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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
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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.

TECHNICAL AND OTHER PAPERS
GENERAL

LXXII. E. J. Rus$LL. " Agri.cdtural Science ard. Arable
Farming." National Farmers' Union Year Book, 1930, pp.

LXXIII. E. J. Russerr. " Agriaitwal Research Institules ard
Agri+titural Col.leges. The Rothan^stzd E*!e mental' Station."
Superphosphate, f930, pp. 149-157.

LXXIV. E. J. RussELL. " Wiutet Keep lor Dairy Stock." Yeat
Book of the Central Council of Milk Recordirg Societies,
1930.

LXXV. E. J. RussELL. " Agricukural Dnelopments in So*th
Africa." Geography, 1930. Voi. XV, pp.445451.

LXXVI. E. J. RussELL. " Palestinion Agriadture and its Possi-
bilities." The Monttrly Pioneer, May, 1930, pp. &6.

LXXVII. B. A. KEEN. " Neut Steps in School Broadcasl.i*g."
The Listener, 1930. Vol. 1\, p. a52.

CROPS, SOILS AND FERTILISERS

LXXVIII. E. J. Russrrr. and C tbation oJ Sugar
Bcet." B.eprt of Third Con{erence held at Harper Adars
Agricultural College, March l3th, 1930, pp. t1-9.

LXXIX. E. J. Russrrr. " SoiLs atd Ftnil'isers." Agricultural
Research in 1929, pp. 120-152. (Royal Agricultural Society
of England, 1930.)

LXXX. E. J. RussrLL " Th4 Influe*ce oJ Fenilisets on tke fidd
and. Composilion of Planls." British Association, Report of
Bristol Meeting, 1030, pp. 4I&419.

LXXXI. W. E. BRENcslry. " MineraL Elements i* Plant Nutri-
tion." Bitis}: Association, Report of Bristol Meetiag, 1930,

W. 4Or-442.
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