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INTRODUCTION

Livming is one of the oldest practices for maintaining soil fertility
especially in humid regions where leaching removes bases from the
soil which encourages the build up of soil acidity. Many crops grow
best only if the soil reaction is optimum for them arnd the adjustment
of soil acidity to a suitable level is important in good soil management.
Although the importance of liming acid soils was known to the
Japanese since the beginning of this century, Japanese farmers
attached more importance to limiting of paddy soils than upland soils

(1).

The effect of slacked lime on the yields of rice in the low-country
wet-zone of Ceylon has been studied by Ponnamperuma (2, 3). Slaked
lime at the rate of 6 tons per acre gave yield responses of 20.6 and
14.2 bushels per acre on imperfectly drained strongly acid clay loams
at Mirigama and Panagoda respectively. At Mirigama the response
to lime was in the absence of nitrogen. It was alsc observed that
slaked coral lime performed better than ground coral limestone or
ground dolomite. On the ill-drained humic soils of Bombuwela,
Labuduwa and Karapincha however, there were no significant effects
of lime on the yield of rice.

In the investigation reported here a study of the response to liming
of soils on growth and yield of rice was made at three stations in the
wet-zone of Ceylon. The levels of slaked lime used ranged between
0.25 and 3.00 tons per acre at each location.

MATERIALS AND METHODS

Four field trials were laid down at three Research Stations, in the
wet-zone, viz. Panagoda, Pussellawa, and Bombuwela during Yala
1969. At Bombuwela the effect of slaked lime was studied on two
soil types—(a) the very poorly drained humic clay loam and (b)
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the sandy soils. The characteristics of soils at the experimental sites
are presented in Table 1. The levels of lime used were 0; 0.25; 0.50 ;
1.00 ; 2.00; and 3.00 ; tons per acre. The design of the experiment at
each location (and on each soil type) was a randomized block
replicated four times. At each of these levels of lime the same
quantity of N, P and K. fertilizers was added. For comparison, lime
at 3 tons per acre was applied without NPK fertilizer. There was a
NPK fertilizer treatment without any lime, and a control plot without
lime and without fertilizer was also included. Two additional treat-
ments with 3 and 6 tons straw compost per acre were included in the
experiment on the sandy soils at Bombuwela. In all treatments lime
was applied to the plots two weeks before transplanting.

In the NPXK fertilizer, nitrogen was supplied at the rate of 40 lbs.
N per acre, as ammonium sulphate at Panagoda and Pussellawa and
as urea at Bombuwela. These were applied in three split doses at
transplanting, two weeks after transplanting and at primordial initia-
tion. Phosphorus, in the form of concentrated superphosphate, was
supplied as a basal dressing at the rate of 84 1bs. P»O; per acre. Potas-
sium was supplied as muriate potash (50 per cent. grade) at the rate
of 100 lbs. K;O per acre, half of it being given at planting and the
remainder at the stage of primordial initiation.

The variety of rice used in all trials was H-4. Soil samples were
collected at regular intervals from each plot throughout the experi-
ment for PH determinations. The trials at Bombuwela were continued
during Maha 1960-61 to evaluate the residual effects of slaked lime.

RESULTS AND DISCUSSION

The effect of treatments on the yield of rice at the four locations
are presented in Table 2 and 3.

Panagoda

The data on the effect of treatments on yield of rice at Panagoda
is presented in Table 2. This information has been presented earlier
(4). At Panagoda the plots that received lime at the rates of 2 and
3 tons per acre showed luxurient vegetative growth, particularly that
of leaves. In the early stages of growth there was better root develop-
ment in plants from plots at the lower levels of lime, but at the later
stages plants in plots treated with 2 and 3 tons of lime per acre
generally had more extensive root development. These observations
may be explained on the basis of the toxic effects of excess lime on
root growth although lime was applied two weeks before transplant-
ing.
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The plot receiving no fertilizer and no lime gave 60.8 bushels per
acre. The addition of NPK fertilizers alone significantly increased
yields by 19 bushels per acre. The addition of lime at levels ranging
from 0.25 to 2 tons per acre together with NPK fertilizer made no
further contribution to yield. Where 3 tons of lime were applied
in addition to NPK fertilizer a yield of 86.6 bushels per acre was
obtained, representing an increase in yield of 26 bushels over the
unfertilized and unlimed control. Lime alone ai 3 tons per acre
gave a 11 bushels per acre increase in yield in the season of application.
Increase in yield with lime was 11 bushels per acre with NPK
fertilizer 19 bushels per acre.

From the above it is seen that the effect of lime and fertilizer were
nearly additive. The conclusion is therefore drawn that a level of at
least 3 tons per acre lime is necessary to effect an iacrease in yield
in the season of application and this increase in yield can be more
than doubled (26 bushels per acre) by the further addition of NPK
fertilizer. In contrast to these findings, Ponnamperuma (3) obtained
a very highly significant and linear response to lime in the range
0-6 tons per acre at Panagoda. This difference may most probably
be due to the fact that the soil on which Ponnamperuma worked was
relatively more acidic, low in cation exchange capacity and deficient
in nutrients than the soil on which this investigation was made.

Canges in pH of the soil were expected due to application of lime,
and therefore determinations of pH were made at various stages of
growth in each treatment. Contrary to expectation there were no
marked differences in pH with application of lime. It appears that
3 tons of lime per acre was insufficient to appreciably alter the pH
of the soil. It is probable that the effect of lime was neutralized to
some extent by the organic acids and carbon dioxide liberated during
the mineralization of soil organic matter.

Pussellawa

The response to liming at Pussellawa is seen from the results in
Table 2. The effect of treatments was significant at Pussellawa. Lime
at the rate of 0.5 to 1.0 ton per acre increased the yield of rice by
approximately 5 to 6 bushels per acre as compared with the no lime
treatment. Levels of lime higher than 1.0 ton per acre depressed
yields on this soil. As expected the need for fertilizers on this soil
is seen from comparison of the yields of treatments 1, 2, 7 and 8. .There
was a yield increase of approximately 15 bushels per acre, 200 per
cent, due to NPK alone when the yields of the first two treatments
arecompared. One ton of lime with. NPK gave the highest increase
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in yield, viz. 21 bushels per acre. This benefit of lime is not apparent
with applications of 2 and 3 tons lime per acre. This may most pro-
bably be due to accelerated mineralization of soil organic matter with
release of nitrogen and phosphorus, especially phosphorus. The data
in table 1, indicates that the available phosphorus is low while nitrogen
and exchangeable potassium are relatively well supplied on this soil.

Bombuwela

The effect of treatments on rice yields on the two soil types at
Bomibuwela during Yala 1969 and the residual effects of liming studied
during Maha 1960-61 are presented in Table 3.

There was no significant responses to lime applications in the pre-
sence of fertilizer on the humic clay loan during Yala 1960, nor were
there any significant residual effects seen during the following season
(Maha 1960-61). These results confirm the findings of Ponnamperuma
2, 3). '

The effect of treatments on the sandy soil were however significant
during the season of application, i.e., Yala 1960. There were significant
yield responses to NPK fertilizers on this sandy soil which is rela-
tively poor in organic matter (Table 1). The effect of lime showed
a maximum response at 0.50 tons per acre and the difference between
this treatment and the control was significant. Straw compost only
at 3.0 tons per acre was almost as good as the no lime with NPK
treatment indicating a beneficial effect of the compost on this sandy
soil. At 6.0 tons per acre the straw compost treatment was not better
than that at the lower level, (there being a slight depression of yield).

The residual effects of liming or fertilizer treatments were not
significant on the sandy soil during Maha 1960-61. However, the resi-
dual effects of lime treatments could be observed in some treatments.
(viz., treatments 2 to 7). Straw compost at the rate of 60 tons per
acre appeared to contribute to a yield increase of approximately 14
bushels per acre over the unfertilized plots. Straw compost at this

rate appeared to be equivalent to NPK fertilizers plus lime at 1 ton
per acre.

CONCLUSIONS

Slaked lime at the rate of 3 tons per acre increased yields of rice
at Panagoda and the application of fertilizers in addition to the lime
more than doubled this yield increase. At Pussellawa the best res-
ponse was to 1 ton slaked lime per acre with fertilizers. There was
no response to lime applications on the humic clay loan soil at
Bombuwela, but there was a response to lime on the sandy soil
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THE EFFECT OF SLAKED TIME ON RICE YIELDS AT PANAGODA

PUSSELAWA AND BOMBUWELA

Table 2.—Effect of Treatments on yield of rice at Panagoda and

Pussellawa (bu/ac)

Treatment

No lime, no NPK

No lime with NPK

0.25 tons lime/ac with NPK

0.50 tons lime/ac with NPK

1.00 tons lime/ac with NPK

2.00 tons lime/ac with NPK

3.00 tons lime/ac with NPK |

3.00 tons without NPK
L.8.D.0.05 = .. ..

Location
Panagoda Pussellawa

60.8 7.4
79.5 22.2
79.5 21.6
79.5 27.0
79.8 28.3
79.2 20.0
86.6 23.4
72.0 19.9

. 3.68

16.0
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