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CHAPTER X
INTRODUCTION

More than ninety percent of the rice soils of Kerala
are acldic in reaction and their pH ranges between 3 and 5,5.
The degree of soll acidity, dépletion of exchangeable bases,
nutrient status and plant avallable nutrients show extreme
variations depending upon the geological position, hydrclogy
and the vagaries of tropical climate. Soll reaction is pore-
haps the most important single charactoristic of a soil which
affects the plant growth and productivity both directly and
indirectly.

Most of these sells respond to application of lima,
The general recommendation of lime may vary with pH of the
s0ll and its texture. Balanced application of NPK fertilie
zors seldom achieve sconomical increase in grain yield in
certain categories of soils. The chief causes for this lack
of response to application of balanced fortilizers are mostly
associated with some intrigueing soll phenomena prevalent in

such localitiss, not withstanding soil acidity alone.

Cropping problems assoclated with laterite and allied

solls are generally attributed to low pH, low base saturation,

low available P and high P fixing capacity and toxic levels



of Fo and Al (Ponnamperuma 1960, Mandal 1971, IRRI 1970,
Patnaik l??il and those of acid sulphate soils are due to
i;;_;;:_;;;;-salt content, Fa\and Al toxicity and associated
phosphate doficiency (Kobayasihi et al 1953, Hesse 1963,

Kanapathy 1371 b, lkehashi and Ponnamperuma 1978).

In fact, Rice culture in Kerala is beset with many
complicated localised soil fertility problems. Such 23 loCaw
tion specific problem was discussed at length in the monthly
T 2 V workshops as early as 1983 and later in the first
Reglional Workshop of NARP ({Southern Reglon) held at Vellayani,
It was suggasted that the low productivity of Pazhamchira
"Ela® {Group of paddy fields) of Chirayinkil tsluk, Trivandrum
district, bo investigated upon a priority basis,

Pazhamchira "ela" otherwise known as Melkadakkavur ela
comprises 83 hectarss of wet lznd, of which fifty hectares
are reported to be problematic. The arsa was under rice
cultivation since last sixty years. A low average yield of
about 450 kilograms per hectare and frequent crop failuraes
sincé last seven years have been reported by the farmers of
the locality and at present the farmers have started abandon-
ing rice cultivation in these lands, by switching over to

coconut by raising mounds,



Incidontly this "Ela" as well as a number of pockets
of paddy lands lying along a straight course from Murukkume
puzha through Chirayinkil, Kadakkavur and othor nearby places
are situated right upon the well known "Varkala Formation®
extending from Cape Comorin $o Gujarat. This formation is
charactarised by a lower layer of lignito and partially de-
composad organic debris., These paddy flelds, located about
2.6 km from the coast are low lying, with impairaed drainage
during monsoons and have no organised irriéation or drainage
systems. Poor dralnage coupled with unavallability of good
guality irrigation water, capillary rise of toxic salts, proe
duction of Hgs and probable formation of sulphuric acid can
normally be expected under such conditions which are charace
teristic of acld sulphate and acid saline solls, During times
of water scarcity the c¢rcp shows bronzing in small as well as
large patches and than dry up. At times the entire erop in
the YEla" dries up showing typlcal symptoms of coaplex natura.
The capillary rise of salt €rom below is avidenéed by the
appearance of white encrustatlions on the soil surface duvxing

such timaes,

Some exploratory studies conducted on these solls
raevealed that the soils are predominantly acidic with high
potential acldlty and the entire "ela® has restricted drainage.






Soveral liming experiments conducted in Kerala rice solls
indicate thatfractional doses based on limé rogqulrement at
the rate of 4 to & lime requirement give eéoncmical increase
in yleld in moderately acid solls and highly acidic soils
respectively. Since the high grade fully burnt lime shell
which is th2 commonast liming.material in Kerala is forbi-
ddingly costly, it 1s high time to think about using low
cost industrial calcle and magnesic Sve products and’othér

low grade hut effective liming materlals including silicates.

The informatlon now avallable in respoct of the
characters and causes of poor productivity of Pazhamchira
"ela" and other similar paddy areas situated nearby is very

meAALCe

The present investlgatlion and fleld trial in the

farmers field was taken up with the following objectives:-

1. To study the conditions presently prevailing in the
| area. :
2. To conduct 3 field experiment in cultivators field

for trying out the offoct of differeﬁt liming mate=
rials at % and % LR, keaping the fertilizer doses

as peor Package of Practices and to corrslate their



3.

4.

response with grain yleld with a view %o arriving at

an economical lime recommendation.

To carry out chomical investigationg of the soll and
also the analysls of rice plants including grains,
growing in the experimental plots, so as to elucidate

causes cbntributing to low productivity.

To suaagest batter fe;tilizer, lime and water manage-

- ment practlces for the optimum grain productlon with

minimum inputs, and finally to deter the farmer from

abandoning rice culture,
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REVIEW OF LITERATURE

Vast areas in the tropics have acid soils. The
acidity and low fertility status observed in most of the
red latorite and lateritic soils are caused by continuous
leaching of the bases and the resultant accumulation of
relatively'insoluble residueé, composed largely of oxides
ef iron, aluminium and silica. A&Acid sulphate solls as
describad by Park and Park (1969) are typical low producti-
vity coll characterised by poor drainage, extremdly low pH
ard the presence of large gquantitiss of sulphates and sclue
ble iron and aluminium, Thase sclls have somevhero within
32 cm dapth a pH below 3.2 for Entlsols or 4 for inceptisols
that is directly or indirectly casused by sulphuric acid formed
by oxidotion of pyrites (Fasz) or rarely of other reduced

sulphur compounds (van Breeman and Pons 1978),

In Indig}acid sulphate solls have been reported to
occur in the west coast of Kerala locally known as Kari,

Kaval, Karaoadom, Kole, Pokkali and swamp soils depending

upon +their location and occur mainly in the districts of
Alleppey, Kottayam, Ernakulam, Trichur, Palghat and Cannancre
{Subramoney and Sultumaran 1973). Liming is a key management

ractice for improving these soils. In general laterite and



allied soils and the acld sulphate solls have a low produc-
tion potential which is assoclated with several inherent
soil problems. The nature of these problems and their
amelioraticn for increased rice production are briefly

roviewed in tho following pages.
2,1, Properties of aclid rice soils
2.1,1, Physicel

Droupathi Devi (1963} in her studies of the physical
and chenical properties of Kerala soils found a negative
correlation for clay with coarse sand and fine sand, Bandyoc=
padhya and Adhikari (1968) roecorded close association botween
the rise and fall of water table and salinity in wet land rice
soil profile. Ghildyal (1969) reported that yield component
were increased significantly by increasing bulk density from
l.4 to 1.8 g en™ in low lands,

According to Kawaguchi and Kyuma (1969), Tanaka and
Yoshida (1970) and alsc van Breeman (1976) within the limits
of diagnostic criteria, acld sulphate solls vary widely in
physical and chemical »roperties. In surface soill the bulk
density varies from 1 to 1.5 g cm"s. Organic carbon varies
between 1.5 to 13%. fha texture generally is claysy and
rarely loamy and sandy, Cation exchange capacity is low

ranging from 10 to 25 me/10D g due to low pH,



Brinkman and Pons (1973) list a score; a characte~
ristic that may be helpful in identification of acid sulphate
solls, Bronzing in rice grown in coastal plain seils often
indicates acld sulphate soil., Puddling hastens tho minera-
lization of soll organic matter. Plants grown in puddled
fields are more vigorous and greoner in appearance than ufe
puddled ones, Plants on granulated unpuddled soils begin
to show nitrogen deficlency symptoms during the tillering
stage, while plants on puddled soil maintain dark green
colour {Sanchez, 1973). Richmond et al (1973) obseorved
that davelopment of cracks on soil surface promoting pence
tration of oxygen incraased soil consistency and improved

bearing capacity ¢f the soil.

Kawaguchi and Kyuma (1977) found that 40 percent of
the tropical low land soils they studied had atleast 45 pere
cent clay and such soils are not easily managed and tend Lo
be poorly aerated especlally during monsoon seasons. Kyuma
(198L1) suggested that physical properties of rice solls are
rolatively unimportant in preducing ylelds of 4 to 5 tonnes
of rice per hectars so long as adequate water is available

for the rice crop.

2.1.2. Chemical
Thenabadu and Ferndo (13966) made a deseristion of the
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rice soils and their distribution in two low land valloys
of Hawail., Soil pH of surface horizon ranged between 4.5
and 5.5 and the sub surface horizon ranged betwsen 5 and
5.5, Cation axchange capacity varied from 4.5 to 7.9
meq/100 g. Base saturation was batwesn 20 and 25 percent,

Bronzing was an important soil problem in this reglon.

Dolman and Baol (1967) while studyiﬁg histosols
found that they are oxtremely low in pH values, high in
carbon nitrogen ratio and contains logs and stumps in the
profile, All the profiles studied contained a mixture of
organic and mineral component both of which contribute to
the cation exchange capacity and acidity. Alexander and
Duraira) (1968) on studying Korala soils reported that loss
on ignition, organic carbon, total nitrogen and cation ox-
change capacity of acid soils ars negatively correlated with
soil pH.

Koshy (1970) found that carbon nitrogen ratlo ranged
from 12,17 in 2 submerged rice soll to 23.67 in Kari soils
of Kerala. Adityachaudhury and Saha (1973) in their studies
on distribution of organic matter and total nitrogen fcound
that top layer contained hicher quantitics of both. Ghosh
et al (1973) in their studies on Karl soils of Kerala reported



that these solls are ¢lay loam in texture and that the bulk
density and particle density varisd from 1.24 to 1.46 and

2.52 to 2.96 g cm“a respectively.

Sudjadi et al (1973) reported surface efflorescences
of water soluble aluminium sulphates such as sodium alum
(Na Al (804)2 12 Hzp) tamarugite (Na Al (504)2 6 H0) and
Pickeringite (Mg Al2 (804)4 22 Hzp) form under strongly cvae
porative conditions whore pyrite oxidises at shallow depth,

Abdul Hameed (1975) studicd the morphological chemical
and physico=chemical characteristics of the Kole scils and
found that the surface soils had pH values between 3.3 to
.1, EC from 0.27 to 2.39 mmhos cm+ and organic carbon 1.97%
to 5.5%% and total nitrogen 0,31% to 0.585%,

Menon (1975) describad the soll profile of the kayal
lands of Kuttanad and found a gensral trend of decrease in pH
with increase in depth., Electrical conductivity steadily ine
creased with depth. Lovels of available P was low but K was
adequate. Aluminium existed mostly in lower layers and hydroe
gen ion concentration showed an increase with depth of the
soil., Yadav {1976) reported that poaty or mineral surface
horizon of young acid sulphate soils from India, Malaya,

Vietnam and Thalland normally have a pH in the 3«4 range,
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van Breeman (1976) reported thai when potentially
acid soils are exposed to the alr in moist conditions,
strong acidification often occurs within a few wecks.
Within a fow months the pH falls below 3 or 4 and pyrite
content in the order of 3 to 6 percent may ba halved within

2 or 3 months.

2.2, S0il acidity

Pillay anid Subramonlan (1931) attributed the inforti-
11ty of kar} soils of Kerala to their low pH and high content
of iron and aluminium sulphate. An acid soil stronger than
oH 4.0 harmed higher plants directly (Arnon and Johnson 1942)

and rice was no exception (Ckuda 1952). Subramoney (1953)

tracad the low sroductivity and frequent cron failures in
kari soils to the precduction of free sulphuric acid by biolo-
gical oxidation of sulphur comounds present in them. The
resulting acidity encouraged the solubillsation of iron in
toxic concentrations, Manua et al (196%) reported that there
exlst a sigrificant correlation between pH and lime require-

ment.

Latorite solls had moderate to high acidity which
posed sorious problems in major rice growlng areas (Ponnam-
peruma 1960; Patnaik 19752. Desyite high acidity and its

-

assoclated adverse effects.on plant growth moderately acid
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sulphate solls aro often used for rice growing. IRRI (1969)
reported that in acid ferralitic soils the spontaneous ine
crease in pH upon flooding was rapid enough to overcome the

harmful effects due tc low pH,

2.2.1, Toxic effects of iron, aluminium, manganese and

hydrogen sulphide

IRON

Rice leaves containing more than 320 pom iron often
showed symptoms of bronzing according to Tanaka ot al (1965).
Bronzing disease of paddy due to iron toxicity in rad laterits
soils of Orissa was reported by Sahu (1963), TRRI (1971) re=
ported bronzing as a wide spread physiological disorder of
rice in laterite soils of India, Ceylon, Thalland, Malayesia
and Cambodia, Strongly acid socils with adequate amounts of
organic matter and reactlve ircon oxide can build un toxic
concentration of ferrous iron (Tanaka and Yoshida 1970). The
concentration of water soluble iron which at submergence
rarely exceeds 0.1 pom may rise to 50 ppm within a few weeks
after flooding and then declines and reaches a plateau
(Ponnampoeruma 1972). The soluble iron concentrations are
enhanced by the presence of salts. Thus according to him
iron toxlcity is common in submerged ultisols, oxisols and

aciqd sulphate soils in the tropics.
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Ponnamperuma ot al {1973) consldered the main dise
order in acid sulphate seil to be acidity. According to
subramoney and Gopalaswami (1973) the acid sulphate soils
of rice growlng area in Kergla are acidic, Pyrites are
found in these soils. O©Oxidation on drying and hydrolysis
of the sulphur compounds present in the subsoll release
sulphuric acld, As a result of the break down of clay
minerals in acid conditions, fresz aluminium and iron are
reloased in the profile. The subsoils in most of these soils

have sulphur and sulphur compounds,

According to Ponnamperuma (1977) the pil of acld soils
increases upen flooding and when the soil dries it decraasaes.
Aluninium toxicity and phosphorus deficlency occur in stro-
ngly acid soils especlally in zcid sulphate scils. Flooding
a soll depresses the electrical conductivity of the soil
solution of saline solls bacause of the dilution of scluble
salts.

According to van Breeman and Pons {(1978) iron toxi-
city is common in the young acid sulphate soils (sulphaquepis).
Iron toxicity is rare.in more deeply developed acid sulphate
soils {sulphic Tropaguepts) which do not produce high lavels

of Feg+ upon flooding.
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An extremély low pH below 4,0 may decrease the phye
siological activity of the rice plant and thus weaken the
root functions by which rice tolerates high iron=concentra=
tion in the soil solution (Tanaka and Tadano 1969 a}, They
conductad a pot culture experimeont and showed that a pota-
ssium deficient plant had high iron content'and axhibited
savere symptoms of iron toxicity. Iron toxiciiy may occur
in soils low in phosphorus or in silica=supplying powasr.
The iron execluding power of a hoalthy rice plant 1s B7 pore
cent (Tadano and Yoshida 1978). Alam (1981) reported that
in the presence of forric iron higher levels of aluminium
increased tho content of 2luminium in all plant parts in

barely.
Aluminium

A number of scilentists who have worked in acid seils
have indicated that calcium deficiency is a lesser problam
to planﬁ growth in acid scils compored £o the toxicity due
to aluminium. Chatterjee (1949) showed that aluminium pre-
sent on the surface of clays may ba liberated by neutral

salts (inorganic fertilizers) in amounts toxic to crop plants,

Cate and Sukhal (1964) reported that young seedlings

of rice suffered from 0.5 to 2 pom dissolved aluminium while



3 o 4 woeks old plants suffered from > 25 pom aluminium.
Coleman and Thomas (1967) reported that the reactive alumi-
niun in acid soll may be contributed by the positively charged
hydroxy aluminium polymers of various sizes and degrée of
hydration. Gta (1968) reported that bronzing of paddy was

due to high aluminium content and calecium deficioncy.

Sumnor (1970) conducted pot oxperiments with sudan
grass in some acid sandy soils from Natzal and found toxic
amounts of exchangeable Al in the subsolls as the cause of
low crop yield, Erico et al (19?9) and Farina et al (1930)

also obtained similar roesulis.

Hellas and Coppenet {1970) assessed exchangeable alue
minium in soils of Britany and reporied that in horizons of
uncultivated soils with a3 pH of 5.5. contained 1 to % me of
exchangeable aluminium per 100 g soil, exceoeding the amount

of total exchangeable bases.

Black (1573) noted that poor crop growth in acid soils
was dirsctly correlated with aluminium saturation of the
solls ard that pH had no direct effect in plant growth oxcept
at values below 4.2. Wright (1937) censiéaxeﬁ internal pre=~
cipitation of phosphorus in plants by aluminium to play an

important rele in the poor development of certain plants




| {a
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grown in acid soils. The corrective action of application
of superphosphate in acid soils was attributed largely to
the internal precipitatlon of aluminium by pheosphorus with
gsufficient P remaining for motabolic activitiss of the plant,

Thawornwong and Diest (1974) reported that the cone
cantration of 2 ppm aluminium was lethal, cnly to young rice
seedlings and that plants which had passed the seedling stage
were not affected. Instances of seedling injury duec to very
high aluminium concentration have been observed in some of
tho typlcal acld sulphate solls of karl region of Kerala.
Sanchez (1976) hos stated that hydrogen ions produced by
organic matter decomposition were unstable in mineral soils
bacause they reacted with layer silicate clays roleasing oxe

changeable Al and silicic acids.

Karthikakutty Amma et al {1979) found that IN K1 oxe
changeable aluminium In rice soils of Kerala ranged from

853700 ppm and water soluble from 1 to 16 ppm.

Bloom et al (1973) found that concentration of aluminium
in soll solution is a function of pll. Exchangeable aluminium
in soils form an important source of soil acldity. Das et al
(12976) obtained similar results. Exchangeable aluminium status

was reported as 2 sultable criterlia for determination of lime



18

requirement by Reeva and Somner (1970 b} and also by
Cochrane et al 1983),

Farina et al (1980) found ithat yield and aluminium
content of the tissues were exponentially related irrespat
tive of the lovels of P anplied, StronglAl - P and Al - Mg
antagonism were noticed at both high and low pH values,
They further postqlated that many of the anamalous rosults
ascribed to such factors as micronutrioent or phosphorus une
availability could he explainad on the basis of the observoed
antagonistic offect. '

Blamey et al (1933) have also roported that aluminium
in solution markedly meducad root elongation as well as ab-
sorption and translocablon of nutrients to the plant *ops.
Alice Abraham (1934) in 2 sclution culture sxperiment obser-
ved that with increase In the aluminium concentration, the
root glongation was adversely affected. Shortening and
branching of roots and onset of anatomical modifications were
more cousplcuous from the 40 ppm level of aluminium in the
nutrient solution. A high aluminium level affects cell di-
vision and hampers uptake of P, Ca and K. Singh and Aleoshin
{1983) reported that one of the possibilities of liboration

of aluminium ions in KC1 extract appears to bo the dissoluyew



tion of surface of the acidic clay minerals of the soil,

They also observed that organic matter acts as a protector

of aluminium lons, oxidation of which leads to considorabls
increase in its concontration. Alice Abraham (1984) invese
tigated the reloase of soluble aluminium in soils under
submerged conditions and its effect on rice. The stu@y has
revealed that the majority of rice scils contain appreciable
1ovel of exchangeable aluminium capable of producing aluminium
toxicity conditions of varying degree. The usuzl practice

of flooding the soil aftor treatment with lime though reduces
the severity of the problem, does not complately eliminate it
in the highly acidic Yari soils. The rice crop under such
conditions ¢an produce only a lower yiald of grain and straw

having a comparatively lower nutrient content.

Because aluminium concentrationsare harmful even
bafore they cause visible toxicity symotcms (1ntrav@iﬁa1
orange = yellow discolouration of the tips of older leaves
followed by brown mottling) and because the aluminium cone
tent in the plant do not necessarily reflect aluminium toxi-
city, the disorder is nasily overlooked. Aluminium is PO
bably harmful in most acid sulphate soils just after flooding,
and aluminium toxicity may persist in soils showing little or

no increase in pH after flooding (van Breeman and Pons 1978).
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Manganese

Moormann {1963} in his investigaticns on acid sviphate
soils showad that the excess manganese concantratioh and its
increased solubility cause toxicity to rice plant, Kaonwar
(1975) reperted that total Mn in Indian scils vary from 92 =
115990 ppm, but the majority of Indian soils contain 300 =
1600 ppm of Mn., For am acid scll the amount of exchangeable
¥n plus water soluble Mn was 2.8 to 15.6% of the total. Studies
conducted by Alyer et al (1975) and Rajagopal ot al (1977)
showaed that the avallsble Mn content of Kerala State ranged
from 0.2 to 220 ppm. Exchangeable Mn was not found to be
deficient in the districts of Aileppey. Kottayam, Gullon

and Cannanorea.
!{28‘

Subramoney (19565) obsefvad that symptoms ¢f physiolo=
gical diseaso in paddy known lecally as '"Kuttipachilt, in
Kerala had symptoms simllar to those seen in st injury,
Tanaka and Yoshida (1970) reported that plants affected by
akiochi are susceptible to Helminthosporium leaf spot and
infection with this fungus can be taken as an indication of
"ackiochi®, IRRY (1973) reports that harmful concentration
of hydrogen sulphide may be present in acid sulphate soils



and 1nnacid solls low in active iron during tha first few

wooks after flooding but not later as generally supposed.
2.2.2, Nutrient status, stress and uptake from aeid soils

According to Albercht and Smith (1952) soil acidigy
is only a condition of nutriont deficiency preodominantly
of calcium, But Santos and Doss (12656) are of opinfion that
low visld of rice in zcid solls were not due to Calcium dee
ficiency but due to decreased availability of P and toxic

lavels of aluminlum and iron.

'Rodrige (1962) working on Coylon scils found considere
able loss of nitrogen by denitrification in submoerged soils.
#oorman (1962) observed that the acid scils with considerably
high content of sulphate showed extreme variability in soil
reaction, Ray Chaudifury and Mukherjee (1941) and Chandler
(1951) reportod that aclidity coupled with high content of

sesguioxides will favour maximum phosphorus fixaticn.

In five West Bengal acid soils with pH varying from
4,3 to 6.3 Kar and Chakravarthy (1969) showed that 30 to 50
percent of the added soluble phosphate was found to get fixed
during the crop growth and analysis of soil showed apprecize
ble increase in aluminium phosphate, iron phosphzte and to

a lesser dsgree occluded aluminium phosphate,



Tanaka ot al (19958) studled the nutrient absorption
by rice plants. They found that growth and yleld were obti—
mal with 5 to 10 ppm Pé@s and 20 ppm K,O. Low phosphorus level
below 5 ppm produced stunted growth, poor tillering reduced
sarheoad formation and conseguerntly low grain yield, The
leaves wera blulsh green in colour and the stem base devew

loped a ourple stroak.

According to Park ot al (1273) Phosphorus deficiency
is the most important disorder in acid sulphate soils. In
moderately acid sulphate seoills of pH 4.2 t0 4.5 low phospho-
rus 1s the main growth limiting factor (Motomura et al 1975).
On such soils P alone can double rice yleld,

Tripathi and Pandg (1971) found convincing svidence
that at low soil pH, uptake of nutrients particularly phos-
phorus, calclum, mangancse and potassium was reduced because
of oxcess soluble aluminium. Results obtained by Goswami
et al (1976) support this view. Reported 1lls of acid sul-
phate solls include low pH per Se; toxicity from aluminium,
iron, hydrogen sulphide and carbondioxide; salt injury,
toxicity of organlc acids at low pH and deficiencies of phose
phorus and microhutrients and a low gensral nutrient status

(Ponnamperuma et al 1973, Bloomfisld and Coulter 1973).
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Ponnamperuma (1978) suggests that a pH of about 6.6
and Eh of 0.3 to 0.14 zlong with specific conductance of

1 2t 25°C are most favourable for nutrient

about 2 mmhos cm
uptake by the rice plant. Hg states that under such condi-
tions the awvallability of N, P, K, Ca, Mg, Fe, Mn and Si is
high: the supply of copper, zine and molybdenum is adequate
and injurious concentration of aluminium, manganese,iron,

carbondioxide and organic acids are absent,

Kabeerathumma and Patnaik {1978) studied the effact of
submerganco on the avallability of toxic and deficlent nutri~
ents in acid sulphate solls of Kerala. It was noted that
flooding resulted in an increase in soil pH and the extent
of increase was detcrminéd by certaln inherent charactors of
soll. The exchangeable ircn content incroased and reached a
peak value after 30 days and thon decreased. The ovarall
effect of submergence was towards an increased availability

of calcium and potassium.

2.3, Effect of different types of soil amondments on the
amelioration of soil problams.
Silicatos
Although silicon is not normally classified as an

assentisl clement for plant growth 1t a2ppears necessary for
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good rice yield, In Japaﬁ'and Korea significant quantitiss
of silicates containing fertilizers are used. The gilicon
enhances resistance to lodging, to pests such as stom borers
and to disease such as blast. Slag that contains calcium
silicato is used as a silicon source; rates of 1.5 %o 2 t/ha

are applied,

Subramodi {1965) has suggested the use of magnoesium

e

silicate in acid sulphate soils of Kerala to prevent the pro=
duction of hydrogen sulohide and other {touic factors. Reeva
and Sumner (1970 b) showed that response to calcium sulphate
and calcium silicatoe in oxisols in Nztal was due to the alimie
nation of aluminium toxicity and consequent improvement in
phosphofus uptake by plants rather than to any improvement

on the rate of P supplied to soils. For the liming of stron=
gly acidic top soils (pH 3.6 to 4.2) slow acting wollastonite
{calcium silicate) is considsrod more suitable than calciume

carbonate at the rate of 3 to 6 t ha"l (Park gf al 1971).

Vijayakumar (1977) conducted a flold experiment and a
pot culture experiment to study the effect of magnesium silie
cate and lime individually and in combinztion on the growth,
vield and composition of rice, in Vellayani. He observed
that in the pot culture experiment and in £iold exporiment



23

also, 607 kg ha™t
of spilklets, number of filled grains and thousand grain

of magnesium silicate increased the number

waloht. The yleld of arain and straw showed a tendency to
decrease with Increasing levels of magnesium silicate though

not significantly.

Karunakara Panlcker (1980) studled the utility of
magnosiumn silicate for ricg in Kuttanad gsoils. Steatlte was
applied in uniformly limed soils at the rate of 100 kq,

200 kg, 300 kg and 400 kg per hectare. The yield of ¢rain and
straw ghowed increase with statistical significance at 400 kg
per hattare, There was a decrease in the NPK and Ca content
of grain and straw,while Mg and S1 content increased with ine
croasing levels of steatite. The uptake of NPK and Ca was
not linear with the varying levels of treatment but magnesium
and silica uptake was linear with increase iIn the levels of

traatment.

Bhushakthi

To evaluate the effect of calcium, magnesium and
silica containing soll amendment viz., Bhushakthl on tho yield
of rice, a trial was conducted at Rice Research Station,
floncompu, The results Indicated that the material had no
effect on the yield and yield attributes of rice under soil
conditions in the Moncompu farm (Anon, 1981),
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Lime _
Application of lime micht help in correcting soil
acidity, improving microbial activity, bringing about favour-
able physlochemlcal chéﬁgas and also prevent the release of
toxic mutrients like iron and. aluminium. The literature re-
foring to the application ofllime is very vast and hence only
very relovant aspacts are reviéwed here. Ponnamporuma {1969) .
found that physiologicasl disorder arising out of excass iren
and manganese ¢an ba corrected by application of lime and he
got strikingly increasing yleld of paddy due %o liming of
acld laterite solls of Ceylon, Subramony and Nambiar {1969)
reported a high response to liming in acid sulphate solls of
Kerala and thay suggest that liming iz a key management prace
tice for improvement of such acid soils., Park et al (1971)
studled the effect of lime on growth of rice and changes in
pHs Eh an? ferrous lon and aluminium in acid suiphate soils
of Korea, They recommonded the use of silicate fertilizers
and organic matter ospeclially rice straw, split application
of red earth or mud with a high clay content, to improve these

soils,

A o
Baumgartner et =l (1974) reported that liming incre-
ased dry matter yield and total yield and total nitrogen
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content of the plant 1rrespeétive cf the rates of liming.
Amellorative measures like application of lime and repeated
flushing with fresh water often improved the acid sulphate
golls and produced good yield in the ensusing season, But
vory often problem roappears on drying of the soll after
harvest.‘ For such soils Kuruvila and Patnaik (1973) proe
posed the use of amellorants particularly magnesium ¢arhow
nate and magnesium silicate where the resultant sulphates
formed by interaction were more soluble than calcium sulphate

formed when lime alone was added,

2.3.1. Effect on physico=chemical characteristics
. of soil

The beneficlal offect of lime for crop productivity
has long been rocognised (Bussel 1937) and the effects of
altored pH on plant nutriﬁion have bacn discussed for many
yoars (Pearson and Adanis 1967). It was noted that soil
tilth was sometlmes improved by corrective lime application
and this result was atiributed by Baver (1956) to indirect
offoct of liming.

Oldershan and Gardener (1949) reported that iiming
improves the soll texture causing the soll to bshave like a
heavy soil. Bekharl et al (1957) found that liming incroce
sas tho porosity of the soll and decreases soil disporson

and resistance to ploughing.



Allaway (1957) reported that toxic offect of iron and
alunminium can bé corracted by applicatlon of lime, Increase
in pH of laterite and assoclated solls due to application of
lime was reported by soveral investigators like Mitsui {199%),
Mandal et al (1966), Patnalk gt al (1968), Singh at al (1970),
Prasad et 3l (1971), Padmaja and Varghese {1972) and Hanes
(1973).

Mandal (1971) classified the rice crop as the least
rosponsive to application of lime. Lack of response to lima
applicsticn on growth and yleld of rice was also reported in
saveral instances (IRRI 1968, Lelte ot al (1970) and Khanvilkar
&t al (1979). Koogh gt al (1968) found a significant decrease
in graln yield due to limsstons applicétion.

Beater (1945) recorded changes of soll pH for a period
of 13 months in 2 number of solls consequent on liming. Incre-
ase of pH 1s related te the mechanical composition of the soil
and native calcium adsorbad by them. Kabeerathumma (1969) has
reported that optimum dose of lime for maximum cfficlency is
half tho lima‘requirement for the karapadom and full lime ree
quirement for the karl soils and substantial increases in
yield were recorded in rospect of koth the grain and stiraw in

fractional levels of liming.



Bandyopashyayq, {1973) conducted pot experiments on
four typical acid soils with pH from 4.9 to 5.4 and CEC
from 3.6 t0 6.2 meq/l00 g. He concluded that thers is no
noed for liming the rice crop on submerged soils unless the
soils are below pH 5.0 and high in exchangeable aluminium,
Haynes and Ludecko (1981) observed that liming resulted in
an increase in the exchangeable calcium, and percent base
saturation with concomitant decrease in the levels of ox=

changeable aluminium iron and manganese.

Nair gt a1 (1957) found that a ecomblnation of lime,
Pépa and organic manure provides a congenial condition in
an acid soil for enhanced microbial activity and plant growth
which in turn results in improving the fortility of the soll.

Availability of nitrogen was increased in limed soil
due .to enhanced minerslization of organic nitrogen by incra-
'asing microblal activity of soil {Abichandini and Patnaik 19581,
Sréﬁvastava‘ggngL 1972). Actinomycetes population increased
by 20=30 percent in the limed soil, while the fungal micro-
flora showed a decrease from 5 to 25 percent (Cblisami 1973).

2.3.2., Effect on availablility of N and P,

The data reported by Volk and Bell (1944) showed a

marked decrease in the loss of nitrogen and also indicates
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that liming reduces the leaching losses of nitrogen, causing
thereby an increase in the residual effect of added nitrogen
to subsequent cro@. Aslander (1952) concluded that additien
of lime will enhance the raie of decomposition of soil organic

matter, resulting in an increased mineralization of nitrogen.

Mitsui {1953) showed that lime application on submarged
soll iIncreased the ammoniacal nitrogen three fold within 21
days. Subramonoy {(1964) reported that application of lime
accelorated oxidation of organic carbon resulting in decreass
in carbon nitrogen ratio with a conseguent increass in N nine-

raiization.

According to Kaowaguchl and Kyuma (1969 b} the benefit
of line and phosphorus applicatlion may in part duo to incre~
ased supply of N by stimulation of amonification and microbial
fixnatlion of N, processes that are strongly hampored in unomone

ded acid sulphate soils.

G.‘nd MI”e'Z’

The investigations of Cook ,(1935) showed that increased
availability of P resulted in an increas2? in base saturation
due to liming over a period of one to 20 days.fﬂhim’study
further 1ndica£ed that increasing doses of lime added to acid
soil-canséquantlv lowers the power of soil to fix added solue
ble phosphate. Ghanl and Aleem (1942) studied the effect of

liming on the P transformations in acld soils and their cone



clusion was that greater avallability of soil P caused by
limlng is due to the decomposition of organic P compounds
in the seoil. |

N

Ribertson‘gg.ggk(l9ﬁ4):on the other hand, reported that
only solls low in rosidual P and hicgh in sesqioxides gave
incroased P avallability on liming and there was no intore

action of lime and phosphorus,

Liming increaged P availsbility by increasing the
hydrglvsis of phosphé%e minerals like varlcite and_atrengite.
by incregsing mineralizatiens of organic P and ﬁhrough dow
croasing P fixation by iron and aluminium 4n acid soils {Dhar
and Singh (1993), Koshi anad Brito (1961), Mandal at al (1966);
Janik snd Schiachl (1973)).

Gupta (1938) noted that liming in general increases
available P in the soil. The baneficlal offect was found
to be maximum at the early stages of growth of the rice plant
~ and was minium at the flowering stage. Kurup (1967} from
his fertility investigations on rice soils of Kuttanad conclu-
ded that lime applied a2t full lime reguiremont maximise P
svailability. |

Kabeorathumma (1969) reported that lime application
enhances availability of P in both Karli and Karapadom soils.

Knhanna and Mshajan (1971) obsorved that in acid soils added



phosphorus was transformazd mainly into Al-P and Fe«P,
Kabserathunma et al (1979) indicated that the efficiency

of superphosphate can be improved by mixing it with lime
Just bafore application so as to reduce reaction of water
soluble P with Fa, Al or Mn fractions and consequent reduc=
tion in its availability. She has roported that a dose of
lime and superphosphate. at the rate of 60D kg and 330 kg

por hectare regpectively for rice in Kerala are sufficient,
2.3.3, Effect on availability of K, Ca and Mg,

Enhanced K availability on liming due to increased
release of K and 1ncr9aﬂed K activity was reported by Hoover
et al (1948) Pratt et al (1956) and Mandal and Sinha (1968).

York and Rogors (1947) reported that calcium addition
enhances the rolease of noneoxchangeable potassium while
fixation of applied potassium is encouraged. Maclean (1956)

" in his &nvestigations on the influence of lime application to
soils and the availability of potash and othor cations did
not £ind any appreciable effect on tho exchangeable potassiuvm
duz to liming, Accoxrding to him increased yield could bs got
if potassic fertilizers are also applied in conjunction with
lime. Long et al (1973) raoported that there was no dsfenita.
effect of lime on K availability in limed soil. Howover signie
ficant reduction in K availability in limod soil and was re=



ported by Aoppll and Harrach (1971). Sreedeviamma and
Aiyer (1973) reoported that the Karl soils showed highest
amount of potassium fixation and the kole soils showed the

least smount of potassium fixation.

Dunn (L943)'foﬁnd from chomical analysis of the forage
from a green house experiment that the avallable calcium supply
was increased in proportion to the amounts of lima applied.

The reosults of investigation by Heslsp (1951) and others in-
dicated that the benaficial influence on crop production
obtalned by liming was not due to the nutrient offect of

calcium but was assoclated with changa in soll reaction.

Lysenko (1957) reported that a combination of lime,
phosphate and organlic¢ manure provide congenial condition in an
acid soll for microbial activity. Incroased availabllity of
calcium due to liming was reported by Kothandaraman and
Mariakulandal (1965); Prasad et al (1971).

According to Kobayashl et al (1956) magnesium applica-
tion had little effect on yield and silicon content of rice
crop. Calclum carbenate was found to reduce the exchangsable
magneslum in seil while eolcium silicate increased exchangéable
magnasium though it had no significant offect on the magnesium
content of plant {Tammi and Matsuyama 1972). Liming also causod
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~ vertical and slightly lateral migration of calcium and magnee
sium in soils (Morelli et al 1971).

Thenabadu (1969) reported that rice responded to liming
of a ¢lay loam (pH 3.3) and 2 sandy loam (pH 5.1) of Srilanka
but did not respond to liming of a humic clay loam (pH 5-4).

2.3:4, Effoct on iron and aluminium.

Schimehl ot al (1950) observed resuced concentration
of both iromn and aluminium and also manganese in plants due
to liming. Nikistikina (1931) showed that ezchangeable alumiw
niun content can be decreased by application of organic matter
in the form of farm yard manure, Valmis (1933) concluded from
his studies that failure of plants to grow properly in acid

soils 1s dus to the presence of aluminium in soil.

Moskal (1939) showed that the appearance of mobile
aluminium was countoracted with corresponding reduction in
s0il acidity by the annual application of twanty tonnes per
hectare of.farm yard manure. Decreased aluminium toxicity
on liming was reported by Thomas (1950) and alsc by Takabshi
(1?63).

. Juste (1964) raéorted decrease in aluminium concentrae
tion of plants due to liming of the soil. Reova and Somner
(1970 a) found that response to lime, calciumsulphate and



calcium silicate was due to the elimination of aluminium
toxicity and consequent improvement in phosphorus uptake by
plants rather éhan to any improvement in the rate of phos-
phorus applied to the soil. According to Beaer et al (1972)
and Wang (1971) limo reduce the toxicity of Fe and manganese
by reducing their solubility under water logged conditions
by precipitation as their hydroxides.

Martin et al (1977) suggested that liming to bring
soll pH to 4.3 » 5,7 and to reduce exchangeable aluminium %o
1.5 me per 100 g soll was a more valld meons of increasing
yields than by raising soil pH to noutrality. Maximum response
to liming was obtalnaed when the aluminium saturation fell
below sbout 2 percent (Anon 1979)..

In an incubation oxperiment with eleven acid soils
Brauner and Catani (1967) found that addition of CaCo, at
100 mg and 300 mg per 100 g soil detreascd both aluminium
and titrable acidity and increased the pH of aquaous sussen=
sion. Similar results wers obtained by Alley (1981} and also
by Bache and Crooke (1981).

. Iron toxicity on strongly acid soils has been corrected
by liming (Pormamperuma 1938); MNhung and Ponnamperuma (1985);
Park et al 1971) and by the addition of Wollastonite (Park
and Kin 1970). ‘
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Iron teoxicity ﬁas the most important single soil
factor which limited yleld of now rice cultivars on acld solls,
In a2 study on three acid soils the addition of orgenic matter
sorvad as an ameliorant for iron toxic soils and the severity
of plant toxicity symptoms was reduced., Sahu (1968) suggested
provision of drainage, soil application of lime, phosphate and
potassium and foliar application of urea to overcoms bronzing
disease of rice due to iron toxicity. He alsoc reported decre-
ased iron concentration in paddy straw from limed laterite
soil (IRRI 1970). |

IRRI {1971) suggested flooding the soll for considerw
able length of time preferably with addition of organic matter.
$0 hasten reduction, bafore puddling and transplanting of rlce

0 overcome ircn toxicity.

Tadano (1976) based on a study of factors affecting
iron concentration in soils rzcommend drainage and intore
mittent irrigation, use of fertilizerg)particularly P and
calcium silicate, salt removal from highly saline soils and
increasing the root to shoot welght ratio by cultural prace
tices and plant breeding. '

2.3.5. Effect on nutrient contents ond uptake by the crops.

Nambiar (1960) and Mandal (1971) reported beneficial
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effects of Lime application on the nitrogen nutrition of rice
grown on laterite and latoritic soils, Varghese{(1963)noted
that the niirogen contont of grain and straw of rice was appro=
ciablv{increased by the application of lime. Prateep and Sims
(1972) concluded that the nltrogen content and Ca content of
grain were greatly enhanced by nitrogen and calclum fertilizae
tion whereas, lime lowered the concontration of nitrogen in the
grain and straw. Kabgerathumma (1969) could obtaln a notable
increase 4n the uptake of important nutrients like N,P,Ca and
Mg with increasod dose of Iime by rics variety -~ "Culture 28%,
Application of fartilizer nitrogen increased the niirogon cone
tent ond its uptake in presence of lime Throp and Hobbs (1956)
Chew ot al (1976),

Hunter (1949) observed an increase in the phosphorus
contont of alfalfa as calcium/magnosium ratio decroased, In
the presence of ca;cium; magnesium had little gffect on the
uptake of phosphorus, Basak et al (1961) noted a reduction
in the phosphorus concentration in oate by the application of
lime,

Chang et gl (1971) roported a proaressive decrease in
the phogphorys content of plant with the increasing rates of
lime application., On the contrary Bher et al {1970) obtained

signlficant effect on the uptake of phosphorus and manganese
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and the uptake of calcium, was directly proportional to the

lime content of the soll in paddy and Jowar plants, Mandal

ot al {1966) and Padmaja and Varghese (1972) reported 1ncrea-u”|é
sad phosphorus uptake by rice in limed soils. Ryan cﬂﬂjb\ezg?s)
found that sach increment of lime significantly increased the

phosphorus uptake by Italian rye grass.

Koshy (19&0)‘found that potassium content of plant
was dacreased by the application of high levels of calcium.
Similar results were obtainad for poctassium as well as phose
phorus by Sivan Nair (1970)zlso. Than (1959) obsefved incre-
aged potassium uptake when lime was used with NPK fortilirzers.
On the contrarg,gecreased potassium uptake by rice also wss
reportsd by Sahu (1968) and Singh et al (1970) by liming.

Increased calcium uptake as a reosult of iiming was
reported by Mandal et al (1968) and Patnaik ot al (1968). But
Basak et al (1961) did not get any increase in the uptake of
calcium due to liming. HKrishnaswamy and Raj (1975) observad
that the calcium content and its uptake were enhanced by Lime

plus fertillizers plus organic matter,

Borgomann et al (1967) roported that liming of acid
soils often resulted in considerably increased ylelds arnd is
more effective than N P K fertilizers. Ragland and Coleman

(1959) noted marked improvement in root growth when sufficient
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1imo was applied to hydrolyse exchangeable aluminium and it
was only 1/6 th the asmount requirad %o raise the soil pH %o
6.5, Wang {1971) xeported that graln and straw yield of rice
increased by 23% and 274 respectively by the application of
1imeo at 5 ¢ n! on a submerged lateritic soil of pH 4.3 and

low in base aaturatibna

Kabasrathumma (1969) noticed that the uptake of Mg
increased with liming wherscas a decrceased trend was observed
by Butorac and Uscumlic (1975). However the hourly rate of
calcium and Mg uptake decreased markedly with increasing plant
8ge.

2.3.6, Bffact of silica on the avsilability and uptake of
nutrients by plants,

Experiment conducted at Raeglonal Agricultiural Research
Station Pattambl (Anon 1973) showed a nornesignificant increasec
in viold by the application of magnosium silicate at the rate
of 100 kg ha~’, but the dose of 200 kg ha™' tond to reduce
yield, Yoshida et al {1962) reported that silicon was not
essential for growth and ti1llering in rice but was beneficial

during repreductive stage.

Experiments conducted at IRRI (Anon 1963) showed that
increased yields could be obtained by the addition of silica

in the forms of calecium and magnesium silicate st the rate of



4u

100 kg/hectare. Monay (1954) reported marked increase in
grain yield of rice by the application of magnasium sllicate.
Sadanandan and Varghese (1369) found that calcium - magnesium
silicete was botter than sodium silicate 4n increasing grain
vield,

Kobayashi et al (1956) obtained an increased percone
tage of nitrogen in rice due to slag application. Ishaburo
Naga (1959) claimed that the absence of silicon, increased
the nitrogen content of rice plant. OQOkuda and Takahashi
{1964) reported that phosphorus uptake of rice plant was
slightly dacreased with increasing supply of silica.

Silva (1971) found that silica played an important role
in phosphorus metabblism and in the correction of nutrient
imbalance. Takijima ot al {1959) and Sadanandan and Varghese
(1969) noticed increased absorption of potassium by the appli~
cation of silica to rice. But Islam and Saha {1969} reported
that the application of silica decreased the potassium content

of rice plant.

Halias a nd Parish {1963) opined that the silica uptake
from scil was influenced by the iron and aluminium content of
the sofl. Tanaka and Park (19665 Vijayakumar (1977) noticed an
increasesd parceﬁtage of silica in ths leaves and shoots due to

the application of silica.
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Sadanandan and Varghese(1969)obtained an increase in
the uptake of calcium by rice plant when silica was applied -
ag calcium magnesium silicate. Takijima ot al (1970) noted
that silica application resulted in increased uptaké of magnow
stum by rice. They found that at the early tillering siage
the leaf blades of rice plants were seen visibly droopy for
soma weeks. Tha height of plant and tlller couni wore low
gven at maximum tillerling stage (Okuda and Takshashl 19692},
As the silicon supply incroeased;phosphorus uptake by rice

plant slightly decreased,

According to Okuda and Tekahashi (1962 a) silicon
supply greatoly decrsased the excessive uptake of iron and
manganese by rice but did not decrease aluminium uptaks. It
was understood that silicon promotes oxidation power of rice

2+ on the surface of roots.

roots and oxidisaes and deoposits Fe
Thug,silicon raeduces excessive iron upbake, Silicon was azlso
found to hasten the time of heading, Silicon increases Trow
slstance to pests and diseases, maintalns a balanced wator
gcononmy, keeps the leaves errect and increases photosynthetic
activity (Yoshida 1973). Alice Abraham (1934) reported that the
use of steatite and orgenic materials along with lime was found
to be very offective In suppressing the ralease of exchange-

able aluminium in 2 highly aclid seoil.
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CHAPTER 1IIIX
MATERTALS AND METHODS

The nature and maanitude of the soil problem in
DPazhamchira ola” in Chirayinkil taluk, Trivandrum district
was investigatod by carrying out a careful study of the soil
and by conducting two fiold expsriments using different soil

amendments,.
3.1. S0il gtudles

The study included the examination of typiecsl soil

profiles and surface solls from the aroea.
Profile studies

Since the main feature of the investigation was the

conduct of field trial, anly two profiles were described and

. investigated thoroughly, Exploratory pits to a depth of 82 em
were dug at ten sites about 300 meters apart Lo oxamine varie
ation if any in profile characters. Since no marked differcne
caes was observed among the different profiles only two soil
profiles {0=82 cm) wara collectad one from the site solected
for the fisld experiment and ancther abqut 750 meters away
from the first site for detalled investigations. Tho field

degeription of the profile was done based on the proforma
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prescribed by the FAC for soll survey and classification
(1973). Composite soil samples from each horizon were
collected, thoroughly mixed and put seperately in polythene
bags and brought to thz laboratory for analysis.

Surface soil

Fifty samplas of surface soils (0=15 cm depth) ropree
senting the problem soils of Pazhamchira %ela® were collacted
randomly during the first week of February 1984 immediately
after the harvest of the secohd crop of paddy., The frash
samples were sorially numbered and packed in polythena bags
brought %o the laboratory and the pH and EC were recorded.
These samples were then air dried, powdersd with a wooden
mallet and passed through 3 2 mm sieve and stered in air-

tight plastic jars for further analysis.
561) analysis

The air dried solls from the different horizons of
the soll profiles and the surface soils were analysed to
determine the mechanical composition, pH, EC, organic carbon
lime requirement, CEC, total nitrogen, available nitrogen,
available phosphorus, exchangeable calcium, magnesium,
potassium, sodium, iron, aluminium and water soluble alumi
nlum. Fifty more soil samples also were collected after the
dry spell in May 1984 before the ccmmencement of Kharif crop
to study the seasonal wvariation in pH and EC.
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3.1.1, Mechanical analysis

The proportion of different fractions viz; coarse
sand, fine sand, silt and clay were estimated by the
Bouyoucos hydrometer method (Bouyoucos 1962) after removal

of organic matter by hydrogen peroxide treatment.
3.1.2. Elsctro chemical properties
3.1.2.1. Soil roaction (pH)

The pH of frosh and air drled samples was determined
in a 1:2.5 soil water suspension using a Perkin Elmer pH

meter with glass and calomel electrodes (Hessee 1971),
3.1.2,2, Eloectrical conductivity

The electrical conductivity of the solls was doter-
mined by introducing a conductivity coll into the clear
supernatont solution of the same soil suspension used for
pr measureoment using a direct reading ELICO conductivity
bridge.

3.1.3, Chemlical analysis
3¢le3.1. Organic carbon

Crganic carbon was dotermined by the method of we%k
digestion as proposed by Walkely and Black (Jackson 1967).



3,1.3,2, Lime requirement

This was determined by SUP buffer method (Shoemaker
&t al. 1961},
3.1.3.3. Catlon exchange capacity (CEC)

CEC was detormined by saturating the soil with nautral

normal ammonium aceiate as proposed by Jackson {1273).
3.1:3.4. Total nitrogen

Total nitrogen status of the soll was determined by
the microkjeldahal digestion and distillation mothod (Jackson
1973).
3.1.3.5. Available Mitrogon

" Avajlable mitrogen was determined by the alkaline
permanganate method (Subbiah and Asija 1955).

3,1¢3.6, Avallable phosphorus

'~ The available phosphorus content was determined by the
chlorostannous reduced phogphomolybdic blue colour method in
hydrochloric acid system after extracting the soil with Bray
Ho.l roagent {(Jackson 1973).

3.1.3.7. Exchangeable cations (Ca, Mg, K, Na) .

The exchangeable catlons wore dotermined in neutral

s
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normal ammonium acetate extract of the soll after destroying
organic matter by treatment with aqua regla (Jackson 1973).

K and Na weré estimated using an EZEL flame photometer and

Ca and mg using a Perkin Elmer 3030 Atomic Absorption Spectrow

photoneter,
3.1,3.8. Exchangeabls iron

DIPA extractable iron was determined in the 0.005 M
DTPA extract (Virco 1959) of the soil using a Perkin Elmer
3030 Atomic Absorption Spectrophoiometer.

3.1.3.9. Exchangeable aluminium

Exchangeable aluminium was determined in Normal KI}
(Jackson 1973} extract. For this five gram soil was shaken
with 30 ml of Normal KOl solution for 39 minutes. Centrifuged
the mixture for 10 minutes and decanted the supernatant
solution, The extraction procedure was rapeated once again
and aluminium in the extract was measu?ed using a Porkin Elmer

3030 Atomic Absorntion Spectrophotometer,
3.l}3.10. Water soluble aluminium

Viater soluble alumlnium was determined in the 1:9 soil
waﬁer'extract using Perkin Elmer 3030 Atomic Absorption SpeC=

trophotometer.
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3.2, Fleold experiment

‘tith a view to finding out the officiency of various
soil amendments an experiment was laid out in the fiecld of
5ri.V.Gopinathan Nair, Kolianvilakcm. Pazhamchira, Mel-
kadakkavur of Chirayinkil taluk wheore tho soil problem has
been concurrently observed, Three liming materials viz,,
Ca0 (burnt lime).“Bhbshakthi“ and steatite (Magnesium sili-
cate) ot % and ¥ Lime requirement rates were tried during

the Kharif and Rabl season of the year 193435,

The general cultural practices and season war details

are classifled and prosented below,
3.2,1s 5ite and cropping history

The"Pazhamchira ola® is situated near the Kadskkawur
Rallway station and about 400 moters from the rallway tract,
The “"ela" is divided by a central drainage cum irrigation
canal which starts from the "Pazhamchira®™ an earthern dam at
the eastarn boundary ¢f the ela., The canal empties the water

into the adjoining Anjege backwater.

The "ela” (group of paddy fields) 1s a !ink 4n an
interrupted chaln of low lying paddy fields running along

the seacoast which incidently is situasted along the "Varkala
formation®, 1his is evidenced by the presence of large
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quantitiss of orgenlic matter and woody materlals just below
the surface soil, The water raceived through the monscons and
that is stored in the "Pazhamchira" are the only source of

irrigation for paddy fields,

Very severe burning of the crop in patchaes resuliing
in a heavy loss in yield is quite common during drought con-
ditions. White salt encrustations are alsc noticed as patches

on the soll surface where the crop has dfied up.
3.3.2, Soil

The soll belongs to the textural class of sandy loam
derived from local lateritic aluvium with high organic matter
-content and salt concentration in the lower layers of the
p?éfile. The mechanical and chemical composition of the seil

is given in Table 19,
3+343. Design and laycut of experiment -

The oxperiment was laid out in a Rantdomised Block
Desidn with thres replications. The plan of layout is pre-
sented in Fig.ld. The details of the layout are furnished bolow.

Design nBD
Treatmants 8

RAeplications 3




FIG-1H LAY.OQUT PLAN RANDOMISEDP BLOCK DESIGN
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NUMBER OF TREATMENTS. 8

Ty e~ CONTROL WITHOLT LIME
Tz ~~ 1488 Kkq/Ha CaoO

T3~ 2976 kg/ o CaO

T4~~ 7296 Kq/Ha STEATITE
'ra'.... 14592 Kc}/ Ha STEATITE
T~ 2091 Kq/ Mo BHUSHAKTHI
T7 — HNBR2 Ka /Ha BHOSHAKTHI
Tg =~~~ 20 K?/ Ha, kao

DESsSIGN -~ R.BD,
REPLICATIONS -~ J

F{L.oT SIZE GROSS B x4 M
- -

| NET Arga KHARIF 3.2 x44 M
. RAB! 3.2 r4.4M




Total no, of nlois : 24

Season Varioty Spacing

Kharif Ptb 3 20 ® 15 em

Rabi Vyttilawl | 20 x 10 cm
Gross plot cize : 4xS m

Net plot slze IKharif 3.2 x 4.1 m
Rabl 3.2 % 4.4 m

Two rows of plants wers left out all around the olets
as border rows, Cna additional row was left on the breadthwise
side to facilitate sampling of the nlants and an additional
row was also left beyond the sampling row to aveid the possi-

ble eoffect on the net arsa.
3.3.4, Season and variety

The experiment was conduciod for two seasons ie., during
the first crop season (Kharif - May to September) and the
sacond crop season (Rabi - Saoptember to December) of the
year 1984, The locally cultivated variety Ptb=8 (Duration
135 days) was selacted for the experiment in Kharif season.
But the variety for the Rabi crop was changed and it was
Vyttila=l (Duration 9% days) which is an acid and szaline

tolerant pure line selaction,
3.3.5. Troatments

There were elght treatments. The three liming mate-

rials were annlied each at two levels based on their neutra-
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lising value and the lime requiremant of the soill. The lime
requirement of the soil was 3.2 tonnas Ca Co, {per hectare).
The treatments were given over and above the fertilizoer reoe
commendations contained in the package of practices of the

Kerala Agricultural University (1932) for rica.

The treatmahis ara detailed bolow

Sl. Treat- Level Quantity Name of Quantity

Ne. ments  of of lime lime of forti- Hemarks
line per lizer NPK
_ hoctare
i Tl - - - 40320220 Control
2 T2 LR 1488 Cal 40320120
3 Is +F LR 2075 Cal 45320120
4 T4 2 LR 7296 - Steatite 40320220
9 T5 * LR 14592 Steatite 40320220
6 Té 2L 209 Bhushakthf  40:20:20
7 Ty + LR 4134 Bhushakthi  40:20:20
3 Te — s —~— 401320120 +
20 ko K0

In addition to the treatment with liming material
there was a control and ancther treatment with 20 ko KEQ
as edtra dose cover tho normal package of practices recommgn-

dation.



The field is drained

5l

2 days after liming for 24 hours

and watar isg let in afterwards. Two more drainages were also

provided one at 30th day and another at 45th day after transe

planting.

3.3.6. Liming materials and
The liming materials
1, Fully burnsd lims

°8

Neutralising value
Cal content 2

Source

2. Bhushakthi

ab

ﬁeutralising value
Ca0 content 3
MgO content
8102 content

e

an

[ 1)

Source

3. Steatite

o8

Neutralising value
Ca0 content
Mgl content ]

(2 )

510, content

L]

bl

thelr preparations

used werae

137,75
77.34%

_Locally available

93
52%
5. 7%
26%

Supplied by M/s Ferro Alloys
Corporaticon Ltd, Andhra Pradesh

28
1%

29%
55%

The chemical formulae of the steatite is Mgy 514 010(0!-1)2

Source ~ The Geological  Survey of India
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The Ca0 and Bhushakthl were applied without any
nrocessing. But the steatite obtained was in large lumps
and was got ground in a commercial crusher and applied in

the field aftor passing through a hundred mosh sieve.

Field Culture
3,3,7. Nurgery

Weot nursery was ralsed adjacent to the main field,
Five kilograms of sprouted socads wore sown in fifty sguarc-
metre nursery area on 29.4.84 and 17.10.84 for Kharlf and
Rabi crops respectivaly. Proper irrigation cum drainage
were practic@d.as and when required. Seeds of variety Ptb 8
was locally procurred,while Vytiilael was supplied from Rice

Raesoarch Station, Vytiila.
3,3.8. Preparation of main field

The experimental area was ploughed thoroughly. The
layout of the experiment was made after measuring cut the
area for each plot. The plots were seperated with bunds of
39 centimetre width and individual blocks were given an outer
bund of 50 cm width.  Irrigation cum drainage channsls were
orovided between altornate plots. The area within the plot
was perfectly levelled.
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3.3,.9, Application of liming material, organic matter and
chemical fertilizers

The liming materials were applied as basal dose 18
days prior to the date of transplanting. The field was
flooded for two days and then drained off. Farm yard manure
at the rate of 5000 kg per hectare was incorporated well in
the puddled soil ten days nrior to transplanting. The basal
dose of feortilizer was applied at the rate of 20 kg N 20 kg P
and 10 kg K per hectare at ths last puddling of the soil a
day before transplanting.

For Ptb 8, ten kg nitrogen pér hectare was applied at
the active tillering stége and the balance quantity of N and
¥ wero topudéessed a week prior te panicle initiation, while
for Vyttila=l a single top dressing was given prior to panicle
initiation with 1/3rd N as 2/3 N and full P and K has already
boan applied as basal.

.3,.3.10, Transplanting

Vigourously.growing secdlings from the nursery were
pulled out on 33rd day and transplanted in the main field on
28=53=34 at the rate of 3=4 gseedlings per hill. During the
Rabl season seedlings of 20 days old wére planted in the main
fisld on S=ll-84,
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3,3,11, Irrigation and drainage

Aftor transplanting contrelled irrigation cum drainage

was glven as and whon required.
3.3.12, Vleeding

Tha plots were hand weeded twice on the 23rd day and
49th day after transplanting of Ptb 8 during Kharif season,
while waeding was done only once on the 20th day of transg-

planting of Vyttila-l during the Rabl season,
343.13, Plant protection

Motacid was sprayed on ll=53e84 and 20=12=34 in the
Kharif crop and Rabl crop respectively as a prophylatic

measure against rice bug at milking stage.
3,3.14, CGeneral stand of the crop

The general stand of ths crop was satisfactory., Thore
was no lodging as well as pest and disease infestation in

any of the crops.
3.3.15, Harvest

The variety Ptb 3 was harvaested on 5«23«84, 10l days
after transplanting. The Rabl crop with varlety Vyttilawl

was harvested on 17=1-85, seventy four days after transplanting,



The grain from individual plots were ¢lzaned dried and
wolghed separately. The welght of sundried straw was also

racorded plot=wise.
3.4. OBSERVATIONS

After eliminating tha border rows, three sampling
units (2x2 hill)were selacted randomly from each plot glving
12 hills for tiller counts and three hills for plant heicght:
as per the methcd suggasted by Gemez (1972), The following
growth yleld characters were studled,

3.4.1, Hedght of plants

Height of plants was measured from the base of the |
plant to the tip of the top most leaf at maximum tillering,
panicle initiation and flowering stages. At harvest, the
height was recorded from the base of the plants to the tip

of the longest panicle and the mean helght was computed.
3,4,2. Tiller count

The Tiller count of the individual hill was recorded
at maximum tillering stage, panicle initiatlon stage and also
at harvest, At the final obssrvation the number of produc-

tive tillers in each hill was also saeparately recorded.




343, Drv Wei.gh‘b cf plan‘t

The plants from the desiructive sampling row at the
rate of four hills per plottwere uprooted, cut off the under-
ground portion, washed thortoughly, oven dried at 80°%C + 8%
until same weight was obbkained conserutively. This was done
at maximum tillering stage, at panicle 1nitiatgon stage and
also at harvest of the Ist crop and at booting stage and the
harvest of IInd crop. The plant material dried in the air
oven at 80°C and powdered and kept in air tight plastic cone
tainers were znalysed for NPK, Ca, Mg and silica so as to

study the uptake of nutriants.
3.,4.,4, Longth of panicle

The panicle of the sampling units were cut out and
length measured in centimetre from the last node to'the tip
of the panicle of the middle panicle of each hill and mean
length computed.

3.44,3, Number of splkelets per panicle

The number of spikelets from each of ths panicle in
the observation unit was counted separately and the mean

value taken.

3.4.6, Number of filled grains per panicle

The main culm panicles from all the 12 hills were Sepe=
rated based on the height of 4individual panicles and were
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threshed and number of filled grains {f), and weight of
filled grains {(w) wore determined,

The rest of tho panicles from all the 12 hills wsre
also threshed and weight of fillsd grains (W) were assessed,

From the above data, the number of filled grains per

panicle was computed using the following formula.

Number of filled grains/panicle = f/w x W;w
where P is the total number of paniclos from all the 12 hills,
3.4.7. Yiold of grain and straw

Yield of grain from the net armsa harvested was recorded
and adjusted to 14% moisture using the adjustment coefficiant
glven by Gomoz (1972) and expressed the yield in t/ha. Adjuse
ted grain woight = A # ¥ where A 1s the adjustment coefficient
and W, is the dry welght of grain. Straw obtained frem the
net area was uniformly drisd, welghed and yleld of straw oxe

pwressed in t/ha,
3.4.8, Grailn straw ratio

From the welght of grain and straw obtalnad from each

plot the grain straw ratip was calculated.

3.4.%9. Thousand grain weight

Thousand graln weight was calculated and adjusted to
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14% moisture using the formula given balow

Thousand grain weight = J%‘Q_—m % % s 1000

Where M 4s the molsture content of filled{grains

3.3, CHEMICAL ANALYSIS

Soll

Chemical analysis of the soil of the experimental plot
before the layout of the experiment was qarrieﬂ cut for Mechaw
nical composition, and chemical composition as per the mathods
mentioned sarlier. Soll samples were drawn from each plot
aftor. the harvest of Ist and Iind crops respectively and anae
lysed for pH, total N, available P205, KQD, exchangeable Ca
and Mg. Availlablo silica was also determine colorimotrically
(Imaizumi and Yoshida 1955},

3.5.1. Plant analysis

The chemical analysis of the plan®t samples collectad
at the maximum tillering stage, panicie initiation stage
booting stage and harvest stages was done., The observation
plants (the grain and the straw) were oven dried at 80°C * 5°C

t1ll a constant welght was obtained.

3¢5.1.1. Total Nitrogen

The total Nitrogen content of the plant samples was
determinad employing the modified microkjeldahl method
(Jackson 1967).
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Preparation of plant extract

Triple acid extract of the plant samples were prepared,
One gram of the powdered plant sample was digested with 10 ml
sriple acid mixture. The digest was cooled diluted with dise
tillod water and made up to 100 ml, filtered and stored for

further analysis.,
3.9.1.2, Phosphorus

From an aliquot of the triple acld extract of the
plant sample , P was determined by Vanadomolykdic phosphoric

yallow colour methed in niiric acld system (Piper 1986).
3.5.1.3. Potassium

The triple acld extract was diluted ten times and was
directly fed into an EEL flame photometer and the potassium
content was determined (Piper 1965).

3.5.1.4, Calcilum and Magnosium

Calclum and Magnesium in the plant extract wore deter=
mined in a Porkin Elmer model 3030 Atomilc Absorptlon Spactrce
photometer after diluting the extract 10=-20 times.

3.5, 1‘05. Silica

Silica was determined by modified molvbdenum blue
mothod {(Nayar et al 1975)
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0.1 ¢ oven dry plant sample was seperately digested
with 5 ml concentrated nitric acid in a 30 ml corning glass
éunical £lask., The digostlion was contimued till the brown
fumes ceased and the volume was reduced Lo about 2 ml, The
rasultant solution 1s transferred with repeated washings
into stainless steii beakers containing 1 to 1.5 g of anhydrous
AR, Sodium carbonate in suspension so that there was suffi-
cient alkali in excess after neutralisation of the acid, The
alkall suspension in the beaker was then beiled for 3 o0 9
minutes to onsura compleote dissclution of silica. The o=
sultant solution after cooling was made upto 250 ml and

stored in polythene bbttles.

A sultable aliquot (2 ml) was treated with 2 ml 13l
HCl and agitated for a while. Added 2 ml of 10% ammonium
molybdate and the contents in the flask were allowed to
stand for 5 minutes. The interference of iron was then ree
mevéd by the addition of 0.5 ml of 5% solution .of hydroxyla-
mine hydrochloride and of phosphorgus by addition of L ol
of 1935 oxalic acid. The resultant silica molybdate complex
after dilution aimost to volume was reduced by tho addition
of 2 ml ef 0.9% ascorbic acid and the volume made up to 59 ml,
The blue colour developed on standing for 15 to 20 minutes
was read on a Klett Sumerson colorimetor using red filter
{660 mm). Sllica is oxpressed as percentage of. 5,0, in the
whole rice plant.,



3.5.2.1, Uptake studies

The total quantltiss of N, P, K, Ca, Mg and silica
absorbed by the crop at the time of varlous stages were

computed and the values were expressed in g/plot.
3.5.2.2, Statistical analysis

The statistlical analysis of the data was carried out
following the mothods outlined by Snedecor and Cochran (1967).
The important corralation_studies wera conducted with yield
and uptake of nutrients as well as plant growth factors and
uptake of nutrients at critical stages of crop growth., The
s0il analytical data were subjected to correlation studies

and thelr significance recorded.



RESULTS



CHAPTER IV
RESULTS

With a view to understanding the characteristics of
the soil profile and surface soils two profiles were exposed
during the dry season (September 1984) as a case study and 30
surfacoe samples representative of the most problem patchoes were
collocted and their physico - chemical aspects investigated.
Further, field experiments with graded doses of different
liming materials keeping the fertilizer doses as per the
package of practices, were also laid cut during the Kharif
and Rabi seasons of 192485, The results on the analysis
of profiles, surface soils and field experiment are prescnted

in the following sactions.
4.1. Brofilas

Two typical protiles were cut just before the commene
cement of the Rabl crop when the surface of the fileld was
apparently dry and with innumorable cracks. Water was struck
at 64 ¢m and 73 cm respectively in the two profile pits and
sampling could be done only uptc a depth of 82 cm with great
difficulty. After bailing cut wator further excavations wecre
done te find cut the ﬁature of the subseil. It was found in

both cases that the mineral top soll was very shallow and was
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followed by deposits of organic clay, partially decomposed
organic matter, logs and twigs. The top cultivated soils of
theose areas are limited to a depth of 10~ to 12 om.

Deep ploughing is not usually practiced due to the
fear of the underlying highly sandy ( > 20% coarsec gand)
subsoll coming up. The top soil 1is sandy loam in nature
vhile the sub soils are highly sandy. Excepting the top
soil the sub sandy solls showed pale white, straw and orange
vallow colours on visual observation at ithe site indicating
the praesence of iron in different oxldatlon stages consequent
to alternato watting and drying. The smell of hydrogen sulphide
was very strong in both the profileswhen the plts were cut open.
In both the profiles tysical Jarosite motilings were present
in the third layers.

The description of tﬁe soil profiles are given in
tables 1 and 2, The chemical characteristics and mechanical
composition of differant layers of the profile are presented
in tables 3 and 4,

4.,1.1. pH

The pH of the first layer of the two profiles were 4,78
and 5.0 respectively. In bothfgrofilas the oH decrsased with
depth and in the bottommost layer (Sth layer in the first pro-
file and 4th layer in the second profile) at a depth of 62-52 cm
the pH recordad was 3.4 and 3.5 respactivaely.



Tablo 1

S0IL DESCRIPTICH

I. Information on the site

a)
b)

c)

d)

@)
. f)

)

h)
1)
1)
k)

Profile number

Soil name (Series) Phase or

| mapping index etc,

Highest category of
Classification
Daote of examination
Author description

i.ocation

Physiographic pogition
surrounding land form
Microtopography

Slépe

Vegotation

Climate

1) Rainfall

2) Temperature

64

Incaptisol
15a0=34

V. GIRIJA
Pazhamchira ela,
Melkadakkavur in

Chirayinkil Village

Undulating

Flat to gently sloping
Level

Paddy

Humid troplcal climate

1435 mm |
23°% - 34°C
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Table 1 {continued)
I, Ganeral information on the 30il
a) Parsnt material ~ Silty alluvium
b) Drainaga - Moderately drained
@) Molsture condition in profile « tHet
d) bepth of ground water - 64 ¢m
@) Presence ¢f surfage gtones - Nil
£) BEvidence of errosion - Nil
g) Praesence of salt and alkali - Traces to moderate

with seasonal fluctua=-

tions

IiI, Brief description of tle profile

Surface scll is more of mineral nature while
organic matter content was found in larger guantities
in deepar layars. Colour ranges £rom brown, grey yallow,
dark brewn and blacke Acidic in reactiocn. Slightly
salins due to salt water intrusion at timas and also dus
to aalts relcased during the decompositicon of organic

matter. ‘Texture ranges £rom sandy loam to loamy sand.
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Table 1 (continued)

IV. Description of individual soll heorlzons

1 2 3 4 )
a) Depth in cm  O=l2 12=24 24«48 A4fa62 6282
b) Colour 7.5¢% 10 YR 2.3YR 10YR 10 YR
Moist 3/2 71 5/9 a/2 2/1

Dark Light Grey Dark Black

Brown grey Greylsh

Brown
Dry I0YR 0¥l 2,5YR 10YR 10YR

4/4 7/1 6/6 2/2 3/2

Dark Light Light Vaxy Very
yellowish gqrey rad dark dark

brovwn brovwin greyish
brown
c) Motling wree -~ jarosite e -
rottling
d) Toxture Sandy  Sand Sand Sand Loamy
loam sand
a) Consistency
ot sticky Friable Slightly sticky
Moist Firm Friable Friable
Dry Hard Loose Slightly Hard

f) Cutans - Nil
g) Cementation - Weakly cemented

h)} Pores = Discontinous
1 2 3 4 5
Modeorate to Abundant Abundant to

Flne pores macropores moderate pores
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Table 1 {continued)

1) Content of minoral fragments ~quartz, garnet
j) Content of mineral nodules = Nil

k} Pans - Nil

1) Soluble salts - Traces

m) Features of biological origin - Nil

n) Contents of roots - 1 2 3 4 95
Abundant == NONe =

o) Nature of boundary = Diffuse wavy

p) pH | - 4.3, 4.1, 4.0, 4,9, 3.5

q) EC ~ 0.86 0,31 0.43 2.2 4.6

r) Number of samoles if any

taken for analysis - 5
Interproted information on the soil

These solls can be included under acid sulphate solls

of Kerala,



Table 2
SOIL DESCRIPTICN

I. Information on the sita

a) Profile number

b) Soil name (Serles) phase or
mapping index etc.

c) Highest category of
¢lassification

d) Date of examination

e) Author description

£) Location

g) Physiographic position
surrounding land form
h) Microtopography
1) Slope
4) Vegetation
k) Climate
1) Rainfall

2) Temperature

68

11

Inceptisol

15,9, 34

V. GIR1JA
Pazhamchira ela
Melkadakkavur in
Chirayinkil Village

Undulating

Flat to gently sloping
Level

Paddy

Humid Tropical Climate
1435 mm

23°C - 34°%
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Pable 2 (continued)

ceneral information on the soil

a) parent materiai ' = Silty alluvium

b} Drainage - Moderstely drainsd

c) Moldsture condition in profile- Wat

d) Depth of ground water - 73 oo

e) Prescrce of surface stones - Al

£) Evidence of errosion - il

g) Presence of malt and alkali - Hoderate with seasonal

£luctuations

Brief description of the profile

Surface scil is more of mineral nature while
organic matter content was found in larger quantities
in deepoer ilayers. Colour ranges from brown, grey
yellow, dark brown to blacke. Acidic in reaction,
slightly saline due to salt water intrusion at times
and also due to salts releused Surdng organic matter
deccmposition. 7Texture ramges f£rom gandy loam tO

loamy sand,



a) Depth 1n cm
b) Colour
Moist

Dry

¢) Motling

d) Texture

¢) Consistoncy
¥iet
Moist
Dry
£) Cutans -
g) Cementation

h) Pores

Table 2 (continued)

D10
10 YR
4/4
Dark
vellowish
brown
10 YR
4/4

Brown

Sandy
loam

Sticky
Firm
Hard
Ni}

Woekly:cemented

IV. Deoscription of individual soil horizones

719

10=26 26530 3= B2
10 YR 2.3 YR 10 YR
7/1 3/0 3/2
Light GCray Very
grey dark
grey
brown
“10 YR 2.5 YR 19 YR
7/1 6/6 2/1
Light Licht Black
groy red
- Jarosite -
Sand Sand Loamy
sand
Friable Friable
" Friable Friablse
Loose Slightly hard

Discontinuous
Very fine Abundant Abundant
Macropores  Macropores

1) Content of mineral fragments =quartz, garnot

j) Content of mineral nodules

- Nil



Table 2 {continued)

k) Pans -~ Nil
1) Soluble salts = Moderate
m) Features of blological

erigin _ = Nil
n) Content of roots - 1 2 3 4 5
' Abundant e Nena  Cuel
o) Nature of boundary - = Diffuse wavy
) 2 3 4
p) pH | =50 3.9 3.4 3.4
q) EC - 0,53 0,25 0.2% 0,57

r) Numbor of samples if any

taken for analysis -4

V. Intorpreted information on the soil

Those soils can be classified as acid sulphate soils.
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4,1.2. Electrical conductivity

Beth the prefiles did not have any agreement 1p the
vertical trend of electrical conductivity., In the first proe
f1lo the EC was 0.85 mmhos cmfl in the first layer and 4,6
mmhos em~L in the lowest layer. In the second and third
layers the EC was lower than that of surface layer, but in
the last two layers the EC was substantially hicgher (2.2 and
4.6 mahos om™) '

In the second profile which was near to the main
drainage channel recorded comparactively lower and similar
electrical conductivity in the top and lowest layers. (0,53

1

and 0.57 mmhos cm — respectively). The middle two layers

which were sandy recorded the same EC viz: 0.25 muhos cm'l.

4,1.3. Organic Carbon

The values varied from l.4% to 3.7% in the first
profile ansd from 1.3 to 3.5% in the sctond profile. In both '
profiles it wasfﬁighest in the lowermost layer. The percen=
tage of organic carbon showed an increasing trend with depth

of soil in both the profilas.
4.1.4, C/N ratio

Starting from the top to the bottom layer the carbon
to nitrogen ratlo widened with depth in bothfﬁrofiles. The



ratio varied from 11.7 to 25.3 in the first profile and
from 13.5 to 31l.8 in the second profile,.

4,1.3, Organic matter

In the surface layer the organic matter percentage
was 2.6 and 2,2 respectively and in both the profiles it
increased with depth. The lowermost layers contained 6.4
and 6,1 percent organic matter respectively in both tho
profiles. In general the organic matter increased with depth
with the exception of a slight decrease in the value for the

second and third iayer of profile I,
4,1, & . Total Nitrogan

The total nitrogen content did not vary widely beote
ween layers. It ranged from 0.09 to D.14% in the first proe
file and 0,11 to 0.14% in the second profile, In the second
profile the total nitrogen content showed a decreasing trend
while in the first'profilgfﬁigh@st value of 0,14% was recor-
ded in the lowest layer.

4,1,7. Bray extractable Pj35

All ‘the layers gave a very low available P,Oge The
lowest value (8.4 kg ha~% in profile I and 7.32 kg ha~! 1n

Profile II) was notlced in the 3rd layer of hoth the profiles
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while the lowermost layers gave 12,3 and 11l.3 kg ha“l roSe

pectively which ware the highest values for 9535 in the
profile.

4,1.8, Cation exchange capaclty

The cation exchange capaciﬁy of the soil was the
highest in the lowest layers of both the profilos followed
by the surface layers. The middle layer racorderd lowar
values, The CCC ranged from 2.3 to 12.1 in profile I and
from 2.21 to 6,7 in profils 1I,

4,1,%. Exchangeable sodium

The exchangeable sodium was found to be very low in
all the profile layers. It showed a decreasing trend with
deoth in profile I and II except a slight increase in the
lowest layer. The values ranged from 0.04 to 0,09 and 1,03
to 0.13 respectively in profile I and II.

4,1,10. Exchangeable calcium

The content of exchangeable calcium was the highest
in the top layer le. 1l.51 me/l00 g and 1.0 me/109 g respece
tively in profile I and II. Its value was much lower with
depth with a slight increase in the lowest layer in both
the profiles. The values ranged from 1.31 to 0.12 me/100 g
in profile I and from 1.0 to 0.17 me/100 g in profile II.
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Table 3
Properties of Profile 1

Properties 1 2 3 4 5
Depth in cm {(0=12) {12.24) (29«43) (48=62) (62-52)

I, Mechanical comnosition in percentags

1. Coarse sand 64.0 83.0 90.0 80,0 20.0
2. Fino sand 5.0: 3.0 2,0 = 2,0 4.0
3, Sily 24,0 3.0 3.0 4,0 10,0
4, Clay 6.0 3.0 2,0 4.0 4.0

II, Chemical properxties

1, pH 4,8 4,1 4.0 4,0 3.5
2. E,C.(mmhos/
cm) 0. 86 0.31 0.43 2.2 4,6
3. C/N ratie 1.7 12.7 12,7 21.7 25,3
4, Organic ‘
matter (%) 2.6 2.4 2.4 3.4 6.4
5., Organic
Carbon (% 1.5 1.4 1.4 2,0 3.7
6. Total Nitrogen
© (percentage 0.12 0,11 0.11 0,09 0.4
7. Avalilzable
P0g ka/ha 9,8% 10.2 8.4 10.2 12,3
8, Cation Ex=
Ghange CoR o 41,43 2.8 2.9 10.8 .‘.29.!-
city (me

100 g)
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Table 3
Propertics of Profile I (continued)

Proporties 1 2 3 4 %
Dapth in cm (0=12) {12-24) (24=43) (473=62) (62=82)

9, Exchangaable
Na(ma/lOD g) 0.09 0.04 0.04 0.05 0,06

lﬂ; Exchangeable
Calclum
{ma/100 q) 1.51 0.59 0.12 0.15 0,59

11, Exchangeable
Mo(me/100 g) 0.53 0,07 0.05 0.16 0.45

12, Exchangeable
K{me/12D g) 0,15 0.06 0.04 0.02 0.10

13, Exchangoable
AL({me/100 g) 2.07 0.72 0.8 9.4 10,7
14, Exchangeable '
Fe{ppnm) 137 53 72 214 112

15, Wataer ?oluble

~ Alippm 4,6 Traces Traces 19,1 24,3




Table 4., = Properties of Profile Il
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Proporties of soll/ 1 2 3 4
Depth in cm (G=10) (10=26) (26=30) (51=82)
I. lMechanlecal
composition in ¥

1. Coarse sand 60,0 81,0 86.0 82.0
2, Fino sand = 9.0 8:0 6.0 4,0
3, silt 22,0 6.0 3.0 9.0
4, Clay 10.0 2,0 2,0 3.0
II,Chemical properties

1. pH ' 5.0 3.9 3.4 3.4
2, EC {mmhos co) 0,53 0,23  0.25 0,57
3. Crganic carbon (%) 1.30 2,00 2.30 3.50
4. TV ratio 13.5  15.6 20.9 3l.s
5. Total nitrogen (%) 0.14  0.12 0.11 0.1l
6. Organic matter (%) - 2,2 - 3.4 4,0 6.l
7. Available POz ku/ha 10.42 8,93 7.53 11,3
8, 'CEG (me/100 g) 6.1 2,21 2,33 6.7
9, Exchangeable Na(me/100

a) 0.13 0,07 0.03 0.08

10, Exchangeable Ca ( ,, ) 1.0 0.76 0.17 051
11, Exchangeable Mg ( ,, ) 0.52 0.07 0.03 0.06
12, Exchangeable ¥ ( 5, ) 0.18 0.04 0.04 0.06
13, Exchangesble Al ( ,, ) 3.59 1,28 1.92 5.5
14, Exchangeable Fe in ppm 31.1 31,0  111,5 167.1

15, Water soluble Al
: in ppm 9.7 Traces Traces

18.4
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4,1.,1)., Exchangeable magnesium

Exchangeable magnesium content ranged frbm 0.51 to
0.05 ma/100 g soil in profile I and from 0.32 to 0.03 ma/100 g
goll in profile II, In the lowast layer of profile I the ex.
chiangeable magnesium content was falrly high in compariscn
4o lowest layer of profile II, However the middle layers

contained lassor amounts of exchangeable magnesium,
4,1,12, Exchangeable potassium

- The exchangeable K contaent was very low in both the
profiles. Its value ranged from 0.15 to 0.02 me/170 g in
profile I and 0.15 to 0,04 me/100 g in tho second profile,
with slightly higher values for the lowest layer. The mlddle

layers in both the profiles recorded the lower values,
4.,1.,13, Exchangeable aluminium

The exchangeable aluminium content was 2,07 and
3.59 me/100 g soil respectively in tho surface layer of
profile I and 11, The valuog slightly decreased in the
second and third sandy layers of both the profiles. But the
highest values were recorded in the lowest layer of bothil
profiles. The values woere 10,7 and 5.5 me/100 g soll res-
pectively.
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4,1,14. Exchangeable iron

This did not show any regularity in distribution.
Exchangeable iron was the highest in the 4th layor of both the
profiles, The surface layer contained appreciable quanti-
ties of iron in profile I (134 ppm) but it was comparatively
low in the surface layer of profile II (31,1 ppm)}. The second
and third layer of both the profllaes contained much lesser

amounts of exchangeable iron,

4,1J5 Water soluble aluminium

The water soluble aluminium was the highest in the lower
most layer of both the profiles. The values were 24,3 and
13.4 ppm respoectively., The surface layer of profile II
contained comparatively appreciable amount of water soluble
aluminium (9.7 ppm) while that of profile I was 4.6 pom.
There wore only traces of water soluble sluminium in the

second and third layers of profile I and 1II.
4,1.16. Mechanical composition

The surface layer was sandy loam with about 30% of
clay and silt, Theo second and third layers were coarse and
with more than 90% sand fraction. The lowermost layer was
toxturally classified as loamy sand with mora than 805 cosrse

sand in both the profiles. This gravulometric comsosition of
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the profiles clsarly indicates that the-soi} of the arca gs
not having the required finaftilth or effoctive soil texture

roquired for rice cultivation.

4.1,17. Soll colour

The soil colour varied from dgrk brown, light gray,
grey, dark greish brown to black in profile I and from dark
yvellowish brown to light orey, drey and very dark grey brown
in Profile II as per Munsell colour notations. Another impor-
tant observation is the occurrance of jarosite mottlings in

Fe ’
the third layer {(within 50 c¢m depth) of bcth:érofiles.
4,2, Surface samples

The whole "Ela" was traversed and 50 surface samples -
wera collected during the dry period (February 1734) to find
out thelr similarities, variations and other characteristics
based on physicochemical analysis. The results of chemical

analysis of the 50 surface samples are suppllied in table 3 to 9,
4,2,1. Scil reaction {pH)

The soils were all acldic in reaction, fhe frosh
samples as well as dry samdles were subjected to pi measurc=
. ment. The pH of the frash sample ranged from 3.4 Lo 4.9 with
& mean valus of 4,18, The pl of air dried sample showed slight

decrease and the values vanjed between 2.6 and 4.8 with a moan

-~
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value of 4,05, Tho pH of 31 samples were above the mean
value. Fifty mora soll samples also were collected after the
dry spell in May 1934 before the commencenent of the Iﬁt crop
and the pH and EC measured. The pH ﬁEEEéé bgtweon 2.6 and
4,5 with a mean value of 3,39 at this time.

4.2.,2, Electrical conductivity (E.C.)

The Electrical Conductivity ranged from 0.25 to 1,27
mmhos/bm for tho samples collected during February 1934, Its
mean Value was 0,69 mahos/cm. Twenty nine samplcs had Eloce
trical Conductivity below the mean value. RBighar electrical
conductivity values were reeorded for the samplos collected
in May, 1994, The values ranged from 0.43 %o 3.25 ﬁmhos et
with a mean value of 1,21 mmhos em~L (Table 5).

4,243+ Lime requircment

The lime requirement of thoe soll varied from 1.6 to
14 t/ha of CaGo3 with mean value of %.48 t/ha of CaCoé.

‘Twenty one samples had an L.R above the mean valuo (Table 6).
4.,2.,4, Cation Exchange Capacity

The surface soil samples had a low cation axchange
capacity ranging from 3.8 to 9,9 me/100 g soil with a mean
value of 5.9 me/100 g. Only 22 samples had Cation Exchange
Capacity above the mean value (Table 6).
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Table 5
Soasonal variation in pH and EC of the so0ils of
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pH of EC of
Sﬁgplg Frosh soil Frosh soil Froesh soil Frosh sample
. of Feb, 84 of May "84 of Feb, '™ of May 1934
‘ mmhos/cm mhos/em
1 4.4 4,1 0.42 0.95
2 3.7 3.4 0.80 1.63
3 3.7 3.4 1.18 2.41
4 4,0 3.5 0.76 1,36
S 4,1 4.0 D.84 1.43
6 4.2 4.0 .42 0,83
7 3.7 3.4 .93 2.53
88 4,1 3.9 D439 1,10
9 3.7 3.6 0.0 1.31
10 3.8 3,6 059 1.03
11 Gotk 4.1 0,38 3.63
12 3.7 3.3 1,06 2.01
13 4.3 4.0 0451 0,93
14 4ol 3.9 GeB1 0.39
15 4.5 4,) 0.51 Q.21
16 4.9 4,1 0.49 0.74
17 4.5 4.2 0.38 0.65
13 4,2 4.0 0.42 0.73
19 - 9 4,1 Q.99 . 091
20 4,6 4,2 0.68 2.13
21 4.4 4,2 0.39 0.95
22 4,3 4,1 0.5 0.83
23 4,3 4,1 Qe 76 0.026
54 3.6 2.6 1,01 1.64
25 3.4 3.0 0.76 1.58




Table 5 (continued)
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26 4.0 3.9 0.39 0.95
27 4,4 4.0 0.76 1.47
28 4,4 4,0 N.42 1.06
29 . 446 4.3 0.59 1.08
30 4,2 4.0 0.5% 1,01
31 4.3 4.1 0.51 1,47
32 4,2 4,0 0.93 1,06
33 4,2 4,0 025 1.08
34 4.5 4.2 0.93 1.0l
35 4,1 37 0,67 1.03
36 4,6 4.3 0.51 1.53
37 4.0 3.7 1.0l 1,35
33 4,3 4,0 0.42 0.54
39 4,5 4.2 0.34 0.43 .
49 3.9 3.6 1.27 3.29
41 4.2 3.8 1.01 1,93
42 4.2 4.0 0.67 1,37
43 4,8 4.9 0.34 0.5
A4 4.2 4.0 0539 0.91
45 4,1 3.9 0.76 1.05
46 4.3 4,0 Q.51 0.73
47 4,1 4.0 0.5% 0.78
48 4.4 4.2 0.34 0.51
49 3.5 3.3 1,01 1.93
50 4,2 4.1 0.59 0.63
HMean 4.18 3.89 0,65 1.2}
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Table 6

pH, 1ime requiroment, catlon exchange capacity total
exchangoable basos and base ssturation percent of rico
.e0ils of Pazhamchlra ola

Sample pH of Limo vew CEC Totnl ox- Basce satuw

Mo, air=dried quirement me/ chengeable ration
soil {(t/ha)-=+~100 g bases porcent
| me/100 g

1 4,3 Be2 4.3 2.29 52.0
2 3.6 10.1 6.3 2,11 33.5
3 3.7 9,9 VeI G444 65.0
& 3,9 64 6.3 3.8% 61.0
5] 4.0 S8 5.8 ‘2488 49,0
6 4.2 B8 444 2,36 53.0
7 3.5 11,0 2.9 $ 3e27 33.0
B 3,9 Hed 6.8 " 301D 46.0
9 i Ry 7.0 0.6 5,65 SBe9
10 3.6 644 6.3 2.46 3640
1l 4.3 6,2 4.8 2.2 604
i2 3.5 ° 6.4 - 6.8 " le 73 25,3
13 4,2 5.2 - S5.1 2.39 46,9
14 4.0 Bu4 4.9 © 2,00 40.8
15 4,4 3.5 0.3 4,44 70.5
16 4,4 3.5 Sl " 3613 61.0
17 4,4 3.8 Le9 2.12 63.7
13 4,0 - 8.2 5.9 2431 39,0
19 4.3 T8 6.1 4,73 77.5
20 4.4 5.2 . 5.8 . 3,76 64,8
21 i Y Se2 443 279 64.9
22 4.3 4.5 6.2 3,31 53.0
23 A2 3.8 Tel 5,02 70.7
24 2.6 14,0 6.8 3.53 51,9

25 3.2 1l.7 8.6 1.93 23.0



Table 6 (continued)
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1.0

3.8 8.8 2,37 30,0
27 4,2 By 2 6.1 3.67 60.0
28 4.3 3.4 5,8 3.74 64.9
29 4,5 4.8 643 4,34 72,0
30 4,0 11,0 Sel 2,7L. 33,0
31 4.3 5,0 4,6 2,53 5%,0
32 4,1 4.% 645 2,84 43,7
33 4.0 9.8 6.6 2.77 42,0
34 4,3 3.8 8.7 3,1% 67.0
35 3.9 5.4 6ot 1.63 26,0
36 4,8 2,2 5.5 3.73 67.8
37 3.9 2,8 S5 2.64 48,0
ag 4,2 1.8 3,8 2,25 60,0
39 4,5 1.6 3.9 2,30 59,0
40 3,3 4a5 5e3 1.90 35.8
43 4,0 3.4 4,8 2,21 46,0
42 4.1 2.8 4.9 2.6% B4.0
43 4.8 1.6 3.9 2.59 66,0
A4 4,1 2,8 Bel 1.85 36,0
43 3.9 6.4 6.4 2.34 36,6
46 4,2 562 5¢5 2,29 40,9
47 4,1 2.8 540 2,46 49,0
43 443 1.6 4,6 2,44 53,0
49 3e4 2.8 6.0 2,12 39,0
80 4,2 1.6 3:9 1,37 35,0
Mean 4,05 5.48 5.9 2,93 49,66
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4,2,5, Total exchangeable bases

This represents the sum total of exchangeabls caleclun,
magnesium, sodium and potassium in soil. The values varied
botweon 1.37 to 6.44 me/100 g with a mean of 2.93. Out of 50
samplos analysed the total exchangeable bases of 32 samples
viere balow the mean value.

%.2.5, Base saturation percent

va?:f eC{
The percent base saturation rangesd beiwaen 23,0 to

77.5%. The mean value was found o be 49,66%, Out of %0
samples analysed 23 samples showed velues higher than the
maan,

4,2,7, Exchangeable aluminium

The exchangeabls aluminium (IN.KC1l eoxtractabli) of the
surface soil samples varied from 46 ppm to 722 ppm with an
average valua of 243 ppm. Only twenty three samples had oxe

changeable aluminium above the mean value (Table 7).
4,2,8, Wator soluble aluminium

‘The water soluble aluminium content of the surface
sample was also high ranging from 1 ppm o 118 pom with a
mean value of 19,34 opm. - Only eilght samples had water soluble

aluninium akove the maan value.
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Table 7.~ EC1 exchangeable Al, water soluble Al and DTPA
extractable Fe in the surface soils

Sample Exchangeabls Water soluble Exchangeable
numbey A} in ppm Al in ppm Fo in ppm
1 77 6 137
2 359 26 16
3 343 70 103
4 252 3 123
3 228 2 ‘ 173
& 128 1i 119
7 722 118 61
8 317 12 93
9 430 ’ 16 82
10 377 ‘ 23 184
13 195 10 ' 197
12 454 11 ' 81
13 226 ' 1i ' 124
14 265 6 ' 116
15 133 . % A 106
15 142 13 146
17 156 12 169
18 317 ‘ : 12 ‘ 108
19 103 12 124
20 179 11 99
21 108 : LA 164
22 254 11 13%
23 185 12 149
24 : 291 : 8 93
25 606 27 76
26 520 15 94

27 220 . 7 262
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Table 7.- X1 suchsngeable Al, water soluble Al snd DIPA
axtractable Fo in the surfaco solls (contimioed)

pron
il

28 174 11 92
29 143 1} 62
30 214 - 1] 91
3) 169 11 124
32 285 3 30
33 351 9 68
34 89 7 5%
35 441 18 32
35 149 10 75
37 275 A 100
38 81 9 6]
39 46 10 35
40 266 1], 73
41 295 3 56
42 159 10 53
43 76 12 69
44 259 8 53
45 346 J <1
A6 257 a 79
47 157 9 42
48 164 7 66
49 275 i 51
80 219 o 49

oan 248 13.3 25.5
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4,2.9, DTPA Grtractable iron

voried

The DTPA extractabla iron zan=cd betweon 16.0 ppm
to 262,0 pom in the surfaco sample. Thore was wido fluctuaw
tions in the oxchangeable iron content among the samples
analysed. The averaga was found to be 95,5 ppm and about

20 samples were found to havs voluss above the mean.
4.2,10, Exchangeable Calcium

The exchangeable Calcium in the surface samples
varied from 0,79 to 4.61 me/100 g with a moan value of
1.88 me/100 g. Ninotcen samples had exchangeable Calcium
above this mean walue (Table 8),

4,2.11. Exchangeable Magnesium

The exchangeable magnesium content varied from 0.32 to
1.74 ma/100 g. Twenty nine samales were found to have exchaf
goable magnosium lower than tho mean valus of 0,77 me/l00 g
soil.
42,12, Exchangeable Potassium

The values for exchangeable potassium conten: of these
soils ranged betwoen 0.09 $0 0.24 me/100 g the average belng
0.15 ma/100 g. Out of 5D samples analysed )21 samples exhibited

exchangaable potassium contont above the mean value.

4.2413, Exchangéable sodium

In genera%,the exXchangeable sodium content of these
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Table 8, = Exchangeable Ca, Mg, Na and K in the surface solls

Sl. EIxchangeable Exchangeable Exchangeable Exchangeable
Ne. Ca. me/100 g Mg. ma%oa g Ka. me/103% g K. me/l00 ¢

1.95 0.47 0.13 0.10

1
2 1,38 0,40 0.20 0.09
3 4.61 1449 0,24 010
4 2.60 0.93 0,17 0,15
5 1.98 0,61 0.13 0.14
& .48 0.61 0.14 0.13
7 2.09 0.33 0.15 0,15
8 2,10 0.73 0.16 0.16
9 4.51 0.90 0,12 0,12

10 1,60 0.44 0.21 0,21

11 1,93 0.72 0.12 0,12

12 0.99 0.44 0.14 0.16

13 1.34 0.73 0,13 0.14

14 1.22 0.49 0.14 0.15

15 3,22 0.92 0.13 0.17

16 2,24 0,65 0,12 0.12

17 1,83 1.04 0,10 0.13

18 1,27 0.76 0,12 0.16

19 2,67 1.73 0.14 0.19

20 2,64 0.87 0.11 0.4

21 1,88 0.63 0,12 0.16

22 2,01 1,00 0,13 0.19

23 2,98 1,20 0.15 0,19

24 2.01 1,74 0.13 0.15

25 1.22 0.53 0.07 0.16

26 1,59 0.72 8010 0.16

27 2,40 0,97 0.14 0.16



Table 8., = Exchangeable Ca, Mg, MNa and K in the surface soils

{continued)

28 2,40 0.94 0.17 0.23
29 2,79 1,37 0.15 0.23
30 1,46 0.91 0.17 0.17
31 1.77 0.54 0.10 0.14
32 1.68 0.71 N.11 0.14
33 1,65 0,8 Do 14 0.18
34 2,12 .77 0.11 0:15
3% 1,09 0.39 0.07 0424
36 2,31 1,08 2,10 0424
37 1,43 3,96 014 0.11
38 1,49 0.54 0.1 0:14
39 1.4 0.68 0.29 0.16
40  2.82 0.63 0429 0.16
41 1.39 0,52 0.16 0.15
A2 1.57 9.85 5.0% 0.16
43 1,88 (.46 0,09 0,16
44 1,33 0.32 0,09 0,12
45  1.18 0455 0.14 0416
a6 1,40 0.59 0,12 0.14
A7 1,50 0.73 Q.11 0,12
43 1,74 0,50 0.08 D.12
49 1.32 0.50 0. Ldd 0416
50 0,79 0,32 0.13 0,13
Mean 1.88 0.77 0.13 0415
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soils were vory low, The valuas obtained were batween 2,07
to 0.29 me/100 g with a mean of 0.133 me/l00 g« Only 21 samples

had exchangeable sodium above the mean value.
4,2,14, Total nitrogen

The total nitrogen content varied in the surface scll
from 0,073 t0 0.237 percent, Thirty samples showed valueg
balow the mean (0.14%) (Table 9),

442,15, Avallable Nitrogen

" The surface s0ils had the available nitrogen in the
range of 84 to 364 kg/ha with a moan value of 204.4 kg per
hectare, Avallable nitrogen content of 26 samples ware above

the mean value.
49 2. 16. Availablﬂ p205

The avéilable P g content ranged botween 4,64 to
16.5% kg/ha. It was more thar 14 kg/ha in 5 samolos and less
than 6 kg/he in four samplos. The avorage was found to ba
10.17 kg/ha. In genoral all tho surface samples can be rated
as low In avallable PCre

4,2.17. Available KQD

The available Kﬁs content varled between - ——- .85,4
ko/ha to 220.8 kg/ha with a mean valus of 142,43 kg/ha. Out of
50 samples analysed 24 gamples contained available KO above

the mean value.



Table 9. « Totsl N, available N, P and K in the surface soil

Sample Total N Available Available Avallable
No. in % N kg/ha PO KO
kg/ha kg/ha
1 0.128 112 14,8 96,0
2 0.14% 336 11,7 86.4
3 0,165 224 11,3 100.8
4 0,183 112 13,02 139,2
5 0.146 140 14.0 120,0
6 0,110 308 8.24 115.0
7 0,169 280 10.50 144.,0
8 0.146 196 - 3,24 148,8
3 0.110 196 9,09 118,2
19 0.220 24 3,24 196,8
11 0.146 112 14,6° 110,4
12 9,123 336 5,47 . 153,6
13 0,165 308 7.65 133,4
14 0.110 140 7.65 144,0
15 0.165 140 15,74 163.2
16 0.092 224 16,3 110.4
17 0.165 112 9,68 144.0
18 0.165 256 7,65 153,6
19 0.178 195 6.15 192.4
20 0,110 308 6.34 - 134,4
21 0.128 196 15,50 153,6
22 0,219 140 0,48 182.4
23 0.146 168 5.62 "144,0
24 0,183 224 4,64 145.8
25 0.128 224 5,03 145.5
26 0,073 252 . 2.29 148.8
27 0.201 252 12,60 148,8
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Table 9.= Total N, avallable N, P and K 4in the surface soil

{continucd)
23 0.128 196 10,14 211,2
29 0,128 140 11.90 216.0
30 0,110 168 9.30 163.2
31 0,105 224 12,80 134,4
32 0,125 140 10,73 129,6
33 0.128 196 10,58 172,8
34 0.092 140 9.48 144.0
a5 0.128 112 11,38 134.4
38 0,237 140 10.53 229, 8
37 . 0,183 112 7.85 105.6
38 0.128 112 16,55 134,4
39 . . 0,237 . 84 2,48 8634
40 0.110 224 2,04 153.6
41 0,110 280 10.90 139,2
42 0,092 280 8,98 115.2
43 . 0,128 364 10.53 129,6
44 0,092 252 10.73 115.2
45 . 0,128 280 9,68 153.6
46 . 0,116 224 11,90 134.4
47 0,183 224 2,25 110.4
46 0,092 224 11,70 115,2
49 0.110 260 10.92 153,2
50 . D,110 - 252 12,80 120.0

Moamn 0.141 204,4 10,17 142,43




Correlation studies of the soll properties wers also
carried out. It was found thet pH and lime requirement are
‘negatively corrolated .significantly (r = «0,667). The correw
lation between pH and electrical conductivity of soill samploes
(é = -5.607) was also negatively signifiesnt. The correslation
botween exchangeable aluminium and pH were negative and signie
ficant (T = «0.699). The same trend was noticed betwaen water
soluble aluminium and pH (r = =0.54),

The sodium and potassium content of the soil were alse
negatively correlated though not significsnt. The exchangeable
calcium ond exchangeable magnesium wore positively correlated
significantly (r = +0.653), Similar trond was noticed batwaen

exchangeable aluminium and water soluble aluminium (r = +0,674).
4.3, Fiqld aexperiment

The results of the observations and analysis recerded
during tho course of the field experiment are presented in
tables 10 to 29 and theo analysis of variance in Appendices
I to RIX,

4.3:1. Physico«Chanieal analysis of the experimental soil

The results on the phiysical and chemical properties
and nutrient status of the soils are detailed bolow.

4.3.1.1, Phyéical propartles

Mechznical analysls of the soll sample of the field
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Table 10.- Basic data of the s0il of the experimental area

1. Mochanical composltion

Coarse sand (3%) : 64

Fine sand  (55) t 5

Silt (%) : 24

Clay (%) t 6
IZ, Chemical composition

Soll rezction (pH) 4.3

Lime requirement
Electrical conductivity
Cation exchange capsclty

8.2 tonnes/ha as CaClq
0,48 smhos/cm
4.43 me/100 g

DTPA extractable iron 137 ppm
Exchangeable Al 1.2 me/100 g
Vlater soluble Al 11 ppm
Available silica 0.00343
Total N 0,.1343%
Available N 112.0 ka/bha
Available P.0Oq 14.6 ka/ha

Available KQO
Exchangeable calcium
Exchangeable magnesium
Exchangeable sodium

103.2 kg/ha

1,55 ma/100 g
0.60 me/100 g
0413 me /199 ¢

2 €& oo ds €6 wr W US e ¢4 L8 4B %A B W&




a7

a7

experiment plot revealed that thé soil is of sandy loam
toxture, The values for clay, silt, fine sand and coarse
sand fraction of the composite soil sample are 6%, 24%, 5%
and 64% respoctively.

4,3.1.2, Chemical analysis of soil

The data on the chemleal analysis of plot wise soll
szmple before blanting and after harvest of Rabl crop are
given in table 1l and 12,

The table 1l revealssignificant increase in soil pH
in all the limed plots axcept in treatmentis rs;ra;rg &‘Tl.
The treatments woere not significant in the case of rosidual
N, Na, Mg, S1 and 9205. The potassiun content_of the. soil
tréated with Caﬂiand Bhushakﬁhi at the raté of ¥ LR (Ta and
T-) and the treatment with double the recommaended dose of
K (40 kg K0 per hectare) (TB) gave significantly high
values for potassium. It was superior ovéf.control and
stéatite treatmaﬁts. The residual calcium'content of the
treoated plots gave significantly high values in treatments
with calcium oxide and Bhushakthi at both levels (Toe T
T4 .and Te) over the other treatments T,, Tge Tg and Tlm

_ As per the data presontaed in table 12 and appendix II
the treatments are not significant in respect of N, Py K, Na



Table 1ll.,~ Effect of different soil smendments on soil properties after the harvest
of Kharif crop

Total N Availlable Avalle Uxchane Enxchan=  Exchane

o v PaO able geable geable gzable Silica
Treatment  pH % kgfga K0 Calcium Hagne- Sodium ppm

me/100g sium
kg/ha me/100g me/l00g

Tl 4,1 Q.15 21.7 112.0 1,6 0.60 D11 32,6
T2 4,8 90,13 25,7 150.4 4.3 0,63 3.13 41.6
13 5.0 9,13 25,2 195,2 4.0 0.73 2,13 35,0
T4 4,3 0,12 22.8 173,0 1.4 0,76 0,10 49,0
T5 4,3 D12 22.6 137.6 1.6 0.34 D.l11 49,0
T6 4,6 D14 25,2 155,.2 3.8 0.87 N.11 43,0
T? 5.0 O. 12 23.9 l%.é 4.1 i 0982 0¢l2 48.0
Tq 4,3 0,13 23,7 = 185.6 1.7 0,65 0.11 32.0

D for .

comparing

treatment

iean at ’

0,05 lavel 0,32 NS NS 33,6 0.7 NS NS MS

Bb



Table 12,- Effcct of different soll amendmants en soll propeortioes after the harvest

of Rabi crop

Troatment Total N 9205 K0 Na Ca Mg 81
kg/ha kg/ha me/l00 g mwma/l00 g me/l0D g pom

Tl 0.31 2.7 102,44 0.13 2.05 0.68 37.3
T2 0,29 25,7 116,8 0,14 4,71 D.66 52,6
T3 0,25 25.2 99,2 0.16 5.09 D74 73.,0
T4 0.34 22,8 113.6 0.l4 2405 0,62 93.5
T5 0030 22.6 36,0 0.13 1.97 D.73 96,0
T6 0.27 25.2 107,2 0,14 3.95 1.02 63.6
T7 D.29 23.9 133.8 0.14 5.03 1.14 63,3
'1'8 0.28 23.7 116,88 0.12 2,23 0.63 34,6

Cl} for come

paring treate

mend

Mean at

0,05 lovoel NS NS NS NS NS 0.289 57.30

6o
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and calcium content of the soll. The residual Mg content of

the soil treated with two lovels of steatite increased pro- |

gressively though not significantly. But the residual magne-
sium content of the scil significantly increased with both
lovels of Bhushakthl. The residual silica éontant of the
‘steatito treated plot was on par with T, {(CaC at & LR) and
was superior over control plot, Ta, T4, Ts. T& and T7.were

on par in respect of residuasl silica content of the soll.

4,3.2. Effect of difforent soll amendments on the biometric
characteristics of rice (variety Pth=3) Kharif 1984

4,3.2,1, Helght of plant

The data relating to the height of plants at various
stages of growth is presented in Table 13 and the analysis
of varlance in Appendix III. The table shéws that the helght
of plants at the maximum tillering stage 1s significantly
increased by the application of bothfievels of Calcium oxide
and Bhushakthi. The samo trend was followed at the panicle
initiation and booting stages also (?;?;:> T;?g’> T,). At
the harvest stage Ty {Ca0 ¥ LR) and T, (Bhushakthi % LR)
were significantly superior to all other treatments
(Tl = ’f';z-> T, >Tgl,). However,treatment Ty did not
increase tbe plant height at all stages of plant growth/
while T5 and T4 decreased the plant height significantly at



Table 13.- Influence of different soil amendments on the
height of plants
(Ptb 8)

Plant height in Caentimetre

Treatment  y.vimum  Panicle Booting
tillering initiation stage At harvest
stage stage
Tl 66,85 38,49 90.44 103,35
T2 74.33 95,66 97.55 111,47
T, 80,83 104,16 102.390 118,47
1, 65,94 83,44 85,66 97.50
Ty 63,33 85,38 87,24 97.60
Te 72.63 95,19 . 97,63 109,52
T7 78.77 103.16 107,30 118,82
Ty 70.69 83,97 - 91.99 106,16
CD at-

.09 level 5,664 . 3,439 3,933 3.698
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harvest., The mean plant height of 13 and T? viexe 118.4 cn
and 118,8 em respectively as compared to 103.,3% cm recorded

in the case of control,
4,3.2,2, No. of tillers

The data relating €c tillering is presented in Table
14 and Appeniix IV, The results reveal that treatments TB'
T, and T did not have any significant increase in the number
of tillers at all the stages of plant growth, The numbar of
tillers increased significantly by the application of bothlh
lovels of Cs0 and Bhushakthi (Tg, Toy T, and Tg)e At
maximum tillering stagg;fs was superior to all other troate
ments while at panicle initistion stage the trend was

Tyl » T 0% AT5T4T8T 1+ Average number of tillers in Tas
Tffz and T6 at harvest wers 10,56, 2,14, 38,63 and 8,13 ros-
pactivelv. |

4.3.2.3. No. of productive tillers

The number of productive tillers were significantly
increased in treatments T4, T, Toe T, and Tg over control.
The application of steatite was not effective in increasing

tho number of productive tillers of the crop.

4,3,2,4. Paniclo charactoristics ‘
The data relating to various panicle charactera are

presented in Table 13 and Appendix Vv,



Table 14.- Influence of different soil amendments on the

tillering ability of rice (Ptb 8)

Total number of tillers No. of
Treatment produts
Maximum Panicle At tive
tillering initiation harvest tillers
stags stage
Tl 7.67 7e22 7.12 5.33
T2 J.24 8,66 8.63 6.08
T3 10.85 10.66 10.51 6,37
a 8,11 7.66 756 5.673
T5 8.20 T77 7.67 5.94
T6 8.90 8.25 8415 6.04
T7 10.19 9,74 9.64 6,39
TB 7.91 7.64 7.54 6.04
CD at
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4,3.2,4.1. Longth of panicle

Treatments T, T7 and T2 gave panicle lengths in the
range of 20.77 to 21.6 cm which were slgnifiéantlv higher
than '1‘6 1.‘4 'l'8 amd TJ.' Treatments 1516141'8 and ‘rl were on par.

4,3,2,4.2, No, of spikelots per panicles

Treatments Ta and‘T7_wera found to be superior to
all other treatments. Thers were 89 spikelets par panicle
in T, and 87 for T.. The number of spikalets'rangad from
75 to 80 for all other troatments.

4.3.2,%4:3., Number of filled grains

The data revealed that the application of calcium
oxide at ¥ lime requirement and Bhushakthi at the % lime
requirement were equally good in increasing the number of
filled grains per panicle. There were 69 filled grains per
panicle 1n'r7 and 67.4% in T3. The effect of 12 and'ra ware
also positive in increasing the number of filled grains as

compared to control plants,
443.2,5. Yield characteristics
4.3:2:.9.1, Yiald of grain

The data on grain yleld is presented in Table 16 and
analysis of variance table in Anpendix VI. The highest grain
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Table 15.«~ Influence of differont soil amendmenis on the
panicle characters of rice (Ptb=3)

Panicle characters No. of
Traatments s filled
Longth of No. of gralins
panicle spikelets
cm

Tl ‘ 18,93 T4.80 52,20
T2 20,77 T7.84 60.51
T3 ) 21.60 B35.61 67.45
T4 192.50 79.38 - 32,06
T5 12.66 79.93 52,954
Te 19,53 74.93 83.78
T7 20,93 38,95 69,03
T8 | 19.06 76,01 57.33
6.416 3.797

CD at 0.05 level 1,145
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yicld was obtalned in T, and Tq4 (Bhushakthl and Calcium oxide
at & LR each). These two treatments gave a per hectare grain
yield of 3.7 and 3,5 tonnes respectively. T, Tﬁ and‘T8 ware

on par in the ¢ase of grain yield but superiorfémaz—control._

However T4 and ‘l’5 were not able Lo imorove the grain yield.
4,3,2.9.2. Yield of straw

Straw yield was the highest in T {6.03 t/ha) which
was on par with Tq (5.9 v/ha). The yield of straw was nof
significantly different among treatmeonts T6. T4. T8 and Tz.

4,3.2,5.,3. Graln straw ratio

An increase in gralin straw ratio was observed in treate
. ments T2 and T, alone compared to control. The values were
0,60 4o 0.61. All othar treatments were found ﬁo'bé én par
with that of control.

4,3.,2.3.4. Thousand grain welght

o

e
The application of Bhushakthi at both levels azlone was

found to increase thousand grain weight significantly, The

value was 24.9 g All the other treatments were on par with
control, Treatment T5 was strikingly inferlor to control and
all other treatments. Treatment T3 was superio? to TquMile

Tﬁ, TT,'TS and T2 viere on par.
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Table 16.~ Influencoe of different soll amendments on the
yield characters of rice (Ptb 3)

¥4eld characters Thousand

Treatmant — grain

Weolcht of Welght of Grain welght

grain straw straw (g?

t/ha t/ha ratio

T, 2,256 4,066 0.95 23,30

T, 2,950 4,828 0.60 23,90

Ty 3.480 5,914 0.59 24,40

T, 2,380 4,513  0.53 22,90

Ty 2,210 4,074 0.5% 21,66

Tg 2,790 4,325 0,58 24,93

T, 3,660 6,037  0.61 24,90

Tgq 2,730 4,609  0.59 23,10
CD at .05

level 0,2720 0.3502 0,042 1.211
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A.3.3. GEfect of differont soll amendments en the biomotric
characteristics of rice (varicty Vyttila-l) Rabl=1984,

4,3.3.1, Helght of plants

The data relating to the helght of plant at wvarlous
growth stages 1s prosented in Table 17 and the analysls of
variance table in Appendix VII. The hoight of plant increased
with tho application of soll amendments. But this increase
was not significant in the case of Tge Tg and Ty traatmarrl:s}
while 17 and T3 wero foundlto increase the plant height signi-
ficantly. T7 was found to be superior to all other treatments
at booting stage while it was on par with Taland.T5 at harvest
stége. However Ty and T4 were not found to improve the plant'

haight ‘st both stages.
4.3.3.2, Number of tillers

The data relating to number of tillers under differant
troatment is presented in Table 18 gnd the analysis of variance
table in Appendix VIII,

The number of tillers at booting genefally'increased
with the application of all the soll amendments. The highest
increase, was recordedlby TS followed hy T7 aﬁ this stage and

Ta and'r7 were on par at harvest stage also. Treatmonts 12
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Table 17.=- Influence of different soil amendments on the
height of plants (Vyttila=l)

Plant height in cm

Treatmant
At booting At harvest
stage
Tl 77.75 93. 88
T, 83,72 100,15
T, 87.01 ' 107,23
Ty ' 73.41 ‘ 93,13
Ty ' 30,26 100,32
Tg 81.55 99,695
T, ‘ 91.13 + 104.48
Tg 79.62 - 94,10

CD at 0.05 lovel 3,355 4,616
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Table 12.- Influence of different soll amendmonts.on the
£illering ability of the crop (Vyttilae=l)

No, of tillers Number of

Treatments - productive

Booting At harvest tillers

stage e

Tl 5,83 5,03 4,10
T, 6436 5,63 4,39
T3 7.19 6.40 5.30
T, 6425 5,30 4,16
TS 6.36 5.30 4,16
T6 5.5 5.8) 4.36
77 Tell 6,40 4,36
T8 ' 6.59 S5¢ 50 4,13

CD at 9.05 lovel 0.554 0.5347 06303
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and 76 wore found to be superior over control at harvest bhut
at booting T2 was on par with the control. Howeveg,application
of steatite or additional dose of potash could not increase

nlant height significantly at the harvest.
4,3,3,3, Numbar of preductiive tillers

The nunbar of productive tillers also incroased with
the application of soll amendments though not significant in
Tén Tos T5, T4 and TB at 5 per cent level. Treatment 13 was
superior to Tvahich was superior over.control. The number
of productive tillers were more for T, (5.3) followed by T
{4.9). No significant difference in the numbar of productive

tlllers were observed for all other treatmonts,
4.343,4. Panicle characters

The data pertalning to various panicle characteristics
-are presented in Table 19 and the analysis of varlance table

given in Appendix IX.

The length of panicle showed no significent difference,
It ranged from 20 cm to 22 cm within the treatments,

The number of spikelets per panicle also did not show
any significant difference among the treatments, the range
being 49 to 45,



Table 19.~ Influsnce of differaent soil amendments on the
nanicle characters of rice (Vyttilael)

Panicle characters ?gilgg
Treatment Panicle No. of grains
length snpikalots
in cm per
panicle
Tl 20,95 44,02 35,73
Ty 21,72 44,90 37.10
TS 20,94 43,90 37.90
T, 20,04 41,50 34,30
T5 20,28 41.50 34.90
Tg 21.33 43,62 37,40
T 21.33 43,59 38,50
Tg 20.51 40,22 34,30
Ch at 0,05 lovel M5 - N.S

NeS
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The number of filled grains per paniclé also were not
significantly different among the treatments. Its range was
botwoen 34 and 39.

4.3,3.5%, Yielsd charactoristics

The data relating to yield characteristics are pro=
sented in Table 20 and the analysis of variance table is
alven in Appendix X.

dl 3.3.5.1, Crain Vield

The data revealed that the highest graln yleld was
obtained with the application of Calcium oxide'anﬂ Bhushakthi
at 4+ lime reguirement., OGCrain yield did not significantly
differ botween T3 and T7 but they were found te yleld better
ﬁhén other treatmonts. Also T& was found to increase yield
of grain over T4 and TB. The parformance of T2 was on par

‘-"Jith Ts. Tl. T4 aﬂd TB.
40303.5.2, Yicld of straw

T3 wag superior to all the other treatments except T7,
which inturn was on par with T4, T2 and TB‘ Straw yield was
not significantly different from that of contr61 for T6 and
Ta. The lowestkstraw yield was recorded in TS' The effect
of TS in increasing straw yield was equally good as that of

T?.
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4.3.3.5.3. GCrain straw ratio

This value did not vary significantly between treate

mnents.

4,3.3,5,4. Thousand grain welght

The thousand grain weicht was the highest in T3
followed by To. The treatment‘16 recorded significantly
higher values of thousand grain welght over control. The

trond was in the order of ?5?7 >'r6:> 13al, and 8"

£,3.4, CHEMICAL ANALYSIS OF PLANT

The grain and straw were analysed for the N,P,K,Ca,
g and Si content. The results of the analysls, both Ptb=3
(kharif 1984) and Vyttilawl (Rabi 1984), are presonted in
Tables 21 to 24 and the analysis of variance table are suso=

lied in Appendix XI to X1V,
Analyslis of Grain

The analytical data of the grain (Ptb-8) is given in
Table 21 and the snalysis of variance table is presented in
Appendix XI,

4,3.4,1, Nitrogen content of grain

The analysis of the data revealed that the effect of
Cal and Bhushakthi at both levels are highly significant on
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Table 20.- Influcnce of differont soil amendments on the
vield characters of rice (Vyttila=l)

Yield characters

Treatment

Yicld of Yiold of Grain Thousand

rain straw straw grain

?t/ha) (t/ha) ratio welght

: (a

T2 2,121 4,139 - 0,506 27.40
T4 1.914 4,213 0,453 27.490
T5 1.988 4,085 - 0,488 27430
Té 2.258 3,643 0.613 27.60
Ta 1.B83% 3.377 0,506 27.36

CD at 0,05 level 0.2942 0.6361 NS 0.123
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the nitrogen content of the grain.: The application of stoa-
tite had no significant contribution in inc;easing the nitro=
agen content of the grain. However,? was found to be signifie-

cantly ruperior as compared to control.
4.3.,4,2, Phosphorus content of grain

The phosphorus content of grain increased significantly
in treatments T3 and T7ywhlle all other treatments were on

par with the control.
4¢3.4,3. Potassium content of grain

Different treatments did not give any significant

variation in the potassium content of grains.
4,3.4.4, Calclum content of graln

Treatments Ty Ty Té.'Tg and T were superior to
control, This showed that. tho application of Bhushalkthi
s
and Calcium oxide at both4leVGls and also TB incroased the
Calclum content of grain significantly. The trend is in
the order of T T, > T Ty >T,.

4,3.4.5, Magnosium content of grain

- The content of magnesium was the highest in T7(0.168%)
which was on par with T5 and ?6‘ This shows that the appli=

cation of steatite and Bhushakthi has resulted in an increase
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Table 2l.= Influence of differen£ s0ll amondments on the
composition of rice grain (Variety Ptbe3)

Kharif 1984
Treatment N by K Ca Mg 51
-4 % % % % %
Tl 1.26 0.26 0,60 0.068 0,109 3,73
T2 l.42 0,23 0,30 0.087 0,130 3,16
73 1.54 0,33 0.46 0,102 0,137 2,95
T4 1.22 0,27 92,43 0,077 0.145 3.9
TS 1.13  0.26 0,40 D.071 0.15% 4,13
T@. l.42  0.29 0,50 0.092 0.149 3,21
T? 1,53 0,33 0.46 0,100 0,163 3,11
TG 1.37 0.27 90.60 0.024 0.1056 3.41
CD at ‘
0.05 0,103 GC.046 N.S 0.,0119 0.,0224 0.114

level
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in the magnesium content of rice grain. T2. T4 and 73 ware
superior over control at 5% level. T4 was on par with the

control (T,).
4.3.4,6, Silica content of grain

The silica content of grain was the highast in T5.
Increasing levels of steatite were followed by an increase
in the silica content of rice grain. The silica content of
tho graln was the least in T4 while that of treatments Ty
and Tl wore significantly higher than that of T&' T2, T7 and
TS all of which involve Cad and Bhushakthi. The trend was

4.3.5., Analysis of straw

The data pertaining to the chomical compesition of
straw of Ptbe8 ig presented in Table 22 ard the analysis of
varlance table is given in Appendix XII. |

4,3.3,1. Nitrogen content of straw

The nitrogen content of straw was significantly 1ine
creased by increasing levels of calclum oxide znd Bhushakthi.
Treatments‘TB, T4 and T5 could not lncrease the nitrogen con-
tent of rice straw. The nitrogen content decreased as the
lovels of steatite inecreased though not signiflcantly, the
trend being ?é? >=T6F > T Tl?d?“'
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Table 22.- Influence of different soil amendments on the
composition of rice straw (Ptb-8)

Treatmant % % % %9 .§?¢ %i
T, 0.49 0,053 1,10 0,583 0,215 9.70
Ty 0,63 0,063 0,90 0,773 0.231 9,36
Tq 0,77 0.076 0.83 0.%16 0,215 .34
T'4 0.47 0,096 0.8 0,676 | 0.,247 13,77
Ty 0,43 0,056 .76 0,390 0.226 11,43
Tg 0,63 0,086 0,90 0,796 0.247 .49
To D72 0.056 0.83 0,896 0,241 9,36
Tg 0.5 0,036 1l.13 0,730 0.227 9.64

— .

0.05 0.033 0,014 0,163 3,0601 N,S 0.829

level




4,3.95,2., Phosphorus content of straw

The phosphorus content of straw increased signifi-
cantly in treatments T3, T7 and T6 which were superior over
control. Treatment T3 was supsrior to Tz' Ta, T5, T8 and Tlo
ALl other treatments had no significant effect on the phose

phorus content of rice straw.
4,3,5.3, Potassium content of straw

The potassium content of straw was found to decrease
in limed plots significantly. The highest content was roe-
corded in T which was on par with the control. All other
treatments recorded lower lovels of potassium content with-

out any statlistical significance,
4,3,5.,4. Calclum content of straw

The calcium content of straw increasad with incroas-
ing levels of t@e three liming materiazls though the gffect
of steatitc was not significant. Treatments T3 and T7 were
superior over all other treatments. The calcium content of
rice straw was significantly high in treatment T6 as well
which was on par with TB and Tz‘

4,3.5.5. [Magnesium content of straw

There was no significant difference among treatments

in the magnesium content of straw.



4.8.5,6, Silica content of straw

The silica content of rice straw increased signifle
cantly by tha application of steatite in treatments T4 and
T5 whi&h wore on par and were superior'ﬁﬁﬁr all other treate

ments.
4,3.,6. Analysis of grain (Vyttila-l) Rabi 1984

The data 1s furnished in Table 23 and Appendix XIIX.
A4,3.6.1, Nitrogen content of grain

Nitrogen content of grain increased significantly in
treatmanis T7, T3, T2 and Tﬁo All other treatments tizd the

loast eoffect on increasing the nitrogen content of qgrain.
4,3.6.2, Phosphorus content of grain

The phosphorus. content of graln increased significantly
in all treatments compared to Tl‘ The trond was Tfra >'T5Tér4
and TS; T6 :=T418 anrl Tl.

4,3.6.3. Potassium content of grain

The potassium content ¢f grain was the highest in T8 and
it was suparior to all other treatments. The application of
steatite, calcium oxide and Bhushalthl decreased the notassium
content of grain though the decrease showed a significant trend

in '1'3 only,
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Table 23.- Influence of differont scoil amendments on the
composition of rice grain (Variety Vyttila=l)

Rabi 1984
Treatment N P K Ca Mg Si
£ % % % % 3

T, l.14 0,273  0.326 0,169 0,126 3,61
T, 1.32 0.310 0,306 0.233 0,127 3,23
T, 1.37 0,353 0,300 0,287 0.132 3,04
T, 1.18 0.303 0.316 0.223 0,131 3.87
Ty 1.14 0.320 0.306 0.204 0.135  4.03
T 1,32 0,330 0,310 0.223 0.121  3.26
T, 1.37 0,370 0.306 0,228 0.129 3,07
Tq 1.23 0.303 0.360 0,174 0.114 3,42

Ch at ; . . ‘

3,05 0.138 20,0235 0,0253 N.S  N.S 0.132

level )




T 443,044 Calcium and Magnesium content of gfain

There was no significant difference botween all the

tréatmonts in the calcium and magnesium content of the grain.
4,3.60%« Silica content of grain

The silica content of rice grain increased signifi-
cantly in treatments T, and Ty while {ts content decreased
1n'76. Tz, Ta and T?. This shows that the application of
Cz0 and Bhushakthi decreased the siliea conﬁent of rice grain
significantly. '

4.3.7¢ Analysis of straw of Vyttila=l

The data-relatihg to thae chemical composition of straw
of Vyttilael is given in Tables 24 and the analysis of variance
table is presented in Appendix XIV,

4,3+.7.1. Nitrogen content of straw

The n&trogen content of rice straw increased with in=
creasing levels of calcium oxide and Bhushakthi. Treatments
Ts Tge Ty and T, were on par. The treatments T, T, and TG
were found Yo increase the nitrogen content of straw signifi-

cantly over the control,
4,34.7+2+. Phospherus content of straw

The phosphorus content was significantly higher in T4 and



Table 24.~ Influence of different soll amendments on the
composition of rice straw (Vyttilawl)

Treatment E % % C% M% S%
T, 9.72  0.083 2,06 0.387 0.311 9,41
T, 0.2 0,096 L,93 0,522 0,339 9,11
Ty 5,92 0,110 1,70 0,734 0,349 9,06
T, 0,72 0,083 1,90 0,583 0.339 10,03
T, 0.77 0,083 1,83 0,494 0.335 10,33
T,  0.91 0,093 2.03 0,553 0,328 9,33
T, 0.54  0.106 1.93  0.653 0.323  9.40
Tq 0,77 0,090 2,16 0.448 0,302  9.48

CD at :
0.05 0,124 0,0086 0.221 0.1132 NS 0.431

level
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T Treatmonts Tyy Ty and Ty were slso supérior over control

while T, and Ty wore on par with T 1
4,3,7.3. Potassium content of straw

_‘l‘ho potassium content in the straw was found to decrease
in treatments 'If3, 14. Tﬁ. T., and Tz vhiile the K content was' the
highest in T, which was on par with T, and the comtrol,

443,74, Galcium content of strow

Calciumn content of straw was the highest 4in T, followed
by T.?. The ticatments 1'4. 1'6 and T2 were al(so suparior to
control, All othor trestments could not increase the calcium

contont of straw. s

4.34745. Magpas{um contant of strav}

The treatments were not significant as far as tho magne-

sium content straw was considered,
4.3.7.6: Silica content of straw

The sillica content of straw also incroased significantly
with the appllcation of steatite. T a and Tﬁf were superior %o

1

all other treatments which ware on par.,
%:3.8. Uptake of nutrients at different growth stages of Pth=8
44348.10 Maximum tillering stage

Tha data relating %o the uptake of nutrients at maximum

tillering stage is given in Table 25 and Appondix XV.
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Table 25.- Influonce of different soil amendmenis on the
. 7. “uptake of nutrients at marimum tillere
ing stage (Pth=38) in g/plot

=

Treatnent N 2 K Ca - Mg 81
Ty 24,12 5,42 52,53 9.00 4.05 107.73
T, 60.13 12,83 93,84 23,73 9.14 223,73
Tq 32,89 18,48 113,07 46,33 11,62 305,78
Ta 31.60 6,01 76,75 21.13 7.62 183,59
T5 27,26 4,62 T2.12 19,33 7.73 188.46
T& 36.47 B3.86 67.11 24.43 €.57 187,37
To 72,91 16,04 103.82 40,66 13.67 272,20
Ty 356,87 3,00 73.23 15.26 4.73 144.70

CD a% '

0.95 10,390 2,342 14,193 7.883 2,366 37.600

leval
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4,3.8,1.1, Nitrogen

The uptake of nitrogsen was significantly high in
treatments TB and T7. These two treatmonts were suparior
ovar Tg which in turn was significantly supgrior over Ta and
T&' All other treatmznts could not increass the uptake of
nitrogen at this stage of plant growth,

4.3.861.24 phOSQhGrUS

Treatment‘?s was superior to T., and the increased up-
+ake was in the order of TS ~ T7;> 12 ;.T6?8:> Tl' Calcium
oxide at % LR ranked first in tho uptake of phosphorus at:
maximum tillering stage and it was significantly superior to
all othor treatments, Application of steatite had no signifi-

cant effect on the uﬁtaka of phosphorus,
4.,3.8.1.3. Potassium

Traoatments Ta and T7 wara hicghly supericr over all.
other %reatments in the uptake of potassium The trend was

Ta = T2 = T4T3T5T61> Tl'
4.308.lq4. Calciun

The uptake of calcium was the highest in T7 followed
by Tg. This trend was followed by treatments T, amd Ty which
were on par with T, and Tg The least calcium uptake was in

the contrel plot (T,) and the plot receiving double dose of

K0 (Tg).
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4,3.8. 1.5, Magnesium

The uptake of magnasium increased significantly in
treatments T7, TS, T2. TS' 'l'4 and Té while T7 and T3 were

superior over the other treatments. T2:> Tél‘B and Tl.
4,3.8.1.6. Silica

Treatment T3 and T7 recordad significantly Increased
uptake of silica followed by T,y T,y Ty and T,. The treat-
ment T, could not increase the uptake of silica at maxlmum

tillering stage and it was on par with the control.
4,.3,8.2, Panicle initiation stage (Ptb=8) ,

The data relating to the uptake of nutrients at the
nanicle initlation stage of Pib=B is given in Table 26 z2nd

the analysis of variance table is presented in Appendix XVI.
4,3.8,2.1, Nitrogen

Treatmonts T3 and T7 were found to be superior over
all other treatments. In genseral increasing levels of calclum
oxide and Bhushakthi increased the uptake of nitrogen signi-
ficantly., Treatments T, and T, ranked next. The trend was

Tal, > T, > T g, > T,.

4,3,8,2.2. Phosphorus

The uptake of phosphorus also followad similar trend

as that of nitrogen uptake. Treatments T3 and T7 recorded
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Table 26;- Influence of different scil amendments on the
uptake of nutrients at panicle initiation stage
g/plot (Ptb=3)

Troatmenmt . N P K Ce . .Mg S

T, 42,15 6,06 63.52 19,60  9.95 301,36
T, 81.69 14,30 103,19 39,72 21.30  523.8)
3 122,25 23,92 131.23 72,15 23,94 782,70
T, 59,07 12,60 98.,91. 36,33 18,91 522,36
Tq 65.08 12,63 101.94 4591 19,20 593.10
Tg 93.44 15,75 104.33 51,52 20,72 579.23
T, 115,78 22,07 130.09 70,22 27.79 748,66
Tq 64,90 11.56 91.93 30,61 16,23 415,86

CD at ) :
?,051 12,686 1.924 16,573 11.027 5,011 70.570
ave.
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the maximum phosphorus uptake over 76' T2 wh;ch were on par
and superior ver control. Treatments Tg, T, and Tgy also were

superior bver control in increasing the uptake of phosphorus.
4.,3.8,2,3, Potassium

The uptake of potassium was significahtly increasad
by treatments Ta and T7 and they were superior to all other
troatments. The treatment Ty, Tge Ty Ty and Ty also incre-

ased the potassium uptake significantlv over the control,
4,3.8.2.4, Calcium |

T3 and 77 ranked first in the ubtake:of cslp;pm at
paniclé initiation stage followed by other troatments except
‘1‘8 which was on par with control. The trend ;was ?;'F;:>T6 :>'-IZ'I":

>-Tl. The treatments TS was superior to Té and Tl which were

on par.
4,3,8.,2,9¢ Magnesium

The uptake of magnesium followed similar trend as that

of calcium, The trend was-TéT7 >'rérérér4r8 which were on par
and superior over control. Both levels of gteatito were

equally good in the uptake ef magnesium.

4.1.8.2.6., Silica
The uptake of silica also followed a trend exactly

similax to that of magnesium as explalnsd shove at panicle




initiation stage of Pitb 8., The trend was T3T7:> TeTgloTy >
Tg ™ TJ.‘
4,3,8,3, At harvaest

The data relating to the uptake of nutrients as ine
fluenced by different soll amendments at harvest stage 1s

given in Table 27 and the analysis of variance table is prew
sented in Appondix XVII.

4,3,8.,3.1. Nitrogen \

The increasing levols of calclum oxide and Bhushakthi
significantly increased the uptake of nitrogén at the harvest
of the crop., The effect of steatite was not significant but

T8 was superior to Tl. The treatments followed a trend of

'1'3'i'7> T2T'6 >11< T8.
4,3,8,3,2. Phosphorus

The uptake of phosphorus was the highest in Ta followed
by T7 and was highly significant over T2. T6 andd TB. As in
the case of nltrogen steatite apslicatlon did not influence

phosohorus uptake.
4,3.8,3,3. Potassium

The uptake of potassium 1n'T7'Y3 T2TB and T& ware on
) H ¥
par with the control., But K uptake was significsntly reduced



Table 27.- Influcence of different soil amendments on the
uptake of nutrlents at harvest g/plot (Ptb-3)

Treatment N P K Ca -~ Mg 51

T, 65.49 10.96 79.39 34,37 15,28 647.54
T, 98,34 15,85 78,87 53,97 21.45 735.76 .
Ty 134,66 22,11 85,36 79.40 23,79 80,11
T,  70.82 12,34 63.01 43.87 23,8l 789.19
Tg 70,90 10,93 58,40 34,80 23,29 759,02
Tg 95,34 15,48 77.66 56,40 20.73  730.44
T, 135,98 22,11 91.49 72,38 28,76 963,05
Tg 81,60 13.85 85,55 52,11 17,50 722,05

Ch at
0,05 11,680 2,148 13,432 8,312 3,376 93,930
lovel
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4,3, 80304'0 “Calciun

The application of steatito incroased the uptake of
calclum though not significantly. Increasing levels of Bhu-
: shakfhi and calcium oxido significantly increased the uptake
of_calclum. TB'was found o be on par Qith Té argd Tz. The

‘trend was T T, > "1‘21'6'1‘8 >Tye
4,3,8.3.9 Magnesium

The uptake of magnesium was the hichest in T, and it
was superior cver all other treatments. T,y T, Ts, T2 and

T, werae superior over control. T4 was on par with T,.

4.3.8.3.6. Silica

r

~ The uptake of silica was the highest 1n'r7 followed
by Tqe Troeatments T, and T5 ware also superlor to the centrol,
Treatments T2 Te and 76 could not influsnce the uptake of silica

at the harvest. The trend was T, > T4T,Tq >T,.

4,3.8.4, Uptake of nutilenis Vyttilawl
Bootlng stage o ‘
The data reiating to the uptake of nutrients at booting
stage bf"Vyﬁti;a-l is given in Table 28 and the analysis of
var;ance table in Appendix XVIII, ‘ |
,4.3{8.4.1. Nitrogen
The uptake of nitrogen ;ncreased in treathqnté‘ra. T7
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Table 28,=- Influcnce of diffeorent soll amendments on the

uptake of nutrioents at booting stage

Wyttila=1 g/plot

Treatment N P K Ca Hg Si
Tl 29,98 6,70 53.70 3.88 5,35 167,73
T2 43,19 9,70 60,63 6,94 7.36 197.60
Tq 49,81 9.82 67.83 8.04 B.12 210,16
Ty 30,09 8,30 55.20 4.88 6437 154,60
Ty 31,86 6.84 54.96 4,85 6.3 198,00
Tg 39.08 9,08 95,86 6.8 7.02 188,10
T, 47,92 11,67 67.92 8,32 8,99 221.20
Tq 37.17 7.73 859,79 4.93 S5.87 176,60

CD at _

0.05 9,499 1,462 NS 0,992 1,200 25,272

laval
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L}

and T, significantly over the controcl. Cther treatments
could not increase the uptake of nitrogen at the booting
gstage of ths crop. ‘

4,3.8,4.2. Phosphorus

Treatment T7 recorded'the highest uptake of phospho-
rus and was suparior over all other treatmonts. T, T, and
Té were on par and superior to control, Té.and T 4 Were also

on par and superior over control.
4.3.8.,4,3. Potasslum

No significant contribution was observed in tho pota-

s#ium uptake in the plots receiving different trestments.
4,3.8.,4.4, Calcium

. Incrgasing levels of calcium oxide af;dlBhushakthi ine
creased. the uptake of calcium in Vyttilawl at the booting

ety

stage. The trend was T3‘1‘? = T2'i‘6 > '1'81‘5 > 1‘.‘1.

4.3.8.4,5. Magnesium
I

The uptake of magnesium was/\highest in T7 vhich was
on par with Ty, Treatment T,, T, and Ty were also superior
| over the control.. But T, and T, could not influence the up=
take of magnesium by the plant. |
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4.3.8,4.6. Silica

Increasing levels of calcium oxide, Bhushakthi and
stoatite were found to incraease the uptake of silica hy the
nlant, Treatment T, 13, T5, T, and T2 were supoerior to
control. Treatment T& and TB could not increase the uotake

of silica at the booting stage of the crop.
 4,3.8,9, At harvest (Vyttilawl)

The data relating to the uptake of nutrients at harvest
is given in Table 29 and the analysis of varlance table in
Anpendix XIX, '

4,3.8.5.1, Nitrogen

The nitrogen uptake of the crop was increased with

increasing levels of lime and Bhushakihi. The trend being

Tgl, = Ty > T, 'But tho application of steatite appae
rently increased the nitrogen uptake though not significant.
Treatments T4, Ty and'l'8 were found to have no effect on the

increase in uptake of nitrogen.
4.3.8.9,2. Phosphorus

Increasiné lovels of Calcium oxide and Bhushakthi in-
crgased the uptake of phosphorus, Ta amd T7,were suparior
over Tz, T5 an: T6 vhich wero sﬁperior to cqntrol. Though
there was apparent increase in the phosphorus uptake in staatite
freatments it was not SEQn;ficant in T4« Treatments T4 and

T4 were on par with the control.
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Table 29.~ Influence of different soll amendmenis on tho
uptake of nutrients at harvest (Vyttilael) g/plot

Treatmant N p K Ca Mg i

T, 69.86 12,10 79.60 24,50 20,86 585,28
T, 85,99 19.27 77.30 40.44 25,37 642,16
Ty  1i7.17 20,96 78,05 65.02 31,99 760.16
T, 79,01 13,42 71.70 41,56 26,23 713.86
Tq 77.58 14,08 71.53 33,39 25,39 741,86
Tg 91,13 15.64 82,59 39.18 21,90 595,26
T, 11197 20,65 90.51 47.7L 27.19 724,73
Tg 70.94 12,54 76.68 29,07 18,58 547,66

CD at )
0.05 12,638 1,830 7.573 19 .44_9 4,276 100,460
leval ) ’ ' ‘
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4,3,8.5.3, Potassium
T7 was superior over 21l other troatments. Tﬁ gave
increased uptake of potassium over T4 and T5. The applica=-
tion of steatite had no positive effect on #pcreasing the
potassium uptake by the plant. The other trQétménts did not
differ significantly.
4,3,8,9,4, Calcium : |
The uptake of calcium was sigqificaﬁtly higher in T,.
frgatments T7; T4, Té and Té wers on par and superior over
control, The calcium uptake of T, was not élgnificant over
6oﬁtr01. Tg also contributed to significant increase in the

ealcium uptake of the crop.

4,3.8.5,5, Magnesium

Treatmonts T4 was superior over alljother treatmente.,
Troatments Ty T4y T and T, were on par and supefio? ovar
control, In general CaB, Bhushakthl and steatite application
showed a signlficant increase in-the maénesium uytake by rice,

- Treatments T2 and T6 were ON Par,

4,3.8,5.6, Silica

The uptake of silica was the highest with T4 which
was on par with Tgy T, and Ty, Trestments To, Tg and T4 could
not increase the uptake of silica at the harvaest. The data
rovealed that the higher level of calcium ofide, Bhushaktbi
and both lesvels of steatite increased the uptake of silica
by the plant. :






DISCUSSION



CHAPTER V
DISCUSSICN

The drying up of ricoe erop during dry spells, bronzing
symptoms, appearence of salt like crusts on soll surface under
strongly evapcrative conditions,presence of jarosite motilings
in the profile ete. point to the fact that these soils sre
acid sulphate in nature. Furtherytha "gla™ is located along
the Varkala ?ormatign. belt, which is knovm to have lignitic
layer lower down the profile,organic matter deposits could be
expected in the sub solls, This 1s proved by the presence of
logs twigs and partiglly decomposed organic matter in the sub
scils, Due to the ;triking of water at about 82 cm, profiles
could not be deepengd further. Howaveg,the material below
could be probed and the nature of underlying materials also
investigated. Further the matcerials exeavated, from a drinke
ing well boxsd at an olevated place cleose to the "ela® exposed
large quantitiz=s of lignite iike material, jet black in colour
which can b2 ealled f)kari® in varnacular,‘that was brought to
the surface., This peints to the acid sulphste nsture of the
soils of "Pazhamchira ela®. A maximum/\pH (shift in pH con=
sequent to deying)of 1.0 pl unit has boen observed in one

sample (sample No.24) which for othors howeveg,is lower than 1,0.
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85,1, Studies on profile samples

Toxturally the surface layer of the profiles studied
constituted sandy loam whereas the underlying layers were
highly sandy. The sub surfzee sand layers were pala white,
straw and orange yallow in colour, indicating presencae of
iron in differ@nt.stages of oxidation and hydration. Typlecal
4arosite mottlings were also present in the third layer of
hoth profiles. Further the pH was balow 4.0 within a dapth
of 30 em., These aref%haracteristlcsof acid sulphate soils
{van Braeeman and Pons 1973), Moreover bronzing in rice grown
in cqastal plain soils often indicates acid sulphate soll
_(Brinkman and Pons 1973). The symotoms like bronzing, drying
and evan death of rice seedlings and plants in patches is
commen in this "ela® during perlods of hampered water cirCue
lation (restrictsd drainage) in the fiold and also when the
ficla starts drying up duo to water scarcity.

The pil values decreased with depth with values of 4.8
and 5.0 in the top most layer and 3,3 and 3.4 in the lowest
layer. The very low pH values cbserved in the subsoils 1s due
to probably the oxidation of pyrites to sulphuric acid qnder
aeroblec conditions., This agrees with the findings of Abdul
Hameed (1975).
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Blectrical conductivity nelther showed any regular
pattern nor wide variation. In one profile an electrical
L vas obtaineé,while in the
socond profile the corresnonding value was 0.357 mmhos cﬁ'l.

In the first profilo the E.C in the middle layer ° was much

conductivity of 4.6 mwhos cm”

lower. In the socond profile the EC was comparatively unie
form through ocut the profile. The irresgularity in tho
vertical distribution of soluble salts in the profiles may

be due to the leaching effect of the receding water table
which was found in the visinity of the fourth layer collected
for analysis. The difference in salinit? betwson the diffe-
ront layers in one profile can be explainad only on the

bagis of colloidal and molsture content. The Tindings re-
veals that there is close association between the fluctua=
tions in the ground water table and salinity in the profile

D\“d AP{ J’\:\Kc«b’;
as reported by Bandopadhaya ot al (1968).

Oréanic carbon showed an'increasing trend with depth.
This agrees with the findings of Alexander and Durairaj
(1963) and Menon (1973), The values ranged from l.4% %o
3.,7% in the first profile and 1.3 percent to 3.5 percent in
the second profile. The presence of largs percentage of
organic carbon below the sandy sub surface layers indicates

organic deposits or poat in the sub soil (Monon 1979).

flet
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e
C/N ratioc widened with depth in both profiles. The

value ranged from 1ll.7 to 25.3 and 13.5 t0 31.8 in profile I
anid Proflle II respectively. The heavy losses of nitrogen

due to denitrification in submarged soils atiribute %o a

wide C/ﬁ ratio in the profile. Similar observations were made
by Rodrige {1962) and Abdul Hameed (1975). Organic matter conw
tent of the profiles had the highest values in the lowermost
layer; 6.4% and 6.1% respectively for profile I and II. The
top cultivated layer recorded 2,6% and 2,2% in profile I and
II respectively. The middle layers constituted mainly of
coarse and fine gsand, the coarse sand conbent was belng 80 per-
cont.. It soaems probable that a thick layer of sand was depco=
sited over organic debris which was subseguently topped up by
silty material on which cultivation was started.

Total nitrogen content of the different layers of the
profiles were very low and ranged betwasn 0.09 and 0.14 por-
cent. There was not much variation in the total nitrogen in
difforant layers of the nrofile. Bray extractable PﬁD5 wWas
found to bo higher . in the lowermost layer exposod, the values
being 12,3 and 11l.3 kg ha~t 4n profile I and II, Comparatively
lower values were noticed in the upper layers. This may be
duo o the fact that the surface soils are predominantly silty

and sandy =nd in the absence of exchangeable materials like
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organilec matter and clay, the soluble P205 might have been
loached down to0 the lower subsoll or it 1s poasible that the
highor bray extractable P,0n in the lowest layer be assoclated
with organic materials, as evidenced by large percentage of

organic matter.

Cation exchange capacity wvalues of the profile soils
was ranging from 2.8 to 12.1 me/l00 ¢ soil in profile I and
from 2.1 t0 6.7 me/100 g in profile II. Highest valuas were
recorded in the lowermest layers followed by the top cultivated
layars. Again the phencmena may be atitributed to the absence
of colleidal fractions in the middle layers, absence of suw~
fficient quantities of clay in the uppermos£ layer and pro=
sence of higher amounts of organic matter in tho lowermost
layer,

Exchangeable scdium was prdsent only in veryismall
quantities in both the profiles with values ranging bﬁﬁégggwl
0,03 to 0.13 me/100 g soil. Hichest values wass recorded in
the lowermost layer below which water was struck. The exchan=
geablé potassium content of the profile samples was very low,
the range being 0.02 and 0.15 me/100 g of soil, The vertical
distributicn of Na and K followsdsimilar pattern. The ahbove
observationsindicate that the dynamics of Na and K (mobility
and aVailabilitg)is assoclated with ground water movement and

drainage.
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Exchangeable calclum content was highest in the tope

most layer with values of 1,51 me/109 g soil and 1.0 me/100 g
in profile I and II respectively. The soil being predominane
tly acidic higher values for exchangeable Ca cannot be axXpace
ted, Comparatively higher amounts of exchangeable calcium
found in top layer may be attributed te the influence of cul=
tural practices like addition of organic mstter and presence
of silt.

Exchangeable magnesium content of the profile layers
was much lesser than that of’exchangeable calcium, the lowest
and highest values beaing 0,03 to 0.53 mo/100 g soil. As in
many other pronerties of the soil, the middle sand layer contained

lasser amount of exchangeable Mg,

KC1 exchangeable aluminium increased with depth in

both profiles except in the middle sand layer. The highes£
valuas recorded in the lowsst layer wers 10,7 me/100 g soil

and 5.5 me/100 g soil for profile I and II respectively, follow
wed by surface layers with values of 2,07 and 3.59 me/100 g
soil. The result reveals that exuchangeable aluminium {s found
in toxic amounts in the subsoils, Similar observations were
made by Sumner (1970). He attributes this éhenomena to low
crop yield in some acid sandy solls of Natal. Ericco gi al
(1973) an3i Farina ot al (1920) supports this view. Mahon (1975)

also reported the existence of aluminium mostly in lower layers.

[
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The exchangeable aluminium content in the profile
sample exceods the amount of total exchangeable bases in tha
prosent investigoation. This is in agreement with the find-
ings of Hellas and Coppenst (1970). The high concentration
of exchangeable alumlnium in the lowsr horizon reveals the
potontial acidity of tho s0il and probable aluminium toxiu
city to crop at pH levels < 4,8, It is also suggested that
aluninium prasent on the surface of clays may be libarated
in amounts toxic o crop plants, on application of inorganic
fortilizers (Chatterjee 1949). The presence of large amounts
of Al in subsoll may be gttributed to the presence of ground
waber into which the exchangeable Al might have parcolated,

DTPA Extractszsble iron did not show any regularity 4in
its vertical distribution throughout the »nrefile, thousgh the
highest valuss were recorded in the fourth layer (214 ppm and
167 pam respectivaly for profile I and II), In the surface
layer of profile I the value was 134 pp@,while in the sscond
profile it was 31.1 ppm. As is expected the middlg layers
contained lesser zmounts of DTPA extractable iron. The cone
cenﬁratian of ferrous iron in scoll water system are enhanced
by <the presence of galts. Iron toxiclty is reported to be
common in submerged ultlisols, oxisols and acid sulphate solls

in the tropics (Tanaka and Yoshida 1979).
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Water soluble aluminium, similar to exchangeable .
aluminium was found to be highe@&}in the lowormost layer of
both the profiles, the values being 24.3 ppm and 18.4 ppm
rospectively, Next to'the lowermost layer the top layer also
containad appreciable amounts of water soluble aluminiun,
'(9.? opm ond 4.6 ppn for p&ofile I and II respsctively), As
discussed elsawhere due to the absence of colloidal fractions
the middle sandy layers contained only traces of these frac-
tions. Tho resulis prove that the soils of Pazhamchira ela
harbour toxic levels of exchangeable and water soluble alumie

nium., Even 2 ppm aluminium was reported %o be lethal to young

rice seedlings (Thanormwong and Diest 1974),

Mechanical compositicn of the profile sample revealé
that the surface solls are sandy loam, with subsequent layers
of coarse sand as high as 90 percent. The lowermost layer 1s
clsssified as loamy sand. The gravulometric composition of
tha profile samples clearly indicates that the soil of the
area i3 not having the desired gualities for producing a fine
tilth or effective s0ll texture required for rice cultivation.
But the proper menagement of the surface sandy loam can be
achicved by careful management practices like organic manuring,
tinmely application of lime, addition of red earth znd or
lacustrine sediment to the possible extané: Addition of red

earth and lacustrine sediment may seem impracticable, but worth
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trying, since psople of this area resort to such practices

for coconut, Howeveg,Kyuma (1981) suggestsd that as long as
adequate water is available for the rice crop, physical pro-
perties of rice solls are unimportant in preducing yields

of 4 te 5 t ha~'. This is probably true of this area also.

it can bz summerised that the rice solls of Pazhamchira
"ola" is highly acidic, low in avallable nutrients especlally
P, K, Ca and Mg, The soil is of low CEC, most of the exchange
sitos being occuplied by exchangeable Fe, Al and H+} The ground
water is highly fluctuating which control the mobility of soluw
ble and exchangeable cations both beneficial and harmful, soluw
ble salts and probably sulphuric acid produced in the organic
layer by oxidation of sulphur compounds. The intermediate
sand layer of both profilles are characterised by higher pere
centage of coarse fraction that encourages heavy leaching
losses of nubrients throﬁgh the layers. This sandy subsurface

layer is found te posses very low CEC and exchangeable cations.

Evolutlion of large quantitiss of HZS detected by the
charactoristic smell of this gas in the profile pits dug is
a clear gvidence of sulphur reduction going on in the scolls
which may subsequently result in the formatlon of iron sule
phides, The high amount of iron sulphides bullt up, may be
oxidised mostly by milcrobial activitg while draining the field,
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to sulphuric acid which is the main cause of acute acidity
ancountgrad in the present investligation and subsequent crop
failure of the dry sovmn first crop. Subramoney and Sukumaran
(1973) reported that oxidation and hydrolysis of iron sulphide

occur at a greater rate during summer.

Tho disease commonly krown as"akiochi® 4s reported in
areas where H,S injury 1s possible. Helminthosporium loaf
spot can be taken as an indication of akiochi (Tanaka and
Yoshida 1973). This disease 1s very common in this Pela",
IRRI (1973) reported that harmful concéntration of hydrogen
sulphide may be present in acid sulphate soils during the
first few weeks after flooding.

The symptoms llke bronzing; wilting and deying up of
rice secdlinogs and plants have frequently beon remorted from
this "ola”, This wilting and drying up of seedlings in pate
ches is assoclated with riso of water from sub soll by capl-
llazy action during‘periods of water gcarcity. The wilting
of seedlings at this juncture can be attributed not only to
high acidity possible during such conditions but also to the
phenomena of plasmolysis due to the presence of salt laden

water in the root zons.

5.2, Studies on surface soil samoles
The fertility status of Pazhoemchira "ela® and the

factors limiting their productivity and ways and means to

-

(G
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increase the productivity of the rice soils on the basis of
rasults obtained in the present investigation are discussod

ho 10'&':1.

It is an accepted fact that soil xeaction has profound
influence on the fertility and productivity of a soil. All
the samples analysed ware highly acidiec, the pH ranging bet-
woon 3.4 and 4.2 while fresh from the fleld. VWhen the soils
were drisd powdered and then subjected to pH measurcment gave
a value hetween pH 2.6 and 4.8, the mean value being 4.05.
Thirty one samples gave sH valuas above the mean. Another
fifty more surface samples, collecteﬁ from the %ela® after a
dry spell of three months (lMay 19384), recorded a pH value -
ranging from 2,6 to 4.5 with a mean value of 3.89. This in-
dicates thot prolonged dryness of the soll lowers the pH. This
agrees with the finding of Moorman {1963); van Breecman (1976)

and Ponnampoeruma {1968) in acid sulphate solls.,

Subramoney and Sukumaram (1973) and Anilakumar (1930)
obtained gH < 4.0 in Kayzl and Kari soils (3.85 and 2.90 rese
pectively). In'soil with a mean pH of 4.0%, retarded releaso
and uptake of plant nutrisnts, fixatlion of phosphate, deocre-
ased activity of beneficial microorgasnisms, toxicity due to
soluble Fe and AL are most likely to be manifested. Soil pro-
perties inhorent to sucﬁ solls very often affect the soll plant



159

relaticnship to an extent that lead to substantial roduction

in ylold and at times even a total fallure of crop.

Electrical conductivity showed a range from 0.2% mthos/
em to 1,27 mwhos/em with a mean value of 0,65 mwhos/em in
moist sample collected during Februarﬁ 1934 while the EC of
the soil samples collected from the same plots aftor a dry
apell of three moaths recorded values between 0.43 and 3.25

1 l. Thiszs marked incroase

mrhos cm - with a mean of 1.2l mwhos cm
in electrical conductivity in the second group of soil samplos
clearly indicates that soluble salts accumulate in the surface
horizon by capillary rise as the dry period sets in after the
harvast of the Rabl crop. Similar results of inerease in
specific conductance were abtalned by Ponnamperuma (1966) and
Beye (1971) on acid sulphate soils. The pH and EC of the fifty
surface samples arg corrolated and found to have a negative

corralation {7 = «0.607).

Lima requirecment of the different samoles varied from
1.6 £0 14.0 ¢ ha™! with a mean of 5.48 t ha~!, This shows
that different fields require varying doses of 1ime. Though
high lime reoquirements are indicated 4t is nelther eccnomically
feasible nor practicable to apply such high rates of lime,
Maskimum grain yield was reported by Anilakumar (198)) with

fractional dose of half the lime reguirecment applied in laterite,



kayal and keole solls. Therefore in the present investiga=
tion graded levels of lims 4o arrive at an economical dese

of lim2 has been tricd in the fleld experiment lald out in
farmerts fisld. The correlation between nH and lime requirg-
mant wére studied., The two were nagatively correlated

{r = «0.66),

Cation exchange capacity of the surfacelsamplas

(Table 6) was low to medium low as per USDA standard raﬁings
ranging from 3.8 to 9.9 me/100 g of soil with a mean of
5.9 me/100 g soil, Only twenty two samples had CEC above
the mean value. The low CEC cgn bhe attributed to the low
clay content of the surface soll and also due to low organic
matter content. This indicatos that the addition of organic
manure will certainly go a long way in improving the CEC of

these soils. The CEC ﬁalues obtainad in the present study
. are similar to those reported by Sudharmali Devi (1933) in a
study on the nature of acidity in rice fallows.

Total exchangeable bases showed wide varistion rang=
ing from 1.37 to 6.44 mo/100 g with a mean value of 2,93 me/
100 g scil. In general the exchangeable bases were low in
all the surface samples studied. The mean value of exchane
gzable calcium was 1.88 me/l0? g soil, for magnesium 0,77 me/
100 g, for potassium 0.15 ma/100 g and that for sodium 0.13
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me/100 g soll. The percent base saturation has recorded a
leow to medium level as por USDA standard ratings. According
to Bear and Toth (1948) an ideal soil should have 65% of o=
change complex seccupied by calclium 10¥ by magnesiuq,ﬁ% by
potassium and 20¥% by hydrogen. In the present investigation
only 49.66% of the exchange comalex is occupled by Ca, Mg, K
and Na. About 50.34% is occupied by hydrogen and allied ions.
Though the percent base saturation apparently seems to indi-
cate a fairly geood productive soil, in view of the low CEC of
the soil (5.9 me/l00 g soil) the percentage base saturation
of 49.6/% 1s no index to the fortility of the soils of Pazhame
chira %ela®, Viays and means already indicaoted have to be
resorted to improve the CEC of these soils, Moreover as the
exchangeabls K and magnesium are low in this soll deficiene
cies of these nutrlaents may contribute to low yield of rice
in this ela,

There are wide variaticns in the values for exchangeable
Al (46 ppm to 722 ppm} and watersoluble aluminium (1 ppm to
118 ppm). The exchangeable and water soluble aluminium cen-
tont of the solls were comparatively higﬁ. The mean values
for exchangeable Al was 243 pom and that of water soluble
fraction was 13.84 ppm. Twonty three samplos recordad more

than the mean value for exchangeable aluminium while only
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eight samples have water scluble aluminium higher than the
maan. 1The values are simlilar to those reported by Karthika-
kuttyamma (1979) for acid solls of Kerala in respect of ax-
changeable aluminium but did not agree with the values re-
vorted for wator soluble aluminium. It is also suggested
that aluminium in the range of 1 to 2 mg per litre is toxic
to rice seedlings (van Breeman 1975). Hence aluminium toxi-
city ean bo considered as a2 major soil problem in Pazhamchira
512", The correlation betwean exchangeable Al and pH were
studled and found that these two are negatively correlated
significantly (r = «0.59) water soluble Al and exchangeable
Al are positively correlated‘(r = J,67),

The DTPA oxtzactable iron showed wide variation among
s0ils., The values ranged from 16.0 ppm to 262,0 ppm the mean
value being 95.9 ppm (Table 7). These wide variations in
iron and aluminium content of the soil can be explained only
with reference to the topographic position of ﬁhe field, 1its
drainage potential, depth of sulphic horizon, fluctuations in
ground water table otc. Howeveg,ircn and aluminium toxicities

are possible in many fields,

In tho s0ils that ars low in nutrients especially K and

P, scluble iron concentration as low as 40 ppm may prove toxic

— -
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(Moorman and van Breeman 1978). Moreover, the concentration
of feorrous iron 1s enhanced by the presence of salt. So 1t

is quiet ovident that iron toxicity can be another major
problem in these soils. The bronzing symptoms generally
occuring in Pazhamchira "ela® one to two-msnths after trange
planting or in a few instances at one to two weeks after
transplanting and subsequent root damage and increoased storie
lity of spikelot are in agreement with the symptoms of toxi-
city due to iron as described by Ponnamperumz (1958) and

Sahu (1968),

Total nitrogen contont of the soil varled from 2.073
0 0.237 percent (moan 0.14%). The total N content of this
soll can be rated from low to medium. Available nitrogen
status of the soil is low to medium, the range boing & kgha
to 364 kg/ha with a mean of 204.4 kg/ha.

The ovailable P,0. content of the surfaco samples
ranged betwaen 4.6 516,55 kg/ha with a mean value of 10,17
ka/ha. The values asre very low. Menon (1975) got similar
low available phosphorus in kayal lands of Kuttanad- Phos-
phorus deficlency 1s the most important disorder in acid
sulphate solls of pH 4.2 to 4.5 where phosphorus applicatien
alone can double rice yield (Motomura gt al. 1975). The low
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grain yield revsorted from this problem "ela® can also be
attributed to low lavel of phosphorus in the soil. Applica-
tion of slowly soluble phosphates like rock phosphate can
defenitely increase the avallability of the nutrlent to the

- QLOD.

The available K,0 content of these soils also showed
wide variation. The values obtained ranged from 85.4 kg/ha
o 220.8 kag/ha (mean 142,43 kg/ha). The fields can be rated
from low o madium in available potagsium content. Applicae
tion of sufficient quantitiess of K0 on the basis of soll
tasts can increase rice yileld in many fields of this "ela®,
In goenoral the NPK status of the soils of Pazhamchira can
be catagorised as low 46 medium with respect to N, low in tha
case of POq and low to medium with referance to KO. The
corraelation between oxchangeable Ca and exchangeable Mg showad
a significant positive correlation (r = 0.653), The exchane
geable K ant! exchangeable Na were negatively correlated buk

not significant.
5,3. Field experimont

A field trial with elicht treatmonts during the Kharlf
season of 1284 with varlety Ptb B and another trial with the
same treatment during Rabi 1984 with variety Vyttila 1 were

conducted in farmer's field. The results obtained in the
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coursa of tield experiment on the growth'and vield charascters
of rice, on the composition of rice graln and straw and on
the uptake of nutrients at critical growth stages of the crop

are discussed balow,
a. Growth characters
Helght of olants

The rosults (Table 13) reveal that the height of plant
increased significontly in treatmaents with calcium oxide and
Bhushakthi each at both levels in Ptb=8 at maximum tilloring
stage and at panicle inltiation stage. The initial growth of
plant was rotarded by steatite treatments. This may be pro-
bably due to the high rats of tho material apnnlied based on
its neutralising value. At harvest the steatlte treatmend
gave lower plant helght. This reveals that the application
of steatite at hioh doses as a liming material depresses the
vagebative growth of the crop. Thils rasult is not in agree-
mont with the renort of Vijayakumar (1977) who had applied
the material at a vexy low rate (600 kg/ha). But 4t agrees
with simlilaxr resulis reported in Regional Agricultural Research

Station, Pattambi (Anon 1973).

In the case of Vyttila L (Tabie 17) Treatments T, and

T3 were found to be significantly superior in increasing plant
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height during both observations. The height of plant at
booting stage was not influenced by steatite treatment, bt
at harvest the plant helght was superior ovar control in‘T5.
However 14 and‘ra‘were not fognd‘to,tmprc?e the plant height
at both stages.

The effect of Calcium oxide in both the experiment is
in agreement with the results reported by Nrishnasamy and
Raj (1974) and Anilakumar (1980), The performance of Bhushakthi
in the presant investigation is contrédictarv %o the reports
from the Rice Rescarch Station, Moncompu (Anon 1981), This
may ba due to the difforence in geclogical position and soil
péoperties of Pazhamchira ela as compared to that of Moncompu
and liming 4s indespensible for increasing the productivity

of the crop.

A gensral sethack in the grovwth of the rice plant in
ﬁhe steatite treated plot was observed from early stages of
growth till flowering. At the maximum tillering stage the
control plants showéd ﬁrenaing symptoms typical of iron toxi-
city. There was striking response to application of calcium

oxide and Bhushakthi on visual observation of the crop slso.

Tiller numbor
In the case of Ptkb-8 the number of tillors at maximum
tillering stage was the highest in calclum oxide at % L.R
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traoatmant (T3) and it was supericr over all other treatmonts
(Table 14). At booting stage and at harvest the increase in
numbar of tillers were significant with increasing levels of

Bhushakihi and calcium oxids.

In Vybttilawl also the number of tillers increased with
both levels of calcium oxide and Bhushakthi. At booting stage
Ce0 at & LB (Ta) and Bhushakthi at 4 LR (T?I ware found to
increase the tiller numboer over all other treatments aexcept

Tg (Bhushakthi at 4 L) which was on par,

In genera%,the overall efiect of liming with calcium
oxide and Bhughskthi is positive in respect of production of
tillers and height of plant which accounts for the enhansed

growth and tillering in the crop.

The stoatite treatments (T4 2 T5) wore not significant
in any stage of both the crops as far as tillering of the
plant is considered. This result is in conformity with the
results of Yoshida (197%) whc haw¥e reported that silica is

not ossentisl for the %illering of rice.

The increase in plant helght and tiller numbar due
to liming can be attributed to the increased availability of
soil nitrogen by liming and also due to tha direct effect of
Ca, The finding is in agreomont wiih the results raported

by Kwack (1970) and Anilekumer (1980).
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b. Yisld components and yleld

The number of productive tillers in Ptbs=8 signifie
cantly increased in treatments with Phushakthi and Calcium
oxide at bothlibvols (Ty. Tas Ty and‘Tﬁ) and in the T, troat-
ment also. T, and Ty (steatite st both levels) did not cone
tribute to the increase in the number of productive tillers.

In Vyttilael treatment 73 wag found to be superior to
17 though the application of all the amendments has contrie
buted to some increase in the number of productive tillers,
This increase in numbar of productive tillers can be attrie
buted to the &increased phosphorus availébilitv as phosphorus
has a diract role in the formation of proauctive_%illers.
Sinco the treatment with double dose of K (Tj) also increased
the number of productive tillers, it can be assumed that K
avallability may slso be a limiting fac%ér in increasing the

numbezr of productive tillers.

It has been alsec reportad that K content as high as
1.5% in the leaf blade increased tha tillering zate as K 1s
essential in activating enzymos such as starch synthotase
(Niﬁdﬁs and Bvans 1969}, The partial productive efficiency
of K 1s gensrally high at early stages, declines, and becomas
high again at later stages. K deficisnt plants often have a
high iron content and may exhibit symptoms of iron toxicity.
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S5ince there is a physiologlcal interaction between iron and _
K a low K content in the soil tend to aggravate iron toxicity.
(Yoshida 1981)

2., Panicle characters

The results (Table 15) of Ptb 8 reveals that ¢alcium
-

" oxide at both levels and Bhushakthi at & LR laovel influenced

the length of panicle significantly. This would mean that

some of the genetic plant characters are susceptible to varie
ation within certain limits under the different systems of
management. The number of épik@lats increased significantly
with the highor levels of Bhushalihi and ealcium oxide (17
and T,) alone, T, and T, has also contributed to a signifi
cant increase in tho numbar of filled grains in Ptbe=8 Treat~
ments Tyy Tg and Tg were 3lso significantly superior to the

contgol in this regard,

The treatments were not significant in Vyttila=l with

rsforence %o the panicle (Tsable 19) characters, This may be

dua to the short span of the cropping season and the short
interval botween transplanting and flowéring. In short the
rasults reveal that the panicle characters of the plant are
influenced by the treatments excepting T, and Tgy Similar
results with lime was reported by Stvan Nair (19?0) and
Anilakumar (1980) with calcium oxide treatments,
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3. Grain yleld

The data presented in Table 16 and Table 20 on grain
vield reveals that the application of Bhushakthi at % La
(T;) and calclum oxide at % LR (T5) gave the highest per
hectare grain yield over other treatments in Ptb 8 as well
as Vyttila 1}, This shows that higher doses of liming mato-
rial especlally Cz0 and similar materials like Bhushakthi

are capable ef increasing grain yleld in problsm areas,

The posltivs effect of calcium oxide in increasing -
grain vield obtained in the present investigation is in cone
formity with the observations of Kurup ‘1967). Kabeorathumma
(1969) in Kuttanad solls and also Kanapathy (1971).

'Tz,‘Tﬁ and T4 were also found to give significantly
increasad ylold over control in the case of Ptb 8, But in
Vyttila 1, T, was found to be superior over control and other
treatments. Howeveg/this indicates that even a lessar dose
of a liming material may also be welcomed when a highor dose
is not economically foasible. Another interasting observae
tion is that in Ptb 8, T, (additional dose of K0 over pack=
age of practices) has performed equally along with T, and T,
in increasing grain ylelds. This aspect is worthj@ﬁrther
invostigation and 1s an indication that an additional dose of

Kdo alone can scme times increase grain yleld.
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The decreased grain yield in steatite trsated plants
observed in the present investigation 1s in conformity with
the findings of Vijayakumar (1977) in tho pot culture experi-
ment where maximum grain yiold was recorded for the zero level
of steatite application, This poor performance of stoatite
treatment in respact of grain yield can he attributed to the
high quantity of steatite applied so as to meet 4 and ¥ lime
requirement. This result is contradictory to the findings of
Karunakara Panicker (1987) who applied steatite only upto
800 ka/ha in Kuttanad soil. Moraover the soils of Pazhamchira
is sandy loam with higher percentage of coarse and fine sand
fraction which may supply sufficient amounts of avallable
sllica and therefore the effact exhibited by steatite on
mature soils of Kuttanad nead not be expocted in Pazhamchira
*ola",

4, Straw yisld

(Fe
The straw yleld was highest 1n‘T7 followad by T4 in

Pth 3 while, Vyttila=l gave the highest yleld with Ta follow

[
wed bv‘r7. Treatmonts T7 and T3 were on par 1n.both,crops.

Thus, it is obvious from the rasult of the field experi~
mant that applicaticn of lime at %+ LR in the form of elther
calclum oxlde or Bhushakthi significantly incrsase both the
grain yield and straw yleld of both the varleties tried., Thesas
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findings are in agreement with the results reported by
Anilakumar (19380) for laterite, kayal and kole soils. The
increased yleld of straw and grain due to liming with CaD
and Bhushakthi can be attributed to the correction of soil
acidity, reduction of toxiclty of iron and aluminiumn, in-
¢raease in the availabiiity of N and P and increased supply
of calcium as a nutrient (Kwack 1969) {CGopalakrishnan 1973)
and (Wang 1971).

In Ptb=8, T2 and T7 had the narrowar grain straw
ratioc while 2)ll other treatmonts were as good as control,
The treatment did not vary significantly in Vyttilael pro=
bably due to reasons slready aexplainzd. The present finding
is in agreement with the findings of I:_g;'ataap ond Sims (1972),
Application of steatite widened the grain straw ratio. This
is in conformity with the findings of Vijayakumar (1977).

5. Thousand grain weight ‘
4

Bhushakthi alone(iﬁ'bothAlovels (T6 and T7) have cone=
tributed to the increase in thousand grain waight significan=-
tly in the case of Ptb 8, DBut in Vyttiles=l, T4 alsc gave.
significantly higher thousand grain weloht over control in
addition to T, and T,. Similar rasults of increase in thou-
sand grain welght consequent to liming was roported by Kwack
{1970) and Anilakumar {1980) with the applicatioﬁ of Calcium
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oxide. The increase in thousand graln welght by the applica=
tion of CaO was not significant in Ptb 38, Similar result was
reported by Vijayakumar (1977).

In short calcium oxide and Bhushakthi ranked first in
tha amelioration of the adverse soil conditions existing in
Pazhamchira ela as evidenced by the significant increase In
vield of grain and straw,while steatite at % LR rate was bone=
ficial by way of increase in straw yisld but not grain yield.
The asmelioration of rice soll without lime but with additice
nal 29 kg ha~t of K0 gave significant increase in yield of
grain and straw In the first crop with variecty Ptb 8 but its

consistency is not encouraging with the seocend crop Vyttilawel.

Increase in straw weicht in steatite troeatment and
additional K treatnent (T,) can be attributed te the decroased
effect of the toxicity of iron and aluminium in all the treat-
ments, Wang (1971) obtained similar raosults in latosols by
liming.

Liming deercased both the exchangeable AL and watexr
soluble Al contont markedly. Kabeerathumma (1975) regorted
that in the presence of adequate P in lateritic acid soils
and in alluvial soils, 2 me of AL/100 g soil is found as a
safe limit. '
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In sbils low in available silica the application of
silicate may record ylsld increase but not so in all soils,
Further more increased uptake of silica has resulisd in a
docreased uptake of N and P and so 1t 1s logical %o oxpact
a decreased yield in soil having excess amount of soluble
silica, This was reflected in the grain yield frcm‘T4 and
Ty wh@rg/st@atiﬁe was applied at % and % LR, Thus the dg-
crease in yleld with T4 and 15 in the present study can bo

attributed to a decreased uptake of N ani a corresponding

dacrease in dry matter production.

The effect of soil ameliorants on the composition of rice
rain.
g o8
In boﬁhﬂ?tbna and Vyttila=1l, the nitrogen content of
the grain increased significantly with calcium oxide as well
as Bhushakthl, irrespective of their levels. But the offect

of steatite treatments (T4 and Tﬁ) was not significant,

In Ptb 8 the phosphorus content of the grain was sice
nificantly superior in troeatments T4 and T?/whila all other
troatments were as good as contrel. This shows that only
higher doses of liming material could increase the phosphos=
rus contont in this variety. In the case of Vyttila=l tho
phosphorus content was significantly higher in all treatments

compared to control. The differential behaviour of these twoe
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varioties can only be attributed to the genctic factors and
short duration of the crop. The potassium content of grain
di4 not show any significant Jdifference in treatments in the
case of Ptbe=3 but in Vyttila=l, TB was found %o increase the
potassium content of gralns. The K content of grain in Ta
(Ca0 * LA) was significantly lowor,

The calcium content of graln was significantly hicgher
in troatments Tg, T T&' T2 ani T, over control in Ptb=3
while in Vyttilael the effect of treatment was not significant.
The magnasium content of grain increased significantly in
treatments T7, TS and T6 féllowed by Tg, T4‘and T3 (in the
case of Pibh 2). No such trend was observed in Vytiila-l.

In bcﬁhf%arieties increasing level of steatite treatment
increased the silica content of grain. The application of
CaD and Bhushakihi at bathfievels (T3 T2 and TT‘Té) reducad
tho silica content of rice grain significantly. This clearly
indicates that there exist som2 antagonism betwesn calcium
and silica, This aassumption is more strengthened from the
£act that the silica content of grain was tho least in T3.
Vijayakumar (1977) got similar results with liming.

In shnr@,ﬁhe N, P and Ca content of grain increased
while ¥ and Si content decreassd in plants treated with

Calcium oxide and Bhushakthi. The effect of Bhushakthi on
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the Mg content cf grain was superior to that of calcium
oxlde treatment. In treatment with additional K (Te) only
Ny, Ca and K content of tho grain increased significantly.
The treatment with steatite (T, & Tg) decreased the N P K
content of graln and increased the magnesium and silica cone
tonmt, without any significant offect on the calclum content
of grain. These results are in agrecment with the obsserva=-

tions of Varghese (1963) and Vijayakumar (1977).

The effect of soll ameliorants on the composition of rTice
straw.

The nltrogen content of straw increased significantly
in all plots treated with either Ca0 or Bhushakthi (T3, Tos
T6 and T7) with an exception of T2 in variety V&ttila—l.
(Table 22 and Table 24), Phosphorus content of straw was
found to increase significantly in both varicties with reose
pect to T3 and T7. As a general trend, it was cbserved that
even lower doses of Cal, Bhushakthi and additional Zose of
K increased the phosphorus content of straw. The potassium
contont of straw was found to decrease in all the limed plots
in both varieties. Its value was the highest in Tg (addl dose
of K).

The calcium content of straw in bothf;ﬁrieties was

significantly superior tn treatments T4 and T. followed by
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T, and To. The magnesium content of straw in bothTGarietins
did not show any significant difference betwoen treatmants,
The silica contaent of straw was significantly higher in T4
and T5 in both varloeties. The traatment with additional K
(Ty) increased significantly the calcium and phosphorus con=

v
tant of straw but was inferior to T3 and T7 in b@thAvarieties.

In general the percentage compositlon of N and ? 4in-
creased with graded level of Bhushakthi and caleium oxide,
This reveals that liming wilth these two materiels increased
the availability of N and P which in turn increased the N and
P content of the plant. These results are in agreement with
the reports of Siven Mair (1970) Chew et al (1976) znd Anlla-
kumar (1989). In the present study also calcium oxide and
Bhushakthi helped in the better and more efficlent utiliz.=
tion of aposlied W and P as reflected by the higher lovels of
those mutrionts in the plant material.

Liming could not influence the chemical compesition
of plant potassium in the present invesﬁigation. This result
is in conformity with the findings of Mandal and Sinha (1968)
and Anilakumar (1930). The calciuﬁ and magnesium content of
the plant increased with liminq,while silica content dacreased.

The significant increase in the magnesium and silica content
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of plants treated with steatite may malnly be due to the
increaged availabllity of theso olemonts present in these

liming materials,
Nutrient uptake

Since the second crop variety (Vyttila=l) was of short
duration of 95 days with its vegetative phase extenting only
upto 35 days, plant sample at booting stage of the crop and
at harvesgt alone were collected for mutrient ustake studies,
But in thas case of Ptb 8 nutrient uptake at maximum tillering
stage, panicle initiation stage and at harvest are studled and

discussed sgporately hercunder,
Maximum tillering stage

Tho uptake of nitrogen was significantly higher in
Is and‘T7. Howeve;,?z was also significantly superior err
control. Phosphorus uptake was apprecliably increased by TS
over all other %reatments. This trend was followed by.T7, T2
and‘fs. This shows that calcium oxide at bothkievel«and Bhue
shakthi at hicher lovel 1s effective in increasing the uptake
of P at maximum tillering stage and also that additional dose
of potassium (TS) can enhancoe the uptake of phosphorus by rice.
Hicher level of Cz0 and Bhushakthi (Ta and T7) contribute to
significant increasc in the uptake of K though the percentage

composition of plant was less in those treatments.
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4

The uptake of calcium, magnesium and silica at this
stage incroased with TS and T7 significantly. The trend was
T7 followed by Ts in the case of magnesium as'T7 contains
magnesium also over and above calcium, Treatments T4 and Ts

also contributed to increased uptake of Mg and silica,

In ganera;,the uptake of N, P, ¥, Ca, Mg and 51 at
maximum tillering stage of Pib 8 was influenced by liming.
Inerease in uptake of the plant nutrionts was significantly
correlatesd with highoer dose of calcium oxide and Bhushakthi
('l':3 and T7). The treatment with additional K showed a signi-
ficant increase in the uptake of P and K over control and its
effect was on par with that of ths lower level of calcium
oxide and Bhushakthi (T, and Tg)s Both levels of steatite
(T4 and TS) had egual positive effect on the uptake of calciun
magnesium potassium and silica while it had no effect on the

uptake of N and P.
Panicle initiation stage

Treatments T3 and T7 were significantly superior to
other treatments in respact of uptake of N,P and K. This is
followad by (T2 and Té) the lower doses, The Ca, Mg and silica
uptake wers also significantly increased with Ta and T7. The
+ LR doses of Bhushakthi and calcium oxide (T6 and Tz) ranked
naxt indicating that they also can increase the uptake of
nutrients significantly.
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The effect of steatite on the uptake of N, P, K and Mg was

on par with'i‘8 and superior over control but on the uptake

of Ca and Si it was superior %o T4 and‘Tl.'Ta increased the
uptake of 211 nutrients except Ca at this stage.

At harvest

The increasing levels of Calcium oxide and Bhusghakthi
(Tz‘ra‘fé‘f7 ) significantly incraased the uptake of N, P, Ca
and Mg at tha harvaest. The uptake of K was zlso high in Cale
cium oxide ¥ LR troatmont and Bhushakthi # LR treatment, The
effect of Ty (aéditional doso of K) on the uptake of N, P and
Ca were on par with the lower dose of Ca0 and Bhushakthi and
superior to control. As expacted, since Bhushakthl contalins
Mg, tho treatment T7 gave the highest significant Mg uwptake,
The other treatments sxcepting'ra'ﬁere effective in increasing

tho uptake of magnesium‘by the crop.

Silica uptake was also the highest in T, followed by
13 T4 and T5 which wero inferior to‘r7 but superior- avar con;
trel. The stoatite treatments did not significantly increase
Ne P and Ca uétake but decreased the K uptake. The uptake of
magnesium aﬁd silica were significantly increased by steatite
treatment but was inforior to T, . Simllar results were re-

ported by Vijayakumar (1973) in field oxporiment with steatite,
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In short liming with Ca0 at + LR (T3) and Bhushakihl
at ¥ LR (T;) are found to be superior over all other treat-
ments in the uptake of N, P, ¥, Ca, Mg and $i in all the growth
stagos of the crop variety Ptb 8 during Kharif 1984, This may
be due to the geneoral improvement of the physieclogical func= |
tions of the plant and the soll environment due to the applicaw-

tion % LR Cal or % LR Bhushakthi,

Corrclation studles were conducted on the results
obtainod from fleld experiment. The yield of graln and straw
of Ptb 8 was found to ba nagatively correlated. Tho siraw
vield was found to be influenced directly by the uptake of
all plant mutrients with r© values as Tollows

N {r =4+0.94) P (r = +0,94) K (r = +0.38)

Ca (= = +0,94) Mg (r = +0.94) and S1 (r = +0,80)
The grain yvield of thils varlety was found to be highly corree

i

1

lated with the uptake of
N (r=+0.94) P (r = +0.97) K (z = +0.67)
Ca {r = +0.93) and Mg (r = +0.62)

Effest of different so0il amendments on the uptake of nutrients

© at Booting stage of Vyttila 1

The uptake of N increased significantly in TS,T7 and
The But P! uptske was the highest in T and superior over

Ty,T, and Tge Tho effect of treatments on the uptake of K was
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not aignificant at this stage of the crop. The calcium and
magnesium uptake was also superior with treatments T? and
TS followed by T, and Tg. In the case of silica uptake T.,
Tae 15. T, and T, were superior to control indicating that
all the amoliorants increased the silica uptake in stop with

the increase in dosage.

In short the uptake of N P Ca Mg and Stlica are influ-
enced positively by liming with calcium oxide znd Bhushakthi
while theo effect of treatmont on K was not significant. The
steatite treatment increased the uptake of P, Ca, Mg and S1
while Ty could influence the uptake of Ca only.

At harvest

The N and ?‘uptake by Vytitila=) at harvest stage

showed similer trend. The uptake of these nutrients were
hicher in treatmonts T3 and T7 followed by 12 and T& the later
boing inferlor to the former but supsrior to control. The up=
take of K was significantly higher in T, and T, was superior fo
over all other treatments, followed by T6° Tho calcium upe
take was the highest in T, and suparior over all othor treat-
ments. The increase in Caz uptake was followed by all other

troatments axcapﬁ‘ra.

The treatments with steatits (T4 and Ty) are also help=
ful in enhancing the calcium uptake. Thils may be due o the

-7
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favourable envircnment created by the ameliorant which in
turn might have assisted the crop to take up more of calcium
from the soil. The magnesium uptake was the highest in TS
followed by T7, T4. T5 and T2 revealing that steatite applie
cation hélps in increased uptake of Mg. It was in conformity
with the findings of Karunakara Panicker (1930)., This may be
bacause of the direct involvement of this treatment material
which contaln about 29 percent of Mgl and 52 percent S1 02.
The addition of steatlte might have increased the avallability

of these nutrisents.

Thae uptake of silica was higher and superior in the
treatments of T7,‘T3,‘T4 and Tge In toto the dizf révaal
that the high level of Cal, Bhushakthi and both, levels of
steatite incraaséd the uptake of silica by rice.

In short, the uptake of ﬁ,g Ga,Mg and 84 is increascd
by treatments of C20 and Bhushakthi while the steatite treat-
ments could influence the uptake of P, Ca, Mg and Si only.
The effect of Ta'in uptake of nutrients at harvest of Vyttilawl

is on par with control.

The correlation studies were done on the results

obtalned from the field experiment. The yisld of grain and
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straw of Vyttllazsl was found to be positively correlated.
Straw yield was directly influenced by the uptake of
N (r = +0,71), K {r = +0.68), Ca (zr = +0.97) Mg {r = +0,53)

and 51 {r = +0,98).
Similarly the grain yield of this variety was feund

to exhibit a straicht line relationship with the uptake of
N {r = +0.90), P (xr = +0.86) and Ca (r = +0.70} only,
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SURMARY

Highly acid sulphate goils, apart from their widqspread
occurance in ﬁuttanad and other arsas, occur locally in pockets
in'several situations creating management problems of innumere
able magnitude, Pazhamchira "ela", comprising an area of &5
heetares cultivated to rice is one such area which came to the
attention initially of Training and Visit Ppogramme monthly
workshop ﬁeld-in the College of Agriculturae, Vellayani in 1983
and later through the Reglonal VWorkshop of NARP. The highly
location spacific problems assoclated with the sell and the
crop had to be studied in depth, the results of which are

summarisad balow.

The soil studies were broad based in that bothj;rofiles
as well as genoral fertility status of the entire "ela®™ was
investigated, Th2 crop studies woro based on two fisld oxe
periments one initially with a variety locally and currently
being cultivated in the ®ela® and ancther with 2 saline as
well as acid tolerant improved varlety. Both the field axe
periments had, among its various treatments, various amelio=.

rants. Some of the results obtalned are highlichted below.

1. The profile studies revealed that the surface layer of
sandy loam texture extends only upto 10 to 12 cm depth beneath



which 1s 2 highly sandy laysr approximately 45 ¢m in thickness.
Bolow this sandy layer is a ligniferrous layer rich in organic
matter and contalning fossilised wood. In view of the above
situations, consilderable difficulty is encountered in the manae

gement of a rlce crop in the %ela®.

2« - The subsoll having higher pereentags of coarse fraction

encourages haavy leaching losses of nubrisnis through the layers.

3. The chemilcal properties of the profile show that there
is a rich source of exchangaabie and water soluble aluminium

in the lower herizons which will be brought upwards easlly by
the capillary rise of water through the middle sandy layer and

impose 11l offects on the standing crop.

4, The evolution of HZS In the profile pits conseguent to
sulphur reductlon going on in the pyritic substratum incroases

the chances of st injury to the crop.

S Tha soil 15.05 low CEC; most of the exchange sites
being occupied by aluminium, iron and hydrogen ions. Leaching
tha soil_with frash water will raeduce the toxicity of scluble
salts. We may improve the soll in the long run by proeventing
pyrita oxidation during dry season and by inducing ground watexr
lovel ébove the pyritic substratum. Also the drying up of fho
soill and subsequent oxldation of sulphur compounds bencath can

ba prevented during summer, by raising a catch crep of elther
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pulses or oil seeds, oxploiting the residual moisture availe
able in the fleld immediste to harvest of Rabl crop wheresever

possiblo,

The investigations on the general fertility status of

the “ola® roveal that

1. The WPK status of the soils of Pazhamchira can bs
catagorised as low to medium with respect to N and K and low

in the case of Pﬁbs.

2, All the surface samples analysed were highly acidic,
the pH ranging from 3.4 to 4,8 with a mean of 4,18, The pro=
longed dryness of the soil for a period of three months dry

spell lowered the pH to a mean value of 3.89,

3. Lime pequirement of the surface samples revealed that
differont fislds require varylng doses of lime ranging from
1.6 to M4 ¢ ha“l, with a moan of 5.49 t ha~l, Split applica=
tion of 1lime based on 1/10th of the total lime requirement

20 % LR may be advocated so that the availability of phuse
phorus can be increased with a simultanecus decrease in the

tozicity of Al and Fo.

4, The prolonged drying of the sell during summer season
ralsed the electrical conductivity of the surface sample from
a mean value of 0.65 to 1,21 mmhos em~+, The pH and EC of the

surface soil samples ware negatively correlated significantly.
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e The cation exchange capaclty was low to madium ranging
from 3.8 to 9.9 ma/l00 g {(Mean 5.9). ?h@ low clay content and
organic matter content of the surface soil attribute to low
CEC of the soll.

6. The exchangeable basas were low with a mean value of
2,93 ma/190 g. The exchangeable Mg and Ca were low in these
so0ils and their deficiencies may contribute to low productis
vity of the soil. The exchangeable Ca and Mg showed a posi-
tive significant correlation.

T The base saturation percent has recorded a low to
medium lovel with a mean of 49,74, But about 50.3% of the

exchange sito is occupled by hydrogen and allied ions.

8. The moan valuaes for exchangeable Al was 248 ppm and

that of water soluble fraction was 13,84 ppm indicating alu-
minlum toxiclty as @ major soll problem of the Yela". The
bronzing symptoms and subsequent root damage and increased
storility of snikelots generally occuring in this "gla" peoints
to the fact that iron ﬁoxicitv is quite possible in many flelds.

The salient findings from tho fileld experiments cone
ducted with graded doses of various ameliorants are the
following.

1, Among the differont growth characters studied height
of plant and ¢iller numbar were significantly influenced by
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calcium oxide as well as Bhushakthi at both 4 and % lime
vequirement., The performance of these two ameliorants was
identical, The steatlite treatments werc not effective in

improving thoe tillering azbility of the crop.

2e The number of productive tillors woere superior to cone
trol oxcopt in steatito treatments. The variation botween
lovels of ameliorants was not significant in Khorif crop but

in Rabi crop Cal at ¥ LR was superior to Bhushakthi at } LR,

3. The influence of calcium oxide at half the lime require-
ment in increasing the length 6f panicle, number of spikolets
and the number of filled grains were identical to that of
Bhushakthi at half the lime requirement. The lower doses of
calc{um oxide and Bhushakthi (% LR) and the treatment with
double the dose of potash could increase the number of filled
grains only, over the control and thelr performance was infee
rior to the higher doses of Ca0 and Bhushakthi as far as panicle

characters are concernad.

4, The grain &nd straw yleld increased significantly by
the application of calcium oxldo and Bhushakthi at + LR in
both the experimants. In Ptb=8 the lower levels of these two
amendments as well as additional dose of K treatmsznt could also
increase the grain yleld over control but inferior %o the por-

fo;mance of Ty {CaD ¥ LR) angd T7 (Bhushakthl & LR). All other
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treatments wore ineffective in increasing vyield of grain.
The grain straw ratio narrowad in treatments with Cs0 and
Bhushakthi,

‘ iz
S The treatment wlth Bhushakthi at both leovels contri-
buted to significant increase in thousand grain weight in
hoth the axperiments,. In Vyttilae=l, Ca0 at % LI level could

also increase the thousand grain weight significantly.

6. The chomical composition of tho plant, in respect of
N, P, Ca and Mg contents increascd In treatments with Cal0 and
Bhushakthi while potassium and silica content decreassd, In
steatite treatments Mg and 51 content increased but N P K and
Ca content decreased. In treatment with additional dose of
potassiun, N, P, Ca and K comtent in the plant increased sig-
nlficantly.

7 The total quantity of different nutrients removed by
the crop at maximum tillering stage of varilety Ptb 8 rocorded
higher values in treatmont with Ca0 and Bhushakthi at % LR
levels. Steatite treatments could increase the uptake of Ca,
Mg, Si and K only while N and P uptake was decreased. The
traoatment with additional dose of K could increoase the uptake
of P and K only.

8, The uptaks of different nutrients at panicle initige

tion stage was influenced by increasing levels of Cald and
Bhushakthi, '
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3. The uptake of major nutrients at booting stage of
varioty Vyttilaz-1 recorded higher values in soll limed with
Cal and Bhushakthl at both levels. Steatite treatment ine
creased tho uptake of P, Ca, Mg and silica while the treat-
ment with additional K increased the uptake of calcium only.

10. The liming with CaC at ¥ LR and Bhushakthi at % LR 1s
found to bo superior over all other treatments in the uptake
of NPK Ca Mg and Si in all tho growth stages of the crop
varioty Ptb 8 durlng Kharif 1984, In Vyttila=l the uptake of
N, P, €23, Mg and Si1 is increased by treatmonts of Ca0 and Bhue
shalthl while steatite troatments could increase the uptake

of P, Ca, Mg and Si only. Tha effact of treatment wilih addl-

tional dose of K was not significant at the harvest.

The resultis obtained in the present investigation has
vi@idad very valuable data on the physico chemical properties
of the Pazhamchira padidy ficlds. Liming matorisls like Cao
and Bhushakthl have been found to be very effective in bring-
ing down the toxlc levels of Al snd Fe and thereby preventing
the maladies affecting the rice crop. Eventhough Ca0 and Bhu=
shakthi farocd best at % LB, those amoliorants ér@ sgen to con=
tribute towards highor yieldes of grain and straw even at + LR

lavel .
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Addition of organic manure in sufficlient quantiiios,
to improve the physical properties of soil like increase in
the colleidal fraction which in turn will increase the CEC of
the soil and also to bring down the amount of soluble Al and
Fe, 1s a practice worth general consideration by the farmers
of the locality. Washing out the fiold after the preplanting
application of lime, split application of lime, good drainage
and prevention of the fileld from getting completely drained
and dried, shall be the standard methods for assuring a success-
ful crop. If these fiolds are kept under 2 to 5 cm of water
at all timos during cultivatlon, will certainly prevent the
oxidation of pyrite and also the upward capillary movement of
acids and soluble salts. The avoldance of saluble-phosphates
‘and the use of rock phosphate will certainly prevent leaching

and fixatlon losses of Phosphorus.

A detailed study of a number of profiles of the locality,
tho fractionation of phospho;us in those soils and the dynamics
of zulphur transformations in the 'ela' are problems worth ine
vestigating, since similar pockets are scattered throughout

tho coastal belt.
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ABPENDIX I

Summary of analysis of variance table for the preoperties of soil after
harvest of Ptb 8

Avallable Availe- Exchan- Exchan= Exchane~ Silics

P.0. kg/ha able **  qgeable geable®* gaable in ppm
Source af pH we TQtal N %”5 K& sodium Calcium [lagnesium :
M.s Bﬂlns ..‘Sgs. 2

. T M3 M.S a5 AP MeSH
Total 23
Block 2 0,073 0,0004 326,44 832,24 0,00048 0,139 0.076 0.0000060
Treataznt 7 0,373 0.07024 225,26 2733.24 0.00429 5.950 040324 0,0000016
Errer 4 02.033% 0,02023 125.46 369,87 0.01353D J.188 0.0213 0.2002009

2% Significant ot 1% lovel
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APPENDIX IX

Summary of analysis of variance table for the propertices of soll after

harvest of Vyttila 1

KMean sum of sguare

Source df Total N PO, K G Na Ca MgR Siwt
kg/ha kg/ha mafl00 g me/l30 g me/100 g pPpPM

Tgtal 23

Block 2 0.0229 326.44 214,03 0.0026 6.77 0.076 0.,0000020102

Treatmont 7 0.0020 225.26 133.16 90,0032 6.25 0.112 0. 000217500

Error 14 0.0306 125,46 256.86 0.0239 2,22 0.014 ‘0.000000158

#*#* Significant at 0.01 level
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APPENDIX IXX

Summary of analysis of variance table for height of plant
at four stages
Mean sum 0f sguare

Maximun Panicle Booting At

Sourece df tiller- initiz-~ stage¥® harvesgti®
ing tion

stago®# stage®#
Tetal 23
Block 2 11,99 12,255 6.334 32,445
Treatmant 7 82,80 182,382 220,384 201,472
Error 14 10.456 3. 837 5,044 4,458

E* Glgnificant at 0.01 level
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APPENDIX IV

Abstract of analysis of variance table for the tillering
ability of rice

Moan sum of squares

Maximum Panicle At No. of
Treatment df “illering initlia= harvest®® produc-
stageM# tion tive
stage®E tillers®
Total 23
Block 2 1.26 0.876 1.335 02,0053
Treatment 7 4,24 3,901 4,257 0,249
Errors 14 0,236 04144 0.25% 0.0681

# Significant at 0,09 level
¥ Significant at 0.01 level
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APPENDIX V

Abstract of analysis of variance table for length of panicle
Number of splkelets and number of filled -grains

Moean sum of squazes

Source df  Length of No. of %gilgg
panicle ## Spikolets®® grains®

Total 23

Block 2 0.3386 15,758 24,730

Troatment 7 2,831 95,220 137.260

Error 4,694

14

0,427 13.424

#% Significance at 1% level
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APPENDIX VI

Abstract of analysis of variance for yield of graln, straw,
grain straw ratioc and thousand grain weight

Mean sum of squares

- . Grain Thousand
Sourceo af : - sty avt grain
grain®# stravre® ratio waight##®
Total 23
Block 2 0,126 0.086 0.0013 0., 12%
Treatment 7 0,377 0.56%4 0.0240 3. 869
Error 14 9,024 20,0399 00,0053 N.473

# Significant at S level

#% Significant at 1% laeval
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APPENRDIX VII

Abstract of analysis of varlance table for plant height
of variety Vyttila-l at booting stage
’ and at harvest stage

Mean sum of squares

Plant heigcht (cm)

Sourca df At booting At harvost##®
staget®

Total 23

Block 2 21,906 3,795

Treatmont 7 64.182 63.36

Error 14 3.67 6.94

#% Significant at 1% lovel
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APPENGIX VIII

Abstract of analysis of wariance table for the tlllering
ability of the crop two stages and no, of

productive tillers
Mean sum of squares

' No., of
No., of tillers oroduce
Source df A tive
I3 tt At "~ N
Booiing harvest#s  cillors®®
stage®
Total 23
Bleck 2 0,014 D303 0.030
Treatment 7 0.570 D777 N353
Error 14 09,10 0.097 0.029

# Signlficant at % levol
#¢ Significant at 1% lovel
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APPERDIX IX

Abstract of analysis of variance table on the panicle
characters of rice varlety Vyttila=l

tlean sum of sauares

. Ni.IOf Noilbg
. Panicle spikelets fille

source daf length per grains

panicle

Total 23

Block 2 1,097 2,927 2.71%

Treatmeont 7 0,813 1.700 3.038

Error 14 0,422 3.370 2.376
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APPENDIX X

Abstract of analysis of varlance table on yleld characters
of rice variety Vyttiloel

Moan sum of squares

¥Yield of .Yiold of Grain/  Thousand

. . trow ral
Source df  groin®t  Straw *  ZECUC weggﬁtgﬂ
Total 23
Block 2 0,052 0.006 0,002 0,001
Treatment 7 04236 0,837 0.007 0.l112
Error 14 0,029 0.131 0.002 0,054

# Significant at 5% level

#* Significant at L% lovel
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APPENDIX XI

Abstract of analysis of variance table on the composition of rice grain
(Variety Ptb=28)

ldean sum cf squares

Source df 1y oex pe K Ca#®» iy Sin=
34 .8 % % % 2

Total 23

Block 2  0.075 5.011 0.007  0.,07006  1,027048 0,00337

Treatmant 7 2.049 0,002 0.015  3.23047  0.,001515 0.5368
Error 14 2,003 0.3027 0.024 0.00304 0.020163 0.00427

¥ Significant at %% lovel
#2 Significant at LS level
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APPENDIX X1I

Abstract of analysis of variance table on the composition of rice straw
{(Variety Ptbed)

Kharir 1964
Hlean sum o0f squeras

Source df [y p¥  Ke# Ca#x Moy Ry R
% i 3 # % 5%

Total 23

Block 2 0.,0073 1.,0001Y 0,0729 D,0233 0,005 03.130

Treatmant 7 92,0471 0.70318 03,9552 0.0475 2.00209 190

Error 14 9.0022 73.023023  3.0079 3.0015 3.0004 D.224

* Significent at 59 level

¥ Significant at 1% level



APPENDIX XIIX

Abgtract of analysis of varlance table on the composition of rice grain
(Variety Vyittila-l)

Mean sum of squares Aabi 1934
Source art NE® pwa Ke Ca Mg Sgux
i 3 % % % %
Total 23
Block 2 - 0.,0047 - 0.0072. 0,002041 00,0069 0.0010 - 0,101
" Treatment 7 0.0280 0.0623 0.001110 90.0042 0,0001 - 0,336
Error - 14 0.0062 0.00018 0.000208 0,0012 . 0.0001 0.018

* Significant at 5% laevel
#% Significant at X lovel



APPENDIX XIV

Abstract of analysis of variance table on the composition of rice shraw

(Varioty Vytiila=l)

Habl 1984
Mean sum of squares

Source -df N#* D K# Caftt tig Si¥m
% % % % % %

Total 23 .
Block 2 0.0075 0.0028 0.027 0,01003 0,021 0.216
Treoatment 7 0,027 0,00033 0.052 9.0372 0.0007 0,585
Error 14 0.0050 0.000024 0.016 0.,00418 0.0005 0,060

# Significant at 5% lovel
% Significant at 1% level



APPENDIX XV

Abstract of amalysis of variance table on the uptake of nutrients at maximum
tillering stage (Ptb 8) in g plot“l

Mean sum of sqQuares

Source df N paa Kse Gaw® Mgt SiFs

Total 23

Block 2 26,69 2,69 A71.74 - 260,19 F.319 496,28
- Treatment 7 1482,17 80,39 1311.77 374,49 32,04 13568.4

Ervor 14 35,19 1.788 63,67 20,26 l.82 460,90

#»# Significant at 1% level



APPENDIX XVI

Abstract of analysis of varisnce table on the uptake of nutrients at panicle
initistion stage {Ptb 3) in g plot'l

Mean sum of squares

Source as e pra K23 Ca® Mgt Si®
"Total 23

Biock 2 17,34 3.13 35,31 917.9 862,73 6637.,04
Treatmont 7 2386,14 100,09 1334,7 1023,.,6 11,22 75730.05
Error 14 52.46 1.20 57592 39,64 S.18 1623,69

* Significant at 5% level

a% Significant at 1S level



APPENDIX XVIX

Abgtract of analysis of varlance table on ths uptake of nutrients at harvest
(Ptb 9) in g plot™

Mean sum of sguares

Source df N s e Ca#x Hg#* Siwa

Total 23

Block 2 94,62 25,60 1210.84 150,73 20.8) 917.17
Treatment 7 2346.01 60,73 465,73 231.09 51.67 30995.6
Error 19 84,483 L3 53,82 22.52 3.71 2876.6

#? Significant at 1% level



APPERDIX XVIII

Abstract of analysis of variance table on the uptake of nuirients at the boecting
stage (Vyttila-1) g plot'l

Mean sum of squaras

Source ag N pen K Cawd Mgt Syee
Total 23

Block 2 19.64 0.131  123.06  9.8) 0.892 1753.01
Treatnent 7  180.24 .54 95.03  8.53 4,185 362.3
Error 14 29,41 0.696 37.26  0.32 0,469 208,2

% Significant at 5% lovel
#% Significant at 1% lovel



APPERDIX XIX

Abstract of analysis of variance table on the uptake of nuirients at harvest
of Vyttila=l in g plot™r

Mean sum of squares

Source af T PR K’ Ca®x Mg Si#
Total 23

Rlock 2 1656.95 43,65 23,79 20.13 17,89 827.66
Treatment 7 963.63 35.55 114.94 453,01 52,85 19593.0
Error 14 52,07 1.12 18,69 35,59 5.96 3290,6

# Sionificant at 5% level
#% Sicnificant at 1% level
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ABSTRACT

An investigation into the causes of the poor produc=-
tivity of tho rice fields in the Pazhamchira "ela"™ abt Melw
kadakkavur of Chiragyinkil Taluk was taken up to suggest ways
and moans to increase rice and straw production and to bring
to light the physicoechemical characteristics of the soil,
Fifty surface soil samples and two profiles were examined,
analysed and investigated, Flold trials in Randomised Block
Dezign spread over the Kharlf and labl seasonsof 1984«85 with
rice varieties Ptb=9 and ?yttilaul respectively were conducted
in a cultivator's fiold,

The surfacae soil studics revaaled that the soils wore
highly acidic with appreciaﬁlo electrical conductivity. The
golls were of'lowrcEc, with an average base saturation of
49,7 with more than 5) percent of the exchange sites occupled
by axchangeable Al and iron. The N and K content of the soils

were low to medium and P content was low.

The profile studies revealed that the surface cultiva=
ted portion of the soil is very shallow with a depth of about
10=12 cm which was sandy ibam 1n-t@xture. There was a prodo=
minantly sandy layer (about 90% sand) underlying the surface
cultivated layer which was followed by za hichly ligniferrous
layer abundant in organic matter, twigs and wood fossils. The
pH showed a decreasing trend with depth. The soluble Al cofie
tent of the loweat layer dug was vary high (10.7 me/100 g soil).



These solls can ba included under the category of acid sule
phate soils because of the prasence of jarosite mottlings
found in tho third layer and the pravalance of a pH value of
less than 4.0 within a depth of 50 cm.

In the fiold experiment, Cz20, Bhushakthi and steatite
wore tried at % L.R. and % L.R lovels along with a control
without lime and fertilizer dose as_por state backage of
practices and another treatment, without lime but with double
tho dose of K recommended in the package of practices. The
results of the‘oxbériment showed that the treatment with Cal
and Bhushakthi at % L.R gave the best results followaed by
% L.R doses. Limo and Bhushakthi were able to increase grain
and straw yleld and grain;étraw ratio. The nutriont uptake
by the crops was also significantly hicher in troatmonts re-
ceiving calcium oxide and Bhushakthi at half the lime require-
ment. Eventhough the treatment with deuble the dose of K was
significantly superior over the control and steatite treate
ments in the Kharilf erop in many aspects, the results during:
the Rabl season was not consistant with that of the previous
season. JThe steatite scemed to exert a dwarfing effoct on
the crop grswthland did not contribute to higher grain yields.

Application of organic matter, liming 2nd proper water
and fertilizer management appears to be the best solution to

ensure successful raising of rice in these paddy fields.



