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INTRODUSTION

Kerala with its long coastline of 550 km bas sixteen
lagoons or bdackwaters govering an area of about 6350 eq.itm.,
1inked to tho eeca, Out of forty one rivers flowing into the
Areadian wea about twenty 40 80 Dy emptying their waters into
the adjoining baskwaters while the remaining directly join
the sea., !oat of the adjoining coastal land, deltais arces
at river mouthe and reelaimed backwaters are either at soa
level or 1 to 1} moters delow sea lovel., This leads to the
intrusion or incursion of saline water either direotly from
the sen, through the dbackwaters or through the river amouths
apto & dietanse 10 to 20 kn upstrean during high tides, 7Thus
_ the ealine wator intruded lande gonstitate the major saline
801l arcas of the 3tate, The prodlems of manazeaent poged by
thess ®moils are entirely Adifforont from that of the more
extensive and auch studied saline soils ensountered in the
irrigated plains of North India, Siailar eoastal saline
soils, but foraed from an eatirely difforent agroe-olimatis
eitaations also oxists extonsively.

Bhyambla (1977) has recognised three major typos of
eoastal saline soils in India,

1, Ocastal saline 80818 Of  _ o 244 zi1110n heotares
arid areas

2, Deltaio coastal saline  _ ¢ 59,
solls of huaid areas

3. Agid saline soils - 0,016 "
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About 39,000 hestares of saline soils of Xerala oome
under the last two oategeries,

Based on the looations and salinity four types of saline
1ands oan be resognised in Kerala, The Pokikali lanis of the
Brvakulas distriet nmown after the "Pokkali type" of cultivae
tion and the Qrysundakan lands (Gru-means saline) of the
Alleppey and Jduailon districts mowm after the long duration
variety grown in thea are saline due to incursion of sea water
through lagoons. The {aipad lands of the Cannanore distrist
are situated in the low lying 4Asltaic areas of river and river-
168 mouths, 7The Eays] lands (reslaimed lake-beds) have been
reglained from the backwaters by the eonstruction of seais
submersidle bunds, The Zayal lands have been reclaimed froam
the Vembanad lake and the Xayaakulaa lake and comprise an
ares of 3000 to 9000 heotares, The former three types together
somprise an area of 30,000 heotares,

One of the reclamation approashes made in the last few
yoars is to £ind an enginsering solution by the sonstruotion
of salt water barriers, In atleast three locations this has
boont sttenpted in Kerala, They are the nttaspally salt water
arrier whioh prevents the incursion of salt water into the
Eattanpally river and adjoining Xaiped lends, Another is
sals water darrier at inanaiial in Trichur whioh prevents the
sml$ water intrusion into the Jolg lands of Trichur and the
Shird Lis Thannesraukkoa-Veohur salt water barrier wihich
prevents the entry of salt water into the eatire Kyttaned basin,




Fairly detailed studies on seasonal variation in osalinity in
the 20ils of Zuttanad pyior to the complation of Veohurw
Thanneeraukicom bund, the physioal, oheuiocal and physicow
cheaicel proparties of the soils of t:e Xuttanad region and
the Xole have been made by Xurup (1967), Adyer and Kurup
(1973), Alyer and ‘toney (1959), Sanzadhare fenoa (1975),
Hameed (1975) ete,  lowever fandmamental agtudies on the major
sline areas represented by the Iaiped, Poxinly and Jrayundaian
bave not been atteupted except for a preliminary report on
the Pokaly soils by Varghese (1970).

The Poikipall, iaiped and Qrugyndai:
to ene arop of paddy taken during the nonths of JuneeJuly to
Outobarwlovenber, the psrieds of high monsoon rainfall,
Indlzencous eultural wmetnods csoupled with looel saline reaise
tant rice varieties oake possidle the cultivation of theoe |
areas, bdbut the produstion is deplorably low. In the Zaipad |
and Pokiall areas the oultivation is done by taking mounds
of approximately 1 metre dimmeter, 1/4 to 3/4 metre high and |
spaged 60 to 70 ou apart, edge to edge. The sprouted saline |
_zesistent sesds sre sown in the mounds when the salinity in |
then bas bdoen broaght down suffioclently by the washing effected |
by the pre-nonsoon and early momsoon rains, In the "Pokimll |
type® eultivation sproated seeds are sown on tho mounds. |
Aftsr 30 to 35 days the mounds are dismantled along with the
‘seedlings and distributed throughout the field, Altcermatively
in some loeations, cepesislly in the {aipa] areas, saline |

arcas are oropped




resistant seedlings are raised in non-saline nurseries and
transplanted on the mounds fn the aonths of JuneeJuly, In
soss loontions espeeially in Puthuwvaippu, Oherai eto, instead
of mounds, long raised bdeds ars taken and seeds sown or trans=
planted on these deds when the salinity levels have been
brought down by the monsoon rains, The cocamon varieties grown
are Oheruvirizeys Jhooty pokMll. Ghettivirippy and Kuthira
vhich are of 120«133 days duretion, In the Qragundeian ereas
the Qrusundaigan variety with a Juretion of 270 days is generally
geown, 90 day 0ld seedlings raised in non-saline fiellds are
transplanted in the month of AugasteSepteaber in the prepared
Sumundakan £ields whioch by this time would have got their
. salinity levels lowerod by the leashing action of the rains,

After the harvest of the paddy orop the aluices in the
outer bunds are opened and see water ox brackish water is allowed
to entor the fields, In the Xaiped and Pokiali areas prawm
sulture is rosorted to during the period of submergence, Sinece
very little inforuation i3 available regarding the properties
of these saline soils the present investigation was undertaken
with the fallowing malin objsstives,

1« To study the profile eharacteristios of the three

2, To exmnine the axtent of salinity in a large nuaber
of surface sasples of the three aroas to Jdefine
aaxisan salinity hasarde,
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4.

To study the seasonal variation in salinity, pii,
sationic and anionis sharacteristios of {he saturstien
extracts of thess soils at fortnightly intervals from
the three selected looations reprosenting the tlree
soil types,

To assess aritiocally the denefioial effects of the
present mound aystem of oultivation in the Xaiped

and Pokiall areas,

To study the seasonal variation in salinity levels

of the surface waters from thess three locations,



REVIEW OF LITERATURE



R3VIaW OF LITSIATURS

Soil salinity is one of the sajor problems in some of the
oultivated soile of Xerala, This problem is mainly prevalent
in ocoastal areas subjected to ses water intrusion and areas
which are flooded by tho bagkwaters, The soil salinity has
~ also been aggravated by the indiscriainate use of saline
irrigation water, Detailed studies of these areas in Kerala
have not besn made and the following review of literature
presents information on siatlar and related soils,

Ao PAY8I0AL, OHMIOAL AND NUTRISNT 31A73
ysieal

Sen and Deb (1941) reported that volume expansion and
spesific gravities bdear no relation to glay content of soils,
Joaghia and Xandiah (1947) found a high correlation between
slay content and water holding oapaeity.

Dhanapalan Mosi (1960) stadying the profile charsoteristios
of red soils of South India found an inarease in olay content
with inoreass in profile depth, the walues deing 28,35 per cent
and 44.9 per oent for the top and third horisons respectively.
In some profiles the elay content inoreased progressively
from 19,9 per gent in the top to 33,9 per cent in the third
horison,

Yarghese et 81.(1970) in a preliainary study of the
Pokiali soils of Xerala found that the elay and silt content



ingreases with profile 4epth whereas the sand freotion
deoreases with profile depih,

Koshy and Varghese (1971) observed that the Peaty or Kari
#0ils are sharagterised by a deep blagk oolour, heavy texture,
poor dvainage, extremely high ecutent of organio satter and
strong asidity.

Velayudhao and Raj (1971) established that the inflaence
of elay was mere than that of organic earbon on the water
holding eapaeity. |

ohosh gt 8l.(1973) reported that bulk density and partiele
density of Iari soils of Kerala varied from 1,24 to 1,46 and
252 %0 2,56 ga/co respectively.

A o (1973) ovserved that the bulk density and partiole
n
density of the Xattanad soils of Xerela ranged from 0,9 to
1430 and 1,90 to 2,3% gn/ec respestively,

Coultas and Oalhoun (1976) studied the tidal marsh soils
of Flowida and observed that the dulk density of the organie
011 layers yanged from 0,13 to 0,36 ga/ow’ whereas that of the
slayey layers rasged between 0,16 and 0,26 sn/on’.

Ohouieal

Moswnan (1962) concluded that the a0id s0ils with coasie
dazable high eoutent of sulphate showed extreme variabdility
in seil reastion, pil zredually inereased to neutral point on
fnundation and desreased rapidly to extreme asid range on
drying.

Hern gt ). (1967) reported that in poorly drained elay
solls, affected by salt water intrusion, elestriocal conduetivity



of the saturation extrest eculd be as high as 50 mahos/om.

Nair and Money (1972) found that soae of the salt affeoted
soils of Kerala showed high sondactivity (1:2) ranging froa
442 to 14 amhos/os, ZSventhough the gonduetivity is high the
soil is found to be agidie and the pH wvalues ranged from 3 to
- 648, They also reparted high negative eorrelation between pH
and 30‘ eomtent,

Segeren and Saits (1974) reported that aeid sulphate soils
sosurring along the sen goasts of Xerala are extreaely asidie
begause of the excess amount of sulphur and lack of Uad0y4 in
these soils, Ooultas and gross (1973) studied the three great
soil groups im the tidal marshes of Flowida's gulf coast and
found that the 50 walues range frea 14 to 90 mahos/om and
£1014 moist P renge between 5.6 and 7.8 and air aried pi valaues
2 to 3 pd units lower,

Nutrients

8 QRFOON ARG /G FOtLi0.

Salkcasare Plllai (1964) investigated the properties of Zart
9041s of Xerala and found that they are rioh in organic matter
and low in major nutrients,

Mmliwel (1963) studied 110 soil saaples of saline water
irrigated areas of Rajastan and observed them to be low in
fertility status, e observed the organis matter eontent
sange from 0,24 to 2,63 per gent,

Koshy (1970) reported that O/N retio ranged from 12,17 in
& submerged riee soil to 23,67 in a Xari soil,




Ghosh ot 81.(1973) and Alyer and Money (1959) found a
high peresntage of organis earbon in Thottapally Kari and
Eattampally Swasp soils,

Coultas and Oalhoun (1976) investigated the properties
of some tidal marsh soils of Florids and reported that the
Peassaquents oontained high level of organio matter (7.8 pewe
sent to 20,9 per oent arganic ocarbom),

Eltxecm.

Bembiar (1960) in his studies on the effeoct of liaziag on
laterite soils of west coast found that liasing favoured ainere~
lisation of soil nitrogen,

Rovakaya (1567) observed tiat the saline soils of Takutia
Mve & humis horison 10 to 30 om thiok eontaining 0.2 to 0.5
per oent nitrvogen and 0,13 to 0,23 per cent phosphorus,
Varghese ¢t 81.(1970) found that the Pokkalli soils of Kerala
- varies in total nitrogon eontent from 0,037 to 0,063 per scent
and also noted an inoresase in trend with profile depth.

Nitant (1974) reported that both high pH and salinity
redused nitrogen mineralisation to a great extent,

dandhi and Paliwal (1976) mnde extensive inoubation
studies upteo six weeks on ths aineralisation of aitrogen and
found that wmineralisation of nitrogen deorsases with increase
in salinity and aineralisation of nitrogen varies with the soil
type. Sangni et 21.(1976) emsained 2709 saline soil sazples
of Jodphur division and odserved that N, P and X was low in
89, 26 aad 21 per oent respectively,
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hesphorug.

Koshy and Sritomutanayagan (1961 and 1965) in their study
- on Kerala soil profiles found the level of total soil phosphorus
renging from 0,024 to 0,0256 per ocent. However shey had not
ineluded the saline soils of Xerala in their study.

Kurup (1967) reported that the phosphorus availability is
sabstantially increased in limed than in unlimed samples of
Kattanad soils,

Holmen (1963) moted that Peat soils are often defioient
in phesphorus and petassiun and sosetimes nitrogen,

Varghese gt a).(1970) observed that the Pokkali soils of
Kerala are highly defieient in phosphorus (P,0, oontent varied
fron 0,009 to 0,049 per gent),

Fair and Money (1972) obeerved that the phosphorus asontent
of sone of the saline soils of Lermls, ranged from 0,033 to
0.166 per oent onsu

Ghosh st al.(1973) and Venugopal (1969) in their studies
on Dnrl soils of Xerala reported low phosphorus ecantent,
Letanaisn.

Seheffer gt al.(1960) studied the potassiua egoncuy and
ainsral status of the Cottingen soils dnd found that the total
potassina gontent was 1,73 o 1,94 per gent, Varghese gt al.
(1970) exaatned the Poxkali soils of Kerala and observed that
the gzomm ranzes froa 0,224 to 0,842 per cent,

Mir and Momey (1972) found that the K,0 eontent of some
of the saline soils of Xerala waried from 0,087 to 0,286 per gent.
Sreedevi and Adyer (1973) reported that the Xari soils showed
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highest smount of X fizatiom and the £ole soils showed the
least, They also found that the paddy soils of Kerela are
fairly rieh in total petassium oontent,

gepalasway (1961) reported & high 0,:.C, for Xari eoils
of Kexala which was attriduted to high gontent of organic sattse
and {1litis and montmorillonite types of clay ninerals present
in them,

Sreedevi and Alyer (1973) in their studies on the potassiua
status of rice soils of Xerala found that the Xari soils bmd
the highest G0 and the eontent of exobangeable X was fairly
high,

Menon and Afyer (1973) reported that the alldly ‘llim
soils vis, the Kayal soils of Xuttanad, the 00 ranged from
9.92 to 19,30 ne/100 g,

Goultas and Gross (197%) in their study on the three great
00i) groups in the Florida's gulf ecast found that tav 0iC renges
fron 2 to 25 26/100 g for Peamsmquents and Haplaquods ani fyoa
235 %0 75 ne/100 g for salphaguents,

Be SALINIZATION ASP 078
~ Baringh (1965) conoluded that the main faotors of soil
salinisation in rlesopotasia are a meso relief as a resilt of
14ght textured irrigation sodiments and extensive fallowing,
Kgabaly and Fagutd (1965) through & lysimeter study

MM that at high salinity the depth of ground water
is the aore important contributing factor to the soil salinity
in the surface layers, Agoording to thea depth ani salinity

RO ORASe & 1



of groundwator have little effeot on the salinity of subesoil,
which is more affeoted dy oropping and irrigation rogiae,

Gusenitovi and Xalagheve (1963) reportoi that amalyois of
the aqueous axtracts of the soils oolleotod can be simplified
by omitting detoeraination of oations and restriotin: deterainse
tion of anions mainly to chloride,

Tyulpanoa et 8).(1965) studied the ohange in physico=
oheaiocal characteristics of the solonetse~solonshaic soils foraed
on eluvia of tertiary depoeits and veported tnat the oontent
of water solable salts was 0,296 to 0,496 per cent with
ohlortides predoainating over sulphate and the excimngeadle
#0dium ranged from 16,38 to 30 paer eent of the saxz of the
exchangzeadble bdases,

Pattakxh (1966) obgesved that oapillary rise of oimloride
was Quioker and greater than that of sulphate,

Handa (1966) noticed that due to the presence of varying
asoante of mez in ground water total dissolved salts and total
solable cations 4id not always inerease with clectrical oonduo=
tivity., 3ervant and Servat (1966) reported that analytical
astheds dased on soil saturation extracts are considered dest
to the study of soil salinisation ocaused oy saline watsr table
or periodis flooding by cea water and some oriteria used in the
Olassifioation of saline soils are based on the data obtained
froa s0il oataration extract,

Shopaki (1966) investizatod salinisation and Je-salinisas
tion of soil and zround water in the Xaravoaz low land, is of

12
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the opinion that salinisation oceurred mainly in the period
when wator tadle was 6lose teo the surface (0.4 to 1 a) and
rajinfall and air texperatures have not affeoted malinisation,

Doveiaya (1967) obssrved that the saline soils of Yakutia
are uostly orysogenice-meadow chernoseas and the salinity is
aainly of the 304-91 typae

Seth (1967) established four salinity groups based on the
conduotivity range; less than fenormal, 1 to 2«becouing saline,
2 to 3=saline, above 3J«hizhly saline,

Joicolovekts (1967) studied the smline ooils of Cuba and
their reslamation, Accordinz to him the saline soile of the
gountyy divided into inland and goastal soils and the inland
ooiles have deen formed without any direot conneotion with the
goa wvater and have lower ohloride content than the coastal
sotle, |

williass (1963) reported that the Jdoaminant salinity
eontrols were soil texture, perasability and topography, all
which were relaied to depositiomal history and rainfall and
evaporation had only a ainor influaensce on salt dtatriaaﬂm.

Jarand (1969) studied the formation and elaauﬂaanon
of ealine soils in the 3enegal delta, He reported that the
salt gontent in the soil originates froa sea water and the
area is subjected to annual floods and aoid sulphate soils
are the most comaon type,

Avenimelech and den {1970) suggested that the dilution
of the soil solution during the preparation of the saturated
0oil paste must be taken {nto ascount and they propoced a
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gorrection for the evaluation of enlinity cffoots on the dasis of
i of the saturation extmmot, |

Aajasubrasanian gt al.(1970) odbserved an increase in .32
and a decrease in the exchangeable Oa + Mz with Linorease in i
and consentration of salt solution, 7hoy furtaer observed that
the correlation between the amount of { in eduilidrium solation
and those of the exohange complex of the 8ail after equilidriae
tion were nighly signifioant,

Randall (1970) reported that the amount of salt in the soil
on the coast of sardados was gontrolled stron:ly by olay content
and distance from the sea, He observeld a positive relationsaip
between soil salt and olay and an inverse rclationship between
soil aalt and aistance,

Varghese ot al.(1970) stated that the “okikali soils of
Kerala are asidie throaghout and have a high 0 due to the
intrusion of smlt wvater from the adjoining lakes,

Pedorou gt 8l.(1971) investigated the solonchaks of tae
marine sone of the Terek delta and observed that thers are two
types of solonohaks hydromorphie and reaidual, The first type
undergoing progressive ohlorids salinisation and its nighly
sineralised ground water is near the surface and the sevond
had shloride~gulphate salinity and its ground watexr 15 below
& oritioal level,

Frankart and Herbillon (1971) reported that in the
Mloworphic soils of the lower Husisi (3arundi), sodian i3 tue
dominant cation in the younger soils and aagnesiua in the
older soils,
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Konstantinov (1971) stated that the mecharioal composition
sonetimes alters down the profile and the maxiaum salt content
in the s0il ocoours where thers is a sharp toxtursal contrast,

Takhtanyshav (1971) reported that large amounts of B30
00304 and m2a34 ooour in the top horisons of Dottoa land soils
of the river Zeravshan and 30‘ ropregents 30 to 90 per cont of
salts in the soil,

ravluk (1973) reported the relationship of ground water
table to the foraation of solonetsic solls in Ailberta, Canada,
ground water tadle within less than approximately 1 meter of
the surfase may result in strong surfage salinization, wiile
~ water tadle between 1,5 to 2 metexr may result saliniszation of
the top oune meter, ixtent of salinimation sharply decreases
with water table delow 2 meter depth. In arens with fluctuate
ing water tadle salt may spread throughout the profile,

'~ Shazwma and Primar (1373) reported that the effoot of ground
water salinitios was more pronounced with a shallower water
table than with a deepar water tuble,

Allbzook (1974) stuadied the ohronosequence of soils
derived from sarine sodiments in West alaysia, The .C,
extractadle Ma, exohanzeable Ca, !ig, pi and total in decreased
with inoreasing 4distance from the coast and inorcased with
depth in s0ils derived from regent marine doposits, o pattern
of ohange either with increasing depth aor inoreasing distance
from the coast was recoznised in 050, elay uineralozy, or
particle size 4dfstribation,
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Daread (1374) reported that the aoccuracy of determination
of soil salinity was influsneed by error of sampling due to
uneven vertical and horiseatal distridution of water soludle
and exchangeadls sodiun eoapounds,

Feokkary et al.(1974) investigated the effect of sea
water {ntrusien on the eoil salinity status of the Saunania
project in the northern goastal area of igypte They have
studied 18 profiles at various distances froa the oomst, the
salt eontent in the ground water Jeoreased from north to souath,
The wvalues for 30, 01 and SAR were higher in s0ils near the
ooast than in the sea water and decreased from north to south,
Generally 4in doth soil and ground water Ha and J1 were the
predomninant ions,

Liedhart and Shortall (1974) stated that potassiua is
responsidble for salinity in solils asended with poaltry manure
and thay estadlished that application of poultry nanure inoreased
the salinity of sandy cocastal plain soils.

Segeren and 3aits (1974) reported that aoid sulphate soils
esourring along the sea goasts of Xerala are extromely acidie
Sesease of the exsess amount of salphur and laok of 0aCo, in
these soils, The soils exhibitvery low pH values and does not
perait plant growth,

Ooover ¢t al.(1975) studied the application of soil
taxonony in tidal areas of southern nited States, Several
million heotares of soil in the country are sabject to inundne
tion by tidal aotion and the influenoe of sea water is
‘reflected in the hizher proportions of Ha and /ig in tiese soils



17

and organic ﬁttw have ssoumualated over extensive areas,
Addition to s0il taxuoncay are proposed for farther tosting,
inolading sudb groups of hydwaquents and sualphajuents and halie
great zsroups of Alfisols, intisols and iistoaols,

Coultas and Gross (1973) reported that taree great soil
groups were found in the tidal sarshes of Florida‘'s gulf coast,
These were silpiaquents, psasmaquents and haploquods. The
sulphaquents observed at lower elevations while the peasaajuents
and Waploqgaods were found at higher elevation adjoining uplands.
These soils are saline and near nesutral in pi, Three pedons
repressutative of the major soils were dsecrided and sampled,
The oontent of sulphur is less than 0,75 per gent in the
poammquents and haploquods to 6,8 per gent in the sulphaguents
and nest soils are nearly base saturated,

Banerjee gt 81.(1976) investigated the salinity problea
of pond soile in the deltaie region of Lowar Sunderbans, The
initial soil salinity has been found to De 49,1 ashos/on
(average) and the initial water salinity of the 1 type ponds
has been noted to de 22,5 mzhos/on,

Goultas and Oalhoun (1976) stadied the properties of some
tidal marsh soils of Tlorids, They odserved psazmaquents,
suifiheaists and sulfaguents in the tidal marshes of lernado
(gulf ecast) and Duval (atlantis cosst) ocounties, Those
soils were saline and nearly nsutral in pi and with the
exseption of psamaequents, contains higher levels of sulphay
(2,66 to 5.19 per aent),
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Sakrananias ¢t a).(1976) studied the nature and extent
of salinisation of the cocastal traét of Tamluk subedivision
of iidnapore (¥W,Bengal)., The study revealed that the soils of
which the salinity (0,) ranged between 1,8 and 52,4 =zhos/om
were in gensral degraded saline-alkali soils, I!lost of the
river and tank water sanples ¢ollected ranldoaly froa the area
exhidited high salinity, The fiantensity of salinity as oharacterised
by 30, SAR and ooncentration of ¢hloride and sodiamehloride of
the surface soil and ground wvaters,in general, increased with
decreasing 4distange froa the rivers and sea goast,

Bmrgava (1977) described other eoastal soils. ile observed
that a shallow saline watsr table exists in these soils and
alvays reaain within 1 aeter depth. The surface horizon 16 oa
thisk eontains 3,93 per cent salt (eomputed), wator soluble
salts nearly all chlorides and sulphates, The soil is oharee
otewised to have a malic horison and the :SP values though lose
" han 15 reaain nearly uniform throughout the depth,

O 2THE MODERN APPRIAGI .S IR TUR OLASSIPICATION 0¥ SALIK:
ARD 30DI0 S9ILS

(1) Eussian spprosoh

- Pak (1971), based primarily on the genetic profile gonocept,
the solonets soils commonly occurring within the chiernosen,
shestnut, bdrown seai-desert and bdrown weadow soils have Deen
grouped into nine major types in the U,3,5.R. Driessen (1970)
differentiated solonghaks considering the nature of electrolytes
pecent and using the anionioc quotients, grouping into sube
elasses 1ike ohloride, nitrate, sulphate ato, The oriteris
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of fonieo specifiocity as per their physioal as well as physioe
logioal role resulted in the fermation of non~unifora limite
of salt oontent for Aifferent ionio types, to fall within the
sane emlinity class, Solonets on the other hand present
siamilarity, based on which Xovda (1973) desoribed a typical
solonets profile to couprise of an eluvial A horison lying
over an illuvial coluanar to prisuatie ox blooky 3t horiszon,
followed by a carbomate 32 horison and finally the salt norison,
(2) _Aserissn sporoagh

Agoording to Driessen (1970) $She American approach
basically differs from the Russian in being non=specifio about
the nature of sleotrolytes present, The two aystons further
4iffer in the limits of salt content for salinity olass detere
mination, With the release of the comprehensive aystem of sofl
elasaifioation (USDA, 1960, 1970) significant changes in the
systen of soil olassification have taken plase, Though the
systes has been oriticised for deing extra praofile {n nature
{(Gevasimov, 1969); leading to insounsistensy or adsurdity
(vabster, 1963); 1t is widely in use and deing tested onm a
large number of soils zrouping the soils under ten orders, the
systen makes 184 of six diagnostic surfage horisons, vis,,
oghrio, nollic, =madrie, histio, anthropie and plagzen; an
odaal nuader of sabsurface diagnostie horisons vis,, arzillie,
satric, agric, eaambiec, spodic and oxio along with turee
sdditiooal horisons vis,, ealsic, gypeic and salic and two
hard pans vis,, duripan and fregipan, The systes envisages
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$0 ¢lassify soils making use of measuradle soils characteristios,
A suoh the ealine-aliali soils find place in the salorthids,
mtrargide, halagqaepte, matrustalfs, matrsqualfs, natraquolls

or natrustolls great zroups within the systea,

The F.A.0 system of soil olassifioation is not more than
& selective coabination of a fow genetio eleuents in a auch
formalised fora (Gerasimov, 1969), Simtlar to American system
this makes use of four types of A harisons vis,, aelanic (huaus
with base saturation less than 50 pexr cent), somorio (saturation
greater than 50 pexr gent) histic (eoarse hamue with 20 to 30
per sent organtie uaterial) and pallid (poorly developed); five
types of 3 horisons vis., argilluvie} natriej caadic, spodio,
and oxic and five additional types of horisons vis,, caloio,
gypsie, salio, plinthic and gleyie} Obviously the natric and
‘galfe herisons of the American aystem have been incorporated
%0 desaride the gonditions of alkalinity or salinity, 3ut
unlike *Soil Taxonoay® it provides a separate unit for
solenshaks while other soils not 80 dietinotly saline or aliall
in mature £ind place under the broad soil anit of “ialosols*
with sub units of Oohrie solonets, huaio sdlonets, gleyic
solenets, oobric solonchake and huamio solonohaiks,

Saae of the solonsts wmet within the United ..tates
6losely reseuble the typical Russian solonets, typloal profile
of whioh has Deen dessribed by Kowda (1973). 2he proviaion
ium the *"Soil Iaxonoag* that solauble salts if present ocour
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in or below the matrio harisen bring the two solonets still
eloser, However, the generalised form of F.A.0, systen is
obvious from the definition of the sodic phase which stipulates
wore than 6 per cent saturetion with exchangeable sodiua in

some horisons within 100 om of the surface, The natric phase,
however, at the sane time emcludes soloneta soils bDeenuse their

D horisons have a high exedangeable sodium saturation, Similarly,
the solonshaks have been defined to have atleast 2 per cent
sasily soluble salts in the upper-aost soil horisons (30 om)

(?A0, 974),

(4)

, Abrahan and 3oceial (1974) deseribed ths typioal solonets
seils cscurring in {ungary and are grouped as solonchak, solonets,
aeadow solonets, meadow solonets turning into stenps solontsed
seadow and solod types and the meadow solonets are the most
abandant, The eentral sharaster of these soils ia siailar to

the Raussian solonets. Ohexloal oharseteristios of aoils
presented by Darab (1971) reveal a fair dezree of overlap

within the meadow solonets, meadow solonets turning into steppe

(3) Attenots ut glasoifiontion galde in Indis

Govinda Rajan (1370) prepared eoil map of India comprising
of 25 broal soll units, established prisarily on gonetis profile
‘gongept, ‘‘he salins-aliali soils which gsonstituto one separate
watt {n tos lagend were not separately depicoted in this map,
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Adrol and Jbhambla (197¢) however, grouped the saline-alkall

soils of India baged on their geozraphical dietridution inte

the following bread sategories,

(1) Soils occurring ia the arid alluvial traots of Punjab,
Seryans and Rajastban

(18) Soils ecourring in the seni-arid regions of Jtter
Pradesh, Haryana and Punjad

(124) Soils in the arid and seaiearil traots of .eccan
eoneisting prinocipally of frrizated deep black asoils
or "regurs® and

(sv) Seline soils cecurring slong the sea goast,

Rayohaudhart (1973) desoribded »tm existing problem of
9041 salinity and slicalinity in the gountry comprising that of
three unique pituations vis,, saline soils, highly alkalie
saline s0ils and alightly slkaliesoline soils, 3haadla (1979)
presented the mature as woll as spatial dfistribdbation of the
prodlem dy depioting eix dtfferent types of problomatie soils
vis,, altall, saline, potsntially saline, coastal saline,
deltaic saline and the salirne aold sulphate soils ogsurring
within the eoantry,

Xanway and Sehgal (1962); Rayeheadhuri et al.(1962);
Eanwar and Bhamdle (1969); Sharcava et gl.(1972); nhuabdla gt ale
(1973); Sahzal et al.(1975) and others bave stadied the
eharasteristios of salino-alimli soils mentioned above, 3Sut
thae main features which emerges are the lagk of well defined
s0il classification system developed within the country
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especially for grouping salinew-alkali soils and Abrol (1971)
and Bhumbla (1975) have successfully defined the nature of
problems prevailing in the ecountry and also illustrated their
geographic distribution, Bhargava (1977) made an attempt to
echaracterise and classify seme of the coastal saline soils of
Andhra Pradesh following "Seil Taxonomy®. He grouped a profile
described from Chirale Tehsil of Ongole district of Andra
Pradesh as belonging to natrie salfluvaquents,

D¢ SBASONAL VARIATION IN SALINITY

The seasonal fluotuations in salinity have been studied
by many workers. Magistad st al,(1943) reported that salinity
effects are more drastic under hot dry conditions than under
¢oolexr, humid ones,

Molfino (1945) examined pH variations in flax soils over
& period of seven years conoluded that high temperature and
low rainfall were conducive for alkalinity while the reverse
eonditions for acidity, thus utabnanzng a correlation between
¢limatic variations and pH :ghanges.

Tomlinson (1957) from his monthly determination of pH of
some rice soils of Sierra Leone for a period of thirty two
months, suggested that the inorease of pH value during wet
‘season and deorease during dry season were the result of
translocation of water soluble acidic compounds to and from
the soil surface. o

Bowser and lLeat (1958) observed the variations of pH from
neutral to strong acidity were related to changes in soil
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melistare probadly d4ae %0 mierobial activity,

Tu ot 41.(1959) working in the agid and neutral soils of
Central China found that $he eocndustivity of the ploughed layer
was by and large, was ¢losely welated with soil fertility.
Gonductivity of 4different soi) saaples desoas less gonspiouous
during plant growth, suggesting the adsarption of nutrient ions
By the reots, This was alse indigated by the low oonduotivity
of the rhisosphere soupared with the bulk of the sample,

Mosrann (1962) observed $hat the pH values in acid
sulphate 00ils were extrenely variadle, Sessomal variatious of
pil were very pronounsed, espesially in pertfodically inundated
iands, such as rice fields, During inundation pi values
inerensed gradually, sventually eoming alose to neutral, vhereas
daring the following dvy perisd they dropped quiokly.

Sashweela Devi (1965) found that the seasonal variations
in pE are very pronounced espesially in poriodieslly inundated
Jands 1ike riee fields,

Bandyopadhys of gl.(1970) studying the seasonsl fluotume
tiems of salinity in rise soils, detersined pil, 0, sxchangeadbls
My Oa and Mg, They obeerved marited seasomsl fluotuations in
assogistion with rise and fall of ground water table,

Geaveland (1970) studied the migration of soludle salte
in an irvigated f10l14 in relation to rainfall and irrigetion,
Be estimated the pH, 53U, Os + Mg, Na and moisture retention
Suring the growth seagon at five different depths and observed
that the soluble salt gontent varied by upto 100 per eseat or



29

nere and were inverssly yelated to sofl moisture levels,

Gupta and Abichandani (1970) studied the seasomal variation
ia the it eonposition of sowe saline water Lrrigated sones
of westexn ajastan, After reins amounting to 35 to 45 on,
initial high salt oongentration in the soil was greatly
relused making the surface 40 em eozpletely noneealine, The
m»uu:mm‘wbcrmmmmm

Kurap and Adyer (1973) from & stady on seasonal variation
reported that for all the thres major types of Xuttanmad soils
vis,, Iari, Eayal and Xarepadom the maximam and uinimus values
for soil pH and ainiase and saximss values for eleotrical
eenductivity, were daring the periods of Ogtobereiiovemder and
Marehedpril respestively,

Arjan Singh and Singh (1974) examined seasonal changes
in the salt eontent of an irrigated sandy soil under matisee
vheat rotation, Water table depth in the area fluctuated and
within 130 on from the swfage during monsoon, S3Salt acousula-
$ion at and near the soil surface was at maxiaus during the
hotter days of suaner, but returned t0 the previous level after
ths end of the monsoon season, Monsoon ¥ain thas appears to be
vary effestive in ghecking salt duild u2p in the surface soil,

Bansrjee gt a).(1976) studied the salinity prodles of
pond 90ils in the deltaie region of Iower Sunderbans and
conpglauded that the soil and wvater salinity decressed gradually
with the addition of more rain water,
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Z. RECLAMATION AND MANAGEMENT

Pekatoros (1953) observed that deep ploughing to 35 om
aocompanied by saall applicatien of gypsum and green manure
improved the solonets like soils of the left bank of the Lower
Ipieper and increased the sotton yield, |

Krishna Rao and Raja Rmao (1960) reported that addition of
molasses produced consistently high yields of paddy in the
coastal saline sandy scil in Andrs Pradesh,

Cairns (1961) considered deep ploughing a promising
ameliorative method for a solonetsic soil,

Leaching studies reported by Mulsbos (1963) show that
leaghing efficiency differs in different soils depending upon
their pore space distribution. He found higher leaching
efficienoy in the light textured soil than in the clayey soil.

Zende ot 21.(1963) reported that the application of waste
products like groundnut hulls, safflower hulls and tamarind
sesds reduced salinity status,

El.Abedine (1965) reported that cultivation following
reslamation by arainage and irrigation reduced salt content of
the surface soil, the gonductivity of the 1:20 soil extract
lovered from 8,19 to 0.58 mmhos.

Agarwal and Gupta (1968) observed that four years of
leaching brought about deorease in salinity, pH and BSP
values of the surface soil and an inorease in oxrop yields.

Balba and Ellaithy (1963) found addition of 0a804 enhanced
the efficienoy of leaching process of a saline-alkali soil,
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Patnaik and Bandyopadhya (1968) reported that industrial
waste produots (basio slag and lime sludge) and oaloarsous
and iren rich mineral soil were effeoctive substitute for gypeuam
under eonditions were Nall was the predonimant salt,

Sahota and Dhambla (1970) stated that alternate flooding
and 4drying was nore effective than sontinuous ponding in the
removal of excess salts in the saline-alkali solils,

Misra and Khan (1971) reported that iron sulpbate,
alusinizs sulphate and salphur ware moest effeotive for reelain=
ing saline sodioc soils under waterlogaed gonditions and they
alse odserved that application of high rates of apartin were
alse benefioial,

Jatoaik and Jahoo (197¢) studied the oocastal saline soils
and found that addition of indusirial waste products like basie
slag snd paper aill sludge resulted in more effective loaching
of solable salts by improving the physical oondition and these
saterial ¢ould aot as an effioient amendsent as zypsum,

Iyer and Harayanan (1972) formalated drainnge measures
adopted for the reslammtion of the saline soils in i{ole and
Kattanad areas of Zerala 3tate, (1) oonstruction of permsanent
nonegubuersidle bunds in the fava lands (2) wprovement to the
existing drainage sourses to ensure effective drainage
(3) provision of zood quality irrigation water,

Bendyopadhya gt al.(1976) initiated some studies to
iuplement the objectives (1) dreimage of as auoh rain water
a8 possidle into the sea during the early monsoon (2) storage
of as much rain water as possible inland during the receding
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part of monsoon, in an operation gise area at Gosada

(W, Bengal)s Their work gonsisted of improving the existing
draioage channel, eonstragtion of field bunds in the upper
eatehaent, storing rain water in the latter helf of monsoon
in drainage ohanneis and re-utilising it for frrization,
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MAT SRIALS AND MEMI0D3

The soils used in this investigation were aollosted from
three 4distinot ssline soil areas of the 3tate vis,, Pokikaldl,
Eaipad and Oramundaikcan, Based on a regonnaissance of the
areas, oix profiles were sclected for the study, thrse from
Poikkali lands of rnakulas distriet, two from Xaipad areas of
Osnnanore distriet and one from Orumundskan fields of Juilon
aiatriet, Tho profiles were dug and samples sollested in the
sonths of Fedbruary and “argh when there were no orops in the
fields and the smlinity hasard was a saximum, The profiles
were examined for morphologiocal features according to the
FAO system, The amorphologzical and other gharacteristies of
Shese profiles were presented in tables 1 to 6, In order to
mow the extent of salinity hasards in these three major
saline soil sones of the State, thirty four surface saaples
were also eoollected, Periodical eolleoction of surface soil
and surfage water sazples were made at fortnightly intervals
from mariced looalitics of these three regions to study the
sesasomml variation in salinity and the factors oontrolling
the sane,

LABORATORY STUDIES

and wexre zZround separately usinz & olean parcelain nortar

29
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and & wooden pestle, sioved through a 2 mm sieve and stored in
stoppsred bdottles for subesequent analysis,

A o K - £ s B

The nsobanical oomposition of the profile sanples were
deternined by the international pipette method (Piper, 1950),
(o) 8 , ) \
The bulk density, partisle density, aaximus water holding

oapacity, pore spases and volane expansion were Jeterzined by
the Leen~Racskowski~bax metuod (Piper, 1950).

(o) Moistaxe
A known weight of the #0il was taken in & silica dish and

aried in an air oven at 105°0 to oonstant weight, The difference
in weight wae noted and expressed as psroentage on oven dry
bamis (A,044.049 1962),

MEAS YRALS Aol dslle &

‘,L Alalvy AR iy

’Q A
(s) Sei) resotion.

The pii of the soil saaples were measured in a 112,95 soile
water suspension asing the glass eleotrode of a photo volt pil
weter,

(») 2 ) \
m eleotrieal oconduotivity of the soil samplea were
seasured in a 112 mollewater suspension using the solubridge=
U.3, malinity ladoratory type and the results were expressed

in nillishos/on,

AL ‘: AT 2N YA
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(e) 2eganio carbon.

Jrganio oarbon was deterained by alikley and slaock's
rapld titration sethod as given by Piper, 1950,
(a) Zetal nitrogen

Zotal nitrogen was estimated by Xjeldahl method using
sulphurie sold salicille 8eoid mixtare (Jaokson, 1967)e

Preperation L3
20 g of 801l was used foxr the preparation of the HOL
extraot using the nethod desowribed by Piper, 19353,

(1) fetal phosphory

20 ul of the iJl extract was used for the preoipitation
of phosphorus as anaoniua phosphomolyddate in nitric acid
mediaz, The precipitate was filtered, washed frea of aeid
and diosolvod in a known oxcess of standard sodiss hydroxide
and the excess deteruined by titretion with standard aoid,

20 ol of the 101 extract was usod for this parpose. 7The
ivon and alwainiaa were reomoved by pregipitation as hydroxide
in amaoniscal mediun and the filtrate was made upto 100 al,

A 10 ml aliguot of the filtrate was used for the estimation
of caloium and maznesium by Versenate <€itration method
(JeSeleAs Hand Book 170,60, 1954 )e

31

Total potassiun and sodius were deterainod in a sauple of
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the sxtract using S3L flame photometer (Jaokson, 1967).

(3v) 3esquloxides

The eomdined hydroxides of iron and alusiniua odtained
under ftea 3 ¢ (11) was 4ried, iznited, weighed and expressed
as pereentage sesquioxzide,

(v) Iron oxide
Iron was estimated in a sample of the axtract by reducing

1% to ferrous form with nascent hydrogen obtained fromw zing
and sulphurio ueid and titrating it against deginoranl
potassiun perauanganats (A.0.A.049 1962),.
(vi) Alminiua oxide

The aluninion oxide present in the soil was calculated
Wy substrasting the value of independently estimatel iroa
exide fyom the total seaquioxide value (A.UeAelep 1962).

A ¥nown qguantity of the s0il was first treated with

40 per sent ethanol (100 ml) to remove soluble salta., 7The
washing was repeated twioe, each time using 100 al of ethanol
$9 ensure goaplete removal of soluble salts, The washed

o8il was treated with neutral noxwml asmuonium acetate to
displage all the cations by ammonium fons, The oxvess
amoniun agetate was reaoved by wasaing with alochol, The
adsorbded amaonium was then deteruined by absorption in
stanidard acid after displasing it by the addition of magnesium
 exide followed by steaa distillation, The distillate was
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$itrated against standard hydroshloric asid using bromocresol
green indieator and 030 ealonlated and reported as me/100 g
soil (ilanna, 1964).
(v) axgd

The leachate odtained fyom the adbove estimation was used
for the detaraination of exohangeable oations,

(1)

D 88 11
S S A W

The method referred under item'3 (11) was followed.

At T e S5 F SP b 1)\

(u) ook LU SN AL LR R S
The method oited under item 3 (441) was followed,

4o Lime zeduirensut
Lime reguirensnt was detexrmined by m(DH)z titration method
using a pid meter,

Soil salinity has been measured and expressed in several
ways, It is well established that plant response is governed
by the salinity of the soil water, Salinity exprocsed on a &ry
804l dasis is an unsatisfactory measure, aince it ignores the
water retention oapagity of the soil and hence Joos not indicate
the volume of water in which the salt is diassolved (U.S.3alinity
Iaboratory wstaff, 1954), It is alse well established that
plant response to salinity is, in most oases, largely determined
by the osmotic potential of the #0il water (Bernstein & Hayward,
1958) sinoe electrical gonductivity (i) of the soil is olosely
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related to its osmotiec potential and since the saturation
pereentage of soil represents a reasomadly unifora dilution of
ths water gontent in the field molsture renge of aost soils, the
eleetrioal oondustivity of the saturetion extract ( 0,) has
boon widely used as a measure of the soil salinity (U.S.Salinity
Iaberetory Staff, 1954 ).

(1) Preparetion of saturation sxtxaet.

A 250 g soll was used and the wetned desoribed in H,S.DAe =
Band Book YNe,60 was followed fox the preparation of tho extraot.
(8) 2 he extraot
The pi was seasured using the giass electrode of a photo=

valt pH neter,

| The total water soludle salts were zwasured using aolae
ridge~U,5. Salinity iaboratory type and the resalt was
apressed in atllinmhosf/on, Where the ranres of ealinity
meagured was higher than the maximus measuradle with the
instranent, the extrast was suitably Ailuted and the conduotivity
of the original extraot cowputed fyom the dilution fastor,

A & L SARAid LACAE RACHE.L e

S ml of the satirmtion extraot was mde upte 100 ul and
10 ml of this onde up solation wag usod for the Aetsrmination
of On and Mg, following the progodure Quoteld in U,l.lAe =
fBand Book No,80 and the results were wxprossed as ao0/litre,
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87 flamephotometer, following the aethed deserided in U,i,. .0
Hand 3ook Ko,60 and the resilts wore expreseed as ne/litre,

3. (a) ghlaride

S 11 of the saturation extract was made upto 120 al and
10 al of this aade up solution was ased for titration against
silver nitrate (.3, ishe HARA BoOR 10,60),

(b) Julphate
Salphateo wes deterained using titrimetie procodure, bdased

on the versenatc ghelation of the exeess barium reaaining
after bariua silphate precipitation, 5 ml of the saturation
atreot was diluted to 100 il and 10 ml from this mnde W
solution wae used for ocash titration (Jaokson, 1967).

The saturation extract of the 80il wac prepared according
%0 the method Quoted under itea B (1) and estimated the
onloium, magnesinn, potassiua and sodixs usin: the nethods
referred under itea (2 &, D) respeotively, Then oaloulated
the sodiuns and potassiasn adsarption ratios as follousiw
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The exschangeable sodiam peroentage wns detormined from
soludle eations aaing the relatiom given below:

si:u sanples for studies on seasonal variation in scalinity
weres colleoted froa mounds and pite, fyom the Pokicall and Zajipad
areas sings there is an acsepted agronoaic practics of sowing
soeds in nounds, In the Poikimli and Kaipad areas, in the
months of ‘mreheipril, mounds of 1 aester diameter and t/4 to
3/4 metar high are taien, The height of tho mound usually
- yaries depeniing to the lovel of the land in reclation to the
wean son level, In Vytilla and Payysnur froa where periodical
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shaplos were ocollected, the hoight was adout 1/2 metcr, The
mound to mound distanve is about 60 oms, Zhe saline resistant
varieties, are sowa in the moands after washing off the
salinity and the sproated sscdlings are later sprend into the
pits also, As azainst this in recent years there is anothaer
practice of gerainating the galt resistant paddy seceds in none
saline aurserios and later trangplanting them in the mounis in
JunesJuly when salinity in the aounds are washed off,

The poriodiocal saaples for saliaity detoraination have been
aollested from 10 mounds, in marked losations in the two regions
of POkikall and Xaipad, The locations were (1) “lot lic,19,

Rise Reacareh Station, Vytilla (Kerala Agricultural niversity),
Amakulan District and (2) Sarvey #0.232/2, Kunhimangalaa
Villagao, Payyanar, Jannanore Jistriot,s The pit saiples were
oallected from the apaco in between theae 15 aselocted wmounis.

In the case of Oruaundakan lnds near Karunagapally the
periodical sanples wero gollected from a ploughed field einoe
there is no practise of taking aounds in these areas, ZThe
saaples were gollected from the 10 loeations in the socleoted
- 24034y (39 ocents msouthern extremity of 23 acre plot in Jurvey
H0.,16578, Padanaymriculenzara South “uri, Karunagapally Village,
Quilon distriet) pooled and subesazpled,

The suarface wator sasples frea all these looations were
also golleoted at the tine of gollootion of the soil sauples,

The following deterainations wers made on the soil
saaples, 1sing the methods already desorided,



1s pil of the saturation extraot

2+ 30 of the saturation extract

3¢ linyg Ko On ¢ Mg, C1 and 304 eontent of the
saturation extract

pily, 30y 01 and :’304 eontent of the wator saiples were
deternined by the eane methods as used for golls,

38
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go 74
~ Tables! -
SOTIL DESCRIPDION
PRofile No.l,
Pokienly ooi)s dalomorphio (Salt affested by sea water
inandation)
igoation: Vytilla, Rice iieneareh Station, 2lot 1o.19,
srnakulsa distriot,
dite qharactexistions

Jevation almost at sea level, land forn plain and flats
aierotoporaphy « artificial aounds are taken for padiy ocultivae
“tion} natural vegetation - halophySic weeda dut severely affected
with African paral (3alvinis meleots)s haaid and tropical climate
with 3220 mm rainfall and 133 rainy days a years parent aateriale
lagustrine origin with lateritic washed down materialj arainage
iapeded and ground water table is at 80 oa from the surface in
the sumaer seagson, Profile moist almost throughout the yoar,
but Lfully flooded with bBrackishwater during 6 to 8 amonthe in a
yoar, Oultivated 4urinz a single season only with salt resistant
riee varietios, After the harvest used for Pisciculture especially
vith prawms,

0=10 Rack (7.5 In z/am mo.llt and dark browm
(10 4/3) when d:ﬂ olay loamj straotursless
soist £ wot stiekxys dry hards very fine porce
abandants froe !ru eonaretions and ninaral
fra:mentss no gn formations gradaal osoundarys
aoldio « pd 4, :
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( Table~t ocontinned)

10«3 Orey {7.5 Y2 5/0) when moist and 1lizht orownish
geey (10 Y1 6/2) when 4drys clay loam; stricturelessy
nolist vory firmj wet stioky, dry hardj red and
yeollow aottlos presontg pores very fewj froe froa
‘goncretions and af fragmnentaj very fow rootsj
diffase and snooth boundarys agiilc « p.i 5,73,

30 « 85 deaﬂgrv’yl.‘jmsimmwiat and sane
eolour (10 YR 3/1) when ary} olay loam} strusturo=
lesss molet fira, wet etiociy; 4ary slishtly hards
yollow mottles presenty no rootsj diffuse and
snooth boundarys acidio « pil 6.4,

Dark grey gv.s YR 4/0) to vory dark brown

(10 YR 2/2); olay loams struotureless; moist fira}
wot stiokys ary very hards free frou aottlees
glight elay pani no roots} asiiie « pl 3.4.

Profile is alacet uniform in texture, though there io a
alight fnorease in olay content with depth, S3tracturelose
4a¢ to puddled waterlogged condition, Profile is aoidie in
spite of ite high conduativity oaused by intrusion of asa
wter, 3Slizht red and yellow nottlos observod at 10 - 30 on
depth and yellow mottles at 30 - 53 ¢om depth and a aslizht clay
pan in the last layer. 7The ground water table is at 350 on from
the surface in sumser, ie, at the time of observation, 7he
oondaotivity of the saturation extraot of the soil is a highly
variable 4in this profile due to péricdie tidal ingress of
sea water and washing by rain wmter, Horison differentiation
is not very distinet,
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SOXL DEIORIFTION

Hrehy goilt  Halomorphie (eeverely salt affeoted by direot
sea water intrueion)

- Jneations Puthavaippa - Southarn side of the Ochenthurutnu,

Pathavaippu Road, “roakulan district, Surround

by aea on 3 sides exoept & narrow strip of road

near Cphenthuruthu,

piain and fiat) eroeion by asea provented by rubble wallsy
mlerotopegraphy = nilj naturel vegetation = wild growtn of
ALEaNong astiganas haaid tropiosl olimate with a mean annual
maintall of 3400 maj pavent material is a recent marine dJdeposits
formed either by upheaval or silting, The land has risen to
nearly sea level only avout 25 years dDeok; Arainage Llapeded)

the profile is noist throughout the yearj not appresiably
distirbed Ly mmn and trials are deing dono to bdring tho aree
under paddy oultivation,

- Pxefile desoription
w (“) “oFphoionionl Lontires
OeS Blask (5 Y 2/2); silty o ;s»ongnbamfular
bloekys moliat va;,y Irgﬂi?m glizntly atiokys

dry harld; free fron onoretions azd alnaral
mﬁmts: many roots abrupt boundary; pil nearly
neatral 5,9,
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(Tables2 continued)

S«10 Dark olive gray( 5 ¥ 3/2) to blaock (5 ¥ 2/2)
silty olays angular blookys moist friablej wet
very stioky; 4dry extreaely hard; »roots very
Lfowy ¢ doundary; slightly aoidic = pi 6435

10=18 Aack (5 Y 2/2)3 oilty olays ansalar blocly
moist friable; wet very sticiy} dry very hardp
no roots} abrapt boundarys aoldie « pil 5.45,

15«25 3lmok (5 Y 2/1) silty § angalar bloo
noist friable; wet vory st 3} &ry o
hards no roots; frae fron oonoretions - ond
aineral fragaents alkalins « pi 7,3,

i: SOBATF1DEI0N OF tae BROS1sd

The profile {5 fairly unifors in texture; bdut a siiht
inorease in clay content with dspth, Structure varies froa
sud angular blooky to angazlar bloeky. Soil reaotion ranges
frem alightly aeidio to alkaline, The surfaoce layer of this
profile has zot the anximus eonductivity in the saturation
extrwot (226,3 auhos/on), PFres froa goncretions and nineral
Lfragaents. Wild growth of Axgemons nexicana (halophytio weed)
oan be sesn throughout the site, The water table ie ot 25 on
fror the surface, The profile is situated very olose {(about
300 metars) to the soa soast, The horison Jifferentiation
40 not dimtinet,
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Tableel
S01L DJ3CRIPIION
£xefile o3
| 14
iegationl Cherai, mnappad, 3outhern sido of the Varapolly

Oheral ‘a4, XRenakulam district,

Devation alaost at sea level; 1and foxn plain and fiat)
sisrotopography - artificial aounds are taken for paddy oultie
vation; humid tropical olimate with a mean annual rainfall of N
3200 =y prafile moist almost throughout the year; drainage
iupeded; no evidence of erosion} ground water table is at 35 u\\

fyes the surface; eultivated during a single orop season with
salt resistant varietioca,

N\ i
Exafils desorintion
i

Remth (om) wepholasis ,
° Yory dark H ) struoturele
o Yoy dark erwy, (s alz)&”x:{ men .ot

zoots) omr»im m
aitfume mau - pil 3.2.

10-15 Blagk (5 Y 2/2)3 elay loams struoctureless; moist

tuut(m ”3} mgmtrmcamx::tm
mm very fow rootag fuse

bom&mmmu-wxis.

15«35 HKaok (5 Y 2/1)} elay loam Wmum woist
fivay wet stioky) &xy v
conoretions and ninexal 28 mqmu

80idio ~ pi 3.2,



(Table~3 gontinued)

This profile is also uniform in texture, but no pattera
" in the distwidution of olay with depth, The strusture is
destroyed due to puiddled waterlegged eondition, The profile
is acidlc in reaction throaghout and the gonductivity of the
esturation extreot varies froam 91,8 to 138,83 mahoefon, <The
profile {8 free from oonoretions and aineral frageents. Ihe
horison differentiation is not sharp and the ground water
table 10 at 35 on from the surface,

44
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Tadle~d
301IL JB33RIPPION

Halomerphic (salt wator inundation fyrom
ooastal back watora)

Ineation: Karunagapally = 4 im west of national
hizh way, Thureyilkunna ncar Ohanda kayal
(300 noters)s Guilon district,

Hevation slightly above the sea levelj land plain and
alaost flat} aterotopography -« nil) patural vegotation -
mleplytic weeds and paddys olimate huaaid tropioal with moan
aanaal rainfall of 1800 mnj parent materialelagustrine deposit
of sandy origing prafile noist almost thwoaghout the year
after a depth of few eontimetors, The land is under wator for
six to soven aonths (June « liovemder) ealtivated during a
single sonson with salt resistant local wariety vis,
*Orasundakan® of 270 days duration, which is the only variety
vhish tolerates the high levels of salinity.

ixetile ehaxegterigtics

anth (ew)
0e28
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(Table=4 ocontinued)

20«48 Dark grey (2,5 Y 4/0); sand; amassive asingle graing
moist loon{ wot nonestioky ary loosej red and
yellow nottles present) no rootss abrupt doundary)
agidie « pH 3,0,

29«66 arey (2.5 Y 5/0) to dark grey (2.5 ¥ 4/0) sand)
maasive « single moist vory friablej wet
mghtlw stioky} loose; eonoretions and
neral fragaonts abgent) no rootas} acidic = pi 3.3.

The profile is unifora in texture, but there is a vexry
slight inorease in olay content with depth, The profile is
‘agidie throughout and the ooniugtivity of the saturation
axtreot ranges from 20,2 to 32,3 ambos/om. iied and yollow
nottles were preasnt in the first two layers, The horison
-differentiation 13 not very sharp, 7The zround water table 1
at 66 om from the surfage,



Padle-3
SOIL DRSCRIPIION
2xefilo No.d
Eaiped soils: Halomerphio (deltaio alluvium)
ieeatians Vayalappra, Oheruthashan Villages
Cannanore district,
Site gbapsateriating

Revation slizgntly below the sea level} land foru - plain
and flat; siorotopography, -« artificial mounds arce fomed for
paddy ealtivation, natural vegetation « paddy end halophytic
woeds; huaid tropiecal olimate with a aean annual rainfall of
2520 mmg parent matoerial riverins deposits; drainage aighly
fmpeded; no evidense of erosion, Ixeept the aurface layer the
profils is aoist almest thronghout the yeer, The land is under
water from June to fovember. 7he river 'Ramapuraa’ is by the

47

side of the sits, The soil ie disturbed to a dopth of 9 to 12%,

Outr one ovop is taken, :using salt resistant local variety
vis,, "Eathiru", weter retcodes fron the bdeginning of .ooeaber,

03 yellowieh browm (10 T3 3/4) to reddish browm

s $ YR 4/5): -uw elay} structurclessj moist
stioky; elizatly hardy £
oneretions &’ :%m ) aany

8} wany
o 5 clm and Mh boundnyys aoidio -
[ ]
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(Tadle=5 'amM)‘

15«30 browm (10 m 3/2) to reddish
grw(sm )3%0 blao } modet
4ry hard; tw yollow
nr{ !« tmﬂ olean and moth
dio = Pd 4o
30=60 Vexy 4daxk grey (10 YR 3/%) to reddish brown

(5 IR 2/2): sandy loas} blookys aoist very friadle,
wot slizhtly stioky; 4ry slightly bard; few yellow
aottlest 4iffise and emocoth boundary; no rootes
asldio = pi 2,8

60=110 Hlagk (10 YR 2/1)) to very dark grey (5 I+ 3/1)
amwhm‘:mMﬁ :gy friable} wa:i

8lig aligh hards conoretion

and nineral fragnment

pi 50' .

s abgent; no rootaj acidic »

The texture of the profile varies from sandy olay loam to
sandy lons, The strasture ranges from struotursless to blooky,
The olay eontent though initially shows an inorease with depth
further decroascs with depth, The profile is acidic throughout
and the eonduotivity of the satuaration extract falls detween
30,8 to 103,1 mubee/on, Arownish yellow mottles are present
in the seoond and third layer of this profile, Tho horison
differentiation is vexy sharp, The ground water table is at
110 on from the surfage at the time of saupling (sunmer),
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Tablesb
SOIL DRJOARLIDION

nogile Ho.6
pipad soid: Halomorphic (Deltaie alluvium)
iggagion: Pallikkare, Cherasicunnu Village, Jannanore

atetriot,

evation aladet at sea lovelp land fora - plain and alnost
flat) alorotopozraphy - artifiscial sounds are taken for paddy
sultivation} matural vegetation = halophytic weeds and p2ddy;
haald tropical olimate with a sean annual rainfall of 2520 mag
parent material ~ riverine deposite; drainage hizhly impeded;
mMMde acist almost Shroushout the year exoept
the surface layer (0=25 em)s The 80il disturded upto a depth
of 12°, The 'Pashagangadi’ river is adjacent to the mite and
the salt water intrusion fron the Aradian sea takes place
through the river; only one orop is grown, as desoribed under
she site characteriatios of Profile Ho.3,

. 0=23 yellovish drowm (10 YR 3/4) to dark brown
(10 ’!’R 4/3)3 sandy losaj struotureless; woist
very fria n wot slightly stiokys ary mahtxy
bards yellow mottless few roots; olear

mﬁh boundarys slizhtly soidie - nii 6.9
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(Table=6 aontinued)

25«45 m brown (10 ra 3/3) to dark browa (10 YR 1/3)
umo: mut firmg wet stiocky; ary
m vary fow rootsy adiffuse
and umn undary; nsutral < pi 7,00,
43-70 {10 YR 3/3) to dark

brown
(10 ! ] loam; blooky; aoist firmg
e oS ey S Tk I 58
bmm 8lizhtly acidio « pil 6.7

TO=95 10 t
o mhﬁzf'{md: B2 0

m abgsent}) trm trun
co&im and aineral fregaments; no rootsg
201480 « i 5.4,

ixAef deoqrintion of the profile

The profile varies in texture from sandy loaa to sandy
olay loam and in strueture from strustiareless to blooky, The
0011 reaetion ranges from aoldic to neatral and the gonduotivity
sanges Dotusen 29,4 to 72,1 ashos/om, Yellow mottles in the
first and sesond layers and olay pan in third laysr are
prement, The horison differentiation is distinet, The ground
wAter tadle is at 95 on from the surface of the profile at the
time of emupling,



RESULTS
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Ao PIYSIOAL OYARAQ2RIZTICS

1. [eghanica) gouposition

Table-T preoents data on the meshanioal composition of
the horizon paxples froa the 6 profiles under study., 2he
texture of tho #oil is unifora in Vytilla, - utauvaippu,
Earanazapally and Vayalappra profiles, The textare varies
from clay losa to clay in Chcrat profile and sandy loaa to
eandy elay losa in ’allikkara profile, ©ho sand fraction of
~ She saxples vary from 14.7 to 90.4 per cent in surface layers
of Puthavaippa and Xaranagapally profiles rospeotively,.
Giaglarly the olay coutent vary from 5 per cent in the
Inrmagapally profile to 48,5 per cent in the .athuvaippu
profile, 1t {5 siznifioant to note tuat in the rokiamli,
Zaipad and Oruaundalan looations the silt content vary from
1 to 22 per oont, Ihe various horisons of the uthuvaippa
profile have more than 27 per gent silt, ‘‘hus the finer
fraotions reprosented by silt plus elay is aore than 30 pere
eent in all the horisons of the Pathuvaippu profile, while
it is not nore than 56 per cent in any of the other prafiles,

The results on the variation in olay and silt coatent
of the wvarious horisons 2f the 6 profiles 40 not bring out
any olear out pattorn, iowevor, a pattern ener:cs, when the
finer fractions represented by silt plus clay are oonsidered,
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Bo. coaree 40 1 3
1. Tytilla | o=10 ¢ 28,0  19.3 137
- 2 10=30 : 28,9 19.4 15.0
3. 30-53 407 17.6 1.8
4o 53«79 38,2 19,3 3.9
S« Puthavaippa 4 2 1.5 13.2 352.5
6. S=10 1.0 13.9 27.5
Te 1015 O3 15.2 2842
Be 15«29 03 15.9 277
9. OCherai 040 ] 15.8 24.9 19.8
10. 10-15 23.4 17.6 22,0
1. 15+35 16.6 22.7 16.2
$2. Earunagapally O=28 4 T8.3 12,1 4§43
3. 2348 83,2 8.9 Py 4
“%. 4563 84,8 T.8 1.0
Biped
15. TVayalap 0-15 5 54.5 13,7 6.2
[ ara 15=30 62,8 95 ' |
7« 30=60 63.7 11.9 50
13, 63110 56.6 19,0 10.4
19, Mallikkara =25 8 557 14.3 10,2
20, 25«45 53.2 4.4 47
A. 45«=T0 41,9 22,8 42
22, TO=9% 57« 3,6 97
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In the Vytilla, Pauthuvaippu, Vayalappra and sarunagsajally
profiles a dooreass in the comtent of finer fractions with
depth is oboerved, In the Cherai and Pallikitarn profiles an
increasing trend in the finer fraotion with depth is, howover,

JANZLE VaLie gonseants

The physioal properties of the profiles and surface
sasples represented by bulk density, particle density, water

holding oapagity, peroentaze pore spase and volume expansion
ave presentod in tablen 8(a) & (b),

(s) papticle denaity.

The values for partiole density range detween 2,0 and
2074y 2,07 and 3,30, 2,36 and 2,45, 1,99 and 2,22, 2,52 and
2,73y 2,32 and 2,57 in the aix profiles, A steady deorease
in the particle density is observed in the Cherai and
Raramagapally profiles (3 and 4)s In the rost of the profiles
no distinot pattern ie evident, The maximun valuo of 3.3 is
reaorded in the subesurface layer of Puthuvaippa profile (2)
and the minimum value of 1,99 i noted 4in the last two
horisons of Xarumagapally profile (4). The partiel: density
of the surface samplos £rom variouns locations of Joitinld,
Eaipad and Orumindaican lands vary dDetween 1,62 and 2,36.

() 241k denaity.
This shows & Jeoreasing trond with inoresse in depth
in Vytilla and Oharai profiles (! and 3). In the Vayalappra



adieS(s), Mysionl properties of the profile saaples

TptR  ro-  DalE  Perticle Jeaximam Pore  Volume
W (om) §u¢ density Adensity w.g.s. ngmc expansion
O ‘ ,

B Y44 2.T4 3507 49.4 47

1.40 2.45 35« 49,6 - 87

| -’g 2.57 34e 50,3 17

1.2 2,01 33.6 40,0 0.9

2 .11 2.07 51.4 56.3 16.2

1.25 3.30 48,9 703 11,0

1.2% 2e32 4%.9 99.1 94

1.44 2452 444 64,7 5.2

3 1.12 2445 492 59.3 4o

1.11 2e 4646 59,2 2.2

1,08 2e 46,8 59,1 1.2

4 143 2622 24.0 36.3 0.5

136 1.99 25,1 339 09

1.59 1,99 19«2 4049 0.0

5 1«24 256 : 39,2 53.8 ) |

127 2452 3.4 525 2.4

$7. 30w60 126 2«13 41.1 5644 1.9
18. 60=110 Tud? 2.65 40,1 60.0 243
19. Mllikiara Om25 6 123 2.35 3%.4 52+4 4.6
20, 25=45 127 2.57 4342 55.6 8,0
1. 45=T0 Te25 239 443 54.5 10.3
224 T0=9% 117 232 §8.2 535 S5¢6

12
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profile (5) an inttial deoremse followed by & zoneral inorense
is odserved, In general, the values ranzge between 1,08 and 1,53,
Zxoept the Karunazapally and Vayalappra profiles (4 and 5) the
last horison of all the other profilcs has the ainizam value

for bulk density. The bulk density of the surface sauplos vary
Lrom 1,02 to 1,39,

(o) Eore spags.

A general trend to increase pore space with depth is
odservel in some profiles (1, 2 and 6), he parcentase of pore
#pace vary froa 10,9 to 70.8 per eent. 7he aninimun and msaximum
values are noticed in the Zarunagapally and uthuvaippu
profiles, The porcentage of pore space of surfaco samples
from various locations range betwsen 17.0 and 65,0 per ceat,
The surface saaples of Puthuvaippu exhibited the maxinun values

for percentage pore Gpace,
q)

In the Cherat and Pallikkara profiles (3 and 6) an increase
in saxinun water holding capacity with {norease in depth e
obeerved, 7The valuaee for the 6 profiles, in the ordexr, vary
frem 35,8 t9 36,7, 41.9 t0 Tlady 452 t0 4648, 1942 t2 2440,
33,4 to 41,1 and 39,4 to 45,2, The Karunagapally profile (4)
showe a Joorease in wator holding capacity with an inorsane _
in depth, senexrally the maxisun water holding capagity of the
surface saaples vary from 9,1 to 67,3 and tho sanple Lroa
ﬂtﬂﬂm shows the maximua value of 67.5 per oent.



Table=8(d). Physieal properties of the surfage sasples

Semple looatiom Bulk Particle Maximas Pore Volume
Bo, density density W .0, space expan»
% % sion
FORERAL ARG ANARIRGEISNY
gz. miathilthare 1.22 1.62 12,2 19.8 Oud
L ] ;‘mu-
. kulangara 139 1.84 16,3 2%.4 14
25, Ohandakayal 1.27 1.83 16,8 27.5 1.2
26, Thodiyoor 1.24 1,82 Vet 17.0 1¢9
7. Puthuwal «02 2.29 5248 54.2 38
28, Puthuwippa 1,08 2,20 47.3 63,0 3.6
29, Oherai 1.6 2.32 . 39,6 1.5
30, Thuravoor 1.02 2.2% 7.3 62,8 18,3
i 6
« Vayalappra \ IS 234 46,1 58,6 12,
32, Vayalappre ‘ogg 2.42 407 556 ‘02
3« Vayalappre ot 254 40,8 55.3 O3
| Yengara 1.22 2¢ 4449 53 Te
BEER. iR R & & o
e IS . »
(Y m ‘oa 2,16 45,0 50¢3 2.8 |
35, Mhilidoare 1.8 2.46 424 3343 0.0
9. PMallikiare »22 2,39 433 533 5«7 l
40, Muttil 1,20 2446 4344 53 2.8
o e BE OEE mi B3 B
B . . »
43, Thavoa 1.02 1491 43,53 §1.5 0.0 |
44s Oheabellilundu o3 258 424 552 1.2 |
43¢ Cherukunna 1.09 2.44 47.1 59.8 4.2
46, Eannaru 137 2.44 40.8 5746 3.8 |
47 Thurithi 126 2.48 40,1 52.4 4.3
48, Imbhom - 4429 2:37 45,3 526 14.3 l
§ Rm.,, b OBE oMx M3 M2
. . . . .
5t Pashayangadl 1 2.56 40.9 56,0 3.9
$2¢ Innht::glu 1.:3 2.37 42,6 52,2 2,0 |
53 w 1«27 247 40.7 91.7 4.6 ]
%4. HEasanthall 1.18 2:20 4646 511 3,9
55. Esulsala 1.23 2,19 454 43,6 11,2 ‘
56, shimala $.12 244 43.0 57.6 0.0
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(e) Yolune expansion.
In the Puthuvaippu and Chora{ profiles the valune

oxpansions saffers a desrease vith an inorease in depth,
7allikinra profile revealed an insreasing trend upto the
last horison, The surface layer of the Puthuwvaippu profile
(2) bas the maximum valse of 1642 and the last horison of the
Rarunazapally profile (4) hag the loast waluo of 0,01. The
valucs for the volunze expansion of the surfaoe samples range
between 0 and 13,5, The maxinun value is regorded in the
surfage saaple frou Thuwavoer,

de Cd.1ICAL OQUSRILJSNIS
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No regular pattern is observed in the distribution of
organic oarbon, The Puthuwaippa profile shows an inoreasing
trend with inorease in depth, The maxinus wvalue of 2,63
per gont 15 also regorded in the last horison of this profile
and the least value of O.21 per oent in the surface layer of
Mllikkara profile, The organio carbon eontent aof the surface
sauples from 4ifferent plages vary betweon 0,12 and 3,69
per oont, Sarfuge samples from Thurevoor (Pokiall) and
Chemsbellikunda (Zaipad) show the maximua and ainimun value
faor organie earbon,
2, Iotal nitregen

Considerable variation is not obeerved in the total
nitrogen eontent between layers in the same profile, The



Teble-9{a), Organies eardon, nitrogen, 0/N ratio and organie matter of the profile samples

-

Saaple Looation Depth Profile Organto Bitrogen c/n
Ne. (om) Ko oarbon # ratio uﬁ;&r

0-10 | .27 0056 22.68 2.48

10-30 0.85 0,039 21.79 1.46

3053 122 0057 21.40 2,10

53+79 1.39 0.06T 2075  2.39

D=5 2 2.43 0.078 31.15 4.18

5«40 2.45 0,084 29.17 4.21

10=19 2.48 0069 35.94 427

1525 2,63 0,073 36,03 4.52

0=~10 3 2.10 0.070 30.00 5.6%

10=15 2,04 0,058 3517 3.5¢

15«35 2.19 06063 34.76 3.7T7

O0-28 4 0.38 0,008 47.50 0. 65

2048 Oué? 0.0%1 36 O.TH

48«63 O34 0011 30,90 0.58

15. Vmp‘pﬂ O=15 S 0.75 2028 2&079 129
16. 15=30 057 0,021 27.14 0.98
17. 30=50 0.79 0,017 46,47 1.36
18, §0=410 Q.75 0.0%4 5357 129
19, Pallikeara 0~25 6 0.2 0,022 9.55  0.36
20, 25«45 0.15 0.011 13.64 0.26
21, 45«T0 O 27 De011 24.55 0.45

22. T70=95 0.56 0,016 3500 0.96
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surfaoe horiscn eontain $he mexiaum content of nitrogen in the
Oherai, Vayslappra and Pallikkara profiles, o0 steady trend

18 noticed in the dlstridutien of this nutrient, Tho eubmsurfoce
and surface horisons of the Puthuwvaippu and larunagapally
profilos respeotively contained the saxiaua (0.084 par oent)

and the ainimum (0,003 por cent) Quantity of tais nutriont,

The total nitrogen content of the surfage eaaples rango froa
o.oﬂ to 0.109 per cent, ::hom and Thurevoor saaples contain
the minizgm and maximsun rospestively.

5. Qi xatie

2he /. ratio axhaibit & ctoady deorsasing and then an
inoreasing trend with depth in the Vytilla mrofile, The
ranegapally profile reveals a steady deorensing trend with
ingreaso in depth, The Vayalappra and Zalliki:ara profiles
ohow an opposite treni. The Puthuwvaippu profile shows an
initial 3ecreass followed by & steady inorease with depth,
The Oherai profile, on the other hand, Siowe an inorease
asocupanied by a lecronse, The walues of C/N ratio vary froa
.95 to 535.37. Zhe (/1 ratio of the murfnce saaples range
betweon 7,9 and 56425, All $he surfacs samples from Joitkald
and Orucundalan areas have & ratio above 26,6 and that of the
Raipad range £xroa 7.5 t0 47,09

In general, no distinot pattaewn i85 evidont in the diotrie
bution of this nutriont, A oteady deereasing trend is noticed
in Puthuvaippu profile, 7he valwes for total phosphorus range
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Table=9(d), Qrganic earbon, nitrogen, O/ ratio and
organie matter of the surfade sanples

Mmaple Looation Organie Nitrogen O/N wzanio
KXo oagm % ratio m;tn
23, ™adathilthave 1.17 0,036 3250 2401
o Dadamayariulangare 177 0,039 45439 5.04
25, Obandakaysl 135 0024 56,25 232
264 Thodiyoor 150 0,033 45.45 2.99
27. Puthuvaippa 144 0,033 26,60 245
28, Puthuvaipp 1.92 0050 38.40 330
29. Chevat 162 O 36,82 2.79
30, Tharevoor 3.69 0,1 53.95 6.35
Bieed

3. Tayalappes 0s TS 0,025 30,00 1.29
32, W 0.78 0.023% 33.9 1.34
33. Vorslappra 0.93 0,019 49,95 1.60
;;: Yeugare 056 2016 33,00 0,96
Vengare Oe 0,021 29.57 1.03
36, mﬂm 0s35 0,023 23 0.95
g: g hashan 054 0.0% 38,57 093
Pallikioare 0:34 0.01 49. 0.93
39 . 039 06026 15,00 0.67
40, Mattil 0,60 0,029 20,69 1.03
4%, Eattukulaa 0.T8 0,023 33,91 134
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botween trace and 0,019 per eent, The phosphorus sontent of
the surfape sasples vary from trage to 0,02 per cent, The
highest total phosphorus eontent is recorded in the Puthuvaippu
profile,
5. Inte) galaiun

The oaloium conteut vary between 0,03 and 0,34 par ceat.
The Karunagapally, Vayalappre and Jallikizarn profiles reveal
an inoreasing trend with depth, The Pathuwaippa profile shows
& steady deoreaging treni and the Vytilla profile an initial
inorease followad by a stealdy dearease in the distridution of
tais natrient with depth, The Cherai and Xarumagapally
prafiles show the maxizus and ainiauz values., The total
oalsiua gontent of the surface sazples vary between 0,03 and
0¢32 per cent,

6

£ G W Traplool wREW

S T

The Cherai profile shows an i{ingreasing trend with depth
in the distridution of this nutrient, lione of the other
peofiles reveal a cloar out pattern. The values range betveen
0s13 804 0,75 per cent, The subesurface layor of Putauvaipoa
profile has the maximus value, The total sagnesium gontent

of the surfase saxnples rangs from 0,19 to 2,93 per osmt, It
is however, aignificant to uote that in all the profiles the
total magneaius oontent is higher than the Caleius content,

7. Zgtal petassim
The values of this nutrient renge fron 0,05 to 3,63



Tadle-10{a), Total P, Ca, Mg, X and Ja of the profile samples

Profile

Sample lLooation Pergentaze on oven iry basis
Noe (om) He,
P Os Hg K Na
1. vVytilla 010 1 Oe 0408 0e23 0030 0.25
2« 10=30 O 0.09 Ce24 022 0.25
3 3053 0004 0,06 Ou 34 0e22 Qs 24
[ 3 5379 0,003 0.05 0e33 0.18 0u22
5. Pathavaippa OwS 2 0,019 0.30 0e57 0.60 3.63
6o 5«40 0,018 028 0.9% 0.63 3.50
Te 10-19 0,018 Q.27 Ce 75 0460 3.5
e 1525 0.016 029 0.56 098 35,00
9¢ GCheral O=10 3 0,009 0.23 De 3¢ 0.63 250
10 10-45 0,009 O34 Cedd 0.63 2.63
i1, 15«35 0.008 0.3 045 0e60 2.50
12, Xarunagapally 029 4 > 0.03 0.45 010 0.25%
13, 2848 7 0.03 017 0.08 0.20
114 4368 op 0.09 De13 0.05 0.13
Iaipad
15, Vayalappra Owts 5 0,004 010 0629 022 O.6%
[ 15=30 D003 O.11 Ds29 0022 0.25
L i 8 30w80 0004 0.49 0.29 0020 0.28
13, 60=110 0004 0.18 0«40 D13 C.28
19. Palliickara O=25 6 0006 0.15 035 0.25 090
2C. 25«45 0,007 0.18 039 0.29 0.36
21. 45=T0 0,008 D19 O.42 J.28 0e36
22, T0-95 04006 0o 21 De29 0e25 Oe 31

~Q
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per ceat, The Vytills, Oheral, Karunagapally and Vayalappre
show & steady decressing trend with inorecse in Jepth, ihe
total potaseina oontent of the surfsoe saaplea £rom Various
places vary between 0,10 and 0,58 per gent,

8. Zotal sodium

The sodina values range £rom 0,22 to 3,63 per cent, In
all the profiles exsept the Charal profile & general dearsass
ing trend is observed with depth, The total sodiun oonteut
of the surfmoe sanples fron various locations range betwoen
0,31 and 3,03 per oent,

9% Semquioxideq

The surfage and the SMMO horisons of Puthuvaippu
and Xarmaganally profiles show the highest value of 21,20
per oent and the lsast value of 2,32 per osnt for total
sesquioxides, The Vytilla and Xarunagapally profiles show &
steady deoreasing trond with inorease in depth. In the Chexai
profile the sesquioxide oontent inereasss with depth. A
gensral inoreasing trend is obsexrved in the vayalappra profile
and a gensral deoreasing trend in the Pallilkkare profile.

10. ZIzon exide

2he 3.20,- oontent range between 0,29 anid 13,8 per cant,
The lowest and highost valuea are recordod in the subesurface
layers of Xmarunagapally and Ohoral profiles, A Jdooreasing
trend i3 avident in the Xarunagapally profile.



Table«10(b). Total P, Ou, %g, X and Na of the surface sazples

i

Sample loeation Peroentage on oven dry basis

RO,
? ca g K m

0,012 0,20 0,50 0. O
3. Vayslappre 0:008 0,07 D026 0,43 0,98
58 Vayalappra 0.007T 0,08 0,24 0,48 1,9
53 0008 010 0,24 0,25 4,
M Verngam 0,006 0,04 0,33 D28 0,37
5. Vengara 0,006 0,05 0,31 0.20 1,56
36, w 0,008 0,09 0,25 0,15 2,48
7. hashas 0s003 0s12 0,26 0.30 2.4%
;3.. kizare 0s006 0,09 0443 0,30 .
| Mllikcare 0s006 0,90 0,23 0.33 1,56
40, Mattil 0,008 0,92 0,29 0. .
ooEDeee S S S SR S
* » » v .
43 004 0o19 0,24 0,28 1,69
44, OChembellikundu 0,008 027 020 0O
43 0,003 0412 0,30 0.4 1,69
:;c Eannarn 0,008 0,11 0,32 0,29 .
s Thuwuthi 0.00“7 008 0,25 0018 0.4%
45, inhon 0.0 0,05 0,28 0s40 0443
F R, i SR iE ih s
. . .
5%. Pashayangadt 0.,008 0,10 0,28 0,20 0,38
2. mumh- 0s010 0s13 034 0,20 0431
%3, Aamant 00T 0,10 023 0s22 0,37
54 Rasantimli 0:008 0,15 0,22 0043 0459
535 ishimala b+ 4 016 0,19 0O, obé
56 Smhimala 04008 0s96 13,20 0043 0,53




1. Aluatnion oxide
Zhe range of values fow the six profiles are respectively

1038 €0 5.735 Ted9 to 12.53) 320 t0 11,42, 2,03 to 2,99, 2.69
$0 5.43 and 2,20 to 4,43, The third horison of Zuthuavaippa
shows the maximum value of 12,53 per cent and the third horison
of Vytilla profile reveals the least value of 1,33 par cent
for “203'
12, Soil reoeting

In genemal, the profile scamples in 1:2,5 sollewater
saspension registered a pi varying £rom 3.4 €0 5.4y 5S¢4 t0 To3,
3e1 t0 5.2, 3 $0 3.3, 2,8 teo 5% and 5,4 to T for profiles 1
%0 € reupeotively, The third herison of Vayalapprae profile
and the fourth layer of Puthuvaippu profile revealed the
uintson valus of 2,3 and the uaxioum value of 7.3 for pi, The
pH of the surfaoe sanples from Aifferent logations vary betwoen
3.0 and 740,

3.

The values of eleotriecal conduotivity in 112 soilewmter
suspension reveal no pattern, The walues far 50 range between
2.0 and 53,4 amhos/on, The 30 of the surface saaples vary
froa 3.9 to 37,3 mahos/on,

4.

R % A S PR et RN LA *
. The 030 of the profile sasples range froa a sinizum value |
of 4,3 26/100 g soil for sandy textured horisons %0 ‘



Table-11, Aluninium oxides, iron oxides and sesgaioxides of the profils saaples

Saaple Looation Dephh Pro= nzo, r-,o,
Ro. (em) £ile £ 4 Rgos
NHe.

0140 ] $«T3 15.62
$10=30 2.95 10.80 13.75
1.38 8,97 955

53=79 2.08 S«17
% 2 .97 1.5 21,28
0 749 11.26 18.75
10-43 12,93 21.03
15-2% 8.76 T99 6.7
o140 3 3.28 12,66 15.94
10~15 3.70 13.90 17.50
15235 o2 967 20,89
O=28 4 299 0.52 3.5¢

2.38 0e37 2

45=068 2.03 029 2432
15. Vayala 045 S5 3.9% 542 9.33
16. opre 15=30 5.43 4.82 10,25
17. 3050 4.37 5.63 10,00
18, §0-110 2.69 6.%9 8.98
19, Mllixkara 025 6 3.73 T.52 11.25
- 20 2545 4.43 6.45 10,96
M. 45-70 2.54 459 T.09
22. TOo~9% 2,20 T30 9.5¢

99
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40,8 20/100 2 #odl in the eanse of silty elay. The values

for G0N0 show & decreasing trend in Xarunagapally and Cherad
profiles with inorease in depth, In Vytills profile a
deoreasing trend upte the taird horison followed by a slight
inorease, The Puthuvaippu profile exhidits a slight initial
inorease followed by a eteady decroase with depth, 5o distinot
pattern is observed in the Vayalappra and iallikkara profiles,
The 050 of the murface sasples range bdetwoen 5,8 and 31,7 me/
130 g soil.

5. Jxahangeab
(a) Sodiug.

Falrly high values for emohangeabls sodius are obsaerved
in the Puthuvaippa and Cherai profiles, When the Puthuvaippu
and Pallikicara profiles reveal s decreasing trend with {ncrease
in depth the reverse ie the trend for the Chorai and Vayalappra
profilos, A general inoveasing trend with depth is notieed
in the Vytilla profile. The surfase samples from various
lo0ations regorded values for emobhangeable sodiua between 2,06
and 8,59 ne/100 g s0il. (me of the surfaoe saaples froa
Pashuavaippu and another Vengara rospeotively show the maximum
and siniaus valaes for exchangeable sodiua,

(v) Zotasalug.
Coaparsd to other exohangsable sstiona the exchangeable

potassiim gontent of the profile saaples are low, foreover
no olear ocut pattern ie vieidle i{in any of the profile under study.




Tadle~12(n)s Oheaionl amalysis of soils (profile sasples)

-

Jample Iocation Depth s 0.&.0. 1e oations LeRe
H0, (on) tao (1:2.5) (t:z) } (xg/tm)
00 g) k.3
] 4.6 5.5 145 3.0 0.8 1 1 | 5.2 1,400
Se7 2.0 12,2 2.3 0s9 1.6 5.t 840
Ged 2.2 12.4 2.7 1.5 1e2 5.8 500
p 5.1 174 Je2 0,3 4.6 4.6 14,000
2 6.9 40.3 91 T4 1.5 6.9
63 4%.9 40,5 8.5 67 120 5.2
5.4 £7.6 38,3 8.4 5.3 10, 5.8
T3 | TS 6.% 12,6 3.2 -
3 32 9.6 1 $2 O % 9,720
31 28.2 18,9 Se b Oe2 S [N | 11,000
3.2 31.3 18,2 5.9 0.6 4e7 4.4 T+ 560
4 b 8 45 4.5 1.8 - 4 b - 4 2.1 3,120
3.0 5.0 4.3 1.9 r r 2.1 3,690
33 4.0 43 17 > r 2.4 2,200
15. Vayalappra 1015 s Se! T8 13.0 25 04 1.6 4e2 320
16. 15«30 4.0 4.0 15.4 2.8 O 1.8 3.8 840
17. 30=60 2.8 Seb 14.6 2.3 Oe 1.9 3.8 15,380
18, 60-110 98 | 6.0 19.9 4.3 et 12 53 T+ 500
20, 2545 1.0 5.6 13.6 3.4 13 1.3 4.0 -
21. %S-?O T (] | 12.9 3.4 L N | 1.4 S5¢6 150
22, 5.4 5.8 3.7 2.9 0e9 1.3 3.3 T20

89
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‘The Vytilla and Pallikkare profilos exnidit an initial

insrease £ollowed Uy a steady deorease and the Juthavaippu
profile shows a steady desrenss upto the third horison, 2he
exohangeable potassium walaes vary from trace to 7.4 2e/100 3
soil, The Harunagapally pwafiles practieally contains no
exchangeable potassiua, The exvhangeadle potassius content

of the surfaoce samples range fros tragce $0 G.8 2¢/100 g and

one af surfage 80il samples aollestod from Puthuvalppn

reveals the higheast sxohangeable potassiua oontent of 6.3 we/100 g

(o) 2alolm

The exohangeable oalgiua vary from trase to 12,6 me/100 g
soi), The maximua and niniowus values here also observed in
the Puthavaippu and arunagapally profiles rospeotively, o
pattexrn is noticod in the vertical dlstridution of this
element, The emchangeadle caleium eontent of the surface
ssaples range from 0,24 t6 7,3 2e/100 g soil, 2he surface
sanples froam Futhuvaippu exhibit the saxizmum and the one froa
Thavom of Xaipad area showe ths miniaan value,

(4) Macnesim
The exohangeabls mugnesina eontont ranges botween 2.1

and 649 2a/100 g 0oile Like sodiua all profilos exnibit fairly
high values for exchangeadble wagnesitn aloo, An alternate
desrenning and inoreasing pattern with depth is obearved in
the Vytilla, Puthuvaippu and mnmn profiles, {he valaes
for cxchangeadble magnesius remains more or less gonstant in



fadle~12(h), Chenical anmalysis of seils (surface sanples)
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Sam~ Imeation pH 8,0, 0Cs3,C, Exohangeadlo eations LeR
pie (112.3) (cmi (ol (&
. M 8 ' .
”) Xo .4 ca 7 4
2000 148 2.2 002 2,2 444 39440
1404 15T 2.8 0.1 1,5 642 39720
174 $4¢2 3.3 %» 29 4.8 3,800
13.9 17:4 4.2 T» 42 4.4 760
308 2844 Te6 6.8 T3 3.2 -
”o’ ?’c? 8.9 6,2 645 33 350
2.8 6e8 4ed4 0e2 3.7 5e3 T+400
6.3 2544 358 1.9 41 8.8 1,290
‘I‘ “0‘ ,0‘ }0' 2.9 43 | '0‘0
2%.2 14.8 2.7 1.1 2.6 3.7 890
22.9 "02 3.4 0,6 2,8 4.8 740
8. 13. 402 049 3.0 344 680
13.2 12,8 2,1 *™» Je4 4.0 580
3% 13,0 447 O3 2.9 3o 860
237 464 3.9 0,6 1.2 1. 1,040
39,3 2041 35480 004 2.2 549 $80
198 22,7 42 0¢3 3¢9 57 580
20,1 gc" ;Q‘ 0.7 3.6 . 1,230
2%3.4 1.3 o8 1.2 0,9 643 a0
22.9 25,2 3.3 1.2 2.1 6.3 290
29.% 12,9 S 09 0.2 Teod 320
609 "0, ::! 00 5 1 .5 03 -
29.6 16,6 03 146 4.8 2,040
19.4 “3.% 2¢8 0.5 1.5 6.4 520
T8 12, Jot 0,5 2.2 5.7 140
o8 148 51 1,6 2,3 5.5 420
3 158 4.8 1.4 2.4 6,2 320
469 119 42 1.4 1,80 2,1 200
4.6 98 24 0.7 1.8 3.7 L
5ot 8e8 209 0.7 0.3  4e2 180
39 1%5.2 4o 0,8 2.9 3.2 100
10.4 "bg 4.0 1,2 2.9 2e2 100
Te8 19,0 4T 1.3 1.9 9.6 we
23.% 14e4 4,6 0,2 0.8 6,8 190
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all the horisons of the Xarunagapally profile, The Cherat
profile shows an initial deerease followed by an inorsase

with depth, The Vaymlappra profile registers an initial
decreass followed by a steady inorease with depth, The
sxohangeadle magnesius gontent of the surface samples range
from 2,1 $0 2,5 2e/100 3 soil, The surface ssuple of Thuravoor
exhibits the maximum valzae and the surfase sample of
Pashayangadi shows the least valae for exchangeabdle magnesiun,
16, Lime requivensnt (IR)

The lime refuiremsnt of prafiles 1 t0 6 vary from 520 ¢o
14,000, O to 380, 7360 o 11,000, 2200 to 3680, 320 t0 15,350
and 0 to 720 kz/ha,, respestively, In gencral all the laysrs
of Cherai profile require fairly nigh amounts of lime to raise
ite pi to 7,0 and the FMallikikars profile has the aninioun
Fequirecent, In jeneral the lime requiresent of subesurface
Mrisons ave higher than thﬁt of surface horisons, The third
horison of the Veyalappre profile venks first with 15,330 kg/ha,
The last horison of Puthuwvaippu and the second horison of
fallikikare reguire no lias at all, 7The lime requireasat of
varicus surfece 30ils rangs from O to 7400 kg/ha, The surface
sanple from Cherai hes the maximum lime requirezment
(7400 eg/ha). Out of 34 surface saaples only 14 require line
application at sates hizher than 630 kg, of 0&005/&.»

Os CQOMPOSITION OF Ddo SATUAATION SXTRACT
Table 15(a) and (d) prosent data on the ige Pily oationtio



lable~13(s). Amalytionl sharesteristios of the ssturation extreet of profile senples

;- Losation M;r Pro- 3P yu F- N S Gosposition of the maturation
ple ‘ sahoe/
Ho. e ;un (n) M g 9 = KAR  SAR ISP

SR

;: Yytilla 010 1 6.0 32,6 125.3 12,2 26e3 92.7 212.8 52,5 1.6 16,2 18,5

B2 28 HEH Q& osh o
. 53-79 67 2.7 30,2 1064 0.5 10,3 8.7 135.2 341 Ouf 15,7 17.9
3, Mthaveippa 2 105 5.2 226.3 591.5 43.5 95.0 573.0 1336.0 1874 2.4 3244 31,7
& 30 90 6.5 140.9 562.7 35.8 7T5.1 $48.9 16,0 192.2 2.2 34.8 33.3
7. 1045 8 5.6 12,1 4980 409 723 4T6.5 592.0 213.3 2.5 30.0 30,9
8, 1525 6.8 131,84 468,0 38,4 70.4 393.6 348.0 141.4 2.6 31,1 30.8
9. Cherai D0 3 90 3.2 138.8 382.9 2.5 43.5 455¢4 584.0 217.3 0.2 24.7 260
10, 1915 35 2.9 108.3 370.0 1.5 46.5 472.0 W0 25004 Oui 22.8 24.5
1, 1535 36 3.4 91,8 3723 T.2 57.2 485.8 768.0 178.2 0.4 22.6 24.3
e 2@ s womal e B ime meme o mem
1. 48-68 38 3.2 20,2 250.9 Tr 12.6 192.4 112,0 321.6 = 22,8 24.5
123 Tayalappre O=15 5 73 5.2 108.1 158,8 23,6 45,3 193.9 284.8 1004 2.2 15.4 17.7
T h, B Rt om2oues noms s SN b nii
1, 60-110 80 2.9 35.1 1328 0.5 9.6 176e4 160.8 158.6 0.1 15.9 184
33+ Aliters oed 5 79 4.5 Y20 206z 15,4 36.6 18543 3640 9244 1.5 19.4 2143
2. 86 6.1 "’S ‘1"8 102 17.4 121.6 222,0 1131 1.2 20,8 22.8

43+70 89 5.9 2904 173e3  So7 99,0 119,0 202.8 102.4 1.1 20,9 22,9

70-95 90 5.4 8 153.0 11,3 21.9 105.1 160.8 142.7 1.4 7.9 20,
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and anionie gompoecition of the saturation sxtrszot of the
soil saxples from various horisons of the 6 profiles and
‘surfese ssaples froam the three Aistinst saline areas of the
State,

The results on the pi of the saturation extrast ringe
out the variadle mature of the astive ascidity in the soils
under study, 7The pil of the saturation extract of the profile
saxples varies froa 2,6 o 6,9, taking all the harimona of all
the profiles into oonsideration, In the case of the surfaoe
8oil gnaples the pH of the saturation extraot 4ie found to
vapy froa 2,7 t0 6,0, The pi of the saturation extract of all
the horisons in the Cherni and Larunagapally profiles are
below 3.5, In the Vayalappra profile the pH of the extraot
of the surfaos horison is 3,2, but there is an ahrupt and
steady decrease to 3.6 and subsequsntly to 3.3, In the
Pathuvaippu and Feliixkara profile howevar, there is a general
Ansreass im p¥ with depth and this inorease takes place in
Swo stepe vis,, initial inexrvase followed by a doorense and
then again an inorease, In the Vytilla profile a deorease
‘of pHl of the saturation extraot from 6 to 2,7 happens below
a depth of 53 om.

The pil of the saturation sxtrast of the surface sauples
eolleoted from Pokkali and Orumundaikan areas varies froa 3 to
S and the aaximum value axhibited by the Thuravoor saasple,



Tadle~13(b). Amiytical oharmoteristies of the saturstion extrest of the surface saaples

Saa» Imoation S pH EO Composition of the saturation

’1. ]
5ioe ‘a)

M X Oa W O 30, KAR AR :S2

24, Padanayare :
kulangzara 33 3.0 73e7 384.6 1.0 44.3 307.T 464.0 291.T7 0o 29.9 29.)
25, Chandalayal 34 3.4 33.9 35606 Tr 45.3 337.2 632.0 133.% «~ 25,7 26.8
26, Thodiyoor 185 3.4 1.8 302.6 2.1 25,4 257.5 499.2 152,37 0.2 24.2 25.6
27. Pathavaippa 106 4¢3 100,7 3016 Toa9 622 328.8 T16,8 173.9 2.6 21.5 23.3
28, Pathavaippn 95 4.8 159.9 272.5 31.5 54.0 272,0 692.8 143,77 2.6 21.5 23.0
29, Chexal 87T 35¢2 102.6 302.8 Se1 4702 3578 641.6 106,0 0Oud 21,3 23,2
Ealped
31. ¥ Dra 92 602 29,9 9942 20.5 19e3 5Ta7 16342 60,5 3¢3 15.9 18,2
32. Yayalappra 1 4e7 109.7 152.% 12,3 594 351.6 170.4 342.7 0.9 12,2 14.3
35 Vayalappra 82 S.7 109,9 15606 21,5 45.4 205.6 1728 276.3 1.9 14.0 16.3
« Yengara 90 3.6 50ed 12325 13.3 25.4 109.6 1996 94,0 1.6 15,0 17.3
35« VYengara 63 448 133.5 3672 25,6 4Te0 226.0 204e4 253,2 2.2 14.3 16,6
Zanuapuraa 39 4e4 198.T7 3741 409 65.2 304.8 618.0 193,5 30 27,5 28,3
37. <heruthashan 90 5.5 154.3 ¢ T4.0 30,7 522 243.83 23 o6 2661 2.5 14.2 1 6:‘
s Pallikikara 85 5.3 15446 1775 307 56e4 284.6 277.0 239.4 2.4 13.6 15.8

{Fable-13(d) continued)

v/



(Table=13(d) eoutinaed)

B

dame Looation @ pH mm of the sataration
HQ,

13 e} § 3@‘ RAR AR LZ3p
39, Pallizizara 87 6a3 1473 174.0 2646 5640 27440 27043 240.6 2.3 13,6 15.8
40, "mttil 3T ST 113:7 1635 18¢4 5148 2353 2904 15842 2.5 134 15.6
41, Tattakalan 39 58 1130 129.3 1604 43.7 1923 26444 1060 15 117 137
42, Taadappares 90 647 108,171 160.1 23et 515 197,55 256,83 187.9 2.1 14.6 16.9
43, Thavoa T 59 98¢5 1201 13,3 36,4 123,86 1770 114e4 1.5 13,2 15.4
44, Chembellikunia 85 648 5602 1235 102 31el 6347 151,2 53.8 15 111 13,4
45, Cheraltunny 98 5.7 52.5 13242 123 276 33.4 153,83 FMe2 16 17T 19.9
45, Tannara 32 Oe% 22,5 105,14 14e3 4647 1272 51e6 1eT 132 213
47, Thurathi GO 609 63et 134.7 174 293  99.7 2208 MDD 242 1643 193
49 Pinaral 33 642 3944 116,06 12,3 21,0 TTe0 1588 6142 148 16,7 15,9
$0. Pashayangadi 99 Gab 28,6 106e1 1123 23,5 T25 1500 T0e2 1.6 1409 1742
5t. Pashayanzadl 32 669 2Te3 111e4 102 3243 567 1704 4§95 15 16,7 13.9
32. mxwm 83 666 2949 1218 12,2 206 TO0s4 213e6 241 13 13,1 202
53, Rasant BY 6.9 38.4 118,353 133 13,6 Tded 1932 2304 1.9 173 19,6
54, ananthall 93 6e6 30.3 1096 1905 236 T5e3 13742 3009 16 15.6 1748
55« Jshimala 90 6e3 6245 135.7 134 272 23.8 292.0 Beb 19 19,1 21,2
56, .shioala 36 59 17262 3735 534 G548 2842 T74e0 11e1 25 20,6 29,14

G4
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The pi of the Xaipad saaples ranges betwesn 3.6 and 7.2, It
is significant to note that the eleotrical ¢donductivity of the
saturation extraot (ﬂ.) varies from 7.6 to 226,35 mhoc/ca.
The surface saaples of Puthuwaippu, Cherai, Vayalappra and
Pallixicara profiles have an electrisal aonduotivity ranzing
from 72,1 to 226,3 mmhos/on, The Vytilla and Xarana;apally
profiles reprosenting the lokimli and Orumundakan areas have
an eleotrical oonduativity for the saturation extraot (m.)
of the surfage soil of adout 32 mshos/em, In general with
depth there is a eocnsistent degrease in the U, in all the
profiles, However, in the Yytillas, Vayalappra aund fallikkars
profiles there 1is a alizht inerease in the L from the third
to fourth layer,

he 0, of the surface saaples solleoted from various
leoations renges betwean 20,1 and 198,7 anbos/em, It is signie
fisant to note that the maxiwam and minisum wvelues exhibited
by the surface samples belong %0 Xalpad syes,

2, Qations
(a) 3Jediuma.

The eoncentretion of sodius varies froa 75,3 te 591.5 ae/l.
Puthavaippu, Cherai, Zarunagapally snd ‘allikiers profiles
Teaerd & scdiun consentretiocn in the saturation extreot renging
Lrom 591,5 to 143 we/l. I all these profiles there is either
A alight decrense with depth or remmins sore or less steady
with depth, In Vytille prafile there is a stealy desrease with
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depth upto the third horison beyond whieh there is & slight
increase, A siailar tread is notleed in the Vayalappre prafile
also,

The sodima mtaniel the surface samples of Poickall and
Oranandaken lands varies from 134,88 to 387.0 ms/l and that of
the Kaipad areas froa 39,2 to 373,35 me/l.

(b) Potaseium
The potassium gontents of the saturmtion sxtract of the

various horizons of the profiles ranges froa 43,5 me/l to trace,
It 19 significant to note shat the satuvation extraot of all the
horisons of the Puthuwaippu profile regerd a potassium gontent
signitioantly higher than that of the eoils from other logations,
he pattern of dopthwise changes in the comgentration of
potassiun, however, 1o slightly different from taat of sodium
in all the profiles oxoept the Vytilla and Vayalappra profiles
where & steady Jecrense with depth fe obsorved,

The potassiua eoutent in the eaturation extract of the
surface sasples of the thres logstions ranges froo 37,9 we/l
te trage, It is aignificant to note that the “okicall and
nipad lands are fairly well supplied with potassium,

(o) Calatum
The ealeium valuece of the saturation extract range detween

T+3 and 95,0 ®e/l. There is no elese relationship between the
pil of the saturution extrast and the oaleius gonpentration in
~ the saturation extraat, The ealeium gomosntration however, has
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& general deereasing tremd with depth in all the profiles,
exoept the Cherei profile, where slight inoressing trend with
dopth is obssrved, The ealeimm gsontent of the surfage samples
varies from 14,3 %0 65,8 we/l, 3Both the maximus and mninisum
values are observed in the surface sazples from two locations
in the Xaipad ares,

(4) !mamesium.

The magnesiua gontent of $he saturation extrast varies
botween 19,2 and 573.0 me/l, High values of magnesium are
choerved for the soils of the Puthavaippu and Cherai profiles
(in she ranges of 383,86 and 573,0 we/l) and medium values in
the arumagapally, Vayalappre and Pallikiare profiles (in the-
zanges of 97.6 and 199,6 ne/1l) and fairly lov valaes for the
¥yt1lla profile, I8 is alse pertinent to point out the faot that
the saturation extyact gontain generslly a magnesiua content
2 %0 16 times more than that of the ealeiua oonsentration,

The Mg eontent in the saturation extracts of the surface
ssmples varies detween 33,5 and 431,2 we/l, The maximum and
minisos values are represented by the eamples froa the Orumundakan
and Xaipad areas respeotively, OJomparatively the magnesiua
sontent ¢of the Pokimli and Orunundaian lands are higher than
that of KEaipad areas,

2 Aniome
The ehlorids eontent varies fyom 40,2 to 1336,0 me/l,
In gensral the variation in shleride eentent oclosely parallels
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the variation in the sedium gontent in the saturation cxtraoct,
Comparatively bigh chloride gontents are observei in the
Pathuvaippu, Jheral and Mallikkara profilecs, 20 Jytilla,
Tarunagepally and Vayalappra profiles, howsver, have & auoh

lower ohloride gontent both in the surfase and sabesurfaoe
horinons, In suthuvaippu, Taranagapally and Palliicara Mrofiles
a stealy Jeoronse with inorease in depth is observed, The
ohleride ocontent of the surface samples wary L£roa 127,2 to

- T74:0 me/1l, Compared to Inipsd aveas, the Pokimli and Orygundeicar
1ands have a higher ehloride oontent,

The sulphate status range between 52,5 to 3216 me/l. Tne
sulphate oontent on the other hand ¢losely parallels the pil of
the saturation extraot, nigher values being observed in soils
- with lower pil valueas, :igher sulphate gontents are obgerved in
Puthuvaippu, Oherai and Yarunagapally profiles and moderate
levels in Vytilla, Vayalappre and Pallikkara profiles, A stoady
mmmuegmu-mmn oboserved in Vytilla
end farunagapally profilos,

The sulphate gontent of the surfage samples range between
8,6 and 342,7 ne/1, 3oth the maxious and ainioua valuos are
regorded froam the surface samples of Xaipad lands, In general,
& mere or less unifors distridution of sulphate is notioced in
the surface samples of the three locations,

4 (o) Sodium Ads n Bakde (8AR)
The 3AR values ranze detween: 14.2 and 34.3, The 8AR
values of the surface eoils of the profiles vary from 15.4 to




30, Ba,

Ky Onedg, 01 and SO m«ttmntmua
Rcm station (Poiialt)éirnakales district.

San- ,
ple o1 30,
ound  7At found At
1376

8y April-t 3e7 3¢5 196 5.8 1904 93.8 Te8 402 10,0 3446 280.6 99,0 3904 20.3
Sy Aprile2 3¢6 o7 2409 %3 214.9 84,3 et 1.9 90,0 40.0 285.4 92,4 ¥, -3
Sy -yt 45 S8 1304 11,2 152,4 136.0 442 19 064 56,9 1761 96,2 754 6445
A ay-2 3.8 408 10,0 8.6 133,46 103.2 3¢9 13  T2.6 49.3 148,73 90,6 48.5 40,0
3 June=1 43 6u1  5e5 942 T3eT 60,7 26 13 245 42.5 T4 300t 345 245
3¢ June=2 48 446 1842 15,0 173.6 1736 6.5 2.8 82,0 65.0 253e4 237.8 13,5 19,5
3y Julyet Te0 57 18 13,7 18,6 1085 1.3 502 4105 45.0 567 1405 Te5 249
38 Julye2 6.1 3.8 1.8 %4 14.2 134.6 19 - 30,0 60,0 367 188,2 6e8 T2.5
89 Augastet 360 2.8 6ed4 5.7 98,8 95,1 13 - 450 61,5 T2¢1 62.5 T0.0 897.8
S4o Augast=2 dol 4e8 6ol 4aT7 9948  T8.1 2.6 1.9  26.0 44.5 56e1 543 62,0 50.4

(Tadle=14 gontinued)

c8



(Sadlei4 continued)

o 2

:;:’ pi 50, (wahos/ea) mel}
Hae . ‘ B K Ce + g a 30‘

Hdound P4t Mound P4t found 24t ound PAt Mound DIt Mound 2PAt  ound Pt
5" Oatodere] Se3 F65  4eT Ged 36,7 481 1.9 = 30,0 52,5 35.4 44,0 18,6 47.5
54 4 Octobere2 Se8 Sed  3ed 306 29.T 543 006 143 3Te5 295 30,8 292 22,0 54.9
3‘ 5 Rovaabopwl Gl 52 3.2 3.4 29.1 $T.7 93 15 19,0 21,9 32.0 30.3 24% 13,0
3‘ 6 Hovenborw2 58 $e9 3e3 408 34.7 49.4 2,6 1.3 38.5 20,5 33.9 435.5 3&.5 ‘7&‘
8'1 Dogendar= 35,9 3ot 3e8 402 38,7 435e4 1.3 = 30,5 240 4Te2 364 19,5 155
dgg Docombarm? (45 348 363 2.9 52,1 £9.2 1,3 = 32,0 42,5 33.4 30.8 54,5 62,0
8..9 Jamaryel 403 Se3  4eT 345 T8t 2.1 2.6 246 24.5 435 4.8 6M 29.% 35.2
Sm Pobwanrye! 5¢3 603 10,1 5.0 113.2 694 3.6 | Tod 6445 32,5 145,2 95,4 14.5 17.0
322 POOTuSTYe? 542 6,1 16,4 2% 133,58 521 2.6 1.9 595 525 16844 2540 15,8 7T4.5
323 Sarghe1 Gt Te2 %38 12,3 122.9 1518 3 3 3.9 30.0 455 12343 139,53 23,5 55,0
32‘ Yarehe?2 §ed 55 16,3 Gel 16409 10442 52 361 5545 45,5 136,11 117.0 2240 335

1 =« 15¢th of eaoh month
= 30th of sach aonth

2

18
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32.4. The ehanges in the SAR values with dopth is observed

to be 4ifferent in waricus profiles, There is a steady Jecrense
in the SAR walues in the Cherai and Zarunagapally profiles with
depth, The 3AR walues of the ourface saaples of various
losations ranged £rom 11,1 0 26,9,

(») pgim Adso m fatle (KAR)

The XAR values range between O to 2.5, In general KAR
valuss desrecnes with depth in all the profiles exaept Puthue
vaippy and Mallikkcara profilos whorein a slizht deorease
followed by an inorease is observed with depth, 2he AR waluos
of the surfage saxples varies from O to 3,35, Jurface saaples

from Kaipad shows fairly unifora walues,
.

eahancenh Sodium Pevoontage (:53P)

The exchangeabls sodiuna percentage of the ooil at saturation
renges between 17,7 and 33,3, 7Thus in all the canes it is more
than 1S per cent dut however, this is at the time of collootion
vis,, tho peak season of salinity hasard (the months of

Pobruary and argh), The :SP walucs of the surface samples
00llected from the various looations of the three soil types
varies from 13,1 to 29,3, The surface samplos from Poiciall

and Owawindalan lands show 5P walues above 19 at the time of
solloation of samplas,

) Saturation percentage of the prafile sauplos range froa
'38 %0 103 per oent and that of the surface saaples from 18 to
106 per cent,




Table~135, Sensenal variatien m;‘ + Hgy C1 and 50, coutent of the saturation
mcmmmuwc )y Oaznanore distrift.
s Mouth pH 20, /1 ~
?,g’: (=ahos/oa) s K Oas Mg a 50
Wound Pit Mot Pit  omd —PITWomd PIT Tewd PN haed FIT Tl Th
1ok
'25 Apriliet 43 48 2.6 2., 503 43c4 1.3 = 35,0 T0.2 128,1 76.3 39.5 27.0
Spg Aprile2 406 5.2 4.0 3.1 T6.4 Téel = ® 60e2 308 116,2 63.2 40.3 24.0
3” W"‘ 5.6 5.8 3.2 2.4 80,2 Tied - - 15.2 903 62.% 5642 28.4 31.5
828 W-Q 6.2 50‘ 20' 1.3 38,2 29,1 - - 45.0 ‘5_.9 : “‘9 273 275 52,0
S,q Jume? 43 3.9 0.9 1.9 301 490 = = 300 10,0 26,1 32,8 495 49.5
349 June=2 2.9 2.7 1.2 1.4 234 34T = = 455 50,0 278 378 345 3545
344 J’M 3¢5 3.1 2,53 9.0 16.5 36,0 = = 350 30,0 18.8 29,0 23.3 394
) July=g - 3.8 3.5 02 0.5 6.3 12,2 = * 103 105 16e3 2402 4.8 29,5
3,3 W 3.‘ 3.0 0.3 ‘20‘ 3.2 42.2 - - ”0’ 99.5 15.2 330‘ 355 112,0
3” AW ’o‘ 308 2.‘ &2 1 20 2 55-° - - 5000 7700 3505 3' o‘ 2905 83.2
3” WW 3.3 4.0 5.8 2.4 ‘5-9 320‘ - -» 55.0 55‘5 2405 17.6 ‘200 6‘0’
336 Jupvembere? Je¥ 4ot 1.4 2.8 24,2 542 = = 4540 30,0 29,0 39.T7 49.5 42.0
3,7 Ootober=1 4e2 4e3 2,1 25 243 39.2 = « 50,0 15,0 28,0 19.4 48.0 45.0
3’3 Jotobere2 5¢0 400 1.9 8.2 443 1362 = ®  45e5 2540 532 114.T 39.5 29.5

(Table~15 continued)

€8



Saa~ Momth . ¢ B,
g: Moumd Pt Moumd Pt
8,9 Bovenberet 7,3 6.5 204 2,0 23,8 174 - o 50,0 35,0 174 211 62,0 36.5
3‘0 Boveaboreg 7,3 5.7 De3 05 10.8 14.2 - - 13,0 635 1409 22,0 115 5740
3“ degeaderel {§o3 4.5 0e2 %3 158 10,3 - = 400 555 1845 26,8 4.5 44.5
3‘2 vegeadore2 4.4 4.5 Tel 13 174 12,8 - =  40.3 655 15¢5 24,6 33,5 53.5
¥
3“ W‘ 5«3 3.3 35 %.8 15.9 16,5 - - 6%5e0 4045 422 14.3 27.0 62.0
3“ Janaary-2 42 348 1et 0a7 17.4 2049 - - 63:0 45.C 37.8 27.2 39.5 36.0
3‘, Fedruary-t $e2 6.3 29 1.8 41.2 34.7 - - 39.5 40,0 46,6 36,7 29.5 32.0
3“ Pooruary=2 44 4.5 e84 2.9 40T 50.7 « 1.3 40,0 42,5 36,0 56,1 45.5 43,5
347 Maroh=l 4.2 4,8 262 8,5 521 92,3 2.5 1.3 49,0 54.5 38.4 T2.2 548 695
8” ;rcted Jot 402 Sel 124 63,0 156e5 1.3 3.9 33.5 6545 575 164,83 40,5 52.9
1 = 15th of each nonth
2 = 30th of each month

8
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Dy S-ASOUAL VARIATION LY 3ALINIIY

1. (a) Zoiigedi
Table=14 presentes data on the scnsonal variation in pil,

Je cationtic and anionio sonoentration of the saturation
extraat of the soil samples colleoted at fortnightly iatervals
fwom Apeil 1976 to daveh 1977 froa Vytills (Polkimli) Research
Station, .roaizalan

Rila,

There 48 a general inorease in pi of the uound mauples firoa
the nmonths of April to Jeceaber, followed by a dooreasing trend
upto January, and again an inorensing trend till the aiddle of
Mareh, 7hore is an increase in the pil of the pit oamples upto
the month of June, & gradaal desrease till Augast followed agein
by an inoroase whioh remains fairly steady till ‘edruary-nareh,
The pid of the aound sanples are lowsr than the pil of the pit
sauples, 111 June, They Decome nearly the same by the uniddle
of June and subsequently the pi of the pit sauples desrease to
& lower walue till August beyond whieh the pii of the acunds
and pits are fairly the maae till the end of OJotober, After
" Osteber the pi of the pit samples is sligntly delow that of
 the mounds t111 the beginning of Degember, From Jeoember tho
pil of the pit suaples is found to de higher than the oorrese
ponding mound eazples. |
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Tadle«16, Seasonal variation in p{:} :ag‘, .:i

86

4

eontent of the saturation extract sasples of
Earunagapally (Orusundaian) Jailon distriet,
s-?u Month _ pH BC, Na K Ca+Mg c1 50,
B (mmhos/cm)(me/1l) (me/l) (me/l) (me/l) (me/l)
1216
8" Aprilet 2.7 28,3 239,5 Te8 326, 495T7.2 102.4
8’0 Apwile2 2.5 23.0 226.4 8e3 320,0 421.8 97.0
3’1 my=1 2.5 19,2 216,38 2.6 310,5 630.3 34.5
a" y=2 5.4 21,9 264,7 1¢3  3520,0 336,0 116,85
%, June»t 2,9 19,9 225,6 r 29045 236,0 264,0
' 8” Jane=2 2.6 12,7 214.,0 ¥t 4 103,0 139,99 154.5
: 3” July=! 2,6 2%.1 234.3 1.9 200,35 284.3 152,0
3’6 July=2 2,6 20,1 164.9 1.3 85,0 1002 139,5
551 Augustet 2.6 19.8 147.4 1¢3 160,55 2T1.3 96,0
’” Aaguite=2 29 19,6 22%.7 2,6 156,02 212,68 675
',’ Septenderet 2.3 14.8 126,0 1¢9 144,55 138,35 53.4
% Septesber-2 2,9 16,1 220.4 2,6 160,5 332,0 335
34 Qutoborw1 3.0 173 132.4 2.6 151.4 248.0 4645
ﬂ“ Ootobers2 2.8 15.¢ 185,6 13 82,1 194.9 62,0
.‘, Soveadbersy 33 12,9 165,3 1.9 68,3 143.4 76.5
i“ Hovendere? 2,6 15,6 120.4 r 31,5 136.2 52,5
a” Jeceadere1 246 21,1 182,9 ™ 96e0 1640 114,.5
8gs Deceaberw2 2.3 NI 2641 @ 2903 3345 190.0
Sgy Jenomxysl 2.7 38,0 320.9 1.3 32,0 510.9 72,0
a“ January-2 2.6 32.7 299.3 2.6 304.5 493.0 192.5
ﬂ‘, Pebruaryst 3.2 46,2 364.0 8,3 343,6 564,0 132,5
'n Pebvuarye2 3.0 39,6 298,2 Te8 308,2 483,5 1445
, l,‘ mrghet 3.2 61.4 I18.7 Se2 351,83 6313 70,0
M Mareh-2 3o 5402 39544 11,6 392.,4 6843 126,5
1 = 15th of eaoh msouth
2 = 30th of eagh wouth
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Ze

The electrieal sondustivity of the saturation extraet (.0,)
shows variation with peried and also with location of the sample,
The 3, of the mound shmples is fairly high in the moath of
April, This Jdecreasss from uy to significantly low values in
July and August, llowever by the sesond week of June, there has
boen an inoresse in the 0, of the samples which is o deviation
fron the zeneral pattern, The deoline of 0, aontinues till the
ooth of lecomber, aftor whiash thare is A progressive inorease
of the 30. of the nound saaples, PFrom April v JuneeJuly, there
is & general inoreass in the @Dy of the pit samplos, 3ayomd
August thore is & genaral desline upto Fedruary, beyond which an
inerease ia observed, Comparing the pattern of ohanzes in Bg
" between wound and pit sazples Lfxvnm serresponding looations the
wound samples nave & higher iU, $haa the pit seawples from Aprtd
to the end of My, Fron June to the end of July, the mound
saaples have & mmoh lower value, PFwom August to Jecenbder there
is et much difference detween the mound and the pit samples,
bt from Janusary the mound scaples have & higher ..

The lia, X, 0a + Mg, O1 and 30‘ songentrations of the
satmmtion axtrast also olosely pavallel the data on the
sleetrionl gonduotivity,

(v) Eaipad.
fable 15 preseats data on the seesomml variation in pi,

&0y eationio and anionis goapesition of the saturation extract,
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Tadle 17, Seagomal fluotuations in pH, 30, cnmso‘ of
water samples of Yytillas Resenreh Stati { Poktimll )
Lpvakulag mnnctv{t e

Semple Moath pH 5,04 50 Rainfall
o, mos/ (w0/1) (ach) (=)
197€

U‘ Lpirilet 4.3 16.2 29T.4 24.% 59.5
Vz Aprile2 4.8 1346 252,0 32.6 8
V’ W‘ 5.2 14.4 264.2 83 ! 82,2
Y‘ mnye2 6e9 13.3 204.6 2.2
3, Junest $e2 10,9 180.,4 10,4 ! 165,53
" Junes2 5.3 8.5 176.0 14.6
H.' Julyet 349 3.9 T4e8 25.5

| 1635
'5 Julye2 4.9 0.6 66,0 43,0
ﬁg Aagastet 7.8 2.4 52,9 10,5 '
Vo Augaste2 68 1.3 43,4 27,6 ' M3
"1 Septender«1 Te6 1.3 43,4 35.6 a 136, 1
"2 Septeaders2 Te9 13 33,8 T0,3
v", Oetoderw ' 3.1 2.1 57.2 305 a 295.5
ﬁ’ 4 Ootobere2 7.5 1.8 66,0 20.8
gy Rovenberel T3 0u6 44.0 4445 ' 996,0
Yyg November-2 3.5 1% 57.2 23.2
Y‘? Degsuberet 8.4 14 66,3 10.6 a 3,0
¥y Desenbere2 846 \ Y 70.4 8,3
Y9 :na%! Bed 3T 792 WS ;4
‘ix'” Tebruary-1 18 8.2 154.,0 25.5 8 0e6
Voo Pebruary=2 4.5 8.2 160,2 29.7
Vz’ Marehsi 7.3 9.8 167.2 12.6 ’ 79.9
Yu farche2 5.4 15.0 233.2 13.3

A

{(Rainfall data svurce « Indian Meteorological Jepartaent
frivandrum) ’

1

-
2 e

m h of esash aonth
h of saoh moemth
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he oolls were oolleotod periodically at fortniihtly intervals
froa the mounds and pits in the same f£ield for about an year,

R

The data on pil show that fyrom Aperll to 'y there is an
initial inorease in pii, followed dy a slizht deorease in Aaguste
Septeaber, thon an inorease till November, bayond whioh a
further deorease, Ietwesn the wmound and pit samplos, the pi
of the mound sazples are lower than that of the pit saaploes
for the two aonths of Apwril and My, Sudsequently the pit
ssaples are found to de more agidic $ill the end of August,
In Ogtoberwliovenbar, Vegsaber and early part of January the
sound caaples are either haviug $he sase pil as the pit oaaples
o a slizhtly higher pi, In PFedruary and ‘areh the pi of the
aound sasples are Jofinitely lower than the oorrosponding
pit saaples, |
D

The eleotrical conduotivity of the saturation extmaot (:0,)
of the aound saaples gyadually desrsases to a value of 0,2 amhos/
uwwmmawwmm dy Hovembere
Degeabor it sgain falls buek to 0,2 mshoa/om and then inoreases
gredmilly te 3.0 zmhos/on by Mareh, In the pit sasples a
gradum) Jeorease to a minimum value of 0,5 mahoa/em by July,
and & zradual inorease to values highor than corresponding
sound saxples is observed till the aonth of Ootober, iy Hoveuder
1% again attains a ainisun valae of 0,5 mahos/em, showing &
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Table=18, 3easonmal flugtuations in pH, mhcl and so‘ of water

sasples of Payyammur, (Kaipad) Cannanore iistriet,
Semple  Vonth PH 8.0, _ O s0 hainfall
¥o. (amhos/on) (36/1) (uo4) (ma)
12176

'3’ Aprilet 5.5 33.6 504, 6 5045 35
Vg Apwilez Ted 38,2 384a4  103,0

i‘., Maye1 8¢5 29,3 347.6 43.9 52
oy Mye2 T.6 16,7 242,0 10.9

'39 Jane»t Te3 14,8 220,0 276 448
Vyo June=2 6e1 0.5 T0.4 354

',1 Julyet 6e1 Oeéd 572 703 1184
'” Jﬁl"@ 100 002 ’ “-o ”05

',‘ Augaste2 T.4 Oe3 48.4 42,5

¥y Septesderet 69 09 44,0 23,2 110
"‘ September-2 7.3 - %.2 128,0 10.6

Vyy Ostoberwt Ted 1.0 61.6 8,3 98
'” Ostoberw2 Te7 101 242.0 4.5

'” Rovenbdorw2 Te3 0.9 49%.4 25.7

'“ Desenderet 6.4 1.3 70.4 2.7 10
V“ Deoendere2 T7 30,3 383,6 28,3
Ve P 84 232 30 3,3 1
'“ January«g 8.7 21.2 281,6 251

'“ Februaryet 8.4 12,4 177.2 33.0 Nl
'“ ’W 8.4 13.2 194.8 12,3

"7 Marohe=t 848 29,9 409, 2 2945 Ll
\ﬂ'a Mrohe2 Be4 2.2 44244 18,6

(Rainfall data souree « 3tate Seed Furm, Kankole, Payyanur)

1 = 15th of eash month
= 30th of each month

2
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steady trend to inoreasse by Maroh., Comparing the mound and pit
sanples in respeot to 2 it is seen that the mound samples

have a hizher i, than the corresponding pit eamples till "y,
bayond whish the reverse is the situation till Jamumry. dy the
ad of January the mound samples have a higher Ny whioh, however,
gets reversed again Yy 'mreh,

The oatlionio and anionic eomposition represented by BHa, i,
On + Mg, 01 and so‘ respootively show She aiailar variation

- with period as shown by eleotrical eonductivity of the saturation

axtrect,
(o) Ozuaundniag

Table~t6 presents 3data on the seasomal variation in pi,
LDy eationie and anlonie gonoentrations of the saturation
extyast of the surfaoe eoil sauples,

M.
he pil of ths soils are below 3,0 throughout the paried

axgept in My, NHovender, Fedruary and arch, when it shows
& fendenoy to inorease,

Ze

The elestrioal eondustivity of the eaturation extroet (.0,)
shows a decrense with progressive leaghing by the nonsoon rains,
By the uiddle of llovemdar it attains a value nearly balf of that
rosorded in April and bDayond Hovember it inoreanses, 1The sane
pattern is odservod for tho eationio and anionie coapooition
of the sataration extrast of the soll saxzples,
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Zable=~19, Seasonal fluotuations in pH, 30 30 of water

saaples of Darunagapally, {Grumundaican) 4 ud .

Sample Month H 8 ol 80 Rainfell

10, 7 (nanow/o1) (mefl)  (oh) (aa)
a6

"9 Aprilet 3.4 0.6 67.2 45,2 321.6

% April=2 3.0 0.8 2.8 61.9 8

"‘ Mayet 6.8 0.3 504 559 191.2

Vg Maye=2 T4 1.9 8t.2 T3.7 8

"’ Juneet 5.1 2.6 32.9 92.5 179.7

U" Junee? 63 3.8 7%.2 9243 8

"s Julyet 3.6 0.7 59.6 $2.9 g 349,0

ﬁ'” - Jalye2 2.6 Oud 44.2 59.5

'w w .1 3.2 82.8 34.6 145.0

'” August=2 6.8 2.9 60.4 5445 8

'” m“w _ 7.0 2.4 63.2 §7.2 970
_ "9 Septeadere? Te3 Py 44.0 720 8

'“ Qetodbere1 6.3 0s9 37.2 89.3 192,0

"3 Ootobexred 7.0 0«4 46.8 92,9 g

"’ Sovenbere1 Jed Oe6 4441 T0.4 320,0

’ﬁ“ Hoveabare? 3.6 09 61,6 952 8

'a Degoadeor=1 T3 3.6 T2.5 3.2 5.0

"5 Dogsudaor=2 Tot 4.2 96,9 347 8

11

"? Januarys{ 2.6 3.3 124.6 703 141

'“ Januarys2 2.9 8.4 154.0 5645 g

'” ) Februarye{ 2.5 12,3 166.5 45,0 § 16,0

'N Pebruary-2 2.9 10,3 114.0 595 ]

‘" mrohe! Jet 12,7 170.4 42,3 g 27.0

", Marche2 3.0 7.4 138,.1 395

R

(Rainfell data souree - Indien Mmologxoal Departaent, Trivandirus)

1 » 15¢th of sach aonth
2 = 30th of sagh aonth
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HERJONAL ZLUSIARIONS AN SRLINALEY OF U000 ALY O8aDLAoH
Table 17, 18 and 19 present data ou scasomal shanges in pil,
electriconl eonduetivity, ehloride and sulphate content of surfage
water sasplos oolleoted at fortnizhtly intexvals from April 1976
to mreh 1977 fxon 3 looations vis,, Vytilla (Polimli), Payyanar
(Zatpad) and Zarumagapally (Orusundaikan) respostively. The
total rainfall regseived in sach month is also inoluded in the
table,

rtilla.
The surfuce water pH 10 aeidie during the period from ‘laroh

to Jaly beyond which it rises to wlues above 6,8 except in the
pariod between the segond half of February t0 the 2nd half of
Maveh 1977, The electrical sonduotivity of the surface woter
gote redused to 0,6 mahos/on by the uiddle of Novemder and latex
it gredmally inorease to 13 mashoe/em by :hroh,

JarTenig.
The geasonal flactuation in the waser gamples from Payyanur

Peoord a decreass in salinity f£ros 33,0 in April to 0,2 mahos/on
3y the oud of July and later inoreases to 32,2 amhoa/om by .ereh
in the oubseguent year,

In the case of the Orusundaioan ares the elsotrieal sonlaoti-
vity of the surfnce water sauples show an erratio trend of |
ingrease and Jecrease at fortnightly intervale, iiowevar, the
general tendensy is to decrease fyom April to Ootober and
Ancrease sudseguently. |

2
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Baintall,

The monthly averages of the rainfall roceived in the three
locations for the period froam 1960 to 1975 and aleo for the
your 1976 are given in Appendix I to IIl, PFrom the data it
oan be saen that the period from Pebruaary 1976 to .areh 1977
is prodably one of the most peouliar years with respeot to
failure of both the monsoons, During the period of smapling
the monthwise as vell as the total rainfall received is
found to de less than the monthwise and total avorages for the

previous 16 years,



DISCUSSION



DISQUIIIOR

An investigation on the morphologieal, physical, physico=
shenionl and shenical properties including salinity aspects
of three types of coastal saline soils vis,, Pokkali, Xaipad
and Orusundakan have hoen gonduoted by undertaking detatiled
studies on six profiles and Shirty four surfage samples froa
representative arons of eagh of the three types, Seasomal
variation in salinity levels on the samples of soils from three
mrked looations representing these three types, were also
studied at fortnightly intarvals froa April 1976 to March 1977
in relation to the composition of surfase waters from the sane
fields, The results of these investigations are disoussed not
only from the peint of view of compiling basie data for olassie
fying these moils but also for suggesting wodifications to the
axisting sethods of manageaent of these solle in the context
of total food production, Ths rainfell data of all the shwree
1soations have aleo been taiten into sonsideration,

..;,‘: LB RN * t" US4 B4

The mowphologionl dessription of the six profiles tegesher “

vith & drief deseriptien of eash profile is given in Tableg 1 20 |

6 wnder materials and methods and the losations of the suwrfage |

|
saaples under study are indioated in the tables presenting |

Felevant data regarding them, As has boen wentioned carlier |
in the introduetion, the Pokkali, Zaiped and Orusmundaian soils “

l
l
l
l
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are situated aleng the coastal rogions in the distriots of
Jrpakulas, Cannanore, Alleppey and Juilon respeotively.
VYayalappra (Profile Ho.3) and Aallikkara (Profile [i0.6) represent
typioal Raipad areas situated reaspeotively on the £100d4 banks
of the rivers Rammpuras and Pashayangadi and 3 <0 4 ikn east of
the soast, The Vytilla profile (Bo.1) was dag up in plot
nunder 19 of the Rice Researeh Station, Vytilla (Kerala sAgrisile
sural University) situated on the floed banks of Pemnuranni '
pusha at & short distance upstreanm from a point where it joins
thke Veubanad lake, The Puthuvaippu (Profile No,2) is situated
north of Vypeen snd surrounded on three sides by the sea and
linked to ths main len2 through the OshenthuruthusrPathuvaippu
road, The Cherai prafile (No.3) representing Pokimli areas is
situated northeesast of Puthuvaippu adjoining larakinl,
Pathuvaippu was spesially seleeted in view of its geologioal
and agrieultural impartance, This area of 3 to 5 ag,kilometers
has been formed as a result of geolozioal upheaval o silting
up of the sea about 25 years baok and the only oultivation in
the area at present io cooonut, Duriag 1976 it has baen
reported that oultivation with paddy has beea attempted by
some of the settlera in the area, by taking reisoed beds as is
prascticed in scas areas under Pokkall and Xaiped, The
Karumgapally profile (Ho.4) is located in a field 300 meters
away froa the Chaniakayal and 4 km west of the natiomal high way,
In all these situations the soils have besn formed either
ander lacustrine or alluvial eonditions, and the profiles are
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£1o0ded for 6 to O months in & year with breckish water, The
wter table can be reaghed within 10 to 110 om in the sumuer
sesaon in all of them, The foatures of the horisons are

desorided in Table ¢ to 6 under "mterials ani !mthoils,

AARE 2500 YYELLLG, FUtHUTRIDDG 8aug YRerel (NoGels 2 & 4

These are mineral soils with less than five pexr cent arganie
mtter, . ixoept for an epipedon no dlagnostio horisons are
present, The texturs is finer than lomay fine sand {(olay loaa
to slay). The sodimm saturation exceeds 13 per gent in all the
horizsons of all the thros profiles at the poak sunmmer neason,
bt ealeis, gypaiec and plimthitic horisons are abeent, In view
of thig they osn be pleced in the Ordereintisol,

The soils desoribed by profiles 1, 2 and 3 are peraanently
satureted with water and have dominant hues when dvy (10 IR, 5 ¥
and 5 ¥) and moist (7,5 ¥R, S Y and 3 ¥)s The ohromas range
fron O to 2, ottlings axre of frequent ogourrense in profile 4
and abeent in 2 and 5, These ¢harasteristios enable us to place
shen 4in Sab ardereAquents,

The soils of those profiles experience wera saaner and
winter teaperatures but differ by more than 5°0, The nitrogen
values are less than 0,5 per cent (Average walues « 0,05, 0,07
and 0,06 respectively for profiles 1 to 3) betwoen 22 to 50 om
depth, The texture is fine and begomes finer below Ap epipedon,
The profiles 1 to 35 show very slight 4iffersnces in Jhrowmas,
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These oharacteristios emadle us to group them under the Great
group and sub groups vis,,; laplsquents and Aerie ilaplaguents
respestively,

g ra dhi F R
I 3 'y . o
A o SNl SRR AREURIL IR LI & Lhd »

Minoral 801l laoking diagnostic horisons exeept an agric
epipedon, The organie matter sontent is less than 3 per oent,
The sodius saturetion 1e adove 13 per oent in the poak salinity
seagon of sumser, Those soils poasess a goarse texture, Thuse
eharastoristios amable us to fa0lude it under the Order .ntisol,

The texture is goarser in all parts of the profile and
have no aineral feaguents in the diagnostie horisons, These
#0ile are not permanently saturated with water and lagk the
oharsoteristios of Aquents, These olarsctaristios enable
$0 the profile insluded in the iub ordser ‘samsents,

The soils have a warm temperature sbove 8°C, Imck an
aldbie horison at the surfase, Ihe ground water level is reached
within 1 aoter of the aarface for 6 nonths or nore in most of the
yoars, IThe solls laok saffieient iron to turn red on ignition.
Thess properties enmable us to include these 30ils in the Jreat
geoup of Juavisi Psamaents and under the Sub group Aquodio

Minerel s0ils with lees than 3 par gent organic satter
and ssturated with water in sowe pexiods of the year, The
toxture i3 finer than loaamy fine sand (Sand olay loan), Have
doainant hues when dry (3 TR and 10 YR) and aoist (10 YR & 10 Y1),
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An agrio epipedon is present, These attridutes enable them to e
inoluded in the Order intieols.
dezanio matter deereasss irregularly but is adove 0,33

per oent, Theso soils have a mean annual 90il texperature
above 0% (25%). Saturated with water in sose parts of the yoar,
Joour in noarly flat Serrain, Those oharacteriostios emable us
t0o plage thea in the Sud erder Fluventa,

The soils are usmally moist but &ry for 90 ocumulative days
o more in gost years in sub-horisons between 13«50 om dut are
not gontinuously dry in all sud horisons betwesn those depths,
The mean annual soil teaperatare is adove 25°0, iHave a horison
within { metor from the surface, more than 15 om thiolk, that
oontains durinodes that are brittle and of fira consistence
when moist, The soils orasiks in aumer, These attridutes
emable us to plage them under the Great group Ustifluvents and
in the 3ub zroup Durortiuidie Ustifluvents,

Data on the mechanioal composition and textural clagsifi-
eation of the profile sauples indioate that all the horisons
fall betwoen the two extrems textural sroups of silty olay

and sand, The surface soils of the #ix profiles are olay loaa,
silty elay, sand, mndy loaa and sandy oley loaa, .xoept for
the Cherai and Pallikicare profiles where with an increase in
depth thore is an inorease in ¢lay content, in nome 9of the
other profiles is the onange in the soil separates 1arge enough
to shift the toxtural zroup of the svil, (hus the howison
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differentiation {8 to Do jJustified more cn the basis of other
properties of the s0il like eoclour and sslinity levels than

on the textaral differentiation, 7The finer fractions repre~
sented by silt plus olay is aore than 90 per cent in all the
horisons of the Puthuvaippu profile, Hous of the other profiles
have such a significant quaatity of finer fractions in any of
their horisons, Purther, when finer fragtions are oconsidered
1t is found that there is & decreass in their content with
depth in the Vytilla, Vayalappre and Larumagapally profiles
and an inoresse in the Cherail and Pallikkara profiles, In

the former group of profiles lateral aigration of the finer
fractions brought about by £1004 waters appears to have played
a dominant role in the formation of the profile features, while
in the Chorei and Mallikkeara prafiles aigration of finer
frootions from surface to subesurfage layers is indiocated, Ihe
inereasing finer fragtion content in the lower horisons of

the Chorai and Pallikiare profiles suzgest that the leaching
and drainage of these soils which s & dansis requiremsnt for
their management is likely to be mowe diffiocult,

A steady deorsnse in the sbsolmte speaific zravity is
observed in the Cherai and Xarunagapally profiles, In the
saae profile we notice an inorease in sand frastion with
depth, and in other profiles no ¢lear out pattern with rospeot
to apparent specific gravity is notised, In the Vytilla and
Cherai profiles a Jooreasing trend with inarsasing depth
and in the Vayalappre profile an initial deorcase followed by



& general increase is observed,
pore space with depth is observed in the three profiles vis,,
V7$111a, Puthuvaipps, Vayalappra and Pelliickara, The maximum
water holding oapacity is also found to inorcase with depth in
the Ohexrai and Pallikkara prafilee, The maxinua volume expansion
is notised in & surface sasple from Thuravoor with the highoet
organio mattar content of 6,35 per cont,

gheuice) gonstituents.

No regular pattern is obasorved in the distribution of the
organie oarbon in the profile samples, The Puthuvaiopu,
Vayalappra and Pallikicara profiles show & general inoreesing
trend with depth while in the other profiles it is fairly steady,
The avgantie ocardon gontent of the surface sauples taken from
various loostions rangs detween 0,12 and 3,69 per cent, This
points tc the high degree of variability observed in the eheatcal
ooposition of the seline solls of the State, In conforaity
with the data on arganic oarbon it i{s sesn that the total
nitvogen status 4oes not wary wueh with depth in the profile
saplss, In genexal, the total nitrogen content varies detween
0,008 and 0,084 in the profiles and 0,011 to 0,109 in the
ourfase sanples oollected from various loeations, Thus there
are seils waish are fairly well supplied with nitrogen as well
a® these whioh are vory poor with yespeot to this nutrient,

This being partieularly true with the sandy soills of the
Oraaandaizan and Xaiped regions, '
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The total phosphewus eontent is found to de defioient
in all the losations of the Pokikali, Orusundakan and Kaipad
areas and range botwesn trace and 0,009 por cent except in
the resontly formed solls of Puthuvaippu, which record a
phosphorus eontent of 0,02 per oent, It is intercsting to
goupare these results to the more intensively studied saline
kayal soils of {uttanad which have been recorded to contain
auch higher levsle of phosphorus (Kurup, 1967 and “lenon, 1975),.
The total ealeium and magnesium are found to vary in both
the profile asd suwrfoce msamplos between 0,03 to 0,34 and
0s13 to 0,89 per oent respestively, Comparing these values
with the mline layal goile of Zuttamd, it io seen that
these soils oontain gooparatively hizher content of magnesium
~and & much lower amount of ealeiwm, It has to be exphasised
that saline soils inoluded in the present study do not
gontain any lime shells and are inundated by cca water more
frequently than the reolaimed lakebed woils (Kaysl sosls)
of Kattanad, Sodium and potassium eontents are much higher
in Shese aoils than in ether paddy soils of the State, This
4s mainly 4ue to the continucus submergence with salt watcr
for nere than § to 5 nonths and the freQuent inundation by
bwaglicish wvaters dus to tidal effect even Juring the rest of
4he year,

The total sesquioxide content show warying wvalues, Thao
- %he Puthuwaippa and Iarunagapally peofiles have the highest
and lowest values respeotively, In the Cherai profile the
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sesquioxide content inereases with depth while the reverse
is the omso in the Vytilla and Zarunagapally profiles, In
respect of both the total sesjuioxides and aluninium oxide
She highest wvalues are rveeoxded in the FPuthuwaippu profile.
This only brings out the widely warying conditions under
which theso alluvial and lagustrine soils are foramed, The
wide Aifferense in the hydrologieal oonditions of the profiles
vis., the depth of the ground water level in the sunner
nonths and the Jepth upto whieh drying takes plase in suamer
vary from profile to profile dus to these differences in
hydrology, Jonsequently the differential axidation and
redustion of iron differs mariedly in the various horisous
dringing about alterations in their content at various
horisons,

In all the profiles the Ci0 elosely follow the olay
and organic matter ocontent, Jignificant positive carrelations
Low both these factors are cbeerved ( r e +0,524 and +0,848),
Menon (197%) established a similar positive correlation
(r » +0,82) bDetwoen organic matter and C20, in the midly
saline soils vis,, the Xayal soils of Xuttanad, The 0W0
values for the profile saxples and surfase sauples range
from 4.3 t0 40,8 and 3,8 o 31,7 we/100 g The hizh 00
of the Puthuwaippa and Cheral soils and the low 0.3 of the
Iarunagapally soils can thus de attriduted to the high
content of olay and organie matter in the formexr and the
poar gontent of both these gonstituents in the lattex,
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It has Deen observed that Na and Mg are the doainmant exchanges
able ocations and the wvalues for Ha and iz respectively runge
from 1,7 to 9.1 and 2,1 t0 5.8 as/100 go Yenon (1975) reported
fairly high values for these outions in the Enyal soils of
Ruttanad, 7The remilts of the present study further emphasises
the douinanse of these oations in the salt affeoted soils of
the Stats, which sre under freguent intrusion Dy the Drackish
waters from adjoining lakes or s,

“he surface sarples of all the profiles have & pi reanging
fxom 3.1 to 6,9, 4 signifieant negative correlation is
oboserved detwesn the pH and sulphate gontent (¥ » «0,5352), A
sicilar negotive earrelation was estadlished dy sHair and foney
(1972) while studying the salt affested soils of Kerela, A
siailar nagative correlation exists between pi and ohloride
(¥ » «0,461), Out of the 40 surfage eamples, inoluding the
six surfuce samples of the profiles studied 19 bave a, pH
balow 5.5, 11 have a pil ranging bdetween 5,5 and 5,5 and the
remaining 10 saxples have & pH above 6,3, Thuw about 50 pore
oent of the smaplos stulled are highly aoidio, The lime
seduirenent of the soils were alse studied and 13 samples
had a 1ime refuirement walue found renging detwcen O and
15,380 kz/hag 6 saxples required ne 1ime application, 18
Fequired lime application below 3500 kg and 12 required lime
appliecation between half ton snd ene ton, Twolve sazples had
& lims requirenent value betwesn 4 ton and 5 tons and 7 soils
above 5 tons, It ig also interesting to note that these soile
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. which require hish doses of 1ime rogord low pd values for their
mturation extragt rovealing the high degree of active and
patential aeidity prwasent in them, Sinilar acid sulphate saline
soils are found in the Senegal dslta (Durand, 1969), Prom
these results it 4is elear that use of 204l amendnents are also
required coupiad with leaching ef soludle salts, Thus soame of
the solls with high lime regairement are posaibly of the aeid
salphate type simtlar to some of the highly aoid soils of the
Kuttanad and Xole reziom, requtwing hkeavy application of soluble
lining saterials, The lime application will have to
rostrioted to the mounds to keep down the dossze to eoononle
‘levels and nesesearily coupled with leaching to reaove both
soluble salts and the exohanged H* and AL*** fons, The levols
of 1iwe and the sxtent of leaohing given will have to be woiked
out undsr fleld oonditions as & somtinuation of this study,
Seme of them require heavy doses of liming materials, others
requive medine doses while some s0ils require only loaching,

The prodlems relatinz to optinising riee yields in these soils
oot be solved by breeding and using high ylelding saline
resistant varieties alome, 3ince the magnitude of salinity

and aotliity are losation speoifie, soil managesent studies

will have to be condusted as multielogational trials to

arrive at egonomie msthods of gultivatiom,

Resition of the saturation extraeg.
In arder to assoss the degree of salinity in the profile
as well as the surface smaples, detailed chemionl studies were




ZTable~20, OCerrelation valuss

Re,. Partioulars r
1. Olay x 3SP +0.522" "
2. Olay x SAR +04583"
8 Olay x 0:0 +00548""
4 Organio watter x ISP 00,62
5. Organie matter x 030 +0,824""
6. Organic matter x SAR #0,645""
o pd x Oonduotivity ~0,388"
8 pil x Ohloride 0. 461""
9 1 x Salphate «0e532" "
10. Conduetivity x Ohloride N T hi
1", Oonduotivity x 50, +0,58""

R .

sagignifioant at 15 level
#3ianifiocant at 54 level

106
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oondaoted on the saturation extruot, The eleotriocal conduotivity
of the saturation extrast of the profile samples reveal that he
levels of oonduativity are vewy high in the surface sazples in
the aonths of Pebruaryeareh, A significant positive gorrelation
is observed betwoen eondustivity and ehloride (» « +0,711) and
& siailar intorrelation 1s found Detween oonductivity and
sulphate (f = +0,33), PFurthoar, the pi of the saturation
extragts are below 7.0, this lends further support to the view
Shat thess saline soils are of the ghleride-sulphate type, The
magnitude of soluble salts present in these solls in the

somser mouths is as higa es 226.3 amhos/ea and as low as 7.6
nshos/en, Sven the somparatively low welues rocordied are above
e oritionl liaits regognised £or rige scedlings in tie eariier
astages of growth, 1% is lntercsting to moto tnat asong the
Poldeall soils studied the solls of Vytilla are uaving toe
minisus gontent of soluble salte, even in suxwer, “hus the
problems of gulinity engsountered in the ilioe ilesearch Station,
Vytilla, are comporatively of lssver magnitude than in other
traets of the Pokkall, Zaipad and Orumundalkan lands. he
profile ssaples eolleoteld from the 6 locations of the amline
arens reveal 4ifferent patterns for tue levels of soludle

salt oontent in the warious horisons, In general, there is a
eonsistent decresse in the :0, with depth, In the Vytilla,
Yayslapprve and Pellixkars profiless, Lowvever, thers is &

slight inorease in the 0, from the third tc the foarth layer,
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In such looations, where the lower layers have higher
salinity than the surfece layers, capillary rise of wntor
in the sumer monthe may eontridbute towards thc palinity
levela in the surface layers besides periodical inundation
from adjoining drackish waters, This posaidility oannot
be overruled, singe the eapillary rise of chloride is knowmn
to be quioker and greater than that of sulphate (Fattakh,
1966), Acoowding to 1gabaly and Xagald (1965, in aignly
saline soils the depth of ground water is a aore iaportant
oontriduting faotor to the soil salinity in the aurface
lagers and the salinity of the sudegofil in turn is also
affectod by eropping and irvigation regimes, .uring the
rainy season the entire profile is saturated with water
and downward leaching will be taking place, The higher
salinity levels engountered in the lower horisons besides
tending to inereane the salinity in the oultivated horisons
by capillary ascent utMMMMWamretm
or alow down the leaching progess during the ocubsoquent
monsoon period, In view of this, studies on the fluctuation
of the ground water level and gomposition of tho ground
wvater in sumexr months may have to de taken u4p Dy oiniing
pleseoneters in fature programaes of study,

The eongentration of sodium varies from 73,3 to
591,35 ae/1 4in the saturation extrast, In bdoth the profiloes
and the surfagce saxples the !a gonsentration 0loscly parallels
the eonductivity values of the gorvesponding saturation
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extraots, showing theredy that m e@ompounds are the predoe
minent salts in the soil, The ohloride goncentration is uuch
higher than the sulphate soncentration euggesting thoreby
that :aCl is the major seluble salt in the soil, The
content of both sodium and ebloride inoreagses with decroase
ing distanco from the ooast (Surface sauple of Profile 2,
and samnles 28 and 27 in the order), Subremaniaa ¢t al,
(1978) atudied the goastal trest soils of Bengal and
obtained sinilar results, The findings of the prosent
study corraborates the findings of dsoikary gt al.(1978).
They investigated the offect of sea water intrusion on the
80il salinity status of the Saumanis projsot in the northern.
ooastal area of igypt and odserved $hat both in the soil
and ground water Na and Cl were the predoninant fons present,
The saturation extraots in the present etudy are found to
contain 2 to 16 times more g than Oa, The greater abuniance
of ¥g is due to the marine influence, From the data on
oation and anion gouposition of the soil extraocts it is
svident that these 90ils are of the lHaeigeCa~X type which
is the usual type ensountered in the ocastal saline soils
elsewhere also (Shargava, 1977)s Dased on the anion gontont,
the soils are found to be the m-ae‘ type. 1hus the soils
of the typical saline arcas of Xerala wvins,, Sokicall, {aipad
and Orumundaian are af the mwx-ss‘ type.

The potassium gontent in the saturation extract range
from trace to 43.5 me/) in both the profile and surfase
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saxples, It is significant to note that the saturation
axtrasts of the various howison of the Puthuvaippu profile
eontain & fairly high quantities of X, Taking into considerae
tion the total potassius gontent in the soil and the asounts
present in the saturation extract, it is seen that ‘the
quantity present in the saturation extrascts range from 1/10
$0 1/40th of the total X gontent im the soils, The soils
being of lacustrine-alluvial origin, are therefore likely to
gontain potassiua dearing primary minerals and slay ainerals,
Another signifieant result is that these soils are fairly
well supplied with potassium except the sandy soils of the
Grunundaitan tract, Based on sonputations with the X data
with saturation extract it is seen that exoept for the
Carumagapally eoils, all the ethers eoatain 100 to 2000 kg
of X per heotare in the soil solution at field capacity.
This indicates that these s0ils 40 not require any applicse
tion of potassie fertilisers, The Xarummgapslly soile howe
over require application of potash, 7The XAR waluce of the
soils, in general, range between O and 3,3 and in many of
then mansgenent of the agldity with cheaper non-amgnesiua
eontaining lining materials will provide balansed nutrition
with respest to monovalent and divalent oations,

BNG e

The o3P values, in gensral, range between 13,7 and 33,3
for the profile and surfage saxples salleoted from various
locations, It has bdeen reported by Berastein and Pearson (1956)
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that when :iS? exveeds 10 per cent for the fine textured
soils and 20 per cent fur coarse textured soila the
strusture deterioratesy no doudbt these soils beini puddled
paddy soils have no strueture, and so the Guestion of
deterioration of soil structure does not arise (Jearson

and Bernstein, 1958), Dus to gonditions of flogoulation
and deflocoulation depending upon the soludle salt oontenta
of the water, there is a possibility of olay migration to
lower layers, and a tendsngy for the formation of clay pan
layers, Howsver, the meshanical analysis data does not
point to the development of ¢lay pan layers, The SAR depicts
the adbility of the saturation extrest to push sodiua ions
into the ewohange gomplex, The SAR and i3P° wvalues are
generally numerioally equal over the ranzoa of conoontrae
tions encountered in the saline and saline alitali soils
(UsSe3s1y 1954)s The obmerved SAR and 3P values ranging to
a maxizum of 25,0 and 26,3 obesrved in Fedruaryetnarch in
some 0f the loeations of the Pokieali, Kaipad and Orunundakan
80ils, however, get redused to values ranging between 1 and
3 by July-=Auguet and liovember, The leachinz by rain water
and the sonsequent decrsans in SAR and iSP is an annual
feataure and as such the poasibility of exchangeadle sodiun
ereating any peruansnt physiocal ehanges in the soil, appoars
to be remote,
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Unlike the arid saline soils of X, India, the ovastal
saline soils of Kerala bdeing situated sither at or below sea
level undergo pericdieal {inundstion with salt water due to
t1da} effecte and periodioal flushing out of the saline water
by £f1004 waters in the rainy ssason, Leaghing ia also caused
by the rain water falling into the fields, Thus the levels
of salinity found at any period is due to the inttial
salinity status at the end of the summer prior to the onset
of sonsoon and leashing that is drought about by doth flood
waters and the rain water redeived in the field during the
south wost and north sast monsoon periods, The leaching
agtion, thus depsnds not only en the hydrologiecal interactions
and the initial levels of sslinity, but also on the surface
and intermal draimmge of the soils, whiok in turn are deoided
by the land foram and »oil properties, As far as the paddy
orop is oonserned it cannot stand high selinity upto & week's
growth atage (Bexnstein, 1974)s It has deen reported that
paddy plants oan tolerate hizher levels of salinity at a
growth stage beyond the seedling stage; but it is known to
begome onee again sonsitive to salinity during pollination
and fertilisation stages (Pearson and Bernstein, 1959)., Peor
these reasons reflocding and dvaimage of paddy soils at this
stage by fresh water may de denefigial, 1if facilities are
available, The maximus peruissidle salinity level at seedling
stage and at pollinmation and fertilisation atages is
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4 ushos/em for nonetolerant and sesi~tolerant varieties
and about 6 mshoa/om for tolerant varietiocs (fajuddin, 1977
Par, GOomzunication), In view of the oultivators' practice
of sowing seeds in mounds in the Pokisali and iaipad rogions
as already mentioned, it was decided to evaluate ite
benaficial and other effoots in terms of leoaching of soluble
salts, and acildity. The periodiocal ssaples from Vytilla
and Payyanur were collected oth from the mounis as woll as
pits in between the mounds, The seasoual variation in pi
of tho saturation extraot between the mounds and tho pits
19 a refleoction of the offest of differin:z moisture rogimes
in the astive aocidity of the aeid sulphato soils of these
fielda, It has deen ohservsed that there is a zeneral
ineroase in the pH of the mound samples in the months of
April to Deoenmber, This is the pariod when the nounds
ratesed {n '‘Broheinril are sudjested to intonsive leaohing
by rein wator, Durinz the corresponding poriod the pi of
the pit sanples also inoreases bdut deyond June & zradual
Jecroagse till August is obaerved, This deorcase is poscidly
due to the leachinz down of the astive acidity from the
mounds and their agoumulation in the pits, 3Seyond August
however, the azounis and pits are fairly of the same pi till
the aonth of Ootober (Figuresi,).

The ;.:’O. showd a variation bBoth with period and location
of the sample, In general, for all the three locations the
Cg of the soils deoline froa April to DecembereJanuary
(Figure=2), This deeline can de glosely rclated to the
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monthwise rainfall regeived Juring the period of etudy., Thue
the decrease in the oondustivity of the saturation extract

of the solls to bDelow eritieal levels oan be bdrought about by
taking advantage of the rainfall received Juring the south west
and north esast monsoous, This is exactly what is beinz done
at present by fitting the eropping period into this pericd

of low salinity levels, The results of the present study are
in agresnent with the observations of Zanerjes gt al.(1976)
for the west dengal saline seils., Agoarding to Arjan Singh
and 3ingh (1974) wonsoon ¥ains are effestive in :mym the
salt build up ia the owrface soil, 3Bandyopadhya (1970}
reported that scasonsl ehanges in soluble salt content oan
vary upto 100 per oent or sven more and inverssly rolated to
s0il moisture levels, 7The findings of those workers are in
close agresuent with the results of the present study on
seancoal wariation in saliaity, In some of the Pokkalli and
Xaipad areas vhere the levels of salinity are not very high
during the eropping season from July to Decemder, even with
e traditional saline resistant variety of 120135 days
duration instead of the present practice of sowing on the
msounds, transplanting may enadle $wo orops to be raised
instead of one, This can be made feasidle by raleing the
surseries in less saline or nonesaline uplands and transe
planting Shem in the mounds, From the results it oan
further be sesn that the sonduotivily of the soils fxoa the
mounds are higher than thas from the pits till Juns, This is
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probadly due to altermate eonditions of leaching and drying
engountersd by the raised mounds, The posaibility of drying
up of the mounds and espillary zise of soluble salts is
however, aininised and more affeetive lasching brougnt about
with the on set ef heavy Tainfall in June and July. The
leached out salts asoumulate in the pits and the higsher g
noted for the pit samples fyom August till January is partly
due to this and partly fus to the more prolonsed subasrronoe
of the pit areas by tidal drackish waters, As AlsInased
eariier, in case, transplanting (s resorted to, £ hus to Ve
eonfined %0 the mounds only sinoce the pit sanpleas rocord
slinity above oritieal levels, 7The reduction in aotual
oxopped area oan to sone extend aitigated by hnving 2 oloser
spacing and an inorease in net income obtained by coxzbining
riee aalture with piscigulture during the cropping period
itoelf, The general pattern of degline in the levele of
salinity observed during the period from June to lJeocoudore
January, sorresponding to the monsoon gseasons was Anviated
ot gertain smapling intervals. Thas for exasqple in the
Vytilla area the sauzples eellected on the 30th June show a
higher condustivity both ia %he momnd and the pit pazples
shan thoss reeoxded in the provious and, sucoeeding sampling
dates, A sinilar observation has been made in August and
Septeabar at Vytilla. A similar deviation was notised in
Septeshor in ths Xaipvad aree ;u.oa. It 48 possiblo that
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Shese deviations are onused by tidal effegts during these
periods, when the £1004 waters from the sast t0 weot wore
probably at & ainimus, Alomg with the deorsase in salinity
the SAR walucs aleo deareass, 3inee this is happening evexy
year, the higher ISP values odoorved for thoso soils in the
sunmer mouths may be of little gonseqaense in changing the
physiocal properties of these acils,

The pily 20, C1 and so‘ ‘gontent of the surface waters
are elosely relsted to the gerrvesponding paraseters of the
ssturstion extract of the eoil smmples (Pigure 3 and 4)e In
genexral the U of the surfuoe waters are far below those of
the mturation extract of the s0il whieh again goes to prove
that salinisation of the soil has been taken plage over
ths years, by the periocdie fnundation with salt waters,
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SIMMARY

An investigation ea the morphologieal, physical, physicoes
ohenical and chenteal properties inoluding salinity aspects of
the thres types of eoastal saline eoils vis,, Pokiali, Zaipad
and Orumundakan was undertalen By studying six profiles and
thirty four surfase saaples representing the three areas, In
addition to this seasonal wariation {n the salinity levels on
ssuples of solls from three marked looations vis,, Fayyaawr
(Eaipad), Vytilla (Pokkali) and Xarunagapally (Orumundeikan)
~ were studied at fortnightly intervals from April 1976 to rareh
1977 in relation to the sonposition of the surface waters,

The salient findings of this investigatica and the sonclusions
drawn are summrised below,

fe All the profiles studied ean de plaged under the
Ordexr Mtisels, The Vytilla, Puthuvaippu and Cherali profiles
ean bs insluded in the sud ovder AQuents, the Xarunagapally
profile under Psaments, and the Vayalappra and Pallikicare
profiles under the sud order Fluvents. Thess profiles can be
1isted under the great groups as follows) the former three in
Haplaquents, the Karunagapally under Quartsi Psamsents and the
188 two in the Ustifluvents, These soils can again be grouped *
under the following sud groups, The first three can be grouped
under Aeris Haplaguents, the fourth under AQuodic Juartsi
Poamments and the last two under Durerthidic Ustifluvents,
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2. The texture of the soils vary from sand to silty
elay. 7his wide varistion is the textural group of the soils
ke the axtent of salinity Masard different in different
losntions,

S« The absclute speeifis grevity ranges betwoen 1,62 and
330 and the apparent speeifis gravity varies fxoa 1,02 t0 1,38,
4¢ The peveentage pore spaoe of the surface sauples
¥anges Dotween 17 and 65 per eent. The maximus value was

megorded in & saaple from Puthuvaippu.

S¢ 7The maxisum water holding oapaeity was shown by a
sasple from Thurevoor, whish insidentally also contained the
highest saount of organie sattew,

6. 7The organio eardon gontent vavies detween 0,12 and
35:69 pexr oent and a siailar type of varistion is observed in
$he Sotal nitvegen eontent aleo, The saximua and ainimum
wlues resarded wers 0,084 and 0,008 per eent,

Te All She s0ils except the #0ils of Puthuvaippu are
axtrenely defieient in total phosphorus,

8. Jontrary to the usual pattern observed in normal
a0ils, sagnesiue is acre abundant than oaloiua in Shese saline
scils,

- &mmmtmsonmmmmm
the £ values for the surfuce sauples vavy from 0.10 to 0,63
pew gent, The total esodiua waluse for the surface samples
fmm“o.nms.osmm.
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10, Out of the 40 surface snaples (this - include 6
surfagse samples of the profiles) studied, 19 have a pH below
55 11 have pR ranging between 5,5 and 6.5 and the remaining
have a pH valuae above 6,5, but below 7,1,

11. It is odserved that seven soils reQuire lime
application adove 5 tons and an equal nusber reduire no lime
applisation and the other ssmples need only intermediate levels
of lime for their management,

12, A siznifiocant nagative cuwrrelation betweon pi and
sulphate (r = «0,5352) and a siailar oewrelation detween pH
and ehlorids (¥ » «0.461) has Dsen observed,

13. A significant positive correlation bdetween eleotrical
eondustivity of the saturation extract (m‘) on the one hand,
and shlowids and sulphate gontent en the other has been
obasrved,

f4. The eleotrisal conduetivity of the saturation
extyaot (0,)y in gemeral, varies from 7.6 to 226,3 mahos/om
showing 4ifferencses in the magnitude of salinity, encountered
during the sumer asonths,

15, In genaral, there is a eonsistent decreanse in the
elestrionl eonduetivity of the mturation extrect (m.) with
depth,

16, The 332 and SAR walues in the equlilidbrius soil
solutien range from 135.7 0 33,3 and 11,7 to 34.8 respectively.
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17« 2here is & significsnt positive correlation detween
slay content on the one hand and E3P and SAR on the other, A
siatlar gorrelation exists between Jrganio matter anl Z3P and
SAR, |

13, The sodius and magnesiuam oontent of the saturation
extrasts yangs from 78,3 $0 591,35 and 19,2 t0 575,00 me/)
respestively,

19, Zmeept the Xarunagapally soils, all other soils
eontain appraximately 100 to 2000 kg of potassium per hestare
&t field eapacity ( eomputed froa the walues in the satureation
extraet) indioating therely that only the sandy soils of
Earusagipally ares require potassieo fertilisation,

20, 7The eationio and anionis couposition of the soil
‘solution indioate that these gsonstal ssline soils are of the
Baaiig=0le30, type.

2, In gensral, the mlinity levels in the Zaiped,
Poidmli and Orumundalan loocations ware decreased to delow
ﬂtlﬂlmhummmmm. The
Joweved Llevels are saintained til) DeesaberwJunaery,

22, The pressut aystem of mound cultivation fagilitates
mere efficient leashing and thus establishing a salt free root
sene fer the grop sown in July=August,
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23. 7The pits in botwean the mounds reoord comparatively
Mgher salinity levels from July to NovesberwDeceadber, 7This
finding suggests that the present aystea of spreading the
sprouted scels inte the pits may sause higher levels of
ealinisy to the plants,

24. 7Though, in general, She salinity levels in the soils
during the period Angust $0 Junusry is below eritiocal levels
a8 oertain saupling perisds the eonductivity levels have been
ohserved to slightly inerenss from the gensral pattern, This
bas been astributed t0 the sidal influsnce,

235, The seasomal variation in the pi of the ntmﬁm
extragts of the sounds and the pit ssaples represent
flustuations in the astive seidity., These flustuations have
boen attriduted to the offest af 4iffering moisture regimes
in releaning aotive agidity from the scid sulphate~saline soils,

26, 7The ecnlustivity of the surface waters is found to be
bolow timt of the saturation extraots of the soils, However,
s slone correlation exists between thea,

27, It bas been eonsluded that the leashing efficieney
of the rain water depends not only on Rydrological interactions
and inttisl levels of salinity in the eoil but also on the
surface aud intermsl drainage of the soilw, which & ‘tuen,
are deoided by the land form and soil properties.
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AS present prawa eulture s attempted in many areas
Guring the offesenson, Bven during the sultivation season,
aized paddy oulture with pissigsulture appears to de a
Possibility and needs t0 be goufirmed by trials, ingineering
solutions to the problems of salinity may redically ohange
the ecowgystem of the areas, Further gost benefit ratios
of sush projects is always high, In view of this, it is
better to £ind out by resenreh sultadle soil and agronomie
sanagenent systens for these areas, Howsver, since wide
variations in salinity are smgountered in different areas,
She ealinity probdlea itself becomss highly looationespescifie,
TAis onlls for intensified malti-loeaticnal research efforts,
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'AppendimeX, Bainfall data (mm) of Cannanore

Jan, TFed, M:ﬂptll

Year -y June July August Septe O0toe HOve 80, Total
1960 1.0 0.0 0,0 208,53 219.9 301.7 9077 430.7 3097 159.2 230.1 1.3 2809.6
1961 0s0 - Be% 26,9 176.6 356.8 649.3 16461 T20,9 135.5 242,2 33.8 4.8 4024.0
1962 0.0 40,6 7.6 850 0.0 1097 1240.,5 582,1 233.9 296,0 0.0 0.0 2597.4
1963 S5¢1 533 T72.5 60.6 1350.0 27447 T6%.2 667.2 631.3 1647 3¢9 0.0 2843.5
1964 0.0 0.0 46.5 T8.2 T2.8 296.8 758.8 1083.4 179.8 23%.% 102.4 6e3 2055.1
1965 0.0 0.0 00 22,6 82,4 493.% 805.5 164,53 46.5 25.6 43.9 69.8 1733.7
1966 18.3 0.0 41,1 366 T7.T7T 176.2 T37.0 168.8 246,71 3243 163.8 Te6 1984.7
19?7 0.0 0.0 10,9 101.,2 77,7 362.,7 952.6 4479 29,3 56,1 37.0 3.5 1978.9
1968 0e0 43,3 26,2 103,6 96,6 445.2 1205.4 530.3 292.2 53.6 35.0 00 2913.6
1969 0.0 0.0 0.0 95,3 140.89 327.4 995.7 388,2 190,0 14%.7 64e3 73,8 3067.4
1970 79 0.0 0.0 160.,2 14%.8 299,2 621.5 5515 20.4 47.6 117.3 0.0 196T7.4
197 0.0 G0 0.0 3.7 8t.,2 530.2 553.4 3191 0.0 150.,6 12,0 31,0 1691,2
1972 0.0 0,0 0.0 141.5 233.7 390.1 T4T«T 250,2 104.4 167.7 11.7 0.0 2047.0
1973 0.0 0.0 0.0 479 206,33 595.2 755.6 537.0 130,0 3.7 0.0 29.% 2430.6
1974 0.0 0.0 37.3 TleS 39,0 1276.3 7306 TT8.3 230.4 97.0 51,0 2,0 3393,9
1975 21,0 2.0 15,0 27.0 90,0 0.0 598,6 9124 235.9 192,33 3649 0.0 2099.3
Mean 3e35 9.21 17.T5 59,92 132,6 407.98 57456 3534e55 191,46 1531 59,7 54432 2527.9
1976 00 2,0 4.2 2103 31.5 93¢ T45e3 459.6 1773 1572 143,53 0.0 20%17.1

Source - Indian “jeteorologioal Departaont, Irivanirun



Appendin=Il, Hainfall data (mam) of srnakulas (Coshin)

Yoar Jan, Fed, Mareh April "y June July Augs Septe Jot. liove N Totadl

1960 13,2 3.4 245.2 19%,2 920,4 5549 5582 350.9 5302 296,9 235.2 32,6 3838,3
1961 052 1569 1.2 153.5 670,29 816.3 7932 646.3 526,3 209.,0 5.4 1.9  3916.1
1962 Te3 98.3 5825 70 4 548548 244e4 900.2 454,88 408,0 443.9 17.0  34.5  5329.%
1963 8.2 24e4 138,97 6442 1753 492,53 5943 547e1 3T4e3 225.6 153.0 28,9 2826,2
1964 0s) 00 38,1 125.7 114e1 414,80 1007a1 4098 472.0 452,39 100.9 3.0 3137.6
1965  33¢6 1142 69,5 20142 519.5 T02.4 515,39 3095 1995 119.0 1391 276.0 3096.4
1966 5e8 208 8.4 92,7 45.7 612,7 96644 20848 5387.9 406.2 4759 1777 3590.5
1967 122,0 0,0 50,2 6443 950.4 944,00 1359:6 636,97 276e1 298,11 T3.7 4leé 47T
1963 00 29,3 97,2 105.2 11545 672.1 1453.3 25644 335.0 183.1 95,0 23,0 3370.8
1969 12,8 17.8 2.2 154,59 319¢3 735.7 9933 1823 2404 325.6 124.2 151.3 31388.4
1970 169e2 000 66,6 176.6 375.8 7T23.6 62344 44642 340e8 254e6  33e4 00  3265.2
1978 4445 161 24,0 56,6 575.7 822.8 732,35 4245 350eF 1168  39.9 29,7 528%.2
1972 36,7 175 0.0 69,7 74%e4 441.8  663.0 212,0 2257 46649 23509 263.9 3303.3
1973 0s0  Ted  0eD 113,00 129.8 643,0 35892,0 5478 92,0 298.3 135.0 32,5 2590.6
197 3,2  fed 442 15140 45TeT 2513  344e3 41504 29349 133.7 1335 060 275042
1975 1e4 20,2 19,4 101.0 136e3 8399 4723 55601 43647 513.3 135.1 21,0 3353.2

Hean 28e4 1605 5142 12043 4159 625.5 S14e6 4147 3556 293¢7 14343 723 3353.5

1976 1.0 0.0 19,9 535 9242 163.3  T63.5 3115 13601 295.5 396.0 3.0 22473

Soufee = [ndian etecrologicel Departaent, Trivandras



Appendin~-III, Rainfall Satas (mm) of Quilen

Sept. Oot.

Total

Yonr Aug, Hov. N

1960 7.6 3.8 52,0 244.5 425.0 244.6 368.2 239,0 329,53 319.4 5%4.4 19,0 2849.8
1961 241 43.5 15,2 121.2 300.6 795.5 418.7 3578 19646 272.7 16,8 14.2 2536.2
1962 52,1 86,7 82,3 V77T 2600 81,2 506.4 253.0 299.0 366.8 33.5 62.0 2360.7
1963 24.4 50,5 132.3 172,33 145.0 273.0 470, 308.% 18442 338.2 51,4 4.6 2224.0
1964 0.0 15.2 133.3 189,66 1341 211,6 497.8 268.0 372.8 313.4 148,9 0.0 2284.7
1965 0.0 18,2 23,3  275.2 4112 449.3 178.3 223,53 121.2 264.6 115.0 159.1 2238.4
1966 8,7 92,0 73.0 219.2 50,4 547.8 270.1 166.4 29%.4 517.8 242.2 T9.0 2586.,0
1967 25,2 0.0 64.6 190e1 15448 465.6 292,0 414.8 73,6 335.4 T2.4 95,0 2090.3
1968 60,0 112,0 120,5 158,2 143.4 555,35 0.0 350.4 0.0 404.5 290,0 22,0 2216.%
1969 16,4 0.0 65¢4 345.0 2646 444.8 667.4 196.2 125.6 338.2 95.0 4.6 2564.2
1970 8.6 38,4 133,6 304.7 268.4 39042 347,84 351.0 270.0 573.6 90,6 0.0 2765.9
1970 1423 1203 52,7 219.2 294e4 690.2 542.9 333.7 49%1 340.9 320.8 68.4 3600.8
1972 0.0 0.0 21,3  378.7 597.9 97.5 3725 202.7 178:9 440.8 1933 123.2 2602.2
1973 0.0 5142 28,2 206.0 143.8 445.1 298,2 33%.% 96,0 430.2 136.9 92.8 2327,5
1974 9.2 0.0 42,7 198,53 300,11 316.7 536e7 0.0 0.0 0.0 15440 0.0 1546.,5
1975 0.0 81,0 66,0 230.0 %47.0 557.1 479.0 413,86 490.4 433.2 231.2 0.0 3129.5
1976 0.0 0.0 63,3 321.6 191,2 179.7 349.0 145.0 97.0 192.0 320.0 73,0 1936.8

Sourge - Indianveteorological Department, Trivandirua
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The saline soils of $he State vis,, Pokkali, Kaipad and
Orusandakan are goastal salime soils, which cover an area of
about 30,000 heotares, oropped to & single orop of paddy. The
prefile sharacteristics of the soil reveal that they are
Entiscls. ZThey eontain vavying levels of soludble salts
depending upon their nearness t¢o sea, backwater, or their
sitmation ea the flood plains of rivers and their nearness
%o She river mouths, The eleetrical sondustivity of the
sataretion extract (30,) of these soils range Detween 7.6
0 226,33 snhos/en showing differenses in the magnitude of
slinity sngountered, pricr %0 the soils deing leached in summer
momths, Though the soils are exhibiting extremely high levels
of salinity in the summer months, they get decreased rapidly
bolow aritical levels for growing a sucoessful saline resistant
paddy erop by July-August, The observed SAR and ESP values
zanging to the maximum values of 25.0 and 26,3 in the months
of Yedruary-Mareh rapidly get decrensed to 1 to 3 by between
August and November, These low levels of salinity are



sAlntained 111 DecembeseJunuary with an occssicnal spurt

in salinity levels dependent on the eppesing hydrologioal
situation onused by the f10ed and rain waters on the one hand
from east to vest and the $idal waters from the west to the
esst on the sther, 7The lomg period of nearly six months,
vhen salintity in the soils ars delow eritical levels, indicate
the pessidility eof introdusing & twe arop system instead

of one, provided nurssries are raised in nonesaline uplands
and transplanting resedbel 40 in the raised mounds; previously
leashed free of scluble salts during the monsoon,

The eationie-anionie esuposition of the soils reveal
ﬁﬂﬂtﬁvlwolkﬁpmwwhﬁn!G!OﬂMhlCﬂ&uluu“-
About 50 per eeut of the soils studied have a pH below 5.5
and 13 te 20 per cent of the #oils have lime requirement of
®ore than 5 toms per hestare, In general the soils are
extrensly peor in phesphates and rish im potash, Applicatien
of nonemagnesium eontaining line materials at the time of |
aounding and subsequent leashing together with bamal applice~
_ $iem of phosphate prier te planting are likely $0 enhance the
yields of paddy in these areas, In short, the methods of
saamgensnt ave highly losaticmespecific ealling for
Antensified researeh, muﬁumuwunoutnﬂummeurhuna
pite Detween She wounds even during the eroppinmg period
~ 4M1e8%0e the possibility of mized riee eulture with
piseisulture, | -
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