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91"h 9." be kept constant or made to vary uniformly as desired.
The -plants are grown entirely by artilicial light, so thai experiments
at dillerent times of the year are strictly comparable.

-- Air temperatue playis the chief pirt in^ the development, as
gistinct from the spread, of the disease. Black-arm is essentially a
high temperature malady, and in the control chambers sev-ere
secondary irfection of the growing plant by sprayiag with a virulent
cultur_e is only obtained at temperatures above 30qC. The physio-
logical reasons underlying this are under investigation; theyippear
to be bound u_p with the relative rates oI gror*th of the parisite-and
the_pla.nt, and the carbohydrate metabolism of the plairt as showa
by its sugar content, Fluctuating temperatures, whether soil or air,
which resemble more closely natural conditions, giye the same result
as a_co,nstant temperature near the mean of the varying {actor.
- SoiJ temperature is less important. It plays, however, sorne part
in determiaing-the amount oi disease on^the very young seedlings
growrr from infected seed. The amount of this primary inlection is
reduced by high soil temperatures, e.g. above BOC., but not
sufficiently to oIIer any prospect of control by this method.
_- Air humidity is the chief factor determining the spread of the
disease, but it is important only during the short period required for
inoculatjon. Humid conditioni rru ,r"i""".ry Ior iuccessful^ penetra-
tion oJ the tissues by the bacteria on the surface, however they have
got there, but once penetration has been effected the eiternal
humidity has little direct effect.

Internal-infection of seed, which has been suggested as a serious
gayse 

- 
of primary infection, was found to be very rare; extemal

infection is the usual source. The primarv infection-can be controlled
and healthy seedlings raised by complet6 sterilisation o{ the outside
of the 

_se-ed, indicating that the organisms are usually carried on the
fuzz oI the seed coat.

The costly appliances needed for this work were purchased and are
maintained out of grants made by the Empire Marketing Board.

FUNGUS DISEASES OF PLANTS
W. B. Brierley continued fus study of racial problems in fungi.

.4. number oI natural infections of different hosts bv Botrylis cinetlu
were intensively analysed and, with few exceptio"ns, trio or more
races of the parasite were obtained from any sin!.le lesion. In certain
cases theJungus produced infections which couldnot be distinguished
from each other but the host lesions contained populations con-
sisting of different races or oI assortments of the same races in
different proportions. This method of intensive aaalysis was ex-
tended to other fungal parasites with similar results, and it seems
po_ssible that, in ma.ny diseases, infection may be caused by geneti-
cally- complex populations rather than by aingle races of specific
fungi.

- _-Nglnelous experiments designed to study the educability of
individual races of Borly/rs cinztea prodtced no evidence of change
lastilg beyond the one generation.

M. D. Glrnrte continued her study of the wart disease o{ potatoes.
Among varieties which, on the basis of field trials, have been officially
certified as immune are some which, under the more stringent con--
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ditions of laboratory testing, develop small infections. The devdop-
ment of the parasite has been traced in a number of these varieties
ard, in some, the increase of the disease seems to be prevented by
the development of a necrotic area in the region of infection by
which the plant sloughs off the parasite with the dead tissues.

Critical examination of doubtful specimens of wart disease has
been continued for the Itlinistry of Agriculture and the National
Institute of Agricultural Botany and reports have been made on
seventy-four specimens belonging to thirty-seven varieties.

Investigations into the relation of nutrition to certain fungal
diseases of the potato plant by L. M. J. Kramer, at Rothamsted and
at Woburn, showed no corelation between manurial treatment and
the severity of attact by bfuht (Phylophthora infestans\. The dis-
tribution of the disease was determiaed by the direction of the
prevailing wind and the presence of infecrive centres.

Pot culture experiments, ho\ffever, showed that excessive applica-
tions of phosphatic fertilisers increased inlection of tubers by pink
rot (Phylo?hlholo erythroseptical.

A method oI as-sessing the extent of Iungal invasion of potato
tub€rs was devis€d which corrects for the errors due to the size of the
tuber. It has been extensively used and is of wide application.

THE INSECT PESTS
14 heal Mid.ges. Observations made by H l'. Bames during the

past five years on the iacidence of wheat blossom midges on Broad-
balk, combined with studies oI the records of the Ministry's entcmo-
logical advisors, have revealed some degree of periodicity in their
attack. About every fourth or fifth year they do great damage to
wheat, but in the intervening years the damage is insuficient to
warrant any expenditure on control measures. The figures Ior the
damage on Broadbalk for the last five years are :

Year-
tlllI 1027 I tg28 I 1020 I 1930lr l0Jl

PerceDtage of damaSe to 8r-air | 3.2 i.7

Thus l93O and l93l were 1'ears of Breat damage on Broadbalk. The
Ministry's records show that 1916, 1920 and 1926 were also peak years
of damage. H. F. Barnes is following up these remarkable observations.
If they lead to forecasting oI attack some yaluable practical results
might be expected to emerge.

Varielies oJ Planls immune to insecl attach. Agricultural pests are
not easily controlled by direct methods such as spral ing, which is so
effective for hops and fruit. Indirect methods, including the use oI
resistant or immune varieties, are more suitable.

H. F. Bames has continued his search for varieties of willows
immune to gall midge attack; this year he has concentrated on the
midge that attacks the cricket bat willow (S- coerulca\ which causes
serious loss oI sets, and has found certain basket willows immune
to attack.

M. E. Metcalfe has been doing similar work on clovers and grasses,
such as timothy, rye grasses and cocksfoot. All varieties of red
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