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'l'Hlli !O'PWPS OJ nR'nLIZ AND MOIIS'Mt:!l Olf fllll 
Tt D OJ fNm' Cll"Uf 

of tbe i~te4 r~cm1 of the l11te:rllmlftta111 !:lett. !be lileol'tle floolll 

Ws CI'Op h relath·~ Ul&ll Sa co .. - to \bat ho• o"1er uaJor 

aertcuUunl :pro41ulta; bowvor0 ~~te&t com pii'Odttotlon bu a 4etlnlh 

1aoe tJi \he coonouv ot the rQ~Jt.on. 

One ot the tnetore 11 ttna tnm-oo a of ~~~tent com ill 

t.be standard Tt/.J'letlne N911ltllll)r ullfl<l.. BaU er eultnn.l praoUo .. 

IU'fJ 1 m~ 1ie14a, btl:t ell 1'4!Wi\ to 'bo (\one !.A tbl!t p!ltllltt of 

tha von. 

two taotore haTe boea ot hd ,1oi.lltl7 1ZI th$ Da!lle e~ Pli!W!tlt. l!.ecfmt 

tnndl ln uperl.lllen~ reueBroll bllCl to ~badso the: VP.lue of ·~ 

to ·\ut!y tntaractlona t ll t otbewlee would not lla.TG been oba~. 

~e etw\1 wao an att«upt to et@'l'fll1n thn tn"'!eeh o1 venoue 



- 2-

possible to arrive at the Gptimum leYel for both faoto:re, t~s obtain­

ing muillltUII )i.elda. 

Stu.diea leading to the data re)!IOrted S.n thb paper vere con ucted 

011 llibley ailty claY lou at tho Utah !!tat" Agricultural Collage :Porage 

Cropa lbperimontal J'an near Jfiblq, Utah. 

»'!'!rtUhes-

Numerous lnveat1r,at1ona have beon made concern~ the ferttltcer 

requlr nh of swnt oorn. The rosuUe "' those etudtee vary co·nal<ler--

abl)r, aa vould be o ted, and lllaiiT appl)r only to 11 ted area e. Tho 

baato fertility level of a aotl Sa tho prinol~l factos- vh1oh det or­

~nos vhotho:r or not a response vtll be found vtth any fe:rtlltcer 

treatment. Gone:ra11y epea)::f.ng, nltror,en h often the Uld Ung factor 

affllotln,g corn yteldel however, phoS))hol"'ll and :po~nlUI!l a .. wne l~~por-­

tant roles in eoiiiD areaa. 

VlttWll (12) vorld.ng f.n Bew Tel'k found that Bide dl'oastng ~~t&Gt corn 

vt th J7 pound:e of n1 trogen gave condderable inoreaee 1n yield over ploh 

not tertllhed. He found that the increase ln the yi eld ws not dne to 

a lareer nWDber of Gal'1l per plot, but to an ln~oe 1n tho at :re of eara. 

Rtchardeon and Mingea (6) Sn <'.a.Ufol'llta found that nltroeen applied 1n 

bande mater1all)r tnereaeod ear ehe and 7hld. Their studtee lndtoAte 

16o pound• of n1 tr&«en :!.ndncod the beet yield•. ~~~Y obaen od no reaponaf> 

when eSther 'Phoaphorua or J)OtaadUJD vas BP!)lted Ill a fertililllt!r. tn 

ltUdlea conducted in Oh!o, ebnol (2) found no algn1f1oant :reiiJlonae to 

pho~JPholl'lla !n a fortUt ty trial that had been oal'l'led on over a 26-year 
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pertod. !be roaponao to nl trogon 1 h11lbl7 Yari.able from '1ea:f' to yee.r. 

ltletn ( 5) at C&lU'omia noted avoet corn eave a 1"eapcnse to 111 troge~~ 

when 4oo pound1 Gf a 

fO'Wid \bat h1gb uounts of nltroge~~ and potasslUJll oa 

exo solve buek growth and mlt1ple aar production. 

Other 1nvo1tlgator baYe fO'Wid nitrogen r,nve no reaponnn, and ln 

soae oaene exhibited a dapre•alna otteot on tho ytold of vo t corn. 

Prince and GOd ( 7) bl ll'ev ~1h1re obetrVed 110 reeponee when 4o 

pound• of nitrogen wore applied per acre. !h1a was partial}¥ aUrtbut 

to lack of rainfall. !'he thlrd ~ of tbet.r expel'llllonte when eohtu.re 

vas 1110re fayorable a dgnittoant l'etpOnso to nt.troaen vall obao:rved. 

llu.dsM and GUlls (4) at the UUnole etatton found that n1tl'O en ba4 

a dGPreDdng effect on yield when ~lled s1n,o:l7, but wbon paired vtth 

hlr;h ratea ot !lhO&Dhorv. • nl trog n promoted e18nltt cantl;r h!.gber yte da. 

1'hoy also observed th!lt pboap orv.e tended to ha1ton wnty. 

:.ohture 

In etucllee on eon Elllhture Cordner (J) at Oklahoma found t 

t.rrt. ttone atller the 111lklD6 ·~• gave increased ;rlelda of Pod ool'l!. 

'l'be ruulta of hh atudtee are lhted below. 

~bgr of l'£!:l&!J!iO!ll 'l'o!:!l Pe£ Ac~ "1& Per E 

(tgiiO) 7 6. 4'} . 63 
4 6. 23 .61 
3 a·os . 61 
0 . 94 . 51 

(1941) 3 4. 69 . 56 
2 3. 88 . 1)6 
1 ) . 28 .52 
0 2. 67 . 51 



!~ot 11M lftol!: (1) lti \hetr toll .ottttuN atwlhi vUh the 

~- b1ool!:, fO\IDd t.'IAt vhtm a eoll eahl._n, 15, 000 obm• nett•e.noe. 

!'loh can 110 loag4)J' obt.t~ Mht\l.l"e from the >GOt1. 

Wh«t a l'eih~ol!l of 2~000 o!ma 11 nnc~a. f)fi/. of t1u1 antl&llle 

rnolttu.2'e la the 110!1 h..1.11 m l'fJ!IOT8i • At a. rtHiillbnce of 1150 to 600 

Gb.me tM son le 1181d to 'be a\ about the mohtwe Ot;u1Tr.lent . 

tstt>l • S.U'I'te n.."ld eil' (9) ttfllld tJtMio~'t~l'!!l to follow the .on 
mchwr~ ~U\Sont \tn ... ~tl' ~SW f-t ~1'1!.. !l'he1:r ruulta t~~:tli e~te tlut oM'Il 

:roots rtrtt abnorbod ooiat1trl) •' tl1l\ll011 ctepl di:ntctl.T ben£o.th tM 

eo)t":: 'l!1h. 'I11s "' 'tl iloHtd \111 latt:ral abll<t!'l)tto.n oeourring at I'Wll3e ... 

t!V<tl,7 lover d!Qtb9. Baatu re tHe v&n obtained in fl)ll0!11J1a the ~U 

mhtu;ro vtlen 'lift. lollo,et'IJ voro placed dl~ll;f beinroen th~:~ hil111 at 

oolttl bet\,..~n "1'1{'! roo"•• ''fh.h ue'ho<l Vlfttlil 'tltt l~~cUe&l lfll.en oot'A 1t 

~. 

!'m'Oll %" Jl'1!0~ 

!!'hG oo:m Vlllt plottteli ~:r 11. 19111!1 ,., tha tate of 10. 9 p~e ~·~ 

~U~Pe. tho 'l'llri&ty bot~ OoUeu I!U'l>l'1d zt139. '!'tt11 l.aat11r 111! vat a 

tttonda!'it P. rOff t:no vUh l'Ovt agnc!tll J!i 11\chGt apart. l'he dhtence . ~ 
\ 

tlfHn urnoh tn ill• ~-~e vuiod trom 4 to U beh!J•• wUh S beil\fl,1t,he \ 
' \ 

ve~. ll'ho ueeli va.lt sow fl't a <'lepth. of 3 1no!l41f. . . . .. \ 

1ho tet'ldbod hnd be n 11!.11 p10\fed Brul wal fli>toled Juct bel"<~ta p~._< ·. 
I ~ 

tl'l6 tie. Mottt\ure aontUttone ot tl\t~ wo11 Wl"G favoreble tor iiQGd ·j \ ' 

\ ~~ .• ' \,~ 

,I 

I 

;, 
!:· 

• ! t 



hmou.e CJ'OP»lrtQ bt tort of the len eon t tet of slfalta fo't 

tmezoal :reue rt r to 1946 anti bsrlq ln 19117. Roll ai\'!LlJ'IIh tndt·· 

catod 4 P1'" ce2 ~lubb pholl))h&tn, aad 5 Jm Dltftlte l\ltrot:flt1. 

1'N •XJ)e1'1-t vae so Ileal eli tlmt dU'fueDoet b J'le14 otNld 

e accuftt~~tl:l \eeUd a'HtthUa.lly. ~. field vat clhilded toto 54 

ptoit!, Mob plot COilt&illi~¥1 ala _. J6 feet ln legth. '.i'he two on'"' 

el e row. of •oh plot 1o'&l'e lef •• ~ I'Oft• l'he HOOaii _. 1Jl 

ti'Oftl either IIi dill of t.he pll)h vuo ueed tocr ~ r.pid thiiUII teah, 

o.nd in tettl:~« 11ta.'!li &f ~~&turnr. ~he relllldnlng tve rowe ta th& oeater 

ttf ~r.l! p).o!l l'e a-'1 tor noll!IIOU vtel4 d.ata. 

!ne 54 lota vere dh-l4.e4 into J r8))11oaUona aone:h\lJ!« of 18 

!)llUIU11! ::cr Bftl'&o 'lv& !IO!!Uf.J'I&tlOJI. \1"Mll'll!llila lie ... Mde, &M COBih\i~ 

tt$ ~ ~~mllfl et t!'ttble out~elrpho~\• pllla 4a f!Oiada o1' Ill \ro on end 

(; • fb.e abth \N&-.,.t w.a a ol** alld NOd't'ed DO fuUUIItll". 

tho fortill~ waa d~llGd oloso o the plaftta ea bo~ aldea of 

tee JmW ttt a aflT!tli of 4 I.MMI. AU l'OWO ln C'JAI'J.h tNat.a plot 11181'0 

:ferttllaa. 1!h8 applloaUoua were msd• JUn• 7th Aad 8ih, v!IA tlw eona 

wa~ 6 t<~ 8 1nohea hi · A drill tql:liJ">(ld wi 'h HV' lViiiC oa.na w.a ~ 
l 

to ~l;; th4 :fortUt l!EII' lA 'bftAa!l a~ the vtlte M: <lfl0t1 l"'W. Tn• ft'e of 

d U..-fn7 h M.~nt.od b7 o!wlgt~~g ar :nlUO • 1'bta ll ~· the JIIQb 

\ 



ol t ta. t!lat can be a1JiJl11'.fil , fbe JMt 1 obo5Eift wtJre lllliU' 1t to \Milt 

dee rea and vhea ltb~\ v«re not ~t ~ltt lo~ ~ 100 ~ • 

tn ord•r to ot1:!4:r tile 1J'elatlonsh11' 'botvem h'".noe d t•'J•Ult t;r. 

thne molt~ l~Web wewe )'lftill'et 1d"' tiMh t t m ' · 

~"'P t.l;l!'oo low• 11 "'"" t!e1liJII'\t~ as .Milh, Mt\1 Olld lov, l t W.ll d .. 

U .Stta. 1\M t he.t thn .MI;tl aM lOY l.Wtt ll ~ld b eftJ'eH • 

'lh<t eoh~o Ot?ntont ai' ''u' 8C!U wail l'lftmll'fJI1 bJ lllt'!MI ot tl!llleto­

MtflH ~tv1 !lOIJ!fOUOIHt blooku. ~"eM ln!!t't"'l!!<mtl wore pleced 1A \bit 

veutar ot f3Gh l oti b. the ,rhld ""''• • e tm!Jlo•ters ••~'• ttleoe4 

1\11 a 12-1Mb d...,th !1M the 'ltlt?eti:ll a t lr>. n"' 21-' tD.cb ~til\, 'l.'entto-

tfr.!'m were utell o t'M .Mod\~ !let!!- t:Bh 

u.ucd ~tn the ~!06l"-'1 ~ lev C!Ol lltb.!'e lote. 

The · lote 11/VI'(! hlth t111lnturft 1 !1"'-lll: 1ftld "'" t~ttd whm 

the tNJelo~tl!l:' l() t~llt~ JOO (lftU~te>~ or tell' tMt ton. tledt 

c.otltu!'G plots wvo tntnntCid YM!2 t>:.o tel\ ton ri!Mhed &oo eentS-.t eh 

1Mb e !ih. :ttw :it'l1!1tlu"o lots tl"'r1t il'rlar.t!Jd !lt'..M tM bll>4l::e tlhowe4 

o. rM~Ite.ooe or 10,~ ohM at the 12- lll'.h d""'"- l\eM!I'lg8 .,..,. M 

• 
oloso nhock 1\ft "'"' So!)U llKtl et\U'o o~nnos. 

Im!V!UOil t<'!r vas ll!'lpUd lll ~ •• •.oh }'llo• 'being tm ted 

11\tl&!)P.ndeatl:y of the otbon. Jio fl!t rt• t~n~ 11'8"-• "' "ete~ae the 

~\ of 1reter !ll'l!ed to f!I!Ulll 711 t. Ill! li!Oh\ure tbl!fl • thtl tnot9ao 

b•lDr. ~tuah '!'he ter lloWI'I~ to :rtul on lot t r a'boutl 

6 houl·~~ . a t e.'leh 1 mq tto •• 'lltd . r1 o ot t!.M • wtt. ot10nt to 
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•1Nnte \he plot• aDd atfeo\ \he HadliiC'I Oil the tnatfti!IU\e amuc 
the •.1M' portion o1 \he &I'OVlac eea1100. Ltetlt4 elow are \be datil 

the ~ou• 1101tture p1eta vn• tmaated. 

1314 
l'IUUI 11!1 
hl:t' 
l~U 
~20 
l1ab' ,., 
~. 6 
A'IIIJ• t6 

!5dal 
~7 
h1J' 20 
~~ '21 
4q. 10 
A111Jl• 26 

llOiltha. ~-111-\en and ~· \lOCke wve pleoed ta )-ftalloa 

chted poh a\ a lalfol'll U,\h. ·Con vu planted aa the po\e aa4 

allwed to 'beoou ve11 eatai1llbed. leU ...,te. wen \bea W:e bee 

tNI :J:IO\t tn \he '\'lclal'J!' of \he bni'QIIIellb .,n.,. 'IIebe ...a.o.a to 

ctYen ltlfth of '-•loa M4 ..., .. ..,.... ltaoh lll!ltUtun ll!ftt •• npll­

oe.\1114 thftt u ... aDd .,.... 110l1 IIIII.Pl•• ,... tall:eD tro• 4iaeh ,... !he 

llltllttve OOD\M\ of \ ... ea~~Pll• wat 4e\t1'11lalld aa Ill- 417 'bade, 

111d the aata plO\t.a oa •111111- toc ~"· 

llilpl d \hne tet\1 ..... a4e a\ two la\enah dut.DC \bl ~ 

teaiJOil la ol'lter to «del'llllae \he at.bo&to 0011\•t of the povtoc plaD\e. 

!he 1'\u'4'u Me\ho4 (tO) wt followed ta .aldllff \ Uttue '"''• 

t'he 001'11 ,.. """""" et'U' ~ l'lo4 of ..... 30 to S.,t. 4. 

Who tho crop oa taeb plot reeol:lo4 •tuttr, aU \Jut eue veH ]llelteil 



oalool&ted. !be kH pot'Ofttqe ,.. 4etel'llllra by the •tbo4 'U 1ir 

OOilii!Jm'Olal oauen Whlcb ooaehte of the H~D~W&l of s-tur• 41111'11• 

lo ehaake 11114 von~. l'bo U1110 of a.n.et ,.. detelPid.aed 1ir 

p lcld.Dg 81111Ji11111 ftooonl 'be plob 11114 •••Uq \be acr .. of M\urt.V 'bJ' 

tho oolol'oothullbDall 11111\bod. l'bt.ll b t he lle\bo4 pn40111laate17 UHd tn 

oo~tal ft.eldlo 

"'' fOdder .... '*"'"'" hell eeC!I.l plot 8D4 neta dllta ·- ool­

l.ebd oa fepteJII)eJ' 9. At We U• -~ te ven •4• to deteP.. 

lle t ht PflftC1t height of tho oon em eacb pte\. 

SS:!! 
It wae o'betl'ft4 ill tu'll' lulJ' tbat· 41ft~ wen 'llec!U! to 

~ la Oho ttel!l betwea plot. reelf.n ft.J'lO'Ile Utl&tDIIftte. ~ 

Mhtuft !lloh oot f.rtt.Utel tvu4 Ucht peea u4.,... IIJ)lii41J' ta 

&JIPeua!lee. . Med!a lla4 lev .,latu. ploh .Sat&tae4 a daft .,.... 

ooln all4 110"*" crovth. At the .... ,aooc:ree•e4 the ft.J'lattoe ~ 

tv ... trea'-h '*-- IIOH proao.oe4. Plote ""l...SIIC Mch IJol ... 

t\d'e M4 110 tertllteer ah-.4 a.tlldte ftjplll of auncea 4eftoleMF. 

lleeol'b of the .. llttfennOH wue aa«e em oolo1' elta ... tow •tetve 

Jlote appeue4 e'-ted e to lull: of ••· Pbo\ecnPbe , ... .On 

at tb.te tiM vhloh olearl)o U.lutratt t!wt ft!'taUoa that dieted. 

!loDe of the etl'lkSBB J'lllA\loae OM be aoted la ttpne 1 and 2, lt7 

the tl• the oon wae r-.4F to ~·•• the ft101attcm -uoaect a'!Mmt 

11&4 'b- _. .. .,.. drlld.RC• lettt Oftld 'be iNUtu4 Oltu'17 br 

t holJ' oolo• IUld height dtfteHII.Oflllo 



All tho data oe1leete4 t'P II Wt ftpeJ1.IIflllt &1'0 -.rln4 la 

ta1tlt.a 1, 2, all4 :3. !he etalhtla.l ~t• of thsae tate ah pre­

aente4 ln tallle 14. '!~'hue wen ao llgalfteaat dlff.._ .. ta t • 

rto14 of IIU' OOftl tbat ooul4 bo atU'tbD.te4 " f_..lll~n tHelllent. 

J'erUU••• 4ld lllduot el ttoaat tU.tfei'U.Ciet la atuate IIOISMnt of 

t e ttane, heicbt of plaatt aad rte14 of fo44e. Mof.otui'o .,._,_,, 

abo M4 aa ofhet a tho ,te14 of f0d4e1'0 .,._. wel(Cbt per au aa4 

balett ot plallte. tun •• ao 1181ltfl-t lale!I'Mti.Ql\ betv.ea fel'tl• 

UHI' tna .. _h aad •llttuo. lenll. t'be ...SaUoa '-"'"" npll..,. 

tlllllt •• ldghlf lll81llftoaat, W!lloh tllllllcat.a a OOiltldeMlo tell 

tmnuv 8M41eat cet.a '""" tlllt fto14. It ~· ol'ld.aal~ 'hcnlebt 

that thh pal\let vu naeoaablT wton. b!lt tbe .-.nUt of tble 

u;pert.Mat llhoW that the f_..lUt.J lftl\teat vu lalchlT ftl'lable. 

A .....saaoo IIIW.lTet• vu ..ao to ..._...... the rolaUoaabl • • 

,,... the 'f'P!OU _,,..,,,., of vt..l4. lhHG da'J ... --.J1.H4 

la table 5. 

Tte14 ta hat »e .. ,.. ol _... lt bl8b~ ~la\414 wlth tho _. 

b• of Mt't peJt plot. fhto nlattCIIIllblp 11114 the tan . tbat __._.. of 

..,, ,_ plot nr. aet att.oW 'br tr•t-t ,...tid a 'bath tw 

fiiiJI&sti.DC the rto14t of "" ..,. to a alton .......,. of ..,., el' 

plot. falllo 6 thtwo tbe ualrlll til 'WU'l&IIOo of rh14 ezpi'HMct u 

,.,., t>f tut u aore, •• rtel4 Ia tou ot l&l't ~ _,.. a4,1G•tt4 

thr!Ngh OO'Ialiaue w a walt.- ....,. of - peso plet, aa4 •• -

lle:r ot ..,., per plot. Whe •~ tat ot out per acre Wl'lt ua~..a 

u tll4l'ti4Ml r1trei"'t of ,..._dOll la .01• 6, tJie uaou etten ot attM­

I'Oaollocl atptfteaaoe. thu tadtcatll!a a nepoate te au...,... 

Pbo~l'lnlt liad DO .U.at oa rhld. 



ft_. 1. '!be IJII1_... of .... •lltue 'l..,.b oa \be. 8MV\tl 
ftf OQil oa t~lob W.*t4 vUtl 300 l'be. ot alll!lftlll• at:•••• Jlaat 
1 #eoeiqd tu Mlb alttun tnel, pllat 2 atteU• aollhl'e 1 ... 1. 
aM p'lll!lt ) the low llllletve 1An'e1. 1foM the •'Jrtlcf,ag dltt..._." 
in tt • d'tae to the lttul'e 'IIU"ia'bl•• 
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It_. 2. file tafl'll4biiM of thr1te al tl"'Ceel lwele oa the ~ 
of eon oa low IIDte'tve plo'•• .._.lllv 1-.le-. ;,GO n•. 
of ......t• .sua•• tu plaa' 11 ·127 1"•~ t~n plalst 2 11114 ao 
tei'Ull._ t~PJ~lle4 tit pleat J. the fiiAUl._ .-., .,; ...t44Niee 
ot atteo•taa govtli ta thte JjhetiC'ftliPh. 

i 
. 'I\ 

'\ ' 
\ 



Mte 1. !ftut J{eld ot ..._,.., the 11W11bel> ot ..,... aBd 1m ~ wtght pe~> liP' ot ..,.., 4I0ft •• 
tan,_.a"" t.nut..n ..a •• ._. ..._, .... -.. 

!t"\!fd'!S 11 ijia(jri !it£ tf Wi W plpi Ae: Vle!h' ptir !HU)!J 
_ , . . k , _ .. ... . . . ., . U•.._ .. _ . , . .. .. . U•t. . .. __ , 

!E!a,eD \ 2 1 A.... ) 2 1 AJ!I'!n .l 2 1 Aji!riii 

(1) Contftl 
lt 1.)4 6. }a 

~~ 
5.:!2 J6 • 100 TJ. ] •. , .15 .n . 68 

K t; s.tto tj. y5. ~- 19 81.0 -~ . 81 • .,. .n 
L 6.118 5-57 6s 103 tiD 13.7 • .to .72 .10 

(2.) ~f • • 
I b..02 ~"" &.n 6.u 80 85 ft 12.~ . ys . 79 ·79 .n • ,_,., r.\5 ,;.., r.ao 91J 101 n5 105. ) ·l; -~ ·" • .n · 
It '14.6! 5.13 ~92 5-lta '11 12 ., 8D.7 • • .10 .n · 

()) 9<) ' • • 

'·= I·" '•91 !fl;.o ~~ . 79 .n It 6 .. 1lo 9\101 87 ·11 
If ttiS . 6?) i:92 6.·02 "82 85 79 12. 0 . 1'0 . 82 • 71J .n 
t. 5-25 !JO 5-ltl l'O 77 92 19-1 .10 ·11 ·1'2 .n 

(ll) ""I I . • . 1~'*5 5e92 l:~ 6.'91 118 76 90 Sll.T · ""' . 82 .ri .so 
• 1.01 8 .. 2'1 z~ " ·9£ ,., 92.3 . 19 o90 oliJ .sa 
s. 5,.71 S·.25 .,. .~ 88 71 104 91.3 . 68 .n .15· .n · 

( 5) IJ2 ' •• • ~ f ':P5 
8.12 1.~ '·~ 66110 ~ 90.3 .. a .rr .u - 1~ • 14.01 

M "·30 6.!1 5.92 1). ' ,, 80 71 n.1 .• 71 .n .n ·11 
r. " 5.25 4.9'1 3.12 6.n 82 7'*107 17. 7 .67 .70 · 19 . 1~ 

(6) 68 I w •• 99 f P~ . 

'·1\6 IJ'1 12 88 ~-7 . tiC . SJ . 810 .n ll 6.21 6.~ 6.:69 
Jl 6. 88 6.97 7-~ .,.~ 100 90 J: .) .ra .c . 12 . 7( 
J. ·~·'l " 6.;n. . 3,.02 ~-!a !t 38 -- - !lfi~_ -~~ .a. .n 

Jtolftanl .. J8P -s.twe )00 ... ot ...... '12' a.pua., 
•. x.u- liO!etvft ~-OOOo-},·000 .- ............. u• d~ 
L. to. l1Dlt1112ft tn_coo-:!0, 000 obM nst~ at 12' dep\t&. 

• f 



~1• 2. the Jtel4 of ,._ fod4tt!. t&W p,. vet&M.. PI ..,... helct&t of weel oon u latlllflll0e4 
'117 f~Utnn 1104 ..tdah tnahelllt•• 

'rJd~t.· 
~Ziie~ !9~atq.if&~M:~~-h~1-~ 

(1) O.V.l 
Jf s..n t~.:n 12.10 to.~ 1.~ a _. 49 20.6) 16. 52 &.oo l·" 6.50 6. 75 
II 6.~ l}. :rt 10.22 lO.ftO 10.~ 22. <!5 15·;i 16.08 ' · " •15 6.00 6.~ .. 1·" 11.75 10.0) 9.90 12.1Jl 19 • .20 15. t,. D 6.5') 6.00 6.75 6.112 

(2) 112 f ... • t().(!o u!91t u . )6 n . 30 1&.~ ts.lfl 17.95 17. 69 ! •50 1··50 6.50 1.17 • '10.19 12.61 15.'5 1).12 lT. 20-lt a5.79 21.30 .oo .GO t.~ . 112 

' 1.50 t . sll '10.89 9.1\ 13.1rt 15..85 17 .. 1' 15.50 6.50 6.75 6. 50 6.~ (') "f •. 
6.50 !. ll 11.01 U.75 11. §6 u.JI6 U .05 19 .. "« 1!.4) 14.65 6.50 6.!)0 6.50 • ,.]5 12.2! 12. 89 11.59 15.U 19. 77 19.20 U .05 6.50 7.50 6. 25 '·"' '1' 

It ..~ 1.0. 10.91 10.09 13.66 15.95 l'T. Sfi 15.12 6. !)0 5-50 6.50 6.11 
(lt) t:J6 ' • • 

J 1Z~6~ 11.65 12. 61 12. :!:9 ~25 1.7. 76 20.;!5 19. 42 1·2! , _, 6.00 '·" Jl U-5\ 13~115 12.51 u." 20.15 22. 25 19-JCJ z.Go 1:25 6.75 6.75 '·~ t. u .-;6 u.-ro "'" u . t£ 11. 61 11.53 22. )5 19. 52 50 6. 50 6. 2S 6. 
(5) 1;2 f ... "f tp~ 

~9i u,n t~t.42 12.10 tJ~u a .lt& 22,o6 ts.9l 6.50 '~15 1.~ G.gz I 
II L79 12.~ lO.fio 10. 51 lG:U 11.53 16. 11 16.1'- 6.50 7. 25 6.00 '·" , . ' · " ,. 13." U.02 1 99 15.18 22.16 17.~ 5-15 6. 50 6. 50 6. 2'$ 

(6) 6s f • •• 99 f p~ . 

~·01 I u .at. lt56 11t. 10 tc1fo tf~ ,.. 20.63 22,.16 20. :J!I 1•50 7. 25 6.~ 
x 12.61 11 ~ 15.57 1 . 01 !0.05 a .u 2}. 11o 21..52 . 50 6.50 6.50 · 50 s. s.u u .stl 13.:n u .u ~.,. u ... , n..n tT.~ 5.50 6.~ 6.50 6.17 

lfotftvel ir,. Btch -t.-. 300 -. of -.t. at 1.~ depth. 
• • ~edt- 1101..._. 2.0JO-:J, OOO obiMI l'ftt ...... at 12" 4eptlt. 
1.. s.ow metnu.lOoQOOooo20. ooo .._net.-.. at u• d.eptaa. 



f'able ] . the !nflaonee of te21Ul1 nre and IQQI. etuh on thll Ill \rate 
content of ool'll Uone at two etagee of gs;owth. 

!i!l!~ d. '!i 
B~i!m!! 

trmtnts 1 . . .. . j 

(1) Oonti'Ol 
If 1 
H l 
L 1 

(2) 1)2 # • • 
R 1 

" 3 
J, 1 

(J) 99 * u. 
8 2 
M ) 
L g 

(4) 136 f • • 
Jl 2 
M 5 t. 

(5) 42 * •.• 99 f ~ 
1 

If 1 
L 2 

(6) 68 ~ lf., 99 I ~eO, 
I 2 
M 2 
L 1 

Jfote• '1. Ilona o:r tow at trate 
2. MedlW!I nltl'de 
}. l'llgh nUr&te 

1 2 
2 ' 2 2 

2 2 

' 2 
a ' 2 ) 
2 2 
2 ' 
' 2 

' 3 
2 3 

J 2 
1 ' 1 2 

2 2 
2 3 

' 2 

iai H!f, __ !!• 1§1 
~~-!! 1 • , 

2 1 " 1 2 e 
1 2 2 

1 1 2 

"' 
:;( 2 

a. e I! 

' 1 ' 2 2 2 
1 2 ; 

J ' 2 
) ' 2 
1 3 3 

1 3 2 
1 1 2 

' 1 ' 1 2 2 
1 :1! 2 
3 2 ' 

• Seturet B. RltJh IQQSetun 300 om. ot tontton at 12• «l91'th. 
M. Medtua aGletu,. 2,000.)1 000 ~~~ reetetanoe at 12• 

4eptll. 
:r.. Low lliObtul'e, io,ooo-:ro,ooo o.bllll!l :roeteta.nce at u• 

«epth. 
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!able 5. Correlation coefttctoh of eJTOl'e vhlch ue ue1ue1ve 
ot all tr•bent S.llll'UilCielo 

• • , 71•14 rar. of •••· vetch\ flOw ,teu A'YtJ:nc-
OftiU'I OOftl pv Chell hltpt 

!ualae" lfllslJ!Jil - tdm I' IRD 

Be\ rte14 of 
tla!'l , \Gal 
per aol'e .,.,.. • 1J2'1'• .sr• . ~.,. . 
~.of corn, 
Jlalll)u pv 

.66-• plo\ .sr:!'• .:n 
••erac• vetpt 

.~·· .~·· 'SIU' .... 

fe'-1 rte14 
en• fo44er .,.,-. 



! able 6. Aaal)oah of 't'Arl1111Ce ot u\a ac\Jiawtecl to the - au)n 
ot eue fle1' plOt. 

Snstce ll 

~ll!lit 

~ 
' dlla£ 

~ .: 
PoT~ 'o.,. 1 • 'a • r, 

!!!118• I VIE!· 

"' r~· 
~"'$ t 0 s 11:1. 
1t•f>o • ~ 
't "' •o It :: ,. ~ • ~ "t"''o•, ::rJ 

&u 
at 
!2$11 

1J M • Metdun 
%1 " U#eN etm' 
~ • ~~aUo .rflft 
c. 0!1\f.l') etttctt 
• • attn«• 
:r • f)botrpboi'U 
•• 'l'eHU 
•• u ... 

D.J. 

I 

1 
1 

5 

1 
1 
1 
1 
1 

10 

1 
1 
1 

. \ 
1 
1 
1 
1 
1 
1 

' ,.. 

" 

-~·i4iiQi of..,.,,... 
Yield l!a ad.jUtlld to 
toae ef lullll.r of .S.fon...,. .... , ..... flaft/rlot "of eu• 

~-~ . lill ,.1~· 
~.72'5 '''·" 1.6793'' 

, ... ~ ,~ ·= .1TJ6 Jt .l ... ~ • 95 

·~ 111. :~ l . 156. 

1.1116 ~: ~~ 
1.!9\5 '~ 1.= ~. s. 
1 •. 99 )!2 • == ,111)5 9). 
-~n .m . . )192 
t 12 ~. ::U. .!5'5) ~ 
=~ •• m. .5018 

l.~ llOo . 1)11 



the ad,Jil.t t of tona ot _,. to • uat.toll'lll -'• ot een per 

plot 1!1111!:01 the etteet ot •f.Pvl bl~ llottf.aaat a11t\ ~ f.a..,._ 

aotlOIIl of tmUtv lllld IIIIDtetoe 'beeeu ttll!llltf.oont at the 5 poo.t 

lent. 

'!he Uu of aat~a~t t:r •• a..~oetfld oontldftt.bll' 'bJ' fortf.li!IU aDd 

110btUH tna~to. Ploto I'OCi!t.tD« ht.eb ra\ee ot fettUUI!Itl' aa4 

•41 or blgb whtu.l!e liiNb tlaett at •ob •• f(l1ll!' ~· ahead of 

pi.oh no.tlt"t'l~~g Gllldl c.DINilh of tvUlhP aa4 11141'1111 01' low BOltftft 

IW~tll. Pho~w• H8Md to ••• aatiD'l \7 oa plota wbe" l t wu 

appltod. !bo J't ettlltc ot the cora oa bl~ f-'Ul A4 plots •• "IT 

111)lfon. all the fth -~JIIf at abo1lt \he .... tl!leo Plott tr•ted 

wUl ••.11 ..,.,, tt~ f.-tlUser IID4 low o:tllhn 1..,.11 rlpeu4 

""""!n~]T, toll* of the ...,. betaa ~ tU1d oth.ere l w.r.. 
!Ma oond!tt• 11 WI&Ntl'abb •• tbe (IU!lll'Y o~ oora 11a11 aot be OOD­

Utl11e4 ale•• ewual plaktJ14• eaa be ...o. 1\ ta .. .._ ,raoUee 

uottG OOJ!!I!I4tRSal gsoow.,.. to pte!c all tho oom at oao t! vhleb ~ 

~tom rll)t!d a <lodl'dle. f•hft• 

a..vlta fl'OIII the u .. u ••••• t!ld!ate tb&t tho aUate eontct 

of the pl.Mh o-- oa stmtU104 .,tote eotlWMd tanfftoteat Ill..,._ 

sen tor propOS' crovtb of th• ooftlo 'th4t oom hA'flzlc poor oolu •• 10v 

la 111 traM IOiltMt. eom. of the eom WID& ao~ oo1o• aho vat kw 

ln Ill trate ooatat. tmut, the wet VOI:&ld nht&IIUate th.e ftMtnc• ef 

othtln l.!l that the 'f't.8Wll lllllll\Oelt ot alti'06• 411!ftllleiUO' -.t h ...­

pl-nhd vtth tblftlo tntt la oHII' to ilalcl Cio'"" tatel'pl'OtatlOftt. 

rtguro 3 Ulu"ratea tho un .-otenro ooD.ttlttou ctetftl!d.M4 bJ 

the po.t ~uentc. 1-~lablo MOS.ature (U.) oa tbU Mlft't lt 4eftae4 

at tllat 'bew..,_ peftU.tmt vllUDG poi'COn\N:a and IIOhtlu'o equi'ftle.t. 



OD tldt bath the h1 •h\u:re ploh van .taWaect appl"Olliab~ 

bewua fltlct O&JIII.OUF ·11114 88 p.ei'OIIlt Mailable AOletve • ..U• 11 ... 

been fteld oapaotty aad 47 pel'Citmt1 aA4 low lle""'ea ttelct GaJ*'l\7 

IUI.il lb puoaat. tM data colleotect fNII ftel4 htuH -IIVIMDb 

~ preeented IUid tnllllllllftttd h appelldl:lt nau.re• 1 and 2. 

8«7!1!0! 

!he taot that U.tM!lte 414 110t elDl!ftoaatlJ alter \he Jielct 

of IIIN'ketable oona St dltftoult u uplab.. Ma.101' dltfenaeett IIPJ)IIU'e4 

llktJ7, dUe to the 4ltf_..... olle...-.& b. tbe fh14 4vtJtC the C"ll'-

1218 ...... Oat of tho toaJ'GU of G'N1' that OOIQ14 haft eo~~Plleatect 

the problem wat the etteot of 'PH"toua CIJ'OPt cnva Oil tho tlel4. two 

TOU'I p-rior to tbe oon u,per~..-t , altaltt. plot• .,...., cnw oa thlt 

~Aact. It 1t liOtdllt thtlt the plaeeaeat of theft plet• entct haft 

oauna IIIUtr:e4 'IU'tatl• b. the tmlll\F leHl • IIOSl ttnetve at 

ft.l'toua looaUoae b. \be tte14. A O"'P ot bal'l.,. peva the ..... 

]!1'101' to the aona apaot__. waa atfon 8114 dhl'ltect 110 ntllllt 

effiOta of 'llll"leltle f..Ull\F. At the tt.M the tle14 wat olio .. hr 

tbe ezpm~~Mt &t wae tboaf&ht that the rttldul .,._.of the altalta 

'IIDII14 be 11idfof'll. 

At..Sq that tho l"hla wae hl&ll~ ft.l'teltle t.n "tld'Gal tent­

lttp ..,. aoooaat f01' IIOlU of tbe dltt--.. .,...,._ plott b•tt4 

aUo. tf ve obe.,.,. ta teltle 6 tbat vh• the lett are a4,1Utect tt 

a utfol'lll lllllb ... of ean1 the .tetoN 11114 tahl'laetl• of 1101t\u:rt t.1l4 

f""l.lUF beone tlplftout. fide lJIIlt•tee that the effect ap .. w 
t1'011 htuft 11114 fm!Uitl' tnatlMftta _,haft 1Me IIUittcl 4M te 

the fall\U'e of the eon to be uu 



- 20-

, ~l'tt ;,. Sotl htuH l'ethbnce eiU't'l f11Cm Cl'eetlhoutt pot 
t1ialt ( w by tlbod of leaet equant) 

100,000~---..----------------------------------------------, 

" 

12 



'fb.e otfeot of ftl't.Oilo tut~lUI' .ail •h ... lwel• h allow Ia 

'-ll1o 7• A ttatlttloal anal7all of \hit data .... tl'lat tlwt lla..,. 

otteet of auroca oloHlF HMhH •tgaSiltiODfle at the 5 pel'O«<t 

1 ... o1. !'hlo f.Jl4lodee that tbo -.xs-~ of aUroc- tent• 

lleen vat DDt~ wttl the b.oaritn appUoe..UOD, othld'vt.n t~ 

vov.lit lwro 'bHil • ,._ftot~at ...,.u. ettoot. !'be I!Jll;h IIIU rto14 

ld fonlllOOJ' tl'IMUI!Dt ...... a to ~·ed , the allaoftlal)F 

blgb rteld• hell two ladlYlbl plott at tll4l ..at• .t.etve 1 .... 1. 

fable 7. 'fb.e .....,.., touace of eoWII pu Nl'l •• t.at1uue4 111 ,,.._ 
nu .... Ul4 •htv.. 

!ii l!f'D "'f!' .;... 

1. Ooabol i·l!2 !1.~ t.~ 1:2; 2. ..,. 1111. ·~ .u z·so 
~: 

gg l'bt • .• • 6.91 . 02 i·q 6.11 
1)6 1111 • • • '·91 7.26 . l!ll 6.80 

2: ~ 1111. • • 99 l'bt. -~ '·~ 
, .... 6.n 6.ola " n.. •· 99 111.. • '· 7.olt '·" '·'* - i.n §..~ 5ar.l 

lbe lat'1\UIIIUIO of the 'ftl'lou 11011\uM U.tlllllltl It IMw ~­

•117 by tho ~•• la ftlWo If. tho ....,... .,._ ,.,._.lu tU by tbe 

1••' tqUU'et •tbea • a4JUte4 )'loUt, the ..-1 rto14 data •• 

aot ptotto4 beoaUH "''" von ao d n ... t .Utt.,._, lble to ..._.., 

fbi 4.--. .. la rto14 of the ft1111t ldtJ'0£1D lent • t!MI Mcb 11114 

1114t1.111 110htvo ftlfttl h poto!la.pa aot the ,,.... ptnvo beoauH of all­

aonallF.I!Jl&b .... rtoldt ,._ t..UU.._ tn&tt.et ....... 2 HfOI'hd 

to a'lloYe. 



i 
,; 

f. .1+ . 
$, • 

... II ~ 

I 'f), ... 
~ 

"' ..: 
~ 
fi 

~ .. .: . • ... ~ 

1 ~ 

• ... ... ... 
! 
1 
I • .: . • "' 0 ~ 
Po ~ i 
8 ... 
i 
! 
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It lt tbowa bt the CIV'TI la ft~CVtt 4 ttla. ~ hl&b al ~ 

1.,•1 bad a 4~tln« effect vbea attoolatect vUb lw IIIOlttuh, blat 

a llenetlota1 l:DtllliiiOe 'll'lten 0011\lhect vlth ..-411111 ft' ht(h •htue 

t ... u . '!h4t htp IIOhtva 1 ... 1 p1ott ~ the ••• oera whlft 

rh14t wue 64.1Ute4 •• ~'lief p..-toulJ. thea t1ate. I.JIIU;eata 

th&t deM the II!Ohtun .,.,.,17. lt t.lldaquate, btllh ,. ... et at._. 
• lldY-..b' d'teot ,S.e14, but vblll the 110htue IRIPP'b' te epts­

tbe .._ ...,_, of ftll'tlUIM' _, Uktt"' be lMMftolat. 'lhtt tutbel' 

e~~p~ sea tb41 fl8e4 tor balDC IIWih ft!!l&'blt filcnoH '" aall\'o.N 8114 

fi!J'Ult..., appU.eatlont t-'ltllt ta the 111118 expll'Sllllllt. 

\hat llo~ the toll ftl'tllttr ana IIIOlttvlt t.Yt11 thoall! 'be lttllt la 

baleMe. 8kUtUOII1 .. u ... t11ow that the etr_. et •tduft h 

one.,,.~"' th&a t.bat ot tmtu.-. tt VOII14 1t4t antra'llle 

to bOW v~:~at alat .. 110Stt111'e l~m~lt Jbftld 'lie ..u.w.a ta e1idel' to 

etftotent17 ottllll a 81•• quaU\7 of au.,._ f...Ulh•. Jilu"h• 

, ...... ,.,.,. .... .... 'lie liM• lletOH thtt ... f!¥1 ._ p2'0111IJII t• MIT 

u:Adento.o4. 

llu to t!141 dlftfl:l'tMet ta t...U1U7 ·tm4 ~ttoa pnou ... 11eoo 

twes tlidtndul ,.,.,. u tt •• po .. nt• to ..- t~~tMttto uoa a.­
ttone lB ~ to fmUh•so ll!lqUil'eiii!Att. ~17 ~. lloltw­

..,.., i!.'DO JIO!Iflde of lllilll011lUII aUnte III'Pfllled. et~. to "'"' 

oom .,.17 111 the ....,.. wt11 tllftd to tiJGI'U. .. 1lelllt 'PI'OfltalllJ. 



the renlb hd!cat. t hat the eoU .,,,,_., toat1111t ~4 be 

18f.aWAe4 at & ""1 aboft \be IIOS.tUl'e OOAfiODt d .. lcDate4 .. lOW 

SA theM etudlu. n _. JlOted that wheN batt viltea lUll la ~~ 

4q &I ~ll'l' dld oa \he low IIOSittlre plob• C1'Wth •• Nbr4e4 aa4 

rt.Ue v-. ft4UOM., eutn ll'll'l«atliiDa lhm14 b"e a'f0l414, ...-l• 

11111 'Where the tentlifl7 1...-~ ot the eoU le low. 

It the upe:r:llllllt we1'e to be CIOIIII1I!ilaell 1»f the V1'l t•0 aa aUelllJ\ 

W01lld be .ae to uee ~· bloclfa esoltllllYelJ to ...... eolature 

ooatellt of the toll. :a, plaotac the blM!ct at ....SCJ'Ill 4t~ptha0 the 

eotaW.a lwab eCJ'Ill."lt be to1101Md atbwl." aoou.teS,. Daft~~;~ the 

-the ot lv.'J.7 aa4 A.upat vb• lftiltpll'atlta vat ............ l t val 

WttCIQlt to n.p \be tcmalOIIIItiiH t.a ope~aU-. 

Hlln J.e.bolo ,.. , ... 1ft4 ta tr.rtcattaa the -..tov.• •ta•• 
plot1 dna to thell' 00111plete •flloo. J'vtbwl." ahdln OO'IJ.4 be 

Oanie4 oa vUh tl4R&b)T le .. lAbor ftll1di'W4 tt the terUUIII' 

•••'-"'• veH ~led oa the •te-.e treatllleta. It Sa the 

ft\bon O',Plaloa tlat .., loll ta the rettua.t of tbe apnt. ... t 

VOIIJ.d lte MN \bAa OOIIIPIGMte4 tor liJ' N4uM4 1del' aa4 1»1 a:nat• 
a.ocuna;, lA htuH ooatJ01. 

!!l!!!! 
1. lwHt OOftl l• u 1-.,ol'tallt ouh eNJ> Ill -a:r ot the lft!l&'at l4 

l"!ldOill ot the Welt. .\ ·~ vat Olll'rle4 •t dUl'lag ~~ .....,. ot 

1948 at ~· J'o~ Qsoope m•atal l'ul,t aea» -.bl•• Utah Ia 01'411' 

to dltenf.H thodt ot li!.ONatlJIB Jle1ti. 



2. A. fte14 a:pertMnt ooneldlng ot thrM lll&te-. lwele aa'd 

ets: eoll :t'-'UUy l_.ela vu eetelll11be4 t.a 01'4U le e\'1'1117 \he 

ladflpa441nt and 111'-nla'-4 efteote of tenlUHII' u4 •ohtun. 

l'be trial l!m:tlnd ~ plot.. all tha\Mil\e bel.a,g oo~~ple\ell' ....,. 

«oatted. Mohtue lonle ven lliiUIIHd 'liT JIIINUll ot Mlldne\11'1 u4 

1to11~1101 blocte. Two Hile of S'all14 Unu teeta ..,.. .a. to 4...,._ 

ta1u the llltftte 0011~\ of ~ pow!JI8 pt...at .. 

) . Ooll.etlleMle <ruS:aUoa _. obeeft'e4 dlll't.rlc \he .._,. lllllllll.t 

the plota 1'10el9llll'.f cUffehllt thataleah. Pbo~"- vue \MID 

Vbtah OliUlJ' UlUUOato the Cilftii'IAMI Obeoft'e4. 

DO l'n,pcmte, 110leton ba4 a blPlJ' eS:CIIltleaat etfeot, vUb au,..._ 

ealdbUtac a llaaJ' hi'JIOIIH. ft..u &114 unttont.tr of JJatvUr w 
taftWIMM bf tmtu"*' ua 110lltuH ,.,., ... , •• 

5. tho 1'-.1\e of thlo •'-b" llhov t.stat \he :rtold of weet eon 

oea be liUII'I!lee4 pntUaltlT 11r nptl' "11'1 t ot 8Dletun Mil .; 
fuUUtJ. J'utb..- otaateo vllt 'h Hq'lllro4 'ieton 'fl•e1tle I'~ 

I!MIIlda\leae oa fenlll,_ &114 110letun t.Yele ou le !ado. 

\\ 

\ 



1. lSot:t uu, G. 1., d klotr, A. 1'4 l~tt la the plaltel' 
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