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TSB PROBI£H 

BackerooaiA 

k r®Tlww of hlitoriool rooordo rovoolo poople in ovary 

oouatry hova at times boon plagued by floods and problems of ■water 

eontrol* This has been ■true regardless of the 'vogetati'vo oorer that 

the land possessed* Seme oos^etent oritios have questioned whether 

vegetation offers a^ appreoiable oontrol over water flow* and they find 

oomfort in the fsot that floods were no'ted in Amerioa prior to the 

^•▼•leiesent of agrioul'ture* Garoilliaso de la Veipn* a BMmber of De Soto*s 

exploratory expedition reoorded a flood in the lower Mississippi Valley 
in 15ii3. lA Salle, in about 1680* found the Mississippi in flood* The 

Mississippi Ri'ver* as well as nest other streasw* was able to develop a 

raging flood when its watershed was relatively free of gullies and pos 

sessed the best natural vegetative oover for water oontrol and soils with 

s posoiblo BMxinun infil-bration oapaoity*^ 
The natural vegetative oover of isMrioa ons less effioient tl»n 

the present for producing food and fiber to pro'vide sur'vival for hunan 

life. In feet* Anerioa furnished the neoessities of life for only a 
few million Indians before the arrival of the white man* The production 

of food and fiber was greatly inoreased with the introduotion of agriculture* 

^ited States Department of Agriculture, The Land in Flood ControiUfimo 
eellaneous Publications, 331 (Washington, D* Ci Oovernaent Printing Offioe}« 
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During the days of the expanding Anerioan frontier,land eaa quite 

abundant in relation to labor and capital* The ftneer's first oonoem 

eas the production for his own requireoants. Additional production for 

oonneroial use was largely determined by available transportation and 

smrkets* Cotton, grain and tobaeeo had an eooncoio advantage over other 

fhrm products mainly beoause they had limited bulk and could be trans 

ported great distanoes without a reduction in quality* These commodities 

involved intensive erop production which tended to deplete the soil 

fertility that in many cases was inherently low* 

Even though land was abundant the quantity eleared and available 

for cultivated crops was limited, A pioneer oould clear about five acres 

of forest land per year of iriiich the productivity improved with cultiva 

tion for the first few years. With no soil amendments and limited know 

ledge of soil conservation, the farmer found it more profitable to oontinue 

land in cultivation for a nomber of years and then move to other virgin 

land* 

With the industrial revolution came railroads and farm machinery, 

which expanded the area that could profitably produoe commodities for 

export and enabled great increases in land cultivated per worker, In'b'o-

duotion of soil amendments in some areas of «»o Bast enabled farmers to 

cultivate land profitably for longer periods of time. The results were 

greater soil erosion and inoreased requirements of soil amendments to 

maintain productivity, 

A good portion of the floors of our valleys are covered with al 

luvial material, resulting tram erosion and laid down by flood waters* 

Soil scientists point out that the deposits of the preagricultural era 
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devsloped under aioderate oTerflowe* The theory Is based on dlfferesees 

in soil profile* The underlying naterial has preTalllng finer texture 

with a store uniform o(»po3ition* Reeent deposits not only oontain 

ooarser naterial, but more diverse with rospeot to texture oomposition and 

oolor oharaotoristies through the profile*9 With the developcient of ag-

rioultetro in this country soil erosion and runoff of eurfaoe water ia-

oreasedi rioh valley soil was covered with material ooarser la texture 

and sometimes lower in fertility* fUrthemiHre* many stroaau have changed 

from slow olear ones with a ehannol dspth of several feet to swift nuddy 

streams with a channel that is stmllow and obstructed with drifts and logs* 

This condition has not only obstructed water transportation, but has re 

sulted in increased flood damage and, in some areas, necessitated the 

construction of many miles of flood levees* 

The above phenomena have arisen as a eonsequenoe of the systemsof 

farming that have emas to prevail in Kost hilly areas* RSany small farms 

are located on rolling land of low fertility* Under existing farming 

systems there is mxeh surface water runoff and soil erosion, resulting 

in eonditions discussed above in regard to erosion and flood damage* 

Actions to prevent or ameliorate these eonditions would have involved 

vailing amounts of capital investnents* Farmers were not aware of the 

advantagos to be gained from these investmmnts, or rightly or wrongly 

rationalised that suoh investments would not be to their advantage* 

In the early 1900*s the Amerioaa people became somewhat eonoemed 

^Ibid*.p* 9, 



About th# flood control problcnu Tha first act of Congres* portaining 

to •vogatal eoToring of land oaa in 1911# the Weeks Forest Purchase Aoti 

it authorised the Senretary of Agrioulttire to take oertain steps regulating 

the floo of naTigable streams. Additional flood control interest •was 

developed as a result of the great ISisslssippl flood of 1927. In 1928, 

Congress passed acts which authorised a study of ways in t/hioh fores^try 

might aid in control of Mississippi Bi'ver floods, and an iii'vestigatioa 

to determine methode of reducing soil erosion and eontrolling water flow* 

It was during the 1930*s depression years that this country 

really undertook flood eontrol work. The plan of ettaok that wat 

started then is divided Into two parts* First oones the control of 

"wator in the river ohannels^ This Is the control that is more puhlioised 

and spectacular. It Invol'ves groat engineering struotures as dams, 

reservoirs and le'vees* The greatest eaqperimoat and -work in maohanioal 

flood oon'trol is serried oat by the Tennessee Valley Authority, whioh 

was authorised by Congress In 1953» A network of dams throughout the 

head water area of East Tennessee as well as along the Tennessee Blver 

ehannel has enabled the aoooiqilislBDent of three objeoti'vos, namely, pro 

vide seeuri'ty against floods, provide navigation and develop water power. 

These dams were built of sufficient height and he've adequate reservoir 

oapacity to eliminate immediate danger of being filled with silt. 

Ho'wover, this does not eliminate the second part of flood control - the 

eontrol of water on tl» land. It is this seoond part that takes tins to 

accomplish, and invol'ves both indi'vidual and cooperative action of thou 

sands of land owners. 

The iiq>crtanoe of this control of water on land should not be 
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BilnlmlE®d just because the contribution of each individual land operator 

is small, Flood damage resulting flran Insufflolont muter control on the 

land has probably been as great as the damage from river otainnel floods, 

la feet* the eontrol of mater on the land will to a certain extant affeot 

river ehannel floods. It is the water problem above tbo river 

channel that determines the soil erosion of hill land, the kind of soil 

deposited in valleys and the damage to fhra and Industrial aotivi^. 

In 1935 Congress authorised the establishment of Soil Conserva 

tion Serrioe vrith a primry objeotive of providing for control and ro-

^otioa of soil erosion and thereby oonserve natural rasouroes and 

eontrol floods. The Soil Conservation Service provides assistance and 

means that enable fbrraers to cooperatively attaok the erosion problem, 

Tim plan of attaok has been to control surface runoff through engineering 

and vegetative methods. There are a number of other public programs 

dealing with soil conservation. The approaches used involve resoaroh, 

eduoation and Inoentive progzvLas, 

Statement of Problem 

This study is directed towards the problems oonfronting individual 

Ihmers of the faomid Southeast, particularly those of the East Tsnnessee 

Valley, and the puhlie vrith regard to water control, 

attempt has been made to formulate a rational prooedure 

for briiiging erosion into consideration in the selection of farming systems' 

3 
-'Farming system is defined to include the selection of ooomodities 

to be produced, the teohnlques for producing suoh eommodities, and the quan 
tities of suoh commodities to be produced. 
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indiiridaal farmers, under sin^lifying assumptions with regard to rela» 

tiwe prices and eontrol of individual farmers over eoonomio resouroes. 

It was assximed that relative prices would be unohanged by the decisions of 

the individual farmer* Thus, his plans will be made upon a predicated 

pattern of relative prices, a pattern which is not expected to change as 

a result of his actions* Further, it was assumed that the individual 

farmer owns an equity In a certain area cf land (the land having certain 

physical properties) and in certain other productive agents* It waa 

assumed that the fanner controlled a given force of labor including 

managerial ability* In addition it was assumed that the individual's 

equity in wealth provides collateral for acquiring credit for production 

and/or eonsua^tion purposes* It was also assumed tbat the individual's 

knowledge (beliefs) regarding production functions include soil erosi<m. 

The farm was considered to be a going concern* 

In seme way similar to the solution of simultaneous equations in 

mathematics the individual fanner must decide among other thingst (1) 

what to produce? (2) hew to produce these commodities? (3) what quantities 

of various c(Hnmodities to produce? and (i^) what quantities of credit to 

use and for what purpoees? Tlwt is, the farmer must decide the combina-

ti<m and quantities to produce, the oombination and quantities of re 

sources to use and the manner in whioh to uee them* The deolsitm as to 

quantities of ooeimodities to produce determines the relative else of 

eaoh enterprise *nd the aggregate size of the farm* The quantity of 

credit used must be within limits of availability* Knowledge is so in 

adequate that a maximum return allooation of reeourees oan not be estima-

1»d by the eimultaneous solution of equations* Present available data 



7 

ars th» rasult of obsenrlng apeolflo oondltions and aust be adjusted to 

fit desired situations* Uazimum inoosw for a speolfio farm oust be 

arri-ved et through a oombination of maximising process and trial and 

error. 

The idea has long prevailed among agronomy and soil soientists 

tliat the problem is one of finding vhioh farming systems will give the 

greatest degree of erosion control and then ohoosing fr<Bs among them on 

the basia of aamings. Although they have admitted that it might be 

desirable under certain price oonditions to follow farming systems whioh 

would deplete soil, they very largely continue to deny that it oan ever 

be i^neirable to allow erosion to oocur. except in the rajre case where no 

income (satisfaction) oan be earned without some erosion ooouring. It 

seems that this position is due to the failure to disootmt inoomea that 

are likely to be earned in the future. In other words they fail to recog 

nise that, axoept to the extent that soil fertility is valued per se. 

depreciation of land is merely another oost of produotion. It is similar 

in all respects to depreoiatlon on a traotor except as to the capital 

agent. Exoept for the psyohio cost for those who love the land fw its 

own sake, the erosion oost of one year's produotion. using a farming 

system that allows erosion, is eq^al to the deoline in land value that 

results oonsequent to the year's produotion. Exeopt to the extent that 

land is valued on the basis of fertility per se. rather than on tho basis 

of its money inoome producing ability, this oost will approximate losses 

in future sumey inooaie disoounted to the present. 

For the relatively well to do farmers (those who have aoquired 



«n»alth status vhioh allows them to be worrying about their ohildren*8 

inheritanoe rather than how to feed and eduoate them in the present), 

the disoount rate will tend to equal bobs market rate of interest. 

That is they will have access to all the credit they desire for both pro-

duotioa and oonsuEsption purposes and thus, will have no reason for dls-

counting the future by more than the market rate of interest. They will 

not bo under pressure to follcw a farming system whioh gives a large 

ioBDSdiate inooBie but whioh oausas so muoh eroeion as to give lower than 

maximum present value for futuM inoomes discounted by the market rate of 

interest. Instead they will likely ohoose one that gives a nmximum 

present value for future inoomes diseountod at the market rate. AsMmg 

the relatively poor farmers, as oontrasted with the relatively wealthy, 

the oredit that is mde available through their ownership of resouroes 

is more likely to be used for oonsuigption rather than for produotion 

purposes. Thus ooneervation praetiees whioh might return earnings greater 

than oosts (charging at the market rate of interest) may not be es^loyed 

because the neoeseary oredit is used for oonsumptlon and not produotion 

purposes. 

Under oonditions of credit rationing and aversion to the use of 

credit by individuale es^eoted inecmaos in the more distant future are 

likely to bo greatly discounted (probably evmn using a higher discount 

rate than the market ratee of intfreat)i thus, it is reasoned thst 

farming systems giving the greatest Inmedlate promise of inooms will very 

likely be those ohosen by the individual fanner, especially in areas of 

low average eoonomio status. 
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Famsrs must Tlsualisa alterzuntlTa farming syataias and the inecmie 

streams that will result Arom suoh alternatives* Consideration must be 

given to the oosts of erosion that would ooour with eaoh alternative* 

However, insuffieient empirioal data are available to properly appraise 

the oosts of soil erosion or the value of soil iatprovements resulting 

from various farming systems* Bapirioal data in regard to the amount and 

rate of surface runoff are available* However, there are adssing links 

idiieh prevent a omaplete analysis of the problem* From the individual farmer's 

point of view these missing links are the effect of surface run-off(coour-

ring with alternative farming systems) on soil erosion and the effect of 

soil erosion on future land earnings. 

The water control problem is not limited to each individual larmr's 

point of view in re^urd te his own farm* Insufficient water eontrol and 

the resulting soil erosion on one farm smy cause damage to other land 

through deposits of infertile material on good soil or erosion of fertile 

soil* Inadequate water eontrol may also impair navigation, fill power 

and flood reservoirs with silt* and produce flood peaks that cause loss of 

life and considerable property daamge* Thus, water control beoomes a 

problem from the public point of vieWf which is largely coneemed with the 

general welfare of the country* Expected earnings in the future for the 

public are probably discounted at a lower rate than for an individual. 

The public is concerned with maintaining resources for production of an 

adequate supply to swet both present and future needs} since the public 

has prospects for a longer life than do indlvlchials, uncertainty beooiiies 

less than for an individual* Adeqiuate es^irioal data that would enable 

a eomplete analysis from the public point of view are non-existent* The 
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slsslng links again Inoluda a hookup batwsen nater eontrol and soil 

erosion to giro the desired insight into the resulting effeet on the 

natural resouroes* Another link is the hookup between water oontrol on 

an individual farm and flood damage outside the boundary of this farm* 

Objeotives 

The major objootivos of this study are toi 

(1) To eaousine alternative farming systems with regard to family 

earnings (ignoring erosion eosts beoause esqiirioal data neoessary for 

bringing erosion eosts into oonsideration in any x>efined manner are non* 

existent) and infiltration rates, whioh are believed to be highly related 

to erosion* This will allow us to judge whether or not those farming 

systems whioh presdse large isBDediate earnings (disregarding erosion 

eosts) are those which will give greater or lesser degree of water and 

erosion eontrol* 

(2) To demonstrate how erosion eosts are fitted into the deeisicns 

ef individual farmers in seleeting farming systems that will give them 

maxliwum satisfaotion* givMi their beliefs* preferences and economic status* 

(3) To exasiine the probable need for publio policy designed to 

encourage farming systeias that farmers under status quo oondition are 

not likely to choose* 

ik) To point out the missing links in experimental data that 

must be filled in before any more refined empirical analysis of the 

problem (either flrom the private or publio point of view) ean be made. 
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GUnisral Proc«dure 

Th« study «ms designed for exploratory purposes in gaining in 

sight into the oonpatibili-ty of increasing earnings and eater eontrol 

in the East Tennessee Valley, The procedure used eas influenced by the 

available data and tine limitations, A case study farm of 121 acres 

(located in Monroe County) eas used as a frame within which the problem 

eas analysed. The farm was about a-9erage eoaaneroial size in land area 

and located in a section on which there were awilable data in regard to 

eater infiltration rates. It eas necessary to nake certain assuaptions to 

eliminate the eariability of some of the productive factors and gain the 

desired insight into the problem. It eas assumed that the amount of land 

and labor would remain fixed at the present level, fliis abstracts stxne-

what from reality, au the average sise farm in the area is gradually in 

creasing, but eas necessary for simplification purposes and to make al 

ternative farming systems ocoparable, Produotlve factors other than 

land and labor eere alloeed to vajfy so that different farming systems 

could be developed. 

The measure of earnings used eas family earnings (net retirns to 

family labor including management.) This measure is quite applicable for 

OQiSparison beteeen different farming systems with fixed land and labor. 

However, it carries the underlyijag assumption that returns to capital 

investments are equal to the interest on investment determined by a 

given rate. The rate assumed eas 5 pof cent, which eas a compromise rate 

between the short—term rate of looal banks, rate used by government 

agencies and the rate farmers could expect from an investment. 
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To OBtlniite family oarningc for dlfferont •ystsais, assumptions 

mars mads in regard to pries level and production funotions. It mas 

assumed that prioes mould remain fixed at the 19147-51 average level, 

and that changes in oocmtodities produced by individual farmers mould not 

influence changes In the relative prices* The production functions mere 

based on present arailable data mhioh are the result of observations made 

under specific conditions} on the basis of judgements made by informed 

people these data mere adjusted to eonditions prevailing on tiie case farm. 

It mas assumed that the rate at mhioh mater infiltrates in the 

soil provides a measure of mater control and soil erosion* Thus, family 

earnijags (ignoring erosion costs) of different farming systems mere re 

lated to mater contarol* Through such relationships the inadequacy of the 

data mas pointed out as mull as the missing links to isake a refined 

analysis from both the private and public point of viem. 



CHAPTER II 

INCRSASIHO FARM FAMILY EARNINGS 

In vlsualislni; a farming system that irould inorease family 

earnings, a eombinatitta of the nazimising prooess and trial and error 

mas used. The a-vailable Input-output data are insuffioient for develop 

ing production funotions that can be used in simultaneously alloeating 

resouroes to the desired systems* Present available data are the result 

of observations made under speoifio oonditions and muoh interpolation 

(often mithout suoh empirical basis) mas neoessary. Such mas the case mith 

maximisatioa of earnings in this stuc^* 

For maxinum earnings omed oapital funds xaist be invested so as to 

equalise marginal returns in all uses* This may be aooomplished either 

by using these funds in the individual's own business or by lending them 

to others* Whore such finds are already investod in land, buildings, 

equipment, livestook and supplies, such productive agents must be allocated 

so as to equalise the marginal returns from eaoh of the various types in 

all potential uses, including renting or selling suoh agents to other 

people* The various types of family labor sust bo allooated among the 

various enterprises on the farm car to non-farm mork so as to equalise 

marginal earning in all uses. Credit must be used until the marginal 

returns eqwls the marginal cost and be allooated to different potential 

uses so that the rasrglnal returns fron all uses are equated* In a situ 

ation of extemfil capital rationing, credit sources, exoept by unlawful 

neaiw sueh as bank hold up, etc* aro closed to the farmer before the 

point of oquation betweon marginal ooets and marginal returns is reaohed* 



In eases of Internal rationing psychic costs bring about equality between 

narglnal costs and returns before monetary oosts and returns are equated* 

For the esplrical analysis that follows the land area and labor 

force were assumed fixed, and credit was assumed to be lisdtad only by 

prospects for being profitable* The aboTS assusqptions plus an additional 

limitation In the scope of enterprises to those comDonly selected by 

fbnaers In the area vast bo largely justified by sii^ilification purposes* 

Howsser, the land area for faros in general can not increase exoept with 

a net out migration of farm people* The enterprise limitation was quite 

broad in providing consideration of oom, burley tobaeco* oats, alfalfa* 

lespedesa, pasture, dairy eattle, swine and beef eattle* 

A farm program may be considered to be made up of interrelated 

business enterprises which hare certain coaBplemontary and competitive 

relatiwishlps. Any analysis on an ontorpriso basis will be swaningful 

only where the relationships (oosts and returns) between one enterprise 

and another enterprise within the farming system are considered, JShva 

these inter-relationships are eonsidered, enterprise analysis gives 

indication of srhat adjustments in tho farming system would give increased 

returns* 

A eost and rs'torn analysis of enterprises eonsidered in this study 

under present scale of production, good farming tachniqiies and 19i+7"'51 

price levsl rebels that most crops return greater earnings per unit of 

labor than livestock* Vhen different conditions of scale, nsohanisation 

and management are considered, there are shifts in the rate of earnings 

fcr different enterprises as well as in the relative difference between 

enterprises* Generally, crops with low labor utilisation per acre return 



15 

higher eerzilzige par unit of lahor than crops vith high labor require-

oents* A similar analysis of lieestook production indicates the returns 

per hour of labor for swine production were nsioh higlwr* excepting "grade 

A" milk production, than those for dairying, and tha returns frosa dairy-

iivg higher than for beef production. These relatioaships are in agree 

ment with those revealed by a study made in Southeastern Indiana during 

19148,^ 
Again it is reoalled that the selection for maxiimara family earn 

ings must be made en basis of the entire farm program. It is meaning 

less to say that eaoh unit of labor used in the corn entei^rise gives 

higher returns than in the tobacco enterprise, when the farm planted to 

oorn would only use one-half of the fixed labor force, and might give 

lower total returns to the fixed costs. However, it is remembered that 

the value of additional leisure time and preference for oertaln type of 

work Bsay prescribe a different farming system than for maximum earnings. 

It is often difficult to make abrupt changes in a faxmdng program. 

Capital invested in buildings, equipment and livestock for one system 

may not be oostlossly oonvertible to an alternative system. It takes 

time to ebange from one cropping {sregram to another1 oonsequently, con 

sideration should be given to the present fboilities and operation to 

develop a system for inoreasing earnings in both short-run and long-run. 

The iscaediate desire and availability of credit may prescribe an entirely 

Elmer C, Davis and Ronald H, Bauman, Livestock Costs and Returns 
in Southeastern Indiana, (Lafayette, Indianat"j?urdue UniverTity Agriculture 
Experiment Station, Bulletin 550, 1950)• 
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different fuming systea for the ehort-run then for the leng*run« For 

exanple, costs of scrapping facilities as a dairy harn will retard changes 

to other farming systems* Also the loss of income during pasture establish-

Kent retards changes to the production of forage eonsuning liTsstoek* 

Present Parm Facilities and Operation 

Om^rship of the 121 aoro farm saleoted for study was aoquired 

in 19i43 through tho aid of the Tenant Purohaae Program* The land waa 

part of a traet that had pro^d to be unprofitable property for a loan 

oompany* 

The topograp}^ of ihe land is rolling with a slope range of 2 to 

25 per oent* A brazush rune through the farm and proridoa a good drainage 

syatem for the slopes to each aide* lay of ths land is such that tha 

use of terracea is not praetioal fcsr oontrolling srosion* On some areas 

it is OTsn difficult to keep rows on the contour. 

Soils of both limestone and sold shale origin are present; however* 

those of limestone origin predoainate* The Dewey, f^rragut* Deoatur, 

Emory, and Sequoia soil series make up most of tho land. When slope and 

degrae of erosion are considered and land olassified hy soil 'type, ths 

resulting areas become snail and of irregular shape, eee Figure 1* This 

presents a difficult problem in laying out fields of effioient sise and 

uniform soil type* The present field layout reflects tho owner*s approAeh 

to establishing crop rotations l<mg enough to be suitable for the lower 

quality soilt, see Figure 2. The fields are net uniform in sise and 

eause eonsiderable flue'tuation in crops produced. 
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Figure 1. Soil Map of 121 Aere Farni, Monroe County, 19^2 

Legend 

Soil NaneSoil SyTti>ol«-

CiasB X Soils 

5B Emory eilt loam 
5C Emory silt loan 
19BN Decatui' silty clay loam, eroded imdulating phase 

Farragut silty clay loajr., ercnied undulating phase 
2ijBM Bennitege silt loam, urniuiatdiig phase 

Class 2 Soils 
I8CL Dewey silt loam, rolling piiase 
18CK Dew27 cilty clay loam, eroded rolling phase 
I9CN Decitur silly clay loam, er<jded rolling phase 
22CN Farragut. silty clay loam, eroded rolling place 
25CN Hermitage silt ioRm, eroaed rolling phase 
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Figure 1. Soil Mop of 121 Aoro Far*, Honroo County, 1952 (oontlnuod) 

Legend 

Soil Symbol* Soil Mrm) 

Class 3 Soils 

18CP Deeey silty olay loam, severely eroded rolling phase 
18I>N Demey silty olay loam, eroded hilly phase 
19CP Deoatur silty olay loam, severely eroded rolling phase 
19DH Deoatur silty olay loam, eroded hilly phase 
hy^L 
43CH 

Sequoia silt loam, rolling phase 
Sequoia silty olay loam, eroded rolling phase 

Class ii. Soils 

18IF Deeey silty olay loam, severely eroded hilly phase 
19DP Deoatur silty olay loam, severely eroded hilly phase 
22CP Farragut silty olay loam, severely eroded rolling phase 
ii3CF Sequoia silty olay loam, severely eroded rolling phase 

Sequoia silt loam,hilly phase 
Silly olay loam, eroded hilly phase 

Class 5 Soils 

21D Rookland (limestone material) 
221S* Farragut silty olay loam severely eroded hilly phase 
37L Rough gullied land (aoid shale material) 

Sequoia silty olay loam, severely eroded hilly phase 
67DP Uts shaly silt loam, severely eroded hilly phase 
77I> Rough gullied land (limestone material) 

eSlope Classifioation Erosion Olassifioation 

At 0 to 2 per oent Lt Virtually uaeroded 
Bt 2 to 5 Ht Moderately eroded 
Ci 12 to 25 per oent Pi Severely eroded 
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Figure 2. Present Field Layout and Cropping Plan 
of a 121 Acre Farm, Morsroe County 

Size in 

Number Acres 

Field 

I' 2.7 

II 0.2 

III 0.6 

IV 1.6 
V 12.8 

YI ili.O 
VII 0.9 
VIII 6.6 

IX 18.0 
X 10.0 

XI 6.7 

XII li.? 
XIII 11.5 
XIV 17.7 

u» 

Land Uee 

Barnyard pasture 
Garden 
Homestead 

PoiTn&.Kint pastxire 
Corx>, oats, k year's pasture 
Com, oats, U year's pasture 
Tobacco with crijnson clover cover crop 
■Woodland 
Penijarsent pasture 
Corn, oats, alfalfa 
Corn, oate, alfalfa 
Com, oats, k year's pasture 
Corn, oats, k year's pasture 
Com, oate. I4 year's pasture 
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Tbioro T« about 90 aoraa of land occasionally row oropped. Tba 

orop rotation mod on noat of tho land inoludos oom, oato and four yoaro 

of orobard grasa, ryo grass and lospodosa. Tbo oom is harrostod for 

grain and followed with fall soedod eats, which are usually bar-vested 

for grain. The rye grass is seeded la the fall with the oats, while the 

orolmrd grass and lespedesa are seeded the following spring. Most of the 

bay is ̂ educed from a eera, oats and alfalfa rotation. The tebaooo is 

oontinued year after year on one track of laud with a orimsmai olorsr 

oo-vor crop. 

Soil tests indicate that the land is rather low in phosphorus, 

medium to high in po-bassium and needs some llms. The oorn yields aeerage 

about I4O bushels per aore with open»pollinated varieties and JOO pounds 

of 3*"9^ fertiliser. Oat yields are 30 bushels per acre with 300 pounds 

of 3-9-6 fertiliser. There is no ni-tra-te "side or top dressing" applied 

to either grain orop. The tobaoeo reoeives about 1000 pounds of 3-9-6 

fertiliser per aore with an applloatlon of mannre and yields I60O pounds 

of leaf tobaooe. Pastures reeeive little or no aniaial application of 

fertiliser, and are grased oontinuously. The mnnngesient and selection of 

pasture plants are suoh that at timss there is little -vegetative cover. 

The building faoilities consist of a tobaooo-livestook bam I46* 

by 70' with a ll;» by li8' end shed, two naohine sheds 20» by 20', a 

oombination oorn orib and maohine shed, poultry house, hog house and smoke 

house* There is a stool haytraok and oarriage installed in the bam to 

aid hay storage* 
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Th* nmter supply i> limited to eiatorne* ponds end a tranoh 

during net venther* Attenpts to ostatlish veils in the eoonnnlty Indi-

oates a deep vater table and high risk in establishing a mil with a 

good eater supply. 

Current farm equipment ineludes a tvo row tnotor, tandem disk 

barrow, bush and bog disk, sub*soiler, grain drill plus a fairly eom* 

plete outfir of horse drawn oqui^vient. Both traotor and horses am main* 

tained for power. This eondition appears to be the result of a gradual 

ohange to traotor oquipmont. 

Estimated oosts and returns of the present farm program is shown 

in Table I« The family earnings of #195iaOO from this program are not 

ezoeptionally high. The estimated labor to oarry out the program Inoluding 

time fmr repairs and upkeep of faeilities is 355 iO days. In aetual 

praotiee the tobaooo orop is rented to a neighbor. However, in this 

study the whole farm program is considered as one unit so that alternatiee 

systems will be oomparable. 

A number of weaknesses in the present fbrm program are a result of 

the toohniquos used. For example, inoroaaes in oom yields oould bo made 

by using an adapted hybrid -variety instead of Thospaon's Prolific. The 

addition of nitrate "side or top" dressing on grain eropa would normally 

pro-ve eoonomioally sound. Pastures eould bo greatly iaprovwd on a well 

prepared seed bed following the oat crop. Both the pasture and soil fer 

tility oould be impro-ved by adding a perennial cloTer and inoreasing the 

addition of phosphate fertilizer. E-videnoe of over grazing was quite 

apparent. There le no question but what inoroasod li-veatook preduotion oould 

bo soeurod by utilising ii^prowed feeding praotieos, and iaprowed praotieos 
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mi3 1 

CUSTS AHD RETURSS OF PREoSSl' PARMI:«0 
PROGRAM, 19/47-51, PRICS LSVEL 

A« Fxpaat«d £:xp3a3a9 

1, Diraot Cash Crop Expsnsea 
Kind of Crop Aores Cost Per Aero Total Cost 

Corn 15.0 1 6.02 ♦ 90.50
Oats 15.0 12,86 192.90 
Tohacco .9 55./42 146.08 
Alfalfa ik yrs.) 10,0 15.59 155.90 
Crimson CloTsr (.9) 5.65 5.08 
Rotational Pasture (i; yrs.) I45.O ii.28 192.60 
Hog Let Pasture 1,6 7.77 I2.I43 
Permanent Pasture 12.5 
Garden •2 15.00 
Other 15.6 

Total Oireot Cash Costs for Crops 710.29 

Direct Cash Costs for Linstock 
Kind of Li'TOfitook Sunber Cost Per Animal Total Cost 

Dairy TTowe 12 ♦ 8.92 1 107.ol» 
Other Cattle 5 
Stssa 2 5.50 11.00 
Hogs Raised 17 2.50 i»2.50 
Horses 2 
Hsns ho 15.00 
Cliioks Raised 100 .1402 hO,20 

Total Direot Cash Costs for Llvestook 2I5.7I4 

5. Othar Cash and Flxod P».nn Expansae 
Itea 

Aute, Electrici/tj' and Haulini; (farm share) 500.00 
Equipment Repair and Depreoiatloa 578.56 
Building and Fence Repair and Depreoiabioa 537.75 
Traotor Operating Expenses 200 hrs* 70.00 
Taxes 5^.00 
Xnsuranoe (general farm) 25.00 
Interest cm ATmual Inrsstnent (11/4,809*67 5^) 
Land (|6000.00) 300.00 
Buildings and Fenoes (jf5255»50)*' 161.76 
Equipaent (12307*50)^ 15/4.12 
Li-vestoek (I25OO.OO) 125.00 
Feed Supply ($767*12) 38.56 

Total Other Farm Expenses 2125.55 
Total All Farm Expenses T05IT5S" 

https://I25OO.OO
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COSTS AND RETURNS OP PRESENT FARMIHO 

PROGRAM. I9h7^5l, PHICB IBVEL (oontiau«d) 

B» Expoot«d R«oeipt« 

1. Oath R«e«ipt« 
Itw Amount Rate Value 

Toteooo lidiO lbs. lb. I 696.96 
Slaughter Hega 15 (225 lb®.) 22.50 owt. 750.50 
Milk (Grade C) 38.000 lbs. i4.10 owt. 1558.00 
Veal Calves 10 (200 lbs.) 29.98 owt. 599.60 
Csfvs 3(800 lbs.) 16.0li owt. 38U.96 
Bg«« 220 dos. .1^3 dos. 9i+.60 
Poultry 150 lbs. .2i!i+ lb. 36.60 

Total Cash Reoeipts WLJO.OR 

Z, Other Farm Reoeipts 
Perquisites 

Dwelling 183.95 
Slaughter Hogs 
Sow 1 (350 lb.) 19.146 owt. 68.11 
Gilts ffir Barrows 2(225 lbs.) 22.50 owt. 101.2U 

Milk 5000 lbs. 3.60 owt. 180.00 

Egg® 220 dos. dos. 9I+.6O 
Garden ij.5.00 

1. Payment 200.00 
Total Other Fara Reoeipts 872.88 

Total Reoeipts Plus Perquisites 5002.90 
Family Earnings 1951.32 

^Buildings and fenoes inolude dwelling, barn, poultry house, garage, 
smoke house, maohine shed, eombinatiom maohine shed and oorn orib. hog house. 
760 rods woven wire fenoe and 680 rods of three strand barbed wire fenoe. 

bEquipment includes all horse-drawn equipment inoluded in Table XIV 
plus two-row traotor. tandem disk harrow, bush and bog disk, sub-soiler. 
12 hole grain drill, hay-loader, trailer wagon, manure spreader, chieken 
brooder, milk oans. and misoellaneous equipment. 
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in caring for liroabook* Produobioa cost* w«ro high duo to tho aaitt" 

tonanoo of two sourooo of pomr and tho anall ooalo of operation for oono 

oquipBont. 

Altomativo Systen toe Maximiaing Family Earningo 

la doTolepiag aa alteraatiro cyitem for saxinun earnings one la 

confronted with a large auid>er of variable fWotors. It is quite possiblf 

to oonoeive of two or suire farming systems that would preduee equally 

high family earnings* The guestien has often been raised as to whether 

orops or livestock should be basic la developing farming systems* Soils 

people would tend to place more eephasis on the selection and techniques 

used in crop production while animal busbandrymen would be inclined to 

fsTor liresteck prodnetien* From an eoenomio point of view neither is 

basio and Ixqiortanoe should bo given to determining the oombinatlon that 

will return the greatest earnings from tho given resources. 

The farmer attempts to allocate available resources* within the 

limitation of his ability and knowledge (beliefs) to provide 

satisfaction* For the lack of a better measure of satisfaction* this 

analysis is based upon the a88UBq>tioa that there are no non-monetary 

costs and returns* 

To devolop a faming system for maximum earnings with given land 

and labor (labor equal to that with the present farming system) certain 

assumptions in regard to faz>ming techniques* relative prices and rates 

of production were necessary to determine family earnings. Farming 

techniques sssuaod in this analysis wem based on recommendations derived 
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from r«89ftreh* Ifha rvlati-vo prlo«s ••leotvd mre those that pre-vailed 

during 19i4.7«51t and the production fUnotions assuioed mre based upon 

r3search data and the hunches of informed people. 

At first, in doTsloping a system for maximum earnings (within the 

framework of given assiunptions) through the allocation process, it is 

most profitable to allocate land and labor to grain and hogs. When this 

allocation was pressed to the asstused limits of land or labor, it was 

found that a part of the land would be unused unless other enterprises 

with lower labor to land requireaffioito were need. Trial and error methods 

indicated that the nmrginal returns from using part of the labor and 

land in lew labor intensive enterprises (beef and pasture) would become 

higher than the marginal returns from using all of the lahor on grain and 

hogs and lesTing part of the land umssd. The maximum earnings are eb» 

talned by allooatlng the fixed land and labor to t}ie selooted enterprises 

so that the labor and land used with each potential enterprise produces 

equal marginal returns after considering erosion costs. (The erosion 

costs were not taken Into oonsideration in this analysis beoause of the 

laok of data.) Furthermore, capital (for vdiioh we have assumed credit te 

be unlimited except by the prospects for profitability) nnst be used 

until the costs of the last unit equals the returns from the last unit. 

In addition, this capital must be allocated am(»ig the various enterprises 

to equate the ssurglnal returns from eaoh enterprise. These marginal con 

ditions of maximisation had to be approximated by trial and error methods 

because of the orudeness of empirical (Uta with regard to produoti(»s 

funotions. 
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Larger alloeatione of land and labor to grain and hogs will un 

doubtedly inorease erosion eost and reduoe probably future yields, Tet, 

a-vailable data are insuffioient to determine costs due to erosion, and the 

point at eliioh erosion costs equal additional returns that nay be gained 

'by producing soil eroding erops* In this analysis it was necessary to 

nake a more or less arbitrary deoision as to the maximum grain to produce. 

The land area alloeated to grain production was 28 acres, or 23 per oent 

ef the total acres for eern which would be followed with oats. This pro-

duoti(« was obtained by using a two-year rotation of com, oats with 

lespedesa hay and a green manure erop of crimson olower on the best land. 

A four-year rotation of com, oats and two years of either sweet clover 

and orchard grass pas^re or ladino olover, alfalfa and orchard grass 

pasture wsc used on the other land in the grain rotation, liore erosive 

systems wore not considered as this system is oonsiderably more erosive 

than the one presently in use. Fertilisation of crops was based on 

reeosnendations based en eurrent soil tests, A rapid turn over of orops 

fertilised on this basis will probably leave some residual material in 

the soil (unless removed by erosion) which over time would reduoe the 

fertiliser requix^ments. 

The assumed grain production balanoed with hog production leaves 

some land and labor to be allooated for other produotion. Some of the 

possibilities include purohasing additional grain and making further 

inoreaSes in hog produotion or ineluding additional enterprises. The alter 

native of purchasing additional grain for hogs was not eonsidered because 

of the disease control problem for larger hog numbers. 

Beef produotion is apparently the most profitable ooiplementary 
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•ntarpris* (oomplsBientary to groin and hogs)* Such on onterprlao provldos 

for utilisotioa of pormonont posture oad forage orops in the groin rota 

tion* A eow-oolf production plan would be stost profitable with the oalwes 

being marketed in the fall to eliminate grain requirements* Farther ad 

ditions of burley tobaocof produotim of perquisites and general upkeep of 

the farm eraqplete the allooatioa of fixed land and labor* Details of the 

land allooation are shown in Figure 3» 

A oost and return analysis of the grain and hog system (excluding 

■oil erosion costs) is shown in fable II* The family earnings (net 

returns to labor and entrepreneurship) froo this system greatly exoeed 

any other oombination of the seleoted enterprises within the frame of 

underlying assumptiona* la ocmparison with the present system* it re 

quired an additional awerage inTestment of $51l6*CX) and additional oash 

expenditures of |2l|00*00 to increase the family earnings by $2185*00 (not 

oonsidering erosion costs)* 
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Figure 3. Field Layout and Cropping Plan for Grain and Hug ■'•if : 
.. f-Alternative System, 121 Acre Farm, Monroe County 

Size in 
Land UseAcres 

2.7 Barnyard pasture 
0.2 Garden 
0.6 Homestead 

28.7 Com, oats, 2 year's pasture 
0.? Tobacoo with crimson clover cover crop 
14.5 Woodland 

214.5 Permanent pasture 
16.7 Com, oats, lespedeza, crimson clover cover crop 
2.0 Woodland 

28.0 Com, oats, 2 year's pasture 
12.0 Corn, oats, lespedeza, crimson clover cover crop 
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COSTS AHD RETURNS OP GRAIH-HOO AND BEEF CATTI^ 
ALTERNATIVE, 1914.7-51, PRICE LEVEL 

A, Focpected Expenses 

1* Direct Cash Crop Esqpenses 
Kind of Crop Aore Coct Per Aore Total Cost 

Com 26.0 $ 13.66 1 362.48 
Oats 28.0 21.97 517.16 
Burley Tobaooo .9 5l4.i;2 48.98 
Lospedssa (II4.0) 5.30 74.20 
Cowr Crop (1'4.9) 7.85 116.67 
Rotational (2 yrs.) 28.0 19.72 52.16 
Pasture 

Pemanent Pasture 20.1 4.20 64.42 
Garden •2 15.00 
Other 15.6 

Total Direot Cash Costs for Crops 1751.(i7 

Direct Cash Costs for Lisestoek 
Kind of Lirestook Hoxober Coet Per Animal 

Sonrs 10 ♦ 9.08 1 90.80
Slaughter hogs 130 4.61 625.30 
Boar 1 36.39 36.38 
Beef Costs and Calses 5.08 76.2015 
Beef Heifers for 

Replacement te 2 yrs. 18.113 54.33 
Dairy Cow 1 23.78 23.78 
Bull 1 80.08 80.08 
Hons 15 2.79 41.85 
Chicks Ralssd 50 .805 40.25 
Ilb.rketing Lisestook 2142.97 

Total Cash Costs for Lisestock "1311.94 

Other Cash and Fixed Expenses 
Item 

Auto (farm share) 200.00 
Electrioity (fiarm share) 18.00 
Equipsient and Repair and Deprsoiatiom 693,22 
Building and Fencing Repair and Depreoiation 377.55 
Traotor Operating Expanse (8?0 hrs«) 290.50 
Taxes 65.00 
Insuranoe (general farm) 50.00 
Interest cm InTastment ($20,326.53 @ 3%) 

land ($6000.00) 300.00 
]^ilding and Fences (13536.50)^ 176.79 
Equipment (|2713»50)® 160.96 
Li-rostook ($3^8,75) 183.144 
Feed Supplies ($2170.28) loe.^ 

Total Other Expenses 

Total All Expenses 5726.98 

https://13536.50
https://20,326.53
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costs AHD RETiJRKB OP QRAIH-HOG AMD BEEP 
CATTIiS ALTERHATIVB. I9U7-51. PRICE LEVEL (oontlnued) 

B* Expected Receipts 

!• Eiqpeeted Cash Receipts 
Item Amount Rate Total Value 

Tobaeoo 114(0 lbs. •IjBU lb. ♦ 696.96
Sows 1((550) 19.i|6 ewt. 272.i4( 
Slaughteir hoge 123 (225) 22*50 ovt* 6226.88 
Beef Cows 5(800 lbs.) 17.97 ewt. 1(31.28 
Beef Calves 12 (I4OO lbs.) 85 esrt. 1230.72 
Bull (average yearly sale} 100.00 
Boar (average yearly sale) 50.00 
AAA Payment 1(3«00 

Perquieitee 
Dwelling 183.93 
Slaughter Hogs 5 (225) 22.50 owt. 151.86 
Milk 5000 lbs. 5*60 owt. 180.00 
Rr-^gS 221 des. 9^.60.I43 dos* 
Garden 200.00 

Totf.l Perqpisitea 916.39 

Total InaosM Plus Perquisites 98b3,67 

Paiaily Earnings 14136,69 

Increase in Inreatment Oser Present Pttralng Syatem 5516#66 

Increase in Family Earnings Orer Present Faralng 
SystoBi 2185.57 

^Material included in this table is derived iy<ai Tables X-X7II. 

^Buildings and fences include dwellingf bam. poultry house, garage, 
ssaoke house, maohine shed, oenbinatioa maehine shed and ecrn crib, five 
hog housas* 

^Equipment Includes two-row tractor, two-bottwa plow, tandem disk 
harrow, bush and bog disk, sub-soiler. oultipaker. two-row oultivator. twiH-
row planter, sootion harrow, grain drill, mower, tide delivery rake, hay 
loader wagon, manure spreader, hamnwir nill. ohiok brooder, two hog fOodere 
and miseellanoous equipment. 
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niPROTIlia WAIER CONTROL 

laportane* of Wator Control 

Tho probloa of vater eontrol for tho upland farmer, from hi* point 

of rioar, is largoly that of oontrolling soil orosion or daaiago to his 

■pooifio fiara* Hs really isn't too ooneemed vith the resulting offset 

that surfaoe sater runoff from his lUm my haos on property and people 

donn strean* It is easy for the fanasr to rationalise that vay flood 

damge dosn stream aras due to an aot of God or nature and that the surfaoe 

runoff froai his fsm sas so small that it really didn't mke any differtnoe* 

Hoseasr, the soil erosion aspeot affoots hln either imediately or in the 

future* Where his oredit needs are of an ismiediate nature, he disoounts 

the value of oonserving the soil for future production more than the 

mrket disoounts it* 

Frm the public point of view damge of soil erosion on the upland 

farm or of floods donn stream my represent a loss to the general melfare. 

This loss my be offset b7 additlcaaal immediate preduotim that my be 

gained with aotims that eontribute to the flood damge* The publie also 

disoounts the future* but probably to a lesser degree than an individual* 

n>e publio point of view is quite neeessary to bring a system of order te 

the vmter control problem where individual's self interests are in oonfliot. 

Empirical dalm for determining erosion eosts to the individual farmer end 

flood and erosion damge te the general welfare are limited* In this 

study it was neeessary te use the rate water infiltrates into the soil as 
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m Bsasure of mtor eontrol offorod Yiy difforont farming ayatwiui* A-milabXo 

data did not permit establishing the eonneotion between runoff and oosts 

ef runoff. 

Faetors Affeoting Surfaoe Water 
Runoff and Soil Erosion 

Runoff results from gravitational foroe and the fluid nature of 

smter. It ineludes all water that drains from land areas, and nay be 

divided into two parts, surlhoe runoff and ground water runoff. Surfaoe 

runoff is the residual water trom rain, sleet and snow that is not evapor 

ated or infiltrated into the soil. Ground water runoff eomes from the 

subterranean storage vdiioh is supplied by water infiltrated into the 

soil. Some inorease in water eontrol may be gained by a shift in the 

quantity ef surfaoe runoff to the quantity of steady ground water runoff. 

The amount of surfaoe runoff is governed by certain pl^sioal attri 

butes of the land, as olimate, topography, vegetative oovering, soil i^e, 

tillage and gracing practioes. The detrimental effeots to the upland 

farmer are soil erosion, redueed orop yields and inoreased produotion 

oostS} to the public they are (in addition to the above) oroslon cm other 

farms, silting out of valley farms, silting out of navigation ohannels 

and flood eontrol reservoirs and floods. 

Tl» major oliamtio factors that affeet surfaoe runoff are preoipita-

tion, temperature and wind. Tss^erature determines whether the preoipita-

ti<m will be in tl» form of rain, snow or sleet, and to a oertain extent, 

the viscosity of water and absorptive oonditioa of the soil. Wind 
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oan lafluenoa tha angle and ii^ett of rain drops whloh effect the eondltion 

of surfaoe soil* In the Tennessee Valley, it is largely the aoount, in 

tensity and distribution of rainfall that determinea the airount and 

velooity of surface runoff from a given soil. 

The erosion of soil be eater is due to the dispersive action and 

transporting poeer of water. Intense rainfall tends to break down soil 

aggregates, and, unless the soil is oovered with vegetative growth, a 

auddy splash results. The snaller soil aggregates reduce tlie siee of soil 

pores and oause a reduction in Infil^tion and additional surfnoe runoff. 

The resulting inorease in surfaoe runoff has B^e transporting power for 

soil erosion. 

The distribution of rainfall influences the satount of rain that 

aaay ooour before surfaoe runoff and erosion result. For example, a dry 

soil nay receive eonsiderable rainfall with little er no surfaoe runoff, 

Benee, crops nay be selected with ̂ eir vulnerable point when a limited 

amount of adverse rainfall normally ooours. 

The topographlo factor includes the length and degree of slope. 

Soil type and the amwint and intensity ef rainfall governs the effect 

that length of slope has m surfaoe runoff. When the soil is ef low 

permeability or the rainfall of high intensity the surfaoe runoff inoreases 

with slope length. Opposite conditions present a deorease in surfaoe 

runoff with inoreases in slops length. Host e3q>erin»ntal data Indicate 

that the degree of slope has little effeot on the peroentage ef surfaoe 
5 

runoff. 

e 

Im D, Baver, Soil Physios (Wsw Yorkt John Wiley and Sons, Ino,, 
19U8), p, 558. 
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Th« wgetAtiw eowring on t4ie «oil Interocpts the raiafa.ll and ab-» 

sorbs the ii^aot* Thus, it reduces the break dom of soil aggregates^ 

soil dispersion and the resulting reduotion in pore sise* Scaae water will 

he evaporated directly froa the leaves and stwu without ever reaching the 

soil and oontrihutiag to surfaoe runoff. Any slowing down of e-urfaoe 

runoff Aie to vegetal oovering vrill give more tisM for infiltratim and 

prevent rapid eonoeutratien ef viater vdtieh would inoreaee erosion. The 

tranepiratiea effeot ef vegetative growth removes ocnsiderahle water 

from the soil, and iaproves the cmdition for infiltration. Vegetative 

growth may also protect the soil frc® freesing and maintain conditions 

for infiltratlOTi. The roots influenee grazmlation and greater poroei'ty 

as well as binding influences that redaee erodibility. Ths plant residue 

furnishes food for inseots, fbngi and baetorial life and in deeompositlom 

paeees through a stage ealled fausias, whloh Is^roves soil tilth and in-

ereasos the oapaoity ef infiltration, fha action of insects, earthworms 

and plant roots leave the soil with many largo paeeages that aooelerate 

infiltration of water. 

®be effeot of soil properties on surfaoe runoff is influonoed by the 

permeability of the profile, oondition ef sell surfaoe and moisture eon* 

tent. Ones a toll beeotose saturated the pereolatlon rate, determined by 

the permeability of the least porvdous profile, regulates firther water 

absorption. Permeability varies with different soil types and may be some 

what changed by growing deep rooted orops or subsoiling where the impervi 

ous layer is near the surges. 

oondition of soil surface is a key factor in determining the in 

filtration oapaoily^ of soils. It varies with vegetal eover, olimate and 

^Infiltration oapaoity refers to the maximum rate at whloh soil in a 
given oondition.can absorb water. 

https://raiafa.ll
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pr«otl09i» VAgatfttiye aad elioatie fikotors tet« b««a dlsoussed 

ftboTt* Tlllag* praotioM laay InTolv* soil looMninc or oonq^oting 

Th« loosaalng aoticm ixwreasei lafiltratloga eapaoity while eoDpaetioa re-

daees it* The infiltratioa oepeoity of a dry soil is greater than for 

a saturated soil* BEenoe* the moisture content of a giren soil governs 

the aaeimt of ahsorptiom to effeot a reduotiim in infiltration oapaoiiy* 

Deoisiona as to the kind of -ragetative oorer« tillage* fertility 

lerel and engineering doTioes oan greatly influenoe surfhoe runoff* The 

effeot of vegetal eover and tillage has bewoi diseussod* A high itartility 

level influenees a good vegetative growth for orops seleoted* and presents 

oonditions for a granular* porous soil with high infiltrati(ni eapaoity* 

Kaglneering devioes refer to soil harriers which is^ede the dosmward flow 

of water* Thus* there is more tizw for infiltration and less soil erosion 

whieh depletes soil fertility* 

A najor problem in determining Idie effeot of different farming systems 

en water control is the development of a method of measure* applieahle to dif 

ferent soils and farming conditions* There are three methods* in general 

use* for measuring the infiltration rate of soils* namely* (1) by means of 

a lysineter* (2) by a dOTioe known ae an inf•lt:*cmeter and* (3) by analys* 

ing stream flow hydrographs and rainfall pluviographs*''^ The lyslmeter is 

essentially a eontainer which holds a quantil^ of soil to which a known 

quantity of water is applied and the infiltrated water measured. 

The infiltrometer essentially oonsists of a tightly enclosed plot of 

^Bdgar S* Poster* Rainfall and Runoff (new Torke the Maemillan Co., 
I9h9)0 p. 310* 



land to adilch a known rato and quantity of water le applied and the eurfaee 

runoff aeasored* It permits a determlnatimi ef the eapaoil^ for inflltratiea 

ef the soil in its natuz^l oondltlon. The infiltremeter is the best Instru* 

meat te date la proTlding an idea of the detail operation of infiltration. 

It had been found that infiltration oapacl-^ 'varies oonsiderably with 

different soils and rain conditions. These ▼arlntisne are influeneed by 

surface tillage, er<^ or crop reeidue or by repetitions in ths applicatioBi 

of mater,''
a 

Hnee, only relative estimates of the true Infiltration are 

ob'tained. In developing eetinmtes to determine a measwe of water oontrol, 

oonsideratiott auet be givm te the quantity, rate and distribution of rain« 

fall as well as the soil type and surface oondi'tion. Surfaoe runeff 

ooours only when there ie more than sufficient rain or anovnelt to supp^ 
the naximum infiltration rate of the soil at the given time. 

The third method of measuring infiltration rate has been utilised 

by different investigators varying somewhat in the details of the pro» 
oodure. The general preoedure le to detersdne total rainfall and surface 

runoff with the difference being due te infiltration and evaporation. 
Then, by a seriee of approximations, the infiltration ourve oan be traeed. 
Relative infiltration ratea of different ooll types and land use may be 
obtained by relating the surface runoff ef different areas of known soil 

type and land use. This may be done on the basis of sither a particular 
rain atom as a unit or a season including several storms. The hydraulio 
Data Branch of the Tbnnessee Valley Authority has done oonalderable work 

^ Daley and L. L. Kelly, Effect of Soil IVpe, Slope and SurfaceCondition on Intake ^ Water, Resetreh Bull7fcllEnnE2"tfeo'oln,»eTn-asT^
universAty of Nebras^ >grioultural Experiiaont Station, 1J39) p. 16. 
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ftlong this 11m* 

Th« infiltration ratoc mployed In tdils stu<^ aro based on a eystea 

of land use olaBsifloafclon and soil type. The system of land use olassifl-

oatlon mat first developed during the study of land use In the upper ̂ eneh 

Broad natershed.^ Land is classified into three broad uses, namely (l) 
Qultivated land,(2) pasture and (3) forest. £aoh of these broad classes 

Is divided into three or four sub-clasees of quality. Although the 

soils of the Chestuee watershed are quite different fVoa those of the 

upper Frenoh Broad watershed, the same system of land use olassifieatioa 

ms found applioable, and was used with a sample survey in igljlt. The 

0^ this system of land use olassifioatioa is shown in the Appendix, 

Table mil. 

Infilbr».tion rates for each land use classification were determined 

by exparimontkl etudies eheoked with actual obeerved data on rainfall 

and runoff, Table III. 

lAter studies of the Chestuee watershed have provided detail informa 

tion on soils, including series, slope and erosion. By assuming different 

soil oonserving toohniquee with a given soil type, land use olassifieatlon 

io possible for the sub^Kilasees of oultlvated, pasture and forest eover. 

An application of this teohniqiie is shown In Table IV. In this oeae "good" 

Mnagsment is interpretsi as adoption of recoTrni^nded soil oonserving prao— 

tloes developed by researoh. "Poor" management is interpreted as e:?ploita-

tivw farming aysteins e.rd wliiiout regard to oonservatlon practices. 

%illiam D. Lee, land Cover in Relation to Wstor Control and TTtilisa-^to the Upp^^enohTroaTIIv^EpHgd^RnHihT^^oliS^ 
HorthTTaroTtoa State Agricultural Experiment Station, I9I43), pp. 5U, 55, 56, 
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111 

lAHD USE IKFILIRATIOR RA.TES IE INCHES PER 
'THD?., CUCf^TOEF mWESHEI)* 

Infiitratiem Rates 

Xiand XTse Class SuBoaer 1inter 

•3U .13"i 

®2 •20 •09 

•XI .07=3 

•54 •15 

•srr •13 

*2Z .12's 
•13 .09 

.57 .14 

.32 .13 
« 

^3 .25 •12 

'4 •i5 •09 

*Soaro®iTeiin»s86« Valley Authority, Report Mo. 0- 3736, Report on 
Initial Phases Chestass Natershed Pro.leot (Kyioxvllle, Tennesseet Tennessee 
TsTi;^AOT5i-Ity, IgiiSJ, p, m. 



I
?
 

l
A
B
D
 B
S
E
 I
N
F
I
L
T
R
A
T
I
O
N
 R
A
T
E
S
 B
T
 S
O
I
L
 T
YP
E»
 
S
B
A
S
O
H
 A
N
D
 M
iH
AC
JE
HE
NT
 I
B
V
E
L
 

or
 I
B
C
m
 P
ER
 B
OO

R.
 C
HE

ST
OE

B 
H&
TE
RS
SE
S^
 

I
n
f
i
l
t
r
a
t
i
o
n
 R
a
t
e
s
 

S
i
s
u
n
e
r
 

W
i
n
t
e
r
 

"G
o
o
d
"
 

F
e
w
 

P
o
o
r
 

S
o
i
l
 T
y
p
e
 

"
O
T
E
T
 P
a
s
t
.
 
f
o
r
.
 
"'
Cu
lt
. 

f
a
s
t
.
 
F
o
r
.
 

C
u
l
i
.
 
f
a
s
i
.
 
P
o
t
*
 

C
u
l
t
*
 
f
a
s
t
.
 
f
o
r
.
 

5
B
.
 5
C
,
 1
9
B
K
,
 2
2
B
N
.
2
5
B
H
 
.
3
4
 

•
3
4
 
.
3
7
 

.
2
0
 

.
2
2
 
.
2
5
 

.
1
3
 

.
1
5
 
.
1
4
 

•
0
9
 

•
1
2
 

•
1
2
 

1
8
C
L
,
 1
9
C
N
,
 2
2
C
H
,
 1
8
C
H
,
 

2
5
C
N
 

•
3
4
 

.
3
4
 
.
3
7
 

.
1
1
 

•
2
2
 

.
2
5
 

•
1
3
 

.
1
5
 

.
1
4
 

.
0
7
 

•
1
2
 

•
1
2
 

1
8
C
P
,
 1
9
G
P
»
 
1
8
D
P
,
 1
9
D
P
,
 

2
2
C
P
 

•
2
0
 

.
2
7
 

•
2
5
 

•
1
1
 

.
1
5
 

.
1
5
 

.
0
9
 

.
1
3
 
•
1
2
 

.
0
7
 

•
0
9
 

.
0
9
 

1
8
D
N
,
1
9
D
W
 

.
2
0
 

•
3
4
 

•
3
2
 

•
1
1
 

•
1
5
 

.
1
5
 

.
0
9
 

.
1
5
 

.
1
3
 

.
0
7
 

•
0
9
 

.
0
9
 

4
3
C
L
,
li

^D
L 

•
2
0
 

.
2
7
 

•
5
2
 

•
1
1
 

.
1
3
 

.
1
5
 

.
0
9
 

.
1
3
 

.
1
3
 

.
0
7
 

•
0
9
 
.
0
9
 

U3
CN

 
•
1
1
 

•
2
7
 

.
2
5
 

•
1
1
 

•
1
3
 

•
1
5
 

.
0
7
 

.
1
3
 

•
1
2
 

.
0
7
 

•
0
9
 

.
0
9
 

i4
.5

US
 

•
1
1
 

•
2
7
 

.
3
2
 

•
U
 

.
1
3
 

.
1
5
 

.
0
7
 

.
1
3
 

•
1
3
 

.
0
7
 

.
0
9
 
.
0
9
 

22
DP

, 
l4

3C
P»

 4
3E
P#
 6
6D
P 

•
2
2
 

.
2
5
 

•
1
1
 

.
1
3
 

•
1
5
 

-
•
1
2
 

•
1
2
 

.
0
7
 

.
0
9
 

.
0
9
 

•
 

e
»

-
o

2
1
D
 

.
1
3
 

.
1
5
 

.
1
3
 

.
1
5
 

.
0
9
 

•
0
9
 

.
0
9
 

.
0
9
 

m
m

3
7
0
.
 7
7
D
 

•
 

•
1
1
 

•
1
1
 

•
U
 

•
1
1
 

-
.
0
7
 

.
0
7
 

•
0
7
 

•
0
7
 

So
ur
oo
: 

Ua
im
bl
is
ho
d 

d*
ta

 d
o'
vo
lo
pe
d 
b
y
 I
fy
dr
au
li
o 
Da

ta
 B
ra

nc
h 
o
f
 T
en
no
ss
ee
 V
al

le
y 
Au
th
or
!'
^.
. 

^^
Do
la
ii

l 
de
sc
ri
pt
io
n 
of
 s
oi
l ̂

yp
o 
sh

or
a 
in

 F
ig
ur
e 
!•

 

V
M
 

\
o
 



 

ko 

It!• again reoalled that Iha infiltration rato rarios with aoil 

conditions and that the infiltration rates presontod above ar® a relativa 

■oasura under saturated conditions* It is assuised that they offer a 

reasonably good qualitative aeasure for less than saturated conditions* 

An infiltration masure of a fans systen «ay be detemined by olassify> 

lag the land aooording to the above systen of land use cXassifioaticn and 

calculate the average infiltration rate by weighting the given rates for 

different sub-olasses of land use by appropriate land area* In the case of 

detemining an infiltration aeasure for proposed alternative fansing sys-

teas« it beoones aeoessary to aseune a nanagement level as explained 

above* Then* with the given toil type and farming systoa the land nay be 

olassified into sub^olasses of land uea and an average infiltration rate 

determined by a mathssaatioal weighting prooedure. 

Present Karming System and Water Control 

The purpose of detemininij the tiverage infiltrati<m rate with the 

prosent systwa is to establish a base for oo^aring inoreases in water 

control with various alternative farming systems* This was acooiiq>lished 

by applying the system of land use elaselfioatien previonely discussed* 

The diffioull^ enoountered was la nmking a valid appraisal of the use of 

conservatloa praotioes for the unobserved portion of the crop rotation. 

This required a judgofment in determining the effect that a change in land 

cover, due to crop rotation, will have on land uso olass of a given area 

of land* 

* 1 1 iah 
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Th* ourrcnt u«« of oonsarvatiT* praetioos vaa zwltbsr "good" nor 

"poor"* ObservatlwB of tha farm and of reoords of past operation re-real 

that iiq>roTeMnt in soil fertility (aa judged by increases in rates of 

produotian} is taking place rather than ejcploitation without regard te 

oonser^tion* The irregular lay of the land and -varions other reasons 

ha-re proTea-ted the utilisatioa of a nunher of eonserration praetlees* The 

promotion of oultirated orops -sas under a highor lerol of nanagsgaeat thua 

pastare produotion* Hoither corn nor oate wero generally groan more than 

on# year out of six on a giren area of land. Oats followed the corn for 

arinter corer and both reoeired reasonably liberal use of fertiliser* The 

pasture did not ocn-tain a perennial clcaer whioh limi-bod the ni-trogea supply* 

The orehard grass failed to giws ooa^lote surface ooverage, and definitely 

showed signs of over grasing. 

The present use of oonser-vation praotiooa -was appraised for each 

field and for the different land use* Where the Btanagement le-rel was 

considered "good" or "poor" the appropriate infiltration rates by soil 

typo and land use in Table IV were used* In other oases the infiltration 

data by land use sub^olasees were usedis determine the rates fer inter-

SMdiate IsTsls ef management* The estimated infiltration rates by soil 

type and land use for the present system of farming are shown in Table V* 

These rates were averaged by weighting with land area. The entire period of 

the erop rotation was used to eliminate yearly -variations in land use 

by soil type and land use by area* 

The average Infiltratiom rate for the current system of farming 

was .23 Inohes per hour during the summer snd ,12 inohes per hour during 
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SSflM/itED lAHD USE INFILTRATIOH RATES BY SOIL TYPE AH© SEASOI 
ZH INCHES PER HOUR, 121 ACRE MONROE COUNTY FARM, 

PRESENT FARMZSO SYSTEM 

Soil Typoa 

5B, 5C, 19BH, 22BH, 25BI 

18CL» 16CN, 19CH» 22CN, 25CH 

18CP, 19CP, ISDP, 19DP* 22CP 

16DK, 19DH 

i(3CL, 1|.3©L, i43CN, U3BN 

22DP, I43CP, i4.3K'» 66DP 

21© 

JTB, TTB 

Infiltration Ratas 
? Winter 

Cult. Past. iPor. Cult* Pasi. For. 

.3U .27 •32 .13 .13 •13 

•20 •27 •32 •09 •15 .13 

•11 •22 .15 .07 •12 .09 

•11 .27 .25 .07 .13 .12 

•11 •22 .25 .07 •12 .12 

•11 •13 .15 .07 .09 •09 

m .13 .15 m .09 .09 

m •11 .11 m .07 .07 

'^©•tail desoription of diffsront soil l^es shoim in Figure 1« 
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th« winter* This represents toth an ayerage for the farm and an arerage 

for storms oonsidered as t unit* Ohsenratlons ef the loeal area* Middle 

Creek* in revealed a sunner iafil^tloa rate ot «36 and wiattr rate 

10
of *13 Inches per hour* Hoveysr* the whole Middle Creek area had 36*5 

per oent in forest on ease stud^ farm* The application of land use olassifi-

oatioa to a single farm may be biased by fringe areas between olasses* but 

are about what was expeoted* 

Farming System for Maximum Water Control 

A farming system for maxinum water oontrol in this study is developed 

within the framowork of fixed labor and land* Eyea though surfaee runoff 

is minimised with a well managed forest* this possibility i> eliminated 

by inability to utilise ayailable labor effieiently* 

A reriew of the infiltration rates in Table 17 reveals that maxisum 

water oontrol must utilise soil eonserving praotioes* la faot* a small 

ohaage in the use of oonservation praotioes oaa influenoe a ohaage in the 

sub^olass of land use* Pasture use offers almost as mnoh reduction in the 

amount of surfaee runoff as forest use with a eognparable eonservation level. 

The Infiltration rate fer high quality land is about as great for eultivated 

erope using soil eonsorving praotioes as pasture use* the biggest differenoe 

being during the winter months. There is considerable differenoe between 

the infiltration rates of eultivated and pasture use for lower quality 

land* Alternativs syeteme for ssixiimim water oontrol will generally utilise 

^^Tennessee Valley Authority* Report Bb« 0-3736 (Knoxvllle* Tennesseet 
Tennessee Valley Authori-ty* 1945)* P* 147» 
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pftature and litrsstosk a niniiruu of oulfcinated oropa other thaa 

hay orops* 

A grassland jParmtng systeai of good SEanagomoat with prosont forest 

land and 1»1 aore in oultivation (gardon and tohaeee) shows an inflltratioR 

rate of *505 inohos por hour during siaauaer and #137 during ths winter* This 

compares with a ccnplote forest altenaatiT® of *319 inohoa por hour duriiig 

the sumor and *131 during winter* A ooeuploto fcdrest prograa* owsr tiios, 

would affoot a ohangsi in sell propertios dotermlning soil typo»srtiioh would 

influenos fhrther inoroases in infiltration rate* The saiae would he true 

with grassland fanaing that utilises soil eonserring praotioes* 

It should net be ovorlooked that infiltratlo/i rate does not give 

ooisplete measure for evaluating water control* In May oases a delay 

in surfaoe njinoff aay be as beneficial as a reduoticn in surface runoff* One 

of the reasoBC for oantrolling ourfaoo runoff was to aid In the control of 

soil orosion* Any oxoossivo soil erosion will present a oonulati've effect 

in reducing the infiltration rate of a given soil* Forest and pasture use 

will generally slow down surfaoo runoff and provide greater erosion oontrol 

than cultivated uae for a given soil. Assuming that infiltration rates give 

some indication of the alow doim in runoff as well as a roduotion la runoff, 

it was detemlnod that a grassland faraiing system provides maximum water 

oontrol* It would also reduoa soil erosion to a wiwimma. 



CfflLPTKR IV 

AK&LTSIS OF SE1£CIED FABHZNG SYSTEMS 

S«leotwd Furmlag ̂ stant 

Inquiry in Chnptars II and III ma dlreotad at the davalepmnt of 

farming ayatama for Increaalac faaiily earnings and inereasiag mter omtrol 

reapeotlmly. To gain addltioml insight Into the prohlea In this stud^ 

*n analysis ma made of seleoted farming systems, namely,(1) grain and 

Hogs,(2) general dleorslfied,(3) Dairy "nngraded" and (U) dairy "grade A". 

These sjrstwss were developed within the framework of asauaptlona previously 

stated, and organised in such a my as to ad^just the vegetal covering to 

the acreage of land, supply of labor and needs of the ohosen eonbinatlfm of 

enterprises. Table VI, Even though there were oonslderable dlfferenoes la 

tfas erops and llvestook seleotions, the farming tdohniq^es and nasehaniEatloa 

were maintained at a oomparable level* 

The oronping plan for the geneml diversified system differed from 

tho plan shown In Figt'ro 3 for the grain and hog system in that the length 

of tho rotations ms doubled, lespedesa replaeed with alfalfa for hay and 

the crianren clover cover crop preceding corn ms eliminated. The rotational 

pasture ms inoreased from two to six years of oontimious pasture as a result 

of the inorease in rotation length, and thereby reduced costs and risk in 

fstablishlng it. 

The cropping plan for tho dairy "ungraded" diffsred from the grain 

and hog system in that land used for crop rotations ms limited to pasturo 
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tuifi VI 

FARM OROAHIZATIOM OP SEIZCfED PARMHW SYSTEMS 
FOR 121 ACRE MOHROB COUNTY FARM 

Farming Syatema 
OraiA (jUnaral Dairy Dairy 

It«m * Heg» DifaraifiaA "Ungradad* "Qrada A" 

A« Crop Salootiom Aeroa Aorea Aorea Aorea 
Com for grain 28*0 lk*0 0.0 0.0 
Data for grain 26«0 VuO 0.0 0.0 
Rirley Tobaooo 0*9 0,9 0.9 0.0 
Bayi 

Laapadaaa l4»0 0,0 0.0 0.0 
Alfalfa 0,0 14.0 18.0 16.0 

Winter Co-var Crepa IU,9 0.9 0.9 0.0 
Rotational Paature 
2 yra, pasture 26,0 0,0 0.0 0.0 
6 yra, pasture 0,0 142,0 66.0 68.0 

Penoaaant pasture 20,1 20.1 20.1 20.1 
Garden 0,2 0.2 0.2 0.2 
Other 15,6 15.6 15.6 15.6 

B« Li-vaatook Saleotioa Btehar Iteibar taabar 
Sows 10 k 0 0 
Hogs raised 130 56 3 3 
Boar 1 0 0 0 
Beef oowa and ealraa 15 15 15 0 
Beef heifers for 
replaoamant 3 3 3 0 

Dairy oowa 1 11 18 25 
Dairy heifers for 
replaoamant 0 3 k 5 

Bull 1 1 I 1 
Hans 15 15 15 15 
Chioka Raised 50 50 50 50 
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a.nd alfiilfift h»y» The pasture was to be re-eetabllehod every six years aod 

alfalfa rotated with pasture oa land in fields VIII, X, and XI, Figure 3* 

The orepplng plan for the dairy "grade A" system differs from the 

dairy "ungraded" system in area used for alfalfa hay and in ohanging land 

used for tobaooo to pasture* 

The systems present varying degrees of intensity of the oropping 

program. It is expeoted that soil erosien will oeeur with the grain and 

hog system while soil improvement will likely take plaoe with the two 

dairy eysteeie* The general diversified system will likely have an inter-

mediate effeet m the soil (possibly ssbm soil erosion or maybe soil int-

prowssMttt)* There are no ee^irieal data available for predicting how 

auoh soil erosion or soil improvement will likely take plaoe with eaeh 

systoeu 

Costs and Returns with Selected Farming Systems 

The eetimated ooets and returns with alternative faming systems 

are largely governed by assumed prioes, pro(hiotian funotiaas and soil 

erosion oosts or soil improvmMat values* Rather aeourate price data 

oan be secured from the market plaoe* In this analysis the 1947-51 price 

level was used as it represents the most reseat period of five years 

generally ooaeidered normal* Pries data used oame from Tennessee markets 

(in so far as possible} or from other area markets that had bemi found 

oonparable* Production fUnotions were based on available enpirioal data 

and huwhes of infomed people* 

The big problem in deteminlng aeourate oosts and returns is in 



thA eTftluatlon of tho soil orosioci eosto of different oystoaui* 

Tho toil orosioi oooto ore not readily detorminod in the laarket place. 

There are no hietorioal reeorda of tho aaoaat of soil ereaicox eoeuriag 

under -varloua eonditlona or tho effeet it baa en crop production and 

flood daauxgo* Coat Mid returna of the aeleeted fhradng ayataraa in thia 

analyaia exeludea eroaion coat* for lack of adequate data. Tha estlsaated 

eoata and retuma on thia haaia are ahem in Table Til. The aystema vith 

fanily eaminga In order of aize are (1) grain and hoga vith $l4l36*OOt 

(2) dairy "grade A" with 15328.00, (3) general diwaified with |3271#00 

and (li) dairy "ungraded" with |1993*00. 

With budgetary analyaia the judgawnt aa to the aignifieance of the 

differenoe in family scrnlnga between aeleoted farming ayatwaa muat be 

made without tiie aid of atatiatioal toolat thia "boila down" to judgment 

oonoeming the 'validity of the aaaumptiona upon whioh the analyaia waa 

baaad. 

Soaw genaral teats may be made by determining how muoh the price of 

eortain oonmoditiea muat change before the family eaminga of different 

aystmns are equated. That ia, it is possible to determine the inereaso 

reduotlm in prioo of certain oommoditiea neeeaaary to equa-be the earn* 

ings from -two different systems. For example, a deereaso in the prioe 

of hogs of $2.92 per hundred pounds or an ineroase in tha prleo of "grade A" 

milk of 10.537 P«r hunihred ptmnda would oquato tho family oaminga from tha 

grain and hog system with those from the dairy "grade A" system. Seoondly, 

the two systems may also be appraised by changes in the rate of production 

to bring about equal family earnings. In comparing the grain and hog 

system with dairy "grade A" it waa found that an inereaae of 570 pounds 

https://15328.00


VZI 

PIHANOIALsmmm op seiecied parmko systems for 
121ACRE MOilROE COUBTY FARM, 19!4.7«51 PRICE IMVEh 

Orain 'General Dairy Dairy 
l^im 4 Hog Dlxeralfied "ungraded" •grade A" 

Cash InosBna 

Crops I 696,96 1 696,^ $696.96 
Li-vssteok 8311,32 7462.06 6666.28 1 9203.10 
Otbsr 45.00 45.00 45.00 45.00 

Total Cash InotKns 9053.28 82o4.oe 7408.24 9248,10 

Psrquliltsi 810,39 8io,39 610,39 810,39 
Total 1boobm» plus 

Perquisites 9863,67 9014.14I 8218,63 10058,49 

Cash Ssponses 
Crops 1791,20 1605,35 1508,97 1388.84 
Li'vestook 1311.^94 1459,22 2520,95 2766.23 
Other 1106,50 1090.97 961.64 1062,69 

Total Cash Expense 4209,39 4155.54 4791.76 6217,76 

Other Expenses 
Depreoiatiou 537.77 607.93 5051.68 595.03 
Interest on A^rage 

Invsstffiont 929.70 979.67 926.56 918,56 

Total Other Expense 1517./i7 1587.60 1452.24 1513.59 

Total Expense 5727,11 5743.14 6224,00 6731.35 

4135,56 3271.27 199iu63 5327.14 

Axerage luvosttasnt 18089.03 19095,80 181lt8,70 17878,65 
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of milk per oow p9r yotr o*» * <i«cr«ts« of 16,9215 pound ho^i (grain and 

hogs) wwld oquato th« family oarnings betwoon tho two systoms. Thirdly, 

tho systems may bo appraised by dotominlng the ehangoo in Inrontery 

maluatloas of land per aero noooseary to equate the earnings* This would 

reflect erosion costs for whleh there are no basie data for detemiaation* 

Entry into "grade A" milk produotioa is not entirely a deoislon 

for the individual farmer* Consideration smst be given te the distaaoe 

to market and meane of transporting the milk* Za many oaeos in tho 

East Tennoeeoo Valley, the teiry "grade A" altomatlTe syetea is meaningless 

and without opportunity booauso of transportation difficulties to sn 

available market, Kxoeptlag the dairy "grade A" system, this analysis 

presents three very different systeme in regard te the elope of ^e inoome 

atrean over a period of yoaro* Exeopt for the farmer*• personal likes In 

regard to enterprises to produee, his ohoioe in iype of farming will be 

based on tl» imeediaey of his credit needs and desires almg with his 

knowledge (beliefs) of expeeted eroeion eosts* 

In situations in whieh credit is ]bsrgely extended on the basis of 

oollateral rather than en tho basis of prespoots for profitablo uso, ox* 

ternal capital rationing is likely to exist* Because farmers know that 

prioo and yield flluotaatiens in previcnxs tiaws often meant "ruin" te nnny 

famers who attempted to use large quantities of credit, internal oapltal 

rationing also is likely to exist* *' situation of eredit ratimaing 

farmers are prone to siap^ disoount inoomo losses in ths future which result 

from erosion by more than the market rate of interest* This is very apt 
to bo fepue when fbrmors relatively poor in wealth are oonsidarod, imong 

these farmers ths oonfliot between the use of oollateral for oonsunptioa or 
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produotloa or«dit will b* nor* intoue than aamxg the more wealthy 

farmers* It seems probable that most farmers la the area stadied would 

(oTon If they had adequate laformatioa te prediot erosion costs from 

alteraatiee fanning systems) discount the future by mere than the oaricot 

rate of interest* nwy would probably choose a farming system that gare 

a large isaasdiate inoooe rather than oaa that would maximise long*rua 

earnings whoa discounting the future at market rate* 

fhe publio is also oonoemed with soil erosion costs in that they 

iufluenoe the health and eduoation of farm people as well as oonserfatioa 

and damage to the country's resources* Should it be deemed desirable 

to take publio aotion to increase water eenlarol and reduce soil erosion, 

oertain ofaangee in public policy might be made* Some possible changes 

are as fcllowst (1)change in lending praotioes so that loans would be 

made on the basis of prospects for profit rather than on the basis of ool-

lateral, (2) subsidise farming syetems that would inoreaae water oontrol and 

thereby reduce eoil eroeion, (3) induee poor farm femlliee to moee into 

Induitrial empleyment, and aid remaining farmers In reeomblning the ag» 

rioultural resouroes into "grassland* systems of farming* 

T^elation of Water Control te Selected Fanxing Syslwma 

XmproTsment of water oontrol in this analysis refers to a reduotion 

in the undeairabla effects of surface runofx% This includes a reduotion 

la both rate and quantity of surface runoff and its resulting affeot en soil 

erosion* The only available measure of ehangee in aurfhoe runoff ia through 

infiltration rates* It fellows that the only available eutpirioal measure 

of eoil eroeion is through infiltration rates (higher the infiltration 
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rate the Icsa soil erosion)* The nmlldity of thie relationship ees 

sabfitantiated hjr ebservstiens of the Chestuee estershed in 19l4i* Sub-

areas with high infiltration rates showed less suspended silt load in 

the streams than the sub-areas with lower Infiltration rates* 

Estiiaated infiltration rates for eaoh of the selected farming 

systems as the basis of present soil type end appropriate land use« with 

speolfied use of soil oonserTing praotices* are ehoea in Table7UU It 

is notsd that the greatest wster InfillaratieD was with the dairy syetem* 

and the least infiltration with the grain and hog systsm* The general 

diversified system was somewhat in betwesa* This information oonours 

with ths bslisf that thero ars eonsidsrable difforsnoes in amount of soil 

erosion with ths different farming systems* Yet, this infonaation (tl» best 

available) does not provide a means for measuring the eemomie differenoes 

in the soil erosion with the different systems. Suoh information is neoss-

sary to adsq[uately detemias the oeng>atibility of inoreasing earnings with 

water eentrel from both the individual farmmrU point of view and th« publio 

point of wiew* 

^^Teanossee Talley Authority* Heport Eo* O-3736 (fiioxville* Teaassseei 
Tennessee Valley Authority, 19li5), 28 and lii?. 



55 

Z&.BLE VIII 

ESTI1IA.TED iNFILmATIOH BATES FOR SELECTED PARMIBa 

SYSTEMS AHD SPECIFIED mHAOBMEMr lEVELS FOR 121 ACRE MOlROe 

It«n 

"QooA" UuiAgeiaant Lbt*! 

Orftia and Eogt 

Q«aeral DiTsrsiflad 

Dairy "tmgradad** 

Dairy "grada A" 

"Poor* MuHiLgOBunit Lerol 

Grain and Hogs 

Goneral Diversified 

Dairy "oagraded* 

Dairy "grade A" 

COUITTY FARM 

Infiltration Rates 

Inohes Per Hoar 

Winter Suoner 

•125 •269 

•126 •292 

•507 

.157 •507 

•090 •155 

•091 •l6o 

•102 .178 

•102 •178 
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TABLE X 

AVERAGE FRIGES PAID BI FARMER FOR SEED, PEED 
AND FERTILIZER TSJNESSES, 19lt7-5l® 

Item 

Feede 

Cottonmeal 
Soybean meal 
Tankage 
iiran 

Laving mash 
Chicken starter mash 
Mixed dairy feed 20% 
Stock salt 

Seeds 

Alfalfa 

Sweet clover 
Ladino clover 
Rye grass 
Orchard grass 
Lespedaza korean 
Lespedeza sericea 
Fescue 

Crimson clover 
Com hybrid 
Com open pollinated 
Oats, winter 

Fertilizer 

Agricultural limestone 
NH).NO-» 
201 PoOti 
h$% P2^ 
Murate f Potash U.S.A* 
2-12-6 
3-5>-6 
5-10-5 

Unit 

owt* 

cwt* 

cwt* 

cwt* 
cwt* 

cwt* 

cwt* 

cwt* 

lb* 
lb* 
lb* 

lb* 
lb* 
lb* 

lb* 

lb* 

lb* 

bu* 
bu* 
bu. 

ton 

ton 

ton 

ton 

ton 

ton 

ton 

ton 

Average Price 

1;.52 
6.25 
3.U9 
5.08 
5.51i 
li.27 

0.60 
0.2ii3 
2.15 
O.lii 
0*31^5 
0.10 

0.26 

0.75 
0.2li3 
9.60 
ii*57 
1*60 

3*20 
75*60 
28*00 
51r*00 
56*00 
36*80 
36.30 
Jr3*10 

Computed from data obtained fromt United States Department of Agri 
culture, Agricultural Prices (Titashlngton D. C., Bui-eau of Agricultural 
Sconanics, All issues 1987-1951). 
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TABLE n 

AVERAGE PRIC^ RECEIVED BI FARMERS IN TENNESSEE AND 
IN SELECTED MARKETS, 19U7-51* 

Average 
Item Grade Unit Price Market 

Com, grain All grades bu» ^1.'68 Tennessee 

Oats, grain All grades bu* UOh Tennessee 

Tobacco, (lype 31) All grades Ibk OM All Type 31 

Alfalfa hay (baled) All grades ton 31.85 Tennessee 

Lespedeaa hay (baled) All grades ton 25*36 Tennessee 

All hay (baled) All grades ton 2li*38 Tennessee 

Whole Milk Grade A h*9% B»F, cwt« 5*67 KnoxviUe 

Whole Saik Ungraded k*9% B.F. owt* b.lO KnoxviUs 

Whole Milk All wliolesale owt« iii*62 Tennessee 

Veal Calves All grades & wts. owt. 25.U2 Tennessee 

Veal Calves Choice and Prime owt« 29.98 Chicago 

Mazket Com Utility owt* 17.97 Chicago 

Market Cows Canner and Cutter cwt* 16.0b Chicago 

Feeder & stocker cattle All grades & wts* cwt« 2b*36 Tennessee 

Feeder stocker & feeder 
steers All grades & wts* cwt. 25*6b Kansas City 

Hogs All grades & wts. cwt* 21.06 Tennessee 

Hogs Choice (200-2i;0 lb.)cwt. 22.50 Chicago 

Sows All grades cwt. 1946 Chicago 

Average Tennessee prices computed from data obtained frotui United States 
Department of Agriculture, Agricultural Prices, (Washington, D. C, Bureau 
of Agricultural EconcHaics, All issues 19L7~51)j Chicago and Kansas City
prices computed frcmi data frcsnt united States Department of Agriculture,
^Livestock and Meat Situation. (Washington, D. C., Bureau of Agricul-
turai economics, Jan7=P'eb., pp. 3it-36* 
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TABLE Xn 

ESTIMATED CASH EXPENSES PER ACRE Of 
SELECTED FARM CROPS, 19U7-$1 PRICE LEVEL 

Enterprise Item Quantity Rate Expense 

Hurley Tobaooo Seed •5 OS. $2.00 08. $ 1.00 
Fertilizer 

3-9-6 1000 lbs. 1.82 art. 18.20 
Plant Bed Cloth 25 sq. yds. .125 sq. yd. 3.12 
Insecticide 5.00 
Marketing 1600 lbs. 3.5* 27.10 

Total Per Acre 5U.U2 

Com Seed 9 Ibe. 17.lit art. 1.5U 
Perillizert 

5-10-5 300 lbs. 2.l5 cvt. 6.U5 
33-0-0 150 lbs. 3.78 art. 5.67 

Total Per Acre 13.66 

Oats Seed 2 bu. 1,60 bu. 3.20 
Fer^lizert 

0-20-0 150 lbs. l.UO art. 2.10 
33-0-0 150 lbs. 3.78 art. 5.67 

ConA>ining 1 acre 5.00 acre 5.00 
Baling Strair 1 acre 5.00 acre 5.00 

Total Per Acre 20.97 

Hay Seedt 
Establiah Alfalfa 20 lbs. .60 lb. 12.00 
Alfalfa and Orchard Grass 5 lbs. .3U5 lb. 1.72 
Orchard Grass Fertilizert 

Lime 2 ton 3.20 ton 6.U0 
0-2(V0 600 lbs. l.UO art. 8.U0 
33-0-0 50 lbs. 3.78 art. 1.89 
0-0-lt6 100 lbs. 2.80 art. 2.80 
Borax 20 lbs. 5.00 art. 1.00 

Total Per Acre 3l*.21 
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TilBLE ZIZ 

ESTIMATED CASH E3CPENSES PER ACRE OF 
SELECTED FARM CROPS, 19lt7-$l PRICE lEVEL (COHTIMUED) 

Rnfrorlee Item Qaantlty Rate 

Rejr 
lieintaln Fertilisert 
Alfalfa 0-20-0 200 lbs. fl.iiO ewt. 

0-0-»lt8 100 lbs. 2.80 csrt. 
Borax 20 lbs. 5.00 cirt. 

Total Per Acre 

Lespedeia Seed 2$ lbs. .10 lb. 
Fertiliser! 

0-20-0 200 lbs. l.UO ewt. 

Total Per Acre 

Pasture 
Establish Seeds 
Xadino Clover 
and Orchard Orchard Grass 10 lbs. .3ls5 lb. 
Crass Ladino Clover 2 lbs. 2.15 lb. 

Fertilisers 
Lime 2 ton 3.20 ton 
0—20—0 600 lbs. 1.1*0 cirt 
33—0—0 100 lbs. 3.78 ewt, 
0-0-li8 100 lbs. 2.80 owt, 

Total Per Acre 

Establish 
Alfalfa Seeds 
Ladino Orchard Grass 10 lbs. .3U5 lb. 
Clover Ladino Clover 1*5 lbs. 2.15 lb. 
and 

Orchard Alfalfa 5 lbs. .60 lb. 
Grass Fertilisers 

Lime 2 ton 3.20 ton 
0—20—0 600 lbs. l.UO ewt. 
33-0-0 100 lbs. 3.78 ewt. 
0-0-1*8 100 lbs. 2.80 ewt. 

Total Per Acre 

Expenae 

I 2.80 
2.80 
1.00 

6.60 

2.50 

2.80 

5.30 

3.U5 
li.30 

6.1sO 
S.liO 
3.78 
2.80 

29.13 

3.U5 
3.22 

3.00 

6,U0 
8.U0 
3.78 
2.80 

29.69 
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TABLE in 

ESTIMATED CASH EXPENSES PER ACRE GP 
SELECTED FARM CROPS, 19U7-51 PRICE LEVEL (CONTINUID) 

Enterprise Item Quantity Rate Expense 

Pasture 

Maintain FertilizerI 
Pasture 0-20-0 200 lbs. l.UO ewt. 2.80 

0-0-ii8 50 lbs. 2.80 oirt. i.lo 

Total Per Acre 1|.20 

Crimson Seedi 20 lb. .2U3 lb. U.86 
Clwer Innoculant 1/3 box •50 box .17 

Fertilizer1 
0-20—0 200 lbs. .liO lb. 2.80 

Total Per Acre 7.83 

tf-" » 

'0. i ' A-

»-
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TABLE mi 

e:^imated cash expenses per animal op 
SELECTED FARM ENTMPRISES, 19li7-5l PRICE LETO. 

Enterprise 

Sirlne 
Brood Sow 
(2 litters to 
weaning) 

liiurket Hog 

Boar 

Beef Cattle 
Beef Cow and Calf 

Beef Reifera 
to 2 yra. 

Item 

Tankage 
Soybean Oil Meal 
Breeding Fee 
Miae. (minerals. 
worm medleine) 
Marketing 
Grain Requirements 

Com 

Oats 

Tankage 
Soybean Oil Meal 
Miso. (minerals. 
worn m^icine) 
Marketing 
Grain Requiremmts 

Com 

Oats 

Tankage 
Soybean Oil Meal 
Miao* (minerals. 
worn medicine) 
Purchase cost 

Tet* and Medioins 
Death Loss 
Breeding Fee 
Salt 

Marketing 
Marketing 

Cotton Seed Meal 
Salt 

Death Loss 
Vet* and Medicine 

Quantity 

75 lbs. 
75 lbs. 

1 sow 

15 bu. 
15 bu. 

UO lbs. 
UO lbs. 

1 hog 

9.5 bu. 
9.5 bu. 

50 lbs. 
50 lbs. 

1(pig) 

1(cow) 

1 
30 lbs. 
1 oow 
1 oalf 

250 lbs. 
30 lbs. 

1 

Rate Ej^jense 

♦6.25 cwt. lb.69 
U.52 cwt. 3.39 
1.00 2.00 

1.00 

2.0b 

1.68 25.20 
1.0b 15.60 

6.25 cwt. 2.50 
U.52 cwt. 1.61 

.50 
n 1.52 

1.68 15.96 
1.0b 9.68 

6.25 ewt. 3.12 
2.26 

1.00 
30.00 

1.00 1.00 
3.70 3.70 
3.00 3.00 
1.28 ewt. .38 
3% b.31 
3% 3.08 

b.b5 cwt. 11.12 
1.28 ewt. .38 
b.86 b.86 
1.75 1.75 



TABLE Xni 

ESTIMATED CASH EXPEHSES PER ANIMAL Of 
SELECTED FARM ENTERPRISES, 19li7-5l PRICE LEVEL (CONTUIOED) 

Enterprlae Item Quantity Rate Erpenae 

Dairy Cattle 
Dairy Cow Cotton Seed Meal ItOO Iba. •U.U5 ewt. $17.80 

Haul Bin (Milk) 60 ewt. .50 owt. 30.00 
Death Loss 3.60 3.60 
Vet. and Medicine 1 cow 2.00 2.00 
Maricetlng 1 cow 3% 3.85 
Maxketlng 1 calf head 1.00 
Oraln Requirement 

Com 12.^ bu. 1.68 21.00 
Oats 12.5 bu. I.0I4 13.00 

Dal27 Heifer 
to 2 yre* 

Calf Starter 200 cwt. 5.50 owt. 10.50 
Cotton Seed Meal 350 owt. li.U5 cwt. 15.58 
Salt 30 Iba. 1.28 ewt. .38 
Death Lose U.86 I4.86 
Vet. and Medieine X 1.75 1.75 
Grain Requirementa 

Com 6 bu. 1.68 10.08 
Oats 6 bu. l.QU 6.2U 

BuU Salt 30 Iba. 1.28 cwt. .38 
Vet. and Medicine 1 1.00 
Death Lose 1(bun) 3.70 
Purt^ase Coat 150.00 

Poultry 
Hens Layj-ng Mash 55 Iba. 5.08 owt. 2.79 

Grain Requirementa 
Com 0.5 bu. 1.68 .8)» 
Oata 0.5 bu. 1.0l» .52 

Chleks 

* 

Starter and Grower 12 Iba. 5.5U owt. .66 
(Moka X .lli5 
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TABIiE XVI 

SSTTiA® aAfSS OF PiiODUCTIOH FOS SELECTED FAHMINQ 
SYSTEMS, 121 ACRE MOHlOl COUNTY FARM 

Farming :'ystems 

Grain & General Baiiy Dairy 
IMt Hogs Diversified "Ungraded" "Grade A" 

arops 
Corn for grain 6a« 50 mm55 
Oats for grain Bu» 5^ 55 '' amwe 
Burley tobacco Lb. 1600 1600 1600 •eSMS 

Hay 
Lespedesa Ton 1*5 
Alfalfa Ton 3 3 3 

Livestock 
Pigs per litter No. ...13 lit 
Beef per cow Lb. koo iiOO iiOO — 

mmMilk per cow Lb. 6000 6000 6000 

Pasture per A.O. Acre 1.5 1.6 2.3 3.0 
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fAsis rrn 

ESTIM&TED AVER/LGE INVESTHENT FOR LIVESTOCK ARD FEED 
SUFFIX, SELECTED FARMIMG SXSTE16, 121 ACRE 

MOHROE GOUNTT FAiOI 

Arerago 
Xtmi Unit valua 

Rate Unii Grain General Dairy Dairy 
LLtrastock St Hogs Divers1. Ungraded Grade *A® 
Som $7$.00 hd. « t58.6o 1 2^5.00 
Boar SO.OO hd. 50.00 
Beaf COHS ISO.OO hd. 2250.00 2250.00 $2250.00 
Baaf halfera 100.00 hd. 300.00 300.00 
Dairj cows 150.00 hd. 150.00 1800.00 2700.00 $3750.00 
Dalrjr heifars 100.00 hd. 300.00 UOO.OO 500.00 
BuU 150.00 hd. 150.00 150.00 150.00 150.00 
Hena 1.00 hd. 15.00 15.00 15.00 15.00 

Total Uvoatook ^65.06 m.dd 5815.66 ltU5.66 

Fead 
Corn .81* bu. 1176.00 6h6.80 
Oata .52 bu. 728.00 H00.U0 
Alfalfa Hay 15.92 ton 668.85 859.95 76U.ltO 
Laapedeza Hay 12.68 ton 266.28 

Total Feed 
Supplies W6.S8 1716.05 
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mm mil 

SISTEM OF UKD USE CIASSIFICATIOBS®' 

USD USE ClASSES 

A* Cultivated Lmd 

- Coverage - Generally close-growing vegetation on uplands, «ay be 

row eropB on bottomlands and eolluviiCL areas* Growth vigorous* 

31<^ - Generally less than 20 percent* 

Soils - Favorable (well-drained alluvial soils, terrace soils, 

oolluvial soils) 

Erosion - Apparently there has been only slight to moderate ero-

siCHi loss, but none active at present* 

Management - Consider breaking (contour or other), tillage (con 

tour or not), terraching, rotation system, etc* (browth of 

crops is an indication of fertility axid also of infiltration* 

C2 - JatenBSdiate between and C3* (Slope largely between 20 percent 
and JI4O percent*) 

C3 - Coverage - Generally row crope, poor* 

Slope - Usually above 10 percent* 

Soils - Largely the poorer soil series* 

Erosion - Modexwitely severe to severe, and active* 

Management - Area shows every indication of poor h*nrii<ng such as 

rows down slope* 
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XAEIE XVIII 

SISTEM OP UKD OSE CUSSIi'ICATIOSS* 
(COHTUTOED) 

lAND liSE CUSSES 

- Cov«r«ge - no baw apot8» grass 1-2/2 Inchoa minimm 

height. 

Grazing - Apparently not over-grazed. 

Twwfflling - Apparently not traaqjled sufficiently t» out sod* 

Soil « Bsuftlly deep - 2 feet adnisuai^ and of the better series* 

Slope - Belated to soil assoeiatim but in general not over ̂ 0 

percent* 

Erosion - So active erosion* 

(A P^ pasture should show eridenee of good oanagenent* It nay be 
terraeed^ contoured furz-oiwd| and used in rotation with other paa« 

tures for controlled grazing* Seeds are clipped* A very heavy 

broonaedge aod la P^*) 

Pg•Coveraga - Coo^letei, no bare spots, grass 1 inch niniaua height* 

Orazing - Hot over-grazed* 

Tnuspliqg - Bo excessive traiig}ling* 

Soil - Generally 2 fast nlninua depth, and on better aeries* 

Slope - Related to soil associatiim* 

Erosion - Bo active erosion* 
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TABUS x?m 

SYSTEMS OF LAUD CLASSIFIGATIOMS® 
(COHTHTOID) 

UMD USE CUSSES 

- JOitanwdlAt® bdtM^n Pg and 1^, Sone of th« tteaper Pg areati 
(&ould C09M in this group, 

- Coverage - Generally l«ia than 6o percent. Usually has bare spots. 

Orasing - Apparently over-graaed. 

TraiBpliag • Usually severely tranpled. 

Soil • General soil factors are dependent upon otl»r conditions. 

("Good" soils may be severely eroded because of poor »»nage«' 
m>nt0 etc.) 

Sl<99 Bather Ijj^rtaat^ and a contributing factor to eroeion. 
Erosion • U^lly quite active. Often severe gully damage* 

(Graaed woodlands classed as pasture are I^. A Pj^ pasture shows 
little evidence of nanagenent.) 

C. Forest 

Canopy (ineludii^ understody)^ 80 percent or more. 

Utter • 5 incdies ainimum depth. Should cover at least 90 percent 
of ground surface. 

Horizon of soil - U inches mlnlwunn depth of organic layer, and 
partly decoi^posed litter* 

Soil - 2 foot minimm depth. 

Slqpe « He limitation. 
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ZABUS X7IIX 

SYSTEMS OF UND USE CIA33IFICATICHS* 
(CONIimJED) 

UHD trSE CUSSES 

Sq;)08ur»•OezMraUly norths east^ or northwost* 

Fir* dasag* * None in recent years* 

Qrasing * Sons* 

Fj* CaiMpy (ixwluding uad«>8toz7)^ 60 to 80 percent* 

Utter•2 to 3 Inches ainiaun depth* Should cover not less than 

90 percent of ground surface* 

•U.or±%<xa of soil - 2 Inches wlnlBBim depth of organic layer and 

partly decoRg>o8ed litt<ur. 

Soil -• 1*1/2 to 2 feet niniisan depth* 

Slope * No liaitation* 

ibqpeeure * Qenerally northi^ east^i or northiiest* 

Fire daiaage * None in recent years* 

Grasing•None* 

Fj* Canopy (including understudy)^ 2S to 60 percent* 

Utter -1 to 2 inches in depth and covering at least 60 percent 

ef ground surface* 

Horison of soil - OxTganio natter 1 to 2 inches in depth* 

Soil * 1*1/2 feet in depth* 

Slope * No limitation* 

Exposure•No limitation* 

Fire damage * None in recent years* 
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UBIE X?III 

SISTEi-23 OF UND USE GLA33IFIGATI0S3^ 
(coifrirjED) 

UHD USE CUGSES 

Cbnuiing•Imit. 

•Canepy (ineludlng \wd9ralarY)$ 2$ percent or leas. 

Litter•Generally *ery thin. Corerage leaa than 75 percent of 

ground surface. 

Horison of soil « less than 1 iaoH depth of organic Isynr. 

Soil — Hot amre than 12 inches in depth. 

Slope - Ho liadtation. 

SRposurt * Ho limitation. 

Fire dasaege Often« or recently burned. 

Orasing•Generally grased. 

0. Sock 

This Inoludea areas ̂ ose surface is almost entiroly rock out 

crops. 

E. Idle Land 

This includes cropland "resting* or not in crop this or past 

season^ but not yet in trees. land to be placed in Cj, or group 

according to slope^ soil association, and erosion conditions# 

F. Waste Land 

This includes land Abandoned because too stoop, too eroded, or for 
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TABiE rrm 

SXSTEMS OF UND USE CIASSITICATIO®* 
(CONTIHUED) 

lAKD USE CUSSES 

•th«r rM8«n0. If paaturtd, pUct with if not paaturod, place with 

0.̂ Crop Areea 

Iheae should be placed with C eleeeeSf according to cover, pezm-

nence^ slope, ete* Moot hsgr aeadows are Aonaal laspedosa is Cj* 
S<am hay areas on steep slopes are C2 on poorer soil association* 

•sotttHseiTennsssee Valley Authority, Report lo.0- 3736, Report on 
^^^0000 Chestuee \Atershed Project (Knoxrille* Tennessee1 Tenne^ 

see Valley Authoriiy, i9h^), pp. l57-!i;6. 
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