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In all the tests so far made superphosphate has put more
phosphorus into the herbage in the first year after application than
any other phmphatic fertiliser; the next in order has been high
soiuble basic slag, and the least effective low soluble slag and
mineral phosphate, In no case however, is much of the added
phosphate recovered; so far not more than l0 per cent at best.
Up to a certain point the ilcreased uptake of phosphorus goes on
whether the yield hcreases or not.

The yields oI hay and oI protein per acre come out in the same
order as phosphoms uptake, suPerPhosphate being be,st, high
soluble slag next, then low soluble slag and mineral phosphate.

Certain new basic slags have recenfly been produced which,
although of low solubiLity, were said to be more effective than
the old ones. Pot and field experiments have not supported this
clairn; the new slags seem little better than the old ones. Like
them they have a certain lime value on acid soils, being in our
tests as effective as their own weight of calcium carbonate. On
certain soils, however, they may, like other slags, so much stimulate
the decomposition of the organic matter tbat the carbonic acid
oroduced more than balances their lime effects on the soil reaction.
' No ,,"* areas were sown down to grass during 1930, nor is it
at present proposed to lay down any more. The characteristic
feature of the year was the filling up of the bare space which in
1929 amounted to about 30 per cent, and is now down to 5 or 10
per cent, ttre steady increase in the amount of wild white clover as
the season advanced, the very high Proportion of rye grass in the
spring Ialling off later as the wild white clover increased, and the
sieadiness of the cocksloot which neither increased nor decreased.

These three plants now dominate Sawyers pasture, and the
timothy and rough stalked meadow grass are much reduced, even
allowins for the fact that some of the identifications are uncertain.
The reiults of the survey are given in Table IV; the method of
survey is being improved this year. Of the other fields laid down
in 1928, those sourl on a. fallow in August n'ithout a nurse crop
(Sawyers and Harpenden) have given the best result. having now
nearly caught up to Little Knott, and those sown in Septembcr
immadiatelt after a cered crop (New Zealand, West Bamfield) are
the worst ;'some of the spring sown seeds in cereals have also done
badly (Great Knott and Stackyard). AIl, however, are improving
and clover is increasirg. Details of seeding are given in the 1928
Report, p. l0l.

USE OF THE GRASSLAND
Having obtained the grass, the next problem is to use it

efficientlv- and economically. It has arrived at its prescnt Eood
state largelv as a result of good grazing which has kept down all
flower hea<is, stems and rough patches. Sheep have been much
used, with a small number oI calves and bullocks; it is hoPed to
extend this work considerably.

Phosphalic Fertilisers for Grassland. For sewral years the
Chemistry Department has been engaged in conjunction with the
Permaneirt Basic Slag Committee ol the Ministry of Agriculture in
an examination of the chemical nature and fertiliser value of the
different tvoes of basic slae available to ttre British farmer. The
results haid shown that ttr--ere are two Eain types which may be
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discriminated with sufficient accuracy by the old and conventional
citric acid test. In 1930 the work was extended so as to test over
a period of years trot only the two main types oI basic slag but the
two alternative phosphatic fertilisers, superphosphate and ground
minera.l pbosphate (Gafsa passing 120 mesh sieve). Tbe tests are
conducted in the laboratory, in the pot culture house, and in the
field, on both grasslaad and arable land. Preliminary results on a
series of hay experiments are given below to illustmte the extent
to which moderate grassland may be improved not merely in the
quantity of the hay but in its quality or feeding va]ue. The results
oJ other experiments under conditions more nearly approaching
those of pastures are not yet complete.

Seven centres distributed throughout tie country were selected
and Latin square experiments witl 25 plots were laid down in the
sPring of 1930. Some of them were conducted by the local agricul-
tural autborities and others by ttre Rotharnsted staff. The ferti
lisers were lrom single well mixed batches, and were added at the
rate of I cwt. of phosphoric acid (P,O") per acre. Samples of the
produce from individual plots were analysed at Rothamsted for
dry matter, nitrogen and phosphoric acid. The results for six
centres are given in Table XI.

As only a few months elapsed between the application oI the
fertfisers and ba5,'rnaking, little immediate b€nefit sms to be ex-
pected from the less soluble and more slowly acting fertilisers.
The fust year results shor only the effect of rapidly available
phosphoric acid, and the results in the following years will pro-
bably differ considerably from tbese preliminary oaes.

On tle average of six centres superphosphate alone showed an
appreciable increase il dry matter, though there lYas a slight
benefit from the less soluble phosphates at some of the centres.
The effects on t}Ie composition ol the hay were, however, more
striking and more consistent than those on yield. At four cetrtres
the average protein content of the dry matter was raised from I to
ll per cent by superphosphate, and at six centres the average
phosphoric acid content of the dry matter was increased by 50 per
cent. At one centre the total phosphoric acid content of the hay
per acre was doubled. The hay nas thus not merely increased in
amount but also ir protein and mineral content. In the two Essex
centres the improyement in quality was particulaxly great even
though at one of them nearly 3 tons of hay per acre were obtaind
on the unmanured land. The average gain from superphosphate
at tle two Essex centres rvas 6 cwt. of dry matter per acre, but at
the same time the protein content of the hay per acre was raised
by 1.5 c&'t., an aEount contained in about l8 qnt. of the unman-
ured hay. The iacrease was not merely hay but a richer material
with a feeding value comparable with that of dded young grass,
and approaching that of a concentrated feeding stuff.

This result illustrates the well hown discrepancy between
practical experience on the improvement of pastures ard stock by
slag or other phosphates, and the disappointing results often given
by fertiliser trials when similar land is laid up for hay, and the
experiment conlined to the measurement of yield of hay.

In spite of the great improvement produced at some of these
centres ttre actual recovery oI the phosphoric acid added was small ;
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for superpbosphate the maximum was 12 per cent ald the average
6 per cent. Less tlan 3 per cent of the phosphoric acid added in hfih
soluble slag was recovered and still smaller amounts were taten
from the low soluble slag and mineral phosphate. The immediate
a ilability of tie phosphoric acid was dosely related to its solubility.
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