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become active. After passing the maximum this nitrification
diminished gradually, leaving, after a year, a considerable portion
of the manure in an unavailable form. This fraction was contained
partly in the cells of the micro-organisms themselves and partly in
lhe "-humus 

which is very resistent to decomposition and which
tended to increase slightly during tle period.

XLVII. H. L. JENSEN. " Thc Mictobiology oJ Farmyard Manute
Decanlositior i* Soil. II. Decom\osiliott of Cdlulose."
Joumal of Agricultural Science, 1931, Vol. XXI, pp. 8I-100.

Addition of larmyard ma.nure to approximately neutral soil
(pH 6.5-7.0) gave rise to an abundant development oI cellulose
decomposing bacteria of the genus Vibrio. Wberr it was added to
faintly acid soils (pH 5.7-6.2) these organisms were partly replaced
bv Siirochaeta cytolhaga. Atlower pH values only fungi were active
iri the decompoiition of the cellukise. Similar results were obtained
by adding filtir pap€r or straw to soils of different reactions. Cellulose
dlcomposing bacteria did not form humus-like compounds when
growing on filter paper in sand culture but at least two fungi
-Mlrcogoaz gra and, Stachybotrys s1. gave rise to such comPounds
when growing in sand and in sterilised soil.

XLVIII. H. L. JExstx. " The Mi+tobblogy of Farmyaxl Ma*utc
Decomposition ir Soil- I. Deeompositiort of the CelJs oJ
Micro-oryanisms." Journal of furicultural Science, 1932,
Vol. XXII, pp. l-25.

The addition of microbial substances to soil resulted in a rapid
but temporary increase in bacteria and especially actinomycetes. A
ftaction of the microbial substauce was readily nitrified but there
remained a very resistant residue. This was not identical with
fungal chitin which is readily nitrified. lt the case of Mycogonc nigra
and, Sl4chtbtlys, the humus-like substance contained in tieir
mycelia formed part of this resistent residue.

THE PLANT IN DISEASE: CONTROL OF DISEASE

(Entomological, Insecticides and Fungicides, and Mycological
Departments)

(a) Ixsrcrs, AND THEIR Coxrnor.

XLIX. H. F. Berrts. " Obsentatiqns ot GaJl Midges Alfecting
Fruil Trces." Joumal of the South-Eastem Agricultural

' College, 1931, No. 28, pp. l70-U7.
Notes on the bionomics and control of Daqmeuta fyi Bortch('

Conlainia fyivora Rlley, both ou pear; Thomasiniana oaiilerda
Riibs. on rose and apple, ar..d. Daqmewa sp. on black currant. This
information, which deals with recent literature and the author's own
itrvestigations, brings up to date the section dealing with the sarn€
subjeci in a previous papr (Barnes, Maloial Jor a Morograph of llu
Brilish Caidomyidae or Gall Midges, Joumal of the South-Eastern
Agricultural College, 197, No. 24, pp. 6FIttG).
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L. H. F. BARNEs. " Further ResuJls of 4r, Investipalioft ilto thc
Rcsistanee oJ Bashet Willous to'Buttpn Gaij Fotfiatiorr.,'
Annals of Applied Biotogy, l93l, Vol. XVIII, pp. i5_82.

Twelve commercial varieties of Salit triandrc have been oroved
undgr experimental conditions, to be very 

""r""ptiUf" 
i, iit'r* -Uy

the button top midge (Rhabilophaga hd+roi* ru.iw.\; three varietG
ot 5. PtalPoalea, one variety of S. ttimhalis, three hvbri& oI S.
dn;nalis al,d fualpwca, and, S. qlba var. vilalthra have 6roved to be
totally immutre. It is suggested that hybridisation of S .'t/iand/a ar]Ld
S. ft rPul.a or S. ttimhalis or S. alba should be attempted.

LL H. F. BAxxEs- " Tha Se, Ratio aJ thz Time of Emerperue and
lhz Ocatnerce oJ IJnisexual Famities bt'the Gqil Mid!""
(Cec lom-yidae)." Journal of Genetics, lg3l, Vol. XXiV,
pp.225-2.?4.

Unisexual families are shown to cr;a:rr b Rhqbd.obhapa hctercbia
H.Lw. and Thomasitialra oculipe a Ri.bs.

LII. H. F. BARNEs. " Ga Midges (Cecinoa&tae\ uhose Lamaa
Prewd Setd Prod*tiott h Glasis (Gaiheaei . ' ' BoUetln of
Entomologicat Research, 1931, V;1. XXII, ip. f9$20A.

- Brief notes .u- e trven on 18 species oI Cecidomyidae, the larvae
of which bave been recorded frbm various parts- of tire world as
preventing seed formation in grasses, with 

-a list of the srasses
attacked showing the gall midges concerned and the coun"try of
on$n.

LIII. A. Srrrr. " On the Stflicturc ol thc Immaluc Sta.ses of thc
Frit Fl1, (Oschella ftit Linn.\." -Annals 

of Aoolied"Biol'oev
r93r, Voi. XVUI; pp. 352jA69.

The morphology of the immatue stages of Oscine c frif Lir:lr'-
are described aud figured ard certain observations of a 

-biological

nature are recorded.

LIV. H. C. F. NawroN- " Ott tha so-called. ' Olfactorv pores' in thz
lloneylBee." Quarterly Jouma.t of Miirosc5pical Science,
1931, Vol. LXXIV, pp. 647-668.

The structure of the ca.mpaniform sensillae on the wine-bases oI
the honey bee is described toaether with the ess€ntial featu"res of the
late-r developmental phases in the pupae. The observations made
lend no support to the view that the nerve fibres of the sensillae are
exposed to the air so rendering them specialJy suitable to the rece}.
tion of cbemical stimuli from i distanie. Tde origin of the cellulir
elemelts composin_g- the sensillae is discussed and it is sutgested
that the neurou oI t}re sensory system connected with these'd'rgars
is situated in the bypodermis and is in fact tlre sensory ceU itseli.

LV. MARToN A. HAMTLToN. ' The Molbholos.t of tht Wate,
Scorlion, Nefa cinnea. Linn. (Rhi*twil Hitercbtqa\."
Prociedings of the Zootogicat S'oci6ty of Lonaori, tgit,
pp. 106&1134.

A description of the morphology and histology of a common
fteshwater Heteropteran, the " Waier Scorpion." - A short account
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of tbe biology and tife-history is given followed by a detailed account
of the anatoinv. both extemal and intemal. Particular attention is
Da,id to the m'uscular and nervous sYstems not hitherto described,
iod.Uo*irre various interesting adaptations and modiJications to
the unusuai-mode of life. The respiratory system and some of its
peculiar points of anatomy and physiology -receive considerable
ittention. In Nepa a great many of the normal functions of insects
have become subiueated to the more pressing immediate need for
air, with the resrili that such organs as wings and wing muscles'
spiracles, etc., are being used in ways, and for purposes which are
almost unique, owing to tbe adoption of a Permanent sub-aqueous
habitat. Finallv an account is giveu of the integument and sense

orsans which ha?e aho been rathEr neglected by morphologists, witb
th; one outstanding excePtion of the abdominal sense organs. These
are again unique slructures pertaining to the abdominal spiracles
and owing their eistence to the unusual needs of the insect.

LVI. R. P. Hogsox. " Caleium and Hydroger lon Corce rat'ion
attd tfu lttttr[acial Tetsi<tt oJ Plnithrurn Extratk." Jo,urr:^al
of Agricultuial Science, 193i, Vol. XXI, pp. l0l-114.

The addition of a pyrethrum extract to a petroleum solvent,
semi-refined white spirit, considerably lowers its-interfa.cial tension
a{ainst $'ater. The 

-tension 
also depends uPon the reaction of t}te

a(ueous phase, decreasing as the alkalinity increases.

The addition of a6ral W.B. to a solution of p,'retirum extract
further lowers the inierfacial tension more especially against acid
solutious, ttrereby decreasing the sensitivity of the tension value to
the pH oI the aqueous Phase.

The presence of calcium salts in the aqueous phase raises the
interfaciil tension of solution of Plrrethrum extract.

Alkaline salts counteract the effect of calcium salts and the
resulting tension values can be correlated with the ratio of calcium
to hydroxyl ion concentration.

LVII. J. T. MenrrN AND F. TATTERSFIELD. " The Elqluation of.

Pi,rahrum Fknterc (Chrysanthemum Ciwrcr'iaeJoliuml."
Joumal of Agricultural Science, 1931, Vol. XXI, pp. ll&135.

The analvtical methods o{ Tattersfield, Hobson and Gimingham,
and Gnadin{er and Corl for the determination of the pyrethrins in
p,'rethrum flowers are compared, and certain modifications in
technique suggested.

Good concordances have been obtained between analytical data
and irrsecticidal tests employing Afhis rumicis-

A new method for the rapid and approximate evaluation of
uradultered samples, employing small quantities of material, is
described.

Observations on the p)'retlrin content of individual flowers in
the various stages of devdlopment are recorded, making use of a
modification of the method indicated
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LVIII. F. TATTERSFTELD AND R. P. IIoBsoN. " Extrqtts oJ

Pyrethtunt: Permnnence oJ Toxicil'y ard Stabilily of EmuL
siozs." Annals of Applied Biology, 1931, Vol. XVIII,
pp. 3-243.

Pyrethrum flowets (Chrysarlhemam cinerariaefolium\ both as

whol; heads arrd as powdei retain their insecticidal properties at
ordinary temperatures and at 28'C. for considerable periods if stored
in closed vessels. If exposed to the atmosPhere in a. thin layer as

finely ground powder there is risk of loss o( toxicity. - -
tilc-ohol and petroleum extracts o{ pFetlrum retain their toxicity

in temDerate cliinates over mat v monihs. Alcohol extracts readily
give pdrmanent emulsions when idded to water ; petroleum extracts
iequiie the incorporation of an emulsifier. Water-miscible petroleum
extracts of can be prepared by the addition of -certain
materials, slih as ammoniated^Agral W.B. and neutral turkey-red
oil.

A study has been made of the degree of permaneace oI the
active principles of alcoholic and water-miscible P€troleum extracts
at ordiirary British temperatures and at 28"C. and also in emulsions
of these eitracts in alkiliae spray fluids of varying pH. The artiv-e
orinciples Droved more perm"nerit than has usually been supposed'
' The reldiness with- which water-miscible petroleum extracts
d.isperse in the aqueous phase and the stability of the emulsions
Iorined under a variety of conditions have been investiSated.

LIX. F. TAI-TERSFTELD. " Pvlelhlurn Flotaers: A Qaantitqlioe
Stud.y oJ Their Deulopimt." Annals of Applied Biology,
193I, Vol. X\{II, PP. 602-635.

An account is given of the examination oI the flowers- of pyre-
thrum plants (C- iiwrariaefotium) grown in Harpenden. The plants
*"." ai"ia.a i"to Ulocks and rand6mised, tle flowers being harvested
from a dozen plants each week over a Period of 8+ weeks, the flower
heads ranged irom the small bud stage in the first week to the over-
blown stage in the last week.

The vi"eld in numbers a.nd weight oI heads per pla.nt, the dia-
meters oi the receptacles and the content of py'rethrh I and II were
determined. There was a considerable amount oI variation in all the
factors in the flowers from di{ferent plants.

A statistical aaalysis showed that :

(a) there was no sierrificant variation in the numbers oI
' ' the flowers with time, but that position of the plant in the

bed had a significant effect ;

{6) the time of harvesting had a sigrriJicart effect upon the
content of the pyrethrins, whether taken separately or to-
gether a.nd whethir expre'ssed in percentages, Parts Per flower
head or parts Per PlarLt,

There was a quantitaiive development of the active principles
in the llower hedds from the small- bud stage up to the time oI
maturity of the flowers, wbich more than kept pace, on the whole,
with th; increase in weight of the flowers. Thus the cortent of
pyethrins, both relatively and absolutely, rises to a maximun at the
maturity of the flowers.
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The mean percentage content of pyrethrins fell after pollination,
and ttre Iading of thd flowers; thii corresponds witti the rapid
increase in weight of the heads on the foriation of seed. Th-ere
would appear to be a loss, which might be serious, both in percentage
content of active principles aud in yield oI flowers if'harvest;d
before being fully open. 

-

(6) BACTERTAL DrsEAsES.
LX. R. H. Sroucnrox. " The In[luenee of Enviro*mea.tal

Corrditio.rls on the Dnel,ofmerrt ;f th4 A;eulat Leaf-S bot
Disegse oJ Cottc>n. III. The Inflience oJ ib Tenp'etatlrc
yy__lyleaion,ll Anaals of Applied Biology, tgil, Vol.
XYIII, pp. 524-53a.

Experiments carried out in the Rothamsted control chambers oq
the influence of air temperature ou ttre anguLar leaf-spot disease of
cotton .plauts, resulting from spray inocu.lation of young plants,
+ow thlt- high a.ir temperatur& iavour tbe develo"pmen"t bf the
disease. Maximum infection occus at an aL ternperatdre of Bd-86.C.
with decreasing incidence at progressively lowei temperatures. Ata con-stant_ air temperature of 3$4O"C. cotton plahts make no
groMh, a.nd eventuallv die.

Infection takes pla.ie more readily when the inoculation is carried
out during the non-illuminated Deri;d.'The relation of these results-to the experiments on the influence
of soil temperature is discussed.

(c) VrRUS DTsEAsES
LXI. J. CarowrLr-- " Thz Physiohsy of Virus Diseases i,n

Plants. II. Furthel Stud,ies- ar. tt; M'owment of Mosaic in
thz Tomato Pl.ant." Anna.ls of Applied Biology; l93l, Vol.
XVIII, pp. 279-298.

The results oI experirnents discussed in this paper suDDort the
general view that the agent of virus diseases wi[ travel onlir'tbroueh
living tissue. No entry into the living tissues is possible thl.oueh t"he
epidermis, the r-oot hair, or the xylem vessel walls. The ageit can
atrd does travel, however, in the water stream, if it be"iniected
mechanically into the xylem. The absence of the agent t.oir ti,e
bydathode exudate has been demonstrated. The ageni cannot enteral unbroken cell nor can it move tbrough areas of dead. cells. Traces
of toxic substances Irom the inocula to be tested mav Drevent the
iafection of experimental plants, even wben the virus as"eni is oreseni
Movement upwards and downwards in tbe plant t"t "ipt"*'-"i"-L,less at the same rate. The agent appears io move aloire the Drotc
plasmic strauds rather than to G -carried 

bodilv in "the pirloem
strancls. The effect of darlness on the developmeit of tne fi*s in
the plant artd on the plant itsell is discussed. '

LXII. F. M. L. SHETFTELD. ', The Formation of l*tracel,lular
Inclugions in Sol,anaceous Hos]"s Infecled "witk Aaeuba
Mo.saic-.of 

-Tomalo." Annals of Applied Biology, l93l.
Vol. XVIII, pp. 471-498.

. ,A description is given of t}re mode of formation of intracellular
inclusions pioduced by aucuba mosaic oI tomato in Sola, un nigru,n,
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5.. nodillorum, S. lrcofersicum, Nicotiana tabarum and Hyoscyamus
irgel,

Soon ajter trfection the rate oI streaming of the c]rtoplasm is
increased, then minute particles of protein appea.r in the cytoplasm,
which carries them passively about the cell. These particles aggre-
gate and fuse to form large masses which are still carried passively
but moJg slowlv about the cell. These fuse uatil all the protein
material is contained in one or occasionally more granular masses.
In ttre tbree Solanum species examined this mass becomes rounded,
and it may lose its granular appearance and become vacuolated. In
N. tabacuttt. the body does not always round off and, n H- niget it
very seldom does so, but remains as an irregularly shaped granular
mass which may, however, become vacuolate.

There is no evidence at any time of autonomous movement, the
pa.rticles and the fully Iormed body being carried, as are the cell
nucleus, mitochondria, etc., of the normal plant, in the cltoplasmic
stream.

After the spherical body is formed a spike-like crystal appears
in the cell.

The cell remains at rest for the space of several weeks. Often the
rounded inclusion body and the nucleus are ju-xtaposed, but there is
no special significance in this, it is merely the accidental result of the
mode oI formation of the body. Particles tend to accumulate where a
number of strands of plasm meet; usually severa.l straads converge
on the nucleus.

Ultimately the body breaks down, giving a number of protein
crystals. AJter some months these dissolve. In H. riger t}:.e inclusion
bodies are confined to the chiorotic areas, where they are abundant
in all tissues. In the other species studied they are distributed over
green ard yellow tissues. They are very abundant in the hairs, less
so in the epidermis, and very rare in the palisade and spongy tissues.
lt E. niger the development oI the palisade tissue is arrested, in the
other species the development is not so obviously affected, although
$ovrth is retarded.

These inclusions app€ar not to be organismal in nature; they
seem to be products of reaction of the host cell to the virus, but they
may contain the etiological agent of the disease.

TECHNICAL AND OTTIER PAPERS

GENERAI
LXIII. G. W. Scorr Brarn AND R. K. S:l:oFTpLD. " On. the

Attotflalaus Fl,ou oJ a Strong Solution of Lithiun Chl,oride
through Narow Glass Tubes." Philosophical Magazine, lg3l,
Vol. XI, pp. 890-896.

In connection with plastometric measurements oI clay pastes the
behaviour of non-colloida.l solutions was investigated in the plasto-
meter. A strong solution of lithium chloride was found not to obey
Poiseuille's law for the flow of viscous liquids through glass capil-
lary tubes. It seems that small strains are not irnmediately dis-
sipated during flow, possibly owing to the tendency of the ions to
maintain a non-raldom distribution. In addition, evidence was
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