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media. containiog mineral salts and 1 per cent. of certaio soluble
organic compounds. ln the g.lucose med:ium, tlhe degree of variance
of the-observed values (logarithmic) from the calEulated straight
rrne or nearest ht rs shown to be greatly reduced by rigorous
control 

-of light and of temperature, and by cootinuous aeraiion oI
thc medium. ln this medium the organism is able to grow in the
dark, retaining its green colour. Thiere is some a"a"o"r, to b"li"r.
that tlre rate of growth in the dark may be approximatelv eoualto the difference between its activities in the'l'ight in th'e sjme
medium and in that with mineral salts alone. I-o certain media
containing substances less favourable lo the growth of the orcan_
ism,. the degree of deviation of the observid ualues f.om'tt"
stralght llne ts greater thao in the glucose medium. With
maltose there appears to be an initial .:lag " period orc\cedins
the straightJine peri(d of growth. In -u"nnitd tf.."'"." .o.,'_
spicuous fluctualions in the growth rate due to death of the voun.,cells. Xylose is completelv-toxic to the org.anism under th6 conl
ditions observed.

Thc relative avcrage rates of growth in the difierent media
may be expressed quantitativel), as follows: Clucose in the lie.ht
100 per cent., malrose 100 per cent. preceded bv a ,. lap.', oeri-od
galactose 94 per cent., suciose 84 p.'. 

""nt., 
fr,i"to"" if" p.r'".,ii]

mineral salts alorre 60 per cent., glycerine lO p".."nr., ffu.o""indarkness 40 per cent., mannite l3 per c(nt., xylose 0 pir cent.
In rhr.rsc media lhar are compl;tely l,avourible to its growth.

the increasc in trulk of Sccnedesmis cosrulotirs, Ci"e.:';;;-
chlorelloides, follows the same laws as a simpli exponential
curve, for a limited period of time.

LIX. B. i\IuRrEL BRrsroL RoAcH- ,, I ethocls tot IJse inSt d.ying the AlgE of the Soil.., in Abderhalden_HanJ_
buch der biologischen Arbeits-methoden, 1926.

Details are given of a cultural method for estimatine. roushlvthe numbers of alga (Chlorophycee and Diatoms onf-v) in"th'esoil. Met.hods are also described for rhe isolation and cuitivation
of soil alge in (a) impure and (b) pure cultures, and suitalte -"ai,are recommended for use. An account is siven of a sDecial
method for estimating quantitatively the efiec'i of anv coriiti.-
o_r chemical compound on the rate of growth of a uniieltular soil
alga,_ the rate of growth being relarded as an index of ihe
metabolism of the organism.

Methods are also described for studying the biochemical
a('tivities of pure cultures of algae under rlre follo-wine h""di"r. I(l) Decomposition of protein (gelatine); (2) Fixatioi of nitr8een,
(3) Transformation of insolubie mineral substances into soiirblu
forms.

V. THE PLANT IN DISEASE; CONTROL OF DISEASE.
(Entomological, Iusecticides and Fuogicides, Mycological

DepartmeEts.)
(o) TNSECT pESTs AND THETR CONTRoL.

LX. .w. M. DAvrEs. ., On the T'racheal System ol Collem-
bola urith Special Relerence to the Sp;cies Sminthurus
y49k._l _ Quarterlv Journal of Microscopical Science,
1927, Vol. CXXI., pp. tb-30.
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No extensive study of the tracheal system of Colleotbola has
previously been made, The general plan of the trache@ has
been worked out on Srninthurus oiidis i tr*D independent systems
exist. The presence of only a single parr of spiracles constitutes
a unique condition among adult insects. The position of these
is in the anterior region of the prothorax and not in the head as
previously believed. fhe structure of rhe spiracles is extremely
primitive and they pcssess no closing apparatus. The trachee
branch dichotomously, but no anastomosis exists between the
systems of the two sides of the body. 'l'enidia are present, but
no " transition cells " have been observed, and the fine trachee
terminate in unbranched tracheoles. l'Le initial entraoce of air
into the trachee is through the spiracles; the displaceoent of
fluid is very slow and the whole system is not completely filled
rvith air until about 14 days after emcrgence from the egg.
'frachee are fouod to be a constant feature in all members of the
Sminthurine examined. \rarious methods of technique adopted
are given,

LXL W- NI. DAvrEs. " Collentbola Injuing l*ates ol
Mangold Seedlings." Bulletin of Entomological
Research, 1926. Vol. XVII., pp. r59-162.

Damage to seedliog mangolds due to the Collembolao Bouz-
letiella hortensis Fitch is occasioned by the insects collectively
perforatiog the leaves and the excessive bleeding tbat ensues,
In the particular infestation studied the number of insects per
acre u'orked out at about 1,500,000. Other hosts of the .same

insect were found to include groundsel, goosefoot and red-shank.
During dry weather the insects were most numerous in early
morning when the leaves are moistened with det'. Control
methods were tested, including the trailing of paraffin-soaked
sacks over the crop. The repellent effect of the paraffn proved
evanescent owing- to rain, and the dragging of tarred sacking hung
between two wheels which were fastened together with long cross-
bars was resorted to. By taking advantage of the leaping powers
of the insect in this way the method proved completely successful,
and enormous numbers of Collembola r.ere trapped on the adhe-
sive surface of the tar. No further control measure appears
necessary, and a permanent movable contrivance, that can be
used whenever occasioo demands, is described and figured.

LXII. J. DAvIDsoN- " Biologicd Stutlies ol Aphis rumicis
Linn. Foclozs Allecting lhe Infestation ol Vicia faba
roith Aphis rumicis. " Annals of Applied Biology,
1925. Vol. XII., pp. 472-507.

Experiments were carried on during four years uoder con-
trolled experimeotal conditions, and lead to the following con-
clusions.

Temperature influences the developmeotal period of t}te aphids
and the number of young produced daily, thereby afiecting the
number of aphids produced in a given time.

On beans grcwn in sand watered with tap water fewer aphids
developed in a given time than on beans grown in sand watered
rvith normal culture solution, indicating a nutrition effect on the
aphids.
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On beans grown in sand r*ztered with normal culture solu-
tion an increased oumber of aphids developed in a given time
compared with beans grown in soil watered rvith the iame solu-
tion,. indic_ating the effect of the soil medium on the plant and the
nutrition factor for the aphis.
_ Beaos, grown under varying daylight intensity gave varying

degrees ol lncrease in the number ot aphids in a given time,
indicating again a nutrition efiect on the iphids in that the least
number developed on the plants receiving the least amount of
daylight.

On beans rvhich u,ere young and had not reached the flower-
ing stage when infected in June the number of aphids which
developed in a giveo time was 50 per cent. greater than on bean
plants rvhich \rrere six weeks older aod were setting pods.

On certain varieties of field beans the number of aphids which
developed in a given time varied considerablv, indicating that
s()me varieties tvere more susceptible to infestation than othlrs.

LXIII. J. D-{vrDsoN. " Ot the Occutrence ol Pa heno-
getetic Intetmediote.r iz Aphis rumicis L. ond, Their
Relation to the Aldre and Aplerous Vitiporous
F'emo)es-" Journal of tlre Linnean Society lZoology),
1927. Vol. XXX\-I., pp. 467-477.

Duriog rearing experiments rvith .4 plris tumicis 2l viviparous
forms have been recorded which exhibit morphologicat chaiacters
intermediate bctween the apterous and alate parthe;ogenetic, vivi-
parou5 females. Certain of these forms were reared ind, io their
behaviour, as regards the ofrspring they produced, they resembled
the apterous members of the same geleration rathir than the
alate members. The evidence ottained indicates that the occur-
rence of apterous forms in the parthenogeqetic generations of this
species is influenced by certain physiological conditions.

LXIV. J- DAvrDsori. " The Sexual patthenogenetic Gete-
rotions in the Lile Cycle ol ,{phis rumi-is L.,' III
International Entomological Congress, Zorith, 1g25,
Vol, I I., pp. 452-457.

A singlc strain of the black bean trphis rumicis L. has been
reared for 4 ycars on broad bears (Vicia faba) tvith the spindle
tree (Euonynrus euto.Pt@usl as the winter host. Sexual formi were
rrbtained on beans and on Euonymus and eggs were laid on both
plants, but preferably on Euonymus. Sexuil femalcs and males
appeared in the colonies on various datcs from Scptember to Ma]',
but no sexual forms were recorded during the period June io
September. Certain individuals in the colonies iontinuid par-
thenoSenetic reproduction in the greenhouse throughout iach
u'inter and in addition sexual formi developed on various dates.
1'he period in u-hich the sexual forms diveloped indicates an
adaptation to a periodic seasonal rhythm and factors of tempera-
ture associated tvith plant growth (nutrition) exert an influenie by
favourin( or restricting their appearance.

LXV. C. -f. GTTUNGHAM. ,, On lhe Preseace ol an Egg-
burster in Aphirtiile." Transactions of thi Entoir-o-
logical Society, f925, pp. 688-b90.
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The eclosion of the embryo fundatrix of. Amphorcphorc lac-
tuc@, Ka|t. lrom the winter egg is described and tie presence of
an egg-burster noted. 'l'he organ is seen as a dark brown chiti-
nous toothed ridge over the vertex of the head and extending
backrvard as far as the eyes; it is attaclred to an embryonic mem-
brane and is teft behind with this membrane on comPlete emer-
gence of the young insect. Similar structures were found on
embryos of Photodnn huntuli, Schr. and .4phis ponti, DeG.

LXVI. F. TATTERSFIELD, C- T. GIMINGEAu and H. M.
NIoRRts. " Studies on Contact lnsecticid.es- Part Il'.
) Quanlitatite Exot inot;on ol the Toxicily ol Certain
Plirtts and. Plori Prod.ucts to'Aphis rumiiis,'L. ('1rre
Bean Aphisl." Annals of Applied Biology, 1926. Vol.
XIII., pp. 424-445.

An account is giveo of laboratory experiments oo the toxicity
to Aphis rumicis L. of extracts of a considerable number of plants,
inctuding some tropical fish-poisoos, Lupins, Broom, Gorse,
Lobelia and others.

.{lcoholic extracts of certain tropical plants used as fish-
poisons are shown to have a high toxicity under the conditions of
the experiments. The roots and stems of White Haiari, and the
stems of Black Haiari (both species of Innchocatpus from British
Guiana), the roots ol 1'ePhrosia toxicaria and the leaves of '1'.

togelii, all possess notable insecticidal proPerties. The roots and
stems of 'I'. candida are less toxic.

Preliminar-v experiments indicate that the Haiaris and 7.
"oogelii and'l-. toxicaio, wheo tested as stomach poisons, exert
both a repellent and toxic action to caterpillars.

Certain derivatives isolated from these plants were tested.
The most toxic substance obtained from the Haiaris is shown to
be identical wi(h tubatoxin, the cr-vstalline poison found it Dertis
elliptica. 'fubatoxin proved to be several limes more toxic than
nicotine. In the case of Tephrosia oogelii aod T. toxicatia, the
most toxic substance isolated was resinous in nature. Crystals
closely corresponding to tephrosin, as isolated b)' Hanriot, u'ere
less toxic.

A number of alkaloids was also investigated, Cytisine and
lobelioe, known to have a physiological action similar to that of
nicotine, were found somewhat less toxic than nicotine to aphides.
Eserine was the onlv other alkaloid tested rvhich approached nico-
tine io toxicity.

LXVII. C. T. GIMINGHAT"T, A. M' MAssEE and F. Tetrrns-
FIELD. " A ?uaititatioe Examinaliort of the Toxicity
ol 3 t 5-Dinitlo-o'ctesol and. Other Contpounds lo
Ir-sects' Eggs, ander Laboratory aad Field Condi-
tioas." Annals of Applicd Biology, 1926. Vol. XIII.'
pp. 446-466.

The toxicity of 3: 6-dinitro-o-cresol and its sodium salt to
eggs of the moli, Selenia letrahn&ria Hiifn, has beeo determined
quintitatively under controlled conditions in the laboratory. The
figures obtained conhrm earlier results and show (a) that these
co'-pounds have a very high toxicity to insect e8:8:s, and (b) that

F
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the sodium salt of dinitro-o{resol is only slightly less toxic than
dinitro-o-cresol io tie uncombined state.

Preliminary work indicates tlat dinitro-o-cresol is also highly
toxic to iosect eggs of a more resistant type thaD those oi S.
tetralunatia.

Spray fluids containing dinitro-o-cresol or the sodium salt
showed a high eltrciency agaiost eggs of the Hop-Damson Aphis
(Phorod,on humuli Schr.) on plum trees on a larger scale under
field conditions. Thc trees sprayed with these compounds
remained almost free from aphids'during the following 'spring
when the control trees were badly infested.

A quantitative method for judging the results of the field
experiments was uprked out. This involved recording details of
large numbers of eggs on selected shoots on sprayed and control
trees before and after spraying, a numerical measure of the efiect
of the various treatments being thus obtained. The method gave
consisteot aod reliable results,

The spray fluids containing dinitro-o-cresol and its sodium salt
had a marked cleansiog effect otr the trees. No injury to the trees
was observed.

LXVIII. D. M. T. MonreNo. " On lhe Miuoscopic
Examination ol Bees lor Acari." Atnals of Applied
Biology, 1926. Vol. XIII., pp. 602-605.

The discovery by Rennie ard his collaborators of the mite
which causes one form-of adult tee disease, renders desirable a
quick method of dissecilon to facilitate detection of the parasite.
The method described allows of the whole of that ponion of the
thoracic tracheal system which is liable to invasion by the mite
to be exposed to view.

(b) FUNcus pEsrs AND THErR coNTRoL.

LXIX. \V. A. Roaor and W. B. Bnrcnr-ey. " Further
Experirr.ents on the Use ol Sdphu in Relolion lo l|at
Diseose ol Potaloes." Annals of Applied Biology,
1026. Vol. XIII., pp. 30r-307.

Plots ol light sandy soil at Ormskirk carefully fenced in to
prevent re{ontamioation were treated with sulphur at rates of
l0 cvts. and l5 cwts. per acre. The sulphur was incorporated
by mcans of the " Simar " Rotary Tiller, kindly loaned by t}e
Piccard Pictet Company. A planting of King Edward and a re-
planting of Arran Chief varieties in the treated plots almost com-
pletely failed ro gro\r., On the few plants which developed, Warr
Disease was present in less quantity than on the plants in the
untreated controls.

A plot of heavy clay soil at Hatfield was treated with 3 tons
of sulphur per acre incorporated by means of the Simar Rotary
Tiller. Plants of King Edward variety grew well, but showed i
considerable amount of wart disease.

Plots of land at Ormskirk which in 1924 had received amounts
of sulphur -varying up to one ton per acre were in 1926 given a
d-ressing of_ iime and planted with Maiestic variety of p6ratoes.
No effect of the previous treatfteot on ihe crop wai appirent.
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LXX. Manv D. GLvNNE. " Wart Disease ol Potatoes :
The Detelopment ol Syochytrium endobioticum
(Scilib.) Perc., in'Imnaune' Varieties." Annals of
Applied Biologv, 1926. Vol. XIII., pp. 358-359.

By ao infection method previously described small protube-
rances and surface irregularities were obtained oo the shoots of
six different " immune " varieties of potato. These did not seem
to develop further or to produce ordinary warts, but microscopic
examination shorved that infection by Synchylrium end,obioticu,m
had taken place. Its development up to the liberation of the
summer sporangia has been observed, but its further develop-
ment, that is reinfection by zoospores from summer sporangia
and the formation of lvinter sporangia, has not been detected.

LXXI- IARv D.. GLvNNE. " The Viability ol the Wintet
Sporangiu.m of Synchytrium emdobioticum (Sch b.)
Perc., the Organism Causing l.Vart Disease in Potato-"
Annals of Applied Biology, 1926. Vol. XIII., pp.
19_36.

A staining method for testing the viability of the winter
sporangia ol Synchytrium endobioticum is described. The
sporangial contents are pressed out into acid fuchsin or after
treatment by a strongly alkaline reagent into methylene blue.
The staining reactions have been correlated with the results of
infection experiments in pots. Sporangia which, like the controls,
stain faintly, produce a high percentage infection and are therefore
alive. Those rvhich stain deeply and rapidly produce no infection
and are presumably dead. There is an intermediate group in
which some sporangia stain deeply and some are intermediate in
reaction. This group tends to give less infection than the coo-
trols.

A method whereby sporangia which have beeo treated in soil
may be extracted without affecting their viability. is described.
The method depends on the diference in specific gravity of
sporangia, rvhich has been determined as about 1.17, and of soil
rvhich is in the region of 2.5. The sporangia are extracted by
means of chloroform (sp. gr. 1.5 approx.), *.hich does not afect
their viability-

A study of the relation of temperature, time and viability
shows that treatment for 5 minutes at g0o C., 15 minutes at
80o C., I hour at 70o C,, and 8 hours at 600 C., have a similar
effect in killing all lhe sporangia.

LXXII. S- Drc(rNSoN- " A Sinple l{ethoil ol Isoloting
and Hand.ling lndil)id.uol Spotes and Bacteria." Arnals
of Botany, 1926. Vol. XL., pp. 273-274.

The method described consists of holding the bacteria in a
film of water arrd then moving one of them to another part of that
film by means of a local thickening, the whole process beiog
observed through an oil immersion lens.

In practice the film of water used is that on the surface of a
Iayer of agar on a coverslip, while the local thickening is obtained
by bringing a fine glass rod in contact with the agar, and then
withdrawing it slightly, so forming a column of water; it is in the
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column so formed that a bacterium is carried to another part of
the agar aod that part is cut off and put into the new culture
tube. The glass rod is capable of fine adjustment in all direc-
tions, beiog mounted on a three movement machine clamped to
the microscopic stage, rvhich is called an Isolator, being made for
the purpose by NIessrs. Ogilvy & Co.

With this instrument it is prossible, starting from a culture, to
isolate a single bacterium and transfer ir to a fresh test tube in
from 3-5 minutes.

LXXII. (a) S. Drcrrrsor. " A llethod ol Isolating and.
Hondling lnd.itidual Spores and Bacteria." Proceed-
ings of the Royal Society of trIedicine, 1926, Vol.
XlX., Section of Pathology, pp. l-1. (See preceding
paper for abstract.)

LXXIII. S. Drcxrrysor. " Erperinents in the Physiology
and, Genetics ol the Co.itered Smuts ol Oats and. Barley.
Hyphal Fusion-" Proceedings of the Royal Society,
1997. Ser. B., Vol. 101, pp. 126-136.

The cytology of the Covered Smuts of Oats and Barley in
pure cullure has been investigated, and the fusion, boti within
and across the species investigated between the mycelia of dif-
ferent " gender " derived from single sporidial isolations, is
described. The fusion hypha is binucleate, and nothing has been
seen which sug8ests that nuclear fusion occurs. The binucleate
fusion-hypha gives rise to uninucleate hypha which are of different
gender, these being produced at difierent ends of the fusion hypha.
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