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CHAPTER I 

IHTRODUOTXOII 

Manjr dlff«r«nt aoil napping units^oeour in Tennessae, and the 
aoila naking vp thaae unite rary greatly in their eapaoity to produee 

oropc. These rariations in pzodaetiyity result from differeaeee in 

physical, ohemieal, and biologisal charasteristies of the aoil, climatic 

factors, soil and crop management prootiees, and other eoologieal conditions* 

For some time th«:% has hewi a recogiadssd need for obtaining 

information so that crop yields could be estimated vith greater aeca<* 

racy* In the 1930*8, investigators in sereral states (2, 5» 12, 18) 

studied soil productivi-^ and oertain of these investigators deTeloped 

soil productiri-fy ratings* As managwmsnt praetioes are important in 

soil productivity, aevp yield infoxmation should be obtained from soil 

moping units at defined levels of managwsnb izq^nits* More recently 

investigators (1, 8, 10) have obtaii»d data from certain soils at 

different management levels* As different crops have different soil 

rsquireaMnts, yield Infexmatien for eadh orop on each soil mapping unit 

is more useful than a gsmral soil rating and, shsncver possible, pro 

ductivity ratings should be ezprssssd in d>solute units such as bushels 

per acre or tens per sere for each spesified crop* 

Soil productivity and msnag—eat data can be used to prediet the 

mean esqpectsble yield of a particular crop on a given soil mapping unit 

^Soil mapping units are oartogrophio separations of soils usually
based on soil t^e, slope gradient, and degree of erosion. 
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at definad larals of jaanagaaaxxt* It oaa be used also to sTaluate 

xanagMUHit praatieest to achieve the best allocation of soil resources 

among competing crops within a farm unit, and to make more accurate 

fertiliser reoo—sadations» 

In tbis stuo|7 no attesqpt was made to set a moisrical index 

for the soil nepping units^ such as the Storie index (12)• Yield sad 

naaagmseafc iBformation wexw obtained from selected farms axid certain 

criteria were defined to set vp different management lewels. 

Com is a good crop to use to measure soil productiTity in 

Tennessee for a nuaber of reasons* It is a crop that is widely grown 

throughout the state and will^ therefore^ occur on practically cwery 

farm. Since the data tor this study were to be obtained troai com 

fields loostsd OR priTste faims in East Tennsssee rather than frca 

ea^rimontal plots, a erop that ie widely grown was neeesssry. Corn 

is a high-walue erop (13), ranking third in total Talus among crops in 

Tennsssee end first in total ralua ammg grain crops* Com is also a 

erop that occurs on widsly Tsrying soil mapping units, thus ens crop 

can be used to test the productire capacity of many different soil 

mapping units* 

The objeetiTes of this study weret (1) to eralxiate three methods 

of obtaining yield estimates and to determine idiieh of the three would 

bo the best to use in svdisequent investigationsj (2) to coaparoacil 

produotirity ss measurod by com at different levela of management on 

^asm or similar soilsj (3) to oompars soil predtietivity ss messured 

by com at the same level of managemsnt on different soil groupsj and 
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CHAPTER U 

PSOCBDUBBS AMD MSSHQDS 

A aoil productivity and nanagawuxt atxuly oooparativa betwa«i tha 

Agronoay Dapartnant of tha I&xLversity of Tannaaaaa and tha Soil Consar-

▼ation Sarviea vaa eonduetad in fiftaaa aountiea in East Tannaaaaa# 

flran tha Soutbaaat boundary to tha Northaast boundary of tfaa atata* 

Tha pXota nara aalaatad by Work Hnit Conaarvationiata from com fielda 

of oooparatiag farmara* 

Each field vaa cheeked vith raqpaet to aoil homogaxaaity to datar-

mina vbatbar it vaa auiti^la for thia atudy* In ordar for a plot^ to 
be aatiafactory# 90 par cent of ita area muat ba of one aoil mapping 

unit vith laaa than 10 par cant of inoluaiona of a aaoond aoil moping 

unit. 

An araraga of thraa plota par county vaa obtained. An attempt 

vaa nuida to aelect tha plota on the baaia of three aoil groupinga. One 

of tha plota vaa to be om an "aacaallant corn aoil" such aa Huntington 

A1i (15) • Thia aoil mapping unit is usually uneroded and has very da* 

airabla physical and chemical propertiaa. A second plot vaa to be 

located on a "good com aoil" such aa Stovah B2. Thia aoil m^[>ping 

unit has daairdxle physical and chemical properties and is usually only 

^Aa used in thia atudiy a plot vaa defined aa a aoil mapping unit 
from idiich harvest data vara obtained. 

2 
Letters denote slope gradient and tha foUoving nxnbar danotae 

dagraa of erosion. 
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aodsratcly erodad* The third seleotion was to be a "poor oorn soil" 

•uch ae Monterallo D3. This soil aapping unit has undesirable pfaarsi-

eal and charaical properties and is usually noderately to sererely eroded. 

Personnel of the Soil GeBserration Service selected the plots« 

assisted in obtaining harvest ssMples^ fron the plota^ collected soil 
sa^pXes^ and pz^ured aerial phetegraphs of eaeh fani ehere a plot vai 

located. The author^ in cooperation vith Mahers of the AgronoBQr Depart* 

nenty developed the "Soil Management and Productivity Schedule^" auuls 

laboratory determinations* assisted in obtaining harvest saiqples* do* 

veloped ths harvest procedures* and tabulated and analysed the informa 

tion gathered. 

fiarvest Hethsda 

An iiqjortant phase of this study was ths development of a prao* 

tioal mathod of obtaining aoourata ylald information. As aoam method 

of obtaining aeraage data must bo usad and sines it was not practical 

to hero aaoh eooperator barvast and weigh all of the eom froa oaoh 

plot* it was dooided that throe different methods of harvest would be 

atteiqpted in 1956 and the best method selected upon the basis of ths 

data obtained. The mathoda of harvest that were eo^pered were the "row 

method*" "wagon bed method*" and "crib mathod." 

^A harvest sample was defined ae that portion of a oorn row 
(moaaured with taps}* iriiiah was harvested and weii^ed. 



Roy Mathod 

Many probleaa are inrolved in the eee of a "row aethod" for de 

termining com yielde* Zf eom roue are Mlected for hanreeting after 

reaching the field, the results may be biased because of the selection 

of the "beet" or "yoret" rows. If only one row of eom is selected in 

the field, there may be little likelihood of seieeting a row that will 

be xepreeentatiTo of the whole field. If too luny rows are selected 

froa the field, too mneh time will be required to obtain the harreet 

ean^le. The nusber of harvest samples per plot and the length of the 

row to use Ibr each harvest sample were art>itrarily selected. For this 

study six harvest sai^les were seleoted from each plot following a eye-

tmatie, predetezmined plan. The coshined area of the six harvest 

fjffwpim* ranged from three to four hundredths of an acre. 

Since a auhher of different people unaooustosMd to eixperinental 

techniques participated in obtaining the harvest sasqples, a syatasuitie 

method of locating the harvest sample was preferred over one requiring 

randosdlsation. In a study of sampling methods, Odsll (6) found that 

syatasuitie aepling gave a mora accurata sstinate of yield than did 

random sampling, was aasisr to harvaat, was lass tlM-eonsuming, and 

was without biaa. 

Many of the aelaeted plots wwa irregular in sha^e, and in order 

to simplify the use of the syetematie method of harvest, the largest 

possible reotangle or equere that oould be fitted into the plot was used 

in eatting iq> a diagram of harvest procedure. The approximate length 

of the reotangle or square was dateminad by pacing, the width of the 



7 

or aqiiar* mui 4»iMiralaMi by eoiuxbii^ th« total ambve of rowa 

eonbaiaad in It* 

Zn ord«r to loeota the rows that ir«re to oontaln a harreat awqpla^ 

the total nuaher of rowa located in the rectangle or aquara wave oounted 

and the aaareat Ktiltiple of aix waa ofaoaen* fhia ntad»«r waa diTided by 

six. Thia Talua, minua ons« gcre the total nsaher of rowa to akip betnewi 

each row that contained a harreat aaaple* For ezaaple* a diagran of the 

hazreat proeedure (Figure 1) oontaina twenty rowa in the plot* The nnl* 

tiple of aix neareat 20 ia eighteen* Eighteen dirided by six equala 

three^ leaa one equals twof which is the mari^r of revs to skip between 

each row that eontained a harreat aaaple* 

The location of the firat row that eontained a harreat aanple 

waa detendned in the following aamwr* If there were no ziotioeahle 

effeota on the outside row due to treea^ fence rowa« or daauigs frcai 

aninalay any outside row at any comer of the rectangle or square would 

be the firat row to oontaln a harvest aaacde* Irihea the outside rowa 

of the reotangle or square were affected by factors such as trees* 

fenoe rom» or aninala* the outside row was addpped and snothsr row wsa 

selected which had not been aotloeidily Influemed by these faetore* 

As these effects wars rsrisble st each site* there could be no eyeteiaatie 

determination of which row would be the first row In the plot* 

The location of the harreet aaaple with raapeet to its position 

in the row was determined in the following manner* Beginning at a stalk 

to be harvested* the firat serentyofive feet of the first row that son-

tained a harvest aaaple wee meesured and harveetad* The location of the 
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•eooxd harrest saspla vas datermiiUMl by paoLng on»*hAlf the X«ngib of 

the rovf The Xooatlon of^e third harrest eanpXe tiae fire-sixthe the 

paeed Xength of the row, and eislXarly, the fourth harvest sanpXe was 

Xooatod by paoli% oiis-third the Xength of the row. The fifth harvest 

sampXe was Xooatod by paelng two-thirds the Xength of the row and the 

sixth harvest was Xooatod by pacing one-sixth the Xength of the row. 

Jl diagram of this harvest procedure is shown in Figaro X. 

Zf an ear of com were missing from a staXk in the harvest saspXo 

due to faotors suoh as wind or rodents^ a "oon^etitiTo" ear was harvested 

from a staXk in a nearby row. A "oaapetitive" ear was defined as an ear 

of com that had grown under environmentaX oonditions einiXar to thoee 

of the misalag ear. For exacqpXet if an ear of eom wae miaeing frcmi a 

staXk that contained two eare^ a nearby atalk wae seXeoted that con 

tained two eare of com, and the eorreeponding ear, whether upper or 

lower, was harveeted. 

The ehuoked oom from eaeh of these harvest san^Xea wae then 

weii^ed and the weight reeorded. Three or more ears from eaeh of the 

harvest sanpXes were then i^uped and weighed at the pXot and sent to 

the Agronomy Department for moisture determination with a SteinXite 

moieturo mater (X7). Com yioXde from which a moiaturo dotorminatioa 

wore made wore eaproeaod at X5|por eont moisture. In a few oases 

moistars ssnpXos wore not araiXabXe azxi the per eont moisture was 

ostimatod. 

Sinoo measursmsais were made Aram a harvostod portion of an 

acre (row width amdi Xmnglb}* tINi totaX smount of oom per acre was 
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(tetenalmd by dividing the v«igbt of th« eorn barvostod by the portion 

of an aere fron which it oane^ giving yield in pounds per acre tiiich 

was readily changed to bushels per acre* in exaople of these calcula 

tions is shown on page k2 in Appendix B« 

Wagon Bed Method 

For the "wagon bed nethedji" inside oeasureaients were taken of 

the farmers* vmgon or wagons that were used in harvesting tiie eozn« 

The farmer kept a record of the i»Brit>er of wagon loads of eorn hazvest^ 

andf using the standard three and one-half eubie feet per bushel of 

ihnek awn, the volvne that was occupied by corn was converted to bushels* 

By the lase of an aerial photegrgph of the plot and an Ott-planiaeter^ 

the acreage of the plot was detemined* The total yield was then eoza» 

verted to bushels per acre* 

Crib Method 

The "erib method" is similar to the "wagon bed method" in that 

erib measin'WBents ware taken to detemine the volume oeoupied by the 

cora. When posaiblej inalde meaeureaents were taken of the erib before 

the com was harvested and the depth of the com in the exdb was 

■sssured after haxrestingj howev«r« in some eases it was neeeaaary to 

uae outside dimenaione cceluaively* Aereaga of the plot waa determined 

by the use of an aerial photogrsq;}h and an Ott-planimeter* Using the 

standard three and one-half cubie feet per bushel of ^uok oorn* the 

volume oecupied by com was converted to bushala end then the total 

bushela wera conrwrted to bushela per acre* 

?■ 
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Collection of Gliraatic Data 

In order to deteznine rainfall^ "Raineeter" rain gaagea were 

placed with eaeh eooperator and he wae aelced to record rainfall data 

throughout the growing aeaaon# This information was supplemented with 

rainfall data of the United States ¥eather Bureau and rarious TfA, stat-

tlons throughout the Tenaessee Talley* 

GoUeotion of Soil Saaples and Procedures for 

Laboratory Determinations 

A surface soil sample cenposite of approximately twenty borings 

was eoUeeted from each plot by Work Unit Conserratioxiists and Soil 

Scientists and Mnt to the laboratory for soil tsst dstezminations* 

These sanples were then tested for pH, arailable phosphorusj, exchange 

able ealciumf exehangeihle potassimj and per eent organic matter. The 

methods and instzuments tuied for these deteminations weret 

{1) pR—Beetaum pH meter using a soU paste 

- (2) Arailable pheandiorus—Modified Truog prooedttre (U) 

O) Exchangeable cations (Ga and K)—Bedoaan flaoMi 

photometsr using araaonium acetate extraetion (9) 

(ll) Orgauiio matter—Walkley-Black r^pid oxidation proce 

dure (l6). 
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Collection of Crop and Hmagevtaii KUtozgr 

A aohednlo of questiona vaa aakad aadi amar or oparator of 

•aah aalactad plot by tba Work Unit Coaawnrationiat to dbtanaina tha 

nora aignifloant aoil and crop aaaagaawat praetioaa. Smm of tha 

praatiaaa that vara raoordad para tha data of planting, joathod of 

planting, yaxlety plantad, eroppixg hiatory of tha plot, preaant and 

paat fartilixation, llaing hiatozy, and oultiTation praoticaa. 

■ c; •» ■ ' ^ 
f -. If- ■■■, : • v A." '.»v S.>i 

4. vV' 

A copy of tha eoi^>leta aehadule of qiiaatlona ia found in 
Appaadix A. 



CH4FTER HI 

BESULTS AND DISCUSSION 

the maiber and per cent of yield eetimatea obtained by each 

method of harreet ia ahovn in table I. Ileld estimatea vere obtained 

from only 28.6 per cent of the plota by the "mfon bed antbod" and from 

only 20.U per cent of the plota by the "crib method*" there are aereral 

reaaona for the email nnhber of reported yield eatlaatea by thoae two 

aethoda* In aeaa oaeea the aeleeted fielda eontained two or more aoil 

nipping nnita and the eoirn eovad not be harreated aeparately froai each 

plot* In otiier inataneea^ the com waa never gathered but wee "hogged 

off." Some oooperatora aho^wd their com and fed it from the ehock 

and othera harreated a wagon load or portion of a wagon load and fad it 

from the wagmu 

The -diaorepanoiea in ylelda among the three harvest methods are 

presented in table II* These dlaerepanclea may have been due to many 

factors* The voltate per bushel eetlmate was an average value and did 

not take into conaideration the degree of packing, heaping, or moisture 

content of the corn* Farmer reeords and estimates of partial loads mwy 

have been inaccurate* Some dlaorepancies may have been due to eorn> 

pieker loss whan a meehanioal oornpioker waa uaed to harvest the plot* 

Many errors eould have oeeurred in plot acreage deteminationa waa a 

raault of plantmetaring, drawing in tha aoil mapping unit or errors 

in the aoale of the aerial photograph* 
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TABLE I 

imm AND PER CENT OF CCSiN PLOTS HARVESTED BI THE ROW, 
WAQON BSD AND CP.1B MSTKHSS 

Raw Method Wagon Bed Method Crib Method 

Itober of plot* h9 li».0 10.0 

Per cent of total 100 28.6 20.U 
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TABIE II 

YIELDS OF CQRH OBTAINED BY THE RC¥« GEIB« 
AND WAGON BED MEBHODS* 

toy Ifartjer of Bustola Per Buahola Per Buahola Per 
Soil Mapping 

Unit 
Acre 

Boy Method 
Acre Wagon 
Bed Method 

Acre 
Crib Method 

3U lli7 -
75 132 — 55 
33 116 57 58 
71 106 70 — 
100 9$ 78 no 
92 86 75 li8 
Ul 82 69 U7 
3 65 62 56 

111 ^ 66 — 
15 62 6U --
113 55 H8 ~ 
19 5l Ul U2 
35 U3 3U — 
n5 38 21 
17 32 U8 — 
13 lU 17 19 

^Other yield eettoetee idiieh ere not reported in this tdble 
were obtained froM additional plots by the row nethod* 
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Odoll*a iiork (6) ahoirad that a qratamatia nathod of obtainijag 

yield estiaates wae accuraie and without biaa* so the "zxw mthod" waa 

oonaidered the moat aecurate of the three M^oda uaed. Although data 

irare not arailahle to ahow the aaount of tine apeat in obtaixiixig yield 

eatljnatea by eaoh of the three aethoda atudied^ the ¥ork Unit Conaerra'* 

tioniata of the Soil Conaenration Sertrioe were praetioally unanlaoua in 

their belief that the "row method" required leaa total time than either 

the "wagon bed method" or the "crib method," In addition, ehen the"rew 

method" ia uaed, the oooperator doea not hacre to keep reoorda of harveat 

information! it ia eaaier to get a uaifora area with reapeet to one aoil 

mapping unitj it ia fairly eaay to obtain plant population and lodging 

information at the time of harveat, and it can be uaed when two or more 

aoil amppimg unita oeeur in the eeam eorn field. 

Soil SreiqjNi 

Ae there were not euffieieat plote to eoapere individuel eoU 

mailing units, the soil maiiqplag unita were plaeed into a nmber of 

major groiqw for a c<mQ>ariaon of aoil data, managament information, 

and yielda. Thaao groipa wore bottomland aoila, aoilo derlTod frcai 

t«rraeo and old coUuvial depoaita, and two iq)land gro\pa. 

Bottomland aoila oosprlaa a gro\q> of aoila that hara an A«C 

profilm. Moat bottomland aoila aelaetad ware well-drained. Bepre-

eeatative eeries ere Huntington, Oengtfee, and Staaer. Soils derived 

frrai terraee eaed old ooUuvlal daposits hava an A-B-C profile and a 

modarately daveloped taactural "B" horiaon. Bepreaantatlva aeriaa 
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••Xscted vore Etowah^ VayiiisborOf and SaqvuKtehle* 7ha upland geovpu 

aaleotad iiara tha FuUerton groiq) and tha Daoatur-Deu^-CuBkarland 

grovp* Although tha Cunbarland soil la a tarraea aoil« It was plaead 

in tha Savajr-Daeatur groiap baoauaa it ia almilar in profila pzvpar-

tiaa to thaaa two aoila. Tha FuUarton group and tha Oawagr-Daoatur* 

Cuabarland ggwp hawa an A*B«>C profila and wall-daral^pad taarteHpal "B" 

horiaona* 

Compariaon of Soil Data 

Tha aurfaaa aoil taata^ fartilizar applicationa and oth«: naxi-

agwaant inforaaUon along with yiald per men of oorn by tha "row 

raathod" are ahoim on page ith in Appendix B. Tha man aoil teat Taluoa 

in tha aaleotad aoil groupa are praaantod in Table III. 

An analgraia of variance of tha mana waa taatod at tha .01, .05, 

.10, and .20 probchility lerala. Tha man pB valuea and the man par 

oant organio matter ware not aignifioantly different for any of tha 

aoil groupa at thaaa probability lavala. There waa a aignificantly 

greater amount of exchangeable calcium in the bottomland plota at the 

.01 probability larel than in any of tha other aoil groupa. Tha tarram 

aoils oontained a aignificantly greater amunt of exohangaabla calcium 

at tha .01 probability larel than did tha FuUairton or Daway««Daeatur-> 

Oumborland groiq>. Tha Oaway-Daeatur-Cuabarlaad group contalnad a 

aignificantly graatar amount of oxohangeabla ealcium at tha .01 prob 

ability laral than did the FuUerton groiq>. 



 

U 

TABLE m 

MEAN SOIL TEST VALUES IN S£1£GTED 
son.(SOUPS 

Bxehaaage* Exchange Arailable 
able Ca able K Phosphorus Per Cent 

PH in Ibe/A in lbs/A in Iba/A O.N. 

Bottomland gronp 6.01 2663 295 17.70 2.5 
Terrace group 5.86 2205 2U0 19.3U 2.7 
FuUex^n grotqp 5.63 1360 191 36.30 2.U 
Dewey-Decatur-
Cinbarlaad 

group 5.93 18U3 U33 16.1U* 2.1i 

*Qxw aoll tMt v«s not nsod In eaLculatlng the evellaible 
phoephorua nrarage beeauM ol Its high pH» 

. : 

. I ' 
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Rae«iit Implications of lies vtay havo boan the cause of the dif 

ferences In the mean amounts of eicohaxigesble calcium found among the 

soil grotmai faoserer^ there are other faetors mhloh 8lM>uld be oon^* 

sldered. The signifleantly greeter SMraat of exchangeable ealcim 

found in bottosUnnd soils nay have been due to calelum in drainage 

water from calcareous parent material, or to moTemeat of applied Hme 

from upland soils to the bettonland soils. The significantly greater 

paount of exchangeable calcium in the terrace group than on the Dewey* 

Deoatur-CuiiberlaBd groi# or the FuUerton groxm nay have been due to 

a ■file*' leaehing leas and to the fact that the terraee soils are 

younger soils than the nploxid grovme. The signifioantly greater amount 

of eanhangeable ealoium in the Sawey-Oeeatur-Cusberland groqp than in 

the FuUerton group may hare been due to the greater degradation of the 

FuUerton soUe. (lU) 

A significantly greater aaount of exchangeable potassim was 

found in the Dewiqr-Qeeatur-Ctaberland group at the .05 probsbiUty lerel 

and a significantly greater mean aaount of available pheaphorua was 

found in Ihe FuUorton group at tha .01 pxobiibUity IotoI than in any 

of tho other aoU groupe. Theae greater mean meounts are probdjly due 

to reeont fertilisor aimlloutions of thoso elmenta. 

Comperison of Mean Amounts of Applied Fertilismr 

The aosn smounts of simliod nitrogma, potash, and phosphorus wars 

ocBpared and no algnlficant difforenoos between the amounta implied to 

tho different eoU groupo found. When the rate of nitrogon impUod 
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per «<are umi ealealated mamirtt ««a MflWitd to oontain fire powKte of 

nitrogen per ton* 

Lodging 

Tlw mam par eont Xodgiiig on bottcMLUni eoils vw 7*0li pm aaacb, 

on terraioe mil* it was 9*30 per cent and on the Dwey^Oeoatur^CviBborland 

grovp it VM 13*6 per eent* Lodging per eent wm not eonputed on tho 

FuUerton groop beeause aeveral plots in this groiq) vsre planted to 

openfopoXliaatsd Tarieties vhsrsas all other groips vsrs planted to hgr* 

brids* There vas signlfieantly less lodging on the bottonland soils 

than on the Osife7*lhioatur Cunberland grotqp* Ha signifioant dLffersness 

vsre found in mean per o«8t lodging betveen the terraoe groiq> and the 

bottoeland group or between the terraoe groiq> and the Oewey-Deeatui^* 

Cunberland group* 

Rainfall 

Total rainfall during the nontha of June^ July« Auguet^ and 

Septea^er ranged fron 10*2 inchea in Monroe County to 20*14 inchee in 

Serler County* Rainfall vae quite variable anong counties as shown 

in Afi^NHadix B on page 38« 

During the growing aamtmt July was the nonth having the greatest 

amount of precipitation* Tfaia ia usually the period during the growing 

season which immediately precedes "silking^'' a critical time during the 

growth of the oom plant* Favorable aoiatuire conditions at this time 
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favor ylelda in com prodootion when other factors are not Xiailt* 

ing* 

fitTd CoBparlsons at Field Weight ani iit Fifteen 

and Chie«half Per Cent Meistnre 

The diaorepanej between yields expressed with no aoisture deter* 

nination and espressed at fifteen and one*half per cent noisture are 

presented In Table IV. The iegportance of Moisture deteminatione is 

^{^arent and the iMportanes of expressing yields at a constant aoisture 

per omt eannot be over^eaphaslwed. 

Held GeaiparliMae Aaong Soil Croups Before 

Manage»eot Cleaaifieation 

As shewn in Table V com yielde on the bottomland group of aoila 

areraged 83,0 bushelo per aere, the terraee group averaged 76,7 burt»le 

per acre, the Fullerton groi^ averaged 36.0 bushels per acre and the 

Decatur-Dewey-^uaberland group averaged 63.0 bushels per acre. There 

ware no significant differences anong the aean yields of the terraee 

group^ the bott<aalaBd groiq> end the Dewey-Deoatur-Ciaaberland group. 

The bottenlsnd eoils had a significantlgr greater mean yield than the 

Fullerton groiq> at the ten per cent level of probihilityf and theierraee 

grovp had a eignifieantly greater mean yield than the Fullerton group 

at the twenty per eent level of probability. 
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TABLE IV 

CORN IIELDS EXFRSSSSD AT FIELD WBIQHI! AND 

AT 15J PER CENT MOISTDKB 

Ki^ iftnbdr of Yield in Bu/A ifitN Yield in Bu/A 
Soil Mapping No Moisture at 

Unit Determination l5i Per C«ftt Oifferendif 

8S I6k 83 81 

7 11^2 90 52 
79 l6l 113 U8 

121 11^2 108 3i* 
1$ 93 62 31 
57 91 62 29 
17 61 32 29 
63 71 J4 27 
61 108 82 26 

Ja 108 82 26 
1 69 li3 26 
53 78 $k 2U 
ii3 117 93 21* 
51 113 90 23 
19 73 51 22 

k$ 9k 75 19 
39 68 50 18 
25 U3 26 17 
35 58 l»3 15 
21 77 52 15 
87 85 71 11* 
23 b3 31 12 

38 60 1*9 n 

55 95 85 10 

13 23 Hi 9 
89 38 32 6 

75 138 132 6 

65 56 51 5 
3 69 65 1* 
73 25 23 2 
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TABLE T 

SSUiH tiELD CCHPARISOIB AMONQ CSITAIN SOIL (HIOUPS 
BEFORE MAKAtaWBHT CLASSIFICATIOH 

Mean 
lield 

Soil Bu, Per 
Oroi^a Acre 

Bottonlazidl 63.0 

Terraee* 76.7 

Bottfaaland 83*0 

FuUez^on 36,0 

BottoHiland 83.0 

Beoatxir-Deeejr-
Cuinberland 63.0 

Terrace 76.7 

FuUertott 36.0 

Terrace 76.7 

Dewey-Decatur-
Gnnberland 63.0 

coUuTial 

Differ 
ence 

Between 
Heana 

No. of 
Plota 

L,S,D
.01 

. at Pr
.05 

obability of 
.16 .56 

18 
6.3 W «llM» ]|g 

12 

18 
17.0 NS IB y.5 — 

5 

16 

20.0 — — — IB 
6 

12 
U0.7 NS fi3 NS 32,8 

5 

9 

ik.7 — ^ IB 

6 

soila are included in the terraee 

-
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Management LeTels 

In oz^r to c<Mq>aM differenees in yield* aaeng the eoil gv&itpB 

and Tariatlona in yielda within eoil grov^ps* it waa zweeesaiT' to aq^eeil^ 

certain nanagoaent lerels to be ueed ae criteria for nanagewent Mtiptoetr* 

tione* The plots within •Mh soil group were separated into "A" nanage-

■snt as a hlgjh level of nanagansat and "B« a«aag«Bsnt as a low level 

of eaosgiPWBbe "A" aanageeont was defined as a plot with a population 

of eight thousand plants per acze ifnd one that had rosoiTod an appli 

cation of forty pounds or aero of nitrogen per asro during the 1P56 

Cprowing season. Vihers aanuro was aPpHed it was assiswd to contain 

five pounds of nitrogen per ton. If the com crop followed a legune 

that was turned under as a green aanuro crop and nitrogen was the only 

fMtor of aanageaent separation^ then the plot was plasod in 

"A* aanagessMct. If another crop was grown eoncuxrently with the com 

crop, the plot was placed in "B" aMiagesent, rogaxdless of nitrogen 

Implications or plants per acre. If a plot had received less thaa 

forty po\mds of nitrogen per sere or had a population of loss than 

eight thotUMUid plants per acre, it was placed in "B* aanageaent. 

Held Gcsmarisons Aaong Soil Qreqps After 

Wiiingiwent GOLassifioation 

Mean yield eoaparisons of the two aenageaent levels are presented 

in Table VI, and aean yield eoaparisons of different soil groups at the 

sane level of aanageaent are shown in Table VXI* SignifissBt differeneos 
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TABLS VI 

MSAN IIBU) C0MPAKIS01£3 BglWlElf "A" AMD «B« MAmcaaffili; LEVELS 

Mean 

Yield 
Bu/A 

Differ-
enoe 

Between 

Means 

Mo. 
Plots 

L.S.Di, at Probd:>ilit7 
of 

.01 .05 .lb .25 

"A" 

"B" 
Me soil group-

ing 

101.1i 

52.3 
14^.1 

17 

P 
28.8 m» mtm 

"A* 

*B" 
BottOMlaiui 

eoile 

llli.3 

63.2 
51.1 

7 

u 

MS lt2,8 — 

«A« 

"B" 
Terrace eoile 

lOU.O 

57.0 
57.0 

$ 

7 
50.7 

"A" 
Dvmy-Ddcatur-

Cxadaerland 

101.5 

1»3.5 

58.0 
2 

k 

V& MS U3.7 

sagg 

j;vv; 
V 
V/ 

S ;, ,, 

' I,- • ('; r:v 

ti : V\M! vjr..,, vv:-r="f 

I■ 
^ ••. • •. »:< .I.i-.J *. 
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VA^JJf. VII 

MEAN TIELI) OOMPAfilSONS AHDSQ SOIL GKOm>S At 7BS 
SAME MANACSIHENT LEVEL 

Differ-
Manag«- Mean enee L.S.D. at ProbabilitT^ 

nsot lielda Betveen No* of 
VIA WUiA au/M. neuim X-XOM .ux .W3 .xu 

Bottaa aoila 114.3 T 
"A" 10.3 KS 

Terrace soile 104.0 5 

Botten eoile 114.3 7 

~Dewevy DeeatuTf "A* 12.8 , - RS 
— 

& Oonberland 2101.5 

Terraee eoiXe 104.0 5 
•A" 2.5 NSmm — 

-Deweyf Becatur^ 
& Cuaijerlanid 101.5 2 

Bottoia soile 63.2 11 
RgN 

—6.2 
- — NS 

Terraee eoile 57.0 7 

Bottom soile 63.2 11 

"B" 19.7 m- -Dew»7« Deeatar, «ae» 

& Ciaaiberlaiid 43.5 4 

Bottom soils 63.2 11 
•B" 28.8 RS NS 26 

Pullerton soils 34.4 5 

Terrace soils 57.0 7 

«B» 13.5 -
-

•- MS 
Deseyf Deoatx]r» 
& Ccsberland 43.5 4 

Terrace soils 57.0 7 
meals 

— 
22.6 

- MS 
FuUezton soils 34.4 5 
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wars forand at tha prob^Ulty lerela shoun between mean yields at the 

"A** management level and the "B" management level within the bot-Umtland 

group, terraoe gpov^, and the DeweST'I^oatuzvChnherland group. There 

were no plots at the *A" level of mnagemeat on the FoUerten gronq). 

Thmre was also a highly signifioant differwioe between the "A" and **6** 

■aaagsMnt levels when mean yields were eoepared regardless of soil 

groaqping. 

When mean yields of the soil grovqps were eoiapared at the "A" 

level of management, no signifieant differenees were found. As there 

were no FuUerton soils at the "A* level of management, it was not 

possible to oonpare them with the other soil groups at this level of 

managmnent. !niere was a signifioant differenee between mean yields 

of bottomland soils and the FuUerton soils at the *B" level of manage* 

ment. The leek of differenees between soil groups at the "A" level 

of asnagement may have been due to the favorable moisture conditions 

threu^ut the 1956 growing season. Beoause of favorable moistxire 

oonditiras, it appears that those farmers using a high level of man-

agonent obtained a favorable erop response regardlMis of the soil 

mapping unit on wfaieh tiie com was grown. The signifieant diffwencs 

at the "B" management Isv^ betwasn the FuUerton group and tha bottom 

land group may hare been due to tho more favorable phyaieel propertiee 

of the bottomlend group whioh will aUow a more extenaive root develop* 

mimt of the corn plant and thue a greatar available nutrient ei^i^tly. 
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SUMKARI AND COHCLmiOm 

A sgrstMuitie "row nothod" of harrest sanpling was doweloped* 

Thia B»thod almag with tho "mgoa bod and orib aothods" woro usod to 

obtain yield eatlnateo* Due to dlaeropanoies in yields^ the low 

annbor of repmrtod yioldo by the "wacon bed and orib methode^" and 

other faetora oltod» it vaa eoneloded that the "row nethod" idioxild 

be the aethod need in further inreatigationa* Farthexnorey all nean 

yield gswTQ) eaapariaona in thia atu<fy were made ualng yield estimatea 

obtained by the "row aethod*" 

Xield eatiaatea were obtaizMd with no aoiature detenainationa 

and at 15|par cent aoiature* Froa the data preaeatedy it la eTideat 

that yield eeapazlsona between aoil aiding unite ̂ uld be aade at 

the aaae aoiature p«r eent* 

Selected aoll aaiiplng riaita were placed in grot^a according to 

aiffillazltiea in profile properties* Specified aanageaewt leTels were 

then choam in order to ccnpere different eoil groiq>8 at the eaaa 

i^eifled aanagitfat leTol and to coapere different aanageaent lerelf 

on siailar soil groups* 

Signifieant dlffereneea were found between nean yields of com 

obtained by the "row aethod" at epeolfled lerela of aanagonent among 

the aoil groups* Few significant differenaea were found aneng the 

aoil groups when they were oonpared at the aaae apecifled lerel of 
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SOIL FRODUCTIVITX AND MAIiA(aSH£Iff 
SCNSDULS 

!• Om&r AddTMB 

8« Opar»tor Addre»»^ 

3t Ziooation of Taat plot (dcForlba briefly looatiffla of the plot in tlui 
eounty and on the fazn). 

I. FERTILIZATION 

!• Fertilization at planting* Waater of bags on plot_ 

Wt* of eaeh bag Analysia (3-9-6 or 6-12-12 ete._ 

Maniare (Total on plot in tone) 

8* Sidadreaaing* Itodiar of baga on plot^ Wt, of eaeh bag 

Analyaia 

3, Briefly describe the plawamant of fertiliser at planting mi 

aidedreasing 

h, Li3Bing Date (year) Ant. per acre 

5, Freriona fez^lization, (Olre approxlnate amounts and analysia), 

1953_ 

195S 

6* Cropping sTBten for the last 5 yaam on teat plot. List the crops 

in order of their appearance on the land by years. If merm than 

one (1) erop vaa groan in any one ysar^ list the order of occur-

reaee that yaar* If the rariety is knoan, record it also. Notes 

An illustrative method of recordii^ the cropping system indicating 

the use of the crop is ahoan below, 

*See next pai^* 
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X9tat Crop and use of erop Xaar Crop and uaa of crop 

1951 

1952 1955 ... ,. 

X953 

♦ IlluatratiTo mathod of raoordiag the cropping ^atcM* 

Tear Crop and use of erop lear Crop and nee of crqa 

1951 eom (g)idisat )p) 195U •«» «• 195l 

1952 ifheat (g) Korean lee- 1955 sane a# 1952 
pedesa (h) oata (p) 

1953 oata (p, ga) eom(g) 

Crop vae legesdt g "■ gralni p • paaturei h » hagri gn • green
nanero} • orerseeded 

7* How was prerLoua erop grown on this field used? Say^ 

Careaed Turned under 

Other (bumedn etc.) Silage 

II. SailBED HtEPARATlOll 

1. Date turned or plowed Depth of plowlai;.^ 

2, Briefly describe the method of seedbed preparation^^ 

in. PLiWrlHO AHD CULTIVATIOH 

1. Tariety Source of seed_^ mim 

Was seed certified? • 

2. Seed treatment (briefly describe) 

3, Date of last planting Was corn replanted?. 
U, What is the width between the "shoes* on the corn planter? in. 
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5* 

6. 
Wm a row marker iiaed oa the planter? 

NuBA>er and kind of eultiratioaa (briefly deaerlbe} 

7* Depth and kind of laat cultivation, 
medima (2-I4 incbea)^ 

9« Sate of last cultivation^ 
9m Ghaaical wood control 

No. of ai^licationa 

Rate per aare 

17. HAEVESTINO 

ahallow (0-2 ineheaji^ 
( h inehea) 

Datea 

Chemical uaod 

1. Eatlnatod Tiold in buahola of corn (on thia plot) per aoz'o in 

1955 ^195k 1953 
2. Fraeence of weeds at harvest. Very weedy weedy 

few • 

3* Danace due to inaooic and/or dlaease (briefly describe) 

li. 

5* 

Bowwa the com gathered? 
Sate gathered 

Za the oom shelled^ 

com picker^ 

shucked 

hand 

not shucked 

?, MEASDREMEST OF YIELD 

A. WAOON BED MEASUHEKENf METHOD 

1. Wagon bed length 

dvth 

ft. and inohea. 

inohea. 

width 

Notet ineide meaaurementa. 
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Sf Were the vegon bed eideboeirtis releed lAiee eom wee 

gethered? (exanplet su<di ea putting an ear of eom between 

the eideboaxde (yee or no}« 

3. Wwe additional aideboards uaed? If ao, depth of the 

additional aideboard inches> 

ll« Aadser of vagon loada from teat plot* 

$» Were all the wagon loada full loads? • If not, 

how na^jr were not full loada? » Indicate 

a firaetion for eaoh partial lewd (aa l/Zp 2/3, 3A* ̂ A)* 

For axample, 1 wagoabed 1/2fuUj 2 wagon beda 3A full) 

B. CRIB MEASlgTOIff METHOD 

1* Crib meaaurements occupied by com after it is leveled* (com 

muat be leveled in the orib before meeauring depth of oom 

to obtain aecurate yield reeords) Length ft* and 

inches* width* ft*and inches* Depth of eorn la 

crib* ft* and inches* 

G. FIELD MMSOREMEHT METHOD 

1* Detemina row width by measuring distance between 6 roum end 

dividing by 5. Row width . 

2. (1) Measure feet of row,(2) shuck and record weight of 

corn harvested from measured area* At this time count the 

number of erect and lodged plants in each plot* Repeat 

this as many times as naoessary to make sure a zepresentai* 

t>ive sample of entire field is obtained* Sight (8) to ten (10) 

*MofUn inside measurements* 
•»»A lodged plant is one that is leaning more than broken below the ear. 
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^ . - I- '• 

measurtnvnta are prefwabla* The nuriser o£ measuranaata 

obtained ahoiild not be leaa than 6* 

Shucked weighty nua^er of erect plants per 75 feet of row, 

and n»i>er of lodged plants per 75 feet of row from sample 

areas are as fbllows* 

Pounds of corn 

Seapled per 75 ft• of lb. Enet No* Lodged 
area rew Plants Plants 

X ___ 

2 ___ _ 

3 

k ___ 

5 

6 

7 

9 

10 

TI, SOIL CHARACTffilZATIOM 

!• Mapping unit (Soil type, slope and ero8ion)_ 

2. Awera^ depth of A faorisson on the plot 

3* Ihiifoxmity of plot (describe) 

YH. BEMABKS 
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INCHES OP RAINFALL IH CERTAIN COtrHTIBN 
DURINO THE 1956 GRCWIHa SEASON 

Month 
Conntr Jnno July Auguat Septoaber Total 

— —Qraana 7.4 3.8 11,2 

Union 1.5 4.7 1.9 1.3 10.5 

Hamilton 1.6 3.7 12.35.7 1.3 

Halga* 11.4mm 

BradloF 3.? 4.3 3.2 1.3 12.5 

—Johnaon 6.3 4.5 1.2 12,0 

Monroe 2.4 3.9 0.7 3.2 10.2 

3.6 6.1 1.9 1.8 13 

Morgan 1*8 7.5 3.4 2.2 14.9 

Sariaor 4.1 6.9 4.1 5.3 20.4 

Polk 3.4 5.2 3.4 4.0 16.0 

Blonnt 2.7 4.5 1.5 1.7 104^ 

HcMinn 1.6 5.4 ZA 4.6 14.0 

Waaliiagtoa 3.5 5.5 2.6 2.1 13.7 

Hamblen 3.5 4.1 2.5 1.9 12.4 

Graingor 1.4 5.1 2.2 2.0 10.7 

Total 36.2 82.6 41.8 33.9 

Sfas not reported on a monthly baaia* 
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CORN IIBLD MTA SHOWIKJ HARTEST SAMPLE ^ICaffS, TOTAL 
WEIGHT OF THE HARVEST SAMPLES FR{»1 EAOi PLOT, ROW 
WIDTH, AND TOTAL FRACTION OF AN ACRE HARVESTED 

BI THE BOW METHOD ON BOTTOMLAND SOILS 

Total 
Fraction 

SoU Harrtst e IRaaiber in Poiiitdi Rov of an Aer«g—S«B^( 
No, g Total Width HarraatadIi= 
97 58.0 60.0 69.0 65.0 73.0 325.0 36 in. .0256 

3U 75.1 80.5 68.1 73.7 88.2 80.7 U66.3 38 in. .0327 

33 62.5 5U.6 78.5 51.0 63.0 57.3 366.9 38 in. .0327 

79 78.7 51.8 66.U 6U.3 62.9 63.2 387.3 UO in. •03UU 

12X I6.k''6U.8 70.7 61.2 59.5 Ul.1 297.3 U2 in. .0300 

51 lt9.6 U5.U U2.9 UU.8 U7.7 5U.7 285.3 U2 in. .0360 

92 UO.O 37.0 32.0 32.0 38.0 37.0 216.0 U2 in. .0360 

61 li5.5 U6.2 Ul.9 Uo.6 U3.5 U3.1 260.8 UO in. .03UU 

Two 62 ft. rows 66.0 U2 in. 

— 

•0100 

37 ^•0 U5.0 3U.0 38.5 33.0 56.0 250.5 U2 in. .0360 

111 36.0 UO.O U2.0 32.0 32.0 39.0 223.0 U2 in. .0360 

15 UO.O 35.0 U2.0 38.0 Ul.O 39.0 235.0 U2 in. .0360 

57 38.0 U2.0 UU.O U8.0 U5.0 38.8 255.8 U2 in. .0360 

113 31.0 33.0 30.0 33.0 31.0 35.0 193.0 U2 in. .0360 

93 3U.0 35.0 23.0 28.0 30.0 27.0 177.0 UO in. .03UU 

63 3U.9 28J» 28.5 26.1 20.0 28.3 166.2 U2 in. .0360 

23 a f a a a a 109.0 U2 in. .0360 

118 19.0 17.0 18.0 22.0 21.0 23.0 120.0 U2 in. .0360 

^Hannitmga inalndion atypioal of the rest of the field so it vas not 
used in calculation of the yield astiiuic^tfa 

Vi 
Two 62* rows wwe hazrasted, 

^Data was not obtained for each harvest sasple* 
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CORN YIELD MTA SHOHXHa HARVEST SAMPI£ WEIGHS, TOTAL 
ViEIQHT OF THE HARVEST SAMPLES FRCM EACH PLOT, ROW 
WIITH, AND TOTAL FRACTION (JF AN ACRE HARVESTED 

BY THE EON METHOD ON TERRACE AND OLD 
OOLLDVIAL SOILS 

Soli 
No, I 

Harrest Sam>le Nuaeber In Pounds 
5 ^3 U "" 5 Total 

Row 
Width 

—fscr 

SVaetion 
of an Acre 

Harrested 

123 1(8.5 1(8.3 1(2.8 1(0,5 15.0 56.5 261.6 38 in, •0327 

100* 32,0 33.0 32.0 1(2.0 37.0 Jb6«o 265.0 1(0 in, ,0350 

71 1(3.0 1}0,0 hk»0 1(3.0 k$»0 1(0,0 255.0 1(0 in, •03M( 

U3^ Two 62 ft, rows 82,0 1(2 in, ,0100 

7 53.0 60,0 68,0 53.0 70.0 38,0 31(2.0 1(0 in, 

85 55.0 50.0 1(6,0 52,0 1(3.0 51.0 297.0 30 in, •0258 

29 21,0 1(6,0 22,0 30,0 1(2.0 30,0 199.0 1(2 in, ,0360 

77 3U*0 30,5 30,0 36,0 33.0 31.0 19l(.5 1(2 in, ,0360 

109 26,0 23.0 10,0 26,0 15.0 26,0 126,0 1(2 in, •0360 

31 9,0 20,0 28,0 22,0 2l(.0 15.0 118,0 1(2 in. •0360 

1 31.0 U.O 30,0 30,0 27.0 39.0 200,0 1(8 in, •01(13 

105 13,0 11,0 5,0 20,0 12,0 23.0 8k,0 37 in, •0320 

25 e o e 0 e e 109.0 1(2 in. •0360 

*Had 7 subsasq^les 65* 5" in length. No. 7 weighed 1(3,0 pounds, 

^Two 62* rows were harvested, 

^ata were not obtained for eaoh harvest e«iq;>3«» 



 

OORN YIELD DATA SHOWIMQ HARVEST SAMPLE WEIGHTS, TOTAL 
WEICHT OF THE HARVEST SAMPLES FRO!EAOT PLOT, ROW 

WIDTH, AND TOTAL ERAOTION OF AN ACJRE HARVESTED 
BY THE ROW METHOD ON UPLAND AND raRRACB 
SOILS PREDOMINATELY ON C AND D SLOPES 

Total 

Fraction 

Soli Haxrest Saaple Roaber In Poaads Row of an Acre 

No, 1 2 k 5 6 Total Width Harrested3 

75 57*6 55.7 62.9 56.U 6l.U 53.9 3U7.9 1*2 In. .0360 

55 35.5 U5.b 35.5 L2.6 li2.6 27.5 229.1 liO in. .031(14 

111 5k.8 36.6 ii3.9 J^.7 iO»k 39.6 261.0 UO in. .03104 

87 33.6 27.5 U3.9 37.9 1(0.3 31.7 21L.9 U2 in. .0360 

27.8 2U.3 31.7 30.2 23.H 17li.6 U2 in. •03603 32.2 

53 22.1 52.1 23.1 39.0 38.U 22.2 196.9 k2 in. .0360 

21 e a a a a a 19ii.O hZ in. .0360 

65 36.1 22.5 17.9 25.6 12.8 25.6 mo.5 1(2 in. .0360 

a a a a ' a a 183.0 1}2 in. .0360 

39 39.8 35.9 25.0 20.5 26.5 23.8 171.5 hi in. .0360 

38 15.2 27.2 30.7 27.3 26.6 2li.6 151.8 hZ in. •0360 

35 22.1 18.7 23.3 26.0 22.5 26.6 139.2 UO in. •03IO4 

115 15.0 17.0 17.0 U.O 13.0 16.0 89.0 39 in. .0336 

17 25.0 30.0 23.0 22.0 25.0 28.0 153.0 1|8 in. .0360 

99 10.9 18.8 llt.7 a.o 13.9 16.3 95.6 k2 in. .0360 

69 Ili.O 7.5 9.0 1U.5 9^ 20.7 75.1 k3 in. .0370 

73 3.5 8.8 8.8 16.8 18.0 9.0 61t.9 U3 in. .0370 

13 10.0 9.0 12.0 8.0 8.0 11.0 58.0 U2 in. .0360 

«•!>• not obiftinsd Ibr eaoh sanple harvest* 
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BXAMPLE OF THE CALCUIATIOH OF HEM PER ACRE fSCB 
THE HARVEST SAHPIES OF SOIL NUMBER 67 

1. Total fiald weight of harreet sanples 21i4*9 po\uida* 

2, Conrersion of pounds to grams * 12*2 pounds x grans per 

pound » $0^33*92 grass* 

3* Laiboratorr weight of the moisture acmple «• U«33^ grams. 

Moisture by Steinlite•XO«li per cent* 

k2** X5* 6-75' rows 1^2 inches apart » 6 x 75* *^ ••O36 acre* 

n i ^ 

6. (a) •5»969 pounds per sore 

76 pf&'^^usWl' *®"* 
7* To express 65*3 bushels per aare as bushels per aere at 15*5}( 

moisture the following ealeulatlons are madea 

laboratory weight h336 grams _ oc « _ 1*00 * .IGh _ o^aa 
field weight * .Blig ^ 

are 71 bushels per asre* 
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KBMI AMOUnrS 07 JOTROCSlIf POTASH, AHB FHOSFBCSO0S 
APPLIED TO THE SOIL OROUPS 

(Manure appllcationa vere gii«n fiTe pounds 
of nitrogen benefit per ton of nanure) 

Applied 
a in 

ponnds/A 

Applied 
K2O in 
pounds/A 

Applied 
P2O5 in 
pounds/A 

BottonXaad 70 41 43 

Terraoe 72 43 69 

Follertoa 37 32 32 

Dmmj, Deoatnr, Caebarland 51 38 38 

M ; 

K .t . 
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