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The results of soil-cultivation experiments on different soils and
in different seasons are consistent ;rith the laboratory and drain-
gauge- work and with comparable experiments in the United States
and elsewhere, They demonstrate the depression of crop yield due
to weed competition, but show that inter-row cultivatio; does not
reduce direct eraporation from the soil.

\ooutr recrrRra AND orHER sorr- MICRo-oRGANISMS
Some strains of nodule bacteria. oarticularlv on clover- Droduce

nodules practic:lly- ineffective in fixing nitrogdn. These ifpear to
be charactenstic o[ poor pastures in hitly districts in the west and
north of Brita.in, and fhe possibility- is being investigated of
rm-provmg the clover content of such pastures by inoculation with
eflective strains oI nodule bacteria. The problem is bv no means
simple, however, for effective strains ari liable to irutate and
become ineffective on certain soils: moreover, acute competition
has been found to take place bel.ween the nodule bacterii intro-
duced by inoculation and those already present in the soil. The
cause of ineffectiveness appears to be th-e inabilitv of certain strains
to Brow strongly on the host-plant tissues or to sirrvive therein lons
e-nough_ to fix apprecia.ble amounts of nitrogen. The behaviour o"f
the nodule bacteria is controlled by genes iri the host plant as well
as by the nature of the bacterial stiaii

A study of the chemical nature of the bacterial secretions which
cause deformation of root hairs by nodule organisms eventually led
to the discovery of l.he high toxicity to manridicotvledono,r. oLot.
of 2:4 dichlorphenoxyacdric acid. This "ana a' ctosety rllateO
compourd are now in practical use in this country and in America as
differential weed killeis for use in cereal crops. "

- .Studies on the general micropopulation of field soils have been
facilitated by the development oi a new direct method of countine
bacterial cells and of estimating the quantity of mvcelium in soil bi
direct 

. 
m icroscopical observation. A $eaily improved techniquL

for estimating numbers of protozoa in soil has abo been devised, bv
the use of -these improved techniques several groups of micro-
organ-isms, formerly thought to be very rare or dven-adventitious
in soil, have been found to be true ind widelv distributed soil
inhabitants. These include giant rhizoDods. acrisieae and mvxo-
bacteria. Of special interesi are the mprobacteria which se&ete
compounds that destroy and dissolve gram-negative as well as
gram-positive hicteria. Most of the former gtoup are not attacked
by penicillin. Soil protozoa and acrasieae f,ave- been {ound to be
v-ery- selective ir their bacterial food so that they are capable of
altering the quality as well as the total size of the soil bacterial flora-

VrRUs DTSEASES oF pLANTs
P.lant-pathologicql work has increased greatly since I9B9 and

particular attention has been given to the disiases of potatoes,
sugar beet and cereals. As far ai possible all the lines of w'ork both
with viruses and fungi that were-being studied irr lg3g have been
co-ntinued, and a good dea.l of advisory work has also been under-
taken.

- The st,j!y oI viruses has been lacilitated by the acquisition of an
ultra-centrifuge and an electron microscope, New viruies have been
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