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A New Fly Repellent and a Blowfly D ressing. 

Preliminary Report. 

Hy Tl. ( J. MOKl\ I.(J . ~P..t ion of I 'nnt,; itolog·y, O n den;t epoort. 

J..;n:; uYONE \Y'ho i;; actl uainted ,,· i tl t t he problem o f n tYiasi s in s heeJl 
a n rl oth el' a ni mnls and a l so in m a n , realises th e inq)()I' Ltlll 't' of a 
s<t tisfa d or_l- tl_,- repelle nt, an d lllU('il 11orl; has h een 1lone , parti('ubrl.1· 
by Bi sh op p a nrl hi ;; a sso('ia t es in th e ( fnil e1l ~la(ps , to fi nd a ,;nitable 
s ubs tance . 

]n a ;;ean,; h fm Hy J'P]Jellt> u h tlw aui.hor h<t s t-Xa lnine d some oih 
of co nunon So uth Africa n p la nb nnd 11·is h es i.o ree;onl iu i.his artide 
som e prelimi n ary wor k o n on p Rueh oil, '' h i('h appear" to be a ve1·y 
effe ct ive blO\dly repel le n t , a 11!l a lso to r epoit on t est:-; of certain 
chem i 1~als which arP Yen · to.'\i e to nwggo ls and ,,·hi ch co uld be u sed 
in combi nation \\'itl1 a I'PpPll e n t for lh P trea l nwnt of m y iasis . 

' 1' ,\G J·:T .ES () IL ,1 s .I F t,Y Bl,PJo.LLEYI'. 

Th e planl 'l 'o.t;rl es 111iu uuo (popnlady btOII'Jl in South Afr i<;a 
as " kh <t k i ln1 s h " ) is a I'Ulll ii iOJI w(w tl \1 ltieh is a (;<1u se of I ro11hle 
lTI m a ize and ot h PI' b 11 <b in lllOSi pari s of t h e rui o n . )j g'I'0\1- ~ 011 

poor , <h Y ~oil to a l1e ig h t of a f pw illl'h ec; \Yhil e . in morP faYo tu·<illle 
c ircum~btn ces , it lll<IY reaeh :1 hPig-h t of :;pyeu fee l anti fiH~ main 
si. Pm hPaJ·~ [ I nu n1he r of hr<tll !' h t'~, ertl' h <l PYelopillg· a t · l u ~IPJ' of small. 
pale y ello11· Ho11· p , ·~ <t t its ti p. I f I he plant is t·ut it <l eYr lop ,; new 
bran!' h es and u s11<~lly forms a mo1·e d t>nsP g rowth than h f'fore. 'J'h e 
flowe1·in g sea son is towarrl s t h e en d of summer an<l <hn ·in g lhe wini er 
th e p lants niP off. 

This p l a n t I'O II t a ins a s t roug·ly -sm elling vobtil e oi l , 01 · rath er 
a mixtu r e of oil s, in it s l e nYPS , fl owers an<l SPP ns . T h e oil (':Ill easily 
h t> ohtain e rl l!~- si Pam <lis ti llat-ion anrl I It t> :Yi eld of i h t> +l owering· plant 
i s abou t 0· 5 p er r en t. of t h P t otn l \\·e ig ht . 

• \ f e11· ~'ears ago it ll.<ts ma inl·nin erl In· a CP rlain IHit Pr in th e 
<laily prPss t h a t th is plan t <·o nbi n s :111 :tdiYP prin1·i pl e whi<·h wnR 
d l'PdiYP f or h Pn t nw n t :tg a in .. d int Prl\ :11 a n d P.'\ l erna l parac; it·es . 'J'hP 
preR<•ill ::t u thor mad e earpfnl IPst s 11·it.h th P cli stillP<l oi l a nd also with 
i n fu ~ ion s a1Hl rl eeod ion s of t h P 1Yl10l e plan t a _g·ai n ~ t· i n ien1al parasiies 
Hltl' h ns Tlnem mu-ll'lt s r·m J/n l'tu s a n rl ot'her g·a~t.ro-intt>siinnl pa rasites 
of sh PPp anrl , togt>l l1rr , ,·ith }Jr . B rclfonl of t h is Jn sti tn te, t est erl 
th e :material aga in st l'sornJites roJII InJuJis o ris and Jf r l op l11Jf)1l-' m·i·nus 
on sh eep a nrl t icks 011 cah -Ps . In all <·a sPs t lt P re-;ult s were entirrly 
n egative with t h e exr- t> ption of a slig- ht {l nthPlminthic effect in some 
L:ases . 
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In onler to t est i he fly rep elle nt pr opert ies of th e oil v an ous 
experiments were mad e . 

A. T ESTS I I T I'JI T llEAT E JJ BAI T. 

1. The firsi t est "·as ma de hy diY idi ng i he liYer of <1 sli g h tly 
decomposed sh eep ca n ·ass in to two equal parts a 11 d J> la(:ing each 
half into ::1 large, s ltallo11· g b ss d isl1. Specim en A wa s th e un i reai ecl 
control ; 10 <lrops of 'l'agt' l es oil wei'E' d ropped on difreren i pa r ts of B 
and t he oil soon s prenrl oYer t h e ' '"h ole surface of thr liYer. Th e 
bYo rlish es " ·er e pbced in t h e h r oken ~ha rl e of trees 11·h er P bl01dlie~ 
were ple ntiful. 'l\1·0 cla.vs lutf' J' Rpeci m e n A 11 as attract ing la rge 
numbers of flie~ an rl con tain e(l n um erous eggs a nrl youn g maggots, 
while n wa s st-ill q uit e h ee of HiP~ , ep:),!:S a ncl maggots a nd !he Slll e11 
of the oil 11·as s till quite stron g. 

2 . The sel:ond test 11·as n w de in a 11·av similar t o t he m ethod 
usecl by Bis hop[l and h i~ (·o-wor k l• r s . ( fl;~s h r aJ, e r ;-; of on e l i!rP 
C<lpae ity 11·ere li Se(] a s l:O n[ai ner s . Jn to e<l Ch 11·as IJlaced lllOist Sand 
to a he ig h t of 0 Clll. , a nd on th is GO g- m . l in'r a n(l GO g-m. intestine,.; 
of a slig lJ l l_,. cl e('Ol11JlOsrrl sh eep (· an· a ss . 'l'he l1a it 11· n ;; s pr i 11 klr (l OYer 
wi th I r·. e . of t he r e}> Pllen t test ed , a ttemptin g· io sprea d t he t!ui rl as 
evenl.1· ns pos~ ible OH 'l' !he h a il'. 'J.' lw bea ker s " ·e re Jlla('ed G feet 
a pa r ( mJCier a t'h ~ 1 tch roof O]Jen o n all si<l es . 'J.\yo b eaker s I I' er e 
preJla re<l fo r ea<:h r eJ>ellent a n rl th e re ,,·ere t hree co ntrols ; they wer e 
so ::n·Jaug-e rl as to g et th e b est JIO's tbl e balance, taking- into a ccount 
th e eJTed of ligh t and t h e possible in flu enre of on e specilll en ou !he 
othe1·. 'J'h e r es ult s tne g- iven in thr fo llO\Y in g- t able : -

Tagetc,; Oil. 

:Flies. I Eggs. I 

~2/ l j 3!\ 12.0 p.m. Fi pcci nw m :-; W (' l' 

~2/ 1 /:35 +.0 p.m. 0 0 
~:3/1 /3!) 0.30 a.m . 0 0 

\ Vcat lwr <· loudy , 
U .O p.m. 0 0 

Clouds b roken. 
:2 .0 p.m. 0 

:'+/ l / 3."i 9 .30a.m. 0 

12.0 p .m. 1 L.s./ I 
!M.d . I 

2.0 p .m. 2:\Ld ./ 1 

:!:i j l / 3-"i 9.30 a.m. 0 

M.d. = .Musca domestica . 
L.s. = L ucilia serica.ta . 

0 

0 

+/1 

-1- I J 

-j-/ 1 

8.h. = S arCOJihaya haernorrhoidal is. 
2.i\f.rl. / 2 = 2 M.d. at 2 beakers. 

Oleum P icis (Commercia l) 

:Mag­
got s. F lies . 

e set 0 :1 t . 
0 2 ~'l.cl . 12 

0 I i\!L d./ 1 
cool w i nd . 

0 :2 ~Lcl . f I 

tempera t u rc r ising . 
0 2 L.s./:? 

2M.d. / 

0 I L.S.f l 
4:\i. cl ./2 

0 J L.s./ 1 
M1.cl. 1s 

0 +M.d ./2 

l i'>L.s. / 
20M. d ./:! 

Eggs. 

0 
0 

0 

.J...j2 

-r/2 

+/2 

+/:? 

-,/2 

lVIag­
uot.;;:. . 

0 
0 

0 

0 

1-; 1 

+/1 

+/:! 

+ / 2 

~-/1 = E ggs or larvae present in one beaker. 
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Controls . 

Flies. 

i\:\Ld./3 0 
0 0 

2 L.s. j 0 
H'Vl .d . /:~ 

GL.s./:1 
10M.d >3 

+ :3 

I S. h . 
!J:VI.rl. j:3 -i- ;:~ 

:lL.s./3 ,;:l 
!I M.d . I 
:lL.s./ T 13 

2 1M.d ./ 
20L.s./ ..!_; :~ 
2."iM.<L '3 

0 
( J 

() 

S.h./ 1 

-+ ... : ~ 

+l~ 

+;:; 

+, :l 



1t will b P seen th a t the taget Ps oil ,qs Yer.'· dfectiYe, particularly 
in c:ompar ison " ·i t !t ole u m p ic is . The l at te r does n ot s how up ''ell 
bec:a use t'he q ua n titi es of the r epellen t s u sed ,,·er e sm all, b ut th is was 
don e s in ('e i t bad b ee11 dete rlll i n erl in ot her s im iLu te:-;b m:.lll e 
pr e ,· iou sl_,. (n ot h er e r ecorrl erl ) t h at t h e tagete:; oil a ppeared to be 
stronge r than olP um ]Ji('i :i i u 1·eg a r d to l'P]JPlle nt l lrOp<'J·t iPs for hlow­
tli es . 

lt is n ot t he inte n tion t o rt' l·ord in t h i,; prel im in a ry l'P]lOT( all 
t h e t est s t h at have Ue!:' l1 lliaclP, but to g in a fp~y typica l r esults 
ob taill e <l afte1· t he first t.es t·s m ad e for or ientation h a d h e en cani erl 
ou t. The ,,.orJ, is b r in g continu e<] i11 Yarious rl i r ec! io ns <111<1 m ore 
il e tail c-ould he g- i,·e n i n a la ter :n ·t icle . 

H. 'l'Fs Ts : :-; O u ·.\ c TO) t ETFIL 

:S in ce 'l'age le::; oil It a ::; a w r y c; tr o ng ollo u r i t was th uug·ht t'ha L 
Lbi.s mi.gb t ::;iJ IIJlly m a sk th e· o<lo tll ' of h ail s used and it was t lw r l'forp 
il f' l:ide<l t o t es t wltd h er t.hp oil has defin i tf' l'l'[ll' ll en t p ropNt ies fo 1· 
fli es . 

The t~·pe o f olfadon1ete r desc rih e<l by I\.ryg·s man ( l!J;W, J !):J L) 
\\·as co nstrudP(l a nd t r ied. l t \l·as f o u nd , hmYeYer , tl1at t h 1• l'e ntral 
box in '' h i('h t'hP Hi f':; a r e pla 1·e<l wa,.; too largP a nrl t hat the fl.i.es 
on ly a ccide ntall,\' e nt Pl'P(l t he h 1·o tuli P,; at thP sid es . M oreoYe r , it 
appea.r e<l from ot he r tPsts tl1<1t the Hies clo no t ea s ily t>nter int o a 
t·ube ,,·hi ch h as n o YP ntilati on excep t at ih r nh :11H'P . 

T he a ppa ratu s shown in Fig . .1 ,,·a s c:ou str uc t <~d a fter seYer a l 
tri a ls and i s hel iewcl (o sat i ~h t he r equi rPm e n ts of fl ip,; su ch a s 
h loii'Ai es, h on sd l ie:· a ncl o th t> rs,' ,,·hi. C''b, m·e snfti (·it> nl l,,· :H·ti ,·e . T he 
a ppara tus ha s a l su h <•e n t r iPd fo r m osq uitoc>s, b u t t h ew hav e t he 
ha bit of sP i llin g <lo\\' JI in n s uit ah le ,;pot <1 1111 do not n1oYP a l )() u t 
sufh C' iP n tly to g· in· t lw des irr d r b u l t . 

T h e a ppa ra tus C' Ons is t s of a box <l , mea::;u r i ng :tLo u t 05 by 15 
hy J. !) C'lll. Th e e n trn ncP is gu a rd ed l>y a gam-:e "sleeYe ",the Rid es 
('O its ist of ,,· i re sn l•e n an d th r-• ex it i.-; <·mdroliPrl 1>.\' f li P :;l icli ng door H. 
']' h is l ra <l s i n to a slll all box ( ', m e:1 :; u r i ug 12 hy 1:2 b~ · 12 em . Its 
t op anll fro n t are mncl E' of g l ass, th e rest he in g lJ JPtal (or woo cl ), 
a n cl eac h si.cll' co n ta in s a r·i rcubr o pen i ng of 7 <' Ill . di a m et er 
Sll!Tonnde<l o u t he o utsi de b~· a sh ort pnljrc-t ing ('o] Lt r . Furl lll'r a r e 
r f' qui re rl ,.;f'YPral t nhes . " ·h iC'h (' a u lll ost r·on ,·<·ni e n t l \· hP ma de of 
cellu loid , m easm ·ing tiO l'lll . in l en gth " ·itb a 1l ia n; ete r of 7 Clll. 
'l' hey Jl Ju s t fit. \Y ell in to t hP later al o pen i ngs o f hox C' . E ach t ul iP 
I S provi rl e cl with fo ur lon g-ih1d ina l UJ>e ni ng:; o r · • n· indo,,·,;" whir:h 
are C'OYe red with g au ze doth a n d these must b e equ a lly l a ro·e a nd 
e ,·enl,,· sp aeed in a ll t he tubes . T h ese w indo\YS p r oYide >Pntilation 
a n <l preYen t t h e sm ell of t·he r ep ellen t testecl from spreading throu g h 
t he ,,·hole apparatu ~. \Vh en th e appar atus i s n sell th e w indowR 





II . 0. ~tQ).'l\'1 , . 

should therefme face upwards. 'l'h e top and f ron t of box C IYere 
at first macl e of wire gauze, hut i t \\·as found t ha t the fli es wo ulcl 
then not readily enter i n to th e tubes . 

'l'h e ap para tus is :;et up a;; shOIYil , t hP end ~ of th e t ul >P~ be iug 
p lugged witlt c·o tton 11·ool a ncl th e box C fac in g- to 11·anl ,; t he li g ht. 
It is best to work in a la rge room wh ere t here i ~ no draugh t and not 
too n f'.ar .a 11'i nclo11·, pbc·in g the nppara tu ,; in such a positi on th at 
the lig·ht· i ,; lli s lributecl as en' nly as pos~ il 1le m·e r both t h e t ulles . 
'l''hi ;; li g- ht factor is Yery imporLm t . About ( i0-~ (1 fh e,; an-• plac:ed 
into box A and lltey will soon pa ,;s th m ug- lt iu to C. 'l'h r lraplloo r TI 
tuay JlOII. bP dosed, hu l a s a r ulP t he Hies "·ill nol r et urn into l he 
darke r box A <1 11cl thP OIWn door pr oYici P,; f urthc·r Yeutilat ion , keep ing 
t he . ntell of tbr r e pPilr nt from en teri ng the blan k tulJP . 

A blank count is fi rst ma ci P, ;~fl er ;tilOII·ing t he fl ies a fPII' minutes 
to g·et accu stomed to the <~Jlp<tra t u s . ( 'o unt H ma.1· hn ntade P l· er~· :10 
or GU seconds and :!() coun ts are lllacl e in <til . Unh thf' Hies in t he 

· distal half of eac·h t uhe ,.;'houlcl l>e coun ted , an tl f~ r thi ,; purposP it 
is neeE's~an· to clra11· a l ine arouncl th P m icl dle of rarh t ube . lt 1s 
conveJJ i<•nt vin th r intrnal be h1·eE' n co unts to k.Pep c·ount of t he fli es 
in on e tubE' ~o t hat at t he C'orr ec·t mo me nt attP nl io n c· a n lJP g- iYen 
to Lhe othE'r to rPg-i~tPr t he n ulll he r tlwre. \ Yiw n r e pellP n t has hreu 
int rodu!'ed into one t ullE' th e Hies in t his tHbe ~ h o1tl cl 1JP 11·atc-'hecl in 
onlPr to SE'P ho,,· the.\· r eac·t t o t iH' lll atPr ia l 11· he n t lt P\' C'O ille nea r i t. 

The· pnlilllinary bla nk coun t w ill ~ how 11·he ther t he di ,.;tribu ti on 
of lig-111 is ~ uHi l: i enll~· PYE' ll on hoth si des . :\ rC'ess;lry alljustnlE' n ls 
sh 011ld be mad e. A clrov of t he r r pellen t is n o\\· p lal:ed on to a plug­
of c·otto n ll'ool ;mel t'lt.is is sli pped int o thP plac·e o f a plug on onP 
silll'. B Pg-innin g nf tn a fp"· tn inu trs 20 co un ts ;~ re Jtta cl e. The plu;.t 
with iltP r e pPllPtl t i s re pla ced b.1· a clea n one a nd l it e tli Ps a re the n 
chaserl hac k in to C' hy pushin g t he plugs in to tlH· pmximal e nds 
of t he two tube:; ; th P_I· :m" f urth e r bmug h t· inlo A h _,, tum ing this 
sille t o lh e li ght ancl p i<IC' iJtg a cl ark cloth ow r C if l! Pc·E's~a ry and 
th r n closing the-· clom· H. J<'rPsh tu1ws arP in ~PrtP c l , t IH• r Ppell r nt 
JJe in g· llOIT placrcl or. tlw oliwr s icle , and t he Hie~ an .. a llo11·eti lo 
r eturn. 'l'he n pp:u rd us shmllcl lw re pla cE'rl exadl.1· iu i l,.; previous 
positio n. "\n otlwr :.?0 !'Ounts arE' ntacl P. frpsh t uhp,- ap;<l in in .-;erl.Nl 
ancl finn!ly 20 hJ.tnk l'OUn f-s COlll)lle te th e tP .'i t. f n ~ l c~ acl of insertin g 
fresh t uhes for th e ~pc·oncl c·o unt 11 ith !Ppe llen t th e 11·holP <l )lp<nnl ns 
m a.v .-; imply hr t nnwd upsicl P cl own . so th at t lw r epPll en t is nmY on 
the ot·it pr s icl e , l>ut· c·:n·e mu sr he LtkPIJ to r rg-a i1t t'it P e;.;: Jd J>reYi ou ,: 
positi on \\·ith rf'fp J·ellC 'P to th e ~ou t · c ·p of li g-h t . 'l' l1 e c:olllt t,; nrP fi n :1ll ~· 
SUJlllllPci lljl Hncl . if llPCE'SS<U \ ' . ('OJTPctions rtrP lllH fl P :t ~ in cli c·a tN] h.1· 
th e 1Jlank c·oHnt s. 

1. Fli Ps : .lf 11 sca rlo!ll('stint , ( ,ltCilirt sc1·ica ta, C lu ·y som .lj ia 
lllllir-l' /1 -', C lu·.IJsOIII.IJlO. ch lot·n/1/JlJa and Snrcop lw.r;a lwe ll lOI'I'-
7/{)idlllis : T11P blan k C" Oun ts 11·er p strffi e iPnth evP tJ. 
H t->pell Pn t. CiF\: Plllph· t u llE' . 200. . 
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2. F lies : / ,u ci lla ser i~;a ta, C hTy somyia ch lo rup li /J/Ja: Repel ­
l ent , 5fi ; empty si rl e, 2 cJ!L 

;). l<'li e;; : L ·ucll/11 scric11to: R epellent, 70; e m]Jty sitle, 21 t.i. 
I n t his casp a f e" · Hies 11·erP apparen tly over com P h_,. th e 
tag-e tes oil and t hey r en w in!'d in t h e e nd of the t uhe in 
a tlazetl co 1\(1ition dur in g t he rPRt of th e !'ount , h Ping­
counted Pac h time . 

4 . F li es : },uolla sericafu : H r p e lle n t, !i0; en1p1,1· :-; ide, 749 . 

5. Contparat ive tes t 11·it h ol e um ]Ji!' ic; and J.ucilla sc·ril'llfa: 
l~r pelle n t , 2-l:S; empt~· s idP, :~47 . 'L' Ite oleu 111 pi cis tl or;; 
no t show up \\·ell in i.lt i,.; <I[J pa ra tus. F li e,.; \\· ill even 
~Pt t le dmn1 ou t hf' plu g- ('f\lT \·ing- t h t• ma t eria l. 

It a ppe<J. rs t h erefor e that t lw tng-Ptes oil has definite r epellent 
]Jroper ti es, a n tl i t h as a lso Leen notieetl t hat hlmdl.ies approaeh ing 
a wo und w hil' b h as bee11 t r ea tet l , ,·ith m ixtmP" containing· t he oil 
wi ll r apid!.' tl ,v oH " ·ith ou t sr ttling· do\\11 . 

c. 'rEsTs '' '~'nl L ,, Rv icwEs . 

.it i s nu t nPt·es::;an· her e to reeoun t a ll the t.est.-; made with 
tl ifte rent m a teria l" , m ost of '\\' h ic h ha d b een tp,;ted before h.r ot.he r 
worker s . N o ot'h e r snhsta11 ce th at co uld l >e u ;;eu on a " ·ound was 
found to h e eYe n n early a ,; effeetiYe as t.;arhon tetrach lo ri rle aucl te tra ­
!'h loret h y lP oe, lJo t h kno1Yn to he stron g insed it·i<l es . 

The t es t ~ we re made as follo'll·s : L 'ucilui .sencala eggs ,,·erP 
culled e<J l>y allO\\'lllg' the fli e,; to lay Oll small piet·es of liver. 'l'bP 
lar v<le \\ Pre a llo" ·ptl to \l e ,·el o p in suit ablt• ~111Toun (li ng,.; 1mtil they 
bega n to mign.th• fro m t he fo o\l m ateria l. 'l'ltesP fully-tl evPlol>ed 
t hirrl stagP lnn·ap a r e lm o,,·n to b P t h e m ost re sista n t st<tge uml ,,·erP 
u,;erl in ortl0r to mai nta i n t h i,; far·tor a;; r·on,;Lmt a s possible. 

A s a rule 20 la rvae 11·e re p laced in a suitable t.ube and th e 
m ix t ure to h e t es tecl \\·a s po urer] OYPI' t h elll to <I d epth of <lhout 
2· 5 em. T h e t uhe ,,·a s g ently ,.,·hakr n a n tl t he pe ri od of readion 
ti1u etl b y m ea us of a s to p,ra i<- lt. A t t he e n\l of t lH• tint e tlt f' mouth 
of t he t ub e 11as euver e rl w ith a pir,ce o f' gn u ze dotb , th e tul>e t u rned 
up:iid e dow n a 1Hl sh a ken .-;o a ,; t o drai n the fl uid off (j11ickly. 'l'hP 
lar Ya e wer e 1 hen tra n,J en ed to t ubPs r,o ntaining- clea n sanrl and 
ihesP t uhes wpre elo ... wrl " ·i th gauze cloth . AfiPr allow ing sutfit·ient 
t im e) for p11pation a nd em er g enr·P of !'llP fl ie.-; antl aftPr t he latter 
ha rl di etl, t h r-• contPn ts of ea r·l1 h the were s ivecl ou t arul the number 
of tl t·arl l{l rY<lP, dPnrl pu p a e a nrl fli es <:oun terl, as reconl erl b elow . 

f n o r rler to en ::; ltr e satisb cl o rv l'Ontad l> etween lh e material 
test ed a ud t hP l a n ·ae i t \\·a.., tl ~·ei<l Pd to Pnml sih thP YolatilP 
l' ub stances !'u r·h as ca rh on teha (ib1oricl e, tetrac·h l~rdh~· len P an rl 
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benr.ine . Oily mixtures, " ·hen applied to \\"01.mds, have th e undesir­
able effect of softening t he t issues and preYenting the formation of 
a h ealthy scab. \Vatery emulsions dry off rapidly an<1 only the l ess 
Yolatile portions r emain on a nd around th e \\·ouncl. The mix tures 
used in the tests r ecorded belO\Y ''"ere not a ll satisfactorv emulsions 
as will be discussed later . · 

For the sake of brevity the following abbreYi.ation ,; are used : -
0014 = Carbon tetrachloride, 0 2 Ct = T etrachlor ethy lene, 'l'.ol. 
Tagetes oil, G .ar . = gum arabic, Aq. = \ Yater (rlistillecl) . 

!l1ix turc . 

l. ·Hcnzine 10, T.ol. 10, G.ar. 5, Aq. 75 . 
2. 10, 10, 5, , 75. 
:3. 20, 10. 

" 
5, , 65 . 

4. 20, 
" 

10, ., 5 , lead ace-
t at e :1 °1~ 6.5 ............ 

5. 20, G.ar. 5 Aq. 75 ........ . . 
6. C2Cl 4 10, T.ol. 10, G .>ll". 5, Aq. 75 
7. Aq. 100 (42 la n ·ac) ... . . . .. . . ... . .. . . 

I. 

Tim e of 
R eaction 
in Mins . 

:~ 

3 
3 
3 
3 

Dead 
Lar vae. 

1 
0 

18 

20 
18 
18 

0 

P upae. F lies. 

2 12 
0 20 
1 1 

0 0 
2 0 
0 2 
3 39 

It is seen that 10 per cent. benzine even for 3 minutes is not 
sufficiently effective and compares r ather unfavourably with tetra­
ehlorethylene ; 20 pe1· cent. g-ave better r esults but was di t;appointing 
in subsequent test s. T he lead acetate was .arl rl ed on account of its 
fayourable effect on wounds anrl i t did not break the gum arabic 
emulsion . 

II . 

Mix ture. 
Time of Dead React ion Larvae. P upae. F lies. 
in Mins . 

2 u (j ·' .. 8 . Benzine 20, G.a,r .. 5, Aq. 75 .. . .. ......... . 
2 1 0 19 
2 20 0 0 

!l. , 20, 5, 3% lead sceta te 75 . . . 
10. C2C14 20, 5, Aq. 7ii .. . .... . ...... . 

2 20 0 0 
2 19 1 0 

I J. , 20, fi , :3% lead aceta t e 75 .. . 
U. CCI,, 20, i'i , Aq. 7ii ... .. ... . .. . . . . 
13 . , 20, 3 , :3% lead acetate 7:) . . . 2 12 6 2 

1 1 0 19 
2 0 0 :W 

14. 'r.ol. 10, , .5. Aq . 8ii . ... .. . . . ..... . 
L). :~o~ lead acetate 100 . . . . . .. . .. . . .. . . .. . . . . 
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ln t hi,; case the lead acetate ap1Jear" to haYe coLmteracted the 
effect of benzine an d to a slig ht extent <1 lso that of carbon tetra­
chloride, but this is probably not t he correct interpretation of the 
n~sult-see 3 and 4 above and oth er tests below. 
Tagetes oil h as no appreciable l m·vicidal effect. lt "·as decide(1 
to try '"oolgrease as emulsifier, since this " ·ou1tl be particularly 
suitable for use on sh eep . Emulsions wit'h lead acetate were, ho,r­
ever, not satisfactory and apparent ly did not bring about satisfactory 
eon tact between the insect icide an d the larvae: -

I II . 

. Mixture. 

16. C2CI 4 20, T .ol. 10, woolg.rease 5, 30' !o !carl 
acetate 6fi. 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 

17. , 20, T.ol. 10, G.a r. 5, 3% lead acet ate ();) 
18. 

" 
20, woolgrcase 5, 3% lead acetate 75 

19. Benzine 20, T .ol. 10, 'voolgrcase 5, 3% lead 
acetate 6ii . 0 0 0 0 0 0 0 0 0 0 0 • • 0 •••• 

20. 20, T.ol. 10, G.ar. 5, 3% lead acetatE' 
65 . . . 0 0 0 0 0 • • 0 0 • • •• • 0 • • 0 0 0 0 •• 

21. 
" 

20, woolgrease 5, 3% lead acetat e 7;) 
22. Aq. 100. 0 0 0 0 • • 0 0 0 0 0 • • • • 0 •• 0 0 •• 0 • • •• • • ••• 

T ime of 
R eaction 
in MiM. 

2 
:2 
.) 

2 

2 
·) 

.) 

Dead 
Larvae . 

;) 

20 
() 

0 

.. 
,) 

() 

() 

Pup<:<' . Flies. 

0 1ii 
0 () 

:2 18 

1!l 

1 ](i 

0 20 
0 :W 

Soap emulsious \r ere no"· tried and it was found that the 
substances tested could very easily be emubified as follows: ­
Benzine, CCI., or C2 Cl., 50 cc. ; Tagetes oil, 25 c.c.- .\ . Soft soap, 
9 gm. ; " ·ater to make 25 cc .- B . A(ld successive small quantities of 
A to Band shake. The thick emulsion is diluted with 160 cc. water, 
giving t he following concen t rat ions: CCI., 20 per eent. ; Tagetes 
oil, 10 per cent. ; Soap , 3 · G per cent. In these tests 40 larvae were 
u sed in each case. 

IV. 

Mixture. 

23. C"Cl , 20. T.ol. 10, soap 3 ·6, Aq. <tel 100 ... 
24. 
25. " 
26. CC1 4 20, 
27. 
28. 
29. 
:'lO. 
:H. 
n. 

, 
Benzine 20, 

" v\' atcr . . .. . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0 0 0 0 . 0 

Tin1e of 
Reaction 
in 1\fim, . 

:2 
:~ 

1 
2 
:'l 
1 
2 
3 
:l 

Dcarl 
Lal'vaC>. 

Pupar . Flies. 

.) () :3;) 
27 :l lU 
2+ (i 10 
10 7 2:l 
34 :; 1 
:39 1 0 

·) l :n 
0 :l :37 
2 j :l7 

:2 37 

'fhe above test showed , as had been noted before, that CC14 arul 
C2 Cl 4 were mor e effective l arvicides than benzine. Since tl1e tem­
perature of t he sheep's body would probably have an influence on 
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the reaction by inereasiuo· the respira tion of th e l arvae, the above 
test \Yas repe~teu with the morlification that t he em ulsions were 
warme<l in a water-bath to 28° C. before being p011re(l on to th e 
lnrYa <.'. T n each case 20 larYae " ·ere u sed . 

v. 

Time of Dean }fixture. Jtcaction Larvae. r" 11pac. Flies. 
in Min~ . 

:.;a. c , c1., 20, T.ol. 10, soap :3 ·6, Aq. ad. 100 . . . I 7 l 12 
:34. 2 19 l 0 
:~:;. 

" 
:3 ~0 0 0 

36. CCl, 20, 1 4 11 5 
37. 2 20 0 0 
38. 

" 
3 :lO 0 0 

39. Benzine 2-0, I 1 1 18 
40. 2 0 l 19 
41. 

" 
3 2 I 17 

.u. V\'RtC'r .... . .. . . .. . ... . . :1 0 0 :W 

\Vith regard to the reaetion~ of t'he larvae under the influenee 
of these em.ulsions it "·as observed t hat CCl , stunneu them almost 
immediately, \Yhile C2 Cl4 appear eu to irritate them strongly for a 
fe\Y seconds before they quietened llmYn and becam e m otionless . It 
was thought tha t thi::; property of the l atter chug m igh t be favour­
able, since it \rould cause the maggottl to crawl ont of (leep \YOtmds 
before th ey \Y e1·e killed . Test s made on sheep , 'hmYever, showed 
tha t C"Cl., unfortunately irritate,; t he wound an d t h e animal to a 
similar (legree and that i t harl to be disnarclecl for thi ;; r eason. 

It was further found in t esting Yarious emulsions on sheep 
that the free alkali of soft soa p was irritating anrl the soap emulsions 
l1 ad to be given UJJ. IV oolg rease vv as again t rierl and <>a tisfactory 
emulsions could he mad e iu the follo"·ing wa,v:-\Y e igh oft into a 
sni table flask 60 gm. " ·oolgr ease ; m easu re off (A) 200 c.c. CCl., + 
50 c.c. Tagetes oil (it ha(l been found th at 5 per cent . of th is oil is 
suffi cient as a repellent in th e mix ture); measure off also (B) 700 c. c. 
\\'ater. Add about 20 cc. of A and 100 of B to th e woolgrease and 
~hake or stir to emulsify , then add more \Yater ::w d , if necessary, fur ­
il> er small quantiti es of A u p to 60 c.c ., sh ake to emnlsify aml p:o on 
a.rlding water until all of B has been incorporated. Then add t'hP 
1·est of A and shake. O"·ing to the fact t hat woolgrease contains 
small quantit ies of free acid , th e emulRion wi ll not · keep \\'ell. A 
fe1Y rhops of phenolph thalein are therefore added- a bout ] 0 drops 
to the above quantity- and t he €mulsion is neu tr alised b:v adding a 
Rmall CJUantity of 10 per cent. N aOH solution . After a few (l ays 
tlw pink colour of the indicator may disappear on account of t h e 
liheratio11 of further small CJUantiti e~ of acid and nlkali shoulcl be 
again aclrled in suffi cient qua ntit y t o neut r al ise, or suffi cient ma:v be 
added th e first time to giYe a defini te pink colour. Since different 
samples of \Yoolgrease va ry in acid content t h e amount necessar:v 
eannot he stated defini teh. h '•t 12 e.c . of 10 per cent. N aOH to a li tre 
of emnlsion ma:v hP an aYerage quanti t5· to go b;'i·. 
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The emulsion may also be made by leaving out the Tagetes oil 
at first and adding it later to the neutralised emulsion of woolgrease, 
CCl4 and water . 

'rests ''"ith the above emulsion gave the follo"·ing result:;: -

VI. 

Time of Dead Mixture. Reaction Larva0. Pupal' . F lies. 
in Mins . 

43. CCJ 4 20, T.ol. 5, woolgrease 6, Aq.ad . 100 (25°C. ) :.W 0 0 
44. :2 :20 0 0 
45. 3 20 0 0 
46. (:WC.) J :20 0 0 
47. :2 :.W 0 0 
:~8. ., ., 3 20 0 0 
49. Water .. .. . . . . . .... . ... . ...... . .... . ....... 3 0 0 20 

'rhe .above result was so satisfaetory that it " ·as deeided to repeat 
t he test and also to t ry 10 per eent . CCl.1 in t he same emulsion. I n 
test VI, the room tempera ture had been 25° C. , in test VII it was 
21° C., and this was also the temperature of the t>mulsion (40 l:.uvae 
nsed in each (:ase) : -

'nr. 

Time of 
Dead r Mi xturr. R eactior, 

La rvru·. 

I 
P upa<'. Flic,. 

in Mins. 

;)0. CC1 4 10, T .ol. 5, woolgrease u, Aq .ad. 100 (2l °C.) 22 I .) j(j 

:a. :2 :2:2 \) !) 

.:)~ . 

CC1 1 20:T.ol. fi , wo:;l)' rea~e 6, A~t.ad . 100 (2i~C . ) 
:{ 20 l :l I 

53. :w 1 () 

M . ;{9 l 0 
55. 2 :)6 4 0 
56. 3 40 0 0 
57. (30°C.) 40 0 0 
58. 40 0 0 
;)9. ~ 40 0 0 
60. :1 40 0 0 
fil. Water .... . . .. .. . . . . . 3 0 17 2:{ 

CC11 10 per een t. is a pparen tl:v not sufficient and it ma.Y he 
advisable t o keep to th e 20 per cent. emulsion . 'rhe fact that 17 
pupae failecl to emrge in t h e case of the control may redure the value 
of the test to some extent . However, in Nos. 5G-60 the larvae never 
moved afte1· h avin g- been immersed but graduall;.· h1nwd black aud 
clriecl ou t. 

·with regard to it;; larvicidal effect t his emulsion may be l"Oll­

sidered as satisfactory. 
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D. TEST S OK SHEEP. 

\Vbile the mixtures ~md emulsions 1le~nibed .aboYe \\·ere being 

tested on larvae, they \Yere aLo teste1l on iufested ~:; heelJ, as aln"'a1ly 
indicated , and the satisfactory lan· iei1lal effect of carbo.n tetra ­
chloride , a:; 11·ell a s the fly r epell ent properties of 'l'ag-Ptes oil was 
clearly demonstrated . 

'l'he requi1·emenb of a good blu1\·fl.1 mixture are : (1) SLrong 
larvici1lal efted; ('Z) ab ~e n ce of i 1ri tation and interference with t'll P 
healing· of t h e wound ; (=l) pre1·eut ion of r e· infestation until th P 
1round i ~ h ealed. 

'l'lte e mubion descri bed a ho1·e sali sfie:; llte;;e r eq uirelll e nt s lo a 
high d Pgree. 'l'he b n ·it'idal etreo d i .~ e1ninP1ttl y satisfactory . 'l'h P 
t:a rbon l etrachlorill e-\\·oolg rP~he e iHubion 11·i lh Tagetes oil h as YPI')' 
sligbl irri tan t Jll'Ope r l ies , i f any . Some ,.; beep will be uneasy for a 
fe11· mom Pnts after t'he appl ication of t he emuLion, bu l t hi ;; pn sses 
oft very l[llic kl.v alld there is 110 sign of i rritatioll or in lPrfen'lll'l' 
11·ith t h e healing of t h e 1\'0Ulu l. 'l'he 1nil Pr has applie1l I he emubio11 
to a fresh abrasio n on hi s h:llld and nol it' ell uo irritatio n whaiPH'I'. 

'l'he emulsion h as been Lested o u a b irly large ntllll he r of t:asp,; 
11·it lt moder ate to Yery larg·e \I.OUJHls and in Jl(l ca~e diJ r e-iufestnt.ion 
ot:cur, exeepl in one shePp ll' itic'h l:l .1· prostJ·ate and wa s repeatedly 
\YPttetl by rain. 'l'hi ~ case \Yas re-i nfecl erl fiY e Jay~ after t he firs! 
trea t m en t. 'l' he Pmu lsi on breaks soon u fl:e1 · it has bee 11 applied i o 
the \\'Otmd. The l.a nae are killed 11·i thin a minute all!l thP ca rbon 
telrachlori1l e :u11l 11·a tPr t:>vaporate fairly soo n, lhe length of limP 
required Llepcuding on the htlltlidit)· aml temperalnre of tlw 
a hnosphere . 'rhe wool -grf'aSP a11d Tag-etes oil settle dm111 in tlw 
\HJol :s mTo muling t h e wo tlll rl ;mrl t h e snwll of the oil i ~ ill evidencP 
for 10-14 da,·s. 'l'ltP 11·ou n.l i~ u -; nallv rln· ~tftf'l' 24 l10ur~ :tn rl hPa b 
1 it pi rlly. · · . 

'.L\ •sb are nm1 b ei ng ,·on(l ude1l with this e mubion und e1· ,]iHP relli 
co 1Hliti ons \1-il h rPferPtt ce lo f' l imnte . pasltnP. ell'. . , and nl ~o ou t' :ltt l P 
.-; uhje<'l to atin1·k hy lh e sClYI\--II·orm ('/n.IJSI! III .IJIII, lw::z io1111. Tn oJll' 
cit sl-' a fnrmer tre :1 ted ~~ numhe r of infPst ed cal·tlP 11 it h I'O!llpl eil' 
s tttTe~~ . no l'P- infPstal.ioJ I occ ulTi ng . The 1·efmll s of other 1P.-;l:< .arf' 
11 o l y et. itvailahle but will lw repoderl upon al it late r rla h· . 

It ha s b ee 11 fo uncl th ~t l t'b e 0 per 1·en t. 'l'agetPs oil c·;m h e repla f·p.\ 

hy ·10 pe1· <:enl. Ol cnm pieis , hu t cases of re-infeRtation h ~tYf' ou·tiiTP.! 
'"'l('ll Ru ch a n em ul~io n ~~· ~1 s usf' d. 

Il i~ sbo\1'11 t h ai thl· slc•a 11Hli stilled oil of t h e plaut T or;rtcs 
minima has s tr m1g- l'f' ]Jellent propertie~ f or hlmYflies aJ11l t h at it i~ 
su itable for 11 se i n a Llmd!y 1lre,;s i11g-. 

Carbo n tPtrachlo r icle and tel.rach lorethy l Pn e an) eXI' f~llen t brYi ­
ci\les for use against Llmdl~, 1nagg-ots, hut t8trat'hlor ethylen P is 
irritating· on \YOUlllls . Both th e~e druo ,; are 1lislinctlv m or e pf'J\•din• 
t h a n b en zine. "' · 
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Emulsions of the aboYementioned substances are suitable as 
blowfly dressings and \YoolgTease was found to hA the most sati s­
factory emulsifier. 

Particula rs are gtven m regal'Cl to t he p1·eparatiou of a suitable 
emulsion. 
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