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SCIENTIFIC PAPERS
Published f930

CROPS, PLANT GROWTH AND FERTILISER
INVESTIGATIONS

Statistical Mycological Fermentation and Chemical
Departments; and the Imperial Co ege Staff)Departments ; the Imperial College Staff

D I. WTSHART. " A LlelhoaLI ethod. of E stimolittg
)I. F. E. ALLAN exn J. Wrsrurr.

thc Yidd oJ a Misiing Pht in Fiell Ex beinAal Worh."
Joumal oI Agricultural Science, 1930. \Iol. XX, pp.
399406.

In cases where a yield or other va.lue from one plot of a field
experiment is missing, a method has been developed for furnishing
an estimate of the missing figure, based on all the other values. The
calculation is given for experiments of the Randomised Block and
Latin fuuare arrangements.

II. R. A. FrsrER AND J. Wrsu,rnr. " The Arangemetl of
Field Expeinerts and the Stq.tistical Redwtiin of tie
Resrls, i930." Imperial Bureau of Soil Sciaice--
Technical Comrnunication No. 10, H.M. Stationery
Oftce.

This memorandum aims at explaiaine ttre princioles underlvinE
tbe field experimental technique rdcenUyif.uoriat.d ii n"tf-"r*t"A]
,ld qyes. witl appropriate illustrations from actual experiuents,
the full arithmetical working involved in the statistical reduction oi
t.he data. The memorandur stresses two points of importance:
(l) the desirability of uniformity of procedura, and (2) the necessitv
for a field tech.nique which shall minimize experimenial errors, ani
al t-he. sa1ne time- provide for an estimate of these errors by valid
statistical methods.

III. J. wlsuenr eND W. A. IllecxrNzrr (T],RRILL). ,, Srdirs
in Crop Vaiariot VII. The lnfluznce of Rainfall ort
tho yielil ol Ba e! at Rolhamsted." Jori"nal of Asri-
cultural Science, 1930. Vol. XX, pp. 4l?439.

-- The -mgt!o! elaborated bV n. 6. Fisher in his study of the
effect of rainfall on wheat is here applied to tle bar.[ev crod io Hoo"
Field, and curyes are published 

-showing for thirieen 'plots tbe
benefit or -lo1s to the final leld in bushels per acre d-ue to anbenefit or loss to the final vield
additional inch of rain over tie aradditional inch of rain over the average at anv given period of the
year. The main effects noted are these: (i1-Exceis of ra.in is
beneficial to the barley crop for a short period in summer and, in
the. case of certain- plots, over the auturnn and wiater period. (2)
Rainfall over the six months when the barley is not in t6e ground is
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iust as important as rainfall in spring and summer, and the time
at which the rain falls in vinter is important. (3) The curves for
2-O and 2-A are essentially different in character ftom those of the
ottrer plots, and point to the important effect of excess o{ winter
rain il reducing the yield of the plots having phosphate but no
dkali sdts (d.a., no potash, soda or magaesia). (4) Excess of rain
at time oI sowing is harmful il all cases. (5) The curves of the
" O " series (without nitrogen) iue much flatter than those of the
" A " series, which have a nitrogenous dressing in addition. (6)
The indication of summer benefit is not inconsistent with the con-
clusions of Hooker that a cool summer is desirable Ior barley. (7)
The farmyard manure plot 7-2 bears certain resemblances to the
curve for the corresponding plot 2b on Broadbalk.

IV. R. J. Kereuxen. " Studies in Cro! Variation VIII.
An Alflieotion oJ the Resistarae Formula to Potato
Data." lorrn of Agricultunl Science, 1930. Vol.
XX, pp. aa0-all.

In this paper a Iurther test is made of the validity of the Resis-
tance Fomrula srygested by Maskell to formulate the yield-
nutrient relation in a crop. The material investigated consists of
the results of the Rothamsted Potato €xperiment of 1929, desigtled
to give information as to the effect on yield of applying nitrogenous,
potassic and phosphatic fertilisers in various quartities. The
experiment confirms the conclusions of Balrnukand's paper as to
the possibility of fitting the Resistance Formula to experimental
data. The nitrogen constants are of the same magnitude as before,
but tle corresponding constants for potasb carmot yet be regarded
as well determined.

V. J. WrssARr. " On the Secular Varialion ol Rainfql.l a,
Rotharnsted .'' Memoirs of the Royal Meteorological
Society, 1930. Yol. III, No. 27, W. 127-137.

A detailed study of the rainfall at Rothamsted over the 76
harvest years, 18&1929, has revealed the fact that not only have
there been sensible changes in the average yearly rahfall of a
similar character to those observed at other stations in England
and Wales, but the distribution of raia{all throughout the year has
changed. The maximum in auturnn (and equally the minimum in
spring) occurs significantly later today tlan was the case 76 years
ago, but there is some siga that this movement is norv reversing
its dtection, as appeared to have happened towards the end o{ the
eighteenth and again in the midclle of the nineteenth centuries, as
judged from early records at a number of other stations.

VI. S. H. JENnNS. " The Detaminatiott of Cellulose itt
Straws." Biochemical Joumal, 1930. Vol. XXIV,
t42S-t432.

Cellulose in straws may be readily determined by treating the
straw witl hot dilute alkali and rnineral acid, and then witl cold
allaling fuypochlerite solution. The new method girrs results
which are practically idential with those obtained by t}le Cross and
Bevan procedure. The advantages of tle hypocblorite method are
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that 12 to 16 deterrninations per day can be carried out bv one
worker, and large scale preparations of the ceLlulose in strawi may
be made without inconvenience-

VII. A. G. NoRuAN. " The Biological Deconposition of
Plant Mataials. I. Tht N atuie and Oaaility of tlie
Fu{waldehyd.e-yielditg Subdatces bt -Sbau.r'Bio-
chemical Joumal, 1929. Vol. XXIII, pp. tA5B-1366.

A method is given for determining the content of hemicelluloses
irt a plant tissue. Figures quoted for " pentosan " obtained bv
use of the Krober factor are ulreliable be&use of tbe hexose ani
uronic acid groups in the hemicelluloses, and the furfuraldehvde-
yielding groups intimately associated with the cellulose. If afow-
ance be made for these and for the pectin present, a valid figure mav
be obtained for the pentose units of th1 hemicelluloses." A nre-
paration is then made of the hemicellulose of arv tissue and its
pentose content determined, thus giving a factor f6r that material.

The nature of the hemicelluloses of oat and rve straws is
described and the {ufuraldehyde-yielding substance associated *ith
the cellulose in each case, shown to be xvlan.

\:iII. A. G. Nonrrex. " The Biolopical Decombositiot of
Plant Matetials. lI. The Role-of lhz Furiuraldehydi-
lielding Substances bt lhe Deccm f ositiott 'of Straits-"
Biochcmicat Journal, 1929. \'ol. xXIII, 156?_t984.

The course of the decomposition of straus is followed bv freouent
analyscs. The most prominent feature is the rapid loss oi cellu.lose,
ac.ounting for the major part of the lost organic matter. There is
a marked early loss of hcmicelluloses, which is bv no means com-
plete, as certain groups are biologically less avail-able. Subiect to
structural and physical variations, it is agreed that the decom_
position of mature plant materials in the presence of assimilable
nitrogen depends on the balalce between cell-ulose and the available
hemicelluloses on the one hand, and the resistant materials. chieflv
lignin. c,n the other. No evidence exists for stating that the hemi
celluloses are of pre-eminent importance as satiilactorv decom-
positions have been observed in the case of stra\ s extraited to be
practically hemicellulose-f ree.

IX. A. G. NoRuAN. " The Biological Deconbositiot of pl4nt
Materials. Part III. physiological lSndies ih some
Cellulose-Decomfosing Fuigi." - Annals of Apolied
Biology, 1930. Vol. XVII, pp. E75-6I3.

Certain Iungi were isolated which, thoush activelv attackine
cellulose in- strar.r's_, make only a meagre gro"oth or, ""luf*" .g;;
plates. Al1 had their optimum temperatrire above that usual ior
fungal growth; three, indeed, could develop at 50.C. The ther-
mogenic poEer oI the orgadsms i.udividuallli was tested on sterile
straw. A considerable and rapid rise in tempelature was observed
rn most cases, and some rise in all. The hiehest temDerature attahed
was- 49'C due to'frichoderma sr. The -period of maximurn heat
productlon was shown to correspond closelv with that of raoid
loss oI hemicelluloses. Cellulose decompositi6n does not aooeai to
result in the production of much heat-. Certain combindtions of
orga-nisms were tested and the theoretical differences between com-
petitive and co-operative association defined.
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x. A. G. Nonuen ,rxo 
".'lu. 

*oor.. " studies o* Peitin.
Pad IV. The Oridaliol oJ Peelin $t Fcnlor's Reage*t
and ils Beating on thz Genesis oJ lk Hem;ceUuloscs."
Biochemical Journal, 1930. Vol. XXIV, pp. 4024O9.

Pectin readily undergoes oxidation by Fenton's reagent at
30'C, yielding products giviag on hydrolysis, galactose and galact-
uronic acid. These are probably polymers containing mainly
galactose-monogalacturonic acid and galactose-digalacturonic acid.
The products resemble in appearance and general properties ttre
structural hemicelluloses, and some support is lent to the view that
the hemicelluloses may be formed in nature by the protracted mild
oxidation of p€ctin.

XI. A. G. Nonuex exo J. T. Merrrx. " Studies on Pectir.
Part Y. The Hydtolysis of Pedin." Biochemical
Joumal, 1930. Vol. XXIV, pp. 64S6@.

Hy&olyses of pectin were carried out with hot dilute alkali
and acid, and the rate of hydro\sis follou'ed by aaalyses. The
pectin ring seems peculiarly susceptible to the former and is very
rapidly destroyed. C4rtain dienolic Iission products of sugaxs are
{ormed. and render the determination of the uronic acid content
unreliable. In the couse of mild acid h1'drolysis there is firstly a
production of pentose by simple decarboxylation oI the uronic
groups. Later, degradation products probably of a Iura"n type are
formed.

No conclusions as to the arrangement of the units in the pectin
molecule, or as to the type of linkage involved can be drawa from
hydrolytic studies owing to the production of degradation com-
pouads interfering with anall ses.

XII. L. R. BISHop. " The Prcteins of Barley during De-
relopment and Storage and, in lhe Metwe Grain." loturrral
of the Institute of Brewing, 1930. Vol. XXXVI, pp.
33&349.

The proteins oI all varieties of barley behave in a similar regular
marurer. For each variety studied, the proteins all increase regu-
larly with the total nitrogen content. The rates of increase of the
different proteins differ-calculated as a percentate on total nitrogen
the perceutate of hordein nitrogen increases regularly with in-
creasing total nitrogen content, the percentage oI salt-solubfe
nitrogen decreases correspondingly while the p€rcentage of Slutelin
nitrogen remains constant. The actual quantities of salt-soluble
nitrogen arrd glutelin nitrogen for any given total nitrogen contetrt
diffei between different varieties which consequently are charac-
terised by them. This applies only to mature grain. In immature
gra.in the salt-soluble nitrogen is high and the glutelin nitrogen low,
i condition which has also been found to occur ilr par0y developed
grain.- The formation of the separate proteins has been followed in
barley grain as it develops on the plant, ard it is concluded that
develbphent of the proteirs in the barley grain is essentially a
synthesis of the simple compounds which enter it uP to a definite
e(uilibrium point controlled only by the total nitrogen content
and the variety.

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-63 pp 6

78

XIII. L. R. BrsHop. " The Nihogen Content and ' Quolity,
gf Prylq." Joumal of the Institute of Breqrine, 1950.
Vol. XXXVI, pp. 352-364.

An attempt has been made to summarise the factoE and proD-
erties which are of va.lue i, g*ding anticipations of the brdwhig
qudity of the barley in each Sason -and distiict.

Soil and season are the most important factors goveming vield
and quality. Variety and artificial nitrogenous maiures haid lesseffT! I! is-suggested that the most important aslxct of soil com-
po_sition is tbe absence or presence oI olganic nitiogenous matter
which is regarded as resufting in nitdfi;ation in s"ummer which
supplies nitrogen late in the plant's life $"ith resultant high nitrogen
8ratn.

These considerations and previously published statistical work
on weather effects could be 

-used 
to 

-niide 
anticipations of vield

and quality of harvest in aDy district ai'd season.

. 
After harvest i-udtrnent of yield and quality cam be assisted by

t ho*.lgdg" of the nitrogen iontent and th-ousand com weight
from which can be predicted the amount oI ,,extract,, on m-alt
acid " permanently soluble " nitrogen in the wort.

XIV. L. R. BrsHop. " The Prediction of Etbact.,' loma!
of the Institute of Brewing, IggO.' yol. XXXVI, pp.
42t-434.

. By a statistical study it is established beyond doubt that there
is an hverse relation beiween the nitrogen content of barlev of one
variety and the extract yield of the resilting malt. An inirease of
extract with increase of grain size is demonstrated almost as
conclusively.

The use of this relation is in assisting the valuation of barley,
and in the control of malting operationsl for which it is accuraie
eDough to be of considerable value in practice.

XV. E. M. CRowrmR. " Note on tlw phosphori.c Acid of
Barky Grain." Joumal of tle Instituie of Brewins
1930. Vol. XXXVI, pp. Ba9-36t.

Determinations of phosphoric acid in barley srain from exDeri-
mental plots conducted ir connection with the Inititute of BrewinP
Researd Scheme, showed that tte iotJ raree ;l;;;. il;;G?
narow (0.74.19 l.l8 per c€nt P"O" in dry riatter) and not closely
connected with ottrei atralytical ,iata from the'samples. Therbwll evidence that it was sligbtly increased by phospbatic and
slightly decreased by nitrogenoius ;anuring.

XVI. A. W. GR.EENETLL. " The Aaailab,ility of phosbhatio
Fediliser as show by an Examinaiiorr'of th; Soil.
Solutiot anl Pla l G/:outh." Journal of A'ericultual
Science, 1930. Vol. XX, pp. 55-9-522.

The rate of growth of barley a.nd chaages in the phosphate
concentration of the soil solution were follow-ed in oots iontiininp
an acid soil limed at t\f,o rates and comparing sla€, 

":rp".ph;:ph"t":aod no phosphate treatment. Limirk in;ea;d tire 'phos'phate
concen-tration. The eflects of phosphatiic fertilisers were iom6what
variable; on lightly limed soil thiy reduced the phosphate con-
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centration. There was no correlation between crop growth and
phosphate concentration. It is suggested thaf barley .."
take up phosphoric acid diectly from tbe solid particles of soil or
fertiliser.

XVII. J. Cer,owrr,r... " A Note on the Dichototnous Brarchittg
oI lhe Main Sle of lha Tomato (Llcopasium csoular
/rrz)." Annals oI Botany, 1930. Vol. XLIV, pp.
495-498.

Occasionally in the experimental material it nas noticed ttrat
plants appeared having dichotomously branched stems. One of
these is described in this note. It is shown that tle arrargement oI
the leaves indicates that the bifurcation is of the main stem and
not axillary in origin. The stelar tissue divides exactly into two-
one half going to each of the limits of the fork.

STATISTICAI METHODS AND RESULTS

(Statistical Departments)
(a) General

XVIII. F. E. Auex. " The General Form oJ the Oihogonal
Polynomials for Simlle Se/ies, uith Prools oJ theh Simlk
Pfo?erlies." Proceedings of the Royal Society of
Edinburgb, 1930. Vol. L, pp.31G320.

In " Statistical Methods for Research Workers." R. A. Fisher
has given a numerical mettrod of polynomial fitting by means of
orthogonal functions, developed from their terminal dilferences.
It is shown here that tie use of terminal differences mav be made
to supply dtect and simple proofs of the algebraic prirpedies of
these polynomials, and a general formula for them.

XIX. F. E. ALLAN. " A Pnce ik Table of the Relaliorl
behseen the Ttuz and the Obsemcd Conelrition Coefrcient
lrom a Sampk of Fout." Proceedings of the Car6ridse
Philosophical Society, 1930. Vol. XXVI, pp. 68&51-2.

Jn ihis paper a table is fumished, for samples of four, of tle
95 per cent values of the translormed correlation, z, for different
vahres oI the correlation ( iu the populatioa sampled. The table
is based on the distribution of the correlation coeftcient given by
R. A. Fisher in 1915.

XX. R. A. FrsFER. " Moments ond Ptod*cl Mona s of
Satnpling Disbibutions." Proceedings of ttre Loudoi
Mr.thematical Society, 1929. VoL XXX, Series 2, pp.
199-238.

Much previous work has been expended in studying the distri-
butions of various s5rmmetric functions of the sample values of a
vadate having a known diskibutiotr, and it has 6een recogr:ised
that tie moment functions of such statistics must be expressible in
terrns of the moment functions of the distribution sampled.

OnIy a few such expressions had, however, been o6tained with
exactitude, and the great complexity of these gave litde promise
of a solution of the general problem. It is here shown thai, when
the Pearsonian moments are replaced by more suitable statistics,
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the expressions are greatly simplified and may be obtained by a
direct algebraic method. Further ttreir general Iorm may be de-
rived in terms of combinatorial a:ra.lysis by the use oI twc.vay
partitions, and certain pattern formulae which are the same alike
for uni-variate and multi-variate problems. Rules are given, with
a general demonstration, by which any particular term of any of
these lormulae may be obtained independently. The paper contains
a table of the pattem formulae of most frequent occurrence, and a
table of all the uni-variate formulae required up to the l0th de6ree,
together with a lew others of special importance. From these all
the corresponding muitivariate formulae may readily be derived.

XXI. R. A. FrsEER. " Tha Siew oJ Erutosttunes-" 'fhe
Mathematical Gazette, 1929. Vol. XIV, pp. 564-566.

The note suggests that the celebrated sieve of Eratosthenes has
been misunderstood through lack of recognition of the fact that its
author probably had in mind not a metlod of testing whether any
particular number is a prime, but a labour-saving device for finding
all the primes in a given range oI natural aumbers.

It is pointed out that a very simple dia€rammatic method of
doing this has in fact much the appeariurce of a wicker sieve, and
it is suggested that the sieve comected with Eratosthenes' name
was in fact a wall diagram of this sort.

XXII. R. A. FrsHER. " Iuwse Prcbability." Proceedings of
the Cambridge Philosophical Society, 1930. Yol. XXVI,
pp.528-535.

That tle principle of inverse probability includes an arbitrary
and unsatisfactory element has been recognised bl. many wdters ;
but their criticism has failed to settle the controversy, since they
have supplied no alternative account in mathematical'terms of th-e
process of learning by experience.

This paper briefly summarises the author's view that confusion
has arisen through assuming that mathematical probability is ttre
only measure of rational belief, and is applicable to all kinds of
uncertain knowledge. It is suggested that from knowledge of a
population we can express oru inComplete knowledge of a sample in
terms oI probability, whereas knowing a sample we must express
our incomplete knowledge of the population in terms of a different
mathematical quantity, termed lihelihood, which does not obey the
laws of probability.

There are, however, certain cases in which statements in terms
qf probability can be made with respect to unhown populations.
These are the typical statements o{ tests of significanie, and the
Iogical distinction between these and the statements of inverse
probability, to which they bear a superficial resemblance, is
examined-

XXIII. J. O. InwrN. " On thc Frequency Disttibution of lhe
Means of Samplzs lrom Po lulations ol Certain of Peariot's
Tyies." Metron, 1930. Vol. VIII, pp. l-5d.'

_ In a previous paper the author has given a general solution for
t}le frequency distribution of the means of samples of any size,
qrly-" "! random from any population whatever, expressed as a
definite integral. The present paper applies this solution to the
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particular cases of Pearsonian Type I and Ty'pe VII curves for
integral values of the exponents I Md q, which enter into the
equation of the Tlpe I curve, and of the exponent z which enters
itrto the equation of the Type VII curve.

The cases I : 1, 2, 3, 4, q : 1, 2, 3, 4 are discussed in detail for
samples of size 2, 3 and 4 from Type I populations, as are the cas€s
ttt : 2,3,4 from samples of size 2, 3 and 4 from Type VII popula-
tions. For the Ty'pe VII populations the cases m : I for any siz,e
of sample, ar.d m :5, 6, 7, 8 for samples of 2 bave also been con-
sidered in detail-

XXIV. H. G. SeNorns. " A Note ot lhe Value of Uniftrmitt
Trials lor Subsequent Ex,pelimaflJs." 3oumit of igricui-
tural Science, 1930- Yol. XX, pp.63-73.

The question attacked is whether soil r.ariations are sufrciently
constant from year to year to give usefirl corrections to the yields
of experimental plots from their yields under previous uniformity
trials, and the data investigated were ttre published results of urri-
formity trials carried out on two fields at Aarslev (Denmark) be-
tween 1906 and l9ll. In one case the plots did tend to keep con-
stant in their relative yielcls, and the precision of an experiment
would be increased by aearly 150 per cent, iI t}le regression on the
mean yield in the three previous years were used; with the other
field, however, the plots showed no constancy in yield (when the
variation due to strips $'as taken out as in modern experimental
metlods), and consequently previous unilormity trials could give
no assistance.

XXV. J. Wrsserr. " Thc Deiaalion oJ Certain High Oder
Sampling Product Mome s trom a Normal Pol ation."
Biometrika, 1930. Vol. XXII, pp.224-238.

In a recent paper on the derivation of moments and product
moments oI sampling distributions, R. A. Fisher dealt among other
things witi measures of departure from normality, and gave approd-
mate expressions for the semi-invariants of these statistics. If a
higher degree of approximation is desired, further high order product
moments are required, and these are deduced in this paper, while
certain simple relations existing between the formulae, which will
be demonstrated elsewhere, are stated, for sampling from a normal
population, thus enabling the high order results to be derived lrom
simple expressions already linown.

(6) Genetics

XXVI. R. A. FISmR. " Tht Evoluliotr ol Dominance ; Rebly
to Professot Saoall Wighl." The Americarr Naturalist,
1929. Vol. LXIU, pp. 553-556.

The calculations which led Professor Sewall Wright to consider
that the selective intensities available for the modification of domi-
nance, are insuftcient to have brought about great results are, in
a diflerent notation, identical with those that originally led the
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^ 

siight matlematical error
bas, however, led Professor \\tight in the special case chosen for
examination, to the conclusion that the selective intensity starting
from a low value decreases continuously, whereas in reality, it
increases in that case without limit. The conclusion that mutations
have had time to become in many cases completely recessive can
only be rejected by assuming that small selective intensities do not
bring about effects proportional to their magnitude. Although it
is inevitably impossible to demonstrate extremely slow processes
experimentally, yet there are general reasons for concluding that
there is no such restriction upon such small selective intensities as
Professor Wright is obliged to postulate.

XXVII. R. A. FISHER. " The Eoolulion of Doninarce i*
Cerlnin Polymorphic Species." The American Naturalist,
1930. Vol. LXIV, pp. 385-406.

Pollnnorphism in wild populations must usually imply a balance
oI selective agencies, of which the simpiest t5.pe is a selective advan-
tage of the heterozygote over both homozygotes. Such a condition
should not be couJused with the maintenance of a rare mutant
type against counter-selection by meaas of repeated mutations.
While such mutations should, on the theory of the selective modi-
fication of dominance, tend to become recessive, heterozygotes in
pol).morphic species will tend to resemble in extemal appearance
n'hichever homozygote it is most advantageous to resemble. The
selective balance must then be maintained by some constitutional
disadvantage of the homozygous doEinant.

Nabours' experiments with the grouse locost A$otuffia do, ia
fact, show such a deficiency oI homozygous dominants as is required
by tlis thoery. The average amount of the deliciency is about 7
per cent. In six hdividual cases the deficiency is statistically
significant, and six more sho\r a non-significant deficiency, against
two showing a non-significant excess.

The incidence of dominance and linkage in the fish Icbrsras
rcticul.atus strontly su8gests that the colour tenes found by Winge
are advantateous in the male, but disadvantageous in the female.

The association of tlle tbree.peculiarities of polymorphism, close
linkage and ttre universaf recessive t5rp of dominance is found in
molluscs, arthropo& and vertebrates- It is tentatively suggested
that, at least in the grouse locusts and the snails, the primary cause
of the two other phenomena may be found irr tle closeness of linkage
within or between chromosomes. This condition presents an
obstacle to normal evolutionary development by gene substitution,
and so makes it possible for abnormalities such as duplications to
possess occasional advantaSes, so setting up the stabfity if the
tene-ratio necessary lor poll'rnorphism; if the advantage lies in
the external appearirnce, the poly'rnorphism ri/ill be manifest, and
the variant form will tend to become dominant.

XXVIII. R. A. FrsEER. " Note on a Ti-Col,out (Mosaic\
Mouse." Jorrtal of Genetics, 1930. Vol. XXIII, pp.
77-8t.

The occurrence is reported of a female mouse showing both
black and chocolate markings. Only one such case has occurred
out of about 1,500 blacks heterozygous for chocolate, bred in the
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same colony. Mating with a chocolate son gave A0 chocolates, 16
blacks and no tri-colours. The case resembles"that of a male eui;ea-
pig reported by Wright and Eaton, which also sho*s a def"iciencv
of heterozygous offspring. The most probable explanation of botL
cases is that we have a mosaic, both sohaticallv and in the serminal
tissue, originating in non-disjunc-tion. Some ipparently .ialogou"
cases rn mrce and rabbits poult, however, to a different interpreta-
tion for these crses

XXIX. R. A. FrsHER. " The Distributiott of Gene Ratios for
Rarc Mutations." Proceedings of the Roval Society' of
Edinburgh, t930. Vol. L, pi. 2O+2m.

The discussion of ttre distribution of the gene ratio of the author,s
paper of 1922 is amended bv the use of a-more exact lorm of the
diffcrential equation to be satisfied. A method of functional eoua-
tions is developed for dealing with the termini, and is sbou,n'to
lead to the same solutions as ihe amended differential eouations. in
the central portion of the range, for which tbe latter ard vdid, iad
further- to give the terminal distribution of rare allelomorphs. The
method requires the investigation of a continuous lunctiou r,, of
argumeDt i, satisfving the recurrence formula

uo+l:e eo4
From- the_ as)'mptotic form of this Iurction its expansion in the
neighbourhood of z:o is derived, giving the freqirencies of the
required distributions.

Exceedinglv minute values for the selective advantaqe or dis-
advantage make a treat difference to (i) the chance of iuccess of
a mutation, and (ii) the contribution of such mutations to the
speci{ic variance. The order oI magnitude to be considered is the
iaverse of the population of the speciel. The neutral zone of selective
advantate in the neighbourhood of zero is thus so narrow that
chauges in the envLonment, and in the genetic constitution of
species, must cause this zone to be crossed-and perhaps recrossed
relativeh' rapidly in the course of evolutionary chairge, so that ma.nv
possible gene substitutions may have a fluctujting history <if
advance and regression before thi final balance of sele"ctive ad'van-
tage is determined.

XXX. J. B. HurcslnsoN. " The A fflication of the, Methad
oJ Maximum Lihzlihood' to thi bstimatioti of Lithwe.',
Genetics, 1929. Vol. XIV, pp.5l$53?.

The " Method of Maximum Likelihood," developed by Dr-
R. A. Fisher, is applied to the problem of estimatini linuse in
cases involving complementary and duplicate factors.

Variances are calculated for existin! formulae, and their emci-
encies are determined to show that the " Metlod of Maximum
Likelihood" is in all cases superior to any other method of estimation.

The a.mount of information supplied per plant by Maximum
!ik"]i!,."d formulae for Fo's and backcrossds, aid by ot-her formulae
for F,'s is calculated and compared nith the amou;t of information
supplied per plant by a simple-that is, completelv classified-
backcross. From figures 2, 9-and 4 of this paper it is oossible to
estimate the size of lamily necessary to give iny reguired degree oI
irccuracy.
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THE SOIL

(Chemical and Physical Departments )

(c) General

XXXI. E. M. Cnowrnrn. " The Relationship of Climatic
ard Geological Foctn/s to the Cotttposition of Soil Cla1,
and the Distribuliott of Soil Tfics." Proceediags oI the
Royal Society (B), 1930. Vol. CVII, pp. l-30.

An attempt has been made to selErate the effects on soil forma-
tion oI quantitative climatic factors (mean annual rainJall and
temp€ratue) and a qualitative geological grouping by the examin-
ation of American data for the composition of coiloidal clay, using
a statistical method which is capable of application to otlier geo-
graphical and ecological problems. Earliei contradictory state-
ments on the relation of temperature to the composition of the clay
fraction are shopn to depend on a failure to recognise the positive
correlntion of rainfall and tempe.ature over the greater part of
U.S.A. The ratio oI silica to alumina in the clay iraction is now
shown to be correlated negatively with rainfall and positivety witlr
temperature, and the relative eflects are such that foi similar pa.rent
materials constant SiO,/Al*O* ratios are found when an increase of
mean annual temperature of l'C is accompanied by an increase of
4 cms in annual rainfall. lt is suggested that tbis factor provides a
rough measure of the ioint action of ra.infall and temperature on
drainage and leaching in soils. The relative effects on clay of rainlall
and temperature on clay composition are dosely parallel to their
effects o-n the arnount of drainage in Rotharnsted lysimeter experi-
ment!, if the_-mean montl y values of the latter'be regarded as
samples of diJferent climates.

If the average rainfali and temperature factors are used to
calculate the contribution of soil clay in the representative and
essentially immature American soils studied bt Robinson and
Holmes, increasingly siliceous clays are obtained as the Darent
material changes through the series: hard rocks, alluvium- from
hard rocks, limestone, marine deposits, glacial and loessial deposits,
alluvium from loess. This is roughly according to the amoirnt of
reworking in water. Highly siliceous clays may be produced either
in arid dimates or from iepeatedly reworked maierial i" trumla
ones.

A statistical attempt has been made to deduce the relative
importance of rainfall and temperature irt soil {ormation from the
distribution of established soi-l types in U.S.A. Amone Marbut,s
Pedocals rainfall is the more i-po.t*t factor but imone his
Pedalfers temperature is more closely correlated with the disihbu-
tion oI soils.

The iron-aluminium ratio of the colloidal clay changes in char-
acteristic manner through the soil profile and ii appeirs that its
fuller examination may provide a more definite criferion for dis-
tinguishirg b€tween tlrp€s cf leached soils.
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(D) Mechanical Analysis
XXXII- B. A. KEEII AND R. K. Scuorrrro. " Formatiot o(

Sheamqs it Sedimcnlaliol." Nature, 1g30. Voi.
CXXVI, pp. 93-9a.

A discussion is given of the svstem proposed bv C. E. Marshdl
for mechanical analysis of clays riith tfre alt of a high-speed centri-
fuge. The method- consists &sentially in pouring "a tdin layer of
aqueous clay suspension on the top of a sugar solution.- The
streartrers which form when this system is left under tle influence
of gravity, are attributed to the formation of a clay laden layer of
sugar solution irnmediately below tbe aqueous lavir. This laver-
having a greater density ihan the solutibn below-, breaks up 

-and

streams downwards. The authors inquire whether this phenomenon
may not render invalid Marshall's calculation, in whi;h it is sup-
posed that the particles s€diment individually tbrough the sugar
solution.

(c) Physical Properties
XXXIII. B. A. KEEN " ' Sin.gh Value ' Soil Ploielties. A

Study of thc Sigtificaace ol Ceiafu So;l Con;t4nts. lV -
A Furtlwr Nole ot the Techttiquc oJ tfu ' Bot' Erbai-
ment." Jolurr,al ol Agricultural Science, lg30. Vol. XX,
414416.

Experiments on the effect of impacts on the amouut of precipi-
tated silica that can be packed into a Keen-Raczkowski box, luegest
that, like the weight per unit volune, the " swelling " is a funi[ion
of the degree of pa.cking to which the material is iubiected during
the filling of the box. Further, the fact tbat such inert material as
precipitated silica can show a " swelling " when saturated with
moisture, raises the question as to how far imbibitioual rnoisture is
concerned in the volume expansion of soil.

XXXIV. W. B. HdliES. " Studies irt th.c Phvsical Probcrties
oJ Sqil, V . Thc Hltstetesis EJlut it Ca{illa4t Prc$erlics,
atd the Mod* of Mtisture Dishibution assiiatcd, therc-uilh." Jownal of Agricultural Science, 1930. Vol.
XX, pp. 97-116.

A further study is made of water distribution in an ideal soil br.
mear:s of carefully piled bronze baus and parafin oil. A distinctioir
is drawn between the conditions of rising and falling " moisture."
For falling moisture the pressure deficiency, Ior which the meniscus
caD retreat into the intemal cellular structure, is in the neighbour-
hood of 12 T/r, while for rising moistue the liquid can retum whilst
still under a pressure deficiency of 6.9 T/r. An examination of
water equilibrium in " glistening dew," forms a link with the be-
haviour of soil, and the investigation illustrates the importance of
hvsteresis in capillary properties of soiJ.

XXXV. R. K. Scnorrrro AND G. W. Scorr Brern. " Tia
Influeaae of tha Prorirnit! oJ a Solid Wall on the Consis-
tuncy of Viscous anl Pl,astic Materials." Journal of
Physical Chemistry, 1930. Vol. XXXIV, pp. 248-262.

If, in considering ttre flow of a plastic material through a n:uro.w
tube, it be assumed tlat the velocity gradient at any point depends
only on the stress at that point, it necessarily followi ihat the hean
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velocity for a given stress at the wall of the tube should be direcfly
proportional to the radius of the tube. Although thict soil pastes
conform closely to this requirement, thinner pastes, whetler they
show rigidity or not, give marked discrepancies- These discrel>
ancies calr be accounted for by assuming that in the immediate
proxirnity of the wall a modification of the plastic properties occurs,
which imparts an additional velocity to the bulk of the material.
By first subtracting this velocity a viscosity constart is obtained,
independent of the dimensions of the tube.

XXXVI. G. W. Scorr Brern. " A Fu her Sludy oJ ttu
IrJluerce oJ the Proximity of a Solid. Wall on lhe Consis-
tency of Viscous and Plastic Materials." Journal of
Physical Chemistry, 1930. Vol. XXXIV, pp. 1606-1508.

In a previous paper (R. K. Schofield and G. W. Scott Blair) it
had been shown that in order to account for the flow properties of
clay pastes, au anomalous regioD must be postulated in the neigh-
bourhood of the wall of the tube ttrrough which the paste is caused
to stream. It was assumed that this layer was relatively thin, and
a single correction is made for its effect in the modified Poiseuille
Iormula. used. In this paper the modified la1,er G accorded a
separa.te term in the integration, assuming for it consistency con-
stants differing from those of the bulk of the material. The earlier
" correction " term is then expressible irr terms only of these con-
sistency constants (modified and normal) ; of the thickness oI the
modified layer; and of the radius of the tube.

(d) Soil Cultivation
XXXVII. B. A. Krrx AND rHE SrAFF oF rHE SoIL Pxysrcs

DEIARTMENT. " Studies in Soil Cultilqtion. V. Rotaty
C lth.)otion." Journal .of A6:-icultural Science, 1930-
Vol. XX, pp. 364389.

Experimeuts in rotary cultivation extending over four years
(192ef929) yielded the results that with spring-sown crops-
swedes and barley-rotary cultivation gives earlier and better
germination and better early growth. In every experiment, how-
ever, the final yield has either been no b€tter or else significantly
below that obtained lor the plots cultivated in the usual way.
Metmrological factors exercise a predominating influence-the
implement used being only secondary. Rotar_v cultivation appears
to be most ef{ective on an unkindly soil. Sieving measurements
show that it does not produce an appreciably finer tilth ttran the
usual imple ments, but leaves the soil initially in a much looser
condition.

(e) Physical Chemistry
XXXVIII. E. M. Cnowrrrrn 

^ND 
S. G. HErNrzE.

" Reborl of the Sqil Reaclioa Committce of lh. Inte/na]
tiolal SocieA of Soil Scietce. I. Resalf,s oJ Conlaralite
Iwesligatiotts on tlu Qahthyfuone Melhod. II. Cq-
dusions and Recommend,atiotts," SoiI Research, 1930.
Yol. II, pp. 2&139, l4l-152.

This is the report of a Committee set up at Budapest in 1929
as a result of criticism of the standard quinhydrone method for soil re-
action measurements made by S. G. Heintze and E. M- Crowther (Paper
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XVIII, Report, f929, p. 58) and others. Cornparative determina-
tions in seven laboratories confirmed the conclusions that in many
common soils the quinhydrone method may give quite eroneous
results, It was recommended that a raPid preliminary test of tbe
suitability of the soil for the quinhydrone technique should precede
all precise measurements. In a special section of Part I, E. M.
Crowther and S. G. Heintze bring forward additiond evidence that
the errors are due to the reduction of manganese dioxide to an
alkaline product.

(/) Soil Orgaric Matter

XXXIX. H. J. PAGE. " Studies on the Cafion aad Nibogen
Cycles in th. Soil. I. Idrod.ucta/y." Journal of Agri-
cultura.l Science, 1930. Vol. XX, pP.455459.

The term " humic matter " is defined as the dark coloured, high
molecular, colloidal organic matter which is a characteristic consti-
tuent of the soil, and " non-humic matter " iacludes colourless
chiefly soluble organic substances and undecomposed plant residues.

XL. C. W. D. ARNoLD exn H. J. P^cE. " Sludies on the
Cafion ald Nittogen CycJes in thc Soil. II. The Exrac'
tion oJ tht Otgittic i{aazr o! lhe Soil uith Alktl;."
Joumal of Agricultural Science, 1930. Vol. XX, pp.
4il477.

Although the total organic carbon in the soils of various.plots
oI the daisical permanenl experiments at Rothamsted receiving,
respectively, orginic, artificid and no manures, varied betveen 0.81
an,i Z.et ier cent, and in the subsoils between 0. and l.O4 per
cent oI thi oven drJr samples, there was a marked similarity be-
tween the properties of thiir orgaric matter, especially in its F-
haviour on eitraction with cot-d and hot dilute caustic code.
Colorimetric examinations of the extmcts indicate that the organic
carbon of the surface sofu is more deeply coloured than that of tle
correspondiag subsoils, that the organic carbon is most deePly
colourid in extracts from surface soils receiving anaual dressings
of dung, and tlat that from subsoils of Plots receiving no rnanure is
least coloured.

XLI. H. M. S. Du Torr rxo H. -I. Pecr. " Studies or the

Cafiot and Nibogen Cyles ir the Soil. III. The For'
,natiotu oJ N aturai Hu;ic M atkr." JowIr,?l of Agricul-
tural Science, 1930. Vol. XX, pp. 478-488.

I)ecomoosition exoeriments in which soil extracts and nutrietrt
salts were;dded to piint materials such as wbeat straw, clover hay,
maize cobs and phe sawdust, and to purilied Preparations of Plant
constituents, including liSnin, cellulose, xylan, xylose, -Potato starch,
dextrose and Drotein ii ttre form of commercial blood fibrin, ildicate
that the fomiation of humic matter is more closely related to the
change in litnin content oI the original material than to.the change
in content oi any other SrouPs of Plant constituents estimated.
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(g) Analytical
XLII. R. G. WennrN exn A. J. PucH. " The Cobrimebic

Delaaninafion oJ Plmslhoric Acid ir Hyd.rochlotic Acid
atd Cituic Acid Extrack oJ Soils-" Jorimal of Agricul-
tural Science, 1930. Vol. XX, pp. 532-OaO.

The existing macromethods for the determination of phosphoric
acid il soils are r:nsuitable for large numbers of analvses as the
time and labour involved are excessi-ve, especially for suih empirical
determinations as " Available Phosphoric Acid," by meaas oI
citric acid. Further in certain cases these methods 

-are 
not free

from serious errors. These disadvantages have prevented extensive
work on.soil phosphorus and attention has therifore been given to
the -application of colorimentric methods so that analyses -may be
made rapidly.

Accurate colorimetric determination of phosphoric acid in soil
extracts demands not only tbe absence of Iarge amounts of silica
and organic matter, and a controled acidity-for development of
colour, but also the absence of ferric iron. To satisfu these con-
ditions a method was devised in which the organii matter, in-
cluding citric acid, was oxidised by sodium permanlanate in hvdro-
chloric acid solution. Silica was only rcmoved fiom solutioir for
soils that contained less thaa .02 per cent P,O" soluble in hydro-
chloric acid. Ferric iron was precipitated liith potassium ierro-
cyanide, and the excess which would redissolve thi iron ard cause
interference during colour developmeDt, was removed by ensuring
the presence of sufficient malrganese. Finallv, the aciditv was
adjusted by utilising the blue to purple colour ihange of the-preci-
pitated ferrocyanide instead of an added indicator-. Two cblori-
metric methods, Deniges and Fiske-Subbarow. were aDDlied to
solutions prepared in this rvay, and good agreement was'6btained
wifh the gravimetric method. ID this method lengthy operations
such as q*ntitative filtration, evaporation and i$itio; o:f organic
matter were eliminated or reduced to a minimum.

Corection to abow Pa?er. On p. 539, l. 5, should read: .. Rinse
into 3 I litre graduated flask containing 500 cc. of l0 N sulphuric
acid."

THE SOIL POPI'LATION AND ITS BEIIAVIOUR
(Bacteriological and General Microbiological Departments)

XLIIL H. G. TnonNrot. " The ldluetce of the Hosl plait
in lrd.ucing Parasitisn ir Luc*ne ard Clooa Noduhs."
Proceedings of the Royal Society (B), 1930. Vol. CVI,
pp. llGr22.

The formation of fresh nodules upon inoculated luceme seedlings
placed in the dark soon ceases, and there is a cessation oI cell divisio'n
throughout '!e roo]. The bacteria become parasitic upon t}Ie host
tissues. In old aodules on luceme and clover Dla.nts sr;wins ir the
light, the bacteria. behave similar.ty. Bacteria frori tte "orieinat
infection thread invade the nodule tissue, causing it to disinteeiate.
It is suggested that la.ck of carbohydra.te is the basal factor in-bot}
couditions. When the air supply to lucerne seedlilgs growing in
agar is limited, the nodules do not function normally but-, carbdhv-
drate supply not being the Iimiting factor, the holt tissue is nirt
then injured.
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XLIV. H. G. THoRNroN. " Tfu Eatly Dettdafme of lhe
Root Nodule ol Luteruc (Medicago sd&ta, L.)." Al.rals
of Botany, 1930. Vol. XLIY, pp. 385-392.

Bacteria infect the root hairs, the infection tkeads Passint into
the cortex without invading the central cylinder of the root. Cell
division is thereby induced. The infection threads, naked at tbeir
growing points, tend to swell into zoogleal masses. In tle older
portions of the thread, a sheath is formed round them continuous
with the wall of the host cell. The zoogled mass6 remaiD un-
sheathed and release bacteria into the host cytoplasm. Division
of the host cells ceases by the time the infection thread sheath is
formed. The host cells are apparently uninjured by the bacteria
save in old nodule tissue.

XLV. H. G. THoRNToN exo P. H. H. Gnev. " Tfu Fluelu-
ations of Bacterial Numberc anl Nitrate Contnt oJ Field
Solls." Proceedings of the Royal Society (B), 1930.
Vol. CVI, pp. 399-417.

Samples of field soil were taken at two hourly intervals.
Fluctuations in bacterial numbers greatly exceeding tle variation
in bacterial conteat of simultaneous samples, were found to occur
by day and by night. To reduce sampling errors, a plot of soil was
speciatll' prepared, and ir soil from this plot significant fluctuations
in bacterial numbers were louad, greatly exceeding the variation
between simultaneous samples- The maximum count usually
occurred about l0 a.m. No correlation betPeen the changes in
bacterial numbers oI soil moisture content was found; correlations
of bacteria-l numbers with rainfall soil temperature, and nitrate
content of soil, were doubtful. Results were examined statistically,
and the methods of statistical analysis are given in full in the paper.

XLVI. H. L. JENSEN. " Decomposition of Knalin by Soil
Mi.cro-organisms." Joumal of Agricultural Science,
1930. Vol. XX, pp. 390-398.

Keratin, prepared from hom meal, added to moist soil and
allo\red to decompose in the laboratory, was Iound to uudergo a
decomposition resirlting in a slow accumulation of ammonia and
nitrate. The addition of keratin produced no significant increase
ia the number of bacteria able to trow on agar, but markedly
ilcreased the number of actinomycetes, especially in garden soil.
Two strains of actinomycetes were isolated and found capable oI
thriving in pure culture on keratin and forming ammonia therefrom.

XLVII. A. K.rrrtri. " Aerobic Soil Boc,eia lhot DecomPosc
Ce ulose." (With summary in Latvian.) Latvijas
Universitates Raksti, Lauksaimniecibas Fakultates,
Serija I, 1930. Vol. XI, pP. 221-312.

A number of aerobic bacteria that decompose pure cellulose,
have been isolated from 28 samptes of English soils. Forty-eight
strains are described. All except one are widely distributed in
Enelish soils and appear to belong to new species. The conditions
of fiiotth have been atudied in considerable detail It was found that
thi organisms can derive energy from other carbohydrates besides
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cellulose. One sF€.ies, Ba.cte/iut. fuotpzddes, was able to Droduce a
substance .rrypbling glucose froh ce[ulose in quantitili- uf-to
30 per cent of the original cellulose.

XLVIII. J^NE MEIxLEJoHN- ,,The Relaliott behleen lh,
Numberc of a Soil Baebium and thc Ammoaia boduced
b1r it itt Pcftone Sohdions ; with Some Relercice to the
ElJed on this Process oJ the fresence of Amaibae." Annals
of Applied Biology, li)Bo. 'Vol. XviI, pp. 6te_63i. --

-. Using a soil bacteria " YB " alone in liquid culiures, an inverse
Iinear relation was found between bacterial'"r-bd ;a;ft;i;;;
and the greatest rate of production oI ammonia il 1;;; i;
correspond to a bacterial content of about 500 million Der cc. : the
rate was lowered by any increase in numbers above ttiii tieure.---
.. - 

A_tle.atly increased lag period was observed as a result oftiluting
the rnoculum ten times.
_. __qoppqing a soil protozoo an Ha manella and ,.yB', asainst" Yts " alone in sand cultures. it was found tbat the presefice ofthe amoebae, while lowering the bacterial numbers,'seemed to
Ecrease t"he rate of ammonia production.

THE PLANT IN DISEASE; CONTRoL oF DISEASE
(Entomological, Insecticides a::d Fungicides, and Mvcoloeical

Departments )
(a) Insect Pests and Their Control

XLIX. H. F. Benxrs. ,, On the Biolosy of Gqll_Mi.dses
affeclittg Meadw FoxLail Gtass-,' 

* 
erinats apoti%t

Biology, 1920. Vol. XVII, pp. 889_866.

. Three midges do serious aa--age 10 the seeding of meadowfoxtail gra.ss; ttrey are Dayueuri alotrecuri (Riiieri. iir"rd;ptns$ gen culoli (Reuter) and Co aritii mnrii n. sD. Alt rhr.p
occur almost wherever the gras is grown. .. Blindn# " ;;1;i;
husks rn .meadow foxtail gra_rs is due very largely to attackJ of
L.. , erce/r, wbich midge do€s the most exteided iamase. Kevs aregrven lor the-_separation of larvae, pupae and aduits. Cirntrol
measures are discussed ald a method,lf ieepine sheep on the srassuntil a, certain safety date, i.c., a date when'thE ;;;ioi";;*""r;
ol t+e female Eidges is over, is strongly advocated in districts ihere
rne Dlonolucs ls Imown

L. H. F. Benxrs. ', (Jnisexual Families in Rhabdobhasaluterobia." The Entomologist's Monthly lfag-i;;,'i921.
Vol. LXV, pp. Zs6_2i7 . 

'

. Describes experimenta.l observations showing that unisexual
Iamrlres occur il this midge. This feature is extrdmelv rare among
arumals -with bisexual reproduction and the facts "recorded 

arE
comparable wtth Metz's work dealing with various species oI Sciaru.

LI. H. F. BarNrs. ,'A Nru Thribs_Eatiflr Gall Midse.
Thtipsobremia liothi.ltis, Ger.' et. sb'. ,. i)"iii'-
?yrdS)." Bulletins oI Entomological hesear.h, l9BO.
Vot. XXI, pp. gBt_882.

. This new_species of galt midge is described from material re_
cerved trom't'nnidad by the Imperial Institute of Entomologl,.. Its
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larvae are predaceous tpon Liolhrils utichi Kany, a species of
thrips living upon the Melastomacmus plant, Clidciia h ia.

LII. H. F. Benms. " Oz So . Faclors Gowrning Emetpcace
of Gdl-Midgx." Proceedings of the Zoologiial Soc-iety,
1930. Part II, pp. 38r-393.

The times of emergence of about 100,000 individual midges has
been investigated u:rder several envhonmental conditions, incluc-
ing those in which both light and temperature have been r-aried.
The effect of extra heat, while causing earlier than normal emergenc(,
decreases the percentate emertence, while that of extra cold is ler s
marked. Hynenopterous parasites appear to be less affected b1'
cold than their host midges. It is suggested that variation in the
relative times oI emergence of hosts and parasites, due to differen-
tial weather effects, causes sudden marked fluctuations in degree of
parasitism.

LIII. H. F. BAINES. " On the Resislarc.e of Bashet Willows ta
Bulton GoJl Formation." Annals Applied Biology, 1930.
Vol. XVII, pp. 638-640.

A preliminary account of experinents showing ttrat dilferent
varieties of basket willow show different degrees of susceptibility
to attack by the midge Rlubdophaga futero&ra. Whereas the variety
" Harrison " showed complete immu.nity from attack through three
generations of the insect in question, five other varieties tested al1
proved to be heavily attacked.

LIV. H. F. BenNrs. " Gall Midges (Cecidomyid.ae Di?t.,\ as
Enzmies oJ APhi ." Buletin of Entomologidal Re-
search, 1929. Vot. XX, pp.413442.

VaSue statements have been made that in certain outbrealis
Aphids have been controlled by the larvae of gall midges, but no
exact prools based on counts of the number of Aphids killed, the
fecundity of the midge compared v/ith that of the Aphid, the
appetite of the midge larvae, etc., have been given. With a tiew to
stimulating research along these lines, the species of Cecidomyidae,
of which the larvae have been reported, as prey on or parasitising
Aphids are enumerated, and an alphabetical list is given of the
Aphids attacked by midge larvae (where the Aphid has not been
identified, its food-plart is substituted).

LV. H. F. BARNES. " Gall Midges (Cecidomyidazl as Enenies
of the Tingidac, PsyUidae, Alelnodidae and Coccidae."
Bulletir of Entomological Research, 1930. \rol. XXI,
pp.31S329.

This paper is the second of a s€ries on the zoophagous Cecido-
myids of the world. An annotated list is given of the Cecidomyid
larvae that have been reported to prey on Thgids, Psyltids,
Aleurodids and Coccids, as well as aiphabetical lists of the latter
insects showing the Cecidomyids attacking tlem and the country
in which the observations were made.
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LVI. E. E. EDwARDS. " Oa tlu Morphology ol lhz Lofla of
' Dorc*s Parallebliprdu.' " Joumal of the Linnean
Society of Zoology, f930. Vol. XXXVII, pp. 93-108.

Describes the detailed extemal morphology of this twe and the
salient features courected with the digestive and nervous system.
Apart from other characters the larva ol Dorcys catr be separated
from those of other genera of European I-ucanidae by the form and
arrangement of the tubercles composing the coxa.l ard trochanteric
stridulatorv areas. In its digestive system it exhibits a.finities with
the Scarabaeidae, rvhile the treryous system is oI a primitive t)?e
approaching thtt of Lucanus. The Malpighiar Tubes are excep
tional in that their distal extremities are confluent in pairs aad
assume, in consequence, a looped condition.

LVII. A. D. IMMS. " Obsenalions on some Parasitcs oJ
Oscirzlla frit. Pa I. " Parasitology, 1930. Vol. XXII,
pp. ll-36.

Describes two years' observations and experiments with refer-
ence to the natura-l infestation oI the stem generation of the frit fl1-'
by parasites. Four species of parasites were lourrd to attack this
host, one of which, CaUitula bicolo/, was previously unknown in
this relation. Owing to these several species being little known, and
in order to establish their identity as clearly as possible, detailed
descriptions are provided and their morphological characteristics
fully illustrated. During the two years in which the investigations
r*ere carried out, the total destruction of frit fly irr Harpenden plots
by parasites amounted to 27 1lF-r cent in 1926, and 37 per cent ir
1927. Evidence afforded by field plot experiments shon'ed that the
parasites, collectively, become more abundant as the season ad-
vances $ith the result that Irit fly, affecting late sown oats, suffers
markedly heavier mortality from parasites than when it attacks
oats drilled earlier in the season.

LVIII. D. M. T. MoRLAID. " On the Causes oJ Suarming ir
the Honey Bee (Afis mellitical i at Examination of lhe
Brood Food Theory." Annals Applied Biology, 1930.
Vol. XYII, pp. 137-149.

The influence of nitrogenous food is discussed ia its bearing on
tle question of swarming and theories of the origin oI the brood-
Iood are examhed. The division of labour among bees oI various
ages is considered in its relation to the brood-rearing cycle. A
critical surplus of nurse bees is found to be associated with the
formation oI queen cells in preparation for swarming, and in this
connection srvarm control measures are reviewed and also in relation
to the brood-food theory.

(6) Fungus Pests and Their Control

LIX. llanv D. GLvNNE. " A Nole on Sorrw Ea|eli ents
dealing uith Sttlphut Tleabnen of a Soil ad. ik Elled on
Wheat Yield." Proceedings of the Royal Society (Vic-
toria), 1929. Vol. XLII, pp. 30-35.

Sulphur and sulphur derivatives were applied to Australian
soil reported to be too batlly inlested with disease-causing fungi to

https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-63 pp 21

9l

support more than a very poor crop of wheat. Remarkable increases
in crop up to 821 per cent increase over controls were obtained.

Disease appeared no more cornmon in controls than in un-
treated plots suggesting a soil deficiency supplied by the treatment.
This might be a deficiency of sulphur, of some element or compound
set free in the soil or of something supplied by micro.organisms
influenced by the treatment. A stimulation of nitrogen fixing
organisms is suggested. Soil acidity also rec€ived consideration.

LX. W. -q,. RoAcH. " Sulphut as a Soil Fungicidc against the
Polalo Wotl Disease Otganism." Joumal of Agricul-
tural Science, 1930. Vol. XX, pp. 7a-90.

Thiosulphuric acid has been shonn to exist in a free state. It
is relatively stable in dilute solution; an II/200 solution is only
half decomposed at the end of one day, and an M/40O solution at
the eod of ten days only.

This degree of stabfity is sufficient to account for the fimgicidal
action of acidified thiosulphate solutions in terms ot the liberated
thiosulphuric acid.

It can be calculated that it is only necessary to assume 6 per
cent of the mininum quantity of sulphur found effective €ainst
rart disease in the field to be in t}le form of thiosulphuric acid oyer
a p€riod of ten da5rs in order to account for its toxicity-

Experiments of a preliminary nature carried out on sulphur-
treated soil, proved the formation of pentathionate in Rothamsted
soil kept at 30"C., but not in Ormskirk soil kept at the same tem-
perature, nor in either soi.l at the lower temperatures of 0" and
r5"c.

No Cefinite evidence of the accumulation of appreciable quan-
tities of thiosulphuric acid in tbe soil was obtained, but reasons are
given rvhy this negative evidence is by no means final.

Chemical considerations and the work oI others suggest that
the pentathionate actually identified in the soi.l solution arose ftom
the thiosulphuric formed in ar early stage oI the oxidation of the
sulphur.

The explanation of the fungicidal action oI sulphur towards
wart disease in soil in terms oI the formation of thiosulphuric acid
is alone in harmony with the ascertained facts.

(c) Bacterial Diseases

LXI. R. H. Sroucnror. " The Morphologlt and C)nolo$t oI
'Bacterium Malaa&arum' E.F.S." Proceedings of the
Royal Society, 1929. Vol. CV, pp.460-484.

Bacterium mahtaceantm, the causal organism of the " Black
Arm " disease of cotton, has been found to possess certain intemal
structures and a variety of dilferent morphological forms. An
internal structure is described, which passes through a division-
cycle and is suggestive of a nucleus. Small granules are described,
ryhich are found in the wall of the cell and freed by a process of
extrusion. These bodies resemble the " gonidia " oI other writers.
The occurrence and mode of formation of spherical coccus-lile
bodies is described. Various a-typical forms are found to occur iII
old cultures.
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LXII. R. H. SroucuroN. " The Relalio,n ol Eruri/onmontoJ
conditions to Angtlar LeaJ-Slot Disease of Cotl.cn,
'Bacterium Mall)rcearum' E.F.S." Almds of Applied
Biology, 1929. Yol. XVI, pp. 18&189.

An account of expedments carried out in a small experimental
chamber, shou'ing that temperatue and humidity are interrelated
factors in their effect on dis€ase, An abstract o{ a paper read to the
Association of Economic Biologists.

LXIII. R. H. SroucHroN. " AL?oralus for the Crowing oJ
Plants in a ControlJed Environruent." Annals oI Applied
Biology, 1930. VoL XVII, pp. 90-106.

An account oI the construction oI tanks and chambers for the
growing of plants under independently controlled conditions of soil
temperature, air temperature artd ail humidity. Artificial illumin-
ation is provided by two floodlights, one over each chamber.

LXIX. R. H. Sroucnrox. " Thionin and. Orange G ftr lke
Dilferential Staining oJ Bq{telia and Fungi in Pl.ut
Tlssaes." Annals of Applied Biology, 1930. Voi. XVII,
pp. 162-164.

Arr accouot of a new and simple mettrod of differentially staining
fuagal and bacterial parasites in plants.

LXV. R. H. SroucuroN. " Tke Infl,uence oJ Eruironmental,
Conditions on tha Deuelofment of tfu AnguLar Leaf-Spot
Disease of Cofton. II. The InJlwnce of Soil Temperalure
on Primarl and. Secondary Infection oJ Seedlings."
Ama-ls of Applied Biology, 1930. Vol. XVII, pp. 493-
503.

Using the apparatus described in the previous paper it is found
that the amount of primary infection of seedlings raised from in-
fected seed decreases at soil temperatures aboye 30'C., but hfection
is not hhibited at 40"C. Soil temperature has little or no effect on
secondary infection resulting from spray inoculation of the leaves.

(d) Virus Diseases

LXVL J. Carorwn. " The Phytiology oJ Virus Diseases in
Plants. I. Thc Mouement of Mosai.c in the Tomato
Plant." Annals of Applied Biology, 1930. Vol. XVII,
pp.429-443.

A method is described whereby it is shown that the virus agent
in an infeated area of a pla-nt does not travel across dead tissue even
in the water stream; but can pass over if a bridge is lelt of living
cells. Evidence is adduced to show that the agent apparentl], travels
normally in the plart along the protoplasmic connections from
cell to cell of the ground tissue, and that it does aot travel exclus-
ively in the vascular tissue.

LXVII. M. A. HAurLroN. " Notes on tha CuJtwing of
Iwects for Vbus Wqk." Annals of Applied Biology,
1930. Vol. XVII, pp. 487-492.

(l) Use of Cellophane for Breeding Ca6es.
Cellophane is recommended as a material to replace muslin or

glass for the cagilg and isolation oI small insects. Metal frame-
works are described as a basis for the material, and some of its
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properties, i.r., permeability to moisture and gases, and ultra
violet light, general transparency and shrinkage aie dixussed.

(2) Artilicial feeding of Myzus percicae.
A method is described by which M- losicae mav be fed on

artificial media. It consists 6f a pair of ilass capsulei, the upper
one haviag a floor oI fine gut skin, through w-hich the insi,its,
c€ed in a lower capsule, will absorb dyes and culture fluids.

LXVIII. P. H. Jernrrr- " Sttcth-a Virus Ltisease of
Tomatacs." A.nnals of Applied Biology, 1980. Voi.
XVII, pp. 24&259.

Streak disease of tomatoes, derived from commercial glass-
houses, and experimental streak, produced by combined inoculition
of tle viruses of potato mosaic and tobacco mosaic are compard.

GLasshouse streak and tobacco mosaic show al equal res;istance
to alcohol, heat and ageing in vitro and have, in addition, an iden-
tical host range. Treatment for one hour with 90 per cent alcohol,
and for teu minutes at 85'C., did not destrov the infectivity of either
of these vinrses-

Glasshouse streak is shown not to contain the virus of Dotato
mosaic, but is of itself able to produce necrosis in tomatoes without
the participation of potato mo6aic.

It is concluded that tobacco mosaic and the mosaic of glass-
house streak are probably identical, and that much of the sLeak
ocgulnng in glasshouses is due to a single virus, and not a mixed
infection of this with potato mosaic.

LXIX. P. H. Jenrrrr. " The Role ol'Thrips tabaci' Linle-
nun it the Transnission of Virus Disiases of Tomato."
Annals of Applied Biology, 1930. \'ol. XVII, pp. a4a-
451.

- A- description is given of experiments desi6ned to show the role
of Tluifs tabaci Lrndeman in the transmission of virus diseases of
tomatoes.

The diseases tested were tobacco mosaic and glasshouse streak
singly, and the viruses of each of these two combinld with a potato
mosaic virus to give a disease termed experimental streak. 

-

The source of the materials used and the methods employed are
described in detail.

In no case was transmission of any of the viruses recorded,
although the insects had fed freely on all the plants. It is concluded
l},at fhrils labaci does not trdnsmit virus'diseases of tomatoes
under all cqnditions. The importance of this insect as a vector of
these 4iseases in commercial glasshouses in England is therefore
doubttul.

LXX. F. M. L. Snrrrrrro AND J. HTNDERSoN SMrrH.
" I tacd.luJu Bodies in Plant Tizas Drt ases." Nature.
I93O. Vol. CXXV, p. 200.

'i,lhen Solanum rcdiflorum is inlected with yellow or aucuba
mosaic of tomato, it is possible to follow the development within
the living cell of the protein X-bodies. A few days after inoculation,
inaumerable small particles appear and movi: pa.rsively in the
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cytoplasmic stream. They enlarge, agBregate and fuse until ulti
niately a single large mass, tbe X-body, is formed accompanied by a
crystaltine spite tut by no other abnormal inclusions. In old
leaves the X-body tends to crystallise out.

LXXI. J. Ilrxnrnsolr Surrla. " Inlracellular Inclusions in
Mosaic of ' Solan*ttt Noitiflarum." ' Annals ol Applied
Biology, 1930. Vol. XVII, pp.21}222.

The inclusions formed ajter inoculation with aucuba mosaic
are described in detail and illustrated. They correspond to the
vacuolate amoeboid bodies produced in other hosts by other viruses,
are protein il] nature, aJId tend to crystallise. Their mode of forma-
tiod by aggregation of small partid6 has been followed throughout
in individual living cells, and a.ccounts satisfactorily for the appear-
ances which have led other observers to believe that they are
parasitic orgarisms, a view Ior which no support has been obtained
in this work.
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