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INTRODUCTION



Kuttanad, the rice 5ow1 of Kerala, conmprising an
area of approximately 350 squere miles 1s an unique agricul-
turel region in the world. Practically the whole of this
arellp eltunted at a depth of three to four feet below sen-
level and, for the major part of the year, remelns submerged

under water.

Paddy 1s the moét important erop in this region.
The agricultural operations commence at the close of the
rainy season, with the strengthening of the nmud embankmentse
round the fields., The water within the embankments is theﬁ
pumped out end sprouted paddy seeds are sown. JDuring the
growth perlod of the cro§ water stands at & depth of five to
seven feet outside the embankments, the waves lashing out
against the bunds, and threatening to inﬁndate the entire
area and destroy the crop. Foxr thipg reason, paddy cultive-
.tion in this area should be considered the mﬁst uncertain
and hazardous sagricultural Opefation oever undertaken in any

part of the world.

The harvest season in RKuttanad generally fells

in February. After the harvest, the sea water 1s allowed
to get into the fields. Though this leands to a deteriorgp

tion in so0il structure, the practice has its own advantage,



in that it prevente the acoumulation of toxic salts on the

surface soil.

A very fascineting theory regarding the origin of
Kuttanad area is the one put forward by Velu Pillay (1940) in
Yie Travencore State Manuel . Accor&ing to hinm, the sres was
once a bay,. The wgtexs ~of Periyar and other rivers laden
with eedimente were discharged into this bay resulting in the
formation of a sand bank linking up the nearést'pointa‘of the
land. %The bay, thus eventuzlly became a lagoon which gradus—
11y silted up and gave rise to the present wet paddy lands

and coconut gardens. ’

A glzeable portion of the Huttsnad area 1is ¥nowm
ae Eggg lends. The name 'Kardi' is probably derived from the
intense black colour of the eoils, . This soil formation lies
scattered in different reglons in the coastel planes along-—
gide the back water esreas. There are about 10,000 acres of
these lends in and around Poraked in Ambalapuzhs Taluk, 5000
acres in Xumnathunad, 5000 acres in Shertallal Teluk and
10,000 scros-in Valkon Taluk. '

In Xarl areas there occur large amounts of partia-
1ly decomposed woody matter, at various stages of deocomposi-
tion. Similar peat soils have always posed numerous problems
for agriculturiats all over the world. However the Kari soils
diff%r in many respects from the usual peats. The conditions
unqu which Eari solls exist suggest that they belong to the
olaa? of saline peats,

]
i



The Xard area hae a uniform olimate like the rest
of Kerala. ?here la high hunidity and the variations in tem-

perature are smalil, The.South Weat mongcon from June +to

August and - the Noxth Eegt monsoon from -Qctober to December

together econtribute to +he annua; ‘rainfall. The average

annuel rainfell in  the ares is 279.40 om. The temperature
varies from 75°F. to 85°F. ‘

The-e solls are extremely aﬁi&io.%he high acidity
often resulte in exop failures, eepeoially 4n the years of

short rainfsll and low water level in the lakes. The general. -

dgondition of the g0ll keeops : changing with the ' season.

Although the intricate problems connected with these lmds.

are not yet golveid, a eonsiderab}e'volume of date regarding
the physico-chemical and blological cheracteristics of these
soils are now - avallable from the investigations cerried out
by prévious'warkers. quevér, the need for sufficlent data
iegardipé thé seagongl variations in soil ' properties that
lead tq frequent crop fallures, is keenly felt. The pregent

investigation is a modest attempt to correlate the soil pro-

perties, both chemical and biologiecal with seasonal-changés.
end to study the effects of secasonal variations in soil pro-
perties on the sisnding crop. Por this study, gggi eoils of
one tract, namely Vaikon Taluk aie selected. Although the

solls differ in physicel, chemical and biologicel properties



with different traots, 1%t is hoped that the present work may
.céntribute some useful information regarding the behaviour
of these scils which pose many e baffling problem to the cul-
tivators. A proper underatanding of these problems and their
solution will go a long way in surmounting the uncertainty
and risgks .involved in the paddy ocultivation of this ares.



REVIEW OF LITERATURE



REVIEW OF LITERATUHE

Variationa in pE and water soluble nnlts

Seasonal variations in pH and walor soluble oalts
in 'solls have heen studied by many workord.

Rost and Fiegér (1923) obsarved that the hydrogen
ion conaentration of tha aoil was inorvesved by air dyying.
. Krickmen (1925) fbnﬁﬁ that sun drying enhanced soil
~ acidity ond that drying et highor temporatures increased
the acidity otil) further. Gane (1913), Bradfield (1923)
and Troug (1930) established that actusl aoids wore
involved in molil noidity. |

According to Iyor (1928) the infertility of Kari
soils wan due to the enormoua amonnta of wator soluble
salts in them. Pilley anﬁ Subrazoniyam (1931) recognised
that the low pH of these soile woe priaegrily responaible
for the inhibition of plant growth. |

Neiy (1945) showed that fertility znd eslt concen-
© tration heve no correlation to esoh cthor snd that the
organic mattexr conient, exchmmgeable hydrogen, pH pnd



C/F ratio seemed t0 be intorrelated and correspond to the
obaerved fortility of those soils,

Molfine (1945), in hise obsorvations of pH variations
in flax soils over a period of seven jeara. concluded that
high temperature snd low rainfall were conducive to
elkelinity while tﬁa reverse conditiona to acldity, thus
establishing @ correlation between climebic veristlons ond

pE chenges.

According to Subramoney (1947) free sulphuric acid
in high toxic concentrntions is produced in tie Kaxl soils
of Xerela by the biologicnl oxidation of swlphur compounds
prosont in them and solubllises the iron snd aluminium ’

thoreby resulting in toxieclty to plents.

~ The influenco of nitrification on the aoocszsonsl
variationn in the pH of the soil was inveétigata& by Lehr
(1950). He found that pH was highest in the plots cropped
with onte and lowezt in plots left bare {allow but dromsed
with nitrogen as ammonium nitrete. A general rise in the
pH during muturm was attributed by hin to & dedline of
. biologicel motivity pnd leaching of nibrate by rain. A
high correlation was obusexved beﬁwaen.pﬂ volues end
nitrate coﬁtent of soils. He suggested thot nlants
absorb part of their nitrogen ea nitric acid, theoreby



reduoing the concentration of hydrogen iong in the soll.

Raupaoh (1951) in hie studies on the pH and totel
aoluble salts of differcnt Austrelien red loen carths
suggestod that the variation in pH wes due to soluble
arltes and that thers were spatial veristicns for orzanie
carbon, nitrogen, olmy aud exchangestls cations over emall
ereas. It was ouggosted thet the chengs in pH with time
over o snell arem consisted of m récognition of zll the
fectoxs eontributiﬁg'to hydrogen ion ooncentyation.

Pearsal (1952) found thet the pH of natural aoils
wad related to beoe status, water content, soil metabolism
and vegetation, '

foulineon (1957), from his monthly dctermination
of PH of soume rice solls of Sierra Laone fox & period of
32 monthe, suggested that increase of tH values auring:wet
season and deorespe during dry sesson wexe the rTesuli of
trenslocation of water soluble meidie compounds to and
from the soil surfaae,

Gopalaswamy (1958) veported thut 4he high sait
content of the Kuttannd soile wae due te peyine and river
influences.



According to Bowser gnd Leet (1958) the variations
of pH from neutral %o sironz ancldity during the period
from May %o Nevamber were related to changos in soil

meisture posdibly due o misrobisd zcdiviiy.

Kivekes (1958) found thet the increasse in pH after
ono wonth's incubation was greator in limed then in
uniined samp;ea, irrespeciive of the pent type. 4 dooreuse
in pH ococurred aftey thrse monthé, bui the ievels reunined

highey than the inidigl,

Yu g% al (1953) working oa the acif pnd neviral
20ila of Central Ohina fowad that the conducsiviity of the
ploughed Leyer was,by and large, closely corrointed with
’ 20il fer+vility. Conduchivity of different soils beoome
iess connpiouous during plent growth, suggesting the
sdgorption of nutrient iona by ‘the roota. Eﬁis was glfo
indisatgd by tho low conduotivity of the rhiszosphere
"compered with the ulk of the soii. The incresde in
elactrical csnduotividy =zfter water-logging showed congi-~
derable differencs between fortile and infertlile soils of
the same type snd could be & relinble index of fertility.

Mocrmamm (1962) obzerved shat the pil values in peoid
sulphete solla were extrenely variable. Sensonsl vaviae-

tions of pH were vory pronounced, especinlly in peviodicslly



inundated lenda, such an, rice rialda, Duyxing inundation
PH values inoreased gradually, eventuslly coming oloss to
neutrsl, whoreas during the following dry perloed they
dropped quickly, I

2. Ioxie faotors in orannio goils

Clayton and Rost (1922) considered irvon sulphide

« a8 the toxlioc faotor 1n.ﬁinnesota peat.

| Gans (1913), Bradfield (1923) end Troug (1930)
established that actual acids were involved in soil
aeidité. Soilubility of iron and aluminiun depended on the
degres of aoidity. The soils being highly soidic contained
lerge emounts of iron and eluminium in solution.

.Hopglend (1919) ond Troug (1930) indicated that a
direot -toxic effect due to eiceaa of hyGrogen ions on root
tissues menifésted only at very low pB valuea.

According to Bobinson (4930) toxieity in submerged
8cils wes duo largely to soludle iron, soluhle manganese
and hydrogen sulphide oy to a gcneral redueoing condition,
which in itoelf wne ‘the main and moet toxle agent.

Pillay and Subramoniam (1930) puggested that Kari
soils contained large quantities of iron end eluminium
salts and sulphur compounds.
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Auriol ot ol (1934) stated that aluninium toxieity
of poid sulphato acils was the moat prodominent choractori-
stio under the conditions prevailing in Viet Ham. Accord-
ing to him sluminiuvm concentrations of 8060 ppm. ox more
In the soll seriously affeoted the production of rice.

According to Subramoney (1947) sulphides wore the
‘sources of toxicity. He found that the quentitiecs of the
ferrous aslte end sulphurle neid largely depend on the
nature of seoration, drainsge ote. mnd that sliernnte
wetling and drying facilitets the removel of these harmful
subatences. The yeliow cructs formed on the surfroe of _
these moils during drying coneists mainly of iron sulphato,

Van der Speck (1950) used the term cat-cluy for
acid s0il mpterial in its oxidised Toxrm, Showing straw-
yellow motlings and nitresks of basic fafrie aﬁlphate{
while Chenery (1954) proposed the torm noid sulphato
soils for the sgeolls in which such stramqyailow notlinge
ccourred. He also found that oxidntion of iren sulphides
by the oxygen of tﬁa eir results in the formaition of
ferrie sulphate and sulphuric-aaiﬁ; This ferric sulphate
on hydrolysis by o series of steps results in the
foranation of strawv~yellow besic ferric aulphaie and more
sulphuric moid. |
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Tomlinaon (195?5 suggented thet an aluminium level
higher than 250 pym. wes hevaful for yice in Sierre Leona.
He-exﬁectad-tha%'a level of 000 ppr. of lron or move
would be hexymful to this Crop.

Moormann (1963) stated that in cat-clay, the iron .
sulphide containing horizons show yellow moiling und
.Btreaks of baéia fgrrie sulphate. Suoh horigons may ceccur
' enywhere in the profiie. The pE:valuga in the geid
sulphate soils nre ecxtremely variahie. Values Loy pH of
apprroximately 1 to 2 have oceaéionally bean:obaervad in
eat-cley horizons. ’

3. Vﬁr@ations in miorobial ponulation |

WVakoman (1923) found that-yeaﬁgsailﬂ contained over
ix million bacterie. per gram even at & 98 &9 low a8 5.9,

ebley et al (1952) conciuded thnt baoberiel end
fungel populations ineressed steondily with the development
of vegetation. ' '

Blue, Eno anéfWeatgate (1955) found that the totel
'microbial count was highest in the top six inches_cf the
poil, Very fow micrdorgzanisns were found in %he A2 horizon
below which thore was g deficiengy of the mutrients. The



nunbox waﬂlmore bobween 12 snd 30 inches below the

surface.

Poohon {1956) Lound that the goid peats (pH 3.6 to

' 4.6) showed low sativity ond population of soil mioro-

orgonisnn end very low retic of bpobewlis to fungi. This

' seemed o be due tc the conbined effeots of high acidity,

tigh erganic natter content end wide /N vatlo.

The Gimtribution of fungel speclos at aifferent
1évels in sendy poduel profiies wes studled by Jeffreys
et gl (1956) whe Zound thatl plute counis deorcesed with

depth but showed a secondewry matimu in the B horizon.

‘Ine (1957) stuted thet most nicroblel activitien
wore sebisfactory in the optimum pH range of mcst orops,
Viﬂ_—, B 5.5 =~ 6eSa

In the etudy of seasonsl variabions in the compo-

sition of the bacterisl s0il flors in rolation %o plent

12

development, Gyilenberg (1957) found that at the beginning

of growih the composition of the soil bagicrisl population

differed from thet of ihe Yhizgoaphere. 3ub it changed

grefually and by the end of the seanon the two populmiions

became similar. Thio ﬁhénge oacuxred first in the surface

801l ond then in the deoper soil layers and was due to roo
developrend and the migration eof beoterias from the rhizo-
ephere into the moili.

t
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Eimdyakov gt gl {(1558) found a large varisdion in’
the nurnber of mioroorganisms in o ahoft tine under consisnt
external conditions,

%

According %o Fedorov 8% gL {1958) ea incrosse in
dxy natber produeticn by the plant was scoompanied by en

inarecase in the zhisozphere baoteria.

In the 2andy dunes of Deliblato Milsesevie (1958)
found no deorease in the toinl miovobiml population with

d2p¥h, but obeorved a zonsonal fluctuabion in their nwabvers.

Katznelson gt a1 (1959) suggested that in lisht
solls the total numbor reached s maximum in spring and
sometiner in auturm sizno. ‘Azotabag%gr was absent Lyom
vizgln snd slighily euldivabed polls, bab apell bumbevs
of pitrifiew cecourred in the top horizon in suvmmor. In
virgin solls gellulose waa decomposed hy moulds bub in
peat-bog aoiln éanompgsition was by beoteris. COultivation
increnned the total number of microorzenioms gnd the
mmbers of nitrifying, denitrifying end spovefoyming

bactorin and of actincmyoeten.

¥ourenux (1359) reported experimentsl dnte on
sexzonal vaviantions and the smolivities of soil microoygn-

‘nisus in leteritio =oils, red snd brown oolluvisl soils,
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hydromorphic soils, rice soils gnd poaty-bog soils. He
found closo rélationship between nlcrobisl molivity and
soll fexrtility.

Frerekss‘ end Puffe (1960) obaexrved that méreasing
the pH fron 3.2 10 T.0 inoremsed the ecounts of baocterias.
Zhe change in umicreflora brought sbout by differentisl
liming wes reflected in the irends in ecellulope end organic
‘m’atter. decompositicn. Addition of nitrogen also inorcased

celiulose decvuposition.

Kepouiliuavw (1980} found +hat the numher of rhiso-
gphere bacteria in podzolie moil varied thyoughout tho

vegetative period.

4. Honsymblotlic nitrogen fization snd the
organioms concerncd

Pinogradary (1853) iscleted the Livet nozsymbiotic
ovgenisn fLrom the aai}.. He foundé tiant cerisin beoberin

heoo the abiliyyy to fix niﬁrogen.
Beljerincx (‘!‘?‘J‘i') igolated two serabic nitrogen
tixers namely Azctebacher chyeocoaun and szotobpoter ssile.

Frod (1918) observed that the najor factor conityol-
ling the presence. of Asotobagter in s zeil it the HMion
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concentration aﬁd noted lack of growth of this orgenism
at pH 6. 4w5.85.

Geiny (1919) obsexved that Azotobamcteor is nbundant
in poils having en optimum pH between 7.0 cnd 7.8

‘Heek end DLipmon (1922) found thet the pH tolersnce
- of ‘the nitrifying organiéma veried with the pH of the
soil from whioch they were isolated.

Stérkey and Do (1938) isolated 2 spocies of
Azotohacter from Indian soils, which fixed niﬁrogen in

very aeid medis. This organicm differed from the other
speoies of the gonus and wes nomed Agotobnoter indicum.

Attoon was the firat‘%o deteot Beijerinckip in the
acld Boils of Meloyn. Later in Indien soilp it was  found
by Starkey end De (1939). Dexx of gl (1950) isolated this
orgenion from soils/of Indonesia and obsorved that there
were'aufficient prominond di£ferapeea in the charaoteristios
of this orgenism frng those of Azotobactoer.

 Subremonoy (1958) isolated g now orgsnion fyom the
Anrd soils of Horpgla. According to him 1t was able to fix
10«14 mg. of nitrogen ver grem of energy material, He

congidered 1t as a new apociesn of Azotobactgr ond ngmed it
a8 Azotobaater Keralgg.
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According to Bhatacharya (1958) more then 50 per
cent of ¥he rice 9oile in Bengal contained no Agotobaoter,
especinlly in the watér—loggad oond_i’cion.

.o
Baoking {1959) found that Beijorinokim occurred in
@oils within the pH range 4.3 to 7.0.

Berrooah and Sen (1959) found thnt the nitrogen
fixing capacity of tho ntrains of RBeijerinckiaz, isolated
fror aslls exemined Lrom variocus pard of Indis varied
Zrom 5.97 to 11.57 mg. per gran of glucose during a

pexiod of one month,
|

Pillay (1964) isoletod m species of mitrogen fixing
| : ‘ :
orgenicm from the Xarl scils of Xerala. According to him
[ ,
this orgenism resembled Loith Azotobnoker snd Beljerinckis. -
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i .
MATERTATS AND METHODS
|
To atudy the sersonal variations in pH, water
soluble aplts and bacterial population in Kari soil two
suitable locationa ahqut ong furlong apart were salected

in Vechoor village, 'vémom Taluk. Five samplings wore
naoda and during every |samyli.ng one profile was taken fron

1
!
i

éach of the locabions.

b

The dates of eaxplings nre glven below:

Firat sempling | - - 24th Auguat 1964
‘Socond sampling I - 12th Ootober 1964
Third senpling - 18t Hovembor 1964
 Fourth aampJ:ing J - 18t Janugyy 1965
Fifth sempling - 12tk Fouruary 1365

Hethod of sampling

i3 the aren 13 waterlogged for most part of the

‘ 'year, ordinaxy ssmpling methods could not be adoi;ted in
this opne. So the following proocedurs wes adopted fox
thias purpose. Bamboo Epcbll.ea of about eix feet in iength
wera selected and ma:m; cut longitudinally inte two halves.

The inteornodes were ramoved ond the two halves wore vied
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tightlé with iron wires sc that it formed & hollow'oylinder
of six feet in length. One end of the tube wes sherpened
snd the tube was driven five f£eet desp into the soil. The
aoil entered the tubo and the tube wes then withdrewn
8lowly, thereby retaining the so0il as & eolumn.ipside ‘the
tuba. The tube wae drpined by keoping it aside for a fow
hourga. The bamboo tbes were pnoked safely and traznsported
to the leboratory. Thereafier the tubes were split cpen
keaping the soil column indnot ee shown in Flaie I. ‘the
profile chernctoristion were studied and aémples £rom

each horizon woere colliectad for annlysis.

Hovizon diffexentintion bused on any moxphologiesl
charaoters was found yvather diffiould. So esch profile
wep differentinted into three arbitrery horizons based
meinly on texﬁural ¢ifferences, at the fLollowing depths.

Firat horizon T8 0 to 30 om.
Seecond horizon 3 30 to 70 en.

Third hoxigon 3 Below 70 ca.
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Deseription of the profiles

Profile I Series -

Loention

Veliyavelicham padesekharan,
y Vechoor villege, Vailkom Taluk,
Kottayan ﬁisﬁricﬁ.

2rofile II BSewlien

Loention

The fiyst

Arikupuram pedasoiheren,
Vachoor villege, Vaikom Tpluk,
Kottoyonm Diotrict,

The First Spmpling

sampiing was done on 24th August, 1964

wito Bhe wadter depin was pbout 1 metre. Sodel »ainfell

during the nmenih wan 539,30 on,

Profile I‘giz
Depth (em.)
0~ 30

Degoripiion
Very daric greyish hrown, 10YR 3/23 dlay;

plagtlic end sticky when wot; undocomposed
organic matter abundant; no horizon
differentintion,

19




Depth (om.)

30 - 70

Balow 70

Profile 11 gz;

Devth scm.)
0« 30

30 -« 70

20

- EWj

Depoription

Very dark greyish brown, 10YR 3/2; oclay;
siet vory pizotic and sticky; a few
undecomposed plent residues; horizon
difforentiation difficult; traces of

serbongtes,

Dexk gyey, 10¥R 4/1; clay loem: nod
very sticky end plastlei undecomposed
orgonlco matier less sbundent; no horizon

(ifierentiation; oarbonates present.

Doseription
Vory davk grey, 10YR 3/1; clay loem;
undecomposad orgenic mettey sbundant;
ne horizon differentiation.

Vory derk greyish brown, 10¥YR 3/2;
sandy clny loan; not very sticky mnd
plestic; no clear trace of horizon |
aifferentiation,
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Depth (em.) ) Deseription
Below 70 Very dark greyish brown, 10YR 3/2;

sendy olay losm} not very sticky snd
plastie; undeconpored orgsnic matber
lese abundant; no horizon differentia-
tion.

The Second Sampling

The éeaona sempling was &oée on 12th Octabér. 1064
two dnys nfier sowing. The £ield was thern in s puddled
condiﬁién. Total preeipliation during the month was
315.8 mm. |

Profile I (3i)

Denth (en.) Dasorinlion
0 - 30 Vexy dark greyish brown, 10YR 3/2; cley;

stregizs of yellow doposit; plastic zsnd
stioky when wets undecomposed orgenle
maﬁf@r in fairiy lerze smount; 1o clear

horizon diffexentintion.

-w

N - f0 Very Qaxk greyish brown, 10¥R 3/2; olay;

Led

plastie end sticky whea wot: undscom-

posed organic residues less sbundant)



Lenth Scm,l

Below TO

Profile II (ii)

0 - 30

30 - 70

Below 70

22

Deporintion

strenkes of yellow deposit; no clear
horizon differentiation.

Very dark groyish brown, 10YR 3/2; dley
loem; not very oticky and plestio; no

horizon differentiation.

Vexy dark grey, 10YR 3/1; clay loem;
plastic and aticky when wet;
undeconporsed orgesnie natter sbundont;

no horizon differentiation.

Dark grey, 10YR 4/1; sondy oley lomm;
not very otiocky; undecomposed plant
roots lenms sbundsnt; horizon
differentiation diffioult.

Doxk grey, 10YR 4/13 saondy clay loam;
undecomposad plant roots aboent; no
trace of horizon differontiation;

cerbonates preaent.



The Third Sempling

‘The third sanpling was done on 1ot November, 1964.
Turing sampling the socdlings were of height about 50 cam.
Wnter depth was about 15 em. end the total rginfall

during November won 220.2 mm.

Profile I (3i1)

Denth Scm.l . Desorintion
0 - 30 Vory dark greoy, 10YR 3/14 cley; stresks

of yellow deposit; plastic and stlcky
whea wet; undecomposed plant roots
abundent; horigon differentintion
a1£710ul b |

30 - 70 Very derk grey, 10IR 3/13 olayi
a'breaks of yellow deposit 1oas mariteds
undceocnposed orgunio maiter‘less
shundent; horizon differentiation
diffioul i, |

Below 70  Dark groy, 10YR 4/1; cley ioem; no
streske of yellow depositi
undeconposed organic nmatter very
1ittie; dAiffiocult to $roceo

honizons.



Pyofile - II (3ii)

Depth (om.)
0~ 30

30 -« 70

Below T0

Degeription
Vory derk grey; 10YR 3/13 cley loam;
aticky and plestic when wotj
undecomposad pland roods sbundants
dlffiondlt to mark the horizons,

Dark grey, 10YR 4/1; scndy clsy losm;
not very sticky mnéd plastic when wet

no clear horizon differentietion.

Greyish brown, 10YR 4/1; oandy clay
loami not very sticky =nd plestios;
undecomposed organic matter less abundent;
no horizoa differentimtion; orrbonates

presend,

The Fou;th Samnling

The fourth sampling wes done on 18t January 1965.

¥atexr was only ebout 15 om. in depth and the crop wae ab
grain formation atege. Bainfall during the month of

January wes only 3 .
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Profile I (iv)
- Depth {om.)

0 - 30

30 ~70

Below 70

Profile II (iv)

0= 30

30 - 70

Depoription
Vory demrk greyish brown, 10¥R 3/2; clays
ptrocks of yellow deposits plastic and
aticky when wet; .- ‘-horlzon
differentintion diffioult. .

" Vory dork greyish browm, 10YR 3/2; oloy;

plastic and aticky: undecomposed
ergsnic mattey loss; no clear sign of

horizon diffeventiation.

Davk greys: 10YIR 4/13 oley loam; no
aitrvenka of yvellow deponit; no signifi-
cend goount of undeconmposed orgonie
mattor: horizen differendiation diffioult,

Blgoek, 10¥YR 2/41 clay loam; not very
Gtloky sud plestio; undeconponsed
orgenic matter pbundent; no oleay

hoxigon differentiation.

Bleck, 10YE 2/1; o=ndy clay loem; not

vory oticky mnd plastic; orgenio matter
less ghundent; horizon difforentiation

difiicult.



Dent CHle

Below T0

26

Deaaription
Very dark greyish browni 10YR 3/2;
sandy olay lommi not plastic =nd stioky;
undecomposed organic mabtor lees;
hoxivon differentiation difficults

carbonetes present.

The Fifth Sempling

The £ifth sempling wes done on 12th Februsxyy 1965,

one woek after the horvest. There was no rainfsll during

this nonth.

Profile I gvz
0 - 30

30 - 70

Vexry dark greyish brown, 10YR 3/2; dlayj;
patches of yellow deposit; plastic end
ptiocky when wet; undecomposed orgenic
nattey present in smell emounts; no

horizon differentintion.

Tary durk groyish brown, 0¥k 3/2;

- oley; less smount of yellow deposidi |

undecouposed organic malbter lese
pbhundent; hovizon differentiation
diffiocult.



Dapth (om, )

Below 70

Profile Il Sv)

0 - 30

30 - 70

Below 7O

27

Dagoriniion

Vory dark greyish browm, 10¥R 3/2; dlay
iomm; not vexy otloky and plastlo; no
yellow deponpit; no horigon differentiaw

tione

Vory dark grey, 10YR 3/13 olay loaus
aticlky end plestiec when wot; undecomposed
argonie natbter abundgnt; 4diffioult to

trnoe horizons.

Veyy derk grey, 10YR 3/43 oandy clay
opny nob very siicky or plastio
wmdegeuposed organic @aﬁter less
abundent; norison differentintion

Dovic groy, 10YR 4/13 sendy cley losm;
not very ablciy mnd plastio;
ulidecomposed organic nebtbsr nod
sigeificanty no horizon
differentiation.
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Mothods of mmalysis

A8 soon ns the samples wexe yeoeived in the
laboratory they were divided into two hplves, One helf
was used for esnelysis in the fresh condition. The other
helf wap alr dried end then anzlysed.

Preparation of soil oemples

The acils in the fresh condltion fyom each horizon
were nmixed soperately smd samples stored molet in glass
bottlea for anmlysic.

Portion of seil samples were glso alr drled end
ground in a porcelaln morter with m wooden pestle, mnd
punsed through 2 mm. siove and stored in lobelled semple
bottics.

Lona of molsture on air drying the fresh soil was
deternined.

Chenioal enelysis.

1) pBf pH of the fresh soiln @d woll ns the eir
dried sgmples was detexrmined in goil wntery suspension

neing 1:2.5 soiltwator ratio. pH of the alr drled soils
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wes elso found i. ., iUN KCL uaing 1:2.5 soilisolvent ratio
end aleso in 0,01 K 03012 solution waing 1:2 soil: solvent
ratio (Jackson, 1960),

2) Wnter soluble selts: Vater oxtrncts of the

frosh snd aly dry soils were prepared s follows.

Hundrod gram of aiy dry soil was shaken with 200 ml.
of'ﬁater in an end-over-end shaking machine for half sm
hour =nd then kept ovexrnight. The supernateat ligquid wes
filtered through a Bucimer funnel and the filtrato wes

collectad.

In the caso of fresh soil, sufficient amount of the
fresh soil equivelent to 100 g. of aix dry 20il wae
weighed out and the cnloulated quentity of water sdded,
takting into mecount tho moisture content of the fresh
Boil, %o give 112 amoil wateyr ratic. This wes shaken wiﬁh
water us in the csoe of aly dry soil and the wabter
extraots collected,

The foillowing celimptions were nede using the
weter extraats.
() Chloride: An aliquot o€ the water exilract was

titroted pgainst standard silver nitrste and the ohloride
estimgted by Mohr's mothod {(Piper, 1950).
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(b) Sulphete: Sulphnte wap precipitated in the aliquot
28 barium sulphate ond cotimpted gravimetricslly.

(o) Cnleium: Mn oliquot of the extrret was treated with
10#% sodium hydroxilde snd 4itranted agmins't 0.02 K ZDTA
using murexide powﬂer pa indientor and the milliequive-
lents of caleiuwm por litre of wator extract wae
caloulateds

(4) Magnesium: An aliquot of the extract was adjusted to
pH 10 by adding cmmonium chloyide-smmonium hydroxide
buffer pnnd titrated sgainst sipndard 0.02 N EDTA uaing
Exricchrome Hlack T indicator. From the miiliequivalents
of celoium end nmegnesium so obtained, the millieguivalents
of caleium was substreacted to get the millliequivelente of

nognesiwm,

(e) Conduetivity: Fieobtricel conduotiviiy wes msasured
uging 1:2 soil water pusponsion. In aeasuring the
conductivity of the fresh sample, the quantity of water
~added wan adjusted, taking into aocount the molsture
content of the Lresh sanple, to give n 118 Bailfwater

suspension.

3) fnnlysis of serapinga: The yellow motlings

formed on the surfuce of the soil on mixr dyying were
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acraped. Hydrochlorip acid exiract of the serapings wes
prepared end iron and mluminium estinmeted in the extract .
by ntenderd methods (Piper, 1950).

In the experiments to £ind out the toxie factors
in these soila fresh samples were stored in open boxes

end allowed %o dry =nd the changes studied,

This soll wes filied in pois and water wes added
avery day. The thick deposits that are formed on the
outer surface were soraped and anaslysed.

The paddy vecediings were planted afbter the soiluble
salts were lenched outs The growth of the plente was
abserved and the physinlogicsl changes of the lenves noted.

Hiorobiological studies

(1) Zotal count: Thommton's stendard ngar medium
end Soil extract nger nedium wore used for ftetermining +
total count. Thqrntan'a mediun had the following

coenposition.
Dipotegsiunm phosphate - 1.00 g,
Yeotassiun nitrate - C.50 &,

Mrognesium sulphate - . 0,20 g



Caleoium chloyide - 0.10 g&.

Jodium chloxide - 0e 10 &o
Ferric ahloride - trace

Aspuragin - 0.50 g.
Hamni-tol - 1.00 &.
Agar _ - 15.00 g,
Water = 1000.00 wl.

Soil extract cger medium had the following

conposl tion. ’
Agay - 12.50 &.
Glucose - 1.00 g.
Dipotansiun phosphrte - 0.50 g.
Soil extréat (stock) - 100.00 nl.
Water - 900,00 ml.

Preparation of aotock solution

This wan propered by heating 1000 g. of garden
801l with 1000 ml. of tep water in the sutoclave for 30
minutes. A suell amount of caloium omrbonate wea added
end the whole was filtered through s double pgper filter.
100 ml. of the clear extract was teken for the prepara-

tion of medium,.
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The pH was adjusted to 7.4 end the nmedium sterilized

at 15 pounds praesure for 30 minutes,

The noils were plated in the mediuvm a8t 1:10,000
dilution in four replications and inocubated for 7 deys at
30°C. The number of colonies developing in each plate \\

waa counted. 5
y

(i1) Igolpbion snd study of nitrogen fixing
. | orgonisns ;'

Ashby's mennitol phosphate ager medium was used for
this purpose. The mediun had the following composition.

agnesium swlphate - 0.20 g
Honopotasasiva phosphate - 0.20 8.

Sodium chloxide o 0.20 2. -
Coleium sulvhate - 0.0 g

Caloiv carbongle - 500 g.

Kanni tol | - 10,00 g.
Dintilled watber « 1000,00 ml.

The seils were plated in the nmedlwa gt 13110,000
dilution, in four replizsnticns snd incubsted foxr T daye

ek 30°ﬁ ni above.s The eulturse wers purifiad by repeated



plating snd selecting well groée:lng good coloniea until
pure culturee were obtained. ‘

(1ii) Morphologioe) features

The morphologlesl features of the isolated strains

wore otudied by stondsrd methods.

(iv) REitrogen fizing capsoity

The nitrogen fixing ocepacity of the isolated
. atraine wes detormined in Ashby's nennitol phosphate
medium (liquid).

25 ml. of %he sterile wedie was Incculated with a
loopful of he growth and incwbeted at 30°C for 21 doys
with four veplications including the control. The
nitrogen contont of the liquid media sfter incubation waes
det‘em;!.neﬂ by the Kjeldehl ‘s nethod.,
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RESULZS

Varintion in goil renction at difforent perioda

The pH of the s8oll semplea collooted at differen§
perioda duwring the vourne of the praaau% urestigation are
given in Tables I wad II, It will be scen from tho
results that the soils Lfrem the different xorizons of the'
same profile show merked varietion in theoiy pH velues.
Also tahe two prfileﬁ.ﬂiffa? widely en ragardm the pH of
the soile. ' |

‘The pH of the surface soils of profile I series
whon determined on the fresh sample veries £rom 3.7 to 6.9
depending on the time of colleﬁtian. on niv dxy;ng the
pH valﬁas decrease considexably, the values ryanging from
3-0-5.8.' The soils of the lower layers are gonerslly
neutrallin regd%ion, and there is concideorable reduotion
in their pH velucs on air drying. However, the fnll in
DH of the goils of he lower horizon due to alr drying
ia not ne eharp w8 that oboerved in the cnse of the

surface aoil ssmples,

The soils of profile II series have generslly a
higher pH value. For surfoce soils in the fresh condition



TARLE I

B of soil samples st different poriods

2eofile 1 periep

A T e e R i T s T T T e R 2 L S o W gy ey ot oy oo oo o Y [0 TS s oo g e g et e LT s g e
Fresh samples Aly dricd sempler
Date of . , —
Collection Q=20 30=70 - ZEoslow 0«30 30-T0 Bolow
Qe ©. 70 om. i, Lyt TO ome
I S L I T i e D R e T D T e e A I L L T R e e o L e A S S IR i L T i o Iy e oo o e o 100 O S B S T R AT O S
12¢h October ’ 59? 5-9 6.5 5.3 5'7 50@
nt November 6.9 6.9 6.9 3.0 3.7 5.0
13'& Jﬁnuﬁry 31:? 5.0 6.5 3.6 401 5-0
12th February 3.7 5.2 6.6 3.2 4.9 GG
A e R T e I T e s T S B D e e B T T T S T e e A B T s B e e e e e oI i s shcrrity o vt ey g ey

9¢



TABLE I1

sl of woil sasples ot dilferant periods

Profile . II ascries

: -mmmmmwwxmwm

Bats of " Prish aamp.}eﬁ | | Adx ﬁ;:r azapien
Collection G=20 A0~70 . Bulow 030 30«70 Below
e . 70 om. .. W Cl. T tne '
A S O S R R e R S S A S T R S T S
24%h August " 5.8 6.5 71 5.0 5e5 6.0
12¢a Octobor 6.7 6.7 7.0 5.8 8.4 6.8
{st Hovomber 71 70 ,?..“.«.’. . 3.3 5.9 601
15t Jenuary 6.2 6.0 Te7 5.8 5.7 . 7«0
12th Februery 5.2 T«6 8.0 4.8 7.0 ._ ;f,"‘ﬁ'

A6



i‘;’ é:l,, \ia\;‘.‘} \\wlb
Ly
v L2 g i 3

the pH varies from 5.2 to 7.1, Alr drying causes the pH

- values to deoroease and vary from 3.3 to 5.8. Time, in the.
case of both the profiles, the pH velues of the air dried
gurface soila are identical. In profile II series the
poils are sligh¥ly alkeline in renction at the bottom.

The profile collected during the month of Febyruary rocords
& pH of 8.0 for the botiom layer.

?he rosults recorded in Tables I end II show that
the £resh soll sampleg colleocted during the nonth of
Novenber sre neutral in vremotion, But thoese ssmplea hove
very low pH velues on alxr drying. Thus, 1% is obmerved
that tho soll) semples having very high pH values in the
field conditiony xeconyd o very sherp decresse in pH when
2iy dried. The coils of the different horizon2 in a
profile show marked differences in pH. This difference
in pH between differcnt horizons 1s very clearly manifested
on gir drying the =0il,

The pH of tho soil samples determined in 0.1 XN
¥0i gnd in 0.01 X Gaﬁla are given in Tables IiI1 and IV,
The pH veluecs deternined in salt solution and those
determined in 20il wator suspension do not differ widely

for most of the mBoil samples.



TABLE _III

pH of soil semples ot different perieds

(pH = dedexmined in o8lt zolutlonn)

Profila X sories

A
o e S I e e P e e T Y S T i T e e T O R R T I e A R O R R T R S S T P I S S T SR S T S R SN T I

1)?5 "3,31 G! 1 Ia‘ HG}: 3}8 1315 0- 91 E{ 6&@2
Pato of - _ _
Collection G=30 30-70 Below G=30 30=-TO Below
e Qi TQ &m. €. O 70 ona
smmmmmmmmcmm;mmmmmﬂzmm A L N O I I T T A MR RS S I N RS
24th Auzust 5.3 4.8 5.3 4a) 4.3 5e3
124h Octobor 4.2 5.2 6.0 3.5 5.2 5.9
18t November 3.0 3.6 5.9 3.0 3.5 C BeT
18t January L4 3.5 4.7 3e3 3.4 44
12th February 3.2 4.8 5.8 3.2 4.7 5.9
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TABLE 1V

pl of goil cemples el different ﬁariods

(pE - detersined in selt solutions)

Profile 17 serion

smmmasmmmmmmmmmﬁﬁmwmmmmmmmzazmwmzz

Iate of - : £ -
Colleotion 0~30 A0=T0 Below Qw30 0-70 - Delow
ile Qi ?‘{5‘ Sk Cita Gliia ?{.‘} L 551
24th Angust &2 5.2 5.8 4.5 4.8 Bk
12.&}1 (}Gtobﬂr 5.3 6-3 605 ) 5.3 6-0 6.1
186 Koverber 3.0 Sed 6.0 3.1 5.5 Se3
1% Jenuncy Sl 58 70 5.0 5.4 6.8
124h Februory : 5B G.9 6.8 4.5 6.7 6.8

==m=r:=:=::n-=:::cmmmm:zmzx:mmmmmm&:ﬂ:mmmm:wmmemz



2. Verintion in wator soluble sslis nt different periods

The variation in the con&uctivify of the goil
bagples collected at different periods are given in Tables
V and VI. The conductivity values arve found to depend on
the soll, thé season and the horizon. The eanﬁucfivity
of the water extrmcis of the éoil showa that the soils
ere slightly saline in nature. Tho soluble malt content
of the soils lec comﬁaratively high.

The profiles collected duxring the ﬁonth of
Hovenbey record minimum conductivity values for g1l the
tﬁrae horizons when they sre fresh. The conductivity
velues of the sanples collooted during other pericds ave
elmost idonticals

When %he 80il samples are alr driaﬁ, the smuples
collected dﬁring the month of Rovember give the higheat
conductivity velues. The seuplea collocted ot different
periods differ %iﬁelg-in their total soluble salis, when
the agmplea*aré“air,@riea. The conduotivity values of
air dried samp;ea vary from 8.5 to 15.0 m.mhos./om.

Yeter poluble cnlcfum content was determined on

both fresh end air dry samples mnd the xesulls arve
given in Tables VII and VIiI, The ecalolum



Ooﬁﬁnottrigx of #0il samples at differont periods

Profile I scoarica

fresh semplen ' Aly dried spmplen

Date of . e - - -

Collection 0-36 30=T0 Balow (w36 30«70 Below

) O D 70 c=. T2 Q. 76 om.
R M T T S S R T R e e T it n e etz pm bt i mmmmwm

244¢h August 1.2 4.5 4.6 9.5 $2.0 540

12th Qatoher . 4.0 4.5 4.0 9.5 12.0 - 1240

tot Hovenmber 2.6 3.6 342 14.06 15.0 110

1at January 4.C 5.5 5.5 3.9 13.0 12:0

12th Pebruary 5.0 4.5 4.0 9.0 12.0 120

W e T R A T L T e L T D e T A T D B e T T e T B e T D TR T s e T e e e T D L S P T A PR WS Sy P i o
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TARLE VI

Conductivity of soil sampies st different periocds

frofile Il serien

T T e T T T T L T s B T S e e S o T S T e T e S A L 2 S S T I IO I S T SR B S aa oo i Sbrrn b e md et ]

Fresh samples Alr dried sanplen
Pate of _ -
Collection 030 30-T0 Below 0230 2070 Below
Clla [+ Y8 70 o©m. e Ci, TO o
nzm===ﬁ:mcswwmmmwmmmmmﬂmzmmmﬁmmms:sa‘:::
24th sagust 4.5 4e 2 4.0 12.0 12.0 11.0
12%h Cetober 2.6 2.6 2.8 5.8 6.4 5e8
18t November 2.8 2.4 2,5 15.0 14.0 13.0
18t January 4.0 3.6 3.2 6.5 9.0 8,0
124¢h Februory 4.5 4.5 4.5 9.0 106.0 10,0

pzmazmmnmmmzzmmz=mmzmmmmmmmmm&:&



TARLE VII

4

Fater soluble Cpleium content of soil ssmples ot different periads

(meg./litre of water extraoct)

rrofile I naries

B e T B o D T e T T O e T o e S S o B TR o T T L T e T T e s i e o o 2 o i o T Ry e o T e s e
Pyresh samplen Alr dried semples
Tate of e .

Colleotion 0=~30 36=70 Below (=30 30=T70 Balow
Clle e 70 ¢ cn. Crl. T¢ cm.

B o L o e B S T T T e S e R T e L B T e e e B g s o A e 0 i S o 2oy o, e Y002 0 [mm 1 Aoy e, gyt oop oy v iy
24th Angust 5.32 18.51 17.31 5:91 19.63 17.23
" 12%h October e 21 1C.T70 18.49 9.14 10.92 19.08
19‘@ ﬂO‘VEm'bBr 13‘!8'9 15024 9051 13' 83 15.25 9.46
18t Jﬁinum 3&50 14.00 15. 80 3-59 13-90 15.?0
12th February 6.54 12.75 12.83 6.56 12.35 12,85

L L S S e T o e e s T N L e T L L L e A e T s e B e e D T e T e e S e o 0 T I T T T 7T S et iy o o i vy iy v g g7y s sy e e ot gony e



Yater ssiuble oanlaium sovient of geil szmples st didfferent periods

(aeg./Litre of water oxtraet)

Profile I1 zorics

T > LT T T 2 B 0 0 e T o i e e e e e o e g e S 2y e 2 Y e e U S D T T i e 2 B T T O A T 0 e A i S A e
Fiesh mamples Air dricd somplos
Dute of | -

Onileobion 220 30T Belaw ) B3y 3070 Bglow
l mu . 70 GM- cm. ﬂm. ‘?ﬁ mg

T e v o SR i o s T e B 3 1 e A O T s BT T T e D B S T S T T 2 S I T T S A S A O 7 IS T i A o o Ay S o P o[ P Y S5 e 2 et e v gy
24th Puazuwet 14.61 2756 13. 20 14.T1 27.80 183213
1242 Cetobey 9.57 Fe 41 2. 31 ) .55 Ya33 3,14
18t Fovesbeyr 15.11 3. 51 £,26 15.0G3 B.33 5. 85
18t Jenunyy 1.€1 5.23 3.07 T4 5.16 3.4
12%h Februsyy &4 40 5. 87 €. 51 4e 39 5.78 64T

T e I O T T S M 0 o M S 1 o 2o S s e T T 0 0 O SN S e o 1 1 00 0 A e s oy gy gyt vty o o
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content fluotuntes widely end does not follow mny definite
pattern of variation. The caleium content of the soils in
the second horizom a7 highex then that of the soile from
the other two hdiizbna in most casecs,

In Tables IX ond X are given the water-aolubla
magnokium content of the frosh znd aly dxy samples,
Hpgnesiun content of the soils is higher than the caloium
content. As in the cmsg of the erloium content the
magnesiun contont of the sauples also varies widely and
‘no definite trend is notlced in its scasonal variation.
The magnesium content is mora in the lower horizons than
in the surface loyers,

A Lairly good emeunt of chloride is present in all
the prefilen colleoted at diffarent goumons. Tables XX
and XII glve the datis regarding'ﬁhe chloyide contont of
the fresh end alr dry solls, collected at different
Baaaong. The lower horizonn ave comparatively rioh in
chloridens, It 15_3190 obeerved that the ohloride content
doe# not appreciably vary as a result of air drying.

The water soluble sulphate content fluctustes from
sopson to eceapon. The sulphate content ie invariably
higher then tha ohloi'ﬁ.t‘!a contont in tho onso of aly dyy
80il. On air drying, the water soluble sulphete of the

L



TABLE IX

Water soluble masmeniun content of soil samples nt different neriods

(neq./1itre of water extract)

Profile I scries

WWWWEJ=@WJ“WWMWEWWW

Freah spmples Alr dried samples
Date of e
collection 0~30 30-~-70 Below 0=30 30-70 Below
e Cifl. 70 on. om. Ol TO cie
T e T T e e S T L P e S D SR e I I AR N I IR I SR I I IR T R IS P R i T v S e e T T e M I R T e M T A T S GO R TR IR AR
24th August 15.35 26.52 26.91 15.45 26.79 26,50
i2th October 4.61 - 10.20 8.90 4.54 10.00 885
1at Novembor 30.00  36.52 15,37 30,06  36.73  15.49
15t January 13.91 2%.49 38¢97 13.43 25.29 39,08
12th February 21.30 . 13.63 34.86 21.28 13.52 34.75
et tobinte bbb e > o rmm:mmmmmmmmmz

L7



TABLE X

¥ater soluble magnosiws content of soll samplos at diffevent periods
(nog. /litre of woter extract)

Profile 1l serien

mmmammmmam:m—cmmmzmmmummmmmxz
: Frech samples Aly dried smuples
Date of -

coliection 0=30.  30~70 Below 0=30 30=-70 Bolow
€. €l T0 on. e Cie 70 ¢z,

fimt -8 b et g g et =z-...zm&=z.-...~.:mzamzmnzﬂwazmzmmammwmmmmm
24th sugust 25,78 26.91 - 29.2% 25.90 26.89 29.51
12th October 4.52  23.00  16.23 4. 71 22.73  15.78
15+ Novenmber 36,01 18.92 15.31 36.62 19.19 15.42
10t Jonuavy 8.23 20.0G0 3.98 8. 47 20.04 4,13
12%h Februaxy 17.89 13.58 16.21 17.95 13.81 15.96

87



PABLE X1

Chleride contont of soil semplea at @ifiecrent periods

{1neq./2itra of water extroct)
Profile I series

L-~-~-—-—---——- : P TR E T  TE 21 = Er e
Frﬁah spmples A:Lr ﬁi‘i@ﬁ sam.,lvﬁ

Iate of -

eclleotion D30 39-70 Below =30 30-70 Delow

Oom. Cila T0 e, Ce Ch. T onm.

24%h Auguat . 26.03 38.51 28.11 K26. 13 38.64 28. 41
12tk Caotober 51.20 63,13 82,72 ’51. 13 68.17 82.97
15% November 34,60 56.65 50,00 34.68  56.65  49.72
124 Jonuery 49,29 82.31% 72.31 49.33 82.79 72.78
1241 Fobruary 53.45 75.7%  73.50 53.44  75.68  73.48

mBmmm:sm::::zznm==ﬂ=mm=====a=======a=m=====m:2..4_..4..._.:.7:::;::.........g....zmzzsr..:::'::

6%



TABLE XII . ‘

Chloride content of soil semvnlop ah diffexent periods
(meg. /Litre of woter axtrach)

?gggile' II series

mmmn:mzmmzmmmmmmmzmmmnmwm:zw&mmmsmz
Eresh suapies Aixr dried sampics
Dase of )
e@ollieotion G=30 30=T0 Balow 0=30 3070 Baiow
. » 475 1 A 76 335119 ' Chle Ol 7{) iic
m::::-,zs:z::azmm:a:mmmmwmzmmmuﬁ bttt B St d et
24th Auguat 35.92 44.50 50.97 - 36.36 44.32 51.13
12th Ocltober 19.91 . 67.%3 52.89 19.86 67.13 53.16
ist Hovembex " 43.00 45,29 21. 42 , 43.06 19.77 21.53
10t donuary 37.00 | 35.11 51.00 36.90 39.13 81.05%
12th February 46,81 66.89 66.91 46.78 67.00 6700

e e e e T S I IR I SR R R IR E T ke o e A D o T - e o s ot e 2 e e T e T T T R S I T ST T SR R I T SR PR P I R SN T
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soil conziderably incroases e seen from Tables XIIL and
XIV, I¢ mey be moted that the semples collected during
the month of Hovember are very rich in sulphur compounds
o evidont £rom the sulphate content of the éir ary

gamples. This phenomeonon is nmowe merked in the cepe of

surface s0il aanmplesn.

Tables XV end VI glve the roletion bvetween the pH
values and sulphate contenta of seil samples colleoted ot
different periods. It ie observed that the samples rich
in sulphate show high seidity.. It e particularly evident

in the samples collected during Rovenbewr,

3. Toxie foctors in ovgenie poiln

it is 2 common observation that when the flelds in
this rogion got dried, o yellowish white inerusiation is
formed on the surfeoce (Plate II). The suwxface soils of
all the profiles on pir drying ave also covered with s
sinilar inorustation. V¥hen these mold solls were kept in
pots and wabtered every day, the dissolved selits get
lezeched out through the porés and get deposited on the
outor surface of the pote. DPlaste ILLI shows the deposit
po formed on the outor purface of e pot contpining the
aoils The compesition of the materisl deposited on the



TABLE XIIiX

Yiptor goluble sulphots content of soil samples nt different periods

(meq./litre of weter extrect)

Profile I series

:m:zmmmzzzumsmmzwmﬂmuzmnwmnmazmm

Date of Frosh asmples Alr dired samples
colleetion 0~30 30-70 Below 0-30 30-70 Below
Che Co, . 70 on. Chie CHla 70 cm,
N R B B B S T T £ £ T e T B P T S e o o e e B e e e
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
18t Noveazber 23.07 10.71 14.00 137.70 129,70 83.81
13t January 43.63 34.83 14.86 95.06 100,70 58617
12th February 10.02 23.77 20.65 38.19 91.62 95,94
B ——

(A



TABLE XIV

Water coluble sulghaté content of s0il aamnlea at different pericdg
(meg./1itre of water extract)

I

Profile 1Y sorics

L I O I A S S R I IR R T TR e Pt b p s § gkt S N IE T TT ISR ST R AR L I TR I T i tondont et mafummg bt ey tnd % At —nd
Fresh samples Alr dried namples
Date of

colliection 0-30 30=70 Below 0~-30 3070 Below
G, CTte 70 cm. Clla ch. 70 cm.

e S T A T e S o B T o T Tt S T T s e S T s A D e B e S e S e s T I SR S o A S SR T S I X S S B I En A S S T SR I A i 0 T IR I S e
24th August 40,09 14.66 9.04 118.60 102,00 63.28
12¢th October 37.05 28.51 27.13 - 120,50 62,81 34.04
18t Hovenber 14.84  11.53  11.53 139.90  49.50  40.09
et January 13.52 23.60 10.01 58.61 88.62 45,57
12th Fobrusry 13.01 19.32 29.96 5794 5%.95 38,902

S T T T S e T e o T e s L e O O T A S A e e e T AR e T B S T T I S I S I T R I T S I SR I S R S R N T T i S i I N D e I
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TADLE XV

+ ai:_f.femni: periods

Rolation between E_ ‘aﬁd gulnhate content of goil srmvles o

‘ Profile I serien

O - 30 Chiw { 30 - 70 Cilie BelGW 70 Clie
‘ B " A -
: 2 : 2] ] 1
#q i © . L 3 Pa | +» :
o (B33 183 14 (E30E ISR - 183 1% | Y
2 1S5 (B 185 9 R E : £5 1 B 183 1B Iif
- Date of o ; o) -8 2l o “wt o= weif 6 mt o
cliogty 1991 Bg 1881 8% 1 83 Seudy OB 4 24 S tad) B
) &4 O G o o Q% o Qo | Eic G F Mol 0O 20 )
cai £H I al £ caj £h i 81 £T og| B i @} £T
" m | 8 o e bt g = P s g% 13 E s
Rins e (58 (B lgala | 58] %158 |5 |5
; & 19 @ g @ = i ag ‘ igd 1" rgg
Wﬂmﬂ::m#ﬂmz{::m m*;m:?:amq::znz:#mwﬂqm#mnmczfmm S 1
! 24th Auguat 5.9 2,60 5.5 12.42 ! 5.0 54.45 4.8 111.90 6.1 5916 5.9 174.60
i 12¢h Octobor 5,7 42.80 5.3 102,00} 5.9 77.09 5.7 157.00 6.5 42,81 6.4 43.81
18t 'Hovamhcr 6.9 23.07 3.0 137.70 i 6.9 10.Tt 3.7 ‘329?7__0L 6.9 14.00 6.0 83.81% .
18t Januaxy 3.7 43.63 3.6 95.66 } 5.0 34.83 4.1 100.70 6.5 14.86 5.0 98.17
) 92th Pevrusry 3.7 10.02 3.2 48.19 E 5.2 23.77 4.9 91.62] 6.6 20,65 6.0 95.94
| , .
i £oR T ey i g T e e T I S N R S R S S TR

i
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TABLE XVI

Relation between pH gnd sulphate content of sc:‘:l sauples &t aifferent poriods

Profile il soriips

rn=t=====3s25=gs=:==ﬁmamz:zzmntzzssszmzﬂqgczzzﬁazﬂ==z=3=&=:mﬁa&==ﬂ=z=¢==m=$=ms==z$=s=:zzzaz:m:
1 0 - 30 em, 30 ~ 70 em. 1 Beiow TO on.
e 1 t. 1.1 s
Pa i P Pg 1w » °
- . %ﬁj o £l ot el o gﬂj i;m = lgﬁj
7 na [ 3 (O ] vg R < i~ ﬂJ;; D Lo
5 {22 1B 128 1 1 ERiE oy 2B 0% orogim | gl
Qi © @l 9@ N ) 5¢ &
Pate of H$31 8o {mmi 80 # 8o lum 8% 8! 82 1 Fantl 8%
collection s @ i o @ Q f o ol - o %1 a
L e 20 Q 5 F 02 oD & D 25 B4 @ @ © e o] |
jeal 54 F e} £ t wef ] BB O1 @ oyl ca i Bk &0 2 e
m§ o= o | £h wo | £ e Sn {m | E7 1% 5
) (2 G oQtf Mg Byl L= el o =
g7 12 1 d = |37 {8 | 4 g8 lg 1 g
r £ @ [ A 0 y -
| | 5 5 S % 1 95
”:ﬁsnma@:?awmwbzmﬂ o PR T T S IR I T IR RS pz:z:zpmszh:ﬁsmza#.:::ﬁn:g.ﬂ £

118.60 | 6.5 14.66 5.5 102.00 | 7.1 9.04.8.0 63.28

fpmmwwazmm: :wmg&mzwmtmm

24th Augund 5.5 40.09 5.0

12th Ogtoher { 6.7 37.05 5.8 120.50° €.7 2B.%51 6.4 62,81 7.0 27.13 6.8 34,04
3 139’90 7n0 11053 5!9 49‘50 732 110&3 6.1 40.09 _:1
8
« 8

18t Hcgémber 11 ' 14.84 3.
- 58461 6.0 23.60 57 B8.62 Te7 1001 TaO 46,5781

tat Jonueyy | 6.2 13.52 5 ;
12+th February _5.2 13&91 4 57:94 706“ 19.32 Ta0 89095 - 3.0 29-96 Tel 88-92 ‘

fay n. o ey s o e g e ER R S S SR A IR IR S BT

.!I
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TABLE XVIL

Analysis_of surface deposits

mmmmmm&mmmuw&m:a&m&m&
From field From pot

mmnmmmmmmmsﬁmzmm
Total sulphate 36.60% 38.41%
Fog04 . 18.96% 154 89%
M1,04 ) 11.84% 13.17%

SEom e e R e S S e I ST T e T T S S D S T S N L S S A S S T I T e IR DI 8N

56



outey surface of the pot wes studied and it is found that
i% is identieal with that of the incrustation formed on
the surface in the ficld. The enelysis of this materiel
ip given in Table XVII. It will be seon that the sulphate
content i very high ond thet iron end aluminium are
present in amounts eufficient o cnune moute toxlelty to
plent growvh, After the soils in the pots ave thoroughly
lenched, 1t wes obscrved that paddy seadlings grow voxry
woll In thai, wharaas.in unl.eached soiis they graduglly
wild end ultimately die. '

fe ?griatian in ghe totsl bactorianl count at
different pericds

The total bactorisl count of the different samples
are given in Teblen ZVIII gnd XiX.

The tobal count of miorocrgenisms in the goils is
rather low especially when there is no orop end the lmnd
is under watbtexw., Thus the aamylés ocoligated in the month
of August ere very poor in microbisl motivity. But the
$otal oount incresacs gepdumlly. The cemples colliocted
during the month of Noveaber end Jenuery have s high

baolerlal count.



TABLE _ZVIII

»rial vopulatien of poils coilested at different nuxdcedo
Trofile I merion

.w:mzs:z:aum&wn:zzlﬁuaxm&a::#maamzzmnz#zawzz::az:sn:zﬁ::aaﬂzzzm=z===z==m=an&ﬂma=uzs==z===

. ) - 30 el ' ' 30 - 70 onm. Below TG cm.
Date of k : . ' e
eoilestion  IH 9T mosed  count  ID 0% fotsl eount pE of ol coud
- i1 iona/E re 13 " PRBL (5378 ons /g
soils (miliiens/g.) aoils  (wiiliona/g.) cosim lmi¥lions/g.)
znnxn:=mzmm&=======n===:a=mn=smzﬁauzuzzzmmmncuzazﬁn T e e T M SR SR T AT I IR II T e % o by o et e § + e et ]
24%13‘ A!lgn&'t . 50 9 0, 44 ) 50 O Qs 38 Gu 1 1 w21
124h Cetsler - 5.7 0.81 5.9 .51 6.5 3.21
iss Bovenbey 6.9 3- 35 6:9 i‘n 42 6&9 4# 91
184 Jenmary 3.7 1.5 5.0 2,10 6.5 8.20
12%h Februmey 3.7 0.70 : 5e2 0. 81 6.6 1,60
e T T A o e e T B B T T T e e T S A T o e e e T R T O R R L S e T s :======ga==m=£3====m==23==é#=mu=a=====z=_
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PABLE XIX

Tnrindion in bncterial popuintion of moiis eovilached nd aifrerent coviods

MQWWM

Profile 1L sevies

P e R LA ot bT e i wg—mmgmgmmﬂgzmﬁmmmazmmmmmzﬁzzwmmﬁafmﬁﬁ:nfnﬂmmmumz
: 0= 30 8. 33 = 0 e Taiosn 73 doe
Doate of - - : . et e
! ,Ii f‘ - - ’I >
collestion  h..on | Totel count, gﬁeﬁﬁ Potui eount giagi Zotel count,
boilds {=iilions/z. } coiln (miiiiona/de. ) e {malliona/e. )

== = nWzﬂnﬁuzﬁgzm¢g=u=ﬁwmmmu:mz::n:ma:ammznmsazﬂmzz===mmmww=:gﬂmgm¢mggggg%gﬂng=zn

24%h Auguerd 5.8 De23 6.5 1.53 | Te1 .71
12th Ockober 6.7 1.26 6.7 1024 7.0 2,00
1ot November 7.1 4.81 7.0 4.67 7.2 3.98
1ot Jonusky 6.2 8. 40 6.0 7.80 7.7 6.80
.80 7B 1,90 8.0 0.0

e

12%h Pebruary S

B T i A e A e D T S T B S A S T S SR IS TR S S R T I AR e m:::—....-.--'-..:zv_-::s-..:ﬂ:m:ﬁ::z::nﬁa:mx:zzﬁmwm;,ﬂﬁgmtmﬁgg,z ———
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Although the population does not vary strictly
with the pH, thore sppears to be sone coxrrelation between
pH and‘totgl gount. The samples which are neutral in
vemotion are fairly rich in miornbia; aotivity. Tho total
count wlso ;ncreaaea with depth. Fungl e.re- found o
predoninate in the upper layers, whore a8 bacterina

predominate in the lower hoyizgong,

'5. Morphologicnl foatures snd nitrozen fixin
capacity of isolated gtrains

Pismented strain -

Shape - Jocel
Size - 2%2 ob 3x3 M
Motility - Actively motile

Gren remction - Grem negotive

Honpismented sivain

Shape - Cocol or diplococel
Size - ‘ 2x3 ox 33:3/11
Motility - Highly motile

Gram reaction - Gram nezgativo

60



i trogen fixing copneity

11. 30 mgn./g. of suorose
Pignented ztrain -

in 21 deys in liguid media

14,21 mga./g. of suorone

Nonpigmented strain - s
} in 27 deys in liquid nedia,

61
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DISCUSSION

Thors is a common boliof among cultivators in this
region that orop yloids are far mors influenced by i
pogsona then by apnlloation of fertilizern or methods of
oul tivation. Presumsbly, the elhiemical proporties of the
goils of this region sre infilunnced to & vory luvge
pessure by sossonal ochenges. It is, thorefore, only
appropriate to exawine tho extont to which secsonn sxort
theiy influence on the chemical propexties of the soil.

" The limiting factors to orop producticn in acid
sulphato soils, acoording to Noormann (1963) arve moil
poidity, toxicity of ivon and aluminium, znd poox physionl
soil condition. The extent to which thess faotors are
influenced by changing sensons, as regerds Knt%anad ancld
soils, will bo evident from the resulis of the prosont
gtudy.

1. Profile charsoteys ggd saggunal ghangen

 With & view to ozamining how far the physioal soil
conditions nve pffected by chmnging sorsons, iwd scries
of profiles were taken from two representirtive localities
in the aroa. Thors apponrs to be no dear distinction
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betwoon the different horizpna of the profile, The
profiles could be divided into different horisono 6n1y on
the bosis of textursl oclassificmtion. The upper leyers
ere deeper in colour than the lower layers which indicates
that the lower layoers have more decomposed orgenic matier
wheraeas the upper layers are rich in undscomponed organic
matter. Almo, the 96113 of the uyﬁer layers aré predomie
nently clayey, more pisstic and éticky. The lower layers
are reiatively lose oticky and spndy. The uppor layers
contain atreaits of yellow depositsy the atreaks beconing

inoressingly consploucus whon the soils zre dry.

As far as the morphologiosl characierse of fho
profiles ore éoncerneé; it appeonrs thot these charaoters
are practically uninfluenced by echunges in sonmcon.
However, the chemical charactors nre altered by geasonml
chenges. This indleates that fha inorgenic gonstituente
of the poil vary with the senson, while the organic
portions which contridbute to the morphology undérgoes
very littie chnngo. ‘ |

2. Soil reaction

The noture of hydrogen ions 1n'Kggi soils has been
'studied by many workera. There appeanrs to bo sone



ﬂgn 1

Graph showing the varlation in pH of
freah soil sanple2 at different periods

(Profile I speries)

Fig. 2

Graph showing the voriaztion in pH of
fresh goil sgmples at different perieds

(Progile II series)
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Graph ehowing the variation in pH of
fresh soll sanpleos ot different periods

(Profile I oeirics)

Fige 2

Graph showing the vordiation in pH of
frosh soil sgmples at different perioda

(P;ofile II peries)
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Mg. 3

Graph showing the variation in pH of
gir dried soil somples et different porlods
(Profile 1 sorica)

' Fig. 4

Graph ehowing the variation in pH of
pir dried acil osauples ot dilferent perioda
(Profile II series) )
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controvarsy regﬁrding the nafure of the acidity of thesme
soils. Pililay and Subrazonism (1530) attributed this %o
the hydrolyels of snlis while Iyer (1928) traced its
origin to ‘the presence of organic acide. Nair (1945)

hes reported that the pH of the Kari solls is dependent
on their orgonic nottor contend. According to Subramoney
(1947) 4ho high acidity of these ooils 1s the result of
oxidation of au}ppur oompounds present in the @oil,

A very peculiar fonturs of these soile is that the
upper layers are highly aoldio while the lower layers are
almogt neutrel and in some cases slightly alkaline. The
lower layors are predominently rich in earbonstes and
‘thorofore it would sppoar thet the nsutrsl or even elkaline
reaction of the s0ils of tho lower horizons is due to the

procence of the curbonots compounda,

The fresh samples érh almoat neutral in rezodion
while on alr drying there ia oconsidersble £s5ll in pH,
(Fig. 1 to 4), This nppeayrs to ba in agreement with the
observation of Hoormenn (1963) that acid sulphete solls
upon dralnage and esration show a definite and sovere
acidification due to the oxidation of sulphides which
lead to the foramation of sulphuric aocid. \
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Sonnonel variations in pH are very pronounced
especielly in periodieslly inundeted lende like rice
fields. During inundation pH values may increase graduanlly,
eventuaplly renching close to neutral whereas during the
dry poriod which follows, they drop quiclkly. Thue the pE
- a8 such iz not a deeciding charncteoristic for these soils
in the field. However, the differonce beiween the pH of
the dry and wet nateriesl ngy give a fairly satisfsotory
ecatinate of the potentigl acidity of these solls
(¥oormann, 1963). |

it is evident from the results thot seasons do
exert conpiderable influence on the chemiesl propertien
of soils., It hos been a common experience that when the
orop is harvésted during Novenber or December bthe yields
are good, But 1f the harveat‘ing poriod exbtends 4o

Fobruary-iareh, the yiclds are vory poore

It will be seen from Iabies I mnd IX that the
surfncee soila from both the profiles collected during
November are highly acidic in resotion when they are ailr
dried. Vhon these Boils are fresh, theiy pB velues
Indicate that they sye neavly neutral. Thove is thus a
- wide difforence in the pH velues of fresh end ely dry



goils in Novenber. _ﬁha £&11 in pH on air dn&ing is not
ao sherp for the zoils colleoted at other periods., In
other words the difference in pH betwean fresh and aiy
dry soils in grontest in Hovember. Thorcaftor the soila
are acidic even in the ficld condition. This indicntes
that by Fovember the soll moidity has inoressed snd during
the folleowing dxy monthe, the zcidity which wes potential
111 then, manifests iiself completely. The soils whioh
were apperently neuirel till Novembexr were potentially
roldic, 8 indicabted by the pH of the dry soil. Thus,
after Novenbey, there is a sudden penifeststion of soil
acldity in the surface layers. Under an opiimun soil
reaction plants can grow well, but when there 1s a_auaden
foll in pH, end that too within & short intervel, the

plente will not be able to survive such a drastic change inl

soil reactlon, and the resuld will be progressive wilting.
According %o Moorumsnn (1963) & very high concentration of
hydrogen ions such sg can be found in the oxidised top
lgyoers df newly recleimed end drnined mud cleya ocan cause
physical dnmege io plents. He points oult that there arse
soveral instencos in whlqh‘the Junction of voot end atem

. has been practioslly éévered by the moids In augh casos,
the roots mey etill be alive wherees the above ground
perts have diled.
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. In normel cultivetion practices that are prevalent

in the prea. it bacomes neceasary to dry the soil during
certain specifio periods of orop growth. At the transe

‘planting atoge, for instance, the ficlds nre mllowed to
ﬁny for bringing about better aeration end rooting.
Congfequently, ‘this operation leads to & considersble fell
in pHE. In circumatonoes where fresh wabler in availeble,
thio newly developed acidity could be lonched ewey by
thorough washing., However, such p possibility is remote,
under conditions preveiling in the field; partioularly
where the £ields are centrally situnted in extengive
blocks of areas verying from 300 to 700 aores end when
the water hus to come fyom rivers ‘through the surrounding
fielda. Thua, at ceriain periods during orop growth, the
acidity is bhound 4o shoot up end cause damage to the orep.
A clue to the molution of this vexed problem could be

" obtedned from the reaults of the present investigation.

As hog alrocdy been pointed out, the d@ifforence
betwaen pH of the fresh and azir dry eoils is mexioum in
Hovember gznd at other periods the difference is compara-
tively very emall. It would, therefore, appesr that the
moil is potentially very ncidie in Hovember oven though
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Fig. 5

Greph oshowing the veriation in pH of
aix dried soil emmples as determined in different meding

(Profile I aerics)
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Graph showing the varietion in pH of
air dried soll samples ag dotermined in different medias

(Profile II merics)
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the pH of the fresh moil indiontes it to be nearly neutfal.
Thie potential mcidity is, therofore, bound %o reveal
itoelf ocompletely during dry aaéaona following Novembex
end this is found o be 6o, as judged from the experi-
mental resulis. Therefore, it would mppesr to ﬁa safe

to ndjust the plenting time in such m way npa to complote
the harveat by Hovember~Dacember. If the plante do not
mature before ﬁovemhar. the chences of wilting will be
vary groety as the potentisl acidity willi be releasod |
during the Gry seaason following November. Thus, if the
hoxrvest peried comes during Pebruary-March, the ohances
are that the plants wonldd aléeady hava been pubjooted <o
the hermful effects of high moidity snd consequently the
yield will bs poor. This conclusion arrived at on the
basie of the data obtained from the present study is in:
couplete mgreement with the oul tivetors? exparieﬂﬁa that
if the harvesting period is in Februsry-Maroh, the yicld
is poor, whercas, if it is in November-December, the yield
1o good.

1% will bo seen from the results in Tebles XV and
XVI that the pH and sulphate content are negatively
correlated. Wheﬁ the pH is low, the auibhate content is
found to be'hiéh. Ehis_ahould be #o bocnuse the acidity



is the result of oxlidpiion of sulphur compounds present
in the moil. The oxidation of sulpiur compounds loads
to the production of sulphuric poid end consequent

inorenne in the sulphate content.

.The pH of tho aiyr dried sauples os detorained in
soil water ouspension and in soil-pelt solution aystems
do not differ signifiocmntly (Fig. 5 end 6). Gonerally
in most soils theme two veluea differ approciably.
However, in the prooont atudy such o phoncmenon is lens

noticed.

3. Totml soluble gails

In a study of the tidel influences in the AYOB,
Vaidyesnethen (1958) found that there is en obb-tide
during the month 03 Hovember.‘ The sep risces and conoe-
quently there ls e pressure exorted in the entire
Xuttenad aven which might oventually leaf b0 the eapillayy
vige of the subsoil selie to the surfece. The plents
are quite sugcoptible to this chauge in fotal aoluble
gplte if they ore at their tonder ege or ab the flowering

B tﬁ@e.
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Graph showing the variation in conduciivity of
fresh noil semples st different pevicdas

(Profile 1 zeries)

Greph showing the wovindion in conductivity of
fresh soil seunies atl different poviods

(¥Profije II oserige)
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Pig. 9

Graph showing the variation in conductivity of
air dried soil semples et different periods

(¥rofile I series)

Fig, 10

Graph showing the veriestion in conductivily of
sir dried soil semples at different pericds

{Protile II scries)
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The results of this study ore in egrecment with
the experience of the ocultivators that the planting ox
flowering stege should not be during the month of

Hovembep.

On a comparison of the chloride an& sulphate
contents it will be scen that the chloride content is
practioally unaffected on gir dryiné the soll, wheroas
the sulphate content increasaes aoneiécrably.. Fyrom the
results of this investigation (Fig. 6 to 10) it cam be
seen that the eonductivity incrcases on zir drying. It
would ‘thus amppesyr that the inoresse in conductivity Sn
zir drying the soil might possibly be due to0 the inorseanse
in sulphate content. The inecresse in sulphote content
according to Subramoney (1958) is the result of oxidmtion
of aulphur compounds presont in the soil when it ie aip
dyricd.

A8 regards the varimtion in tho water soluble
caleium content, thé Tesults obitained phow thet the surface
80ils of both the series of profiles contnin the maximum
anount of oslcium in the month of Hovember. However, no
definite pattern regarding the pemsonal veriations in the ‘
celoium content emerges from the reoulta ;b%aineﬂ. In
both the profilea, the cnleium content is grenter in the

lower horizons,.



7

The variagtions in the memesiwa conient of ‘the -
gsoile are generglly simiiar to those observed in the case
of calciun. - The magnesium content ia alweays found to be

higher then the ealeium contont.

Results given in Tebles XI snd XII show that all
the solls contain very large amounis of chloride. Thia
might possibly be the result of frequent inundation of
the lands with sea waters 1% is aluo seen that the
ohloride content ic greateat in the middle horizon of tho
profiles., The volues of conductivity mnd totnl soluble
salts would suggest that thene soils be botter termed peid |
sgline soils. According to Naix (1945) the fertility
atatus of theee solls has no relation to thelr aalt

content.

4. Toxle fanctor

The dexzree of ncidity depends on various conditions.
On drying the field the plants wilt corpletely in certain
ereee of the fleld. This wilting occurs in psiches.
Aocording to Subremoney (1947) such patehes in certain
fields is mors thaen 25% of the totel arca.

Round sbout the wilted plents on the air dried
exposed eren, cn yoellowish white inorustntion can be seon.



Thoze inorustations are the concentrates of the toxio
neterlal that are formed in the 20il during drying. The
enalygias of the scrapings are given in Table ZVII. There
is & high content of sulphate, iron end aglumina all being
toxic to plant life in high concentrationa.

Aluniniua concentrations of 800 ppm. or mors in the
goll serilounly affoot the production of rice (Tomlinaon,
1957). In Stierrc Leone an cluninium ilevel greater than
250 ppm. cnd ivon level groater than 1000 ppm. ham been
.' found to be harmful for rice.

The tera cateclay (Van Wyik, 1951) hans been used
for noid moil naterial in ite oxidised fora showing atrow-
yollow motlings and atrogks of be.aiu fovrice sulphnte.
Chenery (1954) suggested the term acid sulphate soils for
the soile in Central Africa in which such materials cocur,

~ Subremoney (1958) glves an explanation regarding
the poseible formation of such petohes in Kori lendo.
During suzmer whon lnnds got dried thio 1:;arusteitién in
found on the surface of the 3011; Acgoyding t¢ him due
to some subsoll remotion, preswasbly of a i:iologmal

charastor, the mattor which enorusts on the exposed soil
ie pushed up. )

N
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The oocuxrenée of these incruntations on the
surfece n0il suggents that the toxic arlts sre produced
as o result of scration and the products might hove boen

formed as a result of merobic condition. Tho predominonce

of sulphate in thin substance indlontes its foxmstion
from the lower horizons boczaune lower horigons do nod
show high soidity when froshly collceted, but gets ncidie

on expasure 4o air.

The ocourvonce of sulphqr and sulphur compounds
hus been reported by Subremoney (1947). In the ssme work
evidence hes been giwen to phow the existence of &

sulphur bacterial cyole,

The formation of sulphuric soid eocownts for the
high contents of iron ond glusinium, Ividently sulphurio
void must heve diesolved out irom and aluminium from the
goil. The free sulphuriec acid =nd the gonsequent fdl in
pH are themselves fmotora contributing to toxicity.

Van der Spek (1950) proposed a scheme for the
acoumilation of sulphides undér anaeroblic conditions and
thelr subsequent oxldation lesding %o the production of
free sulphuric acid. '
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By diliagram Rhowing the dotsl
nigrobizal oosunt of tho solls’
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Pig. 12

Zar dlegres shewing the total
microbial eommt of the soils

(Profile TIL mories)
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Thus we got in the soil the triple effect of low
pH, soluble slumina and colublo iron (Tomlineon, 1957). -

The cultivators hold the view that if the plant
cores to Llowering during Hovenber-December, the orop is
bound %o f2il znd they cnll it as *Hakoraksl®,

From the rosultis obteined in tho study it can be
suggented that tho soile ahould recoive good iecsohing
during the month of Novesber-Dacember, | However this heg
to be counfivmoed by Lurihor studiea.'

5. Eicroblologicai provertles

(1) Yoriations in the totel haoterial count at
difforent periods

" A low miorobial coumnt which inorecses with depth
and @ predominznce of _fmgi ovey bactoria are charmoteri-
atiﬁ of the microblel population in the Knri moils.

(Fige 11 and 12). Pochon (1956) attributes the low
‘activity end popalation of microorgmanioms snd the low
rvatio St baotexrin to fungl in orgonic poils, %o the
combined effects of high acidity, high organic matter
content and wide C/F ratio, ;



okl

The variation in the total nicrobial count, as
influwenoed by senson, is found {0 be very pronounced by
rany workers. Xhudyakov et gl (1658) found & large
vériation in the numbai of microorgenisms even hnﬁer
conatant external conditions.

The sauples eolleoted durina-ﬂovnmber end Janunxry
record a comparntively high mioreblal population. DIuring
thie period there wmd standing crop 1nlthe fisld., It |
would therefore mppear that the high sicrobial population
in cmused by Zhizosphero ¢ffeot. It .is now well ro00E-
nised that pient roots end soil mioroorganisua form an
inseparable physiological sund ocoleglicnl complox.

.Webley et al (1952) suggested thet bactorisl end fungal
population inoreases steadily with the development of
voegetation, ‘

The low microbial population in the soil which
inoreanea with depth seqns to be a consequence of the
higheyr moidity iﬁ the uppeor lonyers which deorcanes with
depth in the profile. The xesulis of thillinvasﬁigawion
are in good agrqemeht with the common observetion that
the bacterial population 1s atrongly influenced by the
eoil reaotion and that the root davelopuent exexrtio a



" much graa'ter influence in deciding the totel haoter!.al
count.

The bacterial population graduslly inorenses and
renches & maximum during the pericd Novomber to January.
Afier the harvect, & sudden fall of miorobial population
is notioced. |

(i1) Morphologieal festures pnd nitrozen fixing
osppoelty of isolpted sﬁm}m

The morphologiosl features of the two typical
faclated streins nomely pignented and nenplznented (dull
white) mre studicd end reaorded.

Subranoney (1958) isolamted o nitrogen Lixing
organisze from Kuttsnsd soilso, which fixes about 16—14 ng.
of nitrogen per grem of energy maberial, cnd whioh in its
morphelogical features reseabdlen the pigzented ovgnnism
under atudy. (Plate IV). The growth characters reported
by him nre identian) with those ocboerved for this
plgnented orgenism. According ‘o him this organisn
belong to the genuo Azotobnmoter.

The organioks isolnted from the different horizons
u;zgges’ta thet they ere all of the same specieca. They are
sinilar in the growth and moyphological characters.
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The high aciﬂ;ﬁy end waterlogging are 6atrimantal
to the growth of Azotobmoter. The condition prevalling
in thece osoils suggeots {thet the ovrganism dova not
belong to the Agotobaoley speocics. -

Geiny {1919) suggested that Azotobmoter is mbundant
in soile having a pBE beldw 8.5, the optimur ranction for
the dovelopment of theoce organioms being batwaen'gﬂ.7.e
and 7.8, According %o Starkey and De (1939), Tohsn (1952)
end Porx (1955) orﬁaniama found in weterlogged soila of
high acldity having charsctiers similar to those of

Azotobagteor beleng to the genus Beijerinolln .

Beijeringkis g been roporied to be pregent in
most tropicsl soils: The nitrogen fizing organism
isolated fror Eori soils of Hernia resemble both
Azotobnetey and ﬁaiaefinggia. This posen a now problem.
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SUMMARY AND _CONCLUSIONS

A study waé carriod out on the semsonel variations

-in pH, weter soluble srlis and bacterial population in
the Keri soils of Kerazla. Ton profiles collected at

five different periods fyom two locations in Vechoor
village, Valkom Teluk, were examined. The morphological

characters of the profiles were also rocorded.

(1)

(i)

- (134)

‘The results are summeriscd belows

The soll semples collected during ‘the month of

) Novembér regintored tho meximum pH in the fresh

condition, while on aiy drying they became
extremely soldic.

The pH of the air dried smnples determined in

.aoi.l-—aalt solution aysten did not differ widely

from that m soil:gate: guspension,

The soils collected during the month of November
recorded the minimum conductivity values in the
fresh oqnﬁiﬁon. Bufb on air drying these semples

-geve the maximum conductivity velues,



(iv)

(v)

(vi)

(vii)

(viid)

The water soluble omloium, megnesium cnd chloride

contents fluctunted widely, but did not follow

sny definitoe panitern of variation. The figures
wore similay Lfor the fresh and pir dired samples.

Water soluble culphete was prescent in large amounto.
Sulphate content varied from seaoon o season mnd
e gudden lncrease was observed in air dried samples.

Negative correlation was obtained between soil pH
and sulphate content of eiyr driod samples.

The dqnpoaiﬁion of the yellow orust collocted from
the field and those found on the outer surface of
the pots used in the laboratory atudies were
identical. "

The stage of growth of the orop hed a definite

Anfluence on the baoterdial count of the soilse,

_,@9
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