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ftb •tw11 i. ~• oa tu t.no~111 tat: &tH i•--tt1 .t 
lf.watock &nte~r1'M be1ug ~ 18 '-~ ... t upn the .-~n 

~ pruti.CU cm that prti.GtilAI' £-.. !'rift te thf.a at,..1 

,,.,,. little, u •1. e11puteal t.nforuti. wu avaU.ul.4\ per*4U\lna 

to the klta~p;e~y of U:vuteek IAteuit:J• type of pat~ i!m4 

fewt11lty p~~t~. 

It a geu1l'•1ly ~·• f ttta an ec~c ·~at tnat tlw. 

~ of lNCh !irm11 i•ofu a «md.1.b:La lmwJAds• pemilAJ • will 

"t ta aW1h a 01 u tJJ --~ pnltta ~J' ti.a. Won 8J farm~ 

ea ~ ratu:m1d. action t1a c~• kill •~?'pr!H ~!Mt.1- te 

mawiae pJ:oftu. he -.t have s-. •ti.a.ta of the phyet~el ~tt. 

fW!Ctkme !ave!~ h that ~ •1 ••t.t:e the ~~- of Che 

pn~ e~.. 'rhta •n:•y is a at~ to 11#t1-te the: nlat ...... 

abf.p he.._ k~ of pasture w fertil~r pracU.c•. ad tt&e 

L-.~it:J of •rtau &piieUid t,,.. of U.VM~ Utftpl'Ueil 

a:!4tlq at tlla ~-of •he fJtudy., "" ldl .... a of a..,1emnta1 

f118t;unl an4 eu. ot. opei-atloa a~ dao ~t•ne. 

'tbe l.lckgrOliad of tt-..e froid . .-

~ l.Mnwu.-. ~ of U.ws~ hM llM a pfffama4 

tall..., ea t.H ~uultural .._,. of ~ hu~t.. 811&¢• Weld 

War u: thi8 treftlli n. Mau ,artM:ulcJ.y .vi.ant in Viqint. ia the 

Btd»s ~ ~ uttl•• •,eeally ta ta ~tem am entral pan of 



the IU.ta1.1 l• 19.SS tM ole of u.ttle and ulw1 retvl'M4 ow.- 46 

alllioa dollar• to Vtqiaia f_..n aa4 I l/J atlu ... clellan wn 

ne•tft4 frca the Mleof.1U.p ad 1.-..2 

'l'U level of livtng for aon acl •n tara people ts •1•l1t1 

•..-.at .,_ dficient ·un aa4 .....-nt ·of put•n na ....... 

aueuoh ta die lalt fw ,...n , .. ln _., ...,1. to &teline that 

taanand ntuna cou14 .,. nMift4 frc. ,... n•ounea t1mN&la 
laetter .....-at. Bev 1pecf.•• ·of pas••• and ·l•awa Mn Mea 

chrve1.,... •• htgla•yieldf.11& varietie• have appean4 amt tMtmf...-

of pl'Clld.u&tf.Oa 1'aft Men blpl'O'ftd 1tvt111 :lncnuecl ytela ,_. •lt 

of taput. lloftver, tu nae.ti.a of ._. faftlln to tlle - pa1tue 

4ave1.,..ata Ult Hell dlla,,.lntf.11& to .. , paople. 1fa11J fanan 

have _.. little clinp• ta their prop• ef putun ....,....,. Of 

covrae, then an uay naaou for thl8 hut perlulptJ .. of ta· ao1t 

iltporhlat U '!aek ol i.Dfonatioa. 

AltlleU&h Ma)' fanar• may •t have proper kaowleclp of the 

f.Unun 71-141 to eapect from the w ....,...., practlce1, nan 

e .. a:: k&w illf•'l'Mti• • ooau ad nwna of t.pi-CMMI ,.., .. •tace 

• ._tioa has tnda4 to emph•iae •ialy tile aa......S.• Md phptul 

1ne 1954 ..... of aarf.oultu.n lndt.catQ a 31.61 iMna1e la tJwa 
aum1Mar of cattle acl calve• aolcl allve 1t1 Ylr1nta famen _. aa 
taanan·of 11.n ta the a_..r of •he•p ad 1.-. 101• artea .thtl 
f tve Jtl•l'• fna 1949 to 1954. 

2aa.n • lateat .. tf.M- ava1lalt1• fna t1'e Vlqtaia Depatant 
of Aarl•ultv~al crop JefOl'tilla Nl\tlce. 
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aspect.a of ptat\lr1& ~n4 puture developmeJ1t:. These changltt& eonditi•WA 

tmpne problems for which farm1u·e mu.st ha'\"£ a.Il.Smtn. 

l'4r&ra need any k;.nda o:t i:nfot'tlation if they are to detemine a 

profitable level of pasture production. Becavae ot limited i-eeearc:h 

fund• an4 other reeources 11 experimental find tags usually apply only to 

a i• restl:ieted. soU. conditions. Jut wh,at is a fanwn: who lu~s a~wral 

types.of sotl to do? Bow taUCh land should he alloeate to puture. crope'l 

What combination of graeset and/o~ legumes should ha use? How much is 

he justified in •pending on labor, fertili1iun:. ete. to i.nerease yield.a? 

What level of production can he expect from various pastu~e comhtnattcma? 

A:re aome pastures leas risky than others? 

In visw of the increasing importaace of livestock in Virginia and 

the severe ladt of available knowl•4&• concerni111 the eccmomiea of 

paeture tMnageaeut att4 impt.'OMment.., this study iS designed. .u an 

exploratory ventv~ with the. expeet&tton that it will provide iufomat.ton 

upon which ads.quata coa;t .. price et~:l~• r.i~y be made, as w~ll as 

teehniqu.u for developing that infotll!&tion. 'ltd..s, then, ia in no way 

a duplication of studies that have be.en un.dertakan p~eviouely. but 

a supplementary or eomplemental"jt study <hlsigned to yield ad4itioua1 

information heretofore unavailable. 
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.!De Southern Cooperative work iu U.vea.tock marke.ctq (re.search 

project .-1) hae eentributed moat to c.ur k'4GWledge of the· U.wstock 

euterpriae in Virginia 4ud the aurroum:Uaa; atates,, The pul>1:lcalt•1 

1>1 thU aroup ia by far the most e-elete &nalya:i.• .av~UalU.a 4114 :Ui 

baaed on a .aaaple euney of a:a eatnsel1 l.a.qe mmber of fa~ w:tthf.a 

the area.. Although thia aurvey WU: :i.nitiatea primad.1)' for:: the 

purpoae of eollactiag iafermatton a U.veateck u.riteting praetteea 

of proJlucen. aoma of the regional fiNltna• are relevut. ~ ~ha fl'•ftH'lt 

study. Jelmffn cites the need for •re stable eamiap aa4 imprwecl. 

returns in liveateck pro®c:tf.oa to· attxact a\\idttional u,p:th.1 tt> the 

Southern U.watock industry and to provide •re eff ic.ient production 

ad markettag.2 This would help to prwide a more stable eccmom7 for 

the iou.t.h. The Re~l grov.p also comme.nt:a3 on the feed.lag prac.ti.cea 

eaployecl in the ae~, ~'Mon than threa•fourtba of the prod~r• 

aellina slaughter cattle in the regiOA in 1950 marketed them, 'off 

grue • • Although some grain or other oouentra.tea may ha,,. 'been fad 

in limited uaounts, producer• upended primarily upon grus for 

finishiJ\3 the aniu.11." The proportion of f~ •elliu.g elaughter 

cattle finuhed ou arasa varied frca 6i'l in the· coastal plain to 77% 

lJaek ». JOlUlllon, ~be1tcQk Ma.rket.!!; in th~ Southern N.e1t.n1 
Southern Ceoperative Serie• Bulletin 26, p. l•lOl. July. itS2. 

2Ibtd, P• 5 

3Ibid1 P• 68 
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in the: moimtain and va.lley to 83% in the Piedmol\t area of the State. 

The pereu:ta.gea of slaughter lambs ftn.:lahed cm grass were: 91% for the 

liedmont an.a. 933 for the mouata.S.. ad valley aa4 96% for the coastal 

plaia. 

l'utv.re B.eaeareh Station hu N.en urular way deal:tug with forage erop 

p1'04uctiOD ni:t utiU.aatifm. problems usociated with beef ad dairy 

cattle. Many experblents on fertilisat:ton 1 liming amt otmr ~&•• 

mnt practices are undiel" way. In the 1957 report of the Midcllel>urg 

Station.. Br:yentl • et al cite the poaaild.U.t1 and aaira.M.1ity for 

individ.t.J.al faim1in:·a to il'le.re.ue prof its by changing their product in 

techniques. They cite f aed coat .u ucountiug fen: about 75% of tile 

total coat of pi-odueiag eomtr.lilrcial beef uttle ad aheep. Moat of the 

p:reMnt report of th• Northern Virginia :future a.eaareh Stet.ion deals 

with utilisation of tilage and 'bay $rope with very little f.Qferaation 

on putun and no eeoftOmic taterpnatatioa of the data is attempted.. 

lever.al state experiment etat10l\I have publiahed bulletins n 

However• the worth ef thia clata ta a eoet•price study has been 

queaticmed by the North•caatral fa.rm maag-.nt reaeucb committae.2 

la.t. lr,at, the Zt?i eual Sc~l, of the Wort.hem V&raf.tlta. 
fa~u~ a.search Station, ror41e Cropa bport No. 7 Bfff from hra;e 
lcltttoa. PP• Jil•l21 February 26•27. 1957. 

2o.1 .. Jolman .and i..s. Ua.riu. et al. lcOA01Df.es of rori!• 
8va1uatt•, Barth Central llegiOMl Puhliution. No. 48, pp.S, 
Apri.1, 1955. 



A price on forage ts ••._. ta 4MW.f.ng vlaat •-'laatioa of r..- ••t nutrttt.onal .... at lowat ... t. And forap _.t M 
prlMtl 1f n an to clo ••terprue e•t pndw.tf.n wn. • . 

Worth of the •uatitlea of forqe ,..._, l• aperlalual 
work with Cl'Of8 ••da to lte ••ta1>1Uhec1. M ._ •_.f.aa ldxturee 1 
df.ffanat rate• of fertlluation _. 4Ufereat eultural putt._. 
eucla aa lttigatf.on or paature reeovatloa an trtea1 tlMl ellngel ta 
procluct.loa which nault _,, be atehecl aptaat the "8t. , • 

._, farmer• Mad a .i. • fonp • • at.cl ia de•lclua 
wlletur to apa1ld, eoetraet or leave UMhupd tlaelr forap ......... 
While cltlaa the extnM diff icultlel 1D forage evaluatl•• the 

coaaittul tot.au out the llH4 for auoh a waluatioa co ....,1uh 
the fotlowtaa o•J•cti-..a: (1) to prf.oe for"I• aa a lllfUt 1• fee4.lna 

trial• with aaJaala or la fara ......-•t ... , of pro4uctloa WOl'k, 

(2) to price forap outpt1t9 ta &&rollOlllc ..,.1!'tMr&t9 • (3) to decide 

what acreage of forap to produce on a particular fanwMD otMr en,. 

1uch aa con aight 1le pnduoed. Ia •uo.uaatag the recast abUt to 

beef cattle t.a IUNuat.ppl, Tr-1 aM farvia2 ef.ta tbe aeecl for 

practice• and. the prod•tl• that ea 1:Ma _,.ctad. 

Bart o. Beacly, 3 ta Ilia atudy of tile pnductivlty a1Ml lac•• of 

lab• -' u.pf.tal la nlatf.onaltlp to coaHnattoa fU'll1q,. cl• the 

l 



impu•iltlU.,,. of ••i•af\11 · .. ..-. aulysSa ef a •SaaS.. P""-tl.w 

-.wne ......... apa'l't fna ·all etlaen• fte ... ...._,.fna a ......... 

_. tile ..._I' ill vhl.ch ltVCN14·M _.. ....... •the .-atf.IJ llf 

etller·naftl'OU vithvhick f.t U .-iaH. 
ltl'clf.8C118•iea va79 of n._f.aa utq ... u on••*• Mlolat.1• 

fu., Boal_. ad lh"t.gllt1 nueat tut t.mpnw• forqe ,...._,. ii 

ODe of aha M8t pr.tit.ea pM•it.iU.tlU for ""-la& ... u. INt ._ 

vhf.ah u. · nui't'H ti. leaat atteatioa. n.1 ••• tut: ta ,...._ti.ea 

of .f ... matrieata CtNlcl 1lle f.acnue4 1')' about 4ft tllMuah a. 1-ttar. 

elloic4l of •"'9 &1Ml tile •• of ...,rcwe, cultural pl'Mtf.CN•. 

1ToN.1tl7 the greatest ooatrl11uttoa to ._ iaonuad im.1-.. 

•f aba .....U eflickaay of ,..._. pn4uctta ad i11pl'CN1uat vaa 

.... lty llu47, llHD _. loholl. 2 'Ibey noopt.u cpli.M clHl'l7 that 

~tou to fanmr• •· punn ~t· ...oc M ..... ill 

• ·111-.t --'"· 'but .. , .. c:eadf.tU-4 to the eapttal ............... 1 

ooa41tioU fa_, 1»J uok Wf.vldul oper•tol'i llaee 4Ufenat epttaa 

..-tt ..... aiat fer uoh .._r ..,_., .. n thH• facton. 'Iba 

fudam1ata1 prladplud •eoaomica aU.14 M 4evelopM ta •Mil away 

•• tbat '11e7 .,. ...... la cletendat.aa tile ................... . 

pl• for •Y gf.wa fara. 
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l. . 
Hudy, at al ~in their cliac.n.-.e!c witb. the eseptt~l 

aituaete of a ta~ with~ (1) wUa1ud ~&pital. (2) c-.lete 

b1fcmut1•j.\' a4 ()) a pad.od of time 1to $bort th.at i~om :ts n~i 

di1eouateci to allow f&r thi• time factor. 11U.s wreaU.etic s:fiit of 

roatr1eti~ whi.Ch !s e e1tuat1on ,appro~ted CJU1y by a few f~a, 

is WMld .u a epringcoud foY tW. 0.•l~t of a more likely 1tltwd:ioo. 

~Y justify dM vo of thi• appro~ on the aa'g~nt that ~oaoW.e 

ed oth«c' paystcal usureh is c~atomui ly utet"preted •·ac.i p~tc4 

withl~ tbi• fr~k. 

1» the f:h•ut c.aee dieuaed wld.ch supposae that a f_...r 1., 

pl'odtacing only p.aet.un erops G1t 1• cu:.meemed only with .. ia1oas ift 

re&Ud ta 94s't\Jn ct'opa • two 4iffualt t.1PU of :lnf~Ci«m a:-e 

w.\Urial to the price of the U ... toek p~et being produed for eale. 

s-.cm.s. the ratio of the pby1ieal ine.t:Nae !• -..ketaltle ~eta from 

p.uturta to tQ phyi1te:al 1•nua tu i:ap'llt of impl'OYtld l"&aourc.e Oil' Mht'ia1. 

UttWll' th.ts •at of con4it:tou. pnfit.s Ina paature 1_,c~ta are at 

a minb~ ~ t~ chaga in ou~put m1,iplle4 ~Y ~he pet"•unU. pd.e• of 

the pl'~t ls just ... 1 to ~- c.~e ta input of tu i~ 
% material nd.t!pU.e• by cbe ~it prlee of tlw impr~ mai:vtal. ~U.e 

no profit would be •• !~ th111 1Mt unit. of bip~nt~ •1 ~nu 



.. 11 ... 

er l•«J•1!' ~t of tmproveamt wmald. •lwyw provide lees ,r•fit •1 

The secao e-..e usumea a f~l't (1) w-!th tmlimte• uplt•1 AH 

(2) c ... lete iflf~ttcm. who 1e c~rM• With pMttwe f.mp~t• 
') 

l~lving ti•."" SL-.. such 1llp11~ta ~Uy involve ir&v.e~t• 

•t•diftl ba~4-. ,,.., this i..s 4 ~• reaUatie: •i~ucicm ·th.a t'IM 

one ~~1y ••~ribfld. la thta c..aae at.e tac-. co be ertved in 

th• futun f1i'• t&a tm,l"W.._t mwtt be cO'Ulpared with tluat of 

a.1tema&1ve iavuc.nt:e at t:he pnaeot t!M. or estated eoc'hcllr way., 

retuwu of tha future ••t: be 4tseowhcl ~k to tba pt"EUMtnt -4 

puwre .. 
lt s ~.-ii.Cy of i~~t l'MOUl'Cil JMtetrial. 

'" a ~ pria (or cost) pctl'""GU• of ~~t i-eswnea .. 
Pi • the pel."-aU:: p~ice of the u._.~h prowet&. 

1'~ "'· ~ ttO'q.llete tiMusaicm of this concept see George J .. 
Stl.am•119! .l\eD of,J!d~J!. ~illan c..,_,. lew tol'k. c.h4pter 13~ 
1941. 

~-- r~ f.tr« ..... [ tbia] !a fairly obvi.OU\t: Ml"gtaal c•t i• 
. ._ ~t m a&.Ut!.oaal unit o.f outpDt ~ to total coat; P"lct.e u 
l:M ~-.t es• tc total recet,u. NJ ~ U priee eaee<kt llal"giUl 
Cf.Mt, Ibo ent'Pl'•wlr Will e11P•4 etput, atrace tbe he tri.:U be t11.dtiag 
..... to total ~tpu t!wm to ~~J. c•U. m- mB'gU.1 coat~ 
aeu4 pritHli t. will eoatr.-e •~t.. ltir dwm ha Will n re6.lcing 
ioul rec.e:lpba leas thu M l'~M t:ota1 ~Nt.u ..... ibid p .. lS7 

~f lbipn3sed u a a.rtvattw i~OA~ the o~ ia out,ut 
for uy ldtattoly euU c~s ia Ulpl'o\.._,,t l.'UOUR•· a.ref0!'•10 
my •uatity of tmpr~c 1•• ~that..,. ... ._, in tu c•tli.tia 
·~ ; * ~ WOt1ld •t -.sd.msee p~ofU:s. 

1 
roar a -~ie- mat~''"l ""~'t ef the sua;jeot ·-Ge~ 

'1'1ftt8el' 1S ed U tea • ·--1.st8i l.iaebut & C..-1 
1954~ P• 1 " 

... 
~ tM:r.d n11tricUtioo of the pre'riwe cue HI aov .._ 

relaxed. 
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~ompared with the ceats involveG.1 

'l'b4 tli.i.1·d ea.se cona idera a f arntet' with Hmi.t•d cqtt.al,, 2 e~plete 

unU.mi.ted capital, the price uaa dtacounta<i at the -.rket rau. But in 

thfl third cue. where capital ts limited., the relevant duem.mt rate 18 

possible for that ai:D01mt of money during the tim period uudel:' 

eouideration. 

decisions concerning paeture tmprove~nt: P:.trst, an i.,,_atmeat in the 

present time must be based cm expected return in the fut¥re. ln this 

lThe p~eaent value p•r unit of livestock prod.uet (PV ) has ·aow 
replaced the per unit price of livestock product <Pi) in lne aualysis 
of margi1tal value product i.llutltrated. in the previous cue to give: 

AL .. fr n •owl 

The preunt value of a futur~ income :may be d.eterm:lned by: 

Where: 
r : rate of interest 

PV Future Income = (l + r)~ 

i : number of years before the future income will 11e received. 
The market tntere•t rate ie the proper diaoounting level for a 

fanner with un.U.mited capital because fuude if uot invested. in pasture 
improvement 40uld be loaned at the prevailing rate of interest. Th•• 
tf the ta.arket rate of interest is 6% thea $10& f o~tbcomil\g one year 
from now would haw a pre1Htt1t value of only $100. 

2The first restriction of the two pYevioua cases be.a now 'been 
relued. 
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u••r WW;ertainty 1• introduced and diae.owt:ing say be ucreaed not 

only uuue of time eouideratton, but alao beeauae of ioiak. The 

amount ef di8count1ng will depend on the inclividWll, hi.I capital 

structure• hia required safety mai-gin, liis expectations of future 

prieee, yields aad uny other factor•. Second, there ii littl• 

incentive to U&pi-ove pastures on some farms with much land unsuited 

for crops where production of forage is in••••• of present uae. This 

condition could be due to laek of capital to secure auff icient live• 

a:toek or other reaaou. 
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O&Jlftlft8 ,. ttm nun 
the •Jw ..... ,, ... Of tide •CUll.7 ..... pl'Witll ...... .,., • ............ .., ................................ ..... 

... • ,..ieulu ... - ....... ta .. ..., ................. ... 

wllal 'it wwld fa1 .._to •· tlaa •e.IJ ,...U. • pal&ldwr wl19S. 

el a.r f...... M*-117 u'1ltu dlllk ... tau a4 tltill 1-19 Of 

.... in .... Ut.M----1.a-. ~-Wiut..._flf 

ladft.ct.e.7 ill ....... Of ............... _, .. nflM-'., .... 

• ...-.1 ........ 1-ie .......... -· ........... - ........ to_,..,, ..... n ,..,_._.1 .......... •-. ratS-1 ._ .. .._ 

.... Ula.117, ltte • ...,. •• o.t to _,. ...._ few ... tU.t 

(1) .... , ......... wlaia .. ,_ - .................. 1. 
Wlwa...,,.. • .... "1 of,_._. la 9l11f.81.*tl 

(I) 1lhd 4Uf ....... f.11 oanyla& ..,..,., atat ._..._ cllff..-
aua of ._ l&a•t 

(3) Wlla& •111 ........ "' ......,..., ..,..,., .... , ... .._ ..... ...... 
,,,.. .......... vi*lal.a &Illa ............ lta .. ., 

(4) a. .. ....,..... ..,..,tJ laie pndicld _.. .. ..-uw faa .... ,& .... ? 

1r. ....,i., ''.tlte f_._1' wttla WQ Hlli*-' eapltal ... ._ld ..a 
.. all .._ ,..._. Ila ,....u, pwan111,wu1• laie f.natt.wl U he 
applW ..... of Ille ....... capital to olJtaia ..Ut..._l lertllU.1' 
U,.ta ....._, ..U• llGt lte utllf .... . 

aa ........... -· .......... wf.tl: '''''"" ...... - l•tw .., .. ._ ....... al a t'-• IMlt wleh Mtual pnetf.u ...... f&lll ............ 
..... ......... ...... .. ......... •• .... w dm. 
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~he haste information upon which this at'Udy is baaed w.as 4btained 

thr~gb per•o'Wll intel'Views with a s ... la of live1tock proeucerel in 

Virginia during April, 1951. 

Plain, ltedmont amt Mouutaiil and Valley. lampl~s wete d.r-a'!lm. :f roa 

••ch ANa of the stata. 2 The aamplti of U.:\\'e.etock produe·n:a wu drawn 

using selected countiea as primary •aap1in& units and area ••~ts. 

as delineated in the Master Sampl• of Agriculture. as ••eoadary 

sampling units. 3 Withia selected. aegmenta livatoek productu:a who 

sold livestock. dul'in.g the previous years were interviewed.4 

~.data.were collected u part of Viqiau A,gricultuTal 
lape.ri.ment Station lcusearch trojeet No. 8211. Tb.e Glll'VeY was conducted 
under the aupervision of project lead.er. J'aek D. Johnson, associate 
professor of Agricultural 'lconoa.ica, Virg£:nia JJolytechnic latitut•. 

2The basic survey deaign for this etudy was prepated by A.L. 
Finknar, Dapartmcutt of Experimental Statistics iUld ltatiet1eal 
Laboratory, Monh Carolina State College. 

4tbe ~liag proceiu~ employed ts gt•en in more detail u.i J.!Mlk 
D. Johnson, LS.• st 1 1a the Sou.them ae ion, Southern 
Coope~atiVll S· .. !':i.oa Ju et.in 2 , Jlll7 1 1952. 
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TM tr~ iA ~ ·~ b'Wl'll'&l tbet>'t•t~ ..-:1.a'l'at~. 

!he tU..g~l fl'~ :fw ... loping tko ••1"1t1• ta t'M ~la 

ta MWl.,.. 1- dle lint pat Qf thU M~U.n .. tatai- t.• ~~ 
t.hat WM •tully ~ an tiiRUfNIM• ~ la ~ .t dnlat~ fftll 
the apt~ Nlvi!on ~ ~ fR ~- ·~ ue giwrl.. 'I'• 

...,1.. :U.m1tiiitmw &f fM111tiu l.n ~11918 eomp1eteJ.y pl'Ul.,. 

~ •• Gf &J ~- ngnq.._ alt~ thie proe~ ~1• 

~t:Hly MW ..... - -~" ~t" ttle li.MU ~1 ~t •• 

•• u the 1-.ih:r ~tat~ mvolftd bad ut pt:evcated. tu -. .. 

A 1~1tftd ~ttul ~1 et ta ~ 
Cattllt•Put:u"l'e: ~ 

-.f uttl.a .n ~ by MVGral ~ farmn M oa. .. 

~ ~tl"<tl• a e~U~ psropcwtift ef the t4Ka1 wtpvt.. •~•r 

t:~ ••1~ outjN.ts au n~4 to •~ e~t.H.catt.ou • 1r•• 

•• •• v1-4 • t4-t1ea1 lily •11 ~ra •1 'Iha ~t• fw ~f 
•t£t1• t~D ~1.y &~!mtM putmly ~tlti.ft e•t~t.a.1 

~r ~ ~t:lticm t:twln are "° -.y f~ ee1U.ftl i• ey 

31.wa ~t tht.t DO iad1Vlilwt1 ft.ft! .. Ulfl~ tM tte11tlli price 

el the ~t it pffd~. ~ pt:'iee u 4-temi.Md U*J~tly of 

tm aet!.R cf ·"1AY ae finl .. 

1.._ -.uW • .-.- t.bal tMa ~i'U. u a11 •n~t!Ml • 
to 1-lff.c~ tu tha &f'aiU. ayetem t;'twt ~-~ a COllUfletaly 

-~"'-'~"· 
2re f~Hi' dteGWNl!ie ot, pun ~cttt:lM Me Joe I .. labl*e 

h'1-, l!!PJ11 lea17 Bel~ ~ ~1• ~ YckJ 19S2, f• 118. 
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under thtHH~ cendit:tans a fini prod:uQ:big good grade \)eef • deuted. 

by Y. and using only two factors of production, say land (1) and seed 

(s). would obtain the following profit: 
1 ir: Y!y • 1 fl• sPa 

When: 11 : profit of th• firm 
Y : amount of beef produced 
1 : amount of land 
a : amowt of seed 

Py : price of beef produeed 
.Pl : pr tee of land use<" 
P6 : price of aee4 

Prof:tt, 11' , has to be m&Xbtlaed subject to the produoticm function .. 

Y : f(l ,a)• therefore the solution is determined from the following: 

ry (Y 1 l .s) ... Py+ x: 0 • 

'1 (Y ,l 11) : • P1 • A.f l • 0 

rs (Y ,J.,a} ... ... '• • A.f I I 0 .. 
y • f (l.s) ... 

Where; I.. ts e Lagrange multiplier 

Tb.is aueh shlplified model illustrates the produc.ttio:a of only me 

grlllde of beef using only two factors as inputs. uader aetual conditiaa • 

how•var, =m.y ara•s of beef u wall u other products, for !Mta.nea 

lamb or milk may \'le produc•d• am <:art.inly uay different taputa will 

be used. This incii.catee the magnitude of tbe prol>lem of maximizing 

profits. 

lyp : a. the total reventJe • ., 
1P1 ~ sf 1 : c, total ¢08t. 
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iru:reaatng returna.1 If a 1a greater tltaa ziu·o. decreasing retunl& 

are d.enoted.2 If a is l.-a than ael.'0.- i~reaing retuns are denoted.3 

'i'he usual &elwtption involved i• the multiple regression aualyeia 

are applieable: 

t x 1e are e.onaidered :fixed ... ehoaen b)' the iuveatigator; 

lrrora ar• random a.nci nonoally dlatd.buted. 

appar•nt wa d.iacovered in the preaent study. lffeets due to loeation 

and composition of puture differ widely throughout ti. state. Tbesa 

effect.a proved to 'be non•atL:I,itiw awl there is no reason to belifte 

that they are p:nuiictive. Thia precluUa their uae u an independent 

variable ia the >:egreaaion aalysta. this 11.mitatioa was overcome by 

the method explai'ned later 1n this paper under the title ANALYTICAL 

laax:l o. hady Choice of.· fl'ft'lOtioae in gs~U.tig Inet1}utM 
le!atitJ'Qald,e • lwa State College (rd.meograph) 

2the perontage added. to output is l$$s than the percentaae a4ded 
to input (tlui elaaticity of production is lees than l .. O) 

3tbe percentage iacrea.se in output ts greater than the perceatqe 
il'lCHase tu iuput (the elasticity of production ta greater tb.aa 1 .. 0) 
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to "CM '"t•11t: ~ia:Uy en~tna tba , ..... Sbeandoah '•lle;t .. 

aa,i.s11 •u~1uc thfi mMle 11.._.t .- tlw 8uten Shore ant..._. 

tt ta ~·t tiuit Attl.e .- •*•• wt: ••peoally .... ,., ~ 

mu ~!7 1-.u.:1. 
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Pl•b .ad the ••tM.Mc: ~ne't of t:ha fl•~t. ~ept for tlWt •ft.a 

the ftal of ~t:hilattln ~ CO¥th ~h"a1 ·vtqtata haw a 1-
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Po1ytecla1e t.MtUt\ta ta ll~hl'I • 

.li~7 the reaulte el title ftft u cwittent ••pocu111 ill us·~ 
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n.e '"~ Anlrei• 

fte tl'••4ub un4 vu a na a ld#lett'• W.t • * ._ ttt 
84UM'M of tM .,...te4. 'f '•1 •• dle ~ of ._.. ef -. d'. 

2 . . .. ··.· ' t•• · .,. .. 1,. • •~ 11 tu~...-,,....,_...._._.,. 

pouptag. .. ~te• ~ ...... With ... lt ............... , 

th.e uaclj_..d 'f _. ~t-4 to a J4*.ltS a4 tile cnnc#M IM• 

... wltt& 19 ....... of &...._ i.. De Hjueted vahte •f 1' WU· 

to k 211.84$~ hltA of c-. ftllliU ~ pu1i1 uo-4 •Ile ..-·.· .. · 

valve •f Ai•Mflee at ll. ftU .._. tltat t.b.e ••1-.ae aft H 

""'" the •ctn 11-ae of ~t1-.. .._ t!M ._ of ·~ 

_...,_..,. Y ._. __,_. tty p•IW• Mtl b7 erop "'°'r«kla 4'• 

•-* ._ ,_.lett *• lat lrtM..utM ._ ..... ....,. vui.eee.1 

..,..,.,, .. ,..._, .. pooled. 

1t • .._l mica ,.~ aca •! ,.....* ,_._.. achatt1 . ..,.. 
t..au.m ua• • tM .,_._, vut.•ie ia ~tosa 1!9111!• 

2y • 1' •4.Ju_.. to i>ellec• 1-..a Mtimt• •f l:l..,._k t-t\? 
••1ii i.-. ..._ ccttief. 1.&tft ••4 aa CM .,_*-t vclafll,d 
ldll!a· 
~ ....... , Cld.191 .... ,.. ...... of ....... 
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·~ "~--- .. 1-pe•• , ......... fOld .......... ti.at, •• .. _.. _. .. •• i.4t• .1-. puan •ch ,_. ..• 



•4 173 Ml1'Hfi o! k••lom wa 163.615 wk1ch, wbea COllpar•4 v!th tlle. 

expected value at the•• pfteat pnbabt.Uty level of 2.00. leaves. 

little doubt 'ut a true 41.ffe~ niats Mt.wan tu .-a. The ... ,, .. 

41ue1ticm that •iMa ta wwa 4H• thi.1 vaiation eld11. fte unal. 

na11s1.e •f vari.lmce mdel WfNl4 provic!e .-h infomatin .. tl-.vel.*, 

nett • •81 'Pffiflaa atktitivtty of elf•ta a.e well aa Mftla.1 •4 

i•de.Pftde•t «U.au1•tton of urora wt.th ecmstan.t varta.ee. ht, WI'. 

e-.1•• flt• popvlatiou ia thie etutl1 vtola• ••eh a •dat. One V&J' .· · · · 

to meet the eit.a:Uou is to chaaa• the .e1. ft1e caa 1- .._.. 1f 

aeue••1 "1 a u-.foniati.R. Thi•_,- l'enlt i:n. a appl'oai•t• 

aolutf.oa wldeb 'lftRlid ~. eat1ef"4t0f'y. 

•f freedom· 19.10. the mae~ted Ultt·••••• far crop t'11p0rttaa 
dittrict.a wel'e e.omputed .u follows; 46 .. H wt.th tb••·•P•• of 
tr.eem nr en, reporting clielriet two, In erop nportiq 41.a>tm~•t• .. ;b) 
fout" with two Ogz'eu of hudom a Ctd.•$qtuU:• of 34.39, for cnp 
tli.•t~tc&: five wlth tithe 4egl'eu of fr_.. 4J.S4, for 4l'Op .· 
.U..itl'lct awa vU:h lWO •areu of fr•• .. 6.5 an4 for e.rep ..,.,_ .. 
dletl't.ct u1'ltt and three H8r••• of frn._ 361.79. the•• tu~•· 
lbat the Ya&"iaac•• are 11gnificaat1y heterog~ withia eac• 
claet.fica,ti.oa. 
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Al~ll • ~1aM a.alp!• oa ~ l~t• of die _.. cwlcl 
l . 

be -..~ I.a • a~c. to uttmee ~ CU.ffenac••• l.t wa feJ.t: 

eut tht.t _.14 at p~m• th8 -.t _.,_1 &.nf.-ttoa ,_•ll'lle fr'• 

Iba ·~· 

'll1e *81a loft L'la*'1' ~»a1cm 

fti.a ,;u.1pie 111 buod upoa two alt1ple resn••1• .-is uttJ.utag 

•tx ta.,_4imt vmaalell ~. ne two ~i. are st.tla _..,t I• 
the .,_._t vui.able which ut:iutea .-blr:• pr.-tioa. !Ny _, M 

6'Utod e~Ucally U foll-.; 

Modelo. 

y * a+h1X1+~X3+~X3+b~+¥s'~ 
Wbne: 1' : ~ m!U of c.ettle actually ~i-42 pu .n oi .. ~-.-~. 

a ,. t11:e attut:M _. lne1 of c~a eapac1t:f itwt tltOUl'Ai be 
ob~i wt'th iapuh ~_.la;g ~ of faton Xi•J.6 .. 

g1 : the &W3!7'qe ...-t cf 1ta a.pp:U.llMI •ina the l.Mt iow:. ,.a•• ~t ~t:nc -.i:ueed ta t~-* ~•pounds 
,_. acn .. 

~taU.u of U. a4 ~ •&11-ble fow Ihle ._. &41 
not pand.t ewm a aal~te ta 'ri• of the 1Ud.ted -•~ 0£ ay 
neulb that ~ be ~. Al~ cha loguitballA b&U~tioa 
e1Udutea ..... ..u.ttvtty theft! ts •ttU. no ~ to _,_t tMt ...... 
dlf:fcd~ u. ,udtehb1e. 

2An&mal Dih ,_ C&ttle .. utvea ~ ~te4 - h11RIU 
c.. _. e.1-. ~ h4 nlved were .._ted. .u oae ~1 Vllil .. 
n.i&n -4 belier ealvu lion er.re J~ 1, 1n1 -4 ac..-• 
•fl at._ uha ltoa lwlfon ~ 11 1tS1 ~ ftlllwlhd at _. 
am..-1 wait. 1t11i. ad t.11 ~~ -. t.ton J~ 1., lt.n. 
WtWe aln na~ at one a!Ul at.t -' •11 ealws 1-111 tafe. 
J8Ull'f11,, 1151 Rn· evaluated at .5 ~1 nite. 
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Xi : "8 awrap .eppU.cnum of ~~ and (P 
Mn ta 68 lut. fOUI' ,... .......... in 
pa •n of ~t:: .-twe .. 

Z3 s. ._ -.r.-~# <tf petaeie (J:aQ) illPPliu ~ laat 
!.ar re•• .,..._, la b.9*"8 of poun48 per •n. 

X. • the ,._e Of Ull"Og• .,li.ff pft Mft to fU'lllll•t 
putve ......... ta ...... ,. .. ,.. ••• 

X5 • ad.Ml .tte OR haU lNI' Mft Of _,,.1-hl pUta'e. 

x6 • atu •f total. '8"1r• <.--.• plu _,.,1-Mnt,ay) ,_ 
fM'8 ~--d in &l"M. 

•i·~ " . • •, (•U~•*-4 pad.al ... .__., .. coetfieteta) oe 
.., Iii UU..t84 • 111ac.ee CM dt.U ., .. , ..... atwlid 
Cl.t '•) t ~ ... nit# afl'MM•· - ~ ... .,.,,, •f , ...... ... ~. 

Ke4el.r. 

yt • a'+ttfS1+hi12~1+il4.¥4+1tJXs+bl~ 

Whtmu t• e am..:t nilt• ,...- Mft e! ,..._, pae&ae ad)aead to 
ftfS.• .. .wtt.t~l --· if .,. •• , ~ 
·--•af.4 t'beir .. ~ --1• ila'M .......... 

a' : t._ eettaa-4 .._, level ef ~ capacd.t7 ~I ... ai.ct k 
fttd.ud tilth t.a.,.t. .,__~._.of ket.•I X1•J:6. 

St# X1 ,_.. MDM1 Oae. 

x2 = x2 ._ Model 0u. 

s.,. x, fH --1 on.. 
X4 • 1'.4 is Mo611 Gae. 

Ks • x, ·-... 1 ou. 

lir. • ._ ..... lM• ia tke ,_....,. Mtimte of ~ti• tut 
GR14 Mft -- •1al.MHI ... iaa tl\9 peftM ~tefl. ~J.aa ....... 
dle· a. -*la b ._it .ue&·-4 *Jpe paattsn WI WM4 to htlt *-
DnoCMaU litat dla f__..•a •U.-. of: "tel.a ld8 pa.-. c•ld 
hwe c•riri le a Mttel' ~ ol ~Uvi.&y tlaa de _..., 
acosat.11~• 
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!fie i.aft~ •f hffl.-tal ~~ • e~ e~lb of 

,...., ~ ~ ~ -~ ~- llt-11- ht tad.• hate. ~ 

..... ~~ •.-it)r of RfP1-t&1 JUf:Uft !a -.-1 tad.ta pet 

••• u ~ nane 1. ~-~1:1 of -..i..hl ,.~ 

~~ -'-ltmS.•..-~~c.~~ ... ~
...... ~t•ie 1':11 te: ~t ~ 6'~l• •fa rado d ~ 

-~ ~1-~ -· ~t ,.i..tf; 
~ •iat• v~l• ts IH •1• o:f ~1 ,.._. l.m~ t.tb 

h!¥1-te,1 ad ,...._, pu_,.., l AWl'apl tlU. of ~ pqbt:'e ._.. 

·~ ta ~ 4. Th .... of ebe ~ placed l•t .- *t £B ne 
~1 --~ aal19:h ~id~ •f atN cou14 a~ 

Aftsw tt. plftl!rioid1y lidU fl• ... tahlu u.. ~ ooa:i-...2 

1&l• of ._ filinl -.ld lfd.• .... ,,..~11 ·tie • lnfl-.~ ._._ 
• ·IM a."IUqe Uft'Yllls •.-lt7 of ~- lheN ee blO •"-h ttt 
~t - - w.c *'• tail .... ~ h. ft:l'st_. •• ~ --11 ,__... ~ ~;aw•tJ ,._ avaU.•lil ~• 
ll8 .- n $1$p pa~. IRUliat e.t follw et~ nie~ ._ea..,., ~ar.ot:l.4U " &hat. n. n•~ ~ ~-BM d ~M:a1 
•••~ dtM dm ~ tamw1 ~:t Mlltafl~ ._ o. 1...-~ 
..._ 4 1-fttR .-'Ill ef ~., ~uu. Mttc' -.11111Ht• -4 l• 
u kl • ..--•111 .... PMUticm b 1lilld't'd.• !lie ntum '- hie 
~~ .... ii., ..... , 

I.a. ld1- •f ..... ~le••*-• - Na-~ dttt 
._.,._,._ • Wlt11111ea al al.1 --~ ~lei ta ._ ----1• 
..... ill• •·f .......... pt.ff~ to •t~ '" ~ 
~ tiM elteet et ai. ,rm.a flw ..-ldtl•· 
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Telt19 7 .. •illilar ...i .. ,_ .... 1 ............. Tattle •• • .. 

-caat Sa '1le ,.tat ...... CM 1\11'1111'98 UM ...... 6e wrtiul 

............ u... ......... mt ............. la .... ...,, .. , ., 

..,. f.aal..., In ...,i.••••• .... co w ...... tlul nlatlw Uff...,. fa 

tbt Y tatenept fn CM ... nl cliffennl ....................... A .... 

4U.ft.11••• ..U• nlM.a wh kW of ,_._. at dU,_.. i.c.s... 

al&Muall tlla ltl• ,, _ _. ""1*9 ei..w ,.. ....... ee -"Df.t _.. 

-UOl'lli.~ ia tbu NlflOt &Ua Iba .... n. lbe a •1- ta •NP Hflltilla 

•ua.tec .. •otc t1wt _, ....... ,._ ......._ &a • .., ...,., ... •sa•t.e• 
•f.P• ..., • ._ a1ae luat 'Nda•taa - • •u1 .... e ..... 

hr .... , tw, ltl• ...... _. ""* ci.w. ,.. .... &a all ..... _. 

all ,.., .. ta • .., ..,..uaa •ucrtc& ..,,.., nft.t n. lwt 11nu•t 

d '9Ulatloa of a ... 1 .. ('laltle I). !Ilia la "'9 old •1• PMS ..... 

of., ............ it - ,....i. t1lae ., ............... ..... 

uau- ... •u eanJl.lla at.U.&7 ••• .. .._, 111a , .... ._. .. 

~ .................... •i. ............... -··-·-., 
... , unnaa ..,..,*' ... w .......... .-- ... i., ..... ,.. ... 
U. t.lae ....... , II l•t ef ............ ef ........ ......,.. ..,..,., 

foll...a '1 ..._. anu _.Lat&,_ ei..u • ... ........ ..... ., .......... -
....., .... lapacltJ ., Cal'taia ,_ __ 

'Ille ......... .,, •• ., ... •ta , ............. - ....., .. ..,..,., 
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he aali#ml that ._ of tM vuiablff ha• ~ ~ ..... the uJ.u ta 

vhf.ch the7 Aft oxp~ .-t lie ~ide"' Lil blc..,.nt~ ~- ~111.bll. 

C.lci.WI .-~ a1 altiplJ~ "' .- ~.. ..,... ·to UM 

Y&rkd f~ a ilf.P 1ffllll1 in cnp te,01'.t:igg c.ii&at:d.et: W. a 1'lae P•• ad 

wh1te clner pa4Jt"" te a lw iA crop ~t- '4.hltd.ct -. • ---d 

,_. .. ad ta:&i.M cl#G'el' ,_tt.ani.. .._ •1~ an ept1ve whleh .... u 

thta p1MN11d.U.'-1 ~t all em 11- tbat 18 ~lll' a,pltd ta Mt fully 

etiliaed b7 P•Uta U."8i0ek.. nu IS a pawn:al at~elllimt applytq 

•• EM whole i!JUb.'Ut. ~ ....... ut to DJ p&l'tlculal' .. fGM •'-

1"81 soil eudittoaa will var, •.d,te v~ly.. ~ ne..-. to ealcua 

£8 MN81 two vu 1'1gtwr !a ast, t~ Mt all• ~ ~ ls ~1 OM .. 

'fhS.. •~t• t:U.t ~i-1 d'fict:1.e.1 would Nwe ~ higlwl' • far 

U the l($tt'.U.Nt£8n .t calctl"8 if ~1'84 ba4 the f&ftaft Mlm ale U 

-~at t• wa• they t~C they -~117 OtN14 MU CU'l't.4 • 

. Apia 1tht!:re ta a •111 ~ va'ftaf;iml m tile .. _.,_.. to ~~ .. 

... l'al ....i-. .... Mpt;f.Ye fl~l~ tha,,. in the ... bg4ltfi; ta 

•~w" _... a. aartaia tna pMt~ phyai*#al etU.ci.cmcy •1 be nt~ 

lw .. ~ u tbe fanan had canted au t'- cattle t1-1 t~t dley 

cetVl.4 h&V$ can!l!ild ~~17 the eftk~ el ~ utiluatiw. 

wauJ.4 -- ,.__..,_ • 11luatr•'*' m the tal• ot lit'• l• .... 1 

~.. ht &#ai'A then an atiU .-. mp.tlw val_. ._.,_. ~~ 

t:o ~ nte; ~r, tn the •jorit1 of ._. uc!U.aatta wu ll~ 

than 1- ~t ... 

la ...,..,., ~-- the na,oaa to potM11tm1 wa &iebar tha • ettlal' 

of the other .ai-ts atwt.Of.I eo f•l'. 1" enp qpwti.,. 41.IJtl'ict tatO all 
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