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I THE BLOWFLY PROBLEM. 

THE Joint Blowfly Committee of Australia in their report No. 2, 1940 (The 
Prevention and Treatment of Blowfly Strike in Sheep) deal comprehensively 
with this subject. They discuss sheep blowfly control measures under three 
groups:-

(a) measures to reduce inherent predisposition; 
(b) measures "to reduce immediate susceptibility; 
(c) measures to reduce fly abundance. 

In the third group would fall the trapping of flies, the disposal of carcasses 
as sources of blowflies and the treatment of strike. Experience in the Union 
of South Africa has shown that the most important breeding place of 
L. cuprina is the live sheep. This appears to be true under Australian con
ditions as well. In the control of sheep blowflies, therefore, efficient treat
ment of strike is of primary importance. TJ;tis phase of the investigation is 
dealt with in article VI of. this series. 

An investigation on the part played by carcasses in the blowfly com
plex was undertaken at Qnderstepoort, a report on it appearing in article V 
of this series . 

• I. M. Mackerras and Fuller (1936) have shown that extensive use of 
traps will reduce the incidence of fly strike by oyer 50 per cent. · In these 
tests trapping was done on a very intensive scale. The average distribution 
of traps was one to about twenty-five acres. The bait used was meat. To 
bait on a comparable scale on most sheep farms in the Karroo would require 
"eighty traps to a paddock one thousand morgen in extent . . And when it is 
c.onsidered that many farms comprise five thousand morgen and more, the 
practical difficulties of maintaining such a large number of traps may 
readily be appreciated. The cost both in initial outlay and maintenance 
would be extremely great. Whether trapping on such a scale would be neces
sary to obtain similar results under our conditions is not known, but it is 
safe to say that, even if it could be reduced to 75 per cent., the costs would 
be too great for the average farmer. 

On the other hand, if an efficient inexpensive bait could be found, 
trapping, combined with all thB other suggested measures, might be con-
sidered an economic proposition. · 

* See footnote to article I of this series. 
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With the object of trying to find a bait which would meet all require
ments, this phase of the investigation was commenced in April, 1940, by 
the writers,. and carried on until September, 1942. 

The properties of an ideal bait may be stated thus: 

(a) It should J:Je very attractive to Lucilia mtprina. 
(b) It must be attractive for a reasonably long period, thus obviating 

its frequent rel?-ewal. 
(c) It must be cheap. 
(d) It must be readily procurable and easy to prepare. 

Meat bait and in some cases meat treated with calcium or sodium sul
phide is the only bait that has been used for trapping blowflies. It lures 
L. cup1·ina, but in addition it attracts, especially when old, Ch. albiceps, 
Ch. ·chloropyga, Sarcophaga spp. and Musca spp. It does not long remain 
attractive to L. cuprina, hence it requires renewal every week in summer; 
furthermore, it is not cheap. From the a hove requirements it will readily 
be conceded that meat does not make a satisfactorv bait. However, of hun
dreds of substances tested by many workers in this field of research, nothing 
has been fo~nd to equal it in attractiveness .to blowflies. 

It was "-ith some 'misgivings, therefore, that a search for a suitable 
·bait was undertaken. In the following account the vatious aspects of the 
investigation are described. The investigation is very incomplete, but it is 
felt th:;~.t although the results are largely negative in the broad sense, publi
cation of the data may be useful to other investigators. 

Freney (1937) suggested that studies on olfactory responses of blowflies 
should be conducted under laboratory controlled conditions rather than in the 
field, and the writers being of the same opinion, the major portion of this 
" ·ork was carried out in the laboratory. 

To perform any work on olfactory responses of insects, suitable appara
tus is a· prime essential. Several diffe'rent olfactometers have been devised 
fof use with blowflies, but the ideal has not yet been attained. Dr. I-I. 0. 
:Monnig of this Institution designed an olfactometer whiclj. was under con
struction prior to the commencement of this investigation and which was a 
modification of the olfactometer described by Lee (1937). It was completed 
shortly after commencement of these studies and the early work "·ith blow
flies was carried out by means of this apparatus. Although it was shown 
thl}t this olfactometer could ~ork, its great drawback was its unwieldiness. 
Much time was consumed in testing the apparatus and making alterations 
to its construction. Probably, after certain more adjustments are made, it 
will be found to give good service. But as the investigations proceeded it was 
felt that simpler apparatus of a type more easily handled was required. 
So, after many months, work with this instrument was stopped and atten
tions were transferred to another kind of apparatus. This apparatus, known as 
a cage-olfactometer, has been described els.ewhere in this journal, Hepburn 
(1943). ·while this apparatus is not without certain disadvantages, its 
ability to indicate attractiveness or otherwise of baits in short exposures has 
been well demonstrated. It has the advantage too of being very simple and 
cheap to construct, so that ultimately four of these cages were made, thus 
allowing several experiments to be run concurrently. 
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These cage-olfaetometers weTe set up in a small dark room which was 
kept at a constant temperature of 27° C. and a relative humidity of 40-50 
per cent. Plans had been drawn up for air-conditioning this dark room, but 
as the investigation was rather suddenly terminated,_ these were not carried 
out. Although the room was not ventilated, no serious ill-effects on experi
ments were observed, though the desirability was recognized at the com
mencement of the investigation. · 

METHODS. 

The blowflies were reared in an insectary and sufficient numbers were 
collected daily in cages and reinoved to an aquarium room, where they 
remained for one or two days before being used in experiments. While in 
the . insectiitry and in the aquarium room, they were fed on sugar and r aw 
meat, and given a liberal supply of water. Eighteen to twenty hours before 
they were used in an experiment their meat was removed from the cages. 
The temperature of the aquarium rom was maintained at 23-25° C., while 
the minimum relative humidity was 30 per cent. · Flies ranging in age fr.om 
three to fourteen days were u sed in the experiments, though at times, perhaps, 
older ones only were available. Under ideal arrangements it may be an 
advantage to' work with :flies of the same age, but this would nec-essitate a 
special organization for breeding :flies in quantities sufficient for the purpose. 
Under. present circumstances this was impossible and the writers h ad t o 
accommodate themselves accordingly. · 

. It would be desirable also for studies. on chemotropic behaviour to be 
confined to one sex at a time, but it was not possible to do this . The separa- ' 
tion of sufficient numbers of females and p1ales for daily experiments in four 
olfactometers could have been achieved with an adequate staff. In these 
experiments, therefore, mixed sexes were used, but in the counts of trapped 
:flies the sex was noted. Thus, any sexual response to an odour would have 
been detected. 

:M:ETHOD OF TESTING. 

For each experiment about one hundred ':flies are used. The baits 
to be tested are put into small Petri-dishes, screened, and placed within 
glass traps. In some cases the test substance is run v ersus water, a blank, 
or an attractive beef bait. Care must be taken where test substances are in 
solution to compare equal ' volumes .of them and their controls, and to have 
their surface areas of exposure the same. Attractiveness of a substance 
depends on many factors, but that of concentration is very :lmportant, especl
ally in experiments where two odours are being compared. 

'l'he time 1:equired for each experiment depends upon the activity of t h e 
:flies, and the olfactory quality pf the test substance. In general it ":as 
found that exposures of one to two hours were long enough for the :fl.1es 
to react. At the end of each exposure the apertures in the cages are closed 
and the two traps removed for the counting and sexing of the trapped :flies. 
While this is being done in another room, the lights in the dark room are 
switched off and the :flies left to rest until the experiment is continued . 
The :flies in the traps are anaesthetised with ether or chloroform, removed, 
sexed and counted. The glass traps, wire cones and screens are then venti
lated in bright sunlight, and the Petri-dishes are cleaned out and fresh t est 
substances put in, prior to continuing the experiment. When the experi
ment is continued, the test substances are replaced in their respective traps, 
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but these are now reversed in position, the former left hand one being 
placed on the right hand side and vice versa. When a reaction has taken 
place the experiment is ended and the flies removed for counting and sexing 
in the manner just indicated. The :figures obtained give four totals, one 
for the test substance on the left side, one for that on the right side, and the 
two catches of the oontrol, left and right. The relative attractiveness of the 
test substances to that of its control can be calculated by using the formula 
given in a publication by Ripley and Hepburn (1929a). The reason_ for 
reversing the baited traps is to eliminate, as far as possible, errors due to 
position factors. ' 

The procedure adopted in this investigation was to run tests in the 
following manner. Water~soluble substances were tested against water to 
ascertain whether they were attractive or otherwise. A substance catch
ing consistently more than water was then tested against a standard ·bait 
described on page 3,1. If the substance caught fewer flies than water it was 
regarded as non-attractive or even repellent. Substances which, when tested 
against blanks, caught less than the latter, were regarded as repellents. To 
test q_bscurant properties, each trap was baited · with a standard attractant 
and the test substance added in a separate container to one trap. A com
parison of the relative catches gives, a measure of the obscurant value of the 
substance. 1 

Experiments which yielded doubtful or conflicting results were repeated 
until enough data were accumulated to permit conclusions to be drawn. 

THE SEARCH FOR ATTRACTANTS. 

In conducting an organized search for substances which will attract' 
blowflies, several lines of approach may be adopte~-- Freney (1937) outlines 
a scheme which gave valuable results. He implied that his investigation 
could have been carried out to more advantage perhaps, had it been done 
under laboratory controlled conditions. His scheme was largely used here 
as a basis for these tests on olfactory res~onses of sheep blowflies. 

Apart from testing substances which are known or assumed to occur in 
decomposing protein, it is not unreasonable to carry the sf)arch among sub
stances which are not found in the environment of the flies. W qrking with 
fruitflies, Ripley and Hepburn (1931) found certain attractive substances, 
e.g., terpinyl acetate, which is not regarded as being associated with odours 
likely to occur in their natural environment. Similarly for blowflies, it 
would be wise to test as many substances as possible in the hope that a suit
able attractant may be discovered. This, of course, may entail years of 
laborious research with perhaps disappointing results. 

In our scheme it was planned to test as many substances as possible, 
but under present world conditions the Ji:fficulties of obtaining them are 
almost insuperable. Some of the chemicals which Freney listed as of great 
promise as attractants were obtained, and others which were considered 
might be suitable, were ordered. Some o£ these were tested, but the majority 
were unobtainable. Results obtained with pure chemicals will be given later 
and discussed (page 37). -

As L. cuprina is greatly attracted to damp wool in the breech of certain 
sheep, special study was given to substances occurring in suint and this 
will be dealt with on page 32. A chemical analysis of suint was undertaken 
and reported on in article II of this series. _ 
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Particularly in the drier parts of the Union of South Africa there 
occur certain interesting xerophytic plants of the genus Stapelia, which 
produce remarkable :flpwers emitting an · odour strongly resembling that of 
decomposing carrion. Blow:flies are greatly attracted to these :flowers and 
they freely oviposit on them. It was felt that if the attractive substances 
pr·oduced in these :flowers could be isolated and identified, a valuable clue 
would be obtained to the solution of the problem of successful blow:fly 
attractants. This phase · of the investigation will be discussed on page 42. 

The treatment of meat with various chemicals also received considerable 
attention. Attempts to make extracts of attractive beef baits were made 
using different solvents, e.g., petroleum-ether, ethyl ether, ethyl acetate, 
ethyl alcohol, maize oil and liquid paraffin (i.e., medicinal paraffin). It was 
hoped that well-defined differences in attractiveness of these extracts might 
be shown. Having thus found the niost suitable solvent, further chemical 
treatment should eventually lead to the identification of some of the active 
constituents of the bait. 

Finally, some attention was devoted to testing fermenting mixtures of 
fish meal, pancreatin and eggs; gelatin and blood serum; and hydrolysed 
casein. In some instances the bait was inoculated with mixed cultures of 
bacteria obtained originally from the intestinal flora of sheep . 

A chronoloj!ical survey of the work is not favoured, for, as the investi
gation proceeded, recapitulations of experiments were necessary and new 
ideas were obtained. Details of technique too, were improved, as the studies 
were furthered : 

In the beginning it was considered desirable to have a standard attrac
tant with which to compare test substances. No pure chemical having 
the requirements was know;n.• Ethyl mercaptan and bromoform were foun·d 
by other workers to attract blowflies to field traps. At the time the former 
could not be procured and the latter was found to be unattractive when used 
in dark room tests. The writers., therefore, were forced to use decomposing 
meat as the bait. In the beginning minced bovine liver and water were 
used, but l~ter a change was made to minced beef. It was found that the 
bovine livers were very variable in quality. The reasons for this were 
numerous, but one of the main causes was due to their storage in refrigera
tion for varying periods. A fresh liver allowed to decompose in water 
appeared to produce different odours from that of a liver, say, kept previ
ously for weeks in cold storage. As the supply of bee£ was more constant, 
it was decided to make the change., An attractive bait was made by mixing 
equal quantities of minced bee£ and water and allowing this to decompose 
for several days before use in the olfactory tests. But even in this great 
variation was encountered, and it was suspected that meat from different parts 
of the same carcass would produce differences in attractiveness. The 'York 
was often handicapped by the bait turning sour, or" by contamination by 
moulds and' fungi. Finally, although not entirely satisfactory, meat bait 
was prepared thus: Beef was obtained from cold storage and then minced; 
equal quantities of this. and water were placed in a Mason jar, inoculated 
with a mixed bacteri~l culture and incubated at 370. C. for 40 hours. 
The bait container was ~ept closed, but not sealed. "The fermenting mixture 
was then centrifuged at 3,000 r.p.m. for about twenty minutes and the 
liquid portion thus separated was decanted and transferred to stoppered 
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. . 
bottles. This portion was used as the " standard attractant ". In many 
experiments this " beef soup " was diluted instead of being used in 
concentrated form. 

The attractiveness of beef bait depends, apart from the other factors, 
on its age. In the preparation of our " standard attractant " it was found 
that it was more attractive after being incubated for 48 hours than for 24 
hours, although the latter was also attractive. Incubation for 72 hours 
caused a reduction in attractiveness. The attractiveness of the bait was 
enhanced by the inoculation of bacteria, and, judged by human senses, it 
appeared to produce more penetrating odours than the non-inoculated one. 

TEsTs ·wiTH SuiNT PREPARATIOKS. 

The suint extracts described in contribution no. II of this series was 
subjected to a number of olfactory tests during the course of this investi
gation. With the Monnig olfactometer, in which the first tests were run, 
results obtained with steam distillates of acidified suint concentrates were 
disappointing, although there was just an indication of slight attractiveness. 
These distillates had all been neutralized with potassium hydroxide after 
distillation. A slight excess of the alkali was added and the solution 
evaporated to a small volume before olfactory tests were commenced. In 
the light of later results obtained with potassium and sodium hydroxides, an 
indication of attractiveness with these distillates may be misleading. Any 
such indication of attractiveness may not be due so mueh to the distillate 
than to the alkali· present in excess. Further tests in this older type of 
olfactometer could not throw any more light on this problem. The crude 
benzoic acid derived from the steam distillate of acidified raw wool appeared 
to be very slightly attractive. The weak response by the flies and variation 
in individual trap catches point to its doubtful olfactory value. Further 
repetitions of tests with suint distillates were even more unsatisfactory. 
It was not clear whether the poor results were due to the condition of the 
blowflies, the quality of the distillates or to defects in the apparatus. 

When the cage-olfactometers were used, a few further tests with suint 
products were made. A highly concentrated suint extract (a filtered and 
concentrated water extract of lox) was not attractive when tested against 
water or beef bait. Similar results were obtained with a concentrated 
solution of the potassium salts of the steam distilled acids of acidified suint 
solution, again in the presence o'£ slight excess of potassium hydroxide. 

Further tests were made with two extracts derived thus: . the steam 
distillate of acidified merino lox was made slightly alkaline with potassium 
hydroxide, concentrated by evaporation; acidified with sulphuric acid, and 
extracted in a separating funnel by means of either petroleum ether or ethyl 
eth~r. 'l'hese two extracts were allowed to evaporate spontaneously after 
whwh they were tested in the cage-olfactometer. The three species of blow
flies L. cuprina, L. serioata and Ch. chlo1·opyga were used together in these 
tests, the results of which were negative. 

ExPERIMENTS WITH MEAT BAIT TO WHICH CHEMICALS HAD BEEN ADDED. · 

In the first experiments bovine liver baits were used to which were • 
' added calcium carbonate, calcium sulphide and sodium sulphide at the 
rate (lf 3 per cent. (lf the total weight of meat and water, while in the later 
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work done with the cage-ol.factometer, we had changed over to a 'beef 
medium. Here the range of substances added to meat was extended: and 
the following were tested: cystine, phenothiazine, sodium thiosulphate, ' and 
sodium carbonate. 

An interesting result was obtained by comparing liver and water and 
the same plus cystine at 0 · 75 per cent. of the total weight.• Both baits were 
incubated at 37° G. for fourteen !lays. Firstly, the edntrol was run against 
water and found to be five times as attractive (L. cupt·ina was used in the 
test). Then the untreated aJld cystine treated baits were compared, four 
grams of each being used. Twb complete experiments, each with reversals ,. 
were carried out, the cystine bait being superior, trapping 171 flies and the 
control 116. 70 per cent. of the former were females and 59 per cent. of the 
latter. Of the total number of flies used in the experiment (466) 62·8 per 
cent. were females. 

In another experiment using beef and bee£ plus cystine at 0 · 66 per 
cent. concentration, both ten days old at room temperature, the latte1· was 
twice as attractive as the former to L. euJ:rrina but equal in attractiveness 
to Ch. chlo1·opyga. No significant difference in sexual attractiveness was 
demonstrated. In other tests using the latest technique, i.e., incubation 
at 37° C. and centrifuging, the addition o£ 1 per cent. cystine to beef 
enhanced its attractiveness. 'The· experiment was run in triplicate and in 
each case the percentage of trapped females was higher in the treated than 
in the untreated bait. In this experiment the baits were incubated· for 
nineteen hours. In further tests using baits incubated for forty hours the 
superior attractiveness of cystine.beef was again demonstrated in four repli
cates, but no significant difference in sexual aHradi.vellE'RR was shown. 'l'he 

. addition of cystine to a meat bait would facilitate the evo1ution of sulphur 
compounds, e.g., mercaptans and sulphides (see . Wohlgemuth, 1904), and 
these may account for the increase in attractiveness of this bait to L. cuprina. 
Furthermore, such chemicals may be more attractive to females but, owing 
to the greater volatility of some portion, much of this attractiveness in a 
nineteen hours incubated bait is lost on further incubation. 

A comparison of beef bait inoculated with bacteria and bee£ bait ylm; 
1 per cent. cystine, both incubated for forty-five hours , showed that the 
latter caught more flies than the former (nearly twice as many) but, eluTing 
the first fifteen minutes of the experiment more flies were attracted to the 
inoculated beef than to the cystine-beef which finally showed. superiority. 
Similar results were obtained from other experiments. The additioi1 of 
cystine 0 · 67 per cent. to a beef bait containing 2 · 66 per cen_t. t:alcium 
carbonate -in one instance and- 0 · 8 per cent. so!'lium carbonate in another, 
failed to increase attractiveness to L. cuprina or Ch. chlo?'OP"J.QG . I.n the 
former the two baits attracted L. cuprina equally, but the calcium oarbonate 
meat bait was more attractive to Ch. chloropyga than the cystine. The 
sodium carbonate meat bait appeared to be slightly more attractive to T. 
euprina and more markedly so to Ch. chlorOp1jgct than the cystine bait. 

Calcium carbo'nate: The addition of calcium carbollate at a t:oncentra
tion of 2·7 per cent. of the total weight of the bait inc1•eases attractiveness. 
A comparative test with treated and untreated baits, five days old, sho~s 
that the treated is more attractive to L. cuprina and Ch. ehloropyga, while 
fot the latter species there is an indication that females are more attracted 
than males. Later tesh; with sixtE-en and thirty days old bnit show tl1at the 
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treated bait is more than twice as attractive to L. cuprina and about four 
times as attractive to Ch. chloropyga. In other words, the addition o£ this 
substance at first enhances attractiveness and then maintains it more effec
tively than does an untreated bait. 

Sodium carbonate: Meat bait containing 0· 8 per cent. of sodium 
carbonate was tes,ted against meat and calcium carbonate 2 · 7 per cent., 
both baits being six days old. 'fhey were equal in ,attractiveness to L. cuprina 
and Ch. chloropyga . . 

Sodium sulphide: 'fhe results obtained with this substance in the cage
olfactometer were not highly satisfactory. In the early stages of this 
investigation tests indicated that meat and sodium sulphide 3 per cent. was 
more attractive than meat plus calcium sulphide or meat plus calcium car
bonate. The results were variable .and no final conclusions on t·he effect of 
sodium sulphide could. be drawn. Further experimentation is thus indi-
cated. ' 

Phenothiazine: At · a c~ncentration of 1· 33 per cent. this compound 
raised the attractiveness of bee£ both to L. auprina and Ch. chloropyga. A 
mixture of phenothiazine and sodium carbonate in meat is also attractive, 

• but it is not clear to which substance this attractiveness is mainly to be. 
attributed. 

· Sodium thiosulphate : 1 -per cent. of this salt in a thirteen days old 
fish-meal bait increased its attractiveness for a day, but thereafter it 
apparently lost its effect. 

When testing the above substances in meat baits the writers were 
handicapped by having only one cage-olfactometer. In one case seven meat ' 
baits with chemicals aclded and an untreated control were prepared-together. 
It was impossible to test these baits individually at the same ages, but it 
was endeavoured to obtain as many different tests as possible. This work 
has been left incomplete but enough data were obtained to show the general 
eff.ects produced by such chemical treatment of meat. 

Y~eld Exper_iments. 

Although the difficulties surrounding trapping experiments under field 
eunrlitions were fully appreciated, some t~sts were carried out with chemically 
treated meat baits. 

In th.ese · experiments the baits were exposed in large oii drum traps 
v.:hich were so constructed as to prevent visiting m trapped flies from ovi
positing on the bait. In the first experiment eight traps were used. Four 
baits, each one being duplicated, were set out in a eircle in a paddock 
adjacent to sheep pens. The baits were alternated in position and after each 
:r;ecording of trapped flies each bait was moved in position to the adjacent 
trap, working in a clockwise manner. •By this method errors due to position 
factor were somewhat reduced. 

Eight kilograms of fresh minced bovine liver was equally divided into 
eight portions and to each was added one litre of water. Two of these were 
left untreated as controls while the remainder were each r:hep1ically treated. 
The chemicals used were calcium carbonate, calcium sulphide, and sodium 
sulphide, each at a concentration of 3 per cent. of the total weight of the 
bait plus water. 'l'he experiment was commenced on the 22nd April, 1941, 
and continued until M:ay 26th. 
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Unfortunately there was not an abundance of flies, and despite the 
changing of bait positions there were big individual variations. After the 
first day the two control baits did not catch. Calcium 'carbonate bait 
attracted more blowflies than tne other two treated baits, especially Ch. 
alb·iceps, a secondary fly. ' Calcium •sulphide was the least attractive of the 
treated baits. As far as L. cuprina was concerned the calcium carbonate 
bait was somewhat more attractive than the soclinm ;m lpbide one. 

TABLE 1. 

Number of Flies trapped by baits. 

Species of Blowfly. 

I 
Sodium 

I 
Calcium I Calcium Control. Sulphide. Sulphide. I Carbonate. 

-

L. cuprina ...................... 1 64 47 106 
L. sericata · ........ . ............. I 4 2 92 
Ch. chloropyga ........... . ....... 2 81 9 208 
Ch. albiceps ........ . .......... , . 5 335 34 2,683. 
Ch. marginalis . ................. 15 713 

' 
217 602 

'J'OTAL • • . .• • , •• , . . 24 1,199 • 309 3,691 

Calcium carbonate meat bait trapped nearly as many L. sericata as 
L. cuprina, while it was also attractive to Ch. chl01·opyga, a not un.impor
tant primary fly. The results are shown in Table 1. With these field experi
ments one of the most disconcertip.g factors is that of variation. This may 
be offset very largely perhaps by having fou r or five replicates of each bait 
per experiment. 

From the experiments listed it appears that the additi~n of unstable 
sulphur cowpounds to meat or carrion baits produces ·substances which 
increase the attractiveness. A critical survey of the results from all these 
diffetent chemical treatments of meat and carrion failed to indicate any 
specific compound responsible for this attractiveness. 

In addition to these various treatments of meat bait, expe-riments with 
small carcasses chemically treated were run under field conditions. It was 
thought at the time that results- obtained by the addition of chemicals to 
minced meat and water might not be parallel to those obtained by similar 
chemical treatment of whole carcasses. ~-,urthermore, from .f1 practical view-, 
point any chemical treatment of carcasses to render them more attractive, 
and, at the same time toxic to flies, should 'be investigated. W"ith these 
objects in view' some preliminary tests were made. It h~s been found more 
convenient to discuss them and also the sub3ect of hydrogen ion concentra
tion of meat and carrion baits chemically treated , in the following paper, No. 
IV of this series. ' 

FERMENTING BAIT1>. 

Apart from · the systematic method adopted in the search for attrac
tants, the writers experimented at random with various fermenting mixtures 
in the hope of meeting something of a promising nature. Some years ago 
Dr. M. Sterne, ,one of the bacteriologists at this Institution, noted th.at while 
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he was wo'rking with some accidentally contaminated botulinus cultur~s, 
offensive odours were given . off which apparently attracted swarms o£ flies 
to his laboratory. Unfortunately the species o£ flies invading the labora
tory were not identified ana ' the nuisance Created by these insects was so 
great that the bacterial cult~ues were destroyed .. Subsequently, on r~que_st, 
a-ttempts by this hacteri6logist were made to rediscover these contammatlVe 
organisms, but with no success. Many cultures were made and exp?sed to 
the different species o£ blowflies, and while some were weakly attractive the 
majority appeared not to be greatly promising. It is intersting to note, 
however, that one o£ these cultures when put in a cage containing L. cuprina, 
immediately stimulated a few flies to copuL~.te. Further investigations on 
cultures o£ this type might lead to the discovery o£ a valuable sexual attrac
tant to blowflies. This phase of the investigation had to be abandoned 
because ' there was no bacteriologist available to continue the work. 

The following baits all inoculated with bacteria were tested under fi~ld 
conclitions : unsterilizecl meat plus un boiled culture media, unsterilizecl 
meat plus boiled culture media, sterile meat plus boiled culture media, and 
sterile meat plus unboiled n\edia. · These were supplied by Dr. E. M. 
Ro1Jinson of Onderstepoott. 'l'hey were exposed simultaneously in ordinary 
field traps, the first h>'o! for five days and the latter two for seven days. 
The first-mentioned was the most attractive, catching a4 L. currina, 200 
L. sericata, 360 Ch. cfdoroPJiga, 53 Ch. a:lbiceps, and 53 Ch. marginalis. The 
attractiveness of the baits lasted only for the few days they were exposed. 

In another · experiment. the following baits were exposed in traps for 
fifteen clays during November, 1940 : minced bovine liver and water, . f) L. 
sen'cata;, 'minced liver and water plus bacteria from sheep intestines, 5 L.· 
<·uprinr;t, 25 L • . se1'1:catt1, 2 Ch. alb1'c.eps, 30 Sarcophaga, 180 Musra spp.; 
blood meal and water, 16 L. sericata, 2 Ch. albiceps and approximately 700 
Jlusca spp.; blood meal and water inoculated with bateria, 2 L. cup1·ina, 10 
},. sericata, 1 C'h. chlo1·opyga, 1 Ch. albiceps, 40 .Sarcophaga and approxi
mately (700 1V17lsca spp.; fish meal and water, 56 L. cupn:na, 56 L. ·sericata, 
72 Ch. albicqJs, GO Sarwphaga and over 3,000 Musca spp.; ' fish meal and 
water, i.hoculatecl, gave ·no catch. ·rrhe fish meal bait 'wus promising and 
further tests were :made later. 

Lah01·atory E'tl·pe1·iments. 

Fish .meal baits.-Variable results were obtained with these baits. The 
following mixtures were tested: Fish me~l 50 gm., pancreatin 0·5 gm., 1 
egg, and water 200 .c.c., and the same plus 0·5 gm. arsenic trisulphide. A 
comparison o£ tliese two at three clays old and then at five days, showed the • 
former to be more attractive, but it was not sp attractive .as a beef bait twenty 
days old. However, when the former .fi,&h mixture was· six days old it was 
apparently more attradive th:;m bee£ hai t eig-ht days and twenty-three days 
old. . A fish .meal bait of the same formula but without the addition of an 
egg was found to be . attractive when ten clays old and superior to an ·eleven 
days old bee£ bait. 'This bait was l<ept in a closed jar in a room at 25° C. 
~Vhen repeated later the bait was .kept in an open jar and, compared with 
Similarly treated bee~ baits, it failed to attract so well as beef, when two and 
fiftt~eh <lays old. Finally, another mixture in dueling an egg, was found wbPu 
twelve day~ old, to bec()me mor-e attrartive than a five day ()ld beef bait. 
Purther work in this direction· is indicated in ord·er to ans~·er the question 
loncerh~ng fish meal as a suitable medium foi· an attractiYe bait. 
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The followi;ng preparations were also tested: (a) gelatin 12·5 gm., egg 
yolk 42·5 gm., eg·g albumen 50 ;gm., cystine 2·5 gm. ·and water 200 c.c.; 
(b) blood serum-gelatin media. Both these baits were made in duplicate, 
one o£ each being inoculated with bacterial • cultures. The blood serum 
mixture with and without bacteria gave unpromising results , but the 'egg 
gelatin and cystine bait, . inoculated and non-inoculated, was appreciably 
attractive, but not better tha:q bee£ baits. Freney obtained promising 
results with . cat>ein h:yorolyRed with sodium sulphide, but the writers did 
.not: 5Q gm. o£ casein were mixed in 200 c.c. of water containing five gm. 
of sodium sulphide, and kept in a stoppered jar at room telllperature. Testil 
on the third and sixth days showed that nt attractive products had been 
formed. 

Field Ea;pe1·iment. 

l<"'inally, a field test with addled eggs was run. Small holes were drilled 
through the egg shells and a water infusion of horse manure inoculated into 
each egg. The holes !"ere then sealed by means o£ wax. After incubating 
these eo·gs at 26° C. for seven days they were beaten up in a dish and put 

. in a fiefd trap. A similar lot of eggs incubated for nine days was also placed 
in a field trap. Both lots attracted all the species of blowflies. The peak 

" o£ attractiveness was reached about three days after the traps were put o\.1t 
and flies were still attracted on the fourteenth day, but not in large numbers. 

'l'EsTS WITH PuRE CHEMICALS. 

All the experiments 'vith pure chemicals were carried ovt ·:ln the labora- :·: 
tory under conditions described elsewhere in this report. 'l'he intention was 
to test many of the chemicals known to be p;roducts of proteolytic decomposi
tion, but unfortunately only some of those ordered could be procured. All 

· the tests m~de are listed in Table 2. 

The tests ·we1·e qualitative, designed to discover attractants. vVith the 
exception of two or three of the chemicals all were tested in the cage-olfacto:. 
meter. An important consideration in olfactometer ·~.ests is the dilution of 
the test substance. It is conceivable that a chemical may be attractive at 
one concentration and .not attractive or even repellent at another. A further 
factor to consider is that of the solvent for the test substance. In this investi-· 
gation most of the substances used were ~oluble in water, but some had to 
be dissolved in oil or alcohol. In rhoosing oil solvents care must be taken 
to use one which is olfactorily neutral to the flies. Maize oil and " liquid 
paraffin " meet this requirement. · The use of alcohol as a solvent is not 
entirely satisfactory unless it can be used very dilute. In concentrations 
of more than 10 per cent. it should not ·be used for the vapour given off 
stuns and even kills .the flies approaching the traps. On the other hand, • 
solutions of the test substance in weak alcohol often are too easily thrown 
into suspension, with a portion of tbe suspended particles floating on the 
liquid whirh Yirtually amot>Jtts to the chemical being expoi'led .undiluted on 
the surface. The solvents and the dilutions a.t which the tests were macle have 
b~en specifi_ed. in om; l~s,t, for it is oul' opinion t~qf ;tl;t.e publication of data 
without thu; mformatwn would lose much of It~' ,'value to. other work.:Jrs 
engaged in the same or similar .Jines of researf'h. ; ' ~ : 
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Ethyl mercaptan and other .organ,ip !>UlphliJ' .comp.oun~ found .to b.e 
. promising by Freney were given extensive tests. ,. ;rhe former was tested 

at - concentrations in water varying from .,1 .:50,DOO .to 1 ~500,000 and also 
in combination with indole, with negative results. A 0 · 05 per cent. solu
tion of indole was _only slightly attractive, .1 per cen,t. sodium sulphide in 
water was slightly attractive and a mixture of sodium sulphide 1 per cent. 
and caproic ' acid 0· 8 per cent. was slightly· atttactive, hut' caproic acid 1 
per cent. alone was somewhat repellent. It seems likely; therefore, -that 
the attractiveness o_f the mixture may be due•tO thesb.lphide. 'rhiohutyric 
acid 0 ·11 per- cent. in 10 per cent. ethyl alcohol is slightly attractiye, but 
when tested ao·ainst a beef bait this attractiveness is not demonstrated. 
Concentrated v~leric aldehyde is slightly attractive to L" cuprina. Undil'u
ted natural civet and musk ketone* are also slig·btly attractive. Of repellent 
substances found carvone, Dippel's oil and . linalool \\·ere the most out
standing. 

It will be shown .later in the discussion on experiments with various 
chemically treated extracts that certain apparently non-volatile substances, 
e.g., potassium hydroxide, were found to he attractive to L. cuprina. 
Even boiling· the solution was found to reduce its attractiveness only to a 
small degree. M:inute traces of volatile impurities must apparently be 
responsible for this attraction for the reaction was ol£:tctory and not a visual 
one. That the blowfly i-s' remarkably sensitive -to certain odours is well
known; the results quoted above with tests on potassium hydroxide indicate 
a very delicate ol£actory mechanism of the fly. In the ,co.urse of the experi
ment" in which meat bait controls were used, attemuts "~>vere made to dete:t
mine the threshold of attractiveness. w'ith beef baitR. Beef bait was pre
pared in the manner already described and tests were -run with this at 
various. dilutions. Five drops of "beef .soup", i..~., 0·13 c.c. diluted in 
2 · :n c.c. water were found to attract L. cuprincb readily, while a solution twice 
as strong showed no greater attractiveness. A solution five times the strength 
of that · of the first-mentioned was appreciably more attractive and the 
optimum concentration was that of the undiluted " soup ". In all these 
tests the volume of bait used in each trap was 2·5 c.c. For most tests a 50 
per cent. solution of soup :mel water was found to l:;le satisfactory. Any 
chemical showing consistent superiority to such a control wOlJlcl be marked 
down for future field experiments. 

It is interestin:g· to recall Freney's experience with ethyl mercaptan 
which, he said, attracted many L. r<uprina to the vicinity of field traps hut 
did not induce them to enter. He p_ut fOrward the theory that perhaps one 
set of odours attracts flies from a distance while another lures them .into the 
traps. t In the testR with ethyl mercaptan at dilutions ranging from 
1:50,000 to 1: 500,000 no response was shown by the flies. This might be 
due to a matter of dilution or one of olfactory quality. It was hoped to test 
methyl mercaptan but this was unobtainable. It may be that a mixture of 
mercaptans or organic sulphides with chemicals like indole or skatole may 
be found te> be· attractive. The possibility of a single chemical attracting 

*Musk ketone is a dinitro derivative of tert. bntyl acetophenone or a similar 
ketone. 

t Hobson (1938), working with L. ,,e1·icata , states that tJhe ovipo~ition r esponsP. 
cons1sts· of two phases : (1) attraction from a distance, and (2) stimul;J.tion to oV~'!JOSit . 
Perhaps the attraction . to ethyl mercaptan as observed by , Freney · falls wit!hin tl~e 
Soope of the former and does not snpply a stimulus for oviposition. · 
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the flies has not been ruled ' out but, from our work and judging by that of · 
other workers, ·it i~ our opinion that a mixtur~ of odoriferous substances is • 
responsible for this attractiveness. 

ExPERIMENTS WITH STAPELIA FLOWERS. 

Mention has been made on page 31 of the attractiveness tO blowflies of 
Stapelia flowers. There are hundreds of species of this genus and a com
parative study would probab-ly reveal specific differe,nces of attractiveness 
to blowflies. It was found that one species, StazJelia fla'v·irosflris, was very 
attractive to L. cuprina.. .A. day-old bloom was placed inside a large cage 
(2 by 2 by 2 feet) containing several hundred flies and immediately the 
insects swarmed over the flowe~: to such an extent that no portion of it was 
visible. Subsequently, in cage-olfactometer tests, a flower attracted more 
flies than two cubic centimeters of an attractive bait. 

It was felt that in this plant there was something which might well 
repay a chemical · investigation. Accordingly, collections of S. jlOIIJirostris 
were made at Grootfontein College of. Agriculture in the Karroo by Mr. 
George Gill, bo.tanist, and ~fr. Sutton, Gov.ernment Vet~rinary Officer. 
These flowers were preserved in a weak solution of mercuric chloride ·and 
despatched to Onderstepoort. 

We are indebted to · Dr. H. L. de Waal, fm;merly of this Institution, 
for undertaking the chemical study of these flowers. He prepared steam 
distillates of the coronas and corollas, and also made extracts with various 
organic solvents in an effort to discover the most suitable -method of. extrac
.tion. At the time we did not have the cage-olfactometers, so the tests were • 
carried out in the Monnig olfactometer. All of the distillates were attractive 
to L_. C'll,prina-even a.fter prolonged distillation odoriferous material was 
c,arned over into the distillate. Some of the orlours issuing from the receiver 
could be further absorbed in ice-cold water. Acidification with tartaric acid 
does not .accelerate the distillation of the active ingredients, and addition 
of potassmm hydroxide to the distilling flask does not appear to have any 
effect. Various organic solvents were also used for extraction. Chloroform 
seemed promising in. the beginning- but subsequently failed, as did all other / 
so~vents. Ev.en a six-days extraction with ethyl ether in a bubble-extractor 
failed to ~emove any attractive ingredient from an attractive steam distillate 
of Stapelw coronas. Unfortunately there was insufficient material available 
for further work. · 

Several hundred plants were planted at Onderstepoort but these did 
n_ot flo":'er well the following season. From the blooms available from this 
~ou~c~ It was shown that (a) there is great variation in attractiveness of 
mdividual blooms, (b) attractive11ess i:> correlated with the age o.£ the blooms, 
e.g., a bloom picked when one to two days old is more attractive than a 
fres~ly ope~ed one, (c) attractiveness disappears quickly after the bloom 
begms to wither. 

The flowering period for this species is not long so that it is probable 
that further investigatiop.s on this p:roblem will have to be continued for 
several seasons. 

ExPERlMENTS WITH ExTRACTS OF BEEF BAITS. 

Extraction of beef baits was attempted 'only towards the close of this 
investigation, the sudden termination of which prevented the following up 
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·of. any promising indications. With the exception of a beef bait containing 
l per cent. cystine, all the extracts were made from standard beef bait 
inoculated with bacteria (vide page 31). -

' Preliminary tests indicated that the liquor or " soup " obtained from 
the bait by centrifuging at 3,000 r.p.m. contained as much as, if not more~ 
of the active olfactory constituents than the solid prqteinaceous material. 
lt wa(> decided, therefore, to concentrate on the bait liquor for the prepara-
tion of extracts. · 

Further tests showed that, on addition of an excess of 96 per cent. ethyl 
akohol to the liquor, most of the active ingredients · probably remained in 
solution. Repeated washing of the pr~cipitate; i.e., the alcohol-insoluble 
protein in the liquor, apparently removed all attractive substances present. 

• The residue o£ the alcohol-soluble portion after evaporation, on the other 
hand, proved only weakly attractive. · 

• • I 

Trials with medicinal paraffin and maize oil as extractants proved 
disappointing when compared with other solvents. The original idea in 
using these non-volatile oils was to find a solvent which would be olfactorily 
neutral and serve 'as a satisfactory diluent, while the viscosity and vapour 
pressure of the solvent should be such as to allow o;nly a slow volatilization 
of the odoriferous material dissolved in it. This 'principle has been recog
nised by Ripley and R!lpburn (1931). 

In this way it was hoped to prepare an extract from which the odour 
would emanate more slowly and uniformly than it would from ether extract 
residues. That would have been a useful advance, a step nearer the achieve
ment of a " standard attractant ". Judging by the human sense, odori
ferous material had decidedly been extracted from the bee£ " soup " by 
these two oils, ' but the flies did not respond to them. It may be that these 
oils fixed the odours too successfully, 

· A further trial was made to fix the odours of bee£ so'up in an emulsion 
with lanoline. The object was to dilute the bee£ soup irt a medium which 
would permit only a slo>Y evolution of odours, thus stabilizing the solution 
or mixture to a standard rate of production of odours. This is an extension 
of the principle of Ripley and Hepburn mentioned above. 

Ethyl ether was ultimately selec_ted as the most suitable solvent after 
some preliminary trials had shown it to be promising. 'l'he ease with which 
it emulsified with beef soup was an obstacle which was best overc;ome by 
centrifuging for short periods. In cold weather this did not entail a big loss 
of solvent by evaporation. For testing purposes, measured volumes of ether 
extract were evaporated spontaneously from weighing bottles which could 
be tightly stoppered with ground glass lids. It appeared that heating of 
the ether extraCt for rapid evaporation resulted in a big loss of olfactory 
material; evaporation befOTe a fan did not appear to affect it so adversely so 
that this procedure was finally adopted. The bottle was stoppered immedi
ately the last traces of ether were on the point of disappearing. Only when 
th<:> test in the cage-olfactometer was about to commence was the bottle 

1 unstoppered and both bottle and lid were placed in the glass trap. A good 
quality ether was used in these extractions; those brands leaving pungent 
acidic residues were unsuitable. · ·· 

The results .consistently showed that ether removes some constituents 
from the beef soup that are very attractive to L. cuprina. It was also found 
that washing of the ether extract with water before evaporating it will 
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r~duce its attractiveness ,b:1;1t only .to a slight extent. Furthei' work was then 
:undertaken to try if possible to isolate and ~dentify some of the constituents 
present in the extract. Preliminary trials with the extraction o£ acidified 
or alkaline bee£ liquor were abandoned when the tendency to emulsification 
was found to have been enhanced. Instead, the ether extract itself was 
'Wash~d. with sulphuric acid '(12 per cent.) or with potassium hydroxide (20 
per cent.) solutions. The tesidues of these washed extracts as well as the 
acid and alkaline waship.gs were then tested in tbe cage-olfactometer. The 
results indicated that the acid did not reduce the attractiveness of the extract 
to any significant extent; whereas washing with the hydroxide reduced 
attractiveness appreciably. The acid washings of the extracts showed no 
§ligns of attractivenes~; the alkaline washings, however, were attractive 
although acidification Qf these (wi'th sulphuric acid) apparently destroye(l 
~ve;ry trace of attractiven,ess. · This unexpected result was oonfusing and led • 
to the olfactory testing of the reagents, i.e., sulphuric acid and potassium . 
hydroxide. 

Sulphuric acid proved to be unattractive but potassium hydroxide, o£ 
w'tJ,ich a high grade product had been employed in all the .tests, was found to 
be attractive and quite consistently so. Further tests with the highest grade 
of potassium hydroxide, i.e., the analytical reagent grade, confirmed these 
results. There seemed to be a slight difference in degree of attractivenesE 
between the purest and the high grades of hydroxide;the latter being slightly. 
more attractive. When the solutions of these two grades of · potassium 
hydroxide had been boiled rapidly for periods varying from thirty minutes 
-to an hour no significant reduction in attractiveness could be demonstrated. 
Should · any volatile impurities ( ?) , therefore, be responsible for this 
attractiveness, they must be of a moderately volatile nature and not be dis
tilled off by ordinary boiling. · Potassium hydroxide solutions of different' 
concentrations did not show appreciable differences in attractiveness. 
Whereas 24, 20 and 5 per cent. solutions were about .equally attractive, .i.e., 
caught-on the av~age three to five times as many :flies as the water control, 
a. 0-72 per cent. solution was found to catch twice as many :flies as the 
control. 

Having thus found potassium hydr<Jxide to· be attractive to L. cuprina 
it was only natural to test sodium hydroxide . The analytical reagent grade 
was employed, and it sh'Owed the same degree of attractiveness as the 
potassil).m comp<lund. Continue a boiling also failed to , d-estr<Jy the 
attractiveness. The only treatment which, appeared to destroy this 
property was one o£ acidification with sulphuric acid. This would lead one 
to suppose that the pH has some bearing on the matt~r. 

A few tests with potassium carbonate and calcium hyclroxide showed 
them to be slightly attractive: L . cuprina reacted positively to these alkalis 
.only very slowly. On the introduction of potassium hydroxide to the experi
ment with potassium carbonate the :fli~Js reacted well in a very short time to 
the hydroxide solution and few only were caught in the trap containing the 
carbonate. Further, some tentative experiments were run with a .9 per cent! 
solution o£ sodium bicarbonate in duplicate tests, the results o£ which were 
vory consistent, sh<Jwing this solution to be unattractive, water ·catching four 
times as many :flies. , The :flies were not thirsty for they were given an 
ahundant supply of water throughout and before the running of the 
o~rperiment. 
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The signifi<;:ance Df pH as .a factor in attractiveness is not clear from the 
results obtained with these solutions for, except in the case of sodium 
bicarbonate, the pH falls within t4e range. of about 12 · 3 to 13 · 4. 

At this stage the investigation came to a sudden terminatio~ so that k 
number of ideas could not be followed further. The available evidence does 
not suffice to allow of any generalization, It does not appear 'likely that the 
potassium or sodium ions in solution are responsible for attractiveness; 
especially in view of the negative result obtained with sodium bic~rbonate. 
On the other hand, according to m~tb:odox ideas, the hydroxyl ions can hardl:v 
provide the attractive agents. In any case, these in·organic compounds are not 
supposed to be volatile, so that one is inclined to the vie"· that this strange 
phenomenon must be' attributed to volatile impmities. 'J'his, however, 
appears to be difficult to reconcile with the fact that a 0 · 72 per cent. solution 
of potassium hydroxide also showed definite signs of attractiveness. In this 
experiment the absolute ainount of potassium hydroxide employed per trap 

... was only 36 milligrams. An impurity could only have been present in traces 
in the original preparation (KOH), so that in the test extremely minute 
amounts only could have been involved. 

DISCUSSION . 

In our introductory remarks reference was made to the experiments of 
I. M. Maokerras and others on the effect of intensive trapping on the inci
dence of strike, and the economic obstacles to any practical application of 
the method were stressed. Ordinary meat bait and also meat bait plus 
f:alcium sulphide was used, both 'of which caught great numbers of flies. Mary 
Fuller C1934) demonstrated by field tests the great attractiveness of meat 
bait treated with sodium sulphide. It has been shown that the addition of 
cystine to meat baits increases their attractiveness. From these and many 
other observations by various investigators it seems reasonable to associate 
attractiveness of baits' to blowflies with the production of sulphur compounds. 

No simple and cheap substances have ·yet been found to attract blowflies 
as do meat baits or chemically treated meat. Fermenting egg mixtures also 
supply attractive odours to blowflies but it is doubtful whether baits like 
these could compete with meat baits. Fish meal bait was found to produce 
attractive odours, but results showed it to be mther disappointing in general. 

· Furthermore, an expensive chemical, pancreatin, was required to make this 
bait attractive . All these substances, while attracting blowfli es in great 
numbers, fail to attract sufficient numbers of L. cuprina, the most important 
of she~p blowflies, to reduce the incidence of strike. . 

Although hundreds of pure r.:hemicals and scores of chemically treated 
substances have been examined for possible use against blowflies, no suitable 
attractant has been found. Further studies in this field :may eventually lead 
to the discovery of an ideal bait. It must be added, however, that the dis
covery of an ideal bait will not solve the blowfly problem, but it will provide 
a valuable control measure. In a search for the ideal bait investigators must 
be ·prepared to explore, perhaps for a very long time, a wide ra»ge of 
substances. It may not be out of place to offer some suggestions for future 
work in the light of our experiences. 

Hobson (1938) has shown from field observations that attraction is two
fold; one factor is supplied by the living sheep and the others by products 
of putrefaction. He points out that te~ts with repellents should be done on 
living sheep and stresses the importance of using gravid females. 
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From our results oviposition has been shown also to be stimulated by the 
odour emanating from Stapelia: flowers . No sheep factor is present in this 
instance. The desirability o£ continuing chemical studies on these :flowers 
has also been mentioned. , 

The adva.ntages which may result :from using the sexes separately in 
chemotropic tests have also been mentioned on page 29. In the use o£ mixed 
sexes in olfactometer tests it is possible that a :female in a highly attractive 
condition to males might enter a trap and attract flies, thus giving a result 
which ~ight easily be very misleading. 

Further work on extracts o£ attractive meat baits may lead to an 
elucidation o£ the nature of the attractive substances, while more tests with 
inorganic alb},lis should also be carried out. 

Our studies on suint preparations are also incomplete. The chemical 
difficulties in work of this nature are very formidable and have been men
tioned in•contribution No. II of this series. 

As regards suint as a factor in susceptibility, the results obtained do 
nJt permit of any generalization, except that thus far no indication have 
been found of the presence o£ any ' attractive constituent in suint. This does 
not exclude the possibilty that suint may provide a source for products of 
decomposition that are attractive. The idea that acids like caproic and 
caprylic may be specially attractive has not been substantiated either by 
tests with these acids by themselves, or with extracts of suint calculated to 
have retained (isolated) these acids. These extracts were tested in the acid 
state, or when made alkaline with potassium hydroxide, and in neither case 
was there any positive response from the blowflies. The remaining possi
bility is that the amount of suint secreted may be of significance in suscepti
bility. This question ha.s receiv.ed some attention in the past, but' does not 
seem to have been conclusively disposed of [ c£. Hobson (1936b) and 
Holdaway and Mulh arn (1934)]. No further evidence can be adduced at 
this stage. 

The use of repellents on sheep to prevent oviposition does not, according 
to Hobson (1940), offer much encouragement. The requirements for a satis~ 
factory repellent are so rigid that it -is doubtful if any could be found. So 
far no repellents have been found which will keep off flies :from sheep for 
more than a week. The most promising results so. far appear to be obtained 

. with the blowfly spray for the treatment of myiasis (see article VI o£ this 
series). -

Although several pure chemicals, e.g., sodium and potassium hydroxide, 
have been shown here to be attractive under certain conditions, and other 
workers have mentioned the effects of bromoform and ethyl mercaptan, 
nothing superior to meat bait has been :found. It has been demonstrated 
how meat bait could be improved by the addition of cystine and by inocula
tion with bacterial cultures. In both these instances the attr~ctive odours 
produced are probably very mixed, and in the latter they were found to be 
very volatile . It is our opinion, and this seems to be shared by many other 
investigators that, while it is not impossible :for a single chemical compound 
to supply the necessary stimulus to the flies, attractiveness is to be :found in 
a mixture o£ odours. 

SuMMARY. 

1. In a search for olfactory attractants to sheep blowflies, tests were 
conducted by means of an olfactometer in the laboratory, while some sub
stances were tested under field conditions rn traps. 
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2. Certain alcohols, aliphatic acids, esters, organic sulphides ·.and 
inorganic salts were tested in the laboratory; boiled and unhoiled solutwns 
of sodium and potassium hydroxide were found to attract L. cruprina, while 
natural civet and musk ketone were we~kly attractive. Sodium bicarbonate 
solution was repellent. Strong repellents are Dippel's oil, carvone, and 
linalool. 

3. Preparations o£ suint were found in general to be unattractive. 

4. The chemical treatment o£ meat · hait by the addition o£ cysti!le, 
calcium carbonate, calcium sulphide, sodium carbonate, sodium sulphide and 
phenothiazine, enhanced its attractiveness. 

5. Inoculation o£ meat bait with a mixed culture o£ bacteria from 
,sheep's intestines increases attractiveness. 

6. Fermenting baits, e.g., fish meal, pancreatin aud egg, and addled 
eggs, proved to be attractive, but they were not so attractive as meat baits. 

7. Some o£ the attractive substances o£ bee£ bait were e:Jitracted by 
ethyl ether, but these chemicals were not isolated or identified. A portion 
o£ these attractive substances were apparently removed from the ether solu
tion by potasaium hydroxide solution. 

8. Flowers o£ Stapelia flavirostris are strongly attractive to, and stimu
late oviposition by Lucilia cuprina. Distillates o£ these flowers were found 
to be attractive but no chemicals were isolated or identified. Further investi
gations on the chemistry of these !!9wers are recommended. 

9. No blowfly attractant superior to chemically treated bee£ bait has 
been found. 
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