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GHAPTIH I 

fHE FROBLOf iXS DlFIlil'IZOliS QP 7EBIIS ITSED 

fme th« pMt years Beaderson Coontisr has been recognised 

at om of the problen coontiea in fMUMwaee, United natnral and 

financial resonrcea lunre eonbined to create a chronic ai'taation of low 

incotts for nany fam«ra of thia county. Propoaala lunre been nade lAich 

attenpt to aolre the prbblena in iesderaon Coonty. Tbia thesis deals 

nith the physical relationships ti^on which solati<ms to the agricoltural 

problMs of any coimty most be based. 

Zhe Problem 

gtatenent of the problem 

The major physical resonrees of the county are its soils. The 

main objeetire was to determine for yarious models the prodactirLty of 

these soils for the major crops. The first step was to detemiiie how 

^e soils were being used and their total production at the present time.^ 

The second step was to find out if total production of crqps in the 

eeunty could be increased by using the soils in a different manner in 

seyeral models. The final step was to determine whether the gains in 

total production associated with changes in the sUocaticm of soil 

resourees were justified considering the addition of physical Ispnts 

aecssssxy to reallocate the aoil resonrcea where additiona are necessary. 

crop yeari infra. Ohiptsr If. 



2 

Hbra ImoA liiieii is prsssnUy in cotton is rsalloentsd 

SQsrbeAQSf no aajor ispata ore necosssry. Howsrsr* idien forest or 

gullied land is reallooated to crops, major isputs for land clearance, 

drainage, etc. are necessary before lite reallocation can be made. 

Ihe ratio of production diange to aereage cbaoge was used to determine 

the final st^. 

lBS>ertaace of the study 

At least three goremBwaial agencies ure at the jnresent time 

consideritig rarioas proposals relatiiv to the solutioa of the lew ineem 
2 

problem of farmers of Benderson County* Ihe inforaatloa en the physical 

resources and their productive potentialities aagr serre as the basis for 

these and other plans which nagr be adopted, this stud^ has combined 

serersl approadtes for estimating tha {urodnctiTe cspscitgr of ths eonn^. 

the method used by the author may be of value in slnllar stodies of 

problem counties. 

Definitions s»d Assuaptinis Used 

Definitions 

the following definitions wars idhpted tor this thsslJ from a 

JfWA publication.^ 

^Tennessee Valley Authorityi Uf Agricttltural Experiment Station, and 
Scdl Conaerration Service. 

^BSDA, Policy yad Procedure for Development of Batienal lyei^oCT
of Soil and WatCT tionservation WaifelngtonT^.C. pp. 10-11,13. 
Ittgust, 1$^^7. " 

i 
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Cropland, lAnd currently tilled including cropland harreated, 

trcp failure, iiiiwhiii fallow, idle cropland, cropland in corer crops 

or aoil-ijaprotrsaant crops iK>t harvested or pastured, rotation pasture, 

and cropland beiiig prepared for crops «r newly soedod crops. Included 

also is land producing haqr, T^etal>le8, fruits, and nuts including 

those grown on farms for h<Hie use. 

Forest. lands which are at least 10| stocked forest tress 

of any size and capable of producing tinber or other wood products, 

or eapsbls of exerting an influence on the water regime. Also included 

are lands from wAiich ths tress hanre been renewed after hawing bean 10^ 

stodnd and which hawe net been deweloped for other uae, 

Inwentcry land grew* Acreage reported by tlw use to idileh it 

is put, Cse to iddch land la put Is eonaldsred in a general manner 

Sttdi as cropland, pasture, forest, or ol^iier land. 

Other land. Famsteids and idle wildlife areas sad othmr srsas 

not classified Into cr^Luad, psstvre,forest, and Iroilt-vp end urban 

areas, 

Pastnrs, Land in grata or o^r long-term forage growth that 

is used primarily for grraing. Included in this category are grassland, 

nonforeated pasture, and other graali^ land with -Uw exception ef 

pasture in the crop rotation. It msy contain shade trees or scattered 

tiidasr tr—B with less than 10^ csnepy, but the principal plant cower 

is such as to identify its use primarily as permanent grasing land. 



I 
Ihe foUotrLaig definitions vere developed for nee in this thesis. 

Avsllsble other lsirf« Acreage incladed in the other land category 

vhieh MQT be used for agricultoral parposes (prodaction of crops). "Mb 

l«id is snited for nse as cropland^ pastnre^ and forest but is not 

presentlar in production nor is it being used for an economic purpose 

such as a roadway or a housing site. 

Soil management group. A groi^ of soils that are nearly 

in potential for agricultural use^ plant growth, and roaponso to eiaHlny 

troatment and management. Soils within timi soil msnagoment gzwp aro 

suited for aiadlar crops. 

Soil response group. A ooBMnatLon of soils idildi share soms 

common prqpejrty. Soils that rem)end similarly to glvon rates of fertlli*' 

zation on a given crop are grocped together. If on one soil, the yield 

is known for several ratas of fertilization, yields of the other soils 

of the groop may be Interpolated,^ 

Model. A system in idiich variable factors are fixed In one or 

more ways. 

Soil mapping unit. A portiffla of the lazvisoepe that has 

«diaracteristic8 and qualities and idiose limits sre fixed by precise 

definition. It is the unit about which the greateet nnsiber of preeisa 

statementa and predictions esn be made and is the basis for all 

ii^USDA, SCS, Soil SuTV^ Henderson County, fSEBsessee (miJseogriBhed
preliminary cojqr), pp. 30lia-310. 

i/sell,F.F. and i^inger, M. £• Conference H7-TFA personnel. Msy 19^9. 
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interpretlirft grov^ili^s of soils. 

Asamytions 

Hio following a88iug>tiona were oade for use in this thesis. 

Vhea soils ere (^lifted from one nse to siother, or iHiea mare lead is 

broBi^t into production, the ssersge cropping agrstis will rMMia the 
7 

ss»«. Ihe rate of fertilisation of crops doss not change whea bkhts 

asrss are hrought into produetloa. fear puxposes e£ oMparison one 

input of fwtiliser was used for each crop in each alternate model. 

Normally, different levels of fertilisation are used en differeat soils. 

All variables which affect the production of a specific crop are held 

constant idiile the soils in production are varied. in done te 

ascertain the effect on the total county production of a specific 

crop by bringing more acres of soil into production from the chief 

inventory land grotps. 

Increasing the total amount of acreage in production normally 

calls for inoreassd wsnsgement skills by the producers of the county. 

It is assumed that idien acres in production are es^anded, the manngemsnt 

skills neessssry to obtain the increase in prodnctlon are iaproved to 

the extent necessary to bring these acres into prc^uctioa. Such 

managemnrt skills wonld imaude knowledge of operating machinery to 

clear forests, drain marsdxes and swanpy sites, and harvest the iacressed 

production. 

^^SDA, Adadnistrator'a Memcrandum SCS~136 (Washington, D.C.i Mey, 1^58), 
p. 23. 

I/ihe pereentsgss of crops of total ecreage of crops as reported by 
Individual Farm arvsy, 1953* 



Analysis of 13ie Prdilsa 

Xbe first stqp la tbio staiStf of the productive potentialities 

of Sendersoa CounV wmi to consider the basic soil resources, fields 

of ti3ie major crops itt the cotmigr were detendjwd for each of the soil 

Mpplng ooits reported in the eoantgr. The yields were Inteepolated 

froai soil mapping units to soil reapoase groips. 

Ihe major laikt use of each individual mapping unit was determined 

by first combining -^se units into soil management groqps and then 

nsliig i^e landHOLBe data r^orted by capability unit in'Ow CenserTation<* 

8
Vasds Sarmy, the usual and the 1^57 production figures for the major 

cropa were detemdned from a survey tgr the Aoasssss Agricaltazal 

Itcperinent Station and tha Agricultural Eooaomics Branch of tho tSnnessee 

Talley Authority. 

Vext to be considered was the projected produetioa of major crops 

whwei tha soils wars ussd on ssversl different models, llw final atsp 

W88 to coopars per acre production and total production of oadi of the 

laod-uM models including the pressnt model, the objective of this 

analysis was to find out if production of the maj(»r crops could bs 

ineroasod aabstantial!^ by merely Shifting the soil resonrcos from one 

use to another in the alternate models. 

§/sarreisr conduetsd by SCS in Bsndsgraon County in 19^8. 



GHAPfER H 

BSIW#1EI ZISESIJO^ 

llie ttit to liiieh liad It put has bssn eonsidored in the 

literature orer the ra^e of recorded histozy. Man has tented to 

wurte asajr qoickljr the sell resources of a nevly settled region and 

then consider iduit to do with his nov deleted resources* She (me-

crop eoonosgr of agriculture in the south quickly depleted the soils 

of their natural productivity* Caidi crops were then ihifted to 

soils idiich were not suited to intensive use, resulting in accelerated 

eroi^n iftiiOh quickly turned sens of the uplands into ̂ rast gullied 

areas* Ihe stripping of the iplands of their nstural cover of trees 

also created a nere severe flooding hassjrd* 

Ihese cenditione resnlted in studies to detendae diat could 

he done to make use of the new depleted sudl resources throuq^out the 

IMted States* the creation of the Sannsssee Talley Authority was a 

priae factor in the exnalnatioa of the soils of oertaia states* Such 

a study was carried on in Baywood County, I* 0* during 19i(S and 19k9»^ 
The Haywood County study had two ob;]ective8* the first was the 

classification of farms in the county into groups having eosaum problaas 

and opportnnitiAS and detexnining their relative iq;>ortanee* the 

second was to analyse present and alternative lystess of faanning to 

determine desirahle long-time kystass for major farm groups and the 

2/sarth CaroHim Agr* Sap. Sta. and Ext. Ser*, fenaeseee Talley 
Authority, and BSSA, '^laasificatlon and Analysis of Farms, Sgyvped 
County, M* C. (Preliminary Report). 19lt9* 
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adjostras&t problems innrolTed. Ihe enelyais mts done to aid etato 

and federal ageneiee In deaigning m»z« effectire prograaa of 

aaaiatliig farmers In woidciag oat ieqproved farm plane* 

Bie fame Here elaasified according to ̂ leir soil resoarcea, 

aiae of farm, and type of farming. Oie major soil associations 

were need to classify- Mm soil resources* £ach soil association 

was subogrocqped according to tlw percentage of cpsra land occopied 

bgr soils soitable for use in abort rotations. Zfaw measure of siae 

was the nnnber of acres of open land. Ibe major types of farming 

were! tobacco apecialtyi general, dairyt lireetock (no tobacco), and 

family liwing. 

The sise of farm and tlHfM of farming were determinad by infcmsa* 

tlon obtained from the Sktrean of the Censns, fen or twelve farms 

rq^resentativs of eadi aiaa grois^ were studied in the field. A ease 

farm representative of each iaportant grotip waa etudied in detail md 

its present organisation and operation presented in detail. Alterna-

tire ways that offered the possibility of greater income under 

resource-conserving gystems ef fandng were also presented. Xnooms 

poeelbilltiss were estimated for ceeh alternative ayetem on the buie 

of two levels of prices end costs, those of ipli5 and of X9hP» Vet 

inccMBes under both price levela were estimated on the basis of the 

same (fairly hi^) level of production praetiees. 

The if>proadi -taken in the Raywood Coun-^ atud^ was to focus 

ratihsr definitely on the problems end possibilities of individual 

farms as reprosentative of the kinds of adjustamnts that -were desirable 
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within tlwir fam gMupa. Brief attentioa naa giwen to the angirefate 

effeota of these adjnatnenta on the agricoltore of the eountgr if tlHQr 

had been pat into effect. 

Farma were classified in groig>a on the basis of three major 

chaxecteristicst (X) aoil aaaociatlon,(2) percentage of open land 

in "good" soil, and (3) alse of fammi in terns of nodMnr of scares of 

open land. "Oood" soils were those enitable for ose in short rotations* 

Ihey were deriyed chiefljr £rom allttvium or coUotIub occiq^ylng the 

saoetiMnr slopes (less than 15%)t were relatively fertile and were 

adipted to the prodnetion of a wide Tarlety of crops.10 

It was estimated that if the snggested land*ase adjustments were 

adopted by the farmers^ duuagos from the prescmt ose woold be small in 

terms of the acre«i^ involyed. Crcpland would increase by 1,5% sad 

open psraansnt pasture by 3*5^* Ihe added cropland would come from 

permanent pasture suited to ercpping in systematic rotations wli^ ths 

use of in>oper conservation measures. Pasture area would be enlaz^ed 

by clearing small areas oS farm woodland. j9om areas of stsop^ eroded 

pasture land would be reforested, but these would not cmq»ensate f«r 

the woodland cleared for pasture. Total production of pas^tre would 

imerease «s a result of grsater carrying ospacity. It was further 

estimated that the srerage acre of improved permanent pastuare could 

produce about twice as many units of animal products as an average acre 

of present pasture. 

The acreage of corn for grain and silage would decrease T%for 

JS/lbld.. pp. 1, 6-7, 91-93* 

https://crops.10
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the eotrnt^*, bat the prodaotion woaH irwreeee. Arerege Inereeeei of 

30% in yield smkp aere eould aore then coq^neete for acreage redtaotiona, 

fiqr asreage eoold be increaaed Igj 9ia additional aoz^age aonld 

cone fron land nhifted oat of com production^ aaing previoualy idle 

crqpland, inereaaic^ doable'>»^ping« and the small iiuavaae in total 

en^land ama. An average yield increase of 7$% would result froa 

increasing 'Uie aox^Mige of alfalfa and the adoption of better production 

practices for all hqy eropa. 

Ihe ffispanded production of hqr and pastors would furthar aepport 

acre beef and dairy- cattle* Beef cattle would predominate daring an 

adjus^nt period iddle dairy cattle would become more numnrous aa the 

MOicet for daiiy products inertaaed* On large farms having little 

crqkland and large areas of mountain pasturef the beef cat-^e entezpriae 

would eontinus to be jjportant* She imggeated farm adjustmenta would 

H 
not affect hog production* 

Woodland contributed a minor proportion of the to-tal farm income* 

She average tiad>er yields were low, averaging 128 board feet on 11 ease 

farms* Over>otttti](% and graaing were the primary reasens for low yield, 

Qrasing livestock was a common practice* Woodland graaing and timber 
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production in the same area waa Mid to be incospatible* Woodland 

improvement waa not possible while graaing continued. Avnrage annual 

timber yielda per acre would be ioGreased by 300^ under simple 

qratematie Buuaagement* 

^2/lbid,, pp* 8l'^2* 

iS/lbid*, p. 8$. 
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A Itz^ouse stuffy of a rogloQ 9uch. as a eoaaly requins definite 

methods and procedures for determining groisps or classes of farms 

hawing similar land use suitabilities and managmwnt requirements* 

Osgood (11) reported on the measures and procedures devised by the 
ftennessee Talley Authoritgr and Mississippi State Ohlversity for use In 

their test-demonstration farm program In 19?1, Methodology was developed 

for (1) using the most accurate and eonpleto information available in 

drawing an efficient representative sanple of farms within a soils and 

type of farming area,(2) classifying the soils of the farms In a 

qystem based on relative use suitabilities, and (3) using the system as 

« basis for grouping farms In a land quality-farm slee classification. 

Kind of land and size of farm were the two fact^s selected as 

the foundation elements within which classes of farms with most 

ad^ted land uses and management requirements could be developed, 

land (cropland plus open pasture) was used to determli» the else of a 

farm. Soils were measured qualitatively by dwracterlstics such as 

drainage, depth of top toll, texture, use suitabilities, and by the 

combinations these djaracterlstice. Qualitative differences la 

of ̂ e different farms then appeared as differences la proportions of 

the same soils, these were differences In area of the vazlous sections 

of the sane underlying pattern or order In which the various soils 

tended to occur in relation to eadbi o^r and to other Ideitlflable 

features of the landscipe. Olasslflcatioa of land was based on the 

pattern as a natural model constructed of all soils in the area in terms 

cxf acreages In the various sections of the pattern. Variations in 
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Itda^ted practieea on Individaal fartas ver* analysod in teraui of oeottzreiwo 

tad axtant of tho Tarioot saetloiui of the aoil pattom on tlM farns* 

Ihe area etndled included the vpper coastal plain soils of Alcom, 

Prentlstt, and Tli^ofldngo countiea. firo-thirda of the 600,000 acres sere 

iroodlanda, four-fifths of liiich vere on fams. The tqpogrq^ was hillf 

to gently sloping, and rarled in elevation from IjOO to 600 feet above 

•ea level. Cotton and com accounted for nearly 90$ cf the acreage used 

for crops. The erosive nature of -fiie soils, rugged topogmphy, heavy 

rainfall, hifi^ tai^ratures, and the high proportLoa of intertilled crops 

oroated a severe soil erosion probleai. 

There was a tendency for famers to use sinilar soils for similar 

purposes* These tendencies were based on long-continued trial-and-error 

eaqpezdences of the farmers in finding uses giving the highest net returns 

from tile different kinds of land* Eadi use tended toward a definite 

poaition in relation to each of the other major nses and continued re-

cuirrence of the different uses on the various kinds of land aado tiia 

land use pattern of the area. 

The wettest, most poorly drained soils of the throe county area 

were need for hardwood tiaher production. SUih^t^ better drained soils 

subject to overflow cr toe wot for cultivation were used for pemanmt 

pastures. The slightly iMtter-drained soils,free from overflow and dry 

enen^ for cultivation during tiiort pariods in tiio drier parts of the 

year, were used for hay production. 

Soils that were sufficiently drained and free from overflow so as 

to permit regular cultivation and plant grovtii over a season long enough 
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for corn productloa^ bat oixlch vero too vet for cotton were gei^ralljr 

oMd for corn. Still better drained soila vhich had the elcfie and 

iap aoil necessary to be eeitabXe for caltivation were used for cotton. 

Ihe tendency toward ase of drained soils for cotton ̂ eduction in-

ereesed as drainage increased. Soils that were too dry, eroded^ or 

irregolar in topography for cotton ware nsed for pine and atxed piiw-

hardwood tisdjer productiLon. 

fhe ttost ia^portant change in land use was in ilie retam of the 

sandy hillsides to pines end aiaced hardwoods as cotton pro<tiction beeaas 

unprofitable. Changes vwre al«» occarriog mx sisable acreages in the 

fExtension of pasture^ hay, and com into the wet hardwood areas throu^ 

land clearing ttid drainage. Use latter Outage was United by the anoont 

of acreage suitable for such clearing and drainage, and hy the eonnter-

acting influence of uu& settling in drainage ditdiea on soils with 

little slope. 

fhe soila were classified into aec-nanageaent groups, and wi 

atlHHipt Bade to place in each group, soils suitable for siiailar uses and 

having siffiilar oumageiaent problems reqairements. Economic use 

suitability was set up as the major criterion in detearninatlon of grouplage. 

Relative suitability for the different uses as det«r»lned by net returns 

s&der nomsl production conditions end prices was set as the major crltariOB 

in detendning the order or place of ii^viduel aoil conditions. A 

ecntiaaoas list was based on the soil pattern as reflected by the land use 

pattern. Biis was called the "land use pettam scale". Ihe list of soils 
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laclttded all soil conditions or conbinations of soil type, slope, and 

degree of erosion that were included in the soil sorrey n^ort oi that 

area. Oie list ranged froa the nost poorly drained soils(Hhh silt 

leaa), xepresented by the wet side of the bottomland hardwoods soils, 

to the nost exeessiwely drained (Ooin fine aandy loan F alope 3 n'oslen) 

soila, at the most inigged edge of the pine-hardwood aeetlon. 

In tenui of aoil erosion, the order was a rathw gradnal warla-

tion,fron soils oxer which the rate of watez^flow was too slow for andli 

soil nofsaent, threoi^ those with deposits from erosion of other Boils| 

to thoM with noderate to eacoeasiTe erosion. In t«ras of soil teoctiire, 

the finer teixtured eoils containing silt and clay were down the scale, 

idille the coareer, sandier soils were cp the scale. Pan layers in the 

B esnsed the soil to be placed farther down the scale in the wet end, 

while in the eacceasiTely-drained end of the scale, these restrictions 

to watsr gurrenant eraaed plae«Mnt of the soila farther up the scale. 

Pans made wet soils wetter and dry soils drier. Restive econonle ase 

snitsbilitjr was the final determinant of placement of each soil condition 

or mapping unit in the scale. 

This scale proxlded a base for equilibritm use of the different 

•oils, given a price situation. Bnifomity in the gradual change cf 

toils with position in the seale gave a base for similar uniformity in 

patterns of adjastaents of other factors and practicea to these soils. 

For exaaple, planting dates of com ranged gradually from April 10 for 

tha sandy# exeeesively drained soils to about June liO for soila at the 

L^. ..m: V. -



WBt end of the rnsge orer iMch oorn is growa* Froblens in determiiis 

adjttstnents of orbher factors to the varLous soils as arranged in the 

land use pattern scale were separated into aignlficantly different 

related gronps, specifically defined, and reduced to nanageable nnmbers 

thjroQ^ sanpling at systematically selected interrals along the scale. 

Prodactivi^ was considered only in relation to a specific use, 

and the productivity for that use was considered in relation to pro 

ductivity for other ma^r uses set oat as hases for tdie land use pattern 

scale. 3he scale ratings were based on the use to which the soil was 

put and its relative productivity in that use rather than on the problwas 

or Inquired aanagttsent practices that were associated with the use and 

productiviiy of the soil* An organised list of 9S soil conditions was 

made (11). 

The sinplex method of the linear programming technique was used 

during the decade of Ihe 1950*8 to determine crop production progrms 

which w(»tld maximise total profit for different soil areas and levels 

of resource owasrahip (5)• Xn Iowa, Boiden and Heady carried en an 

analysis in idiich an optimm (revenue maximising) crop program was 

determiasd for lit main aoil associations. Six resource quantities were 

considered for each soil association, and the analysis was r^eated for 

a second price period} in all, 168 situations were considered. Only one 

combination of resource inputs per tmLt of product was considered for 

each crop and Moh area. Ihe lack of yield data made necessary <»ily eae 

combinaticn of resource iapnts per unit of product even thou^ the 

simplex method of analysis iMided Itself to the coneideration of several. 
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eomblnations of resource inputs per unit. 

Ihe sijqplex anslfsis substsntieted the hypothesis that the 

optisna plan will differ fron farm to farm, eren on the saae soil type, 

if the quantity of resources arallable for production is different, fhe 

optimum plan Taried among areas due to relatiTe differences in crop 

yields. Ihe optimum production plan of one period may be less farorable 

in another price period because of changes in price ratios oeer tine, 

the second price period vas considered to demonstrate the videst yaria-

tion in relatiye erop prices during recent years. 

Ihe findings of the study were demonstrated by the results obtained 

in Lcgan Township. When capital was severely limited, com and flax 

were found to be the most profitable combination of crops for part of the 

land {191ji&-$2 average price levels) while part of the acreage mua not 

planted. As the quantiV available capital vas increased, part the 

unused acreage and part of the flax acreage ware planted to com. Ihe 

moat renunsrative use of resources with unlimited capital was found in the 

production of com exclusively. 3he use of 19ltl>Uli price mtioe (oats and 

soybeans wxre relatively higher priced in l^ltl-iiii than com coapared to 

19U8-52) caused soybeens to be included in the optimum plan in only erne 

area, Waihington Tewnddp. The inclusion of seybeaae was associated 

with low available capital. Soybeans were replaced by corn as tha capital 

quantity was increased in spite of the favorable price of saybeans. 

The allocation of resources between pasture improvement and other 

opportunities on individual farms was investigated in Iowa in 1956(10). 
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The ̂ tlmoA inrestnent in pastors InproTSissnt froa ths ispset of the 

farm as a shole vas studied in the southern pasture area of leva. Sis 

supply of eadi resource was taken into aeeount as well as a nuaher at 

alternative uses for the resources. Four cropping slternatives, four 

systems of isproving permanent pastures^ three -^es of beef-feeding 

enterprisesy both spring- and fall-farrowed hogs, a beef cow-calf 

enterprise, a sni^lemetttaxy farm laying flock and renting out of un-

ii^roved pasture were considered as possible inrestment alternatives. 

The eptimam farm plan was selected from the alternatives for eabh of 

several resource situations by applying the linear programning technique. 

The farm situation used as the basis of the stu^ was a farm 

sise of 160 acres which consisted of 110 acres of cropland, 38 acres at 

permanent pasture, and 12 acres of idle land, roadways, and farmstead. 

The fan had actequate machinexy and cjrqp storage facilitLee for the crop 

program. Six cipitaQ. levels snd three labor levels made up the resource 

situatioMr. The capital levels nre—$1,000, $2,000, $1^,000, $8,000, 

$16,000, and unlimited capital. The labor supply levels were—260 man-

hours from the operator alone per mnthf operator 260 hours plus I30 

nan-houra from fausUy in June, July, and Augostf amd unlimited labor 

anpiOy. 

Intrestment in permanent pasture inprovmnent was consietent with 

the objectives of maxisisiog farm profits if the resources were available 

to invest in enterprises that could use &e increased production of 

paslnre foraige sad if alternatives mmre profitable than those enterprises 

using pernsasat pasture were fully e:xploited. Fsm profits would haoro 
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b»en greater if the per«aneiit paatore had beea left anlraprored and the 

reaooroea need la eome other altematire tmleaa the ahenre tao condltioiHi 

vere net* 

spring aad fall hog enterprlaea brou^t a higher z>etam oa eipital 

thaa magr of ̂ e beef entezprieea. H^a Inroqght a lower retom per aan<* 

hour of labor than the beef mitefpriaea. Uhere thwre waa an abandawe 

of labor» the beef entexpriaea aero onable to conqpete with the hoga for 

arailahLe coital. Ihe reault waa that peraaaent paatore vent nmiaed or 

vaa rented oat* 

no beef-feeding nterpriaea aaing permanent paatore provided an 

opportanitf for talcing advantage of a large aapply of capital with a 

United labor wapply* fhe beef-feeding enterprlaea expanded aa the iopply 

of capital beeana nore abundant relative to the snspplar of labor, then 

the permanent paatore vaa r«iovated to provide paatore forage for the 

tncreaaed nomber of animala in the program. 

Farm profits vere sacrificed bijr restricting the slae of the hog 

enterprlaea. 

Idle land vaa appraised in Potter Countgr# Pa* (6). In the nerUi-

eaatf large areas of land once farmed have passed into lew-valoojp eecond-

grovth forests for lack of planned oae. the objectives vere to ̂ temliie 

for a r^reaentativo coontF in the ippalacMan Mountain region of 

Ponnagrlvania the extent of idle land and its ovnerahipi the prodoetLve 

qoalltiea of idle land aa coaparad vith agrlcoltoral and forest land la 

the sane areaj and the feaaibili-fy of using idle land for some productive 

purpose either bgr its present ovnera or hgr sooietsr in genaral* 
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In 19$}, In Potter CMSty, Idle lend exceeded i|0j,CX}0 aeres» an 

equivalent to^of tbe cropland in the coontp the eaae year. 

Idle land vaa widespread anong all claeaes, bat was noet connoa on 

propertiee ocetqpied by part-tim and nonfarm faailies. fhe najerity 

of eoamereial fanaers had mgative labor incomes in 195U after allowaaee 

for production costs, depreciation, and returns on inreataeat, Ihe rais;e 

of average incomes for 19$h vas $600 for elderly and retired fonilies to 

$3,600 for off-^arm workers in Potter Cooaty* 

Inadequate eise was a cause of low income on many commercial farms* 

Additlcm of an aero of cropland on Ihoso farms could zniso not farm incMs 

by $25* Improved management and greats use of cMplmMntary resoureoa 

were other ways of increasing farm income* Poor quality was not the 

primary reason for idle land on nmfarm properties. Off-farm work was 

the prevalent reason* Idle land was found on Hit. coH lypes idiich cut 

throes^ all ranges of soil productivity idtidh would bring a wide rai«o of 

returns if added to existLng farm units. Fifty percent of the idle land 

of Potter County was found suited to crop pzoductioni on the other hand, 

a considerable acreage of land used for crcps did not appear suited to 

crop prodactlon* 

Low land values were a reflection of the general lack cf agri-

eultural prosperity* Ihis was the basic reason wby persons idto wore not 

fsrmer«oriented had been able to acquire a large part of the land area 

of ihn county* Sbese people were primazdly intes^sted in the land for 

rosldontiel, tiniber, or other nonfarm purpose* 
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An evaluation of farns tjr farn income groups ahoiied that 

the haaic factor in dotoxtainiag farm income was acreage of cropland (6), 

A 1^ incz>ease in the acreage of land in crops mas associated nith an 

imnreaae in net incMae of almost 3^* Gains in income on larger farms 

from additional lands mas greater than on smaller farm beeiase of 

hiid^er management level and the use of ocmplementarsr resources. Ihe 

assttoptions zHi^arding added inecme from additional land vere that(1) 

the cropland added would he of a similar qnalilgr to cropland already 

in prodnetion md (2) that production te^miques and level of manage* 

ment would he similar to tfaeae prevailing on fanm that had positive 

income. 

Soil conservation and liprevmmMBit practices were evaluated eeonomi. 

calljr in western Iowa (8). Conservation practices differed in effects on 

yleld^ ability to control erosion, and costs of adoption* SoU losaM 

were larger under a oaidi*grain system ef farming than under a livestock 

farming system. Iterracee controlled eroidm mst effectivejy w^en used 

with a livestock system of faxmli^ and a rotation that eontained meadow* 

During the deea^ of the 1^0's, maqy counties in Virginia were 

elassified hy land use and ownership. Patterson and Falton (12) studied 

Wasihisgton County, Virginia, fhe elassifieation of farm properties was 

based on Ihe normal earning opportunity of preperties in their present 

condition. Seven classes were delimsted. Properties in the different 

classes were intumixed throaghont the county. Factors considered in the 

classification were**8oil,(^msmnity developmsat, slue of property 

biiiXdii^ isprovsmentSt ^ farms were ths largest, other 

things being equal. Host cf the farm land was used for livestock fsrming 
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)MMif e*ttle, dairy cattle, or sheep. Of all farm land, ^0^ of the 

ovfasrahlp mas in pastnre and hay. Forest accounted for y^% cf the 

acreage of the countgr (127,SOO aeret). Of the total farm properties 

in the county, ware part-time. I&e total of the better-then-

average properties mas 3^.1^, uhile the total of amb-maxginal farms 

vaa 1$%, 

Baren (8) reported <m the land resources of Fluranna County, Ta, 

Ihree-fifths of the total land lurea m:100,000 acres were suited for 

cx^s. An additional one-fifth (10,000 aorea} could produce permanent 

pasture. Goiqplete deTelofment of the land reaoureea of the county 

required that veoda or brush be cleared from two-^iirds of the land, 

Ox^fourth of the acreage in crqpe and one-eighth of that in pastorea 

would need to be Shifted to mcnw convenient ueea. 

Edsting crop and pasture fields needed enlargement in order to 

develop the better situated aoils, efficiently utilise farm madainexyi 

and re<!te«a the coat of eroaion ecsitrol. Futura value of the tiiaber 

crop waa Aq[»«daat upon inereaaad fire prot»etion, selective catting, 

and removal of undesirable trees. Ihm cost of eooplete clearing and 

atuaping of addltioixal land at 1956 prices would eaount to $75 to $100 

per acre. 

Of the 2,500 privately owned properties in the eouaty, it was 

estimated that 350 could be developed into large-scale farmsi iMle 

without additional conaolidation the remaining 2,000 units could be 

developed for part-tine fazming or residential puxpoaea. Ihidi of tha 

capital required for expansion of farming would have to eons from 

sources outside the county. 
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In 19$k» * son Aod Ivul ose sorr^ was conducted in several 

townships in northern ttLchigan (15)• A siwilar stuffy in 1927 eorered 

Kaskaidce County, Ihe oujor land use changes in agricultural portions 

of tbs tri-towntiiip eoanmnity between 1927 and 19Sk were an inerease 

in tillable pasture (1U,8^}, a decrease in idle or abandoaed grasslaild 

« decrease in nontillable pasture (6«9^^ and an inerease of 

idle or abandoned brushland (7.5^* 

Between 1929 and I9k9f the average farm else increased from 16U 

acres to 205 acres) the family sised fwm naz^edly increased during 

this period. Ihe small acreages of organic soils ̂ ch were cropped 

in 1927 reverted to forest by 1^5k* ^th tism^ the land use treads 

in sdjos^nts on the different soil groups differed appreciably. 

Pas-tore land increased on the ndneral soils indicative of a ̂ hift toward 

livestock enterprises. Xhere was an increase in forest land on the 

sandiest soil groig)^ while additional clearing of forest was dons m 

the finest textured mineral soils. The aggregate of cropland and pasture 

increased on all niaeral soils at the soq^ase of idle, ebaadened, or 

forest land) however, Ihey both decreeaed on organic soils. 

The percentage of the land used for eropland decreased with 

increasing dope gradients above 6% within eadh eoil management group. 

The percentages in forest Increased with increase of slope gradients. 

Kore of a given slope clsse was uwd for cropland on the less sanfy soil 

group than on Ihe more saafy soil group. 

A further report on Potter Coun-ty, Pa. was issued in 1959 (7)* 

The costs and returns involved in using idle land for cropland, pasture, 
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and fore0tx7 if«re ealentatad tw isbe oondltinsf and atkillf that pro-

vailed in Potter Counter. Ihe aoilo found on idle land were olaasified 

tgr aoil prodnetivitr ratinge as^ eoil nanagemeirt groi;^8. 

Crop productivi^ ratisga rwiging froa 100 to 0 were aaaigned 

to all eoila in the eonaty feead <»i idle land laaaed cm the land'e 

iidierent <diaracteriatic8 and crop yielde. One geimral prodoctivitsr 

rating for harveeted orepa vaa developed and in addition^ nine apecialised 

prodnctivitr ratinge weire prepared| five ioe najor agricoltojrel cropa 

and four for najjor lypea of foreat production. 

ihe Uh soils found on idle land Here classified into 16 aanage-

nent grocgm hased on d^th. Slope, drainage, and stordnessj 3$ of the 

soils had serious liadtatlons for crop production, the other 79 ware 

•emndiat better, but differed iddely in natural characteristics. The 

idle acreage was sell dtstributed aaong the 16 groc^s. The 16 soil 

managenant groups vare based on a claasificatloa prepared bgr the Soil 

Conservation Service in connection with the soil surrey ef Potter County. 

Qeneralised and specific crop productivity ratings were nade for the 16 

SHUiagensiit groips and for the llh soils on uhich idle land vas found. 

The authore concluded that the use of Idle land for cropland or 

pasture is pronising for farm enlargenent or replacenent of poorer lands. 

Ths developnent of new farms from idle land was not eonsidmred premising. 

Forost maaagomsnt was premising for owners idho had considerable tine and 

cq^ital. There were certain foreat uaee which could be uadwrtakna ly 

these whose tins and cipital were limited. 
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METBDBS ANB FROCEDORES AHD S08SCB8 OP BATA 

Soil Sarrej Report 

yQaorically arranteed legei^ 

HbB eon|»l«te lAgond of tlio aoll aanplRg milta la Soadoriaa 

Countgr ragpreioatB the prlnizy eooree of data concerolag the v<nt? and 

oactoat of the aaf^ing units found la the county*^ Having ̂ r>d>ol9 

are listed indlsldnally sith eattoat of aeroago sad are eonOxined into 

eoxTolated soil napping units, Ihe correlated soil naae is that used 

in the actual soil surver report of the county. Bie capability unit 

is given for each correlated soil 

Approximate acreage of soils 

This report lists hy ewrelated sMfping unit and espabili^ unit 

the spproxiiaate acreage of all the soils of the county.^ It is the 
correlated napping units for shich yields are sstinated at ssTsril 3mls 

of fertilisation. 

Soil gtgrey report 

InfomatLon of a gMural and ipecifie nature coacendi^ the aoils 

of the eouoty ie contained in this report.^ Xa «dditioa to describing 

^^Sease^ £• C.f Breinig^ C. B. Xunericallsr arraz^ed legend^ Henders<ni 
County^ Tonn. January 22, 1958* 

IVbsda, SC3 Soil Swtiy B^ort, Benderson County, Tbnn. I^^elinlnary 
Ihport. 

H/lbld. 
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th« itoils, a brief aeetioa is defotetf te eeolegicel eoofdiiioas, aad 

the tgrpee of i^ricol'torel entexprieoe eexried on in the county# Bie 

eetioeted yields j>er sere of the principal crops under tso levels of 

management for all of the eorrelatod nu^ping units is giren in the 

report. These yields sere the base yield figures idiich were used in 

interpolating the yields for semel levels of fertilisation within 

the soil response groins, 

XttdirLdoal Farm Surrey 

In the summer of 1558» a joint survey was eonducted of 105 of 

the farms of Benderson County by the ̂ onassee Agricultural B^porimeat 

Station ai^ the igrieultural Eeonomies Branch of the TbaaesMe ̂ blley 

Authority. TFA personnel latervieiied a randomly selected grotg» of 

farmers in the Siver watershed. The Agricultural Hxperiment 

Station interviewed a random staple of farmezw In the other aareas of 

the county. 

Detailed information omaeeming all facets of the operation of 

farms were included in the qnestioimaire which the interviewer filled 

out at the time he met with the IntervimMe, Information relating to 

kind, erbent, and use of soil rosonrces was extripolated from the 

questioimaires by the author, Lai^ use and yield data for crops, usual 

and 1957, were totalled ant a weighted average obtained for each 

Inventory liuid grotp and individual cxep. ^tal figures were multiplied 

by a factor of 10 to arrive at the county wide figorwi. 
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In addition to treating the 220 tarns conulatiT&Iy, the faraa 

weore divided into five groups classified according to the proportion 

of cleared land idd.eh fell in each of six soil groups, The soil groups 

sere based on a coablnatlon of IS land<Ks«pabili-ty units. 

Soil 

group one, gnits included sere IIe«l, IIe-2f Xlle-ly XIIe-»2. 

Ihese sre sell-drainsd upland or second bottom soils. All of tbese 

soils have a fraglpan at s depth of 20 to 30 inches cxc^t Xle-1.^^ 

Ibey sro nearly level to noderately sloping with slight to nodezmte 

ojrosion and are subject to moro severe erosion idien found on steeper 

slopes. Kest row crops eaa be grown en thsss soils, but idiould not be 

grown more than two years in succession. Com uy suffer tr&a. drought 

during s normal growing season, these soils req^md woU to fertUiJsa* 

tion. 

Group two. Units Incloded were Hw^l and IIXw-2. these sre 

somewhat poorly to moderately well-drained soils with vexy little or 

no erosion, th^ are subject to overflow. With proper drainage and 

management, these soils sre suited to continuous row crapping. Hoat 

crops ecmmonly grown in this area are suited to these soils. Cotton 

msy be late maturing during wet seasons. 

j^Infra. ippendix A for listing ofsoils idthin cspability units. 

^j/uefinition: dense and brittle pans or layers in soils that owe 
their hardneaa to extreme density txe eeopsetness. In USCA Yearbook of 
Agriculture, Soil. p. 758. 19^7. 
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Group three. Gnits included were IHw-l and IIIe-.3, IIlw-1 

soils are nearly lerel silly soils with fragipans at approicLaately two 

feet, fliqr are soaet^at poorly drained, low to fair in aoisture 

scpplying ci^aeily, and haws low natwal fertility. Ihe doainant problem 

is aoderately severe water exoeas idiile the secondazy problem is the 

moistore fragipan. IIIe»3 soils are gently sloping and sloping, weU* 

drained, de<9, with moderate natural fertility and good aolstuire 

supplying capacity. Ihe dcaiinant problem is moderate erosion. 

Group four. Units included were ITe*!, I7e*2, nre-3, and VIe-1. 

these are moderate to well drained upland or second bottom soils. Ihey 

may rary from moderately to severely eroded, and sloping to strongly 

sloping soils. I?e*2 has a fragipan at a depth of 20 to 30 inches. Ihess 

soils are best suited f(n> hay and pasture. Ih^ can be cultivated once 

in fire or six years uodsr special msnagsmsat practices. 

Group five. Unite included were IVw-1 and I7w-2. IVw-1 soils 

are flat or almost level poorly drained upland or terrace soils witii 

little or no erosion. These soils have siliy surfaces and pale yellow, 

finer textured subsoils over a fragipan or clay layer at li^ to 2k inches 

deep. Water moves slowly through the pan or clay liyer. These soils are 

vezy wet in winter and continue so until late spring. In wet seasons, 

crops tend to drown out in low placesi thsy are also drought in diy 

suHser months. Natural fertility 1* Xow and reaction is acid. 

ITw>2 soils are nearly level, somewhat poorly drained soils having 

little or no erosion. The brown surface is easily worked and is underlain 
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lifjr gr«2r or yellow sabsoile* They are sabject to orerflow and hare a 

water table* Crops drown oat In wet seasons^ eipeclally in low-

lying areas* Ihese soils are suitable for continuous cropping with 

prqper manageoent and drainage* 

Oroig> six* Units included are TIe*2, TIe-3> VIIe»l^ and VIIe-2» 

These are moderately to well-drained tplaud or second bot-ton soils* They 

are sloping to steeps and are severely eroded or aubjeet to severe erosion* 

Siese soils are suited only for permanent vegetation^ either pasture or 

trees—better protected if l^t in trees* VIIe-2 is gravelly with a low 

water-holding capacity* 

Farm groups 

The farms in the Individual Farm Surv^r were classified into 

five soil groups* The acreage in cleared land for soil grovgpa 1-5 waa 

HiM basis of the following farm gro^qp classification in percentages* 

Farm group one — $0% or more in 1 and/or 3* 
Farm group two — hp% or more in 2, 
Farm group three — less than 505 in 1^ 3, and It; or less 

than U3% in 2 and 5* 
Farm gro»9> four — 5o5 or more in li* 
Farm group five — 1|D5 or mcare in 5* 

Aggregate county data 

Aggregate acreage for the various categories of land use was 

calculated fz>on the individttal farm survey as follows* The totals for 

cropland, pasture, woodland, other land, and waste and gullied land for 

the 220 farsB were coqmted* This total was multiplied by a factor of 

10 to arrive at the afflpregate acreage of the county* The totals for the 
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iMoa-vMe grovpa were aleo Kultiplied Iqr e fftetor of 10 te arrlTe at 

the aggregate data for the coimty, 3he factor 10 wu aaed becaaee 

the indlrldoal farm earrcQr tued a raodes aaople of 1(^ of the fazw 

of tlw cottnly, 

fh» reported aereage of eaob crop aad the usual and lp57 total 

production of each crop for the eouirty in "Use aggregate was deterediMd 

as foUoNS* Totals of aereage for the fam flproups of the aajor crops 

ware ealoolated, and noltjlplied hgr 10 to give county or total faxw groip 

data. Weighted average yields ware calculated for each both uinisl 

and 1957 within the farm groi^>i. These yields wsrs amltlplied bf total 

acsreage to give both usual and total production for each farm group and 

for the county as a whole* 

Repreeentative wadianfaraw 

!Die following waa done for this thesis. Total acres operated by 

an indivldaal farner was the criterion need in determining the nedian 

sized fam in each of the five fern gro^s*1ft The final selection of the 

median farm for each grocp was buted on how closely the fam came to 

representir® average farm for its group in land-use characteristics* 

l^etailed soil maps wrere obtained for eawah of the nedian farms and each 

sedl mana^emant group was placed on an ovarliy to the map* The present 

use of the soils on the r^resentative farms was ahown on the fimt ovet^ 

lay and subsequent changee in the use of the soils were shown in ss^equent 

tables* Data c<Hieerning type and extent of crops found on the median far^ 

were taken from tho average farm of each farm grotq>. 

W 
—^Includes acres owned and acres rented. 
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Ifeedt Samgr 

Personnel Of Ifae Soil Oonserratlon Serrlee cerzyiag ont e national 

prograa ef dereloj^nt of an inventeay of soil and water coniwrration 

needs, surveyed Henderson Coun-ty daring 19$8«19 Hrenty land capability 

units were sub<classlfied into four inventory land groap8-~cr(9land, 

pasture, forest, and otber land. 

The following was done for this thesis. Within each capability 

unit, each ixrr«atoxy land groop was calculated as a percentage of the 

total acreage within that unit. These factors weire then multiplied by 

the total acreage of the cipability unit as reported in the soil surrey 

report* This nsthod resulted in the adjuetnent of the data of the 

eonserration neods eurrey to the actual acreage ae aupped by tbe aoil 

scientiets. The original 20 cepabiUty unite were expanded to 35 soil 

mansgOMnt gr^s so that the yields of the major crops could be estimated 

for each soil mani^enent group. 

The portion of other land staioh was not arailable for production 

of crops was determined by epplying a factor* It was calculated by 

dividing^total acreii^ of othnr land in the individual farm eurrey 

by the total other lend acreage of the eonserration needs survey. The 

two surreya defined other land differently. The other land of the 

individual faxns survey could not be used for production of crops lAile 

part of the other land of the eoaservation needs survey was available 

for production of crops. Therefcure the factor of 17J( was ealeulatod to 

SCS Preliminary Ccmservation Xeede Data, Henderson County, 
Tennessee, pp. 1-2. April 2^, 19$9« 
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detearnine ho« nueh of othor land areportod In tho eonservatlna 

neods mtxrey wut not avnUaiae. Uhla faetor wui applied to eadi soil 

Bi*nag«aeat «ad tlw resslt was mlytsraeted from the total other 

land for each tpi'dcqa to give available other land. 

Estiination cf fields 

Aesorotions 

&e yields estloated for the soil reapome groups wum tlsi 

engage eaqpwctable yields for a 10-year period with reasonable aanago* 

awnt skills. Rainfall was avsragsf the soils sere drained and 

protected frea overflow. Tield leaks wne considered beeanse fields 

are not planted 1CK}J( by famers, and tnm-rows and wet spots result 

in psrt ef each field net being used for production. Cultural practices 

were taken to be of good aanag«a»nt. 

On the basis ef previous ressereh^ the following assuaptlonB 

concerning availsMlity of nutrients inure made. She bettoa soil groups 

recdLved fairly unLferm rates of fertllisar by famsrs.^ Bottonland 

and soils su^ as f^yoon silt low were assuaed low in available potassium 

and available phoaphorous.' pB of the aoll was $,$ end required two 

tons of lime to increase it to 6.5| one ton of lime necessary for eaSh 

of tIT and 77k periKmnel including fisXl,F.F., 
M. S. ai^ Riggs, F. Kay, 19$9» 

^^Bell,F. F. Characteristics and Productive Capaeity of Orenada aniil 
Related Soils in Western Teimessee. Cipab. Ph.D. thesis, Iowa State 
College, ijwe, Iowa. pp.51-58• 1^6. 

22/.Ibid., pp. 26-27. 
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em'-haJI unit ixjcreMee ia pR,23 Tiro ioiss of lim per «ere nere 

re^oauaended each 7 yeire. Acidity resulting from the application 

of auraonium nitrate fertilizer would be adjusted tgr addition of lime* 

Tbe upland soils represented by Dulao fi2 were assoaed low in 

available potaaatom and available phosphorous and -^e pH was 

The recommended rate of liadLng to increase the pH to 6,5 was tozai 

per acre etvery 7 years. Another tpland soil group, including Shubuta 

G2 was assuned low in available potassium and available phosphorous 

with a pB of 5,0,^^ Four tons of liae per acre were required each 7 
years to maintain the pH at 6.5. 

Varieties of the crops used (12) and planting dates (1) were 

those reeonmended by the University of Ibnoessee, loseets w«re under 

reammahle control. Xields were estimated under ̂ iree levels of 

fertUiaation for cotton, com, and oats and for tw? levels of fertili-* 

satlon for the otluar crops* 

Soil response jgroupa 

All the soil waqipAng units of the ccrrelated soil repinrt were 

dassififid into seren soil response groups en the basis of similari-^ 

of response to fertilisation for cotton^ com, oats, lesp^esa, alfalfa 

soybeans, and pastuze* Yield estimates for these crops were first 

J2/Eule-«of'*'ti[U£ab^rate differs with individual soils* 

^Bell, 
^Ibid. p. 27* 
^Infra, i^ipendixes B ai^ C« 
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obtsined trm tlw soil sorregr ruport viidar two leTela of raanag«»nt,^7 

Ihe yield estiaetes of B neoagenent were adjtutted tgr calculating factora 

for different Ij^ata of fertiliaer for one soil in eaeh aoil response 

growp. For exaople in soil response groep onei Qyoraa silt lo«i ms the 

aoil selected. She B nanag^nt yield for this aoil was 85 butiiels of 

eom per acre. It was estiaated that for an ii^nt of 65 pounds of 

total plant nutrients, the yield would be 50 bushels per acre (low rate), 

She estiaated yield of 50 bajduBCU was ditided Tagt 85 bushels to obtain 

the faetor for the low rate| the factor was .588, At the aediua rate of 

13U pounds of nutrients, the estiaated yield was 80 bushels. She aeditmt 

rate factor was calculated bgr dividing 80 over 85 whicfc gave the factor 

.5lil at 200 pounds of nutrients, the estiaated yield was 95 bushels. 

She factors were njultiplied by the B aanegatisat yields of all the soils 

in soil response grosp one to etotain the yields at the low, aedium, and 

hi^ fertilisation rates. She ssae procedure was nsed for the other 

crops in all ssren soil response grosqps. 

Bstiaation of Productivity 

Inforoation pertaining to the extent of soils allocated into crop 

land, pasture, forest, and other land was available only hy 

capability unit. She soil aspping units were therefore coabined into 

capability unltB. Share were several units suth as VIe-5 in idiieh the 

soils wore so different for tho production of soiae crops as to preclude 

ths« froa being in the saae group. Cspsblli^ units such as TIe-5 were 

^USDA, SCS Soil anrvwy 0£. c^,, pp. 30b-311^ 



furtbfir elMi8lfl0d into soil raanagement groups ndxieh Ineloded soils 

that litre suited for the sane erops. ifiaigihted ;fleldB sere caXeolated 

for esdi crop for each input of fertiliser on all 35 mil nsosgaaMNXt 

groups, fiisse minted yields sere these used in caleolating the total 

prodoctivlty of the seren major crops la the aXtematlTe lead use Models. 

Coontar in the aggregate 

Estimated prodactivity f^ the seven major erops eas calculated 

far all isfrnta of fertiliser aader the presaat land use model(i) and 

under several alternate laies (B^ C, B, E). In model A, the soil maai^e* 

ment groups ifsre elessified hy lend use eecerding te the data obtained 

from the conservation needs survey, lathin the cropland inventory gro^, 

acreage was distribated among the eevMi major crops according to the 

percentages of eroplaad each occ»g>ied in 1957# es calculated from the 

indiridual farm survey* Pasture, forest, and othm> land remained constant. 

Production of pasture was determined oa the soil managemsnt groups upon 

iddeh it vss reported, but the seven major erops voro distribated within the 

acreage of the mipland inventory grccp so as to msximise production of oseh 

crop on soils bost suited for each crop, Intensi'fy of use wao considered in 

allocating the row»cropB among the soil management grocps. Ihe recemeenda-

tlons of the land«ttse espabili^ daasifIcatlon were used to detwnine 

intensity of use. In all subseqaent models, pssture was considered u 

one of the major crepe. Percentages that each of the major erops 

S§/mDA, SC$ Xisnd Capability fable og. elt., l»71e* 
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ijicladlng paatore oecopied ware re-o«leul«ted tbA data froa 

the lodl-rldoal farm earr^. 

In nodel all of the acreage of the eategorlea cropland and 

paatore vere coiablned and eonaidered aa oae categoxy. IPtal acreage 

of each crop waa calenlated. The cropa eere diatribnted aa with 

nodel a. 

The foUcMlxig refera to nodela B through £• the aeven najer 

crops vere allocated on the acreage of crc^liiid aa row crc^e and non-

row cropa* In decreaalng order of allocation^ row cropa wexe allocated— 

cotton^ cora» and aoQrbeans on cropland row crop acreage* The order for 

rM>n-row crope waa—oata, alfalfa, leqpedeaa, and paatore, allocated on 

cropland non-row crop acrea* 3he acreage of each crop waa restricted 

hy ttie percentage of that crop of all cropa reported la the Individual 

fam aarrey* Bow-cropa—cotton, com, mod soybeans were calculated 

aq;>arately on the basis of 100^ row cropa acreage, and Ihe non-row cropa--

alfalfa, oata, lespedeaa, and pasture vere calculated on the basis of 

100^ nm-row crop acreage. Total crc^land waa divided into row-crop ax^ 

ncm-row crop acrea according to the intensity of use data of the land-

e^^ability classification* The calculated percentagM of row-crops were 

BUltiplied by total row-crop acres* This gave the total acreages for tha 

throe row crq^s. Koa-row crop acreages for the four non-row crops were 

obtained in a similar manner* 

ifodel G included within cropland all previoua cropland, pasture, 

and forest* in added restriction on cotton aerecge waa the quota alloted 
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t0 Handerflon Coantgr^th« Agrlculturftl ind Cons«r?»^a 

Condttee fer lihe i«wt recant year idilcb v«a 19^8 (2)* fide limited 

total cotton acreage to 18,000 acrea. All acreage in ezeeaa of 18,000 

acres of cotton was added to tlie total acreage of com* In model D 

cropland indexes all previous cropland, pasture, forest, and available 

other land. 

In the final model £, all soil management greets of land classes 

TX and Til were put in forest and the rmaainder of the soils of flK)del J3 

remained in cropland. Soil management grotg> five ihich included I7w»2 

remaiaBd constant through the first four models, the soils in this 

group are poorly drained and could not readily he ehttiged from their 

presmt uses, this contrasted with the other groups aherein it was 

assumed that the changes in use of the groips could he accomplished 

within the county in a relatively short time. 

Representative median farms 

Production of all the major crops r^orted within each farm group 

was calculated for each of the representaldve farms of each of the five 

farm gitnps. 3he percentages of row and non-row crops were calculated 

separately for eadi farm gro«p and then applied as ercp factors to the 

median farm of each grocp. The row and non-row crops were each calculated 

on a basis of 100^ of the acreage of each. Row-crop factors were multiplied 

by the row-crop seires end the noxt-row trop factoxs were multiplied by the 

non-row crcp acres. 

Soil maps of the median farms mre obtained and a list of sU soil 

misping units with extent «f acreage was made. Sach area on the fara 
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iMdi contalnied a aolX luqpplng unit was aumigned a noiaber and deaig^'^ted 

as a sou «r«a. The IndLTldaal fara aacnnjfov each of the representative 

faras was checked to obtain detailed data en each fara. The percentages 

of total acres aithin each of the land tmrentoxy grotQ)8 were calenlated 

for ea<^ fara groiq>* These factors aere aoltiplied by total acreage of 

each representative fara to obtain the acreage of eai^ inventory groiq), 

Visual inspection of the fam BuqH> vaa used to detendne the 

allocation of oaeh of tho soil az-eas into cropland, pastore, forest, and 

other land* In model A, row and non-row ercps were allocated en ell soil 

nanagement groins which were classified ss cropland iddle pasttgcre, forest, 

and other land were constant. Allocation of crops in deereasing order 

was-Hsetton, com, soybeans, alfalfa, oats, and lespedeea. The objective 

was to aaxlwise production of oaeh crop within -Uio restrictions of order 

of sUocation and kind and extent of soil resource. 

In all of the following nodols, pasture was considered as one of 

the non-row er^s and followed lespedesa in order of allocation. Von-rofw 

orop factors were recsleulsted to includo psstoro. Total scroage in the 

crppland and pasture inventory groups were conblned in model B, with the 

crops allocated on this new group, while forest and other land were constant. 

In model C, all of the acres in forest were added to the previous eombined 

group and ̂ ce again the crops were planned with other land remaining 

fixed. All available other land was added to tho cmibined category in 

BM>del B, ^tting only those acres not capable of production such as a 

house site in non-available other land, liodel £ included as cropland sH 

of the acres of model J> except those of soil msnsgsmoat groups 21-3^ 

idileh were planned as forest. 
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Analysis of Dali* 2;i 

Gotmty in the aggrssaits 

In eseh of ModsXs, oa» ispnt of fertilissr mm nsstf vilii oaueh 

esrop so Ihat total pro<ketioa of osdbt crop coold bo masnrod and eonparod^ 

Btls ne-Uiod nas adopted in ord«r to ascertain tbe effect of changes in 

land nse on IndiTidual crops for both acreage and px^odnctien assissixig 

that tdbe propcatlon of er«qp^8 eonld reaiidn the saout. !Bxe objective was 

to detexniiie iim change in prodQction of eaOh gunjor carap when moving 

from one model to another. Bach time that mere land ms add«i to cropland, 

the ̂ »«>oaitlon of the aoils in cropland changed. 

fhe average yield per acre of eadi crop in eadi of the fire models 

was calculated. Average yield per acre of each crop mm a qaantitatiTe 

msftsux^e of the productlTe ability of the soils vej^ iMeh toat crop was 

plumed in a particular model. 

RespouM to inputs of fertiliser was calculated for each of the 

erq;>s in each of the five models. Veighted average yields per acre were 

ealcolated for eeeh input of fertiliser la each of the models. Responses 

to inputs of fertiliser were calculated bsr dividing the yields of tlui low 

and medium rates by the yields of the high rates and converting the resnlts 

into pereenlugea. The meeaured rei^pusMt to inputs were determined by 

suhtracting percentages of the lover inputs fr^ those of ths highor 

'•.1 
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IBB msam sxtoatkm ' 

Sta preseat •Itaatlon vu detemlned Iron eitnrear data collected 

la 1958 conc«raing that year and the prerloue er^ year, 1957. 

Land Use 

Indlvidoal farm survey 

Of the 328,900 acres reported in the coonty, i)lj( was la cr«^land, 

11.^ in pastore, 39.2$ la forest, 3«6$f la gtillied and vaate land, and 

8«ld( in ethnr land. A acre detailed hreakdoim of land nee boih la total 

acres and percentages is gisea in table 1. Ihe percentage of ercplSBd 

decreased from $0,6f( in group one to 30.9Jt in group foor, idille the 

percentage of forest increased froa 2lt.lj( in group one to ItkSi in group 

four. Ihe results of the individual fare survey indicate that the lype 

of soils found on a fam detemdne to sons extent to idiat use they viU 

be pat by the faraer. 

Conservation needs snrvey 

Ihe adjusted suorrey data^ r<(^port a total of 329,580 acres in the 
eoanty; 320,700 of liiich are available for crop production. Of the latt^ 

acreage, 22,2$ was in cropland, 2.9$ in pasture, k6,7$ in forest, and 

28.2$ in other lend. labls 2 includes by land imrsatory group, data on 

a county-wide basis both in total acres and percent. 

i2/Prellatnary Conservation Heeds Data, Bsnderson Counly. April 2k, 
1959. 
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Table 2.-»Aer«ag« ComV^l<uat(3^ 
ionrantozy groups as r^orted la CmuMrratlon 

Meeds Sonr^ 1958. 

Crc^land Pastnre Forest Other land 

fetal acres 75,070 9,020 11*7,360 89,260 

Percent 2^.2 2.9 1»6,7 28.2 

MOTEt Supra* taKLe 1. 
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Tields of Major Crops 

Ibe yields reported in the individual fara surv^ were given 

by tiie Individoal farn operators, JSaeh farmer reported the 1957 yield 

of the crops that he grew and the osnal yield idiich ho ea^eeted of the 

same crops. 

ClinatoloKical data^lO^? 

Heavy rains resulted In floods several tims during the year, 

but an extended dry q>ell at the height of the ssnmer omm just at the 

worst time for several crops. It was unusual that so much damage could 

be attributed to both flood and dryness during the year. Febraaiy 

was unseasonably warn and October was unusually cool. Destructive storms 

wore more damaging than in 1956, and included the passage of hurricane 

Audrey on June 28. 

August weather conditions were ideal for cotton boll weevils, 

airf the most severe infestation of these pests developed since 1923. Vet 

weather in Septeid»er and early October caused excessive boll rot in cotton 

and delayed opening of the bollsf it also intensified the boll weevil 

infestation. Fields of late cotton on the lowlands were heavily damaged 
by flooding in Vovember idille substantial portions of the corn, cotton, 

soybeans, and grain soi^um crop remaiiMd in the fields resulting in heavy 

losses (lit). Climatol^ical data are suBBaarized for average aiuS for 1957 

in table 3. 

Tield data 

Valghted per acre yields were calculated for all crops reported 
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TAbl« 3.-»4fonthl7 and annual precSpitation, tCWersrill©, 
Tennessee 

Average (16)
(inches) 1957 (lU)

Konth 1918-liD (inches) 

Januaxy 5.96 n.lt3 

fabroazy 3.76 8.80 

March It. 76 2.90 

April luiOt lt.58 

Majr lt.66 5.98 

Jane ■ ' ^ lt.05 6.85 

July it. 22 2.71 

Attgust it.07 3.65 

S^tember 2.96 7.31 

October 3.11i 2.23 

MwmAar 3.52 10.97 

Oecentber k.99 5.1(2 

Total annual 50.53 72.88 



Ml 

in the iodlvidoal fam snrrey for all tire term groupe and for the 

countgr In the agc^pegate* Cotton and com yields vere farther divided 

as bottooilitnd and t^laad. Ifsaal and 1957 yields were r^orted in 

tfl^e It, la 1957» the yields of lint cotton per acre on bottomland 

and Inland soils were hhO and lii80 ponndSy rMq>eetlTely, Ihe nsoal 

yields per sere of upland eotton were hi^r in aU farm groups than 

the 1957 yields, fide was net the ease for bott«aland cotton. Za 

farm greips 1 spod h» 1957 yields were higher ̂ aa ttsnal yields, idille 

in grcepa 2 six& 3$ nsnal yields ware higher than 1957 yields. Poor 

drainage eceoiints in part for the lower reported yields of bottomland 

cotton. 

The nsoal yields of com on bottonlazvi soils were higher than 

the 1957 yields for all grenps except greep one. On qpland soils, 

the aenal yl^ds wmre hi^iar in all greaps except greep tee, Xn the 

aggregate, both nsnal and 1957 com yields were higher on bottonOLand 

than cm iplmsiid, BotteMilaad eoils imre greater water snpplylng capacities 

in h}3y and August than eplaod soils, Isary spring rains do not affect 

com as wndi as they do cotton. 

Soybean yields were higher both nsoal and 1P57 in all gronpe 

thieh reported the crop in 1957* leanry fall raltm prervented harvest 

ef s^beans in nasy parts of the cennty, Ziegpedesa yields were Mghmr 

in 1957 than usual in all grwsps except groap four. In \M.dk no d&fftnrence 

wme iMted, Oreater than average rainfall contributed to the high 

Idpedesa yields in 1957* 
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Oatii hsewer, jrlelded hi^aut twua tlum la 19$7* Hwtvy i^priag tad 

fall r«ia0 craatad a karvairfelog problanL» 3!«sQlting la mu^ law* 

Alfalfa Tialda ware hh^r oaual than 19$7 in groupa 3 aad k* la 

groopa 1 aad S, tSiwre tmro no differeneae in yielda^ both naoaX and 

19$7» la iha aggragate, alfalfa yitildad hlg^ar nanal than 1957« 

?armars loat enttiaga of alfalfa both in spring aad fall baeanaa the 

heavy rainfall and the early vam weather in February eaaaed early 

which WM killed by late spring tr«Mit« 

Crop prodnetioa 

Frednetlon of ilw najoa cnrapa of the eomty vas calenXated for 

aaeh fam gz«tq» and for tbe county in aggregate* Total aoreagea 

of the aajor crops aad total production were calculated both uaual aad 

1P57* Cooplete data are found in table $* 

Total production of com, cotton, oata, and alfalfa 

waa greatar wxlmr uaual conditloiui than in 1^57* Leapedasa waa the only 

crop of those eoi»idered which had a greatn* total production in 1957 

than uaual* Ifoat of the production of cotton and com occurred in farm 

grocpa 2, 3« and ̂ * Soybeai» and oata wem pro<hiced eoily withinfam 

groiqia 2 mcA 3* Hay crops with the exception of alfalfa were reported 

en Allfam groups* 

ULtbin tl» limits of the data, It seenad that farm <peratora nmd 

knowledge eeneemini^ the ehamcteristies of the soils on their farms in 

selecting idiieh crops to gxtwr* Alfalfa oecorrad in all farm grocpa 

exeispt group fire whose farms are eharaeterised ty poor3y drained uplaad 

aeile upon which alfalfa doea not grow well (b)• Farm groups 2 aad U 
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ar« characterised hgr having w^l-drained soila and vlthia these tec 

fam groups, all of the iiia;}or erc^a occurred, drocp three idiich wui 

characterised hgr having a vdxtore of soils also had all of major 

crops reported en its farms. Groups 1 and 5 which had poorly drained 

soils were notevortlsy for the at»enee cf wybeans and oats. 
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CaiAPm ? : 

ALTMHtm jtomQkn lasd uss hodhs 

lidtMa th« :i^a«nt fazm antarprlse fiT« dlffereol iiaaa 

cut the soils of the eountgr vere derlred. Plazts fm eedbi of the altexnate 

Models were osde idiieh Imiladed the prodoetive sse^^ to ehich each soil 

MoageBient grocqp was pat. Xa aU of the alternate B»dels exc^t E, land 

was flhifted from one Imrentozy groiqp to another h/ entire land iirrentozy 

srosps. 

Inv-entory Chrocgpings 

Cropland, pastore, forest, and arailable other land were the 

inrrentory groups into whidi the coanty in the aggregate was plaaned, 

Ihhle 6 summarises the land use data ty inventozy groi;ping for the fire 

alternate models'—A, By C, B, and £. !lhe cropland category was further 

sobdirided into bottomland and upland raw'^rc^ aeresj and non-'row <»*op 

aeres. Bottomland included soil management groupa 1-5* idiile vpland 

included groups 6-35. Permanent paature waa considered as an inventory 

group in Biodel A. In models B through B* the pasture Irrrentozy group 

was planned as cropland. Permanent pasture was then considered ae one 

of the major crops in modals B through S* 

JS^Percentages of cotton, corn, soybeans, oats, alfalfa, leipedesa 
reported In lai, Bhrm Stunrey in scree, and pasture r^orted In Cons. 
liBeds iSUrrey in acres, fhese percentages formed the aggregate cropping 
system for the county. 

23/ProductiTe use refers to both positire and zzegatire use, including 
all five land inventory groups. 



50 

Table 6,<»Acreage of ianrentozy groti{>8 in alternate 
aggregate nodela 

Model Bow-crc^ kon»row Pasture Forest Arallable 
crop other land 

A 1)B,990 26,080 9,020 lli7,360 73,710 

B 53,200 30,890 0 U7,360 73,710 

C 67,620 137,910 0 25,920 73,710 

D 81,520 19U,880 0 25,920 2,8^ 

£ 81,520 61,890 0 161,750 0 

MDTBt All data are rounded to neareat 10 nalta. 



Si 

Major Crops 

Crops vtre sub-classified laio row crops and aon-rov crops for 

planning pozposas in allocating then. Factors were calculated for 

cotton, com, and ac^beans based on data of tho individual fan surriqr 

A separate set of factors was calculated for le^edesa, alfalfa, oats, 

and pasture for aodels B through £, and a third set for lospodota, 

alfalfa, and eata for nodtl A. Acreagos &£ sogrboans and oats included 

all acres upon which these crops were grown, fable 7 sttanarises the 

acreeges of the najor crops within the firs models. 

Average weighted yields 

Average weighted per acre yields were calculated for each crop 

within each otodel. One ii^ut of fertilisation was selected for each 

crop and used for eadh crop in all situations. A susnazy of the weighted 

yields is given in table 8. fhe yields are not the amus in all models 

beeausa the composition of the soil management grot^>s within the cr^land 

inventory group was different for each model.
32 

Ihe yield of rov-crcps including c<Mrn, cotton, and soybeans did 

not vary significantly Iwtweon modola. This occurred becauso theso crops 

were planned only on rm-crop acres which occurred in turn only within 

soil management grocps 1-20. from, awdels A-S, the total acreage in row 

crops increased by 66^ or 32,530 acres. At the same tine, non-row crop 

aereege from mottole A to B increased by 6i|0^ or 168,600 acres. fhl« 

Incrsased acreage from forest and avaUahle other land affected lecpedesa. 

^Infra.,Appendices H throu^ X* 

https://model.32
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Tittble 7.--Acreage of uaijor crops gro»]5)ed withia cropleiid 
inventory groups in alternate aggregate models. 

Model Cotton Com Soybeans Lespedesa Oats Alfalfa Pasture 

A 1U,3K> 33,020 1,660 15,900 5,350 830 9,020 

B I5,51j0 35,850 1,810 15,010 ii,050 620 11,210 

6 18,000 lt7,320 2,300 67,020 18,070 2,760 50,060 

S 18,000 80,750 2,770 9lt,710 25,530 3,900 70,7li0 

B 18,000 60,750 2,770 30,080 8,110 l,2l|0 22,ii60 

lOTEf Pastnre acreage in medal A is that cf the pasture inventory 
group and is not plamied within the eroplahd inventory groigi in A. All 
figures are rounded to nearest 10 digits. 
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oikt, aiid pasture yields as these crops were planned on soil nanagenezrb 

groups idiich gicre loser per-acre yields than they had been planned on 

in previoos aodels. In aodel £, all non-row crop acres Iron soil 

oanageMnt groups 21-35 vere planned as forest. This reduced the total 

acreage of the non-rov crops and resultad in increased per-acre yields 

for all non-rov crops except alfalfa. Sie United acreage ef alfalfa 

enabled this crop to be planned on soil nanageffient groi^>s iMch had the 

saine wei^ted per-acre yield of ̂ e crqp in all models. 

Total production 

Total production was calculated for each of the najor cr<98 under 

one lerel of iig>at of fertiliser per erop for all of the models. The 

results are telxtlated in table 9» flooding, cotton production 

increased ty from models A to D, and this was also true for no 

flooding. This Increase in production was accrnqpaoied by a 26^ Increase 

in acreage. The increase in production was 2,5lii>000 «3d l,dl}8,2CKl 

pounds of lint for no flooding and flooding conditions respectively, for 

an increase of acres from models A to D, £. 

Corn production Increased by T$% trom. model A to D,S,i&ile corn 

acreage increased by 81|^. The increase in production was l,60l|,100 

bushels and the increase in acreage was 27,730 acres. Soybean production 

increased by 61$ or 26,100 bushels from mod^s A to S \diile acreage 

increased by 6T% or 1,110 acres. 

Lefipedesa production from Bwdol A to D increased by 3IO3C or 

68,550 tons while acireage increased by 30OJ{ or 71;,810 acres. Oat produc 

tion from model A to B increased by 280^ or 588,600 bushels while 
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acreage iaez^MUMd 380^ <a> 20,160 tuanm. Alfalfa prodaetioa lncz>a«iad 

Isgr 370^ or 11,330 tons froia aodels A to D, sidle acreage, too, irwraaaed 

Tasr 370$ or 3,070 acres* Pastore production increased Tof 2S0% or 2,Gltl, 

100 cov->acre«di^ from models A to 0,iddle acreage increased tgr 680$ 

«r 61,720 acres* 

If the percentage of increase in production is equal to the 

percentage of increase in acreage, it magr be inferred that the soils in 

the two nodsls being cospared are equivalent for production of that 

particular crop. If the percentage of increase in production is less 

than the percentage of incz^aee of aira*eage, then the soils sre not equiva 

lent* The latter model will now have a lower yield per-acre for the 

particular crop than the foraer model* If the increase in produetivitgr 

ratio is greater than the inmrease in acreage ratio, the soils are again 

not equivalent* This time the latter model has a higher production par-

acre than the former model. 



CHAPTER 

ALTBRHATI MJDSU OF lASD USB OM RiSIRESEHIAOT mmfmsi 

Etdi repreaeatatlTe sediaa farm of oadi of the fire farm 

groins was plaanad asing the ararage Xand-oae and entexpriae «7«t«R 

data of the aggregate of each farm grocp. Five alternate aodeIs<—Af 

B, C« 0 and £ irere planned for each repreaentatlre farm* Soil* of 

these farm mere •ob-claaaified into areas ahidi vere in torn classi 

fied into the same soil management groops idiieh were need in the 

aggregate planning of the coantT", 

ImrentozT' Qroipinga 

All farms 

ihe soils of ea(h of the fire representatiwe farm were classi 

fied tgr land nse into fiwe land inrentoxy girovps. Data of land use 

were extripolated from the arerage inrentozy groip data of each farm 

groq>« Factors for each eategory were calcnlated and multiplied ty 

ibm total operated acreage of each farm to determine the acreage in 

each inroQtery grocp on each farm. These data are saaaurlsed in table 

10. Percentage of the total operated acreage of each farm in cropland, 

pasture, forest, and other land is also presented in table 10. The 

percentage of cropland raried by 1$,%% from a hi^ of $0,6% in group 1 

to a low of in gzoup Pasture acreage varied 8.2$ from a 

high of 1$,2$ in grocp 2 to a low of 7*0^ in groip k» Forest acreage 

varied by 17*U( from a high of lil.O^ in group ̂  to a low of 23.$^ in 
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GROUP I 39E 

Fig, 1,—Soil mapping areas of representative 
farm one,^ 

a/ Infra. Appendix M. 
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A 

Fig. 2.—Soil mapping units of representative 
farm one.^ 

B/ appendix M. 
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GROUP 2 79B 

17M6 

15 

14 

13 

10 

12 
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II 

18 

Fig, 3.—Soil mapping areas of representative median farm two.^ 

a/ Infra. Appendices N, R, S, T, U, and V, 
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Fig, It,—Soil m£5>ping units of representative farm twof 

a/ Infra, Appendices N, R, S, T, U, and V, 
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groxsp 2, Other l«ztd Tarled tagr a mayiaum of 13.2^ from the Mgh of 

n,l^ in group 1( to the low of 2^.2^ in gro«p $, 

Representative farms 

Laodottse data tgr inventory groups vat eoepiled f«r each of the 

representative tarmii, five land*ase models A, C, D, and £ were 

planned for eadi farm. Ihe five repreeentative farms—1, 2, 3, kt and 

5 are snmmarized by land ase modnas in table 11. 

Major Crops 

Ihe major crops were plani»d cm oioplai^ within the five laiid«-

nse models en each of the five farms. Ihe row»crcqp8'>-cottonf cornj^ 

soybeans wnre planned only on row-crop acres, lbs non-row crops— 

leipedeea* oats, and alfalfa in model A (inclnding pasture in models B 

through S) ware planned only en non-row crop acres. Percentages of 

eadi crop were extrapolated from the average data from the aggregate of 

each farm gxviig>. Data on the extent of eadb crop on each farm within 

each situation are presented in table 12, 

Cig>ability unit classification of the farms 

Ihe five representative farms have different soil resources. 

Ihe kind of soil resources influencsd how the land was used on eseh fsnif 

and idist crops were planned witiala the croplax^ inventozy group. In 

table 13^total operated aczes of each farm were classified into land 

ei^pability units by using the soil survey field sheets. %e percentage 
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GROUP 3 87C 
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Fig, 5*—Soil mapping areas of representative farm three. 

a/ Infra, Appendix 0. 
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Fig, 6.—Soil mapping units of representative farm three. 

S/ Infra, Ajqjendix 0, 
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U.-oAcreage of laod iirrentoxy groi:qp8 on irepresentatlTB 
faras. 

Cropland 
Kodel RoMr- Son-row Pasture Forest Arailahle 

crop crop other land 

Farm One 

A 12.5 16.9 7.14 U.o 3.0 
B 13.7 23.1 0,0 lU.o 3.0 
C 22.3 28.5 0*0 0.0 3.0 
D 22.3 31.5 0.0 0.0 0.0 

3.1E 22.3 26.it 0.0 0.0 

Farm Two 

A iil.2 31.8 23.0 36.0 10.0 
B ia.2 5it.8 0.0 36.0 10.0 
c U5.2 86.8 0.0 0.0 10.0 
D U9.2 92.8 0.0 0.0 0.0 
S it9.2 lli.8 0.0 78.0 0.0 

Farm three 

A 26.0 Rlt.O 16.0 lt2.0 $.0 
B 26.0 iiO.O 0.0 1<2.0 5.0 
C 27.5 80.5 0.0 0.0 5.0 
D 29.8 83.2 0.0 0.0 0.0 
£ 29.8 21.2 0.0 62.0 0.0 

Faim Four 

A 13.5 27.5 8.0 ii9.0 15.5 
B 21.5 27.5 0*0 i<9*0 15.5 
c ia.5 56.5 0.0 0.0 15.5 
D 50.7 62.6 0.0 0*0 0*0 

0*0E 50.7 17.8 145.0 0.0 

Farm Fire 

A 9.3 10.0 55-2 2.57*1 55.0B 11.0 16*0 0.0 2.5 
c 51*0 3X.0 0.0 0.0 2.5 
D 53.5 31*0 0.0 0.0 0*" 

E 53.5 3.5 0.0 27.5 0.0 

HOISt Acreages Here rounded to the nearest 0.1 acre. 
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GROUP 4 IB 
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Fig. 7.—Soil mapping areas of representative farm four. 

a/ Infra. Appendix P. 
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77 

Fig, 8,—Soil mapping units of r^resentative farm four,' 
Scale: 1 inch equals 660 feet. 

a/ Inftfa, Appendix P, 
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GROUP 5 56C 

14 
13 

10 

Fig, 9.—Soil mapping areas of representative median farm 
five.a 

a/ Infra. Appendix Q. 
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Fig, 10.—Soil mapping units of representative farm five,® 
Scale: 1 inch equals 660 feet. 

a/ Infra, Appendix Q, 
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Table 12.«»Acreage of major crops in Bitomate models 
on representative fazws* 

Model Cotton Corn Soybeans Lespedesa Oats Alfalfa Pasture 

Farm One 

A k.6 7.9 0.0 13.6 3.3 0.0 7.1t 
B 5.0 8.7 0.0 5.1t 1.3 0.0 16.lt 
C 8.2 lit.l 0.0 6.7 1.6 0.0 20,2 
B 6.2 ll».l 0.0 7.U 1.8 0.0 22.3 
B 8.2 1U.1 0.0 6.7 1.6 0.0 20,1 

Farm iWo 

A 7.0 32.1 2.1 23.5 7.5 0.6 23.0 
B 7.0 32.1 2.1 11.9 3.8 O.it 38.7 
C 7.7 35.2 2.3 18.8 6.0 0.6 6l.lt 
B d.li 38.3 2.5 20.1 6,h 0.7 65.6 
I 8.4 38.3 2.5 3.3 1.0 0 10.5 

Farm Three 

A 8.3 16.5 1.2 18.2 5.8 0.0 16.0 
B 8.3 16.5 1.2 9.1i 3.0 0.0 27.6 
C 8.7 17.5 1.3 18.8 6.0 0.0 55.7 
D 9.5 18.9 l.lt 19.5 6.2 0.0 57.5 
B 9.5 18.9 l.lt l».8 1.7 0.0 llt.7 

Farm Four 

A 5.5 8.0 0.0 22.6 3.3 1.6 15.5 
B 8.9 12.6 0.0 U.5 0.7 0.3 22.0 
C 17.1 2l^.U 0.0 9.3 l.lt 0.6 ll5.2 
B 20.8 29.9 0.0 10.3 1.5 0.7 50.3 
B 20.8 29.9 0.0 3.1 O.lt 0.0 llt.3 

farm Five 

4B U.O 
|.3
5.1 

1.6 
1.9 

7.7 
3.h 

0.0 
0.0 

0.0 
0.0 

10.0 
12.6 

C 18.5 23.8 8.7 6.6 0.0 0.0 2Jt.lt 
B 19.5 2U.9 9.1 6.6 0.0 0.0 2lt.lt 
E 19.5 2U.9 9.1 0.7 0.0 0.0 2.8 

NOlEt Acres mere rounded to the nearest 0*1 acre. 
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Table 13.<^fi^ablli-t7 unit claaaification of repreaentatlTe 
fame* 

Capabilil^ tJolt Acrea Percent of total 
acrea 

fiiXn One 

IIe-2 
III*-1 
mw-2 
IVe-2 

TIIe-3 

23.$ 
8.0 
7.0 

15.7 
U.0 

l4O.lt 
33.7 
12.0 
27.0 

6.9 

Total 58.2 100.0 

Farm Two 

Ile^l 
IIw-l 
niii-2 

IIIe-3 
IVe-3 
VIe-3 
7Ie*5 
me«3 

It.O 
7.0 

Itl.O 
0.5 
3.0 
28.0 
29.5 
36.0 

2.7 
I4.7 
27.5 
0.3 
2.0 

18,6 
19.8 
2lt.2 

Total 1149 100.0 

Farm Biree 

IIe-2 

me-2 
IIIw-2 
IVe-2 

Vle-^ 
Tne-3 

3.5 
1.0 
18.0 
2U.5 
314.0 
30.0 

2.9 
0.8 
15.1 
20.5 
28.5 
25.2 

Total 119 
' "100iO I I*' 

Farm Four 

IIw-1 

IIIe-3 
IIIw-2 
IVw-2 

IVe-3 
VIe-3 

?IIe-3 

3*0 
23.0 
U.o 

39.0 
5.0 
Ui.o 
5.5 

2*5 
19.1 
3.3 

32.it 
it.i' 

3lt.o 
lt.6 

Total 120.5 100.0 
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fabl« 3L3*'—(CoatjwMH!) 

Ca^atoim^ unit Acres Pejrcent of total 
acres 

rar» Fiy« 

IIw-1 5.8 
IIe-2 r® 3.1* 
IIIw-2 6:S 7.5 
me-3 0.5 0.5 
IVe-2 2.5 2.9 
XVir-2 1(2.0 1(8.8 
VIe-3 12.5 1^.5 

VIIe-3 lU.o 16.2 

Total 66.0 
100.0 

KOTBi Acreage vas roiuided to nearest 0.1 acre. Percentages 
vere roonded to nearest 0.15. 



Ik 

of e«eh ei^abiljLty unit of total operated acreage eaa then calculated. 

Further hreakdofim of ei^abilltgr unlta Into aoU suiting units is 

found in ̂ [^endix A. 

Average weighted yielda 

Average weighted yields were eaXculated for each of the major 

crops on eadi of the representative fsms in each of the five land-iue 

models. The results are sinaaarised in table li^. 

Average weighted yields were calculated by dividing the aggre 

gate production of each crop within each model by the total acreage of 

each crop. These reported yields were rouoSed as follows (9)--cotton 

to the nearest tea pounds, com to the nearest buhhel, scgrheans to the 

mazest bushel, le^iedesa to the nearest tenth of a ton, oats to the 

nearest bushel, alfalfa to tiie nearest tenth of a ton, and pasture to 

the nearest five cow-acre days. Consequently ealeulation of total 

productioa by multiplying average wei^ted yield per acre by total acres 

of each crop will not give exact results. 

Total production 

Production of ea^ major crop was calculated for each area on 

iddch it occurred. Then tiie produetitm from all of the areas was added 

to determine total production. This information suasaarised in 

table 15. 

On farm one without flooding, from models A to D, E, cotton 

production increased by 12ii^ idiile acreage increased by 7B%» With 

flooding, cotton production increased by 7H while acreage increased by 
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7B%, Corn production from wxSele A to D, E Iseroued tgr 76% 

corn Mreigo incroasod 76%, From models A to B, lespedeas production 

decreased tj U3% while aexeage de<nreased tgr h6%. Oat production 

decreased bgr hhS while oat acreage decreased hgr from models A to D. 

Pasture production from mo^ls A to D increased hgr 290$ tdiile its 

acreage iaeareased hgr 202$« 

Farm two. Cotton production, with no flooding froa models A 

to E| inereased lasr 20$ and with flooding increased hy 21$ lAdle its 

acreage inereased hgr 20$. Com production from model A to B, E increased 

hj 20$ wisdle its acreage increased Xtjr 19$» Sq^beans production and 

acreage both increased hgr 19$ from models A to B, S. Leapedeza pro* 

duetion and acreage boUi decreased bgr 11)$ froa models A to B. Frew 

models A to B, oat production decreased ty 13$ while oat acreage decreased 

tqr 15$. Alfalfa from ncKtols A to B decreased in production by 13$ and 

in acres by 12$, Pasture from mo^ls A to B increased production by 

280$ and increased acres by 180$, 

Farm three. In both oases of no flooding and flooding, cotton 

production increased by llt$ while cotton acreage increased by the 

11)$ frwB models A to B, £. Com produotion increased by 12$ idiile com 

acreage inereased by llt$ from A to Dp £, Both scybean production end 

acreage increased by 17$ from A to B, E. the following non-row crep 

ongwrisons were msde between models A and B, Lespedeaa production 

increased by 11$ iddle its screage incraatsd by 7$. Oat productioa 
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inorMSttd Isy iMXe i-fca extent increased Iqr J%* Pasture production 

IncxMsed ty iMiille acreage inereaeed ty 260%» 

Farm four, Ihe following row crops were eoofiared between aodels 

A and D, E. Both in no flooding and flooding, cotton production increased 

21^ while cotton acreage increased by 280j6. Com production ̂ n«r1^a^wd 

Igr 330^ idiile com acreage increased by 270^, Ihe following non-row crops 
were coi^pared belween au>dels A and 0, lespedesa production decreased by 

k3% idiile its acreage decreased by Oat producUon and acreage both 

decreased ty Alfalfa production szk! acreage both decreased by $6%, 

Pasture production increased by 125i iddle its extent increased by 22lj:t* 

Farm five. The following cosparisons wnre made between models A 

and 0, E. With no flooding, cotton production ineresssd by hlh^j with 

flooding, cotton production increased by i}l8j( lAlle cotton acrssge in 

creased by Com production increased by kOC^ iMle its extent 

increased by USOJJ* Soybean production increased by 3l|8j{ whne its acreage 
increased by Ii66$, tBui next comparisons were mads between models A and 0, 

Lespsdssa production decreased by JJOjC while its extent decreased by IW, 

Fssture production increased by l09Jg id)ile its acreage increasftd by IW. 



CHAPTER TO 

mSCf CP PERTlLIZAnaN CW MAJOR CHOPS 

Sereral different li^ate of fertiliser were eetablished, end 
^•9 

ylelda were eetiaated for t^e najor crqpe of Henderson Coonty, Ihese 

estimatee were made for one bgH mupptng nnLt of each soil response 

grosp* Itir interpolation, Tields for all of the other asj^ing units in 

eadi of the seven soil response groups were calculated for each input 

of fertUixer. 

Cottntgr in the Aggregate 

Total production of each najor crop for each ispot of fertiliser 

was calculated for each of the five land-use nodels. Average vei^ted 

jrields per acre were then coqmted Igr dividing the total production for 

escdl of the fertiliser inputs for a particular crop Isgr the total extent 

(in acres) of that crop* For each crop, the weighted yield per aero 

for the highest iigmt of fertilizer was considered to he 100^. The 

response to fertilisation was aeasuzed as percentage of the yield per 

acre of the hi^est leg^ut of fertilizer* Table 16 reported the aren^ 

wei^^ted yield per acre for all ioputs of fertilizer for all five land-

use stodels. Table 17 presented the re^onm to fertilization calculated 

as the percentage of the high input rate for each aajor crop in all five 

land-uae nodels. 

i2/conf<nesee T3^T and TVA persoaael* Bell,f. F. and Springer, H* S. 
May 1959. 
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Ihe reaponse to tb» three inputs of fertiliser ves the seme for 

cotton in ell fire land-use sodels* Cotton was planned as the highest 

Talae erop on the highest yielding soil management groops idiich all fell 

in the Bbrmon silt loam soil response grovp. Ihe crerage cotton yield 

per acre was rotsuaded to the nearest pound and the feirbiliaer response 

ratio was rounded to the nearest one percent, Ihe results infer that 

the basic soil resources on which cotton had been allocated were the same 

in their response to similar inputs of fertilizer. In all fire models, 

there was a percentage differential of 20% between the low and medium 

rates and an 8^ difference between tlui medium and hi^ rates, 

1!be fertilization response ratios indicate idiich portion of tb** 

response ourre the soil resource is in. If the percentage ratio waa 

•mall> the response to the additional input of fertilizer was great. 

Such an instaiuMi oeeurred between the low and hi|^ ii^ut rates for cotton* 

For oas input of the hi|^ rate, the increase in yield per acre was 28^. 

If the soils had a natural fertility of the medium input, then the 

response would hs«« been 8)C, if the additional input has besn addsd. In 

soils idiieh hstfs a low yield potential, the rei^onse to the saaie input of 

fertilizer will be greater than la eoils idiich hanre higher productire 

potential for the same crop for soils idiich hare response cnnres of the 

same shape, Ihe snrerage weighted yields idien coapared for the same crop 

between alteimte models indicate the laroductivity of the eoils within each 

model for each crop. In considering the fertilizer input analysis, the 

assunption wall mde that all Tariali^e factors which determine production 
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wore kept coiastant or increased sufficiently to give the calculated 

reii^onse froa the unit of fertilizer. 

Ihe respoiuM to fertilization for com was similar in all nedels. 

Between the first and second inputs the yield of corn per acre Inereased 

hy 33^ to 33%» Between the second and third Inputs, yield per acre 

iacareased by lid( to 155« Corn was planned as the second la ralue aoong 

the row crops. As acreage was conrerted from the rarious imrentory 

grcnQ}s into cropland, more com wm planned on the bottomland soils idilch 

had a higher productive potential for corn. 

Ihe re^ftonse to fertilization for soybeans was similar in all 

models. Soybeans ware planned as least in value of the row crops. As 

more acreage was oomrerted to cr^land, soybeans were planned on soil 

management grovps with lower productive potential becauee of the order 

of value of the row crops. She response for the second input in all of 

the models did not differ significantly. 

the response input ratios for lespedeza varied from 6lif in model 

B to in model C. fiw greatest response to the second input was in 

model C, in which the response wae a k6% increase in yield per sere, 

the least req>onse occurred in model B idiere the increase in yield per 

acre from ̂ e second input was 365. the inverse relationship between 

response to inputs of fertiliser and the productive potential of the 

soil management groups were again illustrated with lespedeza. the soils 

in model G showed the greatest response to the second input while having 

the lowest per acre yields for lespedeza at both inpnt levels. 



86 

VoB respooee to inputs of fertiliser in oats was the sane in 

all aaodels. fine response to the seoond input of fertiliser ma 9% to 

11^. fine increase in yield per acre (response) f<»> the third input was 

10$ to 11$ in all nodels* Oats was the highest ralue non-row crop in 

order of planning^ consequent it was planned on grenps idiidti had hi^ 

potential for oat productivity. 

Ihe response to ii^uts of fertiliser yna the seme In all five 

altez^te models for alfalfa. Xhe response to the seemd Input of 

fertiliser was a 27$ increase in yield per acre. Alfalfa was limited in 

acreage in the eoonty abrogate cropping agrstem. It was ranked ̂ eond 

la order of allocating the non-row crops and thus occurred in all five 

alternate nodels on groups iMeh had a relatively high prodnetloa 

potential for it. 

fiuB reaponao to the aime inputs of fertiliser was different for 

pasture in all five alternate land-use models. Ihe input ratios varied 

£r<Ma a hi^ of in model A to a low of 38$ in model S, fixe responses 

to the second input in terms of increased oow-acre-days per acre for the 

fire models were respectively—146$ in A., 60$ in B, 60$ in C, 62$ in "0, 

and 56% in S. Pasture was allocated last of all the non-row crops. As 

the total acreage of crcpland increased trm models A throu^ 0^ pastare 

was planned on grovqps with swsceedingly lower productive potential for 

pasture. Eovever^ in model E, the total a^unt of cropland was reduced 

as all groigjs from 20 throu^ 35 ware planned as forest, fixtts* paslaire 

yum allocated in £ on groups which had a higher productive potential for 

pasture than thoae m iddch it had been planned in models B, C, sad 0. 
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B^eMiitativa Ttaem 

FertlUcar responsa analyacLa was conputed for only one of tha 

repreaentatiTa faraa, Bafpratentatira fara two vaa aeleetad baeaaae 

of iti large aeraage, Tarlability of aoil naaagaaent groopa, and 

baoaaaa all of the aaren major cropa wwra grown the faraa in 

gzxH^a In aaeh of the alternate aodelO) total prodoctLoa waa calculated 

for each crop tgr adding the total yialda of each of the araaa upon which 

the crop waa plannad, Ireraga weighted yielda par aera ware than calcu 

lated for ea^ of the inputs* Bia ratioa of the a^rerage waightad yields 

per acre of Ha first and second (if applicable) iiputa orer the yielda 

of ihe final input (second or third) were calenlatad tw each of the 

major crops in each alternate model* Table 18 reported the average 

weighted yielda of the major crops for all inputs within the five lai^-

ttie models on representative farm two* Table 19 reported response to 

fertiliser inputs of the major crops in all five modeCLa on representative 

farm two* 

fhe reiponae to irputa of fertiliser on cotton waa the aame in all 

land-use models under both conditions of flooding. With no flooding, the 

reeponses to the second iiput was a 2656 increase in yield per acre. The 

ireqponse to the third input was 6%. In all five models, cotton was 

planiwd on ̂ e bottomland soil management groipa ahieh had the highest 

potential for cotton production* With flooding, the reqxnise to the 

second input was 27^, i^ile the retiponse to the third iipat was Sjt* 

Ihe response to the inputs of fertiliser wu tbe 8«ae in an five 

models for corn. The reapcnaae to the aeconi iiput was a 32jj increase in 
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biusheljr per acre, fhe response to the tlbdrd i&pdt odT fertilizer was 

a 1$% increase in yield per acre. Com was allocated second to cotton 

among the row crops on the row-crop acres and was planned on both 

bottonland and cgpland soil management gronps, 

Ihe response to the same iE|>ats of fertilizer was the ssae in 

all fire land-use models for soybeans, lbs rem^onse to the final input 

of fertiliser was a $3% increase in bushels per acre. Soybeans were 

planned as last in order of tbe row crops. 

fte response to iipute of fertiliser for lespedeza was not 

significantly different between modele. Lespedeza wae platnned on only 

non-row crop acres and waa allocated third after oats and alfalfa on 

the non-row crop acres. 

the req»ease to fertilisation cm oats was ±a all models, 

the response to the second input was ranged from 8 to 10^. the responsee 

to the third iiput of fertiliser for the fire models raided from 19 to 

20$. 

the response to fertilizer inputs on alfalfa were the seme in all 

models in which alfalfa occurred, the reaponee to the second irput of 

fertilizer was a 27$ increase in yield per acre in models A, B, C, and 0. 

iOfalfa was planned <m soil manegeawit group six in widels A, B, C, and D. 

It did not cmcur in nodel B, because the calculated acre^^^e of alfalfa 

was toe small for aiy farmer to place on a fam. 

the response to inputs of fertiliser on pastors ranged iron a high 

of 65% in model B to a low of in S. the productiYity of the soils in 

m>del B was leaatfor j^sture. ttui soil managewant groip of model B had 
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greatest prodoctimi potential for pastere. In ecw-acreodasrs par 

tcrt), tlie response in decreasing order iiasi B•6^, A^C •* 61^, and 

B «■ $$fi. Pastore vas planned last of all the nen-row crops. 

• • f*,?: . : 'J 

.. 

fAfc, w , . 



CHAPTER Vm 

IHSCUSSIOH(F RESDLTS 

County in the Aggregate 

Xn 19$7$ 22*2^ of the acreage of Henderson County was used as 

cropland. If this acreage were to be expanded, land idiich was in 

pas-tare, forest «ar idle (other l«id) woald have to be added to existing 

farms or be made into new farms. Ihe latter solution does not seem to 

be a practical one. The capi-tal necessary fear new farm units would 

hsTe to c(Mae fr<Ha outside the ecHuity. Any additions to cxx^land would 

harre to come from land on present faming units or in close proxiiaity 

to them. 

A Tery strong influence on the possible shifting of land from 

or» use to another should be the soils tn;>on idiich the major uses are 

allocated. The 19$7 pattern of land use was in large part a result of 

the experiences of -the farmers of the county since tae county was settled. 

The nature of -the major soils of the county are such -that poor land 

selection for a orop by *farmer will lead to almost collate failure for 

that crop. The soils sewn to lack an in-termediate level for crop pro 

duction. Appendix 1 shows how readily yield per acjre drops off for oych 

of the seven crops considered when put on less desirable soil. The 

nature of these soils has been a primary cause of the 1957 land-use 

pattern. To diange this basic pattern would re<pxire basic dianges in the 

Physical diaracteriatlcs of -the soils themselves or in their productive 

potentialities. 
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ChmiKeff within th« X9£»7 acreage of paatixre and eropland for 

the eeren najor crepe eonaldered wonld increase prodnctlon of the rov« 

crops if adequate drainage was present on soil naaagemat gr<Map8 1>^ 

(bottomland soils). One fact that beeaas efvideat in planning the 

alternate land-use models was tî at the row crops {cotton^ corny soiTbeaBs) 

were being grown with mere iateasity of use on some acres than was 

recommended Igr the Soil Gooserration Serrlce in 1^57, Ihls tnrerlntensifi-

catlon resulted in low per acre yields and caused aceelerated erosion on 

the tQ>la»S soils« Tabls 6 shows the amount of acres on upland soils which 

could be used for row-crop produetLon in the fiwe alternate models. She 

calculations tor total aores of cotton and com for each altemata model 

were ortginiOly eoe^uted for bottomland (soil amnagsment grocps 1-S) and 

q;>land (6*20) toils, for model Ay the total acreage f<»r wpiand cotton 

and com was eoBputed to be 19,010 acres while the total of row-crop acres 

«f the Inland aoils was 10,970 acres. Ifodel A represented the 19^7 land-

use pattern. This indicates that cotton and corn warn being grown on the 

q»laad soils more frequent^ than rsccmuMadsd. 

Though Ihe rasalta indicated that lha total amoant ef cropland could 

not be eaqpandedy there ms evidence ̂ t aeveral of the ercpa could be 

Increased in total acreaga without appreciahLa loas of yield per acre. 

Cotton idiidii aaqmundM on bottomland acres could inereasa its aixraage to 

the mmrlmnw pemitted by quota from the present 114,310 acrea to the quota 

of 18,000 acres. In order for this espansion to talca place, it would be 

nseesssry to clear some forest and put some idle land back into productioii 

as cropland. Some of the IIZir-2 Isnd would hire to be drained. 
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Using yield per acre as a criterion for expanding acreage cf 

crcps* tiie reealts indicated tgr table 8 m^rb -that cffira« sojbeazuiy 

lei^dexa^ and alfalfa acreage can be expanded to the maadnmm nithin 

the present enterprise system eitkont any undue effect upon yield per 

acre, fixe qnes-bion wonld still rMaln as to xiho would pqy the necaiaaxy 

cipital to put these acres into production. 

If the present enterprise sys-beza of coun-ty were changed -the 

propcnrtion of -the najor cropa would change too. If pasture could expa»i 

on seme of the acres on which ccnm^ cot-ton^ axd soybeans now occur, it 

could be advisable to increase its acreage. Howerer, under the present 

Sys-tem, an increase in pasture acreage would place it on soils idiieh 

would give los productivi-ty. 

fiae most Ispor-tant change in land use which could be adopted in 

the county within a relatively i^xort time would be the afalfting of the 

major row-crops (cotton, corn) from the vpland soils to the bottomland 

soils, file bottomland soils must be drained and adequately fertilised 

to obtain the productivity idiich had been estimated for them. Better, 

more intensive use, can be made of the acreage of pasture which was 

allocated on maqy eoH management groups upcm vdxich pasture cannot 

cMqpete with -valuable crops such es cotton end com. Permers will be 

able to put pasture successfully on fields idiere at present they obtain 

no stand if tbey will put on the reeosnmuled j^actices such as seed 

planting rates,planting dates, and rotatieasl gruiag. At the present 

tijMi 80 Uttle ispmuMsat is dona on aaay pastures that es-bablishBirat 
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Is poor esccept on tho nost productive soils. 

If «11 tbe factors of production exciapt fertilisation taem lield 

constant, production be said to vaiy directljr with iisputs of 

fertilizer. This procedure was folloired for all the major crops, with 

sevttral ii^juts of fertiliser being considered for each crop. Appendix X 

soiSBarises this data for the alternate aggregate aod^s. In the present 

(19^) land use model (A), cotton production with no flooding was 

6,82iU,900 pounds of lint ooder the low rate and 10,398,900 pounds of 

lint under the high rate. 

Front a careful exminatlou of ippendix X, it can be seen that 

production of eadt of the seven crops was increased appreciably by the 

addition of additional inputs of fertiliser. It is in the analysis of 

the effects of additions of inputs of fertiliser on the aajor crops of 

the coun^ that a major contribution to the welfare of the farmers of 

the county can be made ty agricultural research workers. Sons evidence 

of idiich portion of the response curves for each cirqp that each input 

represents may be obtained from careful examination of tables 17 and 18. 

Average wei^ted yields of the majta? crops in 1957 and the usual sltoatlon 

were nq;>orted in table k» If these yields are oonpared vi-^i those ealcu-

lated for several inputs of fertiliser in table 17 (model -0, it may be 

concluded tiiat fertilizer inputs for all crops except cotton in 1957 were 

tbose of the low rate (or Imer) cf table 17 for the usual yields of the 

individual farm survey. It seems obvious therefore that production of 

all crc^a may be substantially Increased ty raising rates of fertlUsatioa 

for the major crops. 
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Evaluation of Alternate Aggregate Xodkile 

Models B and £ are tbe nost practicable alternatives tor the 

eoontr to the present model (A). Pasture was planned last in order of 

crops in Ihis thesis. Of the aa^or crc^js, pastare is in no position 

to ccsapete with such iaportant crops as com and cotton on soil 

managMast grocq^s 1-lt. ippendix D shows that meh of the pasture in 

the present model (A) occurs va soil managenent groiqps whleh are stiited 

to Bnaieh acre intensive nse. Xn model pasture was reallocated to otlwnr 

soil msnagement grtvpB (i^ppendix I), idiile more intensive crops were 

planned on the grotps that were in pasture in A. Model B could be easily 

accoopliahed by the county. Ma;)or inputs for largeoscalo drainags and 

3snd clearing would not be necessazy to aecooplish the changes of model B. 

What is aceonpliahed in B is an inconplete reallocation of the soil 

resources of the countyi cropland and pasture am the only inventory groups 

involved. Xhe cosplete adjustment and reallocatlons of acreage is Men in 

model £. Ihe extent of major land use in £ was #iovn in table 6. Qnder 

the present land suitability classification^ row-»crop acreage (the amount 

of acres in row-crops each year) could be expanded by 66% over A, and in 

non-row crops by 133^. Xbe total acreage of forest would increase by 

lii,390 acres over A. One noteworthy fact to consider is that total pro 

duction of eadi major crop would increase over that in A (table ?)♦

Cmsiderable expenses for land clearaacef drainage^ purchasizg and resale 

of idle land would be incurred if model £ were adopted. 



 �

n 

In the riiort ron^ B voald be the one reconnended u• 

«e«ae of increeelng prodoctlon of the kij oeeh crops. Orer time for 

the long ruBy model £ would offer the county brightest prospectsfw 

msxlmui use of its soil x^sourees for sgxicultore under the present 

techctologsr end tiype of agricolture practiced In the county. 

Xndividaal Faxms 

Vihsn considering the possllidlities for expansion of cropland omi 

individusl farms, the soil resources of the farm oust be carefully exaolned 

to ascertain their most econcmdc use and {nroductlTo potential. Ihe five 

representative farms each have different land-use patterns idiich are based 

in part on the coperienee of the farm operator in mewag^ng his soils. 

Within the 19$7 cropping tystwa of each farm groep, it seems 

evident that row-crop acreage can be expanded on eadi farm without (Appreci 

ably reducing the average yield p«r acre. This expanded acreage would 

come from lawi idiich was f^merly in pastors or forest on the farm. 

Adequate drainage and fertilisatlott would be neeesmzy to acconpUidi tho 

realloeatton. Sseh farm operator is however confronted with the problem 

0i£ raising the necessary cipltal end cm the bottom soils with the hasards 

of flooding whieh he cannot individually control. 

Om lack of intermediate soil resources upon idiich most non-row ez^s 

occur ihould beccme evident from a careful analysis of aedsl £ ot each of 

the representative farms as r^ortsd in table 11. Ihe total acreages for 

cropland divided into row crop, non-row crop, aiu3 forest acres ihowe that 

i ^ 
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in farm groap om, thera wre avfficiani acraagaa for «39«niioti of son-

row crops. In farm groves 2, 3» ht 5 hofweror, thare were not 

enreilable aufficient intemediate «oll reBonrcee to es^and the non-row 

crops oa« even thoogh i^-crcp acreage eaqpaaoded considerably. In four 

of the fire farm gronps^ when row-erope were increased in extent on the 

bottoa soils, non-row crop acreage decreased hecaase the prepraderaaee 

of the added acres feU in soil managenent groins 21-35 idilch were 

aUoeated as forest in nodal S. 

Fertiliaatlon at increased rates nay be expected to increase pro 

duction of all crops on indiwidual faxwui. A eonplete analysis of total 

pxx>duetion of the oajor cirops under sereral iiputs of fertilizer is found 

in si^pendlx X. This analysis was coapleted for represeatatire farm two, 

Hodel A which represented the 1957 land-use pattern for all the fame in 

fam group two should be studied carefully. Production of corn, for 

exaople increased from 1,360 bui^ls under the low isput to 2,566 buihels 

under the hig^ rate. Thia represents an increase in total com production 

of 1^7$ due to fertiliaation alone (holding all other factors of inroduetion 

constant) in model A. 

The 1957 (present) rates of fertilisation by the farmers of group 

two can be ascertained by conparing the wei^ted yields of the crops of 

group two in table k with the weighted yields at serersl ioputs of fartilizer 

of model A in table 10. The fertilization rates of the farmers of group 

two closely approximated iiia low iiput rates of table 18, The only exception 

was leipedesa which ipproximatod the bi|^ rate. Fertilization thus seams 
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to be one of tbe criticid fectors to be ttken Into consideration in 

ralsinc tSie prodoetiTltijr of tbe ma^or crops on indlYidual farms, 

Siraluation of Alternate Hodels on Farms 

Bie soil resources and their present use on an indiTiduaX farm 

will largely determlns to idiat use models may be osed. If a farm 

100 acres and all of It vas in soil management grot«» 31^ (gullied land), 

It irould be a ccaplete waste of tijM to work out alternate models because 

forestry would be the only productive alternative, Ihere are farms in 

idiifdi tlMi alternate model analysis will prove fruitful. In addition to 

considering land use^ several farm enterprise systems riiould be considered. 

Each enterprise gyst«* would be treated to an individual set of alternate 

models ̂ ere applicable, 

tEhe analysis of representative farm two sets forth step ty step 

the process to be carried <mt for individual farms. Information from eadb 

of the representative farms way be extr^olated for the farm group ss a 

idiole. It should not be attempted for individual farms in a farm group 

because of the preat varlid>ility between farms, 

Gkiasral Siscoscdon 

Ihs two major conclusions reached were that bottomlaaod soils idioald 

be used more intensively and that higher rates of fertilisation should be 

adopted for the major arops in the county. Mass education of all farm 

operators in ths county is necessary to iapleaent a program idiich w<n 

lead to higher crop productivity. One of the favored cpproaches had been 
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the dei^attratlon fana. Sodb farms haTe appeared in Henderson Cotmt^ 
from time to time, but do not seem to hatre accoepHriied ̂ ir pupose. 
If a farmer viewed a enccesaful demonstration, he mi^ have been 

inpressed bnt he left the (tomonstration still laclcii« funds and 

to iaplement what he saw on his farm. 

An approach used in northern states sudi as Pennsylvania and 

*w Jersey is to have agricultural workers visit each farm in the eoun^ 
and at least work out a suitable farm plan for eaeh farm visited. Each 

farmer is also given an opportuni^ to have adequate drainage facilities 
put on his farm at a nmsLnal cost to him. Young students at rural ii4gh 
schools are encouraged to build such facilities using equipment furnished 
ty govorimetttal agencies to local farmers at nominal fees to the farmer, 

fertilizer teats sre set up on each farm idren practicable and a program 
of financial aid has been worked out with local bankers and merchants 

aupplying low interest loans to farmere. 

Biia form of direct aid to farmers will take a period of years to 
accoapliSh. At tho end of that period sulmitantial results will have 

takes place idiere iwcessary on eaeh farm in the coun^. Bie individual 

farm surv^ aitf the conservation Meds sorv^ have demonstrated lhat 

vital information from agricultural research agencies has either not 

reached the farmers of the county, or that the farmers have not been 

able to iBpIement this infoznaation on their f«nu due to limitod individual 

resources. Ihus tho author encourages a new dixeet ij^roach to the 

farmers of the county as a mesas of better ccwmunieatlon and iBplemsatatlon, 
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SUMHAHI AND CCNiCLDSIONS 

Qi«i 8ttt(^ of the eolX reisoarces of Bendereoa Couzd^ tree 

ttodertekea m en etinqpt to aseartaln the prodactirl^ of these soilA. 

Znformetion «es draim for the sto^ tee nunreje end frooi serwfel 

egrioaltorel vorkere* fhree stagee were dellnsetedt the recent pestj, 

the neer future, end the distent future. SsaBinatlon of the pest 

rereeled liqportant informetioa eoneemiisg productlTiigr ef severe! crops 

on severe!!arge b!ocks of eol!. Construotlon of severe! models nf !end 

use wes aoderteken to eneb!e evefu! enelysis of the s^resources for 

both the near end the distent future. 

Ihe Present Situation 

2he tote! area of fiendezMon Countjr Is 329,530 ecres, of idiich 97% 

is suited for crop end forest production. !n receut years, this acreage 

has eonsiated of 12% crop!end, 3JS pasture, kl% forest, end 28j6 idle land, 

fields r^orted in 1957 were lower ttm usual for all crops escept 

lespedesa because of unusually severe weeUier. Crop production in 1957 

consisted of the foUowingt cotton—1,790 bales, com—106,lt20 bushels, 

soybeans—5»ii30 bushels, oats—22,360 bu^ls, leapedeae—12,790 tons, 

and alfalfa—6d0 tons. 
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Alternate Coontar Land»0se Models 

Each of the five constracted countsr models had TazTing amcnants 

of soil resoorees in cropland, pasture, forest, and Idle land. Model A 

consisted of the 1958 land->ase pattenif model B conbined the cropland 

and pasture categories of A into cropXand| iBO(tel C coaMned croplsod, 

pastore, and forest of A as cropXandi model D combined all of A into 

craplandi and model S excXaded -that portion of D which was in land class 

71 or greater from cropland, inelnding it as forest. 

jBctent, average yields, and total prodnetlon were calculated for 

each crop in eadi model. Average yield per acre did not vazy slgnifi-* 

cantly between models for cotton, com, soybeans, and alfalfa. Xbe 

models demonstrated that nnder a medinm level cf fer-tilisation, acreage 

of cotton and oos*n oonld be increased mbstantially without reducing 

average yield per acre. Cotton production could increase by 26^ and 

^nrn production by 75^* Substantial eapansion of pasture acreage would 

have to occur on class 71 soils, leading to considersl^ rsdused per 

acre yields. 

Alternate Indlvjl^ual Farm Land-Cse Models 

Models similar to those cons-traeted for the county were designed 

teat each median farm of the five major groiqps of farms found in the county* 

Cropland on these farms varied from SiS to 35^ of total farm acreage, fts 

same calculations conputed for tlw county models were made for the farm 
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models, for farm groqp tiio» the mediaB farm liad 33^ of its acreage 

in good bottomlaod soils. An analysis of the models for this farm 

ihoiiod that co^f cotton, and sc^beans acreage could be increased 

20^ sithoQt reducing average yield per acre. Pastiure acreage on this 

farm could be increased without unduly decreasing per acre yield. 

Fertilisation of Hajcr Crc^s 

Sefveral iig>ats of fertilis«f wore postulated for each crop, and 

yields were estiaated for eadi input by soil napping unit. Ihs reaponse 

to each additional input of fertiliser was calculated for each czop in 

each county land-use loodel. Besponse to three inputs f<nr cotton was the 

same In all modelsi being 20^ for the second input and 8^ for the third. 

For com, reaponse to the aediim input was 323? and for the hi^ input 1536. 

Leqpedesa ahowed a response of h$% for one iiputi alfalfa responded to 

one input hy 27%» Response to the nedicm input for oats was 103?, and the 

same responae was exhibited for the high input. For one input, pasture 

showed a varying response between modelsi nuaglng from h6-'62%. 

Similar inputs were postulated for each crop on the median f 

of group two. All cropa except pasture Stowed similar responses la all 

models* Response to the medium i^ut was 273? and to the hifh input 83? 

la cotton* For eora, the medium input response was 323? and the high 

input 1$%, Among the hay crops, lespedeza ihowed a response of b83? and 

alfalfa 27%, both for one additional input. She medita input for oats 

resulted in a 9^ response, idiile the hi^ input resulted in 2(^. For one 

input, pasture resulted in several responses among the models rarying from 

$$% to 6$%. 



lOii 

Forestry 

For land which Is being osed as forestf ccortain detonsi&ations 

shottld be made when considering shifts to other ases. Tolae of the 

present stand^ vmXae of the future production of the stand, cost of 

eonrmpsitm, and incMie from the new ose diould be cosipated for input* 

output analysis. stand of trees ̂ ould be further investigated 

to detendne the yield in board feet per acre, quality oT'ttie lumber, 

and reproduction of the stand. Froductiwiiy of the aoils for forestxgr 

Uhould be ecmpated, and net returns conpared liy economic analysis with 

pasture end other crops with idtich forestxy coggietes. Only after suhh 

careful analysis can a decision on shifting be made. 

Conditions 

The pattern of lend use established by farmers in the coun^ 

resulted in large pert from eaperiences in working with their soils. 

Poor land selection for a particular crop on most soils in the county 

leads to almost conpleta crop failure. Upland soils in 19^ had too 

heavy a concentration of row crops, resulting in reduced yields and 

IncreaMd erosion hasards. 

Adequate drainage would permit increeses in the acreage of row 

crops. Cotton acreage can be increased tq> to its quota limit without 

auy loss in average yield per acre. Acreage of cropa such as ccnm, soy 

beans, leapedesa, and alfalfa can be increuied without redueiz^ average 

yields. Xmrge increases in the acreage of pasture would considerably 
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reduce per ecre yields because tlie esqjiaauilon wold occtor en soils of 

low productivity, 

The reallocation ocf cottoa and com fron i^jland to bottcatLaad 

soils will result la greatly iacresaed production per acre and eaa be 

aecca^llshed by Increased drainage and selected clearing of aeiae wood* 

lands. Production of each major crc^ can be Increased i^reciably by 

increasing rates of fertilisation. Inputs of fertiliser were of tbe 

low rate for all crops eoccept cotton in 1958, 

Selected as being nest prMdsing for the county were two models^ 

B and E, Ifodel B increased production of the cash crops—cotton and 

com by shifting then to wore productive soils, This model (B) was 

selected as being laost practicable for the short-run. 

In model all soils which weire suited fen* production were 

reallocated among crops and forest. Production of all crops was in* 

creased over that determiQed fen* tdie 1958 land-use model (A). 

Consequently, model S was selected as the model most lik^y to bring 

marlmnm production over the long-run from the soils of the county to 

their operators* 

One cf the major limitations of this thesis was the adoption of 

uniform cropping syst^as for each set of models considered. Farther 

inrestigations should be conducted eossidoring several alternative 

cropping systems for the sets of models, including substitution of 

one crop for anoth«r. Alternative enterprises should be studied for 

their effects en dianging cropping systems and on the marketing of 

agricultoral jHroducts, 
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Ihe prodiuitlvitisr of Izidlividaal fana aaii countjjr models shoold be 

converted Into monetary- valims* Oils eoold enable the seat eeraEMsleally-

feaaible models to be brought to attention, Sudi eospatations voold aid 

in the erslaation of -(hie nithy proposala ntdsfk have been made owaeernins 

the lew iitt<aw posi-tion of nmy farmers in the oonnty* 
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APFE8D1X A 

Soil maimgenfint groi^ dossification of the soile of Headereon County 

—gjjj 

Mtnagement Acres Ciqta- Corre use corre* 
of bility Correlated lated inteasity lated 

SUQ SMS unit soil »»»«> jyad)ol in percent symbol 

1,120 IIw-1 %»}n all, 
IBbnaran fsi 

1(A 
5A 

100 

100 
560 
560 

11,620 IIw-1 ^Sneom sll 
(loc allr) 
E^invm fsi 
(loc ally) 
i^annon sil 
(loc ally) 

hB 

5B 

2A 

100 

100 

100 

6,130 

li,960 

530 

3 17,310 niw-2 Ina fsl 
Ina sil 

7A 
6A 

100 
100 

5,970 
15,890 

28,100 inw-2 Ina fsl 
(loc ally) 
Ina Ifs 
(loc ally) 
Ina sil 
(loc ally) 

7B 

17B 

6b 

100 

100 

100 

5,970 

780 

21,350 

5 32,]i20 IFw-2 Beechy sil 
Beechy fsl 

8A 

9A 100 
27,710 
it,710 

6 8,2l<0 IIe-1 Lexington sil 
Dexter fsl 
Dexter sil 
Silerton sil 

31|® 
2ltBN 
$km 

50 
50 
50 
50 

6,300 
700 
810 

li30 

11,170 IIe-2 Dulac sil 
Dulac St ftpptk sil 
Dulac k Tippi^ sil 
Freeland fsl 
Freeland sil 
Ilppah sil 
Tii^ sil 
Uppah sil 
Proyidence sil 

153® 
53BI, 
53BB 
33BH 
23® 
63BL 
63BP 
63CL 
li3ai 

50 
50 
50 
50 
50 
50 
50 
50 
50 

3,770 
130 
360 
220 

5,060 
200 
180 
210 

l,0]jD 
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mmuk 

management Acres Corre 
ko*-crop 

use 

Acreage oi 
corre 

grotp of biiit^r Correlated lated IntenaitQr lated 
asa 3t«k unit aoll name aiyinbol In percent Sjrmbol 

6 7,500 nie-2 Dulac ail 153CL 33 700 
AOac all 153CM 33 7hO 
Bulac aicl 1$3BP 33 590 
Dolac 4 Xlppah all 53CL 33 360 
])ul«c & flppah all 53CN 33 550 
Dttlac k nppah aid 53BP 33 iliO 
Freeland all 23BP 33 h90 
Freeland all 23CK 33 1,130 
Prorideace all li3BP 33 560 
Provddeace all lOCL 33 620 
Prcrrldence all 143CM 33 520 
1 
u 

9 250 IIIe-3 Buatonfal 1«6CL 33 250 

3X» l5,5iiD nie-3 Lexington ail ilitCL 33 2,560 
Lexington all lillCB 33 2,820 
Lexington aid M|HP 33 1,130 
Lexington-Eoaton il5CL 33 3,230 
soils 

Lexington-Roston li5cii 33 750 
soils 

Dexter fd 3ljCM 33 130 
Dexter fad 3idap 33 lIjD 
Dexter all 2liCL 33 180 
Sllerton all 51iCL 33 2,710 
Sllerton all 5l|CN 33 1,890 

11 660 Ille-lt Callawiy ail 62£K 25 660 

12 u,5ao IHw-l 62B1 25 270 
Hatchle all 22m 25 U,310 

13 13,8Uo ITe-1 Dolac aid 153CP 17 3,660 
Ihilae k Tliipali aid 53CP 17 2,550 
Freelaiai fad 33CP 17 380 
Freeland ail 23CP 17 3,61jO 
Tii^ah all 63CP 17 ii80 
Providmee all li3CP 17 2,610 
Providence all li3(C)P 17 520 
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iPPmU A (eoaUnued) 

mr' Eow-crop Acreage of 
nRn«g«miit Acres Corre use corre 

growp of bility Correlated lated intensilgr lated 
sm m BOLt soil num syi^ol in percent symbol 

lit kio ITe-2 Dttlac ill 153(C)L 17 1)10 

15 170 I?e-3 Boston scl 1)6CP 17 170 

16 22,170 ITe-3 Lexingtoa sicl ItljCP 17 10,1)70 
Lexington-Roston 145CP 17 lt,580 
soils 

LecdLiigtQa-RBBtim mn 17 870 
soils 

Dexter fscl 311CP 17 71)0 
Dexter sicl 2l;CP 17 520 
aUerton sil 51t(c)L 17 190 
SUerton sil 51t(C)N 17 50 
SilSrtoB sicl 5I1CP 17 lt,750 

17 230 IVe-5 Cothbert-iSLlerton 56(c)L 17 230 
soils 

18 6,160 IVe-5 SbQb.>Cath. sil soils 55CL 17 1,380 
Shu-Coth-sil soils ^5CP 17 3,080 
Sho-Rost-sil soils 155CL 17 720 
CothHsil soils 56CL 17 560 
Shubota-Cathberi so 57CP 17 1)20 

19 520 IVo-1 Ssad^jr sllsrial land 10 0 520 

20 2,070 ITw-1 Alno sil 31AL 17drained 2,070 

21 780 VIe-2 Dolac sicl 153(C)P 0 780 

22 l,2lt0 VIe-2 Dolac St lippsh sicl 53(c)P 0 700 
Freelsivi! sil 23(c)p 0 51)0 

23 630 VIe-3 SilertoB sicl 5¥C)P 0 630 
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APFEHCXX A (eoatiaiwd) 

Boil Row-crop Acreage oi 
auuoageaeat Acrei Capabi Corre use corre 

groqp of lity Correlated lated intensity lated 
sm asi unit soil name symbol in percent syi^l 

Zh $,8kO VIe-3 Roatoa fsi U6I)L 0 3,570 
Ruston scl ii6l)F 0 2,270 

25 3,890 ?Ie-3 Lexingtoa siel liit(C)P 0 1,270 
Lex-Roston soils l45(C)P 0 2,620 

26 27,200 VIa-3 Lex-Roston soils 0 27,200 

27 1,710 ?Ie-5 Sha-Rost-SLl soils i55(c)p 0 1,710 

26 660 7Ie-5 Cuthbert-Silerton 56CP 0 660 
soils 

29 1,560 ?Ie-5 Cuth-Sil soils 56(c)P 0 720 
Dulac-Cutii soils 60(c)p 0 8I1O 

30 2U,290 7Ie-5 ^a-Cuth-Sil soils 55DL 0 li,350 
Cath-Sil soils 56DL 0 10,610 
Cath-Sil soils $6SP 0 1,090 
Shu-Catb 1 $8m, 0 5,2liO 

31 13,10^0 7Ie-5 Shu-Catb-Sil K>ils 55DP 0 2,950 
Sia-Raat-Sil soils 155CL 0 3,360 
£ha<^ast-Sil soils 1550P 0 3,U00 
Sha-Cuth sc 58I>P 0 2,350 
Otilao-Cath soils 60l)L 0 1,380 

32 15,090 me-1 Lex-Ruston soils ItSDP 0 15,090 

33 2,090 Vlle-l Rostonfsi i|.6£L 0 2,090 

3h l|.6,l;li0 7IIe-3 Modezately gulliedt 
Cttth-Sil naterials 5U(c)t 0 9,920 
Lex-Rust materials 11.5DT 0 28,730 
Severely gulliedt 
Cuth-Sil materials 87 0 1,050 
Lex-Rust materials rt 0 6,7liO 

35 6ltO TUe^h aia-Cuthbert 1 57EL 0 U20 
Ruston scl 0 220 
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APPSSDZX A (continued) 

KOIEt the following ebfarerrUtioni mm used in thie tehle.* In 
correleted eoil nanee eolamnj, the texture ehbrerietiona were* 

f - fine 
a•aeod 
ai- silt 
a•clay 
1•loea 

In correXeted ajrodwla oolnn% iSha loXIaaiiic slope clasaiflce-
tion wui uaedt 

A » 0* 2 percent•lefel 
B - 2 -5 percent - gently sloping ' ^ 
(local allnvian aoils, 2-7 percent•gently alepiag) f 

G -5•3 percent « alining 
(C)- 8 -12 percent - strongly sloping 
D -12 -25 percent - moderately ste^ 
E -25 percent, plus - steep 

In correlated i^bole colnstn, the following erosion classifi 
cation was nsedt 

L - Tirtually uneroded 
I- moderately eroded * 
P - sererely eroded 
t - moderately gnllied 

the following misceUaneons abbreviations winre nsedt 

loc - local Sll - Silertoa 
allv - alluvium Rust - Boston 

Lex - Lexington 
£bti - Stiubuta 
Cuth - Cuthbert 

^oil Survey Staff, Soil Survey Manual(BSDA Agr* Handbook Ho. IS 
Wadiington, C. C. 19517?: 
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APPBPZZI 

Evtimftted xlelds pcnr acre at senraral li^uta of 
fertiliser of cotton, com, and eosrbeaaa 

hf toil Hoping nnit 

Soil 

MDPine Cotton Cora 
unit a. b. c. a. W c. a. "•"■'br 

Lbs. liint ^hels Babels 

Soil Reaponae Group Onet 

' u 690 750 50 80 95 22 1*0 
1 ItB 500 690 750 50 80 95 22 1*0 

I mh 667 725 hh 70 81* 22 1*0 
SL 5B m 667 725 1*5 72 86 22 1*0 
3 7A 160 621 675 35 56 67 16 36 
^ 7B hSl 61iit 100 35 $6 67 16 38 
f 17B hOO 552 600 26 1*2 50 15 35 

2> 6A U67 610^ 700 1*7 75 89 18 38 
^ 6b 1|S3 667 725 1*7 75 89 18 38 
•^2A 517 713 775 53 85 101 25 1*2 

Soil Reqponse (hronp Teot 

153Bir 360 507 57U 31 52 58 15 30 
1$3CL 333 U70 531 21* llO 1*5 12 21* 
i53cir 328 it62 523 23 38 1*3 U 22 
153(C)L 267 376 I425 19 32 36 . «• 

153BP 33l» 470 531 26 1*1* 50 Ik 26 
153CP 320 k$l 510 23 39 kk 10 20 
60(C)P - m •> m «» * • a» 

• m • •60DL m * • m 

53BL 339 kn 5I1O 31 52 58 15 30 
53EK 33k h70 531 29 liS 51* 11* 28 
53CL 307 h32 1*89 21* liO 16 12 21* 
53cai 293 itl3 1*68 23 38 1*3 11 22 
53BP 307 ii32 1*89 21* 1*0 16 13 26 
53CP 285 1^02 ^55 19 32 36 10 20 

• - - «• • OS m53(c) P 
33Hf 31*7 U88 552 29 1I8 51* Ik 28 
33CP 267 376 1*25 19 32 36 10 20 
23M 360 507 57U 31 52 58 15 30 
23BP 339 k77 51iD 26 1*1* 50 11* 28 
23CW 333 U70 531 21* llO 1*5 11* 28 
23CP 293 kL3 1*68 19 32 36 12 21* 
23(C)P «» - as 
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APPEKDIZ B(eontinoed) 

Soil 
mapping Cotton Corn Starbeans 
unit a« TT0. c» a. b. c. a. h. 

Lbs* Lint Bushels Bushels 
63BL 
63EP 
63CL 
630? 

3h7 
320 
307 
267 

1|S8 
h5l 
h32 
378 

552 
510 
kB9 
k25 

21) 
23 
23 
19 

1)0 
38 
38 
32 

1)5 
1)3 
1)3 
36 

11) 
12 
12 
10 

28 

21) 
21) 
20 

ll3BN 
1»3BP 
ii3CL 
i;3CB 
i43CP 
i»3(C)P 

31k 
333 
333 
328 
293 

526 
kio 
k70 
k62 
1)13 

57k 
531 
531 
523 
1)68 

31 
26 

2k 
23 
19 

52 
1)1) 
1)0 
38 
32 

58 
50 
1)5 
1)3 
36 

4to 

15 
14 
11) 
12 
10 

• 

30 
23 
28 
24 
20 

•to 

Soil Reapcmae Group gareet 

5501 299 381) 1)1)6 18 30 35 20 20 
550? 285 366 1)25 16 26 31 9 18 
55BL 

• • *• 

55DP •» «» •to 

155CL 299 38k 1)1)6 16 27 33 10 20 
155(c)P 257 329 382 15 25 30 •• 

155131 
• 

mi m •to •to 

155K> - m 

56cl 228 292 3kO Ik 23 27 10 20 
56cp 211) 27k 319 12 19 23 8 18 
56(c)l «» - 6 16 
56(c)p 

• 
•to 

• » 

56DL 
• • 4» * 

56DP -

58BL 
*• •• m •to 

57EL • toto •to •to 

57CP 285 366 kZ5 16 26 31 10 20 
58DP 

• *» •to •to * 

1)6CL • 
- 10 20 

1)6DL «* «» •» •to 

1^13* m • « •to' 

1)6CP m •to •to 

lt6L? m •to 

1)6£P •to •to •to 

Soil Response Group Foart 

km 386 5hk 617 38 6k 72 18 38 
l)liCL 31)5 1)86 552 31 52 58 15 34 



 

aiB 

JkSfMDlX B (eontlnusd) 

'"'Soil' " 
Cotton Corn ScQTbeans 

ttBit b. c* a. c. a. h. 
, 

Lbs* Lint ^u&hels Bushels 

Wici 332 1^67 531 26 hh 50 U 32 
bW 3ii5 i486 552 31 52 66 15 35 
like? 292 101 1(68 19 32 36 12 24 
khiC)? • « «» « 

hSCL 319 i4j9 510 22 36 ho 12 20 
h$m 305 100 1(89 19 32 36 10 18 
1<5CP 292 101 1(68 17 28 32 8 16 
1i5(C)L 279 393 1(1(6 17 28 32 
]5(C)P «» . m m «» 

«• m m «» 

Ii5DP • • m m m m «•> 

3ltM 372 52I4 595 35 58 65 16 34 
3itCH 319 1049 510 tk 1(0 13 27 
3itBP 319 m 510 29 1(8 51( lit 32 
3itCP 292 101 1(68 19 32 36 U 22 

31*5 1(86 552 31 52 58 18 35 
2hCL 319 1(1(9 510 26 hh 50 15 34 
2l4CP 292 101 1(68 19 32 36 12 24 

358 505 57U 31 52 58 15 30 
3U5 1(86 552 26 hh 50 iu 28 

$hcv 319 1(1(9 510 2k ho 1(5 13 27 
266 37l( 1(25 19 32 36 12 24 
255 355 1(01( 22 37 hz u 22 

5UCP 266 37l( 1(25 19 32 36 12 24 
5U(c)f 239 337 382 17 28 32 10 20 

Soil Eeaponse Group Fivet 

62HL 319 hk9 511 19 31 35 12 26 
62W 292 101 1(68 18 30 33 12 26 
31A1 280 392 1(1(3 16 26 29 10 25 
22BS 319 1(1(9 510 18 30 33 lU 28 

Soil lesponte Oronp Sixi 

8A liOO 560 600 35 55 65 10 30 
9A 373 521 560 31 1(8 57 20 28 
10 m 4^ «» m <■«' m 

-

Soil Response Group Seren: 

51t(C)T m m m m . <•» • m 

1<5DT - • «• * ■m m - -

87 m • «» • m -

77 «• 
• 

«» m m 
-

a*. 



11^ 

APPS3PIX B (ccNatinaed) 

SOIEt Held per acre waa estimated under eondltlona of adequate 
drainage and no flooding* the yields may be converted to oonditions of 
poor drainage ai»i lloodiaag calculating a flooding factor baaed on 
crop loss over a long period of time on a particular site* this factor 
vould be multiplied by the estimated yield data to coBq>ate the yield 
for flooding and poor drainage conditions* the following fertiliser 
inputs were used f<a' cotton, com, and soybean estimates for tha 
various soil response grocq^st 

Cottons Soil response grotqps one sad slx| pounds of lint per acre, 
a. 20# », 25# PaOc, 25# K2O. 
b* 70# H, 35# i^Oe, 35# K2O. 
e.lOO# », 50# P2{fc, 50# K2Q. 

Cottons Soil respCHsse groups two, tiiroo, fotar, fivof pounds of lint pa# lore* 
a* m s, 25# P2OC, 25# K2O. 
b. 50# M, 35# P20<, 35# K2O* 
0. 75# M, 50# P2O5, 5(¥ K2O* 

Corns Soil response groups one and sixf bttihels per acre. 
a* 15# N, 25# I^Oc, 25# K2O. 
b* 70# M, P20e, 32# K2O* 
C.120# H, IjD# P2OJ, liO# K2O 

Corns Soil response groups two, three, four, fivei bushels per acre* 
a* 15# M, 25# P2OC, 25# K2O. 
b, 30 M, 30# P2O5, 30# KgO. 
c. 50# », liO# P2O5, I4O# K2O* 

Seybeaasi Soil respense groips one, two, three, four,five, 8ix| bushels 
per acre* 

a* no fertilizer added 
b. 200#s 0-20-20 

Tielda were rounded to the nearest 1 unit* 



mmne 

ylAlds per acre of lespedesa, oats, alfalfa and pasture 
at several Inputs of fantiliser ty soil Bupplng unit 

imr Leipe*» 
desa Oats Alfalfa Fastnre 

anlt a. b. a. b. c. a. TT 
Tons Eagr ll^ashels Tons Hay ^ow*acre-dcQrs 

Sou Iteai>ottse OroiQ} Onei 

hk 1.3 2.0 90 160 

5A 
5B 

1.3 
1.2 
1.2 

2.0 

1.9 
1.9 

42 
• 

41 

ij9 
_ 

liS 

58 

57 

2.0 

2.0 

4.0 

378 
70 
70 
65 

lip 
135 
125 

7A 1.2 1.8 m » «e 55 130 
7B 1.2 1.8 37 44 52 m m 70 120 

17B 1.2 1.8 35 41 k9 m 30 50 
6a 
6B 

1.2 
1.2 

1.9 
1.9 

«» 

40 
«■» 

IP 
m 

55 
■ 4m 60 

75 
135 
120 

2A 1.3 2.1 44 52 62 3.0 4.0 120 180 

Soil Response Group IWot 
153BH 
153CI 
153Clf 
153(C)L 
153BP 
153CP 
153(G)P

60(C)P 
6odl 
53BL 

1.0 
0.9 
0.8 
0.8 
0.9 
0.8 
0.7 
0.6 
0.3 
1.0 

1.5 
l.ij 
1.3 
1.2 
1.1» 
1.2 
1.0 
0.9 
0.6 
1.5 

34 
29 
23 
22 
30 
25 
18 
16 

«» 

34 

39 
33 
26 
25 
34 
29 
21 
18 

m 

39 

49 
41 
32 
31 
42 
36 
26 
23 

k9 

aa 

«» 

«» 

a* 

as 

■m 

m 

m 

m 

aft 

* 

ae 

m 

m 

m 

m 

50 
50 

ho 
25 
20 
15 
15 
12 
55 

90 
90 
80 
80 
60 
50 
ii5 
ip 
33 
90 

53ar 0.9 1.4 32 36 16 m 50 80 
53CL 
53CK 
53BP 

0.8 
0.8 
0.8 

1.3 
1.3 
1.3 

28 
26 
30 

32 
30 
34 

hp
38 
42 

m e» 50 
iiO 
30 

60 
70 
60 

53CP 
53(C)P 

0.8 
0.7 

1.2 
1.0 

25 
18 

29 
21 

36 
26 

m 

m 

20 
20 

35 
35 

33M 1.0 1.5 32 36 16 «» m 60 115 
33CP 
23B1I 
23BP 

0.8 
1.0 
0.9 

1.2 
1.5 
1.U 

22 
34 
27 

25 
39 
31 

31 
49 
39 

a* 

«» 

m 

mm 

m 

m 

20 
65 
30 

IP 
120 
60 

23Clf 0.8 1.3 27 31 39 ■m m 60 100 
23CP 
23(C) P 

0.8 
0.7 

1.2 
1.0 

22 
20 

25 
23 

31 
29 

m 

a» 

m 

m 

20 
20 

16 
16 



 
 

  

  
�

 

•
•
•
•
 
•
•
 
•
 
•
•
•
 

•
•
•
•
 
•
•
•
•
•
 
•
 
•
•
•
•
•
 
•
•
 
•
•
 
•
 
•
 
•
•
 

0
\
A
1
A
H
y
\
Q
C
Q
C
O
'
i
f
\
'
U
\
p
%
A
p
i
f
\
l
A
1
A
<
3
'
>
Q
 O

/-f f
n
-
S
H
O
 

.
S
K
!
0
S
8
S
8
S
3
3
 

o
o
>
0
f
~
*
*
0
 t>—m53

f
r
^
t
^
r
^
c
—
 

l
A
o
o
I
a
c
a
n
D
-sr

cm 
•3 

H
 

rt
i 
It
u
 

V
W
A
O
«
A
O
V
\
O
N
O
Q
p
V
\
0
'
'
^
P
O
p
p
0
\
V
\
0
\
«
>
>
0
«
A
1
A

&
3
3
a
&
»
&
s
a
»
 

CA
CM rA A1 m

CM CM H
 

CM r
r
^
^
r
^
C
M
C
A
C
M
C
M
f
H
-
C
j
C
M
H
C
A
C
M
r
S
 

O
 

O
O
n
 

O
O
 

O
 

«
i
 
I
 
I
 
I
 
f
 
t
 
»
 
4
 
»
 

•
V
 
>
 

C
A
C
M
 

C
M
 

P
A
<
A
 

«
n
 

e
o
 

C
O
t
»
 

t
A
V
\
 

C
O
 

i
 •
 
t
 
t
 
I
 
I
 
t
 
«
 
I
 
I

3
 

•
•
 

•
 »
4
,
4
•
•
•
•
•
 *
4
•
•
«
•
•
•
 » 

CM O
n
 O
v
H

O
n
CM CM O

O
 N
O
\
A
 

-
t
H
»
 
»
-
'
O
t
^
l
 
l
«
A
O
O
S
^
»
 

« 
» 

l
-
4
f
 
I 

«*\(n 
c
a
c
m
 

c
a
r
n
c
a
cm 

«*n 
<
a
 

o
i
 

o
 

-
S
J
H
 r
4
1
A
O
N
-
S
f
-
5
f
O

O
n
O
 

C
O
t
A
 •
 
4
«
O
M
 
I
 
t
 ̂
t
A
l
A
M
 
»
 
t
 
I
 
»
«
<
»
l
a
O
»
 
*
O
t
•
 

f
A
C
A
c
A
C
M
,
C
A
f
A
r
A
C
A
w
 C
M
 

C
i
O
l
 

W
C
M
 

CMCSICNIM 
«
 

CC 
«
5
 

n
 

o
 

Q
P
-
f
r
-
c
<
i
-
^
Q
O
N
©
t
A
*
r
r
 

®
 
-itCNI 

I
 
t
-
c
O
O
N
«
 
I
 C
A
H

r
-
I
O
s
 
I
 
I
 
t
 
I
f
A
t
^
t
 
i
r
-
-
f
 
f
 

?
A
CM CM Ki e

n
CA

«A
CM Ol

1-1 
«

«
«
M
 

C
M
r
t
 

C
J
C
M
C
M
r
H
 

C
M
 

<NI 
r
i
 

-
O
r
A
f
A
C
M
X
A
-
^
-
^
f
A
f
A
O
 

C
M
O
O
'
O
C
M
O
N
O
v
O
e
v
i
i
-
l
r
M
O
O
O
N
O
C
M
H
N
O
H

M
J

-=!•O
n
N
O
 C
M
 

•
•
•
•
•
•
•
•
•
•
 

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
 
a
 

H
H
H
O
r
H
i
H
o
O
H
H
H
r
-
J
H
O
H
O
i
-
C
O
r
t
O
O
O
O
O
 

m
 

I
 

O
n
G
O
0
0

flO
 O

O
N
 O
n
C
O
 C
O
 

A
-
n
O
v
O
 
«
»
M
^
n
O
 r
A
C
^
.
t
^
N
O
N
O
N
O
v
O
V
\
n
O
 H
n
O
 J
A
n
O
(
A
C
M
ir\

r
A
H
 

M
 

O
O
O
O
r
H
O
O
O
O
O
 

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
 

0
«
 

>
4
0
4
 

O
S

I
s
 

>~) c
u
 

i4 c?
»4 gj 

04 o
"
o
P

fe 
O
;
Ai
(
4
i
J
 r
f
D
a
 O
j
H
I
 

p
o
 

O
(
O
P
Q
(
4
 

-
N
O
 N
O

m
m
a
 

_§stA 
•§ 

Q
V
A
"
"
A
\
A
\
A
1
A
\
A
\
A
-

S
®
®
®
3
3
3
3
3
a
 

\
r
\
\
i
\1
A
V
\
\
A
\
A
"
l
A
U
N
\
A
l
A
V
N
V
A
"
C
A
\
A
 

S
l
l
 

C
O
 

r-i
f
i

r-i i~i 
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kPfmuX G (coobiaodl) 

Soil !Letpe« 
Buying desa Oats Alfalfa Pasttire 
unit a. b. a. b. Cm a. b. &« b. 

Tons Ba^ Tons Easr 

Soil Response Qroep Fonrt 

Wm 0*2 
0.8 

1.8 
1.6 

39 
27 

kk 
31 

55 
39 

2.8 
2.7 

3.8 
3.6 T9 

o5 
130 
130 

kkcn 0.? l,k 25 29 2.6 3.6 60 110 
llliBP 0.8 1.6 32 36 u 2.7 3.6 30 65 
hhc? 0.6 1.1 2k 27 3k 2.6 3.5 25 55 
hhiG)? 0,^ 1.0 18 21 26 1.1; 1.9 25 55 
16CL 0.6 1.1 20 23 29 2.0 3.0 35 100 

ll5C8 0,5 1.0 19 22 27 1.9 2.9 25 85 
ISc? 0.5 1.0 18 21 26 1.9 2.8 20 50 
h${G)l 0.5 1.0 18 21 26 1.9 2.8 35 100 
ij5(C)P o.it 0.6 15 17 21 1.8 2.7 20 50 
iSm, o.lt 0,8 lU 16 20 •• - 25 85 
1*5I3P o.U 0.8 « - « - w* 20 50 
3km 0.8 1,6 36 kz 52 2.7 3.6 85 130 
3UCS 0,6 1.2 27 31 39 2.6 3.5 80 125 
3kSP 0.7 l.lt 31 35 2.6 3.6 itO 80 
3hOP 0.6 1.1 25 28 35 2.5 3.1; 25 50 
2I1B8 0,8 1.6 32 36 1;6 2.7 3.6 95 150 
2i}CL 0.7 l.U 27 31 39 2.7 3.6 85 130 
2UCP 0.6 1.1 25 28 35 2.6 3.6 30 55 
Skm 0.6 1.3 35 39 k$ 2.2 3.2 1;0 60 

0.6 1.2 30 3h kz 2.2 3.2 liO 80 
5iicaf 0.6 1.2 27 31 39 2.2 3.2 30 75 
$h{C)L 0.6 1.1 25 28 35 2.1 3.1 35 75 
51i(G)H 0.5 1.0 21; 27 3k 2.1 3.1 30 70 

$1^? 0.6 1.1 25 28 35 2.1 3.1 25 55 
51t(c)p 0.5 1.0 22 25 31 2.1 3.0 20 55 

Soil Responae Group Firei 

62BL 0.8 1.3 27 31 39 50 
«#' m62m 0.8 1.3 26 30 38 liO 75 

3IAL 0.8 1.3 23 26 32 702^ 
m22B^ 0,9 l,h 27 31 39 k^ 90 

Soil Response Group Sixs 

•w m iIm * 1308A 55 
m-9A m - 50 120 

10 m ■m urn mm
• 
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APPESDU C (continued 

&ii Lespe-
mapping deza Oats Alfalfa Pasture 
unit a* b. a* b* Cm a* b. a* b* 

Tons Hay Bbsbels Tons Hay Cow-acre-days 

Soil Hesponse Ghri9up Seven* 

We • -em5it(C)T 0*1 0*2 10 30 
meb5I)T 0*1 0*2 * ■m m em 10 30 

em em *87 0*1 0.2 ela 10 30 
77 0*1 0.2 10 30m mm 

HOIEt lieXde per acre were estimated assumiQg adequate drainage
and no flooding* The above yields may be oonrerted to co^itions of 
poor drainage and flooding by calculating a factor on a specific site 
for crop danage over a long period of tine, (failure). This factor 
would be multiplied by the above yields to obtain yields under flooding 
or inadequate drainage* The foll<niing iig)ata were used in estimating
yields for the various soil repose groups* 

Lespedesat Soil response groops one, two, three, four, five, and seveni 
in tons dry matter per acre* 

a* no fertilizer added* 
b, 20# 20# K2O. 

Oatst Soil response groqps one, two, three, four, fivej bugliels per acre* 
a* iplit application* 30# H, 30# 3^
b. 3t^ S, 60# P2O5, ijO# KgO. ^ 
c. qpUt application* M, 6C^ ^2^5*1 hOi 

AlfaLfat Soil response groups one, three, and four| In tons af bay per aaare* 
a. no fertllieer added, 
b* estabUshHBnt* 15#N, 120# P2O,-, 120# KoO* 

maintenance* it5# PaO^* 150# K2O* 
Pasture* Soil response groups one throu^ serenf in covacre-days per acre, 

a* no fertilizer added, 
b* establishment* 800# 6-12-12* 

maintenance* i*00# 6-12-12* 

fields were rounded to the nearest units as foUowst lespedexa - 0.1 tonf 
Oats - 1 btt*} Alfalfa - 0.1 ton} Pasture » 1 cow-aere-day* 



APPEmU D 

Classification by isrentcary grotqps in acres of the soil maosipment 
groins c£ Hemtoson County 

Soj Acres TJnavail- Avail-
raanage- for Total able able 
went Total agri- Crop- other other other 
grotg acres culture land Pasture Forest land lai^ land 

1 
2 

3 
h 
5 
6 

7 
6 

1,120 
11,620 
17,310 
28,100 
32,1(20 
8,21(0 
11,170 
7,500 

1,090 
11,300 
16,81(0 
27,31(0 
31,51(0 
8,020 
10,670 
7,300 

710 
7,250 

10,620 
17,21(0 
2,200 
5,870 
7,580 
3,510 

30 
360 
900 

1,1(60 
0 

890 
690 
720 

50 
51(0 

2,130 
3,1(60 
Je5,920 

190 
1,500 
2,320 

300 
3,150 
3,190 
5,180 
3,1(20 
1,070 
1,100 
750 

50 
530 
51(0 
880 
580 
180 
190 
130 

250 
2,620 
2,650 
k,300 
2,81(0 
890 
910 
620 

9 230 21(0 30 10 180 20 0 20 
10 

11 
12 

13 
lit 

I5,51i0 
660 

It,580 
13,81(0 

I'lO 

15,120 
650 

1(,1(60 
23,1(70 

1(00 

1,850 
51(0 

2,500 
J(,680 

11(0 

31(0 
30 
0 

760 
20 

11,330 
0 

1,960 
1,870 

60 

1,600 
60 
0 

6,160 
160 

270 
10 

0 

1,050 
30 

1,330 
70 
0 

5,110 
150 

15 170 160 30 0 50 60 10 70 
16 
17 
18 
19 

22,170 
230 

6,160 
520 

21,570 
220 

6,000 
510 

3,910 
10 

31(D 
0 

570 
0 

0 

0 

6,570 
170 

1(,6^ 
0 

10,520 
1(0 

1,000 
510 

1,790 
10 

170 
510 

8,730 
30 
830 
0 

20 
21 
22 

23 
2k 
25 

2,070 
780 

1,21(0 
630 

5,81iO 
3,890 

2,020 
760 

1,200 
610 

5,680 
3,780 

860 
170 
270 
20 

180 
120 

580 
0 

0 

10 

50 
30 

1(90 
100 
160 
530 

1(,980 
3,310 

90 
1(90 
770 
50 

1(70 
320 

20 
80 
130 
10 

80 
50 

70 
1(10 
61(0 
1(0 
390 
270 

26 
27 

27,200 
1,710 

26,1(90 
1,660 

820 
90 

21(0 
20 

23,200 
1,150 

2,230 
1(00 

370 
70 

1,860 
330 

28 
29 
30 
31 
32 
33 

660 
1,560 
2it,290 
I3,lil}0 
15,090 
2,090 

61(0 
1,520 
23,630 
13,070 
11(,690 
2,01(0 

30 
80 

1,230 
680 
980 
11(0 

10 

20 

260 
11(0 
1(80 
70 

hko 
1,050 
16,350 
9,05t> 
6,320 
870 

160 
370 

5,790 
3,210 
6,910 
960 

30 
60 
930 
530 

1,170 
160 

130 
310 

1(,810 
2,680 
5,71(0 
800 

3k 
35 

1(6,1(1(0 
61(0 

1(5,180 
630 

360 
30 

320 
10 

15,970 
1(30 

28,530 
160 

1(,850 
30 

23,680 
130 

Totalt329,580 320,700 75,070 9,020 11(7,360 89,260 15,550 73,710 

All data are rounded to the nearest 10 acres* 



APPE2©II S 

ATrerAge wei^ted yields per acre tor cotton sad com under 
several ir^uts of fertilizer Igr soil maiu^enent group 

"mr Cbtidn 
laanagensat •WfloodinK ^'loodinK Cora 
group a. b. c. e. h. c» b. c. 

Lbs, lint Bo^elis 

1 i<90 680 7bO 360 500 51(0 1(8 77 91 
2 I49O 680 7iiD 360 500 51(0 1(8 77 91 
3 
E 
5 
6 

U70 
U70 
1^00 
380 

650 
650 
550 
530 

710 
710 
590 
610 

350 
350 
290 
• 

1(80 
1(80 
lao 

520 
520 
1(1(0 
Wi 

1(5 
1(5 
3l( 
37 

72 
72 
51; 
62 

85 
85 
6k 
70 

7 360 500 570 MS «» • 31 51 58 
8 330 lt60 520 • 'SW - 2k 1(0 1(6 
9 - m mm m m. • aw 

10 
11 

330 
290 

kJO 
Uo 

530 
lt70 

«a 

• 

«» a* 

•» 

26 
18 

1(3 
30 

1(9 
33 

12 320 li5o 510 •a a* 18 30 33 
13 290 J400 1(60 aw 20 33 37 
lU 290 ItOO 1(60 m aw 20 33 37 
15 m — m «» wa •> as as 

16 290 koo 1(60 «» vW 19 31 35 
17 m •> m «■» mm mm aw aw 

18 280 360 k20 !»• • 16 27 32 
19 m «* «» MW 

20 280 390 280 aw •» aw 16 26 29 
21 250 360 1(00 ws aw - 20 3lt 38 
22 «s an m w we- mm « 

23 21)0 3I4O 380 aw m 17 28 32 
2k >«• <•» m - aw 

Z$ m ■m a» as aS' 

26 4W «» aa» «» as 

27 260 330 380 m aw 15 25 30 
28 210 270 320 «» aw • 12 19 23 
29 mt m m aw a» aw as 

30 «»' m m m m aw aw m> 

31 «> 1 m m aw m w> WS 

32 •• m W»' • aa as ww 

33 m m m aw • as aw as 

3k m mm m - aw aw WW aw 

35 m a» m «• as 
* 

NOTE I The following irputs of ferUliaer wre ueedi 
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AfpaOlX S(contLxmed) 

Cottoni soil BUBiageoaent geoaps 1-5 
«. 20# K,2^ P2O5, 25# K2O. 
b. 70# », 35^ P2O5, 35# KgO*
c,100# H,m P20|, 50# 

Cottont soil Bumsgeasat groups 6-35 
s. 20# K, 25# P20^, 25# KgO, 
b. 50# H, 35# PoOtf, 35# KgO. 
e. 75# H, 50# P2O5, 50# K^. 

Comt soil nanagetoent grotps 1-5 
a. 15# H, 25# P^Otf, 2^ K2O. 
b. 70# H, 32# P2O5, 32# K2O. 
C.120# H, l<0# P2O5, irfj# K2O. 

Corat soil aaaag«Beat groeps 6-35 
a. 15# H, 25# PgO^, 25# K2O, 
b. 35# W, 30# PaOd, 30# K20. 
0. 60# M, liD# P2O5, K2O. 

yields were z^onded to the nearest anits as yoUowst cottea -
10 lbs* lint} com -1 ba« 



� 

APPMDIX F 

Average wtlg^ted yieXda per acre of nc^heam, lespedeae and 
oats under aeveral inputs of fertiliser by soil 

maaagoaent gro^p 

Soil' 
Sqybeana Leapedeaa Oats 
a. b. a. 

Bushels Tons Bay Bushels 

X 22 1^) 1.3 2.0 lm m 

2 22 liO 1.3 2.0 kz li9 58 
3 18 38 1.2 1,9 m .. 

h 18 38 1.2 1.9 39 5U 
$ 10 30 • am m m am 

18 37 0.9 1.7 38 lt3 51i 
7 lit 29 1.0 1.5 3li 38 li8 
8 13 26 0.9 1.3 28 31 39 
9 lit 28 0.6 1.3 26 29 37 
10 Hi 28 0.6 1.3 26 29 37 
U 12 26 0.9 1.2 26 30 38 
12 Hi 28 0.9 l.li 27 31 39 
33 10 20 0.8 1.2 2ii 27 3li 
Hi «»r 0.8 1.2 2li 27 3li 
1? 11 21 0.6 1.1 23 26 32 
16 11 21 06 1.1 23 26 32 
17 9 19 0,6 1.1 23 26 31 
18 9 19 0.6 1.1 23 26 31 
15? m m • m *IP> am 

20 10 25 0.9 1.2 23 26 32 
21 m - 0.7 1.0 19 21 27 
22 am mm 0.7 1.0 19 21 27 
23 10 19 0.5 1.0 22 25 31 
2li m m 0.3 0.6 • am «» 

25 m m O.li 0.9 16 18 22 
26 OS - O.li 0.8 Hi 16 20 
27 • 0.6 l.G 19 22 27 
28 8 18 0.6 3b.1 21 25 30 
29 m m 0,6 0.9 17 20 25 
30 m m. 0.6 1.0 « am am 

31 «s 0.3 0.6 m am- am 

32 • O.li 0.7 m m 

33 «r • 0.2 O.li m m- am 

3U asr m 0.1 0.2 w am am 

35 «» ■» 0.1 0.2 • *• 
am 

KOfEt The foUariag inputs of fertlllaer sere »Mdi 
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iPPEHDIX F (coirtinaed) 

Sogfi^eftiUii 6oil o&nagenent grocqps 1*35 
fu no fertUiaer added« 
b. 200 lbs. 0-20-20, 

Leiipe^sat 8(^ managmwat groops 1-3^ 
a, no fertiliser added. 
b. 20 Iba. ?20^| 20 ilba. 

Oatot soil management gro«|)s 1*35 
a, apliti 30# H, 30# PoO^, 30# IgO
b, 30;^, 60# PgOtf, lA^ ^ 
c, ^Oiti 60# H/60# PgOj, iiQ# KijO 

The ylelda mere rt»u»3ed to the nearest nnita as follomst 
IHQPbeans *1 bn*} XespedtMa.* 0,1 toni oats *1 bo. 

> 

- .-asat.- . ■-

•* '\ , -'i i...i ; ' 
. '^^1'- , : s I.- . ' ■; . • ' ■ 

M 

' ^ i. : o.- ' ' ■■ ' 

f- : " ■ 

•1 

■ .•I' 

• »i 

: i 

' ' '■■MU ' . : . .. 



IPFEHKEX G 

Average ireighted yields ptsr aore of alfalfa and pasture 
under several inputs of fertiliaer ly soil laaaage-

mmt group 

-mr 
Btanagemeixt Alfalfa Paatwe 
group a* ba a. b. 

Tons S«y Coir««cre<.days 

1 70 135 
2 2.0 703.9 135 

«e3 70 129 
e» Mftk 70 129 
m m$ 55' 130 

6 2.7 3.7. 70 129 
m7 60 109 

8 kS 80m 

m a»9 h$ 100 
10 2.3 3.3 1j5 100 
11 iiO 79ea 

■m l#12 ii5 90 
m13 20 U5 

ll» 20 U5*a 

-<# m1$ 29 55 
16 2.3 3.2 25 55 

«•17 30 70 
18 1.7 2.9 30 70 
19 m 4» «» » 

20 25 70«a 

aa21 20 liD 
m ea22 20 iiO 

23 2.1 3.0 25 75 
4|» «»2h 25 75 

25 X«6 Y 2.k 25 75 
m26 25 75 

27 1.7 2.9 25 60 
28 l.S 3.0 25 60 

•a «a29 25 60 
30 25 60m 

« mt-31 - 25 60 
air32 20 50 
aa33 20 50t'' .1 

• .a3h v\ 
10 30 

35 20 30 

HOfEi Ihe foUcwing inputs of fertiliser were usedt! 



 

�  

m 

APPH^IX Q (coatiaatd) 

Alfalfai soil lasnageiMnt grot5)s 1-35 
a* so fertillior added, 
b. establl^iaeat* 15^, 120# PjO^, 120# K^O. 

mdateaascei Jj5# PjO^, 

Pftotsrei soil !riaT»ge!nBnt groopa l-35« 
a. no fertildser added, 
b, establishBMotit 800 lbs. 6-12-12 

maintenanoet lbs, 6-12-12 

Tielde were rounded to the nearest sslts as foUcpinil 
Alfalfa - 0,1 t^i pasture -$ eow-acare-daors. 
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APP1»DIX H 

X4ttid tm iareatozisr groining In acres of 
soils on represontatlTe farm one 19^6 

sm Soil— 
managewnt maiqping Total Crop other Available 

Area Rreao unit acres land Pasture Forest land other land 

1 7 15385 23.5 21.0 0.0 1.0 0.01.5 
2 13 153CP 9.0 l.lt 6.6 0.0 1.0 0.0 
3 k 6B 1.0 0.0 0.0 1.6 0.0 0.0 
k h 6B 1.0 0.0 0.0 1.0 0.0 0.0 
$ 12 62BL 8.0 7.0 0,0 0.0 1.0 0.0 
6 3U 153{C)T Ii.O 0.0 0.0 0.1 3.9 3.0 
7 13 153CP 1.5 0.0 0.0 1.5 0.0 0.0 
8 h 6B 5.0 0.0 0.0 5.0 0.0 0.0 
9 Ih 153(C)P 5.2 0.0 0.8 lt.lt 0.0 0.0 

3btalsi 58.2 29.lt 7.1t Hi.O 7.1t 3.0 

HOfEt All dsis ssre r9mM to^assrest 0.1 acres. 
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APPEHDIX F 

l4uid ami inrentozy g»cpij3g in aarea of the soila 
on i^reseatative farm frou 1958 

Soil "Soil 
aanag^ent ffis^plng Total Crop Other Available 

Acres groop onit Acres land Pasture Forest lend other land 

1 5 8A 15.0 0,0 0.0 13.0 2.0 0.0 
2 5 8A 2li.O 0.0 7.0 7.0 10.0 9iO 
3 2 5B 1.0 0.0 1.0 0.0 0.0 0.0 
k 16 WIP li.O 1.0 0.0 0.0 0.0 0.0 
5 26 ii5DP 12.0 10.5 0.0 0.0 1.5 0.0 
6 10 lOiM 23.5 20.5 0.0 0.0 0.03.5 
7 26 15BL 20.0 0.0 0.0 20.0 0.0 0.0' 
3 2 5B 2.0, 2,0 0.0 0*0 0.0 0.0 
9 h 7B ii.O 1.0 0.0 0.0 0.0 0.0 
10 26 ll5BP 5.0 0.0 0.0 0.0 5.0 5.0 
11 3lt 77 1.0 0.0 0.0 1.0 0.0 0.0 
12 2li U.o 0,0 0.0 1.0 0.0 0.0 
13 3ii hSBf 3.0 0.0 0.0 3.0 0.0 0.0 
Hi 16 lilCP 1.0 0.0 0.0 0.0 1.0 1.0 
15 3li 15Bf 1.5 0.0 0.0 1.0 0.5 0.5 

Totalst 8.0 1|9.0120.5 11.0 22.5 15.5 

NOTEt &g)ra. Appendix H. 



AFPISiSZX Q 

Land use bgr imrentozy grouping in acres of the soils 
on representatlTe faam five 1$5S 

Soil Ml'" 
nanagment rcapping Total Crop- other Available 

Acres group unit Acres latid Pasture Forest land other land 

1 25 lt5(C)P 1.5 1.5 0.0 0.0 0.0 0.0 
a 2 5B luO 3.0 0.0 0,0 1,0 0.5 
3 13 23CP 2,5 2.0 0.0 0.0 0.5 0.0 
u 3k 3.0 0.0 1.0 2,0 0.0 0.0 

s 3k liltfJT 1.0 0.0 2.0 2.0 0.0 0^0 
6 3k li5CT 7.0 0.0 3.0 li.O 0.0 0,0 
7 7 23m 3.0 3.0 0.0 0.0 0.0 0.0 
3 26 16m. 2.5^ 0.0 0.0 2.5 0.0 0.0 
9 3 6k 6.5 1.5 0.0 2.0 0,0 0.0 
10 5 6A li2.0 0.0 1.5 38.0 2.5 1.5 
11 10 khC!L 0.5 0.0 0.5 0.0 0.0 0.0 
12 26 1;5BP I1.0 0.0 2.0 2.0 0.0 0.0 
13 25 li5(G)P li.O 3.0 0.0 1.0 0,0 0.0 
lit 26 lj5eL 1.5 0.0 0.0 1.5 0.0 0.0 

Totalst 86.0 17.0 10.0 55.0 lt.0 2.5 

HOfEt Supra# Appendix M* 
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Caleolaied dlstrilmtloa in oertts of cotton and com cm bottom 
and c^Xaod aoils in alteniate aggregate oodels 

Cotton Corn 
WWeFewewpemweweweea 

Model Bottomland tlpl^ Jtottomland t^lanci 

A 5,000 9,310 23,320 9,700 

B 5,li30 10,110 25,320 10,530 

e 6,000 12,000 33,080 llt,2liO 

6,300 11,700 I|0,820 19,930 

£ 6,300 11,700 li0,820 19,930 

■tJ'i 

HDfSi All data are rounded to the neareat 10 aerea* 
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Fareatxy Information <• Sanderson Coontor* Tennessee 

Oenerali 

Henderson Coonl^ contains^ according to 19SU data, 90,833 acres la 
soodlands* Die voodlands are typical of West Tennessee, varying in 
size from snail isolated tracts to several hundred acres. An 
estimated 21.11^ are found on bottomland soils, and 78.89$ on terrace 
and i^lai^ soils. 

filers is evidence that it will take time and sound management to bring
these woodlands back into potential production.^Past treatment has 
left these iRx>dland8 understocked, aj^ damaged by fire and grazing have 
left their nark. The best trees have been cut, gradually leaving the 
stands depleted and resulting in low quality in the remaining stands. 
Approximately 1? to 20$ of the stands have cull trees, and coaparing 
grazing damage to that found on the Beech Mver Watershed * about 17$ 
hove grazing damage. 

A wide range of qtecies are found, in Henderson County woodlands| the 
hardwoods are conprised of White oak, Red oak, Post oak, Scarlet oak. 
Black oak, lellow poplar. Red gum. Red nueple. Beech, Hickory, Elm, 
Bogwood, Persimmon, and a number of other deciduous trees. A few native 
pine are found south of Lexiagten, and Shortleaf, Loblolly Pine, end 
Yirginia have been planted.^ 

Five forest types ere found} namely, 

(1) Oak-beech-gua-poplar dominate on Xna-Beediy*%naa soil association. 

(2) Oak-hickoxy-poplar dominate on Ruston-Lexington and Lexington<4lu8ton 
associations. 

(3) White oak-hickox7*beech "^e on Shubuta-Cuthbert association. 

(U) Oum-oak-beoeh typo on Bnlac-Tippah-Cathbort association. 

Scrub oak-hickory*booeh on the Boston-Shubuta-^orton association. 

In general, the existing tree stocking ranges from fair, to poor, to good. 
Protection from fire has been greatly improved by the protection given the 
Counly through cooperation wi1|i the State BirLsion of Forestry fire pro 
tection system, (brazing protection will be necessary to getting the 
existing stands and new plantings of trees into potential production. 
Permanent vegetation will aid in control and reducii^ of mrosion losses. 



APPaiDIX Z (continued) 151 

Sooad nanageaeat liy landowmrs with the help of coas^vatlon leaders» 
foresters, and others eaa pat the county's woodlaads into production 
which the land use indicates is possible. It Is estimated that an 
animal growth of the following is possible with good stocking using 
proper woodland management pirinciplest \J 

BottmLand sites 300 board feet per acre per year. 
%land hardwoods — 200 to 300 board feet per acre per year* 
Upland pines *« 150 to 300 board feet per acre per year. 

Forestzy praotiees aueh as selectiwe cutting, marking (by forester) of 
merchantable trees to cut) weeding of damaged, undesirable, low quality, 
coll trees; intexplanting to strongmen understocked stands; underplanting 
to desirable ̂ cies; planting of pine idiere mitable and needed following 
^ by doing release work — these practices will put idle, unprofitable 
]and to work again, or continue the good work alread^jr underway. Exasple 
of this work can be seen on numerous farms in the county, au3d on the 
Hatches State Park near Lexington. 

Forest Soils in Henderson County.^ 

1. Bottomland soilsi 
£st. Qrcwth 

Soil series and type Acreage Braluation # CcHaments 

Beecly silt loam 16,626 A Ash, Vdllow, Beech, Oak, Klse. 
Beechy fine sai^ loam 2,250 A Bottomland species •• Oaks, Ouns. 
Ina fine sant^iy loan 300 B CutoTer hurdwoods* 

2. Upland soilsi 

Outhbert-Sllerton soils, 
sloping phase. 

562 S Oak, Bickory, Bee<di. 

steep phase, 5,000 A Cutover hardwoods•oak, hickory, 
beech, dogwood, and persimmon. 
Low quality doe to past treatment. 
Pine do well on this soil. 

Bulac silt loam 
slopizig, desp phase 

libO A In ctttorer hardwoods. Oak, hickos:; 
Zree growthHsoderate rate. 

Uulac-Cuthbert soils, 1,376 
moderately steep phase 

A Ridge slopes. Hardwoods-oak 
hickory, gum, soorwood, and beech. 
Hove been owercut* 

Dulac-TLppah silt loam, 75 Upland oak type. Understocked. 
gently sloping phase Found in isolated areas and small 

acreage tracts. 

sloping phase 75 In entorer hardwoods. Hhea 
cleared subject to erosion. 



 

1$2 

At?mjx z (ccntimied} 
Ssl** Orovth 

Soil aeries igpe Acreage Evaluation « Comsmtts 

strozigljr slewing phase 500 R Oak* hickwy* dogwood* bee(^* 

Moderately to severe 2,000 S Abandoned or in wild pasture. 
gttllied land, Cuthbert- Suited to pic^e. 
Silerton material 

ifoderately to severe 3*700 Suitable for pines. Protection 
gullied land, Leocing* from grasing and fire isportant. 
ton-Rttston 

Lexington silt loam, l,hh2. Well-drained; plant to piiies;foand 
sloping, and strongly in small inaccessible areas. 
slewing phases 

Lexingtoa-Rustoa soils, li,000 A to R Upland oak type, deleted. 
sloping phase, and 
stTOngly sloping phase 

Moderately, steep pb*8« 27*200 A Catover hdws. Oak, poplar, 
hickory. 

Providence silt loam* 300 A One-third in forest or idle land. 
eroded, gently sloping Slow growth doe to lack or pro 
idiaee tection. Suited to pines. 

sloping and strongly Harrow ridgetops. Cutover one or 
sloping phases n»re times. Upland oak type. 

Should remain in trees. 

Soston fine sandy loam 2*000 How in hickozy-oak of low quality^ 
sloping and stzongly Occure in small tracts. If 
sloping phases cleared is highly erodible. 

moderately ste^ phase 2*000 R In cutover hardwoods, oak, poplar. 
and steep j^tase On moderately steep phase. 

Roston sant!^* clay loaa* s Plant to pines* RrosioQ hasard. 
severely eroded phase 

Shobata-Cuthbert loans* 5»000 I to S Urou^by, low fertility. Oak, beech, 
moderately steep to poplar. Percent slcpcs - 12 to 25. 
steep phases 

,/■
i

J 
i . 
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APPEHDXZ Z (contimiod) 
Est. GroHTth 

Soil series and Igpe Acreage Ev^aloaitien « Cements 

Shabuta'>Cathbert 8«nd|7 
clasrSf sererely eroded 

2,3k9 Oak,, hickozy, beech. 

abiabuta*Cathbert->Silertonl(.,200 
eloping and moderately 
phaaee 

Found on ridge slopes. Cutover 
hardwoods of low qoaliiy. 
Underplant and release. 

Shubttta^Ruston-Silerton 
sloping (nod. steep) 

2,000 A to R Oak, hickozy, beech. 
On narrow ridgetops. 

Low qoalily. 

Silerton silt loan 
sloping «>d strongly 
phases 

2,700 Found on narrow ridgetops. 9S% 
in woodland. Oak*beech*hickory. 

Tippah silt loam, gently 
eloping shallow phase 

90 A In %Xaad oak -type. $0% wooded, 

Almo silt loam 
Galloway silt loam 

518 
130 

S to A 
A 

One-fourth in eutower hardwoods. 
Fifty percent in woodlands. 

* Estimated grortii eralaatim) fay soil stnles and -types. Prodnction 
possibilities may fall in-to following rangest 

S•alow. 300 to 150 board feet per acre/Vr. 
A - arerage. 150 to 250 board feet per acre^r* 
E - rapid, 250 to 300 pins board feet per acre/yr. 

Sources of Assistance and Informatlont 

^"BeU Surrey Report, Henderson County". In process for printing. 

"Hatches Trace State Perk*. Jtme 1P50. Tenn. Dept. of Conserratlone, Forestry 
Division and T.Y.A, Division of Poirestzy 
Relations.

 y" "Forest Iirrentory Statistics for Beech Forestry Bulletin Ro. 6U, T7A dr. of 
Rirer Watershed". Forestry Relations. 

y "Data for Planning Woodland (On West Taoaessee Farms). Solon L. 
Opportunities". BarraeloBi^ and Alfred fleasonton. 

Dnir. of Tennessee in cooperation with 
Sou-them Forest Experiment Station, 
9.S.F.A. of HSDA. 
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APPUPIX Z (contirmed) 

■Financial Hatoritgri a gaida t© Jiaclmlail MXatia *o, Ul|i6# USDA. 
profitable timber growing". 

# Hr* Foster Cowan, Asst. State Forester 
State Division cf Forestiy 
Cordell Hull Building 
Hasinrille, Sannessee 

Compiled bi^i 

C. £. J^n^er 
Woodland Conservationist 
SOIL COSSHIVATIOM SMFICE 
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