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ABSmCT

A attiu® WM thmA* %» d*t«m I»i| 9nmof tho i"aieol pn”portiM
of %®~drol linie IAtoool ooiloa tho IntorrelatioM hlpB of tiso pliaroi*
O0*1 proportloo Boo«on»d» tbo rolotioooMpo bot«o«» load um o0&d tho
trorlftU ta In the plgrsiQol”*noMiuwd, and tfeo pooalblo offooto of thooo
preporitoo on tho difforoaeo in prtlootiwity of otaado of floodod»flwi
OMoalyptas (S* oolimdj on tboM oollo* >

Too ool tgrpoo* Honokaa and Poludcaa wora aolootod fo rJLI)io raoaon
that both previdod ar«M aupportiac o high and lov prodiM rilrity of atanda
of & aaligaa and an adjaoont paatoro* *

thmroaolta of thla atodp ahoar that a aiefldfioant eorrolotiao
oxiat batoooo afiprogata atabiUtgr and orgatila nattor la tha f«Haiat pXota*
So iigidfloaR t oorrolat&oD haa bean oboorrad la Um pMtura pXota* Tha
laak of algpxifeaaoa la tha oorralatlen oooffialaata la too of tho foroot
and naat af tha pMturo pXota nay b# dua to tha high iron aad al MBIBVb
ooddoa* X In thaaa aoiXa* Banokaa md Pahakaa tha Iron aad aXuniaun oxLdaa
probaMjr pXay a graatar roXa la atuM Xlalag tha aggragataa fomad than tha
oanaatatlan offaata af orgaaia nattor*

Both tha foraat and paatnra pXota ahoo a algalfleaat oerraXotlon
( X8 XovoX) batoana org”a nattar and aoiX nodaturo oontMt and botooaa
a"X dry bulk danalty and atiX noiaturo eontaot*

A aonoXaalon aan ba droan fron tha foragoiag latarraXattlanahlpa
of aona of tha aaiX phyaloaX proportl— atudiod that la thaao oolXa tho
orgaalo nottar oontaatiioao a graatar roXa la aggragatioa than la atah*

a
IXislag tha aotX agi*gataa fonaadb Thia io Indieatad bgr tho Xoo ahaolnto ” -



VitXtt* of tb* oorrolotloo eeoffleloato botwoen ocgrogat* otiO ~iU tj mi4
organio Kotter twt o hig" (eieaifleoat) eorrolation oooffieloato bot»
noon orgaalc oottor an’) soil aolctiir* egniBtt« Also* tho oolla rtedtod
e« » Mch porowst «>:gitgato «tobH it*r ®4A hilgb orpmlo sattor eaistonb*

Iho roaulta iltirtbar thoa that thara ara t» aignifloaat differaeeee
ia tha,I aoll ptigraiaal propartiaa atudiad bataaaa tha foraat aad paatura
plota axcapt is tha parcNmt aggragata atahtUlgr* itm high aggragata
stahllitar la tha paatura la aieaifioaat ooDBidariag that it aaa ea tha
Imd only a 1"t yaara aaaparad to taaaty”aight yaara for tho faraat* Tho
apocifie rola pla/od by tho paatura la tha fom atloa of vatar-atahla /
aggragataa could not ho datarKiaad la thia ata”«

A aoBolualoa oaa ba draan that® faatora ethar thaa argaalo aattar
hara a prafaimd iafuaaaa ao aggre*ata atahlUty. Tha h |j* r par eaat
aggragata a tih illty uadar tha paatura la attributad ta tha affaet af
graaa roota* Alao» tha high paraaat aggragata atablllV la tha aatla
otudlad ia attributad oaialy to tha hiph iroo and aluadiauu oxldaa*tK

Tha raaulta «id oboanratlou ahev that putting tha
mtudlad undar paatura la battor thaa putting It uadar foraat* Aaldo froa
tha groatar baaaflolal affaot of graaaaa on aggragata atabiUtjr it i«
aaaiar to ootahliah an tha land and alto tho baaofito aro daritud nuoh
oarliar than foraat*

Although tha hi<[* traa produotlY ™ plota hcva a highor aggragata
atabillty and avallabla nolatura than tha loo traa produatiuity plots
it la auapaetad that tho o«ua» for tha lov produotirity in P# 8 ia d if-
forent fron that la F# 4* Tha wottar oondlticn of f # 2 aa nail aa tha

driar eanditlon pf P# 4 aiay bo unfaTarabla to tho gravth or.traoa« fUr®

N"Aora* F# 4 haa a rad cap |tf* rad lagrorj and a ahalloar prafllo*



U ITRQDQOfCB

The purpoM of this rsssareh has hssn to dstansiMi

a) 80BS ta tha plyslaal praparUas af tao j*rdral Bmlo Utasal
soils tmdsr faraat Mid uadsr pasturs*

b) Iha iBtarralatioM hilpa batiraan tba phgrsi<wl ppopMrtlas
staaaurad*

a) Tha ralationahlf* hataa«B land usa mi tha aaria”ea la tha
Phraieal p r” rtia i atsaattrad*

4) Tha pMibla a®aata af thaaa propartiaa <mtha diffaraaaa la
produetlaltar af ataada of flaada4-cua auealyplaaa (g* saligaa)

an thaaa saila«

Thara is a faaaral hallaf that sail aaBassoMint praatiaas affaet
sallcoaaUtMtioa* bllsea (17) rapartad that atappiag (“rataa* UUa®s
praotloa* aad Mrthod af tahiac sad hsadUns ssRplas bafws aaalarsls a Il
affaot tha ait« dlatribatloa and stability af awil agcraeataa*

D iffarsKt aovar arapa ara kaaaa ta faaom dlffarsat affaata «n
sail aooatitaitoe* aiatar aaaar erc®a isol»aaa tha paroaotaga af soll
paraa« total parM ity sad aaaa of panatratleB« ljsta at al (19)« fba
muabar af aataiMitabla adgracataa ara aigBifieaatly iaofaaaad tgr haiiy
aatoh praaadinc aottaa* Patriok (2d) aai Baala at al (#)* Aggrafatlae
iidax la Id i* r aftsr brasiscraas thaa aftar alfalfa* terbar (>)*

Orap ratatioa has baaa d«Mastratad ta iaprava sa il aanatdtutiaa
ahtte aattUsBMMS aroppia< has tha g”paaita affaat* (hraatiaaaiia Mssiar aad
aiatar graaa aawtfaa iaj*ravad lafiltratlaB i«latiaa ta fallaa m aalla

af MMdua ta flaa taxtwraa* irJLUaaa and Dooaoa (dd)« %a and Otaao-



littd (tS) p"9do&X proporUM oT ~ tcdl eurfsoB
b*rik<Ni M / b« grBBtly isprevBd ~ fwwBt »r £nui« fa llw butit ia
ru~rdiy radooad V aropplag* ttom uvarsga atuta af aggraiatioa of oui*
Uaatad aaila mm T@bthat of tkko uBouXtiaatod aollU m dotomiaod ty
BartrMMOB and *Maslaa (T) an a teaay aoll la Saataftt Habraaka*

TiUaga pfucticwa baegafa(l)und ty aai® weskara gaaaraii/ ta oauaa
aontlauad daaraaaa in aaii aggrdgatioo# baaar (¢)» Baala at al (<) «ad
boldMhmar at al (21) Eldar (If) h*d rcportad that aftar toro /aara of
pataoalal £>«e a aiaela tlllaga oparatiaa oa a alagla raw-orapplag
saaaoa faiaad a oaapaetad aocaa*

fatair (¢) atatad that liaa haa aa diraat affaet on aail alyueturai
aaaura haa a faaarmbla affaat upaa eranulatiaa aad aaratloa but ttia
affaat la aat paiMtaaati litU a la kapMft of tha diraat affaat ~ far-
tHiaar oa ao4l atruatura aicoapt that larga appUoatlona af aadiun aalta
oMtaaa afsragata dI*raiaa*

TVIA a8l BPA9 iyatbatlo aail aa&dltioBara aaxa faaad ta ba al|®
BUIloaat la iaaraaaiag tha aaaiiM M It"t d I—ntar aad paroaat afgragatlan*
BBlaa at al (10)« Cut-baok aapbalit aad aapbalt-la-aatar aaulaloa fila a
aara fouad by Chapll (10) ta ba oaaplataly affaafUta la Itia lly (taa
aaaka ta taa aootha) ai*laat atad arealoa*

Mngr mlahIBc aatarlala haaa baaa fauad ta lapraaa aall atruotura*
alM«t ataaa fomad MM larga aggragataa Uaa oora atr«a« Stutffar (tl)«
Orauai abaat ftnar aad Junlfar aaad al(p»lflaaatly iMraaaad afpasatlao*
lawa (l*}« faraaaltaa (SO) raportad aall dataateatt aaa affactlaaly

ohaatcad by taa taM af aat atraa aulah*

ha areppiag ty"eO S atleB (patah agrioultara)* alaariag «ad



Wmiag of tha foratt aa'eeaa tha aall turfaaa ta avta aad raiai 4atar>
iM atlott of aoll aanatittttioa ia ra?id uattl tha orap fanoa eafrar* Tha
affaat ia anah pronouaaad ahan alaarling aaaaaaa 'raQatatioai* lijra aad
Qraaalaad (28)*

Paraat and paatara prarwit or raduea flooda lap kaapiag watarahad
saila in a aaedltloa to ahaorb larga quataUtlaa of aatar rapidijr*
Ywanoto and DttfHy (41)* liMp rapartad that tha tap foot of foraat
aolXa had Mra larfa poraa and vatar®oldiac offaaltiaa than
aaila undar aoltiTatiaB* paatura or id la graaaiaocad* Tnawata (69»40)
ihuad ikmx foraat aaila oaiattolBOd fa irly unifM ii naiatttra oantent
thrauf*baut tha yaar* Ba alao fauod "at faiaat aaila ftaaraUy had
Ifloar bulk daocailUaa than atbar aaila la B m aii* Ag|prac>Maa faa«Md uadar
rataticii ataadear and ratatioa wWwm oam ara laaa atabla than afgracataa
wdar eottUauoaa bltgraaa* ndlsatt at <1 (W )*

B ail araaioa ia gaaaral ia affaatad by oliaatoc tapagrMST*
aofgataUoa# aoil aad huaaa aatlTitlaa* |ha iatarralatianahipa bataaan
thaae ftkotora nay ba ahoaa aa| | « f( O» f» t* B )» Tha affaat of
aall faetors oa eraaioo ia aMioorisod lgr tha ralotiknahip« m S
ahara Sla tha pn”~ortlooalitir aoaataat duo to tha athar araaiaa foFataro*
Aia tha infiltratia a aayoaitgr of tha aail mrfaca* Pia Ximaoll profilo
paiawablUV* D i« tha ioda» af diapaniao «od p ia tha aiaa af tha
ta il portielaa*

Aliaoa (IA) haa ahaan that aaila ara aot oMMt aaaily Uwiap«N*
tabla ahaa ooaplataly diaparaad- a liaitod aaMuat af aggraeatiao My
[aMraaaa thair traaaportaM Ity M i aggragatiao praaaaaaa My iaoraaaa

dataahabiUty* idttMoa aad hasorak (9S) fauad that aa tha diaMtor af



dacf«e*«d Iduiir ttability i&ero&Md”™ Lars* »oll p«rUol«t
uadarx&t I»— tgr raindrop iigpaot than iMall partialaa iMtt
«aall«r partiol™a war* oonpaotad to 9«al th« aorfao* rsaaxtins in th«
fonaatlon of a filn «f amtor on tb* acdl tbai abaorbad aawh of tfaa raiiw
drop mmitfy and r(kio«d tb« amount of transport splasldiig i«i.ndropn«
Ekam (It)*

Iba iafiXtratton eapaelty of a glTais soil it affaotad V profila
panaaab liity * eanditlon* of tha soil aurfaaa and mois'tora oontant of tha
*0 il] an opaa parnaabla aurfaoa laoreaaa soil laflltratla o and daoraaaa
noMMff a ltila a eaapact aurfaca oauaaa laa iu flltra tila a rataa and hifjb
ranaff* m filtratian rata of tha rainfall m nalat aoll is aanaidarabl/
slaaar than an drjr soils* 3«Tar (d)* Dlsakar (11) raportad that it tha
aail la laaaa and granular tborais littla aroaian at tha baglaaiac af
a atom* At as rainfall Inteasity asoaada in filtra tioa aapaaiv* M Il
laaaaa ara high to tho absanoo osaxmtatioo an tha grmnulaa* Aa
partiola aisa daoranaad in rtltm tlo a rata dsoraaaad* Grant and gtmaab*
tnsA™r (lo)e

Taxtttml| alaaa of oodla la oloooly rolatod to oradlbilitrf olajf
aaila aro of high tronaportability and lav data™~M U”* aandp aolla
ara oftan tha eppaaita* SHiacn (14)*

Iha pl~aloal praparUas of aoilt aa indlaatod paroolatloai
rata* Mapmaiea paraantaga and diapamian ratio i"ppaar to giro a goad
indaa af tba ralatira arodibilitip af aolla* Faala (td)

liM faragoing intairlati<auihlps of nanaganont praatiaao and
phyaienl prapartiea of aolla* «a”™ that batnaan tha plgraiaal propartiaa

af aadla and aoll orodtbiUtK' my not hold trao in tho tollo vaniar



Ttia ByAral Htteio IAtotol* ara derivad fron voloanla «8b« Tiy
ara feundi in ra$lane af M|b rainfall (100-$00*) md tkay bara slaya
aldah ara largaly eonposad of Iran and aXunioiai oxiJaa. Thaaa aoila
daby-lrata irraaaralbljrt ara higk ia or*aalo oattar throu|*>«ut tha aalun
and hava vary low baaa aa”uratioa, Thair bulk dauaiUaa ara alaraya laaa
U>an ,

Tha lydrol 8oklo Latoaolo hata aaoy paoiUiar pArpartlaa, acg«
ditiydrata irravaraibly aod bcva vaqgr id jjii noiiitara oaatanta* TaMBBOt
(40) found that | Ib of Jiadma”Il# a ~rdrol Slaid iatoaol* a«» hold
4 Iba of watart Tha nolsturo ooatast a Ill staftso tha atroaO|t to
fiaoraaaa if ribjaetad to rapaatad praseura ( lov ronoldlaf ia<iot« C"O)«
Trooao and rAaabart (49) r*fartad that scna Bjrdrol £lwl« Latoaola of
Boaaii ad Il aonpnet and puddla dr<i«tloall/ with tra ffia, and tha aoll
nolstara lo raduaad aa tha hulk daaoity iooraaoao* £a othor aaila, tho
ineraaoa ia bulk iaaaily laoarad tha poroaity oisoifioontly but inaoaaooA
tha -sratar hald at flold oapaoity*

Tlia only atudloo aada on tha pihyaloal prg”~rtlaa of hmalian foraot
aolls wara undartaken ty Vnaanoto (IMS* Id44)« Da rapartaO that a
fiIMKbar «S ooilo uodar foraot had bottar ph/oloal oonditioiw than aoila
uttilar paatinra and oultivatlea, !'Ea otudy vns baaod only on tho mti*noo

<a } to tho dapth)#



nu HunraxALB aid isxia>8

Soil p rtfilM ««ro sm»l«4 in trlpUoate in four I/10 aoro plots
of oaXlgaa * o™aia on adjaeont paaturo an tho anaa aoll typo* fho
S0 oaHICBa plots hawo boon aolooted to aj*roadnato thoao atudiod by
n~m rd aad Lo Barron (BS) aad roproiont tao aodl typos ( H—okaa Md
Fohakoa) and two loools of troo produotioltgr ( high sad low) on cash
eadl tgrpo* aa shona an flQaro U IMa arraagasMwt allM O the dotonkiaat|f
ikn of diffaroBmao botwoen tMM prodootiTitar ia tvo oatog”oo ( HBnokaa
aad Pohakea)*
3aoh of tho plots aolootod uador g* aaligpa la looatod vith ia
too bu&irod yaria of tho foroot bouadsyy* and adjao«rt to paatttrad
land on tha saaa sotX typo* Tho plots aalootod uodor paotitfo srs abont
f b«o huadrad yards fron tho fofost Tho toe XevoUi XXMl pro&AOw
tiv ity vero not duplleatod undor pastnro boesaaa of tho d Iffle ttltar fIX

ia datondning grasa produetioity*

BCROIUA BCIOKAA FOBUSA PChAjfHA
F#1 tooyd F 3x S mm F# A tooyd F# a
\
F#f ADyd rft Im F #4 ago yd ?#4
% # latapprox* F A 13 plot # It r# ifrox* FA13 plot# -
p#87 " - plotfU F#A'A . o pXM # o
Fi* postaro plots Idfpi* high troo produotlTity
F» forost plota loo « Xoo troo prodttetiolty

Us* X* s«d>M9atle dlagm of tho saipXod f oraot and pastura pXats*



P it D—oriptlaa

r# |
SariM* trpa aad phaaa **+ Banokaa S II* Cliy Laaa
Leoality SNMokaa* F.S* laaa* BMrali
PfOdaeUilty raUac Slghe S«f S bd ft
slapa i2K
sail Il... o= latargrsda (BBUUF)* frai aab
ipiafai —— — — -100"
ta fa tatlt — ... — E* aaligaa ( 2d yra aid* ISWS)
r# i
Sarlaa* lypa aad fibbaaa «»+ haadkaa £11%" O I'r haaa
LMidily — — —  Approx* %/t trm f #
rradtttlaily fatlac e— lav* O*1 il bd ft
SUpa 19(
SaU e, — Infrstmtim ( MIMMTh trm a t
SBiafsll 100..800"
Taprtat&ea a* aaUaaa (t ym aid* 19d»
r# »
Sarlaa* Igrpa aad phaaa e«> Pabafcaa Slay baaa
LaaaUtr Bmukm f«2*t Riifaiao* fiaaali
PradaetlTitr ratlag BIN 22 Bbd fVvVrn™n # e P d IB)
siapa 10.#1d;l
Stl — e ~tatarirada (BBI«4JP)* fraa aid|/
dadafall 100~

Tacatacttea Se aaliaa



r# 4

Sorioa* tgrp* uid phaao -»e M Itr

UOaUigr ny T mmmmmammammm IMdEUa F *!* HiA«t»c4» BMMII
FroduoUtlty raUBg e Inv* Q5 X bd fVVFFirPFA # 8Fi U)
gl<”® m» *«um A

Solil — —— — latorgnada {SSIMJffi8 Svm ash

B aiftfa Il 100%>

Tagatatiaa S galj®fa

tl» f(wraat wd paatkum plata Mnplad v loeatad an tha Xarttwm iUpoa
oC irt(* Xaima Kaa m tha Itlawi of hmrali* Bath tha haa™am md faMwa
plats Ua bataaan tha XOOD* m4 SOOO* oontaara aa ahaon « tdia aap if tha

gravth at«id/ plata af Fiakfard and iaXarroa ( 2d)«

r# i
SmH- O tFpa and phaaa laeMlaia 8111" Oay

XNoaality mmktm F#o » &m»  iawdl
salil tetargrada frw ash
R atofall -« ™ * 100*

7 a « ita ti«

F# 1 ia laocoatad in thadid Alnialoa IA m itai® andprdbiday alawad
af natiA ahia* kaa and traaform may yaara ago»ltiwfanhallaa in 1867
olaarad ttom arm vldLfii aaa than thicdc vith gmia traaa that vaia aa ta Il
a> 16 faat and it-n Mg ahla tram * |ha araa ana alamad tgr a dasm*-l’

dIM and fcarrmad tvlaa* It vaa plantad ta paagala» ahita alavar and



doModlua lafrbw » fmtuUmr tw « at «ht fttio ™
900 Dm par aera at tha iiM «f plaat&in:. Iba fntHE~das 1&fM M tloB
vaa «QpUad by Mr* 8«ta»fi» B» af 080A SOS Saxaii

F#a
Sariaa* typa a4 p“k«@ ilaaaka* iIMt
LaaaUty V * ihiX* fraa P# S

%%

siopa
sail n .« » *intariradt ( mOMTl, ttm ash
R «iaf«U ~l00-000*
Tbgatatiaa

P#1t ia iaeatad In tha a«aa aran aa P # i» aj‘rsodaataly ana™

halt mmgfm Baaaivad tha a«aa traatM nit aa P # X«

P#S
Sariaa* lypa aad phaaa PMomiiiltf <¥MiOr Lms
LM w ilty -™ »  AHKikm feE*« Mk a lir® mmaiX
eiapa —»
soil mtargrada (siM dr)« fran aah
R alafall (004
vy agatatifli — —e*«-**——

P#4
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VOTBt Saa Appaadix f«r proflta daaefiption at tha aoaplad plota*



Bathada

Aggragata Stdallttar

Acgragata atablU tjr raluaa wara obtainad kgr tha waW laaing
aatttad aa aadifiad hr Yadar <dt>« Tha «aW e«ftt4.ffra wm flU ad
adth tap vatar jvat balaw tha aeraaa (juat anoi® ta ralaaaa tha air
buhtlaa) af tha tapRMt siaaa ah«tiit ia at tha t*-daad-Kjantar*
af a ~| aaarid that has haan pasaad thr<iHd> ¢ 8»nhaah aiaaa (fiald aaiat
eaadltian; daapad ia am iaataat in tha tepaoat alava and aattad
hr aapiUair aatiaa* lha aaapla vaa than aaV-aiaaod f«r 30 jOautas
aaiafa a tr® aft laehaa md a fraquaear af 30 aaaUlatiaaa par A
aiaata* AggragKtaa rataiaad aa tha 10* 8a aad 40»daah aiarM aara \ A
aoUaatad* aaaa-driad* aaighad and mlawlatad on an aaaiv-dry baaia aa
paraaat af tatal atabla sgfragstsa*
liaiatttra iiaMlsalant

tOf af aadl saaMpla (fia IdmoiatC thraoch 3*ewh) aaa aatnratad oaar»
night In a nalatara ben* It aaa allamd ta dnia far 30 alnataa aaar a
dmap Mvapapor* than eaatsdfttgsd far 80 Miiaitaa at 8440 rps (aqalaal*
aat ta a fmraa 1000 Ximm that af ir«vlitr)« It twa thaa aaam driad and
tha Bodatara rataiaad aaoalatad* Siaharda and M cfar (36) oaaaludad
Hemt m tha araraga* tha aalatara aquiralaat hata a fairly alaaa rala*
tdaa to tha aalatnra rataiaad t at tha afdatara taaalea af 343 «iw af

aatar (/1 atap)*

sail Organta awttar Caataat
Iha MTgaaie aattar ooataat af tha aail aaa datamiBad by tha
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kalkligr-Blaek aathad (S«)« saapla ««e srMt-drdad and grouad

ta paaa tbraogh a 60mmmili aiaaa (araaie oarbca ia nat daatroyad by arm
diyiacda aa’gla ««a dlcaatad ttsing tha haat vaaatlQii bataaan
lgGrjgOp and E~8I" » i“faaat argaaia aattar a”iaU U7M tIM a tha paro
oast argaaia earban (arfcaaia aatbar asavaaad ta ba 9/ aaiban)* lid a

aathad la aaldafaaUMy far aaila kuaaa aat ta oootala aw”raaliUaa

mMuata af abliMldaa« altrataa and oarboaataa and a»a fauad ta ba la
agrawet alth lisa itaalta datamiaad by dxy aoadmatloi* bataba«B*

(prlaata eaaaamlaatlaa}* )

Kaiatttga Caataat at 4»bar

tha aiaiatttra ratalaad at d-bar «aa flhtalaad by vulag tha praa*
aura naabraaa apparatme faU aatuf ataadard praoaduraa* Kiofaaarda (27)«
Qaly aadlfioa'y.oa and# in tha prooodura vaa tha uaa af fleld-ew lat I

aaapla laataad af tha air-diy aaapla*

Irallahla datura

Tha anrallahla noiatura aaa ahtainad as tha dlffaraoaa bataaan
tha molatora ratalnod at ualatara aqulTdfcaot ackl at tha tataalan of
d-bar* tha aMaistura ratalaad at d-bar immb uaad ia a trtti af tha 16-bar
biKUttiaa the aaila atodiad ara unlUcaly aaar to diy belaKr d-b«r la tha

aatural stata la alch I"ay ooour la Eiorall*

Pay Bulk Damity
tkm aail dry bulk daaalUaa af tba paatora Plata aara datanaioad
by uao af aaxad aloda ahila thaaa af tha faraat plat# aara abtalaad by

uaa of aail aara aaaplaa* Tha dry bulk danaltlaa of om of tha paatura



pXoto vow Aatamijad Mlag both m od olodo and oodl ooco oaotploo, Ibo
folloolBc rooulto ohooo that Mtk tho too Mthodo am la olow af«o«-
M ntt

/" na*od oloda — 0,48 0,89 0,26 0,23 0,23

Scdl ooro amploo *— 048 0,30 0, 88 0,88 0,24
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aifwwtotlowrtApo of tho Wimioal FFwrU —

imyy to itohlU ~ oad ormaio mnttor- tho fom ot ploto (emiblaod) gbm
o algaifiooat oormUtloa (at XamH lom I) hotom ofgrafoto otohlUIgr
sad oTfsalo aattor (Tahlo X)x Too of ~ Ilhroot plot#, F# | aai F# 8
ohoo a oifBlflooat oorrolatlaa at tha lovaX hut tho othor too, P f*-8
oad F # 4 iooo aot ohoo aagr aicaifio M it oarroXaticKi hot woon afgm cato
otahiXity «ad orsmla aattar,

Tho paotaro pXoto (aaabtaad) dpparaot ohoo a id gitftoant oorraia-
tloa hotwaaa agsrafato otahiXtty aad orfanio aattar* caly eao of tha four
pXota (P11 3) alMo a olgiBlflomt oorrolatiQa (at tha 9™ XooaX) batooaa
aggroipkto ota” X i* aad oit;aalo aattar*

Fatrlok ot aX (88) roportod a algalflaaat aorralatlan hotoou
*CCrofatt™awi orgaaio aattor oa a Cnhaaama lam* Tha oaXy graup af aoila
ia ahloh a o«nroXatioa haa not hoaa ahaanrod hatoaaa aggrofatiaEi aad erw.
gaaia aattar la thmlatarltlo aaiXa* Bator (8)« Tha latk of olgaifioaaoo
ia tha aarcolatioa oaaffiolM ta bataaaa agsaacata ataM Llity aad oiraaio
aattar ia too of tho foraot ploto aad ia tha paaturo pXota aay ho duo to
tho hdlh ima aad alua inua oxidoo* Tho oXaya ia thoao a”Xa ara Xarfoly

iroa aad aXiaiiBMa aocidaa* Lots (XMA) ropartod a poaitiao oorroXatioa
hatoom fraa iraa oaclda aad B tjB ttt aggrafatiaa ia X ataritio aoila*

2a thaao aoiXo* Boaokaa aad Pahakoa tho iroa and aloatwai oocidao
prorbXy play a giaatar roXo ia otatdXialag tha aggrogatoo fomad thaa

tho oaawatatioB ofpMto of orgaaie aattor*



am etesaiM itand tha litu ra rataiaad NMfoM*s* or 4»bar- tha faraat
plota ahoa a aiglidiloaat oarralatlon (at tha 2} lairal) hataaan agBragata
atability and tha aoiMara ratalnad at 1*S« «r 4-bar % (fabU 1)* 8&Ma af
tha faraat platal®*®ira t ahaa a aisaifioaat earralatleii bataaan tha n ta -
tora ratalnad at IUB* ar 4*bar aad a”pagata atabiUly*

Tha paatMM plats dM”™nhot ahov a algBifioaBt oorralatian hataaan
aggragata ataMUIly aad tha aoiatttra rataiaad at IUS» ta 4*bar (tabla I).

foa foragaiag raaulta ahoattt tha affat af aail Molatiura an agg*
ragata atabillty la indlraat* Iba bialagLaal ragUa af tha aail aad that
af plaata haaa aa in"artat rala la aggragathB and la tha faim tlaa
«f aatar-atabla aiH"gataa ara laitealy iaflaaaaad Igy tha aaiatttra ragia»

of tha aail*
N
O rgliitJ|M Itar and aail nolatwra odntanW tha farat plata ahove aigol-

flo at aarralatloa (at tha | %laval) bataasm origBle aattar aad so il

fiald atatura aaatat or tha aalatwra rataiaad at It*K« ar 4«bar (labia !)e

AU tha farat plats ahoa atcniflbaaea at tha laraX «s>apt P # d aitiah
taw aigodiloaaoa at tha laaal*
Iha paatira plata ahaa algalfiaaaea at tha laval bataaaa argania

mattar aad aail fiald aolataaa eaatant ar tha aaistura rataiaad at K«l*
Thay ahoa a ai®"fiaaat aaryalatioa (at tha H.Xatal) ba®Moa arpuala aat-
tar aad tha m”™atara rataiaad at 4«bar*

tha lacdi af aigaifiaaaaa la aoM af tha oarralatioa aaaffielaata
la tha paatara plata MyCdua ta tha mKXX m ater of aaaplaa atadiad*

tha algaifieaat aorralatiaa batwaoa argaalo aattar aad aail aaia-
taro oantaat la bbth tha faraat aad paatara plata is ta ba aatikA|Mtad

baaanaa argaaia aattar plays a fcay rala "~ a o il aggragatian* dlaa» argMsda

mattar has a graatar aiNpaaly ta hold aniatara thaa tha iaargaaia nattar ~
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of soils ozoopt ths OBorphotts portiso*

Piy bulk <loRsky snd so il iMAstaaw oontoat* tho forost plots shoo %s if
niflosot eorrolatioo (at th# 1> lorsl) botoOM ooil bulk dsasity and tbs
soil Boistiro rotsiaod «t IUE* or 4<4>* sad soil fiold Botstaro soBtsat_
(Tftbls !} 3«bo Of tho fttrost plotsvdo”aet shoo » sig”floim t o o rrtlii.
~OB botoom dfy bulk <ionsily sad soil fiold Boioturo oontont or tho
Boisturo mtBiaoi at k«E* or 4-bor« Put tha aboeluto raluo of tha oorw
rolatioB eooffioiaata aro quit# hi]~ Tha laok of sigBlficBitoa Bsy bo

4ua to tho Mall Buin~r of soil bulk daasiUas obtaiaod*

Tho pasturo plots shoo s ailnifios&t eorrolatioB (at tha IS loool)
batoooB 4iy bulk dMUity sad BOIl fiald Bolataro eoatant or tho Boioturo
rotainod at P«S* or 4»bar{Taklo !)¢ Som of tho paatora plota laM sle»
niflosBoo im tho oorrsistioa ooaffioioats iddoh asy ba doo to tho bm Il
ayKbor of ool bulk donsitlos ohtalaod*

tbo eIgnifieast oorralatlon batwaan ooil dry bulk donaity aad soil
Bolsturo esBtant i« both tho forost aad pastiura plots is to bo oatLpatod*
AB iBorooao is soil bulk doosity io aee«BgMuadod by a roduotioB la so&l

porosity* soil aoistars aaotaat lo dlrootly ralatad to soil porooiv*

lkry bulk doosity and aggrosata atabiUV* tho forost plats®doaS aot abea
a aieBlfioaat corralstiNK botooaa so il balk daaaitgr aad aggrosabo otaJML*
(fablo 1)* TOO of tha forost plats* F# Isidr# 4 shaor sicsifiosaoo
attha 13 loM |l aad WF 2 t $Sloool
Tho paoturo plota itfm mt thama sifaifioaat oorrolatioB botacoa

s(d.l| balk daaaiV «*d agppogato stabllily* coly oao of tho pasturo plot%

P # 4 shoo sigoifisaaoo (at tbo Z2o0Urol)*



Hm feragoiag latarralatlaoaM p* af tha aoll phyalaal propartlaa
wamrad aheva that tha argaaia aattar ia tha aaila atuiiad haaa a graatar
rala in aail aggrgatlha thaa la atahiUaing tha agiprgataa femad* Thia ia
iadioatad by tha loir abaalata valua af aaat af tha aarralattOB aaaffi*
aianta hataaim aggragata atahilitar and orgaaio aattar bat a h i (aigai*
fieast) abaolttta aalua af tha earralatioa aaaffiaiaata bataaan argaaia
aattar aad aail acdatura oaataat* Alao* tha aalla atuiiad hara a high
aggragata atabiliV «ad high argaaia natter aaataat#lha Mpaaily af a
aail ta hold m latira ia largely iafluasead by aodl pareaity and aalil
paraaity la ia turn largely iafluaaaad by aoil aggragatioa*

lhia ia further iadlcatod bp tlia eStadeata* t teat betraaB rKkifX
VS« (fable 1) ia ahiah tiuira la a tdgaiflcaat diffaraaoe ia *
aaaa aggre”ta atabdUty* ana tbwigh« tha too latala of tree produattai*

ty plota h«aa tha aV»a aaaa argaaia aattar aontant.

lha baUtiaaahip lataaaa Uad Oaa aad tba im imriattaa ia Aail ityaiaal
Prapa rtlaa

table 8 glaaa tha aaalyala af aarlaaoas ahlah iadlaatad tha aaat
aigaifloaat aaureoa af aarlimtioiu Ihia aa a ftida tha "AtadatttU" t teat

aara »ada aad ara raaordad la fable S«

iggrdjifoatability- del/ aggregate atabillvV atgaiflowtly dtffareot
betaaea tha tea land ueaa atadied (Tabla 8)« Tha graatar aggragata atdb*
111" eadar tha paaiora adth tha tea traataants hactiag tha »m» neea er”
gaaie M ttar aantaai auggMt that* faatora other argaaia aattar

haaa a prafauiri affaot ia th* fonsation af watar-etahla aggragata#* The

apaoifla rale played by tha paatnre eavar |If datamiaad ia af prina lay-
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artanea that It ms cn tha Xaad only a t*t yacrt o«i™>«rad to
taa&tyH»isht yacom fat tha faaaat*

iuaaall (Si) «t«tad that plant root* oaa Wnd to Il partlaXat
tagathar Inta atrong and obaraotarlatia onnba abioh is psjrtieularly
learkad adtb saaa grassas*

It is shewn SB Taibla S that TS* p and Ivtm
aa sigatfioant diffaraaaas ia thair aaaa mtar”~tablo aggrsgatas bat
Fj™ TS* F sad 17N £S» Fj™ bsfi* ais__nidiaast Nffam uAi in their
man asgregate stability* This eanld\{)gttribtftad toraffeot# roots on
*0 il aggragatioa noting tha” tlisy bars tha d@ymnaan arjpuiio aattar eon*

tant* Boot growth is ralatad ta wagstatiaa grow”

CBrggada nnttar» tha fw vst plots and pastors plots haw tho Sma noaa
organio aattar eontants* forast soils typdlasUy hrta tha balk of thalr
arfsnle nrttar elasa ta tho sorfaoa fw tha U ttar falls on th~sarfsea”
and naot at tha apbeaarsfUMHI ~roa roots ara oaneantrsted naar tbs sur»
fsaa whila prUrla sails haas a oonsidarshla proportim of tlw ir orcsnio
SMttar in tha daapar hariaans* for »«ny grassaa ” ‘oduea a daap arxUnaira
root aystns whiah wiar add a graatar asti*t of argsnie aattar to the tody
af tha sail than tha laavsa add ta tha snrfaaa* llsam Il (ii)* Analysis
af the first ii inshas af all tha farsst as™ paatum plats did not any
sifslfiaast dlfferansat in sXI the physiaal prepartaa moaawd, Sana
"rosass probably tm slooatad tba argmlo M ttar tbreughsot tha sail

prchila*

sail nsdstnrs esgtwrt»tha laok of s i®*fio m t dlfferanoas batwaan tha

farsat and pmtnrs plats in thair soil flald aoiatttm sontants* aanil*



sib I* and tha aalatara rataiaad at h«S* ar 4«bar aaald ba part*
lir axplalaad by tbalr baring tb« aasM aaan argonlo aattar oaatant and
naaa iry bulk daaalty* ™ ganeral* thooa aolla bars blgb aggregata at»
ib IU fy and hlgK argasdo nattar eontenta that* enma If tha paatara plots
boro a higbor (oignlfleafit) mgragato stability It da&« not «o«isuch la
tlw Ir oapaolty to ratain aMlaturo*

Yooaaato (tft) raportad that tht” overseB fioIx! capacity af foroat*
paatura* idla m | graaalaad oad euttlratad aolla In Baraii ara about tfaa
ama bat tba aroraga arallabla molatara it blgbeat In forast aad loaaot
in aaatara, Sa dlraat aampartaon aaa ba oada hara baocauaa la tba praaaat
study tba arailabla nalatara mm aaaunad to ba tha dtfferoasa batoaan tha
nadstora rataiaad at naistora agttiTalant and 4«bar« Tha I*rdrol Hurl ¢ lota*
aola undar thalr natural aanditoaa raraly gato drlar than 4-bar« But la
tha praaaot atodg™ tba raaulta (Tabla i) ahaa tim t no aigpifloaat dIffO r*
«M#a axlat batnaaa tha foraat and paatura plots In tls Ir nolatura ro»
talaod at I*8« ar d*bar and in thair to Il fiald nelstara oontaota*

Iha f(HPagolng raaulta ahov that oiay aggrfata mtahlUty in alg»
aiflaaotly dlffaraat batnaan tha foraat and paatura plots. Tha daslrahlo
Influanoo af paatura in tho foraatleB of natarMitahla aggrogatoo bara
may praatiaal aignifioaaoat

firstly* patUng land andar oaltlTatlon raoult tO a gradual dator*
ioratloa af soil ofaetura* Ibamfero* tha um of paatora in the rotatian
v IIl bo]* praduaa and oalataln good atrtM tura* Thla Is a daoldod adnuw

taga af paatura arar tha faraat uitan aa ara ta oanaldar tha laaglfl of

tim requlrad to eatabllab than an tha land* and also* tba laagth af

Um baforo thalr bonaflalal UHM a»i affoota are darirod. iMaaoH (U>



MggMtad Sto 6 yWBof grM« iu»d 10 to SOyotaia of f<» «it imt mge«l
oroppiAg by ohiftlsg oultlaatioa* J thio otiubr* tho pMtaro ««> ooly
oight yooro oonporod to tM mty-oight yoon for tbo foroot*

Seooodly, pootuTi a ill bo « bottor vogotaUao oootrol for ool
orooim ttea forooV So ito grttotor beeofiels| offooto m aggrogoto
etabilttgr*

Ttdrdly* abusdoBt autioatc is tha aoll asd favorablo air aator
ralatioaMihdpa wsaure good orop productias* iho air aad «wtor raXaUan-
ships in th;0 aoll are dop«a<Veat upas atiuatura* Alao* it la gaaaraliy

r<000>1s9d that aoilt shich reeiat alaicing by aaiar ara oftan aodla

am ocnsidomd to ba in a go»i atata of tiXth*

tiwi yioaiblo tffoato of ifco ffaraloal rrioorUoo Masasrad oa ttto O Iffor-
aoeo of standa of S* Saligsa

r # | pitta y # S* tha high trao produatlaiv piota havo a highor
(sigExiflcszit) mggregata atahlUty* highar (sigsificaat) aaailabia noia-
tora and a loofor (aigoifloaat) aail fiald soiatttro oostast than tho F# S
plttc F# 4» tho lor troo prodaetlrlv pXota*

Plokford and LoBorron (26) foitsd that tha boat greoth af & aalig-
nala at 6*150 ft olorataAa aad 6 to IQ® sloyoa aad good gronth batm an
1*600 ft aad 6*600 ft ooaitmra* Thay raportad that* aoll dopth md drain-
iigt «jr» laiportaat faatora la tro grooftb of traaa* thay found a Toily poor
8M'N st E* aallgaa on a Honoiraa aoll ttidoh thay pmdlotad to bo a po«r»

ly drataod i*aao* Tbay roportod that good draiaage nay ram lt*atooy alopoa

drop aoll iMuatle* pamaablo mdarlyiag aa or oisdoro or a cosd»iaation of

those* and poor dralaago noy reaxilt froe loviA ai»faem sad ahallor



pohoohoo bedrook*
Tho fomooo Mhd pootoro ploto oolootod Ilo botmmi tho 2*000 ft
m4 $,000 ft oontctMro* rollisg and triHi olopoo ronsinf fraa 6 to 10~
Altbou” tho pl<3to hoto a kighoT (olgnlfioiB t} aggrosato
otablUtgr «id availoblo noiotum thaa the ploto It lo ougpootod ilm t
tho oattooo for tho lov troo produetiTity In F# 2 io diffoiaat fromthat
ta F# 4« Thio io apparaat in Fig. in id)ikh F# S ohoo a oonoiotant*
ly hilhor ooil field aoiotnro ooatant aad nolotttro rataiaad at 4«har than
F# 1ohilo F# 4 ohov a ooaaiotontly lomr soil field aolotaro oaatmst
mad aolotaro rotalnod at 4-h«r than F#
Tho pooaihlo GOM33D for the looor troo pro<k>oUvlty oa F # 2
(Boaokaa) oayho aay or all of tho folloolngt
a) F f 2have aloooroggresato o ta hilitf aad am llahloaedo”iri
than r # U
h) F # 2 "K«o a hlg”jor noiature <oatont at !&£ or 4*har md
hXf~r soil field aoloturo ooatoat thoa Ff X (e Fig» 8 ft 41*
THO soil fio i Miotuaro contoat of F# 2 {X mBOBOAg alght
ho noro itaa tho fooarshlo eaoiaat oo to affoot tho growth of

tho trooo* The aeon so il field aoiotttro ooatoat of F# 1 io

/ -r

L3

Tho poosihlo causoa for tho loaor prodH otiviv Ff otondo of
& saliana oa F # 4 (thakoa) nay ho any or a Il of tho folloningt
a) Fr 4have aloooragippogato s ta h ilitr thaa F # 8*
h) F # 4have alooorooil field noioturo oontont (a gl144«8")
than F# 8 C* 1| 177*J7€)* She toll floH atoiohiiro eontoat of

F# 4 aiiht ho that it io too low for faoorahlo foooth of trooo*



Kota that tha hi{® traa pradactlvi”® plata* P# 1 wd P # S hara tte
*aaa aaan aoil fiald mei*v&p9 ocs«t«ata*
a) P# 4 taa a cap ( rad layar) aad a tary ahallaa
prraflla« f # 2 has ao rad cap and has a Jsop profile*
ta rti® at al* (20) fotmd llttla avildsuaa that aggtagatet ham

may diraot lofluanaa o« plaat growth axeapt aa thay modify tha para ttMaa

apaoas ia solla*



Table e Correlation eooffieiont* r raltioa*

A*S* A.S. A.S. A.S.

Saoplod ?s, VS. VS. VS.

Plota O.H. M.E. % M.c. B.D.
Forest o0.30* 0.P8* 0.28* 0.15 0
F A4 0.67*« 0.62* 0.7<»** 0.96* 0.
P #72 0197*- 0.28 0.52 0.88* 0.
P # 3 ©-18 0.07 0.08 0.62 0
F # 0.50 0.85» 0.86** 0.96* 0
Paoture 0.05 0.02 0.08 0.22 0
P#I1l 0.85* 0.70 0.70 0.76 0
p #:.£ 0.30 0.28 0.21 0.27 0
Pf 3 0.07 0.18 0.41 0.59 0
p # 0.16 0.56 0.56 0.83* 0.

*Slgnifieant at lorol

eergniflcant at ISi level
k H«C«-iiolature eontent at K boro
tic C *-tlol8turo e«|uivalont

fit

OiM.

VS.

m,e.

A42%*

82*%e

66**

.65**

.63**

AT

.93 **

.28

87 %e

0]

0

O.M.
VS.
M.C.

99

.90*e

TA*e

.64 «*

.58*

.50—

.90%* -

.84*

84%e

42

C.11.

VS.

B.D.

O0.6A**

0.95*

0.68

0.77

0.74

0.30

0.96 -

0.55

0.75*

M.E.
VS.
B.O.

0.87%e

0.97*

0.78

0.82

0.98**

0.90-*

0.94 %

0.80%e

4 M.C.
VS.
B.D.

0.84»

0.79

0.99**

0.93*»

0.96%-

0.87*e

0.96**

P
vVS.
B.D.
0.88»
0.97%*e
0.69
0.94~*
0.93*
0.87—
0.96—
0.68

0,96 »

0.74

VS.
O.Pi.

0.95**
0.75**
0.72**
0.58*
0.45*

0.94%

0.95**
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Table 3* Teat between

Property

O.M.

B.D.

P
w

Forest
VS.
Pasture (P)

df=89
t=3 .7
56 t»2.03*

df»90
t-0,03
P»>5036

df=90
tal.52
P«>10%

df=89
t»1.87?
B»>596

m df»45
tal.88

p*>55n

df«89
t»-0.31
P«>50%

df«lll
tal.lO
P=>2056

eSignificant

Pthn
~Low

. -Pasture plots correapnding to FﬁXgh

plot® corresponding to

the means. Student"s t-dlstribution.
F- F I:Pohgdcea
ir: ‘ VS.
P Honokaa P
df»58
t«-7.0NF
56 t»1.906*
df-77
t«-2,99
P « <0.556*
df«58
t.-3.92
P=<0.1056*
plots
plot s

High
VS.

Ftow

df«63
if.29
P«<0.156*

X"N«12.66
12=12.68

df«6”
t—1.82
56 tal.86

df»19
t»0.17
Pa 5066

df»63
t»5.8if

565 t«1.96*

df=85
tr2.17
56 ta2.01*

Honokaa”jg™ VS.

Pohakea™™Nj™ VS.

~High

~Low

F #1
VS. VS. VS,
~High ~Necw F #2
df«43 dfmkk
tal.25 tmZAS
56 ta2.06 P«<2.556*
dtmkk df-~if
t»-0.30 taO.”4
P«>50" P=>5056
dfamMf dfi~rkk
ta2.28 tn0O,kO
P«<556* Pa >5056
dimkk df.43
ta2.32 ta0.71
P=<556* P«>5056
dt=kk dfa43
taO.”N0 ta-0.89
56 t=2.Q9 P=>2056
dfanl
t«3.90*
P«<156
Honokaaj™"
PohakeSj~ df«32
t«1.98

P»>556

dfai
ta.
Pa<



Fig,
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Percent field moisture content of the forest and pasture plotfen;i™"XgSEI£IEX
plotted against soil depth.
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IT* SIBKAKT m> COICLDSICBS

Tha rasuXtt slt«v a «ilpiifle«nt eorralatlQii (ttt tha laral)
axlat bataaaa a”nraipita ita h IlU tjr aad argaaie aattar ia tha fwast plots*
mXAVIB0a,9tAWM% to  tig aifieaat eorralatian has hmn obaanrad ia tha pastura
plots* Tha laok of eigrifieaaoa ia tha oarralatioa aaaffiaiaats ia two af
tha forast plata and aoat of tha pastura plata aay ba daa ta tha higb
iron aad aiuaiauR axidas* In thaaa adLIs* Banokaa aad fohakaa tha iron
and altasious azidaa prsbahXy play a graatar rala in ihsM lisiac tha a|**
ragatas fasiesd than tha gsoaptatloa affpata of argaaia sMsttar*

A sitpdflanat aarralation (attha 9bloraX) bataasa aggragata
atabillty aad tha naiatara ratalnad at V«K* ar 4-bar too baaa abaarvad
la tha fasast plots bat aot ia tho pastura plats and la sons «f ths
forast plots* Hartla at al (10) faia”™ that tha naia rate «T soil aggrs-
gatas is ta nadii® tha para spaaas ia sails*

Both tha forast sad yastora plats shoo a siffsiflaaat oarrslatisn
(at tha m laaal) batwaas arfsnia aattar aad sail aaistura esntaat* IMs
is ta ba aatioipatad baaauaa arij*mie nattar plays a kay rala ia sail sgg-
rsgatloB* Also* ergaBlk nattar haa a graatar aapaoily ta hold nsiatura
than tha inarmaia nattar in aails axaopt* tha mtarphaiaS portiasu fba /
laok of signlflaaaaa ia tha earralatian oaaffieinats is aoaa af tha yas-
tura plots nsy ba das ta ths aaall aunhar af ssMplas asad*

Tha faraat sad pasture plots shov sigalfiosaso at tbs lotal
botwasa diy btlk daasligr aad sail neiatttra aaataat- this is ta ba a»*
tiaipatad* sn Im>raasa ia aoll bulk daasily ia aaoonpaaiad by a radao

tisn ia sail peradity sad sail natsturs aaataatt is diraatly raUtad ts



*0il poroon*

k OdMsXiwiatt %m Iw Amm trm the i1aterrela”™eiuiMpe
of a» eoil phyeioal propertiee neeoured that tha oigaaio sattor la tba
aolla atidiod IlutTe a graater mla in to |l aggregatifin than la abablUa-
lag tha aggraipstea fonwd* ~ a la iadlMted by tho lorgf abaolute value
af Btoot tU i the eorrelatioo ooeffioloata btttheea am~gate a U h llity
aad orpenio aatter but a high (aigaifloaat) eorralatlan eoaffloiaata
beteawB orgaole aattar ai® aoll asdatura ooa-toa® Alao* thaaa a”la
hava a high aggremSe atabiU " aad hi|* orgaaie atattar eaataata. Ihla
la further iadiaetad tha "atodrat'a” t teat bataaaa «od
(Table S) la sribiah there ia a alipiifiN B it dlffaracaa la tha ataaa ajicd>
gata mtablUly* arm the t&9 levela tma prodIMtitd™ pleta
have tha aane aaaa orgaala m ttar eentMSta*

Thia atu” ahooa that aa algalLfloaat dlffaraoeaa hava baaa «d>
aanrad la tha pbyalaal prc*rUaa aMMmrad bat aaaa foraat aad paatara
axoapt la tha atabiU iy aggragatea* Tha paatura plot# bare a hli*tor
(elgainm at) aspragata atobillly thaa tha foraat plots* lhla ia alg-
Bifleaat eaoaideriag that the pasture eaa on the laaad 0aOy a ilh t yaara
emparad ta tamty-alght yeara for tha foraat* Tha apaalfla rola playad
by tha paataro la tha faraatioo af aatar-atabla aggragataa aauld oort ba
dotaniinad la tbla atudy*

k aaaolualcn ma ba dram that* faetora otimr thaa argaaia aattar
ham a prafomd a ff*t O0a aggragata ataMLUty* Iba Id4liar(aigB IflaaBt)
aggragata staM iUty aoolar tha paatum aauld ba attibictad ta tha affaat
of grass roots oo aoll aggraipitaa* The paatura plats aara abaarvad ta

baaa ahua”uit roots thraud”ioat tha praflla* Alao* tha high ai*prageta



etahlUty la tbo oMLU otndlod if attillmtoA iMdaly to ldgh Imn
oad oXa&Mn oddoo*

Tha roottlto oad ohoorvotioao obov thot piittiag tilto ooilo otodiod
vaier poftam io hotter tuw pottlag it «sulsr foroot* Aoido frm tM»
frootor boaofioiol offooto «r grocooo or oggrogoto otoM Uty it io moior
to ooti*Uoh on -tho load oad olso tho boaaofito ore dorivod wMih oorlior
thoa fore st*

Tiw rooulto fnrthor ~cxr ttmt olthouf® tho ploto hooo o
higher (oigaifioost) oggrogoto otahiUty ond ovoilohlo stololouro thoa
tho ploto it io sni09ted thot ~ <aoMoi for loo hem prodnotivity
la P# 2 to dlffom at froe thot HnF 8 ff 4* tWlLo io iMi*rwxtia Pig* #/2 "3
Ffk ia oliltib r # f ehoNj* « oesuFiotoiitly higlwr ootl nold acdotwo oco-
toat ond noiotaro rotoined ot 4-bor thoa P# | nildlo P # 4 1*00 a eon*
fiotootly lomr ooil field nelotttro ooRtont oad mrtotero retoiaod ot
4-feor thoa P# 8

Tho aettor eeoditon of P# 2 o» veil 00 tho dfler om ~tim of
P# 4 MQr he vaf&vorohle to the growth of tho treoo* FUrthomore* F # 4

hos 6 red «p @» md loyvr) ma hma mohoHov profllo*
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Bj 6-3LS"

Bjx 1S-Sb"

Sd-Sd**

Bog 6d«dd*

APPSSDU

PraflXe P—oriytiw i of o—pled Fleto

Cafc brona (¥& ih S/2) afim filly «X«y IOMIff
eiroag riaa ta eery fin* eabattipalar IfAl bfteoVy etruoturaf
vaty >vard* friabla* alightly ftleigr* pIMtio «d aaatOy
aeaaiyi ahwadant raotji} cXe%r sisoath bouadaiy* 6

thial(*

nmxk brawn (7*6 Y« w N« lasdati alltr ©lay l««bj mA*
arata aadiua aubaaAular biooky ttructarai w iy hard# frl» »
bla# alithbXy atic”™» plaatto td aaakly alvharyl aany
flaa aad aadlua ptMraai thia * nUnuoua aadda ooatinga aa
pada aad ia alaar aaao” bauadaxy* 7 iaehn thldc*
Dark brana (10 1& z/S) i&an aodabt ailtr alar laaai atrae™
aadioa ta fiaa atf*baagular blacky atruet»r*f nry hard#
frlabla# atioky# plaatia aad aedarat*® aaMMueyt

tifu | raetai aaay fiaa to amdiuB paraat ™ a aeatwMua
axida aaatiaga an pads aad ia paraai alaar aaooth baoadaiy*
U inahw thick*

Dark brcnm (10 7A 1/ ', 6 m a'msk aaiati ailty clay

lo ttt atraaa; aadlua to flea «tiban«ular b la ® atmetarof
vary hard# friable# plaatle and aaaary} fav aabbla aiaa
bM alt frajpaatai plaatlful raatai aaay fIM aad aadlua
PMPoat elaar saaotibi bcMndary* 83 ieohea thick*

Cakyallawlah brona (1C T8 akaa sodatf ailty elay



HOTS| S6«4i4*.
fit
Q d"0

o4

9m 97"

Imb| elroac Mdivn aagular bloeky «triM tum vory hard,
friable, atieiky. plastic ana saearyi plentiful up to I/ f'
ia diaaotar rootai aaajr flao and aadiua poroa; thlok
ocotimMua oxida ooatiaga (10 XH &9 an peda end ia
poroai 9 Inohoo thiok.

the S TK 3/4 isakea up to 4dPof tho horiton. It is act
headod-randoB arrangaBWit.

tM.a horlsoa oeoalats of UJi oOtbla alio basalt frassonta.

Dark rodiiah broea (S IA i/A) uhoa aaiati BBokg Bodarato

rioo to vory fino grmuXar atruoturat frlablo. a li*tly
atloky. a li*~tli plastic and uoakly ancaryi aattod reota]|
abrupt oBOo” boundary* 3 inchao thloi:*
doHk broMi (10 TB VAikn acAnti ailiy oli” loani nods,
ovBto to fIM ot*angular bloohy otruetuyoi hard, friahloa
etiakys pUotio and oookly mmryt ahuadvnt rootof aaqy
fins poraa* thin oantiauouo aalatinqus glaaai olaar
Mootb boundary* A iBoboa thiok*

omlk broNB (7*A TR 2/4,) sdMn aoIsti a iliy olagr loaMf
mtPBBj Bodirta to flao subaagalar bloahy atruotumi voiy
hard* friohlo. a t!~ . plastle and Baaaiyj abundant rootoi
muy tim porao* thiek coatlaueua colaUnoBO ooatiiicoi
clear saoeth bouadaiy* 4 Ixxohoo thiofc*

Dark broBD (7*5 7B s/d) ahan stalati ailty alay Inij

iwalirtB tB fiaa oubawgtlar bloMy atsueturoi ooiy hard.
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BX-90*
Blg 90«8B*
Bte «b4r

3V-

fffuUbIST iU akjr, pUatl* and maan/f raatai
miv « *e aaaUaaaa a«Idi|® aaatUfSi alaar
maath baundugr* 4 imhaa tM sfc.

Daik bimn (?e» TS s/3) nteaaaalati allUr oUy U » |

streiH| Radnfai ta flaa eubw "ar bXaalQr atiuatasai rny

" hard* frU bla* attaiqr* plaatU aad aaaa”ri # raatai

tim petw» thldc aantiwaMa aidda aaatlsfai olaar
tMaatb baaada*y. « imbaa U M *
TaUawlah rad (f TX Vd) abm n«4«tf «IX” alari atN i?
»a*d» ta flm mAmcilw blariQr atraetw ai aaqr iMVd#
friabtot atiaiqr* plaatie aad atiy mmtrt tm raatai
aaagr fiaa paraa* Uilak aanttmaaa aalda aaaiUa”i aad
aaanaa aarbla ataa "adar fragaantat alaar amatb bawadaiy i
* laebaa tbiak*
Dark jfalUa baaaa (10 T» ~4) M i aadaU aUtr diavN
atram aadiila ta fim aubaacwlar blaaly atraatarai amy
bard* ftiabla* atlaky* pXaiHia and aaiy aaaasiri tm rm U i
mam fiaa poraa tiUak eaatinawia aalda aaaUa”if atoapt
baocadaor* f iaebaa tbOak*
oaaapl i datad aab ligrar M t is diaaantiaasam baa tIM
aaatlim mia mUm oaatlAga m wpm aucfaaa and iV amdcai
abrupt baandaiy* t iaahaa tbiak*
DakraUaM biM (IOR V4> 7*4 n V4) M a aodati
a iltr «iar laani atiaaf aadula ta fiaa aubaagilap blaalv
atnaatarat vary bard* atlalqr* ylaatlo aad vary aaaailyi tm

raatai tbiak aaotianaua aatda aaatiogai amy flm pama aad



Bgt 48-"6*

2-0*

1 CcM*

9*14*

14*22*

33

SONMNI M urbla eiadar fAfM otai sIm r oMUotb

bMwiuy* 17 ia«hM thldic*

Dwk bm i (7*i Til I/d) «<h«i M itti tUV 4liy Xm$ Mdnmta
MMKkttiBi t» fla t B gultr bloolgr stm otttroi may hnrdo f«U ]»lo«
stidlQ r* pauuitB mA ynty mmayi ao rootai may fUm porom
tiddk mattmoHMi saldo soatffiJigi* 19 f

Qatcbrmw (i IK 9/B) wlimi aotsti mask tmd ymtyamim
atamksuct lo ft* frlablo* aoo-siickyt aoa» pIm tie «sd

nan amaxyt atmdant rootai p artially daemp—>* reoto aad
litto n abn” aaootli bouauhury* 2 liMabaa tblofc*

IM bmn (7« TS 9/z) ikm a”atf i4Ur aliQr lomsi atrMtg
flaa to wry flat granular atmoturai bard, friablo* aligbtly
stlohy, pXaatle asd axa«aoalyi abuadant rootoi a lot flIf
ofcdLto airoolia ia tfcia hcaltonj oloar awotb bmadaiy* 9
iaohoo tblofc*

Dwk team (7*9 7& i/tt) viaa, aei»t| otrmg to ooxy fiao
submgolar blooky atnaaturoi ooiy bard, flablo* atiaky,

wry plastic sod oodsratoly meaaryt abuadsat rootai thlok
ccatinuous eoatiagst asay flna porosf aloar aaoeli bomdaiy*
9 iaebM thiak*

raurk roddlab brom (9 TE a/() oNn sMiati w iy hard, fiiahlo,
atieiQr, plaatLa sad aodsrntely maaryi ateadaat rootai aaay
fino poTMt thik9c oanttimuNM oidda ooatiagai alaar anooth

bouad&iy, 9 iaohas tbiok.



*22

»28 38-87-
24

SgS 87.A2*
rjji

Ooj 1-0"

Aj -«

3d-

Tory dork brom (10 Tft t/X) vom aoloti o IlV 02«y I*« "l
otroBg owdiuo to flno ouboBfalor bloeky otruotttroi voiy
bord* otlolcy* vory plootio md nodomtoly ooooryi obimdaBt
rootoi mmy Fim poroo- U4,«lc ooBtlauoue oxldo ooottafoi
obrupt bcModory* 18 tBoboo tt4,du

ccMoUdotod o»h loyor« dloMetinuouo in ploeoo* thick
exldo oootBfO on top oad ia oroako* dbropt boModory*

8 ia"Mto

Tory dork brown (10 IS 2/t) whoanolcti oilty oloy loom
strcng nodi«& prisnotle strueturoi voiy hord* fiiv * otidQr»
mzy plobiio oad nodorotoly ooooryi obondont rootst
Bwoy fiao poreoi tb i® oXxi® oootiap- eoBMn oofc
nodhilooi oloor nBootb booadory* 20 Inoteo*

Bork roddioh broon (5 TH 9/4) wboa aoioti oilty oUy lonoi
strong lino to nodiw pria&otle itruotorof ooiy kordt lim *
stioky* voiy “ooUo aad nodorotoly snooiyi ploatifnl rootoi
naay lino poroo- tbiok oooUnuottO ozldo eootiago* O laefaoo

tkiok.

Rtlo groos ankt notting* Alnadont roots*

Doit //UW f$ 8raoa (STB 8/4) idm noioti 0ilV elty
loM i strong fino to oory lias goimlor to ouboogol or blooky
struotorot kord* frioblo* olightly otioky* ploatio ond

non snooryi oboadost rootsf o groot dogl of okito ayoollot

oloor aaootb bonadory* 4 inofcoo IM sk



Diutc broen (7«S TK S/4) aban s”™at} sAlty elay loam uaak:
eoarao subeqgula.” bloidty atfuetaraf m iy terdtfrU bla*
stiaky* pXaotia a&d im tkly' mgetayt abiMdaat rcteai eany
Haa port, muay wom oasta* this patchy OEdda ooatingai
elaar asoorth beimdary* Siiteas tbladc*

m2 12-X9* Dark jrallovitb braan (10 TR S/<) whan aoistf silty eley 1
nodarata fiaa ta aadlua eubangular blabky atruoturai mqr
bard* friabXa* atiaky* plaatia and vaakly asmuyi tam
from li aboBdsat reataj sauoy fis * portt thidc naarly
aontinuoRja cndda coatlags) alaar mrvy bosasdary* 7 imtea
thidc*

Bjj 19-~* Dark brown (7*8 71 whan «Boiat| a llly oUgr lomts
mOeSorata to MdIvK oubangalar bloofcy etm otttrai m iy bard*
frisblo* stild*"« plaatle «od eadarstaly mmmirri baoaltle
fragao&ta) plaotiful roatai trmay fins Miwej tbidc staarly
acntinuoua oxiia oaatlogai elear vscry boondary* 7
tM ok.

Bg, Sa-45" Dark brown (10 TR S/S) whan noi«t| atlty alny laaai wak
awdiun «iba»cia«r blodky straetBrat vary bard* frlablo*
stiekyt plastLa and nodarataly OMaryi 40-40$%4 basalt
fragnscts} plant!ful roots; many flsa paras* faw patoby
OKida eaatizuiy»- oanr«n oaosolidated Mb aodalaa ap to golf
ball also* 18 Inebaa i*iofc*

Botat Boots s t* at about 80 inahas dapth* ratar sespad JLstto p it bogisnlag

at about 46 laohaa daptb*

X8-19" boflsoB has paabats of strong fiaa sagudar bloeky striM tara*



Thar* arc aaar roak fragaaata* tham paokata hs«* titm eauaiataaoa*

\  t-O* aattad klkuyu rcata*

A| Oia” Eoot filXad* Buaaraus blaak aggra”“taa*

Ag l-«" Daxk brana (7*5 7S whaa »aial4 a illy algy ioami atraibl
vaty né&fi auhanapiXar «truotttr»i friahla* naa-atiolqr*
plastio and noa-aoaalyi abttodanS aaaraa raataf olaar anoath
baundatvi S ixudaia thlok*

«-u* >gk brom (7*5 T 5/4) cdian aoiatd a ilty loaai atrjpg
vary ftaa aitbaasaXar bloidQr straoturai frlabla. atioity*
plastte aad ali|*t3y moaryt abuadiot oaaraa roatst ooptianaa*
aadda aoatingai alaar aaooth boandacy* 9 imfaaa "o k *

X Dark broim (7*5 TtV ") Thaa aaiati aUty alay lam i mak

vaiy fla* aibmguXar blo«ky atructurai fr&ebXa* s tt™ *

plaatlo and anaasyt abundant eaama reotat aloar anoath

boandary* 5 Xnabaa % hl(»

»22 Dark brooa (10 IS 9/t) tOmaaaiati aiXty alay lam i atrang
nadlaa aabaagular b lo * atntetorai frlahXa* otiaky* plaatia
aad aaaaiyt abaadaot eoaraa raata* abnipt baaadaiy*19
iaebas thtOk*

5 Caaaalidatad rad aah I«rari flm * atlaky* plaatia and
aaaaryi abuadaat oaaraa raatai abrupt baaadaxy* 4 Inohaa
thick*

Bg4 40-40" Dark /cllaalsh brewvC” (1° Tt g/sJ stadati a llty slay

laaai ataeog nadiua angular bleakr atraakirai frlabla*



37

Ugjbtly stlaky# pXastic md MMuryi abaodest oowtm rootat

eauUzauiua ascido odaUoga; Qmax miMi™ hmaAary™ to In<sfass
thick*

S« Be liyar af 6> baaalLt foue” cMuy Xarga eartJ«»maa*

Pi_8

O»7*

7*U*

1A««4”

392 Sik8$"

Bgg *a«55"

Brown ta dark brewa (10 Tiv4/S) akas !7ai»tj ailty oley
lam atadlaB m y fine sabaasulaf blaaky straetum frlabla*

aos«ati("« plaaUo aad allghtly oasaatyj abaadaat flaa raatai

alaar aaaoth bouadary* 7 iaalcea thick.

Dark browa (7*f TLi/”) idwa *st] *11% olajr lax<M nry
eackia vsak my fiaa aubai™ar blacky atmatarai friabla*
saR«atloky# plaati aad slightly aaaturyi tfibeadiuA fiaa raatai
elaar ameoth boundary. 7 laabaa tbiek*

Dark trawa (1C Vt atlnmnotat] allty aliy laaai afarang
Kadiaa ia fiaa subaaghXar blacky itrastttraf frichla# atidior*
plaatle aad ntaeryi abvrndaat fiaa ro attf rwO: fragaum tif
elaar aaaath baiaviary. 10 laehaa thlak.

Dark raddiab brawn (B TR B/B) abaa soiatf A llty algy Icaau
m y weak ta weak m y fine aabangolar b la * atnaetttrai
friabla# vary etleky* tary plaatic and nan aamaryi atwadaat
fine iMotai olaar asaotb boui&dfUT. 8 imkaa thick*

Dark yelleatsh brown (10 TS 5/4) whan aaiati a ilty alay
lo»s ataroag aadi-Jta *abaogaler blooky atynatarai friable*
atloky* plaatle and a lifiitly raaaryi abaaiaat flaa roetai

centiauatta oxlda ooatiBeai eXvar smooth baaadary* 9 ladama



»

>84 MMMI"

Bag 38.60*

thick*

Dark raddlab brem (2«b 11 V t) abaa aaiatf eanaaUdabad
«ab| aboodaot fiaa roataj abrupt bauabaiy* | iaobaa tblak*
Ouk broua ( 7.3 T13/d) Una aaiatf aiiV «ity lomi

atrong mdiua aobauguiar blaaky etvuaauraf frlabla* atiuqr*
plaatio aadvary aansryi abandeat fiaa raatai oaatwaaaa

«Xida ooatiagaialaar anouta bouudacy* 21 iaahaa tbiak*

Vatai kattad roota at iaawdiata aurftaa* Itany aaribaaaMi la tha aurfaoa

layara* OlId root/ ohaanala fraa f ioobaa doaa tha praflla faaaint

apw aharnwala up ta l«iaot la dAaaatar*

LiJL
3«0*
il O»d*

3 4-U"

By* 13.13"

Bgg 13«3S

kattad raoia of kiiai/u*

Dark broaa ( 10 Y1 V") ahaa aaisti alliy alay lo«M atraag
vary fiaa aubaogUar bloody atruotoraf H jbi# atieky* pUsUo
aad slightly aaMNuryi ahuaiaat roi>t«i «I*ar maoth boundary*
4 Inobaa thiok*

Oaric b/<Ma (7*6 11/ M a maiatt ailty alay loaai -aaiy
aaak to aaak Tory fiaa granular atruaturoi friabla* atiUy*
plaatio aad aiaaryi abuadut rootai olaar aaaoth baoadasy*
3 ladbM thiU i*

ma(k breMB (10 YK M a mdati ailty aUgr loaai atrang
flaa etibetgpilar blaaky atiuoturai friabla* atiaky* plaatio

aad MBrar/i abualaat raatai olaar aaootb bauadary* 8 ia«3aa

thlok* (diseoatimiotia sooa)*

Dark brouo (7*3 Yt vbMi»oi«t| ailty alay la«xM vuyy



Bsf

»34

B25

Sgg

2gf

B2«SEN

A7*48

58*44**

3/\

«««k to woak Tory flao graaulur struoturof frlablo. slightly

stiokh’. pIM tio aUiadant rootsi door

mantUi douudoQ* ?

Dk yoliMish brca» (IC TR5/4j «}i9c Roisti tilt/ olay

limn stroog fiao subaagulor biodk} structM oi friablvt.
plfc»Uc CKrwyj oKsadiiat rootei oral

blaok poeblos. deooe$>cs«d rootsi clear ei&ooth bevinduy.

10 iaohioa tklok.

Dork brooa (7.3 YX 5/4) wboa ocdst} silty elsy losei vuy

wo«k to wook voty ficts grsmtlsr struetursf ossm roek/

frsDsontO} Miasdont rootsi 4 inohos thi<dc»

7ory dork broMS. (10 7R 2/2) aoistf sU tr «Im" lo«b|

stsoDg aediun oY blooky stmetoroi fviablo. otioly.

plostio and tU gbtly saaaryg obuBdaat rootoi abivpt

boundary. 9 lis">e« thidc.

Oark yolloolsh broan( IOTR S/4) oOAantuiioti oilty <"Uy

loosi otroog BQtUUR struotursi frlablo. otlcdgr. pIM |tt.e

aad opgaaryi ohMBdaat roota; olaor anoetb bowndasy .

9 iacbas thiok.

[3ork roddiob brow (8 71 3/4) wico& m oift} o ilty olsy 2loi]

soak to ttoicrato sory ftno straetarai frlablo. oU fhtly

mtieky. plastlo aad nm~moosyt abundoot rootot osldo

ooaliags. 9 laehss tblek.

Votoi Bunoroaa rod tro« root carltios up to 2 inehoa io ddonotor. opoa.

trm 7 iaobos dfiwa tha profile.



Bivj

He

0-4*

4-X8*

ll« 6 -

tt-40*

80-18*

40

Itud4r raddith Vrom (S TI? s/1) rolsti all~ ola/ loaatf
«tr«2 wfr- flw  cremilsjr to »ul>*H5aX*ir blotey strttouunii
friable, atloky, pinetic aoA ntta-acaaiyi almadaat rootei
olear awootF booadeiy, 4 Inels* tM cKk,

Brown to dRik brew (7,6 TR t/4) when rvolstf silty olsy
IMOR w ry «e«k to week irubRngalar blooky struoturei
frleble, ttltey, plaetle md nm-nvaxy$ tom root*} oloar
aiseoth botmdfiry, 14 laobos thick*

Dok brwa (7,6 TR 8/*) solstf ollty el«y loasi
mderato wry fino eftboncolur blooky stmeturoi fim ,
stleky, plattlo and jl «lig htly saMsryi 50% ow | pooblsei
*btndont reotsf oloar mooth booadary* 7 iathDAi tbiole,
Oark yallooish brgma (10 TS when aolstl iilty nUy
lowx «traag flno to wry flat aubangalar blooky atrttotwaoi
friable, eticicy, plaatle a»d waaiyi ebuadoat re«(o| olma
*noeth bouBdary* 8 Inetses "ie k,

hmd, roeSp with esonealldsiked ash fragA~ts* Olaar m ooth
bouBdary* * Inohee thick*

fsry dark swytab broan (10 TR S/2) when aoiet} oilty clsjr
loeo; etwag fino anfolar bloedcy etroturst friablo, otioky,
plastle and moaryt abundant rootei fw traytmtat eloar
eraootl) bouadary. 18 In o~ thlde*

CQoaelidatod ash, ro4| abaaduat rootai oloar maoott baoadaiA
8 Inehoe thick*

Toiy daik fwyiah brom (10 TR S/z) ekm aaiott «ilty

*>
Olay loom aodarato wry ftao aoboafalar bloaky otrootMW i



Bly 60-CO"

4f

obundoBt rootoi oloor oaootli bewedory* 2 iaoboo tidak*
Dork roddlol breon (t ¥b I/4) tA™uneioti o ilty oloy

Imwi wook m ry Xiao oaboaghlor biooky otrueturoi

obuadont rootoi 10 iaobos thlok«
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