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PLANT PATHOLOGY.
Ftngi. In the ilvcological DePartment, the fundamental

physiological and genetical work on fungi is continuing. Strahs
oI-Botryiis cinerea, apparently identicat in structure and cultural re-
actions, differed markedly in pathogenic properties, and, conversely'
strains diffcrent in structure and cultural reactions had similar
pathogenic properties: for example, one strain is parasitic on
Nicandra, oats, sweet pea, arrd harmless to sugar beet, tobacco and
broad beans; while another. indistinguishable in appearance and
culture relations, is harmless to Nicandra and oats, but parasitic
on sweet pea and sugar beet: it is harmless also to tobac'co and
broad beans. Much rvork is needed to clear uP the difficulties of
this complex subject.

The biological relationships of these strains are being studied
in vierv of the fact that t\\'o or more of them frequently grow inter-
mingled on a host plant. Certain things happen when the hyphe
meei, the phenomena differing with the different strains. Numerous
sclerotia of particular strains have been grafted on to sclerotia of
other strains, and in a percentage of cases organic union has
apparently been effected. The sclerotia have then been Serminated
i; ihe attempt to derive from the line of junctioo conidiophores and
single spores containing both parental strains. UP to the Present
all ionidia have given rise to either one or the other parental t]'pe.

!n studf ing wart disease of potatoes, certain new hosts were
discovered: Solanum dulcamara var. Yillosissitmror, and var. albo:
S- nudiflorun; S. I'illosuar: Nicand.ra Phvsalodes: in some of the
host plants the fung'us occurred in the tissues, but sho$ ed little or
no signs of its presence.

Bacteria. The Black -{rm Angutar Leaf sPot disease of cotton
has been closel)' studied. The causal organism. R. nalt'acearum' is
capable of wide variations in shape and size according to its condi-
tions of growth, it has also methods of reproduction quite difierent
from the usual simple vegetatiye dirision. It can eveo change into
an entirely new cultural t1'pe; one of the forms is possiblv identical
with the common yellow saprophyte of cotton : this is ontl slightl;'
virulent, but under certain conditions it appears to be capable of
rer'erting to the normal or even a more virulent tlpe.

In a cytological study of the organism, evidence has been found
of the presence of nuclei rvhich undergo division more or less

simultaneously with the division of the cell bodl'; also the;- divide
during the formation of the coccal forms, and one-half of the
structure passes into the ne$'ly formed bodl'.

The relation of the organism to the Plant is being studied in
special chambers alloN ing of the growth of cotton plants under
controlled conditions. Primary infection from inoculated seed
occurred at all temperatures from 17o to 35oC. (the highest so far
used), but u'as greatest at 24o-25oC. No infection rvas found rvhen
the seed from the Sudan had been externallv sterilised; some
occurred with untreated seed ; a higher percentage rvith seed soaked
in a suspension of the organism and a still greater occurrence
(reaching l00o/o at the intermediate temperatures) rvhen the
organism had been introduced within the seed coat. Neither soil
temp€rature nor amount of primary infection had any influence on
the incidence of secondar;- infection brought about by spraying a
suspensioo of the organism on to the plant.
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Il\Perinrents iu the chambers are at present in progress on the

inlluence of air temperature and of humidity on secondary infection.
l'irus Diseases. The Imperial Agricultural Conference of 1927

recommended that "funds should be provided for the more et-
tended stud) of the fundamental nature of virus diseases in plants.,'
The Empire trIarketing Board thereupon provided the means for a
considerable deielopment of the virus investigations at Rothamsted
rvhich are under the general charge of Di. Henderson Smittr.'fhree scientific posts were created, Dr. John Caldwell being
appointed to the post of Virus Phvsiologist, Dr. Frances Shefield
to that of Yirus Cltologist, and \Iiss trIarion Hamilton to that of
Virus Entomologist. Grants were provided for equipment and
maintenance during a period of five years.

Dr. Henderson Smith has studied localised forms of thc
disease found in Datura stranoniurn ar.d L,,tcium chinense shere
certain parts of the plant only are affected, ihe rest being {ree not
only lrom slmptoms but also from the virus, so that the juices can
be inoculated into highly susceptible plants without resuti. This is
unusual: in other instances the disease affects the whole plant.
. The remarkable bodies present in ttre cells in infected plants
have also been studied. They are protein in nature, but probablv
not alive, as has been repeatedly asserted of similar inctusibns botir
in animal_and plant virus disease- Their progressive development
from small particles carried in the protoplaimii streaming upio the
stage of the completed bod1.has been watched in individial cells of
detached infected leaves.

Entomology. The Entomological work is largely concemed
with the parasites of insect pest.s, they being am"ong the most
rmportant agencies for effecting control in nature. As an examote:
meadow foxtail is liable to attack by gall-midges. In 1928'the
attack in a particular instance was slight: ther; was 88"/^ oara-
sitism. In 1929, in the same experimeit, the attack *rr hd.rr,
there was only 3"/o parasitism. A new parasite of the frit flv hls
been found : a Chalcid Callit a bbolor- Another important observa-
tion is the greatl_r.increased prevalence ol Loiohoba kitoma
dnring 1929, and decline of the Chalcid Halticoptero inscicornis,
ts o phenomena which are apparently related.

Another method of control now being tested is to alter the
cultivation of the crop so as to make it lesis suitable to the insect,
Thus. by delaying the flowering of meadow foxtail grass till after
the main flight period of the midges was o\.er-as can be done bv
earlv qu11l6g or grazing-the attaik was redr.rced from 90"/^ to iusi
over'l0oo. 

. 
Control of the frit fly is obtained, as is rvell tnown, by

earlier sorving of the oats.
Dr. Barnes has closely studied the gall-midees that infest the

willow and cause much loss to the osiei industi. Under exoeri-
mental conditions, the ,.Harrison', variety of osiir has been fiund
to be immune to attack by the button top midge. The usual merhoJ
ol classrlying the midg.es according to rhe typi of ga produced has
proved unsound, as one and the same specili of m'idge can produce
different types of gall, Of much greaier bioloeicat"interes't. h;w_
ever, is the discovery that the iertilised femiles of the midge
Rhapdophagd lteteroltia H:Lrv. produce. as offspring, unisexril
families onll'-- 

_a 
phenomenon unknown pieviously .-?i,g i""""ir,

except in the Mycetophilide studied by Metz in Airerica. -
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The breeding of stocks of insects for weed control io New
Zealand was cont-inued, and further consignments of insects attack-
ing bramble, ragwort and Eorse were sent out, including 15,260
Tlria jacobeoe,-23,3OO Apion rtlicis ar'd 350 root stocks containing
Corebus rubi. They arrived safely and in sufficient numbers to
permit the Nerv Zeatand staff to take up their part of the investiga-
iion. As this work has now passed out of the research stage, it has
been handed over to the I'arnham Royal Laboratory of the Imperial
Bureau of Entomology, rvhich is specially equipped for the breeding
and supplying of large quantities of insects.

Di. Davidson having been appointed to the Waite Research
Institute, South Australia, the investigations on aphides, rvith
rvhich he was associated, have been discontinued.

The insecticide investig-ations have been mainly concerned with
pyrethrum, one of the most promisinS of vegetable Products, as it
can apparently be grorvn satisfactorily in this country.

Bees. 'fbe investigations on bees have followed the lines of
previous years, and the accumulated data are being *'orked up in
conjunction with the Statistical Department. The relative advan-
tages and disadvantages of the " warm way " and " cold rvay " of
arranging the frames, of having double walls for the hives, and
of packing them in rvinter rvith insulating material, are studied
Feeding tests have so far shown.o differences in effect between
cane sugar and beet suSar as winter food, nor aoything to justify
the preference for the cane sugar. The "brood food " swarming
hypothesis is being tested, and valuable information obtained, by
the study of marked bees, about the agcs at \\-hich they are engaged
upon specific activities.

THE ACCURACY OF THE FIELD EXPERII,IENTS.
The advantage of the modern Rothamsted field technique is

that the results can be checked. The " standard error " per plot can
be calculated; the degree of trustlvorthiness is therefore knovn.
Usual standard errors per plot on our present methods of good
working are ;-

usu-{L s r'-\\DARD ERRoRS PER\PLorioR,:""8.:i:LT-ii",.

Potatoes
Sugar Beet
Barle,'-: (irain

,. Stras'
Oats: Grain

,, Strarv
The standard error precisely measures the accuracy of the

experiment and it includes errors of rvorking, inequalities due to
variable natural agencies, such as weather, birds, insects, diseases,
and also soil variations rvithin the individual plots, but not the large
variations between plot and plot lvhich are eliminated by the method
of arranging the experiment. It is not, hoNever, an absolute
measure, since it depends to some extent on the size and arrange-
ment of the plots. Thus, a standard error of 0.4 tons per acre of
potatoes in a latin square experiment is.ot strictly comparable
Nith a standard error of 0.4 tor-rs in a randomised block experiment
having more plots. Ne\-ertheless, it is a useful guide to the experi-
menter as shos ing the standard of performance he is attaining in
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