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IKa?RODPCTIOH,

Kuttanady the rice bowl of Keralay comprising an

area of approximately 350 square miles Is an luaique agricul

tural region in the world. Practically the whole of this

are^ie situated at a depth of three to four feet helow sea-

level and, for the aajor part of the year, remains submerged

Tinder water.

Paddy is the moot Important crop in this region.

The agricultural operations commence at the close of the

rainy season, \9ith the strengthening of the mud embankments

round the fields. 5?ho water vrf.thin the embankments is then

pumped out and sprouted paddy seeds are sown. During the

growth period of the crop water stands at a depth of five to

seven feet outside the embankments, the ^ves lashing out

against the bunds, and threatening to inundate the entire

area and destroy the crop. For this reason, paddy cultiva

tion in this area should be considered the most uncertain

and hazardous agricultural operation ever undertaken in any

part of the world.

3!he harvest season in Kuttanad generally falls

in February. After the harvest, the sea water is allowed

to get into the fields. Thouj^ this leads to a deteriora

tion in soil structure, the practice has Its o^m advantage.
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in that it prevents the aooumulation of toxic salts on the

surface soil.

A very fascinating theory regarding the origin of

Kuttanad area is the one put forw^d "by Yelu Pillay (1940) in

hie Travancore State Manual. According to hira^ the area was

once a bey. The waters of Periyar and other rivers laden

with sediments were discharged into this bay resulting in the

formation of a sand bank linking up the nearest points of the

land, ^he bay, thus eventually became a lagoon which gradua

lly silted up and gave rise to the present wet paddy lands

and coconut gardens. *

A siaeable portion of the Kuttanad area is known

^Q3:i lands. ?he name 'ICari* is probably derived from the

intense black colour of the soils. . fhis soil formation lies

scattered in different regions in the coastal planes along

side the back water areas. aere are about 10,000 acres of

these lands in and around :Porakad in tobalapusha Taluk, 5000

acres in Kunnathimad, 5000 acres in Shertallai ?aluk and

10,000 acreCin Vaikom Talife.

Si Kari areas there occur large amounts of partia

lly decomposed woody matter, at variot^ stages of decomposi

tion* Similar peat soils have always posed numerous problems

for agriculturists all over the \\orld. However the Kari soils

differ in many respects from the usual peats. ^?he conditions
unde^ which Kari soils exist suggest that they belong to the

class of saline peats.
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Karl area hao a uniform olimate like the rest

of Ker£ila* ^here la high humidity and the varlatloyie In tem-

peratur© are 5?he South West nonsoon from June to

August and the ^ovth Eeet monsoon frpm October to Bepemb^

together contribute to the annual rainfall. She average

annual rainfall In the area is 279*40 dm. The temperature

varlee from 75®P. to 85°P.

^hese Bblla ^e extremely aoidio.5?h0 high aoldlty

often results in crop failures« eepeoielly In the years of

short rainfall and low water level in the lakes, ae general

condition of the soil keeps : changing with the eeaaon.

Althou^ the intricate problesas connected with these lands,

are not yet solved, a considerable volume of data regarding

the physico-chemical and blologiccjl characteristics of these

soils are nov? available from the investigations carried out

by previous workers. However, the need for efficient data

regard!^ the seasonal variations In soil properties that

lead to frequent crop failures, is keenly felt. 5;he present

Investigation is a modest attempt to correlate the soil pro

perties, both chemical and biological with seasonal changes*

Olid to study the effects of seasonal variations in soil .pro

perties on the st^ding orop. For this study, Ksid soils of

one tract, namely Vaikoa 5?aluk are selected. Although the

soils differ In physical, diemicel and biologipal properties
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wllih different tracts j it is hoped that the present work laay

contribute oome useful information regarding the behaviour

of these ooilo which pose many a baffling problem to the cul

tivators. A proper understanding of these problems and their

solution will go a long way in surmounting the uncertainty

and risTcs Involved in the paddy cultivation of this area.
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Varlatlgyna in loH onfl water aqlublo £talt3

SaaBonal variations in pH nnd water aolublo nolta

in'ooils hava been studied ^ raany worJscra#

Boat and Slog-er (1923) obaorvod that tha h;fclrogen

ion conoontration o£ the aoil waa inoroaaod by air ds^ng.

KridonaiL (1929) found that aun drying onhanoed soil

aoidiV end that drying &t higher tempomtures inoreaoed

the aoidii^ still furthor. Oana (1913)« Bradfield (1923)

and ^Sroug (1930) estahlishod that aotual 'aoida wore

involved in soil aoidit!?'-

According to 2yor (1928) the infertilil^ of Kari

soils wee due to the enormoib amounta of wator eoluble

salts in. thora» PHlsy and SubnuGoniyam (1931) rocognieed

that the low pH o£ theao soils was priaarily rcaponalbXo

for the inliibition of plant growth*

Nair (1945) ehoised that fertility and salt concen-

tsntion have no correlation to each other and that the

organic matter contentf OKohongeable hydrogen* pH and



0/H ratio eeemod to be Intorrolated asid corrosijond to the

observed fertiliigr of those soils.

Molfino (1945)9 in hie observatioxia o£ pH variations

in £1q^ soils over a period of aeven years1 concluded that

high temperature and low rainfall were oonduoive to

ellcalinity while tJae reverse conditiona to aoidity, thus

eatabliahing a correlation between olimatio variations and

pH changes.

According to Subromoney (1947) free aulphuric acid

in high toxic concentrationa is produced in the Kai'i soils

of Kerala by the biological oxidation of sulphur ooiapounds

present in theia and solubiliooD the iron and aluainiua

thereby resulting in toxicity to plants.

The influence of nitrification on t}i© aos^onal

Variations in the pH of the soil was iavoati^ated by Lehr

(1950). He found that pH was highest in the plots cropped

v/ith oats and Xowoat in plots left bare fallow but dressed

with nitrogen as anaaonium nitrate* A general rise in the

pH during autunin vjas attributed by hid to a decline of

biological activilgr csad leaching of nitrate by rain. A

hi^ correlation was obaex'ved between pH values and

nitrate content of soils. He suggested that plants

absorb part of tlieir nitrogen as nitric acid^ thereby



roduoing th« conooatration of l^drogen ions in the soU.

Haupaoh (1951) in hie studios on tho pH end total
Bolublo oalte of different Australian r@S loea oartha

Buggoatod that the variation in pH was duo to soluble

snlts and that thore wor« spatial vaartLstlo^ for orgonio
oarbont nitrogen^ ^ay and •xohangoablo cations over small

areas. It was suggosted that the ohcsngo in pH with time
over a small aroa consisted of a recognition of all the

faotors contributing to hydrogen ion ooncentration.

Poars^ (1952) found that the pH of natural aolla
woa related to base status, water content, soil aetabolism

and vegetation.

!£os2lin8on (1957), from his monthly determination
of pB of some rioe soils of Sierra I»gone for a period of
32 months, suggested that inoreaoe of pH values during wet
season and deorease during season wore the result of

trenslocation of water soluble aoidio compounds to and
froa the soil surface*

Oopalasw^ay (1958) reported that the high salt
content of the Kuttonod soils was due to aarin© aad river
influences.
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According to Bowser md Xioat (1958) the variations

of pH from neutral to istron^ aoidii^ dttring the period

from May to HoT^iabor ssere related to chatigos In soil

moisti^e p&sail^ly <Juc^ to ;?;i^obi£3. s.c-sivl%«

Kivektas (1958) found timt the incroeae in pH after

ono month's incubation was greater in limed then in

unlived eamplO0, irrespective of the peat type. A decreaoe

in pH occurred after three aontlis, but the levels x-eiial^a^d

higher than the initiol.

^ ^ (1'359) woriting oa the acifi er^d neutx-al

soila of Ceiatral China found that the oonductxvi*^ of the

pioagjiod leyor and largOt closely oorrelated vdth

eoii fertility. Oonduotivi-^ of different ©oils bcccaae

loss connpicuoun durl.ni3: plant ^owthj. £iug:se8tin^ the

adsorption of nutrient ions by the roota. Shis was also

indicated by tho low conductivity of tlie rhisoephere

compared mlth tho b^ilk of ths ©oil. ShG increase in

elsGtrical conduotiti.^ after w&ter-XCf^in^ showed ccasi-

derabl© difference botween fertile and infertile soils of

the eeiae typo end coiJld be a reliable index of fertility.

Mooa^ann (19^2) observed 1;tet the pH vslues in acid

sulphate scila were ©Ktremely variable. Seasonal varia

tions of pH were voi^r pronounced, especially in periodically
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inundated lands, ouch aa, rioo fiolds. During inundation

pH Vfiluea inoreaafid s^c'aduallyt evsntuaZly ooiaing olosa to

neutral t whoreaa during the following dry period they

dropped ^uiokly*

2. Stoxio faotora in or^cnnio floile

Clayton and Boat (19S2} oonaidered iron sulphide

as the toxio faotor in Hinneaota peat.

^^0 (1913)» Bradfiold (1923) end ^roug (1930)

eatabliahed that actual aoids were involved in ooil

acidity. Solubility of iron and aluminium depended on the

degree of acidity. Tho Boil& being highly acidic contained

large aiaounta of iron awd aluminiua in solution.

Hoa^and (1919) and tTroug (1930) indicated that a

direct toxic effect due "to excess of hydrogen ions on root

tiosuos manifeated only at very low pH v^uee.

According to BobSnson (1930) toxioii^ in eubnerged

ooila was due largely to soluble iron, aoluble manganese

and hydx*ogen sulphide or to a general reducing condition!

which in itself was the main and most toxic agent.
/

Pillay and Subramonian (1930) suggested that Sari

soils contained large quantities of iron and altaminiua

salts and sulphur compounds.
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Aurlol qJ ^ (1934) stated that aluEalniiisi toKloitsr

of aoid aulphato aoils vms the moot predomlnoat oharaotes^-*

atio imdor tho eondititma previailing in Viet Hm* Accord

ing to him oltuniaim aonoentmtions of 300 ppm. or moro

in the soil seriously affeotod the produotion of rioe«

According to Subramoney (1947) Bulphides wore the

sotiroea of toxioli^. He found that the qikantitiea of the

ferrous aalts ^d aulphurio aoid largely depend on the

nature of aeration, drainage etc. mid that altoraate

wetting and dicing facilitate the removal of those hainaful

Btthataneea, ^he yellow crueta formed on the ourfaoe of

these aoils during aiding oonaiats mainly of iron sulphato#

Van der Speck (1950) used the torn oat--olay for

aoid aoil aaterial in its oxidised fom, showing atraw-*

yellow motlin^ and streato of battle ferric sulphatoj

while Ghonejcy (1954) propoeed the teaa aoid sulphate

soil@ for the aoils in which such atraw«-yelXow motlin^

occurred. He also found that o^datlon of iron sulphides

^ the oKygen of the air results in the formation of

ferric sulphate and sul^ihuriQ acid, Ihia ferric sulphate

on bydrolyeis ^ a @eriea of etepa resulte in the

forgiatioQ of 0traw"»yellow baeic ferric sulphate and aore

sulphuric aoid.



Soialinson (1957) suggestea that an aluminiua level
higher than 250 ppm. haiaful for rioo in Sierra leoua.
He expeoted tliafe a level of 1000 ppa. of iron or acre

wouia toe hBJiaful to this crop.

Mooraami (1963) statefl that in oali-olay, the iron
salphifle containing horizons ahow yello® motliag onfl
etrealra of baeio ferrio sulphate. Suctfi horiaojia any oootir
tsnywhere in tho profile. Eh® pH values in the acid

sulphBte coila are oxtreaely variable. Values for pH of
approxiBately 1 to 2 have occasionally Iseon ohssrvad in

cat-cGLey horisona.

I-

3. Variatlone in itiioroliiBl ponalntton

Wakamcjn (1923) founfl that peat soile oontaiiiGd over
sis ainion baoterlB per grm even at a pH low as 5.9.

W0bl^ ©t al (1952) concl\ided that bacterial anfl

fungel populations increaaed etoadily with the developaant
of vsgetation.

aiu8, Eno end Weatgate (1955) found tijat the total

nicKJbial count was M^est in tho top six iacOjes af the
soil. Veiy few mica-oorgjmiBao wero found in the Aa horizon
below which thora was a defioiencsr of the nutrients. She

11
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number was more botweoa 12 an*a 30 Inchoa below tho

surface.

PoQhon (1956) found that the aoid poata (pH 3.6 to

4*6} showed low aotivity mid population of soil micros

orjganismo smd vex^y low ratio q£ baotesrXa to fungi. 3?hls

seemed to bo due to tho combined effects of hl^ aoidii^,

high organio mattisr ccntcnt soxd wid© Q/Ti ratio.

She dletributloa of furigsl speoioa at differont

levels in een% podasoil proiTil^e waa studied bgr Jeffreys

et ^ (1956) who fctaid that plate counts decreased with

aepth but Eihov/0d a ajsacimuia in th© B horiaoa.

(195?) that moet mlorobial activities

were satisfactox^ in the optimum pH range of most orops,

rlz.9 pH 5-5 - 6«5»

In iSie stu% of aesisoael variatloiis in tho compo

sition of the baotorial soil flora iu relation plant

developmentt %llenberg (1957) found that at the beginning

of growth the coispositlon of the soil baot©rl£sl popiilation

tiifferad from that of tii© rhizosphere. Bat it changed

gradually and toy tho end of the aeaoon the tivo populations

became similar. 3?hls diaiigo occurred first in the surface

ooil end tlien in th© dooper eoiX Xayera and v/as 5ue to root

development and the migration of bacteria fro^ th© rhiso-

0phe2*@ into tJie soil.
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Khudyskov et ^ (1956) foimd a large variation in

nmfib©5p of isioroorganiams in a short time under oonatant
/V

external oonditione* ^

Accoraiag to f^dorov ^ ^ (i35S) m inesi-oaae in

62^ ssatter profiuetioa Mio plmt wau aocaiapmvlsd by an

incsreaae in the rhiaospher© bsoteria.

In the Sansfer fiiines of D/^lblato HlIaoseTle (1958)

found no aeox»eai3© in the total mi<srobifa population with

but obs^rroa a fluctuation in their ambers.

fetanelson ©jb ^ (1959) auggeated that in light

soils the total amber reached a naximm in spring and

BOiaetiffles in jsXoo. Aaotobp-Qtai* labseat ^rosa

vis-gin mil ©lighil^ siatlTOted sollsp but amax number©

of aitrifierB OGOurrod iji the top horiaon in summer^ In

virgin Boil^ oelluloeo was decomposed nouXdfS but in

pea1>-boa soilo decompoisition was by baoteria. Cultivation

inoroaned the total number of mieroorj^aniams and the

niMbero of nitrifying^ denitriifying sand sporeforaiin^

bacteriia and of aotinoTsycetePe

Moureaiix (19^S) reported e^tperisisntgO. data on

eesBonsa variations and activities of soil microorga-

nxBma in Xatsritlo aollSp red and brown oolluvi^ soilsi
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hydromorphio soils, rice soils and poa'^-bog soils. H©

found oloeo i^elatlonship between mlcrobiel activity anfi

soil fertility,

Frerclca end Puffe C1960) obaorved that inoresoins

the pH txom. 3.2 to 7.0 inoreaaod the counts of bactei'ia.

Sha Chang© in akicrotlora brought about by dlfrfOK^entlal

litaing was reflectod in the troatlc in ooJ^islose and organic

aatter deoompofsitlom Addition of nitrogen also increased

cellulose fiecoiapositioac

Kopotiilluw (1960) 3?o^snd thcit the uussbor of rhiao-

sphere bactojria 4a podzolio soil varied th.roughout the

vegetative period.

4. HonQ;v[Bbioti,o nit^o^en fixation and the

or^aniams concerned

S?ino£radaisy (1893) isolated the fix-at noasyialbiotio

ox^^enism iroai the soil. Ho found tjuat oorljain baoteria

havo th0 abili'^*- to fis nitrogen.

Beijerinclc (1901) i^solmtod two aerf>bio nitrogjen

fixers namely Azotobacter cbroocoouift and Agotobacter a/gile.

Fred C1918) observed that the major factor control

ling the presence of Aaotobaoter in a acil in tho U'̂ 'ion



ooncentration and noted lack of grop/th of this oTgrntsm.

pH 6.4'—6-8.
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Seiny (1919) obaorved that Asotobaoter is abundant

in soUb having an optimum pH between 7-0 end 7.8»

Meek end (1922) found that the pH tolerance

of the nitrifying organiomB Vfiried with the pH of the

soil from t^hioh they were isolated-

Starkey and S© (1938) isolated a epeoies of

Asotobacter from Indian GoilSi which fi:eed nitrogen in

very acid media. Shis orgsniom differed from the other

apooioB of the gonus and was nmod AaobobRoter indicum.

Attaon was the first to detect 3oi.ierinekiR in th®

acid Boils of Malaya* Later in Indian soilo it was found

by Starkey end Se (1939). Berx ^ ^ (1950) isolated this

organiosi from soils/of Indonesia and observed that there

wore sufficient prominent difforenoea in the charaoteriatica

of tMs organias from tJiose of Aaotobaoter*

Sttbremonoy (1958) isolated a now orgjmiam from th©

&xl soils of Kerala. According to Mm it wa© able to fix

10-14 mg. of nitrogen per gram of energy material. He

considered it as a new spociea of Agotobacter md najaed it

a® Agotobaoter Kerailnm.
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According to Bhataohax^a (1953) moro than 50 per

cent of the rice ooile in Bengal contained no Agjotobaoter,

espooiolly in the waterlogged condition.
I
I

Becking (1959) found that Beijerinolsia occurred in

aoils within th# pH ritnge 4*3 to 7«0«

Berrooah aftd SAn (1959) found that the nitrogen

fixing oapaoi^ of the atamia^ of ^i:<arinokia.. isolatoii

froa soils exesain^d froaa various part of India varied

froa 5«97 to 11,57 ssg. per graa of ^ucoae during a
i

period of one mon-^, |
!

Siilay (13S4) sisolaiioa a spsoies of nitrogeax fixing
ors®ri.sm iSroB «i© Kazi, aoUs of Eore^a. According to him

tliie org^iisia reaembl^ hoth Azetotoaotay aaS Baiioyinnkia.
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To atudy the aeaoonaX vai^aiilona in pH, water
I

eoXubXo aolta and bacterial population in Hari aoil two

auitabl© looationa abc^ut one furlong apart woro a^ooted
I

in Veolioor viXlagOy V^koai Saluk. ?ive soaplinga wero

siada and during every sapling one profile was taken £roa
i

eaoh of the looations*

fhe dates of e^plings are given belows

Firat aaaipling

Second sampling

Third sampling
f

Fourth aampling

Fifth ssoapling

Method of sampling

i^a the area 13'waterlogged for moat part of the

yeary ordinary aoKapllng laethoda could not bo adopted in

this ooae* So tho folilowing procedure woa adopted for

this pux^oae* Basiboo poles of about aix feet in length

were selected and wor^ cut longitudinal^ in^o tm halves.
I

The intemodes were rec&oved and the two halves were tied

24iih August 1964

12th Ootober 1964

lot Hovffiabor 1964

l0t Januazar 1965

12'^ 1955



Idgh-KLy wi-fch iron wires so that it fomed s hollow oyiinder

of Bix f@6t in length. One end of the tube waa ahasroened

jmd the tuhe was drivea flTo feet deop into the soil. 3?he

aoil entered the tulio and the tiibe wee then withdrawn

slovYly* thereby retaining the aoil m a eoliim inoide the

tube. 'JJho tuba drained by Jteoping it for a few

hours, %'he bamboo tubes were packed safely end transported

1» t)ie laboratoaqfo Sheroafter the tubes wore split open

iceopiJijg tlie^aoil eoli?mn intact a© shorn la l^lat© X. 'i?he

profile eharaetoristicB were studied end saniplGs from

each horiaon were collected for analyBieo

Horison differentiation based on any morphologies

charactere was found ratiier difficult. So ea*^ profile

was differentiated Into t)ireo arbitrax^y Prisons based

mainly oa texture differenoesg at the followS^fS depths,

l^rat horiaon 8 0 to 30 csa.

Second horizon a 30 to 70

SJhird horison s Below 70 em.



Sc3oyl7?tioa of -fehe •proflXea

Profile X BotIqb

Xsocation Vsiiyavoliohsm padaeekliaraa,

Vschoor villagSf Vaikoia !CalxJl£»

Kottayiam Biatyiet.

^mo XX B&rim

hooiitlon AxiJcujjiirsm psdsaekhsrsa,

Veehoor viXlag©} Vaikom ^olukB

Kotteym« Diotyiot.

Fir^t 3Rmt>llt^/3r

©mpliag was done on 24th August, 1964

wsioa %hM water was about 1 metre. Sotal rainfall

duslsi^ the jaon.tl5 w^k 539.30 i»si.

PyofilQ X (i)

liQpth (m^)

0-30

Peaogipilon

Voi^ dark greyish broim# lOXa 3/2j cjlayi

plaatio and sticky ??h0a wot? undooomposed

os'ganio matter a^)und®at| no horizon

differentiation.
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DGpth (om«)

30 - 70

Below 70

1?romQ II (i)

(cm«)

0-30

30 - 70

DoBoriutlQn

Vojjar dark greyish hrornit 10YK 3/23 clay}

rxot voj^ plastic and atiokyj a few

imdecoaijosed plant reaidUGSj horiaon

differentiation difficulty trsoes of

oorbonates.

BciTk greyj IOYB.4/I; cXciy not

ntioky and plaeticj undeeosaposed

orgeuaio xaattor leets abundmti no horizon

diffcsrontiationj carbonates xirosent.

BGfioriTi'tlon

Voxy darlE grey, 10YR 3/15 de^ loom;

undooompoood organic matter abundant;

no horizon differentiation^

Vosy dark greyiah brown, 10YR 3/25

aanOy cloy loosi; not voKgr aticky and

plG0tio; no clear trace of horizon

differentiation.
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Septh (csia>)

mow 70

21

Veapy greyish brown, 10M 3/2 j

aentiy olay losms not vei^r stieky aafi

pXastiej uiitlecompoEod orgauic matter

IO0B abundf^ts no horisoxi differentia

tion.

^6? Second Sampling

She SGoon*! sa'^plin^ was ^om on 12th Ootobor, 1364

two dBys after Bowingo field v?m thon in a puddled

oonditton, preoipitation during the month was

315»8 mm*

^rofne I (ii)

Benth (cm,)

0-30

30 - TO

'DmQt"Xi.ylton

tlarls; greyish brown, 10ZR 3/25 <^ley;

stregto of y^low dopositi plaatio and

stlosy when wet; undecompoBcd organic

matter in fairly largo amount; no clear

horison difforeutiatioiia

^asdc greyish browns 10YS 3/21 olay;

plastio and stle^ wbea wet; undecom-

i>o?3©d org^le residues lesa abtmd^tg



li'"

Eeoth () SeBoriptton

stroakes of yollow doposit; no olear

horizon differentiation.

Below 70 ' Voxy dark greyish brom, lOYR 3/2} day

lomi not veiy sticky and plastics no

horizon differentiation.

Profile XI (il)

0-30 dar)£ grey, 10YE 3/1; clay loemj

plaotio and stidsy whoa wet}

undGooiapOBGd organic matter abundonts

no horizon differentiation.

30 - 70 Dark greiy, lOYH 4/1; sandy oley loaia;

not Qtiolfys undecompoeod plant

roots loos abundemt; horizon

differentiation diffioult.

Below 70 Bark gr^, lOYH 4/IJ sandy clay loma;

undecompoeod pli^t roots absent; no

trace of horizon differentiation;

oarbonateo preomt.
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gliQ Third Snmpllng

She third sampling was done on 1st HoveiabGr, 1964»

During ampling tho seedlings wore of height about 50

Water depth vvao about 15 and t)ie total r^nfall

during I?ovember vim 220.2 mm.

Profile 1 (lii)

Eonth (cm«) Bi?aQgiption

0-30 Vojgr dark grey, 10XE 3/1 {- cloys streelcs

of yellow deposit! plaotio end sticky

ishen wet) undecompboed plant roots

abimdfsnt; horisou difrerenti&tion

difficult.

30 - 70 Voiy dark grey, 10YH 3/15 dloyj

a breaks of yellow deposit leas marked;

yndGCCEsposod orgsnio matter less

abuiadents horison differentiation

difficult.

Below 70 Dark groy, lOffi 4/1} cloy loem; no

streaka of yellow deposit^

undocofiiposed orgmio laatter

little; difficult to trace

horizons.
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Profile IX (ill)

33et)th (om« > IiGocrlT?i;ion

0-30 Voj^ dark grey; 10YE 3/1 j cloy loamj

sticky end pl'estio when wot;

und©co2ii)OBod plant roots Bbuufiant}

diffieialt to aiark the horiaone.

30 - 70 Darlc groy, 10YR 4/1} aaady day loaaj

not veary atic^ and plastic whoa wet;

no ^ear horizon differentiation.

BgIow 70 Greyish brownI lOYH 4/l8 emdy cley

loamj not very sticky end plaatioj

nndecompoeed organic matter Ima abundant;

no horizon differentiation; osrhonates

present,

2?ho Fourth SasTDling

She fourth sampling was done on 1st January 1965i*

Water was only about 15 oia. in depth and tho crop woe at

ii'rain formation stag©. Bainfall during the month of

Januai:y v;as only 3 nim.
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Profile I (Iv)

icrnm)

0-30

30 -70

2©low 70

25

DeBoriTTtion

Vo3?y dark greyish browij 10VH 3/2? day;

strODka of yellow tiepositi plaetio and

sticky when wetj . liorizon

differentiation difficult*

Very dork greyish brownt 10YS 3/2? cleyi

plastic and stlckys imdooompoBed

orgfauo matter leus; no dear aign of

horison differeatiation.

I)ark gr(^| lOffi 4/1; d^ lo^; no

streHko of yellow depooit; no signifi

cant amount of iindeoomposed organic

matter; horlson differentiation difficiilt.

Profile IX (iv)

0-30

30 - 70

Slaoks 10VS 2/1; day loam; not very

oticliar and plastloi utidecoiipo^ed

organic matter abundant; no deer

horison differentiation.

Black, 10XH 2/1; sandy day loam; not

vesy aticky and plaatio; organic matter

leaa abundant; horizon differentiation

iiifficdt.



-

Depth (cm»)

Below 70

Deaorintlon

Vei^ fiaric greyish l)rownj lOYE 3/2;

eoady clay loom; not plastic nnd etioifyj

undeoompoaed organic laatter less;

horison differentiation difficulty

carbonatea present.

3!ha ^fth Sampling

!Eho fifth BEsm})ling wes done on 12th Februax^ 1965 >

one weelc after the harveet. !Iihere wsis no rainfall during

this month.

Profile I (v)

0-30 Veiy dark greyish brown# 10YB 3/2} day}

patches of yellow deposit; plastic end

oticljy vdien wet; undecompooed organic

matter present in email ejsounta; no

horizon differentiation-

dark greyieh brown^ 10XH 3/2?

oloyf looB eaount of yellow deposit; .

undecomposed organic matter less

abundant; horizon differentiation

difficult.

30 - 70
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(6!a»)

BgIow 70

Profile II (v)

0-30

30 - 70

Below 70

SeaoylTi'feloa

Voiy Clark greyish bromt 10YB 3/2; day

loams not vQs^ otioky and pXmitio; no

yellow deposits no horis^on differentia

tion.

27

Vosy dark grey# 10YB 3/1 j cLay looxa}

;3tl5!l!3r pleotlo ^yhass erotj isndecomposed

orgauio mattes* abundi^ist} tSifficult to

tract© 3ioriz»ons.

Vory (Serk groy, lOYH 3/13 oant2y day

lOESij not vozy atioky or plastio;

'oadoaoiiposod organic matter less

abantlants liorison clifferentiation

SaS'k grey, lOYH 4/IJ oaudy ^sy loam?

not atioisy md plaatia;

uau^flomposoti organio matter not

sl^ifioiant} no horiaon

differentiation.



Methods of ffmal.vaia

As soon OS tho ss^plea were reooived in the

laboratory they wore divided into two halves. One h^f

waa used for analysis in the freoh condition. 3!he other

half waa air dried end then enalyaed.

Preparation of soil apmnlea

The soils in the fresh condition from each horizon

were nixed eeparately and samples stored sioiot in ^asa

bottles for analysis*

Portion of soil samples were also air dried end

ground in a porcelain mortar with a wooden pestle# and

passed through 2 mm. sieve ^d stored in labelled sample

bottles.

Loss of moisture on air dicing the fresh soil was

detexGiined.

Qhemieal enalysis.

1) fresh soils as well m the air

dried samples was dotexroined in soil water suspension,

using 1:2.5 eoll*¥/ater ratio. pH of tho air dried soils

28
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waa aZso found Kd using 142.5 soil:aolvent ratio

and alao in 0.01 MCaClg oolution using 1s2 eoilJ solvent
ratio (Jaolcsony I960}*

2) W&tor solttblo aaltss Wator oxtraots of the

frosh and bIt dry soils were prepared as follows.

Hundred gram of air dry aoil was shaken with 200 ail.

of v;at©r ia an ond-ovor-end ahsicins maohine for half an

hour and then kept ovomiglit. EKe supornateat liquid was

filtorod through a Buclmer funnel and ths filtrato isas

collected.

In the oa@0 of fresh soili aufficiont amount of the

fresh soil equivalent to 100 g. of air dry aoil web .

weighed out and the ealoulatod qui3iti% of water added,

taiting into account the moisture content of the fresh

aoil, to give 1i2 i3oil water i*atio. i^hls was ehateen with

water as in the of air dxiy soil and the v/ater

extracts collected.

O^h© following estiiaatione were made using tho

isater extracts.

(a) Ohlorides An aliquot of the -^ater sx-^act tos

titrjated Qijainst atrsndard silver nitrate and the ohlorid©

estimated by Mohir''s3 method (i?iper, 1950)«
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Sulphates Sulj^liate wae preoipitatGfl in the aliquot

s9 toaritua sulphat© and estimated graviaotrioally,

^^alciuag An aliquot of the extraot was treated with

10^ Bodiua hydroxide sad titrated against 0.02 K BD2A

using murexide potsdor eb indicator and the milliequiva-

lents of oaloim per litre of water extract wa^

calculated.

(d) Ma^neaiUEi? M aliquot of 'Uae @x'ld:*act wao adjusted to

r»H 10 adding asamoaium ohloride^mriraonim b^^roxide

buffer and titrated against standard 0.02 H HDtPA using

Krioohroae Black 3? indicator. From the miXliequivalents

of calcium end xaa^esium bo obtainedi the milliequivalenta

of calciua wiio aulsstraoted to get the ailliequivalenta of

ma^eBi«m«

(e) Conductivitys Blectrioal conduotivi^ was Manured

using 1:2 soil water pueponsion. In measuring the

conductivity of the fresh samplGf the qugaitity of water

added was adjusted® tslcing into account the moisture

content of tJie fresh samples to ^iv© a ls2 ooil-water

suspension.

3) Mnlyaia of fiscrapin^s fhG yellow taotlings

formed on the ©urfaco of the soil on nir drying were
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scraped. IfydTochlorio aold extract of the ecraiiings vibb

prepared and iron and aliamlnixim estimated in the extract -

standard methods (Piper, 1950).

In the exporisents to find out the toxic factors

in iaiea© soile frosh aataples were stored in open boxes

and allowed to dry and the chongeo studied#

tOhis soil filled in pots end water was added

Qveiy day. tChe thi^ uepoaita that ere fozned on the

outer surface were ©craped and analysed.

Ihe paddy seodlinga were plonted after the soluble

Baits were leached out. lOhe garowth of the plnnta wae

observed and the ph;^5iologioal changes of the loaves noted*

Microbiolo^oal atudiea

(i) 3?otgil counts ffhomton'a standard agar mediuia

and Soil extract agar laediusi were lised for determining t

total count. Shoraton^o medium hmd the following

composition.

Dipotaaaiua phoaphat© - 1.00 g.

PotaoBiua nitrate - 0.50 g.

Magnesium sulphate - .0.20 g.
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Caloiua chloride - 0.10 g.

Sodim ohlorido - 0.10 g.

jPerrio oliloridQ - traco

Asparagin - 0.50 g.

Mannitol - 1.00 g.

Agar - 15.00 g.

Water - 1000.00 ml.

Soil extract agar laodium had the following

eoapoQitloa.
* I

Ager - 12.50 g.

OluoooQ - 1.00 g.

DipotaBoluia phosphate - 0.50 g.

Soil extract (stock) - 100.00 lal.

Water - 900.00 e1.

Preparation of atoo^ aolution

This was prepared by heating 1000 g. of garden

soil with 1000 lal. of tap water in the autoclave for 30

minutoe. A small amount of calciu&i carbonate v9bb added

EJid th© whole was filtered tlirou^ a double paper filter,

100 ml. of i^e dear extract was teken for the prepara

tion of medium*
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pH was ad;jiaa1iod to 7.4 end iih© msdixca aterillzed

at 15 pounds preesuro for 30 minutofi*

She ooilii were plated in the medim at 1510,000

dilution in four roplications and ineutetsd for 7 deya at

30®0. ^h© number of colonies developing in each plate i

waa counted. ^
\̂

(ii) Isolation and atudy of nitrojgcn fixing

Ashby's mennitol phoaphato sgei* medium was used for

this purpose. OJiio siediuja had the following composition.

Magneoium sulphate
o

,•
5So

Monopotassim phosphGte 0.20 g.

Bodium chloride «• 0.20

Calcium oulnhate - 0.10 0-

Calcium oarbonata

•

o
o

€•

Mannitol 10.00

Sio til.lod water - 1000.00 ml*

^h© soils were plated in th© slediuai at 'ls10,000

dilution, in four replications and incubated for 7 '3ayo

at SO '̂c m above, a® mltwQQ were purified by repeated



plating and aoleotiMs well growing good colonies until
\ •

3?uro culture© were obtained.

(iii) MemholOi^ioBl features

She morphological features of th© isolated strains

were studied ^ standard methods,

(iv) Hitro^mi fiEin^sc canaoilgy

$h© nitrogen fixing capacity of the isolated

strains ms determined in Ashby's mannitdl phosphate

medium (liquid)•

25 ml. ct the sterile siedia was inocolated with a

loopful of -tdiQ g3ro?3th and 3,n<n*b©ted at 30®0 for SI doys

with four replications including the oontrol. 5?he

nitrogen content of the liquid media after incubation was

deterrained by the K^eldahl^s nethod®,

34
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VGriation In qoIX yaotion at dlffermit perloda

®ho pH q£ the aoll esmpiea colXeoteS at different

P»iod9 during tho oowio of the present ijr^rostigation fiiro

giYon in fatelea I and XI* It will b© aeon from th©

remilts that th© 3oil0 from t}i« different horii&ons of the'

same profile show morlced vaa'iation in their pH v^nes.

^30 the two profiles differ widely regarde the pH of

the soils,

^he pH of the snrfaoe @oiXa of profile I aeriea

when detersined on the fresh QMple varies from 3.7 to 6,9

depending on th© time of collection. On sir dsrying the

pH Values decrease eoi^iderahly# the v^ues ranging from

fhe soils of the lower l^ers are sonersHy

neutral in reao^ionf and there is considerable reduction

in their pH values on air dicing* Sowevor* the fall la

pH of the soils of t2ie lower horizon due to air drying

is not m sharp as that o^erved in the case of the

eurfaoo soil aeisplea,

$ho soils of profile XI series have generally a

higher pH value. For surface soils in the fresh condition
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SAHiE I

of soil isa^plos at differmt 7>GriodB

?:rofiXe X Beriee

^Tesh samples Air dried sample©
Date of

Colleotion 0-30 30»70 Solow 0«-30 30-70
era. CBm 70 cm. cm» <3m. 70

24th August 5-9 5.0 6.1 5.5 4.S 5.9

12th October 5«7 5.9 €^3 5.3 5.7 6»4

lot Hovaaber 6.9 6.9 6,9 3.0 3.7 6»0

Ist ^iGnuaiar 3«7 5.0 6.5 3.6 4.1 5.0

12th ^ebruaty 3.7 5.2 606 3.2 4.9 6.0

ggoffwgssgBaeaswaqaatttsttssgaaasjirascifflTagwg^srTraisfflsstssgsaaaagaBBigggaaaqtsaggtgTa^gaageaasgatgtgaigasasafciggsgsags
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the pH varies from 5*2 to 7.1. Air drying oauses th© pH

values to deoroaBo and vaxy from 3.3 to 5.8« ShauSf in the

oaoQ of "both the profiles, th© pH valuoa of the air dried

ourfao© 3oil0 aro idoatic?^. In profile XX eeries tho

soils or© elic^itly allE^ine in roaction at th© bottoia.

2fhe profile colloctod during -^e month of February records

a pH of 3.0 for th© bottom leyer.

?he rooults recorded in ^Cables X and XI show that

th© fresh soil smploa collected during th© month of

November are neutr^ in roBCtion« But those samples have

vexy low pH valueis on air dx^rine. 5Ehus, it is observed

that the soil QEsples having veiy high pH v^ueia in the

field conditions record a vex^ shai^p decroaa© in pE when

air dried, fhe Goils of the different horizons in a

profile ahow laarked differences in pH. difference

in pH between different horiaona la very clearly manifested

on air da:^ing the soil*

She pE of tho soil sospleo doterrained in 0.1 H

iCCSL end in 0.01 MCaC^g are giv^ai in febloe IXI and IV.

O^he pH valucB determined in salt aolution ond those

determined in ao'll \mtor suspension do not differ widely

for most of the soil Qozaples.
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i;ablb XXX

ttH ot soil at different Beriofia

(pli - *1ctGmine?l in csQ^t sslutions)

1?yofil^ X sorieg

\ •

>H i'rt 0.1 If s:c3. in 0,01 H
I)ato of

Oolloction

ssssssssstssssxss

0-30 30-70 Selow 0-30 30-70
70 cbs. ee^. oiB«

ssgFgTStggsgggnt'^gff^gggM^gJgg^JB^^M^^tgaefwrgegagggisagrBgggmsaarrtti

70 (sa.
ggK«aggsggsgagg

24tli August 5.3 4.8 5.3 4.0 4.3 5.3

12th Ootoboy 4.2 5.2 6.0 3.5 5.2 5.9

1st Hovsatier 3.0 3.6 5.9 3.0 3.5 5.7

1st Jsaiuasy 3.4 3.5 4.7 3.3 3.4 4. 4

12th ffetoruiiTy 3.2 4.8 5.8 3.2 4.7 5.9

"'gg«=g^"'=='ai«'=«==g'!aBafS3gtt8 '7:T^^^BrfffrjLggrffiT^ffFn"r''^-^^- ;ssss

CO
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>. A- X.

gABX-B XY

t>H Of soil Gamt?lea aii fiifformt poriofia

(pH — flGbenaisiGd in salt solationa)

Profile IT. iaeglQst

y^y^yB«g'^<w?^tw«~BMgegtgtt»f!ga3g«g3igamag5a3iBgKB}azags:aastS£«»gsgs^gr«ig«»sssgg!ieg«st3g3aasggsttssB:cgccgae^tt;

3?H tn 0.1 H sea pH in 0.01 M Cad,,
2)at>0 o£

CollGoislon 0-30 30-70 Below
/O 0^*

0*'30
m.m

0Hk (•*» «*•«»*

30-70
cm.

Below
ifo

' —*»i—»Hf f>, »»• •»• •« •»! -« yil

24th August 4.9 5.2 5.8 4.5 4.3 e #

12th October 5.3 6.3 6.5 5.3 5.0 6.1

l8t Ko'^mbov 3.0 5.4 6.0 3.1 5.5 5.9

t0t oahiiaX''y J>aS 5.5 7.0 5.0 5.4 6.8

4«6 (S.9 6.8 4.5 6.7 6.0

gssstss*gggsaa;2:saiasgsaag{sgg; ssgtgcisatssggttSEtassaissAi SBSRa ;sttgs3a?sig3tgusatgrsa£s
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2. Variation In wator aoluble Bsltg at difforeat perioda

Shtt variation in the conductivity of tho soU.

easaplea oolloctod at different periods ar© given in Sables

V £md 71. Tho conductivity valuoa are fotind to depend on

the 0oilff tho eeaaoa end tho horizon* coziduotivity

of the water extmets of th© soil ahows that the soUb

are slighifly aialine In nature, ^ho soluble salt content

of th© soai0 is comparatively hi^.

She profiles collected during the month of

November record ainimm conductivl% values for all tho

throe horiaoaa when they are, freah. She conductivity

values of tho aamplea colleoted during other periods are

altaoat idontioal*

\Vh0a the ©oil sataplos are air dried, the samples

colleoted during tho month of Kovmber give the highest

oonduoti'(^1^ values• 50he saisplos collected at different

periods differ wid<^2r in their total soluble salts, when

the samplea are sir. dried. 2he conductivity values of

air dried samplea var^ from-8.5 to 15.0 m»mhoa./cm«

Water ooiubio oalcius content waa determined on

boi^ freah and air ds^y aamples and the resultB are

given in tables VXX and VXXI. Tfrn caXclust
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stg«a<caEJ»:*»»gr:g>ie

30ate of
Golleotlon

CKtKtt

T"

gjlBLS V

ConfiuotlTilar of aoiX eami^es at di^fermt peyiods

Profild X sdrlaa

tttSR

IPveBh Qmpl^B
le&jgiar.eJS'uimaiSJjw.irjMggsaatstagicmamfMqrairaaBgffiuaaa

Air G^led aaonles
»IW'

B^:
70

0-30 30-70 Beaow 0-30 3^-70
a&m cm* 70 cm. m. <!e2.

24th Ayguat 4-S 4.5 4.6 9.5 n.o 15»0

12th. Ootober 4.0 4.5 4.0 9.5 12.0 1S.0

t»t Hovomber a.t> 3.6 3.2 14.0 15.0 11.0

l8t Jsflwaxy 4.0 15.5 5.5 8.5 13.0 i;3i0

12th FebrttBiry 5-0 4.5 4.0 9.0 12.0 18.0
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SABLE VX

Coiiduotiinty of soil saiai>leB afc dit£oron^ Tieriods

Profile XI Qosdea

-f •

Freah samples
Date of •»—.»-MM •>! —^-nntw. Mill tw^—M »—*•.*•

Golleotion 0-30 10-70 Below
om« 70 cm«

:agitasgiMCBrg-'iy:ssag:

Air dried sa^^plod

0-30 30-70
cm.

Bcaow
70

^•yg gg!.-^ grg 8SS5SS3ES55I

24th August 4.5 4.2 4.0 12.0 12.0 11.0

IS^h October 2.6 2.6 2.6 5.3 6.4 -6.8

l8t HoyeabesT 2.8 2.4 2.5 15.0 14.0 13.0

1st ^antaas^ 4.0 3.6 3.2 6.5 9.0 8.0

12tli r©brUGi27 4.5 4.5 4.5 9.0 lOoO 10,0

cagtsgaeigsssstfsgasgattg^g^gsgssgaggg rT** I'TSTff^^'^^t^^rTT

r-

C;;-
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TAB5B VXX
✓

Water soluble GrIqx^ei gotttent of Qoi.X BasmXQB at &±fteTtm-t periods

(BiG{^^/lltro of water oxtraot)

Profile I i3OT5.es

agsgsssrsaasestsststsgcssgssasagtsistaacasgaassatg;

2ate of
CollGotioix 0-30

csi«

^QQh esmpies

30^70
csn.

Below
70 mm

tBgrattssggsr:g»ga:»gas;

Air dried ssaplcs

0-30 30-70
cm. 70 ej.

astggasssKagrtsg; sgg:a?BBi«asgtasgmgmassggateag=£a«affKnr«~sftimirjajef^«Tfr»-s>eggg»tftt>r!~e-g»«^iryygB»--s*y««'^

24th August 5« 32 ia,5i 17. 31 5.,91 19.63 17.23

12th October 9. 21 10.70 18.99 .14 10.92 19.03

lot lioveabor 13. S9 15-24 9. 51 13..83 15.25 9.46

let Januaiy 3.50 14-00 15. 80 3..59 13.90 15.70

12th ^ebruaiy 6p 54 12.75 12. 83 6..56 12.i35 12.85

igasaajsmaasaggasgaasgayssogaagessgsasagagnsgsnsacsg:^
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>

oontent fluotuatos wid«ly and does not follow any definito

pattern of variation. The oaloiiia content of th© soils in

the second horitson ds? hi^or than that of the soils froia

the other two horisons in nest cases.

In Sables IX and X are given the water soluble
f

aagnoifiuii content of the fresh sad air da^y scfflinXeap.

Stegaesina content of the soils le higher than th© oalcim

content. As in the eeiae of the c&lciua oontent the

aagnesiUEi content of the aanples also vaxles widely and

no definite trend ia noticed in its seasonal variation.

$he magnesiuB content is store in the lower horisons than

in the surface layers*

A fairly good afioant of clilorido is present in all

the profiles ooliooted et differant seasons, fables XI

and XII give the data regarding the chloride content of

the fresh and air dacy soils» collected at different

seasons, fhe lower horizons are comparatively ric^ in

Chlorides. It is also observed -tiiat the Oiloride content

does not c^preciably vaay as a x*esult of adr ds^ying.

She water soluble sulphate content fluctuates from

soason to season. The sulphate content is invariably

higher then the oJilorlde oontent in the case of air dry

soil. On air drying* the water soluble sulphate of laie

46
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IX

Water golabl© magneainBi content o£ aoil aamT^los at

(ae^./litre of water extract)

ProfilG I aoriea

Date of
oolleotion

aasasscgBgtreffitgggagawaareigggsaag

freah samples

0-30
m*

30-70
cm.

Below
70 m*

issscBSsstccflsCiiMiiiiCTSsacMgyjTiiStt

24th August

12th October

lot Hovceiber

l0t Januai^

12th February

15-35

4.61

30.00

13.51

21.30

26.52

10.20

36.52

25.49

13.63

26.91

8.90

15.37

38.97

34.86

mcaBasmsrgstssasgss

Air dried samples

0-30 30-70 Below

^sussssiSKcsasssssssss:s:

15.45
(

4.54

30.06

13.43

21.28

26.79

10.00

36.73

25.29

13.52

sapssscss

26.80

15.49

<>9

r -v >- > [
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Watg^r soluble QMfiogim content of aoiX samples at different pfiyiote

(aog^./litre of water extract)

Profile II serioa

gsaasisgss:s»ssasasgsgtgtr*TW

fete of
oollectiou

sagpagaBsagw;

WTcnh. aeaaples
srrag:saisatw.t;:B8aiBMaK.gssg!c«gggsa;aaccBgs:ss

Air dried s^plo©

0«30.
m*

30-70
Gsa.

Below
70 ca.

0-30
Cm.m

30-70
on. 70 csi.

asagggsssasggisgssssgacas;

24i^ August 25.78 26.91 29.21 25.90 26.89 29.5t

12th October 4.52 23.00 16.23 4.77 22.73 15*78

1st Uovember 36.01 18.92 15.31 36.62 19.19 15.42

l0t Jsauaisy 8.23 20.00 3.98 8.47 20.04 4.13

12th S'ebrusi^ 17.89 13.58 16.21 17.95 13.81 15.96

]gflHa»yfff;-Mf:B~ys8P-.-!i»iw-!gg'8flgg8aiggigieagmaagag!ggBgaa;

•

GO



'

!gASI>3 XI

OhlGgide co&feg>nb of ooiX RSBialea at difCez^ent t>eriods

(lasq./Xitre of water exti'&Gt)

Profile 1 g^riea

iJate of
Prosh sssiT>le0 Air dried sasiT^l^is

n mtv

sacgagso

collection 0-30 30-70
cm.

Below
70 <si.

0-^0
cm.

30-70
cm.

BoIotj
70 cn.

24th iU^^ust 26.03 38.51 28.11 26.13 38.64 20.41

12tli Ootobor 51.20 68.13 82.72 51.13 68.17 82.97

list ^0vaster 34.60 56.65 50.00 34.68 56.65 42.72

lat 49.21 82.31 72.31 49.33 82.79 72*78

12th Pol>TTiary 53.45 75.71 73.50 53.44 75.68 73.48

SSRBtS! nretaaagsgQgaBgggsasi ir:as:ssss»8sss:s:9=sa3:siss:sc;s

CO
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!gABLE XII

Caiogiae Qontim-^ of BOil SEmoXoo at aifferoni; nerlodo

{mc{|«Aitr© of water sxtraci;)

Profile II series

^alJO o£
eolleotioa

24th Ataguat

12th Ootohor

lot Hovemher

l3t

12th ]?el3rusry

sstsssas

jlreah saapies

0-30 30-70
Oslo 021.

sssssssssssscss^sanssscssi

3elow
70 csi-

ssssssssss

Air arxGd esiaj?xes

0-30
cm*

30-70
csi.

Boloi?
TO OiUc

35.92 44.50 50.97 36-35 44.32 51.13

19.91 67.53 52.89 19.86 67.13 53. IS

43.00 49.21 21.42 43.05 49.77 21.53

37.00 39.11 51.00 35.90 39.13 51.0,5

46.81 56.89 66.91 46.78 67.00 67.00

err

O

•%
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soil oonsideralily ino^oases aa Boen from ^aKLes XXXI smd

XIV, It mosr be noted that tho samples collooted during

the month of November er© ver^ rich in sulphur coiapoundQ

as evident farom tho sulphate oontont of tho sir ^vg

QwnlQBm Shis phonomonon is mor@ marked in the case of

surface soil snmplea.

Tables XV and XVI give the relation betwe^ the pH

values and sulphate contents of soil samples oolleoted at

different periods. It is observed that the samples rich

in sulphate show high aoiditsr. It is particularly evident

in the samples collected during Hoveaber.

3. gQxic factors in orgenio soils

It is a common observation that when the fields in

tJiis region get dried, a yellowish white incrustation is

formed on the aurfece (Plate 21). iThe auaeface soils of

all the profSJlee on air drying are ^so covered with a

similar incrustation. ?ifhen these acid soils were kept in

pots and watered every day, tho dissolved salts get

leached out through pores mid get deposited on the -

outer surfsoe of the pots, ^late IXI shows the deposit

00 formed on the outer surface of a pot containing tho

soil. $he coiaposition of the material deposited on the
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S?ABL}S mi

Waiior aoluble aulnhatQ content o£ soil aamDloa at dlfforont ptsriofla

(moq»/litre of water ©street)

Profile I series

jsffiasctgasaKggsgggassgataassssas: gffitsfgsauagi^ggsg saasc—.an3asgagaaa3agtgasiittz=«?sg~^g;fTwi'~~Tgp-iffg;«ggy>ff~;'»f3j»-~w^ty«»^i^

Fresh asmplea Air dired oaaples
Date of

eolleotion 0-30
cs«

30-70
cm, .

3eIow
70 cm.

0-30
em*

30-70 Below
cm. 70 m,

saasgfgegsagcaecusaaasggsag

24th August 2. 60 54. 45 59. 16 12. 42 111. 90 174.60

12th October 42. 80 77. 09 42. 81 102. 00 157. 00 43.81

1st Hoveaiber 23.07 10.71 14. 00 137. 70 129. 70 83.81

l3t JaJiuary 43. 63 34. 83 14. 86 95. 06 100. 70 9f%17

12th I'obruary 10.02 23. 77 20. 65 38. 19 91. 62 95.94

xs: asai3aes=gggt=gq-a=ai??g!a-gp>ff.ff7r{:g^»>>~^;
SSSi

"V '3?!^ i

ox
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gABLB XIV

Wo.tor BoXuble sulphate conteat ot goiX aamplca at different pGrioda

(sioq./litre of water extract)
/

Profile XI aerieg

Kate of
collectioa 0-30

cm.

Fresh SGiaploJs Air dried Gaapios

30-70 Below 0-30 30-70 Belo^
cm« 70 <sam oa. <ss» 70 cm.

24th Auguat 40»09 14. 66 9..04 118.60 102.00 63.28

12th Ootobor 37.05 28. 51 27..13 120.50 62.81 34.04

1st Hoveaber 14. S4 11. 53 11..53 139.90 49.50 40.09

lot Januai^r 13.52 23. 60 10..01 53.61 88.62 46.57

12th Februaiy 13.01 19.32 29-.96 57.94 59.95 Oa»92

ssmt :»»a:.aBaapaMB«aroggaB

OT
CO
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outsjp Burfaoo of 'fcho poli siaidioS and i'fe is founfl ths'fe
il3 is identieBl with that of the incrustation formed oa

tha siuffao® in the field. 2he anslyain of this materiea

iB given in Sahle XVII. It will be sesn that the sulphate
content is very high and ttet iron and sluminium are

present in omounto sufficient to cause acute toxicl-^ to
plant growth. After the soils in the pote are thorouglily
laaohed. It wse obsonred tJiat paddy seedlinga grow voxy

well in th©mt whorsas in rnileeohed soils they graduslly
^ilt sand ultimataly die#

4. Tnriiitien In the toti^ baoteylal count nt
tllfferent i^eyiote

5fh® tot^ tectoriel coxmt of tha different saaplea

RTC ^vsn in feblsa X^XXI XlXo

5?iic total ceimt of mloroorg^isma in tho soils is

rather low eapeoielly when there la no crop the land
is under water* S5ms tli6 asaples oollooted in the month

of AiigUBt are vos^ poor in miorobial activity. Sut the
total count increases gradu^ly. 'i^he ossples collocted

during the month of Kovember and Jsnnai^ have a high

bactcrial count.
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7fa-lation in baettf^yial i3or.^atica ct soilc ccLleote^ at dl.ffQr&at ^srXoas

Profile X serioa

0 - 30 GSki,
cgrrr*—'•*^r--r

30 - 70 cm. Below 70 C2i»

oollsateSft fv-ah tnotal couat g || fotal eomt |"®f TofeiL flcsutitireab x ^ean (^^ixiiona/s.) goiia (siD-lions/g.);S (miliionVe.) ^

24th Aijgust 5»9

iSth Oeto'b&i^ "5-7

let Ho*v-€mbe3.^ 6-9

let O'eiiuai^ 3.7

12th S'ebrusa?^ 3« 7

0» 44

A

3»35

1.15

0.70

escetss ussss£sssausss::s>st

5-0

a.9

5.0

5«2

0*38

0.51

4- 42

2.10

0»81
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6.5

6o9

6.5

6.6

1«21
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4.91

8.20

1.60
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Tnyja-feion in bao-feerial pmalf^tioa of no Us eoXlacteifl n't

.ag«taCTCTffi-ffnr-iBrgfl-'-^iTtrf:^.:ssggaKgaRS»a^assBagsH!C^wsata^i^ 70 3Si.
0 «* 30 -• —

pH of sotBl aoimfiSato of Yiii o:f' rt. j A
oolleatlon g oosmt Olotal <Jomt S U /*VUt2X i^V7 WJ4 Wwja. i;Kii.s^') KS5 (aiS»s/&) St {•«««»/«.)

s.oo

3.98

6.80

0.90

— —.-"—-s-asssssarsssaiiissssaistSK—
S--5-—=tsrEttJsa=5Ka;=sssw=as='s=—

» ssccss;!aBS3t53SS®MSSfi:ic*=~®®5stts«cs»isa:ss^rs—c: — —

24tli AUt^^Jst 5.8 0.23 6.5 1.53 7.1

12th October 6.7 1»26 6.7 U24 7.0

let Hovemb©r 7.1 4.81 7.0 4.67 7.2

1st 6ea 8<.40 6,0 7.60 7.7

12tlt 3*'^ 0.8a 7b ^ -2.90 8.0
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Although th© population does not vary otriotly

wiiai the pHp there axn>GarB to he aom© correlation between
pH and total couato IJho sampleB which are neutral in
reaction are fairly rich in miorobi^ activity, ^l^he total
comt also inoreaBes with depth. Fungi are found to
predOTsinste in the upper layersf where m bacteria
predominate in the lowor horlsonB.

5. Moyphologienl foaturea and nitrogen fixing
<^Anacity Of i0Qlf^tg>d etmins

/

Piaeiented strain

Shape

Bizo

Motill'te'

Gr^ reaction

Cocci

2x2 ah 3x3

Actively motile

(Sr^aa ne^tive

Honpi^eated strain

Shape

Si2;e

motiillgr

Gram reaction

Cocci or diplococci

2x3 or 3x3/u

Mghly motile

Gram nea:ativo
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Hltiro^en fi^ng ORpaoi-fer

Pigaented strain

Honj>igmeuted stamin

11.80 m^»/g. of euorpQ©

in 21 days in liquid media

14.21 s@ra./g. of auoroso

in 21 days in liquid media<
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fhoTtt ie ft eoatmon balief astaag otaltivatora i& thl«

region that crop yieXda are far more influenced by

@oa@on3 thm by appdloation of fertiXisors or mothoas of

oultivation^ P^esumablyt oJiemioal properties of tho

0oil0 Of this region are tntlmnmd to a vc^y large

0©a3ura by Qot^onal changes. Xt is* thoreforet only

appropriate to esa»ine tho extent to which peasona exert

their influence on chemical propex^iea of i^e soil*

S^e liioiting factors to orop production in acid

sulphate sollsy according to moommn (1363) are soil

aoidi-^, toxioity of iron and aluminiuai zmd poor physical

soil condition, ^e extent to which tliese ftactoars are

influenced by changing seasonst as re^erds Kuttanad acid

soilSt will be evident froH the results of the present

study*

1. Profile eharacters aaid aeasoaal ohan^i^QS

^ith a view to examining how far the physical soil

conditions mo affected by changing seasons, two series

of profiles were t^en fro* t«© representative locolities

in the area* lEhere appoiars to be no dear distinction



b^tweaa the horizons of tho profilA« fhe

profiler ODuld b« divided into different horisons only on

the basis of textoral (dtasolfioation. She upper XayexQ

are deeper in colour tium tho lower Xnarora wMoh indioatea

that the lower layers hare Kore deoosposod orgonio aatter

whoreas the upper layera are rich in undecoapooed orgeaiio

matter. Alsot the soils of the upper layers ore predoiti-*

ntmtly oOLayoy, more plc^tlo and stlolsy. fhe lower layers
/

are relatively leas stiolsy and eand^* ^ho upper layers

contain streams of yellow depositsy tho streaks beooaing

inoroiasin^y conspicuous when the soils are dxy«

As fx&r as lOie norphologloal characters of the

profiles ore i^noemedi it i^pears tliat these charaotera

are praoticolly uninfluenced by oliangos in season*

Howevor^ the ohemiool oharactors are altered by seosonsl

changes* S^is indicates that the inorganic constituwitB

of the soil vary with tho season^ while the organic

portions which contribute to the zaoirphology undergoes

vezy little change.

2* Soil reaction

tDhe nature of t^drogen ions in Krarl soils has been

studied by saany woi^exs* Sphere appears to be some
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n&. 1

Crraph showing tho Tarlation in pH of
fresh soil oanple^ at different periods

(Profile X ocries)

Fig. 2

Graph showing the varlatioa in pH of
frosh ooil oeaplos at different periods

(2?rofilo H aeriea)
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Graph showing tha Tai?iatlon in pH of
freah soil saaploa at difforeni; perioda

(Profile I oorics)

2

Graph showing tho Tariation in pH of
frosh soil Bfiiaplea at different periods ^

(Profilo II aeriea)
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ns* 3

Graph showing *feh# variation in pH ot
sir dried!soil soaplos at different period#

(Profile X aeries)

i&m 4

Graph showing ths variation in pH of
air driod soil 0£sax>lei3 at di;Cf©r<mt periods

(Profiio XX series)
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oon-ferov^ray roearding th« aature of th« aoidlty of thQS«

ooila. :PillQy and SubraoioniaH (1930) attril>uted tlile to

the Uydrolyelo of siata w3iil« Iyer (1928) traced ita

origm to tho prosenoft of organic aoids. Nair (1945}

has reported tJmt the pH of the Kari soils is dopendent

on thoir organic i»attor oontont. According to SUbraoonoy

(1947) tho hi^ acidit^T of theae ooils is the result of

oxidation of sulphur oonpomds proaout in the aoll*

A vary peculiar foature of thaao soils is idint the

t^par layears are hi^ily acidic while the lovrer layera are

alsioat neutral and in ao&e cases olightly alkaline* 3!he

lower layears are prodociinan'KLy rich in carbonates and

thorofore it would appoor tliat the neutral or even alicaline

reaction of the soils of the lower horizons is duo to. the

proaenoe of the carbonate coapounda*

t^e fresh aams^oa are aliaoat neutral in reaction

while on air dr^ng iOiere ia considerable fall in pH.

1 to 4). 3!hi0 appears to be in agre^ent wi^ the

observation of l£oor»ann (1963) that acid sulphate aoila

upon drainage imd aeration show a definite and serere

acidification due to the oxidation of sulphides which

lead the foraatlon of aulphuric acid.
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Seasonal variations in pH are voiy pronounoed

espooictlly in porlodicelly inundatod limde like rioe

fields. IJuring inundation pH valuos increao© gradually,

ovontually roaching closo to noutaral wheroaa during th©

d3?y period whioh follow0| thoy drop quickly* 2hu0 the pH

as such its not a dooiding ohnraotoristio for these aoilo

in the field. However, th© difference between the pH of

the d3?3r and wet mterial nay give a fairly oatisfaotoxy

ostiaato of tlie potential acidity of those ©oils

(Hoorinann, 1963)-

It is evident from the roaultB that seasons do

exert considerable influence on the ohemicel properties

of soilsp It has been a common 03:p0Jrf.0nce that wJi«n the

o3Pop is harvested during Hovomber or Bocesiber the yields

ai^e good. But if l^e harvesting period esiteude to

r'ebruary-Harch, the yields are very poor.

It will be Been from Sables I and II tliat the

surface soils from both th© profiles collected during

Hovember are hif^ily acidic in reaotioa when they are air

dried. When these soils ai'e freah, their pH values

indicate tliat they are ne^ly neutrel. ^Chore is thus a

wide difference in tSic pH vEluea of fresh and air dry
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eoila in November. 2hQ fall in pH on air drying ia not

so sharp for the aoilo oolleoted at other periods. In

other words the difference in pB betwoan freah end air

dDpy Qoiln is graatost in November, thereafter the soils

are acidic even in the field condition* Shia indicates

that by November the soil acidity has increased and during

the following dry montha^ the acidity which was potential

till then, Bianifeste itself completely, soils which

were apparently neutral till November were potentially

doidici BO indicated by the pH of the dry soil. Shus,

after Noveiaber, there is a sudden menifestation of soil

acidity in the surface layers. Under an eptiiaua soil

reaction plants can grow well, but when there is a sudden

foil in pH, and that too within s short interval, the

plants will not bo able to survive auch a drastic change in

soil reaction, md the result will be. progressive wilting.

According to Mooraiann (I363) a very high concentration of

hydrogen ions such as can be found in the oxidised top

layers of newly reclaimed and drained mud t^ays can causa

physical damage to plants. Ho points out tJmt -ttiere are

several instances in whi<^ the ;junction of root and steai

hm been practically severed by the acid. In such cases,

the roots laay still be alive ^xereas the above ground

parts have died.
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In nomal cultivation praotioos that ar© prevalent
in tho aroav it hocomes noocasary to dry the soil during
oortain apeoifio periods of orop grovrth* At tho trana-

planting otoge, for inetanco, the fields are allowed to

drsr for brining about better aeration and rooting.

Oonaequentlyy *aiia operation leads to a considerable fall

in pH. Xn oircumBtanoQB whore fresh water io available,
this newly developed acidil^ ooUId bo leached av?ay by

thorough washing. However, such a posaibililiy is reniote,
under conditions preimiling in the field; particularly
where tho fields are centrally situated in extensive

blocka of areas vaxying from 300 to 700 aoroe and vihm

the water has to come from riveare tliroug^ tho eiirroutiding
fields. 9?hua, at certain periods during orop growth, the
acidilQr is bound to shoot up and cause dasasge to the crop.
A (a.uo to tho solution of thia vexed problem could be

obtained from the results of thiia present investigation.

As has i^roady been pointed out, the difference

between pH of the fresh and air diy soils is aaxiciuia in

Hovember ^d at other periods tlie difference is compara
tively very small. It would, therefore, appear that tho

soil is poteutifiaiy very acidic in November even thou^
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„-•« ^ nho^sinir the vcyiation In pH ofBir- <*riea soil Boaples as ilotermined in (iif;CQreaiJ media

(Profile I sariOS)
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Graph showing the vatla-ision in pH of
air driod soli QoiaplQo ari dotoxsjinod in diffisranl; saedia

(Profil© XI aeries)
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th« pH of the froah soil iudloatea it to bo noarly noutraX*

Ehio poteatial aoldity iSt thorofore, bound to revosa

itself ooapletoly durizig dry 00ason0 following November

end this io found to bo so, m judged from the oxporl-

mental results* l^horofor^t it would i^pear to be safe

to adjust tlie planting time" in suoh a way as to complete

the harvest by Kovaazber-DsoeQbor, If the plants do not

mature before Hovemberi the ohtmcea of wilting will bo

vexy ^eet, as tlie potential acidity will be released

during the diy seaaon following Kovenber. Thus, if the

haiVGst period coaes during Pobruasy-Maroh, the ohanoes

are tiiat the plants would already have been suAj^eoted to

the harmful effects of hi^ acidity and consequaitly the

yield will be poor* Shis conclusion arrived at on the

basis of the data obtained from the present study is in -

coEiplete agreement with the oti^tivators* experience that

if the harvesting period is in Februaxy-Moxch, the yield

is poort whereas j if it is in Koveaber-Becemberi the yield'

is good.

It will bo seen from tlie results in tOablea X? and

XVI that tiie pH ^d sulphate content are negatively

correlated. When the pH is low» the sulphate content is

found to be high. Shis should be so beoguse the acidity
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la th© of osifiatioa of sulphur compounds prosont

in feh© BoU. ih© oxidation of sulphur compound© loads

^ the production of aiilphurio ECid ^d consoquont

inoro^o in the sulphate content®

ae pH of tho air dried ata^plos m detorminod in

soil water oufspeasion fmd in soil-sialt solution aysteiSB

do not differ aa^ifioantly (^ig- 5 Sonerally

in moat soils thoa® two vaaues differ approciably.

Eowevori in tha proaont study euoh a phonoamon ia IOO0

noticed*

3. Sotal soluble Ofalts

la a study of the tidoX influences in the area,

VBidyanathan (1958) found that thorc I0 m ©hb-tldc

during laio month of Hovember. ThB sea rises and conse

quently thor® is a pressure exerted in the entire

Kuttanad area which might ©ventu^ly load to the CQpillary

ris© of thQ suhaoil salts to the ©urface# 2ho plants

are quit© suecoptihle to this chaoJgo in total aoluhl©

SEsltB if thoy are at their tender ege or at tlie floworing

etcgo.
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Granh showing the variation in conduc1;ivl1;ar ot
:£rmh soil ©araplcjs at different pcriofla

(Profile X aerieo)

8 •

Graph shOivlng the variation in contluc tiiviVo^
'fresh aoil amiileB ab different periods

(i'roifile XI eerios)
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Graph showing the variation in conductivity of
dried soil sasaplee at different periods

(Profile I sex-ies)

Fig. 10 ^

Graph ehowing the veriation in conductivity of
sir dried aoil eamples at different periods

(Profile XX sqvIqb)
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2h© res«ll3 of tliis study aro In egreoment with

tho experienoo of the cultivators ttet tho planting or

flowering stage shotCLd not be during tho month of

Hovembor.

On a coaparisoa of t)io olilorid© and sulphate

contents it will bo ©oon that tlio ohlorido content ia

praotloally unaffeotod on air asking th® soil, wheroaa

th© sulphate content inoroasos eoneidorably,, fyom the

resulte of this investigation (E'ig. 6 to 10) it csn bo

aoen that tlio conductivity inoreaoes on air dicing. It

would tlms appear that th(5 increase in conduotivi1?y on

air drs^ing th© aoil might poasibly be due to th© increase

in sulphate content. She increase in sulphate content

according to Subrsaoni^y (1956) is th© result of oxidation

of sulphur coiapounfls present in the soil when it ia air

diricd,

Aa regards th© variation in the vvator soluble

calcium content, the results obtained ohow that tho aurfsc®

soils of both th© series of profiles conta^in the aaxiaum

amount of oalciu:a in tho saonth of Hovesaber. However, no

definite pattern regarding the Be^onal variations in th©

caiciuia content emerges froa the rcsialta obtained. In

both the profiles, the CBloiua content is greater in the

lower horizons*
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$h© variatioaxs in tho magttesiua contmls of the

^ soila aro isenerally siailar to those obsorved in th© oaso

Qt calcim. maguosium content is alwa^ foimd to be

higlier thGsn the caloita contont.

1_, Results given in toblos XI mid XII ahow that nil

tho soils contain Tcacgr lor^o amounts of chlorido. 2!hi8

^ might possibly be the roault of frequent inundation of

the lands with sea ^ator* It is also seen that the

ohlorldo oonteat ie greateat in the middle horiaoa of tho

profiles. 5!he values of conductivity and total soluble

salts would suggest that these soils be better temed acid

saline soils. According to Hair (1945) tho fertility

status of these Qoils hm no relation to their salt

content#

4* 31oxio factor

Th© degree of noidity depends on various conditions,

On djying the field tlio plants wilt coaplately in certain

ereas of the field. Shia wilting occurs in patches.

According to Subremoney (1947) such patches in certain

fields is more tJian 25^ of the total area.

Hound about tho wilted pltmts on the air dried

exposed area, on yellowish white incrustation can be seen.
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incrustations are tho ooncentratos of the toxio

aaterial foraed in the aoil during ds^^in^;.

eoialysia of the aozt&pings aro ^ven in XVIX. Sphere

io a }iigh <Kintent ot anlphatet iron and olucdna all being

toxic to plant lif« in high conoentrationa*

iaminiiza oonoentrations of 800 ppai* or more in the

soil aeriouely affoot the production of riot (Sozulinaon*

19$7)« Xn Sierra Xteone an tsluainium level greater than

250 ppmrn csnd iron level groater than 1000 pja. has be^

found to be harmful for rice.

!£he tera cat-^olajr (7an Wyk^ 1951) has been used

for aoid soil aaterial in its oxidised foxn showing 0tr&w«*

yellow moiainga and atroaks of basic ferrice sulphate*

Chenei^ (1994} suggested the torn aoid stilphats soils for

the soils in Central Africa in which such tt&teriala oooor.

Snbxmoney (19^8) gives an explanation regarding

the possible foomation of su(^ patches in iCari lands.

During susoier when limds got dried tMo incrustation is

found on the susrfaoe of the soil. Aooording to hia due

to some subsoil reaction, presumably of a biological

(^araoter# the raatter whic^ enorusts on the exposed soil

is pushed up.
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2ho ooourrGJao© of tJioso iucapuotatiomj on the

aurfaoe soil suggesta that the tosie saXt^ ar© produoed

as a result o£ aeration and the products Eoight have boon

formed as a rooult of aerobio condition, ffac predoiainono©

of sulpJiato in thia substanco indicates i*fei forastion

froEi tho lower horisono becaiise lowor horisons do not

show higJa aoiditjr v^^hon froslily collooted, but gets acidic

on exposure to air.

a?hQ occui'TGnce of aulphur and aulpUiir compounds

haa been reported by Subraaoneijr (1947). In the aane work

evidence has been giiron to ahow the oxiatence of a

sulx>hur bacterial cyeilQ.

The formation of sulphuric acid aocomta for tho

high contents of iron and alutainiua. Svidently sulphurio

acid fsust have dissolved out iron md alusainiuia froa the

soil* 3Iho freo oulphuric acid and tho oonse^uent fall in

pH are theiaQelves factors contributing to toxici-^,

Vm d©r Spek (1950) proposed a scheme for the

accuaulation of sulphides under aiiaerobic conditions and

their aubaequent o:Kidation leading to the production of

free sulphuric acid*
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Pig. 11

Bar diagram aho^Ting iJhe total
miGroblal coiint of. th<s soils

(Profile I QerxGo)
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Bar f3hov?;'mg tjie toiial
;nicrobxal comt oi th© soils

(P2?ofllo XX Horxes)



V ,<

90

8-6

SO

75

7-0

. 6*5
y?

Z
O ^.Q.

2

Z s o-

u>
h 45^
Z
D
O
u 4 <H

<

£ 3^
h

3-0

a-6

2-0

V5

i'

IS

li
PROFILE ( W

.^v

30-70 Cm.

BELOW 70 cm.

PROFILE (2) PR0PILE(3 )

V •

PROFILE (4) PROFILE ( 5;

/ ^
(

i

I Z1
1 •< 0^ •

r

\ ri
\ r
\cP

V.



Ui

Slnia we gol; in the soil the triple effect of low

pH, soluble stlU59ina stnd aolublo iron (^mlinaont 1937}*

Th% cultivators hold the view that if the plant

cornea to flowering during Hovombex^Beoeaberff tho crop ie

bomd lK> fail and call it ^ 'Mekorak&l*.

Proa tho roaults obtained in tho atudy it can be

sugf^ated that tho solla ahoiidd receive ^od leaching

during the aonth of Hovosaber-December* However this hea^

"to be confimod by further atudioa*

5- Microbiologicifcl proiogrtiQa

(1) YaiPifttiono in tlie totf^l baoteriel count at

different poriode

A low miorobial count whidh indre^ea with depth

and a predoainsnce of fimgi over bacteria are oharaoteri*

atic of l^e aicrobial population in the Knri aoile.

(Pig. 11 and 12)* Pochon (19^6) attributes the low

activli^ end population of mif^roorganiaaa and the low

ratio of bacteria to fimgi in organic ao:U.8« to the

ooabined effect* of hi^ acidity« high orgtmic Matter

eont^mt and wide 0/S ratio*

F
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£h9 variation in the total aiorobial oounti as

inHuenoeti by seaaout is found to be v$x^ pronounoed by

laony workei^. Klhudyakov ^ ^ (19^3) found & largo

variation in tli$ amber of nieroorgeni&ms &rm under

constant oxtemal conditions.

3?ha aaaples coUootod durii^ Hovembor and January

record a coaparativ^y hi^ aiorobial population. During

this period thero ma standing csrop in tha field. It

would thereforo appear that tha hi^^h aiierobial population

ia couQcd by Bhiaosphero offoot. It is ao<» w«ll reoog*

nisod that plant roots end soil nioroorgaiiiaaa form an

ixuieparable phyaiolo^doal and coologicol eoieplox.

iVebley ^ (1952) su^ostod that baotorial end fung^

population incre&Qoa steadily with th« dovelopment of

VQgotation.

2^0 low aii02*0bial population in the aoil which

inoroaDes with depth sterna to bo a oonaoquenoo of th«

highor acidity in the uppor loyera which deoroaaea with

depth in the profile* ThQ results of this investigation

are in good agreeaont with the cosimon obeoanration that

the bacterial population ia stron^^ influenced by the

soil reaction and that the root dovelopia^at exerts a

7^
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aiueh ereater Influenca in deoidins the total baotorlia

oount*

Th9 Moterlal population gradusXly lnoreaa«a and

roaohea a aaxiauK duzlng the period NoTOiabor to January*

After the harvoQty a sudden fall of miorobial populaidon

is notiood.

MorphoXoidcal featureo and nitrosren fixing

oapaolty of igolRted etraina

ajhe aorphologifi^ feature® of the two typiona

isolated 0trains noiael^ pi^aonted and nonpi^ented (dulX

white) are studied and recorded.

Subramonflsy (1953) iBoIated a nitrogen fixing

orgtmiSA fro» Kuttanad eoilo, which fixeo about 10*14 og.

of nitrogm per grm of energy laaterial, md whioh in ita

morphological fcaturee rcBeablen the plgacmted orgonin

under otudy. (2?late IV)« ^Che growth oheoE^cterB reported

by hira are identleal with those oboerved for lOiia

pigsented organi!3it. Aooording to hia thie organism

belong to the g®aua Aaotobaoter.

^he organisiia isolated from the different horisone

suggest that they are all of the aame speoies. Ihey are

sioilar in the growth end aorphologioal oharaotera.
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a!he high aoiditi^ and waterlogging are fietriaoatal

•to the growth of f^otobaotera 3?he condition prevailing

in these ooile Buggcotfl tliat the organism does not
•

laelons to tha Agototaoteg apeolee.

Oainy <1919) au^eotud that Azolioteoteg ia abimdani!

in oollB haviag a pH below 5.9, tlia opttoaa raactioa for

th® dovaiopasttt of tiiea# orgffliiaiaa Ijeiag betwaen pH 7.0

and 7.8. Aooordiag to Btarltey and !»• (1939), Soban (1952)

and Borx (1955) orgaaiaiaB found in watarloggsd soils of

high aoidl% having eharsotesa siailar to tfeoso of

Azotobaetar.balons to tho g«nw9 Baij^lnolsla.

Sffllierinokia hm been raportod to toe present in

aost tropical aoilsi Sha nitrogen fixing organiaa

isolated from Kari ooiia of Kerala r^emble both

Azotobaeter and Bai:>ariaekift. $hiB posaa a new problem.
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SUMMARY AND CONCLUSIONS



smmm um oonoimiom

A Study vias carridd out on the seasonal variations

in pH, wator soluble s(2l-te and bacterial population in

the Karl soils ot Kerala* Son profiles colloctod at

five different periods from two locations in Vechoor

village^ Vai^om !Selukt were examined* She mos^hologioal

choractera of the profiles were also recorded.

The results are sumarisod belows

(i) 2he soil semples collected during the month of

Hovenber registered the aaximuia pH in the fresh

condition, while on air drying they heoarae

extremely acidic.

(ii) She pH of the air dried samples determined in

soilrsalt solution syst^ did not differ wid^y

from that in sbil^water si;^pension.

(iii) She soils collected during the month of Hoveaber

recorded the toinimum conductivity ^aXues in the

fresh condition. Btil on air dxying these samples

•gave the maximum conductivity values*



(iv) water soluble o£D.oiU£a« zia^eslum md e^oridd

oontpnta fluotu&ted wid^y, but did not follow

dofinito pattom of variation, fho figures

woro ainilar for tho fresh and air dired sasples.

(v) Wator eolublo Qulphato me preaont in largo emountB.

Bulphato oontont -mriod froa ooaaon to season and

a 0uddm inoroaso was observed in air driod e^unplea*

(vi) Negative corr^ation vim obtetinad between soil pH

and sulphate content of air driod eai^les*

(vii) Xhe coaposition of the yollow oruat collected from

the, field and those found on the outer Qurfaoe of

the pots UBod in tho laboratory atudies tirere

idmtical.

(viii) tPho st^o of gyowth of the crop had a definite

influence on tho baotesdlal count of the aoils.
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Plate I

Section of tliQ baalDoo polo
Dhowing th« Ksri profilo

Plato II

Iho yellow oruQts foriaed on the surfaoo
of the Knri soil in tho fioXd
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/ Plat® III

// , 2he yellow oruata formed on tha oixtov
- Gurface of tho pot ccsntainiag th©

waterlogged ICari soils

Plate IV •

ICho nitrogen fixing pigaented oi'^uiiam x 750 -
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