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Z19ZROOUC7ZON 

Soil pzoductivlty is tiM 04eqp»ci'^ of a soil to produoo ozopt 

and is subjoct to thros aa^ influeziosst tbs iahsxvnt productivity 

of tho soil| tho asaacMSKit praetieo and elliaato. For asxqr years 

tlMura has b««B a reeognised need for lafoxaatim on the productive 

capacity of soils and their response to various ■snaeearat inputs 

and saounts of these inputs vrader different envixozuBental conditions* 

Since the aany soil '^pes in Sannessee vary greatly in their abili-ty 

to produce crops^ Uiis infoznation is needed in order for faznters 

to better utilise their land and other rssoiirces hy selecting the 

best cropping systen and nsnagcsMnt level* 

A preliainary study^ of the productivity of Buntington^ 
Vsynesboro and IHticson soils in 19^ showed that these soils have 

differmt productive capacities for com at low to aoderate levels 

of asnsgement and also that these soils do not respond alike to 

given izq^ts and, tharsfore, require different eenagssamt* 

She objective of this study in Putnaa Ommty sas to deteniai 

the aarliBniB productive capacity of thaea aam thraa toils for a 

glvwa year and their rtipoose to certain eanagwemt tariahles at 

hi|^ Isvela of izqputs* 

^Gravea« Charlea S. She productivity of Bimtingtonf Vayneaboro
and Dlckson soils for com. Ih^puh. N.S. thesis, Itoiversity of 
Tennessee, KhoacviUe, Tmneseee. 1959* 
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z. SOU.paoDocumr 

!Ih« j^rlmzy function of soii prodwrtlvlty ntingi io to 

oitabll^ tho obsoluto or roXotivo lODiuetlYity at ixAlrSJbmX soil 

typos for apooifie erops xmdsr Aefinlto qratoas of asnasosMmt. Olio 

iaportanco of wsnsgwwnt pr&otloes as rolotod to tho productivity 

ratings of soils vas oloarly aboim by Bauor ot al.(s)in suonaris-

ing tho work dono ovor sovoral years in ZUinois* ihoy stated that 

sppropriato idiosioal treatiaonts greatly redueod soil productivity 

difformeos, Ssl^ (21) stated that IdM classificaticxa of soils 

based on Iheir capacity to prodnee eom is closely assoeiated with 

their ability^ esswitial nutrients and soisture, Zn aoay 

OMMW, if the necessary elSMnts are asds available^ the soils 

foxsMtrly considered unsuited to this crop can produce pzofitable 

yielda. Odell (17) indicated that levels of saaageassnt should be 

defined vhsn neasuring and coaparlng productivity asBog soils. 

Bell and Springer (3) pointed out that soils vary greatly in their 

capacity to produce crops and in their response to soil and crop 

MsnsgSBsnt practices* 

As far back as 1937* Ableiter (l) shoved the value of 

productivity ratings of soils at the "poor" and "better than averags" 

levela of aanagaaent, but he aleo stated that there was an even 



greater need for obtaining yield data for rating -Uie productive 

eiqpaelty at a bi# level of aanagement* 

Since a eoU productivity rating la an attenvt to predict, 

or eetliMite, Hm crop ylelda tiaat be eapeeted under specified 

Gwadltlona, the degree of prediction accuracy le v«ry iJvortaat. 

Ooaeemlng the aeeisraey of productivity ratings, fiMLth and Sidth 

(22)found that, vlth sufficient yield data at a given asnagaaant 

level, the productivity of a glvm soil for a epeclfle erop can 

be predicts vlth a reasonable degree of precision* Odell and Snlth 

(18) Indicated that vhen farm are carefully classified aoeording to 

soil aanagmant practices, the average long-tiae fsxa yield of a 

given crop tend# to cluster rather closely dbout the average yield 

f«r that soil ̂ e* 

H, XIIZBH->BlELdnOBB Of FlfXZI>lZA!DlDR, MOXBTQRS 

smix dHD PXAKfomjom 

Sc study on the productivl'ty of soils for wm end ths 

rwqponse of the crop to fertilisation, it is ia^portant for best 

intexprstatiaa of the data eoaeemed that the inter-relations^ 

ooisture sv^pply and plant population vlth fertilisation be eaneldmed* 

Smith (21), working with 6,8,12 end 18,000 plants per acre at 

different fertility levels, got increased yields up to 16,000. As 

a result of these experimoxts, he stated that, in order to obtain 

mrtiwiw bcnefita frosi hii^unr fertiliser levels, it is necessary to 

Inoraase the rates of plsntlagi. Lmg (12) statad that the optima 
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plaatine rate of oom Xoreely dapoBto m tta« fortuity of the ooU 

oad Iti eapocity to doliror votor. Bo oloo statoA that a stand not 

oxooodlng 12^^000 plants per aoro appears to be best for gpod com 

soils in Sisnnesse^* Paxl£s and Overtoa (19), using a fUll-season 

pzolifie hybrid, found that during relatirely dry years a plant 

populaticm of 12,000 per aero produoed a yield eaaparable to that 

obtained fron a lower population. Buss^, working with 8, 12, 16, 

20 and 2b,000 plants per acre on State loan with diffezent rates of 

nitrogen fertiliaation, obtained a nartimin yield of I36 bushels per 

aere with 21^,000 plants and an iq^plieation of I80 pounds oS nitrogn 

per aere. Iven though it ia poaeible for aoisture strees to rsduee 

or eliadnate fertUiser nMponse, mmsrotts eiperiaenta have shown 

that plants growing cm fsrtUe soUs gensrally aate aore effioisat 

use of tha available aoil noisture than plants growing on soils low 

in fortuity. 

MacGregor (13)found that a shortage of soU aoisture during 

the growing season esn rsduee or ellainate fertiliaar effects, even 

with edsqcoate com population and with all otiunr growth factors at 

an optimal. Nontgoswry and Klaaselbadi (15) asasursd tha water 

re«uirsnsnt of eorn aa InfLueneed fartility levels, ttey o^HMfved 

a narked reduetioa in the water reduiranent with increasing soil 

^Buss, Porter L. MBasurenent of aoU produetivi^ <m four 
saleoted soila in terns of com ylelda. itapub. af,S* thesis# Ihiiveriity 
of tomessee, XhozvUle, Tennessee. IS^. 



fertility. Biaks moA Sumer (9), wNrldiag vith earn and eata la 

WDie<suiia, lAcwed the ̂ tfeeta of fertility level on water aae. 

la every oonparieon they found that there van aore effieieat uae 

of water uaier bliii fertiXi^ treataraxts than under low fertility 

treataaata. Xa 19l»9 and 1950, corn yields per inch of water used 

were on the averai^ lA tines greatar on the hi£^-fartillty plots 

than on low-fertility plots. HsUy(U), after reviewing the 

literature on water asage, stated^tfertility level hss a aaxiBsd 

effect on the efficiency of water use by plants. When even higher 

yields were obtainsd with inereaused fertilixation« there was a 

corresponding increase in the effieieney of water use* 

m. XFfscx cv BOW mem 

She developBsnt ot dhenieals for weed control in com# tdwi 

use of which aakes it possible to grow com without cultivation, 

hns resulted in sons investigations on ths feasibility of olossr 

row upaclngs. Fros«at com row apaeing of^to inches is 

pnabsbly a holdover fron the tlM whsn cultivatcnrs were horse-drawn 

and the row had to be wide enou|^ to aeeonodate the anlaal, sad 

wbi^ nay not be best fran the standpoint of yield. Bryan et nl. 

(1^) eonpsred 21 by 21 inch spacing with ta ty b2 iatdi ipaeSai with 

lb,22t plants per sere at each iqpaeing for a t-year period in Xcwn. 

Ih 2of the h years, the yield of the narrower rows excceeded that 

of the standard rows (b2 iztehes) signifiouotly; however, the closer 
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apMiag ecmtistwxUy bad aiore lodgad planta than tha vider apaeiag* 

MMbnraki anl Boft (Xk)SwaA tbAt » aD^lzudt vow wj/moim 00% onljr 

pxoducad 6 to 10 iMisholA nore per acre, but alto reduced tlie 

p«re«ataee of mdjblas and iiitereatad the axnber of tart per plant. 

!QMQr eredited this Inereate to Inereated thadjng of toil turfaee. 

Bore eoneervation of toll Boiatuze, aore mIfOCTi utilization of 

toll aoitture^ and iaproved utlUeatlaa of tolar energf. Suqr alto 

obterred that the 20*ineh row ̂ pacing prorlded a acre UBlfom 

Teeetatlve cover early In the aeaton. IBilt retulted la reduced toll 

erotlon and bett«r weed control. Stickler and Xaude (23) noted a 

aignlfleaat reapoate froa cultivating 20-inch rows, but com 

p^rlbzaaiwe la aamnr UBHSultlvated rowt vat uatatltfbctoiy. 

Z7. monm mmi 

of the Important factort in variatlont in 

yleldt on different toll "^pet la the difference la the effective 

rooting depth of plantt. Fdbrenbacher and Butt (6) ttudied tht 

dtptfa of com root penetration In four ZLUnolt tolla. ^IlMgr feuad 

that the depth of root panetratloa and available toll acdttum 

etomga eapael'^ la aere Inehea of water to thete daptha vaure 5^ 

inohee and 10.6 aere 1i^m«, reapectlvely^ la Stybrook; Inefaet 

and 9.8 aere Inehea in Blngwoodj 36 laehea tad 7.1 acre In^t In 

Elliott; and 38 Inehet and 6.h acre Incdiet la Clarence. 3!u^ 

tuggetted that the dlffereneet la depth of root pmetratloa end la 

avallthle toll aolt^nre In the rooting tone ere prebehly the aala 



raq?onaibl« fat Ufftxmmm la iSati XcHBg<^iiMi Wftenm 

yleXdJi oa tbM* aolls. 

Vlatem and Siacms<m (26) stated that the dlffieultiee of 

root penetration are due to one or aore of the foilovlng soil 

eharaeteristies: hi# bulk deneity, low porosl^, restrleted 

aMrationj or law fertility. 

Cora rooting dqjth lie iaereased by soil treataMnt* 

(*1^) abeifed that treatenntf 

I^paMM turned ui^tor, inereased erosp yield oa a Ciene eoil. ihia 

•oil treatawnt inereased yields by adding needed plant nutrients 

and by inducing com root penetration and developMWt into the 

lamat soil hanwaoM, vhiidi aade It poeaible for plmta to reach 

and use aoiatoze at greater dapldie. 

V. umim 

With the Increaeed use of com pickers, lodging of com has 

becone a aore sesdcMS problen* Mtehanical harvesters cannot recover 

ell the ears froa lodged stalks^ thus resulting in a loss of gmin 

to fsxaer. Lodging is a serious fsult of scna com varieties, 

and em the aost resistant varieties lodgs vmfmv certain conditions, 

llleoa (16) stated that the degree of lodging increaeed progrMeively 

with plant populatiooe ranging finaa 9#300 to 1^,200 plants per acre, 

and that nitrogen inereased 1odgi.ng sli#tly, but vas over-balanced 

by increased yields. He also said that cultivation did not affect 

https://1odgi.ng
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lodglag. aesnn aaA fio-vozk«rs (k), vorkiag vitbiA a xasfla of 10,000 

to ilOjOOO ̂ Unto por aoro, eoaslndoA ̂ baara «a» no yieM adyantaeo 

In having mn than It,000 plants par acre and that lodging increased 

aaterially at tha hic^ p<^pulatioas* Long <12), aaq^laanting 

with 6,000, 12,000 aai l6,ooo plants par aera, found^thi|^ plant 

population was a mof ia^ortaat fhator in influoing lodging than was 

xata of nitrogan. HaU (8), vozlcing under natural rainfaU amditions, 

mportod no ralatlonship axistaft hatsaan lodging and aar hai#t, 

eroM saetion of stalk or of aar. Wilson (2$), raportad that 

plant height was associated with the vigor of a particular strain 

and vaa unrelated to lodging. 



canraEt xn 

QSMRAL CESCBIPTZOB OP ABBk ABD SOZtJS 

Shis study- wss e<niducted In Putnsa Ccninl^^ vhleh is located 

in alMLs Shnasssss, Putasa Ommty consists of thr«« pfagrslogravhle 

regions, iris., CiariMtrlsnd Platssu, Hli^lsnd Ria sal omar Basin. 

Shs soils studlsd occur on the llltfiland Bla and Outer Basin only 

and axa dsfvalospad largely txm Xlaastona-darirad parent aat«ilals» 

Of th» throe soils stuAiad, ZklfllESon and ttaynssbwro are on IAm 

HieA»land Rta vhlle Buntlngton Is found on the Htj^land Rba and in 

the Outer Basin. She Euntington found in the Outer Basin is higher 

In phosiphats contsnt than the Buntlngton found In tbs Wed»Tana Bla. 

Sbs Buntlngton soils are daifp, friable, and veil drained. 

Shey are eoqposed of young aadiaents on first bottoas sad In 

dspTMslcms sod art derived largely froa Uaestons uplands. SfeMqr 

have a dark hroun surface end a friable daxk broHa to dark yallovlsh 

brown subsoil. Beneath the subsoil are stratified layers of 

dlffeztmt t«»ctures Ibat contain sone fine cbert, gravel, pebbles, 

sad sand. (A profile description of Htawttngton la shoMa la 

Appendix A.) Sh^sr occupy level to gsatly->sloplng flood plains and 

narrotf bodies of local alluvlua along saall dralaagsweya and arsat 

at the bane of slopes. 9aMwe soils are allehtly acid to oUdly 

alkaline. Shey are hl^b la natural fertility and orgsalc natter. 

Althou# they are laportant agricultural soils, they are of umtsd 
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•actant In Patzun Oou&tgr. *Eh^ occur aaialy in the WaQ^nedboso* 

Bolstcm-Baxter soil area on Hlg^Tnnd Ria aai in the Dellrose« 

Boeklsad-Miaoea soil area ia the Coitral BBSia* Be origf.ml 

Vf^^tioa was adxed hardwood forest, IncTTidlng oaks, poplar, eUa, 

w^ples, hickory and ash. Saarly ail these soils are cleared aad 

are used principally for produsiag mm, Bey are mcelleat soils 

for raw erops. She sain problen in their use Is occasional streaa 

cverflodf. 

She Waynesboro soils consist of dsep, vell*dzalned, soderately-

acid soils deireleped on relatively old, hlijO-streaa terraws. Bare 

laeroded, they have a yellowish hrovn to hxoim silt loan or losa 

surface and a yellowish red silty elsy loasi mc clay loaa IMLahle 

suhsoil. Be HSyasshovo soil series has developed from gsiwral 

alluvium eaShed from t;plands underlain by a variety of sedimentary 

rocks such as limestone, shale and sandstone. Ibst of the Waynesboro 

soils apparently have been formed from a never thin mantle over an 

older alluvial deposit* (A profile description of Ihiynaihcwo is 

ihown in Appendix B.) Slopes raafle from 2to Bese soils 

are mcdixm in natural f«Krtility and crpnic matt«r* Soil tests 

indicate that WnyaMhoro surlhee soils eontain about 1 to 29( orgsnio 

matter aad are low to very lew in phosphate content, but above 

average in available potash. Surface runoff and infiltration are 

msditai. Beso soils have a modeimte moisture^HMpplylng eapacity, 

a relatively thick layer favcirahle for roots and are of good til^. 

https://origf.ml
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SSwy 9X9 In iMXgt «rttM in tb» south koBl eentzaX port of th« County 

on tho Hli^lnnd Bin PXatMut* Tbm total acroage of thes* soils la 

ahout^of tha Oomxty* About 909( of tbeao soils ar« In eultlvatlon. 

as» Dlekson soils an vell'4ralna& to aoOantaly trall<4zmlaa4 

ti;ilBna soils bub possisw a dlstlnet brlttla fraglpan. Vix^ 

profilss fwamonly hsva a lli^ht ysUovlrii bxoim to bram silt loan 

surfaos anA a yelloslrii bvomi stibsoll, Qis aoiwast, fin# flcaglpan 

Is at a Aspth of about 26 Inehos* fiie frsglpan Is not a sons of olay 

aoQoantratloa; la fast, ths elay oontant is loir, Qio fnglpan Is 

not osnentad but disintegrates readily If rsinvsil and plaead In water, 

niese soils have developed fToei a ^rty llMstone resldwa# but are 

eapped with a thin aantle of loess, Dspth to Uaestone varies frcsi 

U to 10 feet, (A profile Asserlptlon of Blekscm Is Sheim In i^n^endlx 

C.) aiepes range fToB 2to 123(« but are generally less than 5l>» 

Zbese soils are low in organic natter and plant nutrients and are 

very slanwgly aold throucMxt the soil profile. Soil tests on 20 

ssparate com fields Indleated so aveeage pH of 5«3 la the surfase 

layer. a»ae taata alto InOleatad that^surfase soil Is low to 

very low in phosphate and potash. Surfaee runoff Is aoderate and 

Intamal drainage aodaxate to slow. 'Bam upper part of the soil 

profile has rapid perneablllty down to the fraglpan where further 

penetration by water and plant roots is retarded. She fzagipea 

Holts Ihe root sane and also the aolsture supplying e^paelty of 

these soils. 3h«Ni soils are widely distributed ihrou^iout the 
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Blg^ilBnd Bla portion of tbe County* Oulxig to gentle slopee end 

ebeeoee of ehert in tbese eoils^ thegr are vldely eultivatoi drntpite 

Iduiir loir natmral fertility, She SsUtlana eoile are ueed for 

general flani erope, aueh ae earn, amll grain, bay, toliaeeo, eoriMi, 

gnd acMi 
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mrnm abd pBocmsass 

SSiit study mui eoaduot«d in PutaM Ccninty in X960 in 

eocip«ration with th« Soil OoniWHrvntloa Sorrieo^ iStm Agrieultucnl 

|]ct«B«lan Service^ th» TennesMO I'Isllty Authority laiA tho iatlcnnl 

Plnat fboA XDstitute* 

Cm soils studLlsd vsre Buntington silt loan HL^, Iteynssboro 
silt looa BL aa& sad Diekson silt loaa SI* 3Sie plans for this 

study man hassd on ths research findings in previous work by Graves^ 
with com on the sssm soils* 

SlUMM soils vs«y widely in their chesrical and physieal 

properties, sad Qraires* previous staSy shoied that thsgr differ 
5 

Sreatly in their prodoeticai potential sad response to SBaagssnst 

under low to aoderate levels of iq^ts. luntingtoo silt losa, a 

ireiX*(lrained hottosi soil, showed a hiidt produotivi^ potential for 

oom, pxohahly due to its excellent physieal properties end relatively 

3/
She letter denotes slope gradient and the aadber foUoving 

denotes degree of eroeion. 

yGraves, Charles R* 9Ehe ]|^roduotivi^ of Euntington, Waynesboro 
and Oiokson soils for et»m. Utapuh* MUS. thesis* Utoiversity of 
Ssnnessee, Ibxacville, Shsmessee* X959» 

5/As used in this study, production potential is defined in 
tenoB of com yields at Ihe levels of fertility and TSiuiiaimwiit 
practiees that exist on these soil types. 



hi|^ At eth«r vxfyfvm is Sloksoa silt los% s 

aodwrately vell«dz«iitsA, vgcOaad soil vhieh bas a r»igl9sa. 2% 

is usually low la fortuity. Is^yassboro sUt loan is a vsll. 

dralQod terxaes soU vith a potsatial lotsrasdlate bstwesn tliat 

of Itrntingtoa sad I^lekMQ at a low to aoderate Isvsl of iapat. 

Sbs dasiga of the «i9«riMSDt sad the auriber of looatioas 

UMd SNMle it aaesssaxy to select sit«i with as sudh of the area 

as possible on the sesM soU aspplag unit.6 Mghteen sites were 

•eleetedt six on each of the three soU typM.(She site amOMin, 

tnmsp participants and soU i^pes are shown in ippmdlx D.) 

X. sn^BioHSiim SBsx&or abd mmmm 

A qplit-Bplit-split-plot fhetozdal desifpi was used* Ss 

IMs saparlMut a site was an area 70 feet vide hy 310 feet long# or 

igjproxiaately 1/2 aere. A site consisted of eight treetniints ef 

warying pcqprulations aad/<Kr rates of Itetilixer* Iheh treatswnt 

consisted of 8ton, 21 inches apart and 155 foot long* 

She fertiliser treatnents of and 1^0 applied per 

aere on eaidi site were as foUowst 220 pounds of B and h20 pounds 

of and X^O; b20 pounds of B, and 1^0; 220 pounds of Bj, 

9^^ and X^Oj and b20 pounds of B snd 220 pounds of P^O^ and X^O* 

§/Sou napping imits are (watogrsphie separaticms of soUs 
usualiy heeed on soU l^pe, slope gradient end degree of erosion. 



 

mi« for 20 j/omOa of M, FgOj aai vtm 
4^i^lod as I0«10<-10 vith d9( aolublo aagBMluB at tlia xmte of aoOQ 

pouoda par aera moA 0«20»ao and aaacmluB oitrata at rataa of lOOO 

pound# and 600 pound# per aera, reapeotlvaly. ahewe aaterlals v«ra 

applied broadeast with a fertlUser dletrlbutor and tlrorou^ily 

disked into the soil about one veak prior to planting* At the 

tim of planting^ 20 pounda per acre of Jf, p^o^ and 1^0 vere implied 
aa 200 pound# of 10«>10«10* Shi# eaa plaead about 2 inchea to the 

Bide end 2 inehea beXov the aaed. Sh avoid poaaible elaaant 

dafielaneiea tha foUoirlng nateriala vera applied at the deai^ted 

per aere zateat ZnSO|^, 10 pounda; boron, 1.6 pound#; and Ss-«ln-el, 

10 poimda* ISmaa natariala vera appliad vith the rov ̂ pUeatiOB 

of 10-10.10. All MKUa were lined to a pB of 6.0 or ahove. 

a»o plant populatioaa vera uaad on eaeh aoU. She plant 

populatioa via varied to allov for apparent differoioea anong aolla, 

te ffimtingtoo, plant pepulatiooa vere l6 and 32,000; on tidpneabero, 

12 and 2^^,000; and on IMlekaon, 8 and 16,000 plaata par acre. A 

dlagraa of the fertilienr and populaticat treatnenta ia ahown in 

figure 1. 

IdJde 8$, a full-saaaon prolific hgrbrid, vaa uaad at all but 

three aitea. Pixie Tit aaothar fUU-ieaaon prolific hybrid, ma uacd 

at on# aitc <m mat of tha tiirce aoila. All aitea vere planted vith 

a com planter at rates to give as nMurlgr aa poaaible the desired 

popolatlona. An atteq^t vaa aade to Obtain a diatanee betvean plants 

https://10-10.10
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of 30# SO, XOjr wd 8 iaehet, rtttpeetiveXy, for 8^ 12, l6, 

and 32,000 pla&ts pw acre. 

AXX pXots vare •praytd trlth a pr^-Hmtepgmm^ appXleation of 

Atrasiaa at tba reeoeemded xnte of 2 pcuada of active aateriaX pw 

acre. fb» pXota received ao neehaaicaX cultivation. 

Ihe pXaating operaticn began ApriX £6 and ens eonpXeted by 

Nay 6. Ihe taarveat (qperation began October 3 and ceded October 8b. 

ZZ. CQLLECTZON Of SOZL SAMFLBS ADO U^BORATORZ ANALYSES 

SoiX aai^ea eore takes le the faXX of X959 at four Xocationa 

on each site, vith each aanpXe ecntaiaing approeinateXy XO borings. 

She reason for the four separate aoiX aasqpXea eaa to detemiee the 

variation in fertiXity vithin each site as eeXX as aamg the differMt 

sites. These sanpXes vere tested for pB, avmiXabXe phosphorus and 

eechaegaabXe potassiun. Using a aoiX paste, the pB ens detemtned 

by Mans of a Becknan pB netar. Tha proeadura used by the Iteiversi^ 

of *Bnmessee Soil Testing Laboratory ens foXXoved in these deteml* 

nations. 

ZZI. ^COBGTIOB or SAXKFALL UAXA AND SOZL lOZBTUXB 

ZB1I1MGQIATZ0BB 

fe dstendne the rainfall for the period June through August, 

rain gauges eere placed near each of the 18 sites. BalnfalX readings 

vere nade by tlui vriter at approKlmteXy XO-day Intervals. Oil ens 

added to the rain gauge after each reading to prevent loss of eater 
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vvaporation* fiiia lafdxnatlon wt» mqnplcMated vlth zalnfall 

data of tha I3tait«d Statas Waatbar Buraau Statimx Xoaatad at 

OookarllXa naar tha eantar of tha axparlanataX axaa. 

A study of tha ooistuxa stxass and water extraction pattern 

by aorn roota on Buntington^ Mi^nasboro and Blekaon aoila vaa mda 
7 

by H* B. Stttth, using a nautrvm aoistura aatar. 

Two aeaass tubas vasra Installed at one loeatioo on aadi of 

the three soils and readings vere taken with the neutron aoistura 

aatar at intervals of tvo vaaks fToa JUna 1 to Oetobar 1. 

Froa these readings tha percent aoislnire voltsM vith depth 

was plotted m graph paper. Froa these graphs tha aoistura extraeti<« 

lattem for each soil iQnP* datexmtned. Soil profile sasples 

ware also taken and tha aoistura content at 1/3 end 1? ataoapharas 

tansi«i was plotted along with tha extraction pattern, lhaaa data 

give soaa indication of the aoiature s'tereas and vater extraction 

pattern by com roote on eadb of the three toils. 

ZF. BOOT mem mmmxKmm 

Depth and rsaifieatioa of com roots ¥srs estinated at early 

tassel stage at all six sites of the three toils. A subssipla vas 

taken <m one treataent of the test sraa(2^ lbs. V, and 

1/Saith, H. B.# Assistant in Agronoay, Dcpartaent of Agronooy, 
OhiTMrsity of Tsn^see. 
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moA idMM pMSiUtt on tl» fftxnerU ftdi^oiaing tb« to«t arM* 

A pit 30 X 30 liMdaM wu dug batmmi tli* 42-lneli rows 

ierparatlng tb* blgjbi and lour populations to a dapth vhmrm no corn 

roots vsrs found. Shis Isft about six inehss bstvscn ths sides of 

ttas pit and ths oom plants on sithsr aids. A poekst knifs vas 

used to sazatth ths soil airay txam ths son roots. Shs roots of 

two to four plants in each row oould be obssmd by this asthod. 

Nsasiirensnts wars aads to a dspth which included about 9^ of ths 

rootSf and a sseooA masureswnt vas aads to a point whsrs no corn 

roots vsrs found* A soil saapls vas taksn froa an arsa six inebss 

abort ths point nsrs about^of ths roots stospsd, sad a sseond 

sasi^s vas taksn bslow this point. 9w rooting depths for this 

^of ths root systaa for all saqplss vsrs totaled and arwragsd 

and this amags vas eonsidsred as the rooting depth of com on 

saeh soil. A nuaerical rating systsa of 1 to 10 was used to sstlaats 

raaifioation of eon roots. Sum ths raaifieation nuohers for saSh 

site vsrs totaled end averaged and this was eonsidsred to be an 

indication of the relative raaiflcatin of roots in saeh of the 

three soils. 

V. NB3BQD OP EARVIST 

A i^stsaatie row nsthod of ssnpUng siailar to that dsaerlb^ 

8
by Walker vas used to locate ths harvest arsas. Siis plan waa 

8/Walker^ WiUiaa N. Msaaumsnt of soil productivity on selected 
soils in terns of corn yields. Uopub. M.S. thesis, Uhiversity of 
fsanessee, Xhoxville, Tennessee. 1^7* 
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foUowad toot tbtt raMou M pxvaantad toy Htolkai*, tout mm aoOlfiad 

to fit tha praaant situation. Si this aiqpartattatf tba traataasta 

vara toarvaatad aa indlriduai units. Slnea all traataanta lad tiw 

aaae length and mnabar of rows, a aora rigid harvest plan could 

toa foUovad. Sha araa eovarad %raa aucsh anallar and tha soil aora 

unifora; tharafore tha length of row toarvaatad vaa atoortaaad. 

Six 50«.foot toarvast araaa vara gattoarad oa aadi of ttoa 8 

traatamta vlttoin tha taat araa and com frcn tha fhxnar'a Hold 

adjoining tha taat axaa. 

Iha following plan was uaad for locating tha harraat araaa 

vlthln each traatawnt. A treataient conalatad of6 rows,1^ faat 

long. Xha harvaat aanplaa %rara tahan tram tha six Inalda rows. 

A dlagraB of tha harvaat proaadora la dxawn in flgura 2. 

If an aar of com vaa alaalng froai tha harvest aatopla, dua 

to factors such as vii^ or rodnita« an aar vaa toarvaatad froa aa 

adjaeaat row to coapansata for this loss. 

Sha shuekad com frcn aadbi harvaat araa vaa valghad and 

raeordad(data ahaata uaad for zveordlng aaaplea are shown In 

Appendix B), and thraa ears of com vara aalaetad at zandoai fron 

each harvest aaapla. Qum two rows of kamela vara takwi froai each 

ear and placed in a aaalad can for noiatiira datanainatioa at the 

latoontory vl^ a Stainllta Naiatura Nttar (^}. All corn yields 

are CApraaaad at a eonatand aoiatura content (15*9)( a»iatura). 

Slnea all aaaauraaenta vara mda on an equal toarvaatad araa^ 

tha total anount of com par acre vaa ealciOatad aa lOioim in 

i^ppandix F. 
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VX* ASSJSIMBSS IftBS 

XaOlvidiiAX oouait wnr* MiAt at barvatt tlaa to Aetamu* the 

nxaBam ot etalke and eaxs oa eaeh harvest area* FroB thls^ the 

Bunber of ears per 100 stalks and velaht per ear ems ealculated* 

For lod^ptng counts^ pl«Qts hrtdcen helov the point of atta^aent 

of the asln ear and plants leaning s»re than degrees vere 

eonsidered as lodged plants* A ssparate count of tvo i^pes of 

lodging vas not aside. 
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iOESULTO AHD SZSCOSSIOir 

1, (HSRBRAL OBSSKTATIOSS 

Varieties 

Data oa nusiber of plants per acre^ lodging^ ean per 100 

plants and vel#t per ear of the two -varieties on eadbi treataent 

are given In Appendix G. Site niaibers 6, 12, and 18 were planted 

to l>ixle 77 and all other sites to Dixie 29* Xt should be noted 

that Dixie 29 end Dixie 77 on Buntingtcm sites 5 and 6 were loeatsd 

side by side in the saai field. Oae two hybrids on Waynesboro and 

Diekson were planted at different loeations. 

Qm average plants per aere, bushels per acre, pere«at 

lodging, ears per 100 stalks, and weight per ear at sites ? and 6 

were as followst Dixie 29, 22,900 plants per acre, 128 bushels, 

^1%, 119 ears, and O.35 pound per ear; Dixie 77, 23,UOO plants per 

acre, 127 bushels, 69fi, 106 ears, and 0*36 pound per ear. 

CheMcal Weed Ckmtrol 

ihe com reeelved no aMcihanieal eultlvatioa. Atxasiae gave 

excellent control of all aiwnisl weeds exe^t for eoekleb\irs on site 

1, but a hand«spxayed application of 2,h«D gave good cmtrol of this 

weed. Crusting was not a aajor problen on any of three soils. An 

observation on the aeount of water standing on the ̂ prayed and 
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eultlvated plots after a xaiafall isdleated that tha estary of vater 

into nteksoB soil was slower on the apxayod plot. 3his was not 

as Botieeahle oa Buntington aaA Wegoieshoro aolU* 

gtand 

A good stand was ohtaiaed on all but sites 1 and 2. Sie poor 

stand on these sites was attributed to pomr seedbed jvepaxatlon and 

crusting of soil due to an intense t-ineh rainfall soon after 

planting. Zbe effects of these conditions could have been niniaited 

had a drag harrow been used to break the crust before the com 

Ifasect Daaage 

Budwom dKBsgs of varying degree was observed on all l6 sites. 

On sem sites as nudi as 7^ of the plants were infested with budiRH«. 

flood cootool was obtained cm one site by applying ODT with a hand 

sprayer* She effeet of the budwom daaage on yield wss not deteminod. 

qferowth Characteristics 

IXurlng the eerly pert of 'Uie growing seaeon the oom at the 

high population was as nueh as a foot taller than the com at the 

low population* 

She com was considerably taller on the Huntington and Waynes* 

boro soils than on the Dlckson soil. On the fomer they reached a 

height of 12 to lb feet* Shis asy have eaused idie highsr peremtage 

lodging on these soils. 
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!Qm corn at the hl|^ populatlona was latar In ing and 

silking tlum ths com at the low populations. Also the ears vnre 

placed hi^bwr cm the stalk oh the hi|^ populations than on the Inv 

populations. 

Rooting Depth 

A check was aade on the rooting depth of com on the three 

soils at the two lewels of fertility* Vam xootlBg depths at these 

two fertili^ levels were as follows) Vegmeshoro eavearlsMmtal 

treatment, 23*8 inehesj fhxaer*s treatment, 21.3 inohesj Bontingtoa 

erperimental treatment, 29*8 inehes; farmer's treatment, 29 inefaesj 

Siekson eaperimental treatwmt, 15.8 indtesi farmer's treatmmt, 

19*6 inettts. (Cora rooting d^pth tor the differwrt sites are 

Shown in i^ppsndtx B.} 

Separate soil staples taken from an area 6 incdea ahove and 

€ Inehea helow tlm point where 95$ of the roots stopped showed no 

marked differenee in soil tests (pB,P end K). Shese data are 

idiown in Appendix X. Zt would therefore appear that fertility was 

not a factor la Halting root dtrrelopnent on these soils. 

Rainfall Data end Mbisture Extraction Patterns 

Rainfall data for Jhne, July and August were ohtalned for 

each site. As shown in Appmodix J the totad rainfall for the 3* 

month paorlod ranged from 15.O liMdiee to 19*1 intfbes emoag sites. 

Also, rainfall data for June, Jhly and August were Ohtalned from 
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tb« GocdMTiUe WcMitbtr Station (loeatoA nmx tlui eaatar of tiMi 

c»pennaatal sites) for 19!^6 tlunoufl^ 196O. ISie rainfall data 

for eaeh year 19!^ throuid^ i960 and aa averass for the 1996-I959 

period are ahotm ia table 1. 3hMe data shov that 5*18 iasliea 

aore rainfall vas reoordsd during dVme^ JUly and August ia i960 

than was the awategs for the sasM aoaths during the pariod 1958<<> 

1959. 

During the groving seasoa^ July vas the aonth vith the 

greatest aaouat of preeipitatioa. Shis vas a oritieal period 

during the grovlag season idum eom vas tasaellng and silking. 

Adeguate aoisture during this tine would favor hi# yields of com 

if other factors were not liadLting. 

She aoisture ttctraetion patterns la figures 3, b and 3 Absv 

that thi SDisture stress on the three soils during the groving 

seascm vas not eritieal^ becsuss ths curves did not cross ths 13« 

atooq^wre releass curve at anytiae during the groving seeson. Due 

to the high rainfall tha differences in the aoisture irKtraction 

patterns of the three soils were not as great aa aight nuraally be 

eipected. However, the neutron aoieture asaaureaente do ahov soas 

diffezenMa in depth of aoisture extraction. Ibe iqn^roxiaata depths 

of extraction wore estlaated by the convergence of the extraction 

lines in the profile, the epproociaate depths of aoisture extraction 

by eom roots froa tha three soila ware aa foUovs: Buntlngton, 

30 inehea; liayneeboro, Mi- inehes; end DiefcscQj^ 3^ Indhes. As sbown 
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Xftba« X.**2behMi of amlnfall recorded by the CoolcevlXle 
WiMthMr StetloQ for 1^6*1960 (Jbne^ July and 
Aucuat) and the 4.year average 1996-I999. 

Tear Jhne Jhly Auguet Tbtal 

1956 '*.03 9.55 2.52 16.10 

1957 .99 XM 6.63 

X95S 3.70 h.T9 12.76 

1959 2.71 5.16 5.12 12.99 

i960 6.00 7.63 3.67 17.30 

luyear av.(1956-59) 3.65 1^.99 3.^ 12.12 
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ia flffjxm 3, k,(ud 3 tlw aoistur* «actV)aetioB pattemt tMli td 

•boir «3c«nteUoQ of aolstur* to diipths 6 to 12ia^c baloir tte 

olMwnroA vocrtlag diptba. !Ehis It la mgfmmmt vitb rttultt 

ol»ttlBtd tgr Blofaaxdt (so), «la> fouad the effaetl'w dlttaaet 

tbxoufl^ which water la the available range can aove toward the 

toott to be ia the oxdear of Indhet rather thaa feet. Xt voulA 

appear fraa the obamrved rootlag diptha aad aolature eaetractloo 

patteraa that the order of oolature^atQpSgriag eapadty of 12wae 

toils was, frott the hlgheat to the loweat, Buatlagten, Wiiynesboro 

aad dekaoQ* 

Ihra Bsar yiaat 

(ki all three aoUa oosa at the hl«Mr populations hod a 

leaa«r auhber of ears per plant than that at the loir populations. 

3he ears per 100 plants on the three soils for the high aad low 

populations were at follows; Buntlngton hl|^, 96; low, 135; 

Waynesboro hl|^, $6; lair, 139; Slekaea high# 107; l0V> 152* 

Zraatawnta other than populatloa did not appear to afl'eet trHr 

nuhber of ears per plant* 

Bar Vel^ 

She average weight par ear vaa reduoed as the population 

was Increased on all three soils. As shown in Aspmdlx 0,there 

were no apparent differenees in ear vel^t aacmg the levels of 

fertility iwed in thla ei^erlaent. 
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31« TIKXD COHPARXBQSS BBSCMBBB tZSREAIMBKSS JldQ 

'ZEE OSBEB 80XLS 

Vm cftfttee yl«ld for all of ttm (uq^arlMQtal trwrteoulw 

aad th* wnrrmtsa yield for the famuni* treetaeads on the three soils 

are givao la table 2. She vmrng/t inereaaes in yield for the 

erperinental treatwmte over the faxiaers* treataenta v«re as foUovs: 

ZMLekscm, 61 bushels per acre; Waynesboro, b3 bushels per acre; and 

luntington, 39 bushels pear acre* 

Table 3 shows an average of the soil test values (p8, avail 

able P and exdaangeable K)before treataeat on the three soils* 

(She avwmge soil test value for eaoh site is shown in ikppaadix IC») 

She distribution of these into arbitrary categories of "low^^ 

'^asdiua", and "hi^" is shown in table k. As indicated by the soil-

test data the general order of soil-test levels before trsstaant 

froa lowest to hi#sst was Dickscnii W^nossboro and Himtlnebai, with 

the exfisption of axehangaahls K levels on Vti^Beshoro sad Buatingten* 

Vi^ thsss soil-test values it would bs sxpsotsd that the nuipcnuui 

to edded fertiliser would inoreaee as tha level of fertili^ (as 

indicated by the soil test before treatasnt) decreased* She saae 

response to fertiliser added would not be expected in a year of 

liaitad rainfall,, due to the differeneee in jihysieal properties 

vhieh affect the aolsture-supplylag capacity of these soils* 

Com yield differscuMMi aaong the three soils for the fsxaeri* 

trsatasnts and the expsrlaaatal treataenta are shown in table $. 
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S&lole 2f—-Averm^ corn yields for the experlanrtal treataents 
«sA fanam* treataents <m Buatington, Wayoaahoro an& 

fiicksoQ solla in Putnam Coun^, i960. 

goila 
Sireatnmt Buatlngtcm WayxMaboro ttlokaon'*' 

— sott 

Avaxaga yiald 
for all tba 
e3q?erlaental 
treataaata 186 188 m 

Avaraga ylald 
for the faznara* 
traataanta er 79 a 

Difference between 

yields for eas^ri* 
mental and faraars' 
treatannta 6139 



ti:• H 

3*» 

SU>1« 3*<»iAv«r»g« of soil-test tkIum on saavles 
tskm in the fall of 19S»9 befcore toll 

txeatasnt* 

Soil 
Available » 

lbs./A. 
Bicchsneeable K 

lbs,/A. 

Huntlngton 6,5 20 Ibd 

WayiaMflllMMro 6.2 12 167 

Siekson 6,0 7 Jk 
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WI)X(i Of ioll a«a|>l68 testing lov, laadluB, end 
in nvmilable p and exchangeable K and baloir pB 

6*0 and above pH 6.0 on Buntingtooy Vayaeabozo 
and Oickacm soile. 

pH Awilmblit P Hhfi»W»np*a>>1 TF 
Sou i;e»e i!ban l6 O'TOa loirlBSiMig 

3 21 US 0 8 11 U 8 

f^imMboro 8 16 16 3 5 18 ^ 8 

OiekMn 10 Ik 17 k 3 83 0 X 
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3.—<AT«x«ee yi«ld dlffexwae* b«tirMa «olU tm 
atm eaqperlaental treatraente aad the faxnert 

txaatamt. 

PkxwKra' Ixperiaootal 

Avamgs yield differnuw betinmi 
fia./A fiu./A 

Olekaoo «ad Buatlngtoa ^3 21 

ATKrage yield differenoe betoiein 
Oickeon end Veyneeboxo 35 17 

Aeexese yield differenee betveen 
Weyneeboro and Buntlngton 8 k 
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At fllKwa In this ttmt iSm 4i£t«tmiiM In yitlA tMrfemm toUt for 

tlMi taqpulawtia trentemts tart tbout onit-hnlf <ttiot« for 

fnraort* tanwitainntt. In otber vorda, tbm caqsKn^lmntal treatOMmtt 

greatly reduced tbe yield differences aaong soils. 

Sie «T««ce tnA rtage of ylelda for tbe elA^t ̂ q^erlBwattl 

isrwteente and tbe funnert* trentnwit on the three aolls are given 

in telile 6. 9ie big^et avemge yield for the ea^pmnUMatal trent* 

atoite vns 137 hnthelt per mere cm BmtingtOB» 133 huthelt on 

Msynesboro, and 113 bushels on mekson. !Ihe hl^est average yields 

on aontlngton and Msyneshoro vere obtained fron the lover plant 

population at Idui lowest fertiliser rate* ahe hii^heat average yield 

on Diekaon was dbtalnad fron tha higher plant pcg^ilaticm fertilised 

at tha lover nitrogen rate hut at tlm hig^wr rate of j^hoq^te and 

notaah. 

fbe greatast range in yields vaa 9$ to IJO huabela (72) on 

Buntlngton, 73 to 132 huahels (77) on fhiyneshoxo^ and 77 to 122 

huahals (k5) on Edokioo* Sha avarage and xaagea in yield for eadi 

treatawnt cm eacdi soil are also givmi in tahle 6* 

m. AMLfSIS OP VARZAIO 

Yield and lodging data vara auihjeetad to atatistieal analyaia 

as outlined hy Cotiuran and Cox (3)for a q^t>q?lit^llt«plot 

design* Jnalyaes of varianee wan eonputed using an average of tha 
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ttbl* 6..^v««i0e etarti yittXdt «ik& Tma& Sa yialAs oa Baatiagtttif 
VayiMsboro and Sleksoa aolXs vlth nina traatmanta^ 

Putoaa County, I960* 

Diekacm Btynaaboro Huntington 
ICSraatiMQts* Bange Avarage Bange Armng0 Banga Avaraga 

PI n 97-129 no 9J(-153 126 63-158 126 

P2 XL 87-130 113 87-130 n3 112-139 122 

PI T2 09-121 101 91-130 118 07-lU Ilk 

mP2 72 03-130 75-152 118 103-1M( 119 

n T3 87-103 95 90-152 133 98-170 137 

T2 T3 85-117 105 n7-i28 123 112-lbl 126 

PI Tk 82-115 97 113-X36 123 103-1^2 129 

P2 77-122 105 96-155 n7 112.15i^ 131 

Paxaoera' 
fartillaar 
txaataent 32-60 kU 68-97 79 58-n4 07 

*PX * Lav populatioa n•220 Iba. H 
1* Dleka<m about 8,000 k20 Iba. and 1^0 
&• Wasmaaboro about 12,000 
3* ibintlngtoB about 16,000 S2- 1(20 Iba* H 

b20 Iba* PgO^ and X^O 
f2 « population 

1. I>iokaaa about 16,000 73•220 Iba. 9 
2. Miysaabom about 2i(^,000 220 Iba* PgO^ and 
3* Huntington about 32,000 

^•k20 Iba.9 
220 Iba. aad 
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•Ix individuftl obaervatioKUi aaftt ou «Mb txmimat at iMlii lomtioo 

to datexsizw tba mriatiana Ana to Bitzoen larttla, phosphorus an& 

potaeslxna laseXs^ populations, loeaticms, soils, saA their iatsr* 

aotlons. 

Zt eboold ha Botad that tbm analysis of rarianoa <m tha yiald 

and jbod«iag data was a eaa|pariso& of tha varlaticm aaoag tha tbraa 

soils with sazying popolatloBO, !Sba traatarats vaxa mt xaadaatxad 

and zsqplieatad at ona looatioa, hut duplieatad at diffaztaat loeatiOEks 

wndar siailar hut not ecxqplataly ecmtrollad conditions* Zn tha 

azuQysis of -varianea locations am usad as replications within a 

soil group. 

rr. YIELD COirASZSOIB HB8P01I8I TO ZHDZYUXML SOURCES Of 

TARZdlfCS ASD !IHBZR ZRZERACTIOSS AMQTO IHB YSBIB SOZLS 

Statistical ttsqputations ohtained with tha analysis of 

variance on yiald data am pmscmtad in tahlas 7A, 7B and 7C« 

As shown tha y tast in tahle 7A, soil diffamaoas warn 

higjhly significant, nitrogen affects warn signifioant at .05 

probability laval, and locations wam signifioant at tha *10 

]^hability Xovelj hovamr, population, aaA plMMOhata«potash trmt* 

await, did not aaplain a significaat aammt of varlatioa avan at tha 

•23 prohability lawal* 

Zham was a signifimnt aaount of variation ngflMixuA hy lha 

intaaraetions of popalatian x soils at the *01 probahilil^ laval. 
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ndUL« 7A.—Amlytis of varlaaee of ttorn yioXds for all ei^% 
treatuMs&ta on tba tbrea aolla ia Piitaioi County^ I960. 

Souyca 

tibtal 

Soils 

locations vithin 
a soil group 

Krror (a) 

'^5^*8° 
PgO^and 1^0 X soils 

Error (b) 

litrogsa 

Kltrogen x soils 

Ettxogsn X aaA 1^0 
9 X soils X PgO^ and 1^ 
Error (0) 

Population 

Population X soils 

Pop. X PgO^ and X^O 
Population X nitrogsn 

Pop. X soils X PgO^ and 1^0 
Pop* X soils X nitrogen 

Pop* X 9X and 8^0 
Pop. X soils X 9X PgO^ and 1^0 

Error (d) 

iWgreea of ikHm" 
fraadoa aqjaaraa F taata 

1^3 

a 6358 7.86«» 

5 2227 2.75 BS 

10 809 

I 6a .28 EB 

a 990 4.42* 

15 aaii' 

1 1014 6.46» 

a 118 .75 98 

a 224 1.43 98 

a 25 .16 98 

30 157 

1 1 .01 98 

a 516 5.U«» 

1 66 .63 98 

1 282 2*79 98 

2 75 *74 98 

a 76 .75 98 

1 10 .10 98 

2 21 .21 98 

60 101 

* Significant at tbe »03 level of probability.s 
8i4(Bifleaat at tlM .01 leval of prolmtlLlty. 

V.S. Bot algDifieaat at ttm *03 Isval of prol>abillty. 
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!lM}Xe 7B*-«.^uaysis of variance of oom yields for all ei^t 
treataenta on the three soila In Putnaai County« 19^* 

(L.B.D. for aoila.) 

Soil 

typ« 

Uaynealxaro 

Buntington 

Uayzwahoro 

MMnyieU 
huahela 

per acre 

126 

122 

126 

105 

122 

105 

L*S.D. at 
Difference probability levels 
between aeane .01 .05 

k x.s. 

21 id.^O M«m« 

17 ir.s. 12.95 



ttULe 7C**-Aiialy8if of VBrlaaoe of coim ylelAs for oU. 
treotnento on the three eolle in Putnam 
Oouotyj 19^. (Zi.S.D. for nitrogen) 

Maaa yield iHLfremee 1.0.04 
^trogca huehels between probeblli^ levele 
mtee per acre .01 .05 

High 115*00 
1»«33 1.0. 4.26 

im U9.33 
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x toils 1)4t .03 i^reMUii^ lovol« 

mm *10 pzObtMlil^ i«v«I» AH oltaor 

l&t«x»etloQt did aot thcw a signifieaat voorlation vtmx at tba *S5 

I«v«X* 

Svwi tluHm mt a slgtiiflemt taouat o£ ttxiatioo 

♦iqi;>lalMofl tgr tSui pofulttion x tcAl tatMaetioo, tba -rRriatiox 

mm alxott iMiinliiflliiipn iNNSaut# oC tho ddURfroaottes is 

Xtvalt of poiraXattoa wong toila aaA tiaa variation vitbiii Itfvalt 

of pogpulation on each toil* 

A tignifieaat aaount of variation vat tfaovn 4y the phom^te* 

potMdi iHnMKtanit x toil intaraotion. Sht hl^mr rate of pfeatphata* 

potath raoulted in a Atnraata in yiaXd of 10 and 3 teithtlt pme tmm 

on fltatinstoa and UtynttlMarOf ratpaetlvalyjr and an inartatt la 

pitld of 8 iTuahels on Diokton* (Shis diffattntt in xotpontt on tfaata 

tbrae toila to tditd photpliata and potach any Imi attribnttd to the 

initial available levelt of P and K in the toilf being xueh himmr 

cm the luntingtcai and Utysesboro toila mtrnn on the Dickeon toil* 

Qie intMOaetloo of population x aitrogan vat tignifioant at 

the *10 probebillty level* A eloat temtii^ of the data will reveal 

that tbara vat a greater xeduoticm in yield ^rou#t abaut by the 

hCfifr nitrogen on the lev population treatMnte vet the tate 

vith the h^gfr nitrogen on the hlgfr population treatoentt • OMore 

vae a reduction in yield of 8 buthela per aere vltb the hi^d^ rate 
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of nitzogga M to tlio low raU of altngtn ott «bo lov 

population treaterots and only about 1 twudiaX par acra reductloa 

froM tba bl# rata ot nitrogen am ecaparad to tba low rat# of 

nitzogwi OA tba bl«b population treataaats. 

Aa abovn in tabla JB, oova ylalda on tba Baatlsgfeoa arandpd 

IS6 buabala par aera; tba Wayneaboro, 122 buabaXa; and tba Siabaan, 

10? Inisbala* dbara vaa no atffliftcaat diffaraaaa bataaan the aaan 

yields on tba Himtlngtoo and Waynaaboro soils at tba levels of 

probability taatad* dha Osatingtoa soil bad a ai^Qifieaatly graatar 

laaan yield than tba Dieka<m aoU at tba .01 pzobabiUty lawal, and 

tba Waynaaboro soil bad a algnlflcaatly graatar aean yield ttaaa tba 

O&ekaoa aoil at tba .01 probabili^ laral« and tba Wsyaaaboro aoil 

bad a •ignificaatiy graatar aaaa ylald tban the debaaa soil at 

tba *05 land* 

dbbla 7C ahowa that tbe awaa yield for the bigdi rate of 

nitrogen waa aignifioantly lover than tbe aaan yield for tba lov 

rat#^nitrogen at tba .0? probability leval. dba yield data 

•bow that tba bigb mta of nitrogen radaaad yields approxinately 

5 buebala per aora on Huntlngton and Hfiynaaboro and approxlssately 

2 buabala on Dtekacm. 

?« LOOaZMB C01f>ARX8(»IS« BflBCfS Of WXemm SOORdS 

Of TAionicE AHD wm Mtm wtmm soils 

Staliatiaal ooq^otatiana obtained vitb tba asalyaia of varianoa 

on lodging data art presantad in tablaa 6k, QB, 6a, kbAQD,, 
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of Yatflanoe of lodgljag in poresxt tor fOl oli^t 
'toeatsMoita oa th* ttaaree aoiXt in Putauui Ocnanty^ 1^60* 

Soiuree 

Degrees of 
freedcas 

Nsaa 

apmrea F teats 

SotaX 1^3 

Solle 8 X63cA 

Looatlons vithia 
a eoiX group 5 £1^90 M*2St 

SrrcKr (a) XO 

fgOj aad 1^0 1 9 .05 K3 

aad X aolXe 2 k6 •23 H3 

Brror (h) X5 19B 

Hltrogen 

Hltzogen x eolla 

Hltrogen x aad 1^0 

H X eoile x aad X^O 
Brror (c) 

X 

2 

X 

2 

30 

iBn 

8X8 

3X 

7k 

170 

1X.0X«« 

^.8X» 

•5^ 

PqpMlatlona 

Peculations x soils 

Pop. X PgO^ aad 1^0 

X 

a 

X 

19607 

a86U 

6k 

70.78»* 

ll.92«» 

•26 

Pop. X aitrogea 

Pop. X aolXe x aad X^ 

Pop. X aoile X aitzogan 

Pop. X H X PgO^ aad K^O 
Pop. X soUe X IX PgOj^ aad 1^0 
Error (d) 

X 

2 

2 

X 

2 
60 

X259 

k 

l6k 

1279 

877 

2t^2 

5.20* 

.02 

.66 

5.29* 

Itlk 

* Slgoificaat at the *0^ Xerel of prohehility. 
** Sigaificaat at the .OX Xevel of pvohabillty. 

H.S. Hot eignifioant at the .05 XeveX of pxohahllity. 
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k6 

Sliil>It of TiurlaBiMt of lodgitis in ptxtMoot for 
all Hftxt tarwtwmts on tlw thrto ioUs in Pntnm 

Oountyr, I960* (l^.S.1}. for nltrogmi) 

NMkn Mfforeaeo L.S.O. At 
Xltrogon P«re«at botvwm ProteblXity levels 
rotoi .61 

HIA 

7.1 6»0 
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of tnirioaeo of lodging lo povoint 
tor oil mifpA treotaonto on the three soils In 

fataoBi Oomty, I960* (L*8*D. for populetloo) 

rni^xmom ttt 
Populotion percent betveen probability levels 

roteo MBMO .tUL 

High i^9»5 
7.k23*1 

lav 2S^k 



kB 

TtiOM Of muAmm of Xodgiag in pmmA for 
all mi^gxt troataKErta cm the three aoila in Pvxtnaa 

CouaVj i960, (t,3,D, for aoila) 

"' Mian Qiffaraaea tJ.B. ai 
Soil pareent hetvaen probability levels 
tawo 3x4^ng Maana .01 .05 

Buntington 51.5 
6.0 ♦••• B»8. 

liagnunhoro *^5.5 

Buntington 51.5 
^*6 28.6 mnm 

THoVawi 16.9 

Mnyxmaboro k3,5 
m,6 88.6 

dekaon 16,9 
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A» daewa^tb*ftcatt in tbbU Bk, all Individual aoureaa 

of varlatlca axa alffiiflaaixt «.% iha *01 pzolnbllity lw«l, 9xetpt 

tar loeatloa and phoarhatc-potaah fartlUsatlon* 

9i« populatlooia x soil Intaraetion shoved a algDlfioant 

aaount of vturiatioa at ttaa .01 probability laval. 9m variation 

in -tiM two^May intMcaotiona aitroean x aoila and pcpulationa x 

nitrogen variationa and ia tbe thraoovay iatMpaationa populatiQBa 

X altroiin x phoafliata-potaah lataraetioa vaaa aifipifieant at tiM 

•05 probability laval. All otfeter intaraetiMM did zwt alioir a 

aisciifi<Mat diffaraaea at ttaa .25 laval. 

StMra vaa a bi^Oy algnifieaat aaowait of variation in lodftag 

dbOKB by tba population x soil iataraation. Mara lodgiag oeeurad 

at the bi^ population than at tba lov population on all aoila. 

Ifaa diffMaaaaa la tba da^Ma of lodging at tba bi«^ and lour 

popuXationa wara 31)(« and Oft, raapaetivaly, ior Buntington^ 

Vaynaaboro, and doksoa aoila, 9m graater lodging dlfferenea 

betvean tba lov and high population livala cm Buntington and Hiiiyani-

boTO vaa probably dua to the higher level of populatlona on tbaaa 

aoila. 

9m nitrogan x aoil intaraetioa vaa aigaifioaat at tha .05 

probability. 9m Aaitingtcm and Waynaaboro aoila bad a vidar apread 

la degree of lodging than the Dickaon aoil at the hl^ and lov 

levels of applied nitrogen. 9iia could be attributed to the higjbar 

oxgaaitt aattar eontaat (total nitrogan) of Buatlngtoa aad fiByaaaboro 

aoila. 



:$o 

zxltrogttn x pogpulatlozui wat aigniftont at tiM 

•09 l«v«I of probfiblll-ty. Tbm diffaxviiM la p«re«at lodglag batVMa 

the hl^ aad lav nltxogsa treataeata vac 156 for the high population 

level and X3f> for the lov population level, !a»ia. It iq?peara that 

the hi£^ nitrogen traataaat haA a greater Influanee on lodging at 

the lov population than at the high population* 

TtSbim 6B ehoire 'lOiat the naan pereeat lodging fair the hli^ 

rate of implied alibeogen la algolfleaatly higher than the neaa 

percent lodging for the low rate at the .(XL level of prohabilltjr* 

It would Been fron the alee of the F teat (70*78) In tahle 

8d and fron the dlffcxanee in aean pereent lodging (23*1) idhoMn 

In tahle 60 that plant population waa the greateat alngle faettKr 

affaeting lodging* 

Ihhle &li afaowa the aean peromt lodging cm tha Ihrae aella* 

It la thought that elaee the population levels on the three soils 

varied so widely, this difference sight be a population Instead of 

a soil differcoee. Sowever, a linear ri^reaalon vac eoaputed on 

the high population and lodging on Slckaon aoll tuA Ihe low popula* 

tloo and lodging on Himtingtoa and UsyneehCMro eolle, with lodging 

being eetlaated at a eeqpamhle pcpulatlcm on eaSb eoU. Sbhle 9 

ehowa the eetlaated lodging at a Ih^OOO plant-per-ecre populatlcm 

on «mdi ioU. Froa thle. It would appear -that there was a 

dlffermee In lodging that could be attributed to aoll dlfferenccNi* 



IDriMLe 9*— lodgluig for It^^OOO plants p«r aer« on 
Buntington» Wa^slwro and Olckson soiXSj as estlaated 
free a .linear regression on population and lodging 

data« 

aoiis — 
ftmtlngton ifiiynes1»oro Dlcksonp- ^ f— 

J^tiaated lodging for 

lk,000 population ^ 29 16 

J 
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VI. KPFECT OP PCPUIAT»»(» YULD 

Tbm waalyals of voriaaeo abovod ao sieaiflouit ftlffeyoiieo 

betweaa tte yields »t th« }il|^ oad loir popolatloa levels mmmt^ 

Hue— soils. Bosrever, iMtsod of iMiac xei^ieatsd at ens Xosntien 

the tveetsMUKts veve dusplleeted et dlffereat loentieas, sad also^ 

then ens e esfletloa la|npolatl«m levels enaBc soils se veil as 

m veriation vltbla these levels on any given soil. For these 

reesoBs it ves deeided tdaet gtvphs shovlnc pofulatlon sad yield 

date paired as to loeatioa voold preseat a better estiaate of the 

effeets of the dlffsreat levels of pefiilati<m oa yield. 

Flcuree $,7,6, aad 9 shov data oa yield and pepulatiea 

paired as to loeatioa oa. Baatia«ton. Ca the Icnr altroiM teeateeal 

there vas a deerease ia yield at every loeatioa vhere the population 

vas ever 18,000 plants per aere, as shova la figures 6 aad 7. On 

the hi^ aitrogea treatant idiere wu a deerease la yield at all 

exei^ 5 locatleas, aad evea at theee loeationa there was pzmetleally 

ao yield iawreass vhere the population eaeeeded.18,000 plaats per 

aere. Bovever, the deerease in yield with the hiidi aitrogea traat« 

anat vaa of leaa aagsi^ide thaa that vith the lov aitregsa treatennt. 

Of tha ak olamnratioaa at aia loeatiena and tneluding four 

different fertiliser treataents on ihQfaeabero, idiere the population 

exeeeded 16,000 planta per aere, thore vne a deereaaa in yield ia 

IS of then. BiiUi ie tiMwn in figuree 10, 11, 12, aad 13. A aeareh 

of all known proiuotloa variahlaa failed to e9f#laia the iaereaee ia 
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yield for tlae high popuXetion on the eix roeilniag oheermetioBui. 

Boifevr, three ef theee eix vere et the wuw Xooetioa. 

Cera yielde vere hii^r et tht ■■vietim pleat pepuletioa 

then at the ■Iwlna ea 18 of the 2h eheervatleae oa Diekeoa eoU^ 

ae ehova ia figuree Ih, 15, 16, aad 17. Soae of the kaeva 

produotloa varlOblee eaq^lalned the deereaee la yield ia the 

roeaiaiag 6, hut 3 of theee 6 vere at the saae loeatioa. Hovever, 
the roetlag depth ef eora at thie loeatioa vas oaly I3 iaehea ae 

eo^pared to aa arerage of 16A iaehee at the other five eitee. 
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CHAPXBR n 

summ AMD COHCIAJSZOHS 

produetioa potsntiAl of eon vma awasurod at bl|^ lavala 

of fartili^ and vazying plant populatioaa on Buntlngton, Waynaaboro, 

and Siekaoa aolla in i960. She avenoa yieUa of eon in tmahela 

per aere o1»taiaed on them aoila, ineludiac aU eaqyerinental treat* 

nmts were: Buntingtan^ 126; Vayneaboro, 122, and Diekaon, 109* 

At a loHwr larrel of added fBTtilimr and plant population (200 to 

900 Iba. of 6-12*12 and 4f900 to 12«700 planta per aere) the 

following ylelda were ohtataed on the three soils1 Buntingtm^ 

87 InudBMls; Wayneahoro, 79 hiaahela; and DieloMa, H hoabela. 

Otader hi|^ lerela of nanagamnt^ fertility and with adefkiate 

aoiature, the produetlon potentials of them mils wme hroim^t 

elomr togetiier, as is duwa ly the average yields shove* Also the 

responm to added fertiliaer inereased as the level of f«rtili1y 

(as indicated hy the soil teats before treatMat) deereased. 

She ahove yields for the esperiaMtntal traataents were obtained 

at eo^parahle levels of added fertility; howevmf plant populations 

on the thrm mils were tested at two levels. Shey were as foUowst 

Amtingtoo^r high level ahont 32#000 plants per acre and low level 

shout 16,000; Veyneshoro, hi|^ level aheut 2t,000 and low level ahout 

12,000; and Xdekson, high level ahout 16,000 and low level ahout 

8,000. 
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At the hi^ UmiM of pofolitloa Xodgiiig m gtmber on 

Vayamboro wad lantlogteii th«a it «m oa DI^cmo* Also yioXfts 

vero doproaMd «t tho bii^ XeireX of population on Bontiagtoa and 

tfayneoboro, but not at the hi|^ lovol on Diekson. Fvcm tbia it 

can bo ccoeluAod that tba Icdf^a. population oa Buntington and 

Va^aesboro vaa obovo tbo optinai* 

Sho yiolA data indioato tbat a population of about IB^OOO 

planta par aero vould girt tbo higboat yiold on Huotingt<m, and 

about 16,000 on Vaynoabozo and Biekaon in tbia yaar of adaviata 

rainfall. Howovor, the bi|^ degroo of lodging might aaka tboaa 

populaticaia iapraetieal tor eannarcial produeticm. Hban lodging 

aa vaU aa piald ia eonaidarad a laaaar madMr of planta uoxOd 

a^poar to ba batter for tboao ooila fron a praotioal point of viav. 

Sinca not all of tba planta oonsidarad lodgad uoulA bsva baan aiaaad 

bjr a aaohanieal piekar, it is iqpoaaibla to aap axaatljr idbat ataouXd 

bava bmm a prsuttioal population. 

nw blgb srata of aitrogan (420 Iba.) iwuraaaed lodging ortr 

tbat at tba lov rata (220 Iba.) on Mbpaaaboro and in avary instaaoa 

aacoapt ana on Amtingtoa* Bowavar, on Di<deaan tknora vaa no diffannaa 

in tba dagraa of lodgiag at tba tvo ratas. 

Iltxogen at tba blgbor lavel on Buntington and Uaamaaboro 

deoraaaad yields in every case except one on eaeb soil. On Oiekoon 

Ibere %raa vary little difference in yield beWeen tbe bi^ and lov 

lavala of nitrogan* 
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ntotfiMt* md potMhy at tbe hi|^ l«v«I (%ao Iba* of 

and K^)daoraaaad ylelda aa coopared to the lov rate (220 Iba* 

of Pj^^ aad K^)la all iaataaeea on Buntingtcm and all aKcetpt one 

on Wnyseabcoo. She laif^ level of applied plMdphate and potaah 

ineraaaed ylelda la every eaae on Ddekaoa. 

naere vaa no avpaareat differeaee betweea tlM perfozvaaee 

of Dixie 29 and Dixie 77 under the hli^ level ofaanagoMzit provided 

la this aqperlflMmt. 

A pre-emergence application of Atrasina at 2pounda of active 

Ingxedient per Mre ptve eBealloat control of all anmial veeda 

taceapt for oodklidaani at oaa alte* 

She Mi^ier populatlcuia oa all three aoUa deereaaed tha auahar 

of ears per plant about one-third vhea ocapared vith the maber 

obtained at the lov populationa* She average vel|^ per ear vaa 

reduced as the population Increased on all three soils» She aaount 

of fertlUaer added had little effect on ear velc^t or naadMr of eara 

per plant. 

!Qier« VM vary little difference baftvewi the rooting dspth of 

eom on the ei9eriMantal tsnaatMnta on the faraara* treataanta* 

Sq^arate soil taata takaa froa an area 6 Inehea above and 6 inehaa 

belov the point vdiera^of the roota atopped, ahoved no aarlced 

differencea la pH, P and K. It would therefore emaar that fertility 

vaa not a Halting factor in depth of rooting on theae aoila. 
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ndafiill la JtvSky ftal. Aufott of 1960 tiwmgod 

th« av«z«9t of atmt for tbo mm 3-oKaith poviod la tbo piooodlog 

4 yoorst 

Altbou^ tfae aoloturo oxtxaetloa pattenio ahonrod differoaces 

in tbo depth of aoisture oxtraotlon^ thero «w little aoia'tore 

streee la aay of the three eoile dxirlng the gronrlag eeeeon. 

I 
, i 

-i." 
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AFFE1ID2Z 0 

fmmst pAserxcjpAne, sms maaat,rAKorm m> 
SOILS USBD HI SBE X96O COSR SIODI 

SI pinwM coum 

Mo* Mam of taxmr Variety Sou 

1* BomupA MutOhlwooB OUde 29 Buntlngton 

2. Xosva Holfacro m m 

3. Vaaeo Bortlott 
« m 

k. Eoroo fieary H n 

5. Arnold Bunt«r 
H It 

6. Arxwld Hunter Dixie 77 H 

7. BoXey Balllngtoa Dixie 29 IbyBeelioro 

6* Bellm Jaokeon 
H • 

5 

9. Flee* Seering •• * 

10. Ourlia NuUlne 
« M 

u. Jeff Burton 
M n 

12. Clyde Bohennop Dixie 77 
n 

13. Aebury Bowey Dixie 29 Olekson 

1^. Jloma 81 Cliaffin tt M 

15» S. I>. Stone • m 

16. Curtie wmiei 
It m 

17. Charlie Canbell 
ft 

\ 
\ 
\ 

18. CSberUe Falk Dixie 77 
m 
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APFEI01Z B 

msA mESTB mm for RscoBDsn mamsaMras or oora 

Sou typo 

!• Bonr viAth Aero Foctor 

2* Sbuekod voinlitf total maAwr of planto per 90 foot of zov« barroa 
planted ramber of mn,aaA mnbor of lodfloA pXasto por 90 foot of 
xov froB oaaplo tan aro ao foUowo: 

He* 1 Zov Fopulatioa - 220 Xbo* B aaA t20 Xbo. K^O 

SaapXoA Xbo. ohuskoA SbtaX Barroa Bb. of 
Boif eorn/50* roo pXaato plaoto pXaato 

X 

a 

3 

b 

5 

6 

SbtaX 

3, Nbioturo Stit*^ Moioturo Factor 

b. Bmltolo/Aoro Plante/Acro LoAeoA FXaato/Aero 

9. BMPo/8talk Wt./oar 
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bb. 2 r^viOMUm•220 xte* v Ana a;^. 1^0 

fitaidAa IBa* iliuaM ToUl lo4g*d Buma of 
taw Aorn/SO* taw PlAfttA paaatA 

X 

2 

3 

k 

5 

6 

ToUX 

3» lidiStHM tOAt*_ llBiSlMaF* flMtor 

2wa\mlM/MMf PIutiA/Aem j:od«ad ThusU/Awf 

5» BwrA/gtAlk Vt./Bur 

no. 3 taw PogptOatloa - kSO Ibt. 1^0 

Bupaoa IBs. oBuekoA fbtAl Lod^td Hawaii Ho. of 
taw eorn/50* taw <■>1 ai»<f PlAfttA r^Aw^i 

1 

2 

3 

h 

5 

6 

HotAl 

3* Moisture tests^ Moisture lAotor 

b. aiiAMtlA/Mw pasMts/Aere lodcsd PaABts/Asre 

5. Bsrs/Stslk ^lft,/HAr 
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AFFIHDXX B (MOftlmMd) 

Us* ¥ Blfllti FogpulAtloa•̂ Xbs. ^ 

Um. sbosked IbtaX Xod|^ Bbttoti Bo* Of 
Boif wrn/50* row plaiitg pXani» $3fES£ oars 

X 

2 

3 

k 

5 

6 

Sbtel 

3» Nsltturs Molstiire Fftetor 

BuslwXt/Acytt PXanlw/Aere Lo4c«a KUuita/Aoro 

5. Bwr»/Stelk_ tft./Bar 

■o. 5 lew Fopttlatloo « 220 Ite. B, 

aupXed
Bcwr 

lbs. shuekaA 
corn/50* row 

fbtcl 
pints 

loAgsd 
pXsats 

Barren 
pXsnts 

1». of 

X 

2 

3 

k 

5 

6 

ToUl 

3* Moisture test*. Moisture Fsetor 

1^. Biishels/Asre PXsnts/Asre LoAffwl Plants/Asre 

5. Birs/8tnXlc Vt./Bsr 



81APPBHDIX X (ooatliaMft) 

Bd* 6 Bl^ Populatim - 220 11»b. S, ^ 

Baaf^leA X2>t* sbuekBd TatrnX Lodged Bexrtoi B». of 
Bmr «orn/50^ xotr ploato plants 

X 

2 

3 

k 

5 

6 

3* Moloturo Noioturo Taetor 

k, Buabela/Aoy Planto/Acxo Lodged PXaats/A«re 

5. Baro/Stolk tft./Bar 

Bb« 7 Loo Population - i»20 lbs, g and 220 lbe« PoOg, KaO 

Suvlod Lbs. elmoked SOtal Z'bdied Baxren B6. Of 
Bw coyn/50* roe ploate plants Plants 

1 

2 

3 

k 

5 

6 

Sbtal 

3. Moisture test*^ Moisture Iketor 

Bnstiols/Acre Plsats/Aore Lodgikl Plsats/Aore 

5* Xsrs/Stalk Vk./Xsr 
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AFPEKDIX S (eoQtlJnMA} 

Ifo« 6 pcpulAtion.420 lbs* 9uA 220 lbs. 

SimvIaA Ib«. Bbuek«A 2btftX LoAgvA EiaT«a Ad. of 
Bow cogn/50* row pHtBlW plaata pJjuate 

I 

t 

3 

4 

5 

6 

SbAikl 

3* Ndiiilnur* toot*^ Mbioturo Tbot^ 

4» Btwbols/Acro Plaats/Aero JLodcsd 

5. Btos/Stalk Wfc»/I«y 

Ha* 9ftuf—aw IbrtUliotlon 

Xbs* shucked Itotal Lodeod MUffm Ba. of 
Bov oom/SO* rw plants plants pTaiiti 

1 

2 

3 

4 

5 

6 

SotaJL 

3* Jbistinro tost*^ Mbioture Vwtt&t 

4, Bushols/Aero Plaats/Acxo XoAcwl Plants/Aoro 

5« Bwrs/Stnlk Wt./Aur 

»(18) oars of oom for ■olsture saw»lo 
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APHEHDZX F 

Ai mifzs OF ms calculatxoh of acbz 
YIELD FBON A HABVE8T flAIFU 

Xi CalottXaticm of faetcnr for eoanroroioB of to aa oon boolo 

six 50.foot woro 21 ladaoo apurt ,82»57 a«*o flaotor 

YS 

2* Aero fOotor 62>97 •1,X85 
Ebo./bu, ^15^ 

3. Sbtal fiolA «ol|^t of 1dm Earvoat aaii^•126.5 pomla 

h» Wel^t of liarvoat waigjiltf ooavortoA to Bii« yoram 

(a)1,185 X 126,5•1^9«90 

5. Ifeiatiiro tor Stolaiito ̂ 21,58 poreoot 

Molaturo faetor .928 

6, S» adjust boahola par aero to 15*5 yareoat Miatm teaia, tbm 

foucnnag ealeulatioB vaa aatei 1^.90 x .926 « 139 par aero. 



�t 

8U 

iSPEtoBE a 

!?'■''■ ■' 
4»..''.' -

■ 

mmrns msk fCR m sjobt vxFEmtBmL nmmmrm m) iss wsjmBB* 
su vxmtm m memofm, vnmsmm ahd dssksov aom 

IB FcranM Goam, i960 

AT 

Sit« 
Bo. 

'm* Bo. 1(220 lbs. !I«1»20 lb«.P20?.l^}
Bi n 

Pt^. Yittia /lOO tft./ 
Plaatc/aere •tslks Murf 

agt^Bo. 2(230 1\>B, 9,k3!0 VM, ?; 

Pop. YleU lag /lOO 
Plaats/acr» fiu./ftcm Bt*lk» 

wt./ 

laat.Bb. 3(*»20 Ibt. H, P ^ SETli
Pop. Yield iBi /lOO 

PlaiitMi/aere Bu./eex« stalksf 
Bl./ 
mat 

1 
2 
3 
k 
5 
6 

AW. 

10,100 
12,600 
16,600 
17,500 
16,800 
16,900 
15,^00 

83.0 
U5.0 
120.0 
158.0 
1^^9.0 
1I3.O 
128.0 

11 
2k 
A3 
33 
13 
30 
26 

xAa 
137 
126 
1A3 
132 
139 
136 

.Al 

.A7 

.Ac 

•Aa 
.A3 
.^3 

1A,500 
20,100 
29,600 
30,000 
26,000
29,600 
25,000 

113.0 
113.0 
llA.o 
139.0 
126.0 
125.0 
122.0 

10 
66 
98 

n 
92 
70 

103 
92 
87 
99 

105 
90 
96 

.53 

.A3 

.31 

.33 

.32 

.33 

.37 

9,100 
12,200 
16,800 
16,900 
15,800 
16,800 
11^,600 

89.0 
87.0 

lAl.O 
132.0 
123.0 
UA.O 
m.o 

11 
21 
63 
50 
A3 
61 

A5 

I5A 
laA 
1A7 
129 
lAl 
llA 

135 

M 
.AO 
♦Ao 
.A2 
.38 
.A2 
,hl 

8 
9 

10 
11 
12 
Av«. 

X3#300 
m6oo 
1A,900 
i6,aoo
iA,5oa 
1A,900 
l<l^,tiOO 

9^.0 
129.0 
153.0 
131.0 
127.0 
135.0 
IB.O' "' 

3 
n 
26 
33 
29 

119 ,hl 
iA3 M
1^ .A8 
1^ .39 
135 .A5 
135 .51 
w .^5 

2X^300 
25,100 
23,100 
25,600 
23,600
aA,50o 
23,900 

WAmSBORO 
97.0 16 

laA.o 6A 
1A2.0 63 
136.0 71 
135.0 6A 
121.0 65

• ' •ff1^.6 

95 
99 

105 
102 

98 
96 

.3A 

.35 

.Al 

.37 

.Al 

.36 

.37 

13,500 
lA,ij00
13,600 
15,200 
1U,000 
1A,AOO 
lA,^ 

91.0 
n3.o 
U9.0 
126.0 
130.0 
125.0 
116,0 

15 
51 
61 
37 
38 
33 
S9 

lU 
127 
159 
1A8 
IA6 
132 
137 

.42 

.A3 
,38 
.AO 
.AA 
.A6 
M 

13 
lA 
15 
16 
17 
18 
Av«« 

9,600 
10,200 
12,900 
10,500 
10,800 
10,700 
10,800 

97.0 
116.0 
129.0 
109.0 
105.0 
lOA.O 
UO.O 

16 
lA 

5 
16 
20 
13 
lA 

163 
167 
150 
162 
IA8 
158 
158 

.'^3 

.A6 

.A6 

.A5 

.A6 

.A3 

.A5 

I5,a» 
17,500
16,200 
17,900 
17,500
16,900 
16,900 

DZCXSOll 
87.0 36 

122.0 21 
113.0 13 
130.0 16 
U6.0 36 
106.0 23 
113.0 2A 

97 
108 
107 
112 
U3 
108 

107 

.Al 

.A5 

.A5 

.A5 

.A2 

.Al 

.A3 

10,500 
9,600 
9,Aoo 

10,200 
10,800 
9,500 

10,000 

106.0 
121.0 
69.0 

102.0 
103.0 
91.0 

101.0 

1$ 
lA 

A 
SO 
22 
17 
15 

136 
178 
1A7 
158 
l£k 
151 
156 

.A9 

.A9 

.A5 

.AA 

.Al 

.liA 

.A5 
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APPENDIX a (emtimuiA) 

humtingtoh 

Tmt, So. 4(420 Ibe. S, ^2°5' V Ort. So. 5(220 lbs. N, P^05, K^O) Otet. So. 6(220 lbs. N, 

Site 
So. 

Pop. 
Plants/acre 

Yield 
Bu./acre 

Loogo 
ing 
^ 

Ears 
/lOO 
stalks 

Wt./ 
ear 

Pop. 
Plaate/acre 

Yield 
Bi./acxe 

Lodg« 
ing 
f 

^ars 
/lOO 
stalks 

wt./ 
ear 

Pop. 
Plants/acre 

Yield 
Bu./acre 

Lodg. 
ing 
f 

Ears 

/lOO 
stalks 

Wt./ 
ear 

1 

2 

3 
k 

5 
6 

11,600 
17,200 
28,500 
26,500 
27,200 
29,300 

103.0 
104.0 
144.0 
131.0 
110.0 

119.0 

18 
21 

76 
78 
91 
90 

120 

98 
99 
92 
99 
91 

.52 

.41 

.38 

.29 

.32 

13,800 
11,800 
16,500 
17,200 
17,800 
17,800 

98.0 
U7.0 
153.0 
170.0 
145.0 
l4i.o 

26 
25 
30 
25 
10 

32 

108 
153 
144 
147 
142 
126 

.46 

.45 

.45 

.47 

.40 

.44 

20,500 
17,000 
29,300 
32,000 
30,500 
27,000 

112.0 

131.0 
131.0 
l4l.O 
121.0 

122.0 

54 
49 
84 
78 
4o 
86 

86 
120 

89 
85 
96 
96 

.45 

.45 

.35 

.36 

.29 

.33 
Ave. 23,400 119.0 62 100 .39 15,800 137.0 25 137 .45 26,100 126.0 65 95 .37 

'f 

8 

9 
10 

11 

12 

21,700 
24,600 
24,400 
25,500 
23,800 
24,800 

75.0 
102.0 

135.0 
127.0 
152.0 
115.0 

-W 
90 
78 
78 
51 
71 

-fir 
96 
100 

94 
106 

87 

.30 

.39 

.37 

.42 

.37 

12,100 
14,400 
15,000 
15,700 
14,100 
13,500 

WAYKBSBOBO 
lEra 5 
133.0 12 
152.0 23 
145.0 35 
139.0 14 
128.0 24 

127 
142 
161 
161 
133 
134 

.46 

.44 

.40 

.52 

.50 

24,200 
24,000 
23,900 
26,100 
24,900 
23,500 

117.0 
120.0 

128.0 
125.0 
124.0 
123.0 

19 
41 
74 
90 
65 
58 

92 
108 
98 
100 
89 
97 

.37 

.32 

.38 

.34 

.39 

.38 
Ave* 24,100 U8.0 65 93 .36 14,100 133.0 J:! .46 24,400 123.0 3L .36 

DICKSON 
13 
14 
15 
16 
17 
18 

15,500 
16,400 
15,400 
16,100 
16,000 
14,900 

83.0 
130.0 
99.0 
127.0 
114.0 
110.0 

10 

24 
12 

17 
31 
22 

-98" 
126 
103 
110 
118 

123 

.44 

.44 

.50 

.42 
•48 

10,000 
9,100 

12,100 
10,400 
10,300 
10,600 

96.0 
98.0 
103.0 
87.0 
92.0 
96.0 

22 

9 
12 
14 
15 
17 

152 
167 
114 

133 
148 
146 

.4r 

.45 
«53 
.44 
.42 
.43 

16,300 
17,700 
15,100 
16,200 
17,100 
15,300 

U5.0 
117.0 
108.0 
101.0 

103.0 
85.0 

14 
13 
18 
21 
18 

109 
105 
118 
102 

109 
109 

.44 

.43 

.43 

.39 

.36 
Ave. 15,700 111.0 19 113 .43 10,400 95.0 15 143 .45 16,300 105.0 19 109 .42 
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APPSRDIX B 

BooTda msm ahd bamzfxgaxxoh or boois oh obe sxpsRXMBam 
mSASSffiHT (220 Ibt, H, P2O5 uA X^)AHD FARNBRS* IBXKr. 
MOT (200-500 lbs. 6-12-12) OH BOHTZHGKEOH, WCtmSBOBO 

AND OZCKSOH SOILS IH FtmiM COOm,I96O 

fiqporlaao'ml Fszwrs ^ealo of l-ao 
Slto troatamit trostasmt B^onsMBital nucaars 
Hb. 

W 
All 
ita. £. 

AXX 
lb. 

trsst—ttt trostwrnt 

1 23 33 25 35 10 9 
2 3^^ (2 30 38 10 9 
3 26 32 28 36 9 9 
k 32 38 32 36 7 9 
5 32 38 32 36 8 8 
6 32 38 32 36 6 8 

OMM mm m21 8 
6 21 26 10 
7 25 

mm mm m 

9 26 36 sk 9 8 
10 26 36 18 26 10 8 
U 23 36 22 35 8 9 

912 26 36 3k 8 
mm mm «»13 13 13 9 

ll^ 18 26 18 26 67 
15 18 22 17 20 8 7 
16 16 22 15 22 9 8 
17 16 22 Xk 20 8 8 
IB Ik 18 Xk 18 8 8 

•10 a bli^bsst Asgrss of yamlfiostioEo. 

V 1 



mmm.i 

flOXL am VALOBS (jpB, AirA2lAB££ P AHD acCHURSSAMS K) OB HtmrXTOroi, 
BAYHBSBORO AND DZCKSOB SOXLa ZH HmUUf COUNTI^ I96O 

Site SttVie Amlla61e P techangwibliO K 
Bo. Bo.* lbs./A. lbs*/A. 

X 1 6.9 39 X22 
2 6.6 33 X20 

a 1 6.9 39 XXX 
2 7.1 35 78 

3 1 6.3 6 95 
2 6.2 5 X03 

A 1 6.0 9 X2X 
2 5.9 A 103 

5 1 5.7 A Xl»3 
2 5.9 6 X43 

1 5.7 k 
a 9.9 6 Ik^ 

T 1 X 95 
2 X 70 

6 X 5a 3 X25 
2 9.x 5 X95 

9 X 5.8 7 XXS 
2 5.6 7 XX2 

10 1. 5.0 6 Tk 
2 5A 5 jk 

u X 6.x 3 121 
2 9.0 3 103 

la X 5.9 5 95 
2 9.7 7 XXB 
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jtiPMBBflX t (ooaattlmMid) 

g'iio Saqple AWils;bis p BXtihaageable K 
So. So.* PH 11>b./A. lbs./a. 

13 1 4.6 4 26 
2 4.7 3 38 

14 X 5.8 897 
8 4,9 3 45 

15 X 5.6 9 64 
8 5^4 8 78 

l6 X 4.8 3 63 
8 5.0 3 78 

17 X 4.6 4 86 
2 4.7 3 38 

IB X 5.8 745 
8 4.8 6 70 

« SMQltt tmbw xvtvn to the torn txm vhieli tiM soil saajple 
wui talua. So. l wui tnkoa txom an ar«a six lademi abnra 
point vbera 951^ of^roots torolmtsd. So. 2iias tak«a fro* 
an aron six ixuEOkss bolov tlie point «n«rs 95$ of tSo jroots 
tenKLaatoA. 



mmxtx3 

XSCHBS OF BAXKPALL AX XOI MFFBOBX SISIS DURXK}1BX I96O 
mmm 

SitM JUXM 

1 5.3 

2 

3 5.8 

4 5.^ 

9 5.2 

6 5.2 

7 ^.3 

8 

9 

10 

U «».3 

12 ^.3 

13 k,2 

14 3.9 

15 ^.5 

18 5.3 

17 5.3 

18 3.9 

smmm zar muuf 

JWy 

9.6 

9.5 

8.3 

7.8 

7.7 

7.7 

7.3 

7.^ 

7.0 

9.8 

9»3 

9.5 

9.8 

9.6 

10.5 

8.2 

8.2 

9*8 

comxx 

AugiUKi Xotal 

1^.2 19.1 

k,l 19.0 

»».3 18.2 

1^.0 17.0 

1^.5 17*J^ 

*>.5 n,k 

3.^> 15.0 

3.*> 15*2 

3.5 15.0 

8.3 18.3 

2*8 18.2 

2*4 18.2 

2.7 16.5 

8.8 18.3 

3.0 18.0 

2*9 18A 

2*9 18.^ 

2.8 18*3 



 

et 0*9 gt 
sS €® T*9 J.T 
eA 9 £*9 9T 

US 0*9 St 
tS 9 £'9 lyt 
9fi 9 rs €t 
96 5 9*9 et 
^ S 3*9 TC 
2?t S r9 OT 
Sia i|2 9'9 6 
oi|t 9 
1X3 US 0*9 I 
tjt 9 ^r*9 9 
tCt § il*9 g
9CT I 
89t et 8-9 
est S£ 9*9 
t9t S€ i.*9 

'V/'Wlt *e|| 
a »titfw»»<mpatt ^nyiT^^at^ nn 

0961 'jUfiOOO NVSSQd 
HZ raosiiosQiaxa asv cmssmxm *mxEaiUKtm mo 

£iQM£Viia nossmsasxmssnjtvs nos ma.mjo 
(1ffxsvsBmnioza w<{ smrnYAY'qS)samYA xmnosaovaiAY 

X XZCOQUCiIY 


