
mmmm m  mm&m m m ora mmm
m >  m w m  m  m m m  m  m m  m im m u m  m  

m m m  rn m s *

W S2

k A c k
Whm®.€,$ gu teH S liid l t©  ^  H i© u& lff $£ Ovwutaftte ( j j
qf  f̂yfe. ‘O^^W Sl^’ ©If IStik̂ lSSd. Ill p83H$JSX

S t th &  dttglSNI ©£ rL 5
f t iB t f lr  o f  i% iX o ^o p il^

K \ 7 ^ 4

D a  m a t ) -

A . M . A .
F o l t t o



UMI Number: DP70310

All rights reserved

INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.

In the unlikely event that the author did not send a complete manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,

a note will indicate the deletion.

Dissertation Publishing

UMI DP70310

Published by ProQuest LLC (2015). Copyright in the Dissertation held by the Author.

Microform Edition © ProQuest LLC.
All rights reserved. This work is protected against 

unauthorized copying under Title 17, United States Code

ProQuest LLC.
789 East Eisenhower Parkway 

P.O. Box 1346 
Ann Arbor, Ml 48106- 1346



A G ® ra ,O T !S 3 !f

Ste w rttw  wU4»e to  oppress h is  opprQciaUoa to  3r« O’* H.

*ho directsI tli@ reeefipch and imd© ©cs^teictlw arlt&al^a *ti iba uritJ^g 

of tfet aKiu&Grlp& and to 3r# £# starSx*kltoî  and Hr* H* 1« Hnam far 
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4Mt Of t̂ MwLWI StHSI iÔ MHd-%̂1 CSft OC l i l
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m p£tm$®$m mimM,m9 £m®& nitb oationio mmm*m%$mm



?

m d l phooph& te m im z M m  m m  tm z m m d  t o t o r  t o t o  o r  n d t o  o fttL o o s  

i mm wma. Wmk (3 2 ) otsito to t  % lo r 3® ŝm of to t  t to *

to s$m « to ll a. 3» t e r  m$miW for fSMaa la  a d ifficulty

BwilsbXie! fora than Xf th§ to ll X© fu lly  tfctuostod tflth btMt#*

S to lto ,to  (52% m rk ia i on to  imflwmm  o f ttooagM ttto mt&m® m  to  

iM ito X L itr o f sstiogplmt® in  to la , fasnd tha t t o  d tg w  o f K% s m il- 

aM U t^ la  ix&m m m l p n %  by to  Mad. o f o&tio&s pm N ttt in  to  to ll*  

ttU s ^ i t i  to to to  t o t  to  tffbtom M Nr of to  vmim® mmhmmto l*  

oitK M  in to  XiMgmtlim of to  to o tto  1% to M  bt mnuisad ty to  

ortter* Ji£>J!p>3fflb  ̂ tortoo to u t oatloai eould

©®em@©& in  tbo m v s a  opdar in th&ir tffi&oiiipratia of £C|| adoosptloii Igr 

t o  i

I t o  m l M tte  (U» ta il tto M i to  influonoe of different &rtu» 

lima®* ©txtn imorparttad uith asm** m l illp^iftXitoi pfeotjjfcftbo 

ptwofat notod t t s t  la  mmsr p^o^bsts in  ****&?■

mm mm mlmWM to n  mmmml§im pho l̂m-to to n  m mid mlnidm of pot** 

mslm  m id mM&ts mm u to  m  to  tkmmmT# IHfeban! Oh) to to

by 1mkag Tmig*® m^?m%  t o t  phooptHtt mm f& to to ly  fism d

1mm tMofOOiSy than- mommSMm pfyot&mte$ t o  ho cm&XuMi t o t  * to  

rtX toyt fixing/-Pto#* .'®f 4Ujttoafb .«oH» tn -'d ifM M t ftr  's tltt*

to®- ln d to tto  t o t  to  m@t tg to u t* salt for cm to il m? not h@ to  

t o t  for a ilf f tw a t  m il%  M lira g t OS) t o  d to g  (34) p o la ttd  oat t o t  

m i n  m&M m i mmimto of potto to  a to l& b tilty  of reck

ptogfcftto* B w  (5) in  W&Q reported to t  aodltai nitrata t o  m 

ix&kumm m to  t to to illty  of w ig ptophto * to la  tdtblg ia  IMS ( If )  

t o t o  t o t  m dim  nitrate? lam aatd t o  o f mdMm. p$ŵ %±mu«

Qmmm® t o  O m to  ( t f )  In  Vft$$ t o t o  t o t  m &m $  t o  poim m lm
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#lJU3®,SdSS ItfDW I f  dlss^t OffOOt M  tfaS 0m0Sk%& OK&ttbllity*

WtmUm (75)* M  1$8£» w o e rd s d  that aonMMClolt* ftaMofcs&s mm m t ia**
T̂ *f- > i-fiffrTHrM-rfrfti <im r4 ^wr* iTi lunMrHi •jb|?ii*'f),rriiHii 'ioywiiirtiiwA' y'̂ i'wwtiirti'iMiiii'Wiiiii- %ufafcjfc.tr=̂ -fiiianv r @̂ T«% ffl Mil ^ 1̂%?̂ /% . Mnat aainiî r-a itt_»%SBp WBjp \4**4/ S® 3J£J *W8®8b0 |̂ î iWKli©CE

'Um 1 <3̂  p0fte@Ĥ issi iW^JLIisMiss Um of ph@^b6Pis is

3l©li£j& ffj§ CHDimlSSiad J5TM ilm IS$R&t<3. OC foi* pot €l|NWl*^to

pebMMlus fotNdliswsi ŝ pUmUmm  ̂ mmmi a cimr®**®# la  th# mmSXMm pho»» 

0m m  is  soils wlatifol^r risk is  86*$ttid<te8« Shis m i so sorlwd that 

barley p onte isilMr ^N## • *ESMi - asPrtM sp t̂eB® ot x*iw f̂fi*pw

dofUdooetr M riti aat£Ld too mmemcm ttes^h tmmmmI appMo&ilcsi * f  pho®-

&  ^ 1 # *  t foHPI  S tiO ji t3QF w rfly ^ m n f

«fctftaisid% tw ioo* mmmtm of' KC1 itor 308 fm i»t " HI* £& & $ * ^ ssd  tkofe 

Um sdliiaiH^f of 0 m0n n̂̂  in M N ^  as ttm oddities of imtastisB 

iimrQ&®Qti.» fie tbid* ixm  *iy* mm sstdwtsd by

ths adtEMca of potSMdtatt e^2j|«|di &ad mmttort f y

£krfejay<aftife *kstbsy tfr** IBS OS f4&©%02* i& fis ld  psrodimt4<5Bj| tlO

Htffi gî is tî ^dbwtolS: md Jb$®id mm s iik

phows* p®%m$lm mmm&. a roduetlss is  mm ft§34 is  1*5$ of tbs easts* a*
M BpseSd tO  fo rM lliS B rS  Hiift^q|aft| %% a l $ OQ*}

w m m ^ d  Hmt w l̂ h %  tm  tiand is  m M  m ix ®  tM i iK^daiiml

s i »iyie.|Ĥ i fi gSsdisiir |i§lfflii-$*itŝ  wriscdL î sr 

tti ststad tbst *th® rapid fia»tiM  is  b«0UUmd is  m n lt £ m  a s«toimtica 

st 0m0&im tmm ^m rlieiaa iso^ «r /a # F̂ i tbsi aw MLd is  ttua a»» 

teB dtto  of tbs Xattiot or by iMWssjMWLs siiaof^int^ m  M h  tbs oSjqv m l

%W&rmw or is tail ICU p w ^ i. of ra tio s  is

w lati^oly presM^ly is  rMdlly' available to piastii'i bat 1^

^ l^ d litr  t e M i  ^sto3J^# prepay as a rom it of aryaiitllim tiM  wd
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P B rM s l, faa®  <$$ p a ls B fil© #  a tR ta o & tiig

r a m m c t i  o r  F m m s a i  a  m m

Mô uraroEm&i'i or of is  haus to#stt uood a t &&

lsd«?% ®f rî BtŜ EIe C!i?)f Sttfplltinwt ($7) fto®d O wring,

p̂ BBlsSStiiH. ill thd -fisld f|p3 tfltyi i 8̂!fnlj| ffifts mmvtmft* ®£ gp*

jp3JL̂dl ,pll0l|pitlfaiSt 4B3di Ito® JOKOHM®1 dll* US tpffijiiOtlsiCBlg itostr fiaXd 

to to to l to t  X ltU * or m pm&tmi&m %mk utib hmw mdX»$ tout 

^M k lig h t tasŝ tourod sodXs w M i l  s ig h t <mmqr*

ffgflr (J3*) ottibod to t  ^ 4flw  aotlto ^icyi.t^| tra i or *inMitiny inhibits 

thft or Is  Is  pa*oportd  ̂ to th®

jsr©§®ftt in^wtCÎ ' prĉ orM»cMkl to tb# soliisili lias of iis tlr ocHpouotio iKlth 

p to tl& a p u o  # ̂  i o n  t o  Q ia o s  (fi& ) m p rn U d  t o t  to p  d n t o s g  ® « tl»

®&tb Xdipatos© usm to tbo posttrat&ss of owllsbl© phosphors®*

Potto* {!$) is  W ll$ points out to t  a m  pto^om a ooa Iso 3mm£mk& £na  

t o  t o !  t o ©  *e o k  s c & u to s ip  o f  a a l t o  KQ1# tg fiQ fo  KHQ|* o r  % O 0 | ts ts  p @ id  

Hifostfti Us© ô lXji- ttoas cto tot cfetalml alt® d iu tlilM  w a r* t e n  (6) Jbto  

thgt i^e i rook pb^^atot flfffiljgd slth jê m suLfsts cr sodiisi sitr&toaj 

t o  p m 0 tm $ & jm  « f plioiptama In  t o  tc tfl aoro »p M  to n  w i oupdrphcs-**

gftsto I f  &p$dm% id tb  to  w  a ito p ti csrrte?s* HldgeS? (W)> w in s  m  

to  ltM t̂i|iw>|*fc of dlffBrsEtt fsgMJuywr t® tbs teoM^r4 seworat- of

ji( isjsortad that potisMsiiiiai and ohUje5o%o dshodflisd tbs

of stills' sodiisi la^trsts liioroiiPtd it#  &  rs^ssawl ttoo

noU<m of to s t i t  oantti tor .potitiim  and im d «  totlsi M rt aaiifo

todiw is rtplaoii^: fro® Hit e^#sssa toopiix* aoi tba

ealsto  ftmad @qi»  aolstolo trfca3sii«  to m a to



tkm total oatlon ftrtwsge etpaait^ found to b© isuxreaeed h? tho 

ad&idm of ĵ tosjtetos to the toila (IS* l§5# £3# 72)* This emmt or iaearaoee 

lu total booo sscdmiije ea ifidieaiitd by dasla (ID) mi Prism and $oth (S3) 

m& dependent tipori the w m t of phosphate added* Ihiit ml4#rt be explained 

m tbs oasis that the adckrf j&osphate incroaeed tbs ecidold -  baeolti ratio  

of the ro ll ccllc&dc (S3* 22)*

r&godl aad v& *iirk (7?) md tfeawr (35) afhosed that both the 

potaaidm aod the f t * !  poti^dm mm in ec£Is that had boon treated

etth potacel&i ŝosphato thari In those treats! nith potaestiea chloride# Silo 

increase in  roplaoaihXo .potaasiym dshi; bo oq;&&i:m3d by the 

sss fdnbact out or Be 7 ^  et el* ($3 )*
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t!ils treaionnt, tiw so il nsa placed In a clowd Jar Tor tselw  hours to permit 

jTuaf'tflhrtWr

"Shroe £jxm mro xtmd %o build a oaten m  ohmu in fig* 1*

thmm m m  rtt&ad «itfr « fritted  g te e  dite a t ih© bottom

and w  iasm) 1  J /o  incStCNi in  & A iM $ i8 r ®3w 1  i / o  M m m $  sa  m is

the sscer.tlcR of tin  tep ftmaeX which had the disaster tu t mis five inches 

long.

To IMS* tfoo s o il &(Uta$p In  oaob fy n ttilf n« fii\ posrtScn# of tbo is ii

plaood IndM dsilX r a ro ffli th® old® and in  tfeb xsdddOa of fu s w l-m tll a



l l

th irty  (pm portion, oi the maxCy mSX the closed glaac jam  had 

bona added* A tsndLfora mi$$* mB uood to pciok tho mil in the fum el# and 

tats the so il mil oovnrod by aeoCU Sn otm  of eetih te m !

tee fitte d  tdth a lubber etcg$er end ’to tdao fennel below* Sion a

1000 ml* flask eat connected to the bottom of atoh ooXtws to mmim the 

leedhate* noil m$ plomd in tfcl* type of a ooXutti to X hellilete joto©**- 

lat&en* sal to- paradt accurst© jmspliag c€ the eo&X a t m rte e  deptheu 

S&oh noil ms txmted lay adding to the ecdl in  the top of the ool^%  

eolte 4i#i5ol«! In- 20 ml* of d is tille d  eetor* 2be ealtc need In  these te a t -  

laente ere ylvea la .ft& le  2* the mmmt of ee lt* applied to eeek ooita! mo 

two ^XHs^aimlc«to of eeeh m tim  edtfed m i &u$& niXUgsene of phceiAevQe*

frfo fry  2

tim ttM te  Apgdied to io ll M u m  of M i  son asri®#

1 Qe(%S0|t}2 ^ 3 test

2 KE^Qjj a »
3 m. 1 c*(%p%)2.%o dCm

b M l 0a(%J«%)2.Î 0

5 <*(tt>))aJUti»

6 MS9C|̂ 7W) o»<W >2*i¥>

? :iu*>3 Cad^PO^j.IfcO

8 lid 0a(B ^)a*!U >

Is  eegh ee#*# e fte r aAEng the ©alt the coXiana vex* pem ltted

to stand w r a l$ ii*  They mom then lo ic te ! with tmxtar M e t  of disiiXXod 

eater* Is  tho m e  of teo te& tfa»t%  the prow s m i roptaiod* A fter the



IS

im t &MMm  of tbe  ̂ swnaltfceti to drain for t h o u a m *

Hits Hit ®eta®§ w o  pXoood in an oven at $3° 0 until tho aedl «te dry*

Itettwto ag AnaajgBa4i
ph^ii$mm mm 4otan«Uw& hsr method* fw r g m  of *o&X

w e  weteaetoti with too nd# «? 0*002 I  o t& te ie  aold* th» « tn c tM  pho^taeus

ws diteiate;! GzMMimUmX  ̂ty  tS» oottol c€ 21moodo (18) *o » iS © d  ty  

Pe©eh fit ai« (50) ty  *ao© at tetesn1#

total ptm$g£mm w  dotana&iwd im r  dnj to ir®y*@ natftodi (?) as nodt» 

fiod tgr &££n» (Sf)# Ota© grow of 60 vmHi emu tfsy «4-t onegO* mm dlo&atod 

with tMNXt̂  stlltssoters of 72 per w t  poreSCUsrio m id in  a 70 'ml# fXoremo® 

flask tiiftdX ©oXerXsoi# tbon mm acoouXtsUaj isolation w  md® up to 2$) ml* and 

a 10 sal* aliquot mu trarwftorroi to a 50 at* w XiM trie flask until colorlosa* 

the reaetlm new adjusted nith 5 pm? cent aodlan oaaAHWto and X 8 sulfuric 

aff$d to cM&crldttn with rod Indl^ to r* 2hsn tho $siiyb<l0i$® hluo

©©lor mm d^^l̂ xjtS ty tbs atthod of UsMdo '78) m modified by Poach at aX* 

(50)# The tmw&ttflftqy m i mwutmI uatUki n 660 mu filte r  with tho Boafown

S^wt^t̂ Ssls po&MM&tm mm ddtmnkiiod ty limbing tan ip^ni of sod 

Mg&sa aith 1̂ 0- A# of X ff mmmim aootate delation acwditig to solidll»» 

horgor1© raBtbod (63)* Thaaa Xmehaioii w o  t »  to tal to ^ m m  m  the hot 

plat® nod tlis roolduo* m n  trntod with ? si# of oonom^ttad n itric  m id  

md hoatod for fioo nAmtftft* 3 nl# of 12 por ooest poretilorie aoid m i 

addod and hsatod until &®tts® obit* Smm firs t apjs$»r@d* After ©©cling* 

w o  tmmStesvad to 280 nl# abtawtrlo Ite I®  ondi 28 mi# of XQ08 p*p«sw of 

llth laa  suXffe ms adi^# w i  tbon tem ^t to miXusv with d ls tlllM  

m te  and tho «u» datm atei taesr flwao £̂ Kstanfttiy with a ftrkte S3mr

IsiatruBxsnt*



pH cs£ a I f  I  so li v&.ter aa  ra&oasovl will: a loci-sasn iC

rates as I;.; la  I ’arj cdaciraks*
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j

Figure

^  MONO-CALCIUM PHOSPHATE *

?££ POTASSIUM CHLORIDE • THEN MONO-CALCIUM PHOSPHATE

H H  POTASSIUM CHLORIDE PLUS MOHO-CALCIUM PHOSPHATE * 
POTASSIUM ACID PHOSPHATE *

DEPTH (INCHES)

*Each asterisk Indicate# that the soil was leached with 20 inches of 
distilled water 15 hours after the salt application.

Available Phosphorus as Influenced by Calcium 
and Potassium in Chester Silt Loam -when 61.96 mg. 
of Phosphorus were Applied.

CALCIUM NITRATE * THEN MONO-CALCIUM PHOSPHATE *
■ ■

^ 1  MONO-CALCIUM PHOSPHATE *

^  POTASSIUM CHLORIDE * THEN MONO-CALCIUM PHOSPHATE * 
III POTASSIUM CHLORIDE PLUS MONO-CALCIUM PHOSPHATE * 
lUt POTASSIUM ACID PHOSPHATE *

1-2
DEPTH (INCHES)

'"Each asterisk indicates that the soil was leached with 20 inches of 
distilled water 15 hours after the salt application.

Figure 3. Available Phosphorus as Influenced by Calcium 
and Potassium in Collington fine sandy loam when 
61.96 mg. of Phosphorus were Applied.
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^I13s *¥4 IfentttXto m s $ X m §  -otat in  fsms mrt flsssisflw **4.I * tttta ^©atMtt* 

ilw-

Ifeft th* w#4Xtaj <yns. sronsipf ltê Si@n4 
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table lli
Available Phsophorus in the Ursrfc Inch of Six Soils 

As Influenced by Treatments.

Soil
Series

Treataeate

 J U U k hmg./inch

Average Available P 
for Soil 
Series
mg./inch soil

in..oil
Collingten 7.79 6.29 3.88 6.0S
%ersville 10.61 7.78- it. 93 7.77
Beltsvllle 5.92 5.1tlt J.ltit it.93
ConoTfingo it.29 3.!tlt 1.80 3.18
Chester 9.65 8.63 5.49 7.92
Pena 6.17 5.13 3.1il lt.90

Average Avail­
able P for 
Treatments 7.Ut 6.12 3.83

IgSJD. {$% point) between ireatBWts 9  0j*5
1.5.B, {$$ point) between soil series 9 1.9U
1.5.D. ($% point) for treatments X soil series interactions 8 1.10.
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OF EXCHANGEABLE POTASSIUM IN 27  GRAMS OF SOIL
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loo* a*jsw»* (32) t t& # 4 0
a, ljftfy* Klsol^^yiS^iilii on a m u  of #tn%^ag Mm miSm. of M l Sol# (37)» iS3**iiS6#
_ « i E* 4# 3M&»# !&?» muki mafetfng* la ociloi
:* Wmhm0MM» phasgtioris m \ tho mdm 

pttt^T* Boll ML* (m h

tm

Masitmtmê  1^|0#
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m f m  ,

CSJ) Mne»* A* L* io i i*  J*
O m  ooHol .
tftt

Jtastkji 4* J# §014 odLM M l WtotoPt in #  
. ^ 4 ^ *  Jftt M S h .



in

*** ## H ill#  A fSmsLml
4#

m Vm Elfc ,M. -IL..A, '..-Jlia,*WWP
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