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DEPARTMENT OF
By N. W.

BIOCHEMISTRY
Prnre

At the invitation oI the Worcester Foundation for Experimental
Biology Mr. N. W. Pirie went, in Februarv. 1946. to soind a vea,
there as Associate Professor. Dr. J. Giigoire, wh,i had 6een
working in the Department, retumed io Franlce in lanuarv. Somc
of the work done has been carried out in collabo,-ratior, 

-.ith 
tho

Dep-artments of Plant Pathology, Crop physiology and Chemistry.
lhe marn lrne of work has been to find the effect of mineral

fertilisers on virus infected and healthv Dlants. Glasshouse-grown
tobacco plants infected with tobacc6 inosaic virus and frtatointjgted with potato virus fi were examined. Sugar beet irom a
field expriment with healthy, mosaic-infected and "ve[ows-infected

nl.antl 1as analysed at six different stages of groufth. Broadbalk
wheat plots were sampled on two occasions. -

With local multipiication of tobacco mosaic in tobacco there
was no consistent difference between infected and healthv Dlants.
y_hereas with slntemic infection sigaificant di.fierences weie iound.
These included an increase in -the nitrogen, phosphorus andpgt*iq- content as a percentage of the diy mittei in infected
plants, however as the w;ight of ilants in inf6cted crouDs was less
than tho.se of heatthy the 6tal a;ount of these ele ent! taken up
was smaller

It{osaic infection in sugar beet led to an increase in the nitrogen
and phosphorus content-as percentage dry matter wh.ile ye[jws
infection caused a decrease 

-

. There were large differences itr the pectase content of tobacco
plants with difierent fertiliser treatmenti, the amount varying with
the nitrogen content of the plants.

A sensitive method for fhe estimation of protease which a[ows
its determination in small quantities of saos iof the order of I ml.)
ia slite of its usual very low levet has bein beveloped.

The protease conteni of atl the plants with difterent fertiliser
treatmetrts and virus infection was determined. It was found that
the use of potassium as a fertiliser had little efiect on the protease
content per gram dry matter in tobacco plants but that phosphorus
teo. to an lncr_ease rn protease per gram dry matter and nitrogen to
a decrease. - Systemic infection increased protease per gram of dry
matter. The protease oI the green leaves of a numbir of plants
has been examined and some lrogress in its purification ani the
elucidation of its properties has bein achieved.'

Work has been continued on an alkali producing mechanism
that occurs in the minced leaves of certain piants thal have a high
calcium content. It was found that these'plants have an excelp
tionally high insoluble inorganic phosphorus tontent. The pH ril
can b€ produced with the fibre of leaves that do not normally showit.by soaking in neutral phosphate sotution and milfin; with
catcrum carbonate.

It has been shown that pyrophosphate is as efrective an
extractant (at least on organic soils) as the almost universallv
used NaOH a.rld has the adv:antage that it does not degrade what ii
extracts. Degradation of the orlanic matter in NaO"H extracts is
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indicated by production of Iree ammonia, the formation oI an
easily dialysable fraction and an uptake of oxygen. Activated
charcoal has been found to adsorb nearly all the oitrogen remaining
in solution after acidification of the organic-matter extracts.
Preliminary tests have indicated that about 2 per cent. of the
nitrogen of soils is ardno-sugar nitrogen,

A close correlation has been shown between tbe ability of
certain compounds to extract metals from soils and their a6i[ty
to extract the organic-matter of soils. The metals estimated in
the extracts were copper, manganese and iron and the nitrogen
content of the extracts was used as an index of their olganic-
matter content. Pyrophosphate and various hydroxycarboxylic
acid salt solutions proved to be good extractants both of metals and
of organic-matter, whereas orthophosphate and the correspouding
unsubstituted carboxylic acids which do not form soluble com-
plexes with the metals also proved comparatively ineffective as
extractants of organic-matter. This suggests that some of the
polyvalent metal of soil exists as insoluble metallo-organic com-
plexes with some of the organic-matter. The hy'pothesis is
strengthened by finding that the precipitates obtained by the
addition of manganes€, copp€r or iron salts to preparations of soil
organic-matter show just the same type of solubility as is sho\f,n
by the organic-matter in the soil.

It has previously been shown that neutral solutions of sodiun
pyrophosphate extract considerable amounts of manganic man-
ganese from soil in the form of a pyrophosphate manganiate
complex. Further work has shown that neutral solutions of the
sodium sa.lts of various hydroxy carborylic acids also form soluble
complexes with the mangaoic manganese of soils. It is suggested
that such acids may b€ of importance in maintaining manganese in
an available form in soils.

Results from differential poisoning techniques carried out in
the new perfusion apparatus have indicated that copper plaln some
essential part in nitrification in soil. Ziac is a powerful inhibitor.

Publications (including Summaries), page 109.
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