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kmtm” teMk il— ti ttet Kmm” Itm miXt «Inafiw is on* «f

Ihs Mst fysMsM*. tmensssl# it sttswstlstss is tte ufpwr ftwriiOBS
«f hiM r wHIftSKti ssils® BNiits 1/ tfsBili® is & ssU* »lssls
fist vaag Utt&s mtm sis ftur AXmtxm is IM r sKstsllss* Xt ssMt
Uns tint siisrt— ssstpiss ss mmnssinus pssitiss Is tin soil ss ftr ss
yisst stttaritiss is mosaiTwiii
soluUs slairtnsi ss”*"pMis ts tks smwHi niM pi i*ppunnt” iasxssssi m
gtimlstsi | mm yissts. tkf otlIMr lani, solintaous
Utmtttss isiisKls Unt saltttls slssinn «oss asst esXtissts* yOmt
Syseiss sost M tiMi gMi*

matf 9l«Kt ijtiln fssilly <# sliwtiwn sitinttt ssy vistiOs
«ffintif tin stastis thiir iMwtli (Itttdteos* I$ku Oostts" i19%t|
SsA ifoinnSt g| firfA119  dtlwr iyndUn it ylssts tsin 19 ssqr «n i
nnusts of tfes il— st is tfesir sgrstM. Hi«nn3l» it is tbs Isttor
ClQl9 of ylmts slrtsli wo ssssitivo ts Ifes tcsSo oflOots of solwtas
siisrtnn is tinis finsrtll srtls. this iifltiioslisl zosponss of ylssts to
sIMslInai is IM r gssotH sPUs olssrly n<gpsts s elosor isvosti«stiss.

Cofios is woss Ss tmpissl sstss ithso ooolltloBs iiotsts istnsn
gWBrBSl oostinrlin i# Hn ssilU .<Mtassltio> m t of tm soils ohno
00fSOo is tmss ass srtits osi sy” instiiis mamtm of solwti s
storsBs. & m m U Immi timiX iim 9t XmAmMmM m 99mm
wovtk osi ovos Isis OS tto snwanistioii of sinrtnn ty this ylsst*

gn pttysss of His ysyer is to iismiss ists osi

1. SH Siltst of sIMsSsni ss tin soot iorolapnBtf



"mMVa

a»

%> SmrU” m A ilwofeMms miglw «f ooffte

e» «fewi efU* wt iltoMerus * tl» iw sti.

IMw tk«f ««iii* nA tewiitwtrtu lii ijauv »f

eV

i.o-*, U 4 « m- V V - 4 m4

. e, idv.tl m*. 1> ee -

.E»X



>»>

1 .d.l-

7 . Braw orussMUB
. 'N [ «aC\ =mj

mwiiii® e* leSer (I»a6) fhim*W A elwdUeei w Xxeiipeasttle fOr
tte leAwtfcoB la rM A f UrIMT «ad w* Omanp (ISUL) mA OooMr mA
am (i9B8) tAmMmAIM Ha fldlaurt oT aMgr ovopo to crow la mm «a
mildlL eeUo nM awrtlr «ao to tho toaioltr of tia aliajaai loa. MUr
OBd VirlIMo (IM ) ofMylag  te ~ ywaortOoi of oom 0000 ««a to
Ha eoatittaUa tOet Ha olMalwa loo oal net nolAljtr itm Xfwm
noapeniltlo ftr Ha TCtuHotlOB of Alnnt atvHb MKirtet toaatlime la
Ha anaHI of tepo of lottooo, tooto» tteoHir* torlear* xnMIHW oon»i”
eottesi* eats, lyo™ oora# tunlfo, onl soAtepam Auo to Ha fwioaa
of ooltiMo olioHa* la Ha ooU (MeXaon aH (littort« IStri af08). OUtart
0" raaor (1931) fteal oloo Hat eeMOa alartaa hoo 0 anator IHMMV
1~ o f«™ on Ha avovHI of planto Han aolAitr* ~  yreoaao™ ovlAaao
Hat Ha eoloMa oliiaAaai in # o ™ aii la Ha oultur* oototiin arotteioi
Ha fnarHi of lattaa o0aA laHoar. xa onltoMi oolIntioBO vitk ooliitiM
mngtni Han pi SA to |K 7% Ha aMatH of lotteoo oooniiai nno M t
iHPaolotly ofAMtiHU aawver, okm ililwao 000 cACOA to Ha aOtm
oolMtUhe HLHiaiBUar aelAltr, Ho inr nnttor flolA 000 IxnotKsoUjr

Mtpnla laai Hat oXunlaa m m m oMot to oolLtoio oolntlaai
to fftvol/rm IHM tiato to ffloo aeaillaae* Baaotto (1983) fOonA Hat

ilioHNnoi ®mioioool Ha anoH of Haot Han moon In oultm oHotion

oaaolnliH 8a IPlAlialaa.  uaoco oal Meofo (]% (XDHaood Hat
141
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alwriiwai ohta fOMW* la tfea mitam aaliiilaa la MaMatsmUoaa m law
aa X*0 Bfa iwa «tllaitar toado to caaa, aaiiilUM, aaA iMMajr. flaai— apr
(19321 1991 aaim $) Bhrmn* m% wimtam to 0 .0 * MeeeewteBttoa
itaaaaiii tto jwwto ilia of totoooo paaa to wadBWV agjfinttoaa™  1»
yan”ptlUa liftoiaaoa to jrtold Itoai totwaia totoeoo ftoaU cma
altan»tal7 to alMOlai*»firoe asA alaaliwa-oaatalntag oultiuta cdiitliaa
aat tOtoooo rtoato powi coatiBiwialir to alwrtawapooBtalalag aaltiua
oototiaa. tootar aat anatm (1939) tooat Itot traaa «uaatltlaa of
ooluMLa al walwai to aacaaftaa oolil. to oftwawly toxia to toaato flaato™
to awitlaaaB aaitoar* aaaaiUTito to cAlartaua toadaitgr to laapto
lapaalaiit oa tia tontoa of Diaato. 'Bmmm, oUtort mA M tor {i$39)
otolarito tto tolawaiin of paooao to altofaiai taateitar Itoal tfeat too

toalo zanp no MA to to ppu

3* BlLtora of

toi aaato atoaao of tlia toaap aauaoA to ahartiw to flaata ia aot
Ttiy alaar to iato* BaivMw aal Boaap«to <1939) aitwto toat tto *
mtooaotta yatatotoltto 9tAm % awBItogi torn totoooA to 9A09 M aliartiwii
oaltoto* .ilto atlatoto aaat cat of Ito aaoAUaii taa to*3to utopirH to
tto atoMT toiatot oatoaal vito ae,to9 aototepo ooatant aa& 99»t09 tor tto
Itooitooia aotMaaaial «oa«llap« toto tto stoetooame aat alaalaMi woxa
uaaA topttor aa k titotawit aatolaatlaa# tto aolotuoa aaatoat wao aot
ofpaaiablar *=mwaioli fltor tollavaA tto* aa laale aatapa |i oaloto
totoaoa aliartwai aat jtoijtofin , nmfi (Ip * wotklag aa toltototoj
Hotoa> ijBt iMto toato ttot tto aitttlaa of aliatfaw la tia aaltoaa
oaliMttaa toaapa atowt a Aaoxaaaa ia tto atoarril oaatMt t ttoaa ilaata

aopaolalto If pooa la tto lIpt. too aliw Iw oao tollavaA to aat
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ys0B «IM  Mgr «csouttc «<* mm mggm im tin o”am i imm
iMmm~” owtwtii  artWe aa& Qmt (273) AbXo to pxointo
Atooolomtto— cf tii imimilor >lkito ttonoo tm tIM notes of oom iftw
iajooM vlith oliokww MBooote. BofSidLte tdOovovligrU and loof-ttaocoo
siM«M tfom rtoiifoAnjjali voio itewtiaol to tiMit pxoftuecA
OX)gn(*JIjMVIA S

Almimm mmarmm laAlroot fofliinto ia tte flsaona — tnWlloi of
VIiKto tor tumiMm m iMOInMo “mtmmrn m Ivtendte prMlIfitato m tin
xoot oiaritte OBi la tllo 00 ggoooo «P tbs zoot tiMnotgr Fnnwtios Hb
iIfltetoo of otior MstvioBto iato * voot vratOBteMi (Joano, 39SI*
multer. VH*» (USn iM ) »wt<drt«l «M tt> tmrtb-mtutti* =ftkrt
of mMxwKmwo #ot to tUn ffoolfltBtioi Of tte jltoogtoonui vitkla tbo
voota of tho ttio Biffhialw bm toUofoi to to xwmmmmm H r
ttao siHMVilHaniO AoftotOBoy ta Ho aortotteBtto IogIan of ploKto* Ho
pooo”tottoB Of Hoapltoot.e t.gr aloataMi vitfela tt rl yf;[eat aooto wo lator
wriflod tr VrtJM wA HbWho (m sh 9m 9mmA tkot plaato paw ia
oiatuvo o”utloBO irnatolaiag oloalaMB o0aA xadioasttro giaoastexao
aoowtOaloA 3wp aaaM W la H i wola. AntMoAioppte HaaaA
mmynw Ut«90 saiSoeettee iheoHwnio B p tnaoteoatod to tin two.
| foofewo Ho OMotoat Jbao af Aacaai Awo 3r alaadtiaai to Wat alowa
iIo Wo SaMUtiw of soot iorolapaBt. IM"lataA @W3#* HtHt (If3T)«
I\/BXaoaﬁMd HIert(3W mHTA Maw (WeU* oadMom“oat
(1933). oWWd‘.VT/at foor p «i™ paamny wouAtot tWa Wo pisaato Woo

rotarioA xoet WrolopMat» .oapoeially co ilwi Woy on pow la Wo iW 3«

Wo toatoity of olaataw io p atially oooniaB ty pnolyitotiIBg Wo
toa into a ftaoi WIW ia aot oaoily tUmi w ty piaato (Bootoara ITH )«

aNik\.
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Matiig IIM itiS. vIIl mxmm m srair®MtwriiBi ettm u wt
esimimmn Bml— | aa!AQeivam im 9) 9mtA, aaitmUaiag aoj( ofSEn
MiAltar of aoiX IWVMM4 oukotaotiolly root tevolsstt of‘ cimio
OOXFMI oA ONOX «Qic«  Is FItMIOI* ijgiooitot A Mitttgr of o ootX
ttm vl 40 to oMir ooyMUItr teoxoosoo fio oeluMU” of ol*,wai oo ft
too louai igrm m m (asos)*

rUootAgo of fkotgimmo fnrUlJUMar manm to tmrnm-mt olMwliwii
toadUintir ia too im@«i  (J.) pioopiKmui paoelvitotHi vllii tia iolttliao
oa"wtnvvl Iia m m i$‘<jlutio vmsOmriag tt taooMvOf 0aA (2) i“wapime to
oaeoao of tiMi wow™ ycoolyltotoA yvoritoo iim aaeosMzy tlila—t fOr aioo
viywrotto ylast gtrnm*  aortvoU oad ?iai«r OttoSaad tottoa oaiy
yiolA vinkb jIMMyiaiiif® olaoo mo to OOIA tlaa i4mi"3Jaa
=lam mo oMo4« Bnapoo eai. fm\tir (1903) otalaotiag tla offtoloooar of
Um oad fluiyiiiruo ia oromoBlai tlw grmm latordtm offOet of olMdaui
cfimludod, Iwwro, HatV_U m oadjlxy ilwinn tfem agyUod toffttfelVir am

lattor m a MtflIMr oat anUoA olom*

Gmmm (im ) faiai A t olimtioai im a wary oetim otim lattM
offOot oym ti» pooHI of' sModmAxoa oooiUaci* m dIMwtor of tlw
zm”to of lamoo Unmoood tgr SI90 cwar tta matarOU glmmwafr (1i")
fmad that al wfam holm tio tmde X&mX m ti*o” mwdlingii
otiwttetNI tlw fiwwthk of taw float. Imo (1936) dmomtmtod tlwt m
eliwtwai Im srootir lwpmmaA tiw frswtdi  dIffOnmt myoeim of o ilM
1a pot ewwrlamti. flwoiBnmo ecatmt of m 3o«rm» «iwoU, oad laoto
Ot oitruo 00X0 dOWdi.lo tWwrartly tmmmmd ty nBamXrmalfMto. aoot

srowtH mw Bwaft oloo to ho otiwtlatod h&t laamoU” acemwoalM |y

d
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ij-avaStaii (if Hw Mp iMwHu htaMic* x| fjl .« (aM) alao foialA 9mt
] N - -

' tialielw feM a srewHkMeOaltoe | aa vaiaaela aaft Imm

Nta aSIMea ef 8eb6e 3«0 pga aladba* ta.tle peaviOi aMtua 8r«aUy
aMaaaaA Wr%vm UKm M m \rh laiaaaA 9m tap gwaHi* %t cravtik*
aWaataataf affilM% af aVartiwa aaa iatrtaai to ilw Oapraaalva aflOot aa
tki aaatoitr af aoipar aa aiavua* Gtawiy (1833) Muai tiat awU
mmMMm af aliartang ar? aaaoaiatiA vitli Ha iacvaa af irtawwan ..

VWA « |
am toaraa. Naam aal (Utoara (IM ) alaa touaft 9n6 almtww 9ma

Smamt at lav aaamaamaiama attoulaaaa plma gmvto*
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SA*. Qv{%\nag M%\diio *:f-«_Tia aoll aox'(]Jcll\{'IJw«t« nprM ratqd‘I% "I-Ig.de|p|
tto FMMoia iodA io mlev kuode lotoooX koXoogIBf to tte HJiiown
fkoUy* 'Ha taUL difnliHit la on'OMniriH ee MMM oawoX iminftai of

ho taelMo* Motaualao and Hanao (1999) iHoo dotondaod Hat laoUaito
'to Ha foodonIiMwt idwwnl to Ha lar .laote latoood* fonoMyo and caaaai”
(1996) tOuad Hat Ha Bwoako, ooil. Immd oottoo ooelaait oopattgr of 17*9
=*o« por 100 HNHI Mdl to Ha osoHwo dooiooo” otHi dopHu Ha tooo
aotttaottflo of Ha oarfkoo to wd oolotuo to Ha dontaoot oottoo™
Ha bulk aHX OHHid and to Ha otoHr tno obtatood fboo Ha ugpor 6 taolai
of 00 ooaHttanod ocaoo to Ho boaak otottoo of Ha analt A«rtcultuxol
IHaotiaot 9000100 (IHB to fnnHa* Xt koo o pi of 993 ot lit oan-
ootw lotto* Maiot oodl otHi 00 otiMkar aHHH of 10*9 pouodo 00a ooad
pear pot* Ha oHUI ocao poaaitd HaooHi o I*ao aalu

Ha Wolonw oott to o kooto lotaool imihmgiM to Ha itaoiia
IOnilgr* Ha oott dowolopoi So 00 woo idHi O whm oiwaiol imInlOll 9f
to Iwelao. HHo oadl to to o naxo odvoaocod otapa to tko oaoHartw
aoaaocao Hao Ha Thanala aoili kaooo» toa kaoliotto oootoot to loao™
XNagr itffkaottoo pifttoie of Ha iialo aotl okooad 00 abitodaiw*o of
ftbbotto vIHi oaar Uttto kMlIlotto* Bulk ooU oaivla 000 obtoinad ftoo
Ha tgppor 6 toehM of 00 oomauyotod ovoo oad uood to tkto otuOp* At
11;vootl-_(_)otor sotio™ Ha pi_o\ftf\ »ooqﬂ%oo t*99*  Aoooidtao to
BaoOhtxo ood Haof (1998# Ha OBCof Ha wit to  okout 33*90«0*pox
Ito fM ood Ha kaoa ootnottoo Sooboot HU Moiot aou vtHi on
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ftir>Osar.iwlBB * f [kmid» iim «<mA pm ppt* QM mSX «u wriwb a

pee# W et”™ 6 lr«i i*i« WA.

B. Urn eeAfnUUm r aeterleU

l« foteeetue™lieHniie suliete «ee ueet ie thi# etdiar e#
e porleery eenyee «f eltftroau a# afcertid CBelTei# ehem
net a# aelevli™ eeetelB# Hirmrfetely «imam (Al)j
88V6 pelieslwi (K] aee 13.$" eeVlir <e)e

8* M-eeMBlIxa plwafeet# «e# eeeA e# Hm aooroe fOr ~
ffeocalM U «e eilA eai aitrpgie« Vm mtmrial eceteta#
a™af IhMIkHnx (D aat21.« alMan (I).

3. |— eliie OBeete eesteieSiif 3P)( S vee used to eyppaeeee*
ilw BlteaaM «te*uac«r.
I». nUM MM talai Ku « t «u

used pvtessiSr et IMi pstesitisi esuies.

Wsnstsli suJLlto aewp ess used ts Isleaee.ta suHfturt
o ; m.

sttuets amMssese

an 9I»i«Airfn 'IptoBdie, lesse* Bieis# «es used es tiB

mn IH ‘/IIWII‘
#V
t* waaate
m f
IM~dIsBISMe aetM uegre rnm mm M sM r*
tts pIMnplwrus ttestBBrts esitsted of s oeetrsi sad 290 ppa f
> *IP»WtBiOily psBS~rdt — isfne plwsplBte use VA

-f

eided™IBB;OPMBsd’l'a .~ -i i lijp pili]l HHr ~ Pla e ssU sad
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gn yl lwiis oowisiit of ® goaiiol, JKMmdjS 7@
gW fS'Ot g oollo ooio ,LniooA to Hn.iogJoA imnU viHi oololiai
lyisexiio* tho mmmtof Um noqfof |Or oodi soH oto tasoi oo Ho
rawwoliitfnin of ftiiKr ooi Notouotho (ifgl)* A®»mdeotely 3*0 oat
10»t fsiM oolttlin iyIMKUo wozo oAAad to oooli yot of PoooHo solil
mim Ito yg to Hoot 6*0 oaf 7/0» sooyMtlooiy. Air tm mioaniio ooli*
1.0 «roM:;Of oildNiMlyixioiOo wimtM tA-'m-mm tm* oHI m Hoot
yl 6*0 oaf a0 gmm'mm atoma to nUoo ito yt to Ojozoytmtoiy 7tO*
gn lottoir ootlmo 0 mgwr m fftoiif ooyodltr* maeo tm imo xo«Biaoi
«M Mvaox gn mot OM ofoUod to m tt ooOo tmoo oodui toftwro ylaatlag*
Av$m trroo!wi_its mg igm g’Xmriam «*tad.» M aonu
119 yp” oai aiO NO Hognoiu PotoaoiiaMaugu oyOJOto i«o oilod H
tm aoto of M 9 gggggh onaH" 00A 10«|d gnmo yor yot to yivo tm
moixoa Al aooflooliottoiii, gn ItfHoot aoto of yotoottinn oiiortaiia sulfate
oiHtiw alM inn xtM!—|ifl36d 190 K_o_oi_i/» ipi =« X4Lm<§oo« tm
oyyliootioB of gwm 00A Id;’fli9 OggO # f yotoooftio>olimliitii ooUMo
AotteO to tm ooII Hont 15 IpiEwiaSlapiOaHiami*KaoAJOQipi

A Av A A’

*

101 tm yolcl) QCBO totiiHt to tm mm looolo of aitcoyn <119 iyo)«
(30 |Bl». m aiute (OS N

All tto'tmiilfoop ootoviolow o aiwA to'im toil tmreugdy ot

v Ax tm tmo H itomm

ety 'Ho Ifm otot-Mrngtiot mrmm m mu/m m m oyoo fHIA is

\.' - mm ,iomm'ofno mmoooHr of mum=*
gpoo OiOlllmi tf Ho S* |Ip|\/| It| too. yoUoo ootunm |ﬂ:foO mt
mrnm t wm efvtw.HproO:w e yIm m to ooH yot oa IO|oI| 3« 19H«

Aflor fOoroioll0 Of mmm» Ho memmmfilio w « <« iw omut 100 ypiV

AAA ahA;,
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la tto <bm ™ eaaoBtue aitaate.
Ito wyariiat «m oanlad ou/t\_ageg 8 (I X3 (p) Xk (AX)
laatorlaX ia a laalnaltaA eoaalata XlaaX Aaaip aitX thrto lapliaatioao
too top* aaA rooto of tto plaata aava tarrMtad 7| aoirtito aftar
plaatiage Ito raota vaaa aafmtaA aaA aaito* ttoaa tlaaa with tap vatar
to ram toataaar aoAXi«a Ptoriai aaA ttoa aaPaA taiea vitli OU. X WSl ~
to naara atotarar aato-aalwUa aoapMoAa aaxa aa tto raat auriaaa«
flaaUjr« tto laata aaaa riaaaA with iiatUXat aatar.* toa plaata vara
ovaa<tolto a* aXaat tor too Aaya'aaA aalpat ~ tto raata aaA topi
Wra.ttpe'eraaaA itpawitoar ia pMfamtioa tor ittoaital ara!pla}. '
Tto total "|IH«|toriia eeataat of tto topi aaA roota aara AataitonéA
to tto IUpaalra aitrato toy MtoUp-toiM ttoalirAtoliPtotorlc Oatortoatrlo
BritaoA« (aftar toatotto W5«)*

{

too aluaiwua oaatoto of tto top taa AataialnaA to tto Aliartaca

w ooV

aaltoA AaaarltoA to totoMa aaA fratt (IPX)*
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X. flaaOLlwatiiqwa to
A, YtoUafSopa =7 . 7.'7® N
to'siwml, lapvWios af 9m alwrtiiim bpUM, jtoapiMrua

torux M r IMAMITMOM IXT m tter ytoM af top* to « lil«Uy olpitftomt

toml. Kmn iIBmwir, a htftly oiMfMaat totonetioe totw a tiM

xatM of ifeMilWnHi ato Ilim oppUoatiOM m to oaa 1Im oma to tIM

faUowtoi; (mmmgf tottto (aalaoa mproaoat atom of aliMtmai tovala to

7--r'7
Vtoto I)t N

M .
(ama_ity attowr ytoto of top* to gmm)
N\ 7"
K
250 7™ a9 "t *13.7a X3.58

f7; vtoa imtmm to ytoU af topo too to itoaptonii tao raiy aartot 9mm
ae Itat aao oiplto« tol ttoa too m il 9m limd to approxtoatidy pK 6*t
aa0 m 7*0 too tofOiiaa to yiaU tot to ptogotoirtto aao aot opprootoU*.
Ippaiaatlar# Xtotog toi aat topim”tlia offlotoawy of tho ptaata to
utUtoo oipUat ylwviania;®» Xt to atoo arMaat ttot Iim to0 immvaA
aroatXar too grawto af too pXoM to imatolag topmaoiaag toolr aairtaiai
potoattol MHtor too oamrtoaitol ooaitttcao to toto otaOpi tonoo, too
otoItIoIABV»'Of ptotr(f)tomo fOrtiltoor did aot tetog a propertiooato toemaao
to grovto™

ftomtoauo toomaaod too dxy aattor arioM of eoffoo at all lavoto of

oltariwai oppUiattoB (toiaopeetlve of too pi lovol) oo toooa to fig. 1 1.r-7

-V oL \Y "I'M
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<2A alao la Ho HAJaoftag aunmjr HMa «a Wo anxact Axy aattor ylalA
of eoffto ooodliBf top ptr pot (talaoo np«BG-t aocono of Xiao lovolo ta

fOUoDt

Hwwiwe vm AimUm AaalioA
e 3L iSt m SSL-
(bTmb dxy aattor ylolA of topo ia gnooo)
736 616 1010 816
250 1921 113,63 15.1S 9.35

LY

. 0aA olwoitowit Iwano, Wo iaexoaoo ia piolA tea to plwwiwruo aao aot

ooal tataat ia tpa Wot |Ja<Ola of oM m  apAioatlOB. , Aepeeeetiph
OAiltloti of alBrtiwa W Wo i0iX otteOated Wo povW of ooffioo
000Allop IAwa ao Woepionis «oa 0AAaA, "'_?No laexoaoo ia ylolA io« loawooo
Haicaifleaat. Woo piooWoouo aao aAiii« Woxo weo a Aoexoaco neA Wea
OB iaexoaoo la yiolA 00 Wooa ahovo." At Wo fctWoot lovol of al®orioHo
trooWiat' Woa ifeooiiooiio oao cAA0AW Wo aoiXi Wo |lolA doaxcaooA
olpiftaaBtly. (too Wldo A Hr fflawayieoca Of aooao),

AO otatoA oaxAior™ lialw Wo 00AA to oaoat pB 6.0 tMoxally lacxoaooA
Wo aooa Axy aaWot JAolA of ooffioo at toW looolo of pfeegphoruo (applioa*

‘tiea. W0 00BO Wo0aA «aa otoom A la WA altaitWBi lovolo a0 OWwa ia Wo

laUoaiw OHOaaay WiAo (talaoo xwooowt aioao of gWwopW yuo Aovolo la

At

-a4E7
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(moB dry mittr yiiddL of lapi ia pmw)

9.39 8.16 TH96 9.31 7.98
6.0 U>.68 It.fO 1391 “ 1030
7.0 it.oe 1X.76 19.06 ATT

liiW A tlw oou to i"out 11 7«0 did oob> wwwwr, briic o nnnrii)Ws>ttod
eoooiotmt Imvwwo la tte dry aottar yioid* At UkU fS, tlw\yiona
00z0 zoduood tilwa  H i and”™  SiR tXmimm mm addiod to liw ooU*
m dim m ” ofllwy I~ awM OIO sliaifivuxt (SMOo I)« At
|8 67 .mm odfttttOB a iJ$msA IS$ ip i olaalwoi tswuiw idwiit m toWMOto
m m yioidu mm mmmmmm Um HgUoitom mx (0O $m)$ M
twmd of tlw ytoSA WM oiailor to liat at lil 7*t* Bo ootiaiaetoiy
oaylanoWwwi ooa hi ofSiood at tlw aiwint fOar tiw oontvodtetozy Tonywioo
Of ooffoo to a]MMwM ia tawa owwmoat™

tmmX~” aitwfwai apdaooi tho dsy aatlor ytiddi of ooffOo to a
oipilfiooBt lovol«11li|tf%iad tat aotWaiOtoat ia tlw idwoidwrtto
tnatmnta aad tiai HjllM tliwa ao mmmmalmr* Wwa tiw aoii nm
Jiwtd to akottt yiB aad HO Ha of al,iwtaiw oad |iwHIw»w ww oddod*
jI| | H aHtm »|d|af| pp | (I"Mii Hazydy loiioH. Xt tm yo»"hla
aotod topsoa: aptoat tio ylast. 19w pftM\b. ooold lofo tolwa olw”iwi
ia Ho IWw of oliwiaitt iMHtotH* IIBfl* Xt io poooihlo aloe thot
rnkm WHaaW'itiSiMoaey teoupt ohot % Uadag'tiwv oWMI~Nto Hout vy
7«a oottXd Bart opwwatod tlw oitaotiaB*

e riyvan.a VEVA AA- A ‘AArKELSA'E A“:A_k{,VItiteAV
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0
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850
0
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3340

1347

H8 84i

a%,

II’- ]
,,a-':S

Immvami & mt Mimm rmw 09WM jm

848
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B TioUofliMn
9m torilapMwat of aofXbo xwto mo, im nmnmO,, cxmUj wtHawnl
by lIBlag aoi plagHoruo eppilestloe. AlmAumi, to paoozol, lotoxia*
Hm srovth of — ftto oiilo (N B) 9m 9m mU ou Xlam to otout | |
6.0 oodd 7O*
At oU tk» lovold of oliortma uplicottoB” tki ytold of ooffOo xooto
mm itjilflilootlr tooNMod lor Hw HBJ*Xootloo of tkBOpkoruo to 9m
wiHoiit ioil* Hmo IIm ' oiotoiiadU tto ofitat mi 9mmikmedari:nm oot
woototwt* iftn |lao»iwnui om odM to 9m Uotd ooU« m xoot pioAi
vtHi tmiiifod |Ilw oipUootloo oo akooo to Ha oioawgr taldo

Cfoluw fnxMMit oMuw of mliortwoi lovolo to Bablo 1) i

&s__ JLSL

d>7 aottoar ptotd of xooto to cm a)
0 108L 2«iB 8.23
250 Z*ik mM 800

fla dtffOnaeoo of tto yioUl omm art sICBtfltoot (XklOo )= Ha
iLk df M«% iMliHMotloo «t fl 7*8 tkr boHi lovoU of fiaaHn*

too tMSkaot Mp 10 dot to Ha oAvoaw offOeto of ovox-ltolot «<m | tet
g|0|rtk Zt So dlto ftooSUo 18nt ot ]« 7« Ha pxootpltotIM of pkMgkoto
Into Iooo m [liM o fBmm took plooot 9mm, Ha docxooood cnwHTt.

Hao tko offOot of ifeoHtoKruo So eoooSdmd olong vtHi Hat of
I ltaiaa xoauHlooo of gl 2ovol« Ha ooot ytoldo voxo gtooxoUar ki9mr
9m Omm9mm mmo iM oo Uluotootod So fSg* | ood o ;™ So iHt
oaaosr tofello « Ha tOliowSag poc* (‘volooo Mpxoooot ooooo of Uoo

lovoio la HMo Dt
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(iMMi ftrgr aittor flp i of roots IS immo}
0 1.P X*T3 JUP X.62
ap 8.6B 8«9% a.To X.9X

ltotpoimo m pits oftootlw is topovifli tto root toriXafst of
osftoo Midilino Is six XovsXo of sliortm avpUootloa.
. «toa,tto ofitot sf Xtoi Is losrtiitai iXosi vito sIMrtm vtttout
lopwlito ftototonis XovoXo* Xlalito'tto 00iX to tooot p 6*0 Iwoiooood
tto root yioXi iIirthiowftIy* Xtoiac tot aolX to tpproximtdy p 2«
A A  iiA aot iaarcsit root fiowto Atrtow to tomils tto,ti® toXov (oalsoo
to itotitoTiio lottos Is Itoto X)t

A. =

S\ A
t to
m . J « L,
(sms toy atotof yfsXi to toyo Is psat)
A7 - 3¢ X.67 8«W 8*36 X.TI
o ')ﬁ ™ . .
m $A t-57 I*Sf a.la 1.0X
O a*tox™. m 4. ftto X.53
tot aplltottBS to to sal 183 liB AX to tto ooU toito om aot
XSato iaonaoto |to ftp fliiil olSptor* ~toaever, tt)g laoam la ytoto
ito ato topiltowt* ~ill tto o i1i”; tto aittlito to alsBIm”
oipifttoatly tto wot ytoii o %toito itotilaUy itoa tto otoXato
‘4 A, * iteiA M | toMatoouO  midal toi xato' of «<r—* @

yioXAt toito Vita X«iar-ittoa tto iartwfl>yXtatol
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v Q, Ig_qysl\/lt mm

fm mu m tm muo ortm mu to tm noto la mm x amv tmt
moaa growth «<M m ii ramtlro to tm root grofwH Hta ymaymrus roo
mAL0A to T oeU™ fln Amm tx N fv\oo smorrot wina Um rot

to tm ooU. MYO tip inwH# romtiro to tm root grovtl* too yromeot
wioo oladliaoi t00 oidoAm tm waltood ootl« tm toxlo ofTOot of td 0

I0000 of oluolaui orlAwUy oouood tm nduotioo la toy comMm Aty

6*0 ooAyl 7.0. tm gmtfU of roots tro rrotriotod Aevoroly Igr MWL i M
throoa tm toy grooth ma IIttOo affOotoA* tM omorrog rotwrtotloo of
root mwilflyolat o o~ Imro beca oggrocvotog oXao ty tm liaimg tolian

of roU: ia tm yoto.

aro mttosnouo | |
A. TioUof
gn taerow la my inttor yiolA «uo to ymoimsus roa IEtdOy
stcdfteoat tma Ho osif tw aot UmA* mroror, tma tm ooU too
UmAtoowt yl tm iBonoM la Axy aottor ylolA Auo to ymsymroo
too aot itpitfloiat. At yl 7*0, tm otoitttoa H YMOPMTUS to Ho ooI2
myyoroatly AooroocacA Hva Aiy aottor yta.lA 00 !—|ota la Ha toUo talao

(tolma wyroaaat aonro of oXWata 3aw2o la HUa a)i

yl af tm Sail

# liSL M
(aroa Axy aattor yio2A of toyo la gnaa)
0 1.3 20.96
250 2509 227 A776

Ha ayyomat roiwatiBaa la yiaU Ot yl 70 Am to yiwoymroo mto.
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At
hownror, aot oipUiIMBt (Whia S).

Won tfeo ofHeto of pkMpimui end aXiadwi an eoaoidand nprd -
XoM of the |S 10" , % ia oloarly orldabt Hat pIMvWrua taonaood
tha dwy aattor ylold oipifteaatly ao illuatntad la Tig* 3 and ia tfea
fblJLovlag auaaury tahla (valuta npreoofit aaana of llao lanla ta

fatla a)t

vm Alualmai Aaaltod

2 » MB 2»
(acaa dry aattor yiold of top la ghao)
0 8.A5 6,7% 5.22
250 1361 11.70 12.92 11.54

In bota lanlo of I0aoporue applteatioa, tW yiolA daonaood vilii
laonaolag aaouato of aliwlniai addad to Ho aoll (fig. 3). Ha
pteogiwmio-tnated ylaato n n, iMwanr, aon rigonuo ia all Ha Hor
ratao of aliartmai agpUoetloe Haa Ht piaato oUdI did aot nooiva
piNMgHozvo. Ham plawpiawuo no added. He yiolA reduoticma n n aot
00 aaxted Bnegand to Ha ptpephonio-control pdaato casapt at jK 6.0
(fatla 2). Hio piato to Ha Itet, ao oigpiloiwd oarliar. Hat ftkagpfeoruo
aiaiaiead He gnarH-ntardiag offtot of aluaiaua,

Hen Ha of liaa 10 ooaoidvirod alom viH Ha offOot of
aluBlsua cat He gmrH of ooffOo oeedliwgo. It to caan Hat liae greatly
iprond He gmrH of ooffea oeeilitma ao Hon ia He table oa He

fOUowiag page (valuoo npnoeat aaawo flor phooHoruo lovalo la Wbla 2)t



m  AleadBuii AwAled

ag 335 ggo
(aaea dry wttter fimSA of tofo la snwi)
~15 8*09 7.15 9.39 7.16
6*0 X5.08 9«a 9.1 748
74 XX.A8 XX.88 a,6Xx 10.XX

vm BO>Xtiiyai mM addod, llatm Ob ooilL to p8 7.0 rMmXtod is O
rodttetloB ta the dxy aottor yto3d of ooflBo ooodUago eoBporod to tiad
at i4 6*0 vilii BObadaud oddod aloe* lomnBrf tte redaotloa ia jrlalA
S tmigalficoaBt (fhBla 8)* Oittalido of tlOo BPpymt djooaooce ta, wxeAA
<w to 3lacx tiB m grm k vm§ onMaoUijr laeiooood tgr Ila» spfHeatloa*

At 14 64# olwrtBMi Bwrtod a ggmimr gyoirtli“roduoiag offoot oa eofldo
OBb at p8 A5 oad YO 74 (Pt«« Ak Xtm m n that at pi A95 the
eliaOjaai oontoat of tha 0oiX mm aXreodgr oo toade to tha 4aato OBt
Aurthor addltlen «f, aJUadmai lad ao ofIBtt on Ob gsoirtli of ocolUmi
ooodLlago. Atyl 74# Ob adiitlOB of did aot aflOot Ob
grooOi of Ob ylaa”™ oigalfiBUBttlar hooatioo Ob oddod olualsai oould havo
Bam roBdorod iaooXuBB Igr Ob Xiao* “dBarcec? at 98 6*0# Ob aXaalakB
oddod oould hato Towitiad ooluhXa ttd« OBxaftao* toado to Ob yXoato}
IBBoo, a lodoetiaa im Ob exowQOi of Ob o0oflOo oowdllmo la proportloa
to Ob aBetmt oddod lao “oerrod.

Xt la Oaioua Oat ia Ob BeXawBo adX# phmiiBnui ocad Xiao
aipXiootloeo to”ood ol«oiflaaatXy Ob toade ef~ts of olwlaai to Ob

eoffm ooodXiafo. OadXar xaouXto aoro lauad oad dtooupood ooxXiar la Ob
MO MUa
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B TioM afBwto

too opi limtiwi «f tomphoruo Im iint too mot arioM to a fedfUy
HbUlom™* level iBtttolty ito ao Hat tee opfliod to tot aolU
loaeoer, tom too m il mo Uaod to ofeeut f | oat pB 7*0» too
latrooom la seat ylalA too to ptooptoi'uo mie itoat aot olgaiftmat ai

tooaa la too ttola M m (mluoo apimeat amm of oluaiam Imolo la

Xtola8)i
| sSI
4xy mttor arialA of rooto la grmo)
>7. 031 7 7>H f»
.77 4t v« * f
‘w7 7 8-18 » t r

too retoeUaao la too yleli ef xeoto la too 230 ppa ptooploiruo trm M at

la too pota llaoi ta pi 641 aad pi am ato olgpdfloart« tomror.
7TF v *.’ TN &

ii
t tom too oftoet mi toagtoomo to maoltorod otom «itli too dIflteoat
f lamlo of almiaua ojpilmtito. it to erlioat tom fl«. 3 toat too met
77 ptolto mvo ooeetotoaUy feitoMr tom plwmtonM me oppliod to too ooil.
: "toi ytolf<' of aoete waliamly dooymool toto tooimotm elmtam
7-v, ® .. Vo " u
apfOtoettoa. tom ao gMItoew me upMai. too roduottom to met
7 ytoM due te 830 ipe el>ertwei eiitlilm ame tomd te bo highly olgolfiooat.
,too toaago to gmoto mto im'to pimplmnaa to toom to too table m 'too

< for oil Itoo lofelo to SObto 8)i
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n > | l. /\ /\ n * ] N\
_J{,’(‘[ t'41|]|c /i m’m [ | : F
o> <Nan v -] A LA V m  * J =t tr
(m m isgr Mttor yiolA of xooto la fnm)
0 157 " l.e 1.51
250 3.00 8.63 8.58 2.08

hCB pfeowhnnio mo npllilk tko loiMtiwM 1» xoot yloXi loiM Itlof ftrca
OMOA olmlom moo aok oo aoxfeit m tkooo Hmi m glmpkanio mo appllod
(Mklo8).

Qooctiortit Ha offOot of Um oloai viHi Hat of MguA’
looo of pkMptanio Ieiel** tko doto.tkao Hat Ito[og tko tuiaaiw ooSl
iiootly. Iop-i;)\v/oA-Ha inotk mt oeffOo soolo. tot--lmzoooo .to soot f;co li
too %t Uaa ot all lovoio of olwtaaiao faaA to.kt klHtly agolfiooot

00 fkoapkotvo MO o0iAtA (tokXo 8 oal fig. k)«

Okoot pB 7.0 ASA oot oiPtnalir ofiOot Ha tootlmant of eoffOo sooto*

Uaiat Ha ooU to
8twa tkto 00Al to IHiAaar «at tobaMatlo lofOrtilo (Bm Mlio
1 .-l [ 1 .* - 1 ] l!_

Oktast M06) 18m 0otoA pintajg «= * ootl aallosoat oom U oo o
Wgtell\/lk wufw ftr Itot ylAKto* mt mUItUm of w&mA™mto tl» ooU
iIratoooA Ha soot plolAo otpdftooBtlp oo toao to Ha toUo kolow (m Imm

aaa of piwaknwio lovoio to toklo 8)t

BEM m J22.
(«<Mo Asp oottar ptolA of sooto la giaa)
kK.» 191 U& 1.16
6.0 8.te Uls 1.18
7.8 < m="8.58 &4h 8.73 1.89

flovoM iQitTtfltifloo Of root crovtk aao okoorvoA Hart 850 ppt of



[ TN ]

d vMnm mM mAKA H Wo aoll. Wto p«wW iWmt&QB ly IvkLmm mm»
hammr, tfm tb ni® WatalaoA ty iSm mA mmikaxm opyUntioM.

C« Hp»not IWto

Vhn ae ISm m» «fyliot to W» atilf Xmo toy gmrW wo oato ty
Wo plwto nloiit® W wot dowliwoBst. Vkmkum fnrtUiaor ImswooA
Wo BNBW of top aocaro Woa Wooo of tW woto (SWlo a).

W Wo oWor ImA» ol<otmei opUwtioM eonood mpoor pooW oftop
00 w U ao sooto lot opt poUfowttoo wi raUtiwly loao Ww toy

fwwWI iWMo, Wi WWor toy/mot wiooo OtWMU

A ir m

A. FWadiioruo 9wtwt of Wo W p of floflw Booiltnp

Wo oyiOiootloo «f pWayfeorao poortin y ImwoooA Wo owoootiBttooi
of Hwplwpuo la Wo top of ooflW oooillini owonlony W n Wo ooAA
wo JLlaod oaly w W".o|p«xlaKto2y 6t«* Wo ayyUoatioa of WoagWxw
fortUlottr at |[B 7™ agp watly wtuool WO ooaooatxatioe of pIMyiwruo
la Wo oofWo top m Amm la Wo tohlo tolov (wlaoo rayroowt woao

of olwtHMa lovoAo la WWo 3)t

(aooa 7 oaotoat of top lajp)

m

- . - * 0> ” Tw - x5 WP
230 L.JSS.O X37X0 1609.0

1 T > ?mmmE>." *m

Wo looreooo la oooooatsatioa duo to pooHwmo wo aot, aowowr.
oipifiooat* Zt to totowotloy to ooto Wat Woa ao phooponio wo

ogpltod P p Wo oytoka of |lIpyho»io taorooood to a Itp ly
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slpifUM t XovRI* Xt—l l‘Jf foilo fooetuo .Wwil tin fujrommnt of zool
|

dord opwot Int oHooooA tH tpWdn of pioo”™noto ty coffOo. m
ejpezoe* leomio of ikMplmnio omWot of tin toyo ot yl 7.0 Wno
sOeoHoree too H|Oloi a r ho Ouo to illIMlloo offhot olm  tho yltoto
zottWiLtloi thU tmofw O aote mro Wy srovtO thoa tiwoa.vgol zooolina
yIKNninruo. 1-1 T As%.

Wam i;pi oifOol of phfeopinrus oloag viOl that of oXwQaua io
ooBoldeiea, TapiOloaa of lim Xozolo. tho oomaatzotloa of phophozue
I ofizooool vith iaezoooias aoto of oxWibm lyyliootloo oo Houa ia tha

tokla holov (mOuai rpzoiaat bmum of Xiao lofoXo ia SHXa 3)i

Ihooyhezus mm Alinrtoiai Analiad
ta ias »Stt
(@ao0oB f 0aalOBi of top™ ia ppa)
0 ikUaO U(kaw Ufiuo X398.0
HO XA03.0 XA97«0 X900.0 23ii6.0

Ayyazoatly tht liyUaittmtofH oat XH 3Pi aXwaiaua mhiinai tho
tptote of iIMvhoruo hy ooffho ooodlloyi thoa HO ppi vhoRphonui aaa
eppUad ta tha aail. Ipm tr, Ha oHIltlna of 250 ppi obtnai WnoHor
tiH 290 pfR phOHNtZttO zoiuood oiplfiaoatlp tin aommtzmtiOR of
mmOmrn ia tha tOH Hna tha ooU too aol limd. Ha ioazoooa la
yhMphazoo BnBowmtloa la tha loyo ay ho ooooaolod IRr ly tha Hal
Hal at tho Xooor aaloo of oltaRaaR ayltation, gzoirH ooa atimlalad
(ShhXo X)f haaaa«On lytiha of phooihBnie iaazacaad aaaoardiHXf.
lotomr, Hla ayyaoat iaaaacaa ia phoochearos la Ho toya dm ta altaiam
mppUmtion ia aol alpifUmt (Hhlo S).

ittm tha offhol of Xim ia ooaaidazod toyathar vIH that of aXmlam,

"l .- \ ' u'v -

S Ii.



MfsrAIMa of yinsdto>uo XmoXM IlAaAt0| |aozooooA Ho ooMOBtimtlon of
Fhawtorua is H I Hyo la oU-HoV rotoo of oXmimm aldltlaM Ht
mypUoottOB of 15 0aA 215 pya ol Mvaaa InoicaiaA tm yInothnao ooaeoaHft-
ttea la Ht toyo Haa Hi oeU taa UaH %aabout pH 6.0 caAyl 7.0 oo it

lo Howa la Ho laMo bo2aa (nOuaa wyraiaat wani of ytKMyhanui 2«fo20

ia Hblo 3)t
EEEA3iBteUSH!is6
2 2s..- m
(meoa f coWaat of toya ia yya)
5J9 1326.0 2309.0 1266.0 11020
60 23090 23720 13610 13030
7.0 1596.0 26850 1676.0 16290

H n ao Hat roa lyylfit Ha mmmfuaMm of ylnoBinro* is Ha teya
laerosaaA aaocaiatastiar «iH isssaoaisf sliartwiai ayyliaotiao* A2ao« viH
150 yya of sliadsHi angioAf Ha MmmfmHim ot ylKMyterua is H» toyo
AaexaoaaA atas Hai Ha aaU roa lisoA% Hoiii yl 6.0 aaAyl 7«0.

B. Ihowhoroo ooaHat of Ha aoeta

Hai H on H‘So aglilnaylwnieHsiioA to Ha”ooiX, Ha aaajiatistias
of P is Ha xooH of Ho ooffOa aaaAllaga crewa ia Ha limmA aoU ho lapMr
Haa Has 250 ypi ylnaHwuo ho, ayyltai aa it ia ahom ia Ha ftaiowisf

latatactioa tihls (taiaaa saysaaH t aaaaa ot s2<adwiai Xavols ia Hb2s 3)t

H of Ha Sou
JsO
m 1
(aaaa P aoatast of saoto ia ypi)
0 2327.0 2152.0 22960

S50 23920 22110 U710

™
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lewmnar, tto .'n.itolrf'tHHi Sa atawtratloa to f la tto xoeto Ana to tto
mppilaatioB of itositoius art aot Uc caaop to to ataUotUaUy alp Ifl-
taat* Ito appwoat tooaoMo la tiaiiittotHa a”r to vartly iao to tto

IUatlaa offtot toaao tto itoaetonie-tioBtoA ylaato tad kipor mot yloU

1 A

<* * . H .= .
> 18 /a )K - S ™ e '
$Utoa tto offtot to pmpome to maaitiomi, otoac vitk tto oartous L

loToto of aliartaiM aiPtliwi, mpHlaao to &Ji» it oppmra ttot tto
ptoaperua aoataat to tto moto azo'aot atotoltoaartlar Aifftmat tnm mm
aaattoo oitkto Ito aiM total of peptoara™ tmatmat aa litastsatto Ip

X mV'X.
tto toltowtog ooamxy takto (tatoaa rspatiaiat aaaaa of Itat tow” la . XMAC. XX

StotoS)i
"wparus m Nodir
JSsL ... 2--mmmmmmmnnneee «? 220
(maa f oaataat of roota to yp)
r n 1310A XfnMi H aae?.© Xab2«0
890 18320 WM 12160  1P9*0

Litovtoo, toM tto iato Poto it to otHaat ttot tot appUoattoa of
alwrtowi to tto InAS. iIA aot appoM_topr ttotot too o«M«atmtioa of
pitototda la.tto imotoi toaoo, tto gtoaaarata of ptooptoma ymolpltottoa
Ip aliPato iMlio tto'roota of otm piMto too* aat acaa to oooar la tto '
ooffto ooatttop ptoatoA to tto ftaaato aaA3lU
"X 0. latto P t to tto atoto aal top

to paatol* tot apilliaittnB of pMgtooaa tortUtoor raiuaoA too
ratio of too ttatttoaatlta of F to tto roota to ttot of f to tto tepa
(toUo S).. lewofor, tto Alftomaeoa oora aot fOuaA to to otptfloaat.

Uaiat tto acAX to atout p 6.0 aatp T*O aifaifUaatlar rotoooA

B mxx .4 HeX
A H"'X.4X144vx)
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tm ratio of WmUmewvM im tm roeto torooo tm toyo*

In all rataa of olioriawa;tToatnita® solatlvely loao ymwmrua
oooeoBtimtloo too fOnaA ia tm zooto Hwi la Ho toyo* g» AiflozoBOOo
la ratio Auo to oiHtmoli ozo oifaiflooBt (Hblo 3). It ooooi Hat 3iao
moootoA tm tnaatoaotIM of YIMyMruo to Ho toyoi MOOOK Ho mtie ot
zootymoplMnruo to Hat of He ylKMplwruo ia tm toyo ia® ia ymoTil, Xaoo
Haa uaitgr*

Aliadaai AiA aot tavo oay oigaifloaBt offaot oa tm zoUoo H Ha

P oocaaaataatlaao Haa 150 yya ymMmraa aaa aypMH to Ha aalUL (OHlo

=Adltioo of yiMyiwroo ia Ho aoil («<MHa 0)* Ha Aiffazoaooa of tm
traotaawt aaoas 0so oifaifiooBt* Ha iaaraaea ia eocaaocatzmtioa Aua to

yhoapmrua oaa atyl 2.95 aaAat |ft 7«0 Haa at y8 6.0 aa alnwa

ia Tm tohla MMV (samae rayroawt aaaaa of altartaai Javola ia HUo 2)t

jB S t Ate M M
(@@ao P ooaHat HHyo ia yya)
0 6)0.0 u23*0 1229.0
150 1196.0 1222.0 1752.0

Ha viyazoVO U t yaaifH (Htto 1) oaA oaloaoito zoet Aovalayaoat aagr
<MouBt tor T mimr 9 ooaocootzation ia Ho tepi of yiaato H iH

roeoivoA ymwlwrue Hztilisor tma ia Ho toyo of tm ylaaH HAeh

‘m N A-s'AVE .



kmmk.

nosncHis aanoBf n
IOQB OP OQFW SBUJKSS 8MMI XI BUDiMn SOIL

=aaSroTh)

Sou U

(wO

1.S3 0
23
123

6.0 0
23

250

123

TSomiwai Addo*

0 Mm

682
M
610
392

1268

1281
1227
8|T

1101

1160
1120
1132

«80.05*

250 Tom

1237
1X16
1211
1217

1122
1301
1509
1119

1663
1807
1838
1107

3/\

TbBijionM gJoA

0 M»a N wm
1~
N U »
tl8 1117
393 10?20
N 379 1n
30» 1238 &
N 380 lato N
>663 1y
- 1863 n
N 3813 12/~
1306 1368
1176 1613

»

ifM or fon aid

o

—oo

Cooco rown?
oRRF W
N N

>

0*89
0.99
I.3X

wrnmm

0*92
0.99
0.91
1.01
0.31
0.96
0.86
0.89
0.90
0.72
0.73
0.96

0.31
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wnrt not flwrtOlae* viH _Pllwiieru#.
C3AfIr't % - <

e~ n

Ha.HOUtettm vtrnmimm MM Mt etgatfimatiy imnmm Wn
piMyhoTUA MWMrtBWIiMi Is Ho Hyo Whn plwylwzuo vm ayyXiod ta tha

_Mil M ahova ia lha ftdlawiaf taUa (tribaae rapiaaaat asana of llaa Xamli

ia TMOa )i
gHL.
(@aaaa F owtaat of toya la pya)
916.0 977.0 913.0 8h .0
6.0 1399.0 U630 1366.0 IH6.0
7.0 iH l.e 1900.1 u710 11190

At pi %09 iitt % 6.0 alawBM latoiit aiptfteM rtly Ha mmmAmr
tioa of phaaphorua la tha taya. masasay™ lina Ha m il «m liaaA to
ohaot pi 7.0# olmrtaM i!\y_l aot opyioalahly offhot Ha aoaaoatmtloe of
'placiCaamo.'ta H1 tHO O”f uBffho oooiltipa*

V 1. IlheoHartio Oaateo* Of Ha loot#

Ha HpUoatloa « f HO ppa phoHhoaoo $fMHa m il iaenooai Ha f

eaataot of Ht nolo m|]r aMhelly*- HaUPfhioamai of Ha aaaoo ton

fauai qu/Ifioaat (HHa !)e Uhaifiaax Ho oitlttoo of Uaa oloo
-V :
tiiMii onhly loBTOOIBd pfMphano liytiin la ooffho eaoaitoi noto m ahaoca

la Ho tHlo holav (talBM SHaooaat anM of olMBiBiai XetaU la M lo %)i

M [------------——-filfi M
9 ooctaat of noto ia pya)
999*0 1171.0
1H70 1M6.0

L] % . M .- - L]

an

N



m
nprilpo of Um ioffrti» W» iWHIiiii m eoBtw* of eoftP nolo
taonoood o tp ificarOy i0o t(? Wo odiltfp of jIMilmraa, At tko Mpoat

ar , | i/
lofoA of al*artara mpHoatlp j Wt ooaooattatlp of pooihDzuo tmnaood
=t toW aafcee of ilw pow fMrtiUaPtoa m iadloatod la Wt tatto’)M ao

*kvr ** /A o1 Y
(toCaoco ipMOPt Mtai Of Up awpoto to WiW'%)t k
TSa moiwer
0 HO.O T25.0 9uUUO0
230 1263*0 iaaf.0 12670 (m $4ry Ve AW

lewmmr, tte toonooo to f ocaooatiotlp dao to tto odiitlp of 290 |fO

wxXxmimm to too aadtl to to trtpfflpat (fiAdo 4)*

. fma
to tto looto to atoply otpUtooat AmA*' fto toexoooo to iipoatoattoi \
an aot» towm r, owatotiat to tto” ftor Anato of oliirtiiMi mmnm m OM
Wna to Wi toUo %0oAoa (wlaoo wpianat mwao of itopplioini ApOto™ o

4)1
TV." (hoaf ooP” of not* topa)
4*99 W3.0 846*0 ~ 0 8Si*0
6*0 810.0 984P ~  93t*0 994*0
70 1276*0 U63«0 12370 1960*0
It mmm«m* 1M l« «H Mtt *»*kw« > M amlif 4U
Tl



gpsacmUOAg imxmm tot oamtmtloB «f jhrnghorm la Ha sooto lioo
250 Pin PWM m »o<i mmnnr, tki plaotowuo eooMotsotloo ianooooA
vosp snsfeodlp Hao piwddaruo mo oot tgpUoA to Ha ooU. toon tkt ooU
«M UmA to akout pi 778 Ha BoMitwitlao of plaopkonio AIA oot imamm
AirHar. " -

viHaiit gknatonio hrpU cA. W | pi okatwa 8» Ha otil
[Im Ato Oko_ut p» 7.8 IHM otii olfaftoaBitly Ha tootiotiotIM of f
pknatosM |6Il Hé sooto oAufsC)SMEiag ttg;*»pc?oolk?llty o_f_prli/lIpitSf)Lj.eB*;ofAr
pkoMkaxuo la Ha sooto. Isoovor/ Hmi ptoipfcwna fOrtUioor mo oppUeA
to tbt ooa vIHt tto oaw pl« olMtaoo AlA oot Mpsoolokly oflOtt Ha
oooMotsotloo HPf la tho irooto.”tolo "Hat to mvo too to Atlattao
=ffOet Haa oagrHOag oloo olaoco Ho ploato HHHi somim A plwiptom Kil
caasollp klHax soot piolAo (to I 8).

0. Botio of Ha r la Ha Rsoto ao8 ftpo

Xa iwaiol® Ha HH>t«otloii of 8Hip i pktHtOoruo ImsooooA tko sotlo
of Ha piaoplaruo la Ha sooto to Hat la tko topo la oU Ha pi lovoio
obA sotoo of ol iartiwi oppl iBotlflo. Wmmna, Haso to o kIHH/ otarfftooat
latosootioo kitMM it mA pkpopkoaroo opjll cattoB, Haa Haso mo at
pkcMpkoviM M»1tol to Ha tMX UanA to pi 7*8 Ha «aoB«BtsoUaB «f Ha
pkMpktrut la Ha ooolo ooaaA to ko solotIMlir IHHar Haa Ha r la Ha
topo* At pi k*9f oat pi 6.0" kootvor, Ha toottatsatloe of tht pkotpiasM
MO fsootor la Ha topo Haa la Ha sooto H r kotk lovoio of pkooplasM
oppUootloo (HMo -rk’)» |

OeeolAerls« tht_ offOtt off oliortoai oaA pktHPkosuo, IHt topo kart
solaUvolp klIHav » ooattat Haa Ha sooto] kaoto. tkt sotloo,(»800H/
Ktopt) oso looo Haa Mitgp. iMMtloaally kiMH soot pkMphorut too
okotsvoi Haa 858 ppa olwriBaa m o OMtA to Ha ooU vkidi AIA att sooHNo
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RV7 - mm 7, Y C | >

OrMIiMr*  Wm Utfimnmm t Ida fotn*
oMt (M ia 3}# agpatialir dvVB Ob m il mm XtamA u ahmit yUjM.

OIM Oa afCiat of 3lib l1aA eimmmm It oocaaldVBd, lagwiliw af
tMnrnrm Jm3# MaglM Ob saiX'd‘»v‘aipi«KIaftteIar 98 64 ILBE;;<anr
flnmd a fMnaiwr tnwalacaMoa =f yOiimami ha Ob topt ta all. Ob
alBOBB lavalLi tSBsla”ly OBa Ob fiiaOs lit mot laocaiva ytBadoats
farttUMr (OOda t)» SB svtto Of 00 1 la OB nwta to tkat la OB
tops iooaHwot alpAfiflaaOisr. At 9l 799 satfl T4 Ob aalaOva
Baiiatwitlaa of jOaocOoorua ia Ob Bpe aat aaala tit mot m ot OsOUBI-
OMOQOly ia alt OB mliattawi tfiaOBBta.

Atyi 64 OB »imotd aala wmmm m» pwob volatiwo to Ob aeott
(saUo a)* OBa tOa pBisloyin aufpiy mo liattiag at Odo fO laiat# OB
aaocalamB t Bp giaalfcasr IB«a iaayiaiii Oa taaoal far 4 ocagraru» iqr
Oa plaaBi iBaao . lia fatiaaail tiaaalaiBlloa aty to tB ~Bpa at Ob

af.00 sadfta*

5* Baa af.,.qBBBa..fid"f]|ff Tmff  HIWI#! %.1li
Hi SBwO, Ob ailitaatBB af iBaagBaua B tB aoU rOhBot Ob

BMW aBBMOaaOBi af oivoAmm bBb «» Ip Ob oofBo aoollliwi ia aU

ol lafala aa «Bia I£a OB faUaviaa IaBaaatIa_a BUa (aatol)_/l_ vopgraaoat

aaws of liIMHtBB laaOa la Btlo 9)1

01 Of Ob tail
J *
(@oMft tx omOmO af Boa la ppi)
A\ r e /n A -> 77 77”/'773\1:“\4
J.o 7 2L/ jM.*F 0T SIM
<)
‘m U T Y S S A AV,

- - T 0T T r 7,y T TNTLLTTTNVT - LTV . 7. w777 7
7 . 7, 7.7 ™~ » . 7...7 |- m.
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Vii t .k myV o Y
Om um mmm mt 9m.mmm mm itgiitftiiiiHt tomfttolly mMa to» Ma.
WM 3iM to aton* gi.M «

9m totoX alm im i uatokt. Bdwvihp. ms toftottolar bijtoar tom
vV « - [ ] -,

ShiMftkoaruA im  TipUiA %0 ttM ualSm A swUws liMd 1i»
‘igvomt pi' ~ toe totoX eaaertem mtoto toil gmemXly bito»nr to tie
tomtomto totob IU net xemtoe pbMylnnie. Xto iIfftoeBém we mb*

bewerer, etgaiftamt. , to pi 7»0 tot totoX elmd,nm token 19 Ir toe pleiiito

to beto pbDatoianui tomtomto.ert pmettmHy tot mm ee toem to,

totot$«

tom toe etototo ef phetpbnTwe aeA elieleiie eie emetoemd. leanto
Xme of Xtot XeviXip toe pleato moetotos m pbeatonme fOrttXtoer M
fteemxay Irttoer meoeetiettm ef elmtlitai to toUr tope (H4» f) tom
toe pXoeto tolto mtitmd apB pya ihoMtorm. too offbet of pbomimm
to ooaetotoat to eXl.XeMe ef tOmtmai egplimtom eo toom to too

tobXo toXov (manm leyammt amm ef Xtot XoieXe to tobXt 9)t

Wi Heiirtg
8 21 SSL
Came dX ewtoal ef toye to ppe)
0 A0 . IpMr 1H.O 9$X#0
191 H9.0 98M 38M 399.0

3ht rtitmil M alim 1y A\Arfair.i—aontmtim ofilmf— to tot M e
ef toe edeIr;yi ieoetollm pbototor'ne Ibvto;(toer am to due t.c; port to
dUwtlan efCbot tocaueo tot pbmylHeue-*toeatoi ptoeto bad bitoer diy
aettnr pUM ef tope Ctolle a), toto aaeiapMm to mtotoattottd ly toe
toat tott toe pXHito totob vert tortllimd toto pbaoibDnMi bad ymtmlly

btotor tetoX almtam to tbtlr toft ee toeea to tot mxxotom toUe

-7 mv7
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CwiIMM mpmwBt of ISm_ VmnOA Is fPto 9)i
RV o, X

.4 X B

SOL,

(m s 11 oostost of toi tops Is ss)

0 w i hM k~m
890 9.P k™n o*d6 3.P

UsIS8 too M il stss =ftoetiwly Mo im P Uni qosgowtwitiM «f

e sIMsi— Is too taps * Mftoo tMilli!8ii to sl 3««to sfstoton

eppltofttifiB (lip. 9>« Sto toemsM to MSMStosttos o f atoalsisi Is
.- [ ] ' X

,too ytosto too to ItoAST to soro or tom oastootost tor «kmk mto of

-4 m
X-XX=.. w

stosiM stottinsi Mm oeuto tore MstoamA too stostou* retoStoeljr
toootohtoi tosm* Ito SKto «f slwrtsm aptos sm otmtftomtly loAnaA.

y to to otoo pomliao tto* Allttttos oftoet mMwA tto mtomwA tonmm to

a to siAitim tortomtom to ito m il tomtod toeut s ptoosto Isomsm
to mtom timortto tommt to too top <* *U> Itotop tovolo m toms

to tshto tolm (mtom mprmmtamm «f Itot tovolo to totoo 9)i

ooatoa* of top toyp)
A4 9 .» totoO MGBA Ne( 962*0
6,0 18%*0 SM 19T.0 900.0
- fA ~ 0 ~ 0 m A 97*Q

too AFAWMMM Of itiom of is too tape Amo

to tto oAAltIm of otoaPam to tlo sail «tot « set olpBlfimst. X yI

l)l;:le n
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ALUMINUM APPLIED (PPM)

u an $FEssf of mm, mmmmm, w  Aommm
mmmmmm m mmmm m Xm mm or
ocommmmmm mum m romm mu



Wn» Wt offtot of Aim ia ovolaotat ia Wnw of totP oplom,
AIWp( iaoTMund el#dLEtomUy tto toliA ilifw w ooatoat of tto fiaati*
Wla ma mao ywmw ai la Wo pAaata WIW 4U aot waoivo jtowtonn
(Hfelo 9)* Apda tto taemaa la Wa tataA IAMWawi tatoa p la «aa to
Wa toy mtoMP ylalA of tto idaato «MMa la AlaaA aWA*

g A
3to emaaitwitlaa of aliatfimia la Wa top ma, la giaaml, ninaad

to ptoptonia omitBatlna la aU ito Aim Aaorta. mawevaa Warn ia a

Mp ly alp Iflocant latasmtlaa totoaaa tto itoagtowia aad Aim tnafirto

aa Warn la Wa toilo tolav (valuaa xopmaat mam af almlaai Aavoto la
tohlo 6)t

Ji3BL M
(to AAacatoP of top ia jp)
0 t09*0 498.7 337.0
898 306.0 408.0 415.0

Waa 890i p ptoaftoarua aaa apliaA to Wa wltiaai aaU aat to Wa aaa
Wilali toa haaa AImA to atout p 6.0, Wa ftowaatiotiaa of alipw la
tto ooftoa aaodUm top daercaaaO atopiftaaatly. Amrnnr, Waa pntoiia
acama aplioi to tto aolA WAW Ega haaa AImA ha ahout p 7.0 tto
cemaatomtioa of aliilam to tto top agpiioMly laaraaaad. toa iaatmaa
la acsaaatTotimi io aol» Mmwrr, alplfiaaat. Zt appan Wat oaffha
amHimm tato to aVaWaal ftoaly oiWaut aay -athal ntW|atIaa Ia ttoir

> >
pooW aa lmMMaa tto BaAmam aeIA la haoapt to a ttoorahla foaatjaa

wH A



w-<- m-/V 1-

(etout p 6*0) oai ttot pMitonis to Uk m llr sipltoA,

Bto totto 9StmBMm totea up to tot ftoato uai Idpsr to.ito
pomtomts-timtoA mto ttou to tto poapnuo-oootxpl ptosto (tolto
v .. toiii,tto «fto«t «f*pM|itoma . niMiliiwiB> otoBf vitli ttot of
Jiartiwtoi .ispntiato of Itotop mpltoottoo* tto eoeoostmtioo of #
ilifliintM 1ft %mi Dipft ipftMfftUjT Awumuml ilHft |#sgpP>zus mui iSpUftA H
toowi to tto Aitlaiitiig tofeto (votoM mpmamt imui of aim aovoto lii

ttU 06)t

Jgl m
(mm to omIim™ of tops to )
0 966.0 too.0 1190 161.0
tto 362.0 103.0 309.0 106.0

tot ippoTCBt mtootim to oomootaeotim to pmtly duo to dttotim ofiw t
stom tto toy aottm ytoM of tto ptmtoma trmtP pooto (to " t)
tm i toptr ttoo ttom tfetoH did att sootom p teptoruo. too total
amuart of alm iif totop l.,lp atom ttot tto ;im to totto xoootoad
paptom o tortiliaair tod atm Iflom tly toptr totto olwriiw mma lip

M to to oridaat tom tto tOhlo tolm <mtom wpmomt mom of itoa

tovolo to soldo 6)1 %5

5 .40 H

AiitotoM ittopo to m)
0 ,3.19 t»P . 872 8.89

390 9.09 171 1.87 1.66
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Ihr hoH imnla of phooiteio HvUeotleo, Ho totol olmMiwoi toteo «y
ioonoooA oilli twwofloi wloo of oltodiw oliltino» tienoe. Ho
Bowvoiotnlrtoo p O Tlly toiyioiiti He iaocaieeois )4olA (HWIo 8) ewo
Hob ofM at Ho taosoooo is ooimstiottios of.olMrteuai Iwoee, H t
doomoo is HH | sliorioai Hkoa 19 viH isansrtng sliMimn HP&Shl||H

XiHsf Hi Oidl H Hoiit pB 6*0 Qweod mwop asxtod isosoMo is »
L—Io ooocaaotmttOB Of olmrIlm is Ho tofo* Whminr, Hm Ho toil_ho
.Houpt H pK 7Pf H i1 ewwtootloo of olwrtoH eigolfleosUy emmooMi
mOpiwlally H h Ho oodX did aot zooolh pheplwme 1QrUUoor (Hhlo O *
Ho offOot of Uaa ho oHolotoot fOr oU Ho XoHia of oliialowi OfpUoo-
tUm (fig. 6). Hh Ho ooiXho UbMIto olMttt p8 770# He oXnrtiH
coHoatHttH dotaoioad otplfliMBitly. Hdo tnad ho oloo zofXootoi ia
Hi totalolHlaH tHH h hr Hi pteaH == Hbh ia Ho toUo holoo

(h1ho aopraomt aapg of phoopHoH Xmlo ia Hhlo 6)1

v VY7 (aiaa il'eeateat of topo ta ag)
8.58 8.76 311 3P1
6.0 5.98 MO 1.87
7P 3.9n M | 3.56 397

HHdH Hi WpHT pHii af tape of ooffho at pB 7.0 <HUo 8) Ha tatol
olmiauo HHho of Ho ploaH vm otiU looo Hoo Ham gren at pi 6P»
Ha Hplioalloa of OlaalaH to Ha hUmB to*" lanoMid.
H i aceapateatioa o P oloo Ho totol igtalti of olHfbh dMpito o
xodaatioa ia dar aOtOMf piold. Hia too oopooially aoztod alna pfaMplaoctti
HO HpUod. Ha ddfthacaaM of Ha wmm$ hmmmM, 010 not eipltlaoot#

Ay#
NAT VA
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fXGBi 6+ mtwmsT Oor mm, mxammm, abs mmmm
m mt mommmiissim or mMmm w mt tops Or
ooffB Bwamm (mam a mjomm son.
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AtjR 641 «H y«r«6 Hi mmmumnm ot Hnafiwi la Ha tepa all[HUy
laarasaaA«iH laiH Itni xatw af alwlaiai HPMrottac (fly. 6)f Int
Ha WHI tyHto inwTaHi (iHla 6). >Hto Haai M m
eweaatr(;jcloe rr-\Ot UbA ahfatf\A}i.ajﬂia. Ha%plar;t ms ta é\;vpiataal ly Ha
aazM AifHMaaaa ta pial* (HUa t). Sn zaiaatioaiia p t™ aoia Hm
aff-aat Ha lanaaaai la alwrtaaa adesaatrotiaal JUooo, Ha rtaiiail laair
tatal aptaka ota M m M pB T*6 Ha waaaatoallw af alaaiawi la Ha
topa iaam al Ha te atoartinai ayj i lowioB tat aat Ha tatél uptaiaa.

u. S

Oomlatiea aaOpala af Ha «<aH Howi Hat Ha «>p attHr pialA ar

/%" “ryoomo” aaaniwy tepa.la toH oolkm la taaasaaly oanralataA ta Hair

aliarfwiai aaataata (la ypi). Ha ootwAUMM aaameiaata asa hW y
atyriftaaat aaA alpdflaaat fur Ha HunHi aad Hjlaaawn aoil« »aypaet*w*<
Jo Ha PnauaH aall» Ha ivp rottair pialA af tpa of Ho mooHlayi la
agpaatoi to ha loHna ly Ha 0.021 ynau Hr oicip 1.0 ypu of alintun J|C
liiHraooa ia Ho topa of Ha plaat (Hy* 7). Ho aoafflinia peoaa ia

111— an aoil aia oHfOoUA to iaoraaaa ly Hoot 0.032 yam of Hy aHHTr
piaU Hr ovoap 1.0 yyu of oliwlawi iaaracao ta Ha toyo of Ha yteata
(fly. 0). XfoHar Hotovo art haU oeaoHat, Ha yaovH-saOoalw ofHot
of olMBluai io toay ovlioat. aoimwr# Haa Ha aoilo ozo Hrtilioot yat

UuaA oonootly® Ha ploU roOuetioa ottzlhuHt to aliart— apr ho uadi

Pooittvo ooaralatloao H iH ora rtprtfiowt oa* IHM r olyalflooat

vara Hoal to oHat haroaa Ha day aaMar plalA of ooffOo aaadllay toyo

mad Hair zoypoatlre yhaailurtto aiataatt ta hoH aoUs ao Ha«a la

7.
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Hw seot field «f awOUaiB sma la PeewB eelliwe laued t» B
aert or Baa IwlipfniiMt af tB alrtOapiai ooaBat af tB topi aal yBqpB”r
vua eoBtant af IB reoB alaoo as tl#dflant oorsalatiaa vat feual
BMmob Bsoo Batars <BUa 7). Bsatiar# IB iiy aattmr fiold m teals
af tB plaats I1a Islsasiift soU «aa Ibuaft ts B ssaKtlaaif sanelaBt
%s tB slniaaa sesBal of tB tops. Wm sanmlaUaa osefflaisai aw
fessA siisiftssat. Wmteal fisld im Bad B B poslUrolf ssnelatsft

vita tB pBsfBtus waasiitritten la 1B tests#Zz/Itk a jilQOy sifsiflssat
oertelatisa tssffioiBt mt d»656« 7 Vo >
ros- f i Om . , A

Qa T Mf slaatiiua B WWm taps 'mf soffts MstUaps wwa
la ypwaB sail mm Bued to b aiBly oenalatei vita tB soassattalisB
Of pBipBrus ia tB Bps ta a asptBre aasaar COBo t)» Bars Is a
Mdtty elsaifleaat rapsiisloa of tB sXtarfaai esBooatxalioa oa tB yBs-
yBrus ooasoatratlsii sal tB slwrinas la tB top# is etpsotsi ts Bsteass
If 6»31T ips IB aesB 34 ppa iasrssss ia fBapBtus ia tB taps (iX8» f)i
Xt appssrs tBt uBa tB plsat is previied vdtii grovlas coadiUons WWWV
fienr httB uptaB sf OBphtwras ia IB taps# tB aMMsatxatlsa of
a3artaHa la tB Bps ail3 dsersass. Ceeasgpastly# tB o asttsr field
of ‘Bps «133 tnsrsass olaoo it lo asialivaly oonrolatod oitd tB sBalaaa
-:JoaooBteatisa ia tB B[-Z;S sad pesitivellp seraalatsi aXOl tB yBapBtas
osessaBattsa. OMPwaalf# vBa sBatltliias dwer Id 4 vptsB af alaalwi
"la IB Bpa# tB yBBBtos sooasstiatioa slid ps ioim sad as aitli tB
dtp asttsr flsUU

Bsrs tea m atjp ftftsaiit sortelsttsw taf esa tB sXiartiwa sad
yBdpBms soataats at tB taps of saffB sosdlttai Stm ia Wrt— ian
aatX. Xt mmm tBt la tdta miX Wm mtWm ydaata tako «p BOI siiaaiits

la pieatiBw BB i aia iadoysaioat B oaelialBr.

T
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WMMMCr ABO

ItptviMBt* Mr* IMM7ittti war » 7# -aa:co awrlaA op Coffta meaviam
mmmfliliigo ipooat oa liilailan aat VOMoto tnjBtiHa ia é-ianIp poto Um M
PiHi vwytai anoiaHo of IiM . plWHfcrwiB aocA kimSimm pluo booio xateo
of oHhv miottil IIlnati fiald of tapo oat sooto ooso tllaa* | too
tdpg.l\;IOO (;Mlpao* lio A|IV\;-rt;af (.)at p|oH|I\/Ilao aoA too sooto atlo. -
onolyood fOr B

too 0o0a MIMIMMAoal UMD to opppeatoatoly pa 6~ «to ito

toxoo OAMHO tailMNi . 'OMGIIMI MDtoO y\deﬂnTr"S mrrS
aoso inoonoritof allto too ooI'Io i_d p)&atot%g tlaé*' Bttsoawg potoootiali,
rrbAo’\ftar aoMi ,@mag’rmﬁ\«n too ) | IMUITDAIMMM i B, S B0
ooaotMt sato*

Ualito too tomto ooU to about pi M laciacaoA otgrtftooatly too
top oat loot mg aitooo ptoai of o*loo aooHtaip to all tOmSmm Iwoia.
mmmee, llatij too miX to okoat pi f«| psoiuoiA ao fkstonr tacsoaoo la
too pAolA of topo M OtovM a plolA ritottlai la too sooto.

Tw I\;Io ’Vltoa-l\/:/Hi fltol. too yiolA of toao obA sooto lasiMOOA oiMitl™*
olidlar 9gm too oiAl aao Ilw A to tooot pi 8.0 ont pB 7.0 sopMriloot of
"A aloalwia lovol.

too tovHatotoo of pkrmplvwwo at too itoio of IHO ikt. pox ooso
(891 ppa”™ IMwaallr toosz\/IoA too top oaA soot ylalA of oeftoo
iioilt9 la kotoaoil/io a kIHHy otpAfjant loxH.

/v noanm

Y 9m I|t|tloa tof ojiwtaMi at salos HI to fit too pox 00s0 (198 ipi

.81) poBoxally XmmmmX olgofftajBBtly too toi aoA soot pnvto of ooftoo
iI00AHhp la koto oatjot la all tovola® toao aoA pkagdwsuo onliaatlOBO.

tooopkaotto 0oA liao anptfHlono aoxo tooal to iaesooao olpolftoaBlly



Ito Mmmtmtim of ytoapanis to tto top of tto ooffto utollip to
Y

IOmMtMi ppltoitHo etcBiftmstty toixmmd tto o— mtamtloB of
ytomtoruo to tto top of teffto aatillini fnm to tto WHinnci toil
iMtpt to tto itoMto'toii. .X ~v

Tto toPltaottm o f ptooytonui oat Mm stpiftooaUy toormood tto

itmttoa of pMpmus to tto mola of tto pmto pioim to tto
lilaiann aoti tot aat to tto roots of paato gromn to tto maawto aadl*

Tto aititiaa of pnartwuai sdpUleently tooromod tto aamiatTattoa
of ptoaptoruo to tto imta mf tto paato gnm to tto Walamiw m il oaly*

to toto aadto tto aamaatmttoa of aliPaiM to tto tap iaeraaaad
=iplftooBtto toaa gtototoama md Itoo mm toPioA* Bowmr”? tto total.
oliPaioi totaa m ty tia paot tap taaaamoi oipiftooalUy m a moiat
of Inaraoaai yloUU A.tto toaairmd iooamm' to ooaamtrottoo of olmtwm
to tto tap i», ttg_ml;qaa, laMovad to to am* of o ditottoo oftooE N
zottor ttoo o toommo to tto roto of ipoto of olmtima.

Tto oidittoB of Pwaiwm to tto aadl did aat laro ocay stdadfUaat
offOet oo tto uwomaataattm of olmtaiaa to tia top of oomo poato to
totioeao.

tooio.mo a Pptflm at aaptovo oonolattoo totwoon .tto toy aottor
ytolto of tto top aad tto mimtaiai matoato (ip ) of tto top of ooftoo
fiTditwiff paaa to toti aadla. Aim* ttom aw o otptfiooat oonotottm.
totman too dry aattor ytolA of xooto aad tto PxPiwai ocotM (sya) of
tto top of too poato pom to Wolomnn oall tot aot to tto Pmain aP|l.

Itoro au o Irfpfly oipilloaat aoptiro eorxpotloa totmoo too
eomootrmtioa of oliPaao aad eoowoatmUm of ytomtoruwo to tto top of,

paato prawn to Voaaoto ooil. lawever, no oorratotioB aao fOwad to oatot



96
hetweea tto caneaBtwtiwi of aAaaiiwai tai Wa arnmmrntSm of ytoptonia
la Wa tops of Wa plaata p m ia Wrtwaan «MUU

8iaao Wan wa a ki| M aiprtfiwat aaaaUn npmtoa of Wo
**7 aacMar yiaU of oofWo aaaflHng toya w Wo ooaMatwUea of aliataw
ta Wa tap, it ia aimpatai Wat alarfiiw Waa pnaaat ia ntoUnlar
IKtp oaaaaatnttoaa la Wa eoffiw pilaat ia taadai aad alaeo, ia paanl,
Xlae aal phoapania AnnaaaA etsatfloaaWy Wa alwtiwai acaaaatwtlaa
ia Wa aadllaa tap, Waa liatsg aoid aaila ta aaar aoutnJLity mi/Zvr
aplylBS Ithami amuata of powtoma WauU aioiaiao Wa toatiaitgr of

aluadtaua to aofrea aoallLiap.
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Bor JOnay.

Jaaoo» L. B. 296L. ilmimm wmm oaA Haftoity io ylaato. 9Soak
ONA M L 13<2)sBIT-32A.

BwHiro™ 1. oaAm m U t. 3996. OKMoa/Mortioo of Ha
mwaiilow Baoot oott poayo* mrooii Ayr. isgyt. aia. Caoi. l0A.
ATTP*

UHiy, 0. F,, Jr.« H gj® 29k8.BffM i of oiwrtro oat oofpw
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ftynwi V. a. aaAlli]a]ili-i2"' 398A* aoliHlo olroiiain olMAiooi
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iba MMmm, mx mu 3k*On*mu

Mtmm O. 0« 3909* Ho olMolaMa cootMIO (a Ha aoU oo3»lioa

aaA ito mlallaa ho od| roooHea 0aA y2oKI yrooH* aoil Aai.
aat2AuaB?9.

MHoiioihaj X. caAHa**, Iw XHIlHaA Ha ioaio aad
iHiioMITlaltna of owI|H| y~BilM

Malooa, 9. C. 0o0oA CMAhorl, B. B* 29BT. Ha roAohiro olMolnro
lalooaociia of oray yloaho Bail 8«i. az2il6S»If2.
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