUTOCENOUS STRAIN

®lales and femalez af the autorenans amd normal
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straing have heen compared e The, Go B Fatrehild,
ol onae stadf. He has been o wnable to find any mmoe-
phological differences Tetween the two s

In comparing the length of Nife ovele of autogenos
amd normal strains fhe only difference seems fo e
a lengtheming of the ey stare. OF 81 normal females,
O Laiel eges which hatehed in 6 to 8 davs; 15 pro-
duced eges which hatched 9 to 10 davs, while cres
Troon twe Semales did not batch angil 11 and 12 days,
respectivelv. O Ave autogenous females, two Tad
eggs which hatched in 8 davs, one in 10 days, one n
11 dlays, and one ondy after 14 davs,

Amtogenons Temales will suck blood hoth in natare
arl i the Iaboratory, OF the nine autogenons sfrains
we Tave bad o the laboratory st varions times, all
Lt one came fronn eprs prodoced by females known
to have had a blood weal. That Waod was oot neces-
safy for egg productions seems indicated Ty the fact
that four of the vine females laid egrs only 3 days
after the lood meal. Tt s probalile that erer develop-
ment was already under way st the fime of fecding,
sinee nosmal geness rarely produce eges in less than
4 davs and vsually take 5 to 8 davs under laboratoery
conditicns,

O the average, sutogenons fonales produce Tewer
eggs than do normal anes. Mast racmal femades Tay
from about 15 o 40 eprs with extreme muges of
tremn 1ote 70 {based on 208 observagions),  Fourteen
autogencus females Taad drom 4 to 22 eges

The diszection of 40 antogenous Temales and over
200 porival females, ranging i oage from newly
emerged 1o 72 hours, has revealed one constane 38
ference between the two groups. The antogenons fe-
males invariably have 2 well-developed fat body at
the time of emergence. Normal gemes) females never
have a fat body which 13 discernible with the dissece-
ing nuerozcope. Dolmatova (194070, who was the fivst
to observe aulogeny 1o a species of Phlebofomus, did
net mention the relative development of the fat body
in her series of antogenons and normal females, She
did observe thal of eight laboratory-reared, unfed
papatasi females, froan eastern Georgia, two  laid
viable eggs antogenomsly and furthermore, 18 of 21
laboratorv-reared, unled (emales underswent develop-
ment to virving degrees of the ovaries,

Females of the antogenens strains need no source
of food as pdulls i order 4o lay viable eggs, The
larval food given i the lalwratory s a mixture rich
in nmitregenous matesial, particilarly in the case of the
food with added Blocd.  However, it appears that
antogencus developnwent i gesiesi is Dot o response
to the concentrated food. Ohar normsl strains, some
of which are now in the 13th laboratory seneration,
have been maintained on the same diet as the aote-
eenos straing and have never been observed to re-
produce autogenously,

i,

TITE FREQULNCY OF AUTOGENY IN WILD
POPLUILATIONS
Some of our autogenous strains came from an ex-
perimental series undertaken will the express por-
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pase of abtining some indication of the incidence of
aulpgeny in gomes! taken o oowr routing feld collee.
tons. A large number of such wild-canght females
were kept separvately from the time they arrived
the labovatory. Owver o period of nearly a vear, 11
Jae 19549 to 8 Moy 1960, 2 cotal of 113 wilid-canght
ezl females, all of which had taken a blood meal
Irom man o hovse in the field, laid eggs in their
urclivicdual plaster-lined wials, The eges hatched and
the larvae, with blood-soaked rabhit feces as food,
were reared to the adol stage. These acdulis were
kept 0 their original vials, without access to any
Blood meal, umsil all had died. The vials were then
examingd for the presence of eggs or voung larvae
The absence of cither eges or larvas was taken as
an melex of o normal steain,

OF the 113 females, 5 (44 percent) produced auto-
genous ollspring. The dates of collection of these
five were 10 [une, 24 November, 1959 8 Fehruary.
7oand 14 March, 1960, For the calendar months in
which mstorenons females were found, there were 1
autogenoms of 2 ferales collectad in June, 1 of 2
in Movewber, 1 of 50 in February, and 2 of 46 in
Mareh. The rest of the 113 females were scattered
throughont other months, Two areas In the Canal
Zome and one in the Republic of Panama were repre-
senled. While our samples are small, there 18 5o
olvvious correlation between the time of year or lo-
cality of collection and the proportion of awtogenos
to normal dernles, .

AT

CMPTS IO CROSE AUTOCENOUS AND
NORMAL 3TRAINS

Variows worlerz have fonod that strains of aueo-
genous ad annutogenous Crler pifdens are inter-
tertile (Weyer 1936, Hozeloons and Gilford 19545,
In order to ascertain whether the same is true of
our P.oogomez) strans the following tests were made.

Pupae of an antogenoms and @ normal strain, bath
of the seventh laboratory generation, were maintained
mdividually unol adult emergezce to assure & supply
of virgin males and females. Upon emergence & male
of one strain and female of the other were placed o
gether in o rearing vial. Crosses of 9 aptogenous
32 x Y oanautogenous 2P and of 14 anautogenous
3 & = 14 auogencus females were mude, The fe-
males of the normal strain were allowed & blaod meal,
ared all members of the series had access to a boiled
raisin. Eggs were laud by all the females, both auto.
genous and nosmal. Nove of the epgs harched, Con
treds conzizted of a paired made and female of each
of the two strains, They were maintained under
comglivions sinilar 1o the test serics except that the
aulogenous pair did not bave access to oo raisin
Both contrel females lawl eggs which hatched into
healthy larvas.

To test whether the lack of interstrain fertility
inight be cauzed by the relnctanee of mixed strains
to mate o oa small container, & second series was
carvied oul, utilizing rearing pots rather than vials.
Ninth generation males aned females from lsolated
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pupae anel of the =ame autogenous strain as above,
but of a different normal strain, were placed together
in reciprocal cresses in twe rearing polz Seven auto-
genous 4 4 x three fed anawogencus ¢ 2 prodoced
S8 egos, none of which hatched, Eight anautagenons
4 4 x thirteen autogenous ¥ ¢ produced 135 eggs,
nome of which hatched,

[t has not been determined whether the cavsze of
interstrain scerility is lack of mating or plvsiological
incompatibility, Two methods of demonstrating mal-
ing would be either 1o observe pairs in copula or Lo
fel speron in the spermathecas. [ have never oh-
served L gowmesi—either aulogenons or normal—in
copula in the laboramory, Gomezd Temales of bath the
normad and autegenow: straing which had laid fertile
s, and hence hod mated, nevertheless rarely con-
tained] sperm in the spermothecas when dissected.
OF 3 autogencus and 19 pormal females of varving
apes, with males continuously present, none of the
autogenous and only two of the normal Temales had
gperi in the spermathecse.

DISCTTESION

The role of aotogeny in the pepulation dynamics
af insects which are ordinarily obligate bloodsuckers
Tas vt been ascertained. Aatogeny nright aid inseces,
sich as sandilics, to nmingin their populations dure-
tibgr p:"]'iutl:—; of sbress, as, for crample, o sudden re-
cactions 10 nnnlers of hosts, or perieds of unfavora-
Ble weather wlhen the donscot mizghe be less able
leave ats shelter o seck o blood weal, as in pro-
longend stormy weather or severe dronth,

Since the samples of P gomes! in this study were
not homogreneoas amd do not lend themselves to statis-
tieal analysis, 0ocan only be said that a small per-
centage of lemales veprodnce amtogenonsly both dore-
g the ramy sexson, May-Trecember, and the dry
season, [anuary-April,
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Ab the present thne we do oot koow whether auco-
geny i goamess, which s apparently a genetically con
teolled phenopenon, s a mualtiple facoor or blending
twpe of inheritance, as way be the case o O pr'_.'J."L'ii:-.'
{Spielman 1957}, The presumptive laboracory evi-
denee Tor lack of mterbrecding between estallished
autogenous amd anaukogenous stroins pnings to the
possililicy that the genetic basis for autogeny in
gomezi may be different from that found in & pigiens,
Further experniments ivvolving  wild-canght females
with o heterogensous gene make-up will he necessary
before more ean be sabd vegarding the genetics of
B ogoaesi anlogeny.

It iz not known whether the phenomenon of auto-
geny oecurs threughow the entive range of gomesd,
which is Trem Nicaragua to the Amaxon, Dolmatovs
(1046, waorking with Plledslomns papatasd from two
arcas in Tadzhilkistan sl one ares v eastern
Georgiz, oheerved autogeny m the Georgian popola-
tien but noens in pt‘.lpul:ﬂicm:a [renu the two arens in
Central Asin
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