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UNITED STATES DE,.'DAll'.rMD'l' 0'1 A.GRlCULTURI 

Itf 

i'10~S TO ACCOlo!PANY TECHNICAL BULLETIN NO.Sl4, 

"An abJectiv. Mpthod of Sampling Wheat '1ieldl to Kltl~te 
Production and Quality of Wheat M 

Subllti tute; "North Dnkotn Ar.rtcul turnl College" ~erever the terl!! 
"North Dakotn StAtE' Colll't;e" A.ooears. 

Page 	2~, pAr.?: ThE' formula should rP,Ad: 

1 

n 

Where Vb 	 • mean .quare among fields in the district 

Vw e 	 mean Iquare within field. 
both mean • quare8 being on Ii lample basiB 

Page 	25, table 9, third column: Delete -lumber. ­

oc 
o Page 25, footnote 2: Change (i.e. 1/2 bu., lIe ~ercent. orl ­

lIe lb.) 	to (1.e. 1 bu., 1/4 percent, 1/4 lb.) Make 
lame Change pnge 26, l1ne 4.~ 

f1 
.~ 

Page 28, 	 I1ne 16: Aftp.r tht' stntement, "Where V(P) • var:lance 
of the estlmRtp. of production" insl'rt IIp • eetiJDated 
product~nn; " 

line 311 Substitute the following lIne in place of the 
line as given. "where r • thl' sRmplin~ rntp. (road mileE 
bet"l'en fields s/IJIl'!)led)" 

Page 29, 	last pnTilgrl:lph, first sentf'nce: Delete the "r and" and 
change th I' wo rd ~ to l.!!. 

(oyer) 



<J 

PRge 29, table iO: Change principd column headings to read: 

-Wheat .lampl1ng rate 1 It, "Total rOlld mileAge (M)". and 

-l'ie1de eNDPled (ll • ! )." Alao change footnote to read 
r 

·Mil~s of wheat b~tween .soplee." 

·The aTerage number of miles of wheat instead of the average number 
.of road miles bt'tween fields sl;\J:Ipled (r) .iepresented in .table 10. 
'1'0 obtain fl solution for district :3, for example, by using the 
conltanta on page 30, 

T • ~;: .68.81 

Then, r multiplied by the ratio of miles of wheat metered in the 
district and total road miles equals the "wheat sRmp11ng rate." 

wheat miles) • 68.81( 1.224 x 104 ) r ( a 6A.81 X .1421 = 9.772
road miles 895 

Thp. calculated number of road miles to b~ driven is: 

c 278 
24~?------ .- . 

~ + b .l:.:,.g + .0919 
r 5A.81 

.fro~\oIhich the calculatp.d number of fields is obtained: 

M 2437.. • 35 
r 68.81 •The COlt, C - 278, ueed in eolTing the equation to obtain M, 

conta'~ed e~ fixed COStl that Ihould haTe been excluded. 

An appropriate Talue of C to use .in d1ltrict 3 1s: 

c - .. + bM • (1.153) (104) + (.0919) (.895) .'241 

The calculated r.oad mileages and numbers of fields to be sampled, 
that appear .in table .10, are somewhat l&r~ Since Some fixed costa 
were included in Cwhen solving the equation to obtain M. 

!uftlcient data are not CiTen in the bulletin for traciD£ 
thelolution on the basia ·of one vamp1e per field. The aethod, 
howeTer, il the lame, the only change being the use of different 
Talue.lfor a and X. 
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CONTENTS 

INTH0 0 l'CTlON 

• 
For many ,Yl'aI'R, till' Unitl'd States l)l'pal'tment of' Agl'iculture has 

IH'I'Ptu'('(1 and publ islwcl illf()J'lllalioll I'plating to crop production in 
the Cnitpd HLtltl'''; wit It spl'cial Pili phasis 1I pOll tlU' so-ea llt'd speculative 
Cl'ops-wht'nt, l'oti on, oats, alld corn. TIIP UO"t'I'III1H'lIt ('l'Oll l'Pports, 
p,'pptu'cd by all indppl'ndl'llt agl'lIcy int(~I'l'stpdin Pl'psPllting thc most 
rdinblp ill"fol'llwtlon possibll', haw bpt'll llIade ayailalJk to hot], buyers 
and splll'l's oj' agri('ult uml pl'oducts. Tlte,.;p rppol't::;, "'hieh include 
forpcasts 0 r till' pl'ob:r bit· sizl' of a ('I'Op prior to hillT('St, 1m\'e n1l't an 
importallt IlI'l'd for infol'llialioll as to t hl' \'Olllllll' of crop production. 

Tlll' illlpOl'talH'P of qllalit), ill t hI' IIHll'kl'tiug of "'Iwat has created 
llli additional dl'nlallcl fol' illformatioll Oil til(' ljuality of the ('.I'Op 
by small g. f\o"'aphit' al'pas sudt as ('ulInties. At 1>r('s('nt littlp ill­
fOI'llHltioll Ci, quality of tlH' ('I'OP .is a\'ailabl(' ulltil \\'Iwar l'l'UdI0:; the 
t(,1'1II ilia I lIlU rkl'ts. As 1I1l1('1I of (11(' wilpat (,l'OP It'a \"l'H the farmer::;' 
hands HIllIIllO\'l'S to Illarkd SOOIl affpl' harn'st, quality Ilnd pl'odudion 

I 'L'liis ~tllcl.,· was IIlttlll· h.v tI,,- ,\':"\(ollll,"'ni Slnlisfi(os 1Ii1'isio" wli,'" it wns " PilI'! M th,· 
A/-:rk"llnrnl )larl",l1l1/-: 81'1'\'1,'1', 'l'Ii(' lJiI'isloll was tl'llllsf,'rrt'u to the Unrl'II" of A/-:I'icnl.
turnl B('onolllit'1-'. Fl\h~ ~:', 1\).12. 

:I:!i(lO!!" ·I!.! -·-1 1 
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information alike should be available at or prior to harvest to be of • 
maximum yalne to producers and mi11ers, ,V"ith such information, . 
producers of high quality wheat ·would be better able to bargain for 
higher prices thnt such gmin is entitled to, and millers ,,'ould be 
better informed regnrding the location of the various quality types, 
By quality is meant chiefly protein content and test weight (po'tlllds 
of "'heat pel' measured bushel) which are considered to be the best 
indieators of baking quality and milling quality, respediYely," (0) 
As II result of thcim)1()l'tance of theHe qualit~r indicators, changes 
lin YC tak('lJ plnee in trade practices of eyaluating ,,,llPa t (1), 

In recognition of tilt' growing need fo!' qllality ilY/'OI'l1Hltioll and 
with the hope of diseo\,l'l'ing llwtho(ls (yf illlpl'O\'ing HIP ('xisting 
estimates of yield and acreage, t h!? Agrieu It Ul'lll niH rk(,ting Spl'viee 
",ith the eOOpt'I'a tion of se\'pI'a I agen('il'H:I ('on(\ u('tt'd pl'ehal,\,psL ,,,l1('at 
sUtTt'YS during Ulan, In;W, antI UlJO, It is the Illll'pOSl' of this lmlletin 
to l'Pport the J'esults obtailll'Cl from thl' umn and lPJO SlIl'\'(',\rS, '1'11('s(' 
sUl'n'y" \\"('1'C opl:'l'lltl'd as pl'ojeets ill objl'eti\'t' sampling ",Irich nlso 
pl'oyickd :fot' CUl'l'cntly report ing tilllt'ly infol'lIIation rplating to the 
wlil'at crop, '1'11(' rPHliits of the 1I111t1Yf'is oJ tlll' In:IH SUI'\'P,)' han 
b('PlI ]'cportec1 by King IllIcl .Tpbe ('J) , • 

The first sel'iion of this bulletin dl'scl'ilws the tc('liniqm' l'l1Iploycd ' 
ill tilt' fit'leL, .1ahomtol',Y opemt ion, and tllP nwthoc1 of publicntion of 
tilt' ill:fol'llltlt ion, Tilt' sP('oIld sedion PI'PSPlI(H nn appl'aiHn I of tIll' 
SUI'\,P,\' fl'om tllP siallclpoilli of its pflicil'lIc,\' in estimating <[uality and 
)Jl'oduetion, The tliil'd sP('tioll shows til(' l'Psrdts of n study c1psiglWd 
to cynluate sp\,pml attl'ibut('s of yit'kl and tlit' posHibilitips of succpss­
fully forecasting yield t hprl''frolll, 

DESCHIPTION OF THE H):19 AND 19'10 PHEHAHVEST 
'YHEAT SUHVEYS 

( 'BJECT(\,ES 

Tilp objpetiV('s of nIP SUl'n'),s \n'r£': 
1. To providl:' at htUTPSt and prior to mnl'ln'ting H('('urate, filllPl)' 

infoJ'l1Iation 011 tlll' quality of wheat by HllIall an'as sllch as countips 
or gJ'(HlPS of coulltips, 

2,' To obtain h)' objpetiw salJlplillg IT\('tlio(\s all indicatioll of the • 
1l('I'('ngl' of wlwat -t'ol'lHU'\'pst all(l tile yit'ld pl'l' :lCI'P, 

:1, To :I'ul'lIi"h ('Ut'I'PlIt i lIfoI'll tat ion Oll the dis! l'ihlI! ion and IH'I'l'age 
of YIIl'ietil's of wlipat. 

-1:, To de! ('l'lllil\(' tIll' lit ilily of l'l'!'tnill att!'illlItl's of yil'ld pel' acl'p 
fOl' fOl'eellsting Plll'POSl'S, 

AIIEAS Ir-;CLUDED IN TilE Sl'II\'EYS 

TIH'IH;3!) su nre,\' ('o\'prl'd Kansas, Nort h Dakot II, n1111 parts of Okla­
homu, NI.,braslm, fiouth Dakota, and MilllH'sot:l. Tlll' yariatioll ill 
till' time of h:u'\rest in til(' ,Ylwat Belt nmdt' it possiblP to begin HIlIll­

plill<' in soutinn'stl'l'l\ Oklahollla. :lbollt .JUllt' 1 nlld to pl'o('Pcd nOl'th­
"'Ill'tillt thp !'H!e of about: IOO lIIiles a wpek, 

TIl(' 1$)·10 HlII'\'P,r ('{)\'Pl'Nl Kallsas and tilt' \\'l'Sil'l'll half of Oklahoma 
ollly, li'il'hl wo!'k ill ('H('h of till' 2 ),pal's was donc uy thrcc crows 

2 Numh!'rs III [In'',~nthpB''R r('fl'r In Llll','nlll"" ('111'11, p, 7G, 
B Sec the IlreCllcc for H I1sl of ('OIJIH,)rIlLill~ agPlIl'il.'s. 

• 



3 

• 


• 


• 


• 


AN OBJEC1'IVE :METHOD OF SAlvIPLING WHEAT FIELDS 

of two men eneh. (Four crews "'ere used during the last 10 days of 
June 1940.) The crews traveled in Hutomobiles equipped with crop 
l11l'ters -I for recording the fl'ontage of wheat on each siele of the rond 
and the total mHeage: FigUl'es 1 to 8, inclusive, show the sampli.ng 
routt's :followeel in 1930 and 1940. 

Tlll' SlUllpli11g, except in Kansas and North Dakota, covered only 
the 11101'0 important whea.t-pl'{l(lucing nrea.s of tlw States involved. 
The ('xt('tlt of covpl'nge W:lS nif('ctl'c1 by thc time available for sam­
pling. In 1939, wheat ripened in Nl'lJrnslm and the southern part of 
South Dakota so soon aftpr wheat ripened ill Kansas that thprc -was 
!lOt. enough time !tYail!tble for sampling all the important wheat 
counticlO in N ebl':l1:i1m. 

SAl\-1 PLING PnoclmPIlE 

Sampling of wheat in tIll' Iiplcl to obtain cl:iS('ntial data illvolved 
cl'rtain dillieultil's. It wns npcp:-;!-mry to hn.vc a pmctlcnl l)1n.n 1'01' 
obtaining :-;:unple." of tlll' w1lPlIt ILL maturity OVCL' extensive llreas. 
U11l'Yl'n ripl'nillg of "\y]wu.t owing to difterelll'eS in varietal chal'llc­
t;('ri;;ti(':-;, C'ultul'al ]JI'nctic('s, lIlld Yagal'ics of the weather, thel'e­
iol'l', pl'l'sl'ntpc1 cl'l'tnin di.ilieulties in iiPld 0pl'ration, particularly ill 
19-1:0_ Sillel' it waS l)(,l'{,SSlLry (0 tal\{' th(' samples bdol'e halTest, thc.re 
,ym; ollly a n'btiyc]y sho}'t; l)(,l'iod of about a wed\: in which sftmpling 
could be dOIlP in :til 1II'C:t. Bl'c:wse Ul1('Yen l'ipC'lIing ,n.LS }>1'l'Yttlent 
to lUI unu:-;unl degree ill Ok1nho\BIl :md K:msas in 1940, problems in 
praetien.1 opemt ion of t11r sampling plan 'YCl'e rather perplexing.
In 11 fpw instlU\('CS l'xpediclwy lIeecssibttccl the taking of soml',,-lHlt 
iml11ahlJ"l' gl'Hin in sOll1e of thr ficlds sampled in ol'(lel' that the Cl'ew 
coultl filli:-;h ~ttmpling in :L ptu'tieular county and lll'llCCl'd "'ith the 
wOl'k ill ntlw!' COllll til's. 

Anotiwl' pl'ob1Nll iu\'olwd the- Illunner of seh'ctillg llll' fidds to be 
sllInph'd fogdlwl' with tlip IOclltion of thc points within a fil'ld fl'ol11 
which :-;alllples Wl'l'l' to bp tllken. Fl'om the standpoint oJ opl'1'<ltion, 
randolll sPll'ctiol1 of fipltls was not pl'aetical. Apparently, some 
lIH'fhnd of route sltmpling was IH'CPSSIU'Y. The IH3H pl'phat',-est 
wlwat :-;U1TPY lll'111ons(I'af"pd that route sampling of wl1Pat to estimate 
and fOI'PC'asi yipld ]1l'1' HCl'e wn:-; a lwnctienJ and an ('fIiei('nt method 
(;7). Awtlysis or rout(' :-;lllupling by HplHll'icks r, indicated that the 
I'll t in () f l'I'(lll -fI'Ol\ tagl' to tot a I fmntage as sllOwn by tlit' CI'Op mptcr 
could lip :-;lIl'(,(ls:-;/'ully ('xpalllll'd to give a l'l'liable l'stinmtl' of (otal 
!lel'l't1gl' of (11l' (,I'Op. Thus, route sampling with the aid of a crop 
.I11('tl'l: ]ll'l'lIliUpd the gatllPl'.ing of snnlJllps in a rplatiwly short time 
and abo JlI'{)\'ided a Silllpl<' nwthod of pst illlating tU'l'l'agp for hal'n'st. 

Sampling pl'o('('(llll'l' was eS:-;l'n(ialJy (lil' same in lD:39 and 1940, 
l'XC'l'pt 1'01' slight illl]ll.'o\·PlIll'lIfS in opl'I'atioll in HHO wbieh w('l'e 
I11lldt' as tllP I'PSli1t of l'x]ll'I'iPII('l' ill 1!l:3D. Dl'pPllding UpOIl the 

dl'lIsity of wlH'at at'I'cng!' ill (hl' ~PVI'I':tl eOllnti('s~ s:lIllph's WP1'(, (aken nt 

• A ['J'O(l IIIPII'I' is 1111 IIlRII'UIIl('llf ror 1-(0['01',11111'( rrun(lIl'(f' of ("mpH )lIon!! hi.<:hll'lIrR_ It 
luu, fl 111111111PI' 01' djlll~ t)!l(\h or wllkh lIIur lip t1JlgHg'pd ntHl (1i~t'ItJ.!Hg-NI lrHlt~IH"1(h'ntl.r of the 
ntlwrs hy III('HII~ of ~l'pnl'lllp ('olltl'ol IHlltons. rphp In'itrtUllilllt is ('oIlIlP('tNJ to till' <ll'i\'e 
.,t!Hlfl or HII Illltollwhlh' ill II IJlllnnH' ~inJilUI' to that ltsl'(l fOl' ('onnpetin~ n RIW('dolJl(lf.(lr. 
)I(>\'"lnl'ed III 1!l:!tJ Ill' n, A, Md'lIl1<1l1sH IInW or Iii" Al'(ri(,lIl1l1l'lll ;\lark,'t!ng" :-;"n'icC', th(' cl-nll 
Hlfotp,· hlt~ \lPPI\ lI!4:P(l Rhlt't' thn1 lhnp tn nh1nln hHlh'uthl1\H of ~'I\~\l~ to-)'\\Hl' I'hung-PH in ll1"OP 
n(·l'pn~('$. Its mil' ill l'pgtllul" (11'01' I'rpor'fjl1g' \\'(11'1, lIl\-oIH's !'lit! l'ct'ol'ding M'lHlrntl'ly of the 
lU[If'IlJ!(\S of \'ltl'iol1!{ ('rnp~ thnt 1'1'0111 on hif!hwH:;H. 

o 1l1;~amlcKs, \\,,\I:nm A. (A "tu(11' as y<,l 111lt>1IIllislH'tl.) 

http:sampli.ng
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9 I 
~ •intl'rntls of ~;j to ~()() ('I'OP 1lH'(!'I' units of ,,-h('at OIl th(' right-hand 

I'itlt' of tht' l'Ollll. (Ol\(' ('I'O]! 1I1t'lpt' lInil i" ('qual to ~"~() mill,.) This 
in(l'l'nd In' ('Otltll ips \\,H:- d('«'l'ltlilll'd it! adnulC'(' Ol\ tll!' basis of thl' 
ratio of Ifll' pr!'lill1illHry o/li('ial ('stitllatp,," of Will'HI nt'l'eagp to total 
latld Hl'('11 ill lh(, {'{Illlli \'. ,nwat Ht'l'('a!!(' on boUl siell's of thl' ['oad 

was 1l1<'lpl'l'd to obtain n'n imli('ation of nil' lH'I'l'agl' :/'01' harn.'st. 

FII:LIlS S:\:\lI'LEIl 

:1. rpoll (·nlpl'ill,!.!: a ('(lUIl!,\', till' fil',..;t fh'lll to l)(' Slllllpl('(l was till' 
fi!'ltl OJ) 111(> j'i.!,t111-iland sid!' of till' 1'0:1(1 i!l(li{'at('d by tilt' Cl'Op 11I(>[e1'. 
TIll' sampling il\tl'I'\':11 llsl'd fol' ~l'It'('ling tili" firsl fit'lll was that in 

• 

, i!:slillin l l'S IlI'('PIl n'd 11,1' ill!' .\<:rkllltlll'lll stn t i~l i(>s Ili \'i~hll\, 

• 
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• 


FI<.t'IlI·: :l.- Xl'lll'It~lw. 1'1't'hal'l'PHt wlIl'llt BUI.'I'l'Y :>Illlllllin.!! routes. IIlS!l. 

• 
U~I;' in Illl' pn't'pcling C·OlIllly. TIll' "('('ond. and followingfil'lds 'ifl.I\1­
ph'd ill thl' ('ounly ,,"Pl'l' silllilal'ly ~('I('cll'd 11y ll"jllg thl;' 'sampling in­
t('I"\'[d PI'l'\'j()ll"ly d('!PI'lllillPd fOl' thnt ('(llIlIty, 

b, A fh'ld 	wa:-; !lot ;;<llllpll'd IIIII!':-,,, tl\l' graill had l'paclwd til£' sPllli­
hn1'd clough stagc', If wlH'at in a fit·ld sph,(,tl'!l for sampling waS 
!lot that far (Ip\'plop(·d, tlIP [ipld (if thpl'l' Wl1:-; ()lIC') 011 till' (lJlPo~ite 
:;illl' of t I\l' I'oacl was ~mll\ plpcl. It' t 11('1'1' was 110 ",Iwat Oil LllI' oppo­
sit(' "iell" the next li(,lcl (,1ll'Ollllll'I'pd on pithl'l' side was Stllllpiptl. 

POINTS OF EXTHY TO FIELD, LOC:\TION OF SA:lII'L!NG ('NITS 

Two l'umpll''': wpn' tali:PIl from paell li"Jd ::;('Il'ct('(l. 'I'll(' points 
at which thp:-;p Slllllph's \\'Pl'[' InkplI \\'l'l'l' locatpd ob,jPl'tiwly us foliows: 
'I'll{' ('Ill' W:l;; stop]ll'd \\'Ill'11 thl' crop Illl'tpl' illdicutpd the Illi.ll'agl' at 

• 

• 
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• 


!i'H;l'um :i,-North nnl, .In, l'I'phHI'\'pxt ",llPn[ Xlll'\'('~' l'lIlllJllilll-( r()ntl'~. l!1:{fl. • 
--~ 

/ 
• 

l<~GUII~; (i.~-.Millll('tiolll, Pn'hlll'\'l'st wlIl'al' :;UlTl'Y SHlIll1lillg )'ontpH, 1!139. • 
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• Fl(. I 'HI': 7,~-"--Oklll 110mB, 1'I'('lIn I'"PS[ \\'hpn.t HlH'\'PY sampling- rout-PH, 1!)40, 

"\\'hil'h a l'ltlllpll' should 1)(' tnkpil. TIll' h\"() slll1lplers ,,'alkpd 
frOll1 I to .too <.;tp}>s ill o]l]lositl' tlired ions from the ear to points 
of pnt 1',1" to til(' Ih'ld. TIll'.\' thpil walkpd from 1 to 100 stP]Js into 
tItl' ",Iwltt fipld to till' p()in:.~ \\'itpl'P tlIP samplps WP1"P taln'lI. The 
t \YO nun I bpI'S bpt W('('II 1 n nd 1()O uspd to apt prill i 11(' thp distantPs 
walkpll 'fl'OIlI til(' ('Ill' all(l t II!' two Illllldwrs IISP(] to (It'tpl"mlnp the 
di:-,tnll('ps ",alkpd i\lto tltp fiphl had bpPIl ]ll'('\"iously sl'lpei"pd fl'Ol11 

n, tabll' of rnlldolll 1llllllbpl'S and PlltPl'pd 011 tht' {'lI\'plopps IISl'lI for 
holding tllP wlwnt lH'ads thai 11Inde lip thp sanlplp. In casl'S wllPre 
tIll' ('nl' WH,": s(o]l]lt'd IIPal' oIll' (,11(1 of a fit·ILl, it SOlllPt illlPs was lH'(,­

('SHury to (Ii"id(, til(' ralldom IIUlllbpl' inroln'd by (say) 2, ;~, -1-, 01' 5. 
Likp\\'iH(', th(' randolll IlllmlH'l's that (]etpl'lllinp<l til(' <lis(ant'P tIll' 
hamp]Pl'l) \\'('1'(' to go into t1 fkhl \\'PI'P I'NII1Ced (by tli\"ision) jf the 
fip I d \I'll S YP I'y nll ['I'OW. 

• 

• 
Jo'll,UII),; 1:;.- l"lIllsas. j'rpharn'sl wllt'at !:iUI"\'PY Hnlltpling- rout.t's, lIHO. 
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SAr.lPLlNG CNIT •Findings of Yulcs and Zacopnnlly (7) made it appear c1csirnble 
to uSc Il rcctanp:ular siul])t'c1 area that inc1I1c1C'd sections of Il lllllllbl'r 
of eh·ill 1"OW:; U~ a ~amplillg unit. Aecor(lingly, this gcneml jc1ca 
was followed in lulopiinp: the sampling unit: nsE'cl in the pn'harYest 
whE'at ~UITl'YS. Dul' to Yllr.iC'd 'widths of drill rows found ill COI11­

tl1C'lx·ial ",l1(';lt fi~'l(ls, howeVl'l". the sampling unit uSl'(lin tIll' SlIryeys 
was Hot n fix(>(l rpdallp:ular an'a with inf1C'xlble dillH'n~i()ns.1 Inst('ad, 
th(' snmpling unit ('oll:;isted of a certain ]11Inl1\cr of contiguous rows, 
26.136 ine1l('s ill lPnp:th. tllP nl1111lw)' of rows heing p:oYcnH'cl by 
the distaner lwtwC'PI1 drill rom,. Thl' llllmhl'l' of rows inclwlec1 in 
n sample togdlH'r with t hl' art'lL of ill(' sample for giYl'H drill-row 
widths is shown ill tablp 1. 

TAIII,I'; 1.--:\rr'a. 0/ SOll/p/c' lal,'ell al (liffc'rcllt 'willths Of 7'UW 

'''idl h :~Irm 'I Ho\\'s illellldl'(-l'-1 Area of s!1l11plcTO\\' ill salllple 

-_._.... ,-'._-- ------ --------1 

incites XII1Ilbcr Ac/'c,~ •
Ii 8 1/5000 
7 S ]/428G 
S G 1/5000 

10 G ]/4.000 
12 .J l/iiOOO 
1·1 <1 ]/·[286 

PI'PjHlrntol'Y to lnkillg a :-;Hnlplp a rip:id. I'Pl,tHl1gular-shapl'!l stppl 
i'l'lUlH' 0P('1l on onp !'i<il' was piacpd 011 till' ground 11l1ll1Clliately be­
yond thC' :-;llmpll'I"s i'()ot at thl' (,(}lllph,tion of tile last :;tC'p take'n to 
Im'atp till' salllplillp: point. This sampling :franll' was phtcl'd in 
]>o::itioll by slipping ill(' ofil'n si(ll' through the grain pl'rjlPJHliC'ula.l' 
to thp <lrilll'()'ws. Tlll' fl'anw, about ~4 hy 20 indlPs. \Yas llst'd 10 ('(lil ­

t 1'01 till' Jpllp:th of n\l' rows oJ wlil'at ill('ll1l'led in till' sample'. (Fig. 9.) 
.\fIN' plal'ing t ill\ saIII pi ing fl'anw in position tlle sampler meas­
UI'C't! thl' di:-;(H1l('p 1>p{\\'pe'n lll'ill rows to (lpterlllillC thl' nUIllIlPl' of 
],ows of "'lll'nt to be.> in('\ud('<l ill tlll' sample'. TIll' sample IlPltds ,,'pre • 
dippp(l lind pllt into a \)1~ by 12 im'h t'nwlopl' fo]' transmittal to 
till' laboratory, Ht'a<1s i'rom til{' USHa I siz(' s:tlllpll' of appl'oximatPly 
1/5.000 HtTp woukl mol'l' tlinn fill tlw ellYPlopp if the fip1ll bl'ing 
sltmplC'd had uIHlsnally heay)', high yipl(ling ·whent. C0I1St"lupntly, 
in slI('11 ClISPS tilP Jlullllwr of drill rows ill l'it}(ll'din the samplC' was 
rt\du('pd by ollt'-half, The 11pcisioll as to wll('tlwl' t11(> numh>1' of drill 
)'ows 'wns'to lw ]'P(lu('pd by olll'-half was lll:tllp fl'om p:l'neral ohs(']'vlt­
tioll of Ill(' fkId while' walking to tllP point "'IIt'I'P l\ Rlunp1t, 'was to 
Ill' tnkl'll rather thn,n jJ('illg bnsl'd OJ) obsl'rYHtio]l of t1l(> wheat in the 
samplin~ area. This waf;' dOlll' to Hyojd the l'fl'l'cts oJ a possible' billS 
in till' salllpl('. TllP IlHm\)pr of drill I'OWS in('ludc(l in It smnplp was 
l'l'col'cJ('cl on t1w t'llYl'lo})(' wiPtl as :I ('ollt.aiIHw for the s:unplp lwads. 

1 In til!' ft'\\" pnRf'H "'Ii .... " no tlt'ill roWN <'ollld I", tli~llngl\iHhl,tl, It fiXel] area outlinetl by 

the slllllpling (mille WIlS IISl'tl 1\8 til(' ~llIupllng unit, 


• 
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AN OB.TEC'frVE ME'l'HOD OF SAMPLING "'HEAT FIELDS 9 

Yields ror each sample "\\'('re calculated separately by applying the 
('ollye,rsion factor apPl'OpriRte to the size of the sampling nnit used. 

DETEIU\lINATlONS MADE AT THE TIME THE SAMPLE 'VAS TAKEN 

Il. Drill J'oll'U'idtli.-Sp\'l'ral meaSlll'l'm('nts were oftell necessary to 
(ktl'rlll iIll' width of chill row. By using hand signals the two 
salllpll'l's agJ'(~l't1 011 the drill row width bl'f'ore they started to clip 
off allV wll{'tlt lwads. 

h. Al l e/'Il!/I! heir/ht WflS obtnim·d by nH.'asul·ing a handful of cu1ms 
S(ljpdpd objPctiwjy, Height was tile clistanee froHl the ground to 
thl' tip of till' Ill'nds, t'xe!t\(lillg tIll' lwards, 

(" 0 ,.((.~NhoJi11("1' df/711 a,q(' \I'as (ll't(,I'mi Iled by counting Ow heads thnt 
nppl'lu'('(l io haY(' bepn eatpll (lir by gmsshllpPl'l'S withiu the area 
sHmplpd. 

d, HIMt illfcNtatio'l1,-St(''II1 }'u,~t illfest:ttioll was t'stimatpd as a 
p('rcPlltagp of t.he total culm surface co\'ert'll by pustules. This, 

< DIRECTION OF DRILL ROWS> 
(f) 

:c '" 
z " 
o 
o 
o 
'<i 
N 

26,I361NCHES 

1·'WI'JeI'; n,-lllul'tl'atioll oj' ~:Jlliplillg- 1'I':JUll' u~l'd 10 ('olltrol h'ng-tll of rows of 
whl'ltl in('itHlpd ill HltlJlV1p, 

probahly. gaw only a \'PI'y rough ill(li('atioll of thr pxtent of llamage 
bp('ausl' otltt'I.' 1'ae(ol';;, slleh as stagt· of dpYl,lopl1lpnt of whpat when 
rust ill:fl'statioll sl'ts ill, killd of weatlll'r. alllount of available soil 
Illoistul'(" ple., art' YPI',\' illl]lCll'lant ill gon"l'I1illg thp extent of injul'Y 
fl'Olll st{'1ll I'USt. 

Ll'af '/'II.~I was f'stilllated as "slightly infp('(pd" or "badly infpdpd," 
e, Lo(l,qillfl was eHtilllatl'(j as It IWI't't'lItage of total wheat in the 

sa Illph', 

I1ECOIlDING OF DATA 

A f01'1JI 'fOJ' I'l'('onlillg data was stalllJll'cl on till' back of eaell en­
\'I'lopl' uSl'd fol' hol<lillg tllt' salllpll' Iwads, TIlt' bborntol'Y addl'l'SS 
also was litUIll[l('d Oil l'ndll'IlYl'lo[l(', l)l':I'ol'l' tlIP salllpling was staded. 
Ea('h Ili~hl the IIl1n1(' of til(' Stntl' and ('Ollllt", a lipId llumlwr. date, 
and 1'11I1;lo1l1 IlUm\)PI'S uS!'d to dt'tl'l'lllilll' tIll' I;oillts at whieh slunp]es 
wen' to bp taken, \\'('1'(' (,lIt(,I'('(1 on It set of l'1\\'(,lopes for each county 

3!!iUO!!Ii,..t~-- .!! 
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to be sampled the following day. ,Vhen the ca;\" ·wns stopped, to take 
a sample, three crop llIeter readings (left side wheat dial, Tight side 
wheat dial, total route milt'age dial) and the time of dtLy were re­
corded on the C1weloprs. The samplers were then ready to enter 
the field to make yltrions measnrements and dt'termillahons to be 
recorded on the envelopes. The time of day ·when the ear was 
started nfter tnking the sample was (LIso reconIE'c1. In addition to 
tIll' detailed info1'l11a60n recorded on eaeh enwlope, the crop 111eter 
readings at the bpginning und end of sampling ill each county were 
entererl on fL separate sheet. 'fhe sampling intE'l'val, numbl'l' of 
samples tu]wn, and any pl'rtinl'nt eoml11('nts rPlnting to t1lP sampling 
or to thE' wlH'at crop in the county Wl'l'P also siHrwn. The routes 
cO'"l'rl'd ill pHeh ('ounty ·wpre showll on a road mHp. This map amI 
the l'N'OI"d sl\Pl't ,ypm spnt to thE' lahoratol'Y nfh'l' sampling had 
bl'en compll'il'd in a county. TIll' fidel Cl't'\\" l"Ptainell eopies of the 
route map and n. county SUlllmary slwl'i. 

MAILING OF SA1\II'LES TO LAllOl\;\TORY 

Snmples werr maile(1 to tIll' laboratory usually byicl' cnell day. 
,,'hc1"(' fensiLk tlw lnrgt·J." towns on main railroad lines were Heleci.('d 
as points from which samp]('H were mililed. 

Sl'\'l'LEMENTAL SA)1PLES 

In a<ldition to tlw regular nwasurp(l SHlIlplps, nn cqual l1llmhel' of 
small SllPP h'll1l'lIt a I samples fl"Om othpl" fields ,\"l'I'l' takPn in lIHO to 
giye a. larger Humher of samples to be used to ('stimate thp distribu­
tion of whpa t· y!triP! i(ls. Su pplpl11entnl stun ph'S oft 11 is kind \\"PI'P llOt 

inkpl1 in In:)\). A SlIl)plelllC'lltal sHmplp incJll(lp(] a hnlHlflll of hpIl<ls 
l"lipppd froll1 two or 1l10l"e plants IIcar thc l'llgt, of a fh'hl. In obtnin­
ing these Hnrnplps it was lweeSSlu'y to elip IH':tlls from at lptlst two 
plants bpc:lllsl' a sample ~rrom only OIll' plallt\Y()l1ll1 gh'e misleading 
results ill em.;p two or lllorp YarietiPH (IlJix('(l) weI"(' gl"O\\"ing ill till' 
field. If 11ear Ill(' fip1cl st'lp(,(pll j'ur rpguhu' sampling, tllPl'c was 
:lllothpr w1wat fipld, it was Sflfllplell so that both tIl(' rq..J:ulnl' and sup­
p jPill l'1l tal Si1l11 pIes could be obtained at OIlP stop. Ot 11Pnr ise the 
supph'l1lpntal salllp]p was taken at: n. point lwt\Ycen two rpglllar salll­
pIing points. In yip\\, of the widrspl'eatl practice among wl1Pat 
farnH't"s (at leHstin Oklahoma and Kansas) of growing morp thnn 
(1)(' Yaripty of whent on tlll' samp flmll, it was hplil'wd that t11P 
procedure, ·wlH't"eby l"l'gular antI Supplplnental SalllplE's ,\"erp often­
tin1l's obtained during a single st op, would injet't hut littlp bias into 
thl' su ITp.\' e'"(,11 if the Cwo sam ph'S should lw taken from different 
fields on tllP Same farm. :Morp()"(,l", in many casps tIll' (,YO samples, 
bping obtainc(l on opposite sides of tIl(' road, ('ame from difi'E'rent 
farms. The person who l"l'turll('d to the car first aftl'r taking a 
regular sl\mplp, took the snpplpmental sample. ThuH, tlw picking 
up of an pxtm surnp]e for determining varipty actually took but 
little' additional Hnw. The supplenwntal samples ,\"pre pnt in small 
('11\'('lop('s which CHlTiP(1 t1w mlmp of t11P Rtntp amI ('ounty antl the 
Sllme serial Tllullbpr as the regular sample taken nearby. 

• 

• 

• 

• 
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AN OBJECTIVE METHOD OF-- SAlvIPLING WHEAT FIELDS 

'VHEAT ACHEAGE 

The wheat acreage that ,<yas metered and sampled included only 
that which the crew beEeved would be harvested. In 1940, however, 
the dceisioll as to whethl'r a field in western Kansas would be ha1"­
Yesteel was in some cases c1iflicult to make. In some instances the 
samplers would start: metering a field and then stop before coming 
to the end of it bt'cause the "second guess" \yas that it was too poor 
to llllrvest. Likewise, it was sOll1etjmt'~c; dt'cided to meter the laUer 
part of a .llt'lll aftp}" rejeetillg part of it. Some of this more or less 
hapbazarcllllt'asuring was (Jut' to the (TOP'S being better ill some parts 
of the Held t hall in otlil')' parts; although more of it was due to the 
fact thnt HOIllI' of the "'IH'ut appeared to be 011 the border line between 
that whkh would be lllll'\'l'sted anc11hnt which would not. ",\There it 
appell.n'd that H hnn't'stillg IlJacltinp 'would be pulled over only the 
good spots ill a field, tJI(' C'xiPllt of the metering included only those 
>'pots. 

FHONTAGE 

"Frontngp" of 'wllPnt was rpcorclecl on the crop meter when wheat 
for banes( appPlup(l in It jipId opposite the car and at a point about 
70 yards bpyoucl the sholllclt'r of the rOllcL. In other words, it \YHS 

'"rl'ad" on a li11e paraJlPl to the road and about 70 y~t1'ds in. Whea.t 
frontagp on both sides of the road was reeorded for use in preparing 
IH'I'pnge estil11Hlps whl'rl'as the frontage on the right side only was 
used to c1C'tl'1"llline 01(' J-ields to be sampled. It was felt that a front­
age linp '/0 yanls ill :1'1'0111 the road would be far enough in to reach 
fields bpyond lanes, garden patches, ptc., alld yet would be close 
Pl1ougl) so that nops eou1<l be easily identified. 

1n easp n 1'a ilrO:HI right-of-way \ms Ilea r, and parallel to, the 
salllpling rOlltp being tran'led, botll wheat frontage dials were en­
gagpd whpll t11('rp was ,,'lwnt frontagp on the sidp of the highway 
opposite thnt: Oil ",hidi' ill(' railroad ,,'as locatpc1. This seemed to be 
a [)pUP)" lH'Oepdll)'p than llny of nil' following aUpl'IlatiYes, sincl' 
,r]H'at frontage Oil each side of most roads tends to be about equal: 

!l. To n'('o)'d frOlltage of wheat beyond a right-nf-way \yould be 
1ikp1,V to illjP('L PlTors as II l'e~.;u1t of obstructl'([ view and increased 
di;;lancp to point "'hpI'P \\'ll('at' ,,'onld be "rond." 

h. To ellPek out the st I'i p as "no route," that is disengage the route 
dial lind st OJ) l'l'C'ol'ding \\'IIPa t i'),(lI1t age woulc1 be rat her Intstefu] in 
Itr<'as wlwl'P consitlpl':t ble highway and mill'oad mileages are located 
side by side. 

e. to igllo)'e the uereage beyond the railroad tracks in such i11­
stnnees 'wonld )'('srilt in tlJ(\ illdication of whpat acreage being biased 
do\\ llWHI'(1. 

If, while rpl'ol'dillg Ole frontage of a wheat field, the "frontage 
1ine" ('nt nc1'OS" a :f'arl1lstonc1, grove, ravine, patch of waste lanel, or 
anything othl')' t ha 11 whpnJ, the Iyhl'at: dial Ims disengaged until the 
"frontage line" again l'rn('h('(l wheal'. Total length of sampling 
1"0111('8 in (,:teh c01lnty was obtained hom the l'padings on the "free" 
dinl which could lw engaged and clispngaged indepel1dl'ntly of the 
otlwr dials on th(' nop l1IPtpr. It was kept engaged while traveling 
over a sampling r01lte and OWl1 clisengagpc1 when "back tracking" or 
doing any other driving while not slUnplil1g. 
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nOUTES •Selection of sampling routes in each county 'was made by the crew. 
TIll' routes covered It county in n. grid-like pattcrn insofar as per­
mitted hy available highways, time, and location of the county to be 
sampled next. This grid-like coverage was designed to give proper 
l"('presentation to the various soil and topographical sect.lOns within 
tll\, {"ounty. Such representatioll sN'mcd essential in sampling wheat 
yield nnd quality as well as wheat frontage for llS(, in estil1lating 
aen'age. The' total frontage in a county was proporUonal to total 
area to the extent that practical opel'llting considerations permitted. 

'''HEAT FIELD 

Any continuous arl'a of one variety of wheat having similar soil 
treatment WlUi cal1ed II wheat field. In case of strip cropping, the 
entire tracl' was t'onsic1ered as a field, provided the strips of 'wheat 
were all of the sallie vuriety, 

LABOHATOHY PROCEDlTHE • 

Tn ol'(lcr to conduct cktailt,cl analyses of the hencl l"umples, it was 
lIt'('t'",sllr,v' to pstahlish laboratories at cPl1tralizt'd ]loinh; to which 
the fit'lcl l1wn t'(!lllc/ send the .samplt's. For the lU3U slIrv0Y, two 
c\'ntral)abonttol'll'S WCI'\' cstablIshccl. On\' was set lip at :Manhattan, 
Kans., in coopl'l'ation with tile Depal'tll1cnt of Milling and HlP De~ 
partmcnt of Agronoll1Y oj' Kansas Statl' C'oll('!!(', This labol'Utory 
servt'd th(' t1l1'\'(' winter wheat Htat('s int'ludNI in thl; sUl'vey-Ok1:t­
homll, Kansa;:, and Nt'braslm. After slllllpling was eomi)ll'ted in 
t his area, a pOl·tion of the ('qu ipmcnt and persollJlt'1 was 11l0V(,c/ to 
Fargo, N. Dak., uncleI' the direction of J. E. Pallesl'll, who wns in 
eha rge of tlH' lauoratol'Y work. At Fn.rgo, a. set'oncl laboratory was 
set Up in COO1)('1':1 tion with the. Departments of Milling and Agl'(illOJllV 
of till' NOI,th Dakota AgriclIltural College, This laboratory made 
the Ilnalysis of the spring wheat samples fr0111 North Dakota', South 
Dakola, and wt'stern l\Iillnesota. As the lU,W survey was confined 
to till' two willter wheat Stah's-Kansas and Okbhoma-the olle 
laboratory at Manhlttt:m was adt'quate to handle all samples. • 

The heacl sample.s were obtainecl ('wic'e daily from the post office 
by one of the labol'atory personnel. It was quite important that 
tht' Slllllpll's hp l'P1110\'NI from till' bags as soon as possible, since 
son1(' ,Wl'(' t akpll nndt'l' dalllp fip lcl conditiolls and the tight mail 
bags n/l'()J'(IC'Ci thr sanlplC'H little oPPcll'tnnit·y for drying out in transit. 

{TpOll 1l1'l'h'al at (he labOl'atory, till' envelopes ('ontni1lll1g the samplcs 
wen' opPlled !lnd al',."anged by countit'';. ThuR tlw wht'at samples COlll<1 
dry readily and wcre handy fo], analysis when the laboratory Cl'ew 
WtlR reft<ly' fo], them. The ill'xt openitiotl consisted of the co'lmtin<' 
unc1l11easilring of IH'ads. In the 1!Ja!) SIII'Vt'y all samples wpre countea 
unel lIleaslllwl for length of hcnd. B('cuuse a laJ'gt'r volume of sam­
ples was handll'cl in Oklahoma, and Kansas in 11)40, it was neccsstu'y 
t·o limit the ('onnting and ll1ellSl1l'Pll1ellt of heads to the ('ven llllmbt'l'e(:1 
fields in most ('ollnLiC's. OtherwiHe, it would not have been possible 
to maintain timeliness of the releases. One.laboratory assistant did 
most of the couuting Ilnd measuring. The number and length of 
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hCllds wen' l't'l'ordcd on the envelope which had contained tlw sltl1lpks. 
After till')' were counted llud lYlCllsUlWl, the IH'ad Rllltlpil's wcre iden­

tified ItS io variety by two gntduate agronomists. If tillW permitte:l, 
(,Heh agronomist identified the samples independently of tlw other allel 
thC11 l'(mlpat'ed re~"illits. If di~;agreement oceUlTNl. tIw questionable 
salllpies \\"cre tak('11 to lllClIllwrs of tlll' agronomy dpfHlrtllH'llt and 
('11l'dn~'d for varipty. The ciisagrel'IlH'llts were 1'('lati\'('ly illfr('qul'nt~ 
howe\"('1', and o('eurrccl II\m;tly with samples of mixed Whl'llt which 
wcn' fY!"Olll)('d togctlH']" in tilt' reports. 

Neti, till' lH'ad Hllmples \\"t']"C ,veigiH'c1 OJI a largc pall grain balance, 
til(' wl'igllt lwing !"econkd OIl tilt' Stllllpll" l'll\,e!OjlC. Ancr \wighing, 
tht' samples wert' stackl'd to await thpi!" tllm to be' ihrl'she(L The 
gt'ain was thrcsh{'(1 ill a sllmll head thresher built by the Agrieul­
tuml Eugim'erilw l>l'partull'ut of KansltS State College. III addi­
tion to l"ulllling nle Iwads through the t hresIll'l', it was Ilpet'S$ll',Y to 
\,-inuo\\' the elltl.fr frolll tilt' gmill by "pauning" the' Illixp([ chai\' and 
grain bpfol'l' all oIt-('LI'i(' :fall. The l'I<'HJll'd graill was tlll'll \\,pjgllt:>d 
(lnd lllu('l'd in sllIall fHLfll'1" bags and lalll'led to show State, COUJlty, 
Jit'ld Ilulllb!'r, Slllllpl(, lIUllli>Pl', and wpighl of gmill. 

"Tpight per kprtll' I wus obtaill('d by taking l w() :>OO-k('I"II(,1 ('ounts 
011 paeil gmin Silltlille. 'I'll(' two groups of kl'I'I1l'ls wpn- ('aeh w('ighl'd 
on thl' torsiull lmlanep us(,d 1'01" obtaining til(' i('st "'eight of salllpies. 
'I'll(' kl'1"I1l'l eoullt(-r us(-d was dl'signpd by VI'. H ..H. Laudt', Dl'pal't­
Illl'llt of Agl'OnOlllY, Kan::-:as Stall' ('0 II l'gt'. TIll' pl'in('ipal f('alun' 
of til(' ('ounter is Il umss plate with ;;O() kl'J'IH'I-si%p hole-s. Thl' brass 
plat!' is supportl'd Oil a glass plat(' llnd('l' ",hleh all ell'etl"ie light is 
located. A. qUlllltity of graill was plal'('d on tlH' brass plat(' alld as 
the surplus grain was bl"ushl'd oJt a kl'l'nel was Idt in pach holl'. 
Then the glass plate WIlS pl! 11l'([ a WHy "l't'OIlI 1)(,1H'a.th til(' gl"a j It. nlld 
the ;;00 kemels were }Jl'I'llliUNl to How illto a "noz",ll' Jlltll" at tIl(' reUl" 
of thl' (,Ollllter. 

Tht' lH'xt opN"ation WitS to lll('USlIl."l' the (Pst \\'('ight of the snmple. 
TIll' Slllllll siz(' of tIll' SHlllpll's made' it JlPccssary io lise a micl'o lll('tho<l 
of cil'tpl"ltlinillg tl'sl: \wight. A 1(j ('e. Salllpll' of wheat was ,,-piglw<1, 
till' w(\ight ill gmllls !.)pillg ('oll\'cl'll,d to jloullds PPl' buslll'l th!"ough 
til(' USP of a constant ('on\'prsion indoL'. The l"('Iiabilitv of the miel'O 
llH't hod wi" 1J(' d is(,llSSpd latPl'. The agmllolll ist w hI; analyz('d the 
s:unpll' 1"01' tt'st \\'l'ight also estilllatcd til(' ehlll"aelpl' of the Slllllpit', 
im1it'ltting the propot"t ion of clade hard, yitrl'olts 1\:('l'llels. Tit is 
eOlllplett'd t1U\ OIWl'Iltiolls 1)(,l'fol'ltlPti on tlw salllple U(,j'OI't' it WlIS 

(uk(,11 to t Iw lllillillg labol'HtOl'}'tot' fUl'tlwr analysis. .A Sl'P:ll'Utp 
millll'ogl'llpJwcl 1'orm shp('t was PI'l-p:u'pd on which tlll' JuboratOl',Y 
and lil'id data 1'01" ('a('h field WPI'P t·('(,Ol'd('(1. 

1.11 tile milling labot'nto!"'y ('ae\t slllllpII' WitS nnalyzNl ror moisturll 
contpnt, by till' lise of II Tag-Hl'P1Wllfii all moist Ul'\' llll'tCl' accordillg 
to il1s!t'uctiollS isslIl'd by till' D('IHlI-tnJ('llt of Agl'ieulturc (3). 
Headillgs frolll til(' lllPt('t.' W('I"(' ('olln'l,twl to nJOistUl'p cont(>nt ill 
pe'l,'cent by tht, Wit' of tilt' 1lI0istlll'P tailll'H ill t lw sume handbook. 

Next the santph-s 'WI'!' ground ill a HoIllU'( ('oll'pt' lllill e<Juipflcd with 
~peciltl whelll bun's. In thl' grinding PI'o('l'ciul't', part of each sltmplc 
WIlS rUll tltl'{)u<Yh the mill Hnit to ell-lin the gl'imkl'. This portion was 
thell d i~('a rciP(f alld t.Il(' 1'('lludllcil'r () f till' Slllll PIe WtlS sa\'l,d for 1>l'ot£'il1 
analysis. Cl'udp proteill Was dclt'l'lllill('d by a lllod.itilld Kjt'Jduhl­
Gunning-Arnold mcthud. 

http:1)(,1H'a.th
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After the protein content, "uriety, pi c" had u(>('11 del ('1'111 illPd and 
l'ecoi'ded for each 'Held, the datil w-C'i'(' J'('adv to be SlIllllIIlll'izl'd and 
prepnt'pd liS a pn's!::: l'e,lcas(', ' 

PUBLICATION OF INFOI\;\lATION 

Til(' 19:39 and IH·la suryeys \','(,I'e conducted with the (hml obj('ctives 
of supplying' fUl'l1IPl'S il.nd till' ~rain trade with ",Iwat quality illfol'llla­
tiol1 as \\'('11 as (,olltil1l1in~ thl' n'sclll'ch phase of tilt' Pl'ojPct. Thpl'l'­
fot'e, it was I1N'('sSal',Y to adopt Illl'ltllS ,,'het'pby tlil' SlU'\,('Y infol'lIIlltioll 
lltl qunlity could be ('ul'I'Plltly I'ph~lIsecl 10 thl' publit', In IfJ;\H, only 
tlH' "flash" t)'lw of 1'('POl't was iSSlIl'd, The 12 fln"h rpl)()l'(" that \\'('1'(' 

rplpuspt\ uPt\\'P(,1I .THIll' 17 and AU~llSt 17 of that yl'lll' I'l'POl'tt't! <[Halit." 
by gI'OUP" of 10 to :W l'onl iguous ('ollntips pnell. As BOO II as the lah­
mat Ol'.\' llllalysis wus ('ompIl'I l'(\ i'ol' Slit' h II groll]l 0 I' (,Olill tips, t11(' 
11l('!tIlS and fl'pqul'll(,y disU'ibuliOllS of tll(' \'arious quality itPlIlS \\'Pl'(, 
('ompulNL TlwlI It SlllllnllUT of ilwsp data '\'as pI'PpnJ'P(1 ill tl\(' fOl'tll 
of a flash l'pit'asl' whil'h also ill('lud(,tI illtPl'pl'Ptatin' l'OlllllH'lltS anti 
a I'l'P0l't of additiollal oils('l'\'ations lllatll' by t lIP lipid ('I'(,\\'S. 

AftPl' th~' ,'pll'lIst' \l'lIS \\Tittl'n, it was 1'1Ishpd to a lipId oflil'p of tin' 
AgL'jl'UltUI'aI }1;ll'lu,till~ SPITi('p for millll'ographillg- alld Illuilillg-, 
The I'pll'lIsPs for til(' ",illiN' whpat /'4tatps ill W:lll \\'Pl't,IUllldlpd tltl'ough 
till' Kallsas ('it\'. Mo...MlU'kPl X(·\\,s Oflil'l' lI11tlt'l.' tilt' dil't'l'lioll 'of 
Don E. Ro~l'I':;, 'Local Rl'pl'Pspnf at i\'('. TIll' "pring wllPa t 1'l'[lOl'ts for 
IDaH W('I'P rl'll'aspd fmlll tht' MilllH'apolis olliet'. by ,,~. R Kupllll, 
Lo('al HpIH'PSl'lltati\'p. Thps(' tWI) ollil'PS distl'iiJutpcl tIl(' I'PPOl't" to 
thpil' 0\\'11 mailing- lists which ('ollsist l'hit'f1.\' of mills allc! ('IL'\'alol's, 
fa l'llll'I'S. llP\\'sp:q)('rs. ba 11 ks, allll agL'il'u It II I'll I t't[ 1I ipllH'1I t dpulpl'S, All 
('xalllpll' of al\l:\H I'l'h'as(' is sho\l'n ill tlil' apJlt'lltlix (l'xhil)it 1). 

III ID·l(l. {!Ill' o\)jPl'li\'(' \l'as to lll'IllOllstmlp fUl'tlwl' lIlt' tYJll' llllCI 
alllOullt of infol'matioll that could Ill' ol>lailll'd fl'Olll tlw prphlllTI'S( 
",Iwat Slll'\'P\, alld l'pll'ast'tI ('UI'I'Pllt h', Thl'l'l'fon', !,p\'pntl C'htlll!!l':' '\'('I'P 
Ilradt' ill I Ill" ('OIltPnt. fl'l'qUl'IH'Y. allil dislrihut iOIl of tht' f1ash'l'plpasps, 
III l'l'l.!tu'li (0 (·ollll'lIt. tlH' 1I111Ullt'1' of salllph's talwll 1)('1' ('ollnty ill In·iIl 
was l'ollsidl'l'pd u.d!'qllatl' 10 ju:'tify til(' 1'l'I(,Hs(' of infol'nmtiol\ on a 
('oun!\, ba"is. It was ont ('Onsit!Pl'ptl lH'('PS--al'\' to wait until tIlt' 
Halllpil'!-' front a p-l'llllP of 10 01' 1;) cOlwtips IIH<l jw('n nlHih'd in an I 
analyzpd lwfol'l' a I'PPOl'l ('ollid bt' Ill'ppal'pc! and rl'l('a~t'(1. Ill~l('ad, it 
\\'a;; t!t()u~ht that data by ('olllltil's ('OlrJd Ill' l'l'il';Ispd morp frl'qtlt'ntly 
with :f'P\\"l'1' C'Olllllil's J't'IH)l'lpd ill ('aeh I'plt'nsl' Ihall was po;-:siblp Ulltll'l' 
IIll' ]>l'Ol'('(lIU'P -follo\\'t'd .in l!l:W, 

Fourt ('pll flash I'PPOl't" \\'('1'(' l'plt'as('(l i.1I W·W twtwPPll .r11m' 13 I.llHl 

.rIlly Iii fol', til(' two Stat ('s, Kansas llnd OkIah Ol11n., Thp n\'prap-p 
II III 011 III of 111Il(> bp( \\'('I'll till' datp til(' salllpl('was tl.kl'llill till' fiplel 
and tIll' tlatp till' illfol'111alion WIIS l'plpllSl'd ill III ill Il'Op-I'aplwd. fOl'lll 
\\'ns (\.4 days in Kansas in H)·H) , II wO\lld hn \'(' Ill'l'n po"siiJ\P 10 rp(ltH'(' 
this l)(ll'iod if Ips::; (imp ill thp la!Jol'aIOl',\' had hppll S[lt'llt in obtnininp­
dalll ior l'Pspal'('h, AI nil parly s(a~(' of tIll' SUl'I·P,\'. hmn'n'l'. i( is quilt' 
illlpOl'lant to oiJtuin 1lt'('('Ssal'Y datn 10 s(ml.\' tlll' ;;alllpling- ('1'1'01'" of til(' 
11H':Lns I'P!t'HSpd to till' Pllblic. !lnd to illn'st i~atl' allo(,lltioll ]lroblt'llls. 
Au px:tlllpl(' of II 19-10 (lash l'l'pOl't i;; showll in tll(' ap]>l'lIdix (C'x­
hibit 2). 

1'11(' flash l'('pol'lH Wl'l'l' l'il'l'uilltpd mol'l' (,x(pll;;h'l'l~' in l!IIO than in 

• 

. 


• ; 

• 

19;~H. Ju Il(lditioll 10 till' cireulat ion /!i\'Pll t)\('111 uy till' ~Ittl'kt't News 

• 



•• 
AN OB,JEC'l'lVE ME'l'HOD OF SAMPLL.'\'G WHEAT FIELDS 15 

SptTi('(', the 19-1:0 n'pOI'ts WCt'(' ulso J'ekased by til(' AgTiculttlral Mllr­
k('ting SetTice through thp offi('('s of the Agricultlll'u I Stati::;tieiuns 
for Oklahoma and Kansas. Till' r('ports relating to the Oklahoma 
wheat CI'OP W('I'e ftll'llishecl to a list composed of about' 3,400 names 
whcl'pas thosp for Kamms wpte SPilt to a list of about 8,500 lHunps, 
In(,!udpd in ttl(' list!:; WCl'e substantial numbl'l'S of Ill'wspapcl's, radio 
broadcasting staJiom;, trade joul'l\als, cxtension workers, and county 
agpnts, Thus, tIl(' tin1('ly in:fOl'ulIItioll cOlltain('c1 in the reports was 
<[uickly diss('minnted (0 t lIP g('nel'ul public by Pl'l'SS lllld radio facil­
it it'!:;, Also ill('ludl'c1 in the lists of BaHleS to which the reports "'ere 
::it'llt direct "'PI'P farlllPI'B, OIWt'ators of mills and eI('\'utol'S, bunkers, 
and otliPt' int(,I'('stl'd 1l{'l'SOIlS who rpquestcd tbpll1. 

• 

In addition to till' flush reports, Stah' BlIlllll1aril'S wcre iBsuNI nt the 
('ol111>let ion of f:lllllpling in Oklahoma and Kansas in 19-1:0, Through 
the eoopl'ratioll of til(' Agri('ultUl'lll Htatistieian i'or Kansa!', Rtate 
::iull\lIlar,Y l't'l)(ll'!!' :I'm' j 11l' t\\'o StatN, W('I'e eompilpd und rclenspd to 
prt'H'lIt a ('ombilll'd nl'('Ount of the SUl'v(')' results in eaeh Hta!c. 
Tahh'swl'I'P ('OIlSt l'lH't <'d to f>how n1l'ans bv countv and district and 
!.!I'aphs and lIlUpS wprp IIB!'tl to dPlinpat(' furtlwl' 'Ult' quality of thl' 
sPllson's ",hpl! t el'O]> as d isclosl'd by tilt' SUl'wy. Th(' Ka IIBas Slllllll1ary 
is [,p[lrodu('l'd ill til(' appPlldix (exhibit 3), .A.ttpution is eallpcl to 
t lIP Ill:lJl::i that show thr dist riet und Statl' fn'qlH'l1t'~' distributions 
of pI'otpill alld (psi ,wight. Th('se :l'1'l'qllCl1('il's haY(' bppn {]rsiglH'd to 
indieall' till' quantil,\' of wlIPnt that pxhibits 11 Bpeeific quality ('huru('­
(prist ie in (':tell distri(,t. In other wOl'ds, tIll' total :ll'(>1t of all hi8to­
!!l'nlll::i in tIl(' Hlntt' l'ppl'l's{'nts total Pl'Odllctioll, and til(' totnl lll'pn 
of II di::itl'i('! histogl'lllll I'PPI'{,S{,lltS the l'('l:ttin' pl'Odu('tion in that <1i!'­
Irid a::i a propo!'t ion of thp Statl' ]ll'ocludion, Tllll!', tIl(> tOlal pl'O­
dll('(ion of wh!'at :for til(' Stall' is cataloglH'(! by quality within ('aeh
dist ri('L 

EF'FICrENCY OF THE SAi\IPLE 

• 
In ('\'ullln/ing tI1(' SU(,{'psB with ,,-hich a Balllplillg illYl'!'tigation has 

h(,pn eOIHlul'lpd, two illllHll'tnllL qupstions lH'('d to bp nnsw('I'ecl. ll'irst, 
how e()uld t IH' sampling han' lwen l'onduetpd in onll'I' to ppl'lllit Illl 
pst imatl' of gl'l'al PI' IH'P(,lsiolli Hel'l' eonsidl'rat \on l'l'sts pnlirely with 
(Ill' s(al i~ti{'al pfli('iPIH'Y of till' !'llIllplpo Bill a s('('ollll alld IllOI'l' usdlll 
l'ntiualion lll'l'ds 10 br madl' ill IpI'llIs of ('os!. This !,p{'onel 11ppl'Olleli 
1'('qtt i1'(1s tl n {'st illlail' of ill!' m:tllllPI.' in "'h ieh IIi(' tot al :fullds eou i<l 
hnvl' h{'l'll ullo('atp(] in or'dl'l' to hun' olltainl'd a muxilHunl amount of 
irrforlll:l( ion fol' (':teit dollar Slll·llt. J)ptaill'd Rlut ist ieal lIllalysis of 
llw 11I'pitun'l'>'t \\'11p:l.1 Slll'\°l'.r~ lIa~ pro\'itlpd infol'mation upon' whi('h 
tIll' sll.lllplill!! plTi('iPIH'Y ('ould bt' ap]lrallied i'I'OIlI both the statistical 
and ('ost vi('lI"poillts, 

ST:\TI~TICAL EFFICIE~CY 

liTIL\TI 1'1CATION 

In sampling n h('tPI'()~l'llp()lIS population, tlip p:LI(pl'll of nU'iRbility 
is ;':OIlH't ill1l'!' sUl'h [hat thI' ]lo]lula( ion ('an bp sub<1i\Oillpd into Illore 
hO!llo!!enl'oll!' gl'OU]l:-., Tid" slIhdh-isioll of II population :£01' sumpling 
]llll'l)()SPS is (,OllllIlOIlI,r (':111<·<1 s(l'Iltifi{'ntioll. III obtaining a mu<lOlll 

slunpll' t'I'OIlI a stl'Htili('d [lo]lula.tioll, It sqlal'ate l':llltiOUl sample is 

• 
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taken in eneh ~trntum, rather than It single random sample over the 
entire pOI,ulntion as is done in unstratified sampling, The estimate 
of the lUetlll fol' the entire population is made by weighting the mean 
P('I' stratum by tll(' totaillumber of units in each stratum, The gain 
iu pn'('isiol1 that ('tin be obtained through stratification depends 
ehidl,r UP()11 til(' difl't'\'('n('es Ilmong strata, Ilw pn'('iHioll of tlU' esti­
mutes of t Ill' weights pCI' stmtum (\\'}wn the weights Ill'C not definitely 
known), llml (lit' distribution of the HalTlple among strata, 

PJ'P"ious nIN'J'\'a t ions indica tt'd t ha t tllP ac!'eage. yield. and pro­
tpin ('ontt'nl of wheat diffc(' among (,1'Op reporting districts,S Therc­
fon·. tilt' sample waH stl'lltifkc1 by distTiets in ordcl' to takp ad\'Hntngp 
of infol'lllat ion at ham!. From th(' I'csults of It strat ifip(\ sample~ 
\ IH' !lllalysis oi' \'lll'innl't' tt'l'hniqup pcrmits us to l'Htinmte thc salll­
liling "nriallt'P of til\' mean of 11I1 IInst mtiflpd samplp distributed at 
I'll ndolll ()\'P!' till' \\"11011' ~t :tlP (,2), By ('OI11pnrillg this ,'u.riallcc with 
th\" ('ol'l'P::'rHJIltiillg YHI'illn('p fol' tllp mean of tilp stmtifiecl sanlpll' 
whidl \\'IIS !letuHlly tn\.:PIl, t1I(' inel'l'asp ill preeisioll dll(' to stl'llt ifiea­
tioll ilia \' be ('st imatt'tl. 

':\1'1(,1: obtniniug llH'an sqlllU'('S Jot' both thp stmtifiP(l and I'nJl(lolll 
salllpil'. tIl(' pl'l'('plltag~' of gain in in I'm'mat-ion dll(' to stmtificution of 
till' slllllpll' is (':Lit'ulnll'd liS :follo\\'s: 

P(,l'('('nt ('Ilin=lO{ltT',r - 8 IIr) IIV ~ 

wh('('p rr~~P~lill1nt('d \'lIl'i:lII('(' of I1IPIUIS for a. nonstratifipc1 !'mmplt'; 
J',.~ Y:lriall('p of thl' \\,pigittPcl 1II{,:ln of a stmtiflpcl sumph" 

nssllluillg \\'('igh!s an' ac('um(t', 

;\t this stagl' of' (11l' IInalysis it is nssulIIPd thaI tll!' weights aI'(' ('sti­
llIatpd without t'rrol'. Tablt':2 shows till' ~ail1s due· to stmtification 
by ('('OP I'l'port i ng distTi\'ls in Hlan IIlId Hl40: 

'1'.\B1.~: !2.- l'('r('(II/II[/! of [Jllill ill ill/IJ/'II/(Ilioll (lll(' /0 s/rn!i/it'ulioll li!l ('ro)) 
1"',JlJl'fillf! "is'ricl,~, U8SlUllill{1 110 ('rror ill '1('('i[!"f,~ 1 

1~___Y~i(:--'I_d~__I___p_l'(,Jt_(,_il_l__'I__T_eS_(_\.,..\,_l'_ig_h_t_ 
Htate 

! 1!l3!.! j 1!l·1 0 I l!l:3!l 1040 103!.! HHQ 

\ . -----~ ---~-!--

!),'rrfll/ 1'('rcl'n/ 1'('1'(,(,111 PCl'crnt /" rent! PcrCl'1l1 
Okluilolll/l 7i), (J l. :1 :l:l, i) IL I 10, 7 22,8 
KllnSlw_ 1\1. \l 27. 5 I n,7 G,8 -- n, R -4,0 

I i 
,~ ,,- 7 ~Xpbrnsktl_ . 20, i) , .. _--- ~I 
-.2 -I, .. ---- .. -

HOlll It J)akollL. 2.';. ·1 n. (j 
~------ - 11. 2 -------­

-.2 I'~-----~J G, I r-----· -, GXorth Dakot a - -- ,------- I ----"'--­'I 
--~---~-- --~-~-----

!fX,i!',-!',1 I \' . I
1 .Pt'rre-nt ~lltn --~.,,>- -\ "";---' w wn' r = ()...tllnntt~( ,"urhm(,(1 uf IJlt'nns for tl llonstrutlOed st\tl1plc; 

,p. J;::. vnrbm'l' of Wt'l'.'hh·d lHflnn. 

'(e"" tll(' I"Ii'I""" "I' ~1"i1l1l'yill~ dllin furnlshl'tt hy ('rop l'('jlOrll'rH thl' ,\grlcu(turlll
i\litrhptil\~ Hpl'\-kt, hUA tlh-hlp!! (lat"la Htilt.P into g-roups of ('o\1l1tltlR wlliell l;rp known us CI'Op~
"('pH.'lIlI)': dlslrh'ls, ("igul'l's I (0 X, ill<'h'Hlvl', Mhow tile uUtlill~~ uf crop I'l'Jlortlll{; ulstricts 
11\ lilt' :\(,,1,'8 Int'lu.'NI In til(' III'cll,uI csl wlle(lt HUI'I'~yH, 

• 
. 

• 

• 
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It can be s~'en from table 2, assuming that thl'l'l' nre no ('[Tors 
in weights uSNI to eOlllbinc district Il1NtnS into II Statel:'stilllnt(>. that 
for yield a gain would likely r~'sult i['oll\ distrid stratifiention in 
ull Statl:':' sampled in luaD eXl'l\pt Sorth Dakobl. The tabll', howl-Tel'. 
inelien,tes that ill both l!:l:Hl lllld lll-!O tIl(' nctual distl'ibution of tilt' 
sllmpl(, was such t hat in SOllll' eases JOBSt'S rat hl'r than gtlin;< o('('lIlTl'(1 
fl'om ::;tratinelltioll, This loss in ('tlicil'l\('v dul' to stmtifieation will 
be llisl'ussed 1l10rp fulh' latel'. • 

Al'ttmlly. tIll' \wights t'lllployt'<i ill thp (,Ol1Jputillg of a ~tatl' ('sti­
11111t(' were subject to errol', Therefore. till' Hctual gaills due to 
stt'ntifkatiou \\'('l'e l'\'PlI Ips;; than the pn\\'ious paragraph in<iientt's. 
It is l1t'el'SSlll'Y now to (,OllljlUtl' Illlotlwl' nlriallt'l' oj' weighted lll(,lln 
yield allowing fOl' ('ITorS in wl'ights. TIlt' approxillltLtp incrPllse 
til \'tlrian('p of !l wpighhle! nH~lLll tlup to (,!TOl'S inwpights ha::: been 
l'tdl'lIhttpd us folloW'l; (J) : 

\\"h(,I'(' 	.~ is the Ill('tlll of the ith stmtlllll, 
,/.... is tltp wpight(,d Jll('llll; 
II" iti tIll' weigllt (Ilcrpage ill this elltie) ; 
r u i is tlw ytlriancp of /I',. 

III Itpplyillg thi;; :formula, it was llPCE':::Stlry to calculate til(' ;;tllllpling 
PITor of tlH' ('stinmtl' oJ tlIP tH'l'('llgt' of wllPtlt ill pneb lli:;tri('t. The 
wlwat IllTl'llgP usl'd for wpighting lllU'PO!'('S WIl:; PStillHltpd frolll CI"Op 
Illl'tpr l'l'('ord::; by USilW tIll' Jollowilw fOl"!lIltla:•. 	 t'" r-. 

'I'll(' slllllpling error of IIIP rutio of wlH'tlt milpugp to route mill'llge 
WlIS ('stillllllpd frolll Ill\' l'rop llll'tpr J'l·(·Ol'lls. ThpI'P Ill'P :"Ollll' oujel'­
t iOlls to this Ill'()('pdu I'P "i n('p t hl' )'outl' followt'd was not sll'iet Iy 
II "I'lIlldoUl" ()Ill'. but it tlppl'arl'tl to bp thl' Illost :--tttisfnetol'Y lIIpl1\O({ 
antilllb]£', 'flip Iwn'Pllt gainti dul' to slrati(i('utioll. as:-ullling 110 

l'lTor in wpigltls and adjustl'd for errors in \\"('ights LIllI' to Stllllplillg 
nU'illtion, UI'P showll in table :3. 

Tublp :\ illdic'HIl'S tlllLt tlH' PITOrs ill \\"l·ights rl'SI!Itpt! ill tl lllllrkNL 
rpdul'tioll in tIll' jlpn'('llt of gllin (lu(' to di-;tril't sirtuifit'atioll. Thl' 
tubll' dol''; not: Pl'l'S('Ut II s(nlllg argullH'llt ill fa \"tJl' of llist!'ict stmt i­
fi('atioll, in \'il'\\, of tlIP lwgatin' gn.ins llud tlIP illt'l'PllSP in Yllrittbility 
of tlIP \\"I'iglltptl lllP1WS dul' to ('n'lll'S in \\"pights. Af(pr admitting 
that till' distriuution of thl' stUllI'll' did lIot IWl"IlIit full adnllltagl' of 
"tl'atilicHtioll. ('(lllsidl'l'Iltioll should bl' gin'll to til(' ,;aluph' distri ­
butioll which is !ll'('(,StiIU',Y in OI'tlpl' to take adnultnge of 1)0';';11>Il' <rains.(. , 	 ,..,thr'(Hlgh SII'a(lH"atloll, 

'l tn C'o('hruJI·s rorllltllH H' ('t nPIHllLrs ill ph1(>(\ of "u·{'· tHWtl III'rI1 'rhr- fot"lnula npplit'a
('v"n tlllllll:1I th•• wI'l/:lrts 1181'11 ((lilY nllt Ill' ('HtIUlll!l'N or the tollli uUUlIIl'r or slllllpllng
units 111 '·II<'l. HU"IIt11I11. II' lh,'y un~ "stllllllll'd IlIlIclleudcutiy. 
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~rAnLE B.-Percellt(/ge at gain in intarnw.tian dll(, to stra.tif/c'uUon /)/1 crall 1'('1lOrt­
'illg districts, (1) (ls811-'1I/,illg no error in 1oei[lhts (l,lHl (2) (lcljll.~t('d for error j,n 
weights (llle to .wlllplilly 'vnrin!iol/, 

Yn:r.Il 
~----- -'-,-~----------

No prror ill 1 \\'('il!;hts ! With (,ITor ill2 weights 
I 

State 
i 

19·10
_1_9_39__ j__l_9~_0_.l __19_3_\l_, 

Purl'llt P~/'('rl!l ! Percent Prrt'('n/
OklnhotlUl _ _ __ 75, 0 - 1. 3 _.J. ?_ --.27. I _ _ _ _ _ _ ?r 

,Knllsas_ _ _'" ., •• ' _ J\l.9 27.5 1. :~ -J7. R 
:\'ebmskn_____ •. 20. ii ! 

15.0 
l:'outh Dnkotll. _.,_ . __ _ 28. 4 9. ·1 
Xorth Dllkotll____ .,. ___ ,, ___ . -.2 -.9 

PllOTEl::> 

(~klllh()l1In _________ .. _ ,, ___ .'.1----;3. ii--I-----;1. I 1.4 
h.tUlSIIS ___________________ ._.' -!).7 G. R 29.0
XebrusklL _____ ,, _____ .. _.___ .. 2 1_________ _ -3. R 
SouthDllkoln.,. _____________ 1 -Ii. Ii ,--- "'-' , --10. ·1 
X orth Dnkotll__ .. ___ . _ _ __ . _ _ _ _. 1i• .1. ,_________ . -10.7 

'l'I';wr \\'I~IGIIT 

(!klnhomu ____ ------- _------ __ I 10. 7 I 22. R 0.0 -.1. 0Ihn!'.3n."_______ --- -- --- ___ -" ___ -9. R i -4.0 -IR 1 -30.0 
Xl'brnskIL ... ___ ..• ________ __ 27,7 i_________ _ -17.!l ~ ________ _ 
:-;5"lIth nllkotll __ " _____________ " 'J j-11.-: 1---- -----, -2ii.7.
.'\orth Dnkotll_______________ __ -. b • _____ .. , -G.8 

1 
-~----------

I PI'n'NIL glliu= 100 (t ',- t -.l/l'" n11(1
, PI'recut gniu~ 100 (1',- t '.- l)i( t ',+1) 
whl'n, VI" -=l'sthntltl~tI \'UrfUlWtl I)r 1l11'flIlS fflr It Ilnnstnltitlpil snmpl(1;

l',=:- n\rinllt'l~ of tilt' w\'h.~hh'd IIH'nn nSSLllllill~ wciJ.!ht!; U('('urult1 ; 

1 l=l[ncrcusLI in \-nriUIl('l' or wl'l~htl'(ll1lt'llIl tim,' to errors 111 Wt'ighL<;. 

EFFICIENCY OF D1STHlBllTiON 

In a stmtifiNl sllmph~ !lIP most ('!licil'lll llistl'ii>utioll (fl'om thl' 
statisti('ul stamlpoillt) is tllat ill whirh the 1l111llbpI' of stll1lples takpll 
J>N' stmtum is Pl.'opOI'tional to tlw pl'OdUl~t of weight for tll(' stratum 
and till' standard dp\'iat ion. As the }ll'phaITl'st ~mlll]llp was not 
(listrilmteel ;LC'('ol'din,g to tIw optillllllll C'l'itl'I'ia, it is desirable nO'\\' to 
inwsti,gatn the nC'lunl distl'ibution 01' till' sHmpl(', as it appl'oximate~ 
the optimum. If opt~ll1UIll distributioll of tlw salllple is tlssunwtL 
the YH.rilUlcc of meal! YIP]d ('an bp ('alt'ulatt'd as follows: 

l' - 1 (~~(c:():
o-N (~;Wlr 

where T'u=YnrilulC'e of: W'ci,ghted mean with optimum c1istL'ibu(-ioll of 
sllmplc; 

N=the number of salllples taken .in the State; 
'U'(= till' \\'~'ight l>l'I' stTalum; 
eJ'i = tbe StlUllll'd deviation pCI' stratum, 

• 

., 

• 


• 


• 
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• In applying this fOl.'ll1ltlll, the. vn.lues of Wi uncl rTj found in the 
sllmple WE're assumed to b(' the true population ,,!dues, The optimum 
me.an squares W(,I'p enklllntecl and C'Olnparl'cl with the melll1 square 
of It random sllmpll' to eva luutp gn i ns po!-'sible tlll'ough district strati­
fkation, provided tIll' smupll' wpre distributed in the optimum mall­
n(>l' gi,'ell above. Table 4 shows theH~ gRins, which provide an upper 
limit to (hI' gains attainable by district stl'atifi('atioll. It will be 
Ilotpd frolll the tnblp that all the gains from stmtifkation arc posi­
tin' whl'n til(' Slllllpll' is dish·il.llIt<·cl among the st nlta ill optimum 
proportions. 

1'.,\111,],; 4.~ PI'J'('I'lIlaf/I' of {lain ill 'illto/'ll/alion ellle to IltmlifiCll/ion I'll crop "('IHJrt­
ill {I l/is/ric/I!, (/S,~l1l1/illf/ Ihe ,~(/III.J11e 'i,~ lli.~trill/l/('II lllIlOlI!1 ,~/"/I"(I. in op/ill/l1l11 
pro/wl'lions 1 

Yield Test weight 

'-~--"----I---~----I'--~----

1939 Il04~ ,1'1391._].9__,1(_1_1._]_93_9_1_1_9_40_

• ----·----1 
Percelll I PercI'nt i Percell I Pacrnt: Percellt I Percl'ntOklahollUl ___ . ______ _ 

82. 3 ](i. fi 1 44. 0 I' 30. I Hi. 3' 33. 8 
l\umms _ 
Xl'bl'llsk'L ~g: ~ ---7()~~-1' 2~: (\ __ ~~~~_ ~~: i ____ ~~~~ 
HOlllh Dakota 49. 8 _. ___ . " ].I. (j • • _ __ __ _ 10. 3 _______ _ 
Xorth Dakotu 

.,-_G.•._~4. ~.~~~ l__<~1.~j ---~ ~ ___~]~~ "_-_-__-_-_-= 
II~III',- I'.' I'I' 1 \ .~-----~ 1 I" r 1 . r n rnllt lint ~ntllp1lo I1J1(I I" 1 .' . I ' ('n'NIt tn n -~ , W ll'rt\ IS l H' Ynru1tl('{' () 01:-;: t w ,arUUH:t) WlllllJ 

<1lstrh'l or n 'lllll\llr t1islrlhull'(1 in optimulJl proportions. 

• 

Tllp neilial (li~tl'ibut ion of thl' RU 1"'('.)' salllplrs difi't'I'l'd fl'om the 
opt ill1ul1I .ill t hat nil at tPlllpt was lJIadt' (0 distribute til(' Slllllpll' ac­
('ol'di II!!, (0 uc'l't'agt'. Tit is was lIot Sll('('('s~flli, howl~"t'I" IwcH lise of 
ilTPglllul' l'ipl'lling of tltt' gTHin, It was 1Il'('('SSUt')' to hutT,\' (hrough 
SOI1It' HI'('as in or'dl'l' to kl'l'[l alH'H(L of lutl'\'<'~ting combines, while in 
IU't'as wht't,p tht' wlwut wa~ llIatul'ing It'~s mpi(U,\' tiltw was avuilable 
to takt' a gl'patl'l' 1I11111hl'1' of ~amJllt's. It i~ illlpol'tant to ('ollsidel' 
wlwlll('l' Illll(, It tlCClll'a(' \. was lost thl'o1\gh tilt' fa i lut,p to d ist r.ihute 
stl'idly H('I'Ol'ding to II.t:I'l'lIgt" bl'(':1l1s(' sipps cOlild bl' takpn in futurl' 
Vl'ur~ to distTibutl' tl)(' sumple 1II<l.l·(' stl'icl1)' Ht'C'ol'(ling to this criterion 
if ~lJ('h distribution III:IU'l'ially inl'I'pas(·(1 the tlC('llJ'aC'Y. The sampling 
nu·jlllH'1' or tlw ('stilllatl'd nll'1I11S, if till' distl'jhlltion of tilt' salllple is 
sl riel Iy IH'('ol'd ing t () !l('J'('llgl', ('1111 bt' ('II kulat ptl 'fl'om till' data, Tahle 5 
~h()w~ til!' Pj]j('il'llt'r of di~t I'ibutioll of til(' Slll"·('.\' sllmplt' and 11 sampll' 
di~tribllt('d H('('ol'ding to Il('l'('ag<', ('olllpal'('d "'ilh tltl' ('1Ii('it'Ill'), of II 

I'>:llllpl(' <list l'ilJlIt('d ill till' optillllllll 111:11111(,1'. . 
In tnble I) it j~ sho\\,J] t.hat the l'f1i('ipney of distribution of the 

He(lInl ~Hll1pl(' in l!l:W was Oil til<' 1II'l'l'<lge (lilly ~ or:~ pt'l't'l'nt iwlo\l' 
tltl' pflici<'I,n' of it SHIllpip di~tTibutl'<I strieily :H'('()\'(ling to lH'l'page, 
TI1l' la('k (d' infol'llintion ('Olll'PI'ning till' standuI'(1 dl'\'iution <li(l not 
s<,riollslyilllpail' pfli('il'lH·Y. .In otlH'1' w(Jl'(ls, till' n('tuul distl'iLllltion 
of tlIP l!lan s:ullpit' (lid not dpp:u't sPI'iously :fI'Olll tht', uel'eagl' ('ritprill 
thut ('Iospl,\' appI'oxillla[('(1 til<' optimum, Additional euieul:llioI1s 
hn,,'e lmli('uted that iJ it had b('PIl possible' 10 distribute the protei.n 

• 
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and h'st wei~ht Ramples n("('ordin~ to pl'()clucti()l1~ the 19a9 dliciency 
of distribution for these fa dOl's would hav(· ItYcl'agecl just as hi~h us 
that of the yil'ld R:unpl<, distJ'ibutNl ac("()rdin~ to acrca~c, thnt is, 
about 95 perc('nt l'tHcient. This ("onlparisoll is acaclemie, howl'n'J', 
in that the pJ'otluctiol1 of cHell stl'lltU1l1 is not known at hal'YCst time, 
while an inc1it'lltion of uer('a~t' ('an be obhLint'd by tIl(' crop nwter, 

'1\\IILI-: 5,-BffidcIIC!I of tilc ,ml'l'C!I MWI}//(' (/lIlt II ,~(/I11}/I(' 1/i.~/,.ifJllt('d o('('onlin{I to 
(I("I"I'II!II" C'OIll}/II,./.'rl with tile effidencII of II salllpic lli.~t"ilJUtcll 111 lhe OIl/im,I/,,,, 
111(/11//(',. 

yn:LlJ 

Di:.;tribuliOIl 

Htutt' 	 AI'I'I'UI.(O I Ad ulll 2 

""~-,~---.-.--,--- -.~-~--

\-- I1!l3!) H)·IO lIla!) ]!HO 
! 

I,'----~--I---·--j Prl"cI'nl I Percl'1l1 ! P('J"ccnt Percflll 
OkltlhollllL ___ - _ - , _ ! 	 !l·1 t !lll I !)Il S5 

!)5 1 !)Il I1\.11 11 Sill< 	 S5 75
!1a I;\I'hrnskll !l!l ... -------~ 

~ll\llh 1)IIkotll !H\ --------><-- ~(j .. -------_ .. 
;\(ll-th l>l1kottl ______ ._ 	 \lS - , !).J--. - --	 - .. - "- .... - .. -" 

AV('rttl-(l' 	 !Hi 92 80 

I'It!lTVI:'; 

,--.....- ~."----.-

OklnhollllL ___ - . 1-;1 !Hi 93 85 
I\lln~IlS ill ,s·)- 70 G] 
Xl·hrllskll ..IlS 	 1)5 

~-~---- ~ 

~{I\1t h ])ttko!1l 	 S~ 82 
~------- ­

:;..; orl h llako! II \IS !)O 

A\'{'rlll-(l' __ •• _____ --	 S\l SG 73 

no !l;jOklnhoum : 92 
K!ll1S11~ no 7fi Gil 
Xl'hraskn !l-I 
:-;outh ])nkllia so ... ---_ .. - ... 
X ort II Ilt\kol n HS 

!)() Xi 

1 Pt'ff'PUt (~tlh.It'nry· 	 '", • \\ Iwn' '-.. _ \ n~.itln('(~ of \\ t'iJ!htc-d nll'nii or sfunpll' dl<{lnhllll'd ill nptllllum prop()r4 

\ ., ttnns; 
\ .. :;::- \urhtlu'(' Ilf till' wl11J!hlPt! tJ)('lln uf ~all1ph' dlstrihuLPt1 strilttly nccorli· 

ilfl.~ to tWrt·j\J.{t'. 

t P(lr('('l1t l,lllt'l'UC'\'- 1:-:-: wlwrt> 1~ _ vnrhHu'p uf "l;l~httld Jlll'UU ur o:nlllptp dislrihut('d in optimum prc)­
l .. l I' "pnrtlnos~ 

\ '.= \'UrIUlll'\) of Wlli~hh'd tHf'flll of survl'Y StullIllc. 

• 

• 


• 


• 
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The uctual distribution of the 1940 slLmple did llot tUt'll out so 
well. Because of irregularities in sampling conditions mentioned 
previously. the 1940 snJ11ple departed seriously from the aeL'page 
eriteria. An UYl'rag(' of 14 percent efficiency was lost in 1940 by fail ­
ure to distribute Ilceol'ding to acreage, while the 1939 :;amplc :;howed 
only ItIl npproximate Joss in efficiency of 2 or 3 perl't'nt from this 
source. In eneh sUlTey, we eannot attribute all the ineffieiPll('Y lo 
the malclistriblltion of total llumbl'l' of sample:; among distJ·ids. It 
has be('n indieated pre"iously that innct'lU'aCleS in the e:;timates of 
weights pel' stratum also were rt>sponsibll' for failme to gaill fuJly 
i,'om stratifi('ution, 'l'lwL'l'fol'c. more attenlion will han' io ill' cli­
reett'd toward obtaining II mol'l' 1lC'(,UI':l(e estirnait> of the ·weightR. if 
gains frolll stmtiJieat ion 111'(' to be IllOL'!.' :flllly aehit>wd. Thl' ('stilllll­
tioll of weights will bl' n'(,(JIlsid('rt'Cl later in the cost analysis, 

nOL'BLE STnATIFICATION 

In nddition to ([(stTid stmtifiealion, anothel' possibility is that 
Ylu'iptul ditl'prPI)(,(,s might lw of suflieient magnitml(, to warmnt doublt> 
Rtr1l.tifit'tlt ion by both disll'iet nnd v:triply. SuC'h pl'o('edUl'l' would 
l'l'quil'l' ('xtra ('il'ort to obtain l\{'(,UI'lttt, l'stinltltes of variety PI'OPO"­
tions within n district. It is lwlil'\'('(l tllllt till' ytlriptal weights ('olrld 
be ('stiHlatt'd with adl'(Juatl' p"l'eisioll i:f a handful of 11('IHls for 
\'III'i(,(:l1 id(,llli£icatioll \\'('1'(' ol)tailll'd hy SllllIplpl's stopping at extra 
fields. This pxtra YIII·il'fal in:fol'lllution ('()uld bl' obtninPll at low 
('()st in hoth fi(,lll allll laboratory, so til(' l'xtl'H eXpenRl' in\'oln'd in 
obtaining IH'C'uratl' Yal'idal \\·pights woulll Ilot be It SPl'ious lillliting 
factor if Y:teil,tul s(l'lltifieatiol1 IIPPt':tI'l'cl usl.'ful. 

'j',\BU; O.-.IIt'(/1/ ,~ql/(/rcs U"II ,mil/pic i}(lsi8: Fi('/tl,~ in SUII/{' di,~/ricl Y!". ti!'/d.~ ill 
·I'arid/l ill di.~//'i('/ 

Menn sqlllU'r 

! 
i Tp!"t~Otll'('(' of \'ltl'ill\Jility 
jYipld prr I Protrin wl'ip;ht 

aere I ~Ollt('n~ jl<'l'
I 
I 1-

bllf'hl'1 
~---~--......---

Oklnholllll I \lall: 13118;'e1,~ Perc'elll l)()lll/d,~
Fiplds in salll(' dist rid. _ .. 127.3!l H. 01 R------ \1.7:32 
Fi!'lds ill \'uri!'l \. ill dislriet --- ... ---~ ]2·1. HI \l. 2\17 10.35(j

OklllllOlllll I \I·ln: ' 
Fi(,lds ill Hlllll(' dist riel ... ... - .., 12,i. (in 7. \157 ] I. 32·'
Fi!'lds ill \'al'i!'t \. ill distri(,t 

~ 

12·1. nn H.O·1O~------- .. - 10. 1131 
KUIISHS I !lall: ' 

Fi('lds in Siltlll' dist riel , 1(iii. on---" ... -~ 7. 728 \I. al2 
Fil'lds ill \'llril' I \' ill disl rid 150. [i5 7. a5H H, 042 

I\:nO;;II:': 1\),10: ' 
Fie'leI!" in 811111(' di;;t riel .Iil. 02 7, \153 25. 333 

7. itii 201. 783Fi('lds ill \"Iu'il'( \. ill distri('t 1(j.1, I-j
X('lmlslm 1!J31l: . 

Fil'lds ill RalllP di:.:t riet J·IO, ai 8. iiiO 8. 795 
Fie'ld" ill \'ari<'l \' in dist riet J30. 97 - .. ----~. 8. S02 8. \I·Hi

SOli th llakota I 1l:l\J: 
Fjl'ld" ill sallll' dbl riel 

, 
5S.77 5. (i3!i lii. 02(i I 

Fil'lds ill \'llril'1 \' ill dis! !'il'l 57.70 5, 174 13. (j\l.~
Xorth [)akot:\ I03\): --------·1 I 

I 

Fil'lds in HllllW disl rie( _... - ....... ---- n. iiI \I. 03'~ I 2:3.4(i!l

_.!"iplds. in \'[triply ill (list ri('1 7a. ,12 H. 250 I\l. nO\l 

-~."----

I 
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In order to obtn:in un indication of the gain that -would likely 
result :from stratification by variety within a elistrict, table 6 has 
been computed. This tuble {"on:pares the mean squares between fields 
in the same district und between .fields within varieties in It cli"trict. 

8ill{"(, the mean squure among fields within varieties in a di"trict 
if; not much small('r t11lm the mean square among firld" ill the same 
district, the additional refinement of varietal stratification wouldllOt 
llRye been of suUicient value to -warrant till' extra dior!: required to 
(':-;timnte the w('ights nec-umtt'!)'. Table {j shows that such subdivision 
of tbe district -would 1I0t have substantially J't'dncecl the sampling 
CITO.1". 

Nl1MBEIt OF SAMPLES PElt FIELD 

'Vhell the preharvI·st wlwat surwys wl're tnkrn tlirre was some 
doubt nbout till' 1I111l1bt'r of sample·s that shOllltl bp tnk!;'n pel' field. 
It was believed that the val'iatioll among lipids wm; much greater 
than the yuriatiol1 within fil'ltls. 'J'hl'l'pfol'P, it appl'UI'l'd 1L(lvi:-;able to 
taler only It few sample's 1)('1' fit·lt!. and pla('t' 1lI01'l' l'l11phaRis lipan 
l-;umpling It grell/l'1' 1I111llUC' I' of fit·lds. As two nwn wpre l't'quirec1 to 
opprnt(' tllP cal' and crop 111l't('1', it \\'as tll'l'idl'(\ to take two samples 
lll'r field. Thpsl' SHlllpil'R 11n\'(' gin'll a ba"is :fOI' (,valuating the 
nlriability within fiplds. Tltbll' 7 shows the l'('latin' rnagnitmll's of thp 
meun squan's within {kid and lLl1long fiplds within distrids in spl'C'i{kcl 
Stutes. 

TAHI,}] 7.-AlI(lI!l.~is of vl!r·iancc on sample basis 
------~--~----_.__._---_.._.- -._------~--------

I 
Yidc! Pn,tein 	 i Tpst \\'l'ight 

I 
~=--I--- D<'-I --,-1)<,- I --

l 
Sourc<, of \'Ul"iu.bility 

gr('('s; lVfelLn ! gl'ecs, l\fC'IUl • grp('s l\Tcfin 
fl'Pl'- !;C!uu.rl'I' [1'('<'- squu.n., [n'p- :;qlllLrp 

_________________ ~1()1l1 1----- c!Ollll____~~ i__ 

Okluho!!ll\:, .... \, I ')_ • 1 , , • I _
1!l39-FIPlds \\"ItlUIl clIstnds •• ____ ! 2,311-1. 39· 22S 9. OIR 2.~li 9.132 

RlLlllpl('s within fiplds : 2;).) 2H. IS 22.1 1. 1l3a 228 2. 170 
I040-Fi(·lcls within clistl'ids. ____ .! til!112.1. (iii' (II!! 7. !!.17 (lillil. ~i24 

_ Samplps within fields .• _. __ I (l24 2S. 74 02'1 2. 230 H2,! 3. On·l 
h.1l!1SIIS: 

1\)80-- FiC'ldg within distrie\s ! (i:lI) (iii. O(i (iiii i 7. 72S fi.1 I 9. 312 
Smuplpl' within lipIds \ !i00 3:3. 77· {i09 1, 43ii G2.1 2. 171 

10'10- --].'i('lds within distridt'. ____ I, 09I.l71. 021, Onl 7. \).1:31, 0012.1.333 
t'iIUUp1!':' within fiC'ld:-; _____ 11, 100,41. 721, ]00; 1. 7371,100 R. 909 

Nebmskll: 	 i! i 
IO;)\)-Fields within di,;t.rids 1;~:3 l<ln. 37· 18;{ R ,f,O la3 8. 79,5 

Sum pies within lit-Ids 1a7, 2R. 1.1' 1;)2' 2.2(ili 1a.1 1_ (iaO 
South Dakota: 

] Ilan--- FipldJ'l wit.hin distrids - ___ _ 170 iif>.77! 170 .1, H30 1701.1. 1i21i 
Sampl('s within lipid" 170. 2;), GO IGS 1.83a 171; 3.837 

North 1)llkoLn:
] 03R-Fit'lds within districtl' _____ _ 217: 90..21;' ! ' I 

Slllllplt'S within fi('ldH 222 ]!!. oq. :- !~·~·=·:-:=-=l':====
19:3U-Fields within distridlL ____ _ 53.1i n.511 53.1. 9. 034 535:23_ 409 

SUlI\pl!'s within flcldH ______ _ 519 2, ]44 482 4. a245<14127.441 
1 1 

•. 

• 


• 
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• The mean squares amongfielc1s within districts are much larger 
than the mean squares between samples within fields. Apparently 
it was well to take two samples per field. It will be useful, however, 
to look into the possibilitjes of varying the number of samples per 
field. It will be 11('('essary again to apply some statistical theory to 

Numbe, of FIeld, (P~,c"T'ltl" Numb.. 0 f Fuld.(P.reeM)·
1(;0 I 50 

Oklahoma Kansas 

1m I25 1939 

"­100 I00 

>-. "" --f-. 
1940 

---­
15 15 

0 50I 2 5 4 I 
HlP'tIlMr of Sampl.. pe' Fi'~ Number of Sompln per F"'d

Numb., ot Fulds(Pr'CeI'l1)­ Numb.( 0 t Fl.Id.{Puc .n fl·
IS0 I 5 0 

• 
1939 

~ 

South Dakota North Dakota
1939 

125 1\ 
125 

1938 ,
100 100 

~ 
1 5 I---

5 

.~

f::::.:: ~'-'1-.­
~ 

02 5 4 6 5 I 2 4 
Numb., of Sampl., per F'Ild Humber of Samplel per FI.ld 

• Two Samples per Field Equal 100 Percent 

FIGnm 10,-Yip1!] of wlip:!t fl'lll1l prdwt'yp;.;t wlH'at sut'Yl'r!i, 19a5-40. R~'la­
tillll;.;hip hPlw('('1l Jllllllht').' (If ;;11111)11\',; Ill'r Hpld :lIld 1IU1l1i1t'r of li('lds «'X)lI'PSSNl 
II;'; Il 1]('J'('l'lItUf:t') ['I'«Ulrt'l] to lI(' ;;1111111\('(\ ill Ot'd!'l' to obtnin till' ;;allle dpgn'e
()f 1!('{"IlI'I1('Y, 

• 

• 
('stilllatl' thl' l)('hayiOt, of tlw stllnpling l'ITOr as the IllUllber of samples 
P('1' fil'Id Yaries. 

If I.' sanlpIl's 1>('1.' :f:il'hl :II'(' tuIn'n i'ronl eHell of nfielc1s, the estimated 
nU'jan('t' of thl' salllple 1l1l'Un for H distl'ie( is 

i\~V. 
, :t\\\\~ 

<;,\'" \,- wlll'rl' rb'- nll'an S<flHIl'e unl(lllg fh'Ids ill the district 
rU'''-lIll'an :-:qUIII'P withill fil'ld:.; 

both mean :.;qu:trl's heing 011 H i-iamph· ba:-:is. 
TIl(' })('J'('pnt ('hang-l' in tlIp l1ulllhpI' of fil'lds I'Pquirl'd to mnintain 

tlll' ttl'('Ural'Y of two Sllll1ph's P(,I' iipld will vary at'('onling to th(' 
j)('I'('Pllt citangp ill sampling- ('1'1'01'. 'I'll(' g-rnphs shown ill fip:uI'l' 10 
illustrate by ~tatl's till' Illlnli>l'I' of Jit'lds J'l'([uil'l'll to be samplpel ill 
{)n1('r to maintain 111(' SHill{' dl'<rrpl' of aet'l\I'aty -wlll'Tl the number. 
ut :mmp/('s pel' fkld is ('h:tngp(1. 

~., 

To illustl'lltl' tlw situatioll ill Kansas ill both In39 and H)40, a. rl'­
c1uetion of !h(' nlllllhpl' of SHlIlph,s 1>('1.' field frOJll 2 to 1 -would require 
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the samplin~ of 21 pen'ent more fields in order to maintain the same 
c1ef.'1·ee of ucC'ul'acy as was obtained with 2 samples per field. But 
in this ease, the total number of samples required would be reduced • 
40 pel'C'pnt. If tlH' number of samples pel' field were doubled from 
2 to 4 in Kamms, the Dllmber of fields required to be samp~ed wonld 
be I'l'clu{,pd 10 ])Pl'ccnt, but the total number of samples would be 
inel'eased 79 pp!,('pnt. This would greatly inC'rcllse costs. 

TIlt' ('\m;p agn'pll1ent between tIll' Kansas and Oklahoma curves in 
19:3H and HHO suggests that the relationship bl'bn'('11 the YUl'iubility 
:llllOng fiel<ls and \rithin fields might be rather l'onstant from year 
to )'l'll1'. Sueh infol'lnation would be usdul in planning future Sl1r­
Yeys.

In t:lhle 7, til(' rutio of the variance within fiplc1 to that among fields 
is showll to hI' highpst in South Dakota. It follows, tlwl'efol'e, that 
additional salllph's PPI' field \\'ould be HlOst m,pful in that State. The 
!!'l'Hph for South Dakota also shows a more sloping curve, which 
~llPtU1S that all ill('rmlsP ill nIP number of samph's 1WI' Held would have 
b('cn more pfrt~etiVl' in dp<'I'casillg the lllllnbcl' of fields sampled 
than in the easp of the other Stat('s. 

UO\\' is it possibl(' to pst'imatl' yield il'om sample's of 115000 acre? 
~()IlH' might think thilt it is lH'C'pSS!ll',Y to lISC a 'whole field as a sam­ •plillg unit, bnt .it c:tn be seen from the graphs that increasing the 
llumbpr 0:1' t1wse small samples 1)('1' /k1d beyond 501' (i would not haw 
apprc'ciably illl'l'(,:tsl'd til(' information. The 2,200 samples of 
1 iiOOO H('r(' p:tt'll t ak('n in Kansas ill 1H40 eonstitutl' a total area of 
0111y O.4'~ iterC'. Yl't f~'o11l this H,lIlall quantity of grain, the mean ),iel(l 
of tl1(' SI ate "was pstmmt I'd WIth a standanl elTOI' of O.39G hus]lel. 
If thl' fields sump led had bc,t'n lUllTestpd l'omp]('te1y, the estimated 

gains in information would b(' as shown in table 8. 

'l'ATILI~ 8.-]>C'I'N·II/a(l(' ot !fa ill in in!orIlHl/;()/I. 'if fir/d8 lia(l 111'('11. harve.~t(}d 

('Oil/pic/elI! 


Stnt(' allel year Yield Protein Test weight 

.-"~------·---------"-,--I-----

Kall~n;.:; Percent Percent, Percent'oao. _______________________ _ 20 23 301940 ______________________ _ 
a2 28 54 

Oklahoma: •1030_-_______________________ _ 2R 27 291940_." _______________ _ ao 39 37
N('bmslm,10aO. _____________ _ 23 35 23 
SOllth Dllkota, H)3!l _______________ _ 76 48 32 
North ])akota:1038_________________________ _ 27 

193IL__________ . _____ -. ------ 57 31 12 

It is, of ('olll's(',illlpl'aet ielll to hal'\'('st each field complete'I)'. The 
eaklllntions in iabl(' H in<li('al(' that the loss ill infol'llIation as It re­
sult of slImpling instead oi' ('ompll'te1y lial'\·p!..;tillg It fi('lc1 is negligible 
in rt'latioll to till' tilll(, 1I1Hl 1I101\('y 1'1'C[Ui1'Nl for ('oll1plete enumeration 
of tlw sampling unit. The di!-lC'ussioll of mllnbt,1' of samples per field 
will not be' cOJl]pleit> until costs lire l'onsi(leretl. (See p. 2i.) 
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• NL~BER OF FIELDS 

It is important to consider the. total number of samples taken and 
the relationship of number of smnples to precision. The number of 
snmples needed (at two samples per field) to estimate the Stllte yield, 
protein content, a.nd test weight within 1 bushel, 114 percent, and 114 
pound, respectively, at ficlucHtl probability of 95 percent, llnd the 
precision of the actual sllmple have been computed (table 9). 

TABLE 9.-Precision of the sample in specified Sta/,cs. 1939 and 1940 

YIELD 

V' 
,.' Sumples Precision 

nccded {or calculated 
cst.imaic of Samples froID sumplcs 

Stat,e and year given actually actually 
preeision taken taken 95 


95 lwrrclIt percent 

probabilit.y 1 probability 2 


• .V'umber Number NumberKansl\s:1939 __________________________ 857 1, 320 0.806
1940. _________________________ 1, 384 2,200 .793 

OklahollllL:1939________________ . ___ · ----- 050 470 1. 175 
IMO ___ 790 1,248 .799 

-~-~----------------X ebrnskll, 1n39 __ 533 274 1. 390 - -~-~---~-------L93U ________________ 323 332 .980South Dt\kota, 

X orth Dllkot.a, 193!) 
 302 1, 088 .527 

~-------------

l'IW'l'EIN 

-----,---.---------~~------

Kanslls:1939_________________________ _ 860 1, 269 O. 206
1940 ________________________ _.. 1, 625 2,200 .215 

Oklaholl~l\:1939_________________________ _ 
734 457 .316 
930 1,248 .21719·10 __ ._.' -------------------. 
583 269 .369X cbrllskll, U)39 __ - , - - _ - - - - - - - - - - ___ )1 

• 
445 324 .293Soul II Dakota, HIB\L __ - _ - ---- - - - - -.

Korth Dakota, 1\)39 _____________ _ 075 1, 003 .199 
_ ._.______..__ ________'________.L______''______~ 

.K!tll~US:1939________________________ ·_ 825 1,285 O. 200
1940 _________________________ _ 3,3301 2,200 .308 

Okllthoma:1939_________________________ _ 597 458 .2861940_________________________ _ 839 1,248 .205 
Kebraska, 1939 __________________ __ 789 272 .425 
South nakot.ll, I!)39 ___ --- - .. - .. - - - - -- 1, 384 327 .515 
Xorth J)akotn, 19;)9 _______________ _ 1, 710 1,026 .322 

"rhe numher ofsnmnlt\."i l1ec<ie,d tll e~tiUlnte the Stute yield, protein contont! nnd test weight wiLtun ±l 
~.bushol. :!:~\ purccut, lIud:!:y.; pouud, 

~~ 1Numher III s"tlIples lloodO<l='I'=1I4 V/(x-ln)' 
: ';)~:t:. wherl' (x-1/I)=one·hllll tho mugu 01 lIccun\l~Y (I. c. ~~ bu., J.. percout, or J.1i Ib.)i V~cstimalod variuu<>! 
.~~" of tho meall; and 11=lIumlmr or SimipillS in the slIllIple lIutUl,lly lukoll. 

';) 827()02'-42--4

• 
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The number of samples (n') needed to obtain given limits of 
accurncy is 

, 417 •n =n· '2 
Cx-m) 

where (m-m) =one-hal:f the range of accuracy (i. e. 1h bu., lis per­
cent, or 1/s lb.) 

TT= estimatcd variance of tIl(' lIWIU1 

n=the number of samples actually taken 
the limits of accuracy for the sample actulLlly taken lLre ±2yV. 
Table 9 shows that the l1UmbCl' of samples needed to estimate yield 
in Kansas ill 1939 with the precision of ± 1 bushel at 95 perecnt pl'ob­

_dEr.... 
n Buahtl. 
7 

•1\ 
4 

1\1\ 
1_ Number 01 Sampl.. Obloln.d in Survey2 

r-----~klQhomQ 1939 

~f\ 
~ '" ~ 1940~ ~I--t--t- t-- Oklahoma ~ f:::::: r---- K,J ,1,Kansas 1939

I 

~I 00'''[ 193j 
N.OjkOIO ',939 

o I I I 
200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 

Number of Samples 

l!'lOUIU, ll.-Yielll of wheat from lIreilan·('!>t i,HII.'\'l'YS of 19:m all(l 1U4U, 1\illety­
Ji\'P pl'rcent fiducial lilllits al'(' :;hOWll 1'01' dilTpl'l'llt Hi:r.e ~allllllc>;, Bused UlJOll 
\'llriance lllllong fi\'l(]:; within crop rCliorting districts, 

ability, differed from the number l'cquil'ccl in 1H40 to give II similarly •
preci~.l('. estimate. In othel' w()l'ds, before the HJ40 suryl'Y \nts takl'1l, 
tho beHt information aVllilable-the 19:39 datn-ind iCllted that It 

snmple of 8;">7 individual samples distribulPcl like the 193U sample 
would be the appropriate 11l.lml.mr to takt'. Sampling Yarianees, how­
ever, change from yelu' to year. H('lH.:e, dattl for additional yeltrS 
will bl' needed in order to appraise previous data as indications of 
the number of samples required to obtain an cstimate of given pl'e­
cisioll in fl, given year. 

The l'eltttlOl1ship between size of sample and precision ~s show11 ill 
figllt'e 11. 

The data uspd for computing the curves W(~l'e obtained by calculat­
ing the nUllIber of samples needed to obtain an estimate of given 
precision, by lllelUlS of the forllluia outlinNl, The purpOSl' of this chart 
is to indicate graphically the relative effectiveness of taking larger 
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• samples than were taken in the prelUlt'vest wheat surveys. It is 
noteclthat in tIlt' 1!);3!) sUlTey in Korth Dakota and Kansas, and 
the 1910 sUITey ill Oklahollltl lUld Kansas, the number of 
samples aetlUllly taken WIIS sllflici('ntly lal'~e to place the precision 
of yield estillllltt';; ill tlH'Sl' Btate;, at the lower ('nd of tl1('ir 
l'('slwctive ClIl'\"(';" wherl' the slope is appronchin~ thl' horizontal. 
It is thus indicated that the ctlllectioll of additiollal samples would 
b(' J'I'lntively i.nefreetive in l'e<lueing the samplinl-! errol' of yield esti­
mates in till' States nwntioned. If more p1'ecil:'e e::ltimates an~ desired, 
it lIlay be more profitabl(, to (tired additiolllLl efrort toward estimat­
ing tIl(> wt'ights moJ'(' IIt'e\ll'atpl)" and distributing the sample in the 
proportiolls that will lWl'mit gl'Plttt'I' gains from stmtificlltioll. The 
eflit-iency in distributioll will IJl' recollsidet'('d in the discussion cf 
costs. 

SIll\n.lAI\Y OF ST,\'l'ISTICAL EFl'lGIENCY 

1. It w{)\ll(l 1m \'p 1W(,11 p()~~ihh' io obtain more preeisl' information 
by (Ii~tl'ict stmtifieatioll ill aIL Stlltl'S lind for all vH,ri:Lbles. 

• 
2. Tlw actual salllpll' did lIot, hO\\'p\'l'l', fully achieve thes(' gllins. 
3. Lack of gain fro1ll stmti{imtiol\ call t>e attributed chidl), to 

errors in ,n'igitts and illl\lI'OPl'l' distribution of the sample. . 
4. A distribution Ht'l'ol'ding to the product of the ,,,('ight and stand­

ard tlpyial iOll Pl'l' stl'lltU1I1 woukl 11a \'l' bl'l'll optimum from thl' statis­
tical yi('wpoint. 

5. ApPI'oxilll:ttdy a nil pC'l'cl'nt optimullL (li::ltribution could have 
been obtaillt'd by distributing the entirll sample according to ac:reage 
alollt'. 

G. The l'lIil'i('\l(',V of distribution of thl' loan sl1ln]11es was ouly 2 or 
3 PPI'('('nt twlo\\' titt' t'!li.eieut:y of distribution strictly accol'din~ to 
aCJ'l'H,Ue .. 

'to P\'Heticn! diJliC'ulties in fil'hl sampling in 1U·W wN'e responsible 
fot' [pss l'ilieit'nt dist l'ibutioJl than in lD;lfl. and the :tetllfd ('{Heienev 
of the lH.J:O s:l\Hpl,l' distribution WaS IIjl]>r()xinlatPly 15 ppl'eent belo~' 
1he at' I'('Ugl' Cl'ltl'rlOll. 

H. Stratification bY\'Hl'idi('s would not han' U(,(,II worth the extnl 
('{I'ort I'P<juil'l,(I to (Z~ti\lllttp "llI'idal prop0l'tions lu'curatply. 

n. Suhstantial l'l'dnl'tion of Sll\llplill~ ('\'\'0\' could not 11:1\,(' h(,(,l1 
pl'aetie:t1ly obtailwd thl'ougb increasing eith('l' the \lllll\ber of samples 
])('1' field 0]' thl' .!lumber of fiplds sampled. 

EFFICIENCY OF S,\:\lPLE, CONSIDEHING COSTS 

Tilt, fon'p:oinp: analysi~ lilts appmist'd the ('flicil'ney of distribution 
of tltt' SlU'\·l'\'~ fl'(JIlI tlte ~talisti('al yil'wpoint only. The distribution 
of tIll' sam]>!;" I\('pds also to Iw shldip(\ in COlllH'ction with relat1...'e eosts. 
If a ('('I'tain amollnt of mOlH',Y W('\'(' appropriatNl to ;,amp\(' the Kan­
SIlS ",I\put ('!'OP, tlte qlll'stiOI\ wou1d natural1y ari;;t' as to what is 
thl' lIlost el1it'ipnt sampling I'ntp, miiC'age, ilnd total mnount of 1ll01WY 
to lLpportioll to (~l\{'h distTid in order to obt:llll a maximum amount 
of illfol'nl:ltiol1 fo\' (':tell dollal' spellt. An attempt is made to answer 
this qtll'StiOll fol' tltl' H>40 Kamms survey. Adt'quate cost recol'ds 
are l)(l/ <1 \'llilable to P(,l'lll it lL <':0:-;1 analysis of the other States samplt'd. 
One State, howevor, rUl'nii:'hes It basis to n.ppl'ollch the problelll and 
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indicate rOllg-hly tll{' changes thRt are ret~lIired in sampling method 
to promote elIil'ielll'Y fl"0111 the cost ViCWpOlIlt. 

It has been ;;hO\\"I1 previously that yield had II much gl'l'tlter 
sampling- error thall either pwtein or test weight in till' Stnte~ 
sampled ill 1939 and 19-10. A("('ordingly, in tlw eost study an at­
tempt is made to maximize th(~ l'ilieiency of distributioll of tIl(' yidd 
smupl(>. It has also be(>n found that it is nc('essary to estimate tilt' 
wein'ht per stmtullI as well a;; the nWlln with rehltiwly hhrh pre­
ei;;i~n, if the full adYllntagl's of ;;tratificatioll an' to b(> obtained. 
The)·efort·, in order to :l('('ount for both the l'stimah' of the wejght 
(acJ'('ag\,') alld tllP nw:tn (yil'ld). th(> pro('(>dure has been to minimize 
the Yllri:llH'e of produdioll (yil'ld X aen~agl') for a <riven cost. 

The varia.nee of the l'stilllatl'd production is Illinim~(>d fOl' It gi,oen 
cost by using the following \'ol'JlIltla: ' 

~_-( I') _" ,I ,1'(11) + ~~(j}) 
In -- S 'liP f12 

where reP) = vari:uw(' of till' ('stilllate of pl'oduet ion; 
X= lIullIbl'I' of lipids ;;ILlllpled: 

V (lI) =\"il'ld IIIPllll SqUlll'C among- fiplcb in district. as given by 
ttl(' analysis of ,':u'iam'(' Oil a ;;amplp basis; 

7;= till' district meall yi£'ld; 
r (A) = ntrialH'p of tlw l';;tilllah' of IIcl'l'age i 

..1 = l'stimated Il('n'ag('. 

In the followill!! di;;('us~ion it will bl' ussuml'd that th(' variance of 
til(> estimatl'd at:n'llgl' is illvt'r';l'ly pl'Oportional to ti\(' l1umber of miles 
drivl'll; then till' equation llIay l,e writtl'n: 

n ..l) d 
-A~ =111 

where 	d ig n ('onstant and 
Jf"- total Illi\t>s drin'n. 

It may also bl' writtt'l1: 

K=~9!..11lnd l..1=rll,!
:t.!F 

whl'I'l' 1'= thl' sampling rat(' (IHih's bptweell samples) 

A'= til(' I1Umbl"l' of ti('lds ;;alupletl. 


'1'h(,11 

The produ('tion vari:llwe is '0 ht' minimiz('d for a giv(,n cost: 
t1wrdorc, it is I1l'('('s;;a IT to ('sti mah' how the total cost depends 011 

till' numbN' of lIIil('s <lrin'lI and the mit' of :,ampling. After in­
n'stig-ating till' costs involn'd ill tIll' SUlTl'Y, the following lineal' 
function wus sl'I('ctt'd to fit til(' nlriabl(' (~()sts: 

• ! 

' 

• 

• 


• 
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when' G==totul cost; 
a=cost per field not including drivin~. It i:.: ('omposed of 

till' sahtl'ies of till' SlLlllpll'l"s for the time uetually sjlent 
salllpling in the fi{'ld pillS the lauoratory ('osts of Itnalyz­
ill~ ('Ill'h sam pi!'. 

Z,=the trn\'c1 ('ost pl'r mill', 2.72 CPllts per mile Jor til(> auto­
mobil(, plus t hl' slllary cost jJl'r Iltilp for tlw SUlllpll'rs. 

TIll' {[ uud b ("Ollstllnts Wl'n' ("ait-ullltNl Pill piriell lIy frOlll thp cost 
r·l'(·onls. To obt II in .II Ilnd 1'. tiw pl'od uetion fllnetlOIl wus rll in i III izpu, 
th(> totnl eosl remaining fixNl. This solution l'llubll'd till' samplillg 
mtl' U) Ilnd till' mill'S dr·i\'l'1l (,1l) to be> ('\,alllaIPd us follows: 

',.=~;~~ 
('

]1=-7 .~-
_I(/l{~+b 

•• V d 
Th is a pproll('h asslIlllPS that 111(, dpnsity of whput is ratlwr (,(lllstant 
\\'ithin distriets. This is not strictly tlw "a:::('. It is thought ho\\"­
l'\'pr, that til(> UUOVl' uppr'ouell will UP llsl'flll in l"Ou~hly p()intil1~ the 
dil'l'ctioll towar'd illlprO\'('lll(,llts ill till' ('ost dlkielH'Y of thl' sample 
dist ributiol1. 

TIl\' I' and .II cal('ulutl'd to nlininlizl' t1u' nlrian("(> of produdion in 
Pilch distril't IU'P listt·d ill tubl(' l!I. In ('ukulating these eol'ilieiPllts 
for Pilch distril't. till' (' llsl'd in the> f()l"lllula ii' an l'i'timlltl' of tlll' 
lletual amollllt oJ flllldi' SIll'II! 10r' salllplilll! ('udl distl'i(,t ill 1H40, 
Llltt'r, thl' lllloeation of funds alliollg distr'icts will Ill' inn'stigated. 

TAUIJ:: ]O.-l;::IIII,~II,~. ifnI); o'illlllplill{I rol('.~ IIl1d lotfll wilc(I/iC [H'r (li.~/ril'l, /11'111111 
(wd ('!llcilial/'ll t() lIIillilll;::I' p/"(II/III'lio// '/'nr;I/.//('(' 1/I'(·o,.,/i//1I to IIII' ("(),~/. 
{llIlcl ;11/1 

~~-----'--------,.-...._." 

~_ HIL:Pljll~ ra~e_'__I____'I_'o_t_Il_I_ll_lj_le_,Il-~-l'--r ].'il'lds H1Ullpied 

• Cail'ullLtl'd CalelillLted I CaleulatN! , 
Dis­
trict ActulLl j Al"tlllLl I ! ;Actual 

2 s:un­ 1 SIlIl1- SIUIl- 2 RILIIl- ' 1 salll- sa111- 2 SIlIll-' 1 i'IUII- salll­
pies pie pic p!('s pip pIc pies; pie ' pie 
Iwr p('r pl'r pl~r per J)t:'r I 
field field field field field fil'ld 

---!-~-~, ----,--- ~--

II ~\'UIII- i .\'/1./11.-, XI/111-
M ill'S I M ilt'.~ ,\I ilt,,~ I M i/('s M il,'~ .H il/?s ber [ bC'/' I ber 

I. _ ~ II. {jli2 i I. HiH 0.93H I . 809 nil 501,1 i2 115 80 
2----- 1 2. RH·I ; 2.00n 2.038 1.3·10 t. flOn !)(i!J ] 15 I lS5 l1i 
3~____ H, ii2 ! Ii. 0129 I. 22,1 : 2. ,137 2,502 SH5 351 55 1001 
,'____ 1. U81i ' 1. 211 1. 022 ; 1,031l I 1,I71i OHO 71l lU 85 
5 • __ • 5. 717 a. 97:1 2. H52 I • .( 38 I I, fin 1, 0:3-1 i9 I 12·1 1101
O____ ~ I.1. Sl)1 . 3, asa .770 2,325 '1 2• -liO HI5 (j~ 107 155 
L ____ a.oIltl.,2.172 .S401 2,341 2,·1·J(j !J06 9;) 157 loll) 
S. ____ (j,IO.(IB.H22 2.442 2,305 2,01:.121.252 1151189 150.' 
9 ~ .__ 3, ·120 2. 2:32 . i22 2. iHO I 2,OGi 1,074 83 I la3 144 
- ___I __.. ~ __.._______.____.~____.,~___'____'___L___ 

I Mil,'s het Wl'~11 salllpies. 
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The first gl'lH'ml obsl'rmtion to u(' mndl' fnlll1 table 10 is that the • ' 
sampling intl'rval and the total mill'llg(' (\I"i\'('n should bayc been 
incrensl'c1 in ellc'h of the distriels in order to have utilizl'd tIl(' fUlld~ 
most l'flieientJy in estimating Jll'odudion. TIll' reas01l for this is 
quite obvious Whl'll one 100kl-l at till' ('osts of ('oU('ding and analyzing 
eneb sample. tlll' errol' of the acn'agl' ('st imate, alld the cost of ob­
taining suflieil'nt milpllgp upon ~wh ich to base all aereagl' l'stimate. 
Tht' slIlnplp :;IHlw('d a rl'lntiwly high ('ITOI' in tIlt' aCl'page estimatt' 
:md It low C'Ol-lt lWl' I'out(' mil(' Uti ('0 J111 HUW\ with a high cost per 
sample fOl' labomtOJ'Y ann.lysi" allel a l'l'lati\'('ly lo\\' co(>/Iiei('nt of 
\'al'iability ill yipld, For ex:ullpk. till' ('oellil'il'lIts in till' cost: functiOll 
in district :3 WPI'P: 

a $l.ii:~. fi('ld anti 1a.bomtor), ('osb -for (,:teh (ipld saIllplpd; 

{i' $<l.OHJ!l. ('osl 1\l'I' rouL(' ulill" "alal'il'" plu~ autml10llilp ('ostH; 

d 3H.H'i'i~; 

K c·O.l:300. 

It lH inti ica It'd Ihn t sa111 p I illg fe\\'PI' Iii' Ids a~ a l'('sl1H of all i llCI'pas{' 
in tlH' sampling inll'n'nl and dri\'ing additiollal lllill's to obtaill n 
llHH'P :tc't'lu'n.it' l'st illlatl' of Il<'l'pngl' would Ita \'P I'pslritl'ci ill a gl'ea(('l' • 
amount of ill fOI'Illa.t iOll PPI' doll;{I' SPPllt. ' 

In til(' PI'l'l'l'ding dis('u~si()ll all ('slimatl' of the actual amoulli of 
1ll00ll'y sp!'l1t (Jl'I' dist l'i\'t ill HHO in K:ll1sas (C in IiiI' -!'Ol'llllllll) \vas 
tlsl'd to ('stimat\' th(' mtl' of ~mll1plillg and tlIP llliil'agl' ",hil'll \\'ould 
jll'0111ot \' lllllXilllUlll a('(,lU'al'Y of tilt' dis( ri('t ]ll'Odll('t~i()1I C'stimates. 
Sl'xt t Itt' a UO(,ll t iOIl of tot a I ~!'ulld~ :1l1101lP: dist rids wi tit'h wi Ll 1lI illi­
miz(' tl1l' val·iall('C' of till' Slatl' ('st illllll\' JOI' a gin'll Sta.tl' cost \\'ill 
lx' ('onsill('I'(,(1. As tilt' ('ost ]1l'1' dist ri(,t iti PI'Op'lll·t iOlla I to the llIi lps 
(\l'i\'(,Il, til(' aPPl'lll1('h has bl'('n to distTibull' till' tolal mill'llgl' amollg 
distl'iet" to ]ll'ollloLl' II minilllum ]lI'Odlll'lioll \'ariall(,p. 'fill' optimulll 
rllll' of sampling P(,I' distl'iel (':tll'ulatl'd j'I'OlI1 tlll' al'tlllli allo('alioll 
of funds is I will ('onstant ill t11(' ealc'ulHtion of the optimulll 
IIJlo('u( ion. 

Fol' It gi\'('11 1I1\1111ll'1' 01' Illil('~ drin'lI in thc' SlalC', (he ":triullc'l' of 
til(' fltat!' procludioll ('stimat(' will hI' millinlllill. \\'11('1l: ..' 

• 
wh('['(' Jlf,"'-tlll' 1I111111ll'1' of mill'S to 1)(' c!r'jn'll ill til(' ith district 

Jlfs=tlll' totalllllllliJl'l' of lIIill's to bl' dl'jn'n in ill(' Slate 

1'; being the opfilllUl\1 !':ttl' of sanlpli11g l'OlllpUIPd abon'. :tll(l P. 
[{. alld d as c:tlt'lIlat t'd nnd dl'filwd pl'('vi(lusly. 

TIl(' only l'l'llIaining unkllowlI qUHntity in till' l'xpl'l'ssion for JI; i" 
11(" witieh is cOllljlutl'd liS follows: 

http:tc't'lu'n.it
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1,11E'['E' Cis thl' total IUllOUl1t of monpy slwnt in tIl!' State. a amI b 
arE' con;.tllnts caleuln,tE'd pmpirically 11::' shown IH'e\'iou:;ly, and 

Aftl'l' thus eOll1j)lltill:r tIl(' total nUlllbl'l' of rnilf'5 M, to (h'in' })('I' 

distl'iet. tll(' nll'jan('p of Jll'odudion for' a district wllt'll till' sample 
i~ allo('u tpd accord ill!! to till' ('ost tllld ntl'ia1\t'e flllH't ions ean be 
('olUputl'd by . 

rp 1 ( T.r , d)(pp=Tit rlLilT I. 

Talllp 11 shows tIll' lllunlJPr of milp:5 that would' han' bf'cn dri\'cn 
llnd till' nUll1bN' of lil'ld~ that would hnn' bl'l'll samplcd at two samples 
pl'r fil'ld ull(kr tlw Ill'W allocation, 

TllP hi[!h labor'utot'y cost IWI' sil.ll\plp has an important bearill:r upon
tllP IIUlIlllpl' of ;;nlllpll';' to bl' tld\:l'n in ('a('h field, Thl' analysis of 
nlritll1('l' hns illdit'ali,d that thl' ntriabilitv within a fiE'ld is Y(>I'V slllall 
in rdat ion to till' nu'iabil it\- IUllOn!! fit'l(ls, To l'Pconsitll't' th('. prob­
Iplll hom till' eost :;t.lllllipoillt. tllP' analysis of only onp lialllple Pl't' 
fipld wn~ lllltdp in li('11 of tlw :lnaly"i:; of two ~ample~ p(>t' ficld, It was 
Il(,('p:-san" t () usp d if!'P!,pnt (1/) I1n(l (Tt) ('ol'tlici(>nt:,: ill thl' function, 
TIl<' Ill'\\' (II) inc-Iud\':,: tlH' :;abu'\' ('ost of the ~mmpll'l's "'hill' thc,\' 
sto(l[lpd tf) tnk!' th!' ~amplp. phIS dw lab()ratm'~' costs of al1:tiyzill:r otH' 
samplp I'atll<'!' thun tW(}. 'I'll(' ft-I llspd i~ cal(,tr\nt('<1 from tIll' analyses 
of Yal'inllCl', Oil tllP a-.;;umptioll that ollly (Jill' Hllllpll' IlPt' lipid was 
takl'll, The Ill": ft- I is caleulatp<1 as follow;;: 

whel'p r (!I) =: yiphl llWtlll :-qua!'p IllllOll:r fit'l<ls in (listrict. ·fr()!l1 analy­
sis of \'UriIlIH'P: 

r-(tI') "-"Ill/'Iul"qual'!' within !h'hb, frOIll lllwl,Ysis of nU'ian('C'. 

Tnblp 11 shows tllp 1l1lrn!JPI' of llIill';' alld llullllH'l' of Iil'lds that 
wOllld hu n' IH'PIl Illo,,! ('1Ik-il'llt with two SHlllpll's and Olll' slllllpll' 1)('1' 
fi('I([, l'Olllll1U'pd with 111\' actual 1l1l!1lbpI'S takl'll ill tIll' 1\140 Kall;;us 
;;UlT(,y, TIll' l'pcIlIl'( illl) to Ollp ",ullIplp pl'I' lipid would haw inct'P:ts('d 
till' llUlllbl'l' of lipIds nl'!'tipd t() mailltaill jl!'l't'islon bl't'HU;;P of tbp 
bighl'l' \"IlI'lability Hll!Ong lipld:- TIll' total nU1l11JPl' of ;;amplt,s, ho\\,­
I'\'PI', would hu\"\' bl'<'11 d('('!'l'a;;pd considl'ntbh'. This dPl'!'PllS(, ill total 
I1UlllbE'I' of salllpl(·s would harp 1'(,:;lllt('d in iowpr ('ost.... at till' labor'u­
tory, thus I'ph'nsing: fUl1d.; for.' ('()\'l'ring: nddit iOl1nl llIill'HgP amI then.by 
tllnkin:r possiblp a 1l101'\, IU'CUI'atp pst illlutl' of 1l('I'l'!lgl', TIlt' total 
mikn:rl' dl.'.iwll ill I'I1('h <listl'jet is ilH'I'PHs{'cl and (LIp total 1l1l!1ll)('r 
of ~;amplpH takpl1 is (]PCl'l'U!,(·(I, whilt' thl' llllllliJPJ' of lipids stlmpll'll is 
greatcr Il~ tltl' llUlllbt'l' of snlllpil's lll'l' fit·lt! I:;:; l'l·dlH'pd from two to 
one. 
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TAlILE 11.-]((l1lsa8, 1940: Number of milcs and number of fields per district when '. : 
I!I/O('(L/.iO/t of f I/I/(l,~ (111101111 di,~f rict8 i,~ opti1111/111 

Mill'S JlN district Fields per district 

----- -- -->------ ----- '---..,.----
District Calcuhlted1___ (~ICI;hlted 

Aet.uIlI Actual
12 samples I Hample 2 Slllllp\('S 1 sample
i P('r fkld per field per field per field . 

._,_____________.___ i_,_____1-------·--' 
I lYll11lbl'r ;\'lllIIb('r ,\'u.mber l'tullllirr N11mbcr l\'wmberL. ___ _ 7')<): liilil 544 5i 85 80 

...2~ ~ .. __ .... 4· 1,43G 1, 507 nlin 123 185 Ii73. _________ _ 2, iOti 3,OaG S!)ii 40 li7 104,L ___ • ______ _ [,3n iiliii Oil!) 41 liO 85
5 .. __ __ ~ _____ .~. 3,5i1 a, 7ns 1,034 Inti 300 110 
IL. __ _ 2, 2nO 2,4·10 811i 67 105 ]55 
i~~..... , 1, \(iG !.IOG 47 81 149• i 1,2lill IS __________ 

3, iiil5 3, SSIi 1,2ii2 179 301 lliG 
!L 1,417 ], li44 : I,Oi4 40 Gi 144 

Rtll(P Ii, 428: IS,71i(i 8, JIj!) 790 1,251 1,100 
I 

To ~uIIlIIHlriz(' til(' dis('ussiol1 Oil ('ost l'fIi('il'IH'Y, Lable 12 shows til(' 
iJH'I'('us(' ill l'flkiPII(,\' tlla.!: ('otdd hun' bpl'lI obtuillNI in Kansas in 
l!HO i r :tll()ent iOIl (;1' I'('SOU n't's had bpPII 011 til(' ('ost basis, 'Vitll 
a 1)('\tPl' allo('ution of t hl' fllllds sl'l'nt ill Kallsas, Ull in('J't'HS(' of 1)-1 
[ll'J'(,l'lIt ill Illfol'lllatioll l'ould Iran' IlPl'1l obtuitll'd {OJ' til(' Statl' pro­
duetiol1 pst illlatl', on tire hasis of two salllpi('s pt'J' fh,ld, If tht' Hum­
Iwr of sHnlpit's takl'1l l'(,I' fit·ltl had bpl'1l J'l'tiu('pd to one, till' !!ain in 
inforlllatioll dill' to all(l('atioll 011 tlrl' basis of ('ost would ban' bl'el1 
l:!;l \>pI'('(·II(. III SP\-l'I'1l1 dist rids, how('\-l'r, thp ('osl ldloClltioll would 
han' I'l'dut'l'd thl' a(,(,IIrll('Y of tilt' (lrmllldioll l'stilllate, 

TA II 1,1'; 12,-- K{/1I8{/,~: Gain In /lIfonllllUHII in 1.940 tine 10 distriblltion according 10 .. ' 

c(ls/ fllllr'lion 

--- '--" ---------------~--

! Prod,ul'( iOIl I i, l'r()(itll'! iOIl I •I'r(ldul'l ion \'!lI'UlI\ ('l' 'P('n'Pllt \'Ilrilllll'(' Percent
Dislril't \'lIrilll\('(' : ellll'ulatpcl 21 'IIi II " clllellllllpd 1 gain!ldual 1 HILlllplt'H per: /!: Sill II pit, per II Ifield lipid 

-- ..~.-_.._,,
I 

--,----
I. ,InS, (iiili I ii2S, aOI j 5, Ii 44i,!i22 11. <1 

2 I, aii2, O:W I I, lon, ilHi 22.8 930, !l39 45.2 
a ii, 421, 780 2, 110, (ins liiB. I 1, 8it\, otm 189, n 
-I 2;1:;, 1\)(\ 411, S71i - 3S. 0 :i4!\, iBIi -2t1, <I 
ii 7,2li7,300 ! 2, nil, ",Si I (iii, 5 2, 34G, O:H 20\).3 
Ii :i, 4iil. tilll I. 7a2, ,12!l !l9,2 1,507. iSI 128. !lI 
i in7, Il:lii RU.I, 1·1\) - 10, S 7S·I,342 1.7 
H ii, 712, O!l2 

! 
I 2, 737, 720 lOS. 1\ 2. H!li, uali 138.2 

!I t, ons, ii·IS I, OSIi, 82li -- l.(j U54, 203 12, 0 

Htnl(1 2ii, S 1[), 2(}·1 :"la, 3:ll:2i1-·I~-~--n:I~5-: 11, li92, 328 122,7 
i '---_.__."--- .... ­
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SUMMARY OF COST ANALYSIS 

R. The sllmpling intcl'\'ul should ha\'e been increascd und the totul 
mileage driven in ench district should huvc been incl'l'used in order 
to have utilizl'd the funds most dnt'ientlv. 

h. Fewet· fields thus would lun'e been s!unpled to estimate yield and 
quality whieit huve a rclatively low coeflicient of YUl'iubility IUlel in­
\'olve comparlltively high luborntory costs of analysis. 

c, In sllluplillg £(,W('I' fie1ch:i, additional funds would huve been lllltcle 

u\'llilnbll' fol' eon'ring morc mill'agp in order to l'stimllte acreuCT( 
whkh show('d u high eoefIiciellt of \'IIL'lability Ilnd involved R l'el~ 
ti \'l'ly low ('ost pt'I' 111 ile to meusnre. 

d. BCCIlUHt' of high labol'lttory eosts 1'l'r sUHlple ILnd low eoeflicient 
of \'I1I·iabil itO\' within iields, the eflkiE'llcy could have bpcn improved 
through reducing the number of sumph,s pl'1' field from two to one. 

e. An ullot'atlon of the sltmple on thp basis of the cost fUllction 
would lut\'e 1ll'L'lI1itted IU) l'stimuted gain in lnf'ormation of 94 per­
cent wit h two samples per field and of 1:23 percent if the number of 
slllllples pl'l' fipld had bl'NI 1'C'([uclid to Olle. 

BIAS IN THE Es, Il\b\'!'EH OF ACIIEAGE, YIEI.Il, PIIOTEIN, AND TEST 'YEIGH'I' 

In tilt' discussion of the stutistict\l l'flieieHcy of the sample !:il'Vfo'l'It1 

lIlptll(}ds :(01' I'l'dueing salllpling erL'OL' were pointed out. In addition 
to kl'{'pillg t IH' salll piing ('L'I'or small. however, it is u];.;o l}l'Cl'SSIU-Y 

t'i[lwI' to climinntt' yiI'tuully all bins it'om the stunple (latn or be able 
to nlUkp atijuHtlllPnt:; ill the l'stiulltLes to countt'raet till' dl\,C't of bias, 
'I'll(' teI'm "bius" is uSNI Ill'l'e to 1'(':(('1' to nIly HYstemat it erl'Ol' that 
occurs in tht, sun't'Y data, • 

SOl'IICES OF BIAS 

AGIIEAGE 

Tht' ",Iwat tH'l'page inti iea t{'d by the prehal'Ycst slllTeys was ob­
tuilll'd by Illultiplying tllt' total land lIl'l'a by tht' I'lltio of wheat 
mjj('uge Idong till' sllIlIp.ling I'OuteH to total I'Ollt(~ lI1ill'ugl'. The acre­
ag<, thus obtained might bC' Rllbjeet to 8(>\'l'I'al kinds of uias, . 

[n ol'tlt'r to 1l1l'HSUI'l' thp fr'olltagl' of wlH'at along sl'lecipd routes 
in ('OIHluetillg It pI'l'hlll'\'pst whput StlI'\'l','" it is of' COUI'SC' llC'c('ssury that 
till' pl'I'sonlll'i doing LIt(' lipid wOl'k bp !lull' quiekl,\' to identify whellt 
in a li('ld fl'OIll all uutollloLrilp'lIlo\'ing mlllt'I' swiftly alOllg a highwllY, 
Most of I h(' dIll(> I Ilis is (>:t~y 101' p(,I'HOns with 11I1 agl'i(,ltltUl'u'l oUl'I{­
gJ'(llllld. ,rlll'll I'tl'Ong winds HI'!, blowing, ]lO\Yl'\'PI', 01' ",IIl'Jl tIll' 
lmmpll'l's Illust "Iook into" IIll' stU) ('Ilrly in the mOl'niBg 01' Jail' ill 

thl' p\'Plling. OJ' ",hell it is difli('ult to oGtaill n good yip,,' of :t iipld 
UP('llUSe of tl'ep.·. bank:.;, IlPtlgl's, Wl'l'ds. pte.. it i:-; ~()1l11'tilllI'H 1l(l{'eSBltl'Y 
to stop till' autojlloi>ilp awl walk to t11p l'dgl' of 1I liPid to d!.'!eJ'mine 
\\'1H'thl'l' it iH a \\'h(>nt lipid. It is bC'Jiewd that tIll' idl'lltifieutioll of 
\\'lwll! along till' l'Oll/PS was IH'('Ul'lltp Hlld t hilt llO bins in till' iu­
ditlll<,d whl'tlt UCI'PIlg'l' O('('ul'I'('(1 lL'Olll thi~ SOUl'ce, 

!t!7tlO~t' 4:'!- ~-u 
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A. ~l'('()Il<1 pos~ibll' SOIlI'('P of bias in 1he lI('I't'agl' HriSl'l; from the 
faet that IlIPlIlbt'l's of Ill(' ('1'('I\'S who mad\' IlI(' SUI'\'P",; had to decide 
whether II field 0:( Yl'I'Y pOOl' ",Iwnl would \)(> hnr\'~steLl, H II field 
oJ whl'nt liS n ",holt' is yc'r,\' pOOl' but has SOIlIl' ::;izeablc pntchps 01' 

spots of fail' ",lwIIL II1('s(' patch('l;' may be harvested, A fil'ld of 
",h('lIt may appelll' g'()oc\ ('IHHIg'h to \\'al'l'llnt h~lI'\'('stiug bllt. aftpl' 
II ft'w ('il'cuils with II ('0111 bi Ill' , til{' 1'111'111('1' lIlay C\('('iCie that it lS ill­

nclyisabll' to finish hlll'\'('siing till' lipid, The~p ('xllmples 0'1' t'olldi­
lions thnt somctilllt's W'l'nlil witb rpslwd to "dll'at farming' in tI\l' 
dl'i('l' portions of tl\(' hl'('al Plains al'pH 111'(' ('itNI to show thut 1111d('1' 

SOI11I;' cil't'umstull('es, till' IlIplIlbpl'S oj' fil'ld el'('\\'~ working Oil I ill' PI'\' ­

lInn'psI whpat fHllTPVS cOllld not kllow (kfinill'l\' whct\tpr certain 
field~ 0)' plll'tS of fiplds sltollid til' l'l'gal'c\pd as wl;pat fol' han'pst 01' 

whE-nt thut would nol 1)(' ltal'\'p~t{'(L. .Il1slllll('(':< 0'1' this kind \1'('1'(' not 
w.id('spl'(,ll(l btl!. when t1w,Y O('('UI'l'p<l, tilt' Cl'{'\\,~ had to I1Ia\;:p (lp('i~iol1~ 
thnt ~OIl1Ptinws ,,'PI'P Will' J\I0l'P tllnn gll('s~(,s. ()bv.i()lI~I.'". Ill(' PI'('-
hal'YPst wh('ut slIl'n'ys ]o!-.p SOIlW of tlll'ir objp('(i\'.ity ill l'aS{'l- of thi~ 
kina: but. :fol'tlllHllply, 11Ip Illlmlwl' of ~u('h ('!ISl'~ is n·lal i\'el\' slllall. 

A (hiI'd SOUI'('P o{ bill:< in Ill(' witpat a('1'PagI.' t'st imnt('s' fro II I till' 
SUI'\'p,n ndg'ht I'f'SIJlt hOIll Ihp failul'p to I'P('ol'd (,lIollgh whpat fIoont­
ng('. hpc'uusl' oJ IIll' fad that fUI'lIlsl('ad~ an' uSllully lo('atp<I Il('al' 
I'nH(b. TIl(> '1'I'ontagl' lilH', whieh i,.. aboul TO ;\'al'dsin '1'1'0111 til(' 
Prig!' of Ill!' right-of-wilY, \\'0111<1 likPly t('ml to lip \\'('ightpd too 
h('ll\'ily to 'f:\l'm~t!'Hdl" and, tllPI'('"I'OI'P, a wlH'at aC'l't'ag(' obtail1pd '1'1'0111 

thi:: il1(li('nl iOIl would 1)(' ('xpp('(('d to 1,)(' too 1<)\\- Ulllt's:: othpl' bin~('s 
shoul(l ('011 lit Pl'nd I It i,. IPlld(,II(·Y. 'fhp pl'adi('p 0'1' nwl ('I'i Ilg Oil a 
lint' fUI'thp], in (SlI,\'. ahout HiO )-al'lh:) ('0111(1 Itu\'!' bl'(,11 fnllowpd, 
Hut ~ucll Ull inl'l'pliSpill Ihi,. dishlll('P would III1IkP IIIPtpl'illl! H1()J'P 
difficult IIl1d thp ],PS1Ilts l('ss a('('lIl'ulp, pal'tit'lIlal'l," whpl'p tl'(,('S, the 
topogl'aplty of (hp lllnd, I'le" Illight impair ,-isihility, Biu!-- dll(' to 
the "fl'onlu!!p" lilH', ho\\'p\'pl'. l"1tollld 1101 VlIl'Y '1'1'0111 0Ill' Yl'lIl' to 
aIIotl1('1', ' " 

Faihll'P of Ill(' SIIITPY 1'()lItp~ ill n ('(lIll1ty to pas,", Ihl'O\I/,dl :tl'pas 
tlwt \\'PI'(, I'ppl'l'",pntalin' of tll\' wlwat anti Iloll\\'jll'at land ill Ihl' 
('011 II t " \\'ould lIl':t fourlh ~Olll'('l' oJ bin,.lltn! ('Oldd nfl'pcl til{' I':<tilll:ttp 
of Wl'l(,lIt 1\t'l'pag(', Cnl1lpnri~()11 (rf t hI' \\'lwllt H('I'l'agl' indic:t(Nl b.,' 
the fH.ln-(>Y" with thai shown h" !lIP olli('ilt! I'slil1latp;; by ('ollnlil'l" l'l'­
\,t'lII~ (\iffpI'PIH'P;; ~o gl'l'a! that' 0111' w01l1d 1)(' l('d to \);'Iip\'p Ihnt in 
HO III (' ('olllltip;. tlH' ;;lIn'p,\' I'mltl'''' U'Il\'('I';;t,d a diHpl'opol'1 iOlln\(' sllllle 
of Ill(' al'£'ll", \\'itlt ('O\)(,pnll'lIll'd wlt('al 1H'I'('lIg~', In ",011\(' of these 
('Olllli if''' t lIP l"tlI'\'('\' illd icall'cl 100 IllllCh whpuL whpl'pu;. ill ollwl';; it 
indiC'ut('(\ a wh<'llt'lIt'I'pagp thni\\':ll" too small. TIl(' I'oulp;. actually 
:o.l'lpl'tl'd \\'PI'I' inflIlPI}('I'(\ by til(' t inlP u\'I\ilabll' for sampling in 'II 

('ounly, 1I\'uilnblr road;., lo('at ion (If tllP {'oun!y to hI' snmplt'tl IlPXt.. 

lind IIH' tIN;in' to (,O\'PI' th(' ('Ollllly as uniformly a;; pOl"l"ibh' in II 
paltt'I'1I ",ollll'what 1'l'sPlllhling' U gl'id. TIWl'dOl'l'. t\tp bia;.; I'l'~ldtillg 
frllm 1l0nl't~JlI'('SPlllnt h·(' l'Out{'l" ill a ('nUIII)' shollld bl' ('omjwlIHuting 
w\tpn tllp u('I'PlIgl'S :fOI' indi\·idllal ('oUlllips 111'1' ('ollIbilH'd into u tohtl 
for It crop I'PI)()J,til1g' district 01' n Rtntl'. 

Ylm,ll 

'1'111' yil'ld IWI' 1\('1'1' of \\'hl'lIt illciiC'all'd 11\' Ill(' PI'l'IIIIITPsl field ~Ilm­
piing ,'ras obl.ain('(l hy IIt I'(',..hing' lind wPlghin)!.' tl1l' whcllt ohtniT1ed 

'.; 

• 

• 

.. 

• 
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from It SllIall llH.'aSlln'd al'l:'lI in a ('OIHIll('I'eilll w]wllt£1l'ld alld then 
multiplyin,!! tht' weight by thl' appropriate 1'actor to com'elt to bw;lll'ls 
'pH !H'I't'. Such It yieJd might bl' suhjl'ct to severnl kinds of bills. 

TI\l' decision mllde ]'(',!!al'<1ing w]wther or not 11 very pOOl' £1eld 
would bl' harvested would atfeet the avera~e yields fOllnd in 11 county 
or otllPl' gl'ogl'llphi(' arl'a. This sort 01' bius would be invl'l'iiely 
related to tbl' bias ill ael'PII,!!l' 1'1'0111 the sallie SOllrel' Illld, therefore, 
th(' 1wo should purl I~" ('ompPIH-:at(· l'l1C'h otlipr Whl'll !lel'eagl' llIld yield 
1I1'l' ('Ol1\"l'I'((,([ illio u pl'oduction fi,!!ul'e. 

A bia!' also would rl'sult if the samplin,!! routes Werl' seleeth'e 
Ilnd yielc1Il'\'l'Js WPI'P tlifl:l'I'l'nt o\"er tlll' lll'('n lll'illg sllmpll'Cl. 

Bias('d yi('Ic1s would be obtnirlPcl if w]1('al in the IOO-yard str'ip 
of t hl' £1pld ",h('1'(' samples W('n' obtained difl:l'l'NI fro/ll the wheat in 
tIll' l'l'lIIllilldpl' of thl' field. Yi('lc1 bim; might also o('('ur, because 
H sOllwl imps is lIeel'sSal'Y 10 pass lip n field selt't'il'd for sampling if 
wlwat ill it i~ 1I0t malurp. 

• 
Yit'ld front tht' sun'py probubly would bl' hiaspd upward by the 

tllllotlllt of bal'\"(·sl ill,!! loss('!' l'II('OUI11pl'l'd in ('ollllllPreiul wht'ltt }J1'0­

duet ion. 
Bi!l~ ill t1\(1 yil'ld ('sl i lila il'!' I/Iight Iwisp if jlll/natul'(' wlH'ut were 

in\'lucipcl in I ht' salllpl('. PI'P('HUt.ioIlS wprt' takl'Il 10 ayoid this, ho\\,­
(>yer. !lIlt! it is bpli('wd IIUlt this 801l1'Ct' of hias did not apprt'ciablv 
ntf('<"t thp yil'ld estilrmlPs. . 

Tlll'l'e Iliay b(' OUIPI' S()UI'('l'~ of bias ill addition to thos(' IlIl'lItiolll'C1. 

1'1I0"l'EI1'> CON'TI~N'J' 

• 

In thp ubsl'Ilel' of ad<'<tlluIP dlPck dala, it hus lIot bl'l'11 possible to 
dirt'etly ('hpck the HUl'n'y (ll'oll'in pstirnatc's for bias. It is knowll. 
hOWl'Yl'I', thnt Iht' prolein {'ollh'lIt 01' thp wht'ltt kel'lll'l ('!tan,!!es during 
llIaturity. Ril1('p tltl' prphalTl'sl wlwul sUl'vey sUlIlples "wh' tnkl'n 
about 5 days OJ' Jl'SS bl'fol'(' hal'Y('st. il i~ possiblp that sOIll(' Halllpll's 
showed II difTl'l'l'll! proteill t'ontl'lIt than would hu\"p bet'll found in 
IIt(, g-min at halTl'st lilllP. Adually, thp Ralllplpl'S oftl'lI foulld (,0I11­

hilH's bUITl'stiugin tllP .£i('l<1s Rumpled, so II\(' (lifl't'I'l'II(,P l)l·twPl'lI 
Sillll plin.,!! and hal'vpstillg datI'S was uSltally quill' small. III ol'll('r. 
to obtain IlII indi('at iOIl oi' till' ('hallgl' ill pro(pill ('on tent of wl1(,111 
during a shol·t p<'l'iod illlllll'cliatl'ly PI'l't'l'tiill,!! hal'n's!, somp llllia 
takl'lI at Ful',!!o. N. Dale. ill -W;3H hll\'(' bpen pX:llllinl'd. tu The protpin 
('ontl'lIt 01' 4 Ynri('ti('~ Will, fotllld 10 jn(,I'('a~l' ill apPl'oximately tll(> 
sarn(' lIlH1I1H'1' I hl'ou,!!itout thp 8-duy 1ll'I'iod sl uc1il'd. TIll' ('()/Tt'etioIlS 
thltt would han' lIIa(h' tl1(, pl'oh'ill l'stilllatp!, oj' Ill'phul'\'psl ~alllplings 
('ornpul'abll' to han'psl illdic'at ions :tn' li!'I('l1 ill lablp 13. 

If tllP Pl'l'itlllTPSI :--ampl(' {'slill1:ltl'~ W('rp to hI' (,O/"l'('('(p<l i'ol' ill1-
IIlaturit\" bia~. it would Ill' 11 ('('('ssa I"" :for tIlt' fjpld IIlPII to ('stimatl' 
(h(, nun;h{'I' of (InY!-< III/til hut'\'pst i'oj, pal'll fipJd. ~Iall" of lltt' fil'lcls 
wert' ac-tulIlIy san;pil'd al ha tT(,sf. Th('I'P:fol'l', it \You id nol 1)(' 11('('­

l'SSlll'\" to l'OI'l'l'('1 aJI s:llllpil's. AI Ihis limp it is not 1'l'('OIllIlI('IHIl'd 
IlUll 'tll(' pl.'phal'\·pst WitPllt RIII'\'('Y l'sl illlutl's b(' so C'ol'l'ee('cl. II is 
!lot f('lt that this lillli(pd ill\,psligatio!l 11l'('Pf'snrily 1'u/"l1i~hPs ('OIle}U­

,. KIfCKIlRIOr., J W ,\1,1,,\('11:, l'nrlllhll~h('(1 H"!,!)I'!, "'rlU' .:.'1".'("'1' (W II.\Hn:ST 1l.\,I'P: ON ".:5T 
"·tlIOIl1', Tlgt~n. A~[) PIlO'I't-:IN CO:-;'J'KN'r (W HI'IU:'O Wlll-:,\'l\t, TIl(' tlntu \\'Pl'l' .,hhtill('d unlit'I' 
th,· !llrN'rion M I'; .\, 1J"lg"son, X"I'III nlll"'!11 Klnl" ('olh'g(', 1"IIrgo, )/. J)IIll .. In ('(1I1I'CI'n!loll
wltll th(, "gr","llul'Ill Mllr)<('(lug KI""'iP" w"IIlllt'r'r!!'!!1 ,,,,nj(','l, 
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sive eyidence regarding the chall:,!c in protein content of wheat .•. 

during maturity. The data have bel'lI uRed only as an indication 

of what one mlO"ht have expecled at Fargo, N. Dale, in 1939. To 

I'stllNish more definitely a basis for correction, it will be necessary 

to conduct more extensive illvesti:,!at ions for other States and fo'l' 

Ildclitioll111 years ancl varieties. 


TARLE l3.-Atijustment oj 1Jrotein content oj spring 1vileat when sampled prior to 
ilarllc.~t 

~.....- ~ ...-~ .. -- ... 

! Days prior to Amount to h('
i ImJ'\'('st acici('ci 
!-.----.--- ... - ..-

Number Perccllt 
2 0.10 
4 .20 

,20 
(j .32 
7 . 41 
8 .50 

Compal'abh' data a1'p .1101: ayailabll' to :f'ul'lIi~h a ('1\('<"1;: 1'01' him, in 
thl' Bun'p'y I('st wl'igllt estimatl's; !lowew't', at lpllsl (wo SOu reps of 
bias an' lwli('\'('(l 10 ('xisl. OIlPis c1up to IIlPlI"III'illg Ipst l'i:,!ht 011 

samples takl'l1 pl'ior to harYl'st:. The data eollpdec1 at }i'al'go, N. 
Dak., lUtye pl'o\'idptl a. basis 1'01' inwstigating the ('hangp in h'st 
\\"pjght lH'('Ol1lpallying ehaugps in lIlaturity throughout 8 days bei'ol'l' 
hal'wsl. .\11 'fOUl' Y:trjptips shO\wd ;:illlilar i.llC'l'pasl'f' in ('st weight 
during till' ~wl'iod, tlip l'l'latiw nlllOunl of change bC'illg approximately 
the sallw HS was l'X]1pl'ipncpd in Pl'otcill ('ontpl1L The analysis of 
,'ariancl' imlieat('d that til(' changes in t('st ,n'ight 'H'n' signifieant. 
Thp ('01'1'('('( iOIlH ,yhieh would h:t,(, bp('n n ppl iea blp to ])J'(lh:tnest 
samph'~ al'(' Hho"'11 in tubl(' 14. 

TAIII.E ]4. ~·Atljl(.~I/I/(,/11 of Ic.~1 'Il'l'i{!itl of .'iPl'illfl w/II'at 1("/1('11 NClIl/plcc/. prior 10 • 

11 a 1'l'(',~1 


Day;; priO! to AlliOllllt to 1)(> 
hlLlT('sl ndd('(i 

Number P01Wr/S 
2 0,10 
,I ,50 

.1'0 
Ii I. 20 
7 1.70 
S ~. 30 

Although tilt' limited 111\"('s(igalioll eil<'(! nbon' has indicated 
ehnnw' ill test wl'ight 01' whpat l)l'iol' to mntlll'ity at Fargo, further 
s( udy will bt' l·pquirc<1 to ('HI nhl ish molt' clpHnitely a basis for COl'­
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reeLing test weight in preluu'yest samples based on similar studi('s 
in other Statl'S a nd for additional years and Yari(,ties. 

The test wl'ight estimates were subject to a second bias whieb was 
inJll'rent in the laboratory technique used. As the amount of grain 
obtained from eueh head stunple was insutlicient for I-quart standard 
test .,eight Hlmlysis, :it was necessary to use a mi(,I'o )\1<'t11o(/. This 
method eonsisted of measuring 16 ce. ql1antjtil's of grain, and con­
wrting till' weight ill grams to pounds per bushel through the use 
of a com )luted cOTlyersion factor. As systematic errol' might ar18(' 
with sueh II lllCtllOd, a study "was £ollduetl'd to jllY('stiglltc the agree­
ment betwl'l'1l l'stimatcs made from the micro ll)("thoc1 and the st!lI1dard 
method. 

Ten batches of wheat of various test wf'.ights were obtained for 
this study frol11 the Grain Supervisor of the Agricultmal Marketing 
t;cniee, at Kansas City, Mo. After test weights were determined by 
tlle regular method in the SupelTisor's offiC't'. t hl' 10 batches of wheat 
were Rhipp('d to the Statistieal Laboratory, IowlI State College, in 
nir-tight t'ontainl'l's to prevent moisture challge wh.ile in transit. For 
th(' l'xperil1l('IIt. ('ach of the 10 batches or grnin was placed in a 
SPptu'alp pan and lIullIbt'red. ~fiC'ro samplings '"ere takl'11 at random 
fl'(Ul1 tlH' blltehes of grain. wpiglll'd, anel replaet'd. Onp person meas­
ured the grain, and nnolhpl' 'wpighed it. Tippett's numbers were 
uSt'd to d('signuh' til(' order in Y,1Iieh samplings were taken frolll 
('a('h hllteh. TIl(' w('ighl'r did llot know from which hatch a sampling 
was drawn: thus nll'lllory bias in seale reading was reduced. 'rhe 
individuals took lui'll::; at Illl'asuring and weighing, so that the datil 
could furnish illfOl'll1ation J'pgarliing diff('r('TI('es betwl'l'n observers. 
Two sizes of hmss cylinders w('r(' lIs('(L one 16.08 ('c. and one 32.5 cc. 
Thirty sampll'S were takt'll at randoin from each batch of grain 
by using tIll' smalll'!' cylim/l'r. and 15 '\n'r(' similarly S<'l('cted from 
(,lIch hatch by USin(T the larger cylinder. 

Analysis of t11(' ~atu p('J'mits an N;timate of prl'cision as well as of 
bias. Th(' preeisioll or sampling error of the micro method will be 
diseussed fil'st. The analysis of variance of the small cylinder datu 
is shown in tab]p 15. . . 

:J'AIILE 15,-"111ra{lIsis of t'CLria'1lCc of test 1Vcillh/, obtained through the micro we/hod 
I'll 11,~i'/lg a la.OS cr, "!l1ind(>r 

! 
I J)pgn'PR of Sum of II MeanSou!'ee of \'arintion sI fr'('('r\om SqlUL!,(,~ I Rqunre 1 

BnlehpR of gmiu_ _ _ 
Salllp}il\g~ \\'ithinimie}H'S__ •. 1 0, ]44
[lldiddlllLl slImpipr;; 

t Annl)·sis M \'nrinnrt' wus dmw on w{lil!hiTlgs [n g:rullls. "l'o eOUVf'rt IIwnn ~qllnn's to pounds Jwr buslll'l,
1II11ltiph' by (01.';'11)1,

, Exciu(h's tl~lIr~s for indiddlllli sllUlpl('rs, 

Th(' !'talldal'd ('101'01' 01 till' llll':lll of :10 :-;alllplings talwn with tl}l' 
16.m:! ('('. ('ylill(h'l' 1'1'0111 each batd\ is (O.lcl4) (4.H:n)+,;m, 01' 0.1270 
pounds pel' bu~heJ. Tabll' 1.; shows that tile micru IlIetLotl is capabll' 
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of detecting difl'en'l1l'esin tcst 'Yl'i~ht between un/ehes of ,,'lwllt, 
with It proportionately insignificant sa11lp1in~ el'l'orin tllp measure­
ment ofench batch. Tlw mean square of O.12G2 for individual 
sa 111 piers is signifie!lnt. 

The analysis of variance of the lll('USUJ'('Illl'nts obtained uy USil1~ 
the lurge cylinder is sho,,"n i11 table 1<5. The sUlllplin~ <'lTor of un 
('stilll!lte from 15 sUllIplings by using the lnr~e cylinder is (0.182) 
(2.3H04) +V15=0.1l23. Hence, appl'oximajplytht' samp or more jnfor­
llHttion (,lUI be outainpd 1'1'0111 15 of till' :3:Ui te. l';llllpies as from 3() 
of the 16.08 cc. sUllIples. In futul'e sUl'veys. it is suggested that the 
:12.5 ('c. cylinder be udopt'('d :1'01' m('as\ll'iil~ t('st wpigilt of i Ildjyidual 
slunples. 

After the t'xpel',inH'llt hud beell ('ol1lpll'tpd. the standard test 
weight Il1CaslIrt'II!l'lIts Oll ('ueh bu/eh of wheut wen' obtained from 
the Grnin Supen'isol' Ht Kansas City alia W('I'(' ('omparecl with the 
mean estinwh' indi('uted b~' the 11Iicl'o IIH,thod. Tahl(, 17 shows these 
('onl pn I'isons. 

'rABI.!: l(i.-AII(//jMj.~ 	 of 'I'(/J'j(/I/('(' of Ii'S! '1 rcifl II I oli/ujl/cd Ihl'ollflil. 1"(' micro 
I//dhot! 11/J1I.~il/fl It 32.;; (·C. C'lIUI/tiC/, 

, ' 

: J)(,~l'C'(,f' of HI/m of 	 MenuHoul'('C' of \'lLrilLtion 	 ~fl'(·pdol11 :<qulLn's HqU1UC'1 

Hal ('I\(,f' of I!mill $) Hi.-). fi2;;:{ lit 4028 
HlLIUplil1gs withill IlILtl'lll'f'_ .140 4. (i.-ll (j .0332 , O. 182 

ToIILL _______ _ 149 170. 27(i\) 1------­
1 Annlysis uf \"llrianct' WU~ <hllll' UII Wt'i~hings in g:rnms. To l'Oll\·t'rt fIIt'un !iqllnn'~ tl) pounds prr hushrl. 

multiply by (2.39(}111. 

'rAlIl.t: ]"j.'··B.,lilll"I,.~ uf 1,'..1 	 wf'illlll oll/I{illn/ Ii/! /III' II.~C of II/(' N/(/I/r/Ul'f/ wet/wd 
u11ft / Ill' '/II j('/'O '/1/ cIhall 

Micl'O Mirro 
StandlLrd lllP! hod HIPlhod 

1l11'1 hod ](i.08 ec. 32.5 cr. 
eylindpl' eylilld('l' 

Pm/mi., 	 POll lUis 
(iO.4 ,i9. [) 

2 .is, Ii ;i8,O:3.. __ . ___ •• • _____ . ______ _ !i2, () 	 (\1. 84. ____ .. ___ . ___ ... ____ _G. ____________________ _ ;;.1. 1 	 ;i4. 1 
;;s. () 	 ;)7. (jO. ___ . _____ .. _.. (iO, 2 	 58.8 

7 .. _. 	 .i7. -I ;i(i. 7 
R 	 Ii 1. 4 flO. 2 
9..• _ .i!:!.7 G3, 7 

] () .- ... ,i5. H ;)i.). _ - - 'J 

A\'{'I'n!!:p 	 ;;7.4 ;i7. (i 

Tllbl(, 17 shows tltat (';..(imatl's obtnhH'd u,' 111(' lIIicl'o llIPthocl al'P 
lower and apPHI'(,lltly billsrc1 wlll'l1 compnl'cll with ('stimntes by th(' 
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• standartlmethod. Tlw bias in the test 'weights obta illed by the use of 
the large cylinder is !':lightly less than that obtained by the use of the 
small cylinder. III the standard metllod, a quart of gl'llill is measlired, 
weighed, and the weight is cOl1\'erted into pounds pel' bushel. It is 
thought that the weight of this larger quantity of grain tends to 
compress the muss and thereby crt'utes a larger amount of grain pel' 
unit yolume than i!:! metuml'ed by the micro nwthod where the COlll-

S1andardMethod 

(I'ouhds per Bushel) 


1i,6 

1/ ./" ,­

'097 ,­
" 

64 ,}o/ ,-" 
{l-

",. ~ '" " 

,lt: . ,- " 
,­

'?,o " 62 " ·V " " " 

/~ ,," 
60 " " 

,­• / " " 
"/ " " 58 

;/ " " 
" 

/ ,­
"/56 " 

y"
" / " 

// 
54 

It/ " 
" 

,/c " .. 52 

• / 
1/' 

50 52 54 56 58 60 62 64 66 
Micro-Method (Pounds per Bushel) 

li'lGl'It" ]:!.-C'OIl1p:u·isOIl or micro nlE'tlroli :lllll stundal'll method of obtaining 
tpst weig-lJt of ",lwaL 1fi.08 ('c. cyHndpr llsetl in the micrO IIlNhoc1. 

pression effect is dt'el'easecl, as a result of the reduced volume measllred. 
Figures 12 and 13 show graphically the bias in the micro method of 
('stimatillg test weight. 

The graphs show 1hat: the bias of the l'ylindel'S is quite similar 
und is a relatiw. mtbe l' thall a COJlstant llIllOUllt. It is interestilllf to 
Hote that the bias aPl)l'oxil1lutely disappears at test weight of 50 
pounds per bushel. In future surveys the charts shown as figures 12 
and 13 could be u!:!ed in ('Ol'l'PCUllg the estimate!:! :from the micro 
method. As tllp allalysis of Y:tl'iul1ct' indieatt'd a significant difference 
between obsel'Yers, it may bp advisable to lise a separate correction 
system iOt, pach individual hIking thp micl'o l1lt'aSUl'ements. So long 
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as the research phase o£ the survey is cltrried on, it will be necessary • 
to collect quality information by individual samples, There£ore, it ... 
will be necessary to maintain the micro method, 1£ the research work 
is dispensed with, however, the samples taken in a county can be 
pooled and standard methocls lls('d to measure test weight. 

BIAS FOUND IN THE ACREAGE AND YIELD DATA 

In order to obtain statistical ('vidence regarding the actual occur­
rence o£ bias in the acreage and yield data from th(' suney, the differ-

Standard Method 

(Pounds per Bushel) 

66 v , 

~ 

t{; 
~ 

4>' ~ 
~ ,,0, ,

64 ~" /i ,,;"57 /0 ,-
,­
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• 
~~ rlJ-<i / 

,, 
52 

0/ , 
, 

,­,,, 
60 

0/' 
i / 

,-I I ,,-

I , 


,
! , 

58 
1 I 

v/
/ ,-" I 

,­1 /' , 
I [Ij/ 

56 I1 

V/ 
, 

[7
54 

17 'II 

52 
,/ 

/~, 

50 
/'/ 

52 54 56 58 60 62 64 66 
/ Mlcro- Method (Pounds per Bushel) 

Froultt: l:3.-Comparh;on of micro method and standard method of obtaining 
test weight of wheat. 32.5 cc. <,ylinder used in the micro method. 

ellces betweell the SUITCY estimaf es of yield and acreage and the 
official estimates by crop reporting distr.icts have been computed and 
compared with twice the sampling errol' o£ the survey estimates. If 
this difference between the estimates is greater than twice the sam­
pling error of the survey estimate, it indicates that the survey esti­
mate is, at the:) per'cent probability level, si~nificantly different from 
the official estimate. As the amounts by wllieh the official estimates 
may differ from t.he 1'1.'111' lIcl'eages and. yields are not known, it 1111;s 
been necessary to lise only the sllmplmg error of the survey estI­
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mates in the tel3t for bias llll'ntioned aboye. Tables 18 and 19 show 

~he differences between thc official and survey estimates by districts 

III 1939 and 1940. 


TAIIT.E J8.-00111[lIIrisOIl of 1fl39 survey estimates aml offiCial di,~trict estimates 
of vield alld acreage to dctect billS 

Yield Acreage 

, ,I ~ ... ... 
rn ;;; cr. .., 

St~lt(~ und district 
<! 

~ 
::~ 

OJ 
~> 

OJ 
; ­... 
oj 

1! c.. 
-----~- ..--~.----------------

BII.~h- B/l,~h- Bush- Bush-li,OOO 1,000 1,000 1,000 
Knllsns: els els elll ell! acres acre,~ acre.~ acres 


L______________ 7.5 6.4 1. 1 0.778 7011 067 34 72 

2_______________ 12.? l~. til. 9 . ~~6 1, ~?011' !~~r 1l?8 80 

8_______________ 21. 3 l(i. .l 14.4 I. ();)O 637 ,)831 n4 41 

4_______________ 5.6 4.4 1. 2 . G31 G88 5541 134 72

,'"1_______________ 14. I. 10.2 13.9'1 .704 1,7M 1,592 W2[ 84 


1
IL_____________ 2~. ~ I? 8 13.0 1. ~~4 09~1 ?8~1 lOG: ?9 
7 _______________ 1 0.8 (l.0 11.8 .()07 1,·IOG 1,806 .100! 182 

8_______________ 1 19.5 15.8 14.2; .8,50 2, (198 2,IH21 8(1 101 

fI··--------------., ..~3_3~ 15.5 17.5 3. 6451~~i 12581~ 


, , I 
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a .. ____________ J.I. 5: la.2; 1 l. a f .502 4H H2: 21 31


l5._____________ 0. ::II ~.~! --.8 . 824i 335 25-1 1811 31 

H.. __________ ___ 1·1. 41 S. bl 5.8 a.228' 140 130 101 38 

!l.. IS. 7i S. 5: 10. 2 5. (J!!8: 221 l5ti G51 43 


Xorth Dakota: 'I 
 I 

1 _. ___ ~ S.8 il,O .2 .50G 1,0211,078 -57 80 

2. ______ •• ______ IO.\). 11.8 -.\) .58·!; \)881,017 -29 85 

:L______________ 12.5 ' 11. 1 11.4 . ·l95: 1, 47li/l, ali2 1114 48 

·L_____________ 10. 5 10. a .2.354 788 097 91 53
:i.______________ 11. 2,1 9.9 1. 3 .77(j 811 819 -8 (il


1 1

(j ~______________ II.!!, 11. 4 .5 I. 068! (j\)71 730 -33 48 

'--------------- 12. () lO. (j 11.'11 . (HiO, 795, (iSS: 1107 ·19 

8_______________ 0. 11' H. 41 .7.489; G3a, 55!!, 741 47

0_______________ 12.1 10.0 12.1 . S8GI !iSO' 7031 -23 47 
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J Di!fcrC'IlCt1 Ulon" than twi<~l' as hlr~tl I1S siullpling: ('rror. 
327002°_.12--0 
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2I ___________ II. 0 8. I, '2.!) L 0:')2 !i!12 (Hi3 29 (i2
~ ~ 

3 	. ____________ . 13. 7 13, 3 . 4 . liH I I, 3il4' I, 2fi9 95 78 

30,4 21.H '8.5 L 1112 55(i· 572 -Hi 89


·1 7.2 1i,·1 .H' 	 .754 (il7i 544 73 71

:i I!I. 0 \(i.O '3.0.1.129 1,791,1,580 211 146

(j 27. 2 I!). 8 '7.·\ . 7!)8 779! 582' '197 78 

( H 'J R 2 'I. 0 .217 1,021' 1,113' _92' 117
s 10.3 15.fi .8 ,4582,1311 1,988 143, 157

!I 20, 3' 16. 3, '4. U . i:i25 (i32 55(j 70 60 


;-li.-7-I;I..,"",,~,~~='2,;,,"-",7 =,;280,_ ._~~~i~~~---I--- ---1-- ___ _ 
( )klnltolllll: 

1 _. _______ _ 12,3 12.5 - .2 , (i2(i 581: fi83 -2 (jg

2 IH.3 14. !l '4.4 .421; 1,741 1,54:,) , 196 97
·1
,1'. ___________ _ 18.2 Hi. 1 ' 2, I .551 715 543 ' 172 7(j 

7 ______________ _ 	 20.0 15.9 4. 1 .714, 553 459, 94 72


13. I 12.9 .2 W3, 800 1i48 ' 252 116 
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. -

I IHITt'n'o('p mOrt' thnn f.wit't, us Inrg-t' 11.... !mtl1pIiJl~ I\rror. 

2 I U('ltI(h'~ nnl) :, fir tltP l:i ('OUllt il\S ill tlw (Ihn ri('t. 


Tahlp IH show!' t hut of' ;U ('I'Op 1'(lpoltin!! diHtriets Hlllllpll>d ]11 19HH, 
t Iw SUITt'.\' l'stilllatl'~ of' yil'ld \\,('1'(, lal'!!l'J' than t11l' official eHtimatl's 
III :!i distl'jds with a difl'l'l'('Ilt'(' of twi('l' till' sampling error of the 
!'uJ'\'('Y sampll' ill Hi <liI.;( J'iets. In 1940. silllilar him; waS l'xperiencec1 
with yi('lcL l'stilllatl's 'fr'olll 14 dish'ids III whieh thl' survey ('stimatl' 
\'xl'E'P('!ec! till' o/Jiciu I ill la distJ'ids alid H of {lip diff(,I'~n('l's W(,I'P 

!!l'pntl'J' than (wiel' tlip sampling PI'l'OL' of' Illl' sun'l'Y l'slilllatps. 
As foJ' 111<' a('I'pa!!!' l'slima Lt's, tllP ;'un'p)' ('Htimat PS in 2-1 of til<' HI 


distr'iets s:lI11pll'd ill 1!l;3f) w{'n' auo"p till' oflieial estimates with 10 

of tlil' difrel'(,IH'{,l' twill!! IlIOl'P tllan dOllble till' BllJllplilll! ('1'1:01: of tilt' 

SU ITl'y pstil1mt {'So III U).J.O, till' :-llll'yt'y a('I'l'H/!l' illdications in 11 of 

tIll' 14 distl'iets s:unpll'd \\' l'1'(' abllw' Ilw o/lieial l'stilllah's and 4 of 

till' difl'eJ'lmCl':-l \\i'I'P stalistiealJ" sigllificallt aeem'din!! to the {,l'ih'l'ia 

Iwi Ill! I'm ploYNI to d is('l'I'1I si/!Il i£ieam'(' of di fl'el'l'ncps . 

. lk('a~rs(\ tlll' Sun'l',\' ('stinlatl:H Hr<' ('onsiHlp.ntly hi1!hl'1' thull tlip (~fIi­

('Ial ('stJl1l1lip:; and b('(,:tUH(' haH tllP HUlT{,y ywld 1':;tmlHtl'H and n thll'd 
of its al'J'('aw' ('stilllatl'S difi'!'1' by 11101'(' than twiel' tIl(' sampling enOl' 
of tIl!' HUI'W,\' iJl(\il'Hrioll:;, !,\'idl'I]('P points Htl'ongly towal'd bias in 
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thp snrn~v iudications of yield and ael'l'lU.!"(' fo!" both years, Sot all 
the diifP1:ellCt's were' significant ac('onliug'to till' crite'ria used; how­
eypl', if the Slll'\'ey pstimates are to be of 11111t'h yalue in supplenwnt­
ing the eady ollieial estinllltes it will lIP lIeel'ssary to l'edllC(' these 
difl'eren('es or to be able to lll1tiei pah' them, If tlU'y should prove 
to be n>latin'ly ('onsistpnl: for S('\'l'I'al years, that would indicate' 
that it might lll' I)()ssibl(' to anticipate tlwnl, .The IH'e('edinl! section 
rpglll'ding statistieal ('meit'lIe), has suggesiNL Ill('lUIS whereby the 
sampling errol' of tIl{' SUl'\'('y estimate" might bp reduced b)' i111­
Jlro\'l'd sam pliug te(' IIII iqup, Tilt.' systl'lIla tit' ('1'1'01' or bias found in 
t lIP l'st illla t Ps \\'i II IIOW lip ill V('stigHt l'd to tl')' to determillP tIl(' l'xtent 
to \\'hieh this ('onli>Olll'llt of 1'1'1'01' ('an bl'l'pdut'NI. 

As it has not )'Pt b('ell possibll' to allo('ate tIl{> total bias to its 
Ylll'iouS IIssu1llNl sour('!'s. Olll' ('h ief l'OU('PI'n has be('1l to illYestip;atl' the 
possibility of npplyillg a ('onstant adjustllll'lIt 1'01' Lias in Hamples 
takpll l'nl'1I \'l'lll', If Sldlki('llt ('ollsistPIIl'\' is found to W;U'I'allt It 

{'onstallt a<ijllstllll'nt fo\' bia" ill suc'('('(>(lillg yC'aL'S. a g\'eat port iOIl of 
thE' S\'Slelllat ie- ('1'1'01' eould thus b(' l'limilllttl'li f\'o\ll the estilliates, 
'1'11(, (:onsistC'llc,\' of hias bpt \H'PIl Stah's iu a gi\'Pll yeal' has also bpl'1l 
l'xam ill (>(1 to <1is('o\'(,I' wbpt Ill'\' d ifl'pl.'put adj llstUlPUts would bE' nel'ded 
-fOI' l'a('h State, III making tIl{' l'ompal'islJl\:; of biaH bptwpell States 
alld !Jt't\,'('('u ,wa\'s. l'l'gl'pssiou tl'l'Itlliqul' has lwen ('mployp(\ to indi­
('all' <lil1'(,1'(,11(,(,S ill \'('Iatiollship [)('t"'(,(,11 StllTP,I' and oflieial pst ill1:ltec;, 
'1'11(' I'piatiollship bptw('l'1I th\,sl' l'stimatl's for tlH' s('wml ~ltates 
,,:I III plpt\ ill lU;\H aud 1\)40 is ShOWll i11 tigu \'('s 14 to 17, illl'lusi n', 

Figut'('s 14, lfi. Hi, and 17 indielltl' that ill ('aeil Stnll' 1I ditrl'l'Pllt 
l'(',!!l'Pssioll \\'as 'found to ('xist ill botlt tll(' Ina$) aud J IHO SI\I'\'('\'5, 

I Ii f-igUl'l' 1+, tllp slo(Jl':; of tIll' l'('gI'I'"sioIl lilH'S of oflicial yipld 'Oil 

l-U\'\'P,I' yi('ld an' sho\\'ll (0 [)(' quill:' similar TOI' 1'0111' Slatl's, IHlt IIll'LI' 
1('\'l'ls al'l' ditl'(,I'l'llL Th!' South Dakota \'(','!I'pssioll liu(' in (igu\,p 14 
t!ppal'{s ('oltsid('I'ably 1'1'0111 th(' I'plat iOllship showlI in tIll' otllPl' foul' 
Statl'S, Tltl' l'platiollship bpt \\'l'('11 tIl\' ll('I'pag(' ('slimat!' "hOWll in 
figun' 1;) lik('\\'iHP .is foulld (0 dill'pl' a1llollg ~'Hat('s with till' Xp\.Jl'aslm 
Ii Ill' (\pp;u't i llg frolll t Itl' 1llO\'(' ('ol1sist(,lIt r(' latiollsh i p found i II the 
oth(>r fOlll' Stall''', 'I'll(' two State:; "ltlllplN! in 1!l40 show <Iifl'l'l'Pl1t 
slop('~ in tIll' l'pgl'P"sioll l>l'hn'ell yipld pstilllatt's ill figlll'P Hi, Whl'I'Pfl>' 
ill fiU:lIl'(' IT tIll' :;lopl's of till' l'l'gl'l'ssioll lillPS iJ('(\\'PPU ll('l'l'agl' p>'ti­
matl's :11'(' found to IlP quit.l' silllilnl' but till' l'lp\'atioll:-; of til(' lim'>' 
dif]'p\, slightly, TIll' dif]'pl'eIH'p~ showll abm'l' ill tIl(' I'P\a(iOllShip Iw­
I \\'P(,11 I hl' ~UITl'\' alld ()fIi('ial !'st i111a(p" of \'ipld alld a('I'pagl' in tilt' 
lLift'p\,('lIt Stall''' 'indi('all' thai in adjl1s(ing 'I ill' SItI'\'P,\' (,!"tiilla(l'~ fot' 
bin" it lllll,\' hl' 1Il'{'('c.SH\',I' to liS\' a difl'pI'{'nt ndjuS(IlI('1l1 fol' Plleil Sratp, 

Aftpl' filldillg that pneh Stall' ap[Jl':ll'('(1 to show a dift'pI'('1I1 bia:', 
Ill(' IWXI slpp \\'as (0 illws(igatl' tIll' ('xtl'nt to whi('h a bias ('IWOUII­

tPl'l'd 1 ypal' ill IIll' distl'ic( ('st il1lall'" within a Slall' would 1)(' \,l'­
lWHtNl ill tllp following ,\'I'al', .\.s datn '1'01' 2 ),I'al'" \\,p\'(' a,'ailnble 
olll), fo\' Oklahoma lIlId. Kansas, i( \\'as 1I\,('p;..sal')' to limit this phas\' 
of tIl(' stl1ll\' to thps(' (wo Stall'S, III fiu:uI'p 11' it is llo(pd that till' 
l'elnt iOIl"hil) ll('t\\'l'l'll tIl(' ofli{'ial ),ipl(I lU'ld Sl1IT(',I' yiplcl is ql1itp dif­
Je\,l'l1t in H).j.() from IIta ( shown inW:lni n Oklahoma, Figu \'('s I$), 
~(J, nnd ~L show, ho\\,l'\'pl'. that til(' I'plat ion~hip 1ll'11I'\'\'1I Hltl'\'l'y allll 
oflkial ael'Pltgl' (,Hlimat!'s in Oklahollla and Ill' botll yipld and lI('\,('agl' 
t'siinmll's JOI' Kall~al-. sh()l1'~ little l'ltallg(' fl'OIll waH to J!J40, 
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Table :!O shows the 1940 clistriet l'stinmtes of yield ILnd acreage for 

Oklahoma and KUIlSUR udjush'd for bias as illdicatecl in the 1939 

estimate~. A.fter examining sHemI methods of adjustment: for bias, 

it appeared that probnbly tIll' most npPl"Opriate adjustment could 

be Illlldp by n'adillg tht' H)40 SUI'yey l'stinmh's from the IH89 relation­
ship charts such as figul'l's 14 and 1:1. III making Siwh an adjustment. 
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j.'lm·l(~: 1·1. - YiI'I!! of ",IIP:!L !l\'1' 11:11'1'(':;('(1 ncre in fin' SlUI!';';, l\)~!). Ht'~l'e";.;hlll 
of uHh'ial ~'i!'ld 011 yit'ld in(!i('HtNI hy pl'rlln I'\'t'"t :-:m'H'Y, hy crop rt'pol'till~ 
di:-:rl'iPll'. 

the prol'edut'P folIow<'d was t (J pnlN' !11(' lUaU chart on tll(' x-axis at 
til(' ('stimat(' of yipld 01' ael'l'ag(' indiea[p() by t1l(' SUITe,)' in H)·lQ, t11(,11 
by a wI'(ieul projl'dioll oj' this Plltry voillt the l'l'gr('ssioIl lim' was 
intel'se('t('(I nt a point which was l'xtpndecl horizontally to cut the 
y-axis at the point which was tal\-t'll as the adjusted figure. 

Tablt' ~() shows thntin a<1jlH.;ting til{' 1\)40 dish'it'! ('slimaks for 

bias that was shown in the 1939 estimates, an "oypradjustment" oc­

{'un'Nt. After adjllstl1ll'nt, R ou( of H survey yield ('stimates '"ere 

lowPl' thllJl th(' oflkinI ('slilllall's ",hill' bdorp adjustlllPnt l;{ of tllP 14 

SUl'w>y figllJ'ps "'Pl'{' higlwr t hall til(' oflil'in I ('st illla t ('s, Eight of the 

1+ adjustt·d SUI'H')' ('stima(ps ditl'pr('d i'J'lllll !lw oflicial ('stimatl's by 


.' 

.. 
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~. 	 more thlw twice the sampling errors of the survey estimates. Six 
of these eight differences were negative and the other two were 
positive. A.s for tllP Ilcl'eage estimates after adjustment, in 11 of the 
14 districts the Sttrw'y indications were below the official estimates 
as compared with 11 out of 14 above the official estimates before 
adjustment. . 

From the foregoillg inH'stigation it has lwell found that the total 
IUIIotlllt of bins found in 1940 appe:n'ed to differ from thnt of 1939. 
If this is true, it might indicate that the bias arises from several 
sources, somp of which tn'p ~nol'e important in certain years than 
otllPl's. Therefore, to as(,Pl'tam more accurately the amount of bias 
likel.r to o('eu~' in. a gi,,~'n year, ,it will b~ IIP('l'SSItl·y to det~rmine the 
n·la.tlve eOlltrlbut 1011 of each of the VlLl'lOllS sources of bU1S. Then 
with euch vear's slllllpling it mny be possible to estimate the relative 
possibility' that cHeh bill!' might Occur and adjust for total bias 
Ilc('ordi ngly. 

TAnL~; :W,-C'OIll!Jrlri,wl/. Of 1940 .~Ilrt'e!! liisll'iat estil/lat(J.~ of '/lil'ld allll Iwreaue 
adjllst,ed, for IJil£R .~".()/('n in 1939 'With the official (:8tillltLte,~ 

Acreage 

Stat(' and district 

1 .4,tljllstrd (or hitl, showlI ill 10:111. 
, lllfTI'rliUl'(' fIIun' lhnn twil't) us: lurJJ(' us silinplinl! f.lrror.. 
J Onlr Ii of tlw 1:1 ,'ountIl's ilt tilt' ili'itricl, WC'ri\ sllmplp(L 
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Figures ~2 10 3H. illdusin\ show certuin t'olllpal'isOllS of wheat. 
aCt'enge, :yield, and pl'odudion n!-i illliieatrd by til(' jll'rIHU"'l'sL lipid 
slllllples with the ofikinl estimaJpH on n crop 1'('pol,tinp: disiriel basis, 
rl'hese figures show Hll' amount of HI'Uttpl' ill tIl(' dis! I'iet Lip:ul'Ps, 
",Yhere the sur"!:'}' ind i('u.l'i01ls linH' not lWl'n aclj ustt:d, t 11(' ext Pill and 
dil'eetion of their hias ant! saltlplinp: ('1'1'01' Ilta,\' b(' obsPI'\'pd, 'YIll'l'l' 
th!:' SlllTl'y illdieutiolls hu\'l' \)p('n udjustt>d ulld Ill(' plottpd pIJillt!' 
d!:'ptu't frolll u OIH'-tO-OIl!' lillI' of J'plut iOllship, it illtli('ail':; thai tlw 
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FllH~Itl<: 15. ...\(.l'p:q.!p of ,,·hpn l lin l'\'tl:-;l(Jd ill Ii \"t l Xl H lp:-i, 1n:~!J. HVj!I'P':-::-.ioli of 
1lIliI'i;I) 1I1'1'C'1I!-!'!' Oil 111'\'(':1;'«' i ltd il'lIl I'd iI,r JlI'P)IIII'1'P';( "111"'1',1", h,\" ('1'01' 1'(>))Ol't illl! 

dist ri('tH, 


bias ill tl\(' Stll'\,('," datH WH!' lIot till' :o;atlll' ill thp ~ n'lll':O; Ot' tllal tUI\' 
l'ITOI' thul Illig-Ill' lH' PI'P!'l'lIt in thl' ollj('ial p:o;lilllat(·:o; ditl'pl'l'd 1 )"l'lll' 
wit h the othrl', 

C;OMI'AIlISOl'i OF I'IIOlll'CTIOl'i ESTI~I:\TI~S FH";\I TilE I'IlEII.\lI\'ES'I' SI'II,'EY 
WITII OFFICIAL 1'1I(1)1'CT10;'; ESTI" ATES 

A. l'OIlIPlll'isOIl of lltp ofli('inl esf'illl:il('~ of \\'1H'al pl'oductioll ill Kult­
sa:; ",ith ('stimuLI's illdi('utNi bv till' pl'ph:\I'\'l'sl SlIl,\,('\, will illustl'atp 
1lH' possibility of oiJlaininp: il'('utPI' HI'('IU'l\('Y in lht~ pstillla!l'd ;;i:t.t' 
of til(' wlwal (,I'Op Ilt hlll'\'I'St tlll\(', Kall!'u;. il'- IISp(\ :t:- all l'x:ullplp 
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• because it is the ollly Htate in whieh tlw pn,llarvest sul'w~- covPl'ed 
all ('rOll n'pOl,tiug d istl'ieh; in both InaH and In40, This perm its a 
rendy t'OIllI>al"ison of pst illlaf'l's 1'1'0111 the lu'eharvest survey witb the 
preliminul'y oflieilll pstimatp:-; wltit'h in nearly all States arp on It 
Stu t (' ha::-i::- only, 

It is o!n'iolls frolll tablps 18 alld In, a:-; well as :frol1l the charts 
of both l\en'uge nnd yipld, that the IlIllHljusted indieatiOIlS from the 
sun-eys :11'(> high, "T]WII tIl(> ael'page l'omplIted fl'OHI the whl:'ltt 

Official Yield (Bu) 
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("II,t'lt ... Hi,- Yi .. l(l or wll,'al JI"I' lIan'PHIL'1I lIt"'t' ill Knll!;IIH allll Oklahtlllln, 1!l40, 
H(,~I'I'H"i()1I o!' ..meilll ripld tI" ,l'ipl<l jll((Ic-:Jll'd hr JlI'I'hnITI'HI i:;Ul'n'y, by ('I'll), 
J'I'Jlul'lill~ ((iSll'il'{S, 

fl'olltagp oiltaillt'd t hl'OlIl!h Itst' of tIll' l'I'O]l IlIPh'r is 1lI11ltiplie,d by tlH' 
yi('lci ('onlplltl'd Inllli tIlt' II'll('al grain HllIlIplp::;. theilldi('ull'd produ<'­
tioll l'x('l'P(]:-; lllE' otlieinJ l'stilllulps us finalh' dl'I('l'lIlined, Bias of 
this kind is 1)I'PSl'nl in 1110::;1 :-;alllpll:'s of datu 'n'lilting to (,I'OP produc­
lioll. pal't'iell al'l,\' of Il('!'l'HW', Sillel:' JH:3H \\,l\:-; tltl' fir'st yeal' the sUITey 
\\'u:-- l'Ondll('lt'd in Kans:ls, t hel'c was no wily of knowing ('urrl'ntly 
whl~tJH'r till' sun'l''' data would Ill' biusPI.1. 01.' t hp (lir'l'l'ti{)l1 and exl('lll 
of 1I1l,\' billS that 'Inil!ltt \)(> 1)!'l'SPIlt. '.I'll(' HJ-l() survey dnta 1'elating 
to a('r'('Ul!l' lind yil'ld Wl'l'P adjllstNI for tll!' bias shoWIl by eompal'ing 
tIll' In:l\l Slll'W!' indications wit It t lIP oflkial p::;tinlUIl's for 193D, Then. 
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after the 1940 survey hud been conducted, the 1939 survey data wert· • 
adjusted for the bias shown by the 1940 survey to see what the 1939 
survey would hllye indicated currently if some Illl'thod of IldjUl.;tlllent 
had been antilable. 

The unadjusted and adjusted SUITP)' figmes for both YPlIl'S are 
compared with the official estimates prepared clllTently as of Jllly 
1. August 1, and December 1 in table 21. The wheat pl'oduetioll ill­
dicated by the preharvest surny i~ nIP most l1P1U'ly ('ompa rahle 
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1"rrWItF 17.~A('rpll!!(· of wil!'at Illu"'pslt'd ill Knmms and OkIn lIonUl. l!l-lO. Ltl'­
!!I'('ssiou of otli('iHi a('I'P:l!!l' 011 (l('l'pag(' imlieHH'd by 1)I'('h(lI'1'(,S( SIlI'VPY, by el'oJl 
('PIIIII'! iug disll'i!'ts, 

as to lime of ])l'pparatiol\ and availability with tlt(· ofli('ial pstilllatp 
ior ,July 1. 

TIl(' iable in<licatps that in l\)RH til(' pl'phul'vpst SUtTP)' (iof it had 
bl'('n p()ssibl~1 t'urrentlv to muke I lip iuljustnl('llt for bia:;) would hanl 

lndieuted It crop eon~idl'rably ;;.lO lal't-[(', illHl tbat the oflicial pstimatp 
at bnryps! wa:; PI'i\('ttc'ally llll' satll£' as III ])p(,Plllbpl'. .\ [ll'plilllinary 
PXILItl i!lat ion of t IH' Fpdpml ('{'!lSUS PIlU11Il'J"at ion oJ wlH'at acreage 
and productio1l :for Kan:-ns in Hl:~H slIggps!s that tLw J)('('Pl11llPr offie-ial 
pstilllatp Iilay lw a liUlp low bu! ..;till tlIP ()fli('ial pstiJllatp as of .Jul\' 
1 :;PPIlIS to bp b('t(e1' than tIl(' (lr(>!tul'\'l'st suney indil'utioll a<ljll"tl'~1 
in til(' 111l1lll1er previously c1l's(,l"ibt,d. 
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Official Yield (Bu.) 
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J.'l(;rll~: 1.'\. Yil'ld of wlwal pl'l' hUI'I'PHIl'd u('rp ill Okiahollla, 1!l:~ll and 1!14!1, 
llpgl'(,';Hioll of otli('iltl yil'ld Oil yil'ld illdlclltpd hy pl'('hun'('Ht HUl'\'l')', h)' ('1'('11 
1'1'\lOI'l ing t1i;;ll'il'ts, 

T.~IIL~; 21.--J\lInsu,~ wheut pr(ldllction, o.tlif'illl I'siillluirs unci illdicutio/!II from 
WJ'l~ey, J.lkJ.9 and 1940 

Ofli('ial ('sliulILiPl' unci indicationR frolll I-urn'y 

Million l\lillion 
(1(Jll'illl ('stilll!LI('><: bushels bushels 

,luly ('rop !'(~p(]rL •. 111 8\1 
Augu>« ('rop r('porL ] Hi 101 
D<'l'('lIliJN crop T<,port 112 J24 

1'I'phar\'('st wliput ,mr"p\'; 
Prilllal"\" illdkut iOIl: __ _ I Hi! I HiO 
Adju;;tl'd indil'lLtion_ ~ 125 3 J 13 

1Aen.'nl!ll. itl(tlcat~d hy {'rop nH'lf'rrntin~t HluHip1iNt hy yit'td I,,'r !ler(' indicated by whent ~raln .suIlIJlh's. 
, 11130 sllrwy dntn IldJIlSII'rI lIy hillS sholl' II hy IIno sun'('Y, 
Il\HO~llr\'('r <lnlo IldJuslt'l1 loy hlns ,;11/1"'" h~' I!IJU survey, 
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In 1940. ho\\,p\'('r, the prpita ,'\"('st "UI'\'PY (adj nstpd) more nearly • 
jndicated tlw tTUP size of tllP Kansas \\'Iieat CI'Op at han-est thail 
the official ('stimate on July 1. ,],h~· SUl'VPY l'plat('(l to a btel' dah', 
sincp the field ,,"ork on Ow Slll'H'Y in 1940 was not completed until 
July l~titl' duy till' ofliciul July 1 report was relpllsed by tIll' Cl'OP 
H('pol'til1~ Bounlllt 'Yllshillgtoll. 8im'e a few days must lIl'eessarily 
l'lapse bet\Y('('1l till' time Bela work iH (,Olllplf'tl'd and til(' timf' when 
salnp1('s can 1)(' titI'Psh~'(l. wl'lg:hl'd. eomputatiolls madl'. pte., at the 

Official Acreage (000) 
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Pre-Ha..e.t Wheat Survey Acreage (000) 

FIGl'HE l!l. -A('I'('agl' of wlwlIt hHl'\'\'HIPd ill OklnlJ(lIllH ill wall alld l!l-lO. H!' ­
I!T(>HSi(l1l (.f o!li('inl uI'[,pagl' Oil :te[,PlIIW illdi(~all'!l hy 11['"III1I'\'\,SI :;tIl·\·,,~.. by ('['OP 
\'pporti II/.\' diHu·jNS. 

laboratory, til(' l'Olllplp((, rrsuits of till' 1!)4() Slll'\'l'y ill K/lllSaS W('(,l' 

not lIyuilablr ill filliP to ha\,(' hpl'lI UHl'd H~ all aid ill prl'parill~ (lI(' 
ofli('ial crop 1'('PO!'t aH of .Iuly 1. 1'11(' sun'py info!'lIlal ion for pa!'t 
of Kallsas could Ill' Illadp u\'ailabll' ('\'PII in ypnrs of lah' harn'st mi in 
]940, h(}W(,YPI', ill timr to bE' utilizl'd ill PI'pp;ll'ing: titp .July ('rop l'PPOI't. 

Sillt'c tIl(' sun'(')' JUptholl is still in the pxpl'l'inl('l1lltl stag:l', it l'PlIlains 
to bE' SN'n just how df{'('(in' it is ns an indieation of a(,l'ea~e aIllI yield 
crf wlH'i1t. This will bp 1~>al'l1{'d only aftN' obs{'ning: th(' l'{'su]ts of tIll' 
SlllTl'Y OWl' n period of Yl'lU'S. Bnspd 011 l'xIW!'il'll(,p to dntE', however. 
it IIPi)E'lIrs to huYe JIIerit !llld IlHl)' I)('O\'P to Iw a !'('ul ('olltl'ibution 



AN OBJE("l'1\'E METHOD OF H,u,IPLIXG WHEAT l'lELDS 51 

• to IllPthods of pstilllatinp: till' whl'at (,I'OP, It no\\' SPl'ms that with 
rpslwet to estimatinp: the SiZl' of tlll' wheat ('rop, the survey may have 
its p:reatest IItility in YPUl'S when ('rop jlI'ospP('ts shift l'adi('ally cluring 
the severul wpeks .I111111l'diately pt'(,('pdinp: hlll'WSt. The 11I0st rl'cpnt 
t'xulllp]e of !{Uch u yeul' ill Kuusas is 1940 whpll ~wheat wus seeded 
under extrt'lllely unfilvoJ'uble ('onditions and prespnted a dismal pros­
pect until COpiOllS, tilllPly pr('('jpil alioll dllring til(> siwing pPl'mitted 
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Fl<ll'm; !.!1I. Yield of w!wut prl' hlll'\'ps(C'\1 n('I'(, ill Klln!\u~, lHan lind 19.JO. Up­
gr('sf;lon of o/li('.in! yiph! on yi('!d ill\1i(,1I1('(1 by prp!uII'y('st SUI'YP~-, hy ('l"UP 
r('portillg" dist riets. 

a rpll1llrknble dl'\'elopmenL As a l'esult, rapid and continuons im­
pl'oYrlllent of the erol) pct'sisled until han'est. Since the regulul' 
aCI'(lap:c schedules lIset by I he Crop Ueporting Board ill preparing 
its July 1 crop report W£'1'(' H1led out and sent ill by gn)\"ers in early 
.JUIlP, th£')' nppaJ'l'Jltly fnilpd to I'l'fll'ct tIle full l'eco\-ery of wheat 
that earl iN' appca l'l'd 10 be lost. Not' did oth£'l' regular sources of 
il110rlllafioll inl1~~ indi('al(' the pxfpnt of the area of wheut to bc 
hlll'n'sfl'd. Yipld inforllwtion for till' .July 1'Pport was sent in about 
.July 1 but g"I'OWl'rH (.\'(111 then W£'l'l' not flilly awn!'£' of the yields thut 
would finally be sl'{'lll'cd, Und(11' th£'se eil'C'ull1stanccs. the July 1 
ofIicinl estimate of KanRlIs wlwat IH'odudiol1 was too low. 

http:o/li('.in
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The preharvest survey taken at 01' just before harvest, therefore, 
should be of most help hI years 'when prospects change rapidly as 
harvest approaches. The limited amount of evidence now avaij-e.ble • 
for purposes of comparison suggests that present methods employed 
by the Crop Heporting Board for obtaining 'wheat acreage and yield 
data b:r mail inquiry probably w.ill give more accurate estimates of 
tlIe wheat crop at lturvest than the pl'ehal'vest survey (as conducted 
so far) in years when crop Pl'osp('cts are relatively stable as harvest 
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r"IGeRE 21.-Acrellge of wheat han'e~led ill Kansas in 193U and 1940. He, 
gn'ssion of ollicinl IIcl'engH Oil aCl'ellg'p iudicatl'd by 11reharyest sun'cy, by crop 
report 1ng districts, 

approaches. During the period UJ;) 1-40, howe\'(:,r, the official ('sti­
mate of Kan::as wheat p.roduction as of July 1 varied :from the final 
('stimate by 15 pPI'('ellt or lllore in 3 of the 10 yellrs. It seems that in 
such years tll(' l'Psults of the prel1alTest sUlTey might prove to be 
Taluub](' as supplpmentnl information to be used ill nc1clitjon to that 
obtain('d from other SOUI'('E'S in preparing the official wheat estimates. 

FORECASTING 

SuffieiE'ut infortrULtion l'l'lnting to phlllt chal'nC'tE'ristics was col­
lected to form the basis for u study of the ('olTelatiou of yield per 
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• acre 'ith plant counts and measurements. The plant observations 
were confined to (a) number of heads, (b) height of plant, and (c) 
average length of heads within the area, of the sampling unit. These 
observations can be readily obtained prior to wheat harvest. A. cor­
relation between yield and plant characteristics would indicate the 
possibility of c1eveJopillg an objective method of forecasting yield 
from plant counts and measurements. 
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F1GUHE 22.-YieJu of wh(>ut lWl' Imn'estcd acre ill Oklahoma, 193!). l{pgl'csSioll 
of olIieiul y1el<1 011 yieJd ill(lica teu l'y pl'chal'\'ef't survcy, by ('rOil reporting 
districts. 

A. more objective method of forecastillg' wheat yields than 110,\Y 

used might penUlt tb(' C'rop l~eportillg Board to attain greater accu­
,'ney in Its fOl'ecasts. If.it should develop that yields can be forecast 
from plant observations ,,·ith greater accuracy than by prl'sent metllOds 
which utilize reports from g'rowers giving conditioll and probable 
yield, the accuracy of Ole production forecasts ,,'oultl b(' improved. 
The production fOJ'ecasts still 'would b(' nffectecl by any er1'or contained 
in the iOl'('cast of t lI(' nCl'('age to be httrvested. N eYcl'thel('ss, lLny 
method "whieh "would .\?l'1'll1it greater accuracy in 1-11(' forecasts of either 
of the components of production (acreage and yield) would prove 
valuable, 
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If it should be found that wheat production can be forecast with • 
more precision by preharvest field sampling than by present methods, 
it might be advisable to issue forecasts for areas smaller thall It State 
hecnuse of variation ill dute of maturity. In this way It wheat fore­
cast for southeastern Kamms bllsed on planf' observations could be 
issued soon after tlIP field sampling in that ttl'Cll was completed, pos­
sibly about May ~O. On the other hand th£> i'ol'ecllst for the north­
w('stern pnrt of nIP Htate, where wheat matureR somewhat. later, would 
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Pre-Harvest Wheat Surv~y Acreage (000) 

]i'HlUU~; :!3,-Acfl'age of wheal' harvpstrd in Oklahoma, 1!)3H. Rl'gl'e8sion of 
oftlcllli IIcrcngr 011 Hel'rage indicated by preharvest survry, hy crop reportillg 
distl·icts. 

not be a,vltilable until about June 18. Forecasts for other parts of 
tIll' State could be obtained between those two dates. Simihtr series 
of forecasts of the wh{lat crop for other Sttltes could be istiued about 
3 we£>ks in advance of harvest in each area, the forecasts to be based 
on th£' results of field samplillg started nbout a month prior to 
harvest. 

Such n scrips of forecasts would ha\'e the advantage of timeliness. 
That is) the forecast for an a]'ea smaller than a State could be pub­
lished as soon ns it wns possible to make the necessary observations. 
Howev!}]', since the effect of weather, insects, diseases, etc.) on the 
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• whellt l'l'OP during the month preceding harvest cannot accurately 
be predicted. it would seem tiUtt the combining of a series of spparat'e 
forl'cast:-; eneh a.pplying to It different date to secure all over-all total 
might give misleading l'Clmlts. Since one of tlle most important 
functions of thp Crop Reportin(y BOllrd is to furnish forecasts of 
thl' total procludion of It crop tH' th{' whole. ('ount]')', it would bp 
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j"lGult" !N." YIl'lti of wileat ver hanpstetl lIerl' in K:lllSIII', 1039, H('/.:ressioll 
of otlkinl yipl(l 011 yil'ld indil'ntl'd hy 1l1'('ilarvpl:it Hllrypy, hy ('rop rt'pOI'ling 
dis(ri ..tl-, 

tl(1('(lssal'y to utiliz\' infol'llilltioll frOl1l SOUI'l'(IS ot hpr thall thl' pre­
harV($t :-;llr\'ey ill fOI'p('asti Ilg total prociUd ion as of a gi,'en elate, 

All nttl'lllpt ha:-; 1)pl'lJ malil' to point out sonH' of the goal,.; to strive 
for and difIieultil's t hat Ilia y 1)(1 l'll('Ollllh' l'l'<l in fOl'l'ctt!-;tinCT wheat 
,lCl't'agc H lid yidd ft'01l1 pn,II':u'V('!-;t field H!\ lI\pIing and tlH'l1 Gtilizin/! 
such forecasts ill a Pl'ogl'a1Tl of (TOP I'('ports. The pOHsibility of mak­
ing sl'l'\'iceahle fOI'('('astH fl'oll\ pI·phun'pst wh('ut sUI'n'), llata will hI' 
px:imilwd next, 

It 'waf' found in till' l\)i3H SIU'\"(',Y (5) that out of nine plant oh­
sen'ations taken, the .Ilumhcl' of hC':uls, ltei/!ht of pla.nt, and length 
of Jl!'ad gil\,(, most promisl' of providing n basi!-; fol' fOl'cca:-;ting the 
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final yield. COl1s('(llIcntly, in lnaH and 1940, till' plant observations • 
were confilwd to tlws<' three. TIll' obs('l"\"at ions wert' Illalip on paell of 
the %000 aCl'l' sampling units that wer(' takl'lI from (,Heh fiplc1. 
Since yi('ld also was obtailll'd on (,lIeb of thesp un its, it was possibl(' 
to lllnke sl"'craJ cOlT('lations. Yipld wa:,: first eOlT('lat('(1 with tIl(' Ont' 
variable, llumb('l' of h('ads, tlwll wit h tIl(' two v:triahl('s, numbl'r of 
hends and height, !tnd fina 11)' wit 11 t11l"l.'(, val"iabll's. 11 1I1 II ber of heads, 
height of plant, anel 1(,llgth of h('ad. The resnlts of the t11rc(' ana.lyses 
tU'C shov:-n in tltbll' 22. 
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L"WI'III': ~i.- "\~·l"l'H/.:!' or wlH'at i1:U'\"C'I'[!'(j in KllU~a", lila!!. HI'/.:l"Ps:;ioll of ollidnl 
Ill'l"eug"!' 011 IH:n'H/.:!' ill<iic:a[pd by prelHu'ypst l'urycy, by cruj) rI'pol'lin:; 
disti·jQI:<. 

In both .\"l'ars till' IIllillbl'l' of IlI'lllb !Iel'Olln!s 1"or a highly signifkallt 
ILmo\lnt of tlH' "llI·illtion ill yipld and I1light bp ('ol\sidl'l\'d nil illlPUl" 
tant f!ldol' ill d(,tPl'l1lillill/,!; lltl' final yipld. 'I'll!' addition of lLnothp.. 
nll'iabh" h~'il!ht, Itow(','('",' in<:l"l'H:;l'S thl' ('Ol'I'plal ion l'o('f1iCi('lIt (H~) (0 

RlICh II degrl'l' that (Ill' ('I'I'm' of' ('stilllatl' iR agaiu l"('llll('pd by a higlIly 
significant alllOlIllt. Tit\' inti'odlletion of a third nll'iablp, length of 
IIl'ad, also ..(,(hH·!':,; (Ill' Ilnl'~pla i Iwd nll'iatioll, but by only a sma 11 
H.nlOlIUt. ThPl'l'fOl'p. ill rlllul'(' SlIl'"PYS. it might 1I0t jlH}' to COl1tillll(' to 
IlwaSl1l'e letlgtlt of IH'atis. Tlti:,; ('un Ill' RPl'1l by ('olllllal'ing 1'\ with R2~ 
\YithH~" ill tabh' 2~. 
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• Official Yield (Bu.) 
24r----.~~._---.----._--_.----._--_.----._--_,r_--_r----r_--~ 

20~---r--~~--+----+----r----r---1-----:----f----+----r--~ 

I 
!

16r----r--~r---·t 

• 


,- -.---+---+--+-~ 

OL---~----~4----~--~6·----~--~12~--~--~16~---L--~2~O--~~--~24 

Pre~Harve.t Wheat Survey Yield (Bu,) 

1·'lm'IIE :'!(j, Yit'ld of \\'ll('llt (ll'r 1IlII'VPHIt'd 1ll'I'!' ill X"hrllslm, lnaH, i{pgI'P,;RiCIII
IIr otlicilll yit'ltI 011 yil'ld illdi(,IIII'cl hy pl'phlll'\'pst KUI'\'I'Y, h~' ('rOil I"l'(lortillg 
distriC'tR. 

• 
'L'AJlLI'; :.!:.! • .II 1111 ill/(' rr·I'rt·.~.vi(l1/ (/1I(ll!l.Yi.~, willi. 1'(trill/iOIl f/1I/()lIfl 8/11/('8 H'I/IOI'C'Il, 

ba.wtlllpOIl ;11(/;1';(/1/(1/ ,Wlilp/(W, /II,W (/.//(/ 1!'~.fJ 

J!I:!U I Jl40' 
>-~ ............---- ...__~ __I__
~_-

Yipld I'S. lluJll\)pr of 11('1lr!s: 
('()rrph~1 iOIl ('o\'flh'jc'nl (1'1) ___ _ O. 7GO i O. 507 
Squar(' of ('orrpJlltion ('()('flil'iPII! l"I~) ,51l0 i .257 
Ih'gn';;siotl ('op(]j('it!llt (ll) _. .077 • O!).! 

Yil'1d VB. nUII\",'r of h(,llr!s find h('ight of phLllt: 
(\){,fIj,i('lIt of III1IitipJp ('orr('Jalion (/(~I . S5H ,730 
Squal'(' of ro('fIkil'nt of lIlultiplp ('orr!'lat ion (/?,21 , i3R .533 
Stalldard partial n'gr'ssioll ('Ol'f1i<'iCIl! (firsollL ___ .' ,5GIl · :~(jrj 
HtallcJnrr! partin1 r('grpssioll clll'flieiClIt (131'110",1 ,4,13 .5H 

Yit'Jd liS. numb('r of hClulH, hl'ig1tl of plaJll, aJld length of 1t(,:~d: 
('ot'lIidl'llt of lUu1tipJ<' ('orrC'lntioJl (Ha) . ,8lil , 7:? I 
Hquar(' of c'opllieil'nt of IIIUltipJC' ('orrl'Jnt ion (Rll _._ .74 I • 5~f) 
Stanclard part illJ r!'gT('SHioJl ('ol'fJki('Jlt (firsolfl),.. • .572 ,301 
Hta1ldnrd pnrt ial n'grpl'HioJl l()(,/Ii('il'll( ({Jr/lo,\'I,L_ ••• .41 !) 550 
HtaIlclllrd par! ial rl'gn~tillill1l C'(ll'fIkien(. \131'/.0,\'0- _____ .' .000 -.0·13 

• 
I Dntn n.'lln'~c'IIt. Ii !\(nJc's: Okinholllll, KIl1J511S, N~brllskn, South Illlkotll, nllc! XUrlh lJnkl)tll. 
J J)lItll (or KIIIlSIL~ lIud Oklllholllll oul,. 

http:1I(ll!l.Yi
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To forecast yi('lcl of whent: based on n single variable, such liS 
mUnDl'l." of heads. it wouhl hPIIl'('psimry to use a l't'gl'('ssioll C'qwltion •
sueh liS y=y+b(.~'--:;')=((+b,)', tllt' I'P~t'essi()11 equation to btl based 
on clatR securN1 frolll jH'C'\'ioIlS im'pstlgatl0l1s, In this (,quation y 
is tlw ('stimatNl yield, il' is tIll' IllIllJiJ('J' of hrllclli. b is tIll' l'I'gJ'Psliioll 
eoeflici('llt of 1/ Oil it' i'rolll lhl' !In,\·jous inn·stigation, and a is n ('011­

slunt (i('))oting tlw ]p\,1'1 of till' 1'(lgl'!'ssiol1 nlld is o\JfniJWcl by sub-

Official Acreoll" (000) 
2400r---'---~----r---.---~----r----.~~~----~---.--~~~ 

2000~--~~-t----r---~---+----t_7~~r---~---+----t_--~--~ 
~ , 

f--l--f-----+------I---I--- .,-,'~T'--~· 

''"" ;/ I .~---I---!---+---I---\t-.~ ~__J_-_ -- • 
12001--t--l1----t-----JV,-L ,- ,- - __L__.__ 

f----l----~ ~- l : --!+­'" V----+ + ,-l--c­
!-------,+--+-~. --~ ,-, - +--!--~ 


400i------+-+-t1i~f-----+---+--+---t--+--+--l 

1-----t----'1'---1----~--_+----~--+-_+--t_--~--_l--__l 

~I
OL---~~-4~0~0--~--~BOO~--~--~12~0~0--~--~16~OO~~--~20~0~0~~--~2~400 •

Pr.- Herv••' Whoal Survey Aer.ao. (000) 

1.'HlI'm: :!7. API'I':!!!I' of \l'1I1'1l1 lItll'\'I'~tl'd ill Xpill'lIslw, l!J:\!), HI'f(I'l'ssioli of 
ollh'inl ;lel'pllf(I' Oil 1II'[,PIlf(1' ilHlil'u !l't! hY1II'{'iHII'\"P>'1. SIII'H')". ll)" {'['op rppol'lillg 
(1I:-;ll'i!'I:-;, 

tmeting tIl(' \\'\'iglltl'd Ill(':tn .11111111)(·1' of Iwads tilll('S thl' ]'(lgl'PssioJ\ 
l'ot'ili('it'llthoill lilt' \\'(·iglltpd IlWl\1\ yi!'ltI, all obtnilH'd ill tll(, pl'p\'iOIiS 
ilwl'stigat iOll, TIll' w('ightl'd IIH'Hll 1l11l11bl'1' of hl'a<1:-; oiJtailH'd. in 
ttl(' Wlll' fot' whidl ttll' for'('('ast is to l){' Illndt' would \.)(' sulJstitllh·t1 
in thi:-; (,<]llatioll f()l' ,I' IUIlI (11(' fon'('a:-;tpd yit'ld would l'PRulL TIll' 
weightt'(\ Illl'all 11111111)('1' of h('lltl::; h' obt ailwd by \\'l'ight ing t lIP mean 
UUllIb('I' of IWI\{I:-; in (,1Ic11 <1 isll'id b,\' till' 1I1'1'('l\g(' ill I hl' d islrid as 
shown by tilt' :-;alllp!t· uf[('t' it hal' bpl'1l ('orrl'd(·d for bins, If. IHnyt'\"('I'. 
till' n'lu.tinm;lIip b('t\\'('('11 yipld fllld nllllllll'1' of h('I1<ls is fOlllld to be 
C'uevilillt'lll'tlll' ('!llIatioll ",'oule! IIP('d to lip lIIodifipt\ ll('('()l'dingly, TIll' 
best re::lults would b(' l'SJll·etecl 1't'0I1I tt :fol'l'cltsting equation bast'd uvon 

• 
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aIda sl'('U\'C'd in a yl'1l1' \\"lwl1 ('OIHlitiom; of crop growth w('rc similar 
to the onp to whieh Ihl' fon'('ast appliC'H, ~int'l' ally ,-uriation in 
tbe a constants and /J ('Ol'f1i('il'llbi fl'OlllWHI' townr would 1'('SUlt in 
all (l1'l'Or in tilt' f()l'('('llsts, it would bp (rj; intl'rt'st to l'xumine the dif­
fpl'cm'(ls l)('tW('(,11 (,OITl'SPOlHlil1g com,!ants fllld ('oefli('it'llts in tht' 2 
Yl'IU:S fol' \\'itieh we hn \'P data. 
. TlH'l'l' Ita \'l' I)('('n Ihl'('p kinds of I'l'gl'pssiou;.; studiNl. III OIIP ellSC' the 
l'l'gJ'(ISSiOllS \\'('I'P obtll i lll"d by pool i'ng a11 till' StUll pips ill (,Ht'll ~tltte. 

Olflclal Yield (BuJ 
24 

20 

I 
16• I 

! , 
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I 
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I __l--------- 60 0 9 
B 

~~ oZ 
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4 r--' --~-t-"-T-'­

! i ___c_ 
~~,.-.~­1------" ,-- 1 , ­ '.'I i• J ! i Io 

4 8 12 16 zo 24 
Pre-Harvest Wheal Survey Y,eld (Bu.) 

l·'n;t'lc~; :!S.' Yil'ld uf ",Iwal IlPI' IInn'pstpd :I<'C'P ill SOllth Ilalwtn, W:'.tl, H\,~I'I"'­
SiOll ot: oflkial yipld 011 yit'ld iutiil'lltwl loy pl'pltal'\'p:.;1 :';IIn'p)', hy ero[l I'Ppol'tillg 
dis!I'i!'ls, 

III a S('('OJ1(1 casp Ihl' pfl'('('( or dist J'it'! Yt\l'iatioll WlIS I'l'IlHl\'\'(] :fl'ol1l 
tlll' n'~n's!-'ioll l'qllatiOlI. In tht' thil'd ('U~l' til(> !-'tlllIpll's \\'PI'l' !-'l'gl'P­
glltl'd into til(' fOlll' 1l10!-'t (l1'l'\'ulpllt ,'al'il'l ips with tl\(' l'l'lllailldl'1' 
thl'oWIl into It lllis(,t'llalH'OIIS \'HTidy gl'OUp. TIl('n JOI' (la('h "llripty 
dus~ili('n( ion till' l'fl'('e( of the (,011111\' nll'iatioll was l'l'Ill()\'pd frolll t.he 
l'<'gl't'ssioJ] eC/lIll t i.nn, ' 

All till'N' ,inds of I'p~l'('ssi()ns hu\,(' bpl'l1 ('ukulatl'tl and the l'e~lllt­
ing coustants and ('()('fIiCil'Ilb:i lIrt' gin~ll ill tablt' ~3, 

• 
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Official Acre. (000)

240 
 • 

BOO • 
400f--4-

BOO 1200 2400 
Pre-Horv••1 Wheat Survey 

I<'wnt~: :!!I,-·A('I'PII/,;P (If \l'hl'lll han'pstl'd ill Soutil (Jakota, l!Ja!!, HI'~I'I'~:.,i(l1l of 
nfli(oilll 1l('I'l'a~1' Oil U('I'C'U/,;l' ill<1i.'a [I'd by pl'l'lHln'pst ,~Iln'('y, Ill' "I'OP I'l'portill~ 
diiSli'i('ls, 

~h',ll' nnd Yf'llr 

Clklnhnntll: 
W:w 
tIIlD 

Knnsn.o,;' 
193\1 .." .............. ­~ " 

lU10 
Nl~hrnskn, I!l:m 
Hnuth I.lnknLit, wao 
;:';orth 1>111<0111, 1U:I1l 
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r I r' 
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I II nntl b nre thu l'onstllnl!{ ill tlw rl'I4rl'!i~101i llquution u=u+b,e, 

• 
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• 


• 


• 


Fl"Om tnblp ~a it CUll bl' St'l'lI thut tlll' ([ l'Ollstants IIlId b ('opfliciC'nts 
ditl'p["pd both bl'lwl't'1l years for II ~i\'l'n Hiatt.' and bptw('('n Stutes ill 

till' StUllt' ),('a I'. Th is ind icat('s tbut in tll(' :2 yl'H 1'15 both tlH' slop<' llllt! 
ll'\'(' I of tlw n'gl"l'ssioll hn \"(' Chlu!~l'(l. '" NI th('!" factol's II frpcti ng 
the g-rowth of ,,'Iwut ill Kallsas and Oklahoma in the :2 Yl'ars studied 
\\"('·1'(, dissimilar: llnd tbl' diti'PI'l'Il(,('s in th(' ("onstants and ('()('fIi('il'llt1' 
of til(' Plluations fOl' tlw :! Yl'ars an' pm\)ably g-n'atl'r than usually 
would b(' found, 

Official Yield (Bu.) ,
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pre-Harve.! Whoa! Survey yield (Bu,) 


1"!(;('IIE ;W, Yipld Ill' 1I'1I('at liP I' lIn 1"\'(';;\ I'd 11('1"1' ill ;'\01'1 II 1)/1 kola, In;{\), Hl'~rl'~' 
;;iOIl of oflil'inl yil'lc( 1II1 yipld in<!h'u!t'(] loy IJI'phlu'\"l'sl sun'p)", lIy (,I"Oil r('110l"till~ 
di~t I"i<'l~, 

.\ltitOlll-dl w)!!'at SPl'c1l'd in t1H'>iP two ~hlt!'s for til(' 1!':\\) ('rop had 
II 1)()(l!"l'I' than 1I~lIal pl'O",PP('{ lb it \\'Pl1t into thl' wintPI", it was J'(·la­

tin'ly ill 111II<'h hl'ttpI' ('OIHlilioli at tlti~ stagp of dp\'ploprrl('nt thall tlw 
1!l4() ('1'0]>, TIH' W:lll CI'OP, !JOWP\'1'1" wa~ fOl'('pel to parI)' matul"ity by 
abllOl'Jllall)' hig-II tl'lllpl'rat III'('S, at and aftp!" fillin~ t!llll'. TIll' H) to 
c['op Oil til(' ot h(,I' hll nl! \\'usfll \'orpd by trnH'ly mllJ~ and allllo::;t 
id(.'111 tPIlI)lPI'allll'ps at fillillg- {illl(' whidl 1ll'1'lllittl'd It l'pmal'kabl(' dp­
\,l'lopnwllt (beg-un ill thp :-;pring) to ('O!ltilllH' !'i~ht up to hal'\'psL 
"']wat hnn'l'~t ill !H,III \\"a~ 11'0111 j" to 10 c1a\"~ latpr thun ill 1939. The 
difference bplw('('n gl'O\\'ing (,OIHlitiollS imnipdinil'ly pr('t'eding harvest 

• 
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ill the 2 ycars probably contributed llIuch toward the largc cliffercuees .• 
in tlll' constants and ('opffi('icuts of tIll' rpgl'pssion ('qual ions, 

Aftcr data for sm'cl'al years Ita vc b('pu se('ut'cd it ,,'otilc] S('plll likely 
that more nC('Ul'nt{, forecasts would UP lIlucle if the {/ ('onstant llnd 1) 
eoeflieil'll t usell in forC(,llsti 11<' thc "i(, Id wcn' obta i IIpd 'fl'om an ItVC1'­
agc of sC\'l'ml ),('a1's' 1'cgl'cssi<ms, 'Allothpl' pos~iuilit)' fot' .iIl(T<'lISillg 
til(' lle(,lll'Hey of tbp foreeasts would lIl' to in('ludp II SP('olld "!triablc 
in tIll' fOl'pcl1sling ('quat ion~ sll('h us depth of soil Jlloistlll'l'. 

Official Acreage (000) 
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I I 

1200[- I~- II·
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I -1­
1iJ4001~·--~·~l~--~·~~~~~ 

1200 1600 2400 •
Pro-Harve.t Wheat Survoy Acreage (000) 

1·'[til'Il~: :n,- .\('I'I'H/.:(' of whpnl hun-.."Ipti ill ;>iol'th j)a\wta, HI;\\). l{1'/.:l'l'SSiOll of 
utlil'illi II('I'P:I/.:(' Oil 11('I'(,<I/.:P illdif'utl'{i lIy )lI'I'IIIII'I'('SI SllITPY. hy ('I'OP 1'('(llll'lill).: 
<1istl'i('!s. 

]t is ("'idl'lIl fl'OlIl tlIP Inrgp difl'l'l'PIlC{'S ill tlw eOl'fIj('il'lIts by Stnt!'s 
that tIll' data 1'01' all tlIP Stall'S should lIot bp pooh·d alld a fOI'p('a"t 
IlIlU1(' 1'1'0111 a ('OllllllOll I'Pgl'pssioIl, .\ 11101'(, H('('III',11P fOI'P<'as( would 
likply be nbla illl'd if basl'd UpOIl II s('IHll'a(p I'pgn'"sioll :fol' PHeb Stat{', 

J!'I'OIll tablt' ~a it call Ill' S(\('11 that till' difrl'I'('IIl'PS bptWl'l'1l tlH' I, 
('ol'tIil'il'nts oiJtail1P\l r1'01l1 tIll' Ina\) allli IH·(() 1'l'/!I'l';;:-;i()ll~ :foJ' both 
Ktlllsns Hlld OldllliollHI Bl't' HllIalll'l' with dis(J'id n\l'iat ion l'PlllO\'pd 

llta n foJ' tilt' /J {'Ol'fIi('iPlltH ill til(' \'{'gl'('s~i()J1;; ob1u i IIl'd by pool ing all 
salll]lliJl~ ullits ill l'itlll'l' Sla(', Fol' 1\al1SaH, thl' difl'('I'PIH'P b(,(\\'p('1l 
the b's JJl till' j'{'gn'ssiolls baspd UjlOIl tbe !lata with {'OUIl(Y nll'i~'Ly 

• 
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• nU'llltiOI1 l'Plll()\'cd is stnllllpl' than with on]Y district variation re­
Illo\'etl whil(' till' rHl'l'St> is tl'ue for Okillholllll, III ('sting the sig­
uificance of <1ifl"el'cl1('(,5 b(\hn't'll the b's in I!)3H alld IHiO, it was found 
that thost' basPll Oil thl' within dish'jet l'Pgl'l'ssion for Oklahoma Ilnd 
thORP bai:ipd 011 tlw within ('oullty vfll'i('ty group ]"PgTPRSioll for Kanslls 
showed sigllifi(,llll(,p at t1w 5 ppl'('('nt point whilp tIw oUWl"S ,,'ere 
highly significant at IIll' 1 JlPI'("pnt poillt. It wou.ld Sl'PIIl fl"Om this 
that thl' )"l'gl'PR,:;ioIlS ill which tll(' dill't'l"l'l1('PR in till' b's W{,I'l' tlH' ]P!lst 

• 

• 
I··/(;n:~. :~:!. Yi,·td of wtlPIII P('I" h:l""I'';!l'!1 :1("'(, ill Kan;;n,; anti ()I,(nhlllll:t. 'W,tO, 

ltf'g'l'i'!'-sjoll of lIUi('inl yil'ltl Oil yi('ld illdiclltpd hr pl'l'lIa "\'('';( ;;un'l'y. hy ("'OP 
1"1'1101'1 illg' (list l"iI'ts, 

Rigllilit'ant tHigill /Jl' til(' I)pst <'<IlIatioIlS 1'01' fOI'l'('asting, Thl:' a ('011­

st:lllt ill ('adl t'qltntioll. hO\\'('\'('I" !llllsl lip lalH'1l into ('oll;;i(/('ratioll, 
Thl'M' ('()Il~tnllt~ do Ilot sho\\, a (,OI!SistPlll C'lwllg(' fl'olll 011(' kiml oI 
I'PlJ;l'pssioll to allothl'l' but ill :Ill)' 1 ),l'ar till' 11ll'W'I' tilt' b tiJp slIlnllt,l' 
tilt' a, This III11st II(' [I'll(, as all l'('gl'pssiolls :rOJ' ally 1. yl'lll' ·f()), Plleh 
Stail' puss tht,()tlgh t hl' i.ll(('rsl'('(ioll (If tlll' lIlPalls of ,/' :lnd.ll, Sinl'l' 
bll11l tht, ({'S and //s :I 11'('('( lil(' :ron'('nst, 1\ hnlull('(' lH'(w(I('1l tll('sl' two 
ltllt~t lJ(' ('(}Il~id(,I't·!1. FI'wll tI ('OllljHIl'isOIl of til(' eli/fen'IlI II"S and b's 
.in tnbll' ~;3, it is dillinlit tu lIt'a", (,(lliciusiom; u:;; tu whil'h type of 

• 
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re"Tessioll would give the bt'st fOl'('('ast. A more cUred way to deter­
m~le this is to suostitutt' ill l'llt:h of the 1U3n rpgl'essiong th~ wPiglltl\d 
meuu muuber of hputis inclieatNl by the StUll pip in 11)40. TIll' "forl' ­
('ust" thus obtained ('1m thell bt' l'OIllPIll'NI with till' adulII yield ob­
tniuNl fl'oll1 till' 1940 sumpip. This ('ompllrisoll would furnish Il 
basis fOl' ('valuating tlH' thre(' SPls of I'('gre!-'siolls ginm in tabl(, ~3. 

In iabl(, ~+ tlw l!J+O fOI'l'('ast yi('lds busNI UpOIl till' Ihrt'(' ditl'l'reut 
kinels of l'egTl'ssions, that is, total. wilhin diHtl·iet. alltl withill ('olin!), 
\'I1l'iety grou ps, Ill'l' ('OIll(ltU'l'1! with (IH' 11)40 :tet Ul! I yip.lds. A ('0111­

parison is Illso Illude bl'l\n'PII udual salllpip yit'lds ill IH:ln alld tIl(' 
"for'p('ns!s" madp 'for HIa!) :frOIll till' ] n+() I'pgrpl-sioll ('quill iOIl and 
till' wpighh'd IlIPIIIl I1Ulllbl'l' of heads in 11l;W tlllwn 'from till' sample. 

TAIIL.~ 2·1. KUllsus uml Okillho//w 11'/11'111. l'il'lds Jrolll rcgrf,~si()n ('qlwlioll oasreL 011 
·/111 //loa oj l/t'uds CIJIII pur('!iIL'ilh aclllal ,qlWI pll !lil'ltis 

luau CItOI' 1 

() k lahoma :! 

....---," 

H!'~rl';;"i(ln \I;;('d in Aelnal Yipld I )p\'in- :\clual Yil'ld I )('vill­[ort'('nsting \'i!'ld from tion yipld frolll tiOllI 
froll\ r('ll-{r(\:;- fl'Olll frOlIl froll)re~l't's-! II

sumpl!' SiOH Ill'! lInl snll) pIc SlOn ,wlllalI 
UIt,q/lI'ls ! BlI.q/u'/s Hllshcl.~ Hushels Bushels! Rushl'ls 

Total. ._ 1ii. 0 21. S n. R 1(;' 3i In. <l 3.0I
Withill distril't.. . 15.0 20. \J 5.9 lH.3 1n. ·1 3. 1 
""ithill ('onllty \'uril'ty 

groUP!L ... 15.0 20.2 ](i. 3 IS.:3 I 2.0 

11'tll(·"U)_1 
_"u. ____•• ".---..-.".~ 

_.•1.Total 15. U i lO. S •.1. S I 1n. i 12. Ii 1 
Wit l-in cli·" I it'! 15. U 11. 2 •.\. ·1 l(i. i l:t 1 - 3. 0 
\\,ithirr ('Ollllty nLril'!Y 

_group:; ._ 15. G 11. I ..\. 5 i In.7 1.2.4 -,I. a 

I YilJtd fon"("t\~l'i lor I!I:UJ \\tln· hfi-St'([ ull f('J!f(·"'iOIl.:t frum HlIO 'iurn')" dl1ln. Yh·ld rnn't1lsto; for HHU ''''I'ft' 
hliS~ltI on 19:1U n\J!n'~'iiull l·qUHtiUU!i. 

1 Crop rr'portio;!, tlistrlf't" 1,2, -I, IlUt! 7 \\t'n.' SUlIlpll'd in huth 193U nmt HIU). 

For Knnsas I 11(' fOl·('(,HSt.~ basl'll upon tlw tot nl I'l'gl'l'ssion which 
illC'1 uli('s gl'oj!l'tlphi(' and Ylu'iptal \'a ria! ion WPI'(' l('s:; llel'umtp than 
fOl'l'!'Il:;ls fl'ol1\ l'itl}('1' of til(' o(llPr t \\'0 rl'gl'l':;siolls. li'OI' Okluholl1lt 
tIl(' H)·HI I'pj!rpssioll with ill C'oullty,-al'il'ty group::; gaY(' till' lwst "fore­
l'ast I' of til(' In:W yit·ld. TIIP bps! :fol'l't'ast of til(' 11>40 yil'ld, howl'\'pr, 
was SI'C'ltl'l'd from till' H)a!) within dis!l·jet I'pgre~si()n. 

It should bl' nol PI! I hat. l11l' diffl'rl'ncp bl'tWeRI) till' IU'l'lIrll('Y of tlw 
fOJ'et'ast yi('Jds based upon till' thnw kinds of 1....·grl'SSiOIlS ,,:as J'('la­
(h-l'ly small (,OllllhU'l'd with thp Inrgl~ l'ITor I'l'sulting from the year 
to yl'1I1' {'hang(l ill t.\1l' a (,Ollstllnt and I btl b t'(wfli('ipnt. 

TIl(' 'foJ'(\('asts fOI' HJ40 baHNl upon the IHoH regl'(lssiolls wPJ'e in 
all tilrl'l' CIlSPS bpio'" til(' tl('twti, whill' (h(' Hli39 fOl'pmsts baHt'd upon 
the IVJO l'l'grcs::;iollS '''(In' above the actual yil'ltls, intiicatin',f that the 
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.I'e~l'es~i()n line was ilt a higher 1(,Y(,] in 1940 than in 1:)39. This 
1111/!ht imply that other yariables al'e influeneiJl/! yil'ld :mc1 therefore 
IH'ed to be includp(l .in til<' l'ep,'n'ssioll equation. For example it is 
b<>1i('wc1 that availablt:'> soil moistul'l' would b(' a usdul yarillble to 
use in :tIl equatioll for fOI'p('asting wheat yipld ill th(, ",'estem Great 
PIn ins url'll. 

In ('omputillg the 19+0 fOl'l'eHsts ill table 24, the l'e/!I'cssion within 
distriet was baspd upon nil a\'c'I'u/!l' of individual l'Pgl'pssions for (,Ilrh 

Official Acre. (000) 
2400 

i /
2000f---t---1----t---t--- --- --~! 1 // 

- .~~. -~- r----!-----kj 
1200f-~+1--·-·- --. t---i-- ;,',C_-f-l-+--+--t---l 

! I I I J I 
11-- ~"--~l -r--I.---r-r-- I 

,oo •.~; _1=-! ·~c .t- +~-+_____-+__i_-+---l 
I ' 10 ~ I 


400 _5 t------- -- -- ---t-----j--+--t--t--t---j-1--J
I ; ! ! 

r-~ r-r--' ----' ..­
0L-~~--4~oo~-L--e~ooL--~-~12Loo--L--1~60~0~~--2-0~OO--L-~2400 

Pre-Harvelt Wheat Survey Acreage (000) 

l'W!'J:1.·: :.;:{' .-\("'('11;,(1' lIC Whl'HI hlU'\'PSlpd ill OldahllllHl, 10·10. !{t';,(I'l'S;;ioll \If 
Ilflkinl 11('1'1'11;,((' 011 IH'I'pII!;\' illllil'lIll'(! by J)l'plla "\'psl ;;UI'\'(')" by ('1'011 1'l')llll'UlIg 

distdd:;. 

of tlw Ilim' dist dels, and ('adl di;;tri('t n'/!r!'ssion was weightpd nc­
1'(Jl'tlill/! to tIl(' Illllll])PI' of salllplps ill tIll' distl'ids ill 1nan. Inilsllluch 
as t IH' IIII II I])!' I' of salllplps ill ('Heir diS(I·id was not [ll'OpOl't jOllal to t.lll' 
HC'I'pa!,!I'S ill t lIP distril'ls. tlIPl'p wOllld 1)(' ('1'I'ClI'S ill tIll' w(,jcrlrts based 
Oil tIlt' 1l1l111IJPI' of s:IIIII>I(·s, TIIP aSslllllptioll was also malh, that till' 
dist I'i('( \\'(·ights did lIot ('.hallgl' fl'OIll Yl':ll' to ,r('al'. \\'hieh was lIot til(' 
('asp, Thl'!'PI'O!'l', til(' fOI'Pc':\st mi/!ht hl' illl]>I'O\·pt! by usill/! till' sl'pa­
l'ull' distl'iet I'pg'n'ssinlls and \\'pi/!ht illg t Iwfol'('c'Hst('c\ yi(,\ds 1'01' ('neh 
distriet by tllP ('st illlu{('d :\('f'{'ag('s as showil by the ~mlilple 1'01' the 
yl\al' 1'01' whi<:h the fOI'('c'ast is !lwc\p, 
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For the State of Kansas the district l"Pgl"l'ssions are shown ill figures. 

39 lind 40. 

III all attpJUpt to dptermiup wllPtlll'r it would bp worthwhile to 
nse the indiddual l'rgrt'SSiOllS ratlwl" than Ill(' 1"rgreHsion within dis­
h'iets, n dirrct substitution of llwan 1l1l11lber of lH'atIs ill eneh district 
WllS made in Ow rt'gl"l'ssions. 

Thr l'l'sllits an' shoWJ1 ill tahle' 25, 

Official Acntave (0001 
24001r----r---.----~--_,--~r_--._--_.----r_--._--_.----r_--~ 

2000~--4_----+----~--~ 

• 
I ZOO 1--4-----1---·..- ­

i._.....,.-_._'_....... ~-~, 


I---"-r-"~ - +- . - ~- , 

I 


400 BOO IZOO 1600 2400 
Pre-Harv.. ' Wheat Survey AcreaQI (000) 

F'lG\'IU~ ;1,1. A('I"I'II~1' or whl'i1i h:II"\'I'~h'd in KallHlI", ]0·10. H(,~I"t':isi(J1I of otlieiai 
a ('1"('1\1,:1' OJl 1I!'I"l'a~(' iudil'a [!'Il hy pn'han'pst SUI"YPY, uy el"O!) l"['portillg 
diHtri('ts. 

In ('olllpnl'il1g tlil' rl'sults oJ, llist riel i'OI'p('a:;tH obtuinl'd by sub­
:;tituting thl' ml'an nlltll[H'l' oJ Jll'ads i'or' p:tell (liHtl"i('1 jll both the 
incLiyid LIlli tIi:;! riet l'pl-':l'(,SS.1011 a tid till' St at l' r('gt"('s~i()1l with dist rid 
Yllriation l"l'Il[O\'C'd, it i:; llott'<l t hn till 1Dan thl' i nd h'idua] distTil't 
regrl'!:4sion:; gin' bl'ttpl' .I'psldts ill till' \n'slt'I'1l and ('PlllraL distriets of 
Kamms with till' ('Xl'l'pt ion (\1' II ist I'id ii. TIll' fll ate regr('::;::;ioJ1 gi"es 
bl'tter I"l'suits fol' tlw pu:;tl'l"l\ distriets and di::;trict 5. In 1940 thi:; 
situation is just t Itp opposite ill most <listridH. In both years, 110,,"­
(','cr, Ow wl'igblPll Stal(' ll"Pl"ugl' of tll(' distTids is lUore a(,C'l1l'ate 
,,'hen thl' Statl' 1'('g-J"('~siolJ j~ Wil'd. For Oklahoma thrpe out of the 
four districts ill 19;m show [wUPI' j'ort'easts from the individual 
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district regression hut for 1940 the opposite is true. The weighted 
State regression iII 1039 is closer to the actual yield when using the 
indiyiduul regression whereas in 1940 both give the same results. 

TABLE 25.-Kansas and Oklahoma wheat: Yields from district regression equat-ions 
based on number oj hea,ds compU'I'cd with (lcillal sample 1/feld 

1939 crop I 1940 crop I 

Yield Yi('ld 
from fromYi('ld 	 YieldStut.e 	 Statefrom 	 fro IIIState and district AClunl reg rcs- Actual regres­illdivid-	 indivici­yield sion yield sionunl 	 ualfrom with from withdistrict 	 districts!tlJlple district snlll pIe districtrcgrl's-	 rcgres­varia-	 varia­sioJl 	 siontion rl'- tiOI1 re­

lllO\'NI moved 

KntlSlls: Bllshels Bus//('/s Busltrls IBushels Bushels BushelsL _____ 7. (; 8. 8 10. 1 10. 1 8.6 12.9 
4. _ 	 5. () 9. 4 15. 1 S. 5 5.3 10.37 __ 0­

6. S 9. 7 10. 1 R7 5.8 10.0 
2 .. __ )2.7 17. 1 20. 0 12.5 9.3 10.3
fl. __ ... _ H. 5 23.1 2l. 0 Hi. (j 10.3 11. 0 8 ________ 

] ~)• .'j 22. 6 24. 2 14.3 11. 9 11. 0 3 _________ 21. 3 40. 0 25..~ 32.4 17.3 14.7(i _____ 20.3 34.9 23.0 27.3 15. ,I 12. ·19 _______________ 
23.0 29.7 23.3 21. 2 15.6 10.9 

,~-~---	 i----- ­
Wl'ightN\ HtaH' I\\'er­

I\gl' --- --- .... ~ ... -.. --- 15.0 22.0 20. n I 15.0 10.7 I 1l. 2 

Oklahoma: 21 __________ .. _.. - 8. 2 14.2 Hi. 7 11.3 6.7 10. (j
2_ ... ___ ... ____ .. ___4 _______________ 23.0 2'1. 2 21. 8 19.2 J5. Ii 12. (j 

17.0 19. ;I 20.4 17. n Iii. Ii 15. 9 
7 	 7.8 11.3 15.4 J2. S n. 2 13.7 

WC'ightpc\ 	 HtatC' u\'('r ­
U.~l'. --- Hi. 3 I n. I J9.4 Hi. 7 13. 1 13.1 

~.-- -------~-~--

1Yil'ld forl'('a!{t.~ (or 1039 Wt'n' IHl~wd Oil n'~rl'ssions frotH 19,10 sun~pr dutn. Yil'ld forpcust,.q for 1040 w('re
llns('d 011 lUall r~~r('ss!un ,·qullt!ons. 

, ('rop n'portin~ districts J, Z, 4, lind i w"n' sUIIlpl"d in both 1\130 lind 1040. 

SineI' the l'('suHs al'e )lot (,()llf;i~h'nt by di~l'id~) no definite evidence 
is })l·pf;pnted that would il1(lie:lte that one type of l'egl'eS,;iOll is su­
p(,1'io1' to the other. 

Fl'Olll (h(> graphs it ('1111 be S('l'n that in both 1H39 and 194:0 til(' 
l'Pgl'pssioll Jines in thp (hl'ep e:tstel'll Cl'Op J't'JlOlting districts of Kansas 
han' a Rt('('pl'l' slope than those for the thl'pe C('ll(rHl districts. which 
in tU1'1l ha\'(> n stN'PP1' slopp than those :for the tl11'(,P \\'pstel'll districts. 
An Hwragl' l'pgl'PsRion for eH('ll third of the 8tate was obtained as 
l'hown in figure 41. 

AU('ntic)lI .is dh'ectpd to the fact that in 1H40 the l'Pgl'pssions for all 
thl'('e RPetiOJlS lHlVl' a RtpP(H'1' slope Ilnd al'B at n higil('l' 1pye1 than 
tiJOH(, j'ol' Ulan. 8ill('(' n higlwl' yit'ld is indicatpel for 1940 thnl1 for 
1939 for til(' same lllllllbt'l' of heaLlH, this mighl be due to either a 
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larger number of kernels per head or greater weight per kernel. 
This same observation call be made for eastern Kansas compared with •centralllnd western Kallsas. To improve the forecasts of yield it might 
be necessary to predict the number and weight of kernels per heael. 
If it were found that depth of soil moisture earlier in the season or 
height of plant was correlated with number or weight per kernel, 
II prediction of these two variables might be made. This prediction 
mIght bp nSt'd in !t forecasting equation for yield to give a better 

• 

4f---+---*/C----+--1---'f---1---l---l--+--+_ * Pre-Harvesl Survey ­
/ Yield Adjusled lor Bias 


Shown by 1939 Su\rvey _ 


a-Oklahoma 
a-Kansas IL	 • 


o 
4 	 8 12 16 20 24 28 

Pre-Harvesl Wheat Survey Yield -Adjusted (Bu,) 

!"WUllr: afJ.-Yi!\ld ()f wheat pl'l' harvested aCl'e in Kallsm; and Oldahomll, H140. 
Yil!ltl~ iu(lien (I'd hy [l1'l'iltU'v(\i;t survey WPI'l' udjusted fOl' bins fuunel ill yields 
fl'olll (II(' lOan 1ll'l'ilIlI'vt'st sur\'(\J' Hud tltcu 1I1utted against the utlil'inl yields, 
by ('I'OIl I'l'llol'ting tlistriets, 

forecast:. However, it would l)(' 1l1'Cl'!-;SIU'Y (:0 test out this hypothesis 
by obtaining the depth of soillllOis!:tu'p eUl'licl' in the sen son H.nd C01'­

l'(~Jatillg it with nUlllu£ll' llnd weight of kerllels, 
DO far only the effect of number of heads on yi('ld has been dis­

clls~ed in any detail. III table 22, a ('ollsidl'l'able inel'Pllse in R22 o\'e1' 

1'\ due to the addition of n.notlwl' vlll'inble, plallt height, was shown. 
To make II fm'p(,llst of yield uased Oil these (wo variables, height and 
llum],t'r of heads, it woulc1 lw l1l'Cl'HSaI'Y to usn a l't'gl'essiol1 equation 
such as .'I=y+uJ (h--") -!-u2(n-1L)=a+b/L+u~n obtained by a pl'C­

• 
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• -dous investigation. In the equation, It is the height, n is the number 
or heads, b I is the regression coefficient of yield on height independent 
of number of hends, b2 is the regression coefficient or yield on number 
of heads independent of height, and a is the eonstant denoting the 
lenl of the regression, all obtained in the pl'eviousinvcstigation. 
The weighted mean height and mUllbel' of heads obtained in the 

Official Acreage (000) 
3200 
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by 193 surve!­

o 
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Pre- Harvest Wheat Survey Acreage (000)• r 1 
FIGl,m: ;W,-Aert'll!-(p of wlll'al: harYl's[pd in Oklahoma, .11)40, Acreages indicated 

hy pl'pllarVl'Ht survpy Wl'l'P adjusted for bias found in acrengl's fl'om the 11)39 
llr\'ltal'Y('st HUI'\'I'~' and theft plotted n!-(ulnst tile otiicial acrengl's, by crop 
I'CIJnl'tin~ diHlri('ts, 

year ror \\'11 iell the :fore(,llf-lt is to bp made "'ould lw substituted in 
thl' above ('<Illation :for It and n. to g('t the forecast yil'ld. 

By llf-linp: til(' SlUll(' type of regressions discussed ill relation to table 
:,l;3, for'P('llf-lt('d yields were obtained nnd are shown in table 2G. 

Table ~(j dOl'S not gi\'e IlJll('h e\'idenep in TaYOr of OIH' type of 1'e­
gl'l't-ision equation ()V('i' tlll' othl'L'f-l. AltltOllgh the total State regL'es­
sioll without an \' "HI'int ion rellloved s(>ems to I"ri ve the best results 
for Kansas ill b'oth j't'lU'f-l, the rcp:l'pf-lsion with the YllL'iation among 
conn ty \'ariety gl'Oups l'('IlI()\,pd d i frers from the total State regres­
sion by only O,:t bllsl1('l :1'01' 19:39 whereas the l'egL'ession with district 
Yllriatlon l'clI1()\'Nl difl'ers from the total Sla te regression by only 

• 
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0.2 bushel for 194.0. In Oklahoma the regressioll with county variety 
O'J:oup Yal'iatioll remo\'ecl gUYl' till' b('st by as Illu('h as O.G bushel over 
~ithel' of the OtllN' t \Yo in 19a9 while ill 1940 it again was the best, • 
but by only 0,2 bushel. 

TADJ.g 2H.-Kct'llSClS and Oklahomll wheal: }'ields jrom Tegrc'.~,~ion eqllalion.~ based 
on number oj head.s and heighl oj 1Jlanls rOIll]iaTrd wilh actllal sample yield 

1 !I~!l ('1101' 1 

. 
_____ I.____~(-)-ld_U_h_O_"-la~--~I-~ --. 

R.l'gr<'l'siOlJ URNI in Aetllal I Yh'ld 1>1'\'i1l­ Al'iunl I YiPid • ])pdn­for('('a:;ling yi('ld . from lion yi!'ld I f!'OllI lioll 
I'PgT(I~­frolll I frolll I f('grC's- frolll 

:-:Ullpl(' i ;:iolJ Ill'llml ~lII11JlI(' sioll nctlllli 
-----------.-- ,_._-_. ! 

from 

----,-- ---­-~~-~~-.

I nlls/II'I.~ I nils/will 
j 

Ifll,~"c/s : BII.~/tf'I.~ !Jlls/wl.• : 1111shds
TotnL __ .. _ ____ ,__ i Iii. 0 Iii. I 1. I I(i. :3 Iii.·! I 2. 1 
Within distl'iet ,Iii. 0 L(i. 9 L 9 Hi. :lI 18. 51 2, 2\Yithin cOllnty \'ari!'ty I' 
~roup:L ______ . ___ . ___ Iii. () I(i. a l.a IG. a 17. 8 1. 5 • 

I tiiO CHOP 2 

Totai,,______ Iii, (j It. 7 -.n 
: 

Iii. 7 J.I. I -2. HiWithin distriet Iii. (j I.t. ;i -I. I , 10. 7 I 14. 1 --2.0 
Within ('olLnly \'tLril'ty 

groups._______ __ __ Iii. (j la.o --2. (j IG.7 J·L a -2. ,I 

I yit-hl (on'(·ll.... l ... (or HI,m Wl'f"j' "U....l·r!on rl':!rt·s-.... ious (rutH W·III ~un·l\) dlltlL 

'Yicld fOf('('ll..(it!i (or 10·111 Wt'fl1 bn..~l·d Oil rtjlJ,rt'}isiOJlS (ruUl w:m surn')- dUla. 


By ('OIllIHu'ing till' dp\'iatioll;; ~hO\m ill (nllll' 2G with those in 
(ablp 2·k bowl'yel', it eall 1)(' s{,l'n thllt t'ol1;;idl'I'ablp illlpl'(l\'pnwnt was 
llJad(' in tllP fOl'l'cast yil'ld obtniJ1l'd 'fl'om J'('gl'l'ssion ('<Iuatiolls with 
Iwo ill<il'I)('IHIl'lll v:tl'ial>ll's. Iwight alld Illllllbl'l' of heads. 0\'('1' that 
obtailled from J'('gl'l'ssiol1l'qllatiolls wilh nUIl11J('l' of lwads alol1l', 'I'll(' 
liSt' of lwight in t1lhlitioll (0 llu1l11H'1' of lwads ill the fOI'l't'asting t'qua- • 
Lion (]PHnlll'l.\' appl'lIl's to lll' worlhwhile. 

It must hp l'l'Il11'mlll'l'e<1 thllt the olnWl'mtiolls on whieh this stuelv 
was IlI:Hh· W(,I'(, (a kl'1I H'I,\, ('lost' t () hal'\'('st so t hat if it \\'('I'l' dl:­
('i<ll'd 10 tak!' samplps e:u'iiPI' for fOJw:astillg purpost's tIll' pquat ion 
III ight Ilot gi \'(, til(' sa Ill(' l'l'slLlts, ObSl'ITatiol1s 011 ll('ight tllkl'1l as 
S(lOIl liS ('oUllls Oil JlIJllllll'1' of hl'a<ls ('()uld b(' I1lnd(' might \'Pt',\' pl'ob­
ably Ill' din'Pl'PIlI 'frolll (Ilost' o/)sPI'\'('(1 in this stueh-, The J'('StJlts 
woidd pl'obably bp sOIllP\\'hat a11'('('«'(1. but wlH'tlll'r (h~y wOIII<1 be' bet­
tN' 01.' \\'orst' ('llll ollly 1)(' dl'('idpd aftpl' aetually taking samples at 
tilP pad iPI' dllt(' and 1101 i III! till' ('ll'p(,t. 

It WIlS :found that {hI' ill~'Ol'P()J'Il(ion of It third indl'p<'nc1ent \'al'iaul('. 
ll'lIgtli of IIl'H(!. ill I II(' /'ol'p('astillg (,lllllltioll ('olltrilmtt'd littlt', if at all, 
to tlIt' nectJl'lJ('\' of' t hl' i'OI'P(,lIsts. 

Ob\'iou;d,\', If I\. 111('1 hod of fOI'('('m;{illg i~ to UP of lllu('h valtlP, it 
woule! be nN'I'Ssat'y to be able to l'educe Ol' anticipate any bias found 
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in tht> forecasts, If thc l'l'gl'c8sion technique for forecasting yields 
from plant COUllts takell prior to han'est is to bE' most usefullll mak­
jng forecasts of wheat production, it will also be necessary to obtain 
reliable indications of ttl(> acreage at the time th(' plnl1t obsel'YlttiollS 
nre ~cured, 
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l"LGI'IU! :li,- Aet'Plll{p of \\'\1t'a I han'p;;tl'\l ill Kalll'IlS, '1!140, At't'l'agl';; illdil'atpd 
lIy IIl'phnn"'~t slIr\'l'y \\'1'1'(' :Idjllstl'(\ flit' him; found ill Hl'!'l'ngp::; fnll11 thl' 1!);3!) 
llf\'\lnr\"'::;( Slll'\'Py alld thl'lI plottl'd nl{llin~1 till' otli<'ial at'I'('ag'l's, lJy erop 
1'l'\IIlt't iJtl{ d isl t'iets, 

AGel'HACY OF \YJJE.\T PH01H'CT10t-: FOIIECASTS BASED ot-: PIIE1L\II\'EST 

St'll\,EY J),\TA 

'1Yhen till' dllta coll('t'tpd at 0[' jmi{" Wio[' to han'pst in 19;39 and 
ID-W al'(I lIst'd in nil at (pmpt to Il'arij how lll'l'tmlll' Pl'Olllletjoll tort' ­
casts might ue, if iipld s:Ullpliug of \l'1ll'llt \\'l'L'l' l'OIHluetpd about a 
Illonth lll'fOl'p lllu'\'psl, it is IIp('('ssal'Y to Jlmlw tlll'l'p tlSsulllptions: 

First, that till' llUlIlbpl' of lwads tltat wOllld 1ll' (,OlllltNl at f1o\\'Pl'iug 
lime would 1)(' llll' salll(' (ts tltp IlUIll!.Jl'!' of Ill'uds (hat would be countecl 
shortly bdon' itHl'\'('St. 

Second, thilt the acreage llleten~d as wlll'at. for hanest \\'oulU. be 
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the snme for It SUL'VCY made u month bd'ore [uu·yest as it would be 
if the survey were mllde ILt IULlTcst. 

Th.ircl, that heigh.t of 1)\tUlt woull1 remain rel!lti\'ely unchanged 
during the 4 weeks imll1Pl illtely prc('('(ling harvest. 

The ntllnul'r 0:1' heads (,{)llntpd n l1lonth betol"(' halTl'st would. of 
course, exceed th(' nlllllbl'r cOllnted at harvei:it by the number that 
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PItH'H!': :3R.-l'ro(1udioll of wil('nt ill Knlliln~ 1111(\ Oklahoma, 10·10. Productioll 
fi~un'~ ohtailH'd frolJl Jlr('hIlIT('~t H\II'\"l'~' 1I('rl'n~I'H Hnd ~'i!'i(\s, both u<ljustf'd 
[UI' liills found ill )!Jan, w('rl' vIOl tcd against tlte otlidai estilllates of lll'oduc­
tlon, h)" emIl rl'jlort iIII-: (list riets. 

might 1)(, tll'i:itt"O,wd ill tlil' ill(Pl'i111 b,Y grnliHhoPllC'rH~ army WOI'111S, hail, 
:-;llIut, de, 

Thl' llwtpring of w1.tl'at aerC'agC' 1'01" hlllT('st would also eon[n in more 
(,ITOI" if it WNt' clOIl(' n lllonth bl'fol'e hal'Yl'st than if it ,,"Pl"e done 
just prior to hal'wst; IltIPlll.,(, this ·would bp l'xpeetl'd to be true in 
I1HlIl)' )'l'Ill'H in Ul'pllS with light raillJnll, such ali Wl'litel'U Kansas, 
LmN'S :fI'Olll slwh ClllH.,('H as hail 'I"ould also illCl'CaSe the en'or in 
1l('I'PHgl' ('StiIlWtt'S obtu illec1nt tll!' curly dut(', 

HpigiIt of whl'llt was foulld by Flol"l'll and Faulkner (4) to increase 
rapidly dUl'ing hending Ilnd to continue until fiowl'ring was COll1­
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FIGt'llE :lH.~Yit'I(1 (If WitI'll I ill KlIlIl'lIl', WaD. It('~I'I',,siOl1 uf ~'j('1tl on lltunl)('r 
of' ht'ad", h~' {'rop l'I'pol'lill~ (Ii~tl'i(,(s, 

plt'lpd but to ill('I'('tlf'l' litt 1(' 01' 11011l' thel'l'tlftpl', Tht' t'xppl'imentfl on 
whieh thl'sP concilisions "'('I'p busl'd \\'PI'P ('oIHlut'tl'd in till' NOl'tlnyt'flt. 
TIll' Still\(' I'Pf'lIlts Illight no! 1)(' -foUII(l in tllP GI'l':lt l)lnills arpa, If 
tl\(' growth pattl']'11 ill tIl(' Gl'PUt 1'llIill;'; is similar to that ill thl' 
XOJ'th\\'('st. it wOlilel S('PlIl that samplPs to fOJ'N'nst yit'ltl ('ol11d Ul' 
OblailH'c/ illlllwdiatply afll'l' flom'l'ing WHf' cOlllplptptl, 

(~~~el' 35,---,----,----.---,------v-;o--.--r-vr--.-----:;..----.,.._----. 
i>O' Acre) 

• 
20 

151----1­

120 160 200 240 320 360 400 
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• 
FIOUIlE !10,-Xield of wlll'll! ill Kawmll, 1\),10, It('~I'I'HsiOll of yield on nUlIIber 

uf lH'llds, hy <TOP l'('pOl'tilig di>ltril'l:;, 
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Fu,I'm; ·11. Yil'ld uf whl'1I1 ill K:ln~ll". 'W:l!l and /!I.JI), I:p~I'I'~~i(f1l of yil'lll 011 


11111111"'1' (II' hl'll(l:<, hy third" "r thl' Slulr', 


ProcilH'iiOI1 "fol'l'('a~l,," fl'OIlI tltp prl'hnrYP:'( SlIl'\'\'ys tlm COl1lpal'pd 

with til(' ()J1i('inl n!.!:lIl'('~ f()r 1\.HII"n" ill tabh' ~7, 'I'll\' "it'ld -{'on·casts 

for n).[[) \\'('1'(' ('OillputPci 1",'11111 1'l'gl'P""ioll l'(plnti()l1~ ims<.'(l Oil d.ata 

oiJtailll'd I" roll 1 IhpW:\!j PI'('lllll'\'psl lipId ~alllplillg II'ltilp til(' IH:\fJ yipl(l 

"r()n'I'n";!:-" Wl'J'(' O!JtailH'd through llSP or p(pratioll:' Ilasl'd 011 data frolll 

lip]!! :-:tlllplill.!.!: ('OlHlu('ll'd ill JH.JO. 


'1'\11[.[·; ~i, !,'allsa" wheal WWlllciioll, o.flicill/ ('Slil/Hll(',~ (llId illdiCllti"l!,~ from 
.q'I"I'I !I, (!I,W IIwl Ifl.lf) 
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\\ illt eOllllly Inril'i,\' grOIlP Vlu'intioll [,Pfllo\'l'c1 11i·1 7-l R8 

J Iltlil'ntiOlI rl'OIll di~i !'it'! rl'~I'I'"si"Il';, Iii!) 7] !l·t 

1 IlnsNl oIl fHlltllwf of hf'!1li!1. 
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In talll!:' ~7 pn'hill'\'psl SUlTl'y fm'l'l'tl'';!!' of W\1l'ut prod1lction hu:,ed 
01.1 llUlllbpt, of head:, would Ill' 1ll00'P llPurly ('ollllHu'ahlp "'if h tlw 
oHieilll. 1,'';[ illla(ps a,; of l\ln \' 1 II 11(1 .rHlIC' 1 (ha Il 011 otht'I' dat P" \'PC'a ll:'P 
([l(' lluml)('l' of lwnds eOl";1 onlinal'ih' til' ('oull(pd (hl'ou!.!hout Kan:,a:;; 
l)('t\\"(,(,11 thos!' (\YO dn(ps, On tIll' (;t1IPJ' han(l. if plant hpight is to 
bl' l1sl'd nloll,!.! witlt 1ll1l1l!K'I' of hpulls to fOJ'P('a,..1. tIll' ('rop. thl' (lata 
Oil which a fOJ'P(,llst ('ould \w b:bPd would Ill' !.!nt IWl'('d at ;'(llllPwhat 
!alpl' llall':', TIH'J'C'fol'p. til(' f(l!'('cas(s in (ahh: :!i bn~l'd (III tIll' t \YO 

indpIlPn(h'nt \·ul'iahll':'. llul1llH'r of lwads nI)(l hl'ight. \\ould !Jp 11101'l' 
lll'a"'y ('()l1IpnmhlP with tIl(' .lulIP 1 and .July 1 ()llieial f(lI'l'I'ilst:-; than 
Illl\' ot\w t',.., 

'fhl' product ion Iigul'pS hOIll thp prl'hun'pst "m'wy" \\'PI'p ohtailll'd 
by applyillg a yipld. JOI'('en:'t 'fl'Olll :--alllph' (lata ('olh·(,tl'll at haIT!'st. 
to th!' aCI'PHgl' fOI' haIT!'::t '1'1'0111 ('I'Oil lIll'tPt' illtlil'at iOIl:' abo SP('ul'Pll 
ttt hnl'\'I'~t. Bolh till' \'il'ld Hllll tIl(' a('I'PI!"P obtllilH,d fOl'l!I:\H \\'('l'(' 

adjll:--(pt! {or til(' difl't';:PIH'P bl'l\\'Pl'1l tlt(' ill,W ~alll\!lp data and tltl' 
l\J!O olli!'ial ('sliuHttl':-;, LikP\\'b!'. tIll' l!IW iu<lil'utl'ti at'I'!'H!!!' nTHl 
yil'ld Wl'rl' atiju"tl'd fOl' tIll' ditl'l'I'('IH'P b"twl'l'1l til(' W:\!) ,..:lII'!;11' data 
and till' Hla!l otlil'ial 1',,( illla!!',.. (If ripltl al\(l :H'l'l'n!.!p, Thi:-; wa!' dOll(' 
ill lUI attplI,!lt to allow 1'01' hia,.. 'ill till' "lIl'wy'iwlil'arioll"" .\ftpr 
thi:: adju"Ulll'lIt, thl' ndjll,..tl't! :It'I'I'HgP!' W(,I'I' tlll'll llIultip1i('(1 I,)' tltl' 
lulju::tpd ,ric'ld:-- to ohtaill (Il(' SIU'\'PY ]ll'olltll'tion Jigtll'(':' ::h()\\,11 ill 
tahlt· :!7, 

]t ('all bl' :';(,(,11 fl'Oll1 (hI' tal Ill' (Iwt lIlt' ,..llt'\'PY "fm'Pl'n::!s" of lh!' 
l!J:l!1 1'l'OP at'p ::uh"tant ially largl'!' t hUll till' oflki:il -('()J·('l'n::t,.. :tllli nbo 
larg!'I' thall tIll' o(1kiltll'stilllatl' in J)p(,PllIill'l'. It \\'oultl appl'nl'. tlwrt" 
fllrl'. that tlIP oflil'ial 'fon'l'n!'l!' ill nl:lll \\,('I'!' IlPttpl' titall Jon'l'n::t!' 
{mill t hI' jll'pha n'!'s! :-;lln'(',\' would hn n' IIp('l\. J II l!l,ltI, till' forPI'a:-;t!' 
IJtl::pd on llUtllbpr of hPIUls WPI'l' IOWl'!' thall th(' otlicial rOI'I'('l\~t:-- llltldp 
III 01' prior to lutlTP:;t. hu! tho:,!' bll:-pd Oil lltllllhl'J' oJ Irl'ad,.. nlld plllllt 
In·i!.!llt \\'1'1'(' ('Io::!'l' (0 tilt' final ]lI'Olhn'tioll titan tIll' oHh'ial fOI'I'('Il:'!!", 

Frolll (ht, 1il1litl'l\ IUllount of (,OlH'I'ptl' !'\'id('IH'1' Hyuilaldp. it \\'l)uhl 
~1'l'1ll tltllt salllplillg of Will':ll til'l!1" a lllOUth 1)(.('Ol'!' 11:11'\'('::t to fol'l'­
('n"l (iiI' ... i7.1' or tIll' ('['OJ! lIIight han' "'(lIlH' lItility a!' a :-llppll'llll'lIt 
to l'pgulHI' ('ro\! rOI'P('a::tillg lIll't\tllll:" 

.\f!1'1' [>1'('lrnl'\'I'~t ,..tll'\'('Y data Itay!' 1.>('('11 ('ollt,(,tpd fot' ,..('\'PI'HI YPHI'S 
with ill('I'PH"l'd ('rop lllPt!'t' 1'(}Y(,I':tgl' or tIl(' :tn'a,.. -.unlph·d alld ""lIllpl(';; 
ohtaiup<\ frolll It !.!1'{'atpl' 1I\lllIbl'l' of th,ld,.. thnn ill l!l:l!l and [!1.:O, 
thi:, IlIPtltod of ('roi) JOl'Pl'lIstillg IIti,!,!'i1l 11I'O\'P to bp 11l1H'h bl'ttl't' thall i:, 
illlliCHtl'd !lO\\", 

CO~CLl'SI()~S 

l. .\ ftl'l' (]('taill'd !'tati~ti(,HI ill\'p,:tigntioll of tlIP PI'!'\t:nTl'::1 ,yiwat 
--\11'\'('\' data. it np[ll'Hr-. tltat til!' rOllt!' :-;alllplill.!.! of a ('I'(li> of \"irpat 
at 01: IlI'ior to IWI'\p,:t fUl'lli,,\tp,; a ll~l'rlll Illl't\tod :for p,..tillluting 
!Jllalit)' and I'l'IldlH'tioll, 

:!, .\" a :-;Upp!t'"IPII[ to [lI'P";l'llt llll,thod" of P:-;tillllltiu!.! will'al pro­
ductioll. til\' jll'('IIlI)'\'I':-;( \llll'at :-;I1I'\'P,\' lIIight hI' l'XPPI.'II,d to prolllotl' 
tiIllPlilll':-;!', gpol-!Tnphil' tlptai]. alld oJ,jP('th'ity ill t',..tillltltillg hoth ])1'0­

dlH'tioll and q\lality of tit!' (,1'0]> at hHlTl'st. 
:L TIIP HlI'\'P,Y 1l1Ptltod of !'Ollt!' HIIIl]llillg will pl'Obahly bl' Jt1l1::t 

ll"l'iul ill tlllll"llnl ,\"1'111',.. wlll'1l alJllOl'llllll dl'\'!'lojlllll'llt of till' wlwHt 
('J'op ('I'Putp:: jll'ot\udioll ('(llHlitioIlS 1I0t I'PHdil.\' dl'tl't'(Pll by usual 
C3'OP l'l'[lol'tillg' llW( Iroti:--, 
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4, Hl'latiYely small sampling erl'Ol'S \\'(,I'e fotllHl in til(' ('stinl:ltes 
of protein and t('sl wPight as (,OIllIHII'Nl with ti\{' slImpling eITOl'S 
found in till' yiC'ltl and ael'l'ug(' est illlales, 

5, Slight bins is belil'vNI to Ol'l'Ul' in thl' pstinlales of pl'(Min and 
tpst weight b('callsl' SOIlW lipids \\'(,l'P l:HIJlIpil'd too long Iwj'ol'(' hal'­
wst-t hat is whl'n tJ\{' wheal kpl'llt'1 lIlightnol yet ha n' i nLiit'ated ib 
quality as aduulIy shown at harvest. 

G, TlIp l'slinmt('s of' yipld and (lel'l'age W(,I'l' 1'Ollnd to ('ontain sys­
ll'lIJatil' PITOI'S 01' bias as Wl'll as random sampling ('ITOI'S, 

7, 1'11(' \'aJldolll l'onl(lon(,lIt oi' ('1'1'01' t'an 1)(> I'('<iu('pd ;:lIl1il'i(>n(ly 
through illlpl'o\'pd sampling ll'elllIiqlll' to l'pndl'r thi" SOUI'Cl' of ('ITOI' 
l'l'lat in'l,\' ulIinl[Jorttlnl in the ('slilllall's fo!' hoth quality all(l 
produd ion, 

S. TIH' systl'lllatie ('ITOI' 01' bias ,ill till' yipltl all(l at't'l'ngp ('stilllatl's 
Pl'('Sl'llls a 1I10l'P Sl'l'iotls probll'nl in tilat ti\{' lotal alllount oj' ilia:' 
t1ill'PI's iH'1 \\'('('n \'Pal'S alld 1)('twPPll ~lal('s ill It /.6\'('n Yl'al', 

n, In Ol'del' II; obtain l\lOI'l' H('('llrat(' l'slilllall:s 1'l'OIil til(' SlllT(,Y, i( 
will Ill' lIt'('l'ssal'y l'uI'lhpl' to ilw('stigall' Ill(' SOlll'('PS of hias fOllnd and 
('stablisll a 1I1Ol.'P (kfinitp hasis fol' rpl1lo\'ing this ('OlllpOlll'nl of ('1'1'01' 
frolll tlw (inal pstilllalp:i, 

10, 111 onl(,I' to han' obtainpd a lllllxi III 1I III amount of infol'llIati()n P(,I' 
dollar sp(lnl ill (Istilliatillg a (ll'odll<'lion, tIll' sampling illtl'I'\'al sllOuhl 
!In v<' iH'plI i1ll'I'pa~('d a,lId t hp tot uI mi lpagp dl'i Yl'1I should Ita I'P b('('n 
illl'l'pasl'cl in ('Heil dis( I'iet. 

11. Of SP\'('l'al n!ll'iblltp:i of yil'ld l'XHllliIlPd. Ilulllbpl' of Ill':llls lind 
plnnt hpighl" ap[H'al' to ill' 1111;::;1 lls('ful in fOJ'l'('llsliug tIll' yipld of 
",[wat 1'1'01Il plan( obs('I'\'ations takl'1l ;3 01' ;~ \H'pks Jll'ior to htll'\'!'s!. 

l~, TI1l' l.'pgl'Pssioll l'qlllltioll of yil'ld 011 .IlUllliJl'1' of IH'at1s and plant 
Iwight \l'IlS nol till' Snllll' ill pach ,nal', Thus, (hI' lIS('I'IJlIH'S", of sut'h 
all ('<Illation JOt' 'i'OI'PI'asting yipld is SPl'illllsly lilllitpd by tIl!' l'ailtu'l' 
of tl\(' (,<)lIation fOllnd 011(' ,Wal' 10 apply (0 tllP of 11<'1' ,\'('llr. If il \I'('I'P 
]Iossihl(' to fOl'lllulatp a :iJlP('ifil' {'<[unt ion to fit ('aell of nll'iollS c!'op 
('onditiolls us tlll'r ()('l'III' paeh war, till' fOI'p('aslilll.!" of' yil'ld fl'Oll1 stand 
HlllllH'ight of gl'ilin ('mrld Ill' 'nlo!'!' a('('lll'atply Pl'j'fol'liH'd, 
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APPENDIX 

CNITED STATES ])l~PAHnIE!'\T 0.1" AGIUCl'LTl'HE 

13lHEAL' OF AGlIIGL'L'l'L HAL E<':()~(l:lIICS 

TP1;( wpig-ilts 1'1I11g-illg- 1'1'0111 ;;:\ to (j:! potllH1s 11('1' hll"Ilf'1 1Ind prott'iu ('(Hlt(,lIt of 
frolll !l {II IS IlPI'(,\'1I1, arp ,,1111\1'11 011 Iill' .tina two Kall"ns c1islriel;; ('()lIIpl!'ll'd ill 
tllp Ill'phHI'YP;;t \\'lwllt ;;ul'I'pr hl'ill/.: ('olltlllt'tpd by til(' l'lIitl'lI ~tat('s Dl'lllll'llIll'1l1 
of AgTicultul'1' ill ('oflpPl'aliOIl with ~t:tl(' A/-:!'i<'uItIll'uJ ('olll'ges, ('ollsi(\t'l':tbll' 
I'U !'ia liOll ill prot pi II I" HI t PII I is PI'i(l1'1l t bl't \1'('('[\ lipIds wi til III ('0 I III ti I'S, II'; wdl 
as IlPtwl'l'1l SlIlllplt,,; withill II li('ld for till' ;;alllC vuril'ty, 

III lli,;ll'it't :\'0, H, ~outll ('Pili I'll I Kallsa,;, ('(ltllflrisill!! til(> ('otmti('s of RuIII IW!', 
.lIn I'Ill'I', Jla l'hl'l" ('Ollla 1I('11(', Kiown. Pratt. Kill/.:mHll, ~('dg-\\'i('k. l1:u'I'P~'. ltl'IlO. 
Statford. Etlw:ll'(]~, :tlld I'a\\'II l'P. 1:14 lipids sampll'd IH'tW\'l'll ,ll1l1l' 10 alld :.!O, 
"hu\\'p(] :til :lI'prll/.:l' I psI \\'l'il!ht of appI'(lXilllall'I~' ~lS pOUll(1'; lIN' bllsJll'1. Flll,ty 
IH'I'!'('1l1 oj' Ill(' lipids Il'stpd hl'i\\'('Pll ;;!I :tlld O!! IloUIl(ls, alld ill(' I'PllInillilll! (iO 
1l!'r<'('UI I'HIl/.:l'd dUII'1l to ;',1 1'(lt111d~ }1l'r hll"lH'1. '1'1'"t II'Pil!hls HYl'l'!lgl'd lIi/.:lwst 
ill pa"l ('rll lIut! llortlll'rll ('OUIl t ips of 1Itis d isll'il'l. Prol pi II of ;;'1 Jll'1'('Pllt or lll!' 
111'1{]" l'nu/.:ptI from 1:1 to IS Jlpn'Pllt. The l'l'lllainin/.: .J:l pI'r('Pllt l'Hll!!l'd frolll 9 
to I:.!, 7;-, pP1'('Plll Jlrol('in (proll'ins ('alC'ulatp{] Oll It 1:1,;; Pl'l'l'l'llt Illoistul'l' bllsis), 
'1'11(, hil!h!'''t prolp11ls ('HIlH' frolll Ihl' \\'Pstpl'll l'ollnti!'s in this (li:-;ll'iI'l. Tla> 
g-rai II J'i'olll lin ]IPn'l'llt III' I h(' lipid,; ;;:unpll'd was ehlsspd as Hark Ha 1'(1, 1S 
}lPI"'pnl liS !lanl. 10 ]W]'('I'llt a;; YpllolI' lin I'd, :! P{'I'('l'llt Ill' Soft nnd 1 ]lpn'l'llt 
us :\H~('(1. Sl'\'('ral lipid;; hall a small lllixtUl'P of rye, 

III lli,;tl'iC't Xu, n. Smlthl'llsl!'l'll Knm;as. :!!I lil'ld" \\'!'rp ":llllpl!'d in 11 or till' 
I,J ('"ulltil''' Oil ,!tllll' 1;; Hllll Hi. ()\'l'r 7;; }lpn'pllt of tlH'SP lip1(1:; hnd a tp"t 
lI'l'i;.:1I1 I)('tll'(,pll ;;7 amJ iii pllUll<ls I'PI' hu"IH'1. The l'('lllainilll! :!;; !lPl'('Pllt l':Jllgl'd 
(iO\\'1l III :;:\ pOllllds, ApPl'oximalply·n ppr('l'lH of til(' li('l<ls ,.IHI\\'P<1 Ill'lIt\'in 
1'1l11l!ilJ/.: h,'tW(,1'1l 1:\ and 1S JlPl'('Pnt. with thl' I'Plllaillillg ;'\1 Ill'n'plIt hl'twPl'll II 
lIlld l:.!.7,-, I"'n'pllt !lroll'ill, Tltp /.:l'llin J'rolll :!H /lpn'pllt of IIll's!, lipids W:lS 
1'IHl-:spd a~ /lHrk lIard, 10 )11'1'('PI11 as Yl'llow Hard, '; Jll'r('('u( a~ :\lix(,ll, a.ll(J 
;;;; PPI"'l'lIt as ~oft, \\'ith (h!' /,X"PIllion (If thl'pl;' W('stpl'll ('lIl1u(ipl"--BII1!t't" 
('owlt,y. :111(1 ('h:IUlIl uqlla-thl' wlH'at 1':Ii~p<1 iu 1)[sll'il'l Xo, \1 I,; Ilrp(lollliulllltly 
Soft. Yi('ld~ 1l\'l'l'ag-,'d full'ly hi/.:h 01'l'1' Ih(' l>istrid liS It \I'holl', 

('olllpll'l iOIl of slllllpling ill t IH' Wl'SIl'l'll 1'11111' ('ountil's-Alfalfa, "'oods, ;\\ajor. 
Hnd Woo(]Wlll'(] -of 1 )lstl'i('1 So,:!. Xnr(h ('put I'll I OJda!Jouln, sllO\\'pd w,;t w('il!hts 
froul ;-':l 10 !i(J pOlllld~ :llld protl'in frolll \1 to )1:1 ]l('n'('lll, Ei/.:hl~' 111'1'l'('llt of tIl(> 
SHllll1it'''; from ~,(J tipltIs ohtaim'd iu thl' fUlIr COUllt ips I'lllll!l'd frolll ;in 10 GO 
1III\llllls }l1'1' hush!'!. Till' 1'('lllHinillg' :!ti JIl'r('pnt I'angpd \1011'11 I () ;;:1 Jl!lllll(ls, 
1,'ol'ly-pil!hl 1l<'I'I'l'llt oJ the> s:llllpll'H ;;holl'l'd H Pl'otPill ('untput fmll) 1:~ 10 1S 
1)('I'('('lIt, ami thl' I'PlIHlillillg' fi:.! pPl'('PIlI l':11lj.!('ll fl'Olll !l to 12,7;; }lpn'pllL Till' 
/.:rnin J'I'onl ,.12 P('I'('PJ1[ of th(' li('lds II'I\S ('Inssl'(] as nnrk Hard. :!!i Jl(,I'('Pllt us 
1IIII'd, :!:! ]11'1'('1'111 tL" Y('llow Hal'll. :llld Hl 1ll'l'('(,l1t as Ron, 'I'h('I'(' '1'('1'(' no 
SlllllpI<'S fl'olll lipid;; III IIH'sP Jour ('!lullli!'s hnl-illg hard allll ""ft WIH'llt 1Illxtllr('s, 
lllHl I'ul'il'lnl mixlUl'ps ill IlIp lipid;.; salllpl('d 1\'1'1'(' not :u: !w['\'nh'lIt Ill< in tIll' 
PlIst('l'1I half of Ilip di~tri('L TIll' ~lllll!lIl'H f'lasHpd as Y"llo\Y lIal'd (pstI'd IJPlo\\' 
II VPI'Il/.:!' ill }l1'(Jll'ill, ~{'\'PI'n I tiplds \\'('1'(, hadl,\' lo(jg'('(1. 

On'l' SOli ;;:llllpl!'" hal'!' hpPIl I'P(,P[,,(,(] to tlntl' (II Ihr' :\Ialliinttnn, Kansas, 
Lalillrntol'Y, Thl' lit'hl ('I'PWS lwI'(' 11l'OI!I'(',,~('d as fHI' 1l00't!lIl'HI'(] HS ('Plltl'al 
KIlII:-11S, ,\pprp('inhlt' lo"s fl'Olll ImiJ dlllllfl/.:(' is ('rilll'lI( ill SOIlI(' lipids, amI 
('(lll\hlllP hanpl"tilll! ilt ;;lI II 1(' Hl'l'nS hns bl'(,11 <1"la~'('d hy 111<'111 raills, 

lllstrlhlll.,c1 lor l\"lllH'h ~lnl'l'I't :'\('WN om"!,, Hur('nu of .\a:rkllttlll'lll 1':I'''II()lIlk~. lfil:t 
Gl\llP,sPt' ~t I'f'('t I KnllHHH (tHy. i\ln. 1)00 E, HUh('Z':;, IOt'~ll I'PllrP~Pll tHtivP, 
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CXlTED STATES l)EPAHT~mXT OF AGIHCl'L1THE 

,\wucn:rtIlAJ, ~IABKETING SEU\'JCI;; • 
1('\:\S.\S ('lTY, ~I()., JIIIIC 21i. .1!l in. 

l'HEIIAHYE~T \\,UEAT SCUVEY 

\Ylwat SlIlIlph's "hlainl'd h~'l11'('lIal"'l'''1 wllp:lt SmTl'), ('\'('ws of the A/-!I'i(,lIlturnl 
~lal'kptill:': SPl'\'j('P in (;nl'li!'\d, Urnnt, K:lY, ano ""ohlp ('{)untl('~ ill NOl'th ('PlIlml 
Okiahollla, ;;how 1111 11I""/"II!J( IJI'ol( ill ('(1111(111 of I,L! 111'1'('('111, wilh liT pl'l'c('nt 
of tlw lipid sampl!'" fnililll! h('lwt'PII 11.T 1111(1 H.T ll!'I'PPIII Jll'OtPi u. Th(' /('sl 
/l'd!/hl (l/'ITa!/11l ,i7.11 1j()1(1/(I,~ 111'1' bus/" I with liT lll'I'('l'ut of Ihl' HalllplpH fallinl! 
\)!'tWl'(,u :ili,(1 lind (j!J.1" pOllllds I'l'l' hllslll'1. ]11 thp,.;1' {',,"ntil's in 10:1!1. tilt' pl'otl'in 
{'"nll'llt Il\"PI'Il/!<'t! I!!.O !lpn't'lll ami Ill!' I<,,.;t wpi:.:ht lIYPl'n:':l.'d :is-T pounds 1)('1' 
hnsht'l. III J!I:lll. (i, 11('1'('1'111 of Ilu' lipids 1'1'11 IIp[w('('1I ][1.:1 IIPI'('l'1Il alld 19.T 
!lpn'PIII pt'fllpill. and f".l 10 HO,:II)tllIluls tt'st \\,pi:,:lIt. 

III1IHlri('\ ,I, \\'(',.;t ('putnll OldallOlJIll. Ill!' I'lp!'lIiu!: of til(' ('I'OP is pro/!rp>:Hill:': 
;.;[owly. ('u..;lpl' nlHI Blain(' ('Ollll! it·,; lin\"(' 11<'1'11 slllllp!!'!1 h,l' lipid CI'PWS. 

nurtiptd, (;I'HI1I, .Kay, HIHI :\IIhl!' ('olluli!'s ",pt'l' sumplp<1 ,ful1l' 1T to ~(). ('lI>:II'I' 
1111<1 Blaill!' ('Olllltit's WI'I'<, >lllllljJ!<·t! ;!tIlH' III to 2:!. U('tail>: by ('tllllltipS urI' 
;;iloWIl hplow. 

ot, LAII()~IA •
,\ \,pnll!;(' l'Pr('Pll ( in I'll('h ('Ill~"A "('I'ngp 

(ps( \\'I'kh tprotpill 
pt'r l!usht'l 

1010 1!l3!1 i 1n10 I!laD 

Ilhtric'( 2: 
C;nw! II It. (i II. (l :iii. ;) :i\l. 2 !lii ;, (1 (1 0 
(;al'lll'\·1 (iO I;j. Ii I:! .J ;.'-;. 2 :i0. J ,;) (] 0 Ii' 10 

hln II 12. () 12 I :i1". !! tlt S 41 II (] :3Ii ].I 


:i'. !l '.~ S 0 10 20
:\"j,I!. :is 12, s la 1 ~)~, ;) ("J 

T)i-I ri('1 I: 
Blain" J'i J:l ,J 13. :3 ;A 0 :in. :i \J2 2 0 .( 2,t "l-!"1' fil 1:1 !! I·/. J 30.3 ,i'i. HI :i J :3 0 

'I'hl' ..!tlllpl .. , ill<ii(,ltl<''{ !hllt "';1'1lL rll~l WI1~ {If('\"llll'ttl ill tl .....,· ('olllltil", 1-:"1 i-
IIUIII'- of tltl' ("'J'('{'llt:\I!;I' "f tlIP lolal ('I[lm "urfa(',' l'o"l'r!'oI h~' pll~tlll(''' was Ilmdp by • 
(ilp liI'!d ('r,,\\- at IIII' tiull' of ;;alllplilll!;, I"ut' lllf' illdiddlllll ('ollll(il'-; tltl' a\"('I'a/!<' 
p"r!'I'!!1 or (Il!al ("11111 ~tIl'rlll'" ('0"('1'1'.[ h,\' ]l1I:-!lIlp;; j,. (;arfi!'ld 5 !lpn'PIlt. <trtlut S 
I,,'n'PIl I , 1\11.\' ·1 Iwr('I'ltl, :'i1l!>lr· i' jll'('('t'II!, ('1I"'!!'!' 1.3 Jl"I'!'!'ut, utilI Blaine l() 
(lpn'put. 

1I"trlhut...llo\' Br:ul<"h "\(arhl \;1'\" ()tllI'''. -\vrit'uliural :\h.rhl't'ug :;"r\"i<'~, ;12;; ruill'l! :;ltll('~ ('uurt 
11,tUSt\ l\.au:-ns (Ott). :\10, llull,E. Itfl~l·r~. lu('al n'llrl'~"l1taf t\ f' 

• 
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• c, S, lH~PAHTnmNT (W AGfUCl'L'lTlU!) 

AJ,!rkultUI'ul nltll'k('till~ S('l'\'il'P 


K.\NSA~ RT"~TE B()AUD (W ~\(HurTL'ITm.~ 
llil'isiou of StH ti"ties 

OFFICE OF THE AGHICl'L'lTHAL STATlSTICIAX 
207 Fedt'ral Building, '1\»>t'l.:a, KlIns, 

,JI'LY ~Ij, IH-10, 

SI'~1 ~IAltY HU'OItT 

• 

.\1\ U\'Pr:I/.:P [lrllt!'ill ('ulltl'n! of l:tO lIPl'('Pllt alld lin tt\'prllg(' tp;:t Wl'i~llt of 
;~"{,:! IH'lllltls P"I' bUsh(\1 In'I'p "I" '\I'U by :!.:!Oli l':ulIplps of IYhpar t:tl;pl.l froIlI 
lil'hl" III K:1I1;:a" Ihi;; SPl\;;UII ju", i 1,' r 10 hanpsl. .III 111:l!J til(' Vl'Otpin ('onlpllt 
(l\'I'I'H)!t'd 1-'1.0 IIP.I'('Pllt /1Ilt! thp :\\, nt,l;'!' II';;t II'Pight "'US :i,.O 11'1l1lltis VI'I' hu;;h!'!. 
Frolll th(' I:Ihlp of di;;lrkt an'l'al,((,s for tl\(' :! ypal'" it ('au hp se(,l1 thaI tLlP 
lIUft'!'l'IH'PS hptll'PPll lil!' :! )'1':11.''; :11'1' not unifol'llI hr un'u", In tlll' ('I1"tPI'II 
awl ;;otlll\Pl'n purts of ·thp ::llllte tli(' llt"Ot!'ill tJ\'pragl'd lower ill l!I-IO, wliilp in 
til(' wp:;tl'ru and 1101'111 ('Pill I'll I parI;; pl'oll'ill ('onlpllr WllS nboul Ihl' slimp. THl' 
lpst wl'iJ!ht ill I III' ;;oulhll'P,;t :Ind \\,p,;t ('Plit nil di';ll'il-ts Ilvl'I'H)!l'd appl'oxilll:ttply 
4 puulllb 111'1' hu!"lIpl 1011'1'1' in 1!)·1O. In llip (':[';11'1'11 t\\,(),tllil'd~ ot' KUII>i:\s tllP 
lpSI \\"pil.(ht \\'111' lIi)1;ltpl' in ]!l,IO. I'Illl),!;illJ! fl'Oll1 -1,:; pOUlIlIs J'(,I' !lushp! ltig-hpl' ill 
Ill!' 1101'111 ("'lItl'nl 10 tU; Jlounds 111'1' lIu,;1I1'1 hi~llPr in tlll' south ('Plilrul COUlltil'S, 

Thl' 10·10 s:utll'lt'~ ,;1101\' tlla I Ilht<'khulJ null Turkl'Y YtU'il'tip,; ('olltillUP 10 
1l1'"oIolllillllll' ill II'l',:tl'l'U K:III';IIS, III till' ('PilI I'll I tltird of till' Rtn[p Ill!' J!4tl 
S:ltltplt'" sho\\' a 1:lr)!t'1' projlOl·tioll or lllP ('l'tlJl )!;I'o\\'u to 'J'PlIlllurq IlIulI ill J!I::U 
TI'IIl11:tl'q, Hl:ll'kllllll, ami Turk,,), ('ollstilulp aIlJlI'()xilllat(>I~' ~5 ppr(,(,lIt of till' 
wllpal pl'ollu"PII iu till' ('(,lItl'al IlIin\ ot' till' Statl', K:lWI':I\P, Iltl' Il'tl(lill!! siuJ!lp 
\ lII'il'I)' III t'u"lpl'tl KaliSH;;, ('(llIslit utI''' ahllllt ollp,tllil'd of th(' tntn I ]1l'OdU('l iOIl 
in tlti,: ;;p"t'itHl of t.IH' Smtl', Whilt' Ill!' proportion of KII\\,\,:II" has im'I'P:1s('tl ill 
thp ..ast ('('lIIt'111 and sIIulltp:t,;t di';II'jr't,:. tltp 1!t.J1l smnph's ;;lto\\' that 1'01' til(' 
nortlwl\sll'rn (lisl ri('[ thI' Pl'OPOI'I iOIl IIr TplllUHrq (lX('Pf'cls Ilia I or J\:II\IT:1I(', 

'I'll!' lIllal'llp(1 lIH1j1S :lut! Wilips 1'1Il111ll:lril~(' tlH' qunlily ami l'aril'l), inrol'mu­
lioll from 1Ill' :!,:!IlII !l:lmpl!';; of Wlll'lit (lhlailll'l\ h~' '<;.()~!J milt';; or trun'j IItI tllP 1)1'l'­
hUrI!'s! wlJPat ;;UI'\,(,), ill KlIn>ia,;, Till' (lhJp('1 of II\(' sun'!')" lin.': 1<1'('11 to suppl)' 
wIWllt J!rowpt:>" !IPIlIt'I'S, ltIillt'r;;. all(1 nth!'r;; :It ltarr!'!"1 allll Tlrior to lIUll'k('till_~. 
\\'itlt illfol'llJ:llioll as to Il\l' r('ln!i\'!' qualily (If til(> wlwat ('r"p 1-'T0II'1I ill dlt]'pr­
Pllt IOl'alitil'!", Tlli" l'pII(II't ,;utIIlllurizl's illi'ol'llIatitlll rC'iI'USl'd as 11ll' JWI'y""t 
I1I~ng-f('r-:S(I(1. 

['IU:II\1tl I':",\, \\'In \1 Sn:n:y l'It(l('~;\lrm; 

• Tltl' ;,lllllplp" hayl' 1"'1'11 "Iolailli'd h) flllll' lipid "I'('\\'S. (';J('11 ('I'P\\' ('(llIsi!llill~ 
01' two tIlt'n III :t ('a I'. Till' ('\'l'II'S "1:11'11'<1 s:tlHplill.~ ill Lnh"l!p 1'f\Ullt)'. Kans" Oil 
,lUlIP :!II, 111111 ('oulillu"1\ "'alllplillJ! as IIIt'Y 1I1111\'1\ lItll'llI wltll III.. h:ll'\"('sl, Thp 
l'OUll''' dril'(,11 W('/'I , wl'lI ';"lItll'l't'ti 11\',,1' pal'll ('oUIII~', E/II'II ('ar W:lS !'(jUiPjll'll 
with n ('1'01' 1111'11'1', \\'11 i<"h WHo.: U~l'd I tI mpa ...u 1'1' t II(' 101 al llIi 1(', dl'i\'(,11 alit! 
thl' fl'tllllnl!t'~ of tit!' 11'111'111 lipId;; ho,'dl'rill/.: III .. 1'001IIs ,11·il'l'lI. .\ tix('ti I'nlp 01' 
i'i:lllll'lil1(! was lIlailllailll'1i ill PIWIt ('lIullly, slll'h as ('n'I'~' :! mill'S fir WIt!':lt as 
iu<lil'ail'rl h.I' tlll' ('I'OP 1111'11'1" so it was (I();;sihll' 10 <li';Il'ibm" Ih" ,~:tlll]lli\l_l;' Hl'­
('orliillJ! (0 1I'111'IIt :1"1'1'11)1;1', Sill('p III\' InIal 1:lIlIl in a ('UUllly I" kilo\\, 11, :llltillip 
,'I'DI' 1Ill'1!'1' gh,'" llll illdi<':JliOIi oj' 1111' I'nlio of wlll'al In Illtal land. ir W:lS )1"",",1111(' 
10 "hlUill 1111 illdknlioll or tit!' I\III'al UI,(,I':tI!!' h~- lIIu\tipl.l'in;! Ill!' 101111 11111(1 
IIr llll' \\'11<'lIt I'alill 0111111111'<1 11,1' IIII' ('1'0]1 IIII'I!'I', '1'\\'11 ';:lIlIph'", 1:.tI,," oj' IItI :1('1'(, 
ill ;;illf', \\,1'1'1' SI'I('!'I",I :It I'Hlltloli1 1'1'0111 1':I('h lipid ;;a 1111'1 I'll , TIII'St, SI1111(l1 .." ~:I\,(' 
n hasis fOl' (':II,.ulliliuJ! Ihl' .lipid 1]('1.' 111'1'1', Iltt' 1'1'1'('l'ul ]11'01('/11, Il'st \Y.. i~ltl jll'r 
II 11,,11I'l, as \\'1'11 II" 01111'1' r: It'IIII'... , 

As SOU II :I ... Ill(' Slllllph'" 1\'1'1'1' uhlllilll'lI. Ihl'J' \\,1'1'1' plal'l'd ill 1'1II-"jO)ll's :IIII! 
Jl1nih'd tn a ('''''Ind ll1hOl';tIIlI'S Whl'l'l' '·lIllllls. IIIl'aSIII'PIIIPllt;:. Wl'i!!hillI!S, mul 
1'1 I1'111 i 1':1 1 U'sl, \\'PI'p III/Idl' Ttl ul'I:JiIl :J 1lI01'!' :!t'I'UnIIt, illllil':tlitlll or tilt' !lis­

1, Tilt' J!ILu IH',-han,os! '\lirout Ntt,.n~.\ jll 1(:.I11",n ... \\H ... m:ttl,\ pO:""'ihlp, fhrml~h tliP (-IIIllhiui,d
(·tT,trts of th'l ,,\:.:rh'11111!ral ..\Inrl\.(~tiug ;-:;ttnk,·_ tilt· KnH:;a~ ~l:ttl' Hoard or .\gtit'u1(u,'p, aud 
tho "nllsns Stntl' ['"Ill'g,', 

• 
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tribution of nU'ielies in din'en'nt un'us. extra samples w('re takell bet\\'~n tlIe 
fields salllpled for both quality lind YlIl·ll'ty. 

'I'hl' pereeut protein for eal'h samplp was t('stl'd !\('('or!lin!! to thp Kj('ldnhl­
GUllniug'-Arnold llrO('pdun', u"ing- a ollp·!{rum sumple, til(' nil rog-ell contl'llt 
bpiug ('ollr('rtl'd to PI'otpill hy IlIl'UUS or thl' fnetor :i.7. All pl'otein l'Psults 
wer(' !'('pol'(I'd on tllP hasis of 13.5 pI'r('l'llt lIIoislurp (Tag·Hpppl'lIstull) lu tlH' 
whpat. 

A Will(' sprpari in thp dull's of s('('{lillg- hlst Fall, Ullfa\'OI'abll' wl'atht'r t'OIHlitions 
durill!{ tllP Fall ami earl~' \\'iuter, n wpt. ('oul Rprill;!. ('(lupl('d wit h hltwk St!'1II 
rust .ill SOlllp f\phls r('sulted in g-rent yaI"iHbilil~' in ~'il'\llll!'I' at'!'(', IW!'('l'nt protPill 
('Olltpll[, :tIl(l test wI'ig'lIt \1('1' bushpl \)I'(w('('n counties. hp(w(,PIl 1i('lds, and within 
fields. TIlt:' larl!P IIUluhpr of Hamlll!'s olltainp(1 should, hO\\'P\'(,I', iIlSu!.'!' 1'C'linhll' 
iudit-utiulls. In a r('w ('ounO!'s tllP fil'ld!', did III'{ riJl('1I Ilt (11(' ;;UIllP !imp 1111(1 
Il fl'w RlIlIIJllpS ohtaill('d W(,I'(' s\ighily illllllatul'l', whit-II Ulay possil>ly I'l'!'ult ill 
tilt' sl1111pll'l'l ilHlicII t illl: a lo\\' tl'!'t \\'pi!{ht. AIl~' hins t1u(' to immaturity is ('011-
JiIlPtI to n rp\\, H!'lds, hp(';lUHP til(' lIullllll'1' of iUlIlIulurl' liplcls slllllpll'd wllH too 
sllIull to nn·('('t tilp qunlity in(lleatillllH IlIlIt('rially, 

Kallsas-- District (lnd Sta/I' Sli /II'/IIarll of m'rrayl' pro/rin «mieni and aL'erage lesl 
u'c-iyht -in 19.10 Illld JUdU samples---------_.. -- .. __._--".--

District 

Northw('!'L" ."." _' _. ___ " ] ;)!) 78 1(i.7 10.7 54. 9 55.4 
w('stC('Il!ml. _________ . .In!) 64 Hi. G 1(i.8 52.4 5ll, 2 
Southw!'!'! • ____ •• --- .. 2(lS 110 In.4 IG.5 34.0 58. 3 
North C(·utmL .. _______ _ 2:34 232 ].1. 7 14. 2 00.1 55. (j 
Central.. _ •_" _" _ _" __ -- - - -., ?-o) 

I220 _1- ]2.7 14. S 57. 9 3n. [) 
~outh Cl'utraL .. _____ ._ " . al2 2!lS 12,0 i 13,0 5R. fi lis' 0 
X ottlW!lst ___ ' _____ . "" " - , - .2()S 12ti 11. S i ]3.1 !lO. fA 5G,O 
East Cl'ntrnl " .. " __ .. ___ .. --- .. I alfi 12!i ] 1. S 1:3.5 ,iX. (i 50.2 
Southeast. ______________ • ______ . .)t. _290 58 lL 5 12,7 5R 4 -- ') 

Statp.. _________ __ ______ .2, 20n 1,33'1 la.O: 14.0 58.2 57.0 

1 l)O<'s not inrlmlo U73 ud,1itioonl S~\llltlll'~ uhlailwll ttl ns~bt tn jllltt'rmitliJl~ tht, distrihutio:1 ur \l.1rieti'.ls 
ill Lh~ Iltacr~llt Il<eas. 

• 

• 


• 


• 
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KANSAS l'm~HAHYER'J' WHEAl' Sti:\Il\IARY-]040 

Percent llTo/rin (llId at'erClgr /esl u'cighi1JI'r bli,~/lll of 'lcitea/ (I,~ ,~(/1I17)led- Coun11l1lnd 
cli,~lricl ,~1111/ //Iary .1 n;o 

l'J'oll'ill 

!!\UIU-' ------ -----, 

Hout(" h('r of Pl'r-' U7 pC'rC'l'llt I 'Pollllels 57 JJ('J'('('nt I 
COllnty Itml dist ri('( III i II's ~l1lli- 1"111"(' I)('r !'ttl!"!'(,Pllt t ',.., ,..,

drin'/l, ph'" aH'r- ,__ _____ I>tI",II('1 
IlYl'r ­

tl!!;C 

C'h('\'I'IIIl(', 70 ;)0 In.O 14..J 17. (j :i7.S .'i-'l . .'I GO.S 
Il!'('it( tlr (Hi If> 17. !I JIi.7 1(1. I .'i.'i.3 ;'.1. -I .'i{i. 2 
e:mh:IIIL (Hi I 24 17.2 Jli.2 Js. 2 .'iO. !J -'Is, !l .'i2.9 
:\orhHl_ fiG .12 17 . .'\ l.'i, !l .lB. 1 .'\L!) 47. () .'iIi. S 
Hl\wlillS 70 1.2 17. n In. ,<, Ill,O .'i3. ;i ;'1.0 ;iu 0 
:-:hpridlll1 .'is IS 17. () 17. a Is. ;i iiI. a -'ltl. (j .'i3.0 
:-:1H'rlJlltll fi!! 2S 17. ·1 IIi. (J IS. S .'i,1. Ii ;)2.7 .'iti. 5 
Thull!U' 77 20 Ili.7 1;). a IS. I ;i2. I ,Is, () ;'U. 2 

-.~~,- ....,....~----- - ~---.-"'---..,...>--~

.Yur/llt' , ,;/ ;\·12 l.'i!) 2 IIi. 7 2;'4. !1- ______ .•• _. 

( ;(I\'(' 70 21 1s'·1 .17.7 Hl.I f>o.n 49.2 ii2.0 
(;r(,pll'\' [)S 12 17.n Iti.~ l!l.O 5·1.4 f>I.S ;17.0
Lam' . S:.l 2S Hi. 4 J;i. ,i 17.3 iiO. (j 'IIi. ii ii·1. 7 
J~(}~nJl 110 ]0 Ii.;j Iii. ,'l i ]s.2 50.1 ,Is. () ii2.2 
:\ p;-.~ .. - - _ ..... ~ H·I 2G Hi.·1 If>.;' 17.3 iiI. 9 41.!) iiI. n 
:-:('ot\ 77 20 Hi. .J J4. (j 1 S. 2 ;ia. \J 'IS, ;{ ,i!l. ;) 
'rrp£,;() 00 2'1 17. 2 Hi. 0 1ii. 4 ;, 1. .J ,1\). 2 ,ia. Ii 
WaHu('t, (i.'i Ii 17. 7 I Ii. 0 1!I. 4 5ii. 4 52. 3 .'is. ,) 
'\\'iehil a (i:~ ~2 fB.:! 1-1. X ]7. (j Jj;t~ ~I ·Ht 7 01. 1 

II"I ,./ (" 1./ml mm I(j()2 10. Ii 2.'\2. -, 
('II1I'k H2 I.). I 1·1. 2 Ifi. 0 ,i.'\ . .'i ;i 1. 7 :>0.3 
Fillll(,Y \Ui l;i.1 J 2. S I.'i. () .'i.'\. (j ;;0.2 (j I. ()
Ford' !J;{ --IIi. 0 J;;. () li.O .'iO. Ii ,In. 0 aa. ?_
(;ruut __ ·1.'1 22 17. a JO.7 17.0 .).1. 0 50. 2 ii7. S 
era\'. 7~ 3n I(i. !) lli. I 17. 7 .'i2. .'i -1,<,. ii .'ifi. 5 
lJ!lIidltll)l .'13 Jlj 17.;{ Hi. 3 lii.:3 :):3. 7 50.0 57.4 
Jiu"kpll ,)3 2S I! i. S lii. a I K 3 .'i-I. I 50. 2 :>1>. () 
Hod!!;I'IU:U, H.'i IS ](i. 2 ].i. 2 17. 2 •.tho {j -Ia.9 :)3.3
1\ P!lJ'1l \. 7·1 S ] 7. () i I:i.!l 1'<'. 1 ;i.'i . .j .'i2. 2 ;is. (j
:'111'1111':' li7 22 Iii. 0 Iii. 0 .17.0 ;'.i.3 53. a 57. ::\ 
l\lorloll_ .. _ ,I;; ·1 (3) _. I"J 
l4C'wunl_ _ ;;0 2.<.; ](j.7 : 1:). J IS, 3 ,i·I.!) ;;:3. a .'iIi.;;
l"tllllt()ll_ .J;' :m 17.0 i ]{i.2 17.S ;),1.2 ;il.a 5i.1 
~(I'\,('JL" 17 20 17. .1 lIi. :l 17.!l ;)11. (j ;'-1. 0 :itl, 2 -- ,._--- -~-.-

.'\,",11,11'1,'[ !J()(j 2()ii 2 Hi, ·1 .. 2 ,i·1. 0 ___ .... 
('lay __ _ 7:) ](j l::l. (j JI. 7 l.'i. ;; Ij I. 2 ()(). 0 li2. -I 
('11111<1 _.' .'I:) 20 J.1. S 12.1 17.2 tiO.7 .'is. ,I n:3. ()
,11'\\'1'11 113 2S l.'i . .'i la. a 1.7.7 57. S ii,i. 'I 00.2 
l\IiteJlI'lI_ 72 20 Iii. 0 la. .'I 17.2 ;ill.!) iii. .'\ H2.:3 
Ul'hor!Jp" ,<,1 2.'1 17. () Iii, (j IS. I .'\li.3 ;ia. a .'i!).3
() tt It II 11._ I I I 2:-; 1·1. 2 II. \) 10.:) iiI. 3 !lO. :3 02. a 
Phillip,. 7n I 2 17. (j 1Ii, I ]!1. 1 ii I. -I ·10. () .'i:t 2 
HPIJllhli(' '<'1 I S II. 2 11. 5 Ill. !J Ii I. ::\ ii\). 7 H2. 9 
Hook,., . lia 22 11i,.'i Ii). 1 17. (j :>1. 2 ii2.0 iil;'.j
l"lIlit IL _ • lOS Hi 17, 2 . 15.·J Ill. 0 5·1.::\ -I\). tl iiS, 7 
Wllshill)!;lol1 I():~ 20 13. () . 1 L Ii Hi. 2 (j 1..1 ;'U. 0 G3. 2 

'I ,- -- -----,-- ­

I;;cc fOU(lllit(·~ al "1111 or lnhh', 
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KANSAS PREHA.I~VEST WIIEAT SUi\[l\IARY-1D4G-Continued 

}'erceni protein a1!d average le.~t weight per bll.~I!C1 of wheat as sa1llpled-county •
and clisll"ic/ sU'ln1llar!J 19_iO-Continued 

Protein Test weight 

NU1l1-

Route hel' of Per- 67 perccnt t Pounds 67 percent I 


COllnty und district miles SUIU- cent rallge per runge

driven pIes bushel,______ 


uver- uver-
I , 
uge Lower Upper age Lower'Upper

----1-'-'--North Cenlral 968 23·' i214. 7 ______ ------f60. LI______ ,______ 
~'=--=='-==-====:=;~'=:== 

Barton________ .. ___ . 96 2·J 15.8 13. ~ 18.2 uG. ij 58.2 59.8 
DickillSOIl_______ .____ !ll 18 12.5 11. 0 1·1. 0 .'i9.3 55.5 68.1 
Ellis___________ .. ____ 10.') 2G 16.6 15.0 18.2 52.2 -18.2 56.2 
EllRworth ____ .______ 10ii Hi 15.7 1A.1 17.3 5G.0 5l. 9 6l. 6 
Lincolrl ________ .____ 72 ](j 18.0 16.8 19.2 5fi.2 58.3 59.1 
Th[c~hers()n.---- _ I 11(i 2G 10.4 9.0 lL.8 ii7.8 5·1.7 60.9 
MllrlOIl ____________ . 8fi ]S 10.8 S.8 12.8 58. I) .54.5 02.5 • 
RicC'_____ .. _________ 105 22 12.9 1O.S 15.0 57.0 53.1 60.9 
Rush _____________ H2 10 17.3 ](i.2 IS.4 58.0 55.7 00.3 
Ru",gelL _______ ... IOii 18 15.7 14. \) IG.5 58.8 5G.2 01. 4 
1::ialinc_____________ . 91 20 14. 5 12.4 16.0 59.8 58.0 61. 6 

-~- __~___I___,__------------ ­

Barber_~~~!~I:al ~~~~~~i--~;;~:Z '11--1 ~~~. !~~f7--::~~:~,~·~:.~~ ~i~.- ~ 
ComallclH'_ ..... ____ 73 22 1·1. 7 la.5 Iii. 915l. 5 47.6 55.4 
Edwards__ ____ ____ 71i 12 14.8 13.3 Iii. 3 50.7 47.8 53.6 
Harper _______ "'____ 102 4(i 13. () 10.9 15.1 5!l.1 50.2 62.0 
Han'cy ___ .__________ 85 181l.0 !)'8 12.2 0l.1 59.D 62.3 
I~~lIgnHUL.---------- lOt 22 12.0 9.9 1-1.1 57.0 53.3 00.7 
h.10\\'IL_____________ n 18 15.3 la. (j 17.0 50.8 i 47.3 54.3 
Pawuce_____________ 7G 12 15 . ..1. 12. (j 18.2 5a.8 I 48.2 59.4 
l'mtt_______________ 113 18 12. R It. 5 14.] 52.0! 45.7 58.3 
Heno_________ ______ JOIl 22 11. 7 9. G 13.8' 5\).8 I' 55.9 li8.7 
1::iedg"'iek___ ______ _ 18·1 2·1 10.2 9.·J 11. 0 159. G 57.7 Gt. 5 
StnfIorcL___________ n Hi 12.G 10.3 14.9 57.5 58.7 61.3 
SumneL____________ ~I~ 12. 7 1~~~15'1. 3 ~ 

Soulh Central 1. 253 I 8l2.2 12.0 1____ !_____ .2 5R.5 _____ -1______ • 
AtchiSOIl____________II=CCC(;O"\=-iG--;,2.0 ,=;0.3 13.7'; G3. ,1 I 61. 8 -='(i·5. 0 
BrowlL____________ 92 18 12.8 11. 0 14. G 60.61 57.9 G3.3 
DouiphI1lL__________ 75 8 12.:3 n.5 15.1 GO. 0 155. ij G·t 5 
.JaeksoIL____________ 81 20 13.6 11.8 15.4 00.2 57.0 62.8 
.lpl1'cr80u____________ 52 22 11. 1 8.8 13.4. 57. '1 52.1 02.7 
Lpllvenworlh________ ·I!) 22 10. (j 8.9 12.3 59.5 I 5n.l 62.9 
l\[urshttlL .. _________ H8 18 12.8 10.7 g.9 62.3 I GO. G (j.1. 0 
XClllllJ1fi ____________ I!)1 20 12. S 10. a 115.3 61. 4 58.9 G3.9 
P?ttt1\\'UtOlllip __ -. __I 120 ?O 11..! 9. 0 13. 2 'I ~O. 1 ~8. 0 ~2. 2 
Hllcy_______________ 01 30 11. 0 9.9 13.1 GO. 7 09.8 62. I 
Wyllnc!ol;te__________ :30 .[ ('I) ,____________ , (3) ___ . _____ _ 

---,---,---,---,---,---------

See footnotes at ("HI oi: tllhlr. 
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• KANSAS PHEJIJAHVEJHT WHEA~' SU;\lilIAUY-l!),lo-Contiw,,'d 

Percent protein and 	average test wci(lht 1JCr bushel of wheat CIS Sa1nlJZed-collnty 
and district sltllt'/llwry J9;,o--Continued 

Protein Test weight 

Num- IHoute ber of 67 pel'cC'nt I Ponnds, 67 percent 1Pel'-County and district mill'S Slllll- range per rangecentdriven llles Ibushela\'cr­
age 1 aver- I 

Lower,FPpel"l age Lowel'l Upper 

-----,~---- ------ ---:---1------1--­
! , 

;Yortli('(f8t I Rlii 20R ,2 11.R ,____________ 2 nO.(i ____________ , 
~ ~ -:- -=.==:::::=-:---=:~ =-=-~ 

• 
An<il'I'SCln :>2 !!·l 12. .[ 10. Ii 1·1. 3 5R. ·1· 51i. ·1· (ll. 4 
('hl\s(, _ _ _ _ _ 71 3(i 11. <I 10. 0 12. il 5R. (j 53.!) G3. 3 
('olJ'py __ __ ___ _ ·1·1 2G 11.2 0.1 13.3 liR 7 55.6 (II. 8 
DO\lgln~ 5n]R 11. I O. ii 12. 'I liO. 7 50. 2 (i3. 2 
Fl'lIllklin (in 20 13.0 10. (i ]5.4· :33.9 47.!) liO.9 
(;('1\1'\' an 2·1 10.7 n.7 11. 7 61. 1 GO. 2 ll2.0 
.J()hll~()n 51 20 II. Ii 10.4 12.6 GO.4 58.1 G2.7 
Linn _______ (iii 2G 12.3 10.5 14.1 iiR.6 liG.O G1.2 
L~'OlL _____ 02 22 11. (j 10.0 13.2 57. S 53.1 G2. ii 
:\liluni____ _ _ _ G I 22 11. 4 n.9 12.9 GO. 4 58. 1 G2.7 
:\[OITi,,_______ 48 14 11.7 0.713.7 GO.G 50.'b G1.S 
O . .;tll.!;e _ 71 18 12. 3 11. 0 13. (i 54. 7 49. 3 GO. 1 
:-;ha\\'I1(,(~_ _________ 77 2·1 I'J 9 ]0. G I 15.2 58.4 56. ij (i0.3 

'yltbnull"('l'. ______ ._ _ ~7___~~i., 12: ·1 ~!~i2 :o.~ i~1 G2~ 
Bast C{,lItral RI7 31h 1- U.S 1------------: .)8.6 ______ 1_____ _ 

:::-:-. --::-. ::::.".'.-:"::--=:-:-:::::::: =:~...;::::o::::::-::::.::::::==:=::;::;:::::::-.-:::== ==== =::-~ 

• 

:\IIPI1-_____________ (il 1·1 11.2 9.4 13.0 00.1 fi7.1i <l2.7 
HombolL _______ .. ___. 72 12 11. 7 10. 2 13. 2 59. Ii 5:i. 8 G3. 2 
Butl!'!' _ _ ___ _____ 122 22 12. I 10.9 13. a 00.1 50.3 G3.0 
('hlLlllauquu 02 1·1 1l.3 10. a 12.3 50.2 li1.7 GO. 7 
CllPrukl'l' ___________ 7G 2R 10.0 9.0 1l.0 5S.G 57.0 59.n 
('uwi<'Y _ _ _____ n·1 :3·1 12.0 0.7 ].1.3 59.·1 iii. 1 G1. 7 
Crall'f()I'(1 _____ (iii 1R 11. 7 9.9 13.:j 59.3 57.2 (jl. 4 
I<:lIc. ______ Gii 1R 11. 2 9.7 12.7 li9.·1 57.2 G1. (j 
(;I'('PlI\I'()OC! ____ n·1 1() 11. 5 10.0 13.0 5S.4 .55. n (i0.0 
LltiJ('t t (' 0 I 20 II. 8 ]fl. n 11. 7 Ii7 . .[ 5:3. 3 59. 5 
;\[OIl!).(Ollll'!·'v_ (j·1 22 12.7 11.0 ]·!.·I i 55.9 51.7 GO. I 
"('o~h() ______ __ (j7 20 11.0,10.3 11.715R3 5ii.S GO.S 
\\,ih<oll . _ J (j.[. 22 11. n 1110. 4 ' 13.·t 5G. .J 51. 7 (iI. 1 
WOOdl'OIL ------ _____-.!~,__3~~~.~~1 57.0 , 52. 5 i~ 

Soullu'(Ist It. 0741 290 i2 ]1.5 , ______ i_____ 2 fiR.·1 :____ ' _____ _ 
~~--~ ... -----~::::-..;:-.:::::::-::::::--::-~:-..:..-;-:----:::::"~-::':=::::::-==;;.::-~=--:-.:::::::~ -= -: -- __ '- T _____ _ 

Hlate_ . '8, mm 2,200 ;2 18.0 '1------,------·, 58.2 ___________ _ 
___.________ .. i: 1 i I I 

I fn th(' sllmp)!' npproX'imnl(lly fi7 !lpn'put or tilt' fields rnlllwtw{lpu UlP upper nnd lower rnllg(\ n.q shown In 
tlll'tllhit'. 

2 'Distric,'t. nV(lrn!!(' i~ from ('IJUIl!Y nv('rngl's w('jI-thtcd by production.
"too [('II' fields [or reliable couuty uverngc. 
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county samples were too 
few for individual overages. S 

PROTEIN CONTENT OF WHEAT. KANSAS 1940 

As indicated by prehan'esL sllITey conduded by Agricultural ThIarketing Service of the L"nitcci States Department of Agriculture. ~ 
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Within each district and for the State the height of the bor indicotes :;.. 
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the relative volume of wheat produced in each protein group_ 
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WHEAT PROTEIN CONTENT DISTRIBUTION. KANSAS 1940 

~ As indicatcd iJy pl'chun-c.;t sun'ey c.onduc(crl by Ap;ricliitural l\IItJ'kcting Sen'ice of the l'nilcrl States Department of Agriculture, UJ 
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Within each district and for the State the height of the bar indicates the > 
relative volume of wheat preduced in each test weight group. <:) 
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Pounds per Bushe! Q 

i:'JWHEAT TEST-WEIGHT DISTRIBUTION. KANSAS 1940 

As indicated by prcharvcst SlIITCY conducted by Agricultural l\Iarketing Service of the enitc(i States Dcpartment of Agriculture. 
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Within each district and for the State the height of the bar indicates ;>­
1-3the relative volume of wheat produced of each variety. 

Percent of Total H 
""l 
t".lWHEAT VARIETY DISTRIBUTION, KANSAS 1940 
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As indicated by prehanest SUfyey conducted by Agricultural Marketing Sen'icc of the United States Department of Agriculture. Ul 
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