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MANURIAL EXPERIMENTS WITH
RICE—PART il

L. LORD,
DEPARTMENT OF AGRICULTURE, CEYLON

HESE experiments have already been described and

preliminary reports have appeared in this Journal¥.

The present paper reports further results and sum-

marises all results to date. In addition general
recommendations for the manuring of rice are made.

It was stated in Part I of this paper that it was intended to
try other ammonium phosphates in a new series C. The results
of this new series will be found in Tables I to IV. These are of
considerable interest and will be discussed later. Tables V to X1
summarise the results of all the trials to date.

The different series at the four stations have not all the same
experimental value but even those which have been largely
affected by soil heterogeneity and other causes are still of some
use in indicating general manurial response. Undue importance
must not be attached to the percentages figures in the Wariyapola
trials. Owing to the very restricted water supply the yields of
the control plots varied from 4 to 63 bushels per acre. These are
very low yields and a small increase in yield due to the manures
implies a very large percentage increase. In spite of the poor
water supply at Wariyapola the response to the manures was
remarkable and the increases obtained from some of the treat-
ments were sufficient to meet their cost. It is probable that here
the effect of phosphoric acid in stimulating root development
‘gave the plants receiving this plant food an advantage throughout
the whole growing period.

The effect of smaller dressings of green manure was investi-
gated at Peradeniya during the maha season of 1929-30. Five
and one-ton dressings of green material brought in from outside
were tested and the results will be seen in Table XII. The trial
satisfies the requirements of the z test. Wild sunflower, Tithonia
diversifolia, was used to supply the green material. The one-
ton dressing has given a very satisfactory increase in yield of
grain. The dressing five times as great has given an increase
two-and-a-half times as great. The cost of cutting and transport-
ing green material is frequently high and it is not thought that in
most places dressings of more than one ton per acre will be

possible.

¥The Tropical Agriculturist, Vol. LXXTIT, August 1929 and LXXIII, November 1929.
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DISCUSSION OF THE RESULTS

These manurial experiments have not yet been carried out
for a sufficiently large number of years to allow more than general
conclusions being drawn as to the results of most of the treat-
nrents tried. There is very definite evidence of the value of
reen manure at all stations except Labuduwa where the soil 1s
naturally richer in organic material but even at Labuduwa when
the limiting factor of phosphoric acid is added the application of
green manure has been beneficial. The decomposition of the
organic matter furnished by green materials, weeds and crop
residues not only supplies plant food for the rice plant but also
supplies carbon dioxide for the algae which are supposed to be
so important in the supply of oxygen to swamp rice. Where
crops occupy the land for the majority of the year (as in parts of
the Central Province) or where natural weed growth is poor in
quantity (as in dry districts and where fields are grazed bare by
cattle) the application of at least some additional green material
is important and in some places may be essential if the full benefit

of applying artificial fertilisers is to be obtained. |

The application of superphosphate and steamed bone meal,
alone, has given economical results at all stations and it must be
concluded that phosphoric acid is perhaps the most important
plant food to be added to Ceylon paddy soils. It is estimated
that the application of 1 cwt. of ordinary superphosphate or of
100 lb. steamed bone meal will give on average soils an-increase
of about 25% with a residual effect on the succeeding ciop. ot
about 12%. The addition of small dressings of sulphate of
ammonia to these manures has had no effect. There is evidence,
however, that with larger dressings of superphosphate additional
nitrogen will be effective and it is thought that if superphosphate-
is applied alone for a number of years yields will fall off unless
nitrogen is also given. :

The addition of potash to nitrogen and phosphoric acid has
had no effect and it may be concluded that applications of potash
are not necessary on Ceylon paddy soils. S T

Apart from the effects of phosphoric acid alone, and of green
manuring, the chief interest in these trials is the effect of the
different ammonium phosphates. The value of this compound
fertiliser has been masked at Anuradhapura owing to the high
fertility of the fields. The control plots yielded at the rate of
2,568 Ib. per acre which for unmanured land is a yield which
compares favourably with yields .in any part of the world. Some
explanation of the quantities per acre of the fertilisers used in
this series is necessary. Treatments 1, 2 and 4 at the time the
experiment was started were based on equal costs. --Prices have
varied -since then. Treatments 3 and 5 contained similar
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amounts of nitrogen as treatment 1 on the analyses then avail-
able. The data which is available here is not exhaustive but it
indicates that moderate dressings of the amonium phosphates
with the wider ratio of nitrogen to phosphoric acid are generally
more effective. On less fertile soil it is probable that the use of
a narrower ratio ammonium phosphate is advisable.

GENERAL RECOMMENDATIONS FOR MANURING
PADDY FIELDS

1. For fields which carry between crops a luxuriant weed
growth and where nitrogen can be assumed to be present
in sufficient amount: 4 to 1 cwt. concentrated superphos-
phate followed when yields go off by 4 to 1 cwt. of a wide
ratio ammonium phosphate.

2. For fields of average fertility: 2 to 1 cwt. of a wide ratio
ammonium phosphate followed in later years by 1 cwt. of
a narrow ratio ammonium phosphate.

3. For poor soils and where the above fertilisers do not

succeed in maintaining yields: 1 cwt. of a narrow ratio
ammonium phosphate.

Superphosphate is best applied at the final ploughing and
ammonium phosphate about a day before sowing or transplanting.
The addition of green manure to the above dressings is recom-
mended unless weed growth is very large. A suitable average

amount to apply is one ton per acre but even smaller amounts will
be beneficial.

Diammonphos and Leunaphos tried in the new series C are

not now on the market. The ammonium phosphates available
are as follows:

Wide ratio - ammophos 13/46
nicifos 17/45
Narrow ratio - ammophos  20/20
nicifos 22/18

The first figures show the percentage of ammonia and the second
the percentage of phosphoric acid.

Information as to the optimum dressings per acre on different
soils is not yet available but it must not be assumed that the
amounts mentioned above are maximum dressings. Tt would,
however, be unwise to exceed them unless the water supply is
ample and the paddy varieties are moderately stiff-strawed.
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Table IX
PERMANENT MANU%RIAL TRIALS
. Series G
_::;Meéln yield per acre expressed as a
« 1 percentage of the control plots
Treat 1
reatment per acre Labuduwa| A’para Peradeniya
1928-29 | 1929 |
: ,- : 1 1928-29 (1929.-30*
l.l 93 lb. Ammophos :
{151b. N+1861b. P,O;) 169°40 108 81 12544 8587
2. 75 Ib. Sulphate of Ammonia ‘ -
plus 104 1b. Superphosphate C
(151b. N+186 1b. P420;) 16298 106-28 | 11502 | 10807
3. Control: no manure lOO'dO 100°00. 100°00 10000
* Resuits not reliable due to floods.
Table X

PERMANENT MANURIAL TRIALS
Series C—Residual Effects

Treatment per acre

_ ) T
Mean yield per acre expressed as a
percentage of thé control plots

A’pﬁra

l.
li

Labuduwa ! Peradeniya
1924@ 1929-30 ,r_ 1929 | 1930*
: ’.2?135 {Ej 1@3—1?';-2}11%? P;05) 16940 | 100:99 i 9789 | 8693
2. 1575 1b.-Sulphate of Ammlonia o ;
I1’18‘12 }8.4lll:bssu)per (15 1. N 143‘1_37 "98-89 |, 10422 | 8333
3. :;C<.>_ntl'ol: no manure 100(;0 110000 l, 100'00 |100°00

» Results not reliable due to floods,
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