
This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-63 pp 1

Thank  you  for  using  eradoc,  a  platform  to  publish  electronic  copies  of  the  Rothamsted
Documents. Your requested document has been scanned from original documents. If you find
this document is not readible, or you suspect there are some problems, please let us know and
we will correct that.

Report for 1930
Full Table of Content

Soil Micro-organisms

Rothamsted Research

Rothamsted Research (1931) Soil Micro-organisms ; Report For 1930, pp 50 - 52 - DOI:
https://doi.org/10.23637/ERADOC-1-63

http://www.era.rothamsted.ac.uk/eradoc/
http://www.era.rothamsted.ac.uk/eradoc/book/63
http://www.era.rothamsted.ac.uk/eradoc/book/63
https://creativecommons.org/licenses/by/4.0/


This work is licensed under a Creative Commons Attribution 4.0 International License.

https://doi.org/10.23637/ERADOC-1-63 pp 2

Sugdr B.rl.
Roots. I Tops.

Ldir Sqsq.s-
Average 1926-1930

1930 .,
6.1
{.7 t
7.Ot

9.1
8.6

ll.0
9{

Randont;scd Blochs-
Averate 1920-1930

193t,
8.7 t2.6 l9.l

ir0

ll oburn.

outsid.. C.n ros.

Pdalocs.

;I
I

o
'nE

E

z
llull.

Lalin Sql,'a/es- ]

AveraSe 1927-30 .. r3.9
lS30 ,. I 5.0 {;

r.8,

4.6.
2.8

5.61
12.0 a.i ,1 &,

Randmnised Blochs- ) Nl
Ateragc 1927-30 .. | - |1930 ..t-l

Previous exlx

-l-l-8.2 [1.311.3

Eiuletrts itr oar

i - le.o ls.s t:
thesa cas

t- l-

Sugot 8..1.

Colcb6r.!. W.l.hF@I.

Lorir. Sqra/.s-
Averate lg27-30

1030

.{,verage 192?-30
1930 ..

. MeaD of 2.
t Siotle Ii$re.
I ExpLs. harvested bv saEpliat

method cxclud€d.
6.0,,t 

i

SOIL MICRO-ORGANISMS

Luterue. Tbe arrantemetrts for supplying Iarmers with cultures
of the necessary organisms are working smoottrly artd Messrs. Allen
and Hanburys repo* that the demand during 1930 was more than
three times that of the previous year, enough cultures being distri-
buted to inoculate between 4,000 and 4,600 acres. Ttre Ministry's
retum show that the acreage of lucerne in the country increased by
over 4,00O acres iu spite of the fdl in acreage of arable land.
Experiments are in hand to see whetler seedsmen can inoculate
the seed before sale: this will save much trouble both in distribu-
tion aDd on the farm.
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Meanwhile, scientific work has continued on the relation be-

tween the organism and the plant. It was shown in a prcvious
Report that nodules do not appar on the roots of the 1'oung plant
till the first leaf appears; .ls sootl €Ls tlat opens a substance is
extruded from the root which enables the bacteria to attack ard
enter. The Iirst visible sign of attack is the curling of the root
hairs, this also is determined in part by a root excretion and, like
the entry of the bacteria, it can be browht about before the true
leaf appears if the seedling is growing among rather older plants
on which the leaves have opened. Thus it appears that the excretion
ftom one plant can serve for others as well as for itself. The curling,
however, is also determined by an excretion from the bacteria,
though tle reliations befireen the excretions from the plants and
the bacteria cannot yet be stated. The bacterial excretion is
effective on plants other than those which the bacteria can enter
,.g., luceme'bacteriaocan curl the root hairs oi peas frut tt"y
cannot enter. The varius leguminous bacteria do not live at peace
with each other in the soil; luceme bacteria reduce the number oI
nodules formed on clover roots by clover bacteria though they cannot
themselves enter the clover root. Something happens to the organisms
in the soil after the soil has been cropped with the leguminous plant
for a time; clover growing on a soil that had carried clol'er every
fourth year had fewer nodules than clover growing on adjacent
soil wherc no clover had been grown Ior 80 years, and this held
true whether there was inoculation or not.

P*rification of Sugar Beet Efruenl. Tbe microbiological proceis
developed at Rothamsted has now been so far lxrfected that it
gives a purification of 95 per cent when working at the rate of 60
gallons of liquid per cubic yard of lilter per day. This is
satisfactory in practise and accordingly tic factory work at
Col$'ich has been temporarily discontinued in favour of further
laboratory investigation oI the various outstanding microbiological
difficulties which sooner or later will give trouble unless thcy are
definitely dealt with at the outset. The chemical and microbio-
logical changes are being studied in detail.

The Decomlosilion of Straw by Micro-organisms. Dr. Norman
finds that the most stri.king change is the rapid decomposition of
the cellulose; this accoults for most of the total loss. At first
some oI the hemicellu.loses (unfortunately named since thev are
entirely diflerent from cellulose) decompose rapidly, but some of
them remail with t}le tignin as the undecomposed residue. The
decomposition is brought about mainly by Iungr, not, holvever,
by one organism alone but by many acting together. trIuch heat is
evolvcd during the process but this is associated with the decom-
position of hemicellulose especially its peutose units and possibly
the uronic units, rather than of cellulosc. A supply of easily available
nitrogen is ersential to the nutrition and the functionint of the
organisms; usually there is insufficient in the straw so that a
further supply is necessar5r and this becomes immobilised in the
tiSsues of ttre ortanisnrs. The actud quantity immobilised depends
on the reaction, being greater in alkaline than in neutral or acid
conditions. Microbial protein is apparently a suitable source of
Dikogen.

The Prodqction oJ Amfltaia flont Peplo e in Cullvre Sohriottt
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afl.d ils Oxidation by Bacteria. 'fhe production of ammonia {rom
peptone did not increase as the bacterial numbers increased, but
beyond a certain point fell off. Introduction o{ a protozoan Hart-
manella lowered the bacterial numbers but seemed to increase the
rate of ammonia production.

During the work on sugar beet efluent a uumber of organisms
were discovered which oxidise ammonia to nitrite; critical exam-
inations have aheady revealed 42 distinct straias of these organisms
in addition to tle nitrosomonas and nitrococcus previously known.
Four distinct species have been isolated from the Rothamsted soil
which, while agreeing physiologically with some of those from the
filters, are morphologically different.

CULTIYATION OF THE SOIL
Cultivation is one of the costliest items in the arable farner's

programme; its high cost, indeed, is sending many of them into
gra-ss farming. It is not yet reduced to a science and consequently
cannot be treated by advisors with the same conlidence as manuring.

The Physics Department at Rothamsted is endeavouring to
work out a science of cultivation, and it is proceeding in two ways.
Experiments are made ir the field to try and discover by dynauro-
meter and other tests what cultivation does to the soil, and to see
what other methods have the same effect. Other studies are made
in the laboratory to explain the lield measurements and obsewations,
and to work out the physical properties of the soil, especially those
related to cultivation such as stickiness, friction, plasticity and
permeability; to discover also what is meant by tilih and crumb
structure. The physical properties under investigation for the
purpose of explairing tilth and crumb strlcture include the plas-
ticity of the soil, the electrical conductivity and dielectric con-
stants of soil suspensions, the specific gravity in the crumb and
finely powdered states before and after pumping out dI air. Culti-
vation with a rotary implement, the Simar, which makes a seed
bed in one operation, has for the past five years been compared
with the normal cultivation which requires two or thrce processes
to do the same thing.

The Simar has consistently given a better seed bed, so that
there has always been better germination and early gror*th; more
plants, and on *-heat more tillers. This, however, has applied to
the rveeds as well as the sown crop, and tbe " Simared " plots have
always becn the more weedy. The final yields have been-much the
same as with the ordinar)' cultivation, tle advantage oI the early
growth not having been maintained-perhaps thJ result of tht
weed growth.

The Simar appears to be admitable for inducilg germination of
weeds and cleaning laad.

The effect of sbeep fotding on Iight land has been studied at
Wobum. The compacting of l.ight soiJ obtained by sheep is different
from that given by implements: it extends to a'greatel depttr and
it lasts longer; the top three inches of the soil is mainly affected.
It gives also a coarser tilth. In this year's tests it did not increase
the water holding power of the soil, on the contrary the trodden
part was, if anything, somewhat the drier ; but a fuller investigation
is being made.
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