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vhichh the nyaph ab each nelb resembles moere and more the

Q

Fertidilization nepually initiates a series of changes

ivading u:tzzu?ui Lo the developnent of a nevw individual,

T

iy S A S e G rpdedemy 4 oo s gy 53 PR La 2 Ty
When thisg ney lnﬁlVAdUii attains sexpal maturity it iz able

i3
TrTI T

te produce eggs or sperm for the initistien of another generas

fion, This chain of @ventﬁ"frmm fertilization to conplete
saxial matmritv oo utxkutga the life cycie of an individunl,

Thie temn should be distinguished from ontogenesis whioh

¥

inclades the development of the orgonism, maturily, senescence

and death, The ressarch to he reported in this pap@r concerns

the 1life cycle of swvéxai sp@c1@s of Dyrosochila,

0 insects thers is a perioed of embryenic developmsmnt
inside of the egsy, which atter hatching (ecieosion) is followed
by the poskt=smbryonic phase, The process of

of the post-ampryonlc insect into its adult form iz called

metamorphosis, In some ingects this is a gradual provess in

adult form, Thiz incowpléte or hemimetabolic development

lacks a pupal stage and is characteristic of grasshoppesys and

W N 2. AT . P, oy 02 g e am o g 3 VI v s
coatktroaches, Other inegects have & much nore abrapt Lranss

armation from the larval te adulh stage, This takes placs

¥

in the pupa, and is the complete or ho

mend characterish

The genes

the order Dipte

of its developasnit include the
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pupa and aduit, The ﬁpwﬁlﬁﬁ R. nelanogastar 8 80 wid

naed in genstisc and cytological studies that bluiaqi L& tend

 £0 equate the genus Drosophila vith this particular species.
However, there are dvar.l}OOO species in this gﬁa.s and ﬁﬁ@y
ccoupy @ bfdad range of habitabs

Drosophila are small flies from 2 to 5 mm in length
 ,w1th body color vary:nq in dlff@“&ﬂb Sp@C‘ﬁ“ from yoll<w

through brown to black, ThlS genus is charactarized Ly anc

incomplete sub-costa and twice=broken costa of the ving,

Typically there are 2-3 sternopleural bristles, hub no mesos

3

pleural bristles. DRrosophila are also characterized by

convergent postevertical bristles, well-developed oral

-

vibrissae and plumose arista, There are 13 subvgenera which

have haen d@mwrih@d on the basig of the number of Flilowenis

on the eggs, color and pattern of adults, and i@@dlﬂu habit
; v

Although the majority. of Drosophils are attracted o

bait of rotting fruit, this is not necessarily their noxmal

,./n
!

',3
,.,

diet, “he location of the precise breeding and feeding sit

mOpOLitan

e

g fFar Ffrom obvioug for most of

and I,

gpacies sach

vensts in Fleshy fruits
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gvallokle, Jovever, many spedles live 1o reglons whece no

e T T, Tamgn o e e A g > T is o P S

Fleohy Fouits are In North America, R.
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(o)

of the sub-genus Hirtodrosophila are known to be fungus. ‘ =

feeders {(e,g, D. flavopinicola, D. p1n¢cola By sub-cninaria,

LRSS A1 8 )

malanderi),  Cosmopolitan gpecies usually-are able

3

to feed and breed in a greater variety. of sites while indi-.

genous species have more specific nichas.{ParSgn,.IQVQ},zl
D Quigg;@ of the Submgenus Doygéga,ia ‘eed‘amd breced nat-
Qniy‘in fleshy fruits Lut also in many different rotting - - L
vaegetables aﬁd flovers . (Hunter, personal communication),

For um@ species, the breeding sites are extremel

-y
pecific, Xn Central and South America thers are Drosophils

‘o

o

vwhich;r@quir@ a specific species of plant (e.g. D. L£lavo-

pilosa on Cestrum pavgul) vwhile others are poliphagous

Thovre

Thers are

(e.q. Do filorae, D, Inkzil and D.

also Drosovhila which breed on & gpecific animal (e,g. D.

carcinomhila vhich breeds in one species of orab {Carson,
1967}, There are meny other exawples of niche specificity E
in the literature !révi@W@ﬁ in Parson, 1973) and probably

many vet to be dauuovnrad Feading and breeding sites are

not necessarily the same for larvee and adults, as _ %
demonstrated in sty dies of the yeast flora of the alimentary

c&nal (Carson, Knapp and Phaff€, 1936), ' A O

Since the species in this genus are Foand widelv dis-
tributed with respect Lo climbte as well as hreeding site, )

the tims

.
oz
]

it is to be expected that they may differ widely
of developwent of the various stages in the life cycle,

“
3

Although B, melanogaster can complete its life cycle ia only

~ a2
3

g fow days, Lhers are some species which priowbﬁy noOrmally
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produce only one generation of offspring in a year,

Reviewing the literature, cne finds that many different

species of Drosophil 2 are used in research, but the tine
eaeded for d@velopment has not b@@n»unifdrmly réportwda

This basic information should be determined for species from

different habitats and those which diff@r‘taxonﬁmicallv to

varying,degrees in o:ﬁ@r-tm ﬁak@'com?a:isoﬁs and look for

underlying wrinciples, HTh@"rﬁlevant,data.ax@ summarized on

Table I,

Powsner (1935) reports that Qe m@lanﬂqa sther rex u1rab

8 days plus 1l& hours from egg-layi ng £o the emergence of the

adult at 25 €, According to Suzuki (1970) D, melanogaster
reguires 1112 &ayﬁ aé 22 C,’748 days ét 29 C, 22 t¢_28
days at 17 C from laying of the eggs to-f@ftila adulits,

In anothsay cé upﬁLitaJ species of a different sub-

q@pus D, busckil. the developmental merjod rom egyg to adulb

takes 12 days, The females do not reach sexual maturity

VI

until 2 days after ém@rging from LI@ Py pae (E@lfgbarg, L9583,
Gregg and Day (1965} found that mc QXQ§$ requires 7 duys
after emerging from the pupae to reach Sexual maturity., On
the C?t'if;r:%ts;' hand, z:;:m}t:;us-z}: COSRON '!' itan ;wc' D. immicr m 8

requir&% mly 1i-12 days for develor wwnt from egg to adult

and 3«4 davs to lay fertile eggs {(daterman, 21971).

herve o long iifa'cywlﬁs, 2, mesophragmatica re«
days from egg~laying Lo emerging of the adull when

developing &b 1ig normal te rature of 15 ¢ (Hunter, 1806},
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The closely related Do payand vas r@porteﬁ o ﬁevelap fron
egg to adult in 40 days at 16 C but requix Td only 19 davs at
25 € (Budnik, et, al,, L971), Spileth (1974) found that at

18 C 2. pindcoin and R, flavopinicola reguire from 12 to 15

days after emérging from the pupae to reach sexmal maturity,
The females start laving eggs about 3 days: aftexr matingg and
each new g@nefation requires L7-23 days for dgvelopment from
eqgq to‘adult* R. melanderd reguires 30 days after suwerging
from tﬁé pupaevﬁo reach S@xuél maturity and each generation
takes about 60 days for development from égg to adult
(Spieth, 1974).» Hunter (personal communication) found ﬁhat.
at temperatures vafying between 16-23 C, but staying at 20 C
at least half the day, D. Subwoﬁimaria fus ired 17-19 days

F]

from egy to adult and R. gub-ocoidentalis reguired 120

days from egg to adult, The adults required from 3-4 days
after emerging from the pupae to reach sexual maturity,
In ordey to compare life cycles there are many

environmental and physiological factors (humidity,

temparature, age of the parents, diet, and crowding conditioms)

which mast be consideraed,

- . - by 3 ! ) N . PO
naects ars @ﬂtOuTavf ¢ and their life cyoles are

[

affected by the temperature of their enviconment, Every

within vhich it is able to survive, The exbremes of this
telerance-range vary from speciss to gpeciles and alsoe anong

. i o
the same species,. In the case of D. melang-

w

B ema oy Tami e ws ey
O aRnOrnR

y o 18 g T O S, T T SO SN S
are mors sensitive thon fendls

insect species haz a falrly well defined range of temperature




tenperstures,  When flies are kept at 32 C, 50% of the Ffexales

and 96% of the males become sterile; the males are able to
copulate buf.nw sperm are produced, aﬁd‘ph@ sperm in the
‘male organ lose motility &mﬁ‘gabgaqU@Qtiy degensrate {Young
and Piaugh, 1926}, The t@mperatuke-limitaAb@tw@@ﬁ_which
reproduction can occuy are often narrower ﬁhan the range

of temperature over wvhich other activities of the sane

species remzin norwal, Females of D, subobgcura which are

exposed to 30,5 C during their early adult life show a
greater reduction in the rate of oviposition dAuring later

2

1ife (Maynard=Smith, 1959), ancther effect oF temperature
. ! & P

~was shown with DR. melanogaster. When reared as enbryo,

iarva nnd pupa at 18 € the flies live longer than those.

P

reared theoughout 1ife at 28 € (Alpatov and Pearl, 1%29),

.....

Hore recently it has been demonstrated that larvas of I,

vidilstond, I eouinoxialis, D, psewdogbscura and D, pe

siniiig grom at lovey temperature produce 1@rg@x adulie

(Ray, 1950), Life span can be extendsd and @t the same time

50% fertility is maintained when males and femalwes of [,

malancuasker are stored at 15 C for 89 days and Iater

Ctransferred to 25 ¢ (Bos, 1974), Development cian be exbends

ed up to a period of six menths in D. pseudoobscura that have

keen kzot at 5 C for 178 days and later transfervad o 19 ¢

a roange of temperature that permits survivel, egg ovroducition

B T Py L. S W S g e Ty g 3 . N T Y U By Te R RN B T ey
can e epoecbed Lo ancrease with increasing temparature

R RPN |




Humidity effects are closely alllied with tempsrature, oo s
The afiect of humidity upon regpiratian is complicated by
other factors, most important of which is water content of

1

the insect, In alternating wet and

3

e

vy exposures, ihmagos

of D. melanogaster, have a higher respivation in saturated

air (0,14?2mm302ff1y/hr,) than in dry air (09129mm302/fly/hra) =
(Thompson and Tennant, 1932), Temperature exerts a relatively
greater effect under the extremes of moisture conditions and

vice versa, otavalva (1941) cbserved that the wingbeat rose

vith increasing temperature to a plateau at about 28-32

after which it declined until the thermal death point was S
reached at about 35.C, In a saturated atmosphere the Wing-

$

beat Fregquency increased sieadily until death occurred at
39~40 ¢, The reaction to differences in relative hunidity
has been reported to be correlated with the age of the flies, E

Younig males and fenales of D, melanocgaster preferred. drier 5

environments when given a cholce betwveen 100 per cent and

77 per cent relative humidity, The intensity of this

preference for drier environment decreased.unfii iiiés

wers practically indifferent at 2 veeks of age (Pertiunen
nnd bhonen, 1958}, There is evidence that the rate of welight
loss {(i.e,, water loss) in dry air inoreases with age

(Kalwmus, 19413 Perbtuunen and Saimi; 1956), Pittendrigh (1958) y

found that 2, Lis lost water by cuticular transpiration

more yepidly than D, pseudocbscyra, and that males lost

vater mOTE 1l apidly than females,




#

A d@ficiant diet may b@_expected to result in sloving

« s

down wany physiological pprPSueS (decrgase in growth, 81L7S,
redght and fecundity)., Since many of the reserves which go

to form the eggs are ldld down during the larval stag@,.

egg production in the adult may be xnfju@nced by the nutri=-

tioﬁ oFf tha.larvae.x Underfeeding of thefla:va.qf Drosophila

11l reduce the number of eggs laid by resultant adults

[N

\%
(A.patav 1932), The fecundity and viability of the ag gus -
of Drosophila f@males-ls-lnfluenced by the quantityfand,'
variety of'yeasts-in the diet, The differené sﬁrains of
vyea 5 probably vary in their v1tam1a content xobﬂrf 2353

cand Bang (1944) and King and Wilson (1955)'found’that R,

pglanggaster during the height of egg production daiiy in-

gests veast abonk equal to its own body welght and produces

K3

egys approximately one third of its weight,

Sang (1956) found that 4m6 day .old D. melanogaster

s

females produce faster.d@veloping 1arvae than either younger

(2~3 day ©l1d) or older (8-11 day old) f@ma1e5¢"0fBrian (1o6l)

found that the age of the f@malefpar@nt affects the
fOCuldity and longevity of her offspring, but not the rate
of development,  In D, lea-gg3§§§£, Butz and Hayden {(1962)
showed that the numnber of adults resulting from eqggs laid

by parents 3% days old was considerably less than those fronm
'par@ntﬁ 24 hours of age, Moreover, the reduction in
viahiliﬁv‘ﬂf the energing adults was directly related to the
age of the maternal pavent, The older the m&%her the fewer

the nunber of adult £lles emerging.
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Crowding of the offspriﬁg is an environmental factor
that affacts the'fate‘of_dev@lopment of pr@adult flies, It
has been shown in D. nasuta (Eangan&th and Krishnamurthy,
1972}’that only akout 50% of the offspring'em@rg@d from
crawdéd conditions.

" The above review of the litéraﬁqre indicates that in

a study of life cycle it will be necessary to control as

closely as peossible temperature, humidity, food and age of

the parents,

The purpose of this work is to determine the life

TR

cycle of different species of Drosgphila of different subw-

genera and coming from different environments, The species

studied are ag Ffollows:

Sub~genus Droscphila

(specina]

{Sturtevant)
(Sturtevant)
{Brrodo

e
-

v virilis
inmigrans

1y
-~

k)
-

snad
. Eopref-Santibafiez)
funebris (Fabricius) group funebris

i.i‘.j

©

o2 S ilbarcR S

(Frolova) - qroup obscura

oot o

(Doleschall) group melanogastey

ot hnanie e

]
l.f

M
St

H
H
>

mesophragat 1ea

9

P
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METEOGDE

The original stocks of vigitis, D.

D. pasudochscurd, D D. busck

avan 3

ng : - o » U, .‘l o e nl - o » v
stockton, California, R, viracochl from Bogota, Colowbla,

yssas From nxrq jsirﬁto Venesuala, vere collecte

» hy sweeping over bhait, ALl flies sxcept

i wvere ralsed for three generations in a Forma -

s . e ey s o et . . '
Screntiafic Model 12 dncubator at 25«1 Q. D, wizagochl
vere grown at 20%1 €. A1l the flies we

dally from 8 a,m, to & p,m, The flieg

300 ml jara with plastic foam stoppers
mﬁ&g@g&&@ mediom (#67-5002, Carolina #Bicicgical Supply ‘ ;
Company) te which 1 mi of a 10% avtoclaved Fleischmann:s

bakers yeast 8o 1&10n wvag added,

[
Yuait
ot

in prﬂﬁﬁﬂﬁ wcrk, experivental vials contained
4 grams of medivm, 30 ml of water and a few drops of 1LD% ' e

veast suspsnsion, CGreen food coloring was added to the

mediom 80 egqgs conld be seen easily with the aild of a
dissecting mioroscope
Three males vere izolsted within tweo
 hquS of xaﬁﬁhingﬁ g bR ined i&{?QuLn“ -
The flies vore

neveyr ebheriged in order o sex themn, they wers =

N o T Y ey v o napred oot s 7 £ 4 1 S S

e Oy Gy LN pial and saaxed with th
o it 15 PRSP T SN o e N, e TYeepyme oo B Yo b g v N i o
ald of a dissecbing microscope, Usually this was done

¥ a0 2 <n vy 2 my e k23 a o P N & 5.7 g b
during the morning fron 8 aum, o 10 a.m, o from § to L1

J ", wy A, n ot .
rmalaotad maleg

;:! \.-,a‘ & 1, g 5 i Y
Ty ille S WAL
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-

famales vers then placsd together in an emphy vial and
allowed to mate for 2 hours. After this time the females
were sepurated from'th@ males and plad@d in an‘BO_ml vial
with foed, The vials containing females were kept in the
incubator and checked once each day with.tha digsecting
microscops to determine the presence or absence of eggs, -
larva O pupa., Th@_a&ult females W@f@vE@MOV@d from the
@xgerim@ntalrvials when &ggslwefe present, In cases vhere
Fertile egos vere hct found after.48 hours the @ﬁp&rim&nf
was.t@p@ated uﬁing'zlieﬁ isélated for longer pegicdg

in units of 24 hours,




RESULTS

As shown in Table II and. Figure I, the life cycle of

CDrpsephilda at 25 O ranges from 21 days in D, vin

dayﬂ pluz & hours in B, apanassas, The other syecies Fall

A

withii 1¢

) o-J.
bost

A

5 range (16 days in D, busckii, 15 days in D,

innicrans, 18 days in D. funebris and 18 days in D,

i,

geudoobscunal. Do viracochi . requires 27 ddyg, ‘but was
grown at 20 C, so is not directly comparable with]thg others. .

The time required from emergence of the adult ko

sexual maturity represents the major portion of the life

cyc clie in &éch species, ranging from 6 days:in D. yirilis te

T

1 day in R, impiorans with intermedinte values of 3 days

T BT e

v . , 5 B ]
plus & hours for D, anapagsae, and 2 days for D, funebris, |
. _ ]

-

D. pgeundoobscurs and D, pusckii. - Agaln, D. viragechi grown. 0 o5
= R

at 20 € reguires 8 dave and is outside of this range.
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regquly Tl lﬁﬁg@ﬁﬁ e,

The time for emerging of the adult from the pupae
vari -5 from 6 days in ], p;ﬁ;ﬁggggqg;a, D. virilis and D,
funebris to 4 days in D, m.agg‘.;kz&, while R. jmmicrang and

D, viracechi f@qmirﬁa & days.

vequire 5 days,

Table TII gshows the per cent of the life cyole vhich
each stage oocuples, In gensral, the pupal stags is the

-

longest and the species differ mmst in the time to sexual -
matur rity.

The muitiple~range test was calculated for ﬁh@ﬁ@ data
and the 9%% cwnfiﬁen¢¢ limits detérminéd, It_is‘cencln&@d
that the mean time for egg-laying is not aignifimantly
diffevent for . pseudoohscura, Qe Ampisnang, De busekil

and L. fupebris, However, theve is a significant diffsrence

bhatwasy the above values and those of D, wigilis and D,
nanpassaes the latter 2 are not significantiy different

from each Qkherp

2

‘._4«

Thw ¢ is not 2 significant difference between the
means for the larval period of any of the species,

The mean time for the pupal stage 18 not ﬂlgnlfwcant“"

i T I o aes g e e &N R o §2% . n- 3 r Ay r' 4
élfiﬁ&wmﬁ o i, phwurfﬁhuc LA, Eo Apmicrans, D hA,QhA&

Hewrery

and D. ¥, thﬁx@ i®g a significant difference

betwesan the above values and thoge of 111 and D,
= Y . M 4 % g v s T oy g » Fo <3
the laiter 2 dlztmr B ;mzﬁl..utly from each othern,

ST R T T T T U gl s
time for the adult stage L8 not

Tar D. pseudocbecurs, D. virilis and D, Rt

5 s e e, e LIS PP $ e “ (RN Y S AP Y S AN A " g7 Ty
Howevey, there 8 a gigrneficant difference haetusen the sbove

e RN

(RIS It 4 Y

WiEpET
|
i
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G

Le and B, gnans

values and those of D, jmnigrans, 2.

There iﬂ;nu'sigﬁif ant difference betveen D, jmudgrans and
e 3;@5@ Q,.@ggna mgm differs significantly from the

,1&ﬁt@x two species,
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FICURE 1,

Comparison of days reguired to complete
stage in the life cycle of D, v i

pssudookhscura, 2. inglgvans, B.
D, ansnassag, D. b L, and D. fune

o u

(A11L values are means, standard evror

g

shown, )

LR

1L
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DISCUSSION

The data reported here show that the life cyele of

Qngﬁggh;;a'at 25_C ranges from o lov of 13 days pius 6

hours in D.- an Lanassae to 21 days in D The other

LY

sp@cieﬁ,Studi@d'fall within this range (16 days in D. busckii,

-

15 dayw in D, dmmi rans, 18 day in D, funebris and 18 days

a 1n Qg-ﬁseudawascura).:'g, viracachi'requires 27 days, but
this‘c1n not b@ compared with the above m@nuianaé speclies
since it wa@ studied at 20 C, The tine for emergence: of the
adult to Q&wuai maturlty is the wajor ccn*r;butlon um %his

time d:fierencc, Q.‘lmmlgrans requlr@s Only 1 day, D,

husckii., Q.'igggggi§, and D, pgeydoobscura require 2. days,

D. snanazsas ragqoires 3 days plus § hours ' and D. vigilig 6

Gays, Again, D, Y;‘§C0ChlAWhiCh E?}Qifﬁ% 8 days is outside
of thim range since it wes studied at 20 ¢, There is less

difference in the time for the other stages of d@velepm@nﬁ.

In general, 1t takes 2 ¢o 3 days in order te lay fertile
eggs after wmating and 2'ﬁa 4 dayﬁ‘in‘brd@ﬁ ﬁo hatch as larvae,
and frowm 2 to 8 days for the pgpal stage, ’Cemparison off
thoege dats with those p?“ViOdojy reported vn the L;xﬁraLuru

ig shown in Table IV,

The species reported b&xe rcpre sentt both cosmopolitan
as well as indigenous forms from a variety of diff@xénﬁ enwb
virenmments as well am di ffcr@nu taxonomic groups, The coge
mopelitan species live in a broad geographic range of widely

different temperatures and suvrvive a wide seasconal difference

sepperatuare, On the other hand D,

-, - <4 g s 2 o R
& 18 restyicted

T
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3 3

in distribution to warm climate while D. viracochi is limic

" to cool environments, The résultS‘repOrt@d her@'ar@ quite

- consistent withothose in the literature, D, nelancaaster,

Nt T 3 B

foxr @\ampte, r@qulreq 8 days pius 18 hour& irom @quzzyzng

'wQ the emnsprgence . of th@ adult at 25 ¢ (Poqu@r9 19353,

Waterman (1971) réported ‘that D. 1mm1qrang*requlr@d frbm73
Lo 4 days to-lay fextilé'aggs and 1i«12 dvvs for dmvwlopmmn,

from egq ﬁe adﬁl% - We fcund th1 &ﬁeCleS to r@aqu@ only

cne day to reach sexual maturvty, 3.more'day5-for~@ggmlaying§

and 11 days from egyg to adult. D, pusckii (Wolfsberg, 1958)

“has been x@pertﬁd t@ rwqu:re 12 days for develop m@nt from
-~@gg to adult and Zvdays to bacom@~s@xually-matur@¢~~W@»found~

that it requirss 11 days for development from egg to adult,

2 duys o becone sexvally mature and 32 more days for egg="
laying.,  The species mentiocned above are considered cos-

mOpOJit an. spec:es. They can be faund'wh@reverghumans‘Iive;

Some of.th@m'reach s@xual.ma turity in a short. time, bhut this

is not always true for all the cosmcpolltan species, g,
hydei requires 7 days after emerging from the pupae to reach

mexual ma.a“ ity (Gregg and Day, 1965)., We worked with D.

de

s

idered a cosmopolitan species, and we

]

j

!Q

;—)«

g whic

wirid

Con

4
AREN M

3

found that it tak@R 6 days in order to attain sexual
maturity after emerging from the pupae and 13 days for
development from egyg te emergence of the adult,

Gan 3Ly wh@ﬁ flies are living at a low tewperature

d@%@lspm@nt takes a - longer period of time, This is true

oy

for D, mesophragmabics, which has been reported to regquirs




Pk

40 days from egg=laving to emerging of the adult when

developing at 15 C, which is the average temperature of its

‘natural habitat (Hunter, 1966), The c¢losely related D,

T pavand was repmrted'ﬁd'develop-frem egg‘tesadulﬁ‘invée dayy

at 16 € (Budnik, et. al,, 1971), D. viracochi belengs to

this group and at 20 C requires 8 days te attain ﬂ@xusl,

maturity and 17 days from egg-laying te emerging of the adult,
It would be ef interest to compare these closely related

“species @t thée same temperature,

When wve ccneider a species such as D, anspassae that

,1s restrlh%@d to a cmnatant warm environment which is

char&éteriz&d by the lack of seasonal changes, we find that

its 1ife cycle is relatively short. D. agaqdb cae requires

3 days plus 6 hours to attain sexual maturity and 8 days

£ o eugei ing’ta enmerging of the adult,

D. pseudoobscura is a species commen te the mountains

£5

of Célif@rnia and consequently is subject to seasonal ¢hang@aﬂ
According tO'Wolféberg (1959) they lay eggs between the third
and fifth day after emerging from the pupae and ve have found.
that they reach sexual xavurlty 2 days after emprging frem
th@’pnpa@ and require 3 more days untll egg=-layving at 25 C,
It'ia interesting to speculate on the biological ad-

vantags of the rapid atteainment of sexual maturity, A

short p@fi@d, as for exaﬁpl@ i day for D. {ggigranbﬁ might al-
low them a food supply which is of a short duration, Injured
fruit supports yeast growth for only & limited time, A |

species vhich matures repidly could lay eggs ver'y soon afier

hatching, and utilize the sgane food in which it had developsad,
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!-g!-

A species which matures more slowly, such as D,
virilis which requires 6 days may aveid competitien with the
rapidly xepfoducing species, Probably all ésﬁmspalxtan |
vSp@Ciéﬁ are coexisting in similar @nviranm@nts and must he
adapted in-dlffer@nt way% in order to BUrViIvVe thiv compebi=
tiém; 'Fox’examplag Tantawv and El-Wakil (1970} found tha
although the lifetime egg production of Q@ gg&ﬁﬁkgp in 1&nm
S latioen is signifiéantly.high@r than.thaﬁ'af D, y;gg;&g, the

latter demonstrates a high@r competitive ability. When R,

virilis and D, funebrig vere reared tegéther in population

RS &Sy uﬂuu-v

cages, D, funebris was eliminated by -D. ggrllz ’withln S days,

Ke foand that D, ng@Q&Am requires 14 days fﬂr d@véiopw

rent from egg to adult and 2 days to become sexually matupe

at 25 Ce There ié @#idenc@ thai . fune 5 ﬁ.“l@hﬁt%nd“ A
great vari@éy of different temperatures, probably due te the
accumnlation of appropriate temperature genes into their
genome,  Timofeaff-Res sovsky {1940), studying the relative
viability of Q;vﬁggggxgg from regions covering the major
climatic BONes @f.Euere, nerthern Africa and Russia, found
that the nérthexn populations were more resistant to low
tmmneLanu\mup and the scuthern populations more resistant to

high temperatures, ‘The eastern populations showed resistance

o
:"‘;‘

oth high and low temperatures, vwhich ceuld be related te

“the typ@ @f'*a.w?in@ntal* climate of these regions, character=-

Anoﬁher advantage of differing lengths of iife cycle

2

might be reisted to the fact that Droscophila males will

[latieiTe

‘T‘H

ool
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court females of other species (Spieth, 1952),. This wvaste
- of energy could be avoided if the spmwlﬁs utilizing the sane
- food &upp]y"wpre ncf %@xually matuxe dt th@ same tine

I wegld like t@gpclnt out that the conditions undep
which this work‘has been conducted are extremely artificial
 1nG repres enQ an over81mp11flcat¢cn of the 41tuﬁt10n founa
in nature, Sllqht varxatlen in any of these. cnndltxan&
might yi@1d c@mpl&t@lyfﬁiffarenﬁ resuits, Some of. th@ dife
_feréncé& be@ween.natural and aﬁtificial-comditiens—are:

Fixsﬁ: The émmunt of time allowed for mating was
Timited to 2 hours, Ail_the species'Werevtreated'th&=sam@
éxp@zimentally'without regard for posSible'diff@x@nces in
mating'activity, It has been reperted (Hunter, 1967) that

. mLﬂOﬂhfﬂ¢Mdk¥ﬁa'pr@fﬁrS the early merning for courting

- and e@palatlan. Pérh&ps the spécific.morningshours used in
this ﬂtudy are not the best hours for all the species,
S@cénd:v The temperature was maintained4coaohdnt at
25 ¢. In nature the temperature fluctuates within a certain.
range through the day and night and.the_fiies do not live at
a censtant temperature, fevins (1969) cbserved that'g.
“willistonl, & péc1 that ﬁsually lives in the tropics whers
thare is no ﬁ@agén11 change and the iﬂmoe"ﬁf re 1s more or
less coustant, can avoid heat Stréfs by b&havmegal means, On
the other hand, individuals that are subject to seascnal
changes are ablé to use other biological mechanisms, one of
vhich i= hib@xnﬁtiono In 2, persimilisz, Mohn and Spiess

(1963) found that the pupal and adult stage over-winter

bast, while in other speclies it is likely that over-wintering
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may occur in the larval stage, Ives (1870) found evid@nmw
that larvae of Q; mgLanoggst@r over~winter ln rotten~appie
?il@s~in;30uth Amh@rst Maasahhusetts,- .: B
Thi:d: The food oupply vas kept Punatmntbalqoe _Inl
nature there is not always'faod'available,and it has been
thVﬁ chat different species use di ffer&nt mechanlums of
 'C0p1nq w1th the q:fua*:an. .For example, tne.d@V@lopment of.
Gvarloles may be cnang»d -Kambys&llis~and Heed (197i)4have
shown nhat %h@ répreductave potantlal is decreased if the
g number of ovarioles per fly ‘is 1cw and oniy one @gg can.be
found at any time in each sexually mature individual. If.
the conditions are7suitable the numbef of 0varieles per'fly
can be increased and cenqequ@ntly increase the number: f
Aéggﬁ‘laid.__ﬁggé ray be retained by th@llemale, r@ach ad-
vanced stages of development and be 1aiﬁ when conditions- are
favorable, There is evidence that Q..m@i@nogastg;,retain
their eggs when the media conditions for oviposition are un-
Suitabl@'(David and Bouletreau-Merle, 1971); Genetic cmn%
trol of egqg retention has been reported in D. melanogaster

(King, 19637,

Feurths The space availlable to the flies for all theix

activities of feading, mating uﬂd egg-laying was limited in
this experiment, They may not delay &s long in laying eggs

‘undey mere ﬁétﬁf&l_é@ﬁdiﬁiﬂns, In nature for example, the

"

sites for oviposition would be chosen by the flies depending

vpon their particular humidity preferences, Moore (1952)

has shown that in coppetition experiwents betwesn the sibling

species D, simolans and D, melanvgaster, D, simulens is

-
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a8
b&tt@r able to oviposit in the centex of food cups and on
and iuVLng dry surfuce5° in oth@r WOldS, de coation makes

the q¢dlnm dess faworuble for Q, melaanastev as compar@d

with D. g&migmg&, Del oolar and Palanino (196&) report@d
that females of D. mﬁi&nﬁgaﬁﬁﬁr.pref@r~t0.lay eggs in sites

previously used for oviposition by cther females, Further-

Cmore, Mainardi (1968) found that females of D. melanogaster

- preferred to lay eggs where males had previously been present,

The fgct that we passed the isolated females onto ¢lean food
WEY have-a lso d@lay@d the time gar tggmlaflne bagaus é ﬁh@
femaie‘did_net have the stimulus created by the pkes&nc%

of egus 1aid by other females nor the stimulus of male
ph@x‘méﬁﬁ uxt% ﬁczin the wvial, On the other hand D

psevdochscura females tend to lay more eggs in olean vials

than 1n tho ! bf@VlouSlY Qﬂvvpiwu (Del &@lar, 1870), Aiso
hds be@n found (E‘l and Kessler, 1975) that males and

females af‘g malanogas @;fwh@n housed in isolation after

éc’asian; :awed hsqher mating frequencies and shorter

iatencies Lhan grcun”h&used flies,

0

w0

Pr@bnbty some of th@ pecies could become gewnally

pature before the time found in thie wvork, For example scC omer

8,

>

. AnansSsag can b@ccmﬂ gexnally mature after 7Z hours,
Some of the flies nate, but no egys vere laid., In all
Epecles #owe eggls never hatched, This wmight be due to lack

of %ru 1.”A£103 ar perhaps o lethal genetic factors,

®
v

Thexe is need for work to be done in this field where

so0 Little has been reported, It is necessary to learn more
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about the ecclogy and distribution Qf‘th@S& gspecies, This
basic infaxmation_wculﬁ make_it_easierrferrwoxk&rsninuo&her
fieléﬁ to use th se'different:species,-

“ iﬁ éﬁdér to cétfy-qn tﬁésé studies at a 16Wer.£@mpéram

ture, it i3 necessary to change the design of the experiment

because at lover temperature the flies take a longer time to

attain sexual maturity, and they are so inactive that 2
hours is insufficient for mating, It would be useful to
have data at different temperatures bzcause it would compare

more closely with natural conditions,




SUMMARY

1, The duratien of #1@ xzfe cycle (qu fa seEynal maquLt})

aF 7 ap@Cl@w of Dr (o)) phlld grown under op@lelc 1aboratur?

.P“

conditions is r@port«d here at 25 C, It is 21- days for

¥irilis, 16 days in D, busckii, 15 days in.Do “m,ugrans,

18 days 1n

D. funeb is 18 days ln D psaudoabgcura,'ln

D, ag@gggsae 13 days p*ua 6 hours and at 20 C. it 1s:27,d53$
for ;‘ K&gﬁ-ﬁ,h&. |
2, The time from hatching to w@xuai mdtu y L& the major
coutrlbutlen to the t;me differences reported, e, g,,ﬁ days
fex D. gi;ilig compaxed to 1 day for g, dromierans,
| 39__bp“wles_iﬁdigenousvto coél'@nvirohment have aiiongexﬂ“'
"1Life cyele thaa those indigenous to a warm environment,
Cosmopolitan species vary videly in the 1éngtn of the 1ife

oyele but no phylegenetic patterns emerged,
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