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.,,

profitably sell what I grorv now, so what is the use of growing
more?" is the usual comment. The movement for increased vieltt-s
ove-rseas is well illustrated by the following average yields pei acre
of fodder crops :-

Average
during

MaDgolds, toDsperacre Srvedes and tumips, tons per acre

EnglaDd Denmaik England Denmark
S*'edes Tumips

1889 la93
t899-t903
1909-1 913
1923 1927

17..r8
19.54
19.00
19.36

t7 .41
r6.56
20.46
21.58

13.29
I1.83
12.77
12.84

17_79 l5 2t
t?.12 14.4s
18.75 16.00
20.66 17.t2

Instead of seeking information about iocreased yields, farmers
usually ask ho*' to reduce costs of productioo. The most important
problems now in agricultural production are those associated s.ith
grass land, u'inter fodder crops and highlv priced crops such as
su8'ar beet, potato€s and malting barle-v. To these problems, there-
fore, considerable attention is now being paid at Rothamsted.

CH.AN(;E IN THE SYSTEI\I OF IIIANAGENIENT OF THE
ROTHAITSTED FARI\{.

Considerable change has recentlt b€en made in the manage-
ment of the farm as distinct from the experimental plots. lvhen
it was taken over in l9l1 it rvas used to grow cereals, roots and
hay for sale to cow-keepers, from rvhom dung rvas purchased in
exchange- The system suited us very well, it \ras neither costlr
nor laborious to run, and it gale for experiment a considerable arei
of land io sufficientlv low condition for testing the value of
fertilisers, It was therefore continued with some m;dification until
1920. Then came the great fall in prices and it became impossiblv
expensive. A new s)'stem was therefore started s'hich has noi!
been completely installed, Much of the land has been laid do\r.n to
grass: a grass flock of 150 half-bred eu,es (Cher.iot ewe by Border
I-eicestet ram) is kept and crossed with Sufiolk and Himpshire
rams: the lambs mainll miss the early market and are therefore
kept on to be finished oo sheep-feed grown on the arable land. In
addition, 20 Wessex Saddleback sows are kept and mated with a
pure Wessex or a Large White boar: thet li\.e mainly on the
grass, but are brought in for a few weeks before and after farrow-
ing. The pigsare sold for London pork when about 4* to 6 months
old and weighing about 110 to l30lb. alive, or 80 to loolb. dead.
Young cattle are bought in late winter to consume whate\.er food
the sheep and pigs will not require, and thel' are sold in spring as
forward stores, or in early sunlmer as fat cattle, according as 6est
suits prices and food supplies. The ordinarl- arable land is run on
a 6ve course rotation, iich break consisting of l2 acres: fodder
crops : barley : seeds : lvheat : winter oats ; experiments are distri-
buted over them as occasion requires. A new experimental 6eld of
24 acres (I-ong Hoos) has been divided into 6 parts, 5 cropped on
a rotation including wheat, barler, oats, seeds and forage crops,
while the sixth forms an experimental six course ro[ation of
potatoes, wheat. sugar beet, barley, seeds, oats: these areas are
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devoted entirely to experiment: another experimental rotation of
3 acres has been started in Hoos Field.

The division of the land is therefore as follows:-
Prior ro l92l

Aneere. Classical experiments+... .. i"rT
New permanent experiments ... -Other experiments and non-

experimental ... 182i
Gness ... ... 27l-
Roads, buildings, small enclosures ... 27L

. 421.

... 27

... 60

... 123

... 27+

Total 280 280

' Including 7 acres grass.

LAYING DO\\TN OF LAND TO GRASS.

With the laying down of land to grass there came an oPpor-
tunity of rvatching the behaviour of the Plants sown. Several
mixtures were used, including pereonial and italian rye-8 rasses,
cocksfoot, timothy, rough-stalked meadorv-grass and the clovers.
Botanical surveys were made after the plants were established and
again at the end of the drought. The figures at tie end of the first
year are given in Table I. The most striking results are:-

(l) 30 per cent. of the land is still bare in spite of generous
seeding and manuring.

(2) the rye-grasses have increased considerabll',
(3) the clovers, especially wild rvhite clover, have increased

considerably.
(4) cocksfoot, timothy and meadow fescue have become

established, but cover decidedly less ground than corre-
sponds rvith the seed sown.

(5) meadow foxtail and rough-stalked meadorv-grass have
failed to become established-

An investigation has been commenced by Messrs. A. R.
Clapham and F. J- Richards on competition between various
species of grass and clover. Careful growth measurements \t'ere
taken of some of the common Brasres grown singly and io pairs.
Species of large growth habit lower the tillering and growth rate
of species of smaller growth habit; thus italian rye-grass behaved
as an "aggressor" to perennial rye-grass, cocksfoot, timotby
and rough-stalked meadow-grass. .{lthough it pretented these
others from making their full growth, it did not b), itself make its
full growth. lndeed, larger weights per plant rvere obtained rvhen
it was grou,n in admixture with perennial rye-grass and spcially
rvith rough-stalked meadow-grass.

THE IIANURING OF GRASS LAND.
(ll Gtazing Land,. ^fhe difficulties of a grazir.g experiment

rvere described in the last Report: as no satisfactory way round
has yet been discovered we propose keeping tllis method for
demonstration purposes only, restricting its use to cases where the
differences are large. In 1929 the effect of phosphatic manure was
studied by mowing the grass repeatedly during the season and
finding the weight and composition of the cuttings. As in previous
experiments, high solubility proved to b€ of great importance:
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superphosphate gave the best results, follorved by high soluble basic
ilie:' low' soluble slag was less effective and mineral phosphate

stilT less: indeed in noie of our experiments has mineral phosphate
proved efiective. The results are as follows:-

i$;"H: [:"##fl:-i;T Pbo6phoricoritr'rPlo')

Superphosphate. .

High soluble slag
Low soluble slag
G.Isa phosphate

l.l5
0.98
0.96
0.93
0.89

32.7
13.6

-rm
t00
84
80
76
74

100
62
22

a

90
53
l8
1

The figures for yield are to be taken only as showing the ord€r
and not thi precise amounts. The figures for phosp-horus uptake
have more significance: they show that in comparison with the

ohosphate of low solubility, the high soluble fertilisers not onlr'
!at"'-o.e herbage, but more nutritious herbage' containing per
ion more of the phosPhate essential to the animal. This experiment
is being repeated on a more extensive scale in 1930.

(21 Hav ltnd. The slag experiments were continued in
Somi..et on old hay tand and in Norfolk on new hay land: both
are in their fourth year after the dressing and the effect is beginning
to wear ofr,

The yields have been in cwt. of hay per acre :-

Somers.t (Old Gras.s)

Average 3 years, 1926-28..
r929

Norlolk (New Grass)

AveEge 3 yea6, 192&28. .
1929

Betic Slac.

L* Solubre. I Mcdiu6. Ilish Solubr..

26.0
23.5

20.9
20.0

26.5
r0.9

29.8
12.6

367
13.9

SOLUBILITY AND EFFECTIVENESS OF BASIC SLAG-

The erperiments described above form part of an extended
series carried out b-!-' the Rothamsted stafi during the past eight
years, largely under the agis of the Ministry of Agriculture Basic
Slag Committee, to discover the agricultural values of the difrerent
kinds of slag on the market.

There are three types of slag in common use:-
Typ.3.Typ. l. I TyF 2.

Per cetrt. PhoE)horic oxide .. .. 16to l8 8tol7
EquivaleDt to tricalcic phosphate . ' 35 to 39 17.5 to 37

Per ceot. of total pbosPhoric oxide
soluble irr 2% citric aci? . - . . 80 or more 80 or more

Process oI production -. .. Be.asemer 
HOPen

8tol5
17.5 to 33

40 or leas

Open Heartl
wittr additioa
of FluoEpar

23.6 249
22.1
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ln this country the Bessemer process of steel manufacture is not
at present used, and Bessemer slags on the British market are
entirely _of. foreign origin. So far is solubility is concerned, the
slags fall into two g.roups only, few if any simples having solu-
bility betrveen 451" aod ?5!".

. In practically all our experiments the high soluble slag has
gii-en the better results and there is no questiori that it is of gieater
value to the farmer. It acts more quickll.and gives larger inEreases
than the low soluble slag. Recent changes in steet irakine have
lended to increase the output ot this highioluble material, rv-hich is
all to the good: and, further, the manifacturers are now DreDared
to offer slag of less than 45o/o sotubility in the old official citrii acid
test-at. lou'er unit price than tley ask for slag of ?5"/o or higher
solubility.

_ - _ \\'hile the low soluble slags are inferior to those of high solu-
brlrt)'- as a source of phosphate, netertieless they have ialue in
ce_rtain }umid conditions; fortunatelv these occur near the works
where the slags are obtainable cheapiy.

A further result of the investigation has been to shorv the
limits of talue of tie old citric acid test rvhich had fallen into
some disrepute. The grading of the slags into two classes is
armost €ntrret-v sattsfactorv, and the analysis is sufficiently easy
and rapid.

_ 
-The method is not, howe\.er, of a high order of accuracr., andit lails to place slags in their proper order"u.ithin each class: a slag

of 90oi solubility mar.be tesi eilective as a fertiliser rh;;,;;;i
75o/o. Occasionally it appears even to ctass a slag wrongly: it puts
into the low soluble group a new type of slag rvhich i. .-uif ro iu.,"
hrgh ag'ncultural \,alue, and which is now bein€. tested bv the
Rothamsted staff. A method has been worked 

""'. ti:lfr- ft 'C
\\'arren.at Rothamsled (extraction ."ith ."air. "H-ia" ..lrii.rirvhich places the slags rvithin each class more in accordance r,r,ith
therr agricultural value; it is. horvever, less con\-enient than the
crtflc acid method and is better suited to an experimental station
than to aD analt sts' laboratory.

LUCERNE.

'- 
The inoculation process developed in the Bacteriological

Department has prored r.er1. successful: in 1929 the issuE of
culture_s to farmers again exceeded the previous records, and
sumced to sow 1,300 acres. The demand rose atlole our Dower trl
supplv, and accordingly some of the leading biochemical fiims rvere
invited to teoder for the taking over of the business. Arransements
rvere finalh made rvith Messrs. Allen & Hanburr.. of Bethnai Green.landon, E.2, to prepare cultures under Rothimsted tests anJ-i"
lupply them to farmers at the rate of 3/- for one acre of land.
These arrangements have been in force for some -onths and are\orking satisfa_ctorily: the demard has been greater than erer.Dr. Thornton has also devised a method for" transmittine. the
cultures ot'er great distances: cultures sent to Western eus_ta"ti"
arrived in good condition and successfully increased yieids ;i
lucerne there.
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