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sulpam or avan sulpour fjroe* and tilth t&e us© of X eso  cuiphsr
i »  i.Bs&etioictOo ana fangioiuGSj Mi© inoidoritel addition of 
golpjimr to soils i*ae bear, doeraasod* IUosg sev©X0p©s&to 
nr© ro&ponsihl© for tao roaont interest gnoua Mi tlio sta&j 
foxialiaing to saXfXiar as a plant nutrient*

feoXpla4X a©£iei©tx$ ms boor, reported in aria* 6<&i~ 
aria as,a im&ta regions* In the hta.%on btuios9 bh&tags of 
^ p t e  ior alfalfa n&s reported. ticm toMngton®. lams 

a»6 Oregon* P e rifl& aae lo * o i  t a in  © le aan t liaf®  oecrurrai on 

eottoii ana tobaeco on the catkty ©-aastdl plain soils of 
Alatatsa, Gnoxgix,* XXorlda unfi feorth Carolina* I t  has 

ragioftua that sulphur i&ere&eosi the of cXoto*
in tli© oaafiy soils of ImriGu* In India» sulphur csofieienoy 

Is reuortcC ob34 in tiie toa soils of * un̂ afc*

ftalpmu. io pi ©sent xn soils in tooth organio ana 
imr&ael© foras# m afneraX soils i t  is associated uith 

g$rit© Cl en^/ * JSphal&sit© C rm ^ s Qhalcopyrite (tittyjPoSg) , 
g&psuu ana ©psoaite (Hg&Q̂  >?ugp)» In imnM
logtQm the orguiJLc ieasi is pxodoninaists *.© tko sulphur ion 
in faudiljr loaanoa from tlio sail#

Hi© trcmsfoxiastiion that sulpnur titfctergoes in soils 
is of important© a© it  affects soil ©onaxtxoBs ana plant 
Cjpovtn* Sn© osxipiotd^ ©sdUiised out roanco© fcuto&.tancoaf 
aslphuiia acia ana Jtyagogen sulphide lenpectlvsiLj are tho 
iiitirefrloX products to&t m m  ia© Eiaxinun of foot on soils#
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on stitettato saipau? base boon reported h$ 
Bwmm at?€ tfc&iogg C1TO5 for Imm soils* fegr Mes and Sslfcis 
(1&26) * for ©Mo noils and lay leMLiff# for Mtnrofiote soils.
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©s?M m  pmstlf tixat&ad the prmmm of
mmmiB mtmhte m&ptes&m to liM l$  maj tm 
t e i w »  Xfeaa&h&o ©nlpfeatw lik© h&im. w&pMt® mm 
mmmf mttmmh p$mlm t e W p  ®f that* Wm otKnteol 

o&titvo is srnmhet Halloa*

Basttlo m& la4iau@ <3®S3> immmm $®m Mmttf£©& 
oo«tirc£&g m mall is  oartain Mm fietttfe

tfs&o* so ils* KtHtOBS' MH&me m& &mtt CWt) has* 
jr©»ital the pm&mm ®t tuatfltAAo s&pti&to nasoaiafcafi oitfc 
MotoB sartemt# iu mXmsmm mUm S* tom ® ## fMn too 
mvGM he a Mraen ftom of i&soiuhle solphat® ta M ils*

Fmseg? flfc, C1C-S3) rettUwI&g M talA asp©«%8 «f  
S^lpte as «  soil eossstitiKa&t and plant mtiftert* fmm that 
sosi of the mlpim la hnwld ff#gi«3 wan in ofgaht* foist# 
finif Am mtm  that in taunt m ils tho Snasttfila f  
e^tsiaed ©ply a sosil {ostSan of items #tn©i* them otftphsteo*

Witllws m& Ctainfeeree C3M )  stegplftg the ohaaiosO. 
mtm& of sslplt&i© in so »  MsijmMau soils ofcsoma that 
is  th* Murfaoo tMMrlam of aoet mi tho u#ll tolnei miM 
m ils mmt$ m i th* otiLgter was presant in meafci* fos&«
1% ms aloe ovtahiiaM  that wceept oedor tsttidMe emtittim®* 
whan *q$im  fo$» of wipim* pmwtlmlmiw st&phl6«a* alchfc 
pradeni&ato mm of %im tatgaiiie sni^te in soils aooomd
as wlptot«a#
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ste&ilily trifli time*, (toparisig fa® virgin soil® ami year
el#  pastures i »  etee®mB&QU®am f they ste tev e i tteat average 

a&Bua£ increase wmp 14 Xtes aelpteor par acre*

Jordan and Bsisar (199£) reported tteai ttee to ta l  solpteer 

o c ta n t  o f  nortte Idaho soil© w i a i  f r *  0*020 to 0*039 pm 
omt*

PureksM (XSS0) presented iota ©n the distribution ana 
a«jreage of Mite eMpte soils of the Finnish eosst* While 
greater part of t&ree soils contained 1000*6000 or 8000*40000 

kg/ter. M  mmo roglons t e p t e  amounted to  i&Jooo to  20*000 

kg or mm*

£otor* Gjraeeaiefc as# Otelan. (1983) determined tte® 

sulphur e©»t@nt o f bob® s o i l s  in  OXsstyn province* to ta l

#iilptear in I t  profiles an# 22 top soil© varied from 8*4 to 
€38 mg/kg mineral soil an# from 2031.3 to 4406*2 ag/kg peat 
soil (botte 4vy weight)» ftee salpteur content decreased with 
ieptte In mMoml miX& and toereasefl In peat sells* ftere 
was a linear rel&ttonstelp between cartel levels ami total 
sulphur tetenis of soil*

(XO&i} studied tteo content and forms of 
eaapoomie of saleter In various so ils  of the fi*S*i*H* Ir 

soils tte® iistribatlon of sulglmr In tteo prefix* 

depends or mo distribution of tetanus carte* Sulphur 
m#«auX&ti©» i s  greatest in tmmm aecasaXated fcorlaon and 
decreases gradaMXsr toward© ttea parent material* In note-
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efl&lee so ils  the distrltefcim  of sulphur in the profile 
s on tli© eisirlfcuitoh of terns eorhatz* gelpittia? 

aesoEsulatioia is greatest to tmmm aeatsoul&taa ts&vlmn m i 
decreases gradually towards tit© parent material* I© mn~* 
saliB© so ils  7©*@0 par ©eat o f the to ta l sulphur vm homi 

to the organic isatter m& sulphur oeearred in  a l l  tho amto 
fraeitons of the humaa*

Mlselsv <19643 reported totol ®u3.p!tttr eontent la

17 m in  so il types o f  Bulgaria*, The sulphur eoptant was 
14*9 * 37*1 Bg/100 g* to top horlson ard 0*1 *  00*4 ag to 

the 3 horizons* fho sulphur content dopondea mutely on 
organic matter content* Cteao&oa sroaitaae sad ehemoeoa 

contained the higher amounts o f sulphur* gray forest so ils  

eeiitotocd lo s s  am o&mmm forest s o il s  contained the le a st  
smlpiur*

Kansrar and f a t t e  <10643 examined a large number o f 
©oil emplm  from tm  gardens o f Punjab fo r sulphur* the 

to ta l solpter ©anient varied from ISO to STB ppm (average 
188*8 ppa) in  the top layer* and decreased with tesrcastog 
depth in the profile©* ftdphnr content «©ro higher to ©oils 

a t  high altitudes then a t lower altitudes*

H a s se ll  m i  SomifieM <3,064) a n a ly st  88 wmp%m 

o f atoerai soil© and found that to ta l sulphur ranged fro® 
0 2  to 1778 ppm* Calcareous soil© were richer to to ta l 
sulphur (average 888 ppm) the© ©on calcareous ©oils (average
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organic* sulphur constituted about 75 per sent ami to e te t im i 

m ils  about *30 pm  oeat o f the to ta l  sulphur*

SMsoecIo ClDS?) norhtog «® K a s s i l  soil© fetitwl t to t  

about §0 p& mnt of th# stAphur to the ploughed layer of 

mmftm darfe fcrowu so il  was represented fef organic sulphur 

unfi ©table stoerals and to socl-poisoils soil© tism  forts© 
represented SO pm oast of th® total sulphur*

Estimating aifferejsft forms o f sulphur to  the eeloareeu® 
s*sd Eo»-o^.osreoa@ ©oils o f  I ta ly *  Oliver <1£60> fom& that 

to© mntmit of organic sulphur varied fsoa 77 to 8300 ppm*

Farsaa esd Itoeley  <l£6&) suggested, that to© orgauie 

coEtpoututo to  th© so il organic n atter to which a eoBsiOorahlo 

fraction  o f  th© so il  sulphur was eovaloistly Ikjuik1? soul cl fc© 

sulphatoO polysasstoariios or sulphate e ste rs  o f phenols m& 

they showed th at polysaccharides might em sstJiete upto 30 per 

sect o f too organic sulphur*

So&Mar quo Sartoder Mehen (1988) while studying the 

d istribution  of d ifferen t forms of sulphur to Punjab s o i l s *  

fmxii that organic sulphur formed 78 per sea t ©f the to ta l  

sulphur to  aeto s o i l s  f while i t  was only 19 per sent to 

alhalto© s o i l s *

ilaawor and Mohan (18©4> ©toaytofi the distrlfeutiOB o f
fo m s o f sulphur to Wm$uh m i ls  found that organic forms 

abounded to acid ©oils* fhere was a ©lose relationship
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son profile© of th® tSmmmmt® and isatolle ©ra©f4*, 
foma of sulphur pi?@aoainatod 1m all eurfnce as*11 

B hortaoRs* although torgaRlo sulpfest# *&&&»& high le-vol© 
ih  ̂ h&risma of ®«# ehef&osHmio profiles. I
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using saftio astiir© isotope #®* tfc&or ©riitiai^ 8©tt«Sii©»i§ 

iris© sotto sontotiiog oxOy a f«w m* mSLsto&As tm

I0l>£g#

J’gwti CS6S6) st&tying genua noils ©ton?®© tbat

spptolnit®  o f sc&pixidos w#f« few# only iM p M if

sntlfiv fli© loser lepers msMimm eoRslfierably looses aneimts
©f total ©s&pfeite H n  tbs mpm$ borim*

Sfee ssiXfte content of soils Ip  tte taunts ersao of

rn® Uteisii g « s #  mu listea t®r mxtm im m * Mm total 
septet© is  m o soils f r a  S*S i «  osnft is  otiasiiems
to fr*9 par seat is  patois#

imMm m& £a*40lap iW M } i p M  only 3 pg® m  

la ss of ux&phm? ty H»ngap*s ae#tat© aeaiie aefd

Wf#y fmm tli© sasffaee berim e of r©§ youon pcstolie ©oils 
of ra ta  emtwm pmku of ln it# i stmt#®* ass it  tarsal to 

noesBiA.ate &>3Q ineiiee b^oi# tt» aurfsee*

SaUar tiww) soportod tiMfc its© stslpiista s K t m M  

v ita  « 6 i®  aaotate Ipn 4*sJ f r a  msitmm pm$u®& of 

anerapped so ils  i s  VlotiSe van gsnovsllf a tom  fa n  sarfses 

sous ass aosontOoM in tfoo «ter£ii©ii labors ra re  ©In? 
v&s prom t* flit i&erase Sn sislpfeato v itii l&om slng i€sy 

m tsnft m s tAgî f* Btm M M m t a&6 tte oBtrssfcsfela ealp&at® 

tsndscl to fe@ Silgtar in so ils  ©lifi p r to M iw lly  t o l ia it f v  w 

a&a iu t t te  ©isy m m  ©life xm faerlliien itie  cloy*
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Kmmm m4 mksn. iism) stotyiag tt#tjE&tNtej«tt mi f e w
a f  © clpta 4» ftmjab c a lls  ©bconretf tlist fates

fj'tieslftatM  t*& M sa fm e  sa ils o f pU ?* Rmmtm and Sastea* 
(2&6t) «M i»teg ©oil Bmplm ism %m gm4em mt Ptmjiife sis© 

tfcat sulpHat® mmssm mil's in gau&i mmmt®#

M&smmi and OomtlaM U9m} ma&smteg mmpam # t 
s t e r e a  ©oils found t t e f  waf«  a&ts&a au&ubate siAffettt 
^  f*wa 6 to  3&Q wm* teooto ( a m )  stwtiesS Eearala mils 
mm xmpotted tbafe im -mil mmmted mil st&piiatQ m&pbar

fci? Wm m$m putt im mt inorgai&e « a jr t » «

3* ftttptaats Mmsptim, M l

AH tm  fiKUganto mUpMt® 4© mt ■mtesmta&Xm with 
water* ablutions ©s»taJMiig ©icplacljeg anions any estract a 
fraction I© oon&idcreg t»  te M M *

M&ttmm (liSf) few# tbat «  quantity
of ©ulph&ts was 6y saa© ©©41 colloM© end that
tb s a te tp ito ii capacity of a  ftotMle ©oil w llo l i  itusreacod 

vith  immmlm miMtf*

i#©iB©t@r e « i® s  of ISaelRtly# £$. ^  (2&4$) ©ten
that ifelug itic.mt.eQ© the out go ®f sulftetts#

Ifemlug#*? (2S%> st»Syi»§ mil twm& that w s l

surface tttjrtoo&a aa i ligkt taxta*ed mils  tssg osay low capacity 
to adsorb ©dptsaf© but that apffCCtaM® oAemeptio» was poasiblo

1 )



p» wtiarcottf *f|eip ucaptA&et
m% #xpp #wiiws «t% $® w%mmm twm mmm p@<jsospi 

«&*? ««& m% j© to «w»
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total surface ares* Sboy suggested tlmm of
sulphate adsorption fla * i> adsorption #t th $  m ®tMRge rites 
11) ©eolusto between lattice shoots, on& li t )  eubstitatto
fm m& ftttlea in t o  lattices*

B^utiibrto espertosittii with aolpbatetolotto  s&sftures 
end potass*®! sulphate cojtoeto by Stog m& flmmm (2963) 
towed ttiat t o  aaoia&t of a*ilo»3 h®&& by onto retslaias 
iaatort©Xe (83 tortm  of toss* Iroa ooato k&olisite) 
increased with fis©* fills together with other eb@@rmii©a© 
suggest t o t  gi&ptigte t o g  ware ©stonged im  os and t o  
M %m& formed fey t o  hydrolysis of ^ is^ai® } fa  t o  pmtmxm 

of salt n@atMa.isea tbs OH ton* too ©&rryi®g t o  reaction 
toatti* ©ostpWto*

Oteo (4964) studied t o  off©ota «f 26 imrganl© « s  
organic au tos or st&pfeat© adsorption by soil ©uspimatos»
Of t o  anions triad 2© reduced sulphate adsorption to teryl&g 
dog mm* Sit© autoi© offsets mul& be ©sspXatod by ooapotitto 
for mi<m ©atocmge $l%m or anion repl&csmmt* abOlt| of 
mim® to form ebolat© oompls&es with Iron ec© plmi&i.m sad 
pfmtpi%s,tlm react to e . %ar©3syl mts Mogrtn&ate to© 
ttaereased suiptet® adsorption tgr l&ereeei&g t o  equilibrto pH 
of soil suspension„

Obac, B&rw&rd arsd ârtg (X96S) demonstrote6 that an
tore&^e in t o  eontssit of toydroscy oospoamits (iron costing) 
resalto  la sr* faoreaee In salpbata osteorftios and la pS of
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Bas (El $Qq m& st&phate m s decreased by Ca
m& promote# by & and Ea* Sighest taobiliaatiewft of selrbnte 
occurred on <temasii$ pH fro® 6*0® to 1*^3 ©r ifioraasi&g It 
froia ?*00 to 0*33*

Steo&Mtia aTi# fimmm (3M5) shoved that the desorption by 
h yd ro ly sis of adsorbed at&pbut* ions influenced tho dlstM~ 
button &i otto* ions M %im mlwxis of calcin® saturated 
Cooil ©oil*

SSalOB (3065) ctudlo# tb s  downward mswmmt o f  sbXoridG

an# sulplsut# together with t&eisr redistribution in th© profile 
as affected by soil, and hydretegie factors iHsperslogt 
inereae©# with ©ulusm lm$th m  in the floM*, with de^th 
of moisture penetration* i t  ttsoreased also os the pop# slm  
d@@r©asod#

K* Sulphur frimsformatioias

Stephenson ®eh3 Poi#@rii <20g<a> observed that th© 
03dl#ation of sulphar applied to two widely different soils  
one rerresjtKtatlv© of arid m® the other o f tuasid condition 
caused a decided increase In the water soluble calcium and 
potassium but reduced the amount of water soluble phosphorus* 
S?®!J the lighter application produced an increae# in acidity • 
tlw flocculating effeot of eKltilsed sulphur say be of 
a<*nstd©rahi© value unfler certain conditions*
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Hesse <X9^?) found that b io logical oxidation of 
organic sulphur was oxtre8eiL$ slow eossoarea ylth  that of carbon 

er.fi nitroges * Irmb&ttm with e u lp ta  containing ©sin© aeius

or oa3«t«s sulphate increased the rats of osifiaUon of soil 
sulphur.

Lloyd, i>ofioria# Starksf m& Segal <195?) studied the 

deco&pooabllliy o f  some organic eosjjm&ids i s  s o il *  iSsilnhate 

was tho an jor product tract* of stoluo was added to tits so il  ar4 

allowed to  react* fh e lr  study on the degradation o f aetMohlfte 

i s  so il stowed that sulphur of mothto&lno was released as sjetisyl 
©ero&totaii, part of tfhlofe was oxlaloed to  dfmethjX dioulo&lfie* 

Sulphate was not on and product o f  taeihiox&B© deec® position*

Kowes and Vasaes <1960) showed that the Intensity o f 

sulphate redaction fey both the facu lta tiv e  sulphate reducing 

bacteria m& ob ligatorj amerobl© sutotreple sulphate zo&met® 

(besclfovlbre dooulfurioatifc) I s  c losely  relate® to  the 1 ydrogae 
sulphide fornod* Sanden C1S6S) studying tho aXkaiinl cation of 

c o ils  cultivated to r ic e  la  the BanuLa plain concluded that 

under the influence of intense <xa~«rotdo processes, sulphur 

reducing east or l a  docKMBpoood sulphate to sulphioee ana those 

reacted with carbonic acre produced b> the u actsria  to  give 

oodles carbonate and bicarbonate* the s o i l s  having a  loss 
dense gruhulonetrlc structure and le s s  sa liiu sa tio n  mmsg® 

most prottonneefi alk slin isatio in  i »  the h ottest months*



Hart (2®62> tano&str&ted th© formation of elemental 

sulphur as an intermcatate in  poly-sulphide oxidation in 

mangrove s o i l s *  ¥smo& (1964) observed that d&iag© due to 

Hydrogen, sulphide occurring in some ac id ic  heavy paddy s o i ls  

and peaty f i sh  ponds m s  usually preceded hy f a l l s  in 

temperature and atmospheric pressure* She oxygen content 

o f the water layer increased with the f a l l  in  temperature and 

as the redox level sunk in  the mud* the su p erfic ia l layer o f 

the end was oxidised and sulphuric acid formed which released 

hydrogen sulphide fro® the sulphide in  I t s  environment* fh© 

decrease o f atmospheric pressure l i f t e d  the gases including 
hydrogen sulphide fro® the hollows o f the md Into the water 

layer and thence into the atmosphere* fh© gases carried 

co llo id a l p a rtic le s  and rendered the water turbid* Th© 

released hydrogen sulphide s ig h t re su lt  in root rot and 
deficiency d iseases in  the r ic e  plants and a lga l bloom and 

f i sh  death in ponds*

Kelson (1964) while studying the sta tu s ana transforma

tion  o f sulphur in M ississipp i s o i l s  found that the average 

amounts o f sulphate sulphur released a fte r  1 , 2 , 3 and 8 

month incubation were* 2 * i t 3*8 s S .4  and 8*9 lb s/acre  

respectively* The to ta l  amount o f sulphur mineralised was 

related  to the level o f  organic sulphur in the s o i l *  Th® 

ra tio s  o f 11 to sulphur mineralised fo r the 2-3 ana 6 month 
samples were 4*8 5 6#S end 8*8 respectively •

31
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Tiear and Ssaboles (1964) conducted laboratory 
experiment to find out tho o ff  ac t o f organic matter on 

sulphate reduction in  a lk a li  soil® . Measurements o f redox 

and nil values and amounts of hydrogen sulphide evolved a t the 

ma o f tho experimert period showed th at marked evolution o f 

hyarogen sulphide occurred only in the presence o f organic 
matter*

Ogata and BrowEY(l96S3 studied tho e ffe c t o f native 

and applied organic matter on su lfhate  reduction under 

anaerobic conditions in  arid  m m  s o i l s .  The re su lts  

indicated that appreciable ieduction o f the sulphate did not 

occur In poorly drained sa lin e  s o i l s  unless und©composed 

plant residue was present or s o i l  organic matter was greater 

than 5 per cent.

Vemor and Orlovsky (1948) detested sulphat© reducing 

bacteria in salin e  s o i l s  and p articu larly  in peaty and bog 

soloncimk©, where anaerobic conditions prevailed* Their 
ac tiv ity  was demonstrated by a  decrease in the quantity of 

sulphate and increase in tho quantity o f sulphides and 

bicarbonates in the culture solution inoculateu with tho 

so i3 s .

Starkey <19*103 a lso  indicator that microorganism® 
that transformed sulphur ana i t s  compound© were present in 

s o i l s *  The transformation o f any one organism was marked
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ava ilab le  sulphur* fdpfcur ea&racied by t i l l s  reagent which 
may fnclui® a la b ile  fractio n  ©f the orcanle sulphur as y e ll 

a s  inorganic sulphate va» stnanfly e o r r d a t t i  with sulphur
>AI values*

A mo&sur® o f  read ily  av a ilab le  sulphur Mas obtained 

fross the uptake a1?©® a  period o f  8 days by turnip roots*

Hpi&k# mss c lo se ly  re la ted  to  sulphate extracted fey the 

ansstoniti® aootato solution  o f Burdsloy <sn& Laneaotur*

ig S S S E S lM  was suggested a s  a  to s t  organise 
fo r  sulphur fey Malavolta and G alli <1931), aad P ieel (193a) 

and i t s  grovtti was found to  fee c losely  correlated with 

sulphur s ta tu s  o f  »  A ustralian s o i l s *

Qorskl, Sowosl®I s k i  and IFnfegjsska (1963) indicated 

th at fo r  low s o i l  contents o f  av a ilab le  sulphur the 

AsmmiXlm. ntmr. method vae isor© sensitive than the 

(&BSK1& y im  nephelomotrio method* Incubation changed the 

av a ilab le  sulphur content*©! &mo but not a l l  s o i l s *  In 

SO s o i l s  studied them  Mas no d o  so re lation sh ip  between 

to ta l  sulphur and av a ilab le  sulphur* hut in fe r t i l ia e a  sfeils 

the correlation  was c losor*

Hoik and Pm  <-£6d) working on Indian s o i l s  found th at 

the recovery o f added sulphur fey M &amllMs. methou was 

approximately 90 per cent*

7“



B, tiptok® at by f lo a t*
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Sgek (19*10) ©bserved that tbs oxidation of sulphides 
prosent In the clay deposits repaved the o&leism carbonate 
from th is deposit. 2te fine s i l t  deposits th is  loss resulted 
iia the foraation, of impermeable s o i l s *  with a high
exchangeable magnesium content and partic les floocalated 
by calcium sulphat©.

Investigations using the perfusion technique coaduoted 
by Vavra m& Frederick (1958) showed that smlphur or sodiuc 
tMosalphat© applied at rates equivalent to S terns par scr© 
of sulphur greatly reduced pH ana released considerable 
m om ts of soluble manganese t'mm so iJs in which m  soluble 
mmQmm® was found before treatment*

Heisenotter <1£J0S) found that the uptake of so il and 
fe r t i l i s e r  isioXyMenum was markedly reduced by application o f 
sulphate* Higher rates ©f sulphur fe r t il isa t io n  also reduced 
the apparent efficiency with which molybdenum was used by 

the plant.
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£* itjsparsot or IKOk density ate
a* Absolut® ©r real spooifi® gravity*

s* ^gaiisax..pj^nagti©.at
a* &8&8&&&M* *  Wight of the so il m s dste6 in

m air oven at &0#C to tenataist wight ate tsoisitsra mntmt 
oalteXated i«*0#A*0» 3$30)„

te iogs.,og». .totttor t~ A Imam volgfct of tte soil w  
igialite for S hours at MX w®& hmt* ffee dlfforaaos tetwws 
tbs wights tefcsrs m i after Ignition was sssefi tm oalenlatiRg 
loss ob ignition m moistoro frso teats <»«o«**3* 19%),

s* tte  ignitoa soil ms «Ktra«teo
Mth mmtmt telling hy6ro<&te*ie sold for 8 tears* &  an 
alispot of tbo «tra©t tb© tytigos&Soe of Iron ate ainrtlRQ 
w«ra prealpitete* w& M m  mmx&m? b^toxii© mi estimtai 
gravi&otjftesIX* at ©xiaos iM3.A*S* 3S%)*

i* te^ i« Iron was ostlftotad tgr reducing it to forxoso 
font with msoeisi tq^cogon obtained from Sins ute telpterio 
aoii ate titrating it against ieeteorasl jwtasottia 
pomangsmt© (A«0*n«8» 1©%)*

o« Msgjain&t-** ftio &ltisS»& prosmt is the sou. was
sal M atte fey sufetraofclog tlm waita© of tteopeteasitly 
oat&asite iron ©ntd© fr&a tbs total oosqoloxiao to&uo 
<&*e,A*C* !©%)»



3 ?

f  * GstiLtsiun in tiio f i l t r a te  tt&m
imn ac*J siw tlm  by p a lp i t a t in g  i t  a s  caloiuft oxalate m £  

titra tin g  a p d i» t  i@0lisowia poi&ssiun i f t m

eisaoM ng itt iiltti©  sulpburte a© 14 (A»d» t*c * 2&5D)«

g * !gofe&... .fBteapfaaraas«» im a3 icsaot o f l iy to c ls lo r le  aeM  

was ovapofftktad ®M s l J  t e a  delay tra t«g . It m s «&t*s#tdd witts 
n itr ic  acid anti phespfeojms was precipitates Ik t&© extract

m  mxmsiUm piimpmmt^MB,te* I t  mss dissolved In ssoesa 

of 6*3MS f@ta@gto t$6soxldo stio excess alkali titrated 
Sack with 0*161© n itr ic  a d d * From th© amount of a lk a li 
u tilised  ptmupbmm m titm t  was calcolatea*

ii* f e t a l .. IjltjBogea» * Nitrogen was ostto&tes by ft£<&dah2
m&t&od (I Iper* X05D). ffea nitrogen in the sample was 
oQtwsrtod to ajsrotiitss splplmt© by digesting i t  with 
concentrated et&plusffie aoid9 copper sulphate urn potassium 
ot&pbato* flie assaosla was d is t i lle d  o ff by treating the 

d icost$& ssatori&i with 40 per cost a lk a li and boating i t  
in  a d is t i lla t io n  fla sk * fit© amoisia ©veiled was absorbed 

isi a taooiot ©zoos© oi deelrarttal solphatrlc acid* She excess 
sold was titr&tea feabk witb 0*1 I1 a3kail* tm  nSi»ger 
content of the so il was cal eulatea fro® tfe© assount of acid 

eotieussa*

1* Organic C aibom *  fb@ wet ox idatio n  method o f 

mm Black was followed* About 0#rs go* of powdered soil was
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b* «* l m  fha® on ig n itio n  wa© fount*

to  vmi  w M elj* t o  values i® & sa f ma  Q»m to  3U*8 per omit* 

fise © to# soiS. gave the low est value am  peat ©oil tbo highest# 

hMmp% fo r  pm% the p re fix e s  shsweu a  $©«& easing with

lAoteaee in depth.

e* fh© to ta l  ooGunt o f iron  asa  aiton lw ia

o%Mm m f lm  t o  values ranging froo  1»(H per

cent for t o  lower geptfe of s t o ^  t^ il to 0d.£5 in t o  
surface Ian® soil* In all pmfilm t o  iron t o  niunliata 

content 4©oreamci with in crease  in  <tepto She content was 

lew in  the ea«e o f  peat am  aane^ so il#

CD

i’he iron  content v a r ie s  between 0*74 am  6*$t# por cant* 

Iron content deoro& to witu in crease  in  depth ir« a l l  the 

Feat t o  san<$ '*oiX  p r o f i le s  gave t o  siM at®  

valu@» -I o t o o  re la tio n sh ip  was obeerveO between the iron 

o&iae ana to ta l  ft&pfeuff contents <r »  o«€fc&) .

la )  Aluminat ~

alumina content was fauna to  e© verj 3oy Hi sarny 

ona peat p r o f i le s .  Bo fe la lfs t ie a ily  s ig n if ic a n t  co rre lation  

was observed between t a l a  constituent t o  to ta l  sulphur 

content.

a *  l o i a i . caicituar-  the ec&otisa content v a r ie s  between 

0*035 Q*2M per omit* fixeept in  the case  o f m m p  s o i l
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8* l&t&rit* sola o-̂ s© 0,11 1,6
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cdfiaeltA. Cfcuie X*)

a , H&ximsa anion
e&paei% m s  observed in  tfe* G&m ol fo re st  p ro file * %m 

vala©5lor toa turee Ciiiferedt depths were 8.4%  11*03 ano 

8*15 re&peetlvel* * In general the sssiofs esoteasge oupaeffc^ 

decreased with iaereaso in dopta* 2& pdat p ro file  it; ^

^ creased  wita iRereaae in  ueptu*

is* gen era l tendoney

sliom was ta increase with increase i s  depth* %m values 

ranged between 0*014 and 0*©4o.

d* Forms o f Suipbm?

a* lotal. .sulphur a ■» total sulcuir eefctent varioc. fjwsa 

0*3840 to u*O220 pdi eet t. Msxiusa {^entity was oosorvea 

in peat profile* which Bhmm an i&ere&oa is  content with 

increase in duplfe* In  a l l  the atbu? p ro file s  tfe$ content

deer eased mtli deptiu UlniouEi was observed in aand^ so li  

p ro file .

high!# sign ifican t re lation eu irs wei© ebaervec uetween 

fcotul sulphur mm othor rorms @f sulphur such as ©rgaare 

stUpkur (r  e 0#b*41, tMMQ sulphur Cr »  0*082) * water 

solum© eultMMr tr  «  0 .8TO , sulpiiute duqhui (r  *» 0 *8??) »
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£u«tleuidi&  ©£ QtigmXo © u lp to  ^u& us &ulgiiur

SO il &mpl®
» £OC&3 Soto l POJ*©@B*

PruxJJ© Beptu o f eanteiit tag© to  eofcte&t toga to
iiuober sampling par to ta l  par oect to ta l

(in  c#w  oetit su lp ta *  sulptiur

1. lake s o il 0-20 0»1102 04,3 0,0218 i a , s
¥a lla *iia i 20*40 00002 01*3 0.0XS2 14*3

40-€© O.0IB? vjJb,i2 0*004! 11,8

s . la ta x ito  to il 0-20 0*O8?b ^ 0 7 0 0*017© 17,9
Pattoesfoi v 20*10 0,OS33 «*2.0 0*0X&SJ IS .7

40-00 0.0864 90,2 0,0082 7*8

3* Swamp s o i l 0*20 0,.i338 9S*5 0,0103 10,?
auttoap&Ul 20-40 0,008? 08*6 0,0X8? 13,9

40-00 0,0641 93,0 0,0v4^ 6*9

4# bam^§ SQ44 ,/ 0—Si? 0,0uUS ^ tO,8 0,G0©S 10,1
1 ©11 la te r  rj* 20-40 G«03?X 84,7 0,0044 6,5

40—00 O*04?4 ?1,6 0,0012 0*9
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*{ *» « 3} JRtttfTB* ®» (tm&*Q ss $)

-*tqnjm m%nm 4 (m®* ̂» nwftfta* 9??F?mt 4 (06$*® » f) jtwcftfie 

*p%©i. 1 (6tS*0 ss £) neqt&> ®pm$m pp(mm't%®f%9®

9*0 tmi&t&s @f**es,f© mm%m, ® » 0»j
♦©Tf^o^j on** %4mm p®%mt m *&<&$ «f trager̂a? 

*t$1» stifii# <f *g*t?0 m g*f® jfffitw po| m
oem%mm®4 *%m® g&d grg*0 pat $&Y*G mmm%oq pe3«w

antwi ©ms cn& TP tif .ftitfi'pp# *prw f© m^%m£ xe£m

Ofn jtKtftt** ©pstut®

err ©w-s) *b

tt<» nSfSf «» ©nf©»f Tf®® V*9£ 3© am

©Is! a* mi mm mw® t <*» *fC*g *S8*o @t ptmojr
sra** <>*$»* rai^|Hf^J©0ott|f*i -t^lBtSpafff *rf

4%
*{«•© a i> .miapm ms m*m& %9&% tmtmmn nm 

mm&tm xtppsxpom 4 (114*0 ® 3% srn^w®

9V*%om metna’sra pa?w*? t<BSd*Q * *t| jtoJ*ps t^f



xx i

waiw* m u m m  s  tsiLpjuu

fct&tur EOlUUX« fel&piMttQ su lf te i
■**>M>iMHaM*‘«*«c «**t*ta**M»***»<iiM**»*i'**>a«M«»

Bbisfĉ a?
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Ste to ta l mu%m% vor&ea tmm  ©.00-81, to 0*0££4 pm  

oaiit« ttm  mu&iMm mm&i% ®i aulptutas w©je© JDotmm if* 0J.iwl.al 
am  peat m l,Is# fju»©> was m  $ m sm m  Mi coateet  u lta  4epUi 

In %lm m m  ©S' poo&y »6isp am  oaiMigr so il  p ro file * ilia o tter 

jprefliee toaicateo a  tecieaso tfttu tioptfcu £8$re6&o& as 

^arcebiago at to ta l Urn vaiuo m s ao6«rv&6
is toe ©as© of lotior tepite of ss»^ soil profile ace to# 

geaoruX teo&oatiy «&s to laftrea&o sitM aepto*

tfot'e$ torfelng m  m i l s  fm m . tout

soljtefe© m & tm t  ©f too pm%s so il was &*3 per debt* toil©
i t  tin© oaly la  traces to to© am  loaa s o i l .  tefcoj?* Grosesc!* 
ate Slmum  (1363) reported that tfeo sulpiiat© content varied 
frem traces to 4?*S stgg/kg*. s a i l  am  iecrtasett wita ciepvk 

to  to® profile *

Ste© ito&togs ©fetatooe ftitSaorto to® mtablishm toot 
too Xovoet ratoe #f m t m m t  ®£ m lpw sm  om m®  to aeia , tiis&  

%m%mm ©oils ttmt ni#i to ^oaaas catl4c&* tltoar toes© 

oat.«ltiar«& iotaMatton of gtdpb&to ftoa totli p&$ steal factors 
am  &te©^pti0& to at a  qosIskbb* cja®t Max ware am long (l&e4) 

toStoatoiS ttiat aacorpttatt of malptmto toy so i ls  M m & m m  wito 
mmtmsAtic jh *  So i t  i s  ^o its lik& y tb * i  tte&o footaro 
wmld liave w o  i&to p3a$ to too tsoKAlig&tiott of sulpimi© ate 
its troi*aio6&tla& oofea toe profile* fais mi aoem&t for 
toe fact toat mmo of toe prof 13 es %&amm toercaoe to oa&tebt 
vlth  4®ptli urn too o tters Smteato© q q to i©  wlto 4cpto*
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Watoi estraetea a small fraction  of tii© to ta l sulphur, 

fte  oo&tuat stmgm is&z 0*0013 to 0#005G por ©out* Ma&imm 
iswmti%y v a t  ism * t m  pe^t so i l  ana s&nlsua, fro©

satm^ s o i l *  Percentage o f  water saluki© sulphur to  to ta l  

sulphur &oowea m vlth i&ers&ee in clsptfw Viatar

be£x«g a  teak. axtreeta&t taaaoratacioabl^ aruy ver$ low 
quantities wera egtjMstdti,

s * i^ E iE ^ m S S B S la i l^ ^ f f im E S ^ M a E M IR  ifa lsle  A ll-
?a lu e s fo r  sulphur a&tractea ty Morgan*e osfciaotant 

QSEprsa&6& a s  poraeKrta&o of to ta l  sulphur variea  Ire® o * t  to  

<sS*igr* With inaraas© In m pth  peresBtoge extracted axs© 

inqxm aea* luisor well urainea conditions the presence o f 

appreciate!a a^oaaats o f solufclc* su lphates i s  lik e ly  ©&X̂  in  

su t- so il  iw ia o n s * f l i i s  asootmts fo r t m  in crease  In 

extraction  with depth* h e lle r  (JKSUji repartee tau t ta© 

sulphate ©str&etea «itn  soaium aeotato  ipa 4*8) fro o  various 

p r o f i le s  o f umtropfotf s o i l s  in  S lox iua uaa genera) 2# ateeent 

f r o s  su rface  soil®  ane ascus'ol&tea in  the aute-surlaa© Xa^axs 

wiior© was present* fli© ©xtractatelo suipUato touuea to 

no nlgnm  1u  s o i l s  with- prefioiainantli kuolfn iti©  ana i l l i t i c  

olu^ taun with aoKtixUrilionite c l a j *

fhe ciosatit^ sstrao tah  veuasu csonsitiorahlj * Msorteed 

shLpjiato was- ais© ©xtraotou in  t i l l s  case  a s  In© pfcospirn a s  

replaced sulphate* Percentage of extraction  v a iled  between
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ffj *ÎW|<!*P9 ®t*M3*?0 01** J© © OSTO'fP* SŜĴOT
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eofct&lu very l i t t le  ealetou* $mm um Iml&tg <to©0> obeerM  

ttaat oi'goei.® nails ©1 ^noeac »ateto@$ substantially more 
ostt&oc sulpuar one to© recovery of eartKn^toneesi enftour
to  aoto aBtffautatoie frac tio n  was bf&iiGi us organic aotos* 

toils f a c t  o&? be respmeloX© fo r  tu? toeraato In extraction  

from soil© aoniototos nigls. organic matter content#

r«  netotiontoip o f toXptor Forms wito ©toes General 

Properties of me to il

From the ilata ©ototoeu. i t  was fauna t&at to© iron 
oxide content boars a e3.ose ralation& iip  to total sulphur 
i t  «  ®#feb2)» ijovwmtt t&& peat profile  mu tkm top Prison©

©$ alluvial so il ©too© apart from too regression line# 
to© iron ©stoe content baa very low its toes© s&ua ant* toe 

m m m t &lgb« St&tocy il&ub) touicatcu tlrnt in toe 
oxidation m.C icxiuetion toat si&plsur usaorgoes to s o i l s  iron 

ploys on iaporlu it role., iborsfore I t  bo quite possible 

ttut too *&£& cantuit of suipi&sr coupled wito low iron m lm  
content a ffe c t  toe reaction  of to© sulp&ur to  tm m  s s i to *

too to ta l  sulphur 6 ia  not stow any reX&tioniaif wito 

atouiiias calcium aio ptmspmim content* toe total sulphur 
content was sign ifican tly  eom & atea will* organic eaiton 

In s= o*U40) olio to ta l  nitrogen to «  0 «S 3 i}« M l tto  tareo 
eofe&tltuants aooiaa&su wito increase to depth of toe profile# 

to© p ositive  corre lation  ©etatoto uere was to  aecoiear.ee with 

tae atooisgs of kenwar one Jtotoan ilhm} arc ^anver ©to
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l^ojttc&Larle mi& mlml® ctilp&i* <j? « <**&6£) * abuttal 
m m s im  aeotete exir&atafeia sulphur i s  «  0*714) * torgai *@ 

e x trae ta it  m ism tSd.®  sulplmm is  w 0*933) atia tfebbatuap

tost irala#© to r  euipfeu? {j? » ©*888}*

iyofcor* 'UmwssMii and <fcotia& (1063) otaMCVUti a lto«4i° 
igl&tioas&tP botweeR ttrital stilptoir aral swipliat© stilfiKts

o i sot*.* y©ris©& ©at h$ *~pmms

mm (4S©0> suipftor t& m tim s m& pLj&t ggoytb

i&fttoatofc t o t  ttao a » tm i£  of sulpHa* oKtraoted t% o i l  

proaooure* © tosa a etece aamoiatt&n uitb plant
grtrutb a.4  apto© o f s a l i ito *

t o  fw $  titoaa » to i# ja g l i l#  ©fesorvotii mmmg varXoas

fo im  o t  ealpte M iiplifiss vat? ouch t o  s t ^  ©f t o w  

toiu^, m o m m  m m  £s<m t m  m t i m t l m  &£ tiso m&% easily  
gefcoraitHK. t©m all “t o  © to t  l o w  om  M  p& odtato* 

feats* m to l©  snifter ilistlf saswais ^©c© t#l&.tlor*eMp Mtli 

to ta l sulplttur *U,piut«> 4§yXfi«n? msi o ih e s  mim®teA»l& t& sm  

q$ sa lp im * tiiia  torn ast* m  easily  eetinatoo ©ittet 
teMuisetsicliiJlj? bj tag setoa of Cb$&&ln anti XiaL o* 
voiur.otFlQ&lljr mptoytUB i&# ver&osi&ta motemu ci#setil)ei ty 
S m m ^ u

MaAlmMm tmlpgmsi** ^atsfnt»ati© i„i Qmpasimn o f 

j& 'fiaiews* mt tiM lom  m isuotm XB

%m m il %m «tra©to vita &%tsm%mxtf



i®iaastei jj&ospmi© m lu ttm  ^obXoXtdKsg SOD ppm

pfr&^pmmi. mu jsout&ax ms. ml, swstasiEi aeotat© ©elation t© 
tmu m l Urn Qjn&tit^ s i  gfaipmta mtsmhm h$ aaoh# fimm 

um& iitAIAasd % ppmiom m im ta to Smu out %m 
piiifii m*ktlB.hl® hulpM t* It  lb  go&etalls? Umm that the 
ii^ sag ii* &tA#Iiatcs Is  am*lia!*lo A© plants * alia that tuty 
generdil? %a&& up m&pim; iix the m m  o f  ealptute  io s*  

m&ht Hm soil ^Qkpbm i s  Ui the ©argaul© fom am vaty 
l i t t l e  sulptet© As p i o m t  m  tli© bm tnm  lu&#r& i t  i& 

mrldm*t that sygsme galpayt i s  ee&Vwiteu to lttor&abie 
sulphate b&mm i t  beooao* available to fleot**

M iu m  m u Ma$.ml% CitSii) and ttiixtaus q*m» etoitb&rg  

CX&30} ixmtub,me tnat mms^m m  nail as 'feariuta w  ©alolsi® 
otupoatea ¥eis avollald.'* 1© giants* Bpem©# aw* Fj?eiv$
(l&uo) font*. that t&o fe&t eagmAUktiegi 14th mlplam; aptah© 
m feraectOfed ÂoXg to© obtained for oolci vate? extftttitatale 
hulpmmt imt M%%m mt&mtsM.® aulpbaie* J^pmglXXtt© ex&tfms 
mm *m<Jl s&imiQ* sua mi * ^srnlutmu M& mhos ismtimb 
*«?« &pp?eelafcuf̂  pmm&f tm  wannest eem&atlQ& with
total g&Xptoir aid its d©*?iVatA?©f reserve sulpha?« neutral 
&mmlm mbtat© m® foiw& to fe© ssfo&faetoty for
aooo sal*©*

©at &t tts© ©ssAraeiafcAf t r ie s  neutral m doMi® osotato
feO lati®  tigtraeteo. tm  SK&ifflUSI quantity* Ih© ^U&fttlt}-

&$m m e pm t  « a  a l lu v ia l  s o i ls  was the Mgho&i*

it  was ^uite mMmt %‘mt the axtrsotgsfets to© mpmlv of
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SUMMARY AND CONCLUSIONS



QMffiA f I

ffirnmm. mu

A detotlnd atudy %?as mM®$ts§&m to d s to m te  too 

distoitoftoii of d iffm u t Com© of solute* it© smitotolito 
afid it® reXatieatoip to ©toes? g«ms$X to ©oil©
of to ato * M l  soag&eo oolladtoa to o  tore® clifforest 
deptos 0*80 osif 2&MK* d® a&d 4Q*^S ob tespeetlv©Xtf
from soven to il profiles* £opm&mti&& diffara&fc soil gcoup& 
of & «m la t eo n stito to d  too  m a ter ia l f o r  too  ©tody* f ta p  

were -smal̂ soti Cor a lfto m t toms of ©t&phu? aM ®Xso tor 
th«Ur general ami related properties* fceiiiiausr tost w&» 
co&duotoo amploytog y ag f geesiltoga to  fUeud o a t  too  plm% 
m®ix&isx© stsip to * AimitoiJto w lp t e  wm ostisaatod fear 
aiftoim t sRtiraotsnto a l t o *

Ik© data wm® etmiied and anslisecl
s ta t is t ic a l!# *  t o t t e r  disgcs®© were dram  to &©tomto© 
poealfeSLo roXationtoipe tefc sulpto tSBto&t tetots to tisose 
of o t t o  e to io sX  co to ltfie iits v l s * e too os&tmto o f iron* 
©Xismtoa* ptesptoras* to ta l M tiogaa and organic e jt to u  

3ft* e x is tm * of Xntor@totleiiohipS| I f  ap#t «atos different 
Cams of eaXpto «&a alto ©&«toed* to %®elfie oasos* 
m ere too ratotio&tolpo ¥ere seen to bo eXom9 correlation 
coefficients v**« wor&ed oat and tested for significance*
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5 3 3.5
ORGANIC CARBON PERCENT (X)







F T G . 8 .  TOTAL SULPHUR - SULPHATE SULPHUR RELATIONSHIP

r  = 0 . 6 7 7
Y = 0 . 02X + 0 . 0 0 3 6  
N = 16 
x  = O m i t t e d

TOTAL SULPHUR PER CENT ( X )

F I G . 9 .  TOTAL SULPHUR -  WATER SOLUBLE SULPHUR RELATIONSHIP

r  = 0 . 6 7 6
Y = 0 . 0 1 6 X  + 0 . 0 0 1 1  
N = 16  
x  = O m i t t e d

0 . 2  0. .3 0 . 4  0 . 5
TOTAL SULPHUR PER CENT (X)
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F 1 C . 1 2 .  MORGAN'S EXTRACTANT EXTRACTABLE SULPHUR—NEUBAUER 

TEST VALUE FOR SULPHUR RELATIONSHIP

r  = 0 . 9 4 5
Y = O 2 1 X + 0 . 0 0 1 4  
N -  21

0 . 0 1  0 . 0  2. 0 . 0 3  0 . 0 4  0 . 0b '  0 . 0 6  0 . 0 7
MORGAN’ S EXTRACTANT EXTRACTABLE SULPHUR PER CENT (X )

F I G . -13. MORGAN’ S EXTRACTANT EXTRACTABLE SULPHUR-NEUTRAL 

AMMONIUM ACETATE EXTRACTABLE SULPHUR RELATIONSHIP

*  * *
r - 0.967
Y = 2.66X -  0.0169 
N - 2.1

»* *  ^  . *______ I_________ |_________a_________ l_________ t________ i---
0 . 0 1  0 . 0 2  0 . 0 3  0 . 0 4  0 . 0 5  0 . O-o 0 , 0 7

MORGAN’ S EXTRACTANT EXTRACTABLE SULPHUR PER CENT (X )
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F I G . 1 4 .  TOTAL SULPHUR - HYDROCHLORIC ACID SOLUBLE SULPHUR

r e l a t i o n s h i p
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F I G ,  |6,  HYDROC’i1 LORI

Y ---- 0 .9 I '7
Y =: 0 . 03X +■ 0. 0010 

N ^  19

X ^ OtiiLtc«L

O.Ql  0 . 0 4  0 .0 6  0 . 0 8  0 .1 0  0.12.
HYDROCHLORIC ACID SOLUBLE SULPHUR PER CENT

F t q . 1 7 .  HYDROCHLORIC ACID SOLUBLE SULPHUR -  NEUBAU 

VALUE FOR SULPHUR RELATIONSHIP

Y = 0 . 9 1 9
Y ^ 0 . I087X -  0 . 0 0 0 5  
N = 21

0 . 0 2  0 . 0 4  

HYDROCHLORIC


