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CHEMISTRY DEPARTMENT
The extension of the Chemical laboratories gives special iaterestto the.work being done there and to the a*etop"m"ntilii;;;r"d

10 make a-s soon as the new buildings are comileted.

. Soil Fedilily.--:lhe numerous field experiments on commerciall.ums are used as a basis for testing laboratory methods of soilanalysis for- Iertilizer requirements. 'The 
tSSO'r"d- l-$7 i.suli.wrth sugar beet showed much larger responses to fertilizers thanin.iV 9l t!9 thr-ee preceding dry-seasoris, *a i" .or."qr"r";*ittzs lor the l[st time possible to make adequate tests of th'e successot taboratory methods in forecasting the responses of crops to

added lertlllzers. I-or nitrogen there was a fair-correlation Li 1986
Derween the response to sulphate of ammonia and the amount ofrnorgantc nltrogen obtained in lhe soil samples after incubation
For phosphoricacid the fraction soluble ir-.cetii r.ia*.i.ffii.aniiy
related to the resDonses ro sunerphosphate, th" ;g.;;fi;;'i'b";'B
better in lg36 th; in 1997. Tie mori commonly L;J .il.-;;ih
method was less successful. For potash ".itt ". ifr" *.t"r_iofiUi"nor the acetic acid-soluble fractions were ,isifi;tf l:i.i.teJ1;the field reslnnses in I936 though they *ere in teai.

\\rhen the data were set out in groups according to textural
classes oI soils it became clear thai tu.iitir.. i".oi.,*l"a.iiini,
whether based on soil analyses or nol, must be adiusted t, in" .riflexture, lor ri hap_ pened that on the healy soils the susar beeryreld was depressed by potassic fertilizers in 1936, in sDite ofthe facf
that-some methods of soil analysis actually in use alnlr., ni* f.*.i
results for heavy than for light soils. The field oxii_i"t" noiJout consrd-erable promise that soil analysis may givi useful resultstor sorls ot normal lenilitv, provided the method; are standard.ised
by field trials on retatea siriti.

During 1937 soils were collected from a series of field exoeri-
ments on potaroes carried out at over twenty centr"s ana invl.ii"l_
tions are being made on the lines set out ,"Ur"". n iiloir,'_ii"n
and phosphate the field resutts agree fairly rvett *iiu irr" ir.!ii*i
data.

.,Preliminary. trials have been made of very rapid method.s oIsoll analysts wtrch are now proving extremely ipulir in the Unitedstates. (Jne ol these methods agreed well wiihih-e standard methoJ
:]-^9j:".!"-,l8 acetic acid-soluble phosphoric acid and potash,
except lor calcareous and fen soils.

. B-asrc *S/4gs.-as in the preceding years, work was carried outror rne rermanent Lommittee on Basic Slag to compare theagricultural value of medium-soluble slags with" the bertel lio#
high-. and low-solubte slags. In Scotta"t prli. M:A.;h; ;i;:iout lreld exp€nments with several kinds of slag, each at two ormore rates 

-of dressing. Samples of the produce"wer. an.fu a "il(othamsted to determine the recovery of phosphoric acid" in thecrops. Tbe- experiments again showed ihat,'in ;if*a;;;;ld ;;recovery ol- phosphonc acid, the available phosphoric aiid could
De expressed as a tirst approximation by the amou;t of citric_soluble
pnospnonc actd apphed. I)ressilgs of medium_soluble and. low_
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soluble slats gave similar results to much smaller amounts oI high'
soluble sta[ pioviding tbe same amount of citric-soluble phosphoric
acid. The iioerimerris showed that the vields of swedes apProached
a limit for aiptications of the order of i cwt. of high-soluble- basic
slae Der acri. F-arlier exDeriments with slags at a single heavy
rat"e irf application bad failed to differentiate clearly between the
various t'vies of slag tested, because the &essings used raised the
vield towaids this tiiirit. In pot cultures at Rothamsted an attemPt
ivas mad.e to compare basic siags under widely contrasted conditions
of crop, soil and method of iicorporating the basic slag T!!-t!e
soil. - 

Some oI the 1936 exPerimeBts were carried on into 1937 to
compare clover, timothy and rye grass, The final data are not yet
available, but it was apparent during Srowth that all three crops
erew rveli without addid phosphate -in-a soil which had failed to
irod.uce eood swede croos in the field in 1935 or good growth oI
iurnips ii'pots in 1936, unless phosphates were added. Grasses and
clovei can ihus use soil phosphates which are not available to swedes.
This fact may explain why the residual effects on oats and hay
in the field e'xperiments hive been so small by comparison with
the immediate effects of the basic slags on swedes.

A new silico-phosphate has been isolated from some medium-
soluble slags and shown by optical and X-ray methods to be very
similar to, if not identical frth-, one of two siliio-phosphates recently
preparcd syntheticauy in Germany.

Tha *ature oJ the fhosphor*s otd lotnssium compounds itt soil.-
A considerable 

-propi,rtio'n----some 
25 per cent.--rci the t-otal phos-

ohorus is oresent in soils in organic combination. Methods have
Leen dwelbped for determininglts a.Inount; its form bas not yet
been establiihed, but it is veryitable and is probably not available
to plants.

In acid soils most oI the PhosPhate added in fertilizers aPpears
to pass over iu a {ew years to unavailable iron Phosphates.. ln
neuiral soils the reserves may, however, be built uP as calcium
phosphates.

Even although potassium forms uo simple insoluble compounds
a eood deal of tf,e iot*th.dded to manv s6ils may be locked uP in
inirt {orms which-are neither available to plants nor capable of
being washed down into the lower depths of soil. On the other
hand-, plants can undoubtedly utitise Potassium from forms other
than ifie readily soluble exchangeable frtassium. It is hoped partly
bv chemical work and Dartlv bv empirical methods to define more
cl'osely the conditions irndei whictr 'potassium added in fertilizers
will become more highly effective.

The nature oJ lha inorgatic soil colloids.---'fhese substa.nceg-
often regarded ai the same as the clay-play an extremely imPortant
part in-soil Jertilitv. X-rav studies are being made to Iind out
inore about their cdnstitution. The X-ray dia$ams of soil colloiils
from a $'idely differing collection of soils all gave the same tyPe of
pattern witli only minor variations. More detailed work has,
iherefore, been undertaken on minerals related to those found in
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clays with the object oI discovering sharper criteria lor differen_
tratron.

BACTERIOLOGY DEPARTMENT
This depafiment is also to be housed in the new wing. it havins

eDtirely oul groro.n the old laboratory erected in fS06l!'r-h" i"sri?ol the .lames Mason donation.

, The work-oI tbe department has for some years been devotedto a _study of the strains of nitrogen-fixing baileria lhat oroduce
nodules on the roots oI legumino"us planti. The ""arf" 6".i*i.,orm.a group which can be divided inio species, each oI which canm,ect only a small group oI legumes. Wiihin these soecies. slrainsor varieties oI the bacteria can be found that varv' verv'orea I lv
in the bene{it wbich ihey con fer on the host ptanii i, j*e-;;;;
strarns are purely parasitic and do not beneiit the Dlant at all-Such,strrtns are particularly prevalent amongsf pea ald clover
nodule. bacteria, and probably account Ior the poor growth of
clover ln certain pastures.

Tbe analomy of nodules produced by benelicial and ..Darasitic,,
strarns has been studied and the lattei have been found to differ
from-beneficial nodules in ftu.ee respects. (l) In vo*n,. o.i*rii"';
nodules, the cells in which the bicteria'lie .oi,t"lri.ri 

"""".""i""a.mount of starch. This may indicate that the bacteria 
"r" 

,-rUl"
prop€rly ro utrttse the _sugars supplied to them in the nodule. (2)Ihe parasitic " nodules stop growing at a very vouns staee alrj
remarn sm-all. (3) The bacteria in such nodules ve-ry .o"on tigin toattack and destroy the tissues oI the nodule in which they liei

-l,lot 9r!y do the " parasitic " strains of bacteria behave abnor_
mau-y u4thrn the nodules, but the plant infected with them also
pr-oduces some substance, or .,anribody,,, in iti root i"i"" tn i
inhibits ttre groM h of the bacteria; filtered root iuice {rim of""t.
bearlng ". parasitic " nodules has been found to check erowth'of the
bacteria in culture, whereas juice from uninfected ofrnt. 

-o.-i."-
plants bearint beneficial nodules, has no such effect' (Table XLV).

TABLE XLV
Grouth oJ Sqbean Nodurc Bacter;a ir. Media Con ainirlg Rool- Iuic.s

Medium with juice {rom plaEts :-

UEinoculated. .
Inoculated with beaeficiat straitr
Iroculated with parasitic straitr

MiUioG of bacteria
per millilike

1157
I706

852

_ - Ir seems unlikely that we shall be able to alter these fundamental
drilerences so as to make " parasitic " strains of nodule bacteria
become beneficial. The problrm rherefore is to ensrre that a leeum_
inous crop becomes infecred with beneficial strains. This migiit be
supposed easy, since we possess a practical method of .. inoculaiins
legume seed with the bacteria. But unfortunately the problem"is
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