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T. Introduction: YFavoured with an annual rainfall of over 150
inches and made up largely of hills and wvalleys, the district of South
Kanara is a land of rivers and abundant vegetation. While the rainfall
provides an assured supply of water for one crop in normal seasons, its
distribution over a short period of four months from June to September,
with downpours lasting sometimes for days at a stretch, causes an appall-
ing amrount of erosion with all ite attendent evils, Year after year, the
best part of the soil is washed away into the sea and valuable plant foods
are lost by leaching. Under natural conditions, it is probable that the
greater part of this erosion would have been effectively checked by
nature’s own mechanism, When one sees the sudden emergence of
green pasture after the first showers in May—June, one is tempted
to think that the pre-monsoon showers followed by a short break
are intended by mnature to prepare the ground to face the rigours
of the monsoon. But cultivation practices as adopted by the average
ryot pay scant regard to soil conservation practices, so that a serious
situation is created in the agriculture of the district.

The poor fertility of the soils of South Kanara is evidentf from the
fact that the yields of important crops like paddy, sugarcane and sweet
potato grown in this district are practically the lowest in the whole State
of Madras. With the exception of small streteches of land near rivers
where the effect of erosion is set off by the deposition of silt during floods,
the soil is shallow and mostly sandy, It may indeed appear strange that
in a land of such plentiful rainfall, the average cultivator often has an
anxious time even during the main season, beeause even a few days’ brealk
in the monsoon causes the plots in the single-crop area (which constitutes
the major portion under paddy) to dry up and seriously affect the yields.
Compare this low retentivity with that of certain other parts like Nellore,
where, despite the lower annual rainfall, it is stated that the paddy plots
retain moisture for a period of over three weels.

Chemieal analysis reveals a decidedly acidie reaction and a low
lime status in the seoils of South Kanara; the pH in most oases ranging
from 35 to 6, Herc then may be the key to the entire problem of low
fertility -and poor retentivity assoeinted with these soils.  Crops like
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paddy wnd sngareane prefer o neatral medinm  for their best growth and
it is nnturnd Lo presume that paising the pHoof the goil eanuot Tail to exert
a favourable olfect on yields,  Lime ds o great hindiog material. and the
lnck of it may be the factor respounsible for the poor. retentivity,” of
the soils,  The presence of lime in e soil promotes the oxidation
of the ordanie matter and lime has an  essential  role  in the
conversion of smmonineal nitrogen into niteates,  In the absence. of
gufficient lime in the soil, the soluble form of monocaleie’ phosphate
is converted into phosphates of fron and aluming whieh are “virtunlly
unavailable to plants. When i iz forther vealised  (hat most of
the boeterin, which are now definitely established to be essential - for
keeping the soil healthy aod active, also prefer o neutral renction. one
con visnalise the chain of ill-effeets fhat ecan resnlt from o lack of
this imporioab substanee in the soil.  Baeteria play o special role in paddy
soils by liclping in the aecration of roots. The .direct manurial eficet
of fime hus alsn to he cousidered. An example commonly cited to
prove the inpdeguacy of lime in the soils of South Kanara s the
poor build of the local eattlie which apparently resnlts from the lack of
¢oleinm in the feed, It may not be out of place to  mention here
that #he inelnsion of mineral mixture, as praciised on the Paddy Breceding
Station, Mangalore in the feed of eattle, was found to be yvery helpful in
improving their growth and general eondition, )

DN, Wadia in his *Soils of Indiu" gives a . critleal account
of the nature of the soils of West Const. (6). * Laterite soils, "
says the author, “ave composed of highly ferruginous and aluminous
clay, poor in alkalies and alkaline earths, lime and magnesia Deing
notably deficient.  Laterite being largely a produet of monsoconic
regions with their alternate dry and moeist conditions, leaching action in
these soils is complete, with the vesult that they are depuded of
exchangeable bases and other fortilizing constituents, giving to the soil a
more or less marked acid reaction. Because of the intensive leaching and
low base exchange eapacity, typical laterite soils are lacking in fertility
nnd ave of little value for crop production.”

Materials and Methods: With the conviction that liming may
prove the solution fo many of theills of South Kanara soils, an experi-
ment was started at the Paddy Breeding Station, Mangalore, in 1948,
to assess the walue of lime in increasing paddy yields, A split-plot
technique was employed with leaf at 4.000 Ib, per ncre and no leaf
as the main treatments, The second crop season was chosen for ihe
trial as the application of lime during the first c1op season is attended
with certain practical difficulties on account of the heavy raing and the
possibility of the lime gevting washed out of the plots. A plot with an
assured supply of water in the Jower area of *the station was sclected for
the trial.  Four replications were used, the treantments being randomized
in each replication, The size of the sub-plots was abouf one eent each
and the strain used was PTB. 19, a sclection from  the. standard local
variety of dlhilraya. Lime was applied and incerporated about ten days
belore planting, The soil from the fleld was analysed for pH wvalue and
lime content before slarting the experiment.  Lime being more an
indirect than a direes manure, it was programmed to observe the residual
effect of the application on the suceceding orop of first crop paddy and
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'1;113. experiments was conducted for a period of three seasons. The
residual effect of the npplication in 1950—'51 is under observation in the
field. The soil from each treatment was analysed after cach year's
trial.

The summary of the results of the experiments for the past
threc seasons ie presented in the following tables,

4.  Discussion: (Tables I-A, I-B and II). It is seen from the
tables that application of lime at doses of 1,000 to 3,000 Ib. per acre
resnlts in inereased grain vields of 10 to 20 per cent during the
second and third years of application. There was also a residual effeot
of lime on the subsequent cvop, though this was less conspi-
enons.  Table IT shows a rapid rise in the pH of the soil with each
vears' applieation, the treated plots Dbeing nearly wneutral or on the
alkaline side at the end of the third year as against the untreated plots
where the pH had morve or less remained constant. The effect of lime in
altering the pH is more perceptible in the leaf series than in the ‘no leaf’
serics, but statistical significance of interaction is, however. observed only
during the second year of application, The lime status of the soil has
increased correspondingly with inereased dosage of lime, The progressive
fall' in N content perceptible with increased dosage of lime is attributable
to the greater utilisation of this plant food resulting from higher yields.
This is supported by the fact that in treatment 7 (leaf 2,000 1b.) where
the average acre yield has been slightly lowered by vitiating factors, the
N content has registered a sudden rise. In other words, the fall in N
content is the direct result of increase in yields.

The analysis of the first year shows a more or less progressive
inerease in the amount of available P,0, with increased doses of lime.
No phosphatic fertiliser had been applied directly to the erop but super
phosphate had been applied to the plot at rates varying from 100 to
150 Ib. per acre during the three seasons preceding the experiment. This
aspecet of the action of lime in the soil geins added importance from the
fact that “ninety per cent of the soils of the district are deficient in
phosphorie acid * (5). It may be questioned, however, why, as in the
case of N content the available P,0O. also does not progressively
fali with increases in Fields. While one has to admit that soil
reactions are complex and olten bafiing, the explanation may lie in
the fact that the available P,0, found in the analysis may represent,
the portion rendered available cduring the period between the harvest of
of the erop in January and the taking of soil samples in April. A more
remote possibility is that the P,0, rendered available is in excess of the
requirements of the crop,

Unlike in the ense of most other manures including preen leaf,
residual effects of liming are observed even after the very fivst appli-
cation. This aspeet of the question deserves further study as it is
possible that the effeets may continue for n fow vears.

The cconomic aspect of the application of lime is a poing
which, may be mentioned in passing, The cost of 2,000 1b, of lime
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al the loeal rate works oul o shont g 80 and the average ryoh may
rightly be unwilling to invest this mnount, considering that it i ont of
proportion to the advantage gained.  The sale of lime at a sibridised rate
for mamurial purposes in South Kanara is o subjeet that may be fraitfully -
considered. Tt may also be possible for well-to-do landlords " to: invest
gome capital for two or three yenrs in the shape of liming and mako fhem
fertile in the long run. ' '

Conclusion: The trials condueted so far indieate the deeisive role
played by lime in increasing paddy vields. Severil aspeets of the applica-
tion of lime require fuller invesiigntion. The trial was condueted in the
double crop area and effcct of application to single crop areas remaiins
to be scen. Dven in single erop aveas, it is worth considering whether
lime is best applied directly to the paddy crop or indirectly by being
applied {o the pulse crop preceding paddy. The effect of liming on soil
retentivity and the eficet on cattle of straw nnd grass grown over limed
plots are worth investigation. An experiment has been started  ai the
station to investigate the deleterious cflects, if any, of the continuous
applieation of ammoninm sulphate to.the soils of South Kanara, Sinee
the chief argument agninst the use of ammoninm sulphate is thav i
depletes the soil of ifs lime content, it would he worth investignting: how
far using ammonium sulphate (indirectly) in eonjunetion with lime wonld
get off the bad effects. '

It may be of interest to know that in an experiment conducted on
similar lines at Woburn, the application of ammoninm sulphate at the
rate of 2 ewts. per acre for several years in succession made the soil
absolutely barren, the result being attributed to the acidification of the
soil.  With the same treatment, excellent crops were obtained throughout
the period on adjoining plots to whicl lime was added.  Despite the fact
that the soils of South Kanarva are highly deficient in pliosphorie acid, the
use of superphosphate on these soils does not ordinarily produce marked
improvements in yields, the poor response being attributed to the low
lime status of the soils which results in the conversion of the soluble
phosphates into phosphates of iron and. alumina. An experiment to
assess the value of lime in increasing the effectiveness of phosplatic
manures would therefore be useful. The above two problems assume
special importance today since the use of artificial manures offers one of
the quickest methods of inereasing food production,
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