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IBI III•481 or DDBUGIABLI AID JOalOJWlGIABLB POfASSlUM 
ftOM 811DlL W18'11BJ OiiiGOI SOILS 

tftiODUO!IOI 

!he poilutiua tupplJ'iDC powr· ot a Mil -. Hen 4ers.n.4 u 1tt 

abilS.ty to tuppl7 pn&~at-. to &1'8WiDC plot'~ trOll lJc>'th th• ••h&Dge­

&ble t.Dd ae»Uratel7 &Yail.a'ble toru. 

Moat toile oontab. an a'bW:I4an:t 1110\Ult ot po'-aaiua, h._.,.,., onl7 

.. aall penatace ot 'tthe wtal t• preted b. the e:ahazt&eul• -.114 

ll04•ra11ely .avfd.l.ble tol'lll. btul\t ot ll\IMroua lanni&atiou ahcftr 

that aoUa ftJ7 •oul4en1tlJ 111 W.lr potut1• tuppl71JC , ...,.. the 

~euona tor We ftl'ia1d.011 are *'' oOIIpl•tely u4e.ntoocl. fype ot •lay 

miural•, 4ecre• ot --~riD&, aa4 the aaount u4 ldu ot po'alliQIJ 

'be&JtiDg aiJierall appear to intlueno• 'the oapaolty ot a aoil to rele.... 

potuaiua tr• ..,..buge&ble to ealwl&...'ble tor'U. 

Lcmg tiM •"PP!ac b. 11he C:rMDhoule hu ltee uaed •n..twly 

1n the pan to deilel'ld:u b po'-'tium tupplybc powr ot toilt. !hit 

-~o4 la Yery tiae oouUI!liltl a»4 al•o quit. ooatly. llore ,..entlylt 

.. tound that the aaoU'Il1i ot po'taniu releaaec:l trom aoneahaDgea'ble 

tormt by tuoh lalHmt.toey prooeduaoea •• 'bol.lbc with Ditrlo u1d and in• 

oubation with QDhaDge ntlnl •• highly oorrelated wl~ the e.JIO\Ult 

ot pot&teium. releated ti"Oil nonemhar!geable tol'lll.l by greeahoute oropplDg. 

letulta ot 1Dfttti.ga1d.ona oOD4uote4 on aoila 1D: 41tteHJ:l1; &rMa ia 

the U'Dited State• are DGtl in acreeaent aa to the "11altll1V o.f a­

oh&Dceable pota•at,. al an in4ez "to the releaae ot potu.atua trom:zaoa• 

exohanceable toi'IQ 4uring 'reahouae onpptng• loae infte1l1gatozoe 

found a hi~h oorrelat1on between theae two T&luet while other• toun4 a 



. .... 
..., of 'the pJ~Wioua atu41ea 4eaU.Dg with pnatdlall S.n Ore&oD. 

aoila ha•• b•n 11atte4 11o 'the uahaDCe&ble poilae•illll oonten'b ot the 

aoila. With boreulDC uae or altncen. -pJa.:oapaorua U4 u .... 11hicsh u 

tum reaul-t in hieber 71•14•I u4 ·uN poilaaei• 'be1zt~ ,......, troa 

1Jhe eo!:la BSOre ~ ur. aotla are bect•nSng to ua1,.ao low U.l ••lwll•­
&'ble potuaiua. !he ·quoltlOD ~ ariaoa 40. 'bba.. loll• releaao 

potulilDl &t • . raw whioh ·11 d.oquate· to ••, ~ .need. ot tlw orop 

plaat•t ~~ appear~ cloairable ·11o ~i»el"'liDe iaho po1;aat1ua aupp1ytac 

power ot theae aoila ·in · ·mr 11o ·41aoover thoee aoila ad thote ar..· 

whioh aow -.4 pot&ah torliU.sor or -.y- aeocl 1:iMa a · the liot too 41•• 

tant tutun. · 

!be P'lli"POH ot thia •tlad¥ wae tor 

1. Detera!.ne ttw. pnulia tuppl)'ing power ot aOY•nl ..atlon 

Oncoa aoila. 

2. h&lu.te exeh&zlleablo potaaaiwa• po11uaiua ·nleued troa 

aonaobaacea'blo tol'M 'b7 'bo1llnc ldtrio Mi4, u.4 total 

potudua ostruted 'b7 -.u 'bolllDC ao1cl u liuteua 'bo ~ 

IWIOft1 of potuaia h'ola tMH aoila \17 cne~~Uule oroppbc. 

3· De'Mrmlno ftriatlcmt ill tM pokaaiua n..- wit!Wl a ao11 

••n••• 'betwe:u loll ••ri••, c4 '•twMn oort&in ..,..... ill 

Weat.rn oncon. 

http:Detera!.ne


Potuaiua 1• uuall7 the ao•t alnm4ant ot the •jor u4 '"oaclal7 
autri•nt eleMnta 1D 1dle aoil. •111eu1er (1.2, PP• ~..J..oS), ill n­

dnbg the 11t.rature on potaanum, at&t.4 that the range ot total 

potuaima oonteat ot aolla la aoraoua. lome eolla blwe Ma towr4 to 

ooatalD •• JUth aa 5.15 p•l' oe.Dt r,o wh11• oth~r• oontaiD. _oal7 a trM•· 

!he•• T&luea ...,. ltoth enna••" ad. the bulk ot the ftl.uea tor~ 

po'tlaaala will tall •OJHWh•re in lMW.a. 

In eoll• llhioh lau-e DOt bad pnuh tertdliler applloatio.ne, the 

pl"'pori1on ot toe tot.! •ld l.n eoluble ucl nleaMalfle toi'U ia . 

uuall7 "17 .all. fhe •jori~ ot it i.e towatl 1D potaaliua•beDS.Dc 

priJI&r7 aild. ela7 a1Der&l•• fhAI prt.ary •111oa'- aS.uNJ.a lllch lD. 

potaaaia are Jl\llo0f'1te, bio\ite, onhoolaae aD4 aioroellllet but o-..r 

aioaa, tel41p&J'a ud -'ber .U.rala •7 e•1;a1n oona14•rat.l• «Jll\UlU 

ot potuda. Ot ..m. olq JU.neNla the illit. CI'OUP Wh!.oh S..luclea 

the entire nage ot hydroue Dd.oae. ta oonaict.l"M toM tlw oDly oa. 

oontai~ auoatantial UOUilW ot po1auab•• 

!he Y&rioue . toru ot aoil poW..aia are related and oompJ"11e a 

~yates in whioh an tnoreaae ln one torm ooaura at the expenae ot one or 

liON ot 'the other tonal and lD whioh the ut a~nt •7 ooour troa 

leaa av.atlable to bi&hl7 a-.a1lable tol"'lla, or the rwerae qpend.lng ~on 

the partioul&r ''"''· ,. avula'b111ty to planta ct.pncla on the 

u.ount and relative aoltility ot the 41tteret toraa, iDOl~ the rate 

ot replenia~t ot 4eplete4 t.aed1ately ayailable tora1 by relea•e 
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, • 

Woocl e.n4 Ddvk (S6, PP• 152·153), WioaW that tu pot&aas.ua 

eqUilibrium ot' ariJ lOll OUl 'be npl'elent•d U tollowt 't 

PriJI&ey idn.ral -----~ t1n4 I (J.el4 illaolubl~ I -;:::===:::: 

Aoid aolub1~ · I) · .:;:===- •ter loluble 1. 

lhe ~ ot' po111ut1~ tMD. e1\lwr ot the J.a•ir· ~ tol'lll wou14. 

. · ~a\lae 4ilplM..eitt. ot the equi.li'briua -o ~ righ'~ ·. l,.t"l• oh&Dge 

11111 ooolU" ln ~ fl.nt tom eu4.pt ·Of'e·r c•ologio&i 1Jiu•. 

1._ 1oag U.. l:thn knOWD. that tU ••haiJsea'ble a# •t•r aoluble 

po~11ua ot .·IOU• wbtoh haTe aot ,..,ind pot;aah tenll!ser1 oou14 

no11 poaaiblf be luttlot•a" tor e!'Op pr041aotton o;,.r loJJC perioda ot 

tiM• Beton the dTent ot the tDuotpt of lte.te: ••huac• b. eoill, tu 

1allecl1a~ ao\lree et potaea1• .U att:rlbutecl to .._ 'bnalalawn ot 

llliMral•. · It·1• w)r •OllparatiTely ,...a.tlt tb&t thl bifel"Nl•ttcm 

ot ••lwle•ble aD4 r.leated aO..buCMble pdalti •• they atteot 

••U.a'bl11~ to pla'ba haTe been ~.s..f.ely inftettsaW. 

In 1933, Hoagland Nl4 llit.rtitt (21, pp. 29•30) ooa4uotftd an esperi• 

•nt to 4etenaine the potueS.\111 1-qpplyi~~g pnn ot 15 Cal1tom1• 1o111. 

Buley eel tau.to pluta wre gi"01itJl; as bcU,oatoJ!' Oropf·. !lw 10111 
' { 

. , ' 

"" wbjeo'W to oontlnuoua oroppiJls to~ •"•ral ,._,.. ia. OJ'ttr to 

ezhauat the a-Gpply ot available pota1aS.U. they ..... ooDO•ru4 Wl'h 

tn. a.&ilulli'tf ot thNe tarme o.t potaaa:l.um to the plant•~ -..17 

exo~ea'ble, Do•xotwceab1e and ao1l aolu-.icm po•••ia. two 

bpori&llt oo~~~elua.ionl •rw JU4• aa a "ault ot thla s.n-r.a1d.gatlott. 0. 

~ that 15he •=-h&Ds•ule po~u11a 4ropa to a llinimwa 1••1 after 

~eaW oropplJJ& and goea no lower. ·It..,, aote4 that the •Sat-.. 

level •• '\he ••• tor •••"-! aoS.la NC&r41••• ot the Wt1t.1 lwelt of 

http:potaaa:l.um
http:pot&aas.ua


., 
•xeh&Dg...l»le potaaa:ta. !he ••ond ool)Olut1on ._. tb&t 1;he P•~ oent ot 

potu11ua lrl· tate ph.nt. tr<a DOilQObugeable •outo•• iAOn...ed u 1aU 

level of •.uha.D&.Ul• pot.-ala ct.on...ecl. · !hey ·allo touM 'bbl.' ,.. 

loll• tittered wld.ely in ·tbAir ·.*'bility 'ft auppl7 Ja&tive potuelWD. ,to 

,. ' 

A •~ly eOillllon Mthod. ot 1iiiU\'J.rillg the nla'bi•• ability t)t 

releue ot cU.ttei'eJ&i: sollit ts that ot pl"f)lcntgecl ·•roppiq) e111Mz.lJ)' 

••o•••ive cnrtt!Jiga ot on. p1u.t1ng ot qne orop, 'by np•aw plant1D&• 

ot o• rop •. Ol'" 'by a euooea•!on ot 4ttt•Nnt oropa., A nri•'tT ~ ot 

~~Jt.P•riMn~ oGJ~d.itioM •uob •• plp.t .-peolea, plant population. q'liiUl• 

iJlV ot soil. lelJCth ol o.toppag :period, atteot ot lille., aad. etteot 

·~•l aDd Jlagi1tad· · (1., pp • ·452~) inwuinl:y orapped a.-,el"&l 

I&•U.a ao1la &:14 t~ that they ..-.lea•ed about 100 pounds ot JaO 

pe~ aon toot ot none.,~eable potaad.e M~JJ.U&lly.
' . 

Bear. PriMe and. ..,...1. (9, pp. ~149) $NW ''"•n •rep• or 

•lhlta on t.mty Jfew len•y •oUa Nld touxu! t-t the lft'el ot ••baa•• 
•ble pota.abaa ._. a good Ol"iterion to.. rele&ae ot pot~Leaiwa to the 

· e~rop u.tl tba.t. Wtal potu•1• ·•• uot. 

·C·lwldler et aJ.. (lJ. Plh 115•7$!1) .-.lwt.d ihat 1n •nt•.r top,... 

41o1i the potuelWil eupplylJ31 pne.r ot the •oil, the •tuil1'br1\111. lft'el 

ot the ezobugta'ble pota111ua tor that panioular ao1l DNtt tt. krunm. 

!hey tOU!ld that wttk •o••1Jluooqt oropp1ng the emlwlgeable p®M.ta 

l..,•l <ll"opp•ct to & &t•rt.in "fl.lue &ne1 did Jtot deore••• wtth «4d11d.ora1 

OI"Gppins• they -.lao l:l.Ot.d. that aoila ldth the • • lw•l t exolwlc•· 

abl• po1Uai'*' kton of'oplJiD& ftl'l~ ·ooM1ct.r&b17 in their &btlliW' to 
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release potassium from ·nonexchaQgeable form. . 

Stewart and Volk (50, pp . 270• 272) al8o found that certain Alabama 

soils varied widely in releaae of potaaaium from nonexchangeable forma 

upon ocmtinuoua cropping in the greenhouae . the amount releued 

appear.d to be the dominant factor in the potassium nutrition of the 

plants • !hey aaw no relationahip between the ount of potueium 

removed trODl the aoil by cropping and the amount ot exoba.ngea.ble 

potassium or total potassium. 

Gholston and Hoover {19, pp . 120•l21) atudied the potaalium 

supplying power of several aeiasippi and Alabama aoila and found 

marked differences in the rate or release of nonexchangeable potassium 

to millet grown in the greenhouse tor 454 days . · They did not otter 

~ explanation tor theae differences . 

In 1950, Breland, Bertra.maon and Borland (11, pp . 240•246) deter­

mined the potassium supplying power ot twenty three major aoil types 

in Indiana . They grew Lad1no clOYer 1n the greeDhouae oont1nuoualy 

tor 493 daya and took eight cutti~a. 'fhe1r reaulta indicated that 

the exchangeable potassium level atter three outtinga waa closely cor­

related w1th the &lllount or potaaeium released to the plants from non• 

exchangeable tol"lU . !he original exchangeable potassium, however , waa 

not related to the amount releued to the olOTer. they found that the 

aoila varied considerably in their potaaa1um supplying power and stated 

that the a.bility ot different aoila to release potassium from the 

nonexchangeable to the exchangeable for.ms tor plant consumption ap­

peared to be a dominant taotor in the nutrition ot plants and was a 

charaoterietio or eaoh toil type . 



1 

tratt (36. PP• 112·117) ern altalta ln \he c....U.Oule on thir­

wen lna loill to~ -ll .uth.l. .. toW14 tha~ UOhu&Mltle poV.aaia 

at the begian1ng et *e oropp~ period_. a, n11a'bla ~2 to~ 

NIIO'tal ot potala1Wlll tND. the 1o111 4v1Dc tbe eroppiDC peno4. !he 

IOJ"Nlt.tion ooettiolat be-.u the.. '-o 'ftlual wu 0.97. 

Peanon (32~ PP• JOS.309) • ...-s.nuou1l7 oroppecl alCht AlaNa& aoila 

and. ooJ»lucl.ct 11heN .a ao nl&tianlhip be-.en a:eh&Daaabla potaa .t.\lil 

before oroppSJlg and the UOUIL'ts ot po-.ada r.leaH4 clu.riJlg caroppbg. 

Ke cticl tiJ:ul, howwer • 1mat 'h orlciBal eahuge&ble potut1• wu 

hichly oonrelaW wi~ the 15otal ucnmt ot pot&11tua raon4 ti'Gil<tme 

•oUa 4~ 1:t. oroppt.Dg period. 

,_.roue o-..r lnYeat1ga1110P.a baTe 'bHn ooJMluotecl to cte•raiu 

the potuala ·l"fPl)'iD& power ot Yarlou aolll by inteuin CNenkout• 

o~plq. loa. ot tha" w:ree Allum (2, PP• 1-69), 4ttoo aDd !rue 

(4, PP• 81-86), J.r•r• et &1. (8• pp .• 175-181), lray an4 htvk (10, 

pp. 101•106), Bva.na ana .A.1it:oe (15, pp. 32-'·~~)• iol~ and Jlob'bw 
I . . 

{28, PP• 303•31J), ancl ltelWaeier et al. (~, PP• 158-162). !he "aul.ta 

ot t!waa izl'lenigationa wn aot oonaiatemJ. a_. S.r.rnattcatora loua4 

th&t tM ort&bal exolwlsealtle potulia-.. highly oorrel&tecl with tU 

potaaaia .,..oncl by the plant• aDCl with '\he potualua r«tlMiecl troa 

JlOD.nohug•a'ble tol'llll cluring eropp!Dc• Oth•l'f toullcl that ••hangodle 

pota11ium before oropp1Dg wa1 not a reliable l!ldex either to the 

UOUDt ot po11ullua Na01'e4 'b7 ~ orop or r•l•..ect tltal. non.xohclge• 

able toftd cluriD& oroppiJI&• 

Ptatt (36. PP• 115-116) ,.....oue4 1ahat the clittertno• in reaulta ob• 
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taU.d by tM T&riouil · il:rnattgatora w11=h reapeo'b to the •u~ceal:tle 

pot&ae1Wil 1.1 an tn4u. to. potailale · J'8Dl~4 1 o~ping aa4 .to .potualua 
' 

releah cluriq oroppirJ& •rod poeslbly H ntloual.Uecl by ·a oonaiclera­

tion ot the toil ..on41tiolla iJmJl•ntcl. WheN ••---eabl• pot&t•1• · 

eel'Ted aa a ood o.ritetion ot the potaaalua Hlu.H4 ~ •toP• OY•r a 

loDC oropptD& peno4 tM aotle •re·not ttJ"Cm&lY wa'bblni. On tbt · 
' 

~ ' . 

pot&ta1\DI relea" to orope, the ,•o1la had W.Q ll04ert.-Ml1 ~.: dftrtel7 

watherect. .. poetulate4 ~hat. 'Wle exoh&Dge&bl• pnuaiua tn atr,oagl7 

ath.nct aoill ·la •• lowr that tor a &inn esteDAe4 oroppiq p•no4 the 

pl"Opo..Uon ot potua1ua aecl ·'by tlw plu'• trca tbe aoaaahancoable 

tol'lla •• maoh hicher .._. ill aly aU.ptly ._.'bhei"eA ilot1a ·'llh•N the 

uohangeable pota••l• 11 hieh~ tb.ere would be aore HUOB.• tbaNto&"et 

to espeo' ~ ••harlaeable pnudwa to be Mcbly o~rrel&ted w1th 

pota.aa1a uptake by planta in aolle . aiaU..,. w tU tow. ao!.la Jut · 

a'tn.ld1ecl · '\han in the m.or. hl&bly ••tberecl aoi:la•.tud1ed by Bnlenc1, 

Bezotruu~on and aou.. (ll., PP• m-247); aou•• and Bertl"Ulllll1 Ct..,, 

PP• 113.-123) and S~ Nlcl Yolk (50. PP• 26,-272). 

letta.ier (~. PP• 121&.) 111t1 · •• ot the general prlmtplee 

ilbioh have OMI'ged tftllll the TU"iotae atu41ee ot tM ,..l.aae ot ztOD• 

.xohug...ble pota••iua d\ll'ing oroppirl& •• toll.,.. t 

1. B~>oa4 titteND.Oea extet uoxsg ~e oapae1t1ea ot 41tteren 

10111 to rel•.. .,_S'Ohang.Ule pot&.aaium ot na1)1ve or1,1n. 

2, Jolla OOJttai.D.lzl& equal UlOUDtl ot to1aal potalliUil 41tter oon­

i11derabl7 in the twa1lab111ty ot ~''""• pnaaet-.. 



'• rtx.4 p~aiS1tUa ia generally moroe &Yail.abl'e than natiY · non• 

exchallgee.ble t'oftilt. 

4; .11though ~l....e tr<tll a e eo11 oooura ldien ~. exohaiJtea.ble 

potaatium len1 ia relatl.vely hip, it 11 JIO likely to ooour at ~ 

lower level• proddecS that We Tigor ot the plants 11 not a.ru•ifraU7 

I ' 

5. !M Wtlal ·ler•l or ··••h&rJ&ea.blo potu .1\.111 11 not an ·aoou..ate 

inde% ot reaerv• auppl;yill& .power unle•e it npreftnte ·'the oqu111briUil 

lerol ot the partioular eo11. 

6. If the intenel'bf u period ot eroppin&s 11 autt1o1m. the 
j 

~lwlgeable potudUl'll 11i "4uoed to a •*11trma ftlue ...Dd all •ub..,quc1J 

release ~un at thia exchange lwel.....thls is not .- likely <to ooour 

in ~e field u in emal1 · eollt&iDei"8 • . 

7 • Plants aba~rb more J"eeel"'re potasaium thtn ·1• l1be ted to the 

emhclgee.ble tol'!n in the abselliSe ot plants «urlng aoi•t atone• tor 

the aame period ot time. 

Sinoe long-time oroppixl8 1n the greeilhou•e 1• a v•ry tims..on~ 

method• aa.. of the 1110N r.oent s.n..att &ti.Oilt WH cletip.ed to clef:olop 

othe.. •thoU Whioh would M&~UN .the rele&A ot potaaaim hoa non• 

uohant•able torm1 1n. a ahone~ period ot tlao. 8c:ne ot the • oda 

'Whi~h ha"Ve been uae<l u. • the JJ•ultauer ••e4l1De aetho4, utM.Ot1on ot 

ilhe ao!.l with •tro Mid•, · leo~octle.lyaia, and 1noubat1on w1 h 

1n"''•et1satort, iul din& Olaen and ShaW' (JO~ PP• 6-7) baY• 

\lied the •eubauea- 1»et. tor detrtminin& th& .va1l~b!.l1ty ot p4R&••1a ~ 

planta. Re1teme1er. HolM•• and Brown (J..o. PP• 102•105) ncluoed the 

http:cletip.ed


IUILOUJlt ot loll uaecl in the. •ultaue~ t..,t tl!f1m 100 to 25 grwna tor a 

&roup ot 10111 tr«~~. the Gr.t.t Plaina and thereby inat-eu.cl the ft.t.i 

of releu- &D4 the differential bet..en ao11 .amplee. 

!u•• WAe a.uthor• (41., PP• J3•39) 4eterra1ne4 the amount c,t potu• 

dwa releue4 by tU B.-u.,aWtr proo• "• extru-tlon wi<\b "oiling. 1.0 

nol'll&l nitrio ·. aotd ancl eao~1alp1a. . they tounA.tba~ the •ol"t'ela• 

tion e•tt1o1ent be11wee ....... tel.... ana tb&io · ...1....-' by 749 ...,.. 

ot or-oppirig w1th L&dlno o10'f'er •• .o.&n. n. eol'ftlat1oa ooerttoiat 

tor tU "l&tiouhip -...... p•tu.S.ua '*l•aa• 4uri.D& •I"'JP1n& u4. 

~t nleated by 30 df.Y8 ot •1eotrocl1-.lyai• • 0.964. !be aount ot 

powala releaMCl by bo!.l.S.. n1tl'io aoid ,..._ al1o Mshly oorrela1re4 

with 15h• -.ount nleaae4 lJy CJ'ftllbou.. ·~~ 'ld.th ta41no elonl" 
' 

(0.938). 

l.ouae &1l4 l•,...•on (4.J~ PP• 1164100) obtained a oorrelation oo.. 

ettioiell'b ot o.g6 tor the .relat'1ozwh1p beW.en t!W po.tuaium rel•u•4 

},y- 'boiling ntv1o uid and. •1: rel•...•d by g"enhouae oroppi%1& ot 

*"'•l"&l hcliana aoll• wlth t.d.ino elcrrer. 

%n 1951, Pn'tt (36, PP ·• 111•11~} found that till& "la1i1oneh1p 814 

potudua rel•a•ed 'to nitrto u14 cd. 1;hat .relea•ed. by tn•nai~ •op­
Pirlc with altalta •• tounct to be 0.91,. !he total p~11\1ftl s.n the 

nitrio ui4 edJoM1b ._. t.l•o ldghly oo*""laW 1rith the total poWala 

NmOftcl tra thi~n to. Iolli cluring the eJ"OppiDC perio.cl (0.965)• 

a. &l•o o'b·tlairutd a •ol'l'4fl&tlon ooettlcsient ot 0.963 ••en the potu11ua 

rele&M4 dur1ng greeahou•• Ol'OPPin& tmd tht.t nl_..d 4urtng lnoubatl-. 
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.. 

w111h a »owe exohuc• tealn. 

lobaita (45. pp • 30.35) •tu41e4 -· beh&Yior ot po11Uda b. 

• ..-eral Ohio 10111. Bil ..-wlU · al1o 1hntel & h1ch oorrel ation ltetwen 
I 

~ ptn&atiua rele-.ae4 to uvto ao14 an4 ~t -,.leue4 clurirJ& into.. 

aift l""llboule oroppba& with ootra ucl &110 be.._n the tov.l potuatua 

tnPMW by the aold and. 1lh• AMtm' r-.red by the ooftl duriiag the 

oroppU& period.• the tomer o.-ttto1Bt lHtiD& 0.955 and the lat;ter 

o.784. !M oorrelation e"tt1o1at l»nw..n the pnatd\111l nle&Hd 'by 

eljoppiug aa4 that releaae4 \ty 1Deu'bat1on 'With an -'Uerl.ite eah&ne• 
I I 

Nlin ..a 0.862. 

Pratt md. lrorae (381 PP• 15-20) N0-'17 4e-raine4 'b pot&tllua 

r.le&ee b7 \o111DC n1tr1o aoid trom. a_..,. ot Ohio toll•• fhetr 

reaulta tllclleaW tM.t pnaat1ua nleue ftooa noae::mhangeable torma -.. 

110~ a ob&tu-l'ia--lo ot the aoil w• ad the ao11 area than ..... the 

aohan&eable potuaia. fhe oorrelation lMbweo U~h&Deeable potu•i• 

and. potuaS.Uill nlea•o •• not h:lch• l.uhan&eable potu•iua in the o.6• 

4eptb wu n•t hichlY aoi'Nlated. with esoh&D&eable potu•iua 1D the 

6-12• 4epth, While the po\aaeium nleaHCl 111 the o-&• 4epth •• Mpl7 

Prior w 191S ••t ot tile re..anh on the ,.leaae ot pnualua bJ 

ptoloJJgecl oropping md other aanho4• wa• oonoemed c;n17 wiiah the 

relati,.e &DtOUDte ot potaa11a nlealed 1Jy 41tterent ·1o111. .&.t ilhl• 

time ..,.oral paper• appeared 11hioh reportM on the re•ult• ot uperl• 

ant• 4eaipcl to ....ertaln tb.e A\treo ot the po-.e1um. 1upplying 

power ot the 1011. 

In a ltu4y uaing thil appi'OaOh, &ou8e and Bertrama011 (~, PP• llO­



123) found that 1168t ot the •cmna..eable potalsla •• releaae4 .trc. 

,_. •.tlt azul •.lay traotiou. ru,- ala~ at.adiecl tM rela.tiouhlp ot 

the rele.... ot JlODMOhulge&ble po..et.a t,._ the 41ttei'Qt •l•• loll 
\ . ' . ' 

tnot1ona with the miD.el"&lCJCf.oal. o_,oa1Uon of._.. tnetloa. X•r&7 

4ittrut1on patteru .,.. obt&ued. oa. t!W •w•ftl au• tnot1ou. then 
' ~ ' ' . . . : 

•• :ao apparent Hlati.olllhip htwMn 1:ho potuai-. relope4 by 'boiltDg 
' , , ' I . • 

n1t~1o aoid ancl tru. ainetalogto&l. eGIIIPCMitton ot tM oour1or ti'Mttolll. 
. . 

HOW"rel'; tor the two aallozt traotiona .2 liioroa u4 9.2 aloron. thq 

obtt.i.D.ecl a hlch •ornlat1on ooettieieat be\wen '\!w. U'U under the 11• 

U.te pttak an4 the role.... ~t :a..-buce&ble potuliua ~ theae 

tnotiODa. 

h ~her mmy Prt.tt (37• pp • 26-29) n:.tS:onat..,_ lwent Ina 
' . ' ' . 

1o111 and toad that tu dol1Y•J".Y o~ poia1aiua to :aitzoto aoid ._. 

h1glwat b the 0.2..21a tnotion tor ,_lye ot the thlneen aoU1 atu41ecl. 
. . ' 

Jla poinWcl 0'\R that-· !'ttle&N ot ncmozohqeable potuet.a to n1v1o 

aoit f'rta the eilt trutlon *-n • ...,..,. ... to the . nleau trotA ~ ol&J 

tnotion tor 1lhe ..... loll eoul4 ..,. uaecl ..... eriterion iao the ucn• 
ot 1N&theriDg tor tho aoila ua4er ttu47'. When the aoS.l• dor1Y~ tr. 

loe" •re U"!'Ugecl aoool"dbJ& •o W• oriterion 1obeywere to•d to 

tollow a ••therill& eeque••. 

Phillippe eel Whl• (34, Plh 171•172) awd.ied the poi;M•lum IUP• 

pl)'Ug pow.r ot •w•ral Xn41ua •oill a• rolatecl to their oontont ot 

po._.h 'beariDC lline.ral•• lhq tcnmd ·a relat1oaah1p exiated betwon 

the r.leue of potunua trc- aonUDhtla&ealt~• torae: and the ldoro­

oline •ontent ot ta. eo11a. 



~ral oaapoaition ot the 2~oron elay traotion ot 11~ ao1la b.1 A , 

oomb1uation ot ae1aho4a, nmelyf :&•ray 41ttr&ot1on epeo~ngtua11 41tteP. 

ential 1mennal analyaia,. oation eaohange oapaoity and pot...a1• oonten:\. 

the h.yc1.roua moa ocm:~ent, lft'eC~ the ooouneDOe ot quana and 

.-mol"Phoua .ateriala, waa eatilltatK to range trom 6o'J, to 9~. !hey oon•· 

olucled that no eaplan.to~ rel•t!onahip •• •••bltahed be••n the 

genol'&l ot'4er ot petui1UIIl aupp1,-1ng •t~Paoity an4 othe:t pi'Opertiet 

~t ,..,.. cletel"'dnecl,. auoh aa initial •»ban&eable pokaal\lll• total 

potalh eonten'\ or the aoil, aUt or elq, ablm4aDee of aUt• o'lq., or 

orsanio ~~~&tter, oon1Mmt ot potaaaiam..:be&ring minel'&la in tlle ailt. 

tnotion, and the ~ua Ddoa oont.n'b or the 24ioPOil olay frutlonit 

they 8\Cieeted imat ainoe 41tte~ea ttetwen •o11• with N'P"' to 

their uailability ot noneaM.zl&ea\1• potaaei1a ••t lie in theiP 

ai!lenlogioal o~teriatioa, that ~ uaual ~o4a ot eatilu.tlrl& 

ainezoal ocmtent• -.uat be aupplaente4 lty -tel"Jlinatioa ot the aotu.al 

pota..lum oontent t.nd 'bttharior ot lllinerala aa they «dat ta aoila• 

.bother phaae or ~· equilibrlua or the n.riou.a tol'IU ot potuaiu 

in the aoil baa l"'M01Tet o=-i4en.b1e att.n'\1011. !hil eODOen.a tn. 

tuat101l ot arailable p~altl.um to 1••• .-..ailable toNI and &lao tM 

rel..... ot nonae~ea"ble potaaa1UII troa aoderately ..... &ilable to 

wailable tol"'la by auoh •ohan:taaa a a tr.e-.ing and th&w:bl&., alternate 

wtttn& and drying anct moiat •'one•• .blanc thoae oond.uoting oxperi• 

•:nt• alo~~g thta line wre Attoe (6, PP• 145-149) 1, PP• 112-113), tine, 

Bailey and. !ruog (17, pp • 183 186) • Hoonr {23 • pp. 66-71), lotte aD4 

Lwllte (26, PP• 4ll.J.a20), loloch1T and Levine {28, PP• 303•313), Stan• 

ford (49,. PP• 123-129), 'folk (52. PP• 26'•272) and Year and Wb111t 
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(54, pp. 1-4) • . 

tions are. at tollaw•• Potasetua f~tion ocoure when m uooae ·ot 

·-~-ble potaeeium it pn••nt• !he three genenl t,pel or ole.y 

m!nonl& ·act dtrtenm.tl7• · JU.aeral1 wit& B'tl e.xpa:n41DC l•tttaoa" euoh 

a• montmorillonite., tb: pota••ia ·only 'by latt1oe ool'ttrutton. !o Hx 

pota••iwn ·they mtlt be 4ehJd't't-ted ·by Qey-t»c 01' aan auob proo.oae •· 

Jlinerale with 2al DOJ.leJ,tpfl.l'lding ·lattS.oea, aucth •• tllite, tu.po'ba..la 

either upon cle~ratton ·or .. in the ·aoiet et&te • Pot.••t · tiat1on by 

theae mineral'I .Se "U.ctY•d. to be due ~o 'bbe:lr relatively hieh ilUDlber­

or tetnh4Hiral rorctee •• owo•.t··to ootah.ec:lral toro••· Mi».etala With . .. . 

ltl nO.De.x.pandtng lattie•• •uoh ·u kaolltdte do not ti:.x pote.aaium 'W14•r 

eit.her 1a0tat or dryl.t1c oon4Usil011t• · 

Bray and n.!"Uric (10~ PP• 102-105) towui that undel" oondl,iont or 

moist atonge &n.d or dryil::.lg at 2000 a•, lllihoif •oile would 4eoNUt 

or intl:reu in exohangea.ble pot&ea1um oontent depend111t on whether the 

Wtie.l e30hallge lwol wu rele.tivel7 h:t&b or lowt ditfei'Gt lolls ha4 · 

o~~ttio l~Wela whtoh they' would tend to approaoh !'!"Oin •ithe.. 

d1Hot1on. · 

In det.l'llininS the etleot ot i'Netd:r~a ax\d tbaw:tag on aoU potu­

ia, 1'1n•, Bailq end tru.og {17, PP• 184,...165) ol>e•r't"ed. in a study ot 

tw.lv. aoila that eight ot them bioi'M.IM in exoha:q..,ble pot.aaalum ·a:e 

mtoh •* 150 pound• per MH, on. 8mainl'4 the • ._. u.d thrM ahow4 a 

· It 1• apparent,. ~...to,., ~t the equUi'bri\1111. .ot the u:rlout 

tol'Q ot potuet · bl ~e •ot.t 1• '"I'Y OCJIIPl•~ and 4~en4en\ on a , 
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T&ri•v ot tutor•· 

Ill the paat then hal 'bND aoae ocmtu1ion retultlDC ti'CIIl the 

~~ology utilised by ~iou1 iDTeltisatore in oODDeot1on with the 

clitrerent tonaa ot aoll po1lu1iua, %D 1949, idle I oil Soimoe 8ooieiy 

ot -'-rioa• • a~ttee on teJ!'II11nolosy (24, pp. 4o4-405) ctetiDecl ,_. 

ot tbese teru a:ncl NO~.S.N ..t the tollotd.Dg teralD.olos:v lte ulft 

1n Mure pul1oat1ou. 

!he poV.8d1111l wh1oh 11 helcl Minly 'by the oollol4al portion ot 

the soil ancl wblob. 11 •Uly uoh&Dged with 'tahe oatio.,. ot neutral 

aalt aolu'"ona, leas the •teJ"•Ioluble potu11ua. tt 11 readil7 

&Ydlable to &I"'WiDg plant roo"•~ 

411 ot ~ potaseia in the •o11 uoept the ••~•able ancl 

•te~olu\tle po1Jaesiua •. 

Moclentely..,.allablo po-.11\a 

The pnu11a in 'bM 1oil whioh o~ot be readily eullucocl with 

oationa ot a neutral salt IOlutlon 'but whioh will 1IO'f'e into the 

emb&Dg-.ble tom 'by equilibrium. •• tbe nohuleable .torm 11 depletea. 

Potaeaiua fixation 

The prooels ot oonnrti.Dg exoh&Dgealtle or •ter-solu'ble pota1s1a 

to Jll04en.tely &Tailule pOU.aaiua. 
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Hxe4 po-.aalua 

BabangKbl• or water•lolu'ble potaaa1Wil wldoh hu bea 'VIiol• 

tome« to lll04ei"&tely an.11altl• pnuata. 

Poi;Ud~!PPll¢5 Pf!!J" !! ul1• 

!he o&puity ot • aotl to aupply po11ualwa to . Sr-owil~C planta 

ftoOIIl 'both ••hane•-'1• an4 moet.ntely~lt.bl• ~· 
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lhil atu4y ao~U~ietea: ot two main pl'&&lea. On• _. a gn~•• 

trial' to d.etetJDine ttw po11Us1a •upp,lyiDC PfRJ" or eollt trcm ._nt)r 

•ttel in weetern Qrecon an4 to deter.ine the relationlhip b.~en 
'•. ' '. . . 

' ~ 4 • • • • 

po1Ja••1• NliOV"&l and relea•• by &l'MDho•• o.ropplag• total potu•lua 

extn.Oted"end 'potu.S.a nl ... • b1 f4Vi• Mld.t aD4 ••harlget;ble 

~ ... . . . 

!he o-.r phaM dealt with a IUPI'•J of \be potalli\11!t •tt.tu• ot 

•oil• t!'OIIt 100 I'U4CIIly ••l•otea 11w• blll'••wm Oregon 'b;r obta1JWC 

'ftluee tJtaa neh&rJC..ble po11Uit &Qd tor po-.11• rel•••• tram non• 

••bAD&•'ble loru 1t7 edn.otion with n1triq iP14, 

In U4:ltion, protll• •ample• ~ eipt •lte• ln Mulucaah and 

Ooluabla oountiee were atucliK~ J)uplteate ~&mPl•• trolll ~·• llte• 

...,. MD'\ to the lo1.1 au~, t•bor&tOJ7•. loU CoueJ'it'at1on Senioe, 

U.I.D.J., tor eertaia a!nen1oc1otJ. ·tu2.d •hftlo&l 4etel'Jiina•1ou, 

loll !!!fl!S Rl"',Cted.UN 

lamt• !f!!Plta• loll aamplol tro. 100 rudCIIlly ••leoW liWI 

-.n4 ~reaeatl:l& als 1011 ••n•• .... ooll•t.d ~ oroppe4 li.D4 1n 

the ,tall ot 1953 • 
' ' 

!lw l'U4• -..pllng preoectun toll,... lxteuin ...,... ot the 

loU• U.lua.cl fa the f\UTe1 •re "l:toWd aooo81DC to the d.elln•• 

tiont appearblg on en•ttnc •otl JUP•• fh• bo~.. ot -.•• areu 

•re ploti;d on oounty roacl -.p1 with a •&1.• o,t 1 beh to the all•• 

,.&1,1 road• pu•bl 'throuch euh ot the•• a....-._,.. li•t.t, beJban1ng 

http:U.lua.cl
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w11Jb. unh..outh roa4a troa wat to ea••• attcl ~all ••'--a•t l"'&U 

fYGil 11orth -to aouth• !he lac• ot o.oh road w1thin tha~ body ot 

ao11 •• I'Mol'ded ancl tiM total leucth ot all rotA& wlthia 'Ule ._. 

ltod;r ot aell 4eillaille4• 

Vaing (o.l)• one _temih ott. mile u a ul- ot ~•• ana a 

thi'M plaoe ta'ble ot rar.14ca aui!OJera. 25 aab•ra .wM ••l•W• Vai»C 

a precleterminecl a11t.J'tbl& plue• 25 •ttea wn tMn looate4 1n eaoh 

major area. !M tii-*t 10 aU'IIhra •re laltelK ncular tuplbg 11-. 

aDd the rMahd.ng 15 aa altemate liwa. .All aitea wen at lean 

flw· aide ot the road on whioh the a_,l•• ,..,.. o•lleow4 •• 

1lewl"'I1De4 by uaiD& a randaa mm1ter ila'ble u4 letting the ocW 11\Jaben 

repreaent t1w lett a1cle ot the rod. and the ••n llUIIIbera the righ'k 

1tde ot the road • 

.After reaoh1Dc the itte 11&1'D4 em. '" -.p, a point ~ '-•" rro. 
~ I'O&d and at right uclel to the road -.a looated. lJaUJ& thia pout

I 

looaW Oli the etreuatereMe ot thil elrole Pout. 120 acn•• apasota• 

.lit eaeh au'batte• tour .oore1 (1 lDoh diuewJ") tor eMh of ~ o-6• • 

&.12•• and 12•18• cleptM wre w.~c-. With an O&kt4.elcJ tu'be 8&11plel'• u4 

i;he· 1.2 OONI npteiiD.tiD.g ...h 4ep11h weN O(BfOI1ted. 

It ~ ot 1me recular umpltrc at1iea pPOre4 inaclequate due '\o 

.tuoh taotort aa not beil2g oroppecl or var,ylftl "boo auoh ti'OIIl the aoil 

me Mpped• the a...,..at alternate aite-.. au'bailituW. 
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19 

troa ei&ht umroppod. 11tea, tour ee,oh in Ooluabla ar.ul lNl;tnc,.eh ooqtlea, 
I I 

Wft eolleotecl. lu.. ot ~·• ait.ea ...,.. ln are.. .-ppecl Powell, 2 

lm 0uoa4e, 2 ill Tlola &!ld 1 1n an area MppM W t;y. !be d tea tor 

theee IamPl•• •.-e aeleote4 'by Jlr• J'! II. W1111&Jd, loU Su.rn;y luper­

'f'itor tol' Weatern Oregon with loU OODB.ft'&t1on lert"ioe, v.s.D..a.. 
At1MJr the pit• .,. opeucl., •• :ray C_. loNZ't*1 Priztoipal loU Oorr.lt.• 

tor, hr WH1Jem 8tatea~ SoU Ooratel"t'&tion letrioe, U.B.D..A.u oolleo'-4 

cluplio&t. . ...,t•• b;y urtaon and. alao vote up deia1le4 pJ'O,tile "-••· . . . 

eriptiona tor -.oh aite. One '" ot ~ qapl•• _. aent to the loll 

Conael't"ation 8erYioe t.bo:ratory 1D Beltw111•• Jll.r.yla.ri4 toro 

aiMJ.~&lOSioal ualyaia ot the oliQ' t.-.otion .xt4 ••~n. ohemio&l. 

ualpea ot \he whole 1011. fhe other ••t ot -..plea_. \eken to 

Qol,"r-.1.111 to-~ d:e~ticm. ot ••haceable po-...s.ua u4 potualua 

rel.aae troa •oMDberl&eablo tonu 'bJ eztruUon 11'11m Jlltrlo 11014• 

Protile @aoJilptiou an g1Ten 1n fable XII ot the appeD41z. Xa 

a441411on, profile HJ~~plea ~one al.w ...hot .Aalty &D4 111ll&1Utte 

in Jen'ton Oount, ancl one lite ot hyt;on b L11m 0~ wre ooll""*'• 

Only ai.Dgle· aaplea ot ••h hol"i1cm wen v.bn a,nd no~l• 

pot&1aiua aad ~le&H&ble potaaai~ 4e._rainecl-. fo aineralogl.oll. 

•tudte-a w" ll&4e on 1me.. protU.••• 

~nenhau•• fPooed."QN 

loll umplea trom 20 a1tea in leniJon, OolUilbia,. Linn. Jilltnomah, 

an4 Yuh1~ton oountiea. all in We1tern On&on,. ..,.. oolleoW in the 

apzti.Dg of 1954,. All umpl•• • w1th the aeept1on ot one Dayton au'b­

a-utue atllllple (lJ-~•), WM surtaoe aoill (o-6•). bohqMbl• 
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potaada and. 1.014 ..le....'ble po•••ium .worct Gtermined OA 50 o.mpl.•• 

repneenti::lg a oro•• aeo1J1on or the l:OO ftt14o:lly ••l.eoted -=t>ltPt 

;oolleoW 1n tho r.ll ot 1953 trom the •~ &rG& ana on the ~tu• 

h&ri•o'd ot the pt"Ofile s.mplea. 0:4 tbe ~ia of tlwae &DAtJ.~e 20 

siwa, llhioh reprqaente4 a wi4e zoarce in both ~hangeable ·ancl aoid 

rela.eeabl · potalinum &$. •ll'·atf oropp:Gd etd unoropp d oond1tionl •re 

eal-.tM tor the grHDliotta · t~~ fa'ble t preoen"ta ·the aoll "n>•• .:· 
p&l'ent material, &,.eat soil group • Gll4 oultural ata.tus ·or tlutae aoUe . 

f_,le It 'l1a• oert..bJ. ot 'their •-.:toal ·oharut.rtatio•• 

JUl.k :tanq>le1 were brought tnto the greerihoue • ·etir 4r1e4, ao".. 

~ enft thoroUghly · ~e4. P1Ye pol.U'lC1a ot ~toll (<W4n.-4ry bu1a) 

•re idwu plao9cl in lo. 10 enameled tUi ·oant. he'rl.l:lg e. one halt inoh 

l~~ ot and on the 'bl)ttom. Pl"iofl to pla.otnc th• aoila 1D. 13M oane1 

1500 pOWtcl.• per .O·re• of 20 per eent auperpho.pbate U4· enovgb • •P• 

d.OOJ - otbty. the· lialle "'ui:N~n,, wen thoroughly aiad With tQ 

ao1l. In t.ddition• mino~ elemen1UJ 1n the amounta used 0,. Breland 

et al . (11. pp . ~8439) •re ..tdecl s:n·aolmoion. · AtWr ..._ tltth · 

ban••' an .&\td11Jional l;)O pound~ ot P·JPs per a.ore 1n the toa ot • 

41lu1oe •olu.tlon o.t pboapho~io M1cl -.. Ude4 to the aoil, .A. l"tm4omlle4 
' ' 

'&look ••ten w$.Uh •1x replioa 1on• wu used in. thia trtal•. l...,h table 

had tour ro'd ot t.n oana repreaenting We- replioa,iona . Bor~r rod 

ot ••• •" plMH on eaah eu4 ot ~~lee and tho ina14e 1'01118 ot 

O&DI •n l'Ota'W lflth the· outaicle row• once a wek to •14 b recluoUg 

' the ters "p~ per •re• .ta u•ecl ~VIhou'\ w• p•r 'o lMioaiWt 
~ound1 P•r 2 million pouuda ot a oil . • 
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table I. 8oU tJpe_. gl'M."t ao11 croup, p&l'e!R ..t.rl.al, dralJiage, looa'\lon 'by oounty.. an4 
evlilural •taW. of 20 ao1la uHfl in peellhouM atudy., 

Oroppe«l 
loll Soil• 01" 

o eu on 
2 !JUt,. ail Ienton c •. • • • 
3 All1ty aiel (1) 'W&w~ton . c. • • • • • • • • 

17 •111.....-w ail Benton -u.o. • • ... • • 
lt

•. • • Geot 
l8 Wille.mette •il le.n~ c. • • " . • • " • • • 
19 Willamette ·~1{2) 1JMtd~ll 0 • Gny-bNWll .pod.lollo or p.l'airle-H.ke • • • 
11 Olymplo ol '(3) Bentcn _ c • . Prairt.-lib Bualt reaid: • 
12 01)'111p1o •il (4) O"olwab1a 0,. Jteddi~ latoaol t.oea...Toleanio ub • 
h Cuoade eil Colus'bia UJ: • It di&-1tl'OWJ1 latoaol or bi'OWJ) • • • 

poclaollo ~I" a i'~lpe.n
5 c~. ail Co1Gftb1a u.e" • .. B " • • • 

6 Oaaaade l Ool•bia C. • " " • " • • 
7 Ca80Me 1 Columbia C • • • 11 

• • • • 

13 Powe-ll eil llU~tnC!It&h U,J: • • n " • • • • 
lb. Powell ail llultDOIIIAh UJ:J .. • • " • " • • 
15 Powsll 1 aoluabia C • • " 11 

• • " • 

16 Po•ll ail l'ultnomah C. • • • " • • • 
8 Dayto11 ail LUm U.O • Pl&noaol Old Alluri.U!Il Poor 
9 Dayton eio (5) timl u.c.. • " • • • 

10 Dayi:;on aiel leuton 0. • ·• • • • 
20 l'iola ail OollBtb-ia U.,O. • ·• . . Loeaa-Toleanlo Uh • 
I !he aoll t~ given oontol'!U w1th the elaa•tnoatton veed 1lllMtn theM areaa ••n mapp.G. 't.rom 19~ to 

1929. Current oo~lati-on atud1ed ln the azoe~ haTe ~ prop'eaMd. tar eJiOUCh to noluatt.r ~ l ot ibe 
aitea. Jlowver•. oertain. ohangoa a.r. 1n41eated in the tootn.otea. 

(1~ Xepp$4 And.ty but dittwa t~Ua Maity iD •en-ton County.. 

i
(2 J(apped W111amLt1:te bu't diftera b'om W1llamtt:W 1n len1Jon County.
3 llapped. OlJ111P1• bl.\t a.\.Slar· to JU.xelln'il:W. 
4 llapped OlJ11P1o but abdl&r \o Can.a.. 
5) !hi• aoll wu 'b&Un b-OIJ1 the '2 horbon (13-24 bdl..}. 
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" 
loll Wo. 

&xo~Mble Oatioru • •• •·hOPJ• 

P! K C.& !I • 
c••• c. 

•· •·hOOI• 
....atur&tt.oa lllth .I 

, betore !!'!filS 

-~1• 
p 

PHil 

1 
2 
3

17 
18 

5.1 
5.3 
s.~ 
6.2 
5.7 

1.2 
0.6 
0.2 
0.9 
0.9­

8.) 
10.0 
?~5 

U.9 
13:-9 

4.6,.1
2.3 
2.9 
6.7 

7~4 
5·()
5.2 
,.1 
4.2 

22.0 
19.6 
16.4 
21.2 
26.8 

s.6
3.2 . 
1.3 
b.J 
).3 

102 
48 
31 
~~ 

19 
11 
12 
4 
5 

51s . 
5.6 
5.8 
6.2 

o.l
o.T 
0~3 
o.1 
o.8 

7.0. 
ll~O 
4.4 
6.8 
7.0 

Ll 
14.8 

2.5 
1.9 
2.1 

5·5 
1·'6.1 
6.9 
;.a 

15.1 
33·1 
15.0 
17.9 
17.7 

0.9 
2.2 
2.1 
k-1
4.6 

21 
8 

18 
88 
84 

6 
7 

13 
14 
15 

5.3 
5.6 
5·9 
5·3 
5.4 

o.1 
o.5 
1~1 
o.4 
o.1 

2.1 
5.9 
11~5 
8.3 
4.5 

0.9 
1.9 
4.6 
2.5 
0.9 

7·5 
6.1 
8.1 

10.7 
7·8 

13.6 
17.0 
27.0 
23.8 
17.3 

o.s 
).2 
3·9 
1.9 
o.a 

20 
34 

108 
16 
54 

16 6.0 o.s 7.4 0.9 5.3 16.2 2.8 88 
8 
9 

10 
20 

5·3 
5.6 
s.o 
;.o 

0.2 
0..4 
0.2 
o.t 

7~5 
20.5 
5.1 
2.2 

3.8
14.2 
3~1 
1.2 

2.8 
2.1 
5.5 
6.2 

14.4 
34.3 
15.3 
11.2 

1.1 
1.1 
1 . .4 
1.2 

13 
18 
17 
12 



light ud "temperature variations, 

!hs rno1eturo .rete.~ed at ~.1 &tmoaphere tenllion ae deteJ'Ililwd 

on .eaoh •oil and the . mo~at~re oontent ot the aoila adju~ t o 85 pep 

o.n\ of the val~e by &d.cU.ti<ma ·ot -d1.-tilled water. · nouah q~ 

sand _. added to the ''"'tue ol the toila , in the oanl to 1. U11ttotm 

total weight ot nine pQ\U:I4.&h !he 210iature oontent. ot the aoila 1iU 

perlocU.ollly rea;or.a b1 a441~1ohl ot Unillea water to brlne ~ 

weight up 't¥o nine pounde. 0·-tt without drainJ. ..-. el1'1Jla,ri , to pre­• . . 

'f'8nt leuhillg of nutrS.n • ~ A &l ..t tulMJ •• S.naertod in'tso -.!1 ou• 

at the time t..~ey . Yete til;tri 'lfith eoil., to ch.U:: against OTe,..t•rlrJ& • 

Willo olowr .a aeec1ed .Karon 2, 1954. WNJn the ••edl1ngf! .were 

put-hlng out thoir -.oond tr:t~li•te la&Yee , thoy wore thinned to alz 

planta per oe.n. the tlrst outttn; •• mac!e Ray 18 'liilc tht oltfftr 

..., 1n halt blocm • . Subseque.n'b e.'U'tt:Ln&• weN made at thre i;o •1x- · 

wak !nteNala lhpendin& upon ttl$ nLte ot g1"01t'th. 'he tenth and 

final haJTeet •• -.de on 4'uuary 14. 1955· Atter tb.it tiDal ~•ri 

&. I"'ota •re NnOY.cl tt"orn ~ oil .and toll sample• Wft taken. AI 

~ orops and roota are ~eat.e\1 tlay were. oven-drie4 at 700 0 ., 

•lgMd, g~ in a W1ley XQ!.ll , CIA analysed tor otas11um. tu 

plant mat rial from two .replioationo ( ie • rep• 1 and 2, 3 ·an4 41 5 

and 6) were oompo8ited -tore 1J,el4 •1&hta an potualum d•t.mb:la,.. 

t1qns weN ud.e • lote• were· apt on the 'im• ot ths .-pp•razw• ot 

pota••i\11\ 4et1oienoJ aymptoau in the olwer in order to aaerialn a'\o 

1Jhat lev~l ot pota••lum 1n the plant uteri~ thU 4ets.o1enoy aymptoa 

001Jurncl . 



Plot analf!•• t All potaaatua d.ew:rai~~a~ou wn ...U wtth • 

B..Dall Jlodel I tlue photCIIleW.r. A.ul,.aea ot all plu.t •terlt.l WM 

.U aooordiDC to \M meitho4 ot .lttoe and fnog (5, PP• 22~) b. 

..ntob. ~ '"Ui\4 plant •terial ia ahaken tor ou hour wlth 100 ml ot 

2.0 normal &lllllo.Dia uetatt-0.2 •orul -en•-'-* ••••· t11te!'H 

into 100 a1 TOluaet,ie fi·alke., Jld. to TOlUile, an4 the pcr\&111\a 

•on-nt d.etel'lld.Hcl OZl 'the n... photometer. 

•oil an-"z•••• ._._..,1• pow11a wu 4HimS.Dea '-7 MUlliS 

10 cnm• ot •1~ ao11 wl\h 100 al of neutral; aotll&l .-ord.UII 

uetaw tor one hO\ll'e l6Uh1i3& wl~ m additional 150 Ill ot a.ao:a1a 

.oe1;ate OA a luebuer :te.nel, Mklnc 'o a total Yolue ot 250 a~. aa4 

4eiteJIJdnln& potuatua 1n th• nuae photometer. 

fh4t «dnot1on with n!trlit M14 wu Mde aooo,cllng to the pro. 

oedure ot Prt.'Ct ud ••• (!8·• PP• 1-4) 1iL wb1oh a.s ,,.., ot d~ 

aoil are plaoecl in 100 m1 b-.ok.n, 25 ad or aoJIII&l n1tri.o u14 adW; 

ilhe be*el'l ocwerecl wt\h W&'Mh &la•••• mel plued b a oona:tut 

MlnperatuN oil bath at ll.J• _C • tor 25 lldnut.a. thla extlut _. 

'Wlell t1lt.re4, -··4 wl11ih o.l ao..l n111rio •14, Mel• •o. -volume 

ot 100 Ill and a aliqu~ put lD ,._ tl._ phot-..1ter. Potualta re­

leue4 by the uicl trC11A noll-.hangea'ble torma _. d&loulaW by 

•u'btreetlXJC the aohazteeable potuatua• 4et.l'lal.U4 pl'W1oual:y. troa 

the total potaaaium ext...,tea by th4t n1tr1o u14l. 

hoh&ngea'ble oal~1um ad uanellua ...... clewrwdntd with the t'l­
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photoM1aer em 'the aue extrMt uaecl in detel"'lining aobuee&ble potal• 

alua. lxebueeable bfdroc•n •• 4eul"Jl1ned 'by lhaldng 10 cru• ot 

air-cl.ry eoU wlilh neu~ ~oftal bui.ua ••W.w tor 1 hour. lMOhbe 

with &dditlo•l b&Pia uetate on a luobur tuDn•l a1Ul tl~rati.rc the 

leaoh&w w1th 0.1 :aonal eo4tua ~4• ua!Dg phenolphthal•tn .. aza. 

1n4ioator. 

CatlOD. ••bee• o&pMiv aa lneraine4 aeoorclblg to the ••'Wlo4 
ot Sohollenbercer and lblon (47, PP• 1.4-17) with o~ln iaoelitt.attou. 

Tellth ZlOJ"II&l h~hlorio &old ,... ueed to 411plloM imo UUIOU1a s.n.. 

lteU ot eo41• ohlorl.cle and the 41etillate o-sht he. eaturatecl 

bor1o &Oicl lolUtiOD aM 1d.tnte4 ,S.th etalldard IUlf'Unc:t aoid., 

AYailable photiphona •• 4etem.1ne4 uoordi!Ji to the aetho4 out. 

1~ by Olaen et al (31. pp • 12•16) uaiDg IJodiUil 'bloar'bcmate aa the 

•nrao~ eolution u4 MtertliD1DC the pha.phoi"UI ooloriae~oally 

on a Genoo pho-lome'ber. 

!he p1l '• ot '\he •oil 1-.ple1 •:re 4awl"'l1De4 w1th a glul 

•leetrode on a aaturaW paa·t. tha' bat ttea allow4 .._ let tor an 

hour w1th oooaa10D&l 1tin1J:2c. 

http:tl~rati.rc
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A aumary ot th greenhQUIM oropp1Jl& ~ta 1a pl$sented in tabl., 

lit and lf• ful• III giTet ~ Yaluee in PP2M o~ (pound& pe*' 2 

million pound• of aotlh tor e:qluuJ&n.ble potuaio betol'6 ,an4 after 

•u•dppillg, oh&nge tn ••hMC...bl• potaflium. 4UJ"inc OI"'ppfne. 1;ota1 

a.ount ot p~aaiw .cmtd by eropp1D&, potualwa re1•H4 t.rciJl a.on• 

.-h&Dgeable tom• 4urli'Jg eroppin&, anA the per o•n\ of tb.• to~ 

potaaai~ 1"ern0\"''d ~1 cropping ccD!.XC tr<111 ~b.tmgeabl• and ~~ra.tel;r 

-&Yailable totme, tm. ount or pot.s1um relft.Hd tram noneal'w:l&•• 

•bl& torms duzt!ng ozoopp1%C wu cb~ lty wbtl"Mtill& -&h~ deorea•• 

in exo:b.&Jlg•able pot&~ai~ during ozooppbg tl"Oill the total aao1lllt 

I 
ot p&'taaaiUii Pei!IOW4. lr.r Ol"Ol)pf.Jtt• f&ltles Xlll#" XU, and. Xf 1n t~ 

eppendix H.'et 'the yield ot olor~r at e•h haNest, per o•nt pot&•• 

aiUIIl in clonr a-t eaoh hA1'9911:, and •umulattve up~ ot potaea1a 

by the olcwer. 

!he aoUe oontUn,ed an e.To~e ot ~S p01lnd1- ot ._baxJ&eab1e 

potaadum p•r aore, l"'l.ll&ing h<a 68 to 950 pounclt.. Dur1:1:lg oroppillg 

the uo~eable pot&lud.Ulll level de«JH&ted IUJ: &V$r&ge ot 239 p0\m4t 

per aore• to? an are.,.ge l"Gcluotton ot 6o per cent. !he olcmtl' re• 

mcmtd an average or 556 pounds or potaadum per aore, Y&eyb:c traa 

80 to 1400 p()\UldtJ ot 'tbt•, tram 14 per o~t to 100 pel"' oent. Ol" an 

o;reragQ or 56 per oent, was ..-leastd tram nonaoh&Dgeule to~•" 

the 41ttereDDe la the aount ot potue1a I'IIA!)rid trca -.. aotla 'by 
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!able UI. Chuge 1n exahug•'ble I cmrblg growth o"t teD ou~a ot ol09"er 1n the c.l'hDhouae, -· 
oaloulatecl rel••• ot .I troa JlOiles.o-h&Deeable tol'td., u4 aouroea oZ I 1i:abD tap bf the olo-nr. 

Soil 
Buhgl•l ...........letore 

!otal K 
IIIIIYM bJ' 

I nleue4 tJoca 
...........1. 

Sourae ot I ,._.eel ~l!& 
J&&il 

ao. or-opp1Jt& 
wr 

OI'GppUc 
Pnll 

4urbiC 
•l"CCIPP!IIC 

•ronlll& 
P.P2Il 

fora 4vlltc 
eroppb& 

aoJ:uuc-.ttle 
to!M 

..UaiaelJ' 
.antlab.le 

PP2If .PP2Il toa 
1 
2 

' 17 

950 
b88 
162 
712 

210 
194 
138 
200 

7bO 
294 a. 
512 

1371 
1160 
224 

lWlo 

6)1 
&66 
200 
888 

54 
25 
11,., 

116 
75 
89 
63 

lB 688 234 kSia. l,a"T 933 33 67 
19 112 132 -20 2le - 269 0 100 
u 
l2 
4 
5 

562 
238 
571. 
62b 

205 
125
156 
189 

'551
113 
1&18 
1,3; 

1232 
2J5 
567 
572 

81S 
122 
liS 
13? 

29 
48 
74 
76 

11 
52 
26 
24 

6 88 116 -28 8<} 108 0 100 
7 

13 
14 
15 

.la24 
824 
350 
112 

l1Jl 
193 
128 
122 

283 
631 
222 
-10 

b66 
132 
305 
l20 

183 
101 
83 

130 

61 
86 
73 
·0 

39 
14 
%'( 

100 

16 J62 118 2!14 348 1~ 10 30 
8 
9 

10 
20 

126 
288 
16k 
lo6 

122 
213 
11.8 
1~ 

4 
75 
46 

•12 

u.s 
~ 
184 
88 

ll.4 
171 
138 
12! 

3 
30 
25 

0 

91 
10 
75 

100 
.l.'f'e'np ~ 159 239 556 311 lt4 56 

• POUilCIAI pe-r 2 Jd.lUOD poumia ot aoll. 

!1. 



taltle IV, bolwtg.Ule I 'betoN aD4 an._. orapplJtc ad. K 
eatruted by 00, to.. 10 ••.ll• ue4 1D greenhclue 1tuq. 

I 

,~. ho!'!!l-'1•1 • . . . ' . I ez11Note4. p~
I oil Before Itt.• toii;i ... ltt .o. oroppiac OPOP»ing PP2If avul.U1a 'I 

PP211 PP2II PP211 

1 950 210 '27LO 1190 

2 ~ 194 2500 " 20la 
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llolt ot the Oa80.U 1oUa were •4ium lD ezoh&g...ble po~at.a 

and low in potuat.a relea" • lo~ .-oh-ce~le pnaalilUI. an4 potu• 

et:ua releued by mtrto aoicl ci.Mnue4 wi~ depth tdth the latter 

cleoreulng to a leaaer M&N,•; Jpbaneeable potual\llll ~ t:r•. 

120 to 450 pouncla per &oft Nl4 potu11ua Nl••• from 186 to 650 

!he OlJIIPie 1o111 tram coluabla ooun'Y •••ns•ct hl&h in e:xoh&nc•· 

ule potu•l• and ae41a bl potaa•l• releue • horea.ao 'W1th depth 

' 
vu not •• pro.oune.a •• ln. the Ouot.de aotll • Buhug•ble pota..­

atum N.JC•4 tr- · ~ to 624 pOUilCie per ure u,d. potuais releaae 

tr• 268 to 10'0 poa.da per aon • 

A. hilh peroen"-1• or the IO'Wll aoll• wre hi&h 1Jl exohangeable 

potu•tua ad aedlua ia potul1-. re~•••• kDhue•'ble potaa11ua 

4roppecl ott npiclly with 4ep'tlh but p.U••1• Hl•a•ecl by aetd cU:cl -~ - ~ . 

cleore... Deady U aoh with Qpthf Jzoh•nge&ble potUiila I"Up4 

t1'011 124 ~ 850 pound.• per Pn an4 pCJtUd• nl•u• fro-. JSO ­

876 pO\Dlcll peri Mi. • 

!he .Amiv ao11~ in 'l'aahbcton Oounty nre -.41-. to h1gh h 

ezohau&e•'bl• pot.aei• -.mt all ot the auplea ""· hich lA po\aaal• 

.r.leaae• lubang.Ule potuai1111 4etnaaecl lliehtly wi. th clepth but 

pot.ulium re~aH inareued al!.ghtl7 w1 th clepth• bohangea~le 

potaa1iua ra.ec1 trca 176 to 500 pOWtda per ~re an4 potuaiUIIl 

relea• tror4t 880 to 20W4. pound• per &oN. 

Moat ot the Yill..t'M aoil• •re high in exohag eable potuaiua 

http:horea.ao


with the remaining onea talUn& tn'o tb llriiwa rage, POU.•aia 

.,eleaae wu hi&h 1D all auplea, theN •• a 4.o"a"·in exehang•'bl•. 

pot&aaiUll 1dth clepth .. p~liD "le&H lnoft&aH W1tb upth &I 

in~ .Amlt)' aoil•• k4hanc•ol• pot-.ai.Uil rang•d trcm 176 to 6oO 

pouad.a per a.o" an4 pot&aa1ua tel••• troa 820 t-o 17.56 pouacta per 

""· 
-:euly ali the otv oila in Ienton County wH high b 

exohangeable potaa11~ with only a tew b•lng ln. tba medium nne•• 

Potaaaium releaae •• lli&h· to• aU ~lea • Both e.-hangea'ble 

pot.aala ucl potaa•i• nluae •re quite unttors with .pth. IJt. 

ftD&e in exoh-.spable pota••S.• -.. trca 196 iio· 474 pouncia 'per u" 
-

and that tor potust\81 telea.ae from 86o to 2556 pounda per ·aon. 

leul7 all ot 1lhe W'lllt.Mtte aoill in Bell'\or:t Oount;y were high 

in eahu.ge&ble poisualum tUl4 .t1 wen latch ln pnaaaillll rele&M. 

~u-.e&ble potaaaiua .. wrora With 4epilh wl.1th .. alight cleo"... 

in poW.taia rel-... wi~ dqth. 

fhe ~oa aoila w.re low tlo •41ua in exohange&ltle potud.• 

in the surtao• 6 ltJehea and adlUll to high h the other Wo 4e}l1;b•• 

Potaad.ua relea.. •• •41ua to high. ho~...-.,1• potaadwa s.n.. 
oreaaed with clepth while pobaaaiua Nle&,. cleona•• alis,h'bly with 

depth. J•ha'bgeabl• potaetia ruc•4 troa 1:?4 to 350 pound• pe.l' 
' 

aore ana potueium t leaae trcm 300 to 1~56 pO\md.a pe:r aoN. 

lfot all ot the aoile pi'!IY'ioualy upped. Olyllp1o in Ieaton Coun'tJ 

"" aow oonaidered to be Olytipio,. Cona~e~ly. ihe aaplea are aoH 

variable in bot ~heqollbl8 pott.ad.wn a.nd al4o 1n potat~t1Wll 

http:Potaad.ua
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releaae imu aey ot h o'\Jwr aolla •~eel. lsohueea'ble po••l1ua 

ru&e4 troll 196 to 232 pOU!Ula per aote and potudua rel...,. t~ 2'2 

to 2590 poa4a per aon. thq were Mcll\a 'M hip 1A aoh&DC.Ule 

potaaaia aad. lCIIf to hiCh lJl potaa11u. al...... IMl\aDcealtle potaa­

ala clicl Jlot T&J'7 W~eh wi\b f.ep'h wb.t.l• potaaalua rwl.... 4tor_..4 

flwl"8 wa1 a taderaey tor tM po11ul1• releue Taluel to be ao,. 

ohai'IIOwrla1lio ot 'he aoll ..1"1•• •• tU -..h-c..-1• p.._aaalua 

ftlu••• !he •'anUI'd erro.-. ot the ....-, •qna•-« bt p.,-oent, 

••raced 12.3. 9.6, &D4 10.1 tor 11111 ...haz&.Ul• po*li• ftl.•• 
tor tu o-6. 6.12, aD4 12•18 beh clep1me, re1peotinly while '\hoae 

tor potaa1iua nl••• wre 8.1. 8.1 .• and. 9.4 111 the • .,. 01'4er wl~h 

wre aUll lCJWer, 'Qlng 7.9, 8.5, aD4 ?.6 tor the o-6, 6-12, a1l4 

12-18 b.eh cleptha, re~peeU'ftl7• !hla teD4eDDy wat not onainent 
I 

table X clna 1lu U.nMP oornla'\ion ooettioientt tor aome ot 

the relatlonahlpl 1uolft4 1n the --· Whlll. ~ auv1•• ·~r- all 

100 11tea tn oonli4ere4, \h4l o01'1'e'lat1on eoeffloiell'l h•• 

._bangeule pO..tiua u4 potuaiua rel•..• wn ln. lor '\he 

o-6, 6-12, and 12•18 1aoh cl~thl the oonelatS.on ooett1e1etnl wn 

0.,301 0.45, t.Dcl 0.2C} reapeoti.Tely. lheae TalUII lqu&ftel are 0e(91 

0.20, eel o.oe.. 11hioh ...... ~hat 1;M TU'il.tion 1D aehan'eable 

pota181UII or pot&aaiua rel..... ,.,. OJtly •••oe1&1Mul tra 8 to 20 

peroen'b with ftl'iatiO!ll· 1n thAI other. the•• 4ata 1J.Ml1oate the 

exohulgeable potu11ua &Dd pota111ua releaM -wear to 'be a amnh&~ 

http:oonelatS.on


fable 1. , Ll~r ~orr.lation ooett1olente tor lD41•at.4 
nlationahlpa 'MinrMn aoil naplel .troJt zi&n4CIIly ••leoW eit•• 

lle1a-tiouh1p ~ &D ·12-18 
laohea iaellea iDobe• 

J•hu.c•'ble I Tit I n1~.. 
All Iolli · 

Aa1ty ••r1•··~-....h1qtoa c •• 

Allit,' ••n••....aentoa co, 
Ca•ad• aenea.....Ooluabla Co, 

a..ytcm aeriee.-ae'on Oo. 

OlJIIPld eerlet...Ooluabia Oo. 

01JWP1o •••te•-Bmon oo. 

Powell ••riee.....Oola'bia co. 

lfill...tte. ••1'1••--w...htnctcm co. 

-o.J4 

o.t4 

o.60 
0.81 

O,Z'f 

-o.25 

0.45 

o.86 
o.22 

-o.sa 
-o.()J 

o.se 

0.$ 

o.5$ 

0.81 

0.17 

0-47 

R ·P'" 
12-18· 

ID!&S!!bl•! (All Iolli) 

I ~ rele... (All eo11a) 

ror all 10111 (98 4.t.) r • 0.198 at ~he ~ 1-.el 
• • • · • " r • ·0.258 at the l% lft'el 

Pol' ln41v1dual aolle (8 d.t.) r • o.6,2 at the 57( lwel 
• • • • • r • 0.765 at the 1~ lwel 



t.DAepeDtlat ot euh other. !he Nl&tiOJlthif 11.-.-. •aon.ncMble 

po1aaa1a uc\ the po-.et• nl...,e toY. 1D41rill-.I •oila Yt.rle4 ooa­

aideloably,. 'tu oon-eldtott ooef'tloienta. toa- · ~ rela1110111b1p Z"USiDI 

tra -o.ao to +0.86. fbe ~· lol~• .iD.1rUh.J.Da\on 00\ldyw..- ttbl 

onl;y OUI in Whioll euhaziCMbie poiraaaiwa ... aipltia*-ntly oonela~4t4 

with potaaeiqa "laaae 1Jl ad-trio ao14. In the 12-18 !.Mh depth ot 

~ 0••"• ~oua there..•• a •i&~tleaztt. •c•""-•e ~on.latton. be· 

-..n · 'tlheae uluea • 

~ oonel&ttori ooett1o1ent tor euhlltl ••~1• potaawlUII ·bl ~ 

Q-6 &n4 6-Ul inoll clepthl . •• o.87. tlhile i;hat' tor •• 6-12 ... 12·18 

imh 4•p~ -· 0e93• f~le Y.&l,_l IC!}u&Nc\ ve 0.76 U4 0.86 111h1oh 

•PI ht a •uul'tUJlt .of .-hecealtle poia1alflll ia tbe o-6 laoh 

cleptb aooOUDte4 tor 7& peroent ·ot ._ ftJ'iatlelll ot .-hang..Ole 

potu•!.• in ~ 6-12 lnoh depth b4 that 1dle .....UN•nt ot nohailge• 

a'blt pota111a 1a the 6-12 la.h depth uo~'-4 tor 86 perotn\ ot 'tM 

ftJ'iation ot .aoheceable P••••1• 1n the 12·18 1Mh U,th. 

!be po-..ala "ltaae nJ.••·• tor the three 4ep~ "" b.tchlr 

eo..,•la'-4• !he ooettloitll~ ot ooft"'latlOil be-.en the 0-6 &114 6..12 

1mb. up"bu .. 0•94., that "'"• the &.12 and 12-18 1Mb &.pthf 

0.,90, ucl that~ th• o-6 and 12•18 lntth depth• 0•95 wbioh in• 

cU.o••• a high ctecre• ot •ouruyia pntio,.1on or Pttu•1 relit... 

to~ i;he 6·12 an4 12·18 tnoh Mpthl troa tba\ ot the o-6 h.oh up'bh. 



none:u~eable toi"JU br m.•io u14. and th(!t total pGtats1Uia in tu 

Ditrio u14 extrut tor 26 profile aamplea are ehon tn. fable XI. 

figuNa 13 1ihrou&h 17 11luatn.te 'bM ohaq• in thee• ftluea with -upth. 

In Powell profile lo. 8~3-ore-26.2. Figure 13. -.ohqeable 

potu•1um deereaee4 with depth ti'Oil 186 poun4a per aoN in ilbe. turh.oe 

to 106 pcnm4a per MN in the 45-60 boh depth. Pat&aala nl.Ate.•• 

4MrM..d traa 414to 318 pound• per aore. !U" app.vt4 to be ·• 

41*0ont1nuitr ~en the 112 and 13 ~ison•, aeoorcling to the 

reeults ot Jd.neralog1oal nu41ea reponed by .Uaande1" et. &1.(3. P• 4) 

and potua!.u rreloue 4rwpecl ott ocm•1denbly in heiJ horizon 

(33"-45")• !he preeenoe ot profile cllac.ontinu1'\ioe wu bulioatecl bJ' 

abl'Upt e}W)gef 1n aobulgo eapao1t,- and/or the 41ttrt ut1on ot tm. 

ftr1oua Jdaetala 1~ adju•nt horlaeU • 

!he Y&luea tor •:mhqtable potaalla aa4 pnt.atba nl•••• 4e• 

oreued. with clepth in Pow11 protile lo. '"~' ND&iDC b-oa 

226 to 106 pounds pet aon tOl' uohe&eable p<7\unum u4 troa 454 

to 286 pound.• per &ore tor .P""*d• releue b)' Jd:trlo aolcl. 

!he third. Jtowll proAl•• Jo. 85J...Ore-26-4 oontaiUd 1101'9 

cobtngea.ble potassium am allo aore u1d roeluteable potuaium tball 

the oth•r two :Powell proftl"• •apeoialq in i:h• upper 15 IDGbes. .lt 

~ie polnt bo~ uohalgeable poiluaia .a po-.&d\dl NlAt&..cl by 

n1tro1o tuS14 di"Gpped ott eonlict.r&bly. Aainorean in potataia H• 

leate by Jdtrto aoid. ooeu.l"tH in~ •a hof'UOB (a,•.35•) whioh ftl 

~parently another profile cU.toontinuity. 

!be ezoh&'ageable petuaiua and pcrlluai\lll 1'91-.M by aoid &lao 

http:11luatn.te


fable Xl. EabaDCeable 1:. I rel...ecl h-ola D.CJilUOhareeable to'IUIJI by ~ u.d total 1: 1a 
~ •ztJ'Mt in profile ample• (1: ap...-.4 ill PP2Jl) 

Juhalc•ble I' Nl.... lfot&l E lubue.Ule Knl.....a fokl & 
It b700, I by~~ : ..~ 

853-<>re-26-1 s~ 
(Amit,'} 0-4 186 350 536 (Powell) o-4 eoo 688 11&88 

~11 162 358 520 4-15 .51.0 ;56 1~ 
11~16 98 342 4110 15-23 182 122 ~ 
1~19 '84 294 23-35 138 8~ 968 
19-29 150 3o6 35-52 114 730. Slab. 
a:J-}8 178 = 568 52+ 118 5JO 6la8 

m 
3~ 122 584
W3-68 lo6 6o6 712 '"-or.-5-1
6s-ee lo6 lA6 $52 (Cuoa4e)o.2 1000 b8& ll&B8 

2-8 324 452 it6 
85~26-2 6-16 178 406 584 
{P~ll) o-5 186 L14 6oo 16-27 142 lt26 568 

5-12 170 }82 552 21~ 114 374 488 
12~ 154 ~ 552 ~1 114 294 ~ 
20-3~ 126 ~ 568 61-75 130 294 !A

106 bl4 ~ ~ lo6 316 424 8~ 
(nola) ~ 170 330 500 

8~26-3 4...1o 1o6 ,318 424 
(Powl1) o..lt. 226 454 680 10.19 94 314 . 408 

4-11 138 ¥a 6oo 19-26 98 'Zl8 T/6 
u~ 138 ~ 552 ~ 150 .226 ,76 
~29 11.4 406 134 194 328 
29-Jl> 96 390 ~ r:~ 130 198 328 
:36-So lo6 ,a2 488 59-71 110 154 26fJ 
50-70 106 286 m 

~ 



· ~-.bl• n con•t. l&ehanpabl• x. & 81--.4 rro. • .-.hUCeabl• ~ 1Jy ~ aD4 wtat a lll
B1'9J. -fttnet ·1• protll• auplea. (t apNINd. lu PP211) 

Jxoh&n&•ble & :releMe4 total & l•bnc•ol• E ~1_... · total :J 
tr by ~· :=t c by BJr<) !:t:t 

S5J~re·s-3 
{Tlola) o-;.3 

~ 
943 
~~,, 

1h6 
86 

102 
130 

294 
274
JSk 
J-26 

bbO 
360 
456
h5& 

.w'-' 
i;..;.lJ 
1~18 
ls-;.!6 

·864. 
664 
'564 
~ 

1716 
eooo 
1980 
1932 

~ 
~ 
'2~ 
l!bl6 

J~$ 
ks--61 
61-61 

130 
110 
98 

290 
$) 
262 

lt20 
560 
360 

26-36 
J6..6o 

1A 
:516 

~~ 
812 

].~ 
1128 

~~·~·(c..-.)o.;., 
;J-12 
l~ 
e~ 
~ 
49-63 
63;.79 

6J6 
Ll2
Je66 
130
114 
102 
98 

760 
684 
702 
646 
582 
594 
·518 

~ 
l(J)6
968 . 
776 
$6 
/:IJ6
616 

~ 
~12 

12•13 
13~ 
3~J& 
~s-6o 
60-90 

~ 
~' 
~ 
~• • eeQ 
284 

91.14 
1152 
·616 
624 
·656 
5211 
988 

1328 
1;528 
1000 
968 
952 
eoa 

'1272 

19~ 
81-101 

94 
98 

)46 
326 

~ 
!tl4 

Wil~*-
, . I a:ta 

10-21 
684 
S1t4 

2196 
1976 

286t 
2520 

21•32 

~ = IJo4 

1816 
12l.eJ 
13148 

22La 
1'n2 
1752 
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:r.Lgure 13.Di.str1but1on ot exchangeable 11 K releaaed b7 InfO) md total K in HlfO) extract in tbrM 
POW8ll profiles 
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853-0re-S-4 Cascade 

ED":hangeable I designated bT~ K releued by HIOJ bTfm!ilWil 
Total K in Hl«>J extract by ~§1/!i!i!!!!l 

Figure 14.Distribution ot exchangeable K, K released by HB03 and 
total K in HN03 extract in a Cascade profile 
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Exchangeable K designated by~ 

K released by HB03 • • f!Wl!Uid 
Figure l.Sl>istrtbution ~ exchangeable K, ~ released by HH03 md total I in HB03 extract in a 

Dayt.<:c and a ·Cascade proi'Ue 



K- PP2M I- PP2M 1- PP2M 
0 . 200 400 600 0 200 bOO 600 0 200 bOO 6oo 800 

\ . 

S$.3-~$-2 Viola S$.3-~5-3 Viola S$.3-~26-1 Aaiti7 
Exchangeable K designated by~ K releas~d b;y HNOJ b;y (::::::::::::::::\::J 

Total K in HN03 extract b;y @#tU)J 
Figure 16.0iatr1but1on of exchangeable K, K released by HN03 and total K in HN03 extract in Viola and 

Amity profiles 



ro+--------------------------------------------------------------------------­
Amity Willuaette ' 

lixchangeable K designated byE§ 
4 

K released by HN03 • • 1:::::::::;:::;:::::::) 

Figure 17. Distribution of exchangeable K, K released by HN03 and tota1 K in HN0 extract in an3Amity and a Willamette profile 
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4M...Ue4 Wi<bh 4ep~ bl ~ Ca10.0 prot11e Bo. 853..0re•5-2, PS&un 14~ 

nnglrc t'I"OIIl 636 to 98 poUDd.1 per aore tor u:oht.xg.Ul• potua:t.ua an4 

780 ito 326 poWlda per aore tor pota11ia nl••• ... !he a1neralog1oal 

uta 1Ddioate4 a clilooldhu1ty 'be-.en tM 111 ancl ., hor1aou bvt 

there wu no ,_..ll •hue• Us. el~•~ ao!w:l&••blt potaetiua or pn.a,­. 
s!• releaee •' imla potnt,., 

In the Caeoacle protlle lo• S"..Ore-,_1, fig\l.N 15, ••han&•ble 

potualum ••·TeJ".Y hlp ln tlw tvftoe Wo !J:I6hel bu1J ct.c»NaMd. 

~D4oualy1n 'the next horiaon., Bxoh&Jlgeable po'tl!Uai• range4 

b"<a 1000 pound• per t.OI'I 1». the arttoe two U.ohe• to 1)0 po\U\de la 

the 61•75 luh 4ep11b. Po-..•1• "~.... 4Mreue4 t:r• 1&88 to &&4 

pound• per ure. 

Profile lo. 1.5,-or.-0S-l, tol"!Mrly mapped AaiV, nr1e4 tJoca 

186 to 1o6 pound• ot aohclc..:bl• potuaiua per aon -.tth clepth. 

!he Taluee tor pot&111tD nlean 414 D.ot' cleo...... <ftth depth aa 1n 

i;he other protiles bu:t tluotuai;ed 1n the 41tteNilt horia011.1. loth 

aohangeable potueiua an4 p$1eiwa releaH teoreued 1n '"'• "ala 
and. ~- boriaou (11•16 u4 16•19 l.Mhea) &Dd iDAre&aM ln. the •n 

horiaon again. !hen wu a l&JC• la.oreue ln pot&Hi\11 ,.1..,.. by 

ao14 1a the clc hori1oa (,Q8•-66•). 

tn 1'1ola protlle Bot 8!)3..0re•5-2 euhqeable po11Ueia cle• 

ereued 1n the .lzs ~ Aeac (10"•19• an4 19..·26•) horlaona an4 

iDol"eUed agaiJl 1n -the 'ac· Potuaia reldae4 4eoreuecl grU.ua117 

w111h depth ~iDS t1"G'' '30 ~- 150 poUDde per e.ore. !'be ainera• 

logioal data ind1oated a diaoonilinuity between 1;he -'! and las2 

http:potua:t.ua
http:u:oht.xg


,_ Tiola protile l'o. 853-or.-;...3 _. T•J!t •t.atlu Pitept ~t 

potue1o releue did not drop ott .a• -.h wl~ 4ep~ ranciD& troa 

294 to 262 poun4• per un. 

hehanpaltle po,..•S.• b. \be ~ p:rottle, tlture lS-. U. 

•H&•ct in tu 'a horl.•• (0....13"), Uoroeecl again 1n the •a an4 •• 

t&1J"ly oona11Wnt d~ to 80 iDobee. Pootu•iua "lea•• by ao14 

4eoreaae4 1D the t 2 anA IJ horiaona (13"..,S•) u4 iaonaH4 o~· 

tlclenhly a&&ln ln the a1 ho:rison (6o•..so•) U41o&tl!lg a 41tf'ere•• 

111 .the ua.clerlying mater161 at that depth. 

Bfth excth~ea'ble potu.S.• u4 potaaua H1e..- nl·t~.ea in 

the WU.laMtte eel Ald'f p.-oftle•, ftpre 1?1 wre aaoh higher tba.n 

b. the other pPOtlle •up1•• behaus-.'bl• potua1ua f'U&ed t~ 

864 to 316 pouadl per &ol"e ln ~Amity prot11• tUid 6841Jo !A 

pOUDdl per Mre a the 1111l.,.tte prottle. thi• cleor.ue ._ qu.1'­

Crdual w11h 4ep'Wl 1d'bh t• W11laM"• 'bebsg Mcher at tM 6o !DOh 

~epth. Poilu•l• rele&ae Tt.lu.• reD.~-' troa 1716 to 812 POW14• ,.r 
aote la 1lhe a1ty prottle and 2196 • 13118 pOUD.cll pel' MN 1n thf 

Willulett.. !be '"atea't 4eore.,. ill potualua rele&•• 'ftlu.• 

ooourred 1n the C hOI"bon tn both protilee, ~ taohea in the 

Wtt ucl 32-60 i.Mhea, 1n tu W111-.ett.. PotalfiWR relea.. 414 

aot 4..1'&.. u aoh wlth clepth .b the Will•-"- prot.tle • 1n tu 
Amity. 

http:cleor.ue


In tlt . c~ouM er~pl'fll trtal. the oloftl" on thre• o! th• 

eoil• (Jro~ 6,. 15, .Utl. eo,f d .l . 4e~wd han loeas Nld. voloaio •h) 

eMlbiteA po-•tma 4e.llot.-v 1,mpt~ by.'~• ..-Q!ld ban'fat., .. Jluto 
1 ," - ' • ' ' 

t~ toUa oo:o~4. app,-.-.,tel1 o.llt\••·• o~ •~ge-.'ble ·pota•• 

alum pel", 1<» gtus~ ot e~il . tteto:re o~ping and .-.leaa4 re:la.tiv4tly 

lO'II pounta o't ~b,an&e-':le P~•i.um; «uring $ropp1ng • .~. 

app~Ge ot poW·e1Ul!l 4$ttc!.~ ..t<mle •• aea~i•'bt4 ~1Jh ~ 

plut. po12u~t• oontt11'b >tJ:t · 0~ _., ,0"'10 p•m•nt u the ~'t toll:...­

tz,g the appeare;a.o• of ilht ,_,,~ •· If 1ahe \ills ol the ~~ 

.huTeet.- the olO't'e~ O!!t all of the floU•~ with tho eaep1;1on o.t l'o. 1, 

I, 11, 17, and 16.• •xhtb1W ,pn&•tt• ct.J'i"01~ fPPt<au• fiW•• 

tiTe •olla •n •U &a-. •o•tr• 7<'u.r or tnea •n 4•r!m 

t.,.. old -.lluYla DA ihe·.~•• ,.._ be.aal.~ reat.4UUIJ!.• fn••• flo'lll 

•" et!11 produoi.Dg vi;<'~utt;, ~~••nc el~r w.tthout pa\a•s!U~~ 

~tia:te•r ~to • at tb.&.... ot tb.. oi"C)ppin& perl~. '08 4-.,a, 1th!I• 

tho olcmu" ,on~ et ,._ o,..Gt' soila _. maki»g wry 11ttl• gf'Gifth 

·and 1"Gmorl.ng ••l'Y 11'htle &M.l:tlOX*1 potl.4eium• 

Soils No. lt g• 1~, lT_, . t41.d 1.8 nl•a.se' g_.e-.wr- 'llloutlt# of 

pGt•etJ!U!Jl tttJt tJ.OUXO~-'b~e tON.a ~!ftg C.i"'.PP:i.n£ tban 'bho Oil~!' 

•o11t• th• aoun<fl, ~t pota••t• Nn<rn4 by the olctter .t.n ten h&l'ft"• 

h'<~~ ••• •oll.a •• &leo etpltt~ly ht.g.he~ than trca tlw o'bher 

•otlt., 

!u aollc 4ertft4 ll'a l•••...voloanto ath (lch 4. St 6, 1, 1:1!1 

http:1"Gmorl.ng
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13, 14, 15. t.nd 16) nleah4 leta ~ 200 p0lm4t ot potu~i\11 P•~ 

ao" 4uring the o.ropping peft.o4• !be oloWl" N!lOYed e!gnitto.msly 

lese to'bal potaa11um ll'cm the•• eollt tban .ftoom the other ~U• in• 

oluclo4 in the nudy, A1•~4•1' et al (3, PP.• 1•7) .-de JJtitt.-alog1oa1 

at"Q,dies on the ttla.y ~tiott ot prot.U.e Mmplel ot the CuCM4e,. 

F~ll~ and 'ftob. f.lerte• tr• a1ihtt in ibis • • area ~ tov.ncl tna 

to b• low iA llioa .-nd tab.tt:nly h1Ch tn.Yemieullt• u4. fihlont.. 

$inoe both Tei'Jl\touUu ..-. ohlol"ite .,-. toi'Md .fliom a:lo.. by,....,. 
plaHment ot pob.ta.lum with other' ioua tM:•.s toll• .110ulc1 tan.4 to 

releaee rele.tiT'ely small ..-o:=t• of ~taealum 4ur'.l.ng onppillg. 

. Soil• Ito. ' an4 19• ~·. ~ty d WillUlette a oils frota 

lfaebington County, WN ht!tra:t41at• 1ft 'bo\h potaaliua Nlede 4urirlc 

oropping am &lao .!n the .toiial cmo\Ul:t ot potaea1 remow4 -,. 

oropp~ • . they dift•JI' tram 1:he Amity am lJ'tllallette totla in Ienton 

County t.n that the;y appeal" to be ·O~doi' aotlt 111. th aoN pzoots.le 

clwelopllftt axul .re mon b'!gh1y wa~Hd. there i ·• alao 1ib4 

posa1blltty ~hat theee 1 oila b&Tft ,.. tnfll.*lOOd 'by the a•me TOl... 

oanio aeh ~rlay u thoo-e ·• oila tn <JoltJmbia and flultllomah Oo'lUltiea. 

PN.t1J f,6. PP• lll•ll;) IQ'l• otbeJ'e haft expl.S.lled tJa d.ltteNM• 

1n po•••t• Nlea• tf'Oifl t""' bd111l&• and Al&b._ aoill on the 

bast• 'Ot degr$e ot ,...'bherl.ag1 the mol"• highl,. wea.thered loil• 

euppoaedly f'8U..t1ng aniller .-ount• or potast1ua .trom nonfnl'4han&-. 

a'ble totmt duPil!g C1'9enllouae ere19P~ • 

!he Dayton aotla, 'llhieh an planuole., released 1••• potualua 

during oropp-bg than their 4~e u•ooit.t.t .A11.i\7 and 1111--et'-• 

http:pzoots.le
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81Mo they &N poorly 4raine4 an4 lllOre bS.Chly wM<bhe~ th~ would 

tend to .-lea•• 1••• potualua, !hia 11 in ....-•eat '1d1lb. the retul'ba 

ot other lDYettl&"1ca• (36. PP• lll·US) and 16, pp, )O•JS), 

Ot the total pot&aalua ..-or.t by oroppb1c. 1.4 ._. 100 per.m 

_. clerivecl from JlOID.UOUngH'ble tora•- fhia further in41oat.a '\hail 

the potaaaiua nleaucl he n•uahc,e-'tle toru clurlD& oropp1D& 

playa aa !Jip.-~t z-ole ltt ••· po'ti.Uaiua autritioa ot pta•, 

e~eoially 011 tho• • oila bt.v1ng • 1• exeh-c.Ule potuatua lenl. 

!u CIOhaDc..bl• poh.atia leYel• in the aoila •tucHAa·cl •• 

oonred a widtlr l"ttl&e 1l1um "he aoila uaed 1B prerioua ·at\lcliea, 1M 

ftluee tor potaaa1ua rel••• tJo«a no111U8h&D&eule torraa cl\ll"i.Dg 

•ropptng aleo ecwered a wicler r-.• an4 •H b1ghe.r' than thole n­

poz-W4 in prwioua ll>rk. -there •• a cliatd.ixtt grottplng ot the 

potuaium relet.H Taluea, Por the tift Iolli derived trtll4 olcl 

allwi• and bualt ren~ ~·• Yaluea ND&ed trca 6Jl 'bo 933 

pou.nda !Ml" un ancl tor the pl..-ola azul •oila Wlu.llMd by Yol• 

oan1o dh troa 8J to 269 p0tmll1 p•to aen,.. •cme ot the aolle nucli.cl 

tell into the inwl"JIIII41aw ND.&• ot 269 to ~1 pound• per Mrt ot 

potaae1ua releaae. 

Balwlc.Ule po"-••1• 11etore oropp~ _. hichly oornlatecl 

w1 th the t~ po11&111-. Nmt'e4 b7 CJ"M!lllo\W• Ol"'PPinC (r> • 0.852) • 

Si.Jdlu relatiauh1pa were t~ ~ Pr&tt (~. pp. 112•l14. lehal~•• 

(45, PP• Jo-35), aJJd P...raoa (32, PP• Jo6-30C)). llo._...,., the 

oorrelt.tian ooettioient ••re••ln& 'he rel&tlouhl.p b•twen aahq.. 

able pot&111-. before oroppiq an4 1;lw Ulount ot potaaaiua releaH4 

http:nucli.cl
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llU"UlC ef"QPphlg _. yeey low (0.174) whtoh la k ac~t 111\h ~ 

nnlta ot o~r f.DYen1gat1011• CJ2. pp~ '~,508). llDDe ilhe .ajori~ 

of the 801.1• uae4 1n thil 1tuoy·wre 1ow to, medta !n potaal1ua 

rel•.. aD4 ainee ~ aehuc•'bl• potaaaiua l.Wela before eroppbc 

'YU"ied eaaa14erably, -. woul.cl _,.• ._a low e:o~latf.q ••ttS.01411t 

betwen ••hq•'bl• po\...1l1Bi betv• oroppbg aD4 po-..alua relea• 

trOll 1lO'Iltlahcgeule tol'U l»y oroppmg. the Yaluea tor ..baD&eal:tl• 

pot&aailJia after oroppinc ranged tMI 116 w 2J4 pomda "'" aore •ioh 

-.. IIDOh leal tbu tor n:o~ble potaaa1wa O.tore •row!ns 
(83-950 pOUD.da p•r .aore) and bulieatea 1hat the 4IZO!wlgeabl• potuaiua 

4ropa to a 1liJa1lna lwel after ln'beneiw oroppua an4 that th11 l~Yel 

ie 1Wlar tor MDY aoS.la r.cardle" ot the ln1"4J1al let'ela ot 

ueba~eable potaall'WI. !hie ia 1n ag~t 1llth the Nault• ot 

Boagl&lld u4 ltan1n (21, PP• 29•)0). !he oornl&tion o•ttt6lent tor 

the relationahip be-.u ...,halac-.ble potaaalua d po11Ua1la re­

leuecl tJoca nonuohqea 1• toru 4v1Dg oroppt.Dg wu Ot725, 8ohm1'ta 

(45, PP• '~59) eJ.ao toUDd. that aohaJ2Ce&ble po11U•l• ~• ., •rowuc 
wu 110re highly oornlatM 'With p<naaa1ua releue 4uriJJ& oropp!.Dc 

than -. a.ob.azceable p.-.•1• 'Htore oropptxac. 

be u.ouat ot po11Ua1a rel.....d ti'OIII. nonexebla.&M'ble toru t1y 

mWi.O a.414 _. hf.ghl7 OOl'ftl&Wd. wf.'fm 'tlhe &IIO\ID'\ Nl•aae4 bJ' &re•• 

hotl•• 'OropptDg {0.937) 111b.1oh beazoa o.at the t1acllnge ot pr.,.lw• 

1nftnlg•t10111 (36, PP• 115-117) and ~. PP• l2l<!il22). IY•n thoap 

tm. ao14 ~leu.a an ayeroap ot 2.5' tiua u •oh potuaiua u wu 

"lea1•d b7 gJ!'MDhou.. oroppinc. and uap11:e iJbe tMt 'that 1lhe 

http:oropp!.Dc
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tMOhanim ot the r.leaae or ·potaadum by niin-1c uid is n?t yEi)t well 

underst-ood., 1~ atill providel e. rapid etcl reliable •thod' tor ·evalu• 

a.tlng the r&la.ti'Ye ability ot 10111 to rele&.. pfttaaai\D. trom nan• 

PDhcg.able tom• durlng 1nten•1v. NenboUie eroppl!lg • . 

the ool'l"'la.ti011 oootf'toient 116~ total pota•ei\111 nm.crnd by 

~ :n.tooeeeive outM,nge ·or cs10ftr ·in the cre«lhowae and 'Wl• total 

amount ot potadsiUil· extraoted ·"Y nitrio Mid ·liU highly t!gnitiout · 

(0.9~). !hue it IIPP•" that the rela.tiY·•· amounta or potue1ua · · 

l'Dond by Ld~o olore~ in the &~• tr •oils ot the .-me 

geneftl obar.eioter1atioe a• tbeae ftudied her., oan be predtoted quite 

uo'Ufttely by extr.o·Uon With boill..tlg·, ttomal n1trio aoi4. 

·· In ~. ·t.tel 1 hO'Ir\99'$i"1 ~ ~rt ·1• a aon eomplb llitu..tion• 

hot~• auoll as· a rat1on, w'beoll o clition• that Wluenee the 

volume ot $0U .ran which pota•aiua .1t: aoi'Nd by plants, •upply ot 

tota.utUil 1n the tu'b.to11, en4. IUpply ot other nutrient• intllMHloe ..,_ 

a.blfOrptioo o-f potuaiura by plen.ta. ,or •o\U"ate pzediot1on -ot 

pDt&aahu remoril by pl&Dta u.n.d•r t1el4 eond1t1GP the.t& tutor• 

ll\tlet 'ba aeaeured and !n-oluclGd w11dt oh 1o.al eTalu..t1on ot the " 

pot.ali · tertili~ ot the nrlue. eoila. 

fh.~ owt ot pote.1dua P'QIIl.Wed in eix harve • •• nQ.rly •• 

highly <t()l'ftlated with the tott.l potaaei\8 ln tM ni'fsrio ao1d extrrMt; 

ae that !'IJl'IOV'ed 1n ten barnet•, the e ool'l"elat1on oo.trloientt 'ftN · 

Oe936 and 0.959 resx-ot1valy. these reaulta 1ndioate that tor 1o1l1 

imilar to the ~le in thi• tudy~ a ahorter O"PP~ period th&t hat 

been o01n1110nl.y uaed 1n prerloua studies le -.d-4aquat.. !hit 1a tu~r 



\om out by ime tut that -. pot&tii• uptake 1n 15 or tu 20 aoil• 

bad lwelecl ott to Yery low aaowttl by the e~th harw'••t, or 175 4&7• 

of •J"OPP1Dg .. 

Sinoe three barveata or alqrer iu the raoM.ouse would be •cane• 

what OQIIIP&l"&ltlo 1sO $be Cl"4Wth clu~ a . ._aou 1n 'i:IU field t1w 

ooJ"Nlation ooett'ioi~t tor «XIibaace&ble pat..aia lMi'oiW oropp1J11 

u4 potaaeiUJil reore4 lf)r t~ huT••t• hi ""- gi'MDhouae we deter­

llllDede: 1'hi• oorrelation ooett1o1ent wu o.961 ldlioh wu 1Uch17 

aignitioant azul 1n4loa\e• 'bhat exchangeable potaaa1-. lft'•l• ln 

ilbeee ao1ls before oroppizlg 1• a reliable illd.e• ot 1oM pot&a.eium. 

nmove4 duri:Dg ehori period• of Ol'Oppiug. 

~omly aeleotecl !2!!..•et.l•l 

fbe ~- trOfA the· ohem:ioal analy••• tol* T&l"ioue tol'JAII ot potu.. 

a1a in the rudOJily eeleotM. toll •uaplea troa 100 aitea S.n. Weri•a 

Or.gon are 1n agre•ent w11ih the 1"\thlta ot the grenhou•• .,_al. 
!he •o11 cleri-recl hoa 1oe••-1'0loanto a1h •" e1p1t1e•tl7 lo.r 1n 

u14 Nleaa•bl• potdtium tlwan ~ aotla dezt1Te4 trom old allurla• 

and baaalt reaidwa With tM -.~1oa of~ planuol eoile darb·-' 

tram tbi• material. 

!he Ami'by and lfill...tte 1011e 5.n WubiD&tou County· aca!n wn 

all&htly lower 1D potuli~~.a Mlea•e4 by Jdtrio aoid than thoae 1D 

Jenton Oouu.ty, the 'D&yton aolla were lower in potuaiua nl..... 

•han their 4ra.1nage &laoo1ate• •• •• the eue 1n the gi"Milhouae t .ri&l. 

!be aata indt.&tea that ••huceable potUa1um u4 pota..iwa re.­

1..... b)' llitrict aoi4 ..,.. acanha~ u4•pen4ent or ••h o~r ... 
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oc,. ~lat!.on eoetfioi•nt be~ fmly o.,o tor the eurh.o• ai% 1 hea 41 

!hie l"'tflati oaship ftl"iod tw the 1!141v1dual •oil •.erlea • !he oor­

8l&tion ooettieient• fer- th& nlatlol\L'dp between n:ebangeable 

pnate1-um and pott.l81a releae• by Ditrl~ •id t"~mged bo3l ~.ao to 

+ O.e6. there •• 110 ready apla.ation tor- theae d1ffeteneee beW.. 

t'oil lttl"ies eime .,he 1oil1 1tith etmilar eol'l"elation eoett1o1el'ltt 

414 not ran into 1he ... ran.ge .. hi' u po"bb.e t\l!t. rel•ase •s 

oo~eftled. nor •• the degr.- of eonelation ~l&te4 to pai'Rt 

•wnu.. . f-. • lee •Y 1\ot be an adequate Jl'Ullber tor detel"!!imDC 

oorHlatiOD. ooat.t1&1en.t•• Pratt (JS, PP• 17-19)· telt t~t the m.od 

p!'Ob ble oauM tor n.r1•t1one in potaeaium releue within a. aoil 

••riel e the Tariati® in the potassi content ot pa.Nnt matenal 

and degree ot -.athwt~ .. 

! e oorl"!81atiot1 betwe exolw:Cea.ble pott.eeium. in the thrftt 

depths lfempled •• Mt;hly aittntfloant t !l.O't· qTJ.ite u htah •• the 

oorrelation o~tr1oientl 'between potuaium l"81eue trom nonexob&np• 

able to • by' n1tr-io ..Oid ln the thne 4ep1hs. !he tattt that the 

potaad l'Gltase 'TaltlttS tor th.e thMe 4ep1JhJ W81"tt slightly b$1rter 

o-o~lat.d than the exoha:rcea'ble potaes1U!l T&lues is ano-ther indiea• 

t1on 1th&t otatdUIII nl••• ie ·ore ~teriet1o or the •ot1 ;,ertea 

PI"'tU.• glet 

I:U "f'&l•• tor aobaJ.tCea'ble. po1At...1o anc\ pota•ll• ftlea.. 

hom naaeu~eable torma 1»y m..tno aoid utraot1on trca the p:rot11• 

~1•• cen•Nlly 4Mr.t.ae4 w1'h Qpth. At... uoeptiona to th1• 



&euftl iirend. ,.,. noW. Both eabirnc.Ul• potMtd.um U4 potaaat 

~lea• 4r~pe4 ott 1n the -'Its &!14 "'a- hontcm ol the 'flola ms ao 

talled .bit,' protlle• aJt4 boreaae4 ;again 1n ~I hotl•on.- Smo• 

1&he At horbon• are hi&hl.~ leaohe4 'bh• pobuaiUJ~t, muea tor tt»•• 
hen-laona would teDd.- N l••r i;ban thO.. tor t!Ma 1"• leuhld hori&ona. 

lome ot the otur cleYJ.-.tioaa boa th• g.-Nl trend. ot 4.oreaaJJC 

ttxohq..:ble mel •14 .-.te • ....,l• potu•!.• "With depth ooeune411h.,. 

4etin1te pn.tile 41aontb:td.·ts.• e-z1aW. lrict.X*e ot prot:tle dia• 

tcmtiuuitlea,.. ob11ainft Ira the l'tltul'1Ja ot 1ibe -..nlcioal 

atu41•• wh1oh 1D41itated .tillbt.not 4-s.tte...-ea t.a tcre•• ot weathel"iilg. 

an4 in pa.wnt material ..S. thin ase o.t the pr-otl.taa.. 

the •otl• &tr1Tet4 troll old allwlua a-4 Walt red4uwa. 414 n~ 

4•1'0•• aa rapi41y with 4epth bt exobal&eal:tl• p~a1Ulll and pat.aai• 

,.leu• u did U. aollt «•rb·•cl ftoc>ll 1••• ud ·•oloanio aah. the 

plmuole -~ 1-.,. 1a p-aaaiua r.leau than thetr 'N11ter Ua,laN 

aa100iatea. •• wuld w ~. n.a. 

lfo _,lanatory N1~iouh1p· .. eaiablillhe4 betften the pneral 

ot!ler of potualum euppl7Ul& 11apwt1t1•• ot the nr1oua hot"iaont Ui 

the prottl.. a4 a\llh pJ'OtJel't1•• ., tJD.Ouat ot ellt ol" olq.• or U10ut1'b 

ot ldoa.. TermlctuU.:te, ehlont•, kot.lln, mon'taBol'lllmd.:t., or q,.,.ta 

in the •lq tNOilioa. thil l• Ia agree•nt 11f.th tile fttult• ot 

Reitaeier et 61 (~. l'P• J9~) Who· n.t4l41JhAt the ••••r10• ot MT 

otwtou• relattonahlp beW..n tM •'MD' ot pcrllat•ita rem•• and tblt 

ocmtent ot hyd~• JflloU o'# pm.ata MarbJg ld.Deralt 414 not aea 

that 1m• fotuliua behili9'1w ot the •o1ll •• not relaW to t h•b 

http:potMtd.um


~O&io&l ob&noterin1••· luy ecaolu4t4 that the ueual ••~ 

ot ettim&tiDg mineral oontente ahou14 'bt •uppleil\elte4 by 4•tendnatioa 

~ot the •tual pot.,utua oontent aut behavior ot ldnenla a1 tbq ui•\ 

in th• loll•· 

tt 6ou14 'M n r t ,,.. 14ta1J flht.• ..a7 S.l_... ~ a tn ot 

~ !Jprtant agfi,oultutal 1011.• 1n ONgon. lia:U,e.r nwu.•• lhoulcl 

be ooild.UoW • aoS.l• with dt.ft4tt'en' o~t'S.nto• .in O$F +;o 

...Uuat. ~• "11ab11itr ot Jttwto aot4 utne·Uoa •• a ~ 'M 

pft41ot the relat!..,. po-...lUJa 1\JPPlybc p-.r ' O"Hr a 'Wict.r tue• o~ 

aoila. t1el4 terill.1'7 trW•.• to uuure ~ NapoXJH to poW.t•1• 

. t.rtUiJer• fhould a1•o M eoa.ci.UitW in ~I' to • •taltU.ah 1.-rel• 

lor ao.14 •~notable po-.ad.UII'l wh1ch would aid 1u a bei:tll" 1nwr. 

p~tet&tion ot the ".ulta ot a ~lwm1oal enluat1on ot tlut potaaaiua 

•tatfua ot the 10~11.. •n aiAquat. Jdnenll.Cio&l nucti•• •re n•u4 

'to o'bW.in a bett.r .-rnandil'C ot •• taoto~ atteotlDC the: rel...e 

ot pobuaiua trc1a lll~,.i;ely &Taila'bl• to ~Wa1lt.ble forma.­

http:�taltU.ah
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three rela't;ecl nucuea • .,. ocmcllltWd ln '\hit tnYt--tcatic11u . . 

1. Iolli ti"Cil\ --.-q. •1'-• repreaatbl&. •~•n aotl aerie• in 

W.nern (htegon were 1nten81Tely oroppect 111. th tadino elonr 1i1. the 

creezahoaH. Ia~_,.le po~aaia1 potaalla.re1e&Hd fran non­

exohance&ble toru during onpplnC.,. tmd total potuaiua Mmo'I"M by· 

oroppiug wrt 4e"-J!Id.Ma u4 •ol"tel&'W with 1lb.e powa1ua rel..e4 

haa a.o--.h-.eal>le toma by ezbution w1th "lliDg no~ nitrio 

ao14, an4 tbe total potua11111 1n the nS.Vto M14 utrut. 

2~ bahqe&Dl• potaatia, potalal• releue4 flo-. ·ao.-~e­

able toJ'IIlS by 'bo111D& noi'IIIU ni~o u1d, Uld tot.l po•••lUil 1a 

the n1trio •14 utPaet wn 4ewndne4 em Mil --.pl•• troa 100 

nndCIIIly "leoW aitea in Wen.l"!l ON&on. tho• IIJIPlet J"tipru.mo-4 

aix loll aerl•• and ••h alt. •• a.-plod at~ clepthl,. o-6, 6-11, 

and 12•18 1Dolwa. the ••d&M el'i"o~ of tho Man ._. ot.loulated tor 

!.D41T1ctul 1o11 aerie• and the L.&Jh _. do'-ndnecl tol" •11 ~f.la 

(100 I!Uq)lea) at the thJ'M Ul)tu,. Correlation ooettiolcta 

apreaalJIC the relaUcmahip 'be~n the d1tter8llt to~• ot pota••twa 

b in4irldual aoil terlea and in all 10111 (100 a&JII)lea) ._,.. al.ao 

4otenaine4. 

,. S.haapa'ble potu11a, potua1llll nlAiaaocl tP«a nOilesohanp• 

ulo tol"'ll.l )y boiling 1101'11&1 ldtrio &014; atMI. t~ potudUIIl 1n the 

nitl"io Mid •uru1J ,..,_ &lao d.etea'llllle4 tor aoil auplee ti'CB illwt 

'ft.riou• hol"iaona ot el..,..n pl"'til•• l"l!pNionting aix aoil ••rt••• An 

attept •• JUI4• 1ao relate the. P*•dua atatua ot the T&l'lou& 
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hot'ison to noh ehanoterlatioa aa ailt t.Dd olq emt•n an4 the 

quantity ot oertaUlld.Denla 1n 'bhe olq traotlOJt ot ta.•• horiaou. 

fhf 110n a1p1f'iot.nt reaul'tl ot ifhia atua, •"· •• tollowe, 

!he aoll• butluclM in thia ,liNd)" vu-184 t.....-Aoualr. 1n the 

amount of pot..aiua ,.leam hotA l.lGMXoba:Dc••'ble ~o ,exohaDpul• 

.totml clurlDg greenhou•• eropptnc mel by •xtrution .S.th 'bo1Uni 

nOI"a&l n1Wio ao14.. 

J>ittereno•• in p~u.S.• Nl....• tt'<B a0111ae~l• toru 

and 1D potdaium atipply!Dg pqw• apPMre4 to 'be l"ltl•W ~o 4tfte.­

•••• lD parent •terial and tn 4egl"M of .._t~l'S...S, the 1oU.a a­

~Ted .tr«a 1"•• end yoleanio aah ure lo.Ml" Ia 'both potuliu:a 

releaae and po-.at-. .lupply{Jl& power~..._ •oila derift4 troa 

old &11'\lrl\DI or 'bualt rea1c\U1XI&• !he planoaol• wre lower 1n 

pot&lli'lllll relea.. and potu1lum aupplying powr than ~ 1••• highq 

leuhe4 Cl4 better ~4. aaaoo1at••• 

a.hatCeable p:o*aaai• b•to" o.roppt.Dg •• hi&hlr oorr lat-.l 

with tM aount ot potuda reore4 in ten hU't'eata ot Willo 

oloYer (1' • o.852). 

a.b.aDce&ble po'tu•lua betore oroppl.ng ~d potualua rtleaa• 

trCA~~ aonexo~e&ble toru dUring oroppi:ag -.p~arecl to be lndepel'Mbm.t 

o.t ftalh o-.r tiMe the oOI"relatton ooett1oient tor thi• relatiOD• 

lbip wu only 0.174. wh1oh wu not •!&Dift.eut. 

!b.t pnuaia "leu-a trca ncaurxohug•ul• toru 4uriDg ueppi.D& 

•• highly oorrelaW with the potaatiua nleued ham acmazoha.ng.­

•ble tor.ma ~ aitrie ..id {r • o.931)· 

http:acmazoha.ng
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!be ~ pot&lliu.m. tembn<l 1n t n n~oesain out-tinge ot t..ciSllo 

~lcrrer in the grecmhout$ w• Ylr"f highly oowelated 111th tbs total 

poilattium in the ni~o iD1d bctfto1f {t • 0.9,;) • 
. ' . 

!he total potu11ua ~ in au ·•U~Joea•i" ou1*1XJSI ot 
. ' ' 

t.d.ino •l~:r m the gre~OUH. •• &l.moet u highly oorrtla~ 1d.tll 

the total potaoitum. 1n the xli~o u14 ·~'· c~. o.9~). u thai; 

' • .. ' ' ' ' ' ' i' '·, . ' 

the ~al potaJ•ium in the td.trlt» aeid t~xb*t ,... th• Mel'\ · 

~11able 1~4ex tor p~toting pdbaf.ium ~ by ~aln SrMX\~ 

bou8o oroppinC ,., th t.ditlo olcnr on aoila ;" 1m .. pural.. . 

. ' 

.. lb:ohallgeable potata1um and potut!.UIIl rel•Hd tr«tA ttODexo~•· 

a'ble to t in ii'M .ao11 .Dplel .borA 100 ftndcml.y 1elMted aH;ee _._.. 

relt.tinlT independent ot eaoh oiahe.r. !be eorN1at1on ooettioiexrb 

tor this Pelatlonahip -.,n~ leN• there ,.. a wicle vari.atio 1D , 

thee oot"Pelatton ooettioient• tot': 1n41v14u&l 1oil •m••• 
the oonelattan ooettioieta tor the Ml&t1o:uhtp lMtw.u 

aehageable pot.ad• 1n ..- o-6" 6-lt, u.4 12--18 1Doh 4-.pthe ot the 

eotl Iampl•• trODt 100 nndomlf ••l•oW alt.• ,.,.. high. 'bllt no-t •• 

high aa thot• tor the reU.'t40118h1p 'bnwen potuliua ~"ele&M<l trca 

nODeXG~ea'bl• toJ'IIl• by uw1• •tct 1n the•• thrw ..,...u. 
fMre •• ZLo appannt reltt14onah1p b•tween the •ount ot toil 

OJ> ol~ ox- th4t aaoUllt o~ oorta!Jl atnerale 1.i1 the olay ti'Mtion ot 

the ..-.rioua horisOl:lAI ot the prot1lo -.ple1 and th• •ount ot pota.­

aium rele&Mcl from non...,hange&ble tom• by n$-trte ao14. 
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l'lll• trrnst1g.at1on Wt1ate4 a ~y Of · ~ potu•1• ~lybg 

p-.r ot Qef"'ttain Oregon aoUe. A441tt=-1 work# of tlw na'bure. . 

majol" ~r1eultural aoila bt the a'b&le. 

'betwiNn 'otal po-..•1• 1n tba nitrio •xt.-aot an . iJhe potateiUl!l 

~. '1 iDwna!w r;~ • oropplng 1tt4ioatea that th1* ehemtoal 

•thod ~· a a.l1·&ble 1nct.x to the potuet auppl}'ln& pow.- or toU• 

with the tenel"tll oh&ruteri..tio• ot tho., atu41e4 he~. and euu..-t• 
tl\e uae ot \hie ~tho4 many _.ditiou&l wrk or thit nature. k 

ordel" to m.ake ~ut best uae ot the re.altt of' tM.& stu:ly, the 

r&lationship 'bet111ien both ••~•able po"-ssium and pota.eaium. re• 
' . 

l•M trom ttQt1Ccha%C-eable tormt by nitrio aoid ~J."aOtion and tM 

~eponae to potuaium tertUi&era ~edtt to be JllCh tully 1UTeat1gate4. 
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JDLIOGIJ.flft 

1. J.Ml, r. J." ... and o. 0. X.Ciatad.. OOII'fWJ'Iion of •oil pot.• 
ala tr• nonreplMaal»le to *'•PlPMble tom. JoUI"JJ&l ot the 
.Amenoc JOOiev ot acrcmom;r 21•~1~ .. 19,;. 

e. Alban., t.a_..noe A" Potue1•••upp11DI powr- ot ••n&in ujoJii
Oft&on •oil•. Ph.D. 'u•t•• 0 orn.ll1t1 O"'on a-.te 0 ol:t.ge,1950. lJ) IWDllh 1••••. 

'· "lese.d.er, tqle t. Ohlet, loU 8\U'ftF Labon.tory, Jtitmll••
*• lb.7pub1llhed l'tiUlt• ot atneraloct.oal o'b•erntlOil• on 
Potiel.l, Cuoade, Tiol• an4 .a.tv toil tapl••· 1954• 

4 • .Attoe, 0.,1. Pota.a1Uil fixation D.4 "leua in eo~l• ooourrbg 
.....r ,. .ol.t u:4 cley1Dg ocmclltion~. loll •1_.• aocU.ev ot 
-.rlea proeee41Jlga l.lel45-l49. 1946~ 

s. . . • ftut1on an4 tMOt"e_,. )y oat• ot po-.h appliecl w 
•oli•• Boil eot•• eootety ot .&aer!Q proo~•
l3t112-ll5. 19.te. 

6. Attoe, o. 1. t.ncll. !ru~. lahqeabl• antl. aoid ao1u'ble potae-.•1• •• N&v4• aTailabiU.~ and Heiprwal ~l&tionlhipa. 
$oil ••lne• to(ld.e"r ot .Amerio• pl'Oo•41nt·•· 10a81-e6. 1945.· 

8. qe.l'fl, .A.. s., il. !a.kah&lkl and L. lanftir•• O~"lon ot aon• 
~hit.DgM.'ble ·po"tallua to -.hangea,bla to..-. ill a B&•U.&n 
toll. Soil Ml••• tooiety ot Jaerioa proo~age 
1ltl7S-18l, 1946, 

9. Bar. r. 1., A, L. Prinoe -.nd 1. L. Valoola. the po:bu1ltu1 
aupplybc ~t ot twntr JJn l•r"f aoll•• Soll -.l.-. 
5thl~llS. 191.4. 

10. lrq, a. B. and 1. 1. DduJ'k. fM' rele.... ot po-.eiua b-oll 
aounplao...bl• toru 1D. J!111D.o1• soi11• •oil Hi4NUle •••1•"7 
ot Aln•riot. proeM~• '•101·106. 1939• 

11. J,..la.d, ll. L., B • a. tenft,lUoa and J. W. lorlu.4. Po-.d.a• 
npplyitJC pne" ot ..,..ra1 ln41-.na to!l.a. loU Mia• 
70t2';/-247. 1950. 
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12, Oupentezt • a.. 1. eel 1. r. torcerton. Soil nney ot Bentoa 
county • Oregan. WMbirlgton. GOTenm&ent pnnt~ otn4•• 
1924. 1.4 PP• . 

13. Chandler, a, r. lr•• •• f ...b an4 o. W. Ch.aq • . Ju meue ot 
fabJm.Seable u4 bOilesohtaeeule potatliua trc. cl1tt.-n• 
toilt upon oropplng. Joul'l'lAl of 'Wle ..&ael"S.oa toolety of 
CtollOiiY Y1 'TOJ•721• 1945~t 

. . 
14. Drake, .¥. and G. D. S.VN'bh• b1at1Te &ld.U.\y ot 41ttezrent 

plant• to abtw'b potaaaiu tacl t~ •tt•t• ot 41tt•ret l..,elt
ot pof;utl'QIIl • 1be &4JOI'p'tlon ot oalols ... IIIP••l•· ao11 
nienoe .ooiot,' ot .4autma p:roCJ..clb&t 4s20l-204., 191ao. 

' 

15. Jtrant, C. •• ud o. ~• A'\itoe. Pot&tt1UIIl-aupplytrc~vowe• ()r
Tli'Cin ~ ei'C)pped to1lt. to11 ni-... 66t323-J~. 1948• 

16. 'IYana, C • •• an4 I. 1. JillGn. ·~•abugeable pot&laiua """ 
· wal troa aol.ll by IUeoetliw ae1cl 8Rtu,1ont· .. ~latt4 

.~· jeeJIO'f'e.l b7 ai"Hnh~•· •rop•. otl .101•-· 100tet;y ot 
Amert.a proo•e41hge llu126-l3Q. 1949. 

. . 
17, rtxse. L. o•• f • .1. la11ey Ud. I~ f :J"UOC•· 4TaUabil1ty ot f1xecl 

p~ue1ma u intlueoMCl by tr.MatDg aD4 1Z&W113g. loll 
..s..-. •a.iet;y ot Amwioa prooeediag.a 5;183-1·86• 19bl. 

18. trap•• G. s. AT.U..blli'by or potalh ill ••• aoil tol'lll1J2g 
a1ne1'&l•• C'oU.ec,e 1\ation, fexu .lgrioultun n4 leeb.tnio&l. 
A.rt• Oolleg.ei 1921. 16 .w• (f•:u•• agri.oul1mral e:.perlmient 
•t-"ioc. Bulletin lo. 264•) . . 

19, Oholaton,. L, a., ancl 0., D. &OOMr, tM nleue ot ..,b&lcea.ble 
and Jtoztuohaug.Ul• potaadua hGI •~•ral 1f1••1••1pp1 and 
.Uabala •o1ll tq>o!l oon~oua •"PP1DC• loll •1••• IOIJS.t;y 
ot ~oa .proeM41Ja&• 131116-121. 19h8· 

ao. Kup•r, W. a, and I, r. foJ'C•raon •. loll ~•Y <tt Oolwlbia 
County• Orcon. WaMh~.. O«e:rnuaatnt printiD& otn.o•• 1929• 
50 PP• 

21. lloag1an4, D. l, alld 1. o. -.rtln. .Abaorpt1on or potue1ua 'by 
pl*».t• 1n relation to ~laoeable, n<au•eplaeeeble1 and loil 
aolution po'talltum. loil ao1-.e 36•1·31• 193). 

aa. 
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23• lloo.r, o. D• lhe tUation ot potalh bJ a koolln1,io -.n4 a 
aontlllor111on1t!t eo11., loll IOieD4Je a.octle'ty ot ....tio& ' 
pro...~· 9•66-71. 1945. 

24. aoo..r, a .. .D., e'b a1. lepon of auboOJai~e on toil potulium 
w~Uinolov. &oil toi.-e aoctet:r ot Am..1ea p"'Hclinga 
14•~5. ' 194.9• . 

' 

25, laokeon, K. L., •11 &1...atherin& a.qucoee ·ot o1ay•a1ae 
Jld.nerala in ao11e ad 1ed1Mnta. II. Ohernio&l •atherl.Dg ot 
19•1' ellio&tee. Boil ..ieD~e eoo iety ot .AawiO& proeM41Dga 
16a3-6• l9~M . , · . · 

a6. Jotr.. l. s. ·and A. ~. t....iil•• liation ot potull \Jiil. 1D. 
relati.on iD -..hlllc• up110iil7 of eo11A. t. ••t.e... ot t1ucl 
pota•si•• 8oil "a•• 62al,:tl~O. · 19146, · · · · . 

~- looher, J... •• et e.l. 'loil 'Ul'YeY or t.iDn County. ONCOil• 
W&lh1ng1Jcm• ~O'Ieruaat print!Dc ottioe. l~. 72 PP• 

. . 
16. lolodll;v • L. &ad W. 1. Robbine, An11ab1l1'b.Y of ftS•cl po-..elua

to plate.. loll ..1enee. 16tJ03~1'• 1-94o. 

29. Legg, J. O, and Jl.. L. l ...twl".w ·!he p®..l1a IUpplyiDc power 
ot rep reaentati'ft J.rtan_. 1011•• Boll aoi-.e iloeiety· ot 
AIUrioa proe.etllnc• 16,11()41.4. 1952. 

30. Olaa, 8, a. ad I • t. Jhaw, · C.hed.o&l, Hi.ta~er-U.oh and 
Neubauer •thod• tor uterminine ..,ailable potu11Uil in 
:relation to orep napcmae "to poiluh tol'Uliaation. 30111'1'.1&1 
ot the ._rioan eoo1~ ot a&:rcm<aT 35•1-9. 19~· 

Jl. 01Mn, 8. 11.,_ et al. latd.ation ot &Y&Uable pboephotua in 
aoila by •ztlru~ion Yith eocliua 'bioal'bonate. lruhiagtHm, 
V. &.- G-cwe~t printbg ottlee1 l954a 19 pt• (U., I. 
Departaen• ot Jcrieu1tu:fe~ O.iroulazo Jlo. 9.39•) 

32. Pearaoni l. 11'. Po...,alUltl npplrilli pner ot e1ght .Uabua 
aoUa. loil q:lcoe 7!u301•309a 1952. 

33. Peeoh, X. e'b al. Methods or aoil mal~la .tor •o:S.l tenUity 
btteatigaticml. Wuhtntton,. 11. a. Gcwenmae:nt pzaia:bing 
ottioe, 1947. ~ PP• (U. ~~ :pepartment ot JcrlouUa.tJ"*t 
ciroular lfo. m.) 

34• Phillippe, M. il. and '• L. lfhi'be. !lw potaaaiua wppl;ying powr 
ot •w•nl Indiana soil• .. Hlate4 to \heir oolitent ot 
potaah beartnc aluralt~ loll 101..,. aoele1f' ot Atlerioa 
p!'OOM4qa 16,371•372• 19~ • 
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,_.,.,, w. t.. and L. A. 4lban.. Orop J"e8p~• to potash on 
01''8'*' ··oil•• Soil aten~• .,oiety ot AMrio& .Pt-ooee4~1 

. 13t342·3~· 1948. ' . . 

., J6~ Pratt., P. r • . Jo'-•llw ...-m<wal t'rom to• aolL't by sn..ouae 
a.n4 laborator.r prooeclurea. Soil .Hi.-e 12rl.07•117 •· 1951• 

31. ·. • · ... ,..._.._ot · p•u~twl ~r.c~m · n011ftDhang•'ble torm~ 
-m loll ••lao•...--,""'1!0"'1-. truttou ot .....Nl twa 1oilt!. ·

aooiety ot ·Aaerioa pr•••1D&• 16te~. lt52. 

Jl.r&tt, p· • . r. ~4 ~· •· • .,... Potaaaila\ .releaa. trom ••bare•• 
. a~le ~ um-.Iwtc•~le torma in Obi& •otll • . lf~atctr,. Ohlo• 

Ohio .ttcl'ioulwnl e:ape!i.Mnt Iutton• 1,.._ a> 9P. (leteazwh 
. Julatill 747.) : ' . 

' I 

39., .a.i::bemeier-- 1. ·r:. loU pOtaaatU.. In Ad:t'G04tl. lit. ~liOJI¥• 
· fol. '~ . 1~1'., .Jaa4•1o, 1951. · pp7\l&o1$4. ' · 

Reitaeiett, a. I'._ e\ al ., hl.•... ot non.-hmsea~le pot..•1a 
li)T.g~• • W.UbaueP, and labora.tory •thode •. Soil · 
•1••• ··"iety ot .-.r.t.o• pro4~<11nga ·ll:hl58·162. 1946. 

lleittautier, a......., Bolul and 1. a •. Brown. ATail•ble !lOll• 

euhangM'ble toil P*••1UIIl ot t~ lforiher-n G,....t ·Plaihl 
looatiou by a leubaUer prooedun. Soil Aienoe eotiety' ot 
.&merlo• proeH4ing• llu101.~105. 1950. 

L2•. . . . • ._1f&Mol-.:sr•• 'iii1 fs:Dd no11••hiiii•illl• potualua Ql·· oUa •ontatniDc 
~· ld.o.. Wuhtnc'cm~ v. a. aov....nt printbg ottioe~ 
1951. 46 pP~ (u. a. ~«tt ot -l'ioult:ure. f"haioal 
Bulle\in lo. 1-ole.) 

h3• Jlou.., l.- n • .and I • Jl. lmnm1on• . Po~ai\8 ••11u1lii7 iD 
NYeral ln41ua .•otl•tt t,._ -ta.-. an4 ae1aho4 Of W~ua'bion. 
loU •t.e•• ••tny ot Aaed.ea proee.ataga 14tll.Jo.la,. 191e· 

~. 1.\qek, O• T• and 1. J. O&rpater.•. loiliUl'Tey of JIQltnauh 
aouaty; o,..ou. ...hing\on, GoY~ printin& otttee. 
191!2., 52 PP• . 

45. 8obm1ts, Gec:r.&• w. !he behwicr ot pobunum 1n ......ru Ohio 
•oil•• 'Ph.D• ishelile O.oltmlttia, Ohio kate lJnJ.yemty, 1952• 
7! l:llllb.. 1....... 

1a6. ••llrdt:J, O.otgo 11'+ and P.. '• Pl'att. l•bangeable and azo•h&DS•• 
•'ble potua,s.ua. •• ~· to :yield tno,..ue• and potulai\UR 
a4a~tion by oorn tn itq cr-•Dhcule • SoU eoi«t'lfte 
76t345-350· 195:5· 
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47•· hhtt11~Pg~. o.,4. &nd a. a. llmcm.•. a.t.rm1nt..~on. ot 
iJXoha:n&• tl;t-.1t~y . anc$ .eheUCMbl• hates ·b •cd.l•• loll 
4o1eno• . ·59•1'·24-· 19~• . 

b,a,. Int., t._. lP• and B-. lfint~r:s~, fotliaatwn releue ftrOm eoila d 
.&fteottd ·by ••bag• up,.ttr ana o011ple~~~Gt1.17 .t••• lo11.· 
M!boe •cei•ty ot .-~r.t.a prooeecl~a Sr:t5o.l"· 1;144. 

fe• · 'tmt'ord. $. rtu.tt~ ot.potlluf&1UI!t ttl .Pile 'tmd•r mol•t GO'Il• 
titloa;, .Qel oa ~ in nlati~ 1;o ._. tSf ·Ctl.A~V . Id.».•ral• 
son ··ole.- •at1•tt of' ...... S]t'Oit•Hlnc• ·:re.167•171. j 

1914:1• . • '·. 

SO. ~~. a. a. and. • l• 1'ollt. hlt.tion b•tw•n p~h ·th &oil• 
and th&' ,.x~ct ·b1 p~•• 8o11 1f6ilP!24e 61,12S·U~9' • 191)6. 

;I-.. lnrl•h. .&.. O:t-1-ttio.l polpho1"Ua and potuAiwa lenla .f.n L&ti~o 
•l<neJ"·• $oil· «•l•ll4• ao.tety·ot .A:leto• p~ee41nga

· 10·a1se-l61 ~ 19L5. · 

!;a. 'folkj. & ~ .If •. · tM .na1nr• o'· p.otub.. f'-tlU'!1 b eotl• 11 loll•·t.•• 45tt6,.1r.Ia~ 19,a.. . . . 
"• w.ntca. 1. a·•., ·~· al• $oil •~Y ot •••hl&ton ·County, Ol'C,on~

'lruhtnttott. GoverDl4tnt prlutkg otftc••, .19IJ• 51 Plh 

54. lfeV', 1., 1 .• aDd. 4 • .,;llb!t.. Pot..aiwa tt.atlon 111 elf.y 
Jdntlrall u rela'ted to oi7ftal .ft...,.Wl'fw, toil •tn~• 
11=1-lu 1951• 

55.• 111111••• t>. ••· ud J[._ I•~• · fh~ Mp\•••• ot •.,._hllt.tlc•P1•
po\aedum lity .-~out •14ar tnl aatt•. ·t~.tll -.oieaee 1Mliti1;J' 
ot .Anl•m• fl"'••-'ln&• 16t21-Wa. 1952. 

56.• l'oo4. L •. ·1. «mel 1. 1. ·hTurk. !he &b:aorptiac. {)t potaJ•1um b 
8oU1 ln Donerepl.M•'bl• torsu; loU ~JCi.ue so.tie:ty of 
Allleri,oa p?OOHdinge 5,:151\t•l'l• l9Ltl• · 

57.. . . _ . , . · . S'he rele••• ot· t1xed: p<.9ta.•a1ua• 

.,e np.!aeeabt• :01" .\ 
1 
.....o1u-.. toNe. a.u toienoe •o~d•t,y 

ot .am.rtoa _p;~ ·e•-ed.ht• 7rl48-1-"• 1943. · 
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hbl•Xlt. Prl..Doip-.1 .Ol"phologleal ob&raoteriatloa of the hori.sona of el.,.en pl""ot11ea 
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