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CHANGES IN IN 00 DIST RIBtnION AG.RI CULTURE 
OVER TlIE PEBIOD i929 ~O 1946 TH .REFE CE TO 

T >;I OR NI ZATI O - 0 OABPIEL cou 'A s 

I. INTRODUm'IOH 

American agriculture 1a characterized by its eo erciality. 

A eo11llllerc1al1zed agriculture bas trend toward apeciall.zation • 

.In apee1al1.z1ng in one or two .farm ent&rpr1ses, the pertol"m.anoe 

of a single .farm taak sums up to a larg amount of' monotonous 

work, which en.coll.rages the substitution of modern maeb1nery 

for human labor, and also tractor po er .for animal. power·. 

Ho ever, many of the more d1versi.f1ed farms a well as amal.ler 

its till rely to a large extent on human labor and animal 

po er. The app11cat1on of modern f rm chinery 1 therefop 

o£ten neglected, even where machinery eou1d be applied et.fie-

iently. evertheless., erican a 1eulture, 1n view of a de• 

clining farming population and an increased production, recog

nizes then cess1ty of the 1ntroduct1on o£ modern machinery. 

An increase 1n appli.cation of modern :machinery ordinarily 

enables farm operators to handle, larger size units. For ex

ample, the numb r o:f" farme in the state ot Oklahoma with a 

size o.f 50 to 99 acres decreased :f"rom 48,362 1n 1930 to 27,401 

1n 1945, the farms w1 th a slse of 200 to 499 cre·s incr i9 d 

from 20,704 to 24,752 (Table IV). During the period the 

verage size or Garfield County farms increased from 204.2 

acre to 248. 8 acres, an increase of 24 p rc-ent (Table V). 

The major objective o:f this study :ta to determine, the 

trend of the distribution o:f gross income to l.and, labor, 



capital and management, and its e.rreet on t:arm orgen1zat1on 1n 

13@.field CountJ;• 



II. R&VIE O LITERATURE 

In deteniin1ng the trend of gro&s inco distribution to 

th production factors., the analysi 1a b a.ed on the 'breakdown 

of t e f1nal outcome which 1a the r e ult ot all economic ae-

tivities 1n a fi • The .final out.co e of' a .firm 1.s directly 

related to general econom!e prl.ncl.pl.es . A short r view of the 

literature treatin such principlea w111 indicate the relation• 

ship between the study 0£ oas 1neo distribution , the organ-

ization o.f the .firm and these principles. 

Peterson 1n 1s book pimin1all1ng Retuma !!!!! Planned Econ-

2!!.l. aye: 

"Throughout all economies there 1s one central t heme, 
'the combination ot variables'. In different ae !complete 

d incomplete economic universea the number., kind., degree 
of intensity., duration_. eto. of th variablea chan e . 
The proble o.f making a good., bett r., or best oomb1nation 
o.f all thes9 variabl to secure desired result 1 ver7 
dif.f1cult. ul. 

In many inatanees money income rve a a me surement of 

the goal.. Con 1d r!n the nation as a whole., thi may not be 

tru. As Peterson points out, the proteet1on o.f ho 1nduatr1es 

by tar1.f.f w 11a ia considered bene.ficial by many people bee ua 

it creates work, wher as the introduction of technical labor 

saving chinery 1s deemed det,rimental because human labor 1a 

thereby displ.aced-.2 Tar1tfa definitely tend to reduce the 

total inco e o.f a nation, while labor- ving ch1neey makea 

1aeorge • Peterson., Dim1n1ah1ne; Returne ~ P1anned 
Economy. PP• 13•14. 

2Ib1d., P• 14. 
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possible a higher tandard of' living. The displacement of' 

labor through teclmolog1cal de elopmen t h actually taken 

pl.ace in erican gric.ulture. Schultz speaks of agriculture 

aa a "dee.lining industry" .3 Ameriean a !cultural pol1ey,. 

however, do a not tte t to develop a large protective syat m. 

Econo 1sts and pol1t1c1ens rather try to bring the agriculture, 

1ncre in t chnology,. rationalization, education# through 

reae rob and exten ion services on a co petitive level with 

oth r industries. Thi a proble · of di spl.aeement of labor 1 

dir ctly related to the imthod of substitution .. inee th 

method of' sub titutlon is a means to ppl7 and explain the 

principle of' d1min1sh1nQ returns~ it ls necessary to find out 

her adjust ent have to b made. Forster 1n hi a book Farm -
Organization and ------- di c.ua es the method of ubst1tu

t1on and the necessary info 

of the method.4 

tion to a succeas.ful applic t1on 

H point out the nee ss~ty of the knowledge or the xtent 

and condition of the available re.rm resources# the normal baa1c 

material. and labor r quirements for production~ and the normal 

yield or output of variou farm enterprises. However, to 

ha.ndl the whole problem dequately, cost stud1e re undoubt-

dly necessary . Bennett in his Farm Cost Stud.le. in the Unit d 

~tates gives w1de scope of .farm cost studie·s, their u eful-

3rrheodore • · chultz,. "Changes 1n Eeonomic Structure 
At'.fecting American Agr1cul tur 11 , Journal 2!, ~ Economics, 
XXVIII o. l (Febl*Uary, 1946)# P• 15. 

4o •• orst r, ....!!:!!! Organization~ · agement, PP• 81-95. 



n a and applieab111ty.5 Following al.ong this line. the prob

l~m le ds to the study ot input•output relationships 1n di.f-

5 

f' rent enterprises. Thia problem 1a one of the oldest ques

tions o.t' controversy i n agricultural economic studies. Racog• 

nizing the re1a.t1onsh1p between the input 0£ tert1li ty elements 

and the output or yields Justus von L1eb1g devel.oped the con-

cept oE nthe law of the minimum". 6 anwhile Tul:-got and von 

Thunen had already reoogn1zed the e relationships in the law 

or d1m1n1sh1n returns. t oherlich elaborated th1s vaguely 

tated principle and de a firat approach to the law of di 

1nl.ah1ng returns. Rippel and eyer elaborated tscher11ch' 

mathe tie l formulation of th princ1ple, and stated that th& 

presuppoe1t1ons tom thentatical formulations were not yet avail

able. They po1nted out that the law of returna is the relation

ship between al.l negative and pos1 t1ve 1nrluenc1ng factors which 

contribute to the product and the actually obtained production 

or 1n t<,rms of oney, the gros income. 7 In the United States 

Spll1man and Lang elaborated the l w or diminishing increments 

and the l of the soil 1n c1 ting result of f ertil1z1ng and 

.feeding expetlments. 8 In their proeedure they ref'er largely to 

tacherlich'a mathematical .formulation. Spillman £1na1l:;r 

• K •. Bennett, np rm Coat Studlea 1n the United States • 
........_.,_ - ....... -- --- ---

6:F. Boncamp, npandbueh 2!. Pflanzenernahrung !!!!! 
ster Band Pflanzenernahrung, pp,. do2-e21. 

7Ibid., PP• 607-616. 

gerlehre •, 

8 pillman and Lang, I!!!. Law 2!_ D1m1n1 sh1ng Returns, et 
passim. 
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stated the problem as tollowa; 

"In man' a struggl,e to wrest from nature ever m<>re and 
more benei'ita, :& also &tumble upon !'acts ot nature which 
tend to obstruet. the cuatomarily v1etor1ous ,course o.f 
man 1n tbi• struggle# :faots whieb. do not indeed stand 1n 
the ay ae insurmountabl..e barriers,. but whieh nevertheless 
do consti tut& obstacles over mor,e and mope diffieul.t to 
ove.roome. We recognize such a princtple . to be ob:ierved .. 
generoJ.ly 1n nature in the. •Law of :01m1n1$hing Soil Hetu.ms.' tt9 

one or the. mo st outetand1ng · tud1es concerning input

output re1ationsh1ps has been wr1 tten by Black ' 1n his hook 

Introduction to Production EoonomicalO. Black discuss.es 1n ------------ ------------- ---------
part three "the elements of production .and their eomb1nat1.on. tt 

He detinea e.f1'1e1ency as unet output per unit or input," and 

eap ei.ty ae "power to receive,. bold or absorb.'* Re tates: 

"capae1ty times e.t't1o1.enoy equale product1Vit,:tt,. and that the 

best eombinationa are made by aseoc1at1ng tne :most . ti'i.eient 

.factors with the most etf1c1ent,, and high-capacity t"aetors 

with others of high capae1ty.ll 11.' capacity times ei'fioiency 

,equals productivity and et't'i.e1-eney 1s average output per unit, 

then eapaeity must be the n\Ul'lbe.r ot' units.- and. of eou1-,ae. the 

number ot units t1mes the ver-age output per unit equals the 

total output. 

Pe-tet>son says:. 

"Beonomic theory is to. a eonsid.erabl.& extent baaed upon 
a marginal $1.a.lysia ot the ei'.teet upon output 01' changes 
in the propor'tion .ot th.e .fa~tor cf product!o::r::t. ul.2 

9Ib1d. , . :P• 84. 

10John D. Black, Introciuetion to l'°f:9:duction. Eeonom1cs, 
PP• 2!15- 478-• 

11Ib1d., PP• 356-~57 •· 

l.2 Peterse.n,. Slll• .Q!l•, p. 5'9 .. 
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Since the po1n.ts o.f nmphasls in this study lie ln the changes 

o.f retu1"n.a and their conaequence.s imputed to the production 

factors, land, labor,, capital a:n:d management, the probl:en! will 

be 1ooked upon L"'l retrospect .from visible results. The ana1ysis 

o:£ the erf·ective ohanges,. whicll have taken place over n eerte.in 

poriod through el.ab-orating the share a of gross inoo:me lz.1Puted. 

to land., labo.r, capital and manaG""ment# may gi11e .sniae valuable 

trend 111.diea.tions 1n su.bsti tuting one production factor for 

an.other,. T'cls problem ls discussed in a study made by Heady: 

"Changes ln income dis:trlbution i.'1 agriaultur·e vrl th speeial 

reference to technological progres§l.nJ.3 Another study which 

touches indirectly the problem or substitution has been made 

b;; Brewster.l.4 Brewster looks at the probl.em froin another 

nngl.e, and points out that Anleriean agricultU?'e beeoi:nes more 

and more dependent upon .fu1l-employment. in the economy us a 

mole. About ·the substi tut1.on Peterson says: 

As long aa a s.nin can be made fr-om substituting one fa.cto1"' 
for a"'.lothe.r, the producer who .fails to take advanta&.-e o.f 
.sueh an opportu.n1 ty may be said to have an opportu.Jli ty 
eo3t,.l.6 

or for the problem viewed 1n a l.arge are-a.,. Peterrson sayet 

H.,..... •oomparati.ve advantage' 1s used to describe the 
application of' the: law of' diminishing returns to the 
proPortions 1:n which the f aotors of' production tend to 

l3Earl. o. Heady. "Ohanges 1n inoo1ne distributlo,n in ab?i
cuJ.tux•e wl th special .reference to teelm.ologieal. progress.," 
Journal 0£ i'arm Economics# XXVI (August,. l.~44), 455-447. 

14John M., Brewster, t,J:i,,a.rim Technological. Advance and Pop
ulation Growth.,.:U Journal. 0£ ~ ~;eonomic,s,, XXII (Aug;ust,. .1945),. 
509-525. 

15 Peterson,. Op. o1t., P• 73. 



be combined l.n order to produce the best reaul.t in two er 
mope areas at the same tim-e .. it16 

It would be very interest.ing to exta.11d. the .follow!ng study 

w the problem o.f eeonom.i.c diminisbil1g returns. But the present 

investigation all. be limited to the determinat:lon of the 



III. ED 

Beady' a .study, 

Garfield County, tloes not :'.ne:ntion cli;matolo;;ical s.:n.i'..t 

1.. Location_. 

r~:til.1-

wate1" ls the cou:nty seat, Enid~ Aeeor-:iing tc the :Yed,::::r·al 

Census., 19401 Enid. had a :popu.lation at 2c,cs1.1 

t,The county is reotan1,:s-ula1'1 1n outli:n.e ~"'ld has nn a.reri 
1,049 .square mlles., or 671_, 560 aex:>es.. The pr1:uc1pal. 

1The United States C.enaus, 1940, Popultltion !9lu:i11e, I 
PP• B71•873 





physio3raphic di visions of the county consLst of two 
f'airly S:t10oth pluins 1~'1. 1th. an eastwa1•d OJ:> t:ioutheasttvard 
slope C>f app:i::>arlr:1atel;f 6 J'eet to {l s:alle. ;r2 

In l9Cf7 Oklahom.a lJeoamo a state• At the same time tb .. e 

counties ,;;ere laid cut. Hore .is what i?itzpatriek,, 13'oatright, 

and 11.ose have to say about th:b1 particular county: 

11 

11Garfield County 1s loc11te,l 1r1 wlu1t or:t,_:::inally ":'v'a!l called 
the Chor-okee Strip i:n Indlau ·rorr:ttory... l:he, Chisholm 
·rrall., which la.te:r· becmne 1."'al.'l:!ou.s c2 a r011te i'or the dri11lng 
o.f cattle from Texas to the railroads at ·,.r11 chi ta, ;(ansas, 
passed through this section. ·Hanoh heo.dquarters were c-st
ab11shed, and ·by the late seventif:S tbia waa an important 
ren;:;--e countr;f * The C11erokee a deeld.ed they vm-uld dcr:l Yc 
revenue i'rom the land and .requiJ?ed cattlemen to pay r•ent 
fol" the range. '.l'hi.s l:ed to ti1e orsrJ1izatlon of tho Ch.;:;r; .... 
okEHJ ttr1p Livestock Assoc1aticn1. to deal with tt1e Indianfh 
iz•he f'ederal novern:ment bought this land :r:ro!:1 the Cl1.srokee 
z;atio:n. in 1893 and opened it to settlement at noon 011 
Septem.ber 16,. 1BSr3.. Jl'he settlers v1ere lm:·goly 1'.rom :Iansa.s, 
'l:exas,. Liiseouri., and other Uiddle 1'1i0stern Etatea. IJost o:i." 
them we:t"e white l)Bo pl e. ,, wh,;::i oe an ae stor· s orl gin&lly ca:n.e 
frO£i1i northern '!iu.rope. ·,0 

z;,.. Climate. 

The climate as a fi:Ked i'aotoi.., in production has a £¥'(tat 

hifluence on the production pattern and gross income o.f any 

ru:ea. Gax·.field County, in the northwestern part 01"' OklrLc~mua, 

is situated in the zo11.e of' transition fron1 the humid prairies 

to the semi-arid plains, or., moi•e popularly expressed~ in the 

Gr.:::-'at :Plains. AccordL'lg to the difrtinotly continental si tun

tion, chara-cteri sti euly wide f'lu.ctuat1o:ns o:f te.mper·ature oc:cui"' .. 

r-
"'1;. G • .B1itzpatrick., w. o • . Boatright and L. 

i'ield County,. Oklahoma, 11 Soil Surv&, P• l. 
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1929 to 1946 stwws only two 

'•n 1.·.1 II"!') , ·.dlD e . J,. . • 

BX'G relatively mild. J:Jumerous short eold :perl ods, seldom 

winds, suddenly lowered temperature, and., occnsio.r:u1lly l:tght 

rn:tn or snow are very characteristic. 'I1hi.s is most .frequently 

Ihe average .frost-t'ree season over the p~1riod 1923 to 19<!6 

extends from Uarch 2v, to Wovembez• 4, a period of 220 days 

(fJ:o.ble II). Parallel to the annual i:nCl"EHase in. te:mperatu:r•e 

of' 1.6°:B"., an increase .o:f.' .f om• days :in length of the :t"ro st-

i'ree season b.as taken place compared with the average .f1·ost ... 

. free season over the period 1909 to 1930. 4. The longes1t frost-

.f'ru:lts. The prevailing d:lrection of the wind in Gar:r:teld 

County is :ft>om the f .•. w .. (r.rtible I). However, during the vdnter 

:rr.onths, December, Janua.r,y and .B'ebruru•y II trequ~nt short per.iods 

occur when the direction of' the wi:n.d 1 s f'rom the no1~t11.. 



Tabler. Ttmperature, 1reoip1tation., Cloudy and Clear Days, and Preva1l1nP W1nd 
Direction 1n Gf.U"J:'1eld County, 1929 to 1946. 

Wind 
D1-

Temp.erature 1n Preoip1tat1on Number or rec-
' d&grees Fahrenhe1 t , 1n inches daYf t1on. 

Ann 
ual High 

Yrs. mean est Dat 
Low 
est 

Great 
Total est 
for month 

te year ly 

Tot• 
Lea at al 
month sno 

:o • ly Mo, .fall 

Part 
ly 
clou Clou 

Clear dy dy 

~-oa.T-11>0-Aug. o-.;.-2 Feo~-·933.09 10. ot:r-i«ay cr.02 Deo. 5,,7 63 l!/9 oa 67 · s ··~ 
1930 60.S lOG Aug. 3 •14 Jan.18 25+23 6.45 Mo;y o.oa Feb. 25a7 65 227 "77 61 S 
1931 e2 .. 1 106 Sep. s 14 Ja.n.14 2e.11 4.45 JMB.y o.a9 Dee .. 1a.o 75 19'7 95 72 s 
1932 ao.1 103 Aug. l 2 Dec.12 3'1.97 1a.ao Aug. 0.10 Uov. 7.7 69 203 9'7 66 s 
1933 s2.9 10a Jul. 2 • e F~eb. 7 201161 4.11 Aug. 0 •. 26 Feb. 1.5 63 224 sa 59 Se 
1934 62.4 111 JU1.3l a Feo.2e a2.e7 4.9a Sep. 0.25 Jul. o.-s 71 210 89 65 s 
1936 60w4 l.09 Aug,ll • 2 Jan • . 21 24.0G s.a4 May 0.59 Jul. l.2 '16 160 97 107 S 
1936 62.0 llB Aug.12 • 2 Feb . 8 16.92 5.67 Sep. 0+00 Mar • 2•2 52 005 95 66 S 
1951 59,9 112 Aug. 9 4 Jan .. 8 30.24 6.73 Aug. 0.40 Feb.. 6.4 72 170 110 B5 S 
1938 62.4 104 Aug.lo a Jan.31 34.58 1.2s May 0.23 Jan. 19.-3 71 178 123 64 s 
1939 a2.a 109 Jul.a 6 Fob.2l 24.43 a.04 June 0.09 Sep •. 16.9 56 204 101 59 s 
1940 59.0 105 Aug. 3 l Jan. 8 2e.05 5.28 Nov. O+lO Mar, 5.0 73 138 192 42 S 
1941 60.4 106 Jul.lS 17 Jen.la 4th40 15•70 Oct. 0.42 Mar. 1.0 101 lOS 121 136 s 
1942 59.9 102 Aug. 2 • 1 Jan. 5 ~S.54 7.95 Apr. o.oa July 31.l 91 174 106 ae s 
1943 60.6 108 Aug. g - 5 Jsxi.,19 25.93 a. 24 May 0 .09 .ran. ll.9 62 201 94 70 s 
1944 so.a 1oe Aug,13 a Jan, 9 33.87 5,83 Nov, o.7a Jan, 6,4 71 171 104 81 s 
1945 59.6 104 Aug.ls 6 D$o,l9 a,.15 7.36 sep. o.oo Nov. 7.5 86 17G lll 78 s 
1946 a2.e 104 Jul.14 s Dec.29 25.19 3.54 Sep. 1.09 July o.a 72 164 117 64 s 

Preo1pitation1 0.011noh or more 
SOURCE: United States Department of.' Agriculture \,eather BUI'eau., Cl1matolos1aal Data. 

Oklahoma Section 1g29 to 1946. 

f-1 
~ 
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Table IL, La t and First Killing Frost in Gar.field County; 
1929 to 1946. · 

Length or tro•t-
Y ars La$t ot Spring P t of Aut fr e s son 

{bat j { D te)' T 

(Dy ) 

1929 areh 17 ' bet; ·24 " 221 

1930 arch 30 . Nov. , 6 221. 

1931 Apri.l 00 Nov. 30 224 

1932 eh 22· Nov ll 235 

1933 eh 23 Nov 230 

1934 · eh 21 ov. ·22 240 -
1935 eh 17 Nov .. 5 233 

. . 
136 ApI'il 6 Oct 'Zl 204 

1 3'1 April 5 Nov l.6 225 

l S8 April 9 Oct. 23 197 -
1939 April. '1 Oct. 31 207 

1$40 rU 12 Nov. ll 213 

l 41 ch 29· ov • .12 228 

l 42 .a~ 3l. Oet. 26 009 

l 4.5 ch 22 Oct. 'Z1 219 

l.944 ch 30 llov. 21. 236 

S 'ORCE: U:ni.ted tate part · t of Agriculture i thezt Bur au ... 
CUma.tologic l. --1L_: Okl 3 c~1on,. 1929 to 1946. 
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'l' ble III. Annual T per tur and Pr c1p1t t1on and parture 
in ar.f1e1 unty, 1929 to 1946. 

Annual. Annual 
Year a Temperature partur · Prec1pit tion epart.ure 

.. l (Indie } ttnchesl 

1929 68.5 - 1.0 33.09 .. 2 .. 29 

19;;() eo.e + 1.5 25.23. - 5.57 

1931 62 l 2.9 26.ll - · 4.59 

1932 60.l. o.a _ 3? .. 97 ft 7.53 

19~ 62.9 · 3.6 ro.si - 9.$3 

1934 62 4 + 3.-l 22.67 - 7.7? 

1935 60. • 1.1 24 .06 .. 6.38 

1936 62.0 • 2.7 1'7 .'13 ... 13.35 

1937 59.9 • 0 6 30.24 - 0 .42 

1938 62.4 +• 3.2 34.58 • 3.92 

1939 62.8 • 3.5 24.,43 • 6.23 

1940 5~.o - 0.3 29.33 -2.33 

1941. 60.4 1.1 40,.29 "' 9 .63 

1942 59.9 • o.e 35.54 + ,.aa 
1943 60.6 • 1.3 25.93 - 4.'73 

1944 60. "' l.5 33.87 + 3.21 

1945 59.6 • 0.2 29.15 ... o.6'7 

1946 62.6 • 3.1. 25.19 - 4. 3 

OURCE: Uni.t-ed tate partment o:t Agri.culture eather Bur au. 
pi. tological ta: Oklahoma Sect1on 1929 to 1946. 
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The annual precipit t1on over the period 1929 to 1946 

ver d 28.61 inchc • Th low t rec1p1tat1on or 1?.73 !nehea 

occurred 1n 1936• the hi~ t of 40.29 1nche ~ in 1941 ('l'abl I}. 

According to the ual tem.peratuf'I& inereaa an the extena1on 

of' the fro t-tr~e sea on, the 18 ye per1od up a rrdnf'al.l 

detiei t of' 35.15 1nehe ~ a 11 ttle mor than one year a~ r 

Th1 1 as a 5.5 percent dear-ea 1n proc1pit tion. 

In rempons to the 1o annual prccip1.tat1on and the drought 

period , th choi ce or crops in th1 section 1 11ml ted to tho e 

:which are abl to withst.and drou t cond1t1ona. For thia r n on~ 

th most important crop 1 winter wheat. 

4 

o t o't' the oils in Garfi.eld County are 1 te.x.tur d 

d compar tively r rtile. 

tt st or the soils are f'air.ly well. supplied W1 t:ti the plant 
nutrient n c ssary £or the production of erops. Addition 
of co e1a1 fertilizers, ure,, or lime genersll'y are 
unn ce&S1U7 -QI'ld in aome 1.nstan s~ m b d t · ental t 

isture conditions ar unfavorabl.6.-•Uitrogenou f rtil• 
izer and ur on the ed1um textur soils a times 
r duce )1.elds by 1ndue1ng r pid gro th wh1eh e:m usts th 
supply of 1stu;ro arly in the n."5 

Throughout the country heavy bso1.ls re prevalent. 

Th refor # tl'l-e 01st , upon wh. ch th succe 1n f n g in 

th1 ction 1 mo t dep · ndent. mov slo er in the h av1er 

textured subsoils, which is most t VOPable to the plants During 

the Nlat1 vely dr,1 winter months, the be t in its s mrl.do t 

condition ha a eon tent aouroo of moi tw .. e Tho top eo11s 

5 , o. tzp tr1ek, · c. Boatrlgbt and L.· E. 
p • u-12 
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rans i'rom depth or 1%. to t renty inches'" and are enerally 

brown, dark brown, or gra,-1 h brown and larg ly or a very fine 

sandy lo and sUt lo texture. The soils 0£ the county o.r 

pl.aced in the. roll.ow1n up on the basis o;f sotl oter1 

(1) Brom Pr 1r1e soils w1 th f"r1able subsoil ~ ( 2) brown 
Prairie oil with dense heavy subsoils, (3) redd1 -bro 
Prairie ao1l w1 th .friable subsoil., { 4) red Pra1r1 soil& 
lf1 th both heavy and .t'raie.ble subsoil , ( 5) ray1 ah- brown 
sandy soil.a w1 th veI7 £r1able subsoils, { 6 brown $Oils 
111 th saline sub&o lls, ( 7 ) al. lu'\71al so1la# and ( 8) miscel
laneous non bl.e lQ!ld• 

Th& soils 1n rfield County are well supplied. with al.l 

plant nutri ta; they have a high v1rg1n .fert111ty. However., 

there 1s not adequate ann J. pree1p1t t1on, to use or th 

sous at th full capac:1ty of th 1r stored-up :fertility. Once 

t,:U v!rg1n .fertility ha been abused to the p-oint where 1'er

t1l1 ty maintenance through rart1liz1ng has to be n,, the low 

annu l preeipi t t1on ts l1m1 ts 1n the quant1 ty 0£ £ertili z_er 

application 

.s. Eeonomie Situation or 1"t°ield Coun:t;z .. 

1th the dev opm.ent or new transportation £ c111t-1ea such 

as ra.11.ro· ds:, truck lines. and air routes_ the di stance betw en 

m ket oen.ter and producing cen tera such as the Great Plain · 

co orter and ort r . 

Enid:, the county eat, is t tr . e o nt.er~ with 1at>g 

consumer and sh1pp1ng center. Since this county 1 grleulturai, 

r ther t han industrlal, 

late to t he processing, 

t 01' 1 t 1ndu tri 8 re d1r etl.y re-

1pp1ng and ut1l1zat1on of 1e tural 



produeta. tabll nts 0£ th1a type ar flour Us, .feed. 

mill ,_ er eri • lit cond series, poultry p p1ant , 

at pa eking plfll'lts. bakerle , broo f ctor1 a, d ttreas 

.faetor1e 

The county ia wel.l prov1d d w.1 th r 1lroad · and h1gbwaya .. 
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The paved United States Jl1 way a , os. 60,. 64, and 811 eroe. the 

eounty. Radiating .f'rom Eni.d are 10 l.1nee or the Chica ,, Book 

Island and P eifl e • a.1.lway,, the st. Loui a-San .c ane1 co 1.l• 

way, and the Atchiaon, Top k and c.ant 1'" ilway. All the e 

and other xoeptionally . od mariceting f'acill ties aid the rlow 

oJ: agri cultura1 product such a wheat and the pro ceased pro.-

dl.let to rket1ng c«Jntel*a-. Ae time goe on the l.aw of 

locallzat1on is losin ita 1mportane and its in.flueno . 1n th 

.farmin ystem. Also area of 'It ote eoonom1o lo~ation 

lncr ~ the1x- l)rQduction intensity J.n proportion to the de

clining intluen.ce or tr aport t1on and triade barn ~s. 



IV. OR IZA1XIOli OP GARFIELD FA 

1 

In det rminin the ahar of _ s 1nco imput-ed to land, 

labor, eapit l nt~ the size of the opera d firm 

pl av, 'JrY important role. er d diver fled £a.rm. 

us l.ly v a hi proportion of 1.abor input than l.arger 

d more sp c.1al1zed r · unit • Tb.e census d t ot th st te 

ot' Oklaho a nd Garfield County., as well a th orl glna.l data 

gathered £ro st.x record•ke ping ra y ve some valuable 

into ation. T ble IV o a total deer&- e 1n numb r of t 

in Okl.ahoma fro 203,866 in 1930 to 16 ,790 1n 1945. Thi 1 a 

total d · ease of 39.0"16 .farm , or a d ere.a e of 19.1'1 per.cent. 

1rh number of .farms 10 to 259 acres 1n s1z are rapidly de

creasing; tho e 260 up to 10.000 acr and over are 1nc sing. 

Th aix an lyzed t averagin 422 acrea in e1z 1.n 1945 may 

thereror be more typical for th& area t the era siz 

:farm of 249 ·or According to the development 1n the tate, 

G rfield County {'!'able V) sho s a dee11ne in number of f rma 

from ~.. 7 1n 1930 to 2~GM 1n 1945 or 24.26 percent, wbtch i 

a 11 ttle above th verag decre so in the t t Dur1n~ tho 

period t . av rab& siz of ll Garfield .farms- 1nor .as 

f'.rom 204.2 ac ea to 248.S ae ea or m.a4 p rcent. The s1.x 

obs ed .fa.rma show an increase in ai2; from 251.6 ere in 

1930 to 422-1 acre 1n 1945 or en increase o.f 67.76 pere t. 

'fbis tl>1k1ng cll.ange in :farm a1 . over the l t 15 y ars 

1nd1 eates ol arly th ab1l.1ty of the !"arm oper tor to handle 

1ncre a1ngly larger s1z unit. Th question ar1 e: at 
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Tab1e IV. Far by S1z 1n Oklabo 19&> to 1945. 

S1zo Group 1 5 1940 1935 1930 

(numb J.S) (number) (numboi-) (number) 

Al1 farms 164790 179687 213325 00 66 

Under 10 acres l.5140 8709 '7894 5271 

10 to 29 aer :a 12064 13136 16090 

30 to 49 acres 13536 l*744S 25Bf!l * 
50 to 99 ae ... a Z'/401 36587 49078 48362 

100 to 174 acre * 54~8 $6809 64 . 5 

100 to 179 a ere 44579 54?'63 57339 

175 to 259 a ore 16404 l.6'743 17565 

lhO to 259 acres 15400 159.19 1621.3 § 

260 to 499 aeres 24752 2g'755 21162 ro704 

500 to 999 aerea 310 6979 564'1 5490 

1000 aer and. over 3522 2'791 00'75 1833 

l.0,000 acres nd ov r 100 85 '19 80 

SOURCE: Un1ted St te partment ot Co re ~ au o£ th 
C n . USJ C 'SUS of 1cultur 1930, 1935, 1940., 1945 

* ot avai.labl 



Table v. Wumber and average size 0£ farms 1n Gar.field County. 

Farms, number * 

Average alee., aerea 

Average size or the S 
analyzed f avms, a.ore 

l94S 

263 

248.a 

422.1 

1940 1935 1930 

2900 5056 34'18 

223.2 aJ.3.5 20,.2 

361.6 283.3 251,6 

Relative 1no~eaae or 
decrease over the 
period 19~~1945 

• 24.28 

• 21•84 

• 57.'76 

United States Department of Oommeroo., Bureau of the OensusJ Cenau8 2£. .Aezieultur~ 
1945, 1940. 1935, 1930. 

M 
I-' 
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the cau e ot such a trend 1n farm s1..ze 1 According to th 

ore or leas spec1.al1z d t n p ttern in Garfield County, 

the anal.:; 1s or so e p~sical. ehan es aueh as th value ot 

1mple nt and . achineey par tarm and per acre, the number of 

horses, tractor and combine per .farm and the numb r of fami.ly 

and hire workers per farm and per 100 acr- ·s of r land dur• 

1ng the last 15 y ara y help to explain th6 f'arm s!:ze change 

as well as ob.an a 1n shares of gros inco imputed to land, 

labor,. eap.1 ta1 and mana ment. 

2., VaJ.\18 of implements and mach1nen. 

One ot the ost important ar agem.ent problems 1 

the deci on o:f how 1ntens1 vely or xtenai ·. ly plements and 

machinery should be used. The aize of tho r1nn, the gene.ra.l 

labor cond1 t1on as well the teohno1og1oal deVi lop nt of 

fa.rm 1mple nt and machinery are d1r ctly carrel ted. 

aek say: 

u,-roduction with e pital. good developed becau e a ven 
amount 0£ labor produce.a more if part, or 1 t is used to 

ake tools and equipment .for the r est to wol'k w1th."l 

It is w ll knollll that the product! vi ty or industrial wol'ic-

er has increased co 1d rably, due to tecbnolo cal advan-e • 

But what about the produ.ot1v1ty of' the agricultural. oncer? 

A mown in T bl X t numbe:r ot .family and h i.red workers per 

100 ao:re in .f1 ld County h as d er& d fro 0.886 1.n 1930 

to 0.699 1n 1945 or by 12.68 percent In. add1~1on~ roved 

production methods nd gre t r efficiency con tributed to th 

1Jobn D. Black, ion Clawson, Charles R. S yr , alter 
11cox, _ ana&ement, p 521. 

• 



1ncrea e ot productivity c:f the agricultural worker. ilcox 

dam.on tr te th . increa in output per worker 

Tab1e VI.2 

sho in 

The lncr ase 1n output per induatr1 al wo :rk r amounts to 

73 index points re a gr1eulture.l workers sbo an incre s 

of 64 po1nta. Considering t centralization and th high 

proportion of dyn 1c production factors in agrioulture. thi 

triking e1m1lar1ty to indu try 1 eurpr1 in • A gr at pro

port.ion of this succe i · du to t 1ntens1 ve r arch by 

public in t1tu~ans, and tb& dev lopment of n and better 

u..factur rs 
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The trend or val. ue o£ 1mpl ts and chinery 1n Gar.fl: ld 

Count~, a ab.o 1n Table VI.I, 1nd1eatea an incre e 1n value 

.for the Virge field County :farm .from , 2.17 .18 1n 1930 

to , 955.02 in 1945 and .for tbs s1Jt analyze .f arma ~m 

~345.33 to ~295. 00 Th d .ere se 1n value of ple nts 

and ac.hine.ry 1n 1935 y b du partl to the very l.ow g n rsl 

price level. dur1 the depr sion ye r , and partl.y to the 

deol!ne 1n new 1nvestmtmt .. Thee ab olute f1.gures shown 1n 
' 

Table VII and VIII may include some error b cause they are 

not defl ted to any standard period. Ho ever, inoe th far

mers t nd to record general. agr1.oul.tur l val.uea rather than 

extr.e ket val.ues~ th1 not be of g at 1 

n1f1cane • he al.ue of 1 ple nt d chinery per .acre shows 

fox- the averas rf1eld farm an 1nareaae !'rom 95 1n J..930 

,aiter ' . 
P• 287. 

· 11cox., The armer i.n the Second ------ orld ar., 



Table VI, Production Per Employee 1n Agriculture and I:nduatry 

SOURCE 

Yeal'" 

1930 

1935 

1940 

1945 

Production Per El'Qployee 

(1910 to 14 = 100) 

Ag;rioul.ture 

12'7 

120 

151 

191 

Industry 

150 

146 

180 

223 

United states Departl11ent or Agriculturei Bureau of As:.r1cultural Eeonom1oa. 
1946 Agricultural. Outlo<>k ep.art.s., Doc. 945• 

(\") 
if::,. 



To.b1e VII. Value of implements and machinery. 

Year 

1930 

· 1935 

1940 

l .945 

Gar£1eld tams 
( A vorage ) * 

( Dolla;r1) 

121.'7.58 

** 
1339. 80 

1955.oe 

Six onBl.7$ed farms 
(Average) 

(Dol.1ars) 

2345.33 

1402.50 

3104.66 

3295.00 

United States O.partment of Commerce, Bureau of the Census; Oenau.s of AS£1culture 
~ro,w~,~~ - -

~ Not available 

~ 



Table VIIIt Value ct implement• and machinery per acre. 

'tear 

19.30 

1935 

1940 

1946 

Cku"f1eld tarms 
( A.VGl"ag&) it-

( :0011a:va) 

5.96 

~ 

6.00 

7.aa 

S1x analyzed .tam:a 
(Average) 

(I>ollara) 

g._32 

th,2.$ 

8159 

7.e1 

-u D•ta obta1nt4 bf d1 v1d.1ng aver$g,& in.vestments 1n implem.enta and maohtneey by the 
av•~age a1tH!J or Ga,l't1eld .ram•• 

.,.I' Not available 
ro 
O') 



to 88 1n 1945 (T ble VIII}. Th corr sponding val.u on the 

x · .al z_ed fa 

rl .81. Thi d1 crepancy 1n value ot 1mp1 · ent and chin ry 

b twe n av ra 1'1 ld farms and the specif! c ly analyz d 

f i :xpl.a1nod by t d1f rerent r te of 1ncr a e in farm 

e { ble V} ~ re s the inc.r ee 1n .farm size fol' the 

avera £arm y not off et the inere of value of' imple-

ents and machin ry p r acre, th 1ncre a of the s1z · of the 

s1.x analyzed rarm v n d ore aes th v ue of 1 pl nt and 

ch1necy on a per acr e b s1 • This f et y in-

d1cat1on th t the ix analyzed .farms probab1y us th ir imple

m nt d machinecy more ef,f1c1antl.y than the avera Garfield 

:te:r • This may al - 1nd1c t that the most c.ff1c1ent slz 

of th .firm 1n this speo1tic r 1s not y , t ached 

3 Hor a, tra9tors. and eomb1nes per .farm in Ga.r.t eld County. 

Anoth r common indicator .0£ p eieal changes in .farming 

i tho trueture o.f the pow supply. Black y • 

" ch o.f the h istory of mod m agriculture ean be written 
t rms of its chinos.. . In 1910 , the power on th 

r of the United st tos was upplied by 19, 972,000 
hors and 4, 2391 000 mul s ; 1n l.943 by 91 67 #000 hors a, 
3 , 712:,000 mul.es., and 1 1 906, 000 tra.eto .,n3 

Th.1.a tr mlous shift fl'Om animal to ehan1 cal. po 

al ao changed the na turc or the farm work . Op tors a 

s wo era ne d cb.an1eal skill . h1s chen ~. i not only 

~ et r1st1c of the Uni ted St t a but also of t h vera.ge 

farm in Gar£1el.d County and esp cially or the six lyzed 

ZJohn D. Bl ck, Farm anaseeient, P• 525. 
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farm T ble I indicate that the u e of hors power on the 

e.vera0 e .farm 1n Gart'i 1d County decre ed during th period 

1 30 to 1945 by 1.12 unit • cer as the use ot t ctor power 

1nere sed by on1y o.os units 'l'h1s sli. t 1ncreas 1n the use 

of tractor po rt compared w1 th he considerable deer ase in 

the use ot hor e power would indicate that the r e .ts.rm 

of 1945 is abl to use the tr ctor re e£.f1e1ent1y than 1n 

1930; or in other word,, the new traetor de.ls probably have 

a higher ef.f1e1enoy. The x analyzed f a re11 d heavily 

1n 1930 on horsepower nth 6'7 bor e unit per farm. In l.945, 

the picture waa entir ly chanced: o. 3 units of hor ea and 

1. 3 its of tr otor supplied. th powe.l' needs per f • h1s 

change 1n power supply 1 . probably directly related to th 

mor r p1d 1nor&a e 1n t"arm s1ze ot" the .f a.r.m. · analyzed than 1n 

the avera run of' :ran.tuh In 1940.,. five o:f the ix farm.a 

Ul3ed combine ; 1n 1945, ever, other one o.f the ix far 

o two combines Th 1ntroducti.on ot: combine on the jor-

1.ty ot whe t producing i"*ar h deerea d and in y ca e 

el.iminated the army o:.f labor r that au tomarily move a.ox-oas 

th United State and Canad during whe t harv ting. 1th th 

u ot combin s, pick-up baler • and com-pickers, much of" 

the work hich f:o rly ne ded hired 'labor 1 don by the oper

a tor and his .f am11.y. 



Table !X• Humber of hoi-sea, t:raotora and oomb1nes per .farnt 1n Garfield OountJ• 

Year·s Hor•es 

(Number) 

1950 ,.03 

1935 3+91 

1940 s.eo 
1945 e .• 91 

Avezwage farm 1n 
Garfield Countf•* 

Tractors combine$ 

( lh.mi'ber) (Number) 

1.11 tH-1..Ur 

**'~ "IHM> 

1.10 ~** 

1.19 *** 

!oraes 

(Number) 

4+6'1 

5.,33 

1.~ 

o.ai 

Average of the su 
k:nalrzed f .arma.w 

TractoPa 

(Numb&r) 

... 
1.00 ' 

1 • .1'1 

1.ai 

combines 

(Number) 

o.oo 
o.oo 
0,83 

l.150 

* Un1ted States . Department of Oommeroe, Bur.ea.u of the CeniA\aJ aen•us ot A£ioult~•, 
1930,, 1935, 1940., 1945. · 

** Data out ct actual t8;1".m .records .. 

*** Not availabl(h 

IB 
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4._ Labor. 

It 1s ell known that the proportion of wor 1ng popula t1on 

enga ed 1n a.. Pi.culture 1s generally deeree.aing. In the United 

States the proportion decreased from 21.s in lQ30 to 15.0 1n 

1944. 4 hia 1a a re1at1 v, deer a e of 3-l p rcent ln Garfield 
-

r nns th deer a e durin th penod 1930 to 1945 amount only 

to 0.07 labor units per term or 0.40 p rcent (T ble ). However~ 

Garfield .farms in.ere ed 1n size during the same p riod by 21.s4 

p rcent. gurlng the bor deore e on per ere basis ther 

1 a a a l.O percent decrease 1n labor un1 t.s. Looking upon the 

decrease of l bor units 1n th Unit d tats as a whole I Gar-

fiel.d County show one third l • Howev r :, thi. conclusi-on 

may not b just1£1ed because Gal:-:f1e1d. farms 1n 1930 were about 

tbree ti aa c p1t 1 intenai 'Ve1, but only halt' as labor 1nten

s1 Vi as the United State avers e .farms. This may e:&plain the 

rel.at1~ ly all.er decline 1n labor units per f'ar.m 1n Garr1eld 

County than 1n the United States. 

Schultz 1n hie stud "Chan es 1n Economic St:PUcture At.feet• 

ing Am r1can Agrieultur ·" relate · to a large extent the problem 

ot change 1n e ployment and 1 ta ef'feet on output and labor 

efficleney.5 In th1 paper Sehultz an ers the .following 

que t1ont l ertoan agriculture a deel.1n1ng 1ndustry? He aay: 

"Theodore • SehuJ.tz, q1cu1ture !.!!. !!!. Unstable Eeono&. 
P• 87. 

5Theodore · • Schultz,. itChange 1n conomlc Structure Affect
ing American Agr1culture., Journal o£ Farm Economic _. XXVIII 
No. 1 ( ebruary, 1946), 15-2'1. 



Table x. Family and hired workers per .farm and pe,r 100 aorea 1n Gar.f1tld County. 

Family and hired worker 
per tarm (average)* 

Fam1ly and hired workers 
per 100 eores farm lend 
in Garfield Countf •°'* 

1930 

(Uumbttr) 

1.e1 

o.aaa 

1936 

(Number) 

1.ss 

o.aso 

1940 1945 Decrease 

(Uurnber) (Numbt>r) (Percent) 

1.a, 1.7 0.40 

0.1:;4 o.699 21.10 

* Figures obtain~d. by d1 v1d1ng the number ot family and ll1red workere w1 th the number 
of £arms reporting• United States Department ot Commerce, Bureau of the Census; 
Census 2f.. AS£1oulture 19451 l.9401 19361 1930. 

** Figures obta1ned by the following operation: Wo~ker eer term• 100 
Average size of farm 

(,a 
I-' 



Th anew r is yes in on ,1gn1.r1oent sense: It takes, in 
absolute terms,. lea d le s human rrort to pro.due nll 
of the f product demanded by the econol!G" s rved by 

r1ean gr1-culture. Th crucial f'aet 1s t t te er 
people are needed in farming, even with full emplo nt, 
high 1nco and l.arge e~ort , and this is tru despite 
th large natural incre se ot the f rm population. Thi 
decline 1n the labor .force 1n farming doe ot an thnt 
e.gri~ltural. production 1s deore . 1n or 1e 11kel1: to do 
&o l or do<ts it mean that tho demand for f'nrm product 
is falling; the contrary 1 tru when inco and popul -
tion 1ncre se. 0 6 

Schul.tz support bis answer with the t'o1low1ng .f1gure:n 

1. The expansion in agricultural output occurred at a 
much al · r r te than that in other jor 1ndustr1 s, 
nam J..y- -7 

1culture 
ing 

Manutaeturing 
Public utUJ.ties 

( 1900 to 1939) 
( 1900 to 1939) 
(1900 to l.939) 
(1899 to 1939) 

Ipereas 1n ouyput 

60 per cent 
240 per cent 
267 per cent 
31.0 per eent 

"2• The inereae& 1n production per worker s qu1te imllar 
in agrieul ture md 1n other jor 1nduatr1e • n J.y ... -8 

Agriculture 
Mining 

ao:utacturing 
Public ut1l1t1ea 

Dec.rea e 1n r,103:nt 
per unit o pro net 

(1900 to 1939) 
(1902 to 1939) 
( 1899 to 19$) 
( 1099 to 19Z9) 

48 per cent 
61 per cent 
50 per oent 
50 per cent 

"3 These increa in output and the 1.norea.e.e 1n 1abor 
e.tf'1cienoJ resulted in a decline 1n ployment 1n agr1 .... 
culture ~ 1n an expansion in other jor 1ndustr1e , 
namaJ.y--

0Ib1<i.~ P• 17. 

7.. Solomon b:r1cant, Labor Sav1ng;a n American Industry 
l 99-1939, Occasion 1 P"Per 23. Rational Bureau of' oono c 
R search. pp&ndix t ble , quoted 1n Schultz, ~· .ill_. 

Ibid., P• 18. 

Sehultz., !2!:. cit 



Agrieul.ture 
nlng 

uf'acturing 
Publ.i c ut111 tie a 
Other induatri a 

(1000 to 19 O) 
( 1900 to 1940) 
(1900 to 1940) 
(1900 to 1940} 
(1900 to 1940) 

18 r ,cent 
• 37 per cent 
• 92 per cent 
• 105 per cent 
+ 209 per C t.. rt 
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The causes of theee chnng _ e cited 1 b numorou .. <! chultz 

ees th decline of' gri.eultur aa follows: 

"Th4l demand for t r produets rides on low t1de- -the 
r sul t of the slowing down of the growth of population and 
the lo inco el.aet1e1ty of .farm product Th supply 
of .farm, products~ however, rides on a high tide, s llen 
by tec.lmolog1cal advanee:s. out ot the interaet1on ha come 
the a1~1fieant fact that a deel.1n1ng amount ot human 
effort is required to produc all of' th t products 
de111anded by those who depend on Amari.can 1Ficulture for 
.food, feed: and fiber . "10 

How ver. the 1ncr ae 1n output in 1eulture could 

never proceed at the s e r te a that of industry, even 1f 

the demand for agricul tur l products were to inere se t the 

e rate as t ne d nd ror 1ndustr1 products. Th gr1• 

cultural output haa some .r1 g1d ll -· t 1n th form of natural. 

condi t1on e sueh ellmate • . 011 fertility, and th product• 

tvenea of pl ta and an1ma1$. It is cha.ract&r1at1c of a 1-

cultur& th t the above cited increaa of 60 percent in output 

h s been acbi -ed by an 18 percent decrea e of labor rorc a 

Tl ts increase 1n. output may be due- largel y to improved pro..-. 

duct ion thods end h1 er .ffic1ency in th use of th pro-

dnct1on raetor • Only- a 

to higher yielding br eda. 

10 Ibid.• P•· 19 ., 

l proportion y be attributed 



Another study which 

de by rew tr. and 

be rang d und. r l.abor" h& been 

be aum:narized s .follo s: 

'-'A progeaaive .farm teclmology as such provid s a solid 
mechanical. b ais for a eyste of welJ.. oper t d :f 1ly 
farm • But as total. po ulat1on 1ncr$aee beco e slower 

4 

than :farm technologie l dvane # th .future of well•operated 
f · 1.ly uni.ts haa come to rest increasingly upon a new 
soc1 l re qui.re t - .full emp103'Jllen t economy w1 th al-
terna t1 ve1ou tl et for an ooc~p tionally declining g;r1-
eulture .. n .L 

Bre, ster indicates that r1ean gr1eulture w1th dec11ning 

emplo nt. and inc.re sing cap1t 1 and a nt eomb1ned 

with f's.rm si~e inarea e,. becomea ore and mor dependent upon 

full employm nt 1 t e eeonoicy. According to the g eral 

cultl.\ral polioy eoncept1 r1can 1eultur 1n t ow 

up to competitive industry qual to other 1ndu tries. Ir 

tW.a d v lopment continues, the per e pit 1nco derived f:ro 

agriaultur wil.l increase~ but the risk to run a 1cultural 

business ill al o ri e. 

llJobn J4. Bre ater. rt arm Technological Advance and Popu• 
lat1on Growth.," Journal of Farm Boonomiea. I (Augu.st. l.945) 
P• 525. 



V. CHANGES I I COME DI TRIBUTION I 
AG.RICULTURE I.: GENE D POR SIX 
SELECTED FA SIN GARFI LD COUNTY 

1 . r l Pr1ne1plee . 

The d1.str1bution of income is largely determined by the 

amount of input of' eaeb prooduetion factor during the produc

tion proo ss. S1nee ar period or ate lncre s s in demand 

for gr1eultural as wel.l as 1nduatr1al products, price level 

rise and production 1 s stimulated.. However, the drain of 1abor 

forces from agrieultur · to army and industry create al· bor 

orta which t1mul.ates the equ1s1t1on of dditional cap

ital. or improved production methods combined with longer labor 

hour per worker. Very important, 1n sueh circumstance , ar& 

the · ducs.tiona:l activities of the Agricultural tension Ser-

v1ees. Onl.y by 1ncrens1ng the manage:rlal. ab111ty of the op z--

tors may 1ft ton w pproved practices become eff'eeti~. 

In d1 cuasing such problem 1 t y e of inter st to analy .e 

the distribution of the a 1eulturol income to the produ.ct1on 

.factor . Heady in his study "Chang s 1n income di tr1but1on 

in gricul.ture with special re.ference to tecb.nolog1cal pro-

esa" tat.es the problem .fol.lo a: 

.,.How does technological change a.f:feet th relativ 1. -
portance of the .factor land. l bor. capital and manage-
ent an th are o.f gr1cultural ineome imputed to ach ul. 

inc Heady' tudy 1 generalized, and eovers the United 

St tea, 1t cum not be applied precisely to any p ei.f1c are • 

Thi tudy propo e an analysis o.f Garfield Cotmty which may 
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by typical o:f l rge segment or the western wheat-producing 

area or Oklah-om. er as Heady'e study is based largely upon 

censu est1 tes, the actual figures :for this study are ob

tained .from 1.x record-keeping i'arms 1n Gar.field County. In 

a more or less specialized area uch as Garfield ounty in 

which 75 percent of the cropland 1s planted in wh at, the small 

number of farms analyzed may, n verthel. es:, give dequate 

trend. indications in th d1stribut1on of gro s 1nco e. owever, 

th re S-ul t must be interpreted very cautiously and should not 

be generalized or applied to a larg area even with similar 

characteristics without recognizing this weakness. By xtend-

1ng this analysis over a e te.r num.be.r of farms, a more con-

cluaiv tudy would have re ulted. But the extent of coverage 

s limited by the lack o:f eompl.ete record for the period 

studied. 

As shown in the preceding chapter,, the increas o:f tech

nological develop ents during the last ro years has brought 

about con iderable chan - in rarm organization-. Ho e r, its 

economic 1nt'luence upon the agricultur l f'inn and the relat1 

importance of her production !'actors have not been analyzed 

£or local areas-. As Heady says: 

11A teclmolog!cal. change oiten has the e.f'f'ect of' changing 
the relativ im ortanee ot a ents us d 1n t.."le production 
or a ve-n co odi ty. Accord.in y, either or both the 
absolute and relative shares of the product imputed to 
the factors u ed may be al.tered. This 1 as tru in agri
culture as elsewhere and may £1. ve rise to numerous income 
and organizational pro·bleme in the industry; it 1 a prob
le which thus far ha3 rece1 ved 11 ttle attention by agri
oul.tural economlsts. n2 

2Ib1d., P• 436. 
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The proportion ot the factors and their importance in the pro .... 

duction proces · ehan e from enterprise to enterpri e and .from 

.farming system to farming ystem. A highly diver i:Cied and 

mainly self~surticing farm may have a lar r ratio of labor 

1nput than specialized farm. 

Ho do technol.ogical change a.ffeet the 1neom imputed 

to 1 en faetor? Ready say: 

11 ( 1) th th absolut and relat1 ve s ar s 0£ the product 
imputed to a g1 ven factor may be deer ased. ( 2) Both 
absolute and relative shares may be increased. (3) The 
baolute share- may 1ncreas while the relative share is 

decre d-. he f'inal outcome depends on how the marginal 
product1 v1 ty of the ven factor is a.tfeoted. tt3 

An i portant que t1on to ra1 e 1n this connection is: 

• at is meant by the eJg;>ression "technological change"? at 

do we con 1der as a tecl:molo cal chang ? There 1s no exact 

dei'1n1t1on. owever, 1n .following Heady' e ex ple, one d1 -

tin ishe bet e n labor saving, cap1 t 1 saving or neutral. 

inventions. 4 The ffect of inventions 1s measured by the 

increase or decrease of the marginal-product! vi ty of the !'actor 

1n consideration. Tecbnolog1cal chan es 1n agriculture are 

o inter~ lated wlth the production £actors used that the 

spee1t1c .feet on returns attr1butabl to ony ven chang 

1 dif'.f1eult to determine . In oonsldering the e.f.feet · of' ·su.oh 

change on the share t-o t variou factors ln agriculture, 

tle cu tomary demar at1on of land, labor, capital and age-

m nt ha been made. A eompari on or absolute 

3tbid., P• 43'7 • 

411eady, toe . -2!1• 

ares of gross 



inco to the f etors over ev ral y a.rs would be an1ng-

less, sine the gro income 1 largely dep dent upon general 

demand and upply conditions and t ro su.1. ting co · di ty pric 

levels. In addition, numerous other eeono ic rorees are in-

flue.acing agr1cul.tur l gros income eady y: 

''fh e eet of th e outaid tore s o a icultural price 
a1one should inly be reflected in th bsolute and r la
tive hares 1n to .factor 1ah have no a1temativ s 
ot . r than farmin • ctors wbieh aN, .freely bile and 
enjoy clo e alt m t1v 1n oth r industries •ould ain or 
l ose only temporarily from price change affecting agr1-
cultur alone . ' re the upp1y o.f factor 1n an indu t .ry 
absolute.ly .f1xe • co d1ty price ehen!..- e wo ld not alt r 
the absolut d l" l.ati ve shar of phy ical product nor 
the relative ah.ar of money 1neome puted to any one 
factor . Accordingl I to the xtent that land is the ix d 
factor in agricultur the e£f' et 0£ forces outside the 
ield 0£ tecbnolog1c chang on a 1cultural price should 

be reflected 1n the absolute ahar of agricultural 1neo 
imputed to land. n5 

Ho ever, Hedy point out th.nt there i not complete 

.freedom o entry or exodus for labor and capital in agriculture 

on a ba.ai of' co p r t1ve returns in other indu tries. He ay : 

"Only to the extent that labor and cap! tal are bile 1n 
the long run do ' outa1d I price changes ei"feot the relati~ · 
hare of' ross income paid toe eh f'aetor . 6 

The ignif'1eane · of the problem as ol lio in the 

con equences o:f changin relative share of ineo 

duct1on factor ln a 1cul.ture. Therefor 1t 

to th pro

es no d1.ff'&r• 

i due to technol ogieal or outsid 

forces 

5:rbid., PP• 438- 439 ~ -
6Ibide I p • 439 • 



2. Source 0£ d ta and method of' analzs1 

In order to obtain eomparative :figure, essentially th 

same thod w s used. 1-n S'Wl:un&r1z1ng the dat • a Heady used. 

HD ever,. Heady' a i'indinga a.re supports by e st1 te , wh ea 

~he £1 :ur au d £or Gar:f1eld County er obtained :from farm 

records dating back to 1929« In computin rel.at1ve shares, 

39 

the absolute: shares have to be gathered for each year under 

consideration. In the ca of l.and, Heady*s e timate 1a bas d 

on gross rents paid l.andlord , and the proportion of th value 

0£ 11 land and improve nts operated under rental arrangements. 

In th1 tudy the absolute share puted to land is baaed on 

the customary rent paid to landlords of one third of crop nd 

r ed plus en rent, 1!' any.. '.?hia a sume that i!' rental rates 

have be n etermined c p t1t1 ely, th rent paid r pre nt 

the marginal product or the land. In the c o l abor, th 

rate of returns 1 obtain d by adding tb.e actual paid ages 

for hir d labor plu th r eltoned value of family end op ator 

labor. The value of' £ ily and operator labor 1 s a s ed as 

equivalent to hir d 1abor. Concernin capital and -·~- nt 

ady says: 

"Ther& exist no satls.fac.tory method or separating th 
approximate share 1.>sputed to eap1tal fro that of manage
ment. tt? 

The figures obtained from actual record a ell s Heady's 

stimates 1nelud some subjective weakne ses. ore ple., 

some .fami ly labor for which a c-erta1n amount ia shown in the 

7 Ibid., P• 440. 



account r cords,, would n.ot be u ed 1.f a 1tage ctual.ly had to 

be paid. Not only economic r a on1n 1 determining the use 

of production .factor, but also subj ot1ve pref r no$ oC the 

fa oper tor . 

About rents eady say : 

40 

u ... ents pai.d to 1andlords are &low 1n adjusti.ng to new con
dition and include not only a payment for th& us of the 
land 'but 1 also a p rtial payment for the u 0£ me 
capital, especially in the i'orm of improvement . 1'8 

iVhen Heady speak 0£ slo adjustment.s or .rent to ne . 

condl tiona, he probabl.y 1 s th1nk ing pr1mar1ly or ca b rent and 

only s.eeondar1ly of share r nt. It 1s t ue that cash rent 

r sponds relativ ly l.o er to changed conditio a than share 

r nt n tim of rising prices this may oe to the d~ ta@ 

of" the tenant, ere a 1n p r1oe decl1ni.ng periods the lendlord 

111 hav the advant e. rhare r nta respond dir,eetly to 

c ianged price conditions, d1£terent yield , improved ·production 

t ods. and the introduction or hi r yielding bre · da. How- · 

ever. hare rent does not respond directly to teehnol,og1ca1 

dvanc , which may lower the production eost but do not 

1n.fluenee the y1 ld of a crop. 

The return to lend include p ent for pro nt"" 

In a study or thi type this not be spec;lally signit'i cant 

sine rov ments do not represent the type of' cap1 tal wh1cb 

ha · undergone the -mo t import t tecbnolo cal change , and 

the returns to improve ent g nerally will not amount to ore 

than on fifth or one fourth o the share to land 

s Ibid., P• 441.. 



income 1m uted to lan labor 

The trends of shares puted to land, labor, c pi ta1 and 

manag nt ar shown in Table XI and g . 2. '?he return to 

land sh.ow o. clear tendency to inoreaso. The lowest shar to 

land as f'ound 1n 19:30 with 14.0'1 percent of gro s ineome; 

the highe t share, 1.n 1946 nth 21.67 percent. Since the 

to land represents its 

marginal productivity o 

vious. 

iual product, an 1ncrea in th.a 

the land in Garfield County 1 ob-

Th figures show a definite decline 1 the importance or 
the labor facto~ 1n agr1oul ure Thi deoreaae in relative 

share to labor !'rom a high point o:r 33.46 p.ercent of oss 

income in 1930 to a low point of 13.06 peroent 1n 1946 sup• 

port the arlier t tement about the l bor d elin 1n agri

culture. 

The return to capi"tal and anage nt how an 1norea e in 

the early thirties~ but tend to be re or le table ainc 

1934. his ay b explained by the t: ot th t while the size 

o:f the .firm 1n th ob served area w atead1ly 1ncreasin , the 

v lue oJ: imple nts and maohl.nery on a per acr bas1 w only 

ell tly 1ncrea,Ji.ng, and £or the analyzed far s, even deore -

in • Si ce th amount o.f capital 1nves"ted in 1mple nts and 

machinery 1a the jor part o.f the capital., th1 deer se 0£ 

alue on a p acre b si-a may ind1.cat that the 1n eaa or 
return to capt tal and mana ·ement 1 r ther du to iner sed 

aerial etiv1t1 • 

Table XII show avera of.' th relative fi ea during 



Table XI. Relative shares of gross income imputed to land, labor. oap1tal and management. 
(Average of 6 Garfield farms).* 

Total 
Capital and Gross 

Years Land Labor Management Income 
' (Percenb) (Percent.) (Percent) tPercent} 

1g29 14.90 23a90 61.20 100 
1g30 15.07 33.46 51.47 100 
1931 15.37 23.76 60.87 100 
1932 14.81 51.56 53. 63 100 
193:3 18.41 24.24 57 . 35 100 
1934 19.24 18.48 62.28 l.00 
1935 17.90 16.92 65.18 100 
1936 15.'78 16.76 67.46 100 
193'7 1a.19 17.38 64.43 100 
1938 15.22 19.18 65.60 100 
1939 19.03 17.20 63.77 100 
1940 16.64 2:3.45 S9,91 100 
1941 16,50 19.52 63.98 100 
1942 ro.53 18.19 61.28 100 
1943 17.65 14.81 67.54 100 
1944 19.64 18.0l 62.35 100 
1945 20.36 16.20 63.44 100 
1946 21.57 13.06 as. 37 100 

* Based on absolute shares for each year under consideration: 
Land, customary rent paid to landlord plus oaah rent 1£ any. 
Labor. actual paid wac;,es for hired labor plus reckoned value of .family and 

operator labor, 
Capital and management, gross income minus absolute shares of land and labor. 

~ 
ro 





the depression period, 1929-1954., the :r-eeoveey period, 193.5-

1940., w1th its numerous governmental ac·t1~ties <ioncerning 

agr1eulture, and the -ar period• 1941-1946. 

A eomparison 0£ tbs t'indings 1n Gar.f1eJ.d Coun.ty 1th 

Iieady 1 s f1gures'S whieb. represent an a:v: rage for the United 

St tes, shows some interesting devi tions. The per1od 19'24-

1928 in Heady-ta study will be ea-mpared with the data from the 

nrat ava11able year, 19291 int-he Oarrield study. This ecv.D

parison may bs Justl.fied e1nee t .be general. asr1eultural a1t

uat1on was more or less .stable .from 1924 to 1989. 

The rel-ative ~s of gross 1noome to: 

1994- 28 (lieaey)9 

1929 ( Gar.field) 

Labor 

3(h,'2 

l .4 . _9 

Capital and 
managemenh 

22.4 

44 

The marked -disprepeney between ~ese f1gttNHI 1ndicatee 

that the United States t"l76:rage .ta.rm was about twice as labo:r 

intenatve and that the land wa• ucSed about twl.ce ae int&n

advely 1n the late twenties ae the :fsrme 1n Oartield County. 

How&Vfu·~ the f&"ln 1n Garfield County combined . ppr0;xtmatel:y 

three t -imes as much eapital and management 1.u11 tbe United States 

av-er ge i: arms... The rati.o ot 2 to 1 1.n returns to lat'ltl showa 

that the marginal. prod.u.ot1v1ty o£ land in the United. St bes 

average terms was about twioe the marginal productivity 0,£ land 

in Garfi l.d :farm.a 1n l.929. 

The next eonu>aratl.;r.e period aho 1t the :tollow!.ng distribution 

9Ib1d., P• 44.0 . 



Table XII• Relative share a of e;roas income imputed to land, labor, capital end 
managcunent over 3 periods. (Average o:f 6 Garfield farms) ,ii-

Year 

1929..-1934 

1935-1940 

1941-1946 

* See footnote., Table XI. 

Land 

16.0l 

17.00 

19.37 

Labor 

26.05 

lB.50 

16.63 

Capital and 
management 

57.94 

64.50 

64.00 

Tot 

100 

100 

100 

~ 
01 
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ot oas 1neo e: 

bor Land C pitaJ. and 
agement 

19 40 ( e dy)lO 41 • . 26 9 31.Z 

1936-40 ( ar.f'tel-d) 18.73 16.00 64.39 

Comp ring this p riod th the p riod 1024-1920 and th 

ear 1929, the h re to labor 1n the Un:t t d State·s averag sho e 

deere se of 11. a1 pore nt. wherea 1n Garfield County, the 

1son s de ere o:f 21+10 perc t. This reln-

t1vely larger deer e 1n sh e to l bor can b ltdt-o 

the hi er de ee of a ci 11.z tion and the consequent tend ney 

to ub titute acllinery for 1 bor. 

The puted to land on t United State ver s 
t ms decreas d over t same period by 10 .. 9-3 percent, erea 

th G f'1 ld i'arms show inorea e ot l .. 25 percent. The 

d ere eon the United St te ver ge far plu th 1ncrea 

on field .fo.rm . qual di.f'fer enc of' 29.l • This eem to 

indicate that the marginal productivity ot th land in -

ti ld County t inore ed by appro:.dmat ly one third o er 

th p riod 192 1940. Thi also serves an 1nd1cat1on, th t 

through varioua tran ort tion .facilities, iner e 1n speed 

o:f t sportation, and e .fac1llt1ea, ocono cally 

1n oee s1ble are . :uch Okl b come mort) 1md more ec 

sible to th rket centers. This would al.so support 

dy's stat ment that torcea out ide th f'ield or t cbnol.ogtcal 

el ge shou1d be ro£1 eted 1n the shar o.f a ricultu.ral. 1nco 

cit . -
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imputed to land. 

Tho shar ut d to c pl.t 1 and on ge t incre ed on 

t Unit d St tee ver g far by 39 . 73 p rcent, re s on 

.fl ld f' s , only by 6. 09 percent~ A ointed out :Lier, 

the 1z of the alyzed fa a 1n orea ed considerably 

C • 3 ). On per Cl" b ta; ho 

ent ow a d wea • In dd1t1o 

r, the eap1tal inv t ~ 

t must b r eal.l d that 

Garti l.d f a e much mor c p1 tal 1n tens! v than tn Un1 ted 

Stat s aver g .far a. · ccording to th 1ncroas ln farm size., 

and t e o y l.1 t .triorea s o:f returns to capt t and ans. -

ent, lt y b sate to concl.ud that :f'1 ld opcr tors us 

their c p1tal 1n st ent mor e.ff1o1ently than the United 

t tea ver g operators~ he 811 t 1ncr e ·. 1n retums t.o 

capital and t is due to increased ager1 l cti vi ti 

r th rt to p1tal in stment. 

4 . Si@ icanee 

que .,..t1on which thi p p r ttempt to an er 1 s How 

doe t chnolo oal ch.an fe-ot the r 1at1 portanco or 
the :f otor land, 1 abor, c pit land agei:1 nt, and th 

f 1 cultural in co puted to ? 

In the of land., arf"i ld County ow con idex- b1 

incre e 1n 1t rel tive re urn • and t r with 1n its rginal. 

pro.duet! vlt . he jor ei'fects 0£ out 1de .fore.ea hould 

theor t1cal.1 b oapit l1z d into land. ll Contrary tot 

Unit d St ts rage t situ tion, aisn eem. to point to 

lltbtd., P• 445 
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n 1ncre sin . port an es o land mi input in field Count,-

Inv,ntion nich sub titut labor, 

the physical producti v1 ty of 1 d, 

d tth am t1 

r ct rents A p t ot 

1ncr as in r turns or th1 k i nd probably tend to be cap 1 tal

i zed into the land. In speaking 0£ re on tor inar a ed r -

turn to land ady say: 

"Th oret1cal.ly thi wth in popul t1on (h ans t e 
growth or population 1n t e nited St tea) should 1nerea 
both absolute rel tlve share puted to l.and. The 
fact that t relat1 share of l.and t lea t not in
erased ans t t the sum tot let ct of other force, 
of' whioh teohnolo ea.l change is certa1nly one of' ajor 
a1 1.fieanee,. has been to deer as land' r l tive 1 ;port-
anoe b an unt e t enough to of t th :r.reet of 
1ncr sing popul. t1on. •la 

wever, O ti 1d County ro1lowed the theoretical e et tion 

1n sho 1ng de.f1 t er e 1n r lative ell n b&olute 

l • 
portance of the laoor input in a icul ture 

a 1 , 1.cant and ,....enor l trend. There 111 be till more 

opportun1t1e to de l op ne . d mor f.ficient 

Th r s det1n1t incr sing 1mportaneo or 
chin .~. 

re sul. t or t chnol.o cal ohtmg and therew1 th ore e p1 tal 

inten ·1ve .f1 hi f nct1on o:f manap:aD:umt 1 a to dr • up 

pro p cti ve gonl and .formul.a t plans to et ohsn g cond1• 

t1on • T ehnolo . cal ohange s dynamic .r etor 1. gr1cultur 

d capit lint n ity inerea the mportance of g mant 

Are of rel tiv ly h1gh o p1tal intensity suen as G field 

County incl ud hi r r1 ; they e ore vul.ner a.bli to c r-

tain natural. zard d to d ollne n tb. ne ral pr1 c lev i. 

12 e Y» c. cit.-- -
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The incres.• 1n :velat1ve share or i.neom.e imput,ed to spital. 

may be of' two d.1.fferent types. La.bor aav1ng 1nv•nt1ona which 
' ,, >., .. •I 

:r-etUl'l'l. a larger aha.re imputed to ea.p1ta1 beeauae of' the (l) greater 

produet1 Vi ty and ( 2) a sub&t1 t;uti0n of oap1 ts.l i'oz,· labor as a 

resul.t of the, changed marg1nttl. produe~/margi.nal. cost r ,at.1os . 
$nd the use o.r a great•~ amount of capital beoauss o£ its 

geater produot:t vitf. ~ver_. returns to eapi ta.l hav,e in

ertua.a~ 1n Oar.t'ie1d 00Wl$Y only 11 ttl.e or not a. t aJ.l. because 

the s:tge of' the f'1:nn 1nereatted ra.p.1dl.y and oi'.fset the eap1tal 

in:veatment on a p-er tu,re basis• but the inVi sted capital tends 

to be used. mo-re ,eftictently. 



VI OONCLU IO S 

1. Tb land 1n r.f1e1d Count 1ncre d 1 t ginal product• 

1v1ty in co~ riaon to t United St tes av-era !'arm 

since 1924 by appro t J.y one third. The United t t 

vr show, on the con tr 1 a deelln import-

c or land aa a produetlon a nt. 

2. The er1t''.lca.t1on or t data 1nd1 cat a decl..1n1ng import-

ance of l. bor 1n a s a cons quence o,r teehnolo-

cal ehan • Th1 d cl1ne 1n r ield County occurs t 

rel t1 vely h1gber r te t 

Unit d tate. 

!'or the verag r ms o£ the 

3. Th slight inerea o 1n returns to capitnl and management 

1n G rfi ld ounty 1 ttributabl to 1ncr sed an rial 

activ1t1e rat.her than to new capital vs 

Unite St tes av ra 

or capital. 1n e , tment 

4. 'rhe v ra e r.f1 J.d r 

, o ver, sbo• a 1 rge 1nere 

do not pp ar to bav reach d 

th optimum f size at wh1 ch the production agents such 

aa 1 lament and ch1.n ~ b u d t th ir h1 e t 

ftia1en.oy. A .further increase 1n rarm ze eems ju ti-

:fiabJ.e. 
,, 

s. The evidene indic tea that the b t!tution or ern 

manh1nery £or labor will probably continue. The problem 

therefore 1s,, to remov 1n f"f1c1 nt and idle labor force 

.from the agriculture of th& a.reth 

6,. An unre tr1cted infio or oapit l into agriculture,, conn cted 

w1 th large r1 sk 1n UPance s oul.d t nd to oft et th hazards 
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that come w1th low ~ices,, An inorea• 1:n managerial abillt7 

_thn)Ueh sd.ucid,1on WO.'W.d .also be an O,ff'·sett1n~ £:actor,. 
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