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clover are as a rule attacked by the red clo\.er s€ed midse. but the
white clolers are not. The exteDt of damage depends on ihe time of
flowering of the-clo-vers; possibly it could be ivoided bv delal:ing
floEering until the flight of midges s over.

H. C. F. Newton is investigiting the causes of Dlant immunit\.
and has begun a series of ampu"tatio"n experimentsiJ;;;rtil;iiiti
organ or organs on the insect enables it to differentiate between the
varieties of plants.

Thc Pigmy M atgoW Bcetle (Alomaria liwaris\ has of late vea! s
been a troublesome pest of mangolds, but its life histon. could n"ot be
worked out because neither the eggs nor the larvae couid be found in
the soil. This has now been doneby H. C. F. Nerr.ton, so that further
knowledge of the pest can be obtiined which mav iead to the dis-
covery of suitable remedies.

Other Acfio-.it;es. 
_ 
The department has kept in touch with the

problems in the 
- 
British Empire, and during lg3l has helped by

identifyinggallmidges, on whicb H. F. Barnes iia recoenised sJciali.t
from Triniiiad,_ Brazil, Algiers, nussia, Germany,'Si.ily;'46;;;
Turkey, Sierra Leone, Uganda, Nigeria, Malay -,i fo*dsa. ''

INSECTICIDES
P1nelhrum. For some vears past F. Tattersfield and I. T. Martin

have^ closely dudied pyrethrum (C hrysanthemum c iniariaeJoliumJ,
the flowers of which when dried a-nd ground, form one of tfie most
effective and convenient of atl insecti;ides. Its popularitr- mav be
gauged-from thc fact that its production in Japan,'the chief so"urce
or supply, rose from 279,99I lb. in t 9t I to 11,622,906 lb. in l92g: its
cultivation has also been started in France, Switzerland. Spain and the
Argertine. Attempts are being made in coniunction wittr t C f
Fryer, of the Mini;trv of Agriiulture to der.ellop py."1h.i,- "gi;rg
in this countn : the resulfs are distinc l' p.6miii"c. A veiv poor
sandy-soil gavl an excellent s"-pt.. t" ri"iG"itrE;;";i;U;;
tned have not markedlv affected either feld or toxic quality of
the flowers.

Climatic ractors are, however, important. In tropical countries
Uganda, Tanganyila and Trinidad, ihe plant growi but r.r,ill not
produce flowers; on the uplands of Kenl-L, horiever. good croos of
flowers of high toxic va-lue were obtained. In tempeia"te condiiions
the nwnber and the p1'rethrin content of the llowers are reduced by
rerirrcjng..ll'," 11;u-ination (e.g. by cutting off the hours of davlight)
and_f inally with suFcie_ntly low iiluminat'ion ( 1,000 rr.at t lamlon"ly),
no flowers are produced.

..The toxic prlPerties-are due to tvro closely allied substances
called- pyrethria _I and II, which are esters of a ketonic alcohol,
pyrethrolone, and two acids, one monobasic and the other dibasic,
Neither the pyrethrolone nor the acids are toxic. onlv the comtrina-
tion of the lwo. The pyrethrin content of the flower-heads deoends
on the plant: the order of merit of the different plants teste'd has
been much the same in each of the three v.".s oi thu e"o.;-"r,t
There is some evidence that cuttings lro- ni,,t, vi"iai"* ,idt, ffi i;
turn produce high pyrethrin yieldi, though -whether tii prooertv is
transmissible by breeding is not yet certiin.

Hitherto plrethrum (made up as talc-pyrethrum dust) has suf
fered from the serious drawback that it is iiible to lose iti toxicitv
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after a time. F. Tattersfield finds tbat the cause of the loss is
oxidation of the poisonous principle, and this is speciallv marked in
the light ; it is much slower in the dark. The lossls greitly reduced,
however, by adding small quantities oI certain antioiidanls such as
pirocatechol, resorcinol, hydroquirone, pyrogallol and tannic acid ;
on the other hand phenol and phlorogiu'cinol'were less effective.

Fish-loison Plants. A number of plants are used bv the natives
of tropical countries for catching iish 

-by 
poisoning them. Manv of

these plants have been examined by F. fattersfie"ld and foun<i to
contain one of the most potent insecticides known, rotenone. Derris
is the best knowa of these plants ; its root, which is the most effective
part, usrrally contains some 2 or 3 per cent. of rotenone ; the quantity
is variable, however, and in samples received in our laboratory it hjs
ranged from I to nearly 6 per cent. Another plant, ,,cub(," Loncho-
carpus nicou Irom Peru, contained as much as 6.4 per cent.

Certain other plants were found also to possess insecticidal
properties, among them Mund.ulea suberosa,- Itorn India, and
N eordytanlnia fisifolra, from S. Rhodesia, but they seem less ef{ective
than the Derris and Haiari groups.

These insecticidal plants have undoubtedly a great future. Thev
are far and away the best and safest irsecticides and are very poteni
both against animal pests and against plant pests. The pirettrrin
prodxcers can be gro$Tl at home, and the rotenone producers in our
tropical empire, notably in Illalaya and British Guiana, and their
cultivation would open up the possibility of an important new
industry. F. Tatters{ield has been highly successful- in studying
these plants, and it is deplorable that the woik has had to be curtiiled
owing to reduction of grants just as it was beRinJting to yield results.
It would have suffered much more but for thi pubfic spirited action
of Mr. George Monro, who induced his company to make a grant of
f,100 for tlree years in order to keep the investigation g:oing in
readiness for active development whenever the opportunity arises.
The Empire Itlarketing Board out of its slender resoirices madi a grant
of f,50 to enable us to examine in detail some of the sampleJnos.
being grown experimentally in British Guiana.

BEE RESEARCH

, .A.n,important investigation into the causes oI swarming has been
begunbyD. M.llorlard. Young bees are hatchedoutin anlncubator
in weekly batches of 1,000; thiy are marked with distinctive marks
and introduced into an observation hive: their subsequent careers
are then observed. They alt go through a definite course. For the
iLst part of their lives they act as wet nurses to the brood-the
young larvae that will shortly become bees. Then, alter a time, they
pass on to household duties, such as the cleaning and ventilation of
the hive. Still later they become food finders, going out foraginB
for nectar.

All goes well so long as the number of larvae is enough to keep the
nurses fully occupied. But in late sprint the numberbl eggs laid is
yery hrgh, and each egg may in 2l days become a wet nurse seeking
larv-ae to feed. As the number of eggs becomes less the number of
larvae falls oIf, and then the nurse bees, apparently as the only way
of_using up their superfluous food and energy, stari producing queeir
cells.
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