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In studying the 11fe history of blowflies, B
particularly from the ecological point of view, 1t is not
enough to obtain laboratory information on thg-effgcts.ef _:”
various envirommental facto#s on stages in_thé Iife'history‘
Whiist such observations arg.important they één give ne
more than a very approximate indication of the behaviour
of the various stages under field conditioms, In spite
of the economic iﬁportance of various species of blowflies
very little information has been collected frdm field-studies
and it has been the aim of this investigation to obtain
information from field.studieé in order to fill_gp_what
are quite extensive gaps in qur knawledge.of the @cology

of some of our common hlowflies,

INTRCDUCTICR (Historical) _

For a full understanding of this investigation it is
necessary to take into account information made available
in the course of other studies in blowflies, These
rclated investigations fall into four clasgest=~

1. Flelqd studies on the viability of blowflies

z, Diapause and related phenomena

3. Laboratory studies on the effect of
temperature and humidity,

4, Parasites and Predators,

1. FIELD STUDIES ON THE VIABILITY OF BLOWFLIES

| Some of the wost important investigations were carried
out at the beginning of ﬁhe present century when the |
blowfly problem received a eonsiderable amount of attention
in connection with the spread of disease. Graham~Sm1th (1915)
observed the effect of Weather conditions on blowfly prepupae
and pupae, The flies which he studied-were'thOSe'whidh |
oviposited on Small-carcésses coﬁtaingd in vertically placed
drain-pipes half buried in the soil, Vhen the carcasses
had been thoroughly fly-blewn he covered the tops of the
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pipes with butter muslin @nd was thius adle to record all:
émepgences Subaequ'énﬁ ggnerations were obtained by.
introducing further carcasses into 'the pipess He found that |
‘hee‘,v}y or continuous rain assoctated with cold weather caused
& high mortality, but that heavy rain of short” dnmtibn in
mild weatlier was not unfavourable. He postulated that the
rapid decline of & blowfly population in Autumn was partly
dué to an inecreamsé in mortaiity and partly to non-emergences :
He suggested that there was a eritieai émer'g‘ence_ "te‘n@eirg'a.ture
for such species; and probably also a pupation temperature;
slightly below that foF emeigences This meant that those
species which a.pp-_ear.ed first cwould disappear last.

Field esperiments on the yole of water in insect
devétopment have been carri ed out in America by Hodson (1937).
He éug_geste‘d that the climate factors influencing solijmbistuig’e
wére temperature, relative humidity, saturation defici‘éﬁey,- _\
sunshine and winde He maintained that these were more |
- important in spring and summer than in autumn and winter,
when there would be only gradual changes in thése factors.
Thus; although the absblute ﬁunﬂdity may decrease as winter
a.ppr’oé.che_s--, t’hié.wouid be of little importance, begsuse as
the temperature decreases, the ability :0f hygroscopic
materils (esge soil) incéreaseése Teking soil samples and
determing their wet and dry weights, he found that ‘*plain'

8011 contained less tham 100% water (expressed as a % of
dry weight) whereas 'bog soil may have 300 = 700 % water in it.

althouq h
He alsd found that,(Lucilia gericata (Mgs) prepupae were normall

found -:ln a aa.tura.ted atmosphere; it was possible to keep them
at 20% ReH. and 2% for five months. There was a mortality
of only 12% al.thoug‘h the larvae lost up to 507 of thelir

weight in the process. On the eéffects of moisture on survival
at low temperatures; he came to the donclusion that whereas

a wet environment was favourable for temperaturesabove Zero,

& moderately dry enviromnent was not favourable for sub-zero

temperaturess liortality of Le sericata prepupae at sub=zero
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temperatures vas high when they wezé kept in sand at 257 Bpo.
but low when kept in other types of soil (ceg. lo2m) at the
pame humiditye The low hygroscopic coefficient of sand had
raesulted in free water which had frozen and pierced insect
tissuep, possibly diluting the hody fluids.

Bruce (1939) buried pupze of tkrce ppecies, nanmely
,ggematobia iréitana (1a), €allitropn americanz(C.&P,) anj ruses

Domestica Lysin jors of fine sand and added known amounts

of watere Ho weighed each batch daily and added the amount
of wmter veeded to moke up the desired percentage of moisture.
He found that C.americans and Hedomsstica hzd a high
cmergence when the sand contained less than 14, water and that
no flies emerged from soils containing nmore than 16.1'% For
Heirritans the percentage ef adult emergence was distinetly
highest from sand containing 7. moistuze and there was no
emergence vhen 1t was less than 0425, 07 greater than 14¢50¢
Recent field studies in America on the screw-worm
Cscmericana by Lindquist & Barrett (1347), Deonier (1945) and
Porman (1945) have shed further light on the problem.
Prepupae and pupae of this specles were placed on the surface
of the soil and at varying depths at intervals throughout
the cool seasone Thus the duration of prspupcl cund pupal
stages at various termperatures vas determined. Prepupae
deposited at tamperatures of 15-20°F usually dixd and the
pupal atage was found to be even nore sensitive, as the
individunls were unable to move and choose their environment.
Pupae werc nearly always killed at sub-gero temperatures vhen
there wos sufficlient moisture content to freeze the soll solid
Pupel development did not occur below 55°F. Uhen cold
tamperatures prolonged the duration of the pupal stage to more
than 40 days, the percentage of adults emerging dropred rapildl:
In fact, the effective maxirm geneyation span in nature was
estimated at less than a3 100 dayss QC.americana rarely
catabliched itself in an area with = rainfcld of more than 5°

ver monthe The type of soil also affceted winter survival -
well rotted manure was found to
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be the best protection,  Comparison of results from many
different states 'i'gadicatéd- that C.americana did not exhibit
true ‘hibernation tgnda;c-i._gs and mortality was high in
regions with an average meen daily winter temperature balow
50°P, . Infestation in these regions was ﬁagniy caused. by
spring migration of adults or by the accidental
transpai-tation of feeding larvae,

2, Dispause ang Related Phenomena.

Practically sll the work which has been carried out on
diapause pﬁanomena in the case of blowflies has taken the
form of leboratory mvestigationl. Cousin (1932). _

Burtt (1937), Praenkel (1938), Mellanby (1938). Dennel (1945)
and Dickson (1949) have covered various aspects of this
problem. _ . _

In relation to the present f:reblan, information on the
enw-iganméntal conditions which caus¢ diapause is of .
especial intérest, Diapause has been define'd by Cousin (1932)
as arrested development accompanied by a decrease in |
metalolic rate. But Dicksom (1949) did not consider arrested
development produced by low temperature and capable of bair_g-
brought ?G an end whenever the temperature rose, as diapause,
but meraly ag 3iquiegc@cé'. Low 'gemp-eratui'es,: émild,'how‘e,ver,
induce true diapause, not immediateiy broken by a return te
optivum conditions,  Cousins deacribed this type of diapause
as 'permanent', She found the prepupal stage of :_L_,;s_e_rﬁg_t_g
%0 be particularly sensitive to t_mfavourab]_.e .facto,ra,; '
(experienced either at that stage or at an earlier stage) -
in fact, she could in-_ducé fperm_anezzt." diapaus'e only gﬁ that |
stage. Later workers, namely Wiggleworth (1934) Fraerkel
(1935) and Burtt (1937) have shown that diapause is
probably due to the inhib_iticn' cf the hormone i}i‘odu-c"'. ed by
Weisswan's ving. Short, ‘!r-anpoz;ary- diapause way be -the
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result of a mere retarding effects - Dermell (1949) suggest_eéi

that:a juvenile hormene was. presént in all stages_.gg- blowfly

larvae and that this hormone was climinated.at the beginning
of pupation, Cousini (1932), found that ill-fed larvas of
even the eggs from badly fed :_t;’lll_i_e;s. gave rise to prepupaé
which were liable to enter diapause fr;r a few. days, Sheé
alao found that tempera.tm'es below the threshold of

L.Bericata) 6r above the optimum ( 36 e for

L,aericata) sndured during the larval stage couJ.d cause a
diapause of up to l2days, Poor quality food,asp hvx:laj;-iom :

excessive dempness, of préssure could all cause a Wrief

dispause, tut larvae which had suffered dryness entered a
- pefmanent diapausoe, which Coéusin found very diff:lcult te _‘nreak.\'-

The proportion of dry to wet matter in the prepupae was importeh
- above 29% of dry matter, pupation was impossible, Such .
prepupae; could, provided they had previously lost some of
their fat reserves, drink water until they had reached the
necessary proportions end then pupate, The cuticle was
apparentl;y not sufficiently disteﬁsmie to permit drinking .
before seme fat reserves had been lost. _
Uellanby (2938) suggested that in nature diapause wag
frequently ceused by overcrowding on careasses or by too dry
conditions quring larval or prepupal stage, It is doubtful
vhether Aﬁgust end September larvae are pax‘-ﬁ@larly liable to
dessicatioh., The average rainfall for these months is high
end remains so throught the winter, Howevar,the Pprepupae are

‘normally situated within the 0p few inches of soil, which may

underso r¥apid reductiors in humidity in hot sunny weather,
Mellanby slso suggested that in spring the prepupas, after

"heving drunk sufficient water to remove any effects of

dessication, are stimulated to pupate by & suitably warm
temperature, Certainly the rainfall in March and April is
normally low, but the temperatures would probably not 'be
sufficiently high to cause a deficiency of water at this time.
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It is doqptgql._howeve:, whether bl owfly .prepupae do-_‘nom_aily
sugfer from lack of water and undergo 'permanent diapause’ in
the sense ﬂ;a.t‘.-.goggip used the exprossion. .__Shé herself ;:é_pt _
blowfly prepupae at 5°C and optimum humidities for six or more
months, .. They. remained at. the same stage: but continued .
development -when returned to. optimum conditions, Such ,
‘behaviour hes been defined - by cousin 88 ‘temporery diapause(.
and it seems probable that this is gosentlally ‘the type of _
dispause which blowfly prepupae underge during the w;lntgr _mptla
GrahemsSmith (1915) fowd that C,erythrocephals could pupate. —
and actually eme_rg_'e.at ve_ry'low '#empei'attmes.-, He even

recorded emergences in the field during January,

Dickson (1949) found that 4iapamse in Grapholiths molesta
(Busch) was regulated by the number of hours of daylight per .-
day, maximum diapause being producted when the daylight lasted
about 12 hours, He found that 1ight had no such effect on
ig,s-ericatg_l_arvaé.» ;t’ 1_ possible however,, thét other _.stages

éf tlis species may be aﬁ‘eéteﬂ 'by'-l-_ig_,ht- in this menner,

3e z’.aborétorx Studies on T’ang' eratm"-'é and nmmx. |

| Blowﬂy larvae and prepupae Were amtmg the ﬁrst organisms
whose deVeJ.opment was studied :I.n relatian to temperature and
humidity. Peairs (1914 & 1927) was j)erhape the first invest-
igator of the problem and he was followed by Cousin (2932).
The general 1mportance ef temperature and humidity has been
given cousiderable attent:lon by many cther workers._ From the '
point of view of the present work the salient features are
as followsts ' |
Rate of Develoment at Constant Temgeraturee

Peairs (1927) found that over & medium range of

ténperature-. the rgte_ of development of insects was directly
'p;"o.por.tionai to ﬁ:,,»ev tanﬁ_erattz;ffg. Gousin (1932) found that thisg
heid good for I’..‘s‘eriéa';t;a_‘ Alar'-vae' b'etween 159C and 3600,-
prov_:lded that other 'cond_it,_ions ‘were optional, FPlotting
temperatures against the reciprocal of the time ﬁaken

to complete development, she
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obtained a strazgnt llne wuieh cut uﬁe temperature axig at 7'690.
This was taLen to be the theoretieal threshe?d of development,.
below whieh ne developmert would oceuz. - The real thre-hold of
development she found experimevta iy to be 6e. Peairs also
determined thresholds of development etperimentally and fcund that
- the calculated threshold was usua11y hlgher than the ac+ua1 {
threshold. |

Cousin derlved sim:lar data for the prepupal and pupal stages

of L, serlcata Prepupal developmeut was mnst rapid at 35 -

36 C, pupae were not usually formed above 38 € and the theo=-
retical threahold of development was 9+¢4°Ce The theoretical
threshold fox pupal development was‘9'3°e,-whéréas in actual
nractice, metqmorphosis was effected 1n -everal months at
900.' At 4o°c although metamorphoeis was completed, the
adults feiled to emerge.

Peairs pointed out that the temperature at which the
greatest member ef-inSeete'completed devélopmeﬁt mag_nof always
the temperature atiwhieh_they completed @e%elopment with the
greatest speeds
Rate of Deﬁgionmgntxat Sguctuatipg;?eﬁpe;aggggga

Peairs found thaﬁutemperatures.fiuctuating about a mean:
caused slower developnent “o' some insects than an equivalent
constant ﬁemperauurep The development of blowfly larvae wasy
however, accelerated b& fluctuating-temperaturep Pradhan (;949)
working_on .th_e. cotton boll-worm; came to the conclusion tha£
development was guicker under variaﬁle témperatures when thg
general tempezature was low, but that the effect was reversed
at higher temperatures. Uellagby (1937) studied the effect Qf
rate of cﬁéhgé of fempe?ature on insects. He found that the
. ehlll-coma temperature (i.e. the temperature at which the
inéect made.ne'sponianequs movement) and cold death-point were

a¥fected by the ;amgergture from which thé insect was regavedg‘
An insect could nbrmally be.acclimaﬁized-fq'a diffevent
enviromental temperature within 24 hourss Therefore only 1argé';

and rapid temperature fluctuations would seriously affect the \
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| éoonomy of the species; In the course of studies dh Aretic .
insects (Mellanby 1940), found that those forms likely to be
active during the winter (e.g. mosquito larvae’ and stonafly
nymphe) were most fitted to survive fluctuating an@/br low -
temperatures such as would be caused by melting sSnow, Mellanby
(1933) also suggested that there were often large dilcrepancies
between the temperatures recorded by meteorolégical apparatus
and the temperatures actually prevailing in the microhabitat of
an insect, Large inseet- might keep cool by evaporation from
theié badies, Small 1nsects would have 'to rely on evaporation
from.theif microclimate, Meadow grass registered & temperature
7°C less than air temperature, The amount of evaporation

from a surface would depend not only on teﬁpeﬁature ﬁut also
on saturation deficiency, In moviné;air, even greater cooling
would be obtained. Thus, when an insect appeared to be
attracted by moisture or some chemical stimulus, it may
actually have been attracted by the low temperatura,
Bodenheéimer (1938) came to the conclusion thaf the quration

of the life cycle of the oriental red spider Anychus origgtalis
was influenced more by temperature than by ané'éﬁﬁéi'fééééf.

He claimed that one could determine.periods-ef peak

populatior of an insect from a knowledge of the temperature

and humidity of the area concerned,

Payne (1927) studied the effect of water-content of
inseqts on their cold-hardiness and found that 1nsects W?ieh
had been partially dehydrated were mors resistant to cold. K1
the bqhy fluids were concentrated, then the depression of
freezing point would be great and the deaﬁh point consequently
lower, This would be true for pure salts.- Sécharov (1930)'
pointed out that the body fluid was not a simple saline
selution, but.ﬁhat it contained particles gflfdt_and protein
and that the fréeging point would partly depend on these,

Uvarev (1931) from a review of the literature on insects and
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climate, came to the conclusion that the adipose tissue
of an insect functions as a colloid, capable of maintaining
%

& balance between free!'fgadily f¥eezable water and water

vwhich is adsorbed by the cblldid’parﬁi@les and which remains

-
.

liquid until about = 20°Qq“-Tﬁus,'the-prOPOrtien of water to
adipose tissue would be of great importance in resistance to
colds Death wbﬁld ultimately be caused by ddmage to tﬁe e

‘tissues cansed by ice crystals: 'Pfadt (1947) found that
while larvae of Hypoderms lineatum (D¢ Villers) could

normally survive a température q£16»15°c. if they be well
wetted by rain or melted snow and then subseguent; - freezing
| ocquxs; the larvae can be killed at a temmerature not :
rmch below ooc‘.:,
4s hffect of Relative Humlditv at Hig___ggperature
| Buxton (1933) studied the part played by relative

humidity on the devalopment'of insects at high temperatures;
He classified insects iﬁto ”sﬁehderé“ énd"éaﬁefs“a "Spenders®
used much water and lost mudh. They often died at high

temperatures as a result of dessicatzon and not from the heatr

Thus Lasericata prepupae could survive high temperatures

for 1 hour but not for 24 hours: "Savers®, on the other hand,.
could aurViée on very little water and their lethal
temperaturé was not affected by the relative humidi ty.

T ?ffect of. Relatlve Hum1d1tiw_. . 1pes

Evans (1935) fbund that blowfly prepupae lost more |
weight-at low humidities than.at high ones and that the
maximm loss was high-ét the beginning of the pupal stage,
then lower, and then it iﬁc:eased-againw The weight loss
was due almost entirg;y to_losg pf water and was agsosiated
with periods of active metabolismf Duriné these periods,
the organism would be particulquy susceptlble to low
humidities. Wardle (1930) found that prepupae pupated more
rapidly at low humidities than at high (provided they were

not low encugh to cause diapause)s Pupal development was .



13.

nost repid at medium humidities, and hwildity had no effect
on survival of pupase. XEvans found this to be true for
temperatures between 20°C and 30°C, but at higher
temperatures he found that high saturation deficiencies
brought rapid dea$h and at lower temperatures the slow
development ot high saturation deficiencies caused death
by deasication.s Death by dessication could be brought
about in two ways, namely, failure to develop owing to a
greater loss of water than the animal could survive, or
failure to emerge owing to the too-ropid drying up of the
moul ting fluid secreted just befoz;e emefgence is about to
occur. Development cduld proceed over a rmch wider range
of temperature and hurddity than emergencee.

iV. Perasites and Predators.

Graham-Smith (1915) in hi s‘ field experiments showed
quite clearly that both parasites ond predators could cause
o high mortality in both blowfly prepupae and pupaes Type
and proportion of parasitism varied with certain weather :
conditions (ee.ge sunshine or shade). llore recently,

Varley (1947) vorking on the Knapweed Gall-Fly, Urophora
aceana. (Hering) has shown that an unfavourable non~
specific rortality factor, such os bad wenther might be,

nay actually increase the density of a host, whereas a
gpecific factor (e.g. the aotion of a parasite, which would
increase in severity vhem the population was high) would \
be much more effective in reducing a host population. The
theoretical work of Nicholson (1935) and Hicholson &

Bailey (1937) hos: emphasised the great importance of
naragite ond predator relationghips in the control of

insect populations. The effect of such things as control

¢f populations s which have been used in these investigations.
rust play an important part in interpreting the field data
which has been collected on blowfly mortality.
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PART 1.

FIELD STUDIES OF PREPUPAE AND PUPAE OF BIOVWFLIES

. INTRODUCTION:
The field studies consisted of an investigation into the
viability and duration of the prepupal andlpupal stages of
gix species of blowflies in an'anvigoﬁmgnt ag near to the;r
natural one as possible.

The species studied were Lucilia sericata (Mgs),
Lucilia illustris (Mg.), Lucilia caesar (I.), Calliphors

Yomitoria (Ls)s Calliphora erythrocephala (Mg.) and
Protephormia feerHQVaev(qu)b Batches o £ fully-fed larvae
of these speciea-were dapasiﬁed‘at two field stationséq
Durham Station.

A site'was.dhoaeﬁ in the grounds of the Seience
Laboratoriess The aiea was in the open, free from shade
afid eight yards from the nearest building, which was a
greenhouse. The soil at the!beginniﬁé of thé expeériment
was practically bares '

‘Moorhouse Station.

The site was on open moorland at 1840°' above sea
level and about.100 yards away from the shooting box,
Moorhouse; Westmorlands The soil was covered with rough
moorland grass (mainly Hadus and Fescu), Juncus sgquarosus
aﬁd-the mp5s ?oixt:iohusq Thére was no shadas

The prepupae were dgpdsited_in ?hewnatural soil
_contained in lagge-eylindricai tingse. All emergencé from
these tins was recorded, and later, the soil was searched
for empty'and_any re@aiuing‘fu;l pupa@s The tinme each
batoh spent in the soil.and theé mortality it suffered
during thét.pegiod could thus be determined. The subsequent
: 3011 samp1ﬁn5 gave-soms indication of the cause of

mortality and of the stage at whﬁi-c_h it occurred. )
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1. VETHODS USED FOR FIELD INVESTIGATIONS

(1) _Maintenance of Blowfly Cultures
Egge weré obtained from the cultures by introducing

small pieces of warmed sheeps!'lights' on petri dishes into
-t.hé blowfly cages; and allowing the gravid females to
oviposits; This took from a % hour to several hours,
daccording to thé fertiiiﬁy-of the fliess When several largs:
batehes had been obtained, the petri dish was removed; 8
piece of z;téx_‘.r;p cotton wool 1lamid adross the meat in order to
_ensure g high humidity and'thE“ﬁﬁaié placed in a large
§losed vessei to prevent further eéipositioa by "gtrays?.
This was then placed in a breading cupboarxd running at 263°C. -
Hatohing occu¥ed in approximately 124 hourse |

Thé feeding tins were appioximatély'4§bms square and
15 cus deeps with 8 2 ¢ flange turned in all the may found
to prevent escape of larvaés A layer of démp-sawdust,
approximately 4 omg thick wag édded, and on this was plaeeé'
the young larvaé together with the piece of "ifghts® on
whidi they had hatcheds Further "1ights?, thinly eliced and
and warmed, wére added-as fequired during the next few éaysq
The tin was kept covered with séveral layers of dbutter mnslin;“
tied aroind with string in prder to prevent possible
contaﬁination- The Luéiiia,laﬁVae moved off the “Iights“
into the sawdust on the fourth day after egg-laying and the
Galliphora and Protephommia larvae on the fifth days Some of
the Protophormia lagvae ténded to remain clustered on the
meat, but they could be readily shakeh'off into the sawdust.

The sawdust and fully-fed larvae were tﬁsn transferred
into pupation tins: These were appﬁoximately 30 om in |
diameter and 30 cm déep and the 1ids were plerced by |
emergence tubes abonut 10c¢m in diameter. The hole at the top
of the emepgence tube was covered with several thicknesses of
butter muglin; tied around with string: The pupation tiﬁs wéze

placed in the breﬁding cupboayd and examined da;iy in order



to check that the sawdust was sﬁfficiently'moiet. Thie was
important. as Lucllia larvae tended to’ enter diapauee if _
. the eawduet was . too dry or too wet. Even after sueceeeful pup-
ation dfy oonditions caused failure to emerge. and wet
conditions caused the pupae te become dieeaeed or very frag*le.
If an accident ocourred and the larvae entered diapause, it
could often be broken by submitting them to a low
temperature for some hours and then returning them to the .
breeding cupboerd. _

'The period from leaving the meat until emergence ofdthe
imogo was apprqxihaeely 10 days, eltheugh it was rather less

for Prdtoghormie terrano?ae.

.~

The blowfly cages were made from a metal tray 50 om X 40 o

supporting a metal frame 75 cms. high, covered with moequito
netting. Twe sleeves were inserted in the moequito netting
to facilitate introduction of fiiee and food materialg, ‘The
cages were}kept in a constant temperature room at 24°c,iand

| furnished with éne peiri disn containing sugar, another
containing a small piece of "lightl“ and a drinking vessel

' consisting of a jar of water inverted on to & tile covered
with a plece of filter paper. The humidity was kept between
50 and 60% R.H. by means of opén diehee of water placed
aroudd the room,

The emerging flies were intreduoed into ihe cage by
removing the butter muslin from the top of the tin and
enclosing the latter in a cage sieé?e. The cégee eere well
illuminated by day but the lignte were turned off at night.

About a week after emergence the flies laid their firet 288, .

(11) Pregaration 2and Degosition of Prepupae

Larvae were reared as described in the preceding eection.
The fullybfeq larvae were counted into fenr groups ae-follows:-

(a) 206?for deposition at Durham o ) \ |

(b)l' 200 for deposition at Moorhouse L

(o) 50 for rearing under control conditions

(d) - 25 or 50 for use in determining mean fresh aqd_drif-

;
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weight of the: batch. -
Each group wasg placed 1n a separate*dar w:!.th a small quantity
of sawdust and 1eft overnight at approxima.tely 5°c. The
following da.y groups (a) and (b) were deposited at the two e
fﬂ.eld sta.ticne and group (c) waASs put :I.nto an incubater runn:lngf
at 22°C. Group (d) was encloled 1n a sma.ll ba.g a.nd killed inal"
' cyanide killing, bottle. | _ .

The soll tinsg were approximetely 25cm in diameter e.nd 60cm
dedp wlth perforated metal ‘bottoma to ensure dra.inage. The ————————————
| ting were gunk :i.n the eoil to- a depth of gbout 5cm from the
top, and ﬁlled with soil to the eame levelo The prepupae
were placed on the surfa.ce, and then, at Durham only, they were
covered with a 1:I.gh'b aprznkling of soils At Mocrhouse, the -

- origihial 'sod removed. whilst inserting "t.he tin, was pleced over:
the prepupae. Perforated meta.l 1ids were added and, to

ensufte that no prepupae eecaped, the’ :jcin 'between tin and 116.
was covered with elaltoplast, secured on either side of the
Join with a loop of etring. ‘

Bu-ﬂng 1948 up to 1,345 lazvae were placed :ln one tin,
although there were more often only 600°- 800. "In 1949, not
moze than 800 a.nd more often 600 were: placed in one tin. 'v
Lscaesar and ;_ris”-d_lf;.ujs.-‘_.;-;'s were no*t_‘. depoe_ited in the s_an;e tin,
owing. to tiie: di £ficulty of sorting the d2dult.female.

(111) Emergence Recording .
_Mo_s ui_to -netting trapg.

Thig type was ma.inly used at the Durham ﬁeld station, ‘wheZTe
. there was no interfe;ence_ from anima.ls a,gd the traps could bé
examined daily forx -hcies.- --The’y reSemble'-d the types used by

Cragg and Ramagé (1945). and consisted of a cyldnder of mosquito.

: _nett:lng, 40 o high a.nd 30cm in diameter and 1nside this a

cone of the aa.me ma.teria.l, the opex form:ing the fly enterance.
About a week efter depositlon the metal iid was removed from

the soil tin a.nd a trap placed over the top, 1ts base 'being ﬁrmly
tied around. the ti.n. The trap was" aupported by means cf a

metal frames <Iee Fig. 1) |
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Examinatibn of Traps
Durham Station

All traps were examined daily between 9 and 10 a.m,

flecords of numbers and species of flies were made on the npot!

with the following exceptions:- .

(i) Although Leillustris and L.caesar were nevér placed
4n the same field tin, the méiéa of these species were
examined under & binocular mieroecdpe in order to oheck'their
species. | '

(2) vwhere large number of flies were emerging'daily,
1t-wae found easier-fo remove the whole top, replacing by a
gpare and to anaeésthetize the flies (still contained in the
trap) before removing and sorting them. |

.Mborhouﬁe_Statibn

Tréﬁa were examined on every visit to Moorhouse. These
ocourred at approximately fqrtnightly intervals during the
summer of 1948 and at weekly intervals during the summer of
1949, Where,emefgencee where. heavy, the traps were changed .
and the flies and trap were brought back to the laboratory
for ansesthetization and sorting.

(iv) . Meteorological Egquipment
Durham, | |

;2&2.rF§om August 1lOth., daily records were made of the
maximuﬁ'énd minimur temperatures in an exposed position
2 feet from the ground near the Durham site. 4° and 8" soil
thermometers wéré also sét up. A Stevenson ecreen was erécﬁed
and a weekly thermohygrograph used to obtain continuous records,
1948 1In January 1948, a 1" eoil thermometer and &
minimﬁmﬁthermometer weie placed in the screen. 1In April a
maximum thermometer was addsed.

1949 The weekly thermohygrogreph was replaced by
Cambridgé meréury-inFsteel thermometers recording screen

temperatures and 2“.5011.teH\Pef¢Eurts; The outside maximum and

minimum thermometer was dismantled in August 1949.
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Mocrhouse

1947 No continuous records were obtalned, but a-
few records of ma.ximum a.nd mnimmn air tenperaturee and
4" gngd 8" eoil temperatures were ma.de in September and
Octobers A thermnhyg;e.ph ‘was terted in Iw_Iovem‘ber.- It
. was placed in a Stevenson screen at a height of about six
feet from the ground and 00 yards from the soil tins.
This was the same position as that used by Mannley (1942).

1948 4¢ and 8'"- 8041 ternpefatures 'wez"e tayen on every
vis'i't to Hoerhouee; The themohygrograph vas maintained.
' In Eovember 1948, a Cambridge mercurysin-steel thermometer
record-ing air tezzme_re.tux'ee was also placed in the .
Stevenson s'ere.e'n-.-' o | | '

1949 On 7the May, 1949, the Cambridge mercury-in—
steel thermometer was removed up to:the site of the eoil
tine and -i-t newrec'orde'd 2" soil temperaturess Weekly
rainfall was also mealured. |

(v) Meat Trgs. Blowfly trape baited with sheeps'

- throughout -the blowfly seasons. of. 1_948 ar_xd 1949 at Durhem
end for 1949 only at Moorhouse. The Durhem traps were
made of moeq_uito netting and’ resembled the. type used at
Durhem for e:_nergence. - They were supported on cylindricel
 fremes by mesns of 6. strings &t the base and a further 6
two-thirds way up the t;."ap. They were placed over a
maggot~-proof box partielly filled with water, A tin
conteining she'epe'-'l-ighte" was placed in the centre.
Traps were changed daily and the "catch® killed, sorted
and recorded. .Moorhoue_e treps were made of metsal

gauze end were’ 'eyi.'iﬁ_é_lrj._ca_]._ in 's;;ape 5_'_ being spprox.

50 cms, high snd 25 ans, in _di:elmlet'-‘e:r.. They fitted over
bait pens conteining & tin of "lights", The traps .were
chamged at every visit to Moorhouse and the "catch"
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recorded as before, Two traps were maintained at
Durham, but only one at Moorhouse. The "lighte"

were changed at weekly intervals,
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11 BEHAMIOUR OF CONTROL'BATGHES KEPT AT T 229¢.

'(i) Experimental g?ocedure .

--3 Yhen theubatches-of field prepupac prepared for field
deposition wege.gounted;:50.tndiv1dualsaof each gpecles were
placed. in a glass jar (with 1id) about % full of damp sawduste
Normally, the field samples werc placed in the bottom of a
refrigerator overnight f5°c)¢ -If this was the case; : the
*control* prepupae werealso put there for the niglit. As near
to the time of deposition:of :field prepupae.as pcssible, the
jar was transferred.to an incubatoxr, yunning at 2200. The
contents of uhe Jjars were examined daily by tipping out the
contents on a large sheet of papers - When the sawdns% became
slightly dry,. the jar was rinsed out with waters; Uﬁtil August
1948 only emergénce was zecorded, ‘but after that both- pupation
and =eme_;g|‘ef;cfee>i;$‘;n attenpt to determine the .cause’ of death.

(i1) Visbility of Prepupae and Pupae under Gontrol Conditions.

- Table 1 shows fhe,percentage viability'ef'tﬁé prepupae,
that of the pupae, and the over-all viability of the two stages
taken together. The mean viaMdiity and standard devigtibn‘for
each stage of every species was élgpfdetezmined (Tgble_a).

With the exception of Iscacsar and L.illustris all species
had a,mean'viability of over 95% iﬁ the p;epupal stage and of
from B0 to 90% in the pupal stageés ?ﬁe actual viebilities of
the four species concerned did not differ significantly from
each other. The viahiliﬁy'of”fhe pupal stage of@Liiiig§$zt§
and the prepupal and pupal stages o6¢- L.caelar was
significantly less, and the standard deviation h1gh.

The following conclusions can be reached from these resultss

(1) mhe'pﬁpallsggge-sppeared to ‘be less robust than theﬁ

prepupal stage. -

{(2) The viabiXity was high and fairly constant for

Poterranovae, C.erythrocephala, Csvomitoria,

Lesericata; sotiat any large variations 4in

viability in the field



hven . | L. sERIcATA
Batch put ' '
into (1) (2) (3)

_Incubator _ e _
28, 7,87 | « - - | = - =
15, 8.47 | - - 88 = - -
80. 8.47 | - & 88| - - - -

6. 9.47 | 86 .8 72| 88 82 72
20. 9.47 | 98 Sé' 66| o7 83 80
801047 | - = = | = = =
30.10.47 | 96 81 78| 96 100 96,

1.11,47 [ 100 -~ - (100 92 o2
30.11.47 | 100 92 92| 86 70 68
87,12.47 | 98 92 80| - - =
94, 1.48 | . 98 96 88| - - o«
éO"2348 1000 76 76| 94 65 . 5B
24,248 |98 76 7100 ez 93
19. 4,48 | 100 88 88| 92 44 20
26. 4.48 | = - - | 9 - =

2 B.48 | 98 82 80| = - =
16, 6.48 | 100 72 72| -~ - -

5. 7,48 | 100 82 8% -~ -~
16, 7448 | = . - = | 100 8¢ Bs

4,848 | 92 98 90| %2 66 .60
26, 8,48 | 90 96 86| - - &4
10, 9,48 | 98 9 98 - - -
26, 9,48 | 100 94 94| - - -
25.10,48 | 200 88 88| - - -
20,11.48 | 96 83 80| ~ - @«
18,12.48 | 98 61 60| = - =
16, 1449 | = - & | « - -
12, 2,49 | = = = | = - =
12, 8,49 | 98 70 66| = - =




OF_BLOWFLY PUPAR ;AND:PRAPUPAR KEPT AT 22° C.
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THE MEAN VIABILITY OF BLOWFLY PREPUPAE

TABLE 2.

— AND PUPAE KEPT AT 220 G,

Both

- TZ.5

Specles. Prepupae.l Pupae. Stages.
P, terrsnovae. 98,5 % 2.6 | 91.5 2 4.6 |89.,8 * 10,3 |
C._vomitoris. 97,4 % 3,0 | 88,7 £ 3,2 |86.82 7.3
C._erythrocephala. | 98.4 # 3.6 | 80.1 % 6.0 [78,6 * 11,6
L. sericata. | 95,3 & 4,9 | 84.5 % 5.5 |80.% & 9.8
L. illustris 95.7 4 4,2 | 72,5 2 9.2 [68.8 ¢ 9.5
L. ceepar. 92,0 ¢ 5,1 7,0 |67.5 2 14,7 |




mmmwoymmmmpmm'
; _reesed as the number of days
Date of Tz trosmis || . LgicAﬁsﬁﬁ;w‘ |
|Eepation ionset] BOK BOF | Ghest] B0% [00Z | oaset] 507 [ 90E |
| 2 8,28 4’| 6 6 |18 |- a8 |10 |
24. 8,48 5 2 | a5 .. o EE
10, 9.48 4 - - | - 7 | 11 |75
125, 9.48] 8] 5 - | = | = .| = ; -
2z,10.48| 2| & | 8 -l - |- al|l 8 |68
20.11.48| 1| = | 6-9 I N 2| & |69
18.12.48| 3| 6 | 10 - - |- 2| 6 |54
15,1, 49| 2| 3| 4 - - | = 2| 5 |26
12, 2,49 2| & | 6 = = | - - -] -
12, 3.9 3| a4l 7 S B S RN
9, 4,49| ~| =-| = - | - |- S
16, 4,49 2| 6| 9 -] - | - z| o.|as
Ts B.49(: 8 4 5} - - | - - - -
18, 5,49 - -] - - -] - 2| 6 | a8
11, 6.49| . 2]. & | 17 4| 73 |94 S I
26, 6.49| 2| 3| 2 - -] - s| 8| o
9, 7.49| 1|. 2| 9 2 2] & - -] -
26, 7.49| -|. -| = o 2| - -
8. 8.49| 2 4| 6 - =] =] 18| 86 | @2
0. 8.49| 3| 5| 49 6| o | - | & s8] -
27, 8.0 -] -] - | alaos | - | -] -] -
3, 0.49]| 2| 3| B I - 15| 56 | 74
lo. 9,49 2| | - - -] - N I
17, 9.8 -=| -| - -| -| - - -] -
o4, 9.49]| 3| 4| & gl 72| - - - -
8.10.49 2 8 7 | 93 - - -
15.10.48] | -| - - - =] o e -
22,10,49| 2|. & 4 5| 74 | = SR
20.10.49| -| - - -| -1 - -l -] -
taarege| o o ol ool o - o - -
MEAN: | 2.3 .3.9]-6.0 || 4.1] 8.2 | - || 29| 71| -
T [a0e7]41.0]22,0. || £1.3[4508 || 22.3|a8.a |




4 | 5| '8 2| 3| a | 2| 2| 2
2 | & 6 g | al.s |-~ -| =
4 5| 5 2 | a8 |@& | o 1| e
.| 4| s - == 2] 2| =
- - < |- 2] 2| - 2] 2| 2
2 a| & |21 2 | | af 1
g a|l & |- 1 2| 2 2 2| 2
3 4| 5 2 | 2| @8 - -] -
2 2| 8 2 | .2 | @2 1 1| 2
3 g 4 1 2| 2 |1 1| 1
2 4| = 2 2 8 - - -
g | a| 5 3 4| & - -
g | af o 2| 2| & | 2| 3| s
2 2| 4 1 2| & |~ 1 1| 2
- - - .2 g = [ e 2! 2
4 5 .2 2| -2 2 &l a
2 2l 4 1| 2| =3 - - -
- - -— - -| = - - 4
- - - 2 2| & 3 s|" &
- - - 2 2| & 2 2| e
2 2l & - - - - - -
2 a C2 2| a - I
- I - - - 1 1| 1
- - - - - - 2 2 2
3 2| =@ .2 2| 8 - )
- - - 3 2| & - - =
8.5 | 3.6| 4.9 || .1.9| 2.2| 2.0 || 1.6 | 1.9| 2.4
20.7 |£009|21.7 || 20,6 | 20.7|20.8 || £0.8 |21.1|s1.4




| TAHLE 4.

' DURATION OF'PREPUPAL PLUS

ressed as the number o: days

the fully fed larvae into
R ERGENCE ‘Ls GERIGATA . LyILLUSTRIS. ke caggan'
_Date lﬁhseé;gg% 90% oot 5 | 90%|| onset| so%| 90%
28, 7oa7 |28 |22 | - || - | <[ - - |- -
15, 8,47 |11 |22 | - =] -] =} - -] -
20. 847 (18 16 [ - f[20 ]| - =] = |-] -

60947 | = | =] - ||afar]| - - |-] -

20. 9.47 [11 |28 | - [f20 12| -
620047 | = | -} = -] | = == |az | -
w20l ol - o|ufar| - |- -
111,27 | = =] === | =] -4 - |- -
1,11.47 g8l - | = llax | 18] 58 - -1 -
30.11.47 /[ 9 | 12 | 20 s |a]| = || 18 ez | -
27,12.47 8 | iz 26 a‘, 1@ | - - 1= -
24, 1,48 11 |1z | - ff - - < ff - | -] -
20, 2.48 |11 |26 | = fl 22 fazm | - || - |- | -
24, 2.8 (11 |12 | = [ 920}z fl - [-| -
19. 4,48 |11 {12 [ 16 || 22 | - - 7 |ea | -
26. 4.48 [12 {13 | - | 15 128 | - N I
13. 5.48 élE 15 - || - - - || 22 -1 -

15, 6,48 |20 22| = )| -] -] - || 22 |-| -
- Bs T.48 12 13 . - - - - 14 | - -.

16. 7.48 | - - - 1z | 17| - - -] -
4, 8,48 |12 | 15 (18 || 17 |[25| - | 18 |19 | -
24, 8,48 (12| 14| - ) 12 | 90| -~ - | -] -

10. 9.48 {11 {12 {16 | 18| ~-| ~ || 18 |79 ]| =~
25, 9.48 |12 [zl | o || - - | -] -

2%,10,48 | 1% | 16 | - - -] = 1 |7 | -
20,1148 |11 |23 | - || - |~ | - [l 11 |z -
18.12,48 |11 | 18| - | 1¢ | - | - - -] -
16. 1.45. -] -1 - -l-1- 11 (12| -
12, 2.8 |23 |2a| - -|- |- -|-| -




PUPAL PHASE Am,22°.c;

which elapsed between placin
e incubator and emergence.

C, VOMITORIA ERYTHREEEPHALA P; TERRANOVAE.

lonset| 0% 1907 Jionset| so% | oo% ||onset |50% | 90%.
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" e
‘
- - - - - - L - -
- - - - - - - - -

1z |14 | - 11”f:12f1 il - |- -
1 fwe e |- |- - U U B
1 | [ - ffu jas | - - |-

12 f1z’ |1z |12 |15 | - || 8 Jo | o
. -t : T v . 9

]
!
!
'
i
i
<]
@

1¢ [1a7| - || 12 (e | - ||

10 |11
- |21~ fl1a 2 | = |

W . 0. ©

- - |l1s fas |2 || - |- | -
L. H16 | - 110 10 |10

12 |15 |15 " ||14’ Jae | - o] 20 Haa | -
15 |16 | = |lae e | - |0 |10 |12
- PN F N | P T - T |
l1e |15 |18 ([[2¢ |15 -

'
!

® © ©0 o i
P
H
'




TABLE ¢

_pete_mact

12,
0.
16.
Te
18,
11,

26,

D
28,
8.
20.
27,

3.
10.
17,

24,

.49

4049

4,49

8449

5,49
.49
6.49
749
7.49

8,49

8,49
8,49

9.49 |

9:;;'_49

0,49

0,49

Bb 100 @9
15,10.49
82,10,49

29,10,49-

18.11,49

- MEAR:

' BMERGUNCE L, SERICATA

Lo JLLUSTRIS, - L. CAESAR, -
50 | 90% | onset s .90%l| oncet sox| coz|
12 l1e | = | - - R N
12 |17 [« <] - <|f2z]s0] =
12 e [ - |- ~|-1]-
- |- | - S R R T . -
1@ |1a |- fJaales| -f -|-1-
e -l a =] =] =22 |2s | -
1< [« 2]z | |-
12 28 | [ -} - -0l 228 {16 |18
1 (16 [=fl -| -]~ 18] |-
14 26 |- oo « | =|as| -] -
o e | =22 - | = = | - | -
12 |18 | - | = | = 46 |68 | -
15 |15 [ f2aa ]| -] = -|-1]-
12 (18 |- 22 pos | - || - |- |-
1 i (- (12 |esl=-f- [- |-
12 18 [= s | |- - |- |-
o |l == |« |l2e |27 | -
| —
11.6|13.9{16.8] 21.9 13.3 - || 25.6| 16.4 -
2104 |21.5(2101]l 28¢5 2361 22.4 36qa. i




{ continued)

e —
G, VOMITORIA ERYTHROGEPHALA P. TERRANOVAE,

#s-.e_%]_s%m anset 50% | 90% ||onoet 60%| ook _
14 (15 | = f[22 |22 | = || «| «] =
e | « - flas |2z | - o|10] -
2¢ |1¢ |16 |28 |16 | - || 8- 9. 20
14 (15 |- = - - | - -] -] =
a8 |as [ - [as || - || -] -] -
1z |16 |- 12| -} - [[2afa]| s
13 {14 |- [[22 |28 | - 8| 8| -

- |- - |lae ]| - f[2e] - -
15 |17 |19 |2z |14 [2a [f20 22| -
1 (18 | - [lag s | = || - | =} -
SRR O A N N T Rt Y
16 |16 |28 J1a f2a | - ]| = <] -
ST B A 13 | 3¢ | 18 8. 9.1 9
e [ s ] =] <. - - -] -
1 |16 | - 12 |2 | - || = | -] -
el e -] -} - 8]10]10

| =l =l =] <] <« 910110
.22 |16 18 || 18 |16 | = -] -] -
e el s ]ae ] - | -] - -

 hs.sres3 1806 {2602 2406 |14.7 || 9.2] 2.7 10,07
151.0]21.8 [£2.0 |23 [s1.2 |21.8 |[23.0 |21.0 |20:9




TABLE 5,
DURATION OF PUPAL PERIOD
{Obtained by subtracting the figus
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batéhes could be accounted for dy conditioms éuffered
after, and not before, deposition.
(3) The viability was lower and ¥ather variable for L.illustris
| and'Laeaeaar and therefore the performance of the
corresponding control bateh would have to be borme inm .

mind ‘when' studying the behaviour of the field batchés.

(iii) Rate of

pation and Emergence.
Duration of Pupal Phase - . The number of days which
elapsed betweeﬁ placing the larvae in the incubator
and the appearance of the first pupa was recordeds Similarly,
thé time which elapsed before 50% ané 90% pupation ocecurred
é;;; detarmined and the results were all tabulated (Table 3).
The'mean number of days and the stanﬂard deviation from that

mean were calculated in each cases

Duration of Prepupal plus Pupal Phaae:' Tablé 4 shows
the number of days wﬁich elapsed befbre'piac@ng the jars in
thé incubator and emérgence: The mean number of days and
standard deviation were calculated as befores

Duration of Pupa.l Phase By s'u‘bti"aetihg the duration
~of prepnpal phase from)squivalent duration of prepupal plus
pupal phase; the duration of-the_pupal period was deternineds
This was donme for the first pupa, for the firet 50% of the
pupae and fbr the first 907 of the pupas (see TabieTS)._
Tﬁe figures obtained in the three cases -did not differ B
significantly i.e. length of prepupal life had no effect on
length of pupal life. In a few batches of the.species

Locagsar and Léillustris, the pupal life as calculated from the.
firet 50% of the pupae was ebmormally long, This was found to.
be due to a qqnsidexabie mortality in the pupal stage which
cansed the completion of 50% of the emergence to be delayed
until some of the remaining prepupae had pupated and emergeds
Variability in Length of Prggupél and Pupal ILife of:Blowfliés
at 22°C. | | o

For i.aenicgta, Cevomi toria, ceerxthrbcgphgla.and

Poterranovae, the standard deviation from the mean duration
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of prepupcl and pupal phases was never more than 2 dayse From
this 1t can be deduced that variations in duration of prepupal
and pupal phases in the field were almost entirely due to the
envirorment suffered after, and not before, deposition.

For L.illustris and L.caesaz, the standard deviations
fron the mean were fron 2 - 7 days and even this excluded
those batcheh which had partially entered a long diapause.

7 out of 16 Leillustrig batches and 6 out of 23 L.caesar

tatches entored such a diapause. There ias therefore no
Justification for assuning ﬁhat the rate of development of
thege two species in the field was enﬁirely due to field
conditionse COnly if the behavicur of each field batch is studied
in the light of the perfornance of the equivalent control
batch vill the field results fbr thege two species be significant.
Length of Prepupal and FPupal Life of Blowfliesg at ag°c..
Table 6 shows the mean duration of prepupal and pupal life,
taken from the 507 colurms of Tables 3 and 5. In the case of
sscricata, C.vonmitoria, C.erythrocephala and P.terranovee,
there was little’ difference between the mean total development
period derived as a whole from Table 4 and that obtsined from
sumiing the prepupal and pupal period shown in Tebles 3 and 5,
Por L.illustrig and JLe.cnegar, the differences were considerable.
Development wes ycat répid in P.terrancvae (10 days in all)
and of about the gane dﬁration for Lsgericata, C.vomitoria
and C.erythrocephala (14 days in all). Ilo definite conclusion
could be reached as to the number of days Lecaesar and

Leillugtris requircd fuor development, but it was usually from
13 to 19 dayse |




TABLE 6, MEAN LENGTH OF PREPUPAL AND
L 8ERT-| L, ILLUS-| L, CAESAR C, VOM-| C, ER¥TH- | PROTO-
TATA, (8. | | ITORIA| ROCEPHALA|CHORNTA
Prepupae o ] .
(Table R) 29 8,8& " 7.1 Z.6 2.5 199
|Pupse .- N S
(Teble 6) | 10,4 | 10,8 | 11,9 . | 10.8 | 12.1 7.9
| Sul. - 14, 3 18.6 19,0 14.4 14,4 998
Prepupae 1 -
L d Pupae 1309 1303 1603 14.5 1404 10.1
(Teble 4) | - . |




FIGURE39/EMERGENCE FROM BATCHES OF LUCILIA :

_ PREPUPAE DEPOSITED DURING THE NORMAL
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IIl VIABILITY OF BLOWFLY PREPUPAE DEPOSIFED AT THE
FIELD STATIONS DURING THE NOEMAL BLOWFLY SEASON

Thé normal b19Wfly season for each species was taken as
tha-period*duiing wvhich adults of thag spécies were caught
in meat traps situated in the vicinify of the soll tins.
(See Table 7)a

 Since it was impossidle to distinguish between the
females of Lscacsar and Leillustris, the normal tlowfly
séaﬁon-for %hege;twp-spaéies wae token as the period
during which eithaz‘males-df~the appr¢piate-apeciés or else
females of the L.cpesar type were caughts

Table 8 and figuges 3, 4 éﬁd 5 show the percentage
eﬁergénge frém.batcﬁes laid down tﬁrogghout the normal
-bloﬁfly season for¥ each species and station.

;.seiicatg |
| (1) vViehility was highest in batches deposited during
early and late summer, reaching a maximum of 80% at
Durham and 40% at Mooxhonse; -Batches put dovm at Du¥bam
-during the-mnst'favouzéble time ef-yeég; tﬁeregoxe,
survived Just as well ag the éﬁe:age bétch brought up
under contzol condi tions. - | _

(2) Viaﬁilify was at a minimum in batches deposited
at D&zham.ig June'ang-3u1§ and batches_déppéitéd'at
Mooihbuge in Jﬁlyg Pbésiﬁle'unfavourable factors acting
against these batches inglude high temperatures, dryness
and parasitism. | |

(3). A small proportion of all batches depoasited at both
Durham and Moorhouse ¢ntered diapause lasting throughout
the sucéeeding winter, and practically all prepupae
" depoaited f;jom‘mid-m;gujst onwards e‘nter,ed"diapauae.-
LsT1lustris

(1) Redorda for this speciés were too imcompiete to
draw any conclusions as to the c?anges in viability

during the season. However, July did not seem to be an



TABLE 7.

NG

THE FIRST AND LAST DATES ON WHICH
BLOWFLIES WERE CAUGHT

NEAT TRAPS

THE TWO SUMMER SHASONS

48 AND 1949,

MOORHOUSE 1

N . T DORAAE v

Species First | Last . First Last

_ Date Date Date | Date
L._sericata . | 29 Apr. | 18 Oct. | 5 June | 18 Sep.
L, 1llustrig® | ‘ | : -

T 29 Apr. 25 Oct. 18 May 16 Oct,
L. caesar® : - ' ‘
G vomitoria- : ‘15 Apr,. 21 Nov, J.Q Méy '16 Oct. '
C._erythrocephela 5 Apr. | 21 Nov. | 18 May | 16 oct.
‘;-". terranovae 15 Apr, | 21 oct. 15 June | 24 sept.

¢ These two species counted together,

owing to impossibility of separating
the femsles, |




TABLE 8a.

% EMFERGENCE FRCM DURHAM AND
DURLIG BLOWFLY SEASONS

LUCILIA

Date of LUCILIA SERICATA LUCILIA

Deposition -

( Approx.) DUREAM HMOORHOUSS DUREAM

I May to 1& Oct. ||6 June to 1& Sept.| 20 Apr.to o5 Oct,

1947 11948 [1949 | 1947 |1948 1949 |
1 Mey - - - I‘ - 22 -
15 May - |47+ 2 .62 - - -
29 Meay - | - || - -] -
12 June - | 7e 7| 27 - - 5
26 June - - - - - -
10 July - T+31| 17 - |61le 8|100
24 M1y 32+ 6] - 10 - - -
7 Aag. 46+30|87¢ &| 49 1o4%|42¢ 2| -
21 mg. 1451] 0446 & - 0¢42| -
4 Sept. 0+38| 0459 8 694l = -
18 sept. 0el0| 0+36| O Oe34| = -
2 oct. - - 0 - - -
16 oct. - - - O+l5| = -

|
NOTE: The first figure in each column denotes

% emergence éuring the year of degosition
end the second the ¢ emergence during the

following year,




MOORHOUSE BATCHES DEPOSITED
1947, 1948 AND 1949.

SPECIES.
JLLUSTRI S, - LUCILIA CAESAR.
MOURHOUSE DURELAM MOORHOUSE

28 May to 16 Oct.| 29 Apr.to 25 Oct.||28 Hay to 16 Octe
1947 |1948 [1949 (1947 |1948 |1949 ||1947 |1948 1949 |

- | - | -] - |aoa| - | - | -
- l2eo0| 2| - | - | = || - |10s28] -
- | = | = - |assol 8O | - | - | =8
- 66+ 4 30 || - - - - Oel?7| -
- = =] «| = ler| -] - |20
- |134 2| « | - |a6e7 0| - |20+

- losa8| 8] - | = | 5| - | -

- | = | =l - | 27 o - | ose| -
- Oel2 | = - - - - - -
- | = | =l oes8 - | - - | - | -
- - - - 0:73 = - - -




% EVERGENCE FROM DURHAM .AND MOGRHOUSE BATCHES

*':: (GALLYPHORA SPECIES AND

' Date of
( Appro x)

Deposition| .

|| 1047

OALLIPHDRA'VGMITORIA b -T'éALﬁIPﬂDRA.

| DUREAM | moonﬁouss 74 | nunm

.......

5 Apr. to 21 Novr"" %gégraay To 16 06t & Apfﬁ. 6 21 Tov,
1949

1948 1949

21 Mg,
4 Sept,
18 Sept.
2 Oct.
16 Oct.
30 Oct.
| 16 Nov.

O+ 88
0+ 67
0+28

0450

1948 2949 1| 1947 | 1948 |

72 | 66 ~ |86+ 0| 72 || - |73+ 0

- 90 - | - 86 - |80+ 0
- | 79 - | - | 59 - |72+ 2

100 | 64 || "= |82+ 0 53 || - |68s 0

84 S - | 50¢ O] = - |64+ 0O
82+ 2| 67 | - |68+2|, 61 | -~ |093s0

| 47+12| 24 - |20+6] 2 =~.|93x0|
| 56

- - - - , - 0+54] - .

- | - - | = | = | 0sa8 -

L

|56

0| 65
.76

P

- 81
77
50
91
75
70

18

NOTEs

- The first figure in eaéh .column denotes

% emergence during the year of deposition
end the second the percentage emergence

. daring the following year,



PROTOPHORMIA TERRANOVAE). .

DEPOSITED DURING ELOWFLY SEASONS 1947, 1048 AND 1949,

 ERYTHROCEPHALA.

.- PROTOPHORMI A TERRANOVAE.

.. MOORHQUSE

- |86¢ 0] B

SN

16 Hey %o 16 0GL. |1

||1947 11048 11949 |

Jne, to
7 11948

T 42+ O
% .| - | =
49 -} - |64+ O

'
(7]
)
4
© © O ©

e Lo _92 ' - 18+ O

- jeweoles | - | -

o

- ",1’.:9 ==

DURHAM = - MOORHQUSE
%0 < - to 256 Seps

1949

76
.98

87
42




FIg.4.% EMERQENCE FROM anrcuas OF CALLIPHORA
PREPUPRE DEPOSITED IDURINq THE NORMAL BLOWELY:
" SERASON
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unfavqurab;e month for deposition, as in the case oRY

b

i:mzé.ueeﬁs. L. S‘erlc.nf'q _

“Qz) A small proportion of nearly all batches entered
diap,a-ulsé ;.as.t.i,n.g, throughout the wi.r_t.te.rg.- and pr.ac}igally
all prepupae deposited from mid-August onwards emtered
diapause. |
" LoCaesa¥ -

(15ﬁ‘ Recorda for ‘this spec:es ‘were also 1ncomp1ete,
but most favourable times for deposition appemred ta be
June and September. ' | ”

(2) A part of all the batehes depoaited at Moorhaus-
””entered diapanae lasting throughout the winter. Diapause

was practically complete, at boﬁh stations from B
°mid-Auguat onwardsos
E Qg‘t?’Oﬂﬁ' toria _

(i) "Peféentagé emérgence was high and fairly constant
throughout the season, except for September at Moorhouse;
when theﬁpiépqpae-enteﬁed7diapaaae and the adveiée effect
of overwintering at this field station became apparents

' (25. The'batdhes.wéré=f@ée_froﬁ-diapause”exeept"fér

those deposited from September onwardss
C.erythrocaphala

Similér reauits were dbtained as for CaVOmitoiia,
eXcept that the percentage emérgence of batches deposited
vin 1ate June and early July was rather less than that
for the rest of the summers |
'Q.terxanowag

Peiéehfage eﬁgrgénce from batches laid down at
Durham from May to late September was high and constante
ihefe-ﬁas a decrease in viability before and after this
periods ;Pereenﬁagé:emergeﬁde from batches laid down at
Moorhouge from June until mid-August was high, but
voutsidé thia period it was very lows No prepupae were

found to overwinter successfully at either station.
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Comparison between mortality at Diurham and Moorhouse.

et v sl 7+ AT LS st el 2> ety

Summer Mortalities

A)1 ppecies showed a highe; mﬂ:tglity at Hoorhouse
than at Burhan, but. the diffgrencés'between the two
mortalities vgried,with the_sppciesg.being greatest in
Lesericata, less in ;;gggggg,énd LQiliustris and least

in the Calliphowa speciegs Hidswmer mortality in

Protophormia terranovae at Moorhouse was quite low, but
#ose steeply in early Jume and late Augugt.

GvérWintering Mcrtalities,

All spéc;esfshpwgd a higher overwintering mortality

at Moorhouse than at Durham: The differences were again -

- greatest with Lsgsericata and less with L.caesar and
Laillu&tfis«- The Calliphozra species depcsited at Durhanm
in 1947 successfully overwinter there, but a gap in
deposition of hatehes in 1ate_1948':esu1ted in no
information on thg.overwinter;ng ability;of these species

at Moorhouses Ihere vere no casey at either Durham or

Moorliouse of'auygindiviﬁuals of the species Protophormia

terrameVae;uVezwintering succesafullys

The So0i) Factor

In order ¢ discover how muéh of the higher mortality
at Moorkouse waz due to the -type of soil, a tinuiof
Moorhouse soil was brought .to Bugham-ﬁnd nrepupae

deposited in Durham soils 200 L.gsericata, 200 Csvomitoria

snd 200 Gserythrocephals were deposited in each tin in
March 1949s
The percentage emergence were as follows:s

Lesericata QOsvomitoria Cserythrocephala

Durham soil 314 _ 76 5L : 64%
Moorhouse soil 424 o7, 627

- In this case at any rate, the use of Moorhouse soil
did not have any ezppraciable effect on the prepupal or

pupal mortalitys

A
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The Container Factod: The fact that the prépupae were 4

14

IQonfined in o tin Way have had various effects on the
mortality {zeg.partial sheltes fr¥em wind, rain sun, ..’

- fnefficient drainage, crowdirg) No systematic experiments
have yet been varried out on this points

Conclusioiis

.(1) Sunmey mortalities wers alwaye higher at Moorhouse
then at Turham, but oo rhouse - coﬂd;tionq were most suitable
for ‘the Calliphors speczas end least suitable for

tucilia sexicetad

{2) = Overwintering mortulities were higher at

Hourhouse than at Purham. Lucilia eaeany and Lucilia

iilustris overwintered wore successfully hnan' ugilia

sericata and Protophormia terxanovae failed to .
overwiater ai either atatione. (allipliors species

overwintened weii at Durbham, but theze is no data on

the overwintewing .of Calliphoza sniat Moorhouge.
{3) As fa¥ as could be seen frem the one
experiment carried out at this point, type of soil had

no affeet on percentage emargences



FIG.6. WEEKLY ofo EMERGENCE FROM L.SERICATA BATCHES
.‘BEPOSITEID RT DURHAM DURING THE NORMAL BLOWELY SERSONS
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1V JHE BUERGENCE PATTERN OF BATCHES DEPOSITED v
DURING THE NORMAL BLOYFLY SBASON
(1) _Maﬁ-‘sericata_(ﬁg;:)
.Durhan Batches

Emérgence tables were congtructed Showin'_é weekly

'. percentage: ecmergence f'rbm: each Eal.tch of prepupae put down
during the périad 29ths April to 18th. October in 1948

and 1949 and from 23rde July to 18th. October in 1947

(See Appendix Fages 9i-4) i?rom this data histograms

| were drawn showing total week—l'y cmergence from thesé bYatches:

(Figure 6)

1948 Bmergence  The histograms showed that emergence
lasted from 29ths May to 9thi Octobers There were two
wél_l:-deﬁhed péalis with a period of very 1ittle emergence 1‘_!_1_:\
betweeno ﬁ:e first peak covered the period 12the June - 3rdt
July and was due to prepupae deposited during thé previous
late summer and autumn: The second peak covered the

period 1l4ths August %o 1lths September and wag due to

~ prepupae deposided during May to éarly August of the

same urmnez_-;-'- Bafb_o_h_es deposited from late August onwards
entered complete diapauses . ‘

1949 Emergences - The histograms show that emergence |
las'ted from 2ist. May to 15th: Octobers There was a well
defined spring pesk as before, covering the period 4th -
25th. June, and this wes again mainly due to prepupae
deposited in the preceding late sumer and autumn, although
partly due to prepupae put down in the pgecedmg early
.su_n'm'ejr-.‘_ {Ko prepupae were déposited in the early summer

of 1947) There was, howeéver; no wellsdefined late

August pesk as in the preceding year but a small emergence
peak from 1Gth. - 30ths July, followed by 2 weeks 0f 1low -
emergence; and then ano ther peak f:-;o:n 13the to 27ths August,:
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and then a sustained emergence until lst, October.

' Batches deposited from late Aug{xét on wards entered |
piaeticaliy é&mpiete'diaﬁauéey |
Temperature Data |

.'fThe'f61i6wing were plotted abote the emergence
histogramsss |

(1) Avérage weekly maximuti teiperatures as recorded
in the Stevenson scréerm.

3£2)J-Avérageiweeﬁlyvi“'éofi“tempe?aﬁure, recdorded

daily between Oasie -and. 10asms -

Envhoth 1948 and- 1949 emergence oceurred when 1° soil t
-;tempezatureauwegewgraater than 1000 and tbe maximnm air
temperatures were greater ‘than 14°C. ' The spring emergence
. peaks followed ifcreases in soil temperatures to 13°¢,
.but the decrease in emergénce in .Tulywa not due
a decreaseé in temperstures |
' MeatiTrag'Gatch-Daté

The weekly catches of Lisericata in tuwo meat traps
were added to the gréphsé "The'coriélatiﬁn between catch
dats ‘and emergence data_ﬁaé npt'dﬁvioﬁs; There was a
-sPring'fcétchf peak'fxom.15£ﬁ'e 29th¢1May, but this was

earlier, and not-later; than fhe eﬁergenqé'peak as
| would have béen expecteds There was also a peag from
17th. July to 13ths August,-mhen-emezgenqe.figures were
very low. This may, however, havé béen caused by flies
. emerging during'thé.§pring'émergéhce'pedk; There was a
third 'catch" peak from.14th. - 28the August vhich just_
. preceded the late swmer emergence pesks |

in 1949,~the meat trSp”catchea were much higher.
There was a meat trap pesk from 25ths June to 16the. July,
vhich may have“corréhpondéd to the spring emergence peak
from 4ths -« 25tha 'Ju.ne_o" " @atches for -t-he Femainder ﬁf the
summer were very variables There wéfe-3 peaks, each of
which seemed to oceur immeédiately after a period of hot

weather.
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Discussion . | v

It was thought that the diffeience-in the emergence
pattern fbr the two &ears might be partly due to a
difference in experimantalutechnique,'name;y that more
batches were put down in 1949 than in 194@@ Consequently a
peir of histograms were constructed for these yéars showing
emergence resulting from the deposition of 1 batch per
month for the five'ﬁléwfly‘mpnths of each year (May =
September)s - The resul ting histograms (Figure 7) resembled
the first Seriese | |

Examiﬁation 0f the wedkly_emergence;table (See
Appendix pages 934) ‘gavé the follewing informations

(1) The 1ate July peak 1949 was entirely due to one
batch of prepupae? namely the batch put down on 9th Iuly.1949.

(2) The late August peak 1949 was due to batches put
down in HMay, June and late July 1949.

The daration of that part of the life~cycle of the _
blowfly which ia spent in the soil aﬁd the viability during:
that pexriod bvoth haveré difect effect orn the emergence pattern.
The pericd betweenjdeposition a@d cdﬂhencemgnt of emergence
ié also represented iﬁzﬂiggré 65 The p:epupél plus pupal
period was of 1ongiduratioﬂ during the early part of ﬁhg
season (7 weeks) .and then Et-progressivqiy decreased until
August (2 - 3 weeks) and then increased again. Ome 1948
vatch and two 1949 batches did not fit in with this pattern:-

15th May batch 1948 This batch took 11 weeks to commence
emergence as compared with 6 wéeks for the preceding batch
and 4 wegks-fbr the succeeding batche An examination of
readings obiained from the ninimum thermometer sho%ad cold _
temperatures and ground frosts during the period 18th - 28th
May, which may have killed off the first pupae or caised the
organisms still in prepupal stage to enter diapause. There

were no subsequent frosts during the summer.

11th June batch 1949 This batfh took 9 weeks to commence
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emergence as compared with 6 weeks of the preceding batch and

4 weeks of the equivalent batch in 1948, ZEmergence from this

batch could have been expected in late July instead of mid
Augaust.s The hot weather of loth'f 14th July may have killed

off pupae near the soil surface. Prepupac Wwhich had not

pupated could havé esﬁéped'such a fate by migrating downwards.

Thus,. the emergence from this batch would result from late- -
 pupating pupass B

9th July batch 1949 This batch took cnly 16 days toTeﬁerge
a8 compargdiwith'3_ﬁeeks for thé-bﬂcceeding vatch and 3
wedtéﬁﬁf'tﬁe'equiﬁalent batch-in'1948m During the hot
weather of TOth - 14th July, the batch was no doubt still in
the prepupal stage and able to move downwards and escape the
fate of the 1lth June tatchs The prepupae could thus seleét
opfimumrcopditions:ang rapidly complete development. fThese

exceptionally advanﬁagéous-conditions-thus resulted in a

July peak and the corisequent diminution of the late August peak.

Conclusions

(1) ;Q_serjcata emerged upder field.conditions at
Durham from late May until early October.

(2) Bmergenée was not even and regular throughout the
summery but was concentrated into two emergence peaks, one
_iﬁ June and one in late August.

{3) _Thg June peék wag caused by those batches laid

during the awtumn of the previous year. .

(4) The late August peak wae the result of two Factorsse-

L a) The higher viability of batches deposited in
' early August, as compared with June and July

batch €.

t) The successive decrease in development period

until early August, resulting in an accumul-
ation of flips aboﬁtlto emerge at this giﬁé.
This would suggest fhat the late August/ '
September strike waﬁe may be in part related

to the population density of the flies.
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(5) In no case was it obvious that summer temperatures --.

‘_ had caused the prepupae to aestevate. The prepupae laid dowm

on 9th July 1949 suffered high temperatures (max. air temp.
33+8°C; and max. no. hours sunshine per day, 14:4) but
developed very rapidly.

(6) 1In one case, there was a possibility of high
temperatures having killed pupae, which, unlike prepupae,
would be unable to ngrate from the surface layers of soil “
during very hot weather. ' v

(7) Although the rainfall for the summer 1949 was
exceptionally low Qtotai for April - September was 7.97 inches,
average value 13s2 inchen), there were no signs of any batch
entering a surmer diapause, with the possible exception of
the batch laid down 11th June, 1949 :

(8) Meat trap catches did not shoéﬂthe form tﬁat might
have been expected from emergenee data; namely a high density
in lateé June and éarly September with a low density in between.
The 1949 records showed a high June density, btut there was no
early September peake

(9) Batches deposited from late August onward entered
practically complete diapauses. |

Moorhouse Batches

Weekly emergence tables (See Appendix Pages 95-6 ) and total
weekly emergence histograms (Figure 8) were constructed for
"~eoupae deposited during the period 5th June to 13th September

" “a49, No L. Sericata prepupae were put down at

\1947 batches, there were no

.\qe_gpring the eariy, _ M9, but emergence began in

7% in early October.  There was a peak emergence.
in eeily'me,\\_ "—agited from early August

onwards entered complew.

1949 Emergence Emergence beéaﬁ‘in-midaJune and continued until

early Octobers The spring cmergence peak lasted from 11th



' August/ea.rly ueptan‘ber.

"General Conclusions.
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June until 23rds July, a longer peribd than for Durhams Also, .
whereas the Durham— spring peak was mainly produced by the “
emergence from prepupae laid dow_'n_ in the-latter half of the
blowfly season of 1948; the Moborhouse spring peak was

produced by prepupae la.i.ci_:'-down -throughout the summer of 1948,

. Augﬁst/september. emergence was. due . to ‘prepupae put down

earlier the same year, but there was no well-defined peak,

. although emergence increased in early September.

Temp eré.turil)gj;_g |
‘The following were graphec; a,'t_-;ove_- the histograms:-
379'43:9' Weekly a?é:éée'maﬁmum air témperatures recorded
" by 'therinogrdpb in e:a Stebensor‘x-'leree‘n. Weekly
average minimum a,ir temperatures similarly
recordeds
1949:= Weekly average méat'imum' air temper'a.tures as for '
1948, Weekly a.vera.ge minimam 2 poil
temperatures recorded by Cam‘bridge recordero
_ ' ?}zae_rge_nce_ oceurred at soil tempe_ra.tures above adbout 9°e
and at ma.zc—iinum air tempei-:atuies avove 10 = 11°Ce.
Meat 'I‘rap Da.ta . | |
'I‘he mea.t tra.p da.ta for 1948 :was too incomplete to graph,
but in_ 1949, one meat traip. was continuously maintained at

Moorhoimés There was a well-defined catch peak in late

(1) Bmnergence commenced ‘e;b_out_ a fortnight earlier at
Durham than at Moorhouse and ended at about the
. same time (early October).
(2) Spring peé.k emerg_ehces occurred during June both
- - at Moorhouse and Durhamn,, --_t,hé-t_ at Moorhouse
.6-ceurring about a wéé]; later than that at Durham.
The Durhem one was caugsed by prepupae déﬁoited
during the second half of -the- p,revious summer,
whereas fhe-__i‘igorhoué’e one was caused by prepupae

deposi ted
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-ﬁhraughout the previous summer.

(3) ZIate -summer emergence peaks occurred during late
Aﬁgust at Durham and c_iﬁ_:?ing the firgt half of |
September at Mooghouses -Both at Durham and
Moo rhouse, theée peaks were less well defined in
1949 than in 1948 Possibly the sustained hot
weather .of 1949 caused rapid pupetion which did
not allow the emengenceé to ageumuiate as in 1948.

(4) Both at Durham and-Moorhouae,‘thefe was no sign of |
‘hot or dpy weather causing aestevation or diapause

‘of_the prepupégi | |

(5) Dhrha@.meat.trag records showed & high June density

tut no well-defined late summer peasks 1948

Moorhouse recbfda“were.tqo incompiete'td-graph, ﬁﬁ?‘
1949 records gave a Spring and an early September
_peakq The latter preceded the late summer emérgenéém
peak and might therefore have been due to migrations
of flies from 1owlénd areads The very large numbera“
of flies caught also suggested this. "
{6) Batches deposited from early August at Moorhouse and

late August at Durham cntored complete diapaise.

11)  fLucilis dllustzis (Mg) -

Burham Batches

Thé‘seasbn fer,Lii;iggﬁg;g_ was taken as 29th April to
25th'ecﬁobgrq Ah attempt wgs made to deposit batches at
monthly intervals, but difficulties wege.encoﬁntered in rearipg
this sﬁeciés satiéfactoriiy throughouththe-winter.f The data -
is.therefore somewhat.incomﬁleteq Weekly emezgence.tabies are.
given (see Appendix, page 98 ) and total weekly histograms
are shown in Figure 9.

1948 Emergence |
Emergence 1asfed from mid-NMay until late Octobers: The

spring emergence peak caused by flies deposited during July-
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September 1947 lasted until mid-Junes No batches were

deposited in'Mayiand June, but later batches emerged diécreetiy
and'withinfl'totz'eeekeg‘the duration of the period spent in
the soil was at a'minimnmsinfﬁelyi(l%fwéeke). The last batch

to emerge was. deposited in mid-Septembers

1949 Emergence '
Emergence begen ebout the same time as 1n 1948, and the

6,
[

%o

spring emergence peek lasted untzl nid-June as before. No
batch was depollted in May, but the June and July batches
emerged rapidly and discreetly, each taking 2% weeks to
develops A 1erge proportion of the June batch, however,
entered7diaoeeee. There was no Angust ratch and the September

bateh entered complete diepeuse.

Temperatuye Data .
Eeergencewpreceeded at soil temperatures above 89C and
maximum air temperatures above 12°C. :Theé Spring emergence
peake'occurfed aﬁﬂeoil_temperatures fvom 10-13°C. The very
rapid development of the early July batch, 1948, coincided

with a period of high temperatures.

Meat trqg Heco:ds. 

The number of L. illuet ris males taken was 80 small that
the trapping records for this gpecies are of little signific-
ances Appearance of'Lgi;lqstris in the meat traps coincided
with the Beginning of cémergences In 1948, there was an
epparent early Juné:neat trap pesk corresponding with the
spring Emergence Pesk, but this did not occur in 1949. ¥o

L.illustris males were caught after mid-September. There

seemed to be some direct relationship betweeén meat trap catches:
and temperaturay but catches in the summer of 1949 wers very -

1Y
1

low despite the warm weathek. -

Discuslion
In nelther year did the hi-togram- give any indication
of a late surmer peak. This was not surprising owing to the

following factss=
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b)
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Much fewer L.illustris bdtches were deposited than
Lesericata batches 'end it would therefore be unlikely
. )

that emergence .from two or more batches would have

‘eoincided,

I.illustris batches emerged over a shorter period

(ises 2=2 weeks) It would therefore have been

necessary to deposit Lsillustris btatches weekly, or

at the most; fdrthightly; in order to obtain any overs

1apping of the emzrgence from one batch with that from

' anothers A-sumxng that this had been possivle, and .

aesﬂmiﬁg'for-the moment that the viability of all

' batches had been the game, an emergence péak would

e obﬁainea‘during-the emergence of flies having the

shortest devélopmeﬁt period (i.e. early August).

Examination of the viability data for L.illustris batches

revealed a lower percentage emergence for batches denosited in

August than in early July i.e. the batches which developed most

rapidly had the highest viability. This would enhance ‘the

effect of ‘any early August peaks Thus, although such a peak

was not apparent in Pigure 9, it is possible that one occurs.

Conclusiong
(1) ZLsillustris emerged at Durhaﬁ'frém.ﬁideMay until late
‘October.’ |
(2} Emergence began with a spring emergence peak lasting
. from mid-NMay until midpJune.
£3) There were no signs of aestavatzqn or diapause due
to dryness of  soil.
(4) Batches deposited from September onwards entered
| complete diapause-
(5) Owing to some unknocwn réaspnf the~spéci§s was found

to Be difficult to rear under laboratory conditions

‘and therefore fieid'détg is éegy iﬁcbmﬁlete,

Monrhouse Batcheq

The season duying vhich L.illustris adults were likely to
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be aetive"at Moo¥liouse was taken as'ith may-tO'léth.Octoberg
The Appéndix pages/oo-i gives the weekly emergence figures and
Figure 10 dhows the total emergence histograma.
1948 Emergence

. There was no. sprlng emnergence’ peak because no L.illuetrie
prepupae were deposited-at Meorhouse during 1947- No June
1943 batoh WaSadeposxteda ‘The July and August betches@emerged
 discretely and repidly- (within 3 weekg): The time between
depositzon and commencement of’ emergerice was 3 weeks for the
July batch =znd 8 weeks for-nhe Angnst batche The September
batch entered complete diapauses '
»;ggg, The sp¥ing emergence peak-lasted from 18th June until
16th July,‘andIWES caueedTby prepupae deposi ted throughout
the preceding year._ The June bateh entared practicelly
complete diapause; . and the July and August batches emerged
d15cre&e#y and rapidly, each taking. three weeks to develop.

‘The September batch enterad complete diapause.

Temperature Data. _ _ _

Emergence took place at'#iﬁimum:z“.eoil temperatures
abOve 8ec and'aﬁ air-tempeia;ﬁ:es ebove 9%c. Thelrapid -
development of the August 1949'batch coincided with a ﬁeriod
' of high.temperaturesi -’ o - - %f

Meaﬁ traps. Only 1-male »}j}}qs@fif;waaecaught in the B
Moorhouse meat trap in 1948 and 1 niale in 1949,

Discussion The faet that the 1949 June batches entered
diepeuse-both at Moorhouse and Durham is of interest.

An examination of control data ghowed that it took 73 days

in the incubator for 50% of the prepupae to pupates It seems
probable, therefore, that some .factor acting upon the larvae
bYefore deposition caused dispause in the field batches.
_There-were no signs of a late Bummer peak probsbly for the
same reaeone~aefgiven in the discuesioﬁ.dn the behaviour of

Oouclusiona

(1) Lod illustris emerged at Moorhouse from mid-Junée until

late September.
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{2) - Spring gmergence peak lasted from mid Jume until

mnid Julys _
{3) Each batch ‘took only 2-3 weeks to emerge. “
{4) ¥or. reasons giﬁen' in the Durham section, it is

possible that under natural conditions there would '
be an aemergence peék in laté-aummef, 3ulz/eérly
- Auguste
(5) There were no signs of aestevation or diapause due.
to dryness in the soil, but an examination of data
" oh control batches showed & high susceptibility for
thie species %o enter diapause. This phenomenoh,
uneipectedly observed in come field batches (e.g:
| HJpne 1949) could therefore be put down to conditions
~suffered'befbre'and not after depositione
(6) Batches-deposited from late August onwards entered
‘practically completé diapauses

(i1i) Zucilia Caeser (L)

Durham Ba*ches

The normal. h&chly.season fox_Lacaes@r;at Durham was
taken asg 29+h April to 25 th Gotober, ibe Saﬁe as that for
L-illustris, gince the females of these tw species could
not be d13tingu1shed. '

Gne batch was laid down inOctober 1947 and batches were
laid down in 1948 and 1949 at app;oximately fionthly intervals.
‘ﬁéékly-éméxgcnéa tables (Appendix,‘pages 103-4) and hietograms‘
(Plgure 11 )were cénstruoted as for the other species;

_ggg Emnergence began 1n mldpMay with the appearance of
flies from the October 1947 batch. Hb June batch was &
deposited, ‘out the Hay and July batches entered complete '=
diapause. There wag no further energence unt;1_28th August,
this being from the 4th Augusi batchc. A alight emergénce
occurred in November fiom the Septembef—hatéba |
';252 The spring emergence peak caused by batches degosited!
-in the prévious year Legen in mid-May and continued untﬁl

the end of June. Batches laid down in 1949 emerged rapidly
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and diScre&éiyg with the exception of the early Aungust
bateh which entéred didpause.: The development period was at:
a mininum in early July (2 weeks). Ko late August peak
was apparent.- |
Temperature Records

Emergence proceeded at-1v égii iamperatures-bf 8-9°d

“and abovéé ’The-spring'anergencé-ﬁeak'bf 1949 occurred at

goil temperafiires ¢f about 10;13°c;ﬂ"ﬁhe rapid development -
of prepupae during earlyﬁagly'i949'eéincidéd vith & period
‘of high temperaturess The early August 1945 batch, 6n the ~
other hand, was'-aePas-itéd during a period of felé.-;bively '
low. températures. |
HMeat trap records.

Weekly ‘catches of L.cacsar males were added tuv the
weekly emergenceé -histogramss It is doubtful whether ithese
catches are an 'indication of the Lscacéer density, as the
{ield results showed that the males formed only a sﬁall
proportion of the meat trap catchess However the following
points wers showmi- . . '

1) High neat treép catches coincided. with periods of

hi gh tamnerature.

2) The 1948 Spring emergenece peak was not traBed, but
the 1949 one was fqllowgd bty a small meat trap
catfhi. peaks. | _ o | '

3) - There wag another meat trap peak in July, coincident”
w1th a8 perzod of hot weather.

4§"Pew5;gcqesa: mal es were taken in Septémber and

Oetober.

stcussion -

_ The difference between the behaviour of batches depoaited
in 1948 gnd 1949 s striking: The. 1948 May and July batehes !
( there’ wasn no June batch) -entered complete diapause, whereas.
the equivalent 1949 batches emerged normally. The:e are . °
two possible reasons for thlsse

1) Cool summer weather of 1948 induced these batches. to



enteyr diapauséfz This is unlikely in view of the
fact that the Hay 1949 batch emerged satisfactorily
within 4 weekss - : ' \
2)  The batches had ‘a predisposition to diapause at the
time they were deposited ($scaesa:'was found to enter
diapatpe readily if fed in dry or otherwise
unsatisfactory conditions). This possibility is
- substaniiated by the fact that the controls of these
$wo batches entered a long diaﬁause and suffered a
high ultimate mortalitys
As in the case of Lsillustris, ‘the short peried during
which the energence of 'a gingle ﬁatch took place, together with
the scarcity of batches deposited, prevented the possibility of
a summer'peak-being'observeda The bBatches which exhibited a
minimunm period of development and produced the largest
percentage of flies were those deposited in early July, and
consequently a pezk emérgence might have been expected in late

July/early Atgust.

Conclusions

1) Lscaesar emerged under field conditions at Durham from
mid-May until early Novembex.

2) Eﬁergence began with a spring emergence peak 1gsting
from late May to early June. The spring emergence peak was due |
to prepupae deposited during the.preceding sumner. Even
wi thout the émergence from the May-and July 1948 batches;. which
were'suspected of abnoxmal behaviour, there would have been a
spring peak.

3) There were nﬁ gigns of aestavation or diapause due to
dryness of the soile.

4) ‘Yo later peak was observed, although it is possible
that under natural conditions one occurs in late July/early.
August,

© 9) ALl 1948 vatches entored partial diapause, flies
emerging from them during the hext.summeg. |

6) Batches deposited from September onwards entered

practically complete diapauses
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Moorhouse Batchea

The season during which L-caesér was likely to be'éctive
at Moorhouse ﬁas_takeh ag 28th May to 16th September. Weekly
emergence tablés (Appendix, pages!0s-8) and histograms (Figure
12) were constructed as hefores _Bétches”ﬁere deposited at the

rate of approximately one per¥ month during 1948 and 1949
1948 Emergence

Only one batch of L.caesar was deposited during 1947 and
this produced a small spring emergence peak in early July 1948
The 15th June batch did not emerge at all in 1943, and the
4th August batch took 6% weeks to emergées There was no July
batchs The September batch entered complete diapause.
Emergence finished in late October.

1949 Emergerce

The spring'emergence peak, caused by emezgences.frém.all
batches laid down in 1948 occurred from mid June until early
July, about three weeks iater than at Durbam. The batches
deposited in 1949 emerged disoreetly and in order within 2-3
wéeks, wi th np_aGCumulaﬁion into a late summer peéak. Thé
developmeﬁt period reached a minimum of three weeks in early

July. The early July batch alsoc had the highest viability.

Temperature Data _
Emergence occurred at average minimum 2 séil temperature
of 8°C and above and masimum air temperatures of 9%¢ aﬁd-ahﬁve
The 1949 spring emergence peak tpoﬁ place at 2" seil tempera-
tures of 10 - 12°C. The two batches which entered diapause in
1949, namely the early August and early September batches were
deposited during éooler weather than the July and late August

- batches, both of which commenced emergence after a few wegksa-

Meat Trap Data The number of”;gcaesa: males caught in the
meat trap was so small that no conclusions could be drawvm on

this pointe.
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from them during the following sumero

Gonclusions
1) ZLs.caésar emerged under field conditions at Moorhouse - .
. fyom midiJune until. late September/early October:
2) " BusPgence began with 'a spring emergence péak lasting
from mid-June to mid-Julys. - The peak was due to

. prepupae deposi ted throughout the preceding summer.
3)'”Most batches emerged rapidly and discreetly.

.. 4) Ho late surmer’ peak was observed, although it is B
| p0531ble that one occurs during 1ate July.
5)' There were no signs of aéstavation or diapause due to
. d¥yness of the. soile - # 
'6) All batches entered partial dlapauae, flies emerginé
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DURHAM BATGHES.

'rhe eeeeon during which c. vomitoria was active at
Durham laeted from 15 April to 21 November. . Batches were
deposited dnring the 1atter part of this secason in 1947
and during the whole of this season 1n 1948 and 1949,

The emergenee is ehown in F:I.guz'e 1'* ad—h—the—ﬁpgeaééa
pegees
1948, o

, Energence et.erted 1n mid-h‘larch and ended i.n late
Nofember. A epring emergence peak, produced by prepupae
deposited in emtumn 1947, covered the period 24 April -
22 May. . There were no other emergence pesks, each batch
emez‘gix;g diecretely -and. in order, over a period of not
more than two weeks. The development period reached a
minimum of & weeks in late July.. |

- Emergence Started in early April eand a batch deposited
in early October emerged in December, making a total of |
nine :eenthe dﬁring which emergen-ce was possible, The
spring emergence pesk eevefed-the Qerlod 16 April to
14 ﬁay, a week earlier then in 1948, Batches eme‘rged
discretely and in order as before, the develoyment period
reaching a minimum of 2 weeks in mié-July,

_I'e_lp_éL'rature Records.

| Emergence started in the spring when 1 eoil tempez\-
atures rose above 5° ¢., but the October 1949 batch emerged
in Docember &t temperatures between 2° C., snd 5° C.  The
minimum development pefi‘od ‘eoincided with a period of
high soil temperatures (14° -~ 16° C.).
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Meat Trap Records.
There was a large spring "catch" peak in 1948 and

a smaller one in 1949 coinciding with the spring emergence
peek, -In 1948 there was then é period of very low density
followed by a rise in "catch" figures 1n'iate'Augu=t to |
late October. Low densities seemed to be partly assoc-
iated with highest‘éemperatﬁres. The lowest density
occurred during late June/early July. In 1949 the catches
- were more variable, but again there wds a perlod of 1owest
{ dénsity in the last % weeks of June. This period was
essociated with neither very high nor very low temper-
.atures. By this‘time, all flies produced froﬁ over-
W;Qtered pupae would ha§e died. Graham'Smitﬁ (1915)

found that C. vomitoria wae most abundant in September

end October and leest sbundent in Msy. The 1948 end,
to a gertain extent the 1949 records, showed high catches

of C, vomitoria in September and October, The density

of C. vomitoria in May would largely depend on the
mortality of oﬁer-wintered pupae 2nd hence on the weather

conditions, etc. of the precedihg winter,

DISCUSSION.
C.ﬁvqmitoria‘coulﬁ develop slowly =nd even emerge at

°. 5° ¢.) end successful develop-

véry low temperatures_gg
ment and emefgem_:e also occurred at mid-summer temper-
etures. Meximum alr temperatures recorded were 20°-25° G.,
but 1“.5011 temperaturgsgwere considérably lower, Sinece
breeding for culture purposes wes successfully carried
out at 263° C., it is not surprising that no ill-effects
were caused by this hot westher. The development pefiod
was at a.minipqmi;n lafe July, suggesting a possibdble peék
emergence in early August. which would give rise to an
increased density of flies in late August., 8ince the
percentage viability of this species remained high and
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falrly constant,.except at the very end of tle season,

this factor would not afféct the peek in any way.

OONCLUSIONS. | ,
(;) C. vemitoria could emerge under field conditions frem
- 'midFMareh to the end of December. _
’<é)- The epring emergence peak occurred in late April/
'. early May.; L
(551.No later peek was apparent frem ‘the hietcgrame,.ll
. although sueh a peak might have occurred in early
August i more batches had been deposited. . This
| mey partly explain the larger meet trap catches 1n

(4) 1c. vcmitoria prepupae end pupae were not edvereely o

late Anguet and September.

ment by'mideummer tempereturee and they could aleo ‘
'develop end emerge at very 1ow temperaturee (2°—5 0 ).w
(5)'“Betchee laid down from November onwards entered |

';Veemplete diepauee.

Mdenﬂoﬁsﬁ BATCHES.

The geason during which C. vomitoria was active at

Moorhouee lasted from 18 lMay to 16 October. - Histograme-
record emergence from onée batch.deposited in October 1947
and .from batches.depoelited throughout the active seasons

of 1948 and 1949 (see Figure 14 ADpon _ Y,

1948._ . | |
Emergence started in early June with individuale from
. the- October 1947 batch. Thie emergence wae smeller than
'that from the equlvalent Durham batch, ehowing that over-
wintering had been leee succeeefully eccdmpliehed at
Moorhouse. | The 1948 batches emerged diecretely and in
order as et Durham, but emergence from each batch lasted

about 4.weeke 1instead of 2 es at Durham, This difference
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was probably exaggerated by the fact that weekly exsmine
ation of the emergence tubes at Moorhouse was not’ elways
possible. The deveIOpment period was at a minlmum in

late July. .

a9, e
‘ Emergence fram overwintered betches began in late May,
but, there was nd true emergence peekﬂ. This was probably
| dne to the fact that part of tﬁe September batch emerged
in December end #6 the high overwintering mortality &t
Moorhouee."_mhe'éﬁmmbr batchés emerged discretely end’
in order as befbre; €aking iess time to'compleﬁe“emergence
than in 1948, The'develbpmenf period remained at -about
weeks during June and July.,

TEmEerature records.' _ .
Emergence started in the spring when minimum 2" soil

temperstures reaehe@ 4° - 6° ¢,, but one batch emerged_;n ,
December'1948'when'minimum 2" soil temperatures were»only
29 ¢, Minimum development period coincided with maxnmnn

soil temperetures.

KHeat Trag Recordso
" ‘pesk catch periods for 1949 occurred in early July

end late August, the latter coinciding with a period of
warm weather, Thé early July cetches probably consisted
of individuals whiéh hed overwintered and emerged during

Jﬁne,(i;e. during the spring emergence peak).

DISCUSSION. |

| The wide range of“temperatures over which. C. vemitqria
eonld succeasfully?deveIOP and emerge is emphasized by the
abeve results,  This speeiee did not overwinter very
successfully at Moorhouse, As at Durham, the development
- period was at a minimum in late July, the viability being

fairly constant throughout the summer, This suggests the
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presence of an emergence peak in early August, as at
Durhem, There is eome evidence for this in the large

- meat trap cetches which occurred during late August.

CONCLUSIONS, | |

(i) C. vomitoria could develop end emerge under field
conditiona wﬁenéver ‘the minimum 2" soil temperature
wes above 2% . 4° ¢, |

(2) ©Spring euiefgence peske were Ia.rger'at Durhesm then
.at Moorhouse owihg to the high 6verwiﬁter1ng

_ mortelity at the latter station. |

(3) A further emergence peek may occur in early August,
This would fit in with the increased meat trap
catches of late August. | |
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=-§#)'<GALLIPBDRA ERYTHROGEPHALA‘;M§#1.

nennAm BATGﬂES. B . .
'l‘he season durxng which g. erﬂhroceghale entered

meet trepe at Burhem leeted from 5 April to 21 November -.

the longest season of all. Hietogrems were oonetmct.ed

for batches laid down dnring this part of 1948 end 1949

end for two ‘betehee deposited in sutumn 194'7 (See Figure 15‘)

eeé—eeeeaéiseeeeee-—-%-

'194-8.

Energence started in mid-April and - ended in late
e,etober, the -_epring emergence peek occurring in esarly M'ea'r.
The -baeohe~merged'_di.ecmte1y (within 1 = 2 weeks) end -
in ord,ez;:.-' as .Lfor Cs vomitorig. Develo'pm‘ent-' period graded
from 6% weeks to ‘slightly less than three weeks and then
back to 6% weeks, the minimum occurring in late duly.

194-9.

mex'gence eterted in mid-Narch end ended in early
Jenuary. . There was very little evidence of a spring
emergence peak, but this may have been peroly due to
lack of batches deposited in late September end éarly
October 1948, mé 1949 batches emerged discretely
(1 f¢2,weeks)'and in order as before, the development
period. ﬂdotueting between 2 and 3 weeke during June, July
~end August and then inoreeeing-'in September,

'l'eggereture Record
Mergence began when the average 1* soil temperature

rose above 4 C. » but the 0ctober 1949 batch emerged :Ln
Dscember at temperatures between 2° c. and 5° C. The
ehorteet development periods coincided w*.u*.h periods of

hi gheet temperat.ure.
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Meat Trag Record

1948 meaf. trap aata showed two pesk per:lods, one
in May end one in late September/éarly October. The
first peak may we].‘i;:euthe result of a spring emergence
pesk. © | S
' 1049 meat trap date did not show a spring " catci;'“‘
peek, which is intei-esting in view of the fact tha"l;'. -
there was no spring emergence pesk in 1949 either,
There was a'v._reil marked October peak and some suggestion

of higher catches dur_ing July end eéu-iy MAgust.

DISCUBSION. - :

“Ge erxthrocephala deirelopedi snd emerged over a

slightly larger range of temperature than G, vomitoria.

Develepment was most repid at highest temperattu'es. Jin. -

1948, highest temperatures occ_upred, in late July and . .
development was most rapid at this time,  In 1949, there
.was one period of high temperatures in July and another
in late August, both of these causing rapid development,
Energence peaks might, therefore, have been expected in
early Mgust 1948 and in late July and early Septem’ber
1949, The eorreeponding meat trap "catch" peaks occurred
1n late September (1948) and in 0ctober (1949) » rather
later than might have been expected. The relationehip
between emergenee and meat trep "catches" has not been
fully atudied. ' There may be a mortality factor acting
on the newly—emerged adult which varies with the time of

year (o predators) .

CONCLUSIONS.
(1) Bnergence could occur from late March unt:l.l early

Janusry,

(2) The epring emergence peak 1aat-ed from late April
until mid-May. There was no well—def:l.ned peak in
1949,




F1G.16 . WEEKLY cfo EMERGENCE FROM C.ERYTHROCEPHALA BATCHES |

:DEPOSITE:D BT‘ HOORHOUSE 'J)URINQ THE NORHRL BLOUFLY SERSONS‘

1948

—ry PERIOD BETWEEN DEPOSITION AND
EMERGENCE (m HEEKS) :

.: ¢
i
i
80
70 N '
\ .
w !
‘WHO !
Z .
w i
9so i
w
3
w40
® !
80
<
by
20
10
8 2 5
:'MAV JUNE |
1
1
Caw . |
-ty |
= {
I S . .
2y PERIOD BETWEEN DEPOSITION |
[ AND EMERGENCE i
3
|
IN WEEKS
reay ) |
! l:‘i—é—-l
18 i RPN L §. S '
&
'x 300
o4
p”
y 200
[
1% 0¢
i <00
. i
. o 1
it -
. . w
i 8D =
t
. 70
]
|3 60
Iz
|
lo so
3
.-_-,40 :
° >
‘eao
-
<
20
o .
- \
10
=NIY il - _ _— ] 1
7 2 a _ 30 13 22 5.8 3 17 M} |
MAY  JUNE ‘Jury AUG, SEPT.  ocT. NoV, DEC. |

K'U.( as Cae Fl'%. 6_,



$2
(&) '.agring and. summer batches emerged discretely smd
in. order, taking only 1 = 2 weeks to eomplete ’
' ‘emergence,’ ' e T
(4) Development was usuelly repid at '-h:'lgh' températures
' -.-.and emergence pesks could 'be exPected after perioda :
' 6f ‘warm ‘weather. - ; | |
(5)_:The delay of 4 = 5 weeks between the cofmercerent of
','predicted emergence peegks and the""corfteepohding meat
trap “catch® pesks made 1t doubtiful whether the two
© -were in fact related.
(6) In only one case (1ate July 1949 batch) were there
""" e':l.'g'n's' of high temperatures causing an incressed
mox-t.ality and a slight lengthen.'mg of development.

| 'period. ) There wee . no equivalent c. vomitoria batch,

but the P. terranovae batch suffered eim:.larly.

MOOREOUSE BA'I‘CHES.
Figure 16 e= s .
energence from batchee deposited during the perlod 18 Hey

~.chows the weekly

to 16 October in 1948 .and 1949,

1948,-
'Ho C. 'er}(threeephei-a pPepupae were deposited at

Eoorhouse‘ during 1947, so that there was no 1ikelihood of
a spr:!.ng emergence pésk in 1948,  The 1948 "b'atches"
emerged 1n order, Yut, in the case of t.he eerlier ones
especially, emergence was continued for a cons:derable
time (& - 10 weéks), & striking contrest to the behsviour
at Durham, Time from deposition to onset of emergence
reached & mininmm of weeks in late July. ~ The. develop-
ment periods were from l - 2 weeke longer than- 2t Durham,

Emergence fin:!.ehed in Deeember.

1949, _ _
No. C. 'erz.throceghela prepupae were deposited in
late September and early October, and the early séptember




batch emerged in December. Consequently there was again
no possibility of a spring emergence peak. Tﬁe develop-
ment period was at a minimum of 2 weeks in late June end

threughout July.’ Emergence'ended in late December,.

Temperature Records.

_ As there were no overwintering pupse, the necessary _
temperature for onset of spring emergence could not be
detenmineda: Emergence occurred, however, during
. December 1948 end 1949, at average minimum 2" soil .

temperaturee of 29 - 4% g.

Meat Trap Records.

| ihe'meat trap "catch" showed a peek in early July

' end another in late August/early September. The small
catches obtained in late July hﬂd eerly August Eupport
the emergence resulte - nemely, that there is & higher
mortality in batches emeﬁging at this time fhan either

earlier or later in the yeers

- DISCUSSION.
The elongated period of emergence for: each batch

end the fact that development periods did not decreaee
regularly as the summer of 1949 wore-on, mekes it difficult
to estimate the presence of a summer emergence peak.' For
1948, there appeare.to have been a8 peek emergence in mig-
| August, The emergence histograms show an gpparent hiatus
‘in lste July/early August. _This proved entirely due to

a decreased viebility of the July batches. Since the
equivalent Durham batches were not similarly affected,
this does not seem to be & result of high temperatures

but of some other factor.

"CONGLUSIQNS.
(1) Emnergence lasted from 21st May to 31 December.

(2) No spring-emergence peak was observed, partly owing
to the fact that the Ssptember end October batehee
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54
emerged during the ssme year,
There were no subisequent emergence péaks,‘but”in

1949 there was a period of low emefgence during

early August. This was due éntirely to a decrease_

1n viability of July and early August batches. this
factor over-riding the factor of more rapid develop-

ment of these batches.

»Meat trap catches rollowed the 1949 emergence pattern .

closely..
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(vi) 'Pi;ié'romomm 'manhﬁovw_- _12)_;

DURHAM BATCHES.

Ba terranovge were csught in the. meat traps from
"15 April to & _1 pctobgr._ _Weekly_gmgrgenqe of_batqhqsg,
deposgpggldnginguﬁhig part of 1948 and 1949 is shown in.
1948, '

. F.:nex'gence occurred from late May until the end of
October, each batch emerging discretely and in order,
within 1 - 2 weeks. HNo batches of this species,were
deposited in 1947, so there was no-possibility of &
spring emergence peak;t The period required for deveIOp-
ment reached a mintmum of 2 weeks in late July. since
the preceding batch hed .teken 3 weeks to develop, there
wes a cgrtain;amounf of overlsp in the emergence of these

two' batches.

1949,

: Emergence took place from mid-May until late October,
Again, all batches emergad discrete;y and within 1 = 2
weeks, Although batches were deposifedzin septembef and.
octoﬁen'of-1948, there was no emergence'from these batches
in 1949, Batches develope¢!most repidly in late Jﬁly, |
late August and-éarl& september, the early August batch |
_ teking rather longer. There waé no overlaﬁ of emergence
in‘1949, slthough two batches emerged within a week 6f
each other in August, a phenomenon which would be 1ikely
to cause a high density of flies Just afterwards.

Temgerature Records. .
Emergence of this species did not occur until 1%

soil temperatures rose above a° C., sbout the same

temperature as for L. ceeser and L. illustris. The

shortest development periods coincided with peribds of

highest tempefature,




»Meat Trag Catchcs...,ai.:c...:...F ....... U
Peak catches occurred during the warmest ather.

There was some evidence of e high spring p0pulstion in

1948, although this was not the csse in 1949.

DISCUSSION. | | |

The results isdicate'thst P, _terrsnovee has a'rery
high winter mortelity and conseqnently no spring emergence
péék}[_ In the course of breeding this speciee it wasg
found that, unliLe the other five species studied, the'
prepupae tended to remain on the meet on which they had
been feeding and to pupate there. ' The batches nsed for
'the present ezperﬁments, however, ﬁad been removed from
the meat before deposition. It is possible that the
- presence: of carcease remains are indispensible for the

protection of overwintering pupae.l

 donérusTons.
(l) ‘P._terfamovae could develop and emerge under field
- conditions whenever the average soil temperature wes
-'above 8° Cs qpproximately. o . q
| (2) The species ‘appeared to hare poor over-wintering
| 'abilities, although this might have been pertly due
, tojthe mnnstural'mpde of depoeition. . Meat trap
records indicated a possible sprisg emergence peaﬁ
L under natural ccnditions. | .
(2) . Batches developed uniformly, the whole batch taking
only 1 - 2 weeks to complete emergence. There were
. 1o indications of part of the hatch entering diapsuse.
(4) Development was most rapid during periods of werm
. weather end thé viebility of the species did not
. sppear to be adversely affected by high températures.,
An increased density of flies might, therefore, be
expected after such a period (e.g. in late July
1948) .
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MOORHOUSE BATGIL:.S. | | _
Adnlt P. terrenovee were -caugnht in the meat traps

from mid-June until lsate Sept__ember. . Emergence is showm -
in Figure 18 sad—Appendiz-peges . |

Emergence began in ma—-a.nly and ended in early
Qctobder, There was no po.ssi-bi_l,ity, of a spring emergence:
peak,.' since Do prepupae were depoi'ted in 1947, The
batches emerged discretely within 2 =3 weeks aﬁd the
develoyment period was at & minimum of 3} weeks in late
Julys -

1949.

| Emergence occurred from early July untll early |
October. There was no spring emergence peak since ell
the prepupae depoe:l.ted duz'ing t.he preceding sutumn had
died durin-g the winter, | The batches emerged discretely
within l-2 weeks end- development pericd reached a

- mininmm of ,aé _weeks.;in ‘early August.

Merature Recorde. |

| Nomally thie specie- only emerged when the minimum
gn eoil temperatures were above PR There wes, however,
a small emergence frem one bateh in 1ete Sept.ember when
the minimum 2" soil temperatures were between Z° C,. snd
8° C. - The prepupsl =nd pupal development of this batch.
had occurred mainly at temperaturee above 8° C. Moet

rapid deVelopznent- occurred during the warmer weather,

Meat Trep Records.

'._f.ﬁo peak catches could be observed - cne in early
July mmd the other in late August/eerly September. A
period ef very smell catches occurred in early August.

LI
¥




. S8
DI SGUSQIONo

"'he early J‘ul.v “catch" peak suggeets the pressnce
of a spring emergence peako This may have occurred in
the Moorhouse ares, or, alternatively, there may hgve
been & migration of flies from the lowland exzeas_, IP
the fomer explanation is eccepted, it miet be agsumed
that there must be ‘some unnatural and unfavourable factor
acting on the experimental prepupae (o0 g,  method of
deposition, or und_ue watep—loggiz_xg). As et Durhem,
periods of. warin weather induced rapid develdpme‘zit and
the possibility of a high density of flies soon afterwards
-during late August/early September 1949,

CONCLUSIONS. _ _
(1) P terranovae developed and emerged at temperatures
 above 8° C.’ end hed very poor overwintering abilities.;_
(2) ‘Batchea developed feirly uniformly, esPecially duriqg
| 'warm weather, end' development was most rapid &t high
.terlnx':eratt_;re 8e _
(3) Ahigh density of flies might be expected just after

& period of warm weather,.




FIG.19. VIABILITY OF BLOWFLY PREPUPRE DEPOSITED AFTER

THE TERMINATION OF THE NORMAL BLOWFLY SEASON
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Y. THE VIABILITY OF ELOWFLY PREPUPAE
DEPGSITED AFTER THE TERMINATION OF
“THE NORMAL TLOWFLY BRASON.

Téble givee the total percentage emergence from
batches deposited after the terﬁination of the normal
. blowfly season. | Figure 19 shows graphicselly the .
viability of each species in relation to the date of
deposition,

RESULTS, |

(1) All species suffered higher mortalities at Moorhouse
then at Durhem. No Moorhouse batch of L, illustris
suffered totsl mortality, but & mortslity of over
75% was'éufférea over a loﬁger period at Moorhouse

than at Durham,

(2). The viability of the six species when deposited
during the winter months decreased in the following

order:~ C. vomitoris, C. erythrocephals,

.....

L. illuatrls, L. eaesar, L. lericata, P, terranovae.

The data for L. caesar is inadequate and the results
therefore unreliable, but from existing.data it
appears that this species had a viability slightly
less then that of Lo 1llustris,

CONCLUSIONS.

Whereas deposition of P. terrsnovse and L. sericata

prepupee during the winter months was unlikely to give
rise to an appreciable emergence, deposition of the
Calliphora species, and, to a lesser extent, t&cilia

" illustrisg, csused an sppreciable spring emergence,

especially at Durham.



TABLE 9 .

THE VIABILITY OF ELOWFLY

~ IHE TERMIRATION OF THE

: M - L. sERICATA . 1 . L. ILLUSTRIS L. CAESAR
Date of S L ' - \ I L
Dspos~ || (1B Oct. 8 Sept.| €6 Oct. | (16 Oct, [(25 Oct. [(16 Oct,
ition: {=29 Apir.)|-5 June) | =29 Aor))|-28 May) [|-29 Apr.)|~28 May)
(Apps. | DUREAM - [MOORHOUSE| DURHAM |MOORHOUSS| DUREAM  |OORHODSE
;5 ¢ |[1047[ 1948|1947 [1948| 1947 [1948| 1947 [1948( 1947|1948 (1947 1948 |
' =8| -9 -B| -9) -8/ -9/ -8l -9l -8| -8 -8| -9
18 Sep.| - - o | 2oB| = - - “ f - - - -
80cte| - | = | = |0 |- |- |~ |= |- - |- -
16 Oct. | - - - - - i - |- - - - -

|20 oct.f18 |39 |0 |0 |- |- |20 e - 1= |- |a

: 15 Hov. | -~ |38.,6 - 0. 1- - - - - |63 - 4
soFov.{0 |- |0 |- Jea |- |~ |- f2. |- |0 ' -
14 Dec.| - | 25/ - |0 f=- |= |~ |~ =86 |~ |0

128 Dec.f| 2 | - 0 | - [26.5] = 8 |= f~ |- |- |=-
Mgm| - | = [« |= 1= |=T1<-0=1<"1=1]- |-
25 Jeno | 2 | - |2 |- |7 |~ |22 |- |2 |- |2 |~
R~ 784 |- la |- |- |- |= |~ |-~ |=
23 Feb.| 2 | - (16 |- |& |~ |22 |- | = |- |- -
.8 Mar, - |=m - 0 | - - - - - | - - -
22 Mar. )27 |~ |7 |- |26 |- |7 |- |- |- |- |-
Sapraf= |~ |= o = |= |- -]~ |-]=-]-
19 spr. |76 |60.5(25 |35.5| - |- |45 |- |- | 2 |se2 |0
2Hay | - |~ |- [ |- |- | = |= - |« |= |o=
WUy || = | = (5| = = |- | - = |~ |- |10 |34
31 May || - - - &7.5| =~ - - - - - - -

L




'PREPUPAE_DEPOSITED APTER '
NORMAL _BLOWFLY SEA

_ | sooRiouss |
3] 1947 [1948 ' _ )
=8| -9| -8] -9/ --8| -9

- - - - - - -s - - -—p - O

== - |e7 |- |- |- 10 |- |- |- |oO

- |89 |- | 7|~ [ | = |= |- ]0 |- o

20 |- (22|~ f29 [« |20 |- [0 |« [0 |

50 | - [40 |- |4 |-
- |l |- |or |- l6a | - |108]- | = | = | =

3
R
|
o
1
Q

!

- |80 |- |16 ||- |68 | - |87 |- (40 | - | =

- |- |- f80 |- = |e6 |88 [~ | - |- |-
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Vi, THE EMERGENCE PATTERN OF BATCHES
DEPOSITED AFTER THE TERHMINATION
OF THE NORMAI, BLOWFLY SEAGON.

t08-|® .
The Appendix pageskgivé the total weekly emsrgence

from batches deposited during that part of the year when
the species under consideration was not caught in the .

meat traps.

- (i) LUCILIA SPECIES.

LUCILIA SERICATA (Mg-!

Qurhamq Thg survivors of batchés deposited during
the winﬁer mainly emerged 1h the foilowing June, coinciding
with the spriné.emergeﬁce peak csused by batches deposited
duringz the pfevioué autumn, . The April batches emerged
- later thaé the,otherg, behgving_;n;that and other respects
more like the batches déppsited dufing the blowfly season.

Moofhpuee. No data is aveilable for the Hovember-
January batches, since there was a 106% mortality quring
thie period. ‘The su?vivore of other batches started to
emerge in late June, but there wéé no well-defined pesk
emergence f;me. The maiq part of the April and May
batches of 1948 did ngt emerge until late Augﬁst/early
September, whereas the equivalent 1949 batches emerged
in late July. o

L. CAESAR (L.)

Durham;  No records are available for FEbruary and
March, but the other winter batches started to emerge in
mia-June in 1948 end in late May in 1949, the latter
coineciding with the spring emergence pesk casused by
batches deppsitéd-duping the preceding autum, The
April batch contributed to this peek.
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_Moofhousc. ' The prepupae deposited during the
winter of 1947-8 did nqc emenge_nntil Beptember 1948
end some not even-until 1949, Thoese deposited during
the winter of 1948-9 emeréed'in late June/early July,
cdinciding with the spring emergence peak;; The‘iate
May batch contributed to this pesk, B
L, ILLUSTRIS (Mg.)

Durham.. nNo prepupae’ were deposited during the |
winter 1948-9, b“?.?h? 1947-8 winter batches ltarted
emerging in late May. Their emergence tended to be
gpread out ‘over a ratner longer period than L. caesar
end some 1nd1v1dua1- remelned in diapause until 1949._
The main bulk, however, emerged in early June, coinciding

with the spring emergence peak.,

Mcornouse. _.No prepupae werefdeposited during the .
winter of iQéé—Q, bui those dcpoeited in the winter of
1947-8; unlike the equivelent Le caesar batches, emerged
in late June and July, each batch taking -9 weeks to
complete’ emergence. The April batch commenced emergence

at ‘the leme time as' the winter batches.

CONCLUSIONS.
(1) Batches of'anilie:pbeﬁuphe depoeited at Durham
' throughout the winter tended to emerge simultaneously,
and at a time when emergence from batches deposited
during'tne preceding Autumn was also occurring,

i.e. about a fortnight later for L sericata than

for L. caesar and L. illustris,

(2)  The April batch of L. caeear.denosiﬁec at Durhem
contfibuted to the épring pegk, whercas the equivalent
L., sericata batch emerged'later. .No data is

available on this point for L. illustris.
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(2) .Batches of Lucilia prepupae deposited st Moorhouse
thfoughpuﬁlihe.wintef tended to emerge in a more
chtﬁéredeanner; some prepupse emerging in 1at¢_
Jnne; remaining in diapaﬁSe until late Summer oxr

even until the following year.. '

{4) The Appil and May batches of L. ceessr and L. illus-

-ggig dépasitéd at Moorhouse tended to emerge at the
same time as the winter batches, whereszs the main
part af the April and. May batches of L. sericata

.emerged later.

{41) CALLIPHORA SPECIES,

CALLIPHORA VOMITORIA (.’

‘Durhem. In both years the winter batchee emerged’
in May, thus cdinciding with the spring emergence pesi

caused by batchies deposited during the previous Autumn,

- Moorhouse.: In both yearé;'fﬁé'wiﬁter;batdhes
emerged in Jﬁne,.;Qus“coincidipg.w;;h_the spring emergence
Pegk°. 'The létter,'hpwever,'waa_very small, owing to
shortage of'batchés deposited in the Autumn. ‘The May
batdhel behaved more 1like "summer® bastches, emerging

later than the others..

cALLIPHoRA_Eﬁ?wﬁnocEPHALA1 M A

Burhem. - The batches showed & similar behaviour to
the C.. vamitoria batche-, except that emergence wal

spread over a longer perlod end - was not completed until

mid."July. ]

-Moorhouse., As for C. vomitoria, batches_starteq
emerging in early June, but emergence was scattered over

e longer period. Peak emergence occurred in late June,
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The May batches emerged later than the others, Fhus

resembling "summer" batches.

CONCLUSIONS. |
| (1) Baiches-of prepupae deposited thrqughbut the winter
tended to emerge simultaneously, during May at
gnufham and June at'Moorhoﬁse, i.e. aboutéa.fortniéht '

"earlier than L. caesar and g.iilluetris and a month

earlier. than L. sericata,

(2) Where there was a spriné emergence pesk caused by
batches deposiﬁed during the preceding eutumn, the

" emergence from winter batches coincided with it,

(2) The May batches deposited at Hoorhouse emerged later
than the other batches, behaving more like *summer®

batches,

(1) g; e:gEhroqeghala_larvae emerged in a more scattered

manner than c. vomitoria, .

(411) - PROTOPHORMIA . TERRANOVAE (R - D).

Durhem, Bstches deposited from November to February
inclusive suffered a 100% mortality. Late March and

eérly‘April“batches émerged during late May.

oorhouse. Batches deposited from October to March
inclusive suffered 100%'mortality. April and May batches

emerged in late June,

CONCLUSIONS,
There was a complete mortality of all batches
deposited before Merch at Durham and April at Moorhouse. .
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QENERAL CONCLUSIONS.

(1) winter batches emerged as follows:- (pesk emergence)

(2)

C.
C.
P.
L.
L.

L.

.Durham.

vomitorifecescesse 7 = 28 May

erythrocephals... 15 May - 5 June.
terranovae csccse .15 -~ 21 Hay

CEEBEP scsesseses 22 Hay - 11 June
illustris sceceos 29 May - 19 June

gsericat2 ccececee 11 - 25 June

I

Moorhouse;

12 - 26 June
19 June - 2 July
18 June - 2 July

& - 11 July
& - 17 Juiy
16 July - 7 Aug.

¥here spring emergence pesks fyom Autdmn-deposited

prepupae were'prgsent, the emergence from winter

batches coincided with them.

Emergence tended to be more scattered at Moorhouse

then at Durhem,
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I...,‘ EXAMINATION OF CONTENTS OF
S0IL TINS FOR PUPARIA.

DURHAY BATCHES.

Twelve to eightéen months after deposition, the
contents of the ttns.were removed to the laboratory and
sieved in order to recover sny remaining prepupese or
pupse, It was possible to distinguish between Lucilis,
Gallighora and Protophormia pupae, and also to estimate
the fate of each 1ndividual. They could be roughly
clasgified as follows:- |

(1) Rormsl Emergence - anterior "cep"of puparium missing,
but rémainder-quite whole -and empty.

(2) Incomplete pupation - Puparis uncontracted, ususlly
cnﬁpléte, wiih no apparent contents. Laboratory
experiments have shown that these "long" pupae
were often the result of subjecfion to cold
temperatures.and fhat development rarely proceeded

' to the production of an imago. If, however, this
did occur, the ;mago frequently died in en attempt
to eﬁerge from the abnbnmaliy narfow opening of
the puparium, o

v

(%) Decayed Pupae - complete puparia with no contents or
_ merely a small quentity of fliud, It could be
assumed that' these, individuals died during
metemorphosis. -

[ ]

(4) Full Pupass - complete pupafiéjcontaining the remsins

of fully-developed flies. | These probebly died in
en attempt to bresk open the puperium - poseibly
owing to the lack of water;

(5) Parssitised Pupse - complete puparia except for one
or more small holes at anterior or posterior ends
or at the side.



86

RESULTS.

TablelO ghows - the.dﬁﬁﬁeinend type of puparia recovered.
From thele records, certein deductions can be made, It
the totel Aﬁﬁéér of puparia was smell then it could be
assumed that there was a high mortality during the prepupsl
stage. aﬁrqm_the”type_cf puperium, the_pupal monta;;ty,
the stage at which mortality occurred, and, in the case of-
parasitised pupee,_the reason for uhe mortality could all

‘be estimated. (See Table IO ).

CONCLUSIONS. -
The fact that the nnmber of empty pupae obtained

approxﬁnated to the number of emergences recorded, indicated

that a'high percentage of pupae were recovered. At all
tdﬁes oftthe-year, most-of the mortality occurred in the
prepupal stage. = This could be deduced from the fact that
the number of complete pupae wae'small. The one exception

to this was the'species Protophormia terranovae-dhring

spring (March-April) and eutumn (October). Conditions at
these timee”permittedfecme of the prepupae to pupate but
not to emerge, ‘Large ndﬁbers'of complete pupse cdntainihg
larval or imago remains were recovered at these times,
The:hardinees of the three genera, as exhibited by the
number of emptj and,.te_e leeser extent; complete puparia.
produced dufing'dcfavourecde_parts'of tde year, followed
the general pattern,fbdndjin.the_ppeceding work._
Gallighcra.sPeciee were the most hardy, followed by the
Lucilia species, end then by Protophormis. It must be

remembered that- for this analysis the three Lucilia species
had to be considered together. '
There was some indication of parasitism during the

summer months, but this never exceéeded 6%

Moorhcuse-éatches. owing to the type of soil, it was
found impossible to recover a significanf proportion of

the puparia without destroying them in the process.
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'V11I. THE CORRELATION BETWEEN THE MEAN
T WmIGHT OF L., GRERICATA PREPUPAE AND
THEIR WATER CONTENT AND THEIR VIABILITY.

L e oy A S e o R P sl

METHOD,

ﬁﬁen the prepupase were being counted out for
deposition at the-field staticns, fifty of each species
were selected at random, and after having been subjected
to the same treatment as the remainder of the batch
(ususally one nighﬁ in a jar coﬁtaining sawdust and kept
at 5° C.) they were killed in a cysnide killing bottle.
They were then dried for one hour over phosphorous
" pentoxide at roﬁm temperature and weighed individually
on an appropriate torsion balance. Arrénged on a
perspeﬁ.radk, they were then dried in sn oven at 8ppProx- -
imately 70° C. Fufthef weighings were made after two
Qaya and then at intérvais of one day until they became

constant,

RESULTS.
| Tqble Il gives the mean fresh weight‘and the mean
dry weight of each batch_of L. sericata prepupae. The
. percentage water content has been calculated from this
dafa.'

A 2-way Frequenqy.Table was constructed for fresh
weight and percentage-water cdntent-é@eb%e——-—}. The
correlation coefficient was found to be 0,17 ( Snedecor,
Table 8,7) which gave a probabiliﬁy greater than 0,1
(simpson end Roe, Table 1IX). The correlation was not,

A9
-

thgrefore,significant.

A §1m;lar R=-way Freqﬁency Table ﬁas constructed for
fresh weight and percentage'emergence'from the equivalent
control batch {Pebte——3}, The correlation coefficient
was found to be =0.61, which again gave a probability
greater: than 0.1, Thé correlation was not, therefore,

significant,
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_IX. THE CHANGES IN FRESH WEIGHT AND IN WATER

- CONTENT UNDERGONE BY L, SERICATA PREPUP
S DURING THE. SPRING.

METHOD. N

500 ﬂxlly—fed I.. sericata prepupae were deposited
in a soil tin at Durham on 20 November 1949. Groupa
of 25 prepupae were removed at intervale throughout |
the Spring and the fresh and dry weight of each batch
W8S, determined. 'I'he drying temperature for thie
experﬂ.ment was 110 C. and the prepupae were weighed at
_;_lnt_ervels et_‘ 24 hours,. Mean i_’reeh and dry welghts and

percentage dry matter were determined for each group.

RESULTS.

Date of|No.of Mean Fresh| Mean Dry '
. Removel | Weeks| . Wt. W, % Dry

from | in |(in mgrs.)| (in mgme.)| Matter. | % Water,
Soil, |Boil, |

1950 j ' ' T
| 25°Jan.| 9 [&B.4 % 5.,8(12,0 % 2,0(33.7 £ 1,3/66.3 & 1,3

6 Mar, | 16 |36,7 * & 5/11.28 % 1.4/21.7 & 2,1(68,3 ¢ 2.1

[ 2

4 apr.| 19 86,1 2 2,9|11.04% 1.6/20.8 £ 2,1{69.2 £ 2.1

16 May® | 256 |&5.8.2 4.-.7 10. g 194' 28.2 .’. 1. 0 7.8 £ 1.0

L

e 1 pfa,pa found on this Tiat_e. Bnext-gence starlted on 10 Jung
' . | .

Each peir of censecutive figures i‘or percentage ary
,matter were sub;]ected to a test for the hypothesis that
the two:samples were drawn from one p0pu1ation (s:lmpeon
and Roe, Example 54)._ Then the ﬁrst and 1ast figures

were compared in tbe- seme vaye

CONCLUSIONS., | . - S

While there was no significent difference between the
% water content of consecutive batches; the result obtained |
vhen the first (23 Jsn,) and lest (15 May) batches were
compared was over & and therefore just significent. It
may therefore be concluded that L. sericsta prepueae
probably increasse their percentage water content during
the spring. | |
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X, GENERAL DISCUSSION ON FIELD DATA. .
The two fectors which determine the magnitude of
emergence at eny given time are as follows:-

' (1) 'The time tsken for the insects to paee through the
prepupal and pupal etagee.- 'This may vary from
about ten days tc a whbie winter, or in some
cases, 8 whole year or mnret.

'(2) . The percentage viability of the batches. This
mey vary from O% in winter to 100% in sunmer, -

Ininearly all ceses, prepupae deposited dnring'tﬁe
sutumn months were the first tolemerge in the following
spring. They normally d4id th;e within_the seme period

of a few weeke, 1rreepective of the date of deposition.

spring peak was obtained (e.g. L. eericata at Durhal).
If -the overw1nter1ng'morte11ty wae high then there was

11tt1e ‘or no spring peak (e.g. P. terranovae) For the

batches which emerged during the eeaeon of their depoeition
1t was cleer thet the development rate wae dependent on
temperature. Usually increase of temperature accelerated
development, but in one caee at leaet there were eigne of
mortelity,ae,e_reqult_qf_high temperaturee.. .The develop—..
ment period reached a certain minimum ecmetime during
midpeummer. | 61ear1y, previded the viahility of all
batches was the eame, there would be a meximum number cf
fliee emerging at a time when the develcpment period was
at a minimum. eince the later batches would tend to emerge
cimultaneouely with the earlier ones.

There were, however, in some species, marked
differences 1n.tne viability of the batches, depending on
the time of year at which the prepupae were deposited.

In soms cases (€e¢8. L. gericata) those batches which hed
the highest'rate of development'hed the greatest viability.
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This enhanced the summer emergence peak.,, In other
cases (e.g. Co erxthrocephala) summer conditione, whilet
accelerating development, also apparently caused a higher
death rate. In euch caeee, the eummer emergence peak
wculd be partly or wholly nullifiedo Other species
were intermediate in their reactione. _ .
The late ﬁnguet/September etrlke wave may be 1n part
related tc the Auguet/September emergence peak character-
.1etic of L. aericata, but 1f thie is so, L. caeear and

L. 111ustrie wculd not play an 1mportant part 1n this

etrike ‘wave eince their emergence peak appeared tc occur
ecmewhat earlier.' Thie conclueicn was also reached by
_MacLeod (194 ) who examined the 1nc1dence of L. caeear

_and L. eericata on caeear-infeeted fenme throughout the_

-ummer. | The greateet numher of L. caecar etrlkes were

strikec eeee aleo fcund in late June and early July, butf
there wes & second peak in 1ate Auguet.

That part of the year dnring which emergence cccurred
alee varled in length with the epeciee. For the maln
part, those epecies Which appeared firsf dieappeared
1ast. It eeemed that develcpment and emergence could

_proceed at a lower temperature for some epeciee than for

others. Thus, q erzjhrocephala and Co vcmitoria emerged

at 2t soil temperaturee above 4° - 5° C., L. illultrie

and L caeear and P. terranovae at 8° C, and L. eericata

at 9° - 10° Co Part of the variation im development
time was due to diapause, | -

| In all three Lucilia Species, the percentage of
prepupae in each batch entering diapauee increased aa

autunn approached, until, in later batches, &ll prepupee
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entered diepsuse.  Apert from this seaeonal diapause,

'part or whole of soms L. caesar and L illustris batches

entered dispause regardless of the time of year, This
diepauee cometimes lasted & few weeks, sometimes over &
yeer; ' In these ceeee, adsimilef phenomenon occurred

in the “centrol“ batches, kept et'22° O. It seemed,
therefbre, that this typeée of diepauee was due - to. factors
suffered before, and not after, depoeition. It has been
' found difficult to culture these two epeciee througbout

., the yeer, a3 they sometimes tend to enter diapanse.-

The spring emergence peeke of the Callighor species
were almost entirely the reeult of batchee deposited
during October and November at Durham, snd September and'
Gctober at: Meorhouee... Earlier batches emerged during
the same year as depoeition, and, except in the case of
batches which emerged under really wintry conditione
(DecemberL all the viable part of the batch emerged
within}I - 2 weeks. Unlike the Lucille Species, the 3
Callippora=speciee passed the winter in the pupel-stege
snd readily emerged‘duﬁing epeils'of‘Wﬁuﬂ:ueather. |

P. terranovae prepupae deposited after August at

Moorhouee and after September at Durham completely failed.
to emerge. It hsas already been suggeeted that the 100%:'

overw:mtering mortality may be due to the unnatural
method of depoeition for this species (i.e. removal from
meat). Alternetively, it may be possible that this

speeiee normelly survives the winter by hibernation in

the adult stage.

_ Batches of gg‘terranovggjand the Galliphora'SPeciee
tended to emerge pver.a'eherter period than the Lucilia
epeciee - 1.8 the.individuale of any one batch behayed
in a more uniform menner. This was no doubt associated
with the tendency to dispause inherent in the Lucilis
Speciesa |
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On the whole, meat trap records appeared to folipw the
emergence patt.ern fairly closely, but there were some dis-
crepaz_xcieé; . In most cases there was evidence of & spring
meat .t;'ap pesk following the spring emergence peak, and of
a smér meat trap -peak; follomhg the summer emergence peek, |
The ca;lighora ',species, however, d:ld not é.ppear to. conform
to this plan. The present work has given an indication of !
differentisl mortality during. the prepupal' end pupal stages
only, whereas t.he populations caught in meat traps mainly
consiated of gvavid females, probably 1 - ; weeks 0l1d.,
There must be a considerable mortality due to predators end
unfavourable climatic conditions -during the "hoPper" stage
'before the wings have expended and the cuticle hardened,
@rahsm-Snith (1915) found thet _op;presaive- sultry weather
caused & high mortelity in adult flies. |

The deereé:se in viebility during late June and the
whole of July observed in the L. sericata batches end in’
certain of the F'c_all!jbhora batches did not genefaiiy appe&ar
to be caused bi too hot or dry qo‘nd_itioxis, although there
- were signs of f.hi occurring on at least one occasion at
mrhaz'n... ' , |

Examinatidn of the ‘conte'ntrs. }_o:‘ the goil tins after
ell emergence had rini,.shedlindiéafed § parasitiem of only
up to 6% in summer batches end also indicated that the
main mortality occurred in the prepupal stage. Some of
this mortality may have been caused by predators,
6. 8. beetle and aipferoua larvee, |

A statisticsl anelysis of the correlation between
the mean weight of L. sericata ﬁ;repupaé and  their water
content and their viability indicated that the batches '
of prepuﬁae had, up to the time of depoeition; an approx-‘
imately equal chance of s.urvivall. This conclusion had

glready been reached for L. sericata, C. vomitoria,

Co erzthr_oceghala end P, terranovee from an analysis of
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the behavzour of cuntrol batches. It hed also been
found - that’ the variabil;ty 1n the behaviour of control
'batches of L. 111ustr1s end L. ceesar was such that L

© fleld results of. these two species wsre only significant

B batch.. ‘ . . o
Bxperﬁments on ths changes in fresh weight and in

' watep content undergone ﬁy Le serioata prepupae: during .
‘the spring gave soms 1ndication that the prepupae 1nersase_
their pereentage of water at this tlme. .. In January, the '
‘mesn percentage dry'matter was 33,7 & l.u. 2. In May, this
had’ deereased to 28.2 s 1.0. . Totel fresh- weight rsmainsd
'approximately constant. } cousin (19*2) found that -
pupation of L. sericata was 1mposnib1e when the proportion
of dry'matter was above 29%. She found that. suoh,prepupae
mnst first lose some of their fat reservee gnd then drink -
water until thsy had reacned the necessary proportions for
pupation.' Mallanby (19*8) also suggested thet prepupae
drink water in the Spring before they are able to punate.




[

74
X,  SUMMARY OF FIELD DATA;

1, Batches of larvae of _L..'sericat'a_,,_l:a..._' caesiér_,._ -

L. illustris, C. vomitoris, G. erythrocephals and

g. teg;anovae were laid down at Durhsm snd Moophcms_'e-l

‘throughout 1948 end 1949 and ‘the latter half of 1947.

2. The active ‘season of the vérious- speecies was assumed -

‘o be the period during which the apecies oceurred in

meat treap catches. These were &s f'ollows--

' DHRHAM.:e S moonnmrsm.
| (1948 and 1949); '
L, sericats. 29 April tc' 18. oéi’.". 5 June to 18 Sept.
,f.'. caes'ai?,_ 29 April to 85 Oct. - 18 ma&'fq 16 Oct,
:I.11ustris. -3 April to 85 Oct. 18 Hay to 16 Oct. |
;c. vom.ttoria. 18 April to 21 Nov.' 18 Mey to 16 Oct.

c: exjxthmcephala. 5 April ‘to 21 Nov. 18 May to 16 Oct,
Pe terranovae. 116 april to &l Oet.' 15 June to 34 Sept.
@ The earlieat and latelt dates on which 1ndiv1duals

of the species were caught in either 1948 or 1949. _

&, The "perioda ‘during which émergence ‘occurred wore as

follows:- .
DURHAM, " MOORHOUSE,
‘L. sericata, Late Ma.y to - Mid June to |
_ B o ~ Eearly Oct. - Early Oct.
L. _ceesar, . Mid May'to = Mid June to
S """ Early Nov. Late Oct..
‘L. iIlustris. '~ Mid May to . Hid June to
S - . .. bhate Oct, Late Oct,
C.. voinitoria; - Barly Apr. to Mid May to
: T Early Jan, Early Dec.
B. erythroce hela:; Late HMar. to Mid May to
. =2 Eerly Jan. _ Late Dec,
P, terranovee. Mid May to Hid July to _
S S Late Oct, Early Oct.

At Hoorhouse all 'émergences started sbout a month later

end ended slightly earlier then at Durham,
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4, Spring emergence peeks occurred as follows:-

. DUREMM. ' '  MOORHOUSE,
L, sericata. e --June;*“ﬂfi-“-”““L "~ Late June,
L. cseséri - . Late Ma.y/nax-ly June. Mid June/Mid July.
L. illustrds, - . mid Mey/Mia .mne. -+ Mid June/Mid July,
'G. vumitbria$¥-f'“?”ﬂarly May.ﬁ S ; Early June,
c._ergghyoégghalaa Early Hg&.,:t .., i, Ho Peak,
Ez;ﬁggzﬁgovaé; ,W':,No Peak;::u- ... . Ne Peak,

Se summer peaks, due either to an 1ncreaae in viability

" or to a successive decrease in’ development period, or both,
were only obvious from the histograms in the case of

' Le_sericata.. L, 111ustria end L. ceesar betches were
'dqpqsitéd too irregulerly to preggn?!any pesk emergence and
C. vomi;qr;a; c,¢ergtprocephala and-é. terrenovae batches
emerged,within.suchla short ﬁefied’that'there was little
or-no’pdésibility of'apcumu;ation”into a peak. From an

exsmination of the relativé‘development periode and visb-

.'identify a period during which peak emergence was likely
.'to occur,. One would expect. en 1ncrease in the mature fly
ﬁpopulatlon 1 - 2 weeks after this period. The probable
pesk emergence pariods and the peak meat trap catch periods
weré as follows:- '

SUMMER EMERGENCE AND "CATCH" PEAK

Species. - Q  Pesk Emegggnce.;_‘{ Peak "Catch".
;. sericata. 1 '_late Aug. . , None,
Le '3’.’1111’18‘1:.1-15; ' late quly.  °  1late July.
L. cgsesar: - .. late Julyél" ST late July.
" C. _vomitoria. ' early Aug., - " “1ate Aug, /0ct.

‘C;-éfgﬁhfécéghéié; Aug{/ééély‘sébfv © l1ate Sept, /Oct,
" P. férrah6§éé; late July (?) - " None.




L. _cagsar-snd L, illustris are more fitted for development

" into the history of each batch lead one to the conclusion
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MOORHOUSE,
Species. Peak Emergence. ,Peék "catch",

L. sericata. early Sept. early Sept.
L, illustris. . @ ' &

L. caesar. o | -®

C. vomitoria. early Aug. f | late Ang;
up__hrgc_e_Lna_l_g. mid Aug. (9) ‘None,
P._terranovae. late Aug. late Aug,

2 Insufficient data.

6. From meat trap snd emergence records it appears that

under cool: conditions than L. sericatsa, In a cool
summér'sﬁch as 1948, the slow development of early batches

of L. sericatg prddnced a2 late summer peak, Wheréas & warm.

summer (1949) ceused more scatter. A more detailed study

that the extreme temperature conditions prevailing at

Durham in 1948 caused abgoﬁmal pehaviour.

7. In no case was it shown that summer temperétures or
dry soil conditions ceused the prepupae to zestevate or
enter diapause due to éryness, alfhough in one or two
caées it was possible that vigblility was decreased by
high temperatﬁres,
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PART THO - LABORATORY STUDIES OF BLOWFLIES,

XI1. EXPERIMENTS ON THE LARVAL STAGE.

(1) Determination of The Puration of The Feeding
. Period of L. sericata Larvae at 261° C.

' I.arge batches of L, sericata egge were obtained
from t.he culturel end hatched 1n the usual way, on
hatching, the larvas were plaeed. together with some ‘
glieeps’. "1ighte" on a layer of sewdust in a maggot—pz-oof
tin, and the whole was put’ into the 'breeding cupboard,
running at a temperature of 2613;° Go |

When the 1arvae were 1 - 2 da.vs old, a standard _

| number-was eounted out (using a camel-hair pa:lnt bx'ueh) ’
placed on a larger piece of "lights“ eontained in a large
- petri dish, In the 1949 experiments, a thin- layer of
sawdust was placed on the bottom of the petridish 1n order
to prev_ex}t.the larvae from being drowned 1n the meat ju_icee.
The petridish was placed on an ﬁierted Jar over a maggot.
tin containing 8 thin layer of sawdust. The maggot tins
were eearched twice a da.v for prepupae end their numbers

recorded.

RESULTS.

Table /2. shows the number of hours each batch required
‘to £inish feeding. There was considerable varigbility
in the results, especlally in the .case of a batch in which
the eggs ?"_761'6 hatched overnight. - Also, there seemed to
be considerably more larvae leaving the meat during the
night than during the day, even sllowing for the fact that
the "night"period was 6 p.m. to 10 a.m.




Teble /2 The Duration of Feeding Period of L.

sepicata
At 264% |

Fin:l.abed Finished  Finished
' Feeding - Feedin.g , Feeding

1948 - hours - hom* R " hours
2 Dec. 93 -1i1 115 <119. 160 - 166
6 Dec.® 78 - 96 127~ 1Lk 127 = 1hiy
1949 e |
26 Janda) 96 = 111 96 - 111 119 - 135
26 Jan{D) 119 ~ 135 119 = 135 o 143 = 159
11 Peb™® 100 « 112 423 - 134 12 - 136

. Table 13

Food per Hour of the Day and Night
Date  _lith Lth  Sth.  5th 6th  6th . Teh . ..

Day Hight Day TNight Day Night Day
2 Dec- ‘ . 0 ' 2.0 o Oah - .1_".‘3 0.2 953 0.1
6 Dec. © 1.0 - 0.0 .15 0.5 50 0.0
26 Jan.(A) O . 3.5 Ok 1.6 0.1 0.2 . 0.0
26 Jan.(B) © 0.1 0.1 L8 0.0 2.6 0.0
11 PFeb. °

»T‘g_‘bl.e; 1%

| 3rd uth Ln'.h 5th 5th 6th 6th
D-a"‘-’h_ Night Day Nigst Day Nignt Day Hignt
949 '

MMer. 15 - 13 0 62 2 - 6 6
30 Her. 0 7. 5 . 12. 0 .2 5

.% BEggs vere hatched overnight
zx Exemined at 12 = hourly intervals




(iii)

-during the day.

78

g.n_z The Effect of Diurnal Mthm on The Duration of

The Feeding Period of L. sericate Larvse.

Experiments were continued on similar lines as before,
but the maggot tins were exemined at 12-hourly ﬁ;tervals
(10 a.m. and 10 p.m,).

RESULTS,

Table /3 shows the aversage num_b_ér of larvae miérating
from the meat per hour of the day and of the night.
Considerable more larvae left the meat et night thsn
during the day. '

£ébd) The Effect of Constant Light on -mlly—l?ed L. sericata

Larvae,

METHOD,
similar experimente were carried out under conditions
of cOntant light produced by sn electric light buld

sugpended over the feeding larvae,

BESULTS. | __

: Table /4 showe the number of larvae leaving the meat
during éaé.h da,y and night. Thelrle"-wa no tendency for the
larvae to leave the 'meat during the night rather than

DI SCUSSION, |

The average feedi-sng time of L. sericata larvae st
264° O, sppesred to be from four to four end & half days.
This period was slightly longer then the normal feeding.
period required by L. sericata larvae, probebly due to
the fact that the fully-fed larvse spent some time esceping
from the petri dish into the surrounding sawdust.




79

Gousin (1922) fbund the feeding period of Ls eericeta to
be 55 houre at 25, 5° c. d 38 houre 45- min.uat“ee Ce
ghe_d4id -not, hewever, use the time at which the larvee-
left,tneirufbod.ee the end-point of the feeding periloed,
Ineﬁead,-ehe'ueedlthe following technique, Firee, ene..
took' 1,000 larvee brought up at yarioue temperatures and;
by weighing them 100 at a time, she established a mean

full—fed weight.. She .does not describe thée stage at

which ehe weighed theee larvae, but does deecribe larvae
with full crope ee “firet etage prepupee“ ’ Having
established a'meen full—fed weight, ehe then ‘renioved '’
betchee of 100 1arvae at intervals from her feeding
experiments end weighed them. When these had reached
the established "full-fed weight“ ehe considered the .
batch to be fully fed, It therefbre seems probable that
eheieonéidereﬂ her lervae to be fully-fed at an earlier
stage ‘than in the preseat experiments, . .She slgo found
theefeii-5rd!inetar}1arvae’were-gepehie.ef.pupatien,'
.;~The preeent“experimente,aleogshoeed that the lervse
aid notlleeve their food at a conetant rate, but ﬁreferred
to migrate during the night rather than during the day.
This preference could have been due ‘to an inherent diurnal
rhythm in the larvae, or, alternatively, due ‘4o a photo- s
phobic reeponse.! Further experiments proved it to be
the latters .
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XI1, E}@mmws ON THE PREPUPAL AND PUPAL
- STAGES. | -

(1) THE: EFFECT QF LOW mmz-,mms on Lo SERIC

. :Over the: period during which’ the following low tenper-
'atuz'e exyeriments were perfomed, breeding was be‘i‘n_g. Icerrieﬁ
“out at @ sngnuy lower temperature (epproximately 24° c.)
than nomally, ”his meant that larvae were not fully—fed
‘and’ prepared te leave the meat until 5 days hsd elsapsed
‘fyom the ti.me of egg-laying. g By that time they were . .
ehiny end pinkieh 1n colour and had digested all or nearly
a‘_l.l of their gut eontente. . Larvae removed after only 4
daye were el:lghtly aneller, whztieh, with their crops full
of food. . : ‘ o

The experiments were carried out using two teznpeﬁ- N
aturel, nely -4 G. end +59 .G, 9 prepupae -0f various agee, -
and dry, "normal“° or well—danped eawdnet. '

GROUP oi_m = .. THE EFFECT OF -4° ON FULLY-FED (5-DAY) -
" LARVAB,
m'.men. o _

Rnly-fed larvae (5—day) were counted out in batchee _
of 100 end placed in "normal®. sawdust ‘in honey Jars. The
.honey ;jere were then placed on the ice~-box in the refriger-
ator (-4 Ce)s - ' these weré removed at intervals and placed
in the control incubstor (22° €.). The contents of the

Jars were exami-ned deily for déesths, pupation smnd emejrgence..
BESULTS, - | | - o |

. Table IS5 showe the percentage pupetion and emergence. |
There appeared %o be a double mortality effect:-
(1). A mortality during the prepupal stage of up to

_ about 50% |
(2) A mertality dnring the pupeal etage of up to & further
40=T0%. "

& i,e. just slightly demp, as used for control batches.
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G&!OUP TWO TEE EFFECT OF n.XPGSEIRE '1'0 -4% G. on L. IcAgA
RIS LARVAE oF DIFFERENT AGES. . L

METHGD. B T

Larg_e batches of 1arvae were x'eared as’ bafore end

gz'oups of 100 larvae were removed fram the feeding tin

4, 5, 6 and 7 days: after oviposition. 'me larvae were

placed 1n "norma]." sawdust 1n honey jers as before, and ,
subjected to -4 c. .for 18 hoursa Pupatlon was recor&ed
as before ('I'a‘ble 16. ). _mergenee records were apoiled
owmg to overheating which occurred when the incubator '

/

capsule brokac
CONCLUSIONS. |
- .Res;istancé«to 'cold appeered to incréase with 'age;
I ' : _ :
. GROUP-THREE ~ COMPARISON OF THE MORPALITY OF PREPUPAR
it OF .VARIOUS. AGES KEPT.IN DAMP AND IN DRY
' -SAWDUST. AT ~4° O FOR:18 HOURSs
METHOD, =@ P S |
" .@roups’of. 50 prepupae, 4,5 &nd 6 days old, were .
‘placed in demp ‘end in dry sawdust in honey jers end
‘mibjected to <4° G,: for 18 hours., , Table!7 shows %
.p\ipation-. after trensferring the prepupsde to the control
mcuﬁa‘bbi','«' This time a difffex%enti'atién was .made be‘!’-'w'e‘n’__
normal pupa_e-'and_, pupse which hed failed to contract,’ |
- remaining l'arVa—lik‘e.’i'n shepe;: . .
QONCLUSIONS. . o
Mortality was much - h.ighez- amongst those prepupee
which Were-kept in demp sawdust than in dry.- HNot only
was theféi- g greater mortality in the prepupal stage, but
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meny of the pupse formed were o_‘i", the uncontrasted typa
from which there was little or no ém'ergenee."- -

_DOUR = SUBJECTION .OP Lg f%? AND P, ANDV%
'PREPUPAE 70 4« 505%.0. FOR 1 - 40 DAYS,

M .
‘ Batehes of B0 m:.y«-fed lawae were put into honey

jers with some "normsl" cawiust end the jors wers placed
on the floor of the refrigerator, - The temperature. in
this region fluctueted ’ce?.ween.é;e ‘Co MG 5:,8° Ca Jarg
were. removed to the control inaubator (52° 0.) st intervals
of soveral days and the contents examined daily for pupat-.
ion end emergence. : '» Resulte are, chowa m-.i?ables l&.o—ls‘.
CONCLUSIONS, _ | _
(1) Mo diapanse effect was prodiced by subjecting either '
;gg sericate or P, terrsnovee to 4 = 5,5° G»
Subjection to this tempereturs .m,erel.v r*etarded

dgvelopment for the period of eubjection,
P._terrenovee prepupée readily pui:ateﬁ et thig
témperature and even 30% of the I, serigata prepupee
hed pupated after 12 days. '

(2) 1In gll cases more then 0% of the prepupee achieved
_normel pupation, but the longer periods 6% 4 - §° ¢
aid csuse @ decrecase in the percentage emergence. of.

s I-.,f ' -ggr’i.catg. ' m--uncoz;waeted puﬁae ﬁém formed, |
' GROUP FIVE - SUBJECTION OPF L, SERICATA, L. ILLUSTRIS AD

| . @4 BRYTHROCEPEATA t0 4 « 8,6° ¢, FOR VERY.
. 10me PERIGDS,
MEmEODY -

Groups of fully-fed larvee end "normel” pewdust were

placed in honey jare and deposited at the bottom of the
refrigerator. They were periodically exzsmined fop
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pu’pation end emer'gence.. s::me Jars were removed to the
incubstor. (22° C.) after long periods, othere were kept
in the refrigerstor until the insects had either emerged
or died. - |

RESULTS. o L )
(1) A jar of L, serieata prepupae were removed aftez.' 50 .
days at 4 - 5.5 c.__ N _25% had died, none had pupeted,‘

_ but 50% completed pupetion within 5 days of ‘neing put
) -into the 22° C, and. emergence begen after 11 days.

(2) . Four jars of L, sericata prepupas,kept in the
..-_:,',e_f'rigerator ;gdefinitely, .fa,iled to puP&téo . I!_L..fye,';f, B
;_9 months ebout 10 - 20% were elive.

(2) Three batches of Lo illultris prepupae » kept :I.n the

. refrigerauor :I.ndefmiaely, produced 15 - 50% pupee end
5 = 10';‘6 imagos,  The remeining larvae died, _
: Exemmation oi' the dead pupae showed that a high
- proportion of ful'l y—fomed ﬂies died in emergen ce.
{4) One large batch of C. erythrocephala prepupae ’ kept

1n the x'efrigerator, ell pupated within 2 weeks.
_ 'I'here was 20% emergence within 12 weeke. The majority
- of the .tnagos, howe'Ver, although fully femed, failed

. to emerge.

(11£) . THE EFFECT OF LIGATURES ON EARLY AND LATE STAGE
_SERIGATA PRRPUPAS,

mnmon. |
Larvee which had fed for four, five and 8lx days 5

wex;e ‘iigatured :l.n either of two poaitionss-"d ._

’(,1)_ “Head" - 1.e. Jnst. in front of the region of the

. . __e_o_rp,us ellatum

'(é)’, ',:_ﬁmqqle“ region,
The iarsr__ee; were then plaeed 1n jars with mormal sawdust
and deposited in .lth_e, 22° ¢, _in_,tmya,tp___r.. ~ They were ‘examined
dsily for pupation end deaths..
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REsbiés; | |
The younger prepupae 'tended - to pupate only on the

51de of the lzgature which contained the corpus allatum.

In suma.caaes the "héad" ligature had_obviouelJ.bean»made

hehind‘inatead of in frant of'this organ. “The older

METHOD.

TWG groups of prepupae were used.- one gronp had been
suhmitted to the cold temperature after. four days feeding
time, the other after five days. The prepupae were '

ligatured with cotton around the middle.
RESUL Bo

All of the 5-day larvae died. of the 4-day larvae,
seven died and the anterior halvea only of the other three
pupateég

L;ﬁ) DI§§USSIOH.
The fore—going expertment- showed that L. sericats

prepupee increased in resistance to cold with age and
dryness of their énvfronment. Cousin (19232) .subtmitted
prepupds of three different ages to -10° G, and found that
the cldest survived best. .Hodson (1937). found thet -
cggogga cadavennia ( 2 ) prepupae survived best in.moist

" goil ai temperatures Just above freezing point, but dry
soil favoured. survival below freezing point. From
experiments,pn:L;ﬂserieata:prepupae, he concluded that
soil molsture does not‘affect resistance to low temper-
atures-ﬁnt;l,;t_is present in quéntities greater than that
which can be sbsorbed by -the soil. ~He sug@ested that ics
crystals pierce the body wall and actuslly 1noeulate the
body filuid casusing partiai hydration of the tiésuesg
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It seé@s ﬁrobable that, in the case of young prepupae,
the chp contents might also freeze, with eerioﬁé
consequences, . ' |

The production of uncontracted pupse from which there
was little or no emergence was cbaracteristic of subjection
to gub;zero temperaﬁures combined with a demp environment.
COusin:(lgsz) also produced sbnormal pupse in this menner,

Exposure of prepupse to temperatures round about the
threshold of deveiopment (¢ - 5o 5° C.) merely suspended or
greatly retarded déveloPment. " No permenent dlapsuse
effect wes produced; thé prepupse resuming development
soon after their return to control conditionms. Normal
pupation occurred, bat theré was a decresse in the percent-
age emergence. Cousin (193?) fbund'that there was some-
times even a slight acceleration in rate of development
after a period at 5° C.

éhen kept permsnently at 4 - 5.5° G, C._erythrocephala

readily pupated, L. illustiris less readily and L. sericata,
in one experiment, falled to pupate at all, The fact that
20% of the L. éericata prepupae pupated at 4 - 5.5° C.
in snother experiment, suggests that the physiological age
of thé prepﬁpae at the time of subjection to a low temper-
ature may be important. If subjection occcurs prior'to
the circulation of‘the'“pupation hormona", then the action
of the latter may be retarded pf completely arrested.
Emeréence from pupee kept at 4 - 5.6° C. was very
poor. The fact that development proceceded until the
imagos were fully developed and terminated with death
before emergence, indicated.that there was some vital
lack at this time. The water required for the process of
emergence .mey well have been used up during the greatly
elongated development period, with fatal results.
The readier pupation and emergence of C. erythrocephsls
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at 4 = 5,56%:C.  fits in with the date from field experi-
‘ments on the temperatures necessary for pupation snd
‘emergence. - Graham—Snith (1915) postulated a critical
temperature of emergence for 'each species, ‘with & slightly
lowercriticel point. for: pupation._ ' '

LIGATURE EXPERIMENTE. - .

A detalled discussion of the physiology of pupation
18 not ‘relevent to the present work: Suffice it to say
-that.naﬁnel {1949) “suggested the ‘developmen' of &
fpupation honmone"-dnring-the-prepupal'stage”which déstroye.
WEissmaén’s ring end the action of a " juvenile hormone®.
Thia”activity'wbuld éommenca in the vegion of Weissmann's |
ring and the effect would travel backwards snd forwerds
from this region. - Hellanby (19*8) 1igatured early and
late stage Ce arxthraceghala prepupae in the mid—region
and fbund that whereas énly the ‘enterior half of early
stege. prepupae pupated, ‘both .halves of late stage prepupae
pupated. P ' '

.The present . experiments on L. sericata prepupae have
_yielded similar Pesuits. Namely, the older pupse
pupated pompletely,*whereaa the_youngeb ones buﬁéte& only
in thatd:egioﬁ vhich eontained Welssmann's ring. Early
stage L.  sericata prepupae which had been kept at 4-5,5° G
for 50 days, when ligatured around the middle, only °
pupate& at the enterior half. = This indicated thaﬁ'thé
movement "pupation hormone” had been inhibited by the low

temperature,
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XV '-.gxpmxmgmrs ON_ THE IMAGO.

(1} TEB EFFECT GF GLIMATIC GONDITIONS QN L. SERIGATA
| FEMALES, - S

Wild L sericata females were obtained from meat -
traps and placed 1n cages. under normsal culture conditlonspv
The following day, and then et approximately weekly ..
interval-, eggs were obtained from them and from culturen
flies; - The batches were brought up under identzcal '
conditions (i.e. nonmal culture conditions in the breeding
cnpboard which was running at 26,5° C.).. When the larves |
had finished feeding, batches of 40, 50 or 100 lervee were
counted oﬁt-énd plaeed 1nidﬁﬁp,aawdust.in jars in en
ihéﬁbaﬁor rﬁnnihgfat:22°'c.. The Jars were serated dailj,
by tipping the contents out.on.to & large piece of -paper,
Thevﬁldes of the jers were démﬁgned ﬁeekly;, Pupation and
emérgénce were recorded deily,. | |
RESULTS. -

*29

Tables:JAshowt the number of days each batch required
for pupation end emergence. Specimens of L,hsericata
females caught in the field from the middle of Septembér
onwards gave'riae to prepupae with a tendency to enter
diapeause, but this characteristic could be obliterated by
a period of ebout & fortnight under cul ture conditione.

() DISCUSSION.

The above results indicate that the abnormal
behaviour of L. sericata_females during the autumn wee a
direct result of climstic conditions on the parent end not
an.inherent characteristic. Cousin (1932) found that
badly~fed females gave rise'to prepupae which tended to
enter dispause: or possibly the cooler Autumn weather had
sn effect on the develOping ova. Dickson (1949) found
that diapause in Gr;pholitha.molesta (Busdk) larvae wes

controlled by the daily photoperiod, provided that the
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tempera"i:ure wes medium,  Maximum diapa:use was produced
by a lz-hour photoperiod. He also fou.nd that the
‘photoperiod had no effectlén L. sericata larvae, No
_experiments have been carried on’ these lines for

‘L. sericata imagos.
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WEEKLY % EMERGENCE OF L. SERICATA

T _{Fram batches_depoeipeﬁ during the

| Date of May | 5-11 | 12-18 19-2§ June |39 [10-16|17-23
Deposition| - 4 | June.| June.| June | - July |July |July
) Juned Jul '

1947
‘28 July 1.6| 0.5 | 1.5 | 1.0

«

15 mgust| 0.5| 2.0 | 5.5 |14.5 | 2.0 | 3,5 | 1.5

20 August "B+0 [29.0 | 6.0 | 3.0 | 3.0 | 1.5 |
6 Septs | | 4.0 {20.0 {10.0 |0 | 4.0
20 Sept, | 0.6 | 5,0 | 30 | 1.0 [0 |0.5°
26 April 15|/ 0 |05]|0 |0 |0.5 |25 |
14 May
15 qune | .| S O R P I I Y
5 July
4 Mgust

TOTALS: | 2.1 | 4.0 [19.5 [69.5 (210 |7.5 |9.4 7.1




92

AT DURHMM DURING 1948,

bloé;fig seasons of 1947 snd ':1945}_.

= . : t> §§ - 2 §3—

24-30 July | 7-12 | 14-20 21-27 Aug. | 4-10 |11-17|18-24 sept.
July = 6 | Aug. | Aug. | Aug, | =~ & | Sept.| Sept. | Sept, |«

. Augt . . - Sgpto . Oct,
1.0 | 0.5 | 5.5|16.0 |26.5 14,5 | 2.5 0.5 | 1.0 | 0.5
| 0.5/ 1.0| 8.0 255 |11.0 | |
0.6 | 0.2|0 | 0 | 1.8| 2.6 0.8
0.3 | 0.3 | 0.3| 1.3| 5.0

2,3 | 24,0 | 0.3 | 0.8

1.9 | 1.5 | 6.9 |25.3 | 58,8 | 3004 (26,7 | 0.8 | 1.3 | 0.5
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WEEKLY % EMERGENCE OF L. SERICATA

(Fx_'om batches deposited du;-lng the

‘ N 28 25 T
. Date of -31-2"% May [4-10|11-17|18-24| June|2-8 |9-15|16-22 2'!-29}
Doposition|ilay |- & |June|Jduns [June |~ 1 [July|July|July | July

June July N
1948 .
26 Apr. ‘ 1.5
laMey | 1.0 | 0.5
15 June . 0.2| %.6 | 2.4 | 0.6]| 0.4| O /| 0.2
5 July | 0.7 | 6.3 8.0(12.3 | 1.3 | 0.3| 0.3 0 |0 | o0
4 mg | | 0,3 1.0 2.0 | 2.2 | 1.0} 0.3} 0.7| 0.8 | O
24 mg. | - | 0.5] 4.0|22.3 |14.0 | 10| 1.7| 1.3| 1.3 |
10 Sept. 0.5| 2.5({20.2 |14.3 | 4.0] 1.8| 0.5 0.2 | 1.0
24 Sept.| 0.5 | 6.8[14.3(10.5 | 2.3 1.5
22 Oct. | |
7 Mey | | | | a0|20| 25| 8.5 6.5
29 May o o - 0.8 0 | 0.5
11 June R | | '-: j |-
9 July . o | . C';;)A |:24.0
25 July | \N.«”QJ{\L {%loj6.q |
8 Mug. -j// "
20 Mg. '
3 Sept.

roraLs: | 1.2 |13.5|z0.2|84.0 [z6.1 |12.9 |7.5| 8.5| 18.6| 32.0
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AT DURHAM DURING 1949. |
-blowfly sessons of 1948 snd 1949).

- |Jaly|6=-12{13-19| 20-26| Aug, [ &~ 9|10-16|17-2&|24-30| 1- 7|86-14]|15-21
- 5 |AMg, |Aug. |Aug. |- 2 | Sept|Sept. |Sept.| Sept.| Oct. |Oct.|Oct.
. ‘mg. . S K RN KR ... - SEEt S K- -. .. ISR do. . .

| 0.7 |0 0.3 | _ | BT
1-0.8| 0.7

6.5 5,0|14,5 | 5.0 |-2.0{..0 |.4.0 |.0.5 |.. |
0 | 2,0| 9,0 |.8.5 | 1.0| -1.5|- 5.5 |- 7.0 | 1.5 | 2.0| 4.0/ -0
0.5{ 0. |20 0.5 .0. | 8.5 |0.5|.2.6| 1.0} 5,5 0.5
1.0l 0 |0 |10 ~ '

"200. '-..4"5 "400 . 1P5- N

. 700 005_".

8.5| 9.0|22.8 (18,5 | 8.0| 8.5(14.5 | 8.0 [11.0 | 4.5| 9.5 0.5
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WEEKL!’% EMERGENCE OF L SERIOATA'

sFT
S—_No L. ser:l.ca

om betchel deposited

“dsposit

atches were deposited’

Date of’

Deposition 2420 Ju
P July |-

Aug.

1 21-=2%|

1948,

15 June
5 July

24 mgo

y 2]

0.2
0.6

ZOTALS:

[ I

| 0.8

WEEKLY % EMERGENCE OF L. . SERICATA
( From bat cheé deposited

Dgggsigfon]’d-l@* 11-17|18-24 J‘unel g-8 25-29
June| Juné |June |- 1 | Ju: July |
1948. |
15 June 2,0 | 2.0 | 8.0 1.0 |
5 July 1.2 | 0.7 0
4 Aug, - 0.7 |
24 Mg, || 2.3 6.7 | 7.0 | 3.7 2.7
10 Sept. | 0.3| 2.3 |11.5 | 6.5 2.0
11 June
25 June 12,0
o July
25 July
8 ‘Mg,
20 Mug. |, |
TOTAL‘S-:-J_ 2.6121.7 [21.8 [17.9] 18.7 |
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AT MOORHOUSE DURING 1948.

during 1948 only). ...
a jMoorhouse-énr ng 1947, ‘< R

Mg, [4-10|11-17 |18-24| Sept [2-8 |9-15[16-22
- 5 Sept Septo Septe - 1 octp ch-o OGtu

-

0.8 %8| 2.4 | 0.4 0.4] 0.4
0 ' 6.7/ 2.0 | 0.7 | 0.3| 0.3

- lolo: lo | o o o] o6
_0.8|10.8| 4.2 | 2.1] 0.7].0.7 0] 09| -

{ i

AT MOORHOUSE DURING 1949.
during 1948 =nd 1949,

July|6-12 [13<19 20--2,6’--.&1@. 3-9 (10=16 |17-23| 24-30 1<7 |8-14
- 5 |Aag, (Aug. |Aug. (- 2 | Sepy Sept|Sept.| 8ept. Oct.|Oct.

[0
o
o
o]
o
O
°
L)

0710 L0 | 0eB ]

2.5 (2.5 | 0.5
4.0| 1.5/ 0 . 2.0 | 0.5
6.0 | 2.0
 2.0] 2.0
| | 840|.'5.0 { 10,0 2.0 | 2.0
_ 1 0.5 _
_5.&| 5,01 310.5] 4.65]4.5 | 0.5 |

o
i 3
fen

ik
|

8.7} 1.5 6.0 ] 7o
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CATGHES oF L.

N

SERICATA IN MEAT MAPS
94 '

| Durheam ) ‘ qufh‘ousi
Week Ending| . 1948 | 1049 1948 | 1€
T T S e e |
— — Records)
29/30 spr.  J| 0 | 4 4 0 0 -

6/ 7 May. 2 0 2 of o -
13/emey, | 8 | 5| 13) 10| of 10| -

20/21 Mey . || 49 | 87 |136| 9| 3| 12 -
g7/ Mey |17 | 20 | 7| 43|12 | &6 [ -

3/ 4 June | 16 9 | 25| 21 |(=1+] (B2(.. -
J0A1qme | 7 | = | 10| 86 A -l
17/18 qune | 22 |20 | 52| 24 | 22 | 46 | -

24/25. June & |15 | 18) 57| 16 | 73 || 8

1/ 2 July 9 1| 10f102| 76 | 179 | 4

8/9.July: |12 | 1| 1af170| 89 | 259 -
15/16 July || 12 8 |" 20145 |174 | Mo | -
ap/o2 July. || 25 | 16 | 41| 81| a7 | 118 1. |
29/30-quly || 77 | 25 | 102|103 | 55 | 158 1 ﬂ

5/ 6 Aug. 30 |12 | 42| 94| 40 | 13¢ || 1 1
12/13 Mg, 13 5 | 18|| 92 |106 | 198 0 |
19/20 . Aug, 46 | 19 | e5( 115|106 | 221 | o !
26/27 mg. || %1 8 | 3| 5| 47| 52 - Ii
g/ 3 sept. || 22 |10 | 22| 26| 8 aa | - |

9/10' sept.’ || 11 | o | 20| 85| o 8| - | {
16/17 sept. z s 6108 2 ' 110 -

23/24 Sept. 2 g 5 2.0 2 -
20 Sept./ 8 2 5| 52| 1| 58 -
1 octe - |

7/ 8- Oct, 4 & | 7|104| 0| 104 -
14/15 Oct. 0 1 1|l so| 8| &8 -
21/22 Oct, 0 0 o” 42| 1| 44 -
28/29 Oct. 0 0 0 1| O 1 -

‘¢ L. richerdel.
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WEMY % EMERGENOE oF L. II-'LUSTRIS

: {From. _batehes de _osited

-28
Mey

Hay |5-11.-18 .|
=4 [June |June.

R .. A —

-2« '
¥ |July

1948,

& Mg
24 Aug,

..........

18 oct.

.86 Apr.
18.dJuly

e 0

40

10.0

6.0| 23.0 2,0
2.5/ 12,8410
: ?mof' , :!-4-'00 1,23

8.0|.2.0 . 30|

10:0| 2.0 |0:5

) 6’930

06:5 )

:-10’0

5.0 |21.0

25 62,5(60.8

lo

WEEKLY % EMERGENCE OF L. ILLUSTRIG

( Prom batches degoaited

Date of
Deposition

May

20

.-'-

May
R

4—10

June

15 quly
& mgs
24 Mg,
10 Sept.
1949,
11 June.
0 July
10 Sept

Hil

22.0

June

Py
28.0

2.5[. 2

27.0.
26.0

28.5

55.5

15.5




AT DURHAM DURING 1948.
during 1947 end 1948).

24 | &1
«30 | July
dJuly| -6
M§u

14
Fel3| =20
mg. | Aag.

-27
Alg.

21 28

-
"‘

99

Ag,

-3

SQJEQ

|4-10 (=17

Sep. | Sep.

18 [ 2
“24 Ep-

Qct,

2=-8
Oct.

9-15
Oct,

-22
Oct.

2.5 68,0

28.0

15,0

5.0| 4.0

2¢5 0

28.0

15.0 0

5.0 4.0

AT DURHAM DURING 1949,

during 1048 end 1949).

18 | 26
«24 | June
June| -1

2=8 | 9=156
July| July

16
~-22
July

2&
July

A

July
-5

mg.

1.0 O
2.0
5.0{ 2.0
6.0 O

0.5

100

0.5

14,0 7.0

2.5

100

0.5
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WEEKLY % EMERGENCE OP L. ILLUSTRIS

' ‘nIs—TEE:;253JB:;’IEf’I§:(ﬁEITé:TFTSTﬁPi:1;§:1§f4-i

Date of | 21 (28-(May|ll (18 |25 |Jne|9- |16 [2% |30 |y
Deposition |-May|May| -4 |Jdne|Jdne|Jne|-2 |Jly|Jly| dy| 1yl =6
_ 4 [ Jung NP N I 7 5. R ' Aug,|

1948. | '

156 June

16 July |

4 Aug.
24 Mg, )

WEEKLY % EMERGENCE OF L, ILLUS"'RIS

(From bat ches degosited

G 7 Iy T T =TT e

Date.of*i 120 | 27" |'May |4-10{17 . |24’ Junéfz-e' éQiﬁ
Depoeition| May | ¥ay |-3 | June June June- -1 |July|duly
o |Jenel - __jJu -
15 June | - | 1.0| 4.0| 2.0 5.0 7.0| 5.0
16 Jaly | || 2.0 2.0]
4 Ang.,' T 2.5
24 mg. | 1| =0 9.0| 5.0] 7.0| 8.0
11 sept., | | 8.0/.20.0(24.0| 4.0
25 sept.| - | | 2,0 4.0 4.0/ 2.0| 2.0
1949
11 »Jiﬁxe
9 July ’
20 AMag.” '
ggggggéfu 20| 7.0|28.5|26.0]/46.0]19.0




22,0/ 28,0 12,0

140

1.0

10.0

2.8

AT MOORHOUSE DURING 1049, .

10“0,5

1.0

15,

o

0.2

0e &

.oa'

3 0.3

16,

—0201.120/.18.0)

]_:"l! =l LB

0.3l g




o2

Total

1 Total

27/28 Hay
&/ 4 June
10/11 June
17/18 June
24/25 June
1/ 2 iy
8/ 9 July
16/16 July
22/2% July
29/30 July
.8/ 6 hng¢
12/18 Aug.
19/20 Mg,
26/27 Aug.
1" 2/ & sept.
9/10 Sopt.
| 16/17 sept.
23/24 Sgpt.

20 Sept./l1 Oct.

7/ 8 Oct.
14/15 Oct.
21/22 Oct.
28/29 Oct.

11

80
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.
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APRENII X, _ 103 L,
WEEKLY # BMERGENCE OF L. CAESAR

{Prom batohes deposited

Date of | <21 |-88 |Mey |5-11|-18 |-85 |June |39 | 18 | -2 |-z0|
Dopoeition| Moy |May (=4 |June|June|June|-2  |fuly [July [July|siy
e S3RE | qowayl P 1 1)

& octs || 27| 50| 2.0 7.0112.0p2.0| ¢.0| 70| 20] - | <
wa ||| ! ! .

14 Hay |
5 iy S | B
4 mg | | | |
goratg: | 2.7] 6,0 | 8.0 |7.0 p1,0 h2o] 4.0 | 7.0 [1.0

o
o

. Date of |t
Daposition

4 ey | N E:
Bauy |G
4 Mg

10 Sept. -
32 Oet,

a0 |
18 ey | 20
26 June | - | 1 =
26 July |
8 Mg
20 Aug.

oo

-29‘5 105 0.5 0.5

%% RN

2 g

f 8
o

O O

I S YR
o
o

oM

12 lso |28 (13 76 ha.s[10,5|2.5l51.8




'AT DURHAM DURING 1948:

au

ring 1947 end 1948);

———

104

~6. |Aag

[

<27 | mgi| 4=
ag|=& | Bepa

28

z10|-17

Beps

S
-24
Sep.

<1

25 .

2-8 |-15| =22
Oet |Oct] Oct
JOetl. 1. .4 ..

s

-
~30
oct

5
Octs
-6

- JHov.]). .

26.0|17;

2.0

1;0

2.0

{Jg..

IG
&
®

(2]
™
Ry
(o]

1.2:0

1.0

AT DURHAM DURING 1949:.
guring 1048 end 1949);

32
Y

B8

20
July

2.0 .

Mg | Angs

.:.“3
6-12]-19

Téﬁ'

~86.
Augs

o e

a9

A
-2

Seps

-16
Sep.

=23
Sepé

0:5

J;

0,5

> |

1 e8!




10§

WEEKLY % mERGENCE OF--'-IF&_-.' . GAESAR
{Prom b_atchéadebéited

—— 15 |22 [0 Tig (19 (28 [ [ [I7 22—

~ Batch [|-21 |-28 | May | 5-11|-18 |~25 [June|2-9 |-16 |-2% |-30

Lald Down|May |May | -4 - |- June Jﬁne-June.é2- duly|July|July|July
7

Approx. | . .4 | gune| . o _JJduly 1
o | = 1 —

6 oct. ; 0.5 1.5] 2.5 15,511
15 qune | 1 I P
5 Juy- '

4 mg.
11 Sept. ‘ _
TOTALS: | N 0.5| 1.5/ 25{15.5/11 [1

:{rﬂ ¥

WEEKLY % MERGENGE 0]? L.':-GAE-SAR

- L ﬂ;‘mm batches degosited '
'-’M'o-';? -y’ :‘.zahql.—.!o ot [ 1824} uwTe) a9 | -5 |1 _:1_'_ 23- |

29

e Mg [-30] Tne [ Tna | Tnef-17 | 34 | 3ty | si” | &3

15 qume |- , 112 [ 2 (& [4 [6 |2
Csauy | | . | 7 s t2 |2 ]2 {2}
sma | | | R I - I R
11 Sept. | | rasfee feo |7 |4 Ja | |

1049 | |
25 June j : N 7.6] 9
25 July | |

8 Aug.
20 mag. |~ | .
TOTALS: 1 - [15.5(230 fa2 [16 Ja1 |ie.5h0




K | 106

' ﬂur!.ng 1947 a1 a 1,9@ ! )
July| 7=13|<20 | =27 | Aig.| 4=10]-17 | =24 | Sep. [2~8 | 0=18]-22

6 | Aug. | Aug.] Mg, -3 S6p.| 52ps| Bep.]«1 . |0cte| Oct. [Oet,
Lgng. . L 1 Sep. . 1 . {0ct, 4 F

2 1,86

lo
&
fo
B
)
i

!

.- AT MOORHOUSE DURING 1949, .
during 1948 end 19#_9;,.-_

“faon, [a-12 [nrg _-z;s‘ja'rnu, 2-¢ [io-16 [17-23
ﬁng‘.l Rhs Rﬁls Rlsq r‘2$¢.?. S.'P S-l.g. WSGP. »

2

10 | 18

{on

foo
o
3
- :;-o
L

E@r




Apgendii.

lO?

. ... CATCHES OF L. CAESAR MALES IN

MEAT TRAPS AT DURIAM DURING 1048 AND 1049,
MEAT TRAPS AT DURHAM DURING 1948 AND 1949 L D0 2062 BN 1949,

‘Week Ending Trep | Trap | Total | Trap | Trep |Total |

. 1_7/13:. June. .

24/25. June
l/ 2 Jaly
8/ @ July

15/16: July

22/2% July

' 29/20 July.

5/ 6 Aag.
12/12 sug.
19/20. Aug.

. 26/ 27 Aug.

2/ % Sept.

9/10, Sept.’
*16/17 Septs

23/24 Sapt.

20 sept./1 Oct.

o o -
© ¥ O ;.0 N M H O&:.®

o B oo
® @ O 6

H O O H Bk ©

A

I

11

21

26

- 16

o ATHTO

0

- 22

15
104

11
17

12
17

o O

m O M O © O B H B»

|

iy}

S

o O O O +

I IR

R A p = G @

aN O

o O
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‘  WEEKLY % BMERGENCE FROM LUCILIA BATCHES DEPOSITED
| : " " AT DURHAM DURING WINTER 1947-8. B

(i.e, after the termination of the 1947 blowfl
| . Besason and before e 'eg:!.nning of tﬁe 1948 one).

Dateof | Wek mg_ms=__ ]
Deposition|Z1 |26 | 4 ]| 3L | 18 [ 26 | 2] O |16 | 22 |20
. JMay May|June) June|June |June |July July |July|July July
L. SERICATA
20 Oct. ‘ 11 -] 2.8 8 ‘| 6.5]'0 | 0.8
30 Fov, ||Nil. e
27 Dec. | - | o | 0:5|075
23 Jen, I 1 |1
20 Feb, R 0.4 | 0.8 0.4 N
24 Mer, |-l | 20| 640! 55| 20| 5.5 4.5|0.5
TOTALS 1 1325 (11.5/14,6| 6.3| 2.9| 5.5 4.5 0.5
L, ILLUSTRIS| -
1947,
20 Hov ' e 2.l |6 |2
27 Decs | 1.5(0.75 5 g le lela 11y
.(Plus 1% in Auguet 1948 asnd 3.5% in 1949).
28 Jen, I I 1 o |o |1 |2
. (Plus 4% in 1949) |
20 Feb. ' " 1.6 | 1.6
ol (Plus 1% in 1949) | | .|
saMer. lla 12 |4 |2 |0 |0 |0 |0 o | a
m 5.5(14.7|9 16 |10.6/9 |2 |3 | 7.6
L. CAESAR
1947 |
30 Eov.‘ 2
1948 . S
o8 Jen. | __Jo.4 'o.q_.i_.a
roTALS| 12 lo.a! 0.4 0.8
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...... | Date of
- | Deposition

{Eml ;
o}

L. SERICATA
1948

R

- 28 Octe. 5
20 Nove. : | 1.5(28

A

18 pees. | 0.5
f“ 12 ﬁbbmni 8 26
11 Map,. . || 0.8 0 |0

16 Apr..

. TOTALS: 2 |41 (22.5-

| Ls. CAESAR,
1948

. 20 Nov. 10 |37 |8
18 Decs 2 | 1.5| 1.5
1949.
16 - Apr. | 4

TOTALS: | 12 |38.51%,8




¥;

§lo

WEEKLY % EMERGENCE FROM LUCILIA BATCHES

DEPOSITED AT DURHAM DURING WINTER 1948-0,

Week Endings o .' '
101 17 | 24 ] 1] 8 15 22 ] 89 | 5 12 T
June| June| June |July) July July| July) July |Aug. | Aug, | Aug, |Aug.
| - wi

2 |15 | 2 1 ARL

2.5 0.5/ 0 | 0.5 0.8| 0.5 0 | 0 | 0.5

1.8 0.8/ || ' H
18 |18 "|'a - |

2.5 6.5/10,5| 2.5/ 6.5/ 1 | 1

0.5] O 2 |16 |16 |16 |13 |2 | 1.8 1.5|1

20.5/a1 [19.5/ 9 |24 [|17.5|16 |13 . | 2.5 1.5 1.5/ 1

Ro prepupae deposited. ~ . -

5 o [2 |1
1
6 |1 |1 |2




m

WEEKLY % EMERGENCE FROM LUGCILIA ..
L DURING THE

Date 0f || =
Deposition || -~

| Le_SERICATA,
1947,
Nove=Jan,
1048, -
28 Feb.
27 Mav,
20 Apr.,
15 May, .

E RS

T2 1o
De June| June| Julyl July

1.6{ 1.5/ 1 [ 1 [0.5/0.5(
2 | 0.5/ 0.5/ 0 |.0.5|.0.5|1
| 0.5/ 0.5 0.5

Jorars: |2 (2 |2 |2 |3 |lzs/s |

1947,
2 Nov.
28 Dec.
1948,
24 Jané
28 Feb.

L. ILLUSTRIS. .

5. {10 |5
0.3/ 0.8l 0 |0 |1

lua

— -

TOTAL S:

L, CAESAR,
1947,

1l bec,
1948.
| 24 Jan,

20 Apr. )

15 Hey

[ s

2 |9.315.3 17 4

No anérg_ence.

TOTALS:




na

S ———
p.| :8eps| Sep oct,’

£
£l
3
Lags
13

2 Qe D w0y B

L3
o

0.5 2.5 2

A ¢n
L4

o s
| o <
Ca

o'

o

.15 1 5.5/ 1.5| 1.5/ 9 | 8.5/17.6/11.5| 2.5 1

.......

)
]

1 (Plus 5% in 1949)

fea
:"d“
D

i ' 1:]38. 1 & |1

2__ (Plus 8% in 1949)

A

1 f18 .13 (3
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WEEKLY % EMERGENCE FROM LUCILIA BATCHES |

Date of 5 T TT 5 1532 50
Deposition || june| July July| July|July baly.

L, SERICATA.
1948,
25 Sep. 2 0.5

Oct.-Jan.. 1| No emergence?-:

12 Feb, ' |

12 Mar, || Ho emergencs.
‘9 Apr. No emergence. ,
16 Apr. | 16 | 15.5 2
7 May ‘ 0.5 8.5]

28 May |
- Zorars: || 2 | 0.5 18

-

L, ILLUSTRIS, | No prepupae deposited.
|L, CAEBSAR,
1948, |
28 Oct, 2 ! 2

20 Nov, 2 2 1
18 Dec. No emergence.
1949, _ I

16 Apr. » No emergence.|

7 Mey. 556 |14

(F2]
00
©
et
(=]
-

|18 May | ) 110 [ 1 _
TOPALS: 7 23 {13 | 1 |56 |ia




L- | | "y

g DEPOSITED AT MOORHOUSE DURING THE WINTER 1048-9,
| -""Wéekﬁndfn_g%_ — ——
s 112 19 |26 | 2 91 16 | 288 | 20 |
-m;_ 0 mg. _Ango mso .SeEo seE. ‘.3929' seEo- Eo

7.5 2 1.5| 6.5 4
1.0] 1.6 1 6 1] 2,5/18.5

© 1
-

20

G.l . N
o |C
-t

)

L]

L2

9.5| 3.0 2.5{12.5

24 -

£4




APPENDI X,

ns ,
-WEEKLY % BYEROTNCE FROM | ]
AT DURHAM DURING
D
Date of "5"‘76:?'“ Iz [20 |27 [&=4 .
Deposition| ~30 |May |~-14 |-21 |-28: | June
_, DT - May | May May |
C. . VOMIT-
2% Jen. | 0.7| 7.0 16.7 4.7| 0.8 0.
_ 20 Feb, |_ |26.0l 9.0]:4 (10
IOTALS: | _0.7| 7.0/ 32,7 18.7] 4031208 | '_
C._ERYTHRO-
CEPHALA.
1947,
20 Nov. . 33
1948.
22 Jen, 0.315 | 6 |4 | 2
20 Febs 1 .'22
24 Mar, | | 4 |lo
TOPALS: ... | 0.348 | 6 | 9 |24
Q. VOMIT- | | |
ORIA,
1048
18 Dec. ~ |1s.5/20 (20 |6 |1
1949,
12 Feb. ' 7 |2s |26 | 2
11 Mar, | g |70 | 1.5 0.5
o spr. || |70 110
TQTALS:. || [16.5 106 [126,5/52.5| &
C._ERYTHRO-
CEPHALA. 3
1049,
12 Feb. I 4 | 4|16 |3z |10
11 Mer, J | 1.510 | 2.5/19,5] 1.5
" momanss |l | 5.8/14 | 20.5/51.5[11.5
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0.5

.18 |2 |10 |8 |2

giogw
T»mm

6 6.5/ 2 30 |8 |8

I

3]

12,61 8.510 |4.5!0.5]
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' WEEKLY % EMERGENCE FROM !
- . MOORHOUSE DURING THE | |

" Date of
' Deposition

T27-28 |

| e._vourronta |
1947: 2 Nov. | 5
1948;: 24 Jen, | 0.6 | 1.5 |4 | 7.5 | 4
28 Febo | | | 4.5 6.5 |13
ToTALg: | 0.5 |1.5.]8.5]10 |18

C ERYTHRO-
"CEPHALA.

1947: -2 Nov. No émergence.

1y
0

1948; 24 Jen. || 1. |1.5 |3 ‘
28 Febs | 1 (n

27 Mar. 1 o e

_ 27 mpr. || o | |10

15 Mey. |l 4l

. goratg: |1 |15 |2 14 |25

C. VOMITORIA. || - | | | t
1948; 20 Nov. 4 | 4.5
R 1.5
114

| 18 Dec.
1949 12 Feb. | |
.12 Mar. . | 11.5{15

9 Apr, | 12 11,5

A O

.'._I.‘OTALS.s_ . | 73.5/46.5 |

'C. ERYTHRO-
CEPHALA,

12 Mar, | | 0.8 7.5

9 Apr. 0.5| 22




ng

GALLIPHORA BATCHES.DEPOSITED AT
WINTERS 1947-8 AND 1948-9. - "

Yook BAdTRgT — —
24-25] 1~ 2| 8- O[15-16] 22-20[20-20 | b= 6[11-18]18-19|25-26
June | July, July July | July \July | Aug. Aug, |aug. Aug.

12.5| 2.6.| 1 | 0.5

5]
-~
(Wi
@

24 134 112 2 |3 :
14,5 | 27,5 35,6 [12.56 | .2 |2 |2+ |1

lo

l ‘.0.05
a |12 |4 |a |5 |5 |a

19 - 11

I

]
-f.ﬁ
€A
<

65 |se.ale0 lie |'s |8 |7-.ls

20 | 1

65.5 | 14
86.5 | 15

1.6 1.
7.5 0.

29 | 17.5 2.5 | 4 1.5

&
< | e
«,

o

(W)

o

o

™

oo

leislgo (2.5 lo |2 |e 1




A'it,’,

Setgg,

Table IO - . , . - Examination of Contents Of Durham Soil Tins deposited durin~ 3747 rnd 1000

DATE OF

- DEPOSITION| = PREPUPAE DEPOSITED e PUPARIA  RECOVERED U | TOTAL | TIUEGNLCH GOt
- | — _ ‘ ; . ‘ _ — — |
1947 ' LUCILIA | CALLIPHORA | PROTOPHORIIIA LUCILIA CALLIPHORIA PROTOPHORMIA | LUCIDIA  LuGinis | Shovopis s

15 Aug. | 300 ) YOE+4D . | | - | 195
51 aug. | 210 | | 110E+6D+6P T 113
6 Sept, | 250 | - | 101B411D 101
20 Sep, 221 | . 50 45E 218 | N RS B a7
6 Oct, | . 150 200 | a50m L6E | | 79 s
- 18 Oct, 400 1,00 | | 293E+13F+2P 738+20F o 6
L Nov, ‘ 200 . 200 ‘ " L2E+11D ' NIL - f | 99 EZL'.
30 Nov, 200 3l _ . _ LE+2L ‘ | 138 ' - 1 11
30 Tov. 50 | 200 | 8E+lL o . NIL 12 o mm

A cgonoiderable proporbtion of all gweciesn
vare ablc to pupnte and pebmopphone
gnecessinlily, Zome ovidonge o8 slisht

paragiticn

3 pyae F 0 Y o g 4 iy 3 ey S -\ .n-& e
Ssome Sodliphoyrs propupag mipabed, but no
Protooshovmia, -

Al opoeies failed to pupoie

27 Dec. | 800 | S 107E+1F+6D+5L | | - | 104
1948 . _ :

leass sugcesstully, Protophormia nod at
oll,

- Callivhora ponoted successiully, Taclllia

23 Jan, | 500 300 5B | esmeran | b g6
23 Jan, - 1060 ' 300 150 15E+2D o 109EL7D WiL o 7 ; 89 HiL
20 Feb | 560 700 85 8E+1D+1L | 1 3L1E«4Le6Dd CHIL 10 |
2 Har, 250 50 500 TUE+6L4+3DUF J 28E+13+1? | 110E+215D+267+8L 67 ; 21‘ 13
26 Apr. 525 100 300 205E10D+7T | 96B+1D43F 2UE+82D g _
15 May | 250 500 Loo | 1165+10D+L+5F+6F 3OUE+6D+3F+6P | 343E+31D+15F+1L o8 ; ﬁ
15 June | 500 150 500 BU5E+15D+15F+3L+5P 1338+2D 399E+10D+ 1 F+2L+2P 5 190 | 37
3 July 400 50 | 50 205E+2D 32B#3D 18E+11D 206 35 15
15 July 200 100 300 1738+5F+5P 55E+3P 2L 3E+12D+1P | Ll ey 22
© hAug, 4o 250 | 400 1ELE L F+1L 86E+9D+1F+2L 17 |
L Aug. 600 250 | L ou+2F 9OE+7D+1F 265 ma
2y Aug. 650 300 334L+1D+12P 272+6D+10P | | - 286
10 Sep. 50 400 200 LU E+1D+1F+3P 177543D+20F+ 7P 1858+1D+11F
10 Sep. 600 100 | 396L+11D+7F+3P 90E+3D+1F 580
23 Oct. 230 9C 70 1315+1D | 66E+2D+19F 172:47F 160

]

ko - I | . Ay & I ey o 2 6] g
Faiprliy succensfull pupntion of all opooiss,
. N T B o 1ty o s 1 geatd 8
1h a1 laprsco puahey ol ProcoRaoriio dioll A
AL ki SAGKGS jo=
™I utare . .
jIV S X% ) 03 bug El

o
o
= ’
o o _ :
4/\__v__J\_____\;,,____,/\_,\,./kW’_(\~__‘—~\\y//’——-—'/) :

gver 505 punabticn ol all opecles, SROmO

gvidence of glizht pupavion,

Leas successful pupatlon in Laediis and
Feotophorpnin than dn Onlliphora, Liany
gicd in pupd sbtapge

=

~
8D -
TR Y- o
Co Ut oW R O
s )
= = 3
& v : W

EEY:- E = dormal emergence, D = decayed or dried out pupa (death in early pupal stage)
P = Pupa contelning wemains of a Ply. P = Parasitised pupa, | - o o



. T e T ot T T e cm T - - - e e R P S
Table 21 The Duration (in Days) oi the Propupal and Pupal Periods (at 229C) of the o
- e ) ‘ . 3_ ) ) 5% . .?
OCffspring from Wild Culture Lgsgricata females
DATE ON WHICH RGOS OHSET OF 907 5053
WERE LAID | BapT- PUPALIOM PUPATION HHLRGLHCE
[ . : .
‘ 1948 . Gulturc| Ficld | Culiure|Field | Culturs| Ficld | Cultuwe|Field| Culture Ficld | Culiture|Fisld
| 23 Augusth | (18) 3 L 305 2 | 10 12 1y b 17 - -
| 10 September = ;| (39) 3 22 5 7|10 7 | 107 13 77 16 | 117 - -
| 1949 i
29 August - 2 L 3 5 5 7 12 A1 pH 17 - -
5 Scptember |~ 3 3 L 11 1l - 13 13 17 - - -
12 Sentomber A 3 3 5 6 7 - 13 13 15 16 - 8
12 Septeiber 3 3 3 L 6 7 - 13 13 ik 13 - -
28th Septenber J 2 6 2 L7 1 79 1l 13 13 58 - 81
28 Septorber X 2 5 2 L5 il 90 11 13 13 68 - . 98
7 October T 3 & L €6 g | 10hL 12 16 ah 95 15 -
i 7 October U - 5 - 81 - - 08 - | 16 - 115 - -
1l October v 1 7 3 73 6 96 i2 16 12 a2 - -
| 1y October W 1 & 2 73 96 11 17 1% B2 15 -

Tohle 22

[
=
(17)

> Duration (in Deys) of the Prepupal Period {at 239G} of the Cffgpring from

-

Yild Le.sericata Females Which Had Been Hept Under Culbure Conditlons For , . ' 8

Varicug Pericd s.

DATE OH WHICH FLIES - CHSET OF PUPATION 50% PUPATION. | CGy5 PUPATION
WIRE CAUGLT »

wr T I e D
NG 01 Lays udnaed

culture conditions ©1-2 | 6-11 15-19 1 =11 | 15-19 |  1-2 6211  15-19
1949 |
11 @eptenber 3 3 5 6 5 S a6 S

W

}

&=

o

y ]

d o
L

t

D

11 September

| 27 Septenver 5 6 3 Lé 2y, 16 a0 ) o 17
5 Ociobexn 6 7 3 66 7h j" 10L. 97 5
5 Oecutober 5 G 3 51 7h Iy g3 o7 5

13 Octobher

o~
(9
1
-\l
=
-\l
)
i
0
h
=
3
N
!

135 Dectober




