185

SOILS AND FERTILISERS IN 1927

.,

N. “Agrlcultural Research in 1927 Sir E. ]. Russell reviews " the
scientific and economic work carried out on soils and fertilisers
during 1927. In addition to an account of the fertiliser situation
and an outline of the results of agricultural research work in the
British Isles during the perxod the report embodies the results of

agrlcultural experiments carried out in 1927 in Australia and New Zealand,
which countries the author toured in 1928. Reference is also made to
agricultural work in forelgn and tropical countries in so far as it is of
interest to agriculturists in the British Isles. In this summary, only the
results of work which has a bearmg on agriculture in the tropics will be dealt
with, The following are topics which- should be of interest to agncultunsts
in Ceylon generally.

The Effects of Superphosphate on Soil Reaction and Crops in Relation
to Climatic Conditions. In this connection the author states: ‘“‘There is
an idea current among farmers that superphosphate makes the soil acid.
The chemists have been unable to find any evidence of increased soil acidity.
A considerable numbr of tests have been made by the Rothamsted staff in
different. parts of the country, but even the most delicate methods. failed
to reveal any increase in acidity that could possnbly affect the crop. -However
the idea arose; it appears to be inaccurate.”” The same conclusion, that
superphosphate is incapable of causing soil acidity, was -arrived- at by
Kappen in 1926. This fact should be borne in mind by those recommending
the .use of superphosphate in manure mixtures for tea and paddy in Ceylon.

Another interesting point about superphosphate is that its effectiveness
is_greatly modified by seasonal and climatic factors. In Australia, it has
been found with cereals that the worse the season the better in general
is the response of the crop to superphosphate, and that it reduces the amounts
of water needed by crops besides considerably increasing the yields. Again,
experiments in India with. paddy have shown that in years of deficient rainfall;
superphosphate was particularly. helpful in maturing the crop whlch would
otherwise have suffered from a shortage of water. . ~

Soil and Fértiliser Conditions as Affecting: the Camposition and Qualzty
of Crops. The composmon and quality of crops may be affected by soil
and fertiliser conditions in two ways (1) by altering the rate and habit of
growth, (2) by changing the composition of the crop. ‘“The composition of
a crop depends on the composition of the soil, which regulates the amount
of a constituent in the whole crop, and on the conditions of growth, -which
determine. whether the additional constituents will cause a correspondmg
increase in the crop. The total amount of any soil constituent.in the -crop
depends onthe total amount present in the soil.”’ The old idea-held by
agricultural chemists that the analysis of a plant furnished a complete guide
to its manurial requirements is incorrect, for ‘‘the plant has no power.ol
choosing what is beneficial and rejecting what is useleqs, it absorbs some
of every thing in the soil water,. though not necessarily in- t:he proportmnq
in which they occur.’ . :

Factors Inﬁuencmg the Percentage of Nitrogen and Phacphorm in-the
Crop. . ‘“The.chief factors determmmg the amount of mtrogen in the crop
are (1) the amount of nitrogen in the soil, (2\ the time of sowing of the crop
and the rainfall in the early part of the crop’s growth.”, These two points
app]y to_annuals, e.g., barley. When a dressing of -a nitrogenous fertilisen
is given' to a crop, the nitrogen thus added to the soil need not necessdrily
mcrease the nitrogen in the crop. If it produces more growth and :an
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increased crop, as it generally does, the additional nitrogen is distri-
buted over thé whole crop and its percentage may fall. In the case of
barley, it has been found that small nitrogenous dressings increased the
trop and not the percentage of nitrogen in the grain, but large dressings
increased both crop and nitrogen content.

 The same applies to the amount of phosphorus in the crop. It is well
known that the soil and grass of fattening pastures contain more phosphorus
than the soil and grass of non-fattening pastures. ‘‘In Hawaii, the
phosphorus in the juice of the sugar cane was found to be greater on soils
containing much phosphorus than on soils containing less. The addition of
phosphatic fertilisers in amounts usual in practice may increase the
crop, but does not usually increase the phosphorus content of the
cane. This appears to hold for other crops as well. It is there-
fore a question of the amount of phosphorus added. A relatively large
dressing of the fertiliser will probably affect both the vield and the percentage
of phosphorus in the crop. There have been.cases recorded of the simulta-
neous increase of crop and constituent. The increase of the phosphorus con-
tent of fodder crops is a point of. great practical importance to stockbreeders
in Ceylon. It has been found as a result of numerous analyses that our soils
are dificient in phosphoric acid and that our grasses both cultivated and
uncultivated- suffer from a. corresponding deficiency. = The lack of sufficient
" phosphoric acid and lime in the diet of farmstock has been found to affect ad-
versely the health and vitality of the animals. Bv the application of large
quantities of phosphatic fertilisers, it is possible to increase both the amounts
of fodder and the quantity of phosphorus in it and thus its value as a food for
livestock. Another satisfactory remedy is to supply the animals with phos-
phorus in the form of licks. ‘ '

In connection with the importance of minerals in animal nutrition,
reference is also made to the work of Aston in New Zealand. Sheep in
certain areas of that country suffer from .a wasting, non-transmissible
disease called ‘‘bush-sickness.”’ The disease was ascribed to a deficiency in
iron and can be treated by ‘‘administering iron to the animal in the form of
iron ammonium citrate or by top dressing the pastures with sulphate of iron
or spent oxide of iron.” )

. The Economic Ultilisation of Soil Moisture. ‘‘The soil water problem
in dry districts can be met in four ways: (1) wherever possible and necessary
by irrigation, (2) by reducing loss of water from the soil, (8) choosing varie-
ties of crop that need very little water, (4) growing these crops in such a wav
as to minimise the amounts of water needed.’’ As regards irrigation, serious
difficulties are known to arise soon after irrigation begins. The land often
becomes sterile as a result of the salts contained in the irrigation water
which affect both plants as well as soils, especiallv clay soils containing
replaceable sodium or underlain bv pan. The surest methods of.avoiding
the trouble are, says the author, (1) to reduce the water to the minimum
renuired for good growth; (2) to avoid seepage as far as possible by, e.g.,
using concrete channels whenever necessarv and practicable; (8) to keep the
soil as permeable as possible by the use of gypsum, by green manuring. by
occasional deep cultivation to break through any pan ot impervious
layer, and bv maintaining an adequate svstem of drainage; (4) to keep
the water table as low as possible. Even then salt patches may appear
n unexpected places. Local investigations are then necessary.

Cultivation as a Means of Saving Soil Moisture.—In dry regions a bare
fa!lqw 1s a good method of saving soil moisture. This has been found to hold
in the case of wheat in the dry regions of Australia. ‘“The effect of the fallow
1s.t0 keep down weeds, to maintain a mulch on the surface, and to increase
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nitrification.”” Recent work, however, has shown that for certain soils a
mulch is not advantageous

The Effect of Seasonal Factors on Crops.—A fact of some 1rnportance to.
agriculturists in Ceylon, and one which might help to throw some light.on! .
yield figures of Ceylon crops, has been disclosed by agricultural research ,
workers in Australia and Russia, viz., that in 4! wet season the amount of
water taken by a crop (cereal) is ‘less than in"a dry one. *‘‘In a drought year
cereals require 546 parts of water: in a moister year only 273. This means a
double disadvantage during the dry seasons; the crops need more moisture.
and they have less. Work at Rothamsted has shown that both sunsh'ne and
rainfall aﬁect the efficiency of fertlhsers for crops to a very apprecmble e
- extent.’ :

Soil Micro-organisms.—'‘The Rothamsted workers showed some years.
ago that bacteria of the soil are preyed.upon by protozoa, especially amoebae.
Recent work has shown that some bacteria are better food for the protozoa
than others, causing more rapid multlphcatlon so ‘that whenever they are
present the protozoa increase greatly in number. Wken they are absent,
the increase is much less. This discovery he'ps us to understand the great. -
daily ﬂuctuatuon in the numbers of amoebae and bacteria observed in :field:
soils.”” Reference is also made to the work of Rege who has shown ‘that- :
some of the orgamsms responsible . for, -the:. efficacious: decomposntlon of
organic matter in the soil grow best at fairly hlgh temperatures (60°C). The
conditions necessary for the decomposition of resistant organic materials were
also indicated by this worker. The conversion of sawdust to artificial manure
has not yet proved successful, but the:problem is nearing solution. The slow
decomposition in the soil of certain leguminous crops when com.pared with
straw in spite of the high nitrogen contents of the former, has been shown to
_be due to their high lignin content. This is a matter of some importance to
, Ceylon planters. Green manures should not be left to get too woody before
- they are lopped Working on paddy soils, Subrahmanyan showed that the
productlon in these soils of ammonia, in Wthh form paddy chiefly takes its
nitrogen, is probably the result of enzyme action and not.of micro-organic.
actnvnty —A.W.R.T.
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