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THh concenhated effod which has been put into the study of the biouomies 
of the hlo,diie,; uttad;.ing ;;heep i11 the wool proclucing areas of the world , 
and the suggestell means {lf <"Onholling tl1is :;courge of the sheep indush_,. 
based upon t hP;;e :;tuclies haYe in t he finlll analysis, been der-icledly dis­
;1ppoiuti11g. h1 ~llite of the endenvoun; made in limiting the amount of 
carrion aYailabl!:' for hrt'eding by carrase dispo,;al, 1·educing the numh<m; of 
blo\\·tEPs by dirPd happing methods, and bY attempts at influen<"ing lanal 
competition in bvour of h.a.rmless or less injur i-ous species, little a ll n iation 
of the lot of the \\·ool-grower lws resulted. 

In South Africa, Hepburn (1943), conchHlecl that the p1·incipal ;:;pe<"ie,; 
attacking sheep, Ltil"illa c1qwina, breeds mainly on th e living sheey during 
the summe1· months although use is made of cm·case material in winter, n 
conc·lusion· not supporte(l l)y }Ii.innig· (1944), so far as the winter rainfall 
;JTe<: of the C<llW is (·oneeruecl, wh erP this spe<·ies was found to be preYalent 
on sheep whereH,r <"1 i mntir- cmHiitio ns renrlPrecl the flepre suitable for blowfly 
strike. 

:Yionnig- (1940), in PYolYing a blowfly !lres,;ing haYing· nn efficncy of 
] 00 per cent . in destroying- maggots on li '' ~' sheep, attempted the <"ontrol 
u.f L CVJn'ina 1w its huge Reale clestruct ioll on liYing sheep, \d1ich appear 
t,> he uRed bY this spPcies exclusively for breerling. He Rtate;:;: "It is 
ol1Yious tl1at if the fly can breed only on the Rhee11 during several month~ 
of the yPnr, the killing of all maggots in strike woun<ls should markecll~· 
!lerreasP tlw i nC"irleuce of blowflies or eYen pxtermi.nate thPm " . 

HoweYer logi<"cl l the arp:unH'Jit may he, the labour Pntaile(l iu treating 
all affected Rheep is Yer:-· consi!lt>rable an!l frequentl~· almost be:-rond tlw 
means of man~· farmers. Blowfly spray whi(·b has been p1·oclucecl at Onderste­
poort according- to th e formula of ~fiinnig- and !1istributed at a rate averaging 
45,000 gallons pPr annum over the last two years (1945-1946) (suffici ent to 
t1·eat approximately 4,:)00,000 sheep per yea1·) , ,;till st:>ems to have in:AuencNl 
tl1e inciclPnce of hlowfly strike in shePp to no measurable cleg-reP . 

It \\·oulJ appear from observation,; made by OlN' of the authors 
(R. du Toit) in the Umfolozi Game ReserYe in Zululan!l, an undeveloped 
nrea harbouring man:· ~pecies of wild a11imals but no sheep, that all the 
species of blowflies including l~·ucilia c11p1'1:na ·occurring- in the "·ool-producin~· 
areaR arc presellt there . It seems logical to conducle therefore, that in vie\\· 
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of the fact that L. cuprina. is able to main tain itself in the absen<.:e of sheep, 
efforts made to exterminate it on sheep are foredoomed to failure, although 
some reduction in its numbers may be achieved. 

In the normal course of events blowflies play an extremely important 
role in nature in assisting with the disposal of <.:al'case material. 'l'hey haYe 
been shown to be extremely valuable in the pollinating of ('ertain plant species 
of economic importance and in fact fall naturally into tl1e category of 
nserul insect;; . It is only the habit 'Yhich they appear to haYe acquired Of 
breeding in the fleeces ·Of high producing "·oolled Hheep whirh has resulted 
in their being classed as injurious insects. 

·with these considerations in mind the ideal to be strived at is obviously 
the adequate protection of sheep against blowfly strike, a measure advocated 
by various authors in such measures as the breeding of less suseeptible plain­
bodied sheep, the fold removal or Mule's operation, jetting with arsenical 
preparations, and the rugging of sheep practised in Australia. 

The advent ·of D.D.T. opened up a new field in so far as suggesting 
a means of protecting sheep against. blow·fly strike was concPrned, in view 
of the long residual effect possessed by this insecticide. 

A series of experiments was unclertaken at Onderstepoort to determine 
the degree of protection afforded to sheep treated with D.D.T. by sub­
sequently subjecting them to artificial strikes with first-stage blowfly larvae 
according to the method described by .McLeod (1937). From the results 
obtained by this preliminary series of experiments it became apparent that 
the protection aftorderl was such as to justify its recommen<lation to the 
sheep farming community in general. In order to obtain sufficient informa­
tion as to the Yalue of the method under adual farming conditions a large­
scale field experiment was planned during thE> summer of 1945-1946 in the 
Gra:tff Reinet district of tl1e Cape P1·ovince, an area of typiral low shruh 
or Karroo veld. 

LA:UOR.-\TORY RxrERIMENTS AT 0KDERSTEPOOR'l'. 

Prelimin;:ny experimE>uts "·ere ronducte<l to ascertain the :form in "·hirh 
D.D.'I'. Rhoulrl be applied ,,.ith the Yiew to studying safetv, E>ffediveness, 
ease of appli<.;atiou and economy. Solutions of D .D.T. in mineral aJHl 
vegetable oils were c011sidered dangProu~ for general use, ~)articularl_v on 
account of irritation to the skin which frequently resulted with the use 
of mineral oil s<!lvents. Powders containing· D.D.T. were found to he less 
effective and diffirult to apply, and fin8ll,V au emulsion "·a" rlecide<l upon 
whielt gave excellent protection with little or no Rh:in irritation. This 
emulsion was produced in the form of a soluble or miscible oil capable of 
being diluted to the desi1·ed concentraton with water in owlf'r to reduce bulk 
aucl minimize transportation costs. 

The follo·wing- formula was found to he satisfal'torv, hut is must he 
borne in mind that it was arriver1 at empil'ieally and the quantities given 
may vary slightly according to the quality of the ingredients URE>d:-

Toluol: 71 c.c. 
Pine Resin (Colophony): 10 gm. 
N aOH solution (50 per cent.) : 1· 5 c.c. 
D .D.T. technical (TO per cent. pp. isomer): 28·6 gm. 
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The xesm is dissolved in the toluol and the sodium hvdroxide solution 
added slowly with vigorous agitation until a clear tr:l'nsparent amber­
coloured fluid results showing no deposit. Technical D.D.'f. is then added 
and dissolved by agitation. This concentrate contains 20 p<-n· cent. p arn 
para isomer of D.D .T. 

Although not conforming to the standard of a good emulsifiable oil 
the concentrate produced could be diluted to a satisfaetory stable emulsion 
by shaking it up with an equal quantity of water and thereafter adding 
the water neceRsary to dilute it to the desired concentration. 

The method of testing the protection afforded by this emulsion consisterl 
in selecting an area approximately six inches in diameter on the rump of 
the sheep and thoroughly wetting the wool down to the skin hy pour ing 
the emubion over the area and rubbing it in with the fingers. 

'fhe degree of pxotection afforded to sheep under laboratory conditimt ,; 
treaLed by this method and subsequently tested by means of artificial strikes 
is summarized in Table 1. 

Sheep treated with 
Emulsion containing 

5 Per Cent. p.p. 
D.D.T. 

+ 

+++ 

'L'A BLE 1. 

Sheep treated with 
Emulsion containing 
2 · 5 Per Cent. p .p. 

D.D.T. 

+ 
+ 

++ 
+ 

+ + + 

Untreated Control 
Sheep. 

+++ 
+++ 
+++ 
+++ 
+++ 
+++ 
+++ 
++ + 
+++ 
+++ 

Number of Days 
after Treatment. 

14 
28 
49 
68 
75 
82 
89 
96 

103 
100 

- indicates no development of larvae. 
+ a few larvae only developed. 

+ + a fair number of larvae developed but strike showed no tendency to spread. 
+ + + many larvae developed and showed a tendency to spread over a considerable area. 

Artificial strikes were examined on the third day. The conclusions 
arrived at from the preliminary work undertaken at Onderstepoort, wer e 
that a 5 per cent. p.p. D.D.T. emulsion g-ave a high degree of protection 
to trrated sheep for il periorl of approximately three months. 

FmLD ExrERI:MEK'l ' :S IN Tim GRAAFF RE!NET DISTRICT . 

'L'he vast majmity of blowfly strikes occur in the region ·of the breech dut> 
to soiling of the wool with urine in the case of ewes m soft faeces in both 
sexes. Body strikes are met with, however, in the region of the wither,; 
and elsewhere, particularly in wet weather but favoured sites appear to be 
the head region particularly between the head and closely coiled h{)rns in ranm 
and the region of the prepuce in rams and hamels . 

'fhe method of treating the sheep with D.D.T. employe(l in our field 
experiment consisted of spraying an emulsion of D.D.T. into the wool around 
the root of the tail and the entire breech reg-ion down to the hocks. A 
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stirrup type, JouLle aditlg pump, fitted '"ith a l<'embre or Yennorrel type 
uozzle giYing a finel;y atomized spra:·, conicul in sk1pe, was employed. The 
!'ht'l'l' was held by an assistant standing- m·e1· the animal so as to present the 
tuil tomtnls the ope ··a tor who (lirected the nozzle "·hid was held at a 
<listance of nLout fon.r to six inche;-; from the skiu. Jhni11g spraying the 
:tssist:mt partell the \mol \l'ith his fingers to ensun' thmough penetrati011 
of the ::<J)]'~ty rlmnl to the tlkin. Hams were heatell on the head region and 
nuns and llame];; ,,·ere simihnh· trPated around the reg·ion of the prepuc:e 
wherP soiling o± tl1e \YllOl by m ·ille appeared to justif,,· SU('h tJ·eatment. 

The nmnlJer of :;heep heate<l in the hreer·h regiou ,,·hich l;ould be 
effedin·ly t1 eated with one g;lllon of tl1e dilute(l PlllubiOJJ aYeraged 25, 
l'HPH'tlenting tbns appoximDtely 180 c.c. per :;h eep. 

Tht' numbPr ·of :;trikes \Yhich Ol'eunecl iu a total of 1,866 sheep with 
D.D.'l'. emulsion hom 2·5 per cent. to 6 per l'eut. p:1t·a para D.D.T. are 
cmnp:ned with the strikes noted in 2,958 unheatt>d c-onhol sheep in Table 2 . 

Xarne of F ann. I 

Ex-
pen­
ment 
Xo. 

'J'AllLE 2. 

I 

Dura- l 
twn 
of ----~ -

Ex: 1 Pe r· Per-
pen- 1 cen· cen-
mcnt No. of No. of tagc Ko. of Xo. of tage 

in Sheep. Strikes of .Shccp .

1

Strikes of 
Days. Sheep Sheep 

struck.
1 

struck. 

UNTRJlATED i' 
CONTROL~ . 

----

Type of 
Grazing. 

A. H111u/siun s Contoininy 2· 5 '}{, Jl.zi. Isomer of jJ.lJ.T. 
- - --

r itkom,, :!8 173 0 0 227 6 2·6 K arroo \'eld. 
Uitkoms .. . . . . . . . . . . . . . 2 38 26 0 0 213 13 52·0 
K waggasfonteiu .. a 118 :?54 2 0·8 250 22 8·9 ., 
\' •·erie . .. . 4 94 129 28 21·8 193 86 44·6 Lucern E' Lds. 

- ·-- ---- - ·----------
H. J,_'mulsion s Containing 5 % Ji .J!. I so mer of n.n.T. 

Doom bosch. 
Kwaggasfontc in ....... . 
Belmont . ............. . 

i 

.5 ~5 70 1 1·4 78 21 1 25·4 K arroo \ 'ekl. 
6 90 91 17 18 7 128 13~ 103·1 

" 
., 

7 93 200 2 1 420 3+ 8·1 
" .. 

8 93 146 0 0 502 62 12·4 
" 

., 
9 76 34 

I 
1 3 200 20 10·0 ., ., 

10 93 100 35 3.~ 195 6ii 33·3 Lucerne Lds . 
11 93 44 lG 36·3 ll 3 39 34·5 ,. ,. 

K indrew E states ...... . 

12 96 81 213 :~o · s 7!) 77 97·4 
" " 1!3 96 61 21 34·4 71 69 97 ·1 
" " \ ' r<>dr ....... . . . . . . . . . . 1 14 92 80 13 16·3 80 43 ;)3· 8 .. 

" 

C. l~'111ulsion Contain:in.IJ 6% zi.Ji. l.sonw r of /J.lJ.T. 

K waggasfontcin.. 15 
Kin drew Estates ... 16 

!7 

76 121 21 17 ·4 121 

I 
223 10±·3 K arroo Veld. 

61 164 16 9·7 184 58 31·5 
" " 65 92 18 17·4 92 

I 
61 66·3 Lucerne Lid~. 

-- - - - --- -- -
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In the above seventeen experiments the untreated control sheep were 
allowed to run toget)ler with the treated sheep in the same paddocks in 
each case. 

An analysis of the three sets o£ results obtained fr.om the three dilutions 
of emulsion reveals the following :-

(a) 2·5% p.p. D.D.T. 
582 sheep treated, 30 strikes 5 ·1% struck. 
695 sheep untreated, 127 strikes 18 · 2% struck. 

(b) 5% p.p. D.D.T. 
907 sheep treated, 131 strikes 14 · 4% struck. 
1,866 sheep untreated, 562 strikes 30 ·1% struck. 

(c) 6% p.p. D.D.T. 
377 sheep treated, 55 strikes 14·5% struck. 
397 sheep untreated, 342 strikes 86 ·1% struck. 

DISCUSSION OF RESULTS. 

The laboratory experiment described, revealed an almost perfect protec­
tion afforded in both the groups of 10 sheep treated with 5% and 2·5% p.p. 
for a period slightly over 3 month s. It was significant that in those cases 
where a few blowfly larvae succeeded in establishing themselves there was 
no tendency for the larvae to migrate into the surrounding wool, and the~' 
remained confined to an area of not more than oue inch in diameter where 
ihe strike was originall:v initiated. In the case of the untreated control 
::>heep, the skin showed a considera hle degree o£ erosimt with the strih 
tending to spread widely in all directions hy the thinl day w]wn the animal,; 
were examined and the larvae clestroyed. 

The results of the field experiment, in terms of the figures given in 
Table 2, appear to he considerably less encouraging, but a number of factor,; 
must be taken into account which did not operate in the (·ase of the laboratory 
experiment and which had a profound bearing upon the results. In the 
first place the sheep were exposed to natural infection in the field and the 
strikes recorded were in almost all cases, in the region of the breech, au 
area in which the wool is exposed to soiling by urine and faeces. This is 
particularly evident in the case of the sheep running on lucerne lands, where 
a certain degree of diarrhoea is present, resulting in considerable soiling 
of the breech, with a consequent higher degTee of attractiveness of these 
sht>ep !'Ompared with those on dry Karroo veld. 

The strikes reeorded in the total of 1866 sheep treated with the threP 
tlilutions of D .D.1'., revealed 11·5 per cent. of strikes compared with 34·8 
per cent. of sheep strurk ·out of 2,958 untreated control sheep. 1'he 1,279 
treated sheep running ou dry Karroo veld showed 4 · 7 per cent. strikes , 
while 27 · 2 per cent. strikes were recorded among-st the 2,135 untreated 
control sheep. In the case of 587 treated sheep pastured on lucerne landR 
26 · 5 per cent. of l:ltrikes were recorded compared with 53· 5 per cent. out 
of the 823 untreated control sheep. 

It must be mentioned that the vast majority of strikes recorded in all 
the treated sheep were small and showecl little tendency to spread, and 
seldom was an individual sheep struck more than once during the coursP 
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of t he experiment. Such strikes scan:ely wanant treatment unde1· ordinary 
farming conditions. Throughout the t1uration of the e.xperiment very little 
rain wa s recorded and the falls "·ere very uneYenly distributed. 'fhe result 
"·a:; that blowfly adiYitY w a:; rather limited and the flies we1·e inclined to 
he more actiYe ~n thosP 'areas " ·he1·e rain had fallt>ll. '"hil'l1 accounts for the 
,;orne"· hat nnia ble re:;u] ts obtaine<l . 

Sc1u1.mY .lSD C o KCL L' S JOK. 

ShPep heated <It Ontler:;tepoort "·ith Plll1lbiolls containing 5 per cent. 
ancl :2·5 pp1· cent. para para isomer of D.D .T. ou selected sites on the 
fleel'e, and subsequently tested on these treatf'<l site,; b~~ a1tifil'ia lly induced 
,.;trikE' ,- with first-stage larvae of hlowflier< , wpr e protf'cted fo r a period of 
"pproxima tel y three month s . 

A. field experiment in the Graaft-Heinel llish ict of tlw K arroo is clesnibe<l 
in \Yhich sh eep " ·er e sprayed in t he breecl1 region \\·ith emulsions e:ontu inillg 
(j per CPnt. , 5 per cent. and 2·5 pe1· cent. of the p.p. i;;omer ·of ]) .D.T. .\. 
;·onsiclerahle degTee of protection \\·;u; afford ed which ll'::lfl more apparPnt on 
sheep pastured on Kanoo Yel<l th;m on t ho,;e nmniug· in hJ<·emf' land,;. 

1'ht> conclus ioll ::nriYPd at is that the heatmellt of :-;heep, <l<.;Cordin g· 
to t he metl1od flesnibetl, '"ith a D.D.'l'. emubion <.;o ntaiuing- 5 per ceni. 
of the p.p. isome1· '"ill afford a <legree of protection sufficient to reduce 
hlowfi:· strike to a. minimum during the periods of greatest adivity. Treat­
ment i ,.; be~t applied shortly after the fir:-;t summer rain,; a lwut FleptemhPl' 
aiHl again after the latP summPr rains in Februar.c 
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