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as to be of maximum service to those s,ho are seeking to help
the farmer.

Two important conferences were called at Rothamsted io the
winter 1928-29 to discuss the agriculturat situation. From these
it was quite clear that the old four-course rotation is no looger
a suitable basis for arable husbandry. Roots are too expensive and
uncertain. Wheat-growing in general does not pay. This is not
peculiar to England: one of the remarkable agricultural changes
of tie tv/entieth century is tlre shifting of wheat cultivatioo
from the wetter to the drier regions of the world- It is raking
place in Australia and Canada iust as much as here: regions of
30-inch annual rainfall which produced wheat in the nineteenth
century do so no longer: wheat has gone into regions of 24 inches
or less. Here in England wheat is similarly being restricted more
and more to the dry Eastern counties, where it will dor.rbtless
continue.

But it also appears that grass farming pure and simple,
however well dooe, is no complete remedy. Fbr the grass farmers
must buy store animals in spring, and sell animals in summer and
autumn: where too much laod is in grass, prices of spring
stores are forced too high aod of autumn animals too low.

The new agriculture that is emerging out of the present series
of changes includes the following features:-

(l) a closer coonection between arable and grass land than
formerly, especially an improvement in the grass and
the lengthening of the grazing season; longer leys in
arable regions and use of prolific fodder crops such as
lucerne; the fatteniog of young animals on grass, as far
as is practicable, instead of keeping them to be fattened
during the following winter;

(2) the growth of cheap wioter food for animals to ensure
cheap production of milk in winter aod to avoid the
oecessity for the present forced sales of unfinished animals
io autumn ;

(3) the substitution of crops of value, such as potatoes, sugar
beet, Brussels sprouts, cabbaSes, etc., for the present root
crops ; extension of fruit growing and market gardening;

(4) improvements in the methods of fallowing;
(5) the use of poultry, pigs, etc., to complete the coDversion

of home-grown produce into more valuable products such
as fresh meat and eggs, thus avoiding the necessity for
forced sales of grain.

All these problems are being studied on the Rothamsted and
lVoburn farms, and the information yielded by the experiments
is applied to them as rapidly as is possible.

CROP EXPERIMENTS.

Replacentenl ol the Old Root Brcah.

Potatoes. If potatoes are to be grown at all they must be
grown well, and in particular must be adequately fertilised.

Since 1921, an experiment has been made each year to
discover the efiects of sulphate of ammonia and sulphate of potash
on potatoes: the results show that the two fertilisers are closely
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linked, and neither gives its best ellect without the other. 1'he
results wcre, in tons per acre:-

Sulphate oI Potash
Cwt. per acre.

7.06 7.16
7.74 7.85
1.10 7.45

With suflicient potash and phosphate the increases given by
I cwt. sulphate of ammonia per acre have been, at Rothamsted :-
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Excepting only in 1927, when the potatoes were set very
late, the increases are round about the usual 20 cwt. per acre.

At Woburn, the increments have been more taried '-
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With sufficient sulphate of ammonia the increases given by
lcwt. sulphate of potash are much more variable: they have
been, at Rothamsted:-
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The effectiveness of the potassic fertiliser is lessened by late
planting: indeed, for potatoes, as for sugar beet, we know of no
profitable scheme of manuring a late planted crop.

Potassic fertilisers are clearly much more dependent on the
season than nitrogenous fertilisers: the explanation is that they
increase the efficiency of the leaf, an action which is advantageous
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in sunless seasons; also they increase the vigour of the plant,
thus helping it in seasons of spring drought or other di6culties.

Sulphate of potash in our experiments usually excels thc other
potassic fertilisers for yield, though not by much, muriate running
it very close and the 30 per cent. potash salt is not far behind.
The average yields, in tons per acre, of thc last six years for
the dressing of 2 cwt. sulphate of potash' per acre and equivalent
amounts of the other salts, have been:-

Salts 3070.

t922

1923

1924

1925
r926
ls27

F.Y.M. 8.03
tro F.Y.M. 2.48

F.Y.II. 11.70
tro F.Y.it. 9.73

F.Y.M.9.18
no F.Y.M. 6.20
tro F.Y.M. 5.03

Gaio due to super

rz
ll.{3
9.22

0.36
10.97
6.E6
0.46

double d.essiog

9.55
8.30

12.47
t2.23
8.82

9.68
I1.36
7.38
7.35

s.2r
8.32

13.03
12.00
8.70
7.ts
9.42

11.52
7.16
7.O4

I F.Y.M. 9.45

I 
F.Y.M. 0.s2

F.Y.M. : Farmyard Manure.

The frgures from t926 onwards, when the new methods rvere
introduced, have more value than those for the earlier years.

Superphosphate was included in the tests in 1928. The results
show an average gain of 5 cwt. potatoes per cwt. of 36 per cent.
superphosphate at Rothamsted, and the following at othcr
centres, adequate supplies of sulphates of ammonia aod of potash
being given :-

Wisbech ... 3 cwt. potatocs,
Stowbridge tg cwt.
Woburn ... 8 cwt.
Rothamsted ... 5 cwt.
Aberystwyth Nil
Average: 7 cwt. potatoes per cwt. superphosphate.

At three of the five centres increases in yield continued
(though not at this rate) up to 8 cwt. superphosphate, at one
(.{berystwyth) there was no clear increase, and at one (in Lincoln-
shire) there was apparently a decrease: this is being more fully
(xamined this year. 'Ihe yields are givcn on pp. I43, ll-16, 170-1,:

The effect of the superphosphate is depeodent on the presence
of sufficient nitrogen and potash as shown in the following yields
at Rothamsted in tons per acre:-

Sulph.t! o, AlMoDi.,
oot. ll cwi. 3 cEi.

Witi super ...
No srper

9.03
9.t5

I1.05
9.76

Varyiq n;rrog.i, aA.44atc po,ash 1528.

I Rather less on tlle farmyard maEure plots oI I 922, 3 end 4.I FuIt Report.
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Varyilg potash, adt4tate nitlogen 1928.

$loh.t d Fotat
ocnl 1.rL 2crt.

With super ... ...
No super

Gaia due to super (3.cl*t. per acre)

8.26
8.00

tt.06
9.70

lo33
9.74

It has now become possible to arrange for a satisfactory
investigation into the inBuence of manuring on the quality and
keeping value of potatoes. Dr. Lampitt, Head of Messrs. J.
Lyons' laboratories, is conducting cooking tests (boiling and
frying) of all our samples fresh from the field and after storage,
and with his help we hope also to obtaio the percentages of dry
matter, sta-rch, nitrogen and other constituents likely to influence
quality.

Srgat Beet. The Beet Sugar Factories-Aoglo-Dutch Group

-generously 
made 8'rants in f927, 1928 and 1929, enabling us to

carry out extensive fertiliser trials at Rothamsted and Woburn,
and to repeat typical experiments elsewhere. 1'hese trials, being
in much more detail than was previously possible, have brought
out a number of important points, but they have also shown that
we do not yet properly understand the manuring of sugar beet
and, therefore, are not obtaining as large yields as we ought. 1'he
Continental recommendations which most farmers follow are not
altogether suitable to English conditions.

ln 1927, sowing was unavoidably delayed at Rothamsted
and the purpose of the experiment was to discover whether in
these conditions, which are always liabte to arise in a heavy
soil, any fertiliser scheme could make up for lost time. U.iortu-
nately, none of the forms or combioations of nitrogeo, potash,
phosphate proved successful, and we do not yet know how to get
over the difficulties of late sowing.

The other experiments of 1927 and tiose of 1998 were to
discover the efiects of the various fertilisers on the crop, both on
roots and leaves, the latter being important as stock food.

The leaves behave oormally towards fertilisers. Nitrogenous
fertilisers deepen their colour and increase their size : an additiooal
hundredweight of niEate of soda gave about one ton of addi-
tiooal leaf per acre.

The roots, however, are much less affected thafl the leaves and
are not nea-rly so responsive as mangolds. One ton of mangold
leaf will commonly give about 4 to 6 tons of root, but one ton
of sugar beet leaf may give only one ton of root and sometimes
much less, Sulphate of ammonia applied with the seed had but
little eftect: muriate of ammonia was rather better, but nitrate
of soda was best of all. None of the nitrogenous fertilisers, how-
ever, did much to increase the yield, while they all lowered the
sugar content and the weight of root formed per 100 parts of
leaf. Phosphate had but little effect either on yield or sugar
content. Potassic fertilisers also had only little action, but, of
these, potash manure salts was somewhat better than the muriate.

The results suggest that sodium, perhaps magnesium and
chlorine, play some part in the outrition of the sugar beet, and
that the plant cannot make full growth unless they are supplied.
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