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DEPARTMENT OF INSECTICIDES
AND zuNGICIDES

By F. TA]"TERSFTELD

During the war period there were considerable chanses both
in personnel and type of work in this department. Dr:. I. T,
Martin and S. H. Harper, who for a number of i,'ears bad been eniased
on detailed studies of plaut insecticides- such as pyretlrim
(Chrysa heru*m circroriifoliutttl and derris, left (19a2) i6 tate up
otner apPomtments.

During the three years (f939a2) Dr. MartiE undertook a con-
siderable amount of urgent work, perticularly upon the dermatitis
factor in pyretlrum and, rrith Dr. Briehfue[ of the Imoerial
Institute, of the chemical evaluation of -pyrettrrum-in-oil 

s6ravswhichisiketyt.Gp;;;";iy;;;i"1'D;ri;;;"'f; ;;'i
his important researches on the cbnstitution of the aciive princioles
of derris and other plant irxecticides.

]lerv appointments have been Messrs. K. .4,. I_ord (1042). A. H.

il;llj:"il.J'f 
)", (tlfffi 

L" 
) 

t, #; # o{;. Hi,,. Sl"?#'lffiJl
(horticulturists). Mr Lord has been chiefly engased in reseircbes
on the following subjects; (a) the prepar;tiori o] dermatitis-free
pyrethrum extracts; (D) the revaluation of the factor for determin-
ing Pyrethrum I; (c) the slmthesis and insecticidal valuation of
!.DJ. an4ogugs ; (dJ the stability of D.D.T. ; (e) with Mrs. Don of
the Plant Pattrology Department 6n the funeisddic proDerties of the
triphenylmethane dye-siuffs. Mr. trIclntosh-has worked on a micro-
method for determining D.D.T., and the effect of particle size and
shape on its insccticidal va.lue. Dr. C. potter has'been in general
oversight of the entomological side of the Department,s woik and
with Dr. Tattersfield has investigated whai was in the earlv
days of the war the urgent problem of the biologicat evaluatio'n
of p\rethrum-oil preparations. With Mrs. Giltharn-he has studied
the effects ofenvironmental conditions on the susceptibilitv of insects
to a number of insecticides including D.D.T., a;d had, with Mr.
Perkins of the Plaat Pathological D;partment of the IUinistrv ol
Agriculture, general charge oi the fieid exDerimeDts with D.b.T.
Mr. Way, in addition to tha investiRation of riethods for determininq
the insecticidal potency of stomaih poisons. has carried out witf,
Miss Stoker investigations of the effect of leaf erowth upon the
insecticidal value of D.D.T. and the elfect of D.D."T. uoon parasites
and predators. Mrs. Gillham and Miss Stoker have'proriaeA the
extensive stocks of plants needed to rear the very laree number ot
insects required and have carried out investigationi on tf,e Dhytocidal
action of D.D.T., in addition to helping iri ttre spraying trias and
assessing the results. Throughout this period, thereforE, t-he work
of the Department has been concerned ri,ith

(g) laboratory techniques for evaluating insecticides,
(D) insecticides of plant origin,
(c) the new sJ,rrthetic inseciicide kno\rrr .!s D.D.T. (2, Zbis-

parachlorophenyl I, I. l -trichloroethane).
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At dilferent periods of the war such insecticides as pyrethmm,
derris and D.D.T. were withdrawn from agricultural and horti-
cultural use to other more urgent purposes and could only be
obtained in experimental quantities. A good deal of the work carried
out was not published, but incorporated in confidential .reports.
It. was considered important that be{ore D.D.T. was released in
large-scale amounts for general purposes more should be learnt
of its possible uses and dangers in the horticultural and agricultural
field. Part of this work has been undertaken here at the instance of
a sub-committee of the Agricultural Research Council.

This review, presented in yeariy periods, is in general divided
into thee main categories; (a) biological, (D) biological-chemical,
(c) chemical investigations, but all three are closely interlocked.

PERToD 193&39

Biological iwestigati+tts, (ol Inscd 1.4/ing
Durins this period and, in iact, during the whole pericd under

review a considerable degree oI attention was devoted to the study
of the facilities and the techniques needed lor rearing insects under
controlled conditions and the selection of such insects as were
suitable lor testing insecticides. A constant-temperature-and-
humidity room together with an incubator was set uP and formd
to be suitable lor iearing a number oI stored-products Pests, which
being readily available throughout the year have often tided us
oveiperiods when plant feeders were not available. In addition,
Macmsilhoriella sarbor*i (chrystnthemum aphis) was inYesti-
gated and found to be available for many months of the year. It
is a useful insect for the preliminary testing of new insecticides,
as it is one of the more susceptible speci*. Plrtella nutcnlipernis,
the caterpillar of which was suitable for stomach-poison trials,
was closely investigated: it is readily reared at a.ll periods of the
vear, and bas proved a great stand-by in working out a laboratory
iechnique for the quantitative assessment of the toxicity oI this
class of insecticide.

(bl Corlac! irsecticidcs. During this period the elaboration of the
larger spray tower was completed (l+). It is a develoPment of the
Ta[tersfield-Morris spraying apparatus, but more suitable for
ouick-moving insects, as an even distribution of spray over a greater
area with control of doses is secured, but difficulties of replication
are being met with. We have available now two machines-the
original Tattersfield-Morris apparatus, for which only small amounts
oI insecticide materials are required, and the larger Potter apParatus
Ior normal use.

Biolog;ceeUnial iw esligaliols
(c) A prolonged study (9) was undertaken of the reLative

toxicities oi the Iractions of derris resin to Aphis fabac. Rotenone
was thus compared with the so called dezuelin concentrate (neutral
resin not extiacted by alkali) and with the sumatrol-toxicarol
fraction (extracted by alkali), and the toxicities of these exPressed
in terms of their rotenone equivalent. Thus the deguelin concentrate
was Fl and the sumatrol-toxicaro[ complex rl-rt as toxrc
as rotenone. Rotenone and these fractions could be determined
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c,hemically. Thrrs fiom the chemical anal.ysis of four samples oI
derris root of diflerent varieties it was predicted that the relative
todcities would be l, 1.3, 1.7,2.7. Tie biological determination
of the toxicities gave l, 1.5, 1.7,2.6. lt addition, the toxicities
of the available pure active principles were determined. Elliptotre
was loung to have a potency of one-third to one-fifth that of rote-
none, toxicarol and sumatrol being less toxic.

(b) Preliminary inyestigations of the effect of media on the
toxicity of insecticides weie made. It rvas found lhat Calandla
(Silnphilusl grar,aria, the grain weevil, was higtrly resistant to derris
resin when applied in an acetone sulphonatid iorol medium, but
incorporated in a heavy oil sulphonated lorol emulsion, derris
extract rvas an effective insecticide. Heary oils at the s:tme concen-
tration and deposit were non-toxic, but were so at hisher deDosits
Tbe wetter used had a pronounced importance, as ias shown br
the treatertoxicity of derris extracts applied in alcohol sulphonateil
lorol over the same extract in l0 per cent. alcohol sapnnin-medium.

Othpr itsectic,idal blattts (8\. An Indian sample of Mutd*ka
serrcra (Supli) was found not so toxic to insects as the rotenone-
rich species of derris roots now obtainable. but it was of interest
as it was found that the leaves, bark and roots all possessed insect-
icidal properties, whereas in the African strain oi this DIaDt the
bark is the only toxic pafi. Cashew-nut shell oil was'foutrd tc
possess some toxicity. 1he chief investigation, however, concerned
four species of Annor.a received through the Colonial i]ffice from
Ceylon. They-all proved aphiscidal in varying degrees , blut Arnota
reliculala seed, leaf, stem and root, partiiulaity the sced and
root, had a considerable measure of toxicitv of a delaved-action
ty?e- -to both the c\,santhemum and bean- aphis. Thd action i.
specific to certa.in speciec, some insects being unaffected when
extracts are administered by contact or as a stomach poison.

Chzmical Investigatiotts. The deternination oJ rotetote (l7l
This was a conjoint piece of work with the Imoerial Institute.

the Department ol Agriculture o{ the Federated Malav States and
the Cooper Technical Bureau. Completely concordant-results were
not obtained-by two methods even ihen-details of procedure were
minutely defined. A modified technique was det;iled for studY
upon another batch of samples of sprcified varieties.

- Tlrc aclive fuirciples ol denis. A new derivative, which ha.
been named elliptone, closely related to rotenone. was isol,ated bv
Ih. Harper (6(a), 6(A), 7) ;'it has an r'so-rotenone structure, bul
is devoid of the propyl side-chain. This structure was confirmed bl
degradation experiments. Etliptone also differs from rotenone i;
not forming a.carbon-tetrachloride complex. The hydroxyl deriva
tive, previously found by two Dutch 

-workers, 
wis ats,5 isotatea

and Eas found to bear the same relationship to eiliptone as surnatrol
does to rotenone (10).

. A_sqp-le_o{ " White-milk " Haiari, a qrcies of Lonchcarpus
from-BritishGuiana, was lound to contain 2.5 per cent. of rotenoie.
which was also shown to be present to the exient of O.E p€r centit Tepfuosia loticaia.
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h oD 1939-40

B iolngi c al but e st igdi otts

These were a continuation of those of the previous year, but
no new insect test-subject superior to those already in use was
discovered. Much time and attention were given to the problem oI
obtaining in large numbers the eggs of Ephestia *tlmiella (Medi-,
terr-anean flour moth), Sitotrogo cerealello (Angoumis graia moth)
al,d, Pieris brassicac (cabbage wnite butterfly), needed for investiga-
tions to be detailed later. A commencement rvas made in the long-
term study of the relative susceptibilities of insects to insecticides-

The difficulties met with in rePlicating the amounts of deposit
obtained in the Potter spraying tower wete overcome after pro
longed effort. Evenness of distribution and facility of repeating
the amounts of deposit appear to be mutually exclusive. Thc
reason is that the apparatus depends for its eflectivcness upon the
spray being thrown into a state of turbulence in the upper part o{
the spray tower used, A turbulent stream is largely out oI control
and susceptible to abrupt variation in character with minute changes
in environment. A careful analysis rvas made of the factors iavolved

-e.g. the turbulence, its subsequent subjection to strean ining as
induced by the shape of the tower, and the effect of the size of the
vents at iis top ana bottom upon both. A study was made of th(
pressure and iegularity oI flow oI air to the nozzle, the latter's
structure, and the electrification oI the droplets of spray as thc\'
issue from the nozzle. Finall-v, there was evolved the present
apparatus-an earthed, metal tower of circular section, open at
the top except Ior a centrally placed, adjustable, atomising nozzle
and reservoir. The tower tapers to the centre and then becomes
cylindrical. A platform upon which the insects are placed, can bc
rapidly moved into position, leaving an accurately spaced gap
between it and the bottom of the tower. A good distribution witlr
good replication was thus obtained, and the whole apparatus and
iechnique are flexible enough to a.llow of wide variation in deposit
of the insecticide spral'ed and of considerable speerl in operation (14 ).

B iological+fumical inuestigalion
These followed up the work carried out in 1938-9- (a) Thc

extracts derived from the seed of Annota rctiatlata were fra.ction'
ated and tested biologically. One of the fractions was found to have
an insecticidal value oI the same order as some of the derris extract-
ives. (D) Trials rvere made to determine the most suitable solvent for
extracting pj,Tethrum for analytical purposes. The value of petro-
leum ether for this purpose was conlirmed (15). (r) The toicit\'
values and rotenone equivalents of various crystalline derivatives
&om derris were re-determined (16). (d) The ef{ect of media aml
adiuvants upon the toxic action of constituents of derris was
determined. Phenol accentuated, cyclohexylamine depressed, the
insecticrdal value of rotenone. Terpineol increased the toxicity of
this compound to Oryzae?hilus strbramaris. (c) Advantage was
takm of a considerable invasion of cabbage-white butterllies to
test in a prelimhary way the effect upon their eggs of a variety of
plant insecticides. Rotenone and pyrethrum extracts were each
lound to have a powerful ovicidal action (25).
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- Dernatitis ta.tot in Welhflirn (fB). Being susceptible to the
dermatltE ellects of pyrethrum, and this insecticide being of
considerable importance for the control of insect pests durini the
war, Dr. J. T. Martin volunteered to undertake *itn p.. f. if. C.
Hester, a local medical man with experience of dermatitis problems,
an investigation of the causal factors oI this painful 6omplaint
affecting certain susceptible people who handle br are expod€d to
pyrethrum flowers, sprays and dusts. Much valuable inlormation
was obtained and a report submitted to the Medical Research
Council, who suggested a medium for publication. In the course
of the rvork Dr, Martin prepared a concentrate containing gB per
cent. of p5rretlu'ins that had only a very slight irritant efGt, tius
the active principles are not responsible for dermatitis. On the
other hand a constituent, volatils in steam, gave a most powerful
and painful reaction, although other preparaiions and fraations itr
varying degrees gave rise to characteristic skia effects. The work,
it was hoped, might lead to the preparation of dermatitis-free
extracts.

C lurnical irfl cst;gat;orts

(a) Detcrthation of rolaanu (17, 22). The co-operative work
was continued. A committee, composed of a group of investigators
in this couatry, suggested a new method of analysii and six samples
oI derris root of different types, but of known oiigin, were analysed
by the participating laboratories. The results showed a good airee.
ment among the workers in this country, but the figures obtained
by chemists !n Malaya were of a lower order, probably because of
climatic conditions.

(bl The actiue princi/las oJ derris. The constitudion of the new
phenol compound (malaccol) was established. Five out of the six
derivatives of derris have now been isolated in an optically active
state. Deguelin has eluded separation so far, and has only been
obtained in a racemic form. A compound from D.
with insecticidal properties that seems to be new was isolated,
but the amount obta.ined was too minute for critical work. Studies
of J-a-toxicarol, first isolated by Tattersfield and Martin, showed
that its anomolously high methoxyl content was due to the presence
in minute amounts of a derivative with a high methoxyl tontent.
Dr. Harper (ll, 2l) suggested that it may have a flavbne or rso-
flavone structure and be the precursor of one or other of the
rotenone-like comp,ounds isolated. The determination of its structue
would need the separation oI much larger amounts thau have been,
so far, available.

(c)Arntna slecies. 'fhe fractionation oI the extractives has
sho$:n that the fraction soluble in ethyl ether hrt wl il fclrolcum
elfur has a high toxicity to aphides. It is of the sa.me ordir as that
of some derris extractives.

PERToD 1940-41 : 194142
During this period p,'rethrum insecticides assumed a maior

role owing to their use for the rapid control of many pests of.
importance to the war e{fort and to public health. Theii use in.
warehouse sprays for controlling pests of stored food, in air-raid
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shelters and on men lor the control oI pests of medical interest
rnade pyrethrum a subject oI some importance to the Ministry of
Food, t}te War Office and the Medical Research Council.. Finally
all supplies were taken over by the Government and use restricted
for certain limited purposes. During this period, however, we were
consulted on pyrethrum preparations by a number of interested
bodies, such as the Entomology Department of the School of
Hygiene, Dr. Page of the Ministrv oI Food on certain aspects oI
their use, and for a short time Dr. J. T. Martin co-operated witl Dr.
Uellanby in his experiments on scabies control. \Ye were requested
by the Agricultural Research Council to take up certain prethrum
investigations as matters of urgency.

The investigations undertaken and continued in this period
were ;-

(c) Clumical aralysis oJ flretb*w-ir-oil ?re|aral;ons. ln
conjunction with the Imperial Institute a suitable method has been
worked out for determining pyrethrin I h these preparations. The
method was showa to give accurate results with two types ol
commercial preparations used lor warehouse and air-raid shelter
spraying. The method was the subject of a report to the authorities
concerned and has since been extensively used.

. (bl Biokgical tasting of hrethrut t-in-oil PreParutions (23). One
of the commonly used methods of applying pyrethrum is in the
form of an oil spray- Our work involved the study of two techniques
of evaluation in which the insect was subject (i) to direct spray,
(ii) to the effect of a film formed after spraying. In addition,
the methods of preparing standard solutions of pyretbrum-in-oil
for purposes of comparison had to be undertaken.

It was lound that provided tle insect test-subiect, in this case
Triboli*m cdslq.n,*rn, were of good quatity, free from parasites
and disease, and reared and hanilled in a uniform way, both methods
(i) and (ii) were satisfactory Ior quantitative insecticide tests, but
the factor of insect quality was most important if reliable results
were to be obtained. The Potter spraying apparatus, after a little
adaptation to meet the special case of pyrethrum-in-oil sprays,
was found suitable for the application of the two methods. A special
cupboard ventilated by fan and incorporating electric warming
eouipment was built to house it.' For both techniques (i) dircct spray and (ii) film, the surface upon
which the spray falls or the oil film is formed verv largely determines
the degree oI toxicity : the less absorptive the surface the higher the
kill and the steeper the characteristic toxic curve. In addition,
the weight of the deposit per unit weight of fluid sprayed is altered
by slight changes in the phlsical properties (e.9., viscosity) of the
pwetliLrum preparations. Moreover, the period of time the insects
iie left on the film determines its toxic effect. These difficulties
were overcome by using surfaces of constant sorptive properties,
(e.g. tricoline or hardened filter paper, Vhatman No. 5{{), by
detirmining the weights of deposits per unit area at frequent
intervals, and by keeping the insect on the film Ior a constant
period (five davs).- 

For comparing the two techniques (i) direct spray and (ii)
film, the concentrations in terms of pyrethrins and the deposits
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per unit area were successively changd and the toxic elfects noted.
The results plotted as probits against the log concentrations and
log deposits were analysed by D. J. Finney who iutroduced a new
statistical concept-that of probit planes for pu{roses of analysing
toxicity data involving the three variable- It was lound that the
planes were para.llel, that the direct-spray technique gave the higher
kill, and that so far as homogeneity oI data was concerned there
was no significant difference between the direct-spray and the
film techniques.

(iii) Standard pyethrum-in-oil preparations of known and
repeatable constitution were prepared (24), requiring a considerable
amount of rvork on processes of extraction and blending. Three
such preparations were prepared, and their iusecticidal values
rvere compared s'ith each other and with commercial preparations.

The application of the dLect spray technique showed that a l0
r cent. diflerence in pyrethrin content cou-td be readily drtected,

ihat is, a composition containing I .0 per cent. ol pgethrins could be
dilferentiated from one of 0.9 per cent. When the Iilrn tecnnlque
was applied to commercial preparations the presence of sludge or
sline could introduce heterogeneity into the data. The sludge
could probablv be safely separated out since its presence had no
very marked effect on the toxicity oI the plrethrins. Apparently
no constituent of the commercial preparations tested, other than
the ovrethrins, had any effect upon toxicity. With oil sprays
relative potency was more closely correlated with tottl pyrethrin
content than with pyrethrin I, a tinding which led to an investiga-
tion o( the effect of media on the toxicity o{ the.pyrethrins. It was
Iound that pyrethrin I was more toxic than II in aqueous media,
but they were of the same order of potenc-lr in petroleum oil.

Thc loss of aclirill, of p7'rethrum. Its q antitolirc detelrniuation (2?l

Pyrethrum extracts are hig y repellent to mosquitoes. At this
time considerable attention was being given to the preParation of
ointments for this purpose, and the problem of tleir possible loss
oI activity at tropical temperatures was referred to us through the
.A.gricultural Research Counci.l, by the School of Hygiene and
Tropical Medicine. Two types of ointment were sent in to us,
embodying pyrethrum extracts with (i) gum tragacanth and (ii) soft
rvax, The preparations were exposed to the temperatures oI (i)
refrigerator (taken as control), (ii) 35'C., (iiil 5G60" C. The tests
were thus very drastic. The loss of toxicity was determined by both
chemical and biological means. The results agreed within close
limits. A gum-tragacanth preparation in 14 days at 50'C. showed
a loss of pJrethrin I ar.d ll dctermltsd chnticall,y of ll'8 per cent.
flw. The loss of activity detetnin"l biolcgically was l2'8 per cent.
The soft-wax preparation kept at 50'C. Ior 14 dalrs showed loss
of pyrethrin I ar.d ll dllermhtd chemica y of I2'5 per cent. w/w.
The loss of activity, delcrmitted biolcgica l was 16'5 per cent. (in
the latter casc the temperature rose for some da5,s above 50" C.).
The loss at 35'C. is not significant.

Ireclicides applieil joitttly, the ellect ol adjura s axl med'iz

These investigations were carried a stage further, but owing
to other more immediately important problems, they were somewhat
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intermittentlv Dursued. The work uPon the toxicity of the activ-e

nrincinles of derris aDDlied alone and together was comPleted'
fuSns'a statistical techirique developed and Published by Mr' Finney
of it"" St"ti"ti.a Departinent, Dr. J' T. Martin (16) showed -tbat
the constituents of derris had no s5mergistic effect on each other's
ioiiatv rna that therefore his eailier work uPon the alsessment

oi it 
" 

io*i" vatr" of derris root by the determination of its rotenone

equivalent is not invalidated by this cause.

Oricidal utioa ol flad ins*ticidts
This investisation was nearly completed. It was shown that

both derris and pvrethrum have ovicidal effects in certain cases

and at certain st-ales of egg development, but that derris extmct
is not toxic to red-sPider eggs.-- --ij*;". 

Dehvdrirtetraf,idroelliptone was synthesised, corfirm-
ins the formula'ascribed to'elliptone from degradative exPeriments
l2bt. Toxicitv exDeriments showed that l-elliptone was more toxrc
it.'n akUiptirn",' and tr-dihydroelliptone than dldihydroelliptone,
a conclusioir confirming thit among this "1"'s- of- compounds ttre
I"t-Ji" .ctiu. (lasao) ;ompounds ar:e quantitatively more powerful
iri.""ti.iao tt.tttUe ricemii compounds (19) The results conlirmed
earlier more detailed and exact results that rotenone wali llve trmes

". 
io"i" to Manosiphoniella sanborni thar. elliptone'. The con-

taminant of l-a-toxi&rol having been shown -to 
te-an lso-flavone,

a series of analogous compounds was PrePar-ed r 'fuch were.remarK-

able in giving thi Durharir test characteristic of rotenone, but they
had no material insecticidal potency.

Atn:ta sfecies- Further work demonstrated ihat both tne

seed oil antl ihe root contained insecticidal principles with very
.i-it^i orooerties. The action was slow, but the order of toxicity
;;hi*[ 'and to certain aphides was comparable with that. of

rotenon--e. The fractionation of the seed oi.l gave a toxic Portlon
u,hich a oreliminarv examination showed to be a glyceride of a
n"a.o*vlited acid of unusually high molecular rveight' The slow

. tii.r.i"f.ti"" paralytic action on insects is ol interest' An investi-

"rti." .t Prnio*;i pl.abra ltom India proved the insecticidal
i'.'n"rties to be" conceitrated in the flavone fraction of the extracts
;i th".""d. Cashew-nut shell oil was exarnined and cardanol (its

".tive 
orinciple) shown to be ovicidal. The cardanol distillate was

..p"r.6t" intb d,n easity reducible and a non-reducible portion'

Biological worh

Work continued on the rearing of ptant-feeding test insecls'

Those so far reared have proved very rreful, but the- search. Ior
others continued with the result that lhe aPhis, Macaosill'un
iiifa;; was kept soins throughout the year' For successful

rearirie. it rmuire i suctession of host Plants' It has been a

.r"-iii"n test'-subiect and a welcome disCovery, sirce the aphis

ii.-iiit"^;au iarborti dviur.3 the year fluctuated both in
quantitf and qualitY.

Rclalbe s$sce,tibility of irseds tn inseeticidas

Effcd of crtatal cotditiozs. The problem of the effect ol environ-

-*iil f.&oo upon insect resistan& was examined and the tem-
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perature at which tle insect was kept after spraying was fouad to
have 

-a 
pronou.nced effect on the su6sequent irroitadtv induced by

py.1thr"A sprays-r-ecovery teing heldd by higher iemperatures.
befier suscephbrhrlr. Preliminary exploratory work was started

upon the relative toxicities of the ,yret-hrins, rotenone and derris
resin, and lauryl thiocyanate to a number of insects under aDDroxi_
mately simiLar conditions with the object of ascertaining :- '

. (i) How far the results obtained with a given insecticide on one
insect are applicable to other speoes.

.--(ii) To what_extent the ordei oI toxicity of a series of insecticides
will vary with the ircect test-subject.

Aithough a number of experiments were carried out. this lonp-
term reseaich had to remain'in partial abeyance o*irti";;;F"
oJ other work.

PERtoD 194243
Dudnt this period large changes in the future proeramme dt

work had to be arranged. Funds were made availab'le lor the
g]Irployment of two new a.ssistants, and an entomologist (M. I.
Way) and.a horticulturalist (Miss E. M. Mills, later Ur!. CiUtrad;
were appointed. The proposals are of a long-term character and
have meant a carefirl review oI our progranme of work, which
during the year was discussed vrith and ap"proved bv Messrs. Frver
and Gimingham of the }Iinistry of Agricui[ure. Altf,oush t}re m'aiD
outline was drawn- much interruption in carrying it out iupervened.
Drs. Martin and Harper left in-t942, and althdugh Mr.'Lord was
appoirted in August 1942, and he rapidly familiarised hirnsell witb
many of the_ details of the several iind of investigation and has
done _valuable -work, there was inevitably a slowin!-down in tbe
carrying out of our programme.

Clumical bo*tigatr'ons were chiefly concerned with pwethrum.
Tbe possibilities oI _separatiou of the pyretirins I i;d U by
means of preferential sorprion of the chiomatoeraphic type werl
qxplored in a preliminary way by Mr. Lord, and plogress was madc.
1-he method of pyrethrin determination in p-yrethrum-in-oil
preparations, which had been worked out coniointlvbv this Station
and the Imperial Institute, was lound to giv6 erro;m-us results for
very dilute solutions. A satisfactory solution of the diftcultv was
found by increasing the time of ieaction, the concentrati'on or
volume of sodium hydroxide in the saponification process.

Fangicidal flopenies of syNlutic $tcs
_ Mr. Lord (in collaboration with Mrs. W. ]L Dion of the plant
Pathology Department) (26) compared the toxicity oI salts and
bases oI a number of dyestulfs to spores oI Fusai&tm qdmorum
amd Cercos|oteUa krpotrichoides- Mr. Lord Drepared a certain
number of the salts and bases. The findines rv;re- as follows- /al
The basic dyestuffs of the triphenylmethine series *.." Hntii.*i
toxic_ and/or h.ighly fungistatic, irrespective of the acid radidl
a.ssociated rvith the dr-e. (6) Malachite Green base (tetramethvl_D-
diaminotriphenylcarbinol) showed high toxicitv wt ict wai. it
anything, progressively lowered by substituting t'ite methyl group
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bv ethvl. DroDvl. and butvl radicles. lc\ The leuco bases were not
t;xic- ii)'In'tiiDhenvlmeihane compounds the substitution in the
benzene irucleui of icid groups lowers toxicity, of basic groups
increa-ses activity. Sutphonation or carboxylation of any -of the
nuclei lowers toxicity t6 the vanishing poirt. k) The iDtroduc-tion
of aniline or dimethylaniline radicles into the methane radide
prosressively increasd toxicity. (fl Naphthylamine and diphenyl-
imi.re radicies can partially replace dimethylaniline radicles without
loss of activity. (gl BridBing between benzene nudei by oxygen or
nitrogen tendi on\i to stighf increases in toxicity. (r) fhe central
carboin atom can tre replaied by nitrogen, the diphenyl-ammonium
compounds were, however, somiwhat less active than the triPhenyl-
metiane dyes. (i) Some dyestuffs, e.g., Eriogreen S.F.L., Irichrom-e
Azural and Eiiihrome Cyanine, and Tetraethyl-Pamino-Psul-
Dhonate stimulated the gro\ith of the hyphae of Fasazr#m crlmTum
-and 

hastened sporulation, an observation which has aroused interest.

Biohgical worh

The means of providing a range oI insects suitable for use as
test-subiects were i.rrther aid morJextensivety studied. The object
is one ofimportance since the range has to be wide enough to enable
us to asceriain the degree of specilicity of an insecticide, if any.
Moreover, as many species as posiible sbould be availabte-161e"ghout
the vear. Insects iuicesshrlly reared were Macrosiphoniella satborti,
Abitis tDorulb\ fabae , Maiosiphum sob'nifolii, Mauosilhum fisi
ariongst the ipfud*; Phrtella maaiifennis, E*xoa segelutn,
Toirix frortboia, Orgyia atttiqua among the lePidopterous insects :
and Oliothyrchrs s*lrat*s, Caborrhyn:lws quad.timuulal s ar:.d

Ph.azdon coZhleaiac among the coleoptera. Such insects were
deyoted to a number oI investigations, among them the following :

l. The elaboratioa oI apparatus and technique for the study
and evaluation of insect poisons. Thus the aPparatus {or testi!8
contact poisons was extenaively used for examining new insecticides.
asainst insects and their eggs. But where it was inapplicable-as
fd'r example with red-spidei iggs-a dipping technique was evolved
and used. An investigation of methods for testing stomach poisons
was commenced-a ieriously lelt want, but difficult to meet-
and considerable progress was made during the year.

2. lVo* oa tlu eiabotmeNd lactcrs affecti*g tlte s sce?libilit!
of i$secls to voriots iaseclicides. The effect of the host plant and the
dhysical conditions niing, beforc, duritg and aJter spraying were
iximined as well as the relative susceptibility of a number oI species
to dilferent insecticides. It was clear that certain elaborate appara-
tus and equipment would be needed for the adequate prosecution
of these researches, including constant temPerature and humidity
chambers and roorns with facilities Ior rearing, spraying and storing
insects and their plant hosts under contolled conditions.

3. Oticidal Tests. Red-spider eggs on apple twigs and the dipPlng
technique with temperaturi accurately controlled were used. The
twigs riere dippe<l f6r a definite time iir thermostatically control.ted
rese-rvoirs coritiining the insecticide at apPropriate concentrations.
When dry the eggs in marked-out areas were immediately counted,
and agairi some montls later. Thus the udtatched eggs were deter-
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rnined. 3:5 dinitro-o-cresol wls toxic to the egtr both in benzene
and heayy petroleum oit, but the most interesaing effect observed
was that the susceptibility of the eggs was greaier in May than
Feblgary: py.rethrum, Ior example, not normall), regarded as
ovicidal, had little effect at the earlier, but rvas definitely toxic
at the later, date.

4. Indigeneous Plark. i number of these received from the
Royal Botanic Gardens, Kew, occupied a good deal of our attention.
A few with suggestive names like Flea-bane shorved some slight
effect as contact insecticides to aphides-but only one, Euottynus
a.rolri?its, the Spindle or Lousebcrry was worth extended inv.stiga-
tion. The fruits of this plant had some toicity, but were not any
ing like as toxic as pyrethrum florvers, readily grou.n, but uot
indigeneous to this country.

5. Ad, hoc irestigations \yere referred to the department, among
which the most important was a preliminary survey of the insec
ticidal potentialities of D.D.T. to horticultural and agricultural
insect p€sts. A report was sent to the Ministry of Agriculture and
the Agricultural Research Council.

This department had very early contacts with D-D.T. and had
directed the attention oI the appropriate authority to its repqtation
in Switzerland for louse control. On this side its use was developed
by Prolessor Buxton and others to such good purpose that all but
experimental supplies were appropriated for war service. Beyond
rcports sent out by ltlessrs. Geigy oI Basle, little rvas known of its
range of usefulness in agricultural and horticultural fields. This
investigation was now undertaken. D-D-T. was, therefore, tested
in the laboratcry on the following natural orders; Ifpidoptera
(larvae, five), Hymenoptera (fully grown larvae, two), Coleoptera
(adults, two), Rhyncota (apterous viviparous females, five species).

It was clear that to the Larvae of the Lepidoptera such as the
cabbage-white butterlly, diamond-back moth, tortoiseshell, vapourer
,moth, D.D.T. was a powerfirl insecticide. It was less effective against
the lesser wax moth and to this insect its toxic action was of a very
slow and delayed type. Larvae of such Hy'rnenopterous insects
as Solomon-seal sawlly, (Pbnnatocela alenima) and the social-
willow sawlly (Pktottidts ?ouidtl were susceptible. D.D.T. was
much more toxic than nicotine to the firt and comparable with
the pwethrins to the second- To the ColeopteraTtiboliat castinet n
alad Oryzaelhilus stttitamensis, both stored-products pests, D.D.T-
had a high potency. Applied in heary oils to the adults oI
T. coslafie*rn it proved effective.

To Thrips,aAari on v€Betable marrow, applied at 0.l per cent.
w/v, D.D.T. was effectiye as a control measure but there was some
indication oI loliage damage.

In the case of the natural order Rh5mcota, apterous viviparous
females of the aphides Mauosilltoridla sarfrott i, Maeaosillu.rr,
wticae, Mauosifhum pisi, M. solarifolii and the winged nymphs
oI Ptetochlorss saligna werc used. D.D.T. did not prove as toxic
as was exp€cted from analogy witb its powerlul effects upon the
body louse and some other insect pests. Some diftculty was rnet
in preventing the agtregation of crystal particles when solutions
of D-D.T. in water-soluble organic solvents were added to water
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contai[ing a wetter and spreader, and although some improvement
was obtained when a proprietary dispersing agent of the firm ol
Messrs. Geigy was used, further difficulty was met iE comparattve
trials in that this product seemed if anything to antaSonise the
toxic action of the pyrethrins and rotenone: the latter were,
therefore, dispersed in an ac€tone-sulphonated lorol water medium.
Quaotitative experiments showed D.D.T. to be of the same order
of tox.icity as nicotine to M. pisi, M- *rticae , M. solatifolii and less
toxic to P. saligtu. Using the last named insect as a test-subiect
it was not in the same category as a contact insecticide with either
rotenone or the plrethrins. The delayed action of D.D.T.-it
rcquires two to thi6e days for its full eifect upon certain aphides
to be shown-was a comDlicatinq factor, since extensive reproduc-
tion proceeds even with partially paralysed insects; thus it
is probable that in the field it might prove even less successful
against such rcsistant species as ill. solaniloli; (putato aphis), P.
salrgnc (willow aphts\ ar.d Aphis Jabae (bean aphis).

Derrnatitis Jactor ir fyrelhrum. Since Irlartin and Hester had
shown (p. 210) that the pyrethrins were not the causative factors
of the serious dermatitis effects in susceptible people, attempts
were made to free p,'rethrum extracts of the serious effects. Mr.
L,ord carried out as a matter of urgency a number ol extraction
experiments \vith some degree of success. Trials made at the School
of Hygiene and by the R.A.M.C., at Aldershot showed that his
preparations were much less irritant than normal ones. The rvork
was not proceeded t'ith a-s D.D.T. began to replace p]'rethrum
for certain work and synthetic organic compounds took its place
as a mosquito repellent.

PERToD 1943-all

Earlv in 1944 a sub committee of an Insecticides Conference,
caled bi the Agicultural Resdarch Council, asked us to undertake
together with Long Ashton and East Malling Research Stations
both lahoratort'and fi"ld work on the possibilities of D.D.T. for
controlling horticultural and market-garden pests, particularly the
latter. A treat deal ol the time of the Iaboratory was consumed
on it. The work n'e were able to do can be dirided under three
headin$ ;-

(a) bboratory ,ests ,or the determitratiol oI the relative toxicities
of D.D.T. in differeat media.

(D) I-aboratory tests to compare the toricitiB of D.D.T. and other
i[sectic'des to a trumber o{ spec es o{ 'trsects.(c) Tr als to ascertaia the pe$istence oI D.D.T. urdcr rr'eatler'ng.

(d) Field trials to ascerta n the value oI D.D.T. as a control mea$rre
lor certaitr p€sts aflecti[g larm alld meiket-Sarden crops.

lal Laborulory tesls or the elfecl oJ nedia ot the toricily of D.D.T.
This work arose from the fact that in 1943 D-D.T. was found

not to have any outstanding toxic action to aphides and it rvas
suggested that the effect of the m€dium might be a deciding Iactor.
Dr- H. Martin of Long Ashton Reasearch Station pr€par€d two
conc€ntrates of D.D.T. using different media, (c) in which it was
dissolved in acetone carbitol and dispersed as suspensoid on dilution
vith water containing sulphonated lorol T.A. as a wetter, (D) in
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which a benzene solution contaioing also al organic emulsilier
(cyclohexylamine dodecyl sulphate) was dispersed as an emulsion
when diluted with water.

Crystal-aggregation difficulties were met with in the bigher
concentrations of (a), but these were partially overcome by speedy
operation of the spraying technique. The slowness of toxic action,
however, was not surmounted and this necessitated a careful
selection of test-subjects suftciently hardy not to be alfected by
the basal media and of a sufficiently long natural life-period to
permit oI the determination of the toxic action of the slow-acting
chemical compouad. The results obtained indicated that D.D.T.
was a more effective insecticide to the aphid Macrosiflum solanifolii
when applied as an emulsilied solution in a water-insoluble organic
liquid (benzene) than as a suspensoid set free ftom a water-soluble
organic liquid.

lb\ CooQoralhte laborulary trials aith D.D.T., nicolirc, ?otcnotc
ard fytetbix ta a ntmber of irscas

Comparisons as contact insecticides made at L.D. 50' gave tbe
following results as relative toxicities;

Nicotine Rotetrotre PFethriDs D.D.T.
Mtn s c.rari (Cberry aphis) . . I
Pha.don cachkariae (M'ustald

Mle adult) I
Pitrk baassiczc (cabbage..white

butterrly larvac) I
Pittflatocc,a atcnirna ( lo'J,.oa-

seal sawlly larvae) .. .. I

Pr.ronts ib.sii (Goo6eberry
savfly tarvae) I

Cheirrratobia bunlata. {Wi[ter
Eoth lawae) I

The larvae oI the small ermine moth were relative\ higbly
resistart to both D.D.T. and nicotine. To the bean aphis D-D.T,
was somewhat less toxic than nicotine.

Comparative trials were carried out with both lead arsenate
and D.D.T. as stomach poisons to the lara'ae oi Phtlz0a ma*lifettttis.
It was found that at the median lethal dose D.D.T. was approi-
mately ten times as toxic as lead arsenate.

Tested as a spray on PluteUa eggs it was found that at a concen-
tration of 0.25 per cent. there was a definite toxic action and
although the larvae developed normally in the egg, only 47-66 per
cent. emerged successfully.

(c) The fcrsistttrcc oJ D.D.T. atder wea trittg
Three series of tests were undertaken in which cabbage plants

were both sprayed and dusted with D.D.T. One half were kept in
a covered insectary and the remainder were subjected to weathering
Ior different periods. 1.9 inches of rain fell in the 28 days of the
experiment. The effects were tested in the following ways: (i)
Tht plants, weathered and unweathered, together with unsprayed
contrbls were enclosed with the moths ol Plttlella morulipettnis.

48 I
102 t6.4

25-26 6.2

600-t,000 600-1,000 20-10
(approx.) (approx.) (approx.)

450 lr
l14

. The conceDtration Bivbg a kill oI50 per cetrt.

-
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The moths were not hhibited from egg-layhg. Many small larvae
were lost,- but it was clear that although some loss of todcity
occurred after two to three weeks there was still a marked lethal
effect after three or four '\reeks. (ii) By placing on each of
the treated and untreated ca.bbages l0 mature and l0 young
larvae. Marked toxicity and repeilency persisted for four rveeks
but rtrith some dedine in the weathered plants after two weeks.
The mature larvae were the more resistant. (iii) By placing portions
cut Irom the leaves in closed dishes with 5 mature and 5 small
larv'ae. The mature larvae were not materially aifected by the
'foliage of plants exposed to weathering for lour weeks, among the
small ones a few were still affected, but there was a de{inite decline
in toxicity in the case of the sprayed and exposed plants after
three weeks' exposure.

The growth of new foliage in these expriments seriously aflected
the protective power, and a critical series of stomach-poison tests
in Way's apparatus, while confumhg that some insecticidal action
persisted after tbree weeks of weathering, showed that the inner
{new) leaves had no toxic effect alter 14 and 3l days. The decline
in toxic activity of the treated cabbages with time does not aPpear
'to depend entirely on rainfall. Whether there is absorption of D.D.T.
or loss by volatility in addition to attenuation by leal growth requires
igvestigation. It is clear that for some little time protection against
caterpillars is afforded by D.D.T. when sprayed or dusted on to
foliage, even when exposed to relatively heavy rainfall.

(il\ FieH trials
By arrangement \rith Dr. Mann a number of experiments with

D-D.T. were carried out on vegetable plots at Woburu, others were
arranged at outside centres. Dr. C. Potter and Mr. J. F. Perkins
of the Plant Pathological Laboratory of the Ministry of Agriculture
lyere responsible for ihe application of the dusts and sprays and for
the determination of the effects. The experiments covered a variety
of both crops and pests and the information obtained, although not
based on statistical exarnination, was very comprehensive. There
was very marked evidence that, so lar as farm and market-garden
pests are concerned, D.D.T. is very selective in its action. It is not
i cure-all Thus whereas cabbage caterpillars of all kinds were
susceptible and readily controlled by it the cabbage aphis proved
more resistant. Mustard beetle (Pbaedo* cochleariae) and pollen
beetlrs (Meligethes spp.) were controlled by D.D.T., but the weevil
Ce*tonhlmclnts assimilis was not affected. Good control of collar
aphides and good protection against carrot fly (Psila rosae\-wete
obtained on carrots, Good protection atainst bean weevil (SrTozr
spp.) was obtained, but poor control of bean aphis lAphis fabae)
was achieved by D.D.T. Afhis sambrci on elder was, however,
susceptible. With the glasshouse red spider (Tetranychus talardvsl
there was neither any control nor any protection: the brown scale
(Lcca un cozai) seemed equally resistant. Among insect parasites
and predators Coccinellid adults and nurnerous parasitic H1'rnen-
optera were killed, but Syrphid larvae (Hover fly) were unaffected.
Egg-laying by Pieris raPae kmalT cabbage-white butterfly) was
not prevented.
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Plant i*s*licides
We received a small consignment ol Chinese plants from

Professor Chiu of the Sun Yat Sen University through Dr. Need-
ham, of the British Council. The work was undertaken wittr
the approval of the Secretary of the Agricultural Research Couacil
(the lite Dr. Topley). The correct nomenclature of dl but one
df the plants, which was in powder form, was confirmed at Kew,
through the kindness oI Sir E. J. Salisbury. The samples were;
Rhcilodestdrum malk (flowers and root), Milletia fac\tcarpa (root
aJrd. seedl, Trifkrlg rm excsun (tat-bark powderl, C hrysatttlunun
cincrariilolium (pyrethrum flowers), Darzrs Jordii (rootl. The
samples were too small for us to do more tban preliminary sorting-
out lests, but we were able to carry out a suficient number of tests
to indicate which of t}Ie plants were worth further examination
and detailed study. These proved to bd Milletio pachycaQa @th
root and seed), arl.d Dertis lordii (root), both containing principles
of the rotenone class. They would, however, need much improve-
ment by selection to compete in the world's markets with derris
and lonihocarpus roots of pre-war standard. Tr;rkryg;*rn cre$tn,
despit" a certain reputation as a CNnese insecticide, proved dis-
appointing, but as we leamed from Sir E. J. Salisbury that a Plant or
tsvi ol 'l-. ui$,tdii, probably the correct title for this Plant, are kePt
at Kew, if anlthing further of interest arises in connectiou with it,
a small supply is available. The pyrethrum was of medium quality:
it is not a Chinese plant, but in view of the world shorta€e of this
insecticide and a possible need in India and Burma its increased
production might be worthwhile. It contained 0.44 per cent.
Pyr.I and 0.37 per cent. Pyr.II0'8 per cent. total pl,Tethrins against
1.3 to l'6 per cent. for Kenya material.

Elfect ol ewircrmcN on the susceplibilily ol insecls tn isecticilrs
Owing to pressure oI other work little opportunity for carrying

on this work intensively presented itself. But using the Pyretirins,
lauryl thiocyanate, nicotine and dinitro-o-cresol, D.D.T. and Wake-
field white oil a8ainst the test-subiect Triboliwn ca.slineurn Hbst.,
it was shown that while a short period of cooling before spraying
had little or no eflect on this insect's resistance, cool conditions
after treatmeni increased the toxicity of all the poisons except
petroleum oil, in which case there was some increase in insecticidal
potencv with rise of temperature. Trials rvere carried out in botlt
oil and aqueous media and although, in the absence of facilities for
controlling both temperature and humidity, no very definite differ-
entiations between the effect of these two factors could be made,
it was clear that conditions after treatment had an important
effect on both the absolute an<l relative toxicity of contact poisons,
and that iI any advance is to be made in this important subject a
more detailed investigation will have to be made, in the course of
which relative humidity as well as temperature rvill have to be
brought into the picture.

Laboratory nt elhods Jor lesting insecticid,es
Iruesligaliotts oJ techttiques suilable for e1)alaeting stornach ?oisots.

-{fter derising small wooden frames in which larvae could be con-
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fned with a strip leaf, but in such a way that only the mouth Parts
of the insect coirld be brought into contact with its food and any
@isons associated with it, attention was given to means for dePosit'
ing on the food, as evenly as possible, a layer of poison' This was
aciomplished by means'of a tall spray tower, into which the
insecti;ide was itomised. After an inten'al oI time during which
the larger <troplets were deposited, a shutter was Pulled out -and.the
deposii of fini droplets ($ttling mist) {ell on the strips of foliage
un'derneath. Tne dmouni of deirosit Per unit area was determined
bv the increases in weight of strips of aluminium of known area
aid weight pLaced on the stage with the totiage. Thc trcltcd strips
of leaf were cut into sections oI known area and presented to thc
lapa", previously weighed, in the apparatus described. The ar-ea

of leal eaten by the larvae was determined by inspection under
the microscope, and the insects were set aside in tubes in a con-
stant temperature arld humidity chamber for a period of time-
The num&r dying and pupating was determined and correlated
with the dosagi d. body ieighti Using the instrument Mr. Way
€stimated thaa D.D.T. is about ten times as toxic as lead arsenate
to P btall s mteulil etttti s.

At intervals dirring the year a preliminary study was made o-I a
laboratory dusting teihnique. A certain amount of progrqs ha1

been made, but if is clear that the uniformity of the deposit and
its replication will not be very easily acNeved. Modifications in
the technique may have to be introduced, depending on whether
foliage or insect has to be dusted for use in evaluating contact or
stomach-ooison dusts.

In boitr of the above methods it is clear that particle size, and
probably shape, are of considerable imPortance, and although no
ierious ixperimental attention has been given here to tbis matter
up to now, it is clear that for substantial progress to be made the
iivestigation of this imPortant subiect will require one reearch
worker's individual attention.

Ptottisioa of ittsects

A considerable number oI insects of various species have been
raised during the year. This has meant the provision oI large
numbers of plants. Aphides of different species proved to be some'
what dificult to rear in anything like the numbers requhed owing to
the presence and persistence oI predators. Attention, horYever.
has 6een continuouily given to the possibilities as test-subjects oi
a variety of insects in the hope that additions could be made to our
growing list. Standardised rearing under electrical fluorescent
lighting is being activelv experimented rvith.

Clumic imestigalio*s
During the year l94il-44 it was shown in America that the

factor used for determining pyrethrin I in pyrethrum flowers
and extracts was seriously in error. This was so grave an issue
to us and other insecticide workers in this country that we
approached the Imperial Institute with the proposal that a con-
f6rtnce of workers i.c'ively engaged on pyretiruin analysis should
be called to corsider the matter. This was done in the early

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-87 pp 18

part of 1944 and a progra.rnme of work was drawn up in which tbe
foxr separate laboratories, the Imperial Institute, M-essrs. Stalford
Alle-n's, University College, Southa.mpton (Di. Harper), and
Rothamsted should independently det;rmine'the fact6r iiom a
sample of the pure pwethrin monocarboxvlic acid suoolied bv
Messrs. Stafford Allen, who had a stock ii hand. Thd ma.terdf
was distributed in the form oI a standard solut.ion bv the lmoerial
Institute. Suffcient evidence was obtained to show tliat the orieinal
factor proposed by Wilcoxon was some 30 per cent. in error, dut a
statistical analysis carried out by the Rothamsted Statistical Depart-
ment demonstrated that the d.iscrepancies between the figr.rres
obtained by the individual co-operating laboratories were so ireat
as hardly to warrant the publication of a new factor based upon tlem.
It was decided at a second conlerence at Rothamsted to rlpeat the
co-olxrative experiment, and a very carefirlly drawrr-up 

-code of
regulations for carr5ring out the method wa_s diawn up. -

PERToD 1944-45

. Eralualiott-oJ pytethrin-I laotar.-'fhe programme of invest8a-
trons arranged lor at the conference held in the previous year was
carried out by theco-operating laboratories, and th; results examined
by .Mr. Iinney of the Rothamsted Statistical Department. His
finding that, despite some discrepancy, the results weie in suficiently
good agreement to warrant a conference to decide upon the factor
to be used,led to a further meeting at the Imperiil Institute iD
July, I9a5. After a prolonged discuision it was decided to fix the
factor for roufine analvsis at I r.c. of N/I00 KIO. solution : 5,? mg,
of py'rethrin I at normal laboratory temperaturi As, however, theie
ryas very distinct evidence of a temperature coefficient, {or researcb
and special work the temperature-gradient should be taken into
account-

Tlu elfect oJ wed.ia on loricity.-For some years intermittent work
upon the relationship of media, in rvNch 

-an 
insecticide is iucor-

porated and applied, to its toxicity has been the subject of research.
Obviously particle size in both dusts and sprays maybe a correlative
factor, and from this angle investigations have once more been under-
taken. As D.D.T. is a potent insecticide which can be obtained
pure and in definite crystalline forms, it is being used, in the first
instance, as the test insecticide. A dipping method has been worked
out in rvhich the insects are subjectedlo ihe action of the test fluid
by end-over-end shaking at constant temperature, but not after-
wards-handled. D.D.T. by appropriate means can be prepared in
two distinct crl,stalline lorms and indications have been obtained
that the needle-shaped are more toxic than the plate-like crystals.

Iwestigations ot the insecticidal oalue oJ D.D.T. (2, 2-bis-p.dnorc-
f hcryl 1,1 ,l-lric oroelkaw)

The geater part of the work of the Department \ras again coa-
cerned with the insecticidal value of this compound and its analogues

-both in the field and laboratory.
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FieHworh
Field trials-particularly on cabbage pests-- oI a more thorough

nature than those of the previous year were allocated to us by
the sub-committee of the A.R.C. Insecticides Conference. Through
the kindness of Dr. Mann plots of cabages, of both autumn and
winter varieties, were handed over to our Department for plot
€xperiments. Unfortunately, no infestation occurred, despite the
presence of cabbage caterpillars in nearby gardens. Large plots,
however, laid dolyn at the Oaklands Farm Institute, St. Albans
gave a clear verdict that D.D.T- exercises a high degree oI control
oI cabbage caterpillars. The cabbage aphis (Breoi.corTne brassicael
is only controlled by relatively high concentrations of D.D.T.
which, owing to its toxic effect on parasites and predators, may
possibly encourage this pest. The control of woodlice by D.D.T.
was demonstrated at Woburn Abbey.

Ldcnatory inoestigatiotts

Clutrical dctcrmitution of D.D.T.-For many researches on
D.D.T. the determination of the amounts present is very important-
Various colorimetric techniques have been suggested, but none have
been so far employed in our work, since various other factors upset
their accuracy. Resort had to be made both on a macro- and micro-
scale to the Volhard technique for the determination of chlorine
ions after their liberation by the action of alcoholic alkali from
D.D.T., one chlorine ion being liberated per molecule. The macro-
method has been employed to ascertain the stability of D.D.T. in
the presence of a variety of chemical compounds, the micro-tech-
nique is now being used to determine the amounts oI D.D.T. on
foliage a{ter the lapse of dilferent periods of time.

Stnbiliry oJ D.D.T.-A knowledge of this is required if D.D.T.
is to be incorporated with certaia media or other insecticidal prin-
ciples. It seems to be quite stable in most of the common orgaric
solvents, and y'ith maly wetters ald spreaders. Stability, however,
depends chiefly on the pH of the medium, and it was carefully
studied for alkalinities rising from 7 to 10. Even at so low an
alka.linity as pH 7.1 there is some decomposition alter 23 days, at
pH 8.0 one-half, and at pH 9-10 nead the whole, is decomposed in
that time, but there is a large measure of stability over a period of
2 days for pII's ranging from 7 to ll. The organic solvent used has
an important bearing on the speed and certain metals, iron, man-
ganese and copper, catalyse decomposition. A basic insecticide
Iike nicotine and a number of amines give rise to decomposition
like other alkalies to (Cl C6H.)':C:CCI' which has a low insecti-
cidal value.

IttseclicidoJ ooJues oJ lhc anelogltes ol D.D.T.-A number of
chemical compounds closely reLated to D.D-T. have been examined
quantitatively fur the laboratory to determine their insecticidal
potency relative to D.D.T. Fluorine, bromine and iodine have been
substituted in the benzene ring and combined with chloral to give
compounds aralogous to D.D.T., a number of chlorine compounds
of varying compleity, with the haloten in the ethane bridge and
in addition a number of alkyloxy benzene tri-ctrloroethanes have
been examined, as has the hydrocarbon corresponding to D.D.T.
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The relative toxicities appear to depend somer,l'hat upon the insect
u;ed as test-subject, but it is clear that among the halides D.D.T.,
the chlorine compound, is the most toic, but the bromophenyl
tri-chloroethane is close to it. Differences, however, in the slope
o{ the probit-characteristic lines make the usual methods of com-
parative assessment invalid. The steepness o{ slopes seems to be
inversely correlated with molecular rveight for compounds oI the
same molecule t,'pe; very exceptional and at present inexpli-
cable results have been obtained with the iodine compound, iodo
benzene trichloroethane. The methox5'and ethoxy benzene tri.
chloroethanes are relatively powerful insecticides, but the proPoxy
comlnund is less so, while the butoxy and amyloxy compounds
are nractically devoid of insecticidal action.

The effect'oJ leal grouth upo* tie toxicity o/ D.D.f.-As a Prc.
tective insecticide D.D.T. has a considerable reputation, it is there.
fore of some importance to know how its toxicity persists on foliage.
In 1944 it was shown that despite leaf growth and weathering D.D.T.
was still relatively potent upon cabbage after some three rl'eeks.
A number of experiments with mosquitoes (a sensitive inscct)
have introduced a variety of queries as to the fate of D.D.T. sprayed
upon leaf surfaces. Experiments rvere therefore carritd out in the
glasshouse, in rvhich ihn leaf grculh of cabbages and the toxicity
of D,D,T.-sprayed leaves at various stages of growth were deter-
rnined. Chemical determination of the deposits upon the loliage
is sti.ll required for completeness, but from the experimtnts to date
the growth of the cabbage leaf, when protected from the weather,
has a less depreciative effect upon toxicity than one would expect.
If anything, toxicity appears to be enhanced. This may possibly
be due to the waxes associated with brassicae foliage.

Ellect of Particlc size ard shafe *pon loxicity.-The cab.
bage caterpillar Plutella tnadipenris $as used as in the Prerious
experiment to test these factors- It was found that the needle-
shiped crystals (f0O x 2 ,r) were more elfective than the plate.like
cryatals (4ox8 p) and that when D.D.T. was applied emul"ified in
olive or heary-petroleum oil its toxicity was materially increa:ed.

Exferinents on lhe e/kct of D.D.T. on en ono|hagcus insects.-
Some concern has been expressed concerning the possible ill effects
upon beneficial insects, para^sites, and predators- Field observations
in 1944 had shown that the results varied with the species, and labora-
tory experiments were therefore undertaken particularly x,ith those
entbmophagous insects likely to be of importance in the control
of cabbage pests, the aphis BreticorTne brassicae and various cater-
pillars. Cabbages sprayed and dusted with D.D.T. preparations
were enclosed in cages with the appropriate insect. In general.
the insecticide exerted very little repellency and the final resulls
of day-today examinations rvere ;-

Yarious sl,rphidae fr"i-ry 
*f.+: "r"rfi;"r*

Spr.y suspeosiotr .. o.0l% 7"/"
Spray suspeasion .. o.lo/" 1o0%
CrmBercial spray .. 0.2% 2l%
Commercial dust .. 5.O./. 1l'i

Although the data are incomplete, little effect on the S,'rPhid
la.vae seems to have been observed, but a[ the Eristalis adults
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\vere dead i! two days. There is thus soDe reason Ior believins that
although high concentrations oI D.D.T. will exercise some ;ntrol
of. B- brassic*, the cabbage aphis, if an attack oI such predators I
the above has already well developed. sDravinr and <iustins siti
D.D.T. agaiast this D€st might weU-ao Urml

In the case of the lady-bird species oI Coccinell.idae, the sus-
pension of purg D.D.T. had only a relatively low toxic effect, but
the commercial dust arld spray were highly toxic. The hynenop
terous parasites ol B. brossicot, mainly adults ol Afhid{us beii-
co/nis, wete r€latively susceptible, particutarly to the suspension
of pure D.D.T. micro-crysta-ls, and the adulti of the parisite oI
Pieris brassacae, APantclas glorrctotus, were completely wiped out bv
all the D.D.T. prefarationsl even at low coaceniratiois. it * tt 

".Lis some risk as far as cabbage pests are concerned that the partial
control exercised by natural irsect enemies might be interfered with.
. Elf3l_of D.D.T. ot pla*ts.-The phytocidil effect, if any, of an
insecticide may seriously Iimit its usefulness, such an effect may also
be accentuated by the medium in which it is incorporated and thus
restrict means oI application. In view of this a number of trials
were made upon a few selected market-garden plants. A carefiily
devised series of experiments on tomatoes showed tbat this planl
was relatively resistant although some foliage scorch occurred and
an apparent drop in yietd aJter the application of a commercial
spray, but no effect on size of fuuit, ripening or flavour was observed.
Cabbages were quite immune, and hiarted normally, but if dipped
in an emulsion containing benzene showed severe scolcbing altlough
the yield was normal.

Cucumbers and vegetable marrows showed definite iniurv. In
the case of the cucum6ers there was scorch, and with the'mirrows
leaf curl, and both showed interveinal yellowing. Cucumbers, how-
ever, appeared to leld normally. Irttuces, radishes, turnips, peas,
runner beans, Flench beans, broad beans and carrots showed no
injury.

Tor;cit! to 0ras.-{onjoint work wjth tbe Bee Department
indicated t"hat apparently the effect oI D.D.T. upon bees waries
with the conditions and mode of application ; as t contact poison
D.D.T. is fairly highly toxic, but its stomach action is less marked
than was to be expected, nor does it appear to be highly injurious
to foragers on spraved blossoms, but as no information was obtained
as to effects on bee larvae, ttre status of D.D.T. as a bee poison
needs establishing by further work.

PUBLICATIONS
l. trlaRrlN, J. T., MANN, H. H. ard TAatERSFTELD, F: f039. f&

,nanslial rcqair.rncnLt oJ lt .tht t,t lchrysanlh.rrt t cina@ia.Id;en
Tn.l. A\a. Appl. Biol.,26, l+21.

A smal] field experiment upotr th€ Eanurial r€quireEetrts of the iDr.cti-
cidal pyretlruE plant, 8rowtr upou sandy soil ot low fertility, is d€scriH.
Lime had the effect ol producing slight, but not sig[ificatrt incrcas€s cacl
year ir the yield of flo*ers aad tbeir coDtetrt o, tle pyrethrins, aDd dccreas.d
tbe pctrcertages oI platt fuilures in ttre torrth a,nd filth y€ars o, tbe €xpari-
6eot. There w"as a sig[ificatrt depressioa itr the yield oI ltroB6! in ttre ylar
.rter the Biagle applicatioa ot dorblc dr€ssiltr of th€ EaDures, bttt no €dcdi
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i-D tat4r years. The yearly 4pplicatiotr ol ooderate dressitrts oI hanurea
Fave s'gtr:Iicant rlcreas6 itr the yield ol floweB itr tie r€cood a[d f fth yeaB,
aad siFtr I cant itrcreases in the pyrcthria I cotrtetrt oI the florers iD tba
Iourth ard ljth y€arr of the elgcrimeDt

,. T^rrsBs.rBLD, F. lggg. Bidogical mcttorls oJ ,,sli',g irrsccticid'2t.

- Ann, Appl. Bior.,26' 365-384.

A detailed reviev of the blological methods used itr the qualhtatrvc
Iaboratory evaluat:on ol iLsect'c:des. Contact ias€ct c'des, stomech po sola
atrd fumigants are briefly dealt vrith and some cotrsiderat on is given to tha
dethods o, assesshg rcsults. A bibhography of 87 refereoces is app€trded.

t, M^RuN, J. T. a[d T^r"ERsprELD, F. 1939. The tatul oJ ?rogr.ss-
irtedieides. Chem. IDd., 17, 836-640.

A cotrkibut:on to f.he Sympos um oE the TreDd of Progtess at the A,Ioual
Mc€ting ol the Society of CheBical Industry, 1939. A brief review i5 giveD
ol the x'ork car'r:ed out itr the several f elds oI res€arch, includ ag stoEach
Do:lotrs both inorfatr c atrd orgatr c, coatact itrsect c'des oI vegetable 6:da
or derived by sytrthBis. Recert work oa the Eoth-proofing oI labrics is
briefly dealt with. Atr outline is giveo of preseBt teDdercies itr rcseatch.

{. lf,A.rrN, J, T. f930. insccri.itks. Iuandactotiag
Che6ist, lO, 4l-16.

A aetreaal aacount ir dv€o of the sources of s[pply ad chemrsk]' of thc
apocics ol Derds and PyrlthroE Dow sidely Eled as iosecuc:des. Ilstaocla
o, the succtasful use of these matatrials agai.Est ryecilic p€sts of cropo aod
liv€stock aro citad.

The opticauy active precursor of toxicarol is obtaiDed by direct cr,'stal-
lisatiotr oI ao ethereal extact of D. nalatcensis (KiDta-typc). After tre€:!8
hom a small proport on oI suEatrol by the mettrod of Cahn, PhiP€rs, aad
Boam (1038), lhe ,-u-toxicarol was rdeEt cal rtr Propert.es w.th that descr H
by Tattersl eld atrd Mart,o. (1937). It is coDcluded tbat ttre oPt cel dat
of Cahtr, Phipers. aad Boam are iDcorrect, atrd their criticisE ol TatteEfield
.,ad Martin utrj ustified.

6(a) HARIER, S. H, 1S39. Th. fr. rsor oJ Burhtct's conlolrd. Ct.eE..
Lld. 58, 292. A letter aaloutrcing dlscovery.

0(D) H^nrBE, S. H. 1930. Tk aeti. ptir,l;plcs of Lpmino$ Iish-foisa.
Itank. Part II. Tht isolarion of l-clliplonc l'toz Derris eltiptica.
J, Chem. Soc., 100S1106.

An opticaUy aativc aub6tstrce, ,-elliptoDe isolated ftoto the Deukal
roteaone-irce resia ftotu D. cttipric4 (va!. Sarasak ateep;tr8), is sho*D ta bG
the precurltor in the resitr of Buckley's substatrce, Fro6 a study of its
r€act;otrs ald by compe.rkotr ol th€se wit! thc r€artiors of isorot€ootre, a
sttuctore is sugg€sted for elliptoae.

7. II^.RpBR, S. I{. 1039. Th. a.,ioc Orift;ol,s of hgt rrinoas tkl-loitor
?l4n s. Pdlt III. Thc slflch.rc of clli?lonz. J- Chem. Soc., 142+1427.

The structure 6dva[ced lor elliptone itr Part II is placed beyotrd doubt
by degradation experirDetrts. DehydroelliptoEe with z-nc aad alkalt yields
eUiptic acid, oxidatioD of *hich vrith alkal tre hydroBen perox de gives
derric acid, Thi8 establishes the ideDuty oI r.Egs A, Ir, arld C w th tlose ol
.oteooDe aad iso-roteoooe. ,-Elliptotre with alcobolic alkali Sivcs 4-hydr-
oxycouDaroDe-6-@,rborylic acid, whereas iso-lotetrone utrder the same coa-
ditioLg gives +hydroxy-2-isopropylcoumarone E-carboxylic acid (lrotubaic
acrd). lbrs estabLsbes tbe oature ol r,a8s D asd E aDd beace that oI tbe
,hole molecule.

HARpBR, S. H, 1030. Tk a.tit. Princiftcs of leg$rnino{s lish-Poisoi
Plants. Part L The ?toi.n;cs of l-a-torirarcl isotat d fron Dettis
tua,la,t.,ensis Kinta-type. J. CheE. Soc., 8f2-816.
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a. 'l ATtcRsFrELo, !. atrd Por-rER' C' l94O' Tfu i'tst4liciful f'opc't*s ol
- ;;;;-;;;;;, of Annona atd oJ an ltdiat staii o/ Uutrdulea sericea

ist,pri).' enn. APPI. Biol'' 27 
' 

262-273'

f,aborelr-v itrs€ct'c'dal trials,- Da'l' wit'h several sD€cies ol AtrIrotra'

A.;r;;*i, A. goturtrir, A. rctiulatd, ''l s4razosa' show ihat ptaDts ol this

#imr*:{r$,,:n::*t:;'"{i;#rJ:l+#;:*:l!#;r#
i:l jliis"$*xr;:;inttE#;:t1;",-'H#:iri:l:!:"{,*!ii
;;;;,";;"';il;l' Nlone of the above are sup'r oi to the lear' root and barl
ii ii"iilli ,)r,i*, $'itd. ot the varietv kooim in lndia as ' suPli ' and aro

;';il8;';;i"'tb"o the rtcher sPec'meas of Derr's elI'PLca root such a!

Cbanei No. 3
Ihe toric actioo of the ADnoda sPP' aPpears to be rather sPec:f c Aphidca

-" 
'"-"L""tt'ii".- urt otvzuelhilus i&iniircns;s L ' uhich is suscePtible to

in" iot. o6n" .t.t. or insicticides, is re<iqrant'-'i*i. iiia" witb extracts of a variet)' ot Mund{ted *1'9C Yi!91-T,9
I"alii.*.4-irr"ii*1, bark atrd root mss;srd marked rDsectic:dal prop€rtr6

;1;;;J;" Mo.losif ho,til.lta sa;lf,o'tti' tr,d otvzaclh us srl'dnzrntnsts'

+;:.'iJ;;.il;';rti i'be Afr'cau "at'etv' 
trre tdl aDd root of wh ch. aro

d#"r,ffi :'""nx'g,y't":;":r*,;y"1,:;'p;Tarul',*tt
0. M^Rrrlr, J. T. lg1rL. Th' ?toble'n of lk fual*oliot oI roknoit'aonta'*
" ;;;';;":;. Y . Th. rchtiu; toxicitv'of difl""tt sqet*s oJ denis' A\n'

li1t. siot, Zz 
' 

zZ+ZSt'

Thc relative tor:cit'es to A?his 'r,,ntic's of difiereBt sPecies and Yarieti€a

F"l";iim**t"'|.#rT;"$1ffi ai:f "'*.Hll3"*"1"""Ti-.ff:H;i;; ;;;; t"*.c as a'D' natauc,sis' Kinta' root'

'**i ;",;;;1r;G;howed that tbe relai:ve t'xrcit es of three ol lhe rools

*^ , <t6red oroducts I nsecl, urJzea?hiltts s..li?,amensis' a$e ol d siBilat ord€t'

iil'r;J.J t*;;; ;'; b€er s;bi;ted to stat dicd atralvs s'

- i""l 
""3 

*"tl.al tuggested f6r the chemrcal evaluatron o{ Derr's have b€en

"'""fi#"#'d;;o&1 
irr'tttoat basd uPon oPtical rotatioa values have

;II-$il; i!-i,n tie evatuation of roo's and r€sics of d'fferent spec e6'

sh,le the method of JoDes and snulh (1936)' in wb'cha del'Ete tox_ c valu€

;::;;';;i; 
"""-.dtenone 

fact on oi the berr's ext'act' has beeo louad to

L"i'Jil".i""ii. *r,"t .ppt ed to tle roots utrder consideratiotr'* iif -a-l-rir-io"t o"'oi th" p"t""ot"g" " 
'otenone 

equri?leDt " valEes of tbo

,""i:i;U'r;; r,i; 't'l"t ni' tra"tiJi"t;oo "t tt' rei'ns aaa the tox'c-tres ol

E*ffi ',5s**f""r:'n::r:t$;:*"ifg"--*Tr{:'fl I
lfri,5iii" 6i-lir. o"tb.a to the ass€ss,etrt oI ttre toxic ralue o' derr's resitg

d ieecnbod.

16. Ilrnrrn.*r.,lYi" lkff*i,r*ffil*f, "iffiKffiffi
i. chem. Soc., 309-314'

Aa'oot cally active Phetrol, E3laccol' isolated floE atr ethereal exh_act ol
the root ol Dcrlis ,nalac.rnsis fr''"ta ivptl i3 shorrn to have- the fortlrule

*.kirnffi*:m*#:.smr*#,xm":;
logg6tcd lor malaccol'

,, Lljff?*{: i* x#"m#*wH'"i:Pex
i;oc., r tZgr tar'

Tbe resitt lrcm D. o,,latccnsis toot bas bee'a tracfonated. by ch3'nical

-."ii-"iriii-G"-r;l dbtaitred itr a pore ctndition' Itr add'tiotr' roleaotro'

Hff*T*ff "$ffi 
',{n:"rf 

g*4"""*'.1?"lHix".ffi
fii ljltHfi"ri u-vi"',n** an bollavoae 3t''ucture is eugg'st'd'
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12. T^rrBR srtlt.D, F., MABITN-

t"r+q"<;-i,",i'&-;r;;',* j;"#ii#i;*i*"*rmi.*H
Iar., No. E, 160.

Tbe diskibutiotr, qative us€s_ ar

if ffi,#S*r*.,"9m#**'im*""3m"ft s"

ffi il'g,i.'tr1"r,,';i#*ik?.i*ffi
13. llARrIN, l. T. and Hrsrrn K. H. C. t94f. Dcr,ta,,tis car.sd brir,Jectiiilat lyrcthrum ftalrers tt

l. o"#lt"i,ii'!il?i'!'#f;iiJ. i:Tlff ?r".'um 
cinerariuouuE). Brii

Patch tests of powdered and diss€cl

H$fl#f *f[ry1:6je]f*#-ffi i,:*tr'.ffi

""o'iXT'io'l%f,-"Jfi fl ['Hl::T:t?I,ii,,#f ,y;",Hff tlf ,*colourless ext'act, obtaiDed bv D€tr.
6ixed wii.I ;;.,", 6:,;L"i,,il'Ji-BH*"'d:T;:if,til. H.*I"T
nff 
ffif"F6,"i'Hil"8,".pIffiI.,,r*tilmy*"Xfiff .:r;

- The volatile oil, obtai[ed bv stea

ssr*_1#_-r,;g,ffia8€[ts of the dermatitis is iadicat4d_

I{. PorrER, C. t$4t. -4 labotuto;fi*;ii:,:,:"-;,,;lf trffi :I#;n:e*ff *,H,:"::g:,!fr
An outli[e of ttre geoeral Drobl€

ms:;t$#*[:[,,i"##,1ii;:"#r#"tt#f''.1#ff

ffi*#'ffil#*Hfdffi{ffiffi
16. M^RrrN, l. T. tS4t. The ch.-ffi 

U*;,ii;6'{r*i#ffiniil,Y;Wffii
_ Biological trials trave been carried

X,-u$irrg$t1tr#;,ffi,'#*:"T#*#ii$tr##

*ffi g,im+r1fl*:,,+*#i#ffi nffiq
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10. M^rrrN,_J. T. 1912. Thc ptobk,n ol th. ctatuation oJrot norc_coit,,i',ir.tp4ltk: V. Tht torit:ity oJ l-z iltolc and oLoizois attticd ioin[v,yrh f"+- or. ,hc rik onc cqsii,aicnt mcth;d of arkcssi;g
th. bzicity of dcr"is toot. A-oa. AppL Biol:, 29, 6$.8t.

Ihe arsessmetrt of toxicity by tle determilatjotr of the rotenoD.e eouiialeDt
bas beeo shown sucaessfully to apply to four oI the derris roots e;amitred
€adier itr this series ot itrvestigatiotri. Obsen"atioDs otr ttre stabilitv o, ttrc
rEsirs itr groutrd roots stored iD tiDs at rooE teEperatures have beetr rirorded.
,-Elliptorc has been showa to be otre-firth ag toric as rotetot\e to Mado_
ii?horidlo sarloiri Eherr tested in an alcohol-sapodtr Eedium. The t xi-
cities of poisoas apptied joitrtly have beea examin^ed. The obs€rved toncitiesoI mixtures ol rotetrone with a degueli! cotrcenbate, ,-elliptone atrd ,_a-
toxicarol have.beel co-mpared $ith those predicted ftom ttre ioteac;es oI the
constitoeEt poisoDs. No sigdficatrt sytrery;stic o! antagonistiiefiect ba, beeltoutd. The bearilg oI this upotr the lalidity of tb-e rotetrotrc equivalent
method ol assessing toxicity has bee!. discuss€d'.

17. coouBER, H. E.. }\hnrrx, J. T. atrd IIARPER, s. H. to/;z- Tk
delcrt inalioL of rotc^one in it.!?is loor. J. Soc. Chem. Ird., 61, ff0-112.

- An irEproved method for estiEatitrg rotenotre iB derris root, employitrg
the.carbotr teEachloride complex separaitior is described. It hag beeo'Jt;r
by tne_three groups of worketa to give concolda[t results with valious tyDes olroot. .Methods oI determiEitrt moisture cotrtetrt atrd chloroforE u*t;;tare
also $veo., Their adoptiotr iE the UDited Kingdom as staodard metiods is
rlcoEEetrded.

18. IIABPER, S. H. 1942. The acrilc fiinciltcs ol tcAwminots hsh-boaslm
an,s, Patt \1. Robustic oc;d. J.Cneo. Soc-i tgi.

A substaace isolated Irom the ethereal extracl. ol Derlis robtstd l\Ls lrcen
$9y" t" b" a Eotro-carboxylic acid, CtrHxO. (less probably C-H-O.) con_
rrn,ng two Eetooxyl groups, to wrrich the traEe robustic acid has teen Eivea.It is probebly relatrd to lonchocarpic a.id CnHr.O. a moao-carboxylE acid
corta!u!8_o[e Detioxyl group isolated by Jones (J. Amer. Cheo. s&., 1034,
60, 1,247) froE a E)ecies_ol Lonctrocaq>us, as they 6ottr give the saEe seqEencad colour change tr the Durhem test.
10. H^RprR, S. H. 1942. The act;vc f"inc;lt.s of lcfu.rnino\s fish-boisorplants. Pdrt vtt. Th. ruds.tion oj cllipiotte. l. eUem. Soi., sairJgf

The couEe of tle reductiotr of, aad dr-€tliptote iE acetic acid ovef, DlatitruE
oride catalyst bas beetr elucidated, aDd tha fouowins stases charaiGsed :
dihydro€lliptone, dihydfodeoxveuiptoue, octahydrod&rxye-uiptone ;a F,e;-hydroeliptone.

The zinc-alkali reductioa of the dehydro-compoulds has been shown tn
give.i!- additiotr to the acids oI the der.isic acid 

_type, 
phenols aaatogorrs io

d€rritol.
Oxidation o{ elliptotre wjt}l dtrous acid has giveE elliptonoDe. a diketotre-

whose stnrcture has beeo establisbed by a parti;l stltheils lroa elliotol. tle
phenol obtaioed itr tle zitrc-alkali reduction- of dehidroelliptotre.
- __Biologicel trials using chrysanthemum aphis a-s [est iDsAt have sho$! that
,-e[iptone is, qert to totesotre, the most toxic insecticidal substaace toE
irolated from Derris resitr in aa optically active form. Io the order of a.cio.io"toxrcity; /.eIiptoDe>dleUiptooe>/dibyd-roelliptooe>dldihydrocDptoae. -
m. HARPER, S. H. 1042. The actioe ,l;kcilles of t.eurninols fish-boisd

lla ts. Pdr, Yttl. The ssmthesis'of dciydtotZua."nvatocllioii Li-"i
dchydrokhahldrornata.ror. J. Chem. Soc.; 698_695.-

Coode$atiou of methyl-2rFromethi,l-4 ; EdiEethoxgDhenorlacetat
with 2-ethylresorcinol by the Ho€scb meth6d and subseou€oi L"a-r,i"i. "..inse to t€trahydroellptic acid. Cychsat,ou oI thrsarid wjtd hot ac::tic airfvdna.
etrd s,odium acetate {umished through the acetate dehyd-rotetr-ahv&oeniotonc
id€ntrcd rvith that prepar€d from elliptore. Ttre iormuta esiaUt.snefu f".
dliptotre by d€radative experiEreuts (J; tg3g, 1,424) t s tleretore U..a futiy
aub6taEtiated.

By atr atral(}gous coEdeEsauoo with ethylDhloroqlufiot, tekahvdromal-
aoolic acid was pr€pared. This acid otr cyclsaiidtr mv;d"hvdrotetra^hi,dm-.1_
..o1, Jor which a[ asgutar aad a tinear Ibrmu.ta aii possiUtd' ft tas arjt pio"ea
lrGrble however to compare tbis product trith that derived toa iatural
EE'E".
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2f. gArPEr, S, H. t0a2. Tk o.rla. Fi*illcs ol Lgrairo*s f*l-Qoito*
lra,ils- Parl IX. ?,t q/trlatiJ of fseoisollalor.s r.Ad b rol6oi..
J. CheE. Soc., 60&698.

By lttilj$og the Eethod of vetrk4taraEaE t, dr. (J., f034, 5f3, f,f20, f,?69)
lsoflavooes have beea preparcd from the methyt ethet-s oI derritol, isoderritol
ald eI ptol. In the cese of the l,ast by the isolation ol a crystall tre intcr-
,tedrate, it is showtr tiat the reactiotr do€s not proceed directly to the i8o
f,evotr€ but occuis tbrough the ,ormatiotr ol aB isoflavatotrol and its 6uhae-
qoent dehydratiotr. isoFlavooes of this t)'pe have beetr Postulated a9 likely to
ocaur iE D€f,ri! rcsitr alorg with roteDoo€ and elliPton., with vhich ttrey are
isomedc.

Th€s€ rsonavoae! are redar}able i[ aiviDg a po6itive Durham ta5t, Pte-
vioosly rega.rded as specific for the roteDo:ds. Theit reactons have bee!
ltudied, atrd a method devised {or the d€tectio! ol tbe ,ormic acid forEed io
their hydrolysis. Thig aethod ha9 be€n apPlied to ttre " toxiczrol isolla,vo[e "
isolated Irom 6ude tox'carol to €stabl:sh cotrclusively its tsoflavoBe tratuF
.nd h€nce support fol the forEula PrevioDsly sutgestEd (J., 1910, l,l78).

22. C..,o BI-R, If. E., M^RrrN, J, T. and HAila& S. II. 1043. TL
irckrr*irarion oJ rot ione in ik is /oor. A rcply. l.$c. Cb'cE.lnd.,6r,
73-76.

The criticisE by EdwatG o{ the method estabushed by the aothors ,otr
deterEitritrg rotetrone is atrswered. The positioD wittr r€gard to saBPli!8
derris consigtrmetrts is discrrss€d, atrd the need lor the iEProveE€ot ot
aarpliag rnethods is shov,rn. obiectiotrs to the method oI atralFis dven by
Edwards are stated.

23. TATTERsRIELD, F. aad PorrER, C. 1943. Biological ,nc tods ol dalat'
minbte thc inscdicidal talues oI PitelhrurL preparul;fls (Paiidtla t
.rt @as ir. hc,,].l oill. A,qn. Appl, Biol., 30, 26S27&'

Plretbrom erbacts in ,lotr-volatile oil carriets are ellective insecticides in
the fi;ld because they act as a direct spray killiag the insect and also ,orE a
toxic Iilm over whicl the insect crawls. It is trecessary to shrdy bottr th€s€
€ffects fot a complete laboratory assessEent of toxicit).. Suitable labo,ratory
tecb.Eiqnes and rnei.hods Ior tbe assessmetrt o{ results are described totether
vrith ai accoutrt of exDeriments oD the effect of ararious lactors otr the ins€cti-
cidal e6cie[cy o, pyrathrum in.ojl preParations, both as direct sprays atrd a!
toric fil.ns.

Z. MAntrN, I. T. 1943. Th. pru?arorion ol a standard W.ri?wm.rlra.l
in h.ot4t 

-minclal oil, tili bbscfl,atiols on lle ftl4liu. lozirilies oJ lk
?yrcthins i oil anil aq.eols iteiliq. \an. APPI. Biol., 30' 293-300-

The preparation oI a p)Tetbrum extract itr hiShly relined hea\T Eiaeral
oil, suitableror use as a biais of refcrence jD tle biological evaluation of coD-
eercial p]'rethruD-heary oil preparation, is described. The solutioq $'as
staadardisi:d with resp€ct to colour, resin coateat and equal Proportiols oJ
the pyrethrins, A staidard solutiol cootatdng pFocatechol remaitred stable,
shei'judged by tlle chemical determinatiotr of tie pyrethriG, over a period o{
donths.

$:hen applied in heawy mineral-oil Eealium, pFethriD Il \ras sho\rn to
possess a toi;city to friboli ln .astandln }Ibst., aPProacbiIr8, ,f trot cqual tn
ihat of plTethr,D L Wlletr applied jn aE aqueous medium thc to\''il .' of
pyrethrii II was very mucb lo\r'er than tbat oI plrethriD I.

. PoTra& C. aad TArrE sFtELD, F. 1913. Ovi.idal Plo?ctties oJ.crta,rt
insccticiiks oJ plant oli9irr. (Nicotine, pyrcthrirts, dcrris ?roducts.l
Bull. EtrtoE. Rrt..31, 225-2u,

The Dvretr.ms, [icotitre, rotetr,]:'c a[d a derris resitr have beetr tested in
tle labo;furv undef, statrdard cotrditioti-" IoE ttreir ovicida.l effect. The test_
lubiects weie: Pialis bressicac, Pfurallz ,iat{liPafi.is, Aph;s ,hamni,
EtL.t io hattni. a z^d Silorroea c.r.al.llL. l;.16 otr the tecbnique ol e8t
pioduction are Eivao lor these species. ID the rLaiority o, ttre tesis Eadc r
*atcr EediuD cdtainilg ac€tone togettrd Yiti sulPhooated lorol as e wettiDt
{cot vas !rs.d.
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It has be€E sho$! that all thcac products are toxic to the q)cci€s orx ubict'
they were tested. l-aoryl thiocfeaata, 6-bEtoxy B-thiocyanodiethyl etu.i
atrd 3 : 6 diDit 'o+cesol Bere inchrded as sEb6taoc6 o, tccogDised ovicidal
lralEe ,or the purpo€e ol comparisoa.

All the above ins€cticides d€rived fioE pl,aat! coDparcd lavourably i!
their toxic actioD ritb the sy!$etics. IE two i.trstance! durilg t6ts o! c88t
oI Erh.slia hnh,je a, d^b. were obtained eDabliog a satisfactory statistical
comparison oI relat,ve poteEcy to be made. Itr the ,itst o, these tbe pFrthrilr
were louad to be 8.45 + l.l7 tides as toxic aa 3:6 diniko-o-{resol, Bhil.
in the secotrd the plEetbrins weie Ioudd to b€ 2'00 + 0.26 tito6r! toxic ar
D.riis .lli?lica tesia (rotenoEe coDtetrts 37-zm per ceat.). It therelorc app€a8
that botl the pyrethri8 arld the derris r€sitr lFel€ rnore toxic, weitht fc
weigbt, tlaa 3:6 dinitro-o-cr€ol which is recoSriaad as otre o, the Ddt
poted ovicid6.

The above vegetable poisoas were toEld to b€ toxic Dot otrly to cggr
developitrg itr a tev days witlout a diapeus€, bEt slso to fhosc of ,,lrrrd,
rlarri, a specie o, overwitrteriry ett. The testa oa ,r. ria i were Eade at
the tioe the eSgs were just startinS to hatch. The SaEe rerolt taight aot havc
b€etr obtaiEed witi eggs at aq earlier stage ol developE€ot.

Ob6€f,vations were made otr the effect oI ttre diffeftdt iEecticid€s ou ti6
developmetrt ol tle egg- This effect app€arcd to difietr rith eaah sob6tanc!,
either qualitatively or quatrtitatively, btrt Eithi! the liDitr ot tle erp€riE&nt
it s€€tn€d to be indepeadetrt of ttre qreci€s oI tle e88,

26. DroN, W. M. atrd LoRD, K. A. 1941. A conlaison of tlr. lo.icilt, oJ
ccrlnin dycshtfJs ,o th. conidtu ol Frarina culaorum. Ann, Appl. Biol.,
3l, 22t-23t.

The toxicity of a number o, dyestul{s to ttr€ strcits o1 F{soi*ri clt nofiarn

^Ld 
Ccr@spor.lld hctPotrkhoidcs $?s determitred by {he slide{erEioatio!

t€cb.dqoe. No attempt was made to distinSuish behreetr ,ungistauc atrd
tungicidal actilrity.

The tlxicity of basic dyestufis vas unafiected by the aaid rsdicle esso-
ciatcd witi the dye ba-se.

The hith toxicity to Frrsdli{}n c{lmotwm of tu l*$,te greetr dyc base qra!
reduced *eight lor weight and mole for mole by substitutiotr ol ettryl, prcpyl
or butyl groups {or met}yl groups.

The reductiotr of maJachife gees to Datachite gt€€tr leuco basc re&ovcd
toncity.

The substifutiotr oI amitro groups and alLyl,ated arnilo groups i[ be[zerc
trnclei of triphetryl methatre itrcreased toxicity, whereas acid goups teduced
toxicity. Sulphotration and carboxylatiotr reduced toricity to vaaisbing poilt.

Alkylatiou of aaiao groups incleased, but alLylatioa o{ benzene truclei
did trot alfect toxicity appreciably.

Wheo the central carbon atom of the triphetrylmethatre dyestulrs was
replaced by D.itrogeo (e.9., Biadschedle!'s gree4) the dipheqyl aDmonioE
coEpounds *ere less toxic than the correqrotrditrg tripheqyl methatre
coEpoutrds.

The prevetrtiotr of rotation o{ the aminated berzeDe riogs by bridgitrg, i!
the o-positioE to ceatral atom, with O or N, and so obtaioitrg a plaaar moleqrl€
otrly sligbtly allected toxicity.

Certaitr acid dyes stimulated Juogal Srowth.
The toxicity oI tlle basic dyestuffs seeEs to depend Eot on otre 3pocilic

part but o! the molecule as a whole, aad vithiD c€rbin liEits tbe st ucturc
may be varied witiout protroulced chaages in toxicity.
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