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_ . „ ■... . .MfialniWT t. BXBLlVHtAPBT . , , , , , . * * * . • . • • * . * * . • • • . * • 45-'



UL

list or TABuss AMD fKmus

TABLE X. OCSUiBUTIQI C O ^ l G U ¥ t ,  r  V A LU B S....................

TiBL^ tl/AVALrKZB OT TA B IA IIC B .............................................................

TABLE S« TM T BtT^SfB W M »8» •SfOOfiaiI'6'* t-<U etrlB atiO D

1 *  semtASXc o za o ra ii o r  tm s a k p lk d  rcuxsT Ana r.\AVSMt rian •

PZiKStB 2 « |fSilGF.BT fZELD KOIBTORE C0B7SBT (F  t m  ¥OBt&t AfO

PASTOSS PLOTS PLOfTBD ASAIMST 88 l£  OSPTfi*  ..................   . •

PIOBBB B« n  SOISTGIB fOTAIRSD AT 4«lMur fCUiftT ASD

P A S m fi PLOTS P W t u m  AGXARST SOZL OBPTB



ABSmCT

A attiu^ WM tmA* %• d * t« m l» i| 9tmm o f tho i^ a ie o l pn^portiM  

o f %m9 ^ d ro l lin ie  lA tooo l oo iloa tho In to rre la tlo M h lp B  o f tiso pliaroi*

0*1 proportloo Boo«on»d» tbo ro lo tioooM po bot«o«» load um  o&d tho 

tro rlftU ta  In  the plqrslQol ̂ noMiuwd, and tfeo pooalblo o ffoo to  o f thooo 

preporitoo on tho d iffo roaeo in  p r^ lo o tlw ity  o f otaado o f floodod»flW i 

OMoalyptas (S* o o lim d j  on tboM  o o llo * '>

Too o o il tgrpoo* Honokaa and Poludcaa wora aolootod fo r  ilio  raoaon
JV»

th a t both previdod ar«M  aupportiac o high and lo v  p ro d iM rilrity  o f atanda 

o f &» aaligaa and an adjaoont paatoro* ^

thm ro a o lta  o f th la  atodp ahoar th a t a a ie fld fio a n t e o rro lo tia o  

o x ia t batoooo afiprogata a tab iU tg r and orgatila  n a tto r la  tha f«Haiat pXota*

So iig id flo a R t oorrolat&oD haa bean oboorrad la  Um pM tura pXota* Tha 

laak of algpxifleaaoa la  tha o o rra la tle n  o o o ffia la a ta  la  too  o f tho fo ro o t 

and naat a f tha pM turo pXota nay b# dua to  tha h igh iro n  aad al MBlBMo 

ooddoa* X In thaaa aoiXa* Banokaa md Pahakaa tha Iro n  aad aXuniaun oxLdaa 

probaMjr pXay a graatar roXa la  atuM X lalag tha aggragataa fom ad than tha 

oanaatatlan o ffa a ta  a f orgaaia n a tto r*

Both tha fo ra a t and paatnra pXota ahoo a a lg a lfle a a t oerraXotlon 

( X5l XovoX) batoana o rg ^ a  n a tta r and aoiX nodaturo oon tM t and botooaa 

a^X  dry bu lk danalty and a tiX  no ia tu ro  eontaot*

A aonoXaalon aan ba droan fro n  tha foragoiag la ta rraX a ttlanah lpa  

o f aona o f tha aaiX phyaloaX proportl— atudiod th a t la  thaao oolXa tho 

orgaalo n o tta r oontaat iioao  a graatar roXa la  aggragatioa than la  atah*
a.

IX is la g  tha aotX ag i^ga taa  fonaadb Thia io  Ind iea tad bgr tho Xoo ahaolnto ̂  -



VftXtt* o f tb * o o rro lo tlo o  e e o ffle lo a to  botwoen ocgrogat* o tiO ^ iU tj mi4 

organio K o tte r tw t o h ig^ (• ie a ifle o a t) e o rro la tio n  o o o ffie lo a to  bot» 

noon orgaalc o o tto r an') s o il a o lc tiir*  egni«Btt« A lso* tbo o o lla  rted tod  

b«<r« » Mch porowst «>:gî gato •to b H it^ r •xiA h lgb orpm lo s a tto r eaistonb* 

Iho ro au lta  iltirtb a r thoa th a t thara ara t »  a ig n iflo a a t d lfferaeeee
’i

ia  tha a o ll ptigraiaal propartiaa  atudiad bataaaa tha fo ra a t aad paatura 

p lo ta  axcapt is  tha parcNmt aggragata a tahtU lgr* itm high aggragata 

• ta h llita r la  tha paatura la  a ie a ifio a a t ooDBiidariag th a t i t  aaa ea tha 

Imd only a l^ t  yaara aaaparad to  taaa ty^a igh t yaara fo r  tho fa ra a t* Tho 

a p o c ifie  ro la  p la /od by tho paatura la  tha fo m a tlo a  o f va ta r-a ta h la  /  

aggragataa could not ho datarKiaad la  th ia  a ta ^«

A aoBolualoa oaa ba draan tha t^ faa to ra  e thar thaa argaalo a a tta r 

hara a prafaimd ia fluaaaa ao aggre*ata a ta h lU ty . Tha h l j^ r  par eaat 

aggragata a t ih illty  uadar tha paatura la  a ttrib u ta d  ta  tha a ffa e t a f 

graaa roota* Alao» tha high paraaat aggragata a ta b lllV  la  tha aa tla  

otudlad ia  a ttrib u ta d  o a ia ly  to  tha hiph iro o  and aluadiauu oxldaa*tK 

Tba raau lta  « id  oboanra tlou  ahev th a t p u ttin g  tha 

■tudlad undar paatura la  b a tto r thaa p u ttin g  I t  uadar fo ra a t* Aaldo fro a  

tha g roa ta r b a a a flo la l a ffa o t o f graaaaa on aggragata a ta b iU tjr i t  i«  

aaaiar to  oo tah liah  an tha land and a lto  tho baao fito  aro d a ritu d  nuoh 

o a rlia r than fo ra a t*

Although tha hl<[^ tra a  p ro d u o tlY l^  p lo ta  hcva a h ighor aggragata 

a ta b illty  and a va lla b la  no la tu ra  than tha lo o  tra a  p ro d u a tiu ity  p lo ts  

i t  la  auapaetad th a t tho o«ua» fo r  tha lo v  p ro d u o tirity  in  P #  8 ia  d if-  

fo re n t fro n  th a t la  F # 4* Tha w o tta r oond ltlcn  o f f  #  2 aa n a il aa tha 

d ria r eanditlon p f P # 4 aiay bo unfaTarabla to  tho gravth or.traoa« fU r^ 

^ A o ra *  F #  4 haa a rad cap |tf* rad lagrorj and a ahalloar p ra fllo *



U IITRQDQOflCB

The purpoM o f th is  rsssareh has hssn to  d s ta n s lM i

a ) 80BS ta tha p ly s la a l praparUas a f tao  j^rd ra l Bm Io U ta s a l 

s o ils  tm dsr fa ra a t Mid uadsr pasturs*

b) Iha iB ta rra la tlo M h lp a  batiraan tba phgrsi<wl ppopMrtlas 

staaaurad*

a) Tha ra la tio n a h lf^  hataa«B land usa m i tha a a ria ^e a  la  tha 

P hraieal p r ^ r t ia i atsaattrad*

4 ) Tha p M ib la  a ^a a ta  a f thaaa propartiaa  <m tha d iffa raaaa la  

produetlaltar a f ataada o f flaada4-cua auealyplaaa (g* sa ligaa) 

an thaaa sa ila«

Thara is  a fa a a ra l h a lla f th a t s a il aaBassoMint praatiaas a ffa e t 

sa llcoaaU tM tioa* b llse a  (17) rapartad th a t atappiag (^rataa* UUa®s 

praotloa* aad Mrthod a f ta h ia c sad hsadUns ssRplas bafw s aaalarsls a ll 

a ffa o t tha a it«  d la trib a tlo a  and s ta b ility  a f a w il agcraeataa*

D iffa rs K t aovar arapa ara kaaaa ta  faanm d lffa rs a t a ffa a ta  «n 

s a il aoo a tita itioe * a ia ta r aaaar erc^a isol»aaa tha paroaotaga a f s o il 

paraa« to ta l p a rM ity  sad aaaa o f panatratleB« Ijs ta  a t a l (19)« fba 

■uabar a f aa ta iM itab la  adgracataa ara a ig B ifie a a tly  iaofaaaad tgr h a iiy  

aatoh praaadinc aottaa* P a triok (2d) a a i Baala a t a l (# )• A ggrafatlae 

iiid a x  la  I d i^ r  a fts r  b rasiscraas thaa a fta r a lfa lfa *  te rb a r (> )*

Orap ra ta tio a  has baaa d«M astratad ta  iaprava s a il aanatdtutiaa 

a h tte  aattUsBMMS aroppia< has tha q^paaita a ffa a t* (hraatiaaaiia M ssiar aad 

a ia ta r graaa aawtfaa iaĵ ravad la filtr a tla B  i« la tia a  ta  fa lla a  m  a a lla  

a f MMdua ta  fla a  taxtw raa* iriJLUaaa and Dooaoa (dd)« % a and Otaao-



littd  (tS ) jp^9do&X proporU M  oT ^  tc d l •urfsoB

b*ri«<Ni M / b« grBB tly isprevBd ^  fw w B t » r £nui« fa llw  bu t i t  ia

ru ^ d iy  radooad V  aropplag* tbm uvarsga a tu ta  a f aggra ia tioa  o f o u i*

Uaatad a a ila  m m  TQ@S th a t o f tl«o uBouXtiaatod ao ljU  m  dotom iaod ty

BartrMMOB and î Maslaa (T) an a teaay a o ll la  Saataftt Habraaka*
baaa

TiUaga pfucticw a bava found ty  aa i^ weskara g a a a ra ii/ ta  oauaa 

aontlauad daaraaaa in  a a ii aggrdgatioo# baaar (•)»  Baala a t a l (< ) «ad 

boIdM hm ar a t a l (21 )• E ldar ( I f )  h*d rcportad th a t a fta r toro /aa ra  o f 

pataoala l £>«•• a a iae la tllla g a  oparatiaa oa a a lag la  raw-orapplag 

saaaoa fa iaad  a oaapaetad aoaa*

fa ta ir ( • )  atatad th a t lia a  haa aa d ira a t a ffa e t on a a il a lyue tu ra i 

aaaura haa a faaarmbla a ffa a t upaa e ranu la tiaa  aad aara tloa  b u t ttia  

a ffa a t la  aa t paiM taaati litU a  la  kapMft o f tha d ira a t a ffa a t ^  fa r -  

tH ia a r oa ao41 a trua tu ra  aicoapt th a t la rga  appUoatlona a f aadiun a a lta  

oMtaaa afsragata d l^ ra ia a *

TiVllA aBBd BPA9 iy a tb a tlo  a a il aa&dltioBara aaxa faaad ta  ba a l|^  

B U loaat la  iaaraaaiag tha aaa iiM M lt^t d l—ntar  aad paroaat afgragatlan* 

BBlaa a t a l (10)« Cut-baok aapbaljt aad a a p b a lt-la -a a ta r aaulaloa fila a  

aara fouad by Chapll (10) ta  ba oaaplataly a ffa a fU ta  la lt ia lly  (taa  

aaaka ta  taa  aootha) a i^ la a t atad arealoa*

Mngr m lah lB c a a ta rla la  haaa baaa fauad ta  lapraaa a a ll a truo tu ra* 

alM «t ataaa fom ad m»rm la rga aggragataa Uaa oora atr«a« S tu tffa r ( tl)«  

Orauai abaat ftn a r aad J u n lfa r aaad a l(p » lfla a a tly  iM raaaad a fp a sa tla o * 

lawa (!• }«  fa raaa ltaa  (SO) raportad a a ll d a taa tea tt aaa a ffa c tla a ly  

ohaatcad by taa ta M  a f aa t a traa  aulah*

ha areppiag ty^e O ^S a tle B  (patah a g rio u lta ra )* a la a ria g  «ad
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W m iag o f tha fo ra tt aâ e>aaa tha a a ll tu rfaaa ta  avta aad ra ia i 4atar> 

iM a tlo tt o f a o ll a a n a tittttio a  ia  ra? id  u a ttl tha orap fanoa eafrar* Tha 

a ffa a t ia  anah pronouaaad ahan a la a rlng  aaaaaaa 'raQatatioai* lijra aad 

Qraaalaad (28)*

Paraat and paatara p ra rw it o r raduea flooda  lap kaapiag watarahad 

s a ila  in  a aaed ltloa  to  ahaorb la rga  quataUtlaa o f aa ta r ra p id ijr*

Ywanoto and DttfHy (41)* liM p rapartad th a t tha tap fo o t o f fo ra a t 

aolXa had M ra  la rfa  poraa and v a ta r^ o ld ia c  o f^a a ltia a  than

a a ila  undar a o ItlT a tia B * paatura o r id la  graaaiaoad* Tnawata (69»40) 

ihuad ikmx fo ra a t a a ila  oaiattolBOd fa ir ly  u n ifM ii n a ia tttra  oantent 

thrauf^baut tha yaar* Ba alao f  auod ^ a t  fa ia a t a a ila  fta a ra U y  had 

Iflo a r bu lk daoaiUaa than atbar a a ila  la  B m a ii* Ag|prac> t̂aa faa«Md uadar 

ra ta tic ii ataadear and ra ta tio a  wm oam ara laaa atabla than afgracataa 

w da r eottUauoaa b ltg raaa* ndlsatt a t •1  (W )*

B a il araaioa ia  gaaaral ia  affaatad by o liaa toc tapagrMST* 

aofgataUoa# a o il aad huaaa a a tlT itla a * lha  ia ta rra la tia n a h ip a  bataaan 

thaae ftkotora nay ba ahoaa aa| I  •  f  ( 0» f»  t*  B )• Tha a ffa a t o f 

a a ll faetors oa •raaioo ia  aM ioorisod Iqr tha ra lo ti«nah ip«  ■ S
F

ahara S la  tha p n ^ o rtlo o a litir  aoaataat duo to  tha athar araaiaa foa ta ro * 

A ia  tha in f ilt r a t ia a  aayoaitgr o f tha a a il m rfaoa* P ia  Xim a o ll p ro filo  

paiaw ablU V * D i«  tha ioda» a f d ia p a n ia o  «od p ia  tha aiaa a f tha 

t a il p o rtie la a *

^ lia o a  (IA ) haa ahaan th a t a a ila  ara a o t oMMt a a a ily  Uwiap«N* 

ta b la  ahaa ooaplataly diaparaad- a lia ito d  aaMuat a f aggraeatiao M y 

laMraaaa th a ir  tra a a p o rta M llty  M i aggragatiao praaaaaaa M y iaoraaaa 

dataahabiU ty* idttM oa aad hasorak (9S) fauad th a t aa tha d ia M to r a f
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dacf«*««d Iduiir ttab ility  i&ero&Md  ̂ Lars* »o ll p«rUoI«t 

uad«r»«&t 1»— tgr raindrop iiqpaot than iMall partialaa iMtt

«aa ll«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 mmtfy and r»(kio«d tb« amount of transport splasldiig i«i.ndropn« 

Ekam (It )*

Iba ia fiX tra tto n  eapaelty o f a glTais s o il i t  a ffao tad V  p ro fila  

panaaab liit y *  eand itlon* o f tha s o il aurfaaa and mois'tora oontant o f tha 

• o il|  an opaa parnaabla aurfaoa laoreaaa s o il la f llt r a t la o  and daoraaaa 

noMMff a ltila  a eaapact aurfaoa oauaaa la a  iu f llt r a t ila a  rataa and h ifjb  

ra na ff* m filtra tia n  ra ta  o f tha ra in fa ll m  n a la t a o ll is  aanaidarabl/ 

s laaar than an drjr s o ils *  3«Tar (d)* Dlsakar (11) raportad th a t it tha 

a a il la  laaaa and granu lar tb o ra is  l i t t la  aroaian a t tha baglaaiac a f 

a atom * A it as ra in fa ll In te a s ity  asoaada in f ilt r a t io a  aapaaiV* M il 

laaaaa ara high to  tho absanoo oaawmta tio o  an tha grmnulaa* Aa 

p a rtio la  aisa daoranaad in r t ltm tlo a  ra ta  dsoraaaad* Grant and gtm aab* 

t n s ^ r  ( ! • ) ♦

Taxtttml alaaa of oodla la oloooly rolatod to oradlbilitrf olajf 

aaila aro of high tronaportability and lav d a ta^ M U ^ * aandp aolla 

ara oftan tha eppaaita* SHiacn (I4)*

Iha pl^aloal praparUas of aoilt aa indlaatod paroolatloai 

rata* Mapmaiea paraantaga and diapamian ratio î ppaar to giro a goad 

indaa af tba ralatira arodibilitip af aolla* Faala (td)

liM faragoing intair»lati<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 to llo  vaniar



Ttia ByAral Htteio lA to to l*  ara derivad fro n  voloanla «8b« Ti»y 

ara feundi in  ra$lane a f M |b  ra in fa ll (100-$00*) md tkay bara slaya 

aldah ara la rg a ly  eonposad o f Ira n  and aXunioiai oxiJaa. Thaaa a o ila  

daby-lrata irra a a ra lb ljrt ara h igk ia  or^aalo o a tta r throu|^>«ut tha aalun 

and hava vary low baaa aa^uratioa, Tha ir bu lk dauaiUaa ara alaraya laaa 

U>an ,

Tha ly d ro l 8ok1o Latoaolo hata aaoy paoiU iar pA rpartlaa , a«g« 

d î iydrata irra v a ra ib ly  aod bcva vaqr id jjii n o iiita ra  oaatanta* TaiMBBOto 

(40) found th a t I  lb  o f Jiiadm a ^ l#  a ^ rd ro l S liaid ia to a o l* a«» hold 

4 Iba o f w atart Tha n o ls tu ro  ooatast a l l l  staftso tha a tro a 0 |t to  

fiaoraaaa i f  rib ja e ta d  to  rapaatad praseura ( lo v  ro n o ld la f ia<iot« C^40)« 

Trooao and rAaabart (49) r^ fa rta d  th a t scna B jrdrol £ lw l« Latoaola o f 

Boaaii a d ll aonpnet and puddla d r< i« tlo a ll/ w ith  tr a f f ia ,  and tha a o ll 

n o ls ta ra  lo  raduaad aa tha hu lk daaoity iooraaoao* £a o tho r a a ila , tho 

ineraaoa ia  bu lk ia a a ily  laoarad tha poroa ity o is o ifio o n tly  but inaoaaooA 

tha -sratar hald a t f lo ld  oapaoity*

Tlia on ly atudloo aada on tha pihyaloal p rq ^ rtla a  o f hm alian  fo ra o t 

a o lls  wara undartaken ty  Vnaanoto (IM S* ld44)« Da rapartaO th a t a 

flMKbar «S o o ilo  uodar fo ra o t had b o tta r p h /o lo a l oond itio iw  than a o ila  

u ttila r paatinra and o u ltiv a tle a , !Ea otudy vns baaod only on tho mtî noo 

•< ^la  } to  tho dapth)#
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S o il p r tf ilM  ««ro sm]»I«4 in  trlp U o a te  in  fo u r l/lO aoro p lo ts  

of  oaXlgaa 01̂  o^^aia on adjaeont paaturo an tho anaa a o ll typo* fho 

So oaHiCBa p lo ts  hawo boon aolooted to  aĵ roadnato thoao atudiod by 

n ^ m rd  aad Lo Barron (BS) aad ro p ro io n t tao  aodl typos ( H—okaa M d 

Fohakoa) and two lo o o ls  o f tro o  produotio ltgr ( h igh sad low ) on cash 

•a d l tgrpo* aa shona an flQ aro U  IM a arraagasMwt allM O  the dotonkiaat|f 

i« n  o f diffaroBmao bot woen tiMM prodootlT itar ia  tvo  o a to g ^o o  ( HBnokaa 

aad Pohakea)*

3aoh o f tho p lo ts  aolootod uador g* aaligpa la  looatod v ith ia  

too bu&irod ya ria  o f tho fo ro o t bouadsyy* and ad jao«rt to  paatttrad 

land on tha saaa sotX typo* Tho p lo ts  aalootod uodor paotitfo  srs abont 

f  b «o  huadrad yards fro n  tho fo fo s t Tho toe  XevoUi XXMI pro&AOw 

t iv lt y  vero not duplleatod undor pastnro boesaaa o f tho d lffle ttlta r flX 

ia  datondning grasa p ro d u e tio ity *

BCROlUA BCIOKAA P0BU8A PChAjfHA

F #1 to o  yd F  3 X s mm F #  A too yd F #  a

\

F  # f 200 yd r f t im F #4 ago y d ?#4

% #  1 a t approx* F A 13 p lo t # I t  r  # i^ ro x *  F A 13 p lo t #  •  
p # 8 7/ " -  p lo t f U  F # A ' ^  •  •  pXM #  •

Fi* postaro p lo ts  Id fp i* h igh tro o  p ro d u o tlT ity
F» fo ro s t p lo ta  loo  •  Xoo tro o  p ro d tte tio lty

U s* X* s«d>M9atle d la g m  o f tho saipXod f  oraot and pastura pXats*



r

r # l

r # i

r # »

P it  D—o rip tla a

S ariM * trp a  aad phaaa * * •  Banokaa S ll^  C liy  Laaa 

L e o a lity  SNMokaa* F.S* laaa* BM rali

PfOdaeUilty raU ac Slghe S « f S bd f t

s la p a  i2K

s a il II.. ..■■■■ la targrsda ( B B U U F ) *  f r a i aab

i p i a f a i  — — .— — -1 0 0 "

t a fa ta t lt  — ......  — E* aaligaa ( 2d yra  a id * ISWS)

Sarlaa* lypa aad fibaaa «»• haadkaa £11%  ̂ O l^r haaa 

L M id ily  — — —  Approx* %/t trm  f  #  

rradtttlaily fatlac •—  lav* 0*1 il bd f t  

SUpa I9(

SaU  .................. —  Infrstmtim ( miMMTh trm  a t

S B i a f s l l  10 0 ..8 0 0 "

Taprtat&ea a* aaUaaa ( t  ym aid* I9d»^

Sarlaa* Igrpa aad phaaa •«»> Pabafcaa Slay baaa

LaaaU tr

PradaetlTitr ratlag 

siapa

s t l  — -------- -------

da d a fa ll

Bmukm f« 2 *t R iifaiao* fia a a li

B l^  2.2 B bd fV v V r^ '* ^  # •* P d IB)

1 0 .* ld ;l

•tatarirada (BBI«4JP)* fra a  a id |/

100*

Tacatacttea Se a a lia a



r # 4

Sorioa* tgrp* u id  phaao -» • M lt r

UOaUigr mm»̂ mmmmmmmmmmmmm- IMdEUa F *!* H iA«t»c4» BMMII

F ro d u o U tlty  raUBg •  Inv* Q»5 X bd fV V F F i^ l*^  #  8*F i  U ) 

g l< ^  ■» ,.*«.■■. ^

S o il — —— — latorgnada {SSlMJffi§ Svm ash

B a iftf a ll ----- ------------------- 100*»

Tagatatiaa S» g a lj^ a

t l»  f(wraat w d paatkum p la ta  M nplad v  loeatad an tha Xarttw m  iU poa 

oC irt(* Xaima Kaa m  tha I t  la w i o f hm rali* Bath tha haâ am m d faM w a  

p la ts  U a bataaan tha XOOD* m4 SOOO* oontaara aa ahaon «  tdia aap i f  tha 

gravth at«id/ p la ta  a f F iakfa rd  and iaXarroa ( 2d)«

r # i

SmH— 0 tFpa and phaaa laeMlaia §111^ O ay

X^oaality mmktm F#«» » &m»» iawdl

s a il tetargrada f r w  ash

R a to fa ll -« ™ * . 100*

7 a « ita ti«

F # 1 ia  laoatad in  tha d id  Alnialoa lA m ita i^  and prdbiday alaw ad

a f n a tiA  ahia* kaa and tra a  form may yaara ago» Itfw fanha llaa  in  1867

olaarad tbm a rm  vldLfili aaa than thicdc v ith  gm ia  traaa th a t va ia  aa t a ll
O- -I;

a> 16 fa a t and it n  MLg ahla tra m * Iha  araa ana alam ad tgr a dasm* 

d lM  and fcarrmad tv la a * I t  vaa plantad ta  paagala» a h ita  a lava r and



1

doModlua la fr b w  » fmtUUmr tw« a t «ht fttio  ^

900 Dm par aera a t tha iiM  « f plaat& in:. Iba fntHE^das l& fM M tlo B  

vaa ««9 pUad by Mr* 8«ta»fi» B» a f 080A SOS Sa»aii«

F # a

Sariaa* typa a 4  p^k«a ilaaaka* iM t

LaaaUty V *  ih iX * fra a  P #  S
■;«%-

siopa

s a il .n „ «^- ,» ,.* i» ta r i r adt ( m O M fl, ttm  ash 

R «iaf«U  ~.lO O -O O O *

Tbgatatiaa

P # t  ia  iaeatad In  tha a«aa aran aa P # i»  a j^rsodaata ly ana *̂ 

halt mmqfrn Baaaivad tha a«aa tra a tM n it aa P #  X«

P # S

Sariaa* lypa aad phaaa P M omi i i l t f  <̂ iflOr Lm s

L M w ilty  . - ™ »  ^HKikm f«£*« ^ ik a li^  mrnaiX

eiapa —.»

soil m targrada (s iM d r)«  fra n  aah

R a la fa ll iOO*

▼ a g a ta tiflii — —•*«-**——

P # 4

l^ ria o *  typa and phaaa î dudwa s ilt y  Lawi 

U a a U ty  fM b a n  P*B,« l̂ iM î laa 'JsemSJL

R iia ftll —  IttO"

▼agatatl-noi  ...

VOTBt Saa Appaadix f« r  p ro flta  daae fip tlon  at tha aoaplad p lo ta *



B ath ad a

Aggragata S td a lltta r

Acgragata a ta b lU tjr ra luaa wara obtainad kgr tha w aW laaing 

aatttad aa a a d ifia d  h r Yadar <dt>« Tha « a W  e « ftt4 .fl*ra  w m  flU a d  

adth tap v a ta r jv a t balaw tha aeraaa (ju a t a n o i^  ta  ralaaaa tha a ir  

buhtlaa) a f tha  tapR M t siaaa ah«ti i t  ia  a t tha  t^-daad-K jantar* 

a f a ^ l aaarid th a t has haan pasaad thr«iHd> •  8»naah aiaaa ( fia ld  a a ia t 

eaa d ltia n ; daapad ia  am  ia a ta a t in  tha tepaoat alava and aattad  

h r a a p iU a ir aatiaa* Iha aaapla vaa than aaV-aiaaod f« r  30 jOautas 

a a ia f a a t r ^  a f t  laehaa md a fraquaear a f 30 aaaU la tiaaa par  ̂

a iaa ta * AggragKtaa ra ta iaad  aa tha 10* 8a aad 40»aiaah a ia rM  aara \  ^

aoUaatad* aaaa-dria d * aaighad and m law latad on an aaaiv-dry baaia aa 

paraaat a f ta ta l a tabla sgfragstsa*

/

lia ia tttra  iiaM lsalant
c

tO f a f aadl saaMpla ( f ia ldm oiat  thraoch 3*ew h) aaa aatnratad oaar» 

n ig h t In  a na la ta ra  ben* I t  aaa a lla m d  ta  d n ia  fa r  30 a lnataa aaar a 

dmap Mvapapor* than •aatsdfttgsd fa r  80 M iiaitaa a t 8440 rps (aqa laa l* 

aa t ta  a fmraa 1000 Ximm th a t a f ir« v ltr )«  I t  twa thaa aaam dria d  and 

tha Bodatara ra ta iaad aaoalatad* Siaharda and M c fa r (36) oaaaludad 

Hernt m  tha araraga* tha aa la ta ra  a q u ira la a t hata a fa ir ly  alaaa ra la * 

tdaa to  tha aa la tn ra  ra ta iaad  t  a t tha a fdatara  taaalea a f 343 «iw a f 

aa ta r ( l / l  a tap)*

s a il Organta a w tta r Caataat

Iha MTgaaie a a tta r ooataat a f tha a a il aaa datam iBad by tha

31



ka lklig r-B laek aathad (S«)« saapla ««• •rM t-drdad and grouad

ta  paaa tbraogh a 60mmm1i aiaaa (ar^aaie oarbca ia  na t daatroyad by a rm  ^  

diyiacda aa^gla ««a dlcaatad tts ing  tha haat vaaatlQ ii bataaan 

IgGrjgOp and E^8I^ • i^ fa a a t argaaia a a tta r a ^ ia U  U 7M  tlM a  tha par«» 

oast argaaia earban (arfcaaia aatbar aaavaaad ta  ba 99/i aaiban)* lld a  

aathad la  aaldafaaUMy fa r  a a ila  kuaaa aat ta  oootala aw^raaliUaa 

■Muata a f abliM ldaa« a ltra ta a  and oarboaataa and a»a fauad ta  ba la  

a g ra w e t a lth  lisa ita a lta  datam iaad by dxy aoadmatloii* bataba«B*

(p rla a ta  eaaaamlaatlaa}* / j|)

Kaiatttga Caataat a t 4»bar

tha a ia ia tttra  ra ta laad  a t d -bar «aa flhtalaad by vul ag tha praa* 

aura naabraaa apparatme fa U a a tu f ataadard praoaduraa* Kiofaaarda (27)« 

Qaly aad lfioa 'y.oa and# in  tha prooodura vaa tha uaa a f fle ld -e w la t I  

aaapla laataad a f tha a ir-d iy  aaapla*

Irallahla da tu ra

Tba anrallahla no ia tu ra  aaa ahtainad as tha d lffa raoaa  bataaan 

tha m olatora ra ta lnod a t ua la ta ra  aqulTdfcaot ackl a t tha tataalan o f 

d-bar * tha aMaistura ra ta laad  a t d -bar immb uaad ia a tr tti a f tha 16-bar 

biKUttiaa the a a ila  atodiad ara unlU caly aaar to  d iy  belaKr d -b«r la  tha 

a a tu ra l s ta ta  la  a lch  l^a y  ooour la  E iora ll*

Pay Bulk D am ity

tkm a a il dry bu lk daaalUaa a f tba paatora P lata aara datanaioad 

by uao a f aaxad aloda a h ila  thaaa a f tha fa ra a t p la t#  aara abtalaad by 

uaa o f a a il aara aaaplaa* Tba dry bu lk danaltlaa o f om o f tha paatura



pXoto vow  Aatam ijiad M la g  both m o d  olodo and oodl ooco oaotploo, Ibo 

fb llo o lB c  roou lto  ohooo th a t M tk  tho too M thodo am la  o lo w  af«o«- 

M n tt

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

Scdl ooro am ploo * — 0.48 0,30 0, 88 0,88 0,24

\
'\

■ ,  , ‘
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a ifw w to tlo w rtA p o  o f tho W im ioal F F w rU —

im y y t o  ito h lU ^  oad orm a io  ■ n tto r-  tho fo m o t p lo to  (em iblaod) gbm 

o a lg a ifio o a t o o rm U tlo a  (a t Xbm H  lo m l)  h o to m  o fg ra fo to  o toh lU lg r 

•ad oTfsalo a a tto r (Tahlo X)« Too o f ^  Ih ro o t p lo t# , F #  I  a a i F #  8 

ohoo a o ifB lflo o a t o o rro la tla a  a t tha lovaX hu t tho o thor to o , P fĵ -8 

oad F # 4 iooo aot ohoo aagr a ic a ifio M it oarroXaticKi hot woon afgm cato 

o ta h iX ity  «ad o rsm la  a a tta r,

Tho paotaro pXoto (aaabtaad) dpparaot ohoo a id g itfto a n t o o rra ia - 

tlo a  hot waaa agsrafato o ta h iX tty  aad o rfa n io  a a tta r* ca ly eao o f tha fo u r 

pXota (P i  3.) alMo a o lg iB lflo m t oo rro la tlQ a  (a t tha 9̂  XooaX) batooaa 

aggroipkto o ta ^ X i^  aad o it;aa lo  a a tta r*

F a trlo k  o t aX (88) roportod a algalflaaat aorralatlan ho toou  

•CCrofatt^^awi orgaaio a a tto r oa a Cnaaarna la m * Tha oaXy graup a f a o ila  

ia  ahloh a o«nroXatioa haa no t hoaa ahaanrod hatoaaa aggrofatiaE i aad erw. 

gaaia a a tta r la  thm la ta r lt lo  aaiXa* Bator (8)« Tha la tk  o f o lga ifioaaoo 

ia  tha aa rco la tioa  o a a ffio lM ta  bataaaa agsaacata a taM L lity  aad o ira a io  

a a tta r ia  too of tho fo ra o t p lo to  aad ia  tha paaturo pXota aay ho duo to  

tho hd|h im a  aad a lua inua oxidoo* Tho oXaya ia  thoao a^Xa ara X arfo ly 

iro a  aad aXiaiiBMa aocidaa* Lots (XMA) ropartod a poa itia o  oorroXatioa 

hatoom  fra a  ira a  oacLda aad B tjB ttt aggra fa tiaa  ia  X a ta ritio  a o ila *

2a thaao aoiXo* Boaokaa aad Pahakoa tho iro a  and a loatw ai oocidao 

pro^bXy p lay a g ia a ta r roXo ia  o ta tdX ia lag tha aggrogatoo fom ad thaa 

tho oaawatatioB o fpM to  o f orgaaie a a tto r*

/



✓
a m e t e s a iM it  and tha l i t u r a  ra ta iaad m% M*s* or 4»bar- tha fa ra a t 

p lo ta  ahoa a a ig lid ilo a a t o a rra la tlo n  (a t tha 2}( la ira l) hataaan agBragata 

a ta b ility  and tha aoiM ara ra ta lnad a t 1*S« « r 4 -bar % (fa b U  1 )* 8«Ma a f

tha fa ra a t p la ta l^ ^ ir  a t  ahaa a a is a ifio a a t e a rra la tle ii bataaan tha n ta -  

to ra  ra ta lnad a t lUB* a r 4*bar aad a^pagata a ta b iU ly *

^  Tha paatMM plats dM^not ahov a a lg B ifio a B t o o rra la tia n  hataaan

aggragata ataMUly aad tha aoiatttra rataiaad at IUS» ta  4*bar (tabla I).

fba foragaiag ra a u lta  ahoa t t t  tha a f fa t  a f a a il Molatiura an agg* 

ragata a ta b illty  la  in d lra a t*  Iba b ia lagLaal ragU a a f tha a a il aad th a t 

a f p laata haaa aa in ^ a r ta t ra la  la  aggragatlhB and la  tha fa im tla a

« f aa ta r-a ta b la  a iH ^gataa ara la ite a ly  iaflaaaaad Igy tha a a ia tttra  ragia» 

o f tha a a il*
■t

O rg |iitJ |M lta r and a a il nolatw ra odntanW  tha fa r a t  p la ta  ahov •  a ig o l- 

f lo a t  a a rra la tlo a  (a t tha I  % la v a l) bataasm origB le  a a tta r aad s o il 

f ia ld  a ta tu ra  a a a ta t o r tha aalatw ra rata iaad a t lt*K« a r 4«.bar (la b ia  ! ) •  

AU  tha fa r a t  p la ts  ahoa a tcn lfloaaea a t tha laraX  «s>apt P #  d a itiah 

ta w  aigodiloaaoa a t tha la a a l*

Iha paatiira  p la ta  ahaa a lga lfiaaaea a t tha la v a l bataaaa argania 

■ a tta r aad a a il f ia ld  aolataaa eaatant a r tha a a is tu ra  ra ta iaad a t K«l*

Thay ahoa a a i^ f ia a a t aa rya la tioa  (a t tha HL X a ta l) ba^Moa arpuala a a t- 

ta r  aad tha m ^atara  ra ta iaad a t 4«bar*

tha lacdi a f a iga ifiaaaaa la  aoM a f tha o a rra la tio a  a a a ffie la a ta  

la  tha paatara p la ta  MyCdua ta  tha mukXX m a te r o f aaaplaa atadiad*

tha a lg a ifie a a t a o rra la tia a  bat waoa argaalo a a tta r aad a a il a a ia - 

ta ro  oantaat la  bbth tha fa ra a t aad paatara p la ta  is  ta  ba aati«A|M tad 

baaanaa argaaia a a tta r plays a fcay ra la  ^ ^ a o il aggragatian* dlaa» argMsda 

■ a tta r has a g raa ta r aiNpaalty ta  hold an ia ta ra  thaa tha iaargaaia n a tta r ^

\
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o f s o ils  ozoopt ths OBorphotts p o rtiso *

P iy bulk <1oRsl<y snd s o il iMAstaaw oontoat* tho fo ro s t p lo ts  shoo % s i f  

n iflo s o t e o rro la tio o  (a t th# 1> lo rs l)  botoOM o o il bulk dsasity  and tbs

s o il B o is tiro  ro tsiaod  « t luE* o r 4<4>*r sad s o il f io ld  B otstaro s o B ts a t___

(Tftbls ! } •  3«bo of tho fttro s t p lo ts v d o ^ a e t shoo •  s ig ^ flo im t o o r r t lii.  

^OB botoom dfy bulk <ionsi1y sad so il f io ld  Boioturo oontont or tho 

Boisturo m tBiaoi at k«E* or 4-bor« Put tha aboeluto raluo of tha oorw 

rolatioB eooffioiaata aro q u it#  h i| ^  Tha laok of sigB lficB itoa  Bsy bo 

4ua to  tho M a ll  B u i^ r  o f so il bulk daasiUas obtaiaod*

Tho pasturo p lo ts  shoo s a i|n ifio s & t e o rro la tio B  (a t tha IS lo o o l) 

batoooB 4 iy  bu lk dM U ity sad BO il f ia ld  B olataro eoatant o r tho B oioturo 

ro ta inod a t P«S* o r 4»bar{Taklo ! ) •  Som o f tho paatora p lo ta  la M  sle» 

n iflosB oo im tho  o o rrs ls tio a  o o a ffio io a ts  iddoh asy ba doo to  tho b m II

auKbor o f o o il bu lk d o n s itlo s  ohtalaod**
tbo • Ig n ifie a s t o o rra la tlo n  batwaan o o il d ry bulk donaity aad s o il 

B o lstu ro  esB tant  i«  both tho fo ro s t aad pastiura p lo ts  is  to  bo oatl̂ Lpatod* 

AB iBorooao is  s o il bulk doosity io  aee«BqMuadod by a roduotioB la  so&l 

p o ro s ity* s o il a o is ta rs  aaotaat lo  d lro o tly  ra la ta d  to  s o il poroo iV *

Ikry bu lk doosity and aggrosata a ta b iU V *  tho fo ro s t plats^doaS ao t abea 

a a ie B lfio a a t corra lstiiN K  bot ooaa s o il balk daaaitgr aad aggrosabo otaJML* 

(fa b lo  1 )* TOO o f tha fo ro s t p la ts * F # l s i d r # 4  shaor s ics ifio sa o o  

a t tha 13 lo M l aad W f  2 t  $S lo o o l*

Tbo paoturo p lo ta  itfm m t tbam a s ifa ifio a a t o o rro la tio B  botaooa 

s(d .l balk daaaiV  «*d agppogato s ta b llily *  co ly oao o f tho pasturo plot%

P # 4 shoo s igo ifisa a o o  (a t tbo 2% U ro l)*
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Hm feragoiag la ta rra la tla o a M p * a f tha a o ll phyalaal propartlaa 

w am rad aheva th a t tha argaaia a a tta r ia  tha a a ila  a tu iia d  haaa a graatar 

rala in a a il aggrgatlha thaa la  a tah iU a ing  tha agiprgataa fem ad* Thia ia  

iad ioa tad  by tha lo ir abaalata valua a f aaat a f tha aarra latlO B  a a a ffi*  

a ianta hataaim aggragata a ta h ilita r and orgaaio a a tta r ba t a h i^  (a ig a i* 

fie a s t)  abaolttta aalua a f tha e a rra la tio a  a a a ffia ia a ta  bat aaan argaaia 

a a tta r aad a a il acdatura oaataat* Alao* tha aaLla a tu iia d  hara a high 

aggragata a ta b iliV  «ad h igh  argaaia n a tte r aaataat#lha M paa ily a f a 

a a il ta  hold m la tiira  ia  la rg e ly  ia fluasead by aodl pa rea ity and a a il 

pa raa ity  la  ia  tu rn  la rg e ly  iafluaaaad by a o il aggragatioa*

Ih ia  ia  fu rth e r iad lca to d  bp tlia  •S tadeat'a*' t  te a t betraaB rKkifx
VS« (fa b le  1 ) ia ahiah tiu ira  la  a tdgaiflcaat diffaraaoe ia  ^  

aaaa a g g re ^ta  atabdUty* a n a  tb««igh« tha too la ta la  of tre e  p rod u a tta i* 

ty  p lo ta  h«aa tha aM»a aaaa argaaia a a tta r aontant.

lha baU tiaaah ip  lataaaa U ad Oaa aad tba im  im ria tta a  ia  A a il ity a ia a l 

Prapa r t laa

ta b le  8 glaaa tha aaalyala a f aarlaaoas ahlah iad laa tad  tha aaat 

a ig a iflo a a t aaureoa a f a a rlm tio iu  Ih ia  aa a ftiid a  tha "A tadatttU " t  te a t 

aara »ada aad ara raaordad la  fa b le  S«

ig g rd jifo a ta b ility -  del/ aggregate a ta b illV  atgaiflowtly d tffa re o t 

betaaea tha tea land ueaa atadied (Tabla 8)« Tha graatar aggragata atdb* 

1 1 1 ^ eadar tha paaiora adth tha  tea traa taan ts hactiag tha »m » maaa. e r^ 

gaaie M tta r aantaai auggMt th a t* faa to ra  o ther argaaia a a tta r 

haaa a prafauiri a ffa o t ia  th* fonsation  a f w atar-e tah la  aggragata#* The 

a p a o ifla  ra le  played by tha paatnre eavar I f  datam iaad ia  a f p rln a  la y -
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artanea th a t I t  m s cn tha Xaad only a t ^ t  ya c rt o«î >«rad to

taa&tyH »isht yacom fa t tha faaaat*

iiuaaa ll (S i) « t«tad th a t p la n t ro o t* oaa Wnd t o ll pa rtlaX a t 

tagathar In ta  atrong and o b a ra o ta rla tia  onnba abioh is  p s jrtie u la rly  

learkad adtb saaa grassas*

I t  is  shewn SB Taibla S that TS* p and Ivtm

aa sigatfioant d iffaraaaas ia  thair aaaa mtar^tablo aggrsgatas bat 

F j^  TS* F sad 1^1^ fS» F j^  bsfi* aisnidiaast ^ ffam u A i in their
V)ii-

m an asgregate s ta b ility *  This e a n ld .a ttrib tfta d  to ^a ffe o t#  roots on 

• o il aggragatioa no ting  th a ^  tlis y  bars tha atmm naan arjpu iio  a a tta r eon* 

ta n t* Boot growth is  ra la ta d  ta  wagstatiaa g ro w ^

CBrggada n n tta r»  tha fw v s t p lo ts  and pastors p lo ts  haww tho sma noaa 

organio a a tta r eontants* fo ra s t s o ils  typdlasUy h rta  tha balk o f th a lr  

a rfs n le  n r tta r  elasa ta  tho sorfaoa fw  tha  U tta r  fa lls  on th^sarfsea^ 

and naot at tha apbeaarslfUMHI ^roa roots ara oaneantrsted naar tbs sur» 

fsaa w h ila  p rU rla  s a ils  haas a oonsidarshla p ro p o rtim  o f t lw ir  orcsnio 

SM ttar in  tha daapar hariaans* fo r  »«ny grassaa ^ ‘oduea a daap arxUnaira 

ro o t aystns whiah wiar add a g raa ta r a s ti^ t o f argsnie a a tta r to the tody 

a f tha s a il than tha laavsa add ta  tha snrfaaa* lls a m ll ( i i) *  Analysis 

a f the f ir s t  i i  inshas a f a ll tha fa rs s t as^ paatum  p la ts  d id  not any 

s lfs lfia a s t d lffe ra n sa t in  sX l the physiaal p repartlaa moaawd, Sana 

l̂ rosass probably tm s lo o a ta d  tba argm lo M tta r  tbreughsot tha s a il 

p rc ^ ila *

s a il nsdstnrs esg tw rt» tha laok o f s i^ f io m t  d lfferanoas batwaan tha 

fa rs a t and pm tnrs p la ts  in  th a ir  s o il f la ld  a o ia tttm  sontants* a a n il*



!S

•ib l* and tha aa la ta ra  ra ta iaad a t h«S* a r 4«bar aaald ba p a rt*

Ijr  axplalaad by tb a lr  baring tb« aasM aaan argonlo a a tta r oaatant and 

naaa iry bu lk daaalty* ^  ganeral* thooa a o lla  bars blgb aggregata at» 

ib lU fy  and hlgK argasdo n a tta r eontenta th a t* enma I f  tha paatara p lo ts  

boro a h igbor (o ig n lfle a fit) mg'ragato s ta b ility  I t  da&« no t «o« i such la  

t lw lr  oapaolty to  ra ta in  aM laturo*

Yooaaato ( tft)  raportad th a t tht^ overseB fio lx ! capacity a f fo ro a t* 

paatura* id la  m l graaalaad oad e u ttlra ta d  a o lla  In  B a ra ii ara about tfaa 

ama ba t tba aroraga a ra lla b la  m olatara i t  b lgbeat In  fo ra s t aad loaaot 

in  aaatara, Sa d lra a t aampartaon aaa ba oada hara baoauaa la  tba praaaat 

study tba a ra ila b la  na la ta ra  mm aaaunad to  ba tha d tffe roasa  batoaan tha 

nadstora rata iaad a t na is to ra  aqttlTalant and 4«bar« Tha I^rdrol HurI c lo ta *  

aola undar th a lr  n a tu ra l aanditloaa ra ra ly  gato d rla r than 4-bar« But la  

tha praaaot atodg’* tba  raau lta  (Tabla i )  ahaa tlm t no a ig p iflo a a t d lffO r* 

«M#a a x la t batnaaa tha fo ra a t and paatura p lo ts  In  t ls l r  no la tu ra  ro» 

ta laod  a t ll*8« a r d*bar and in  th a ir  t o ll f ia ld  ne ls ta ra  oontaota*

Iha f(HPagolng ra a u lta  ahov th a t o iay a g g r^a ta  ■ ta h lU ty  in  alg» 

a ifla a o tly  d lffa ra a t bat naan tha fo ra a t and paatura p lo ts . Tha daslrah lo 

In fluanoo a f paatura in  tho fo raa tleB  o f natarM itah la aggrogatoo bara 

m ay p ra a tia a l a ign ifioaaoa t

f ir s t ly *  patU ng land andar o a ltlT a tlo n  ra o u lt to a gradual da to r* 

io ra tlo a  a f s o il ofaetura* Ibam fero* tha um  o f paatora in  the ro ta tia n  

v l l l  bo]^ praduaa and o a la ta ln  good a trtM tu ra* Thla Is  a daoldod adnuw 

taga a f paatura a ra r tha fa ra a t uitan aa ara ta  oanaldar tha la a g lfl o f 

t im  requlrad to  ea tab llab  than an tha land* and a lso* tba laagth a f 

U m  baforo th a lr  b o n a fla la l U H M a » i a ffo o ta  are d a riro d . iMaaoH (U >



7  ■

M ggM tad S to  6 ymwPB o f grM « iu»d 10 to  SO yotaia o f f< » « it imt m ge«l 

oroppiAg by o h iftls g  o u ltla a tio a * 1a  th io  otiubr* tho pM taro ««> ooly 

o ig h t yooro oonporod to  tM m ty-o ig b t yoon  fo r tbo fo ro o t*

Seooodly, pootuTi a i l l  bo « b o tto r vogotaUao o o o tro l fo r  o o il 

o roo im  tte a  fo ro o V  So ito  g rtto to r b e e o fie ls l o ffo o to  m  aggrogoto 

• ta b ilttg r*

T td rd ly* abusdoBt a u tio a tc  is  tha a o ll asd favorab lo  a ir  a a to r 

ralatioaMihdpa wsaure good orop productias* iho a ir  aad «wtor raXaUan-

ships in  th;0 a o ll are dop«a<Veat upas a tiu a tu ra * Alao* i t  la  gaaara liy
;

r«oo0>ls9d th a t a o ilt sh ich  re e ia t alaicing by a a ia r ara o fta n  aodla 

am ocnsidomd to  ba in  a go»i a ta ta  o f tiX th *

tlw i y io a ib lo  tffo a to  o f ifco ffa ra lo a l rrio o rU o o  Masasrad oa ttto  O lffo r- 

aoeo o f standa o f S* Saligsa

r  # I  p itta y #  S* tha high tra o  p ro d u a tla iV  p io ta  havo a highor 

(s igE xiflcszit) mggregata a ta h lU ty * h ighar (s ig s ific a a t) aaa ilab ia  n o ia - 

to ra  and a loofor (a ig o iflo a a t) a a il f ia ld  so ia tttro  oostast than tho F #  S 

p lttc F #  4» tho lo r  tro o  p ro d a e tlrlV  pXota*

P lokford and LoBorron (26) fo itsd  th a t tha boat greoth a f &♦ a a lig - 

na la  a t 6*150 f t  o loratiaA a aad 6 to  IQ9S sloyoa aad good gronth batm an 

1*600 f t  aad 6*600 f t  ooaitm ra* Thay raportad th a t* a o ll dopth md d ra in - 

iig t «jr» la ipo rtaa t faa to ra  la  tro  grooftb o f traaa* thay found a Toiy poor 

8^^'^ s f E* aallgaa on a Honoiraa a o ll ttidoh  thay pm dlotad to  bo a po«r» 

ly  drataod î aao* Tbay roportod th a t good draiaage nay ra m lt^a to o y  alopoa 

drop a o ll iMuatle* pamaablo m d a rly ia g  aa o r oisdoro o r a cosd»iaation o f 

those* and poor dralaago noy re a x ilt fro e  lov iA  a i» f aem sad a h a llo r



<̂5

pohoohoo bedrook*

Tho fomooo Mhd pootoro p lo to  oolootod l l o  botm m i tho 2*000 f t  

m 4  $ ,0 0 0  f t  oontcMro* r o l l is g  and tr lH i olopoo ro n s ln f fra a  6 to  1 0 ^

A ltb o u ^  tho pl<3to hoto a klghoT (o lg n lfio iB t} aggrosato

o tab lU tg r « id  a va ilo b lo  no io tum  thaa the p lo to  I t  lo  ougpootod ilm t 

tho oattooo fo r  tho lo v  tro o  p ro d u e tlT ity  In  F #  2 io  d iffo ia a t from th a t 

ta  F #  4« Thio io  apparaat in  F ig . in  id)i«h F #  S ohoo a oonoiotant*

ly  h iih o r o o il f ie ld  ao io tn ro  ooatant aad n o lo tttro  ra ta iaad a t 4«har than 

F #  1 o h ilo  F # 4 ohov a ooaa io ton tly lo m r s o il f ie ld  ao lo ta ro  oaatmst 

■ad ao lo ta ro  ro ta lnod a t 4-h«r than F #

Tho pooaihlo OOMOOO fo r  the lo o o r troo  pro<k>oUvlty oa F # 2 

(Boaokaa) oay ho aay o r a ll o f tho fo llo o ln g t

a ) F f  2 have a lo o o r oggresato o ta h ilit f  aad a m lla h lo  a e d o ^iri

than r  # U

h ) F # 2 ^K«o a h lg^jor no ia tu re  <oatont a t !&•£• o r 4*har md

hXf^r s o il f ie ld  ao lo tu ro  ooatoat thoa F f  X ( • • •  Fig» 8 ft 41* 

Tb0 s o il f i o l i  M iotuaro contoat o f F # 2 {X m BO$»Ofkj a lg h t 

ho noro iita a  tho fooarshlo •aoiaat oo to  a ffo o t tho  growth o f 

tho trooo* The aeon s o il f ie ld  a o io tttro  ooatoat o f F #  1 io
/ -r

.■f

Tho poosihlo causoa fo r  tho lo a o r p ro d H o tiv iV  Ff otondo o f 

&» sa liana oa F # 4 (fhakoa) nay ho any o r a ll o f tho fo llo n ln g t 

a) F r  4 have a looo r agippogato s ta h ilit r  thaa F # 8*

h) F #  4 have a lo o o r o o il f ie ld  no io tu ro  oontont (a g 144«8^)

than F #  8 C* I  177*J^€)* She t o l l  f l o H  atoiohiiro eon toa t o f  

F # 4 a iih t ho th a t i t  io  too low fo r  faoorahlo foooth o f trooo*



Kota that tha h i{^  traa pradactlv i^  plata* P #  1 w d  P #  S hara tte  

•aaa aaan aoil f ia ld  mei*V&p9 ocs«t«ata*

a) P #  4 tjaa a cap ( rad la ya r) aad a ta ry  ahallaa

pr*aflla« f  #  2 has ao rad cap and has a Jsop p ro file *  

ta r t i^  a t al̂  (20) fotm d l l t t la  avldsuaa th a t aggtagatet ham 

may d ira o t lo fluanaa o« p la a t growth axeapt aa thay m odify tha para tfMaa 

apaoas ia  s o lla *



Table !• Correlation eooffieiont* r raltioa*

Saoplod
P lo ta

A*S*
? s ,
O .H .

A .S .
VS.
M .E.

A .S .
VS.

% M .c .

A .S .
v s .
B .D .

OiM.
VS.
m , e .

O.M.
VS.
M .C .

C.11.
VS.
B .D .

M .E .
VS.
B .O .

4 M .C. 
VS. 
B .D .

P
vS .

B.D.
VS.
O.Pi.

Forest 0 .3 0 * 0 .P 8 * 0 .2 8 * 0 .1 5 0 .4 2 * 0 .9 9 ** 0 .6 A ** 0 .8 7 *• o .8 4 » » 0 .8 8 » » 0 .4 7 *•

F A 4 0 .6 7 *• 0 .6 2 * 0.7<»** 0 .9 6 *• 0 . 82*• 0 .9 0 *• 0 .9 5 * 0 .9 7 * 0 .85 0 .9 7 *• 0 .9 5 **

P  #^2 0197*• 0 .28 0 .52 0 .8 8 * 0 .6 6 ** 0 .7 ^ *• 0 .68 0 .78 0 .78 0 .69 0 .7 5 **

P # 3 ©•18 0 .07 0 .08 0 .62 0 .6 5 ** 0 .6 4 «* 0 .7 7 0 .8 2 0 .79 0 .9 4 * 0 .7 2 **

F # 0 .5 0 0 .8 5 »» 0 .8 6 ** 0 .9 6 *• 0 .6 3 ** 0 .5 8 * 0 .74 0 .9 8 ** 0 .9 9 ** 0 .9 3 * 0 .5 8 *

P aotu re 0 .0 5 0 .02 0 .0 8 0 .22 0 .4 7 * 0. 50— 0 .30 0 .9 0 -* 0 .9 3 * » 0 .8 7 — 0 .4 5 *

P # l l 0 .8 5 * 0 .7 0 0 .7 0 0 .76 0 .9 3 ** 0 .9 0 * • 0 .9 6 - 0 .9 4 *• 0 .9 6 *• 0 .9 6 — 0 .9 4 *•

p # :.£ 0 .3 0 0 .28 0 .21 0 .2 7 0 .28 0 .8 4 * 0 .55 0 .8 0 *• 0 .8 7 *• 0 .6 8 0 .9 5 **

P f  3 0 .07 0 .18 0 .41 0 .5 9 0 .8 7 *• 0 .8 4 *• 0 .7 5 * 0 .9 6 *• 0 .9 6 ** 0 ,9 6 » » 0 .8 4 *•

p # 0 .16 0 .56 0 .56 0 .8 3 * 0 . ^ 0 .42 0 .26 0 .70 0 .7 0 0 .7 4 0 .42

*S lg n ifie a n t a t lo ro l 
• • ^ g n iflc a n t a t  ISi le v e l 

k H «C «-iio la ture eon tent a t k boro 
ti« C *-tlo l8 tu ro  e« |u iva lont

f it



Tftbla 2* ibialyain of ▼ari«Be«<
•wwitd

M.B. 

k M.C* 

B.D .

A.S.

For*
i»iiiiiiaii!t iii| SotBPoea o f

—  W
f

S S r a s r .
z  ; affblod*» 5 TS.

1 ^ .  P r i i ,  P ro f* rPiail&a J ^ o f . . t  P ro fr  l i i t t  J ^ . ...@ 1

♦♦

«•

**

•«

{ . .
s
I
t
t
I
t
*
t
t
t
t

»*  ' ■s' ' .'■

PlirtO

*S lg B lfle a n t a t ^  lo r o l
* * f lf ^ if ie a iit  a t 23̂ la r a l 
A H^O A ra lla b l*  w ater



Table 3* Teat between the means. Student's t-dlstribution.

Property

Forest 
VS. 

Pasture (P )

F- F

i r :  ,

P Honokaa

FPohgdcea
VS.
P

High
VS.

FtLow

^High
VS.

^High _ _

^Low
VS.

^Icw

F #1 
VS. 

F #2

]

]

A .S.

df=89 
t = 3 .^  

556 t»2 .03*

d f»58
t«-7.0^f

556 t»1.906*

df«63
t»if.29
P«<0.1S6*

df«43
ta l.2 5

556 ta2.06

dfmkk
tm ZA S
P«<2.556*

O.M.

df»90
t-0 ,03
P»>5036

x^«12.66

12=12.68

dtmkk
t » -0.30
P«>50^

df-^if
taO.^4
P=>5056

M.E.

df=90
ta l.5 2
P«>10%

df-77  
t«-2 ,9 9  
P « <0.556*

df«6^  
t — 1.82 

556 ta l.8 6

dfaMf
ta2.28
P«<556*

dfi^kk
tnO,kO
Pa >5056

k M.C.

df=89
t»1 .8?
B»>596

d f«58
t .-3 .9 2
P=<0.1056*

dlmkk
ta2.32
P=<556*

df.43
ta0.71
P«>5056

B.D.

■ df»45
ta l.88
P*>55^

df»19  
t»0 .17  
Pa 5056

A V

df«89
t»-0 .3 1
P«>50%

df»63  
t»5.8if 

556 t«1 .96*

dt=kk 
taO.^0 

556 t=2.Q9

dfa43
ta-0 .89
P=>2056

Pw

d f « l l l
t a l . lO
P=>2056

df=85 
t »«2 .1 ^  

556 ta2.01*

d fa^ l
t«3 .90*
P«<156

dfai
ta.
Pa<

•S ign ifican t
P„. . -Pasture p lo ts  correapnding to F„. . p lo ts  nxgn nXgn
^Low plot® corresponding to p lo t s

Honokaa^jg^ VS. Honokaaj^^ 

Pohakea^^^j^ VS. PohakeS j^ df«32
t«1 .98
P»>556
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Fig, 2. Percent field moisture content of the forest and pasture plotfe^;i^XgS£i£J£X 
plotted against soil depth.
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IT* SIBKAKT m> COICLDSICBS

Tha rasuX tt slt«v a « i|p iifle « n t e o rra la tlQ ii ( ttt tha la ra l)  

a x la t bataaaa a^nraipita ita h lU tjr  aad argaaie a a tta r ia  tha fw a s t p lo ts * 

tmtXM30a,9tAWt% to  tig a ifie a a t e o rra la tia n  has hmn obaanrad ia  tha pastura 

p lo ts* Tha laok o f e ig rifie a a o a  ia  tha o a rra la tio a  a a a ffia ia a ts  ia  two a f 

tha fo ra s t p la ta  and aoat of tha pastura p la ta  aay ba daa ta  tha hlgb 

iro n  aad aiuaiauR axidas* In  thaaa adLls* Banokaa aad fohakaa tha iro n  

and altasious azidaa prsbahXy p lay a g raa ta r ra la  in  ih s M lis ia c  tha a |^ * 

ragatas fasiesd than tha  gsoapta tlo a  a ffp a ta  o f argaaia sMsttar*

A s itp d fla n a t a a rra la tio n  (a t tha 9% loraX ) bataasa aggragata 

a ta b illty  aad tha na ia ta ra  ra ta lnad  a t V«K* a r 4 -bar too baaa abaarvad 

la  tha fa sa st p lo ts  b a t ao t ia  tho  pastura p la ts  and la  sons « f tbs 

fo ra s t p lo ts * H a rtla  a t a l (10) fa ia ^  th a t tha na ia  ra te  «T s o il aggrs- 

gatas is  ta  n a d ii^  tha para spaaas ia  s a ils *

Both tha fo ra s t sad yastora p la ts  shoo a s iffs lfla a a t o a rrs la tis n  

(a t tha m  la a a l) batwaas a rfsn ia  a a tta r aad s a il a a is tu ra  esntaat* IM s  

is  ta  ba aa tio ipa tad  baaauaa ariĵ m ie n a tta r plays a kay ra la  ia  s a il sgg- 

rsgatloB * A lso* ergaBl« n a tta r haa a graatar aapaoily ta  hold n s ia tu ra  

than tha in a rm a ia  n a tta r in  a a ils  axaopt* tha mtarphaiaS portiasu fba /  

laok o f s ign lflaaaaa ia  tha e a rra la tia n  o a a ffie in a ts  is  aoaa a f tha yas- 

tu ra  p lo ts  nsy ba das ta  ths a a a ll aunhar a f ssMplas asad*

Tba fa ra a t sad pasture p lo ts  shov s ig a lfio sa so  a t tb s  lo ta l 

bot wasa d iy  b tlk  daasllgr aad s a il n e ia tttra  aaataat- th is  is  ta  ba a»* 

tia ip a ta d * sn lm>raasa ia  a o ll bu lk  daasily ia  aaoonpaaiad by a radao 

tis n  ia  s a il pe rad ity  sad s a il n a ts tu rs  aaataatt is  d ira a tly  raU tad  ts



• o il p o ro o l^ *

k 0<MsXiwiatt %m Iw Am m  tr m  the iaterrela^eiuiMpe
o f a »  e o il phyeioal propertiee neeoured th a t tha oigaaio s a tto r la  tba 

a o lla  a tiid io d  lutTe a g raa te r m la  in  t o ll aggregatlfln than la  abablU a- 

la g  tha aggraipstea fonw d* ^ a  la  ia d lM te d  by tho lo^gf abaolute value 

a f Btoot tU i the e o rre la tlo o  o o e ffio lo a ta  btttneea am ^ga te  a U h lllty  

aad orpenio a a tte r bu t a high (a ig a iflo a a t) e o rra la tla n  e o a fflo ia a ta  

beteawB orgaole a a tta r a i^  a o ll asdatura ooa-toa^ Alao* thaaa a ^ la  

hava a high aggremSe a ta b iU '^  aad h i|^  orgaaie a ta ttar eaataata. Ih la  

la  fu rth e r iad iae tad  tha "a to d ra t’ a” t  te a t bataaaa «od

(Table S) la  sribiah there  ia  a a lip iifliN B it d lffa raoaa la  tha ataaa aj|̂ ir«M> 

gata ■ ta b lU ly * a rm  the t&9 le ve la  tm a  p ro d lM titd ^  p le ta

have tha aane aaaa orgaala m tta r  eentMSta*

Thia a tu ^  ahooa th a t aa a lgaL floaa t d lffaraoeaa hava baaa «d>- 

aanrad la  tha pbyalaal p rc ^ rU a a  aMMmrad bat aaaa fo ra a t aad paatara 

axoapt la  tha a ta b iU iy  aggragatea* Tba paatura p lo t#  bare a h li^ o r 

( • I g a i n m a t )  a s p ra g a ta  a to b illly  thaa tha  fo ra a t p lo ts * Ih la  ia  a lg - 

B ifie a a t eaoaideriag th a t the pasture eaa on the laaad oaOy a i|h t yaara 

emparad ta  ta m ty -a lg h t yeara fo r  tha fo ra a t* Tha apa a lfla  ro la  playad 

by tha paataro la  tha fa ra a tio o  a f aa ta r-a tab la  aggragataa aauld oort ba 

dotaniinad la  tb la  atudy*

k aaaolualcn m a ba dram  th a t* fae to ra  o tim r thaa argaaia a a tta r 

ham a prafom d a f f ^ t  oa aggragata ataM LUty* Iba ld4 lia r(a ig B lfla a B t) 

aggragata staM iU ty aoolar tha paatum  aauld ba a ttilb ic ta d  ta  tha a ffa a t 

o f grass roo ts oo a o ll aggraipitlaa* The paatura p la ts  aara abaarvad ta  

baaa ahua^uit roo ts thraud^ioat tha p ra flla *  Alao* tha h igh aî prageta



• ta h lU ty  la  tbo oMLU otndlod i f  a ttillm to A  iM daly to  Idgh Im n  

oad oXa&Mn oddoo*

Tha ro o ttlto  oad ohoorvotioao obov th o t p iittia g  tilto o o ilo  otodiod 

v a ie r po ftam  io  h o tte r tiuw  p o ttla g  i t  «sulsr fo ro o t* Aoido f r m  tlM» 

fro o to r b o a o fio io l o ffo o to  « r  grocooo or oggrogoto o to M U ty  i t  io  m o io r 

to  o o ti^U o h  on -tho load oad o lso tho boaaoflto ore dorivod wMih o o rlio r 

thoa fo re s t*

Tiw rooul-to fn rth o r ^cxr ttmt o lth o u f^  tho p lo to  hooo o 

h igher (o ig a ifio o s t) oggrogoto o ta h iU ty  ond o vo iloh lo  stololouro thoa 

tho p lo to  i t  io  snî ^09ted th o t ^  <aoMoi fo r  lo o  hem p ro d n o tiv ity  

la  P # 2 to  d lffo m a t fro e  th o t Hm F § ff 4* tWLo io  iM i^rw xt ia  P ig* # ^  ^ 3  

Ffk ia  o liltib  r  #  f  ehoN;î  •  oesuFiotoiitly h lg lw r o o tl n o ld  acdotw o oco- 

to a t ond no io ta ro  ro to ined o t 4 -bo r thoa P # I  n ld lo  P #  4 1*00 a eon* 

fio to o tly  lo m r o o il f ie ld  n e lo tttro  ooRtont oad m rtotero re to iaod o t 

4-feor thoa P #  8 •

Tho a e tto r eeod ition  o f P # 2 o» v e il 00 tho d fle r  o m ^ tim  o f 

P # 4 MQr he vaf&vorohle to  the growth o f tho treoo* FUrthomore* F # 4 

hos 6 red ««p (8» md lo y v r) m a hma m ohoHov p ro fllo *
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APPSSDU

PraflXe P—o r iy tiw i o f to—pled F le to

U A
Oarfc browa (¥•& 'ih S/2) â imn filly «X«y lOMff 

•iroag riaa ta eery fin * eabattipalar IfAl bfteoVy •truoturaf 

vaty >»ard* fr iab la * a lightly  ftleiqr* p lM tio  « d  aaatOy 

aeaaiyi ahwadant raotji} cXe%r sisoath bouadaiy* 6 

thial(*

B j 6-3LS" r)mxk brawn (7*6 Y« w N « lasdati a l l t r  ©lay 1««bj mA* 

arata  aadiua aubaaAular biooky ttru c ta ra i w iy  hard# fr l» »  

bla# aliihbXy atic^» plaatto tmd aaakly aM»aryi aany 

fia a  aad aadlua ptMraai th ia  •  nUnuoua aadda ooatlnga aa 

pada aad ia  a la a r aaao^ bauadaxy* 7 iaehn thldc*

Bjx IS-Sb" Dark brawa (10 T& z/S) i&an aodabt ailtr alar la a a i atrae  ̂

aadioa ta  fia a  atĵ baagular blacky a tru e t» r*f n r y  hard# 

f  rlab la#  atioky# plaatia aad a e d a ra t*^  aaMMueyt 

t i f u l raetai aaay fia a  to  amdiuB paraat ^ a  aeatiwMua 

axida aaatiaga an pads aad ia  paraai a laa r aaooth baoadaiy* 

U  inahw  th ic k *

Sd-Sd** Dark brcnm (10 7A l/ 'i, 6 m  â msk aaiati a ilty  c lay

lo t t t  atraaa; aadlua to  fle a  «tiban«ular b la ^  a tm e ta ro f 

vary hard# fria b le #  p la a tle  and aaaary} fa v  aabbla aiaa 

b M a lt fra jp a a ta i p la a tlfu l ra a ta i aaay f lM  aad aadlua 

PMPoat e la a r saaotibi bcMndary* 83 ieohea thick*

Bgg 6d«dd*’ Dank ya llaw lah  browa (1C T8 akaa sodatf a ilty  elay
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Im b | •Iro a c  M divn  aagular bloeky • tr iM tu m  vory hard, 

fr ia b le , a tie iky . p la s tic  ana saearyi p le n tifu l up to  l/ f' 

ia  d iaaotar ro o ta i aaajr fia o  and aadiua poroa; th lo k  

ocotimMua oxida ooatiaga (10 XH &/$) an peda end ia  

poroai 9 Inohoo th io k .

HOTS I S6«4i4*. the S TK 3/4 isakea up to  4Cn> o f tho  ho rijton . I t  is  act 

headod-randoB arrangaBW it.

tM .a horlsoa oeoalats o f UJi oOtbla a lio  b a sa lt frasson ta .

f i t

Qg d”*0 Dark ro d iia h  broea (S IA  i/A ) uhoa a a ia ti BBokg Bodarato 
rio o  to  vory fin o  grmuXar a tru o tu ra t fr la b lo . a li^ t ly

a tlo ky . a li^ ^ t li p la s tic  and uoakly ancaryi aattod re o ta |

abrupt oBOo^i boundary* 3 inchao th lo i:*

Oi4** dbHk broMi (10 TB. vAi«n aoAnti a iliy  o li^  loani nods,

ovBto to  f lM  ot^angular bloohy o true tuyo i hard , fria h lo a

•tiakys pUotio and oookly mmryt ahuadMnt rootof aaqy

fin s  po raa*  th in  oantiauouo aalatlnqus g laaai o la a r

M ootb boundary* A iBoboa th io k*

6m9T omIk broNB (7*A TR 2/4,) sdMn a o ls ti a iliy  olagr loaMf

■tPBBj Bodirta to  fla o  subaagalar bloahy a tru o tu m i vo iy

hard* fr io h lo . a t ! ^ .  p la s tle  and Baaaiyj abundant  ro o to i

muy tim  porao* th ie k  coatlaueua colaUnoBO o o a tiiico i

clear saoeth bouadaiy* 4 Ixxohoo th iofc*

9m 9 ^ "  Dark broBD (7*5 7B s /d ) ahan s ta la ti a ilty  a lay I n i j

iwalirtB tB  fia a  oubawgtlar b loM y a tsue tu ro i oo iy  hard.
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fffU b lS f iU a k jr, p U a tl*  and m a a n /f ra a ta i

m iv  « * •  aaaUaaaa a« ld i|^ a aa tU fS i a laa r

m aath baunduqr* 4 im haa tM sfc.

8 ^  Daik b im n  (?•» TS s /3 ) nteaa a a la ti a llU r oU y U » |

streiH I Radnfai ta  fla a  e u b w ^ a r bXaalQr a tiu a ta sa i rn y  

" hard* frU b la *  a tta iq r* p la a tU  aad aaaa^ri ^  ra a ta i

tim  pe tw » th ld c  aantliwaMa aidda a a a tls fa i o la a r

tMaatb baaada*y. « im baa U M *

TaUawlah rad ( f  TX V d ) abm  n«4«tf « IX ^  a la r i a tN i^  

» a *d »  ta  f lm  mAmc ilw  blariQ r a tra e tw a i aaqr iMVd# 

fr ia b to t a tia iq r* p la a tie  aad a tiy  m m trt tm  ra a ta i 

aaagr fia a  paraa* U ila k  aanttm aaa aalda aaaiUa^i aad 

aaanaa aarb la  ataa ^a d a r fragaantat a la a r am atb bawadaiy i  

•  laebaa tb ia k*

BX-90* Dark jfalUa baaaa (10 T» ^ 4 ) M i  aadaU aUtr diav̂ l 

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 

baoadaor* f  iaebaa tbOak*

B|g 90«8B** oaaapl i da tad aab lig ra r M t  is  diaaantiaasam  baa t lM

aaatlim m ia mUm oaatlAga m wpm aucfaaa and iV  am dcai 

abrupt baandaiy * t  iaahaa tb ia k *

Bte « b 4 r  Daik r a U a M  b iM  (lO R  V4> 7*4 n  V 4 ) M a  aodati

a ilt r  « ia r la a n i a tia a f aadula ta  fia a  aubaagilap b la a lv  

atnaatarat vary bard* a tla lq r* y la a tlo  aad vary aaaaiyi tm  

ra a ta i tb ia k  aaotianaua aat da aaatiogai am y f lm  pama aad
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S0NMNI M urbla e iadar fA fM o ta i s lm r oMUotb

bM w iuy* 17 ia«hM  th ld ic*

Bgt 48-^6*” Dwk b m i (7*i Til l/d) «h «i M itt i tU V  4liy Xmm$ Mdnmta 

MMkttiBi t»  f la t  •B g u ltr bloolqr s tm o tttro i may hnrdo f«U ]»lo« 

stldlQ r* pauuitlB mA ymry mmayi ao rootai may fUm porom 

tlddk mattmoHMi saldo soatfiJigii* 19 f

E ± l
2-0* Qartc b rmw ( i  IK  9/B ) wIimi a o ts ti mask tmd ymtyamim

atamksuct lo ft*  frla b lo *  a o o -s iicky t aoa» p lm tie  «sd 

nan amaxyt atmdant ro o ta i p a rtia lly  daemp—>* reoto aad 

lit t o n  a b n ^  aaootli bouauhury* 2 liMabaa tb lo fc*

1)̂  CM*' I M  b m n  (7 « »  TS 9 / Z )  i k m  a ^ a t f  i4 U r  aliQr Iom si atrM tg

fla a  to  w ry  f la t  granular a tm o tu ra i bard, fr ia b lo *  a lig b tly  

•tlo h y , pXaatle asd a«a«aoaiyi abuadant ro o to i a lo t  f lf  

ofcdLto a iro o lia  ia  tfc ia  hca lton j o lo a r aw otb bm adaiy* 9 

iaohoo tb lo fc*

9*14* Dwk team  (7*9 7& i/tt) viaa, a e i» t| o trm g  to  ooxy fia o

•ubm golar blooky atnaaturo i oo iy bard, fla b lo *  a tia k y , 

w ry  p la s tic  sod oodsrato ly maaaryt abuadsat ro o ta i th lo k  

ccatlnuous eoatiagst asay fln a  porosf a loa r aaoelii bom daiy*

9 iaebM  th ia k *

14*22* raurk roddlab brom  (9 TE a /()  oN n sM ia ti w iy  hard, f iia h lo ,

atie iQ r, plaatLa sad aodsrn te ly m aary i ateadaat ro o ta i aaay 

fln o  poTMt thi<9c oantlmuNM oidda ooatiagai a la a r anooth 

bouad&iy, 9 iaohas tb io k .
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*22

»28 38-87-

•24

SgS 87.A2*

Tory dork brom  (10 Tft t/X) vbm  a o lo ti o llV  o2«y l* « " l 

otroBg owdiuo to  fln o  ouboBfalor bloeky o tru o tttro i vo iy 

bord* otlo lcy* vory p lo o tio  md nodom toly ooooryi obimdaBt 

ro o to i mmy Fim poroo- U4,«lc ooBtlauoue oxldo o o o tta fo i 

obrupt bcModory* 18 tBoboo tt4 ,d u

ccM oUdotod o»h loyor« dloM etlnuouo in  ploeoo* th i« k  

exldo oootlBfO on top oad ia  oroako* dbropt boModory*

8 ia^Mto

Tory dork brown (10 IS  2 /t)  whoa n o lc ti o ilty  o loy loom  

•trcn g  nodi\«& p ris n o tle  s tru e tu ro i vo iy  hord* f i iv *  oti<dQr» 

m zy p lo b iio  oad nodorotoly ooooryi obondont ro o ts t 

Bwoy fia o  poreoi t b i^  o x i^  o o o tia p - eoBMn oofc

nodhilooi o lo o r nBootb booadory* 20 Inoteo*

Bork roddioh broon (5 TH 9/4) wboa a o io ti o ilty  oU y lo n o i 

strong lin o  to  n od iw  p ria & o tle  itru o to ro f ooiy kordt lim *  

s tio ky* vo iy  ^o o U o  aad nodoroto ly snooiyi p lo a tifn l ro o to i 

naay lin o  poroo- tb io k  oooUnuottO ozldo eootiago* 0 laefaoo 

tk io k .

r j j i

Oj 1-0" 

A j 0-«"

R tlo  groos ankt n o ttin g * Alnadont roots*

D o it //UW  f$  8raoa (STB 8 /4 ) id m  n o io ti o ilV  e lty  

lo M i strong fin o  to  oory lia s  goim lor to  ouboogol or  blooky 

•tru o to ro t kord* frio b lo *  o lig h tly  o tioky* p lo a tio  ond 

non snooryi oboadost ro o ts f o g root dogl o f o k ito  a yo o llo t 

o lo o r aaootb bonadory* 4 inofcoo IM sk



Diurtc broen (7«S TK S /4) aban s ^ a t}  sA lty  elay loam  uaak: 

eoarao subeqgula.” bloidty a tfu e ta ra f m iy  te rd tfrU b la *  

•tia k y *  pXaotia a&d im tk ly ' mgetayt abiMdaat rc te a i eany 

Haa p ort, muay worn oasta* th is  patchy OEdda ooatingai 

• la a r asoorth beimdary* S iite a s  tbladc*

■22 12-X9* Dark jra llo v itb  braan (10 TR S/<) whan a o is tf s ilty  e ley 1 

nodarata fia a  ta  aadlua eubangular blabky a tru o tu ra i m qr 

bard* friabX a* a tiaky* p la a tia  and vaakly asm uyi tarn 

fro m li aboBdsat re a ta j sauoy f is *  portt th id c  naarly 

aontinuoRja cndda coatlags) a la a r mrvy bosasdary* 7 im te a  

th id c*

B jjj 1 9 -^ *  Dark brown (7*8 71 whan «Boiat| a llly  oUgr lomts

■OeSorata to  mdlvK oubangalar bloofcy e tm o tttra i m iy  bard* 

fr is b lo *  s ti(d ^«  p la a tle  «od eadarstaly mmmrri b a o a ltle  

fragao&ta) p la o tifu l ro a ta i trmay fin s  jM iwej tb id c  staarly 

acntlnuoua o x iia  oaatlogai e le a r vscry boondary* 7 

tM o k.

Bg, Sa-45" Dark brown (10 TR S/S) whan n o i« t| a tlty  a lny laaa i w a k

awdiun «iiba»cia«r blodky s trae tB ra t vary bard* f  rla b lo * 

• tie k y t p lastLa and nodarataly OM aryi 40-40$4 ba sa lt 

fragnscts} p la n t!fu l ro o ts ; many fls a  paras* faw patoby 

OKida eaatizuiy»- oanr«n oaosolidated M b aodalaa ap to  g o lf 

b a ll also* 18 Inebaa i^ io fc*

Botat Boots s t ^  a t about 80 inahas dapth* ra ta r sespad JLstto p it  bogisnlag 

a t about 46 laohaa daptb*

X8-19" boflsoB has paabats o f strong fia a  sagudar bloeky s triM ta ra *



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

l ± l  

\  t-0** 

A | Oi.a’’ 

Ag l-« "

« -u *

•«X

»22

»*5

Bg4 40-40"

aattad klkuyu rca ta*

Eoot filXad* Buaaraus blaak aggra^taa*

Daxk brana (7*5 7S whaa » a ia l4 a illy  algy ioam i a tra ib l 

va ty  n & fi auhanapiXar « tru o tttr» i fria h la *  naa-a tio lqr*

p la s tio  and noa-aoaaiyi abttodanS aaaraa ra a ta f o la a r anoath 

baundatvi S ixudaia thlok* i

•>aj(k brom  (7*5 TSt 5 /4 ) cdian ao ia td  a ilty  lo a a i atr^jpg 

vary fta a  aitbaasaXar bloidQr s tra o tu ra i fr la b la . a tio ity * 

p la s tte  aad a li|^ t3 y  m oaryt abuadiot oaaraa ro a ts t ooptianaa* 

aadda aoatingai a laa r aaooth boandacy* 9 imfaaa ^ o k *

Dark broim  (7*5 T t V ^ ) Thaa a a ia ti a U ty  a lay la m i m ak 

va iy  f la *  aiibmguXar blo«ky a tru c tu ra i fr&ebXa* s t t ^ *  

p la a tlo  and anaasyt abundant eaama re o ta t a loa r anoath 

boandary* 5 Xnabaa % h l(^

Dark brooa (10 IS  9/t) tOma a a ia ti a iX ty a lay la m i atrang 

nadlaa aabaagular b lo ^  a tn te to ra i frlahX a* o tia ky* p la a tia  

aad aaaaiyt abaadaot eoaraa r aata* abn ip t baaadaiy*19 

iaebas thtOk*

Caaaalidatad rad aah l« ra r i f lm *  a tla ky* p la a tia  and 

aaaaryi abuadaat oaaraa ra a ta i abrupt baaadaxy* 4 I nohaa 

th ick *

Dark /c lla a ls h  brewvC^ (1° T t g/sJ stadati a llty  s lay 

laaa i ataeog nadiua angular b leakr a tra a k ira i frla b la *
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•Ugjbtly stlaky# pXastic md MMuryi abaodest oowtm rootat

eauUzauiua ascido odaUoga; Qimax miMi^ hmaAary  ̂ to  ln<sfaas 

th ic k *

S«%«« Be liy a r  a f 6(L> baaaJLt fo u e ^  cMuy Xarga eartJ«»maa*

P i_ 8

0»7* Brown ta  dark brewa (10 TTv 4/S ) akas !7 a i» tj a ilty  oley

la m  atadlaB m y  fin e  sabaasulaf blaaky s tra e tu m  frla b la *  

a o s « a ti(^«  plaaU o aad a llg h tly  oasaatyj abaadaat fia a  ra a ta i 

a la a r aaaoth bouadary* 7 iaalcea th ic k .

7*U* Dark browa (7*f T1 i/^) idwa ^ s t|  *11% olajr la«M nry

eackia vsak m y fiaa aubai^^ar blacky atmatarai friabla* 

saR«atloky# plaati aad slightly aaaturyi tfibaadiuA fiaa raatai 

elaar amaoth boundary. 7 laabaa tbiek*

1A««4” Dark traw a (1C Vt atmn n o ta t] a llty  a liy  la a a i afarang 

Kadiaa ia  fia a  subaaghXar blacky itra s tttra f frlc h la #  a tid io r* 

p la a tle  aad n ta e ry i abvrndaat fiaa ro a ttf rwO: fragaum tif 

e la a r aaaath baiaviary. 10 laehaa th la k .

3g2 Si«8$" Dark raddiab brawn (B TR B/B) abaa s o ia tf A llty  algy Icaau

m y  weak ta  weak m y  fin e  aabangolar b la ^  a tnae tttra i 

fria b la #  vary e tleky* ta ry  p la a tic  and nan aawiary i atwadaat 

fin e  iM otai o la a r asaotb boui&dfUT. 8 im kaa th ic k *

Bgg *a«55" Dark ye lle a tsh  brown (10 TS 5 /4 ) whan a a ia ti a ilty  a lay

Io » s  ataroag aadi-Jta •abaogaler blooky a tyna ta ra i fria b le *  

a tlo ky* p la a tle  and a lif iit ly  raaaryi abaaiaat fia a  ro e ta i 

centiauatta oxlda ooatiBeai eXvar smooth baaadary* 9 ladama
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» th i« k*

>84 MMMI" Dark raddlab brem  (2«b 11 V t)  abaa a a ia tf eanaaUdabad

«ab| aboodaot fia a  ro a ta j abrupt bauabaiy* I  iaobaa tb la k*

Bag 38.60* Ouk broua ( 7.3 T1 3 /d ) U na a a ia tf a iiV  « ity  Ib m i

atrong m d iua  aobauguiar blaaky •tvuaauraf frla b la *  a tiU qr* 

p la a tio  aad vary aansryi abandeat fia a  ra a ta i oaatiwaaaa

«xida ooatiagai a la a r anouta bouudacy* 21 iaahaa tb ia k *

V atai ka tta d  roota a t iaaw diata aurftaa* Itany aaribaaaMi la  tha aurfaoa 

layara* Old ro o t/ ohaanala fra a  f  ioobaa doaa tha p ra flla  fa a a in t 

apw ahanwala  up ta  1«* ia o t la  dAaaatar*

L iJ L

3«0* ka ttad  raoia o f k iia i/u *

i l  0»d* Dark broaa ( 10 Y1 V ^ ) ahaa a a is ti a lliy  a lay lo«M  atraag
\

vary fia a  aubaogUar bloody a tru o to ra f H jbi# a tie ky* pU sU o 

aad s lig h tly  aaMNuryi ahuaiaat roi> t«i « l*a r m aoth boundary*

4 I nobaa th io k *

3;î  4 -U " Oaric b/<Ma (7*6 11 /  M a  maiatt a ilty  a lay loaa i -aaiy 

aaak to  aaak Tory fiaa granular a tru a tu ro i fr ia b la *  a tiU y *  

p la a tio  aad a ia a ry i abuadut ro o ta i o laa r aaaoth baoadasy*

3 ladbM  th iU i*

Bg  ̂ 13.13’' :::a(k brcMB (10 YK M a  m d a ti a ilty  aUgr lo a a i atrang

fia a  etibetqpilar blaaky a tiu o tu ra i fr ia b la *  a tia ky* p la a tio  

aad mBmar/i abua!aat raatai o la a r aaootb bauadary* 8 ia«3iaa 

th lo k* (diseoatim iotia sooa)*

Bgg 13«3S Dark brouo (7*3 Y t vbMi » o i« t| a ilty  a lay la«M  vuyy
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«««k to  woak Tory fla o  graaulur s tru o tu ro f fr la b lo . s lig h tly  

stiokh '. p lM tio  aUiadant ro o ts i d o o r

mantUi douudoQ* ?

Bsf Dmxk y o llM is h  brca» (IC  TR 5/4 j  «}i9c R o is ti t i l t /  o lay

iimn stroog fia o  subaagulor biodk}' s tru c tM o i fria b lv t.

plfc»U c CKrwyj oKsadiiat ro o te i o ra l

blaok poeblos. deooe$>cs«rd ro o ts i c le a r ei&ooth bevtnduy.

10 iaohioa tk lo k .

»34 52«S€  ̂ Dork brooa (7.3 YX 5 /4 ) wboa ocdst} s ilty  e lsy lo s e i v u y

wo«k to  wook voty fic ts  g rsm tlsr s tru e tu rs f ossm roek/ 

frsDsontO} Miasdont ro o ts i 4 inohos thi<dc»

B25 7ory dork broMS. (10 7R 2/2) a o is tf s U tr  «1m  ̂ 1o«b|

stsoDg aediun ox̂ pxknr blooky s tm e to ro i fv ia b lo . o tio ly . 

p lo s tio  and tU g b tly  saaaryg obuBdaat ro o to i a b ivp t 

boundary. 9 lis^>e« th id c .

Sgg 47*48 Oark yo llo o ls h  broan( lOTR S /4) oAan tu iio ti o ilty  <^Uy

lo o s i otroog BQtUuR s tru o tu rs i fr la b lo . otlcdqr. p lM |tt.e 

aad onaaryi ohMBdaat roo ta ; o lao r anoetb bowndasy .
-3

9 iacbas th io k .

2gf 58*44** l3ork roddiob b ro w  (8 71 3 /4 ) wfco& m o ift} o ilty  o lsy  1o«bi| 

soak to  tto ic ra to  sory ftn o  s tra e ta ra i fr la b lo . o U fh tly  

■ tie ky . p la s tlo  aad nm -̂moosyt abundoot ro o to t osldo 
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