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The advantages of such a wide fleld at a conference
of this kind were illustrated by the implications of
the use of resistant species or strains to reduce the
number of infective stagos available to others that
are susceptible. This is known to be valusble in the
case of potato root eelworm, where resistant strains
of the plant nevertheless stimulate hatching of the
cysts, and was suggested by H. D. Crofton and P. G.
Yonge as a mechanism in the control of Diphyllo-
bothrium infections in trout when a normal proportion
of coarse fish is present to reduce the level of infective
material.

A plea to parasitologists not to lose sight of the
economic aspect in the aims they set themselves
when investigating the parasitic diseases of domestic
animals was put forward by M. Christie. However,
in the case of infections in man the parasitologist has
a duty to assist in divesting him of his parasites.
Contributions with this goal in mind included a
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mathematical analysis by W. E. Kershaw of the
effects of parasitic infections on the mortality of
insect vectors. These effects differed with the parasite
and the vector, but the ability to support the parasite
decreased with increasing age of the insect host, so
that the vector may be present and yeb ineapable of
transmitting the disease. Studies reported by A. 1.
Wright revealed an understandable, but nevertheless
alarming, lack of knowledge of the etiology of hydatid
disease on the part of some keepers of foxhounds in
FEngland, and showed that dogs fed on raw meat and
offal readily become infected with Hcehinococcus
granulosus.

No meeting of this kind would be complete without
the deseription of a hitherto unknown animal. This
was provided by J. Mahon, who presented studies on
a new tapeworm, together with her reasons for
placing it in the family Dilepididae.

P. A, G. WiLson

HORTICULTURAL AND FRUIT RESEARCH

HE agricultural side of the work of the Agricul-

tural and Horticultural Research Station at
Long Ashton has been concerned mainly with fruit
farming, but the retiring director, Prof. T. Wallace,
had earlier described and photographed in colour
the symptoms of numerous mineral deficiencies on
a wide wvariety of crops. This raised so many
questions that a research unit on plant nutrition was
formed and is now firmly established at the Station
under the mgis of the Agricultural Research Council.
The annual report for 1957*, which was recently
published, includes results of current work by this
Unit on molybdenum deficiency, which has complex
relations with nitrogen sources and with phosphate.
A new type of symptom has indeed been produced
when ammonium sulphate was used as a nitrogen
source in place of nitrate, Other work of the Unit is
outlined in the research summary of the report ;
much of it is obviously of a preparatory nature, but
the results should ultimately provide knowledge
upon an altogether new plane of detail for studies in
plant nutrition.

In the main part of the report, C. Bould reports
that two synthetic soil conditioners, HPAN (sodium
salt, hydrolysed polyacrylonitrile) and VAMA (calcium
salt, vinyl acetate maleic acid co-polymer), do indeed
improve soil structure, but bring no increase in yield
of strawberries. L. C. Luckwill and A. I. Campbell
have obtained successful control of bindweed growing
among black currant bushes by spraying 300 gal.
per acre of 0-1 per cent potassium salt of 2:4:5-
trichlorophenoxybutyric acid (2:4:5-TB). Long
Ashton has undertaken the propagation of & virus-
testod clone of loganberries, and E. W. Hobbis and
A, I. Campbell have worked out & technique of leaf-
bud propagation for its more rapid accomplishment.
Barbara A. Rake reports that gooseberry cuttings
taken from fruiting bushes root more casily than those
taken from younger plants, and A. I. Campbell finds
that crab € rootstocks are necessary to provide
sufficient stem for cider-apple standards. The stem
building stock Bulmer’s Norman could also, however,

* University of Bristol. The Annual Report of the Agricultural and
Horticultural Research Station (The National Fruit and Cider In-
stitute), Long Ashton, Bristol, 1957, with Index 1953-57. Pp. 182+
10 plates {T.ong Axhton Bristol ! Agricultural and Horticultural
Research Station, 1958.) 15s.

be double worked satisfactorily upon a variety of
rootstocks. D. Wilson finds that the prolific new
pear variety, Bristol Cross, introduced by the Station
in 1933, is almost completely male sterile, and should
therefore be grown only with a pollinating variety,
for example, Conference.

Plant pathology oceupies & large part of the report.
L. C. Luckwill has obtained evidence that ‘chat
fruit’ disease of the apple Lord Lambourne is trans-
missible by graft and of virus origin. Spores of the
fungi causing apple and pear scab diseases require a
period of wetting before they will germinate, the
so-called ‘Mills periods’. Most of the work on these
periods, which have forecast value, was done with
ascosporos of Venturia inaequalis (apple scab), but
D. Wheatley shows that conidia of this fungus gave a
higher percentage germination and grew more rapidly
than ascospores. Conidia of V. pirina grew even faster
than conidia of V. inaequalis, and these facts would
necessitate a revaluation of Mills’ forecast periods to
meet perticular situations, according to whether
ascospore or conidial infection was involved. Several
losses of stored apples have oceurred in recent years ;
they are caused by the fungi Gloeosporium perennans
and G. album, which infect the fruit while still on the
tree. R. O. Sharples finds that the fungi complete
their life-cyeles as weak parasites on apple shoots, that
fruit infection is ineidental, and that spore production
can be reduced by sprays or wound paints containing
phenyl mercury chioride. R. T. Burchili shows that
apple mildew, Podosphaera leucotricha, infects the
buds via the petioles, a bud remaining susceptible
to attack for about a month after emergence.

R. J. W. Byrde and Nora N. Waugh report labora-
tory tests of eleven new potential fungicidal materials.
Three of them-—n-dodecyl-guanidine acetate, 2 :4-
dichloro-6-(o-chloroanilino)-s-triazine, and o-hydroxy-
diphenyl—were selected for field tests. Bordeaux
mixture is usually made by adding concentrated
copper sulphate solution to diluted lime suspension,
but E. Somers shows that better performance can be
expected if the lime is concentrated and the copper
sulphate dilute. R..J. W. Byrde, G. M. Clarke and
C. W. Harper have again found in 1957 that captan
used as a post-blosgom spray on apples inereased the
incidence of mildew. J.T. Martin and J. A. Pickard
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have studied the retention of mercury salts by apple
fruits after seven sprays with 0-003 per cent mercury
as phenyl mercuric nitrate. A fruit weighing 200 gm.
had about 10 pgm. of mercury : 2 pgm. in the peel,
8 ugm. in the flesh and less than 1 pgm. in the core.
T. E. Cobbold describes a compressed air nozzle for
small-volume spraying, and has algo assessed the field
performance of the power-knapsack type of mist
sprayer. Little is known about the chemical composi-
tion of the euticle in different plants, but J. T. Martin,
R. F. Batt and Margaret F. Roberts show that there
aro considerable variations in the overall amounts of
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cuticle and in the proportions of wax and cutin
between plants. As the cuticle is the initial receptor
of sprays, a knowledge of its constitution should be
important in practice.

There are also papers on domestic food preservation,
on frujt juices, and on the conversion and utilization
of the Station’s plantation of cricket bat willows.
Resoarch workers and advisory officers will find a
most useful list of papers published by members of the
Station’s staff in 1957, and there is a further index of
papers published in the Long Ashton annual reports
during 1953-57. JouN GRAINGER

VoL. 183

INSECT RESISTANCE TO INSECTICIDES

HE discovery by Miller of the insecticidal

properties of DDT in 1939 was followed by the
introduction of a whole range of similarly powerful
synthetic insecticides in the years immediately after
the Second World War. These included other chloro-
hydrocarbons like dieldrin, the gamma isomer of
benzene hexachloride, and a number of organo-
phosphorus compounds. Their use marked a new
era in the control of arthropod pests and the develop-
ment of whai is now an important branch of the
chemical industry. The spectacular control of the
malarial mosquito, for example, brought the global
cradication of the disease within the realm of prob-
ability.

The development of insect resistance to some of
these insecticides, however, now threatens to under-
mine much of the progress achieved and the hopes
of some large-scale public health programmes in
tropical latitudes especially. Resistance may attain
such levels as to involve virtual immunity of the
insect to an insecticide and the failure of effective
control in the field. Yet remarkably little is known
about the mechanisms of resistance and in no case
hag a satisfactory counter-meesure been developed
except to change to one of the dangerously few
alternative ingecticides. A major problem has been
to engage the interest of suitably equipped and ex-
perienced workers and to facilitate the exchange of
information and insect material between research
workers and the often far-distant field entomologist
or sanitarian. A good deal has recently been achieved
by & small dedicated group of the World Health
Organization in Geneva due in no small part to the
tireless offorts of Prof. A. W. A, Brown. His recent
monograph on “Insecticide Resistance in Arthro-
pods”* is one result of a two-year term-of-office with
the Organization and reflects an anthority and
erudition made possible only by a combination of
the uniqueness of the author’s position and his
personal industry.

Four long chapters deal with the genetic nature
and development of resistance, resistance in species
which are vectors to man, what is known of the
physiological and biochemical mechanisms of resist-
ance, and resistance in species which are not vectors.

The first chapter describes the historical develop-
ment of resistance in vector species, the public health
implications, the genetic nature of the inheritance of
resistance, and the Lnportant problem of detecting

¥ World Health Organization. Monograph Serics No. 38 : Ineecti-

cide Resistance in Arthropods. By Dr. A. W. A, Brown. Pp. 240.
(Geneva : World Health Organization: London: H.M. Stationery
Office, 1958.) 15 Swiss francs; 25s.: 5 dollars.

gignificant levels of resistance in field populations.
The second chapter deals seriatém with case histories
of the vectors such as body lice, and mosquitoes
transmitting malaria and yellow fever. The third
chapter deals mainly with the housefly, since much
the larger part of systematic research has been con-
ducted with this insect. The final chapter, like the
second, deals with case histories of thefield development
of resistance in fruit flies, bed bugs and cockroaches.

The monograph will interest the geneticist as well
as entomologist and biochemist. There is abundant
evidence that resistance is a pre-adaptive phenomenon
and under genetic control, so that the development
of resistance to an insecticide is due to selective
breeding from naturvally resistant phenotypes. The
easy culture of highly resistant strains in the labor-
atory has probably provided an unprecedented
opportunity for studying the biochemistry and
genetics of evolution.

Prof. Brown has wisely refrained from speculating
about the future of the resistance problem and the
possible development of countermeasures. These
may indeed involve entirely new concepts in the
field of insect control. On the other hand, there are
grounds for believing that effective counter-measures
can be developed on the basis of the continued use
of insecticides: for example, the exploitation of
enzymes which appear to be present in far higher
concentrations in the tissues of a resistent insect
than in a susceptible one, or the alternate use of
insecticides negatively correlated in their respective
toxicities towards susceptible and resistant strains.

Some readers may be disappointed to find
relatively little reference to resistance of agricultural
pests and its implications. For example, there is no
mention of the serious levels of rosistance to the
chlorinated hydrocarbons, reported in 1957 to have
developed in the cotton boll-weevil infesting the
larger cotton-growing area of Louisiana. While such
an omission is not surprising in & publication of the
World Health Organization, it might have heen use-
fully indicated in the title or in a sub-title of the
monograph., Prof. Brown has, perhaps, drawn a little
heavily on pre-publication material some of which
has shown signs of being a little premature. These
blemishes notwithstanding, the monograph is a
timely and invaluable contribution to an apprecia-
tion of this big problem. It is recommended as
salutary reading to all interested in the chemieal
control of arthropod pests and as an essential text to
all concerned with the problem of resistance itself.

F. P, W, WINTERINGHAM
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