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Abstract:
The following thesis is an attempt to gain a better perspective of the marketing problems facing the
producer of high protein hard spring wheat by examining various factors which influence the demand
for his product.

Part I introduces the problem and outlines the general methodological procedure used. It outlines the
formulated hypotheses which were used as guideposts for the analysis..

A preliminary background for the analysis of the problem is contained in Part II. A brief history of
flour milling is given. The various segments of the distribution system are outlined. The last two
sections of this part describe the wheat used by the spring wheat millers and the types and properties of
the various flours.

Part III contains the analysis of the problem and is broken into seven sections. Section A presents the
theory of demand which becomes a framework from which to analyze the data. Section B discusses the
role of the flour orders received by the miller in determining and affecting the demand for high protein
spring wheat. Section C describes the effect of other wheat and flour markets on demand. Section D
analyzes the variations in wheat shipments on the Great Lakes and their relationship to demand and
price. Section E considers the fluctuating supplies of various proteins and their effect on the demand
for high protein spring wheat. Section F covers the substitution of high protein spring wheat for durum
wheat in the manufacture of macaroni products. Section G discusses changing technology in the baking
and milling industries and its effect on the demand for high protein spring wheat.

The conclusions and implications of the study are contained in Part IV.
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ABSTRACT

The fo llo w in g  th e s i s  i s  an a ttem p t to  g a in  a b e t te r  p e rsp e c tiv e  o f  the 
m arketing  problem s fa c in g  th e  producer o f  h igh  p ro te in  hard  sp rin g  wheat by 
exaiitining v a rio u s  f a c to r s  which in f lu e n c e  the  demand f o r  h is  p ro d u c t.

P a r t  I  in tro d u c e s  th e  problem and o u t l in e s  the  g en era l m ethodological 
procedure used . Xt o u tl in e s  th e  fo rm u la ted  hypotheses which were u sed  as 
g u id ep o sts  fo r  the  a n a ly s is ..

A p re lim in a ry  background f o r  the  a n a ly s is  o f th e  problem i s  con tained  
in  P a r t  XX. A b r i e f  h is to r y  o f  f lo u r  m il l in g  i s  g iv en . The v a rio u s  seg­
ments o f the  d i s t r ib u t io n  system  a re  o u tl in e d . The l a s t  two s e c tio n s  of 
t h i s  p a r t  d e sc r ib e  th e  wheat used by th e  sp rin g  wheat m il le r s  and the  types 
and p ro p e r t ie s  o f the  v a rio u s  f lo u r s .

_ I I I  c o n ta in s  the  a n a ly s is  o f th e  problem and i s  broken in to  seven 
s e c t io n s .  S e c tio n  A p re se n ts  th e  th e o ry  o f demand which becomes a framework 
from which to  analyze th e  d a ta . S ec tio n  B d isc u sse s  the  ro le  o f th e  f lo u r  
o rd e rs  re c e iv e d  by th e  m il le r  in  de term in ing  and a f f e c t in g  th e  demand fo r  
h igh  p ro te in  sp rin g  w heat. S ec tio n  C d e sc r ib e s  the  e f f e c t  o f o th e r  wheat 
and f lo u r  m arkets on demand. S ec tio n  D an alyzes th e  v a r ia t io n s  in  wheat 
shipm ents on the  G reat Lakes and th e i r  r e la t io n s h ip  to  demand and p r ic e .  
S ec tio n  E co n sid e rs  th e  f lu c tu a t in g  su p p lie s  o f v a rio u s  p ro te in s  and th e i r  
e f f e c t  on the  demand fo r  h igh  p ro te in  sp rin g  w heat. S ec tio n  F covers the  
s u b s t i tu t io n  o f h ig h  p ro te in  sp rin g  wheat fo r  durum wheat in  the  m anufacture 
o f  m acaroni p ro d u c ts . S e c tio n  G d iscu sses  changing technology in  th e  baking 
and m il l in g  in d u s t r ie s  and i t s  e f f e c t  on th e  demand fo r  h igh p ro te in  sp ring  
w heat.

The co n clu sio n s  and im p lic a tio n s  o f the  s tudy  are  co n ta in ed  in  P a rt IV.
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P a r t  I

INTRODUCTION 

Ae The Problem

Ie  In tro d u c tio n  and Problem ■S itu a tio n

For thousands o f y ea rs  b read  has been th e  s ta p le  d i e t  o f W estern man 

and one o f th e  w orld r s most in d isp e n sa b le  p ro d u c ts . Even in  re c e n t y ears  

when our h ig h e r s tan d a rd s  o f l iv in g  and in c re a s in g  v a r ie ty  in  foods have 

r e s u l te d  in  l e s s  r e l ia n c e  upon b read , i t  h a s , ' n e v e r th e le s s , rem ained one 

■ o f our b a s ic  fo o d s.

Good b read , u n fo r tu n a te ly , cannot be made out o f every  type o f wheat 

produced. I t  must be wheat th a t  co n ta in s  th e  p ro p e r q u a l i ty  and q u a n tity  

o f p ro te in .  I t  has been on ly  in  the  l a s t  th re e  decades, however, th a t  

p ro te in  has been given re c o g n itio n  in  th e  g ra in  m arke ts. In  1925, th e  f i r s t  

premiums f o r  p ro te in  were e s ta b l is h e d  on th e  M inneapolis m arket. Since 

th e n , p ro te in  premiums have grown to  occupy an im portan t p o s i t io n  in  our 

a g r ic u l tu r a l  economy. I t  has been e s tim ated  th a t  in  the  s t a t e  o f Montana 

a lo n e , i f  p ro te in  premiums were considered  a ' s e p a ra te  commodity, th ey  would 

re p re s e n t  the  f i f t h  l a r g e s t  c rop , exceeded o n ly  by w heat, c a t t l e ,  sheep, 

and d a iry . I /  P ro te in  premiums a re  p a id  on "high p ro te in "  wheat which i s  

g e n e ra l ly  co n sidered  to  be wheat c o n ta in in g  more th an  12 p e r c en t p ro te in .

l /  H. R, S tucky and M. C. T ay lo r, Looking Ahead W ith Montana Farmers and 
R anchers, F o ld er 22, Montana E x tension  S e rv ic e , Montana- S ta te  C ollege, 
Bozeman, Montana, September I ,  1952.



The premiums a re  exp ressed  as in c re a s in g  premiums fo r  every  o n e -te n th  or 

o n e -h a lf  p e r cen t p ro te in  over 12 p e r c e n t.

The payment o f  p ro te in  premiums, even though i t  has he lped  the  p ro ­

ducer to  in c re a se  h is  income, has caused a d d it io n a l  U n c e rta in ty  to  the  

d e a le r  and producer engaged in  an a lre ad y  u n c e r ta in  f i e l d .  Wheat p r ic e s  

f lu c tu a te  d a i ly  b u t th e  e f f e c t s  o f t h i s  f lu c tu a t io n  can be g r e a t ly  m in i^ 

raized through hedging in  th e  fu tu re s  m arket. P ro te in  premiums, however, 

cannot be hedged and th u s  cause a d d it io n a l  a n x ie ty  on the  p a r t  o f those 

h o ld in g  high  p ro te in  wheat f o r  which premiums have been p a id .

The producer has q u estio n ed  a t  tim es w hether o r no t a l l  o f the p re ­

miums p a id  by th e  m il le r  a re  being  r e f le c te d  back to  h im se lf . The payment 

o f premiums have tended to  e s ta b l i s h  p ro te in  as a sep a ra te  commodity. The 

producer knows in  a g en era l way how h is  grain .m oves to  m arket, y e t  th e re  ' 

may be some q u e s tio n  as to  w hether or n o t h igh  p ro te in  wheat fo llo w s th e  same 

m arketing:-' p a t te r n  as th a t  o f o rd in a ry  w heat. Premiums, in  them selves, 

re p re s e n t  an im p o rtan t p a r t  o f  th e  p ro d u c e r 's  income and fo r  t h i s  reason  

i t  i s  to  h is  advantage to  know about them and how th ey  are  e s ta b lis h e d .

dn th e  p ro d u c tio n  s id e , th e  p roducer has re c e iv e d  h e lp  from in d u s try , 

government, and ed u ca tio n a l in s t i tu t io n s .  C ountless hours have been spen t 

develop ing  new v a r i e t i e s  o f wheat f o r  the  p ro d u ce r. O ther m easures have 

been tak en  to  give th e  p roducer the  b e s t  p o s s ib le  advantage in  r a i s in g  h is  

c ro p . However, what happens to  h is  g ra in  a f t e r  i t  i s  h a rv ested  i s  j u s t  as 

im p o rtan t to  th e  p roducer. U n less  he can s e l l  h is  g ra in  a t  a f a i r  p r ic e ,  

he i s  n o t b e n e f i t in g  f u l l y  from h is  p ro d u c tio n  e f f o r t s .  The p roducer, 

th e re fo re ,  i s  in te r e s te d  in  what happens to  h is  h igh  p ro te in  wheat when
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i t  le a v e s  h is  farm  in  the  N orthern  G reat P la in s . He i s  in te r e s te d  in  

th o se  who handle th e  wheat and a id  i t s  movement to  m arket. He i s  i n t e r ­

e s te d  in  those who buy and s e l l  th e  wheat a f t e r  i t  h a s 'a r r iv e d  on the  mar­

k e ts  In  a d d it io n , he may want to  know how the  wheat i s  u sed , th e  p roducts 

made from i t ,  and th e  u ses  fo r  th e se  p ro d u c ts . In  g e n e ra l, th e  p roducer i s  

in te r e s t e d  in  th e  movement o f wheat from h is  farm  to  th e  u ltim a te  consumer 

who u ses  wheat in  i t s  f in a l  form of b read  and o th e r baking  products..

I I .  S ta tem en t o f th e  Problem

T his study  i s  concerned w ith  th e  f a c to r s  behind th e  demand fo r  high 

p ro te in  hard  re d  sp rin g  w heat, th e  reaso n s f o r  the  f lu c tu a t io n s  in  demand, 

and th e  e f f e c t  the  demand f a c to r s  have on p r ic e .

P r ic e s  a re  determ ined  by v a rio u s  supply  and demand f a c to r s .  An 

exam ination  o f bo th  must be made in  o rd er to  analyze p r ic e s  com pletely . 

However, t h i s  s tu d y  i s  concerned on ly  w ith  th e  demand fa c to r s  and th e i r  

e f f e c t  on th e  p r ic e  th e  p roducer re c e iv e s  fo r  h is  h igh  p ro te in  sp rin g  

w heat.

I I I .  The O b jectiv e  o f t h i s  Study

The o b je c t iv e  o f t h i s  s tudy  i s  to  i s o l a t e ,  examine, an a ly ze , and 

d e sc r ib e  th e  f a c to r s  which a f f e c t  th e  demand f o r  h igh  p ro te in  hard  red  

sp rin g  wheat and t h e i r  r e la t io n s h ip  to  p r ic e .

A knowledge o f the  f a c to r s  behind the  m arket p r ic e  fo r  h igh  p ro te in  

sp r in g  wheat would be h e lp fu l to  th e  p roducer and give him a b e t t e r  under­

s tan d in g  o f th e  com plexity  o f m arket o p e ra tio n s  And e x p la in  why he r e ­

ce iv e s  a p a r t i c u la r  p r ic e  fo r  h is  w heat. Not on ly  w i l l  the  producer
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b e n e f it,, b u t th e  r e s t  o f th e  g ra in  tra d e  and o th e rs  a f fe c te d  by th e  p r ic e  

o f  h igh  p r o te in  sp rin g  wheat w i l l  come to  a g re a te r  a p p re c ia tio n  fo r  each 

o th e r ’s problem s.

The demand f o r  high p ro te in  sp rin g  wheat i s  a d e riv ed  demand from 

th e  consum ers' demand fo r  b read  and o th e r  baking  p ro d u c ts . S ince the  

o b je c t iv e  i s  to  analyze the  demand f a c to r s ,  th i s  s tudy  concerns m ainly 

the  m il l in g  and baking  in d u s t r ie s  because th e y  are  the  consumers and 

p ro c e sso rs  o f wheat and wheat p ro d u c ts . T h ere fo re , f u r th e r  d iscu ss io n  

w i l l  be lo c a te d  p r im a r i ly  in  th e se  a re a s .

B. S tatem ent of Hypotheses

The demand fo r  h igh  p ro te in  hard  re d  sp rin g  wheat i s  a f fe c te d  by the  

fo llo w in g  m ajor f a c to r s :  ( I )  F lo u r o rd e rs  re c e iv e d  by th e  m i l le r s ;  (2)

O ther wheat and- f lo u r  m arke ts; ( 3) The s e a s o n a li ty  of sh ipp ing  on the  

G reat L akes; (U) The b len d in g  of p ro te in ;  (5) The durum wheat crop , and; 

(6) Changing techno logy  in  th e  m ill in g  and baking in d u s t r ie s .

(1) F lo u r o rd e rs  re c e iv e d  by th e  m il le r s  r e p re s e n t  th e  m ajor f a c to r  

beh ind  th e  demand f o r  h ig h  p ro te in  sp rin g  w heat. The m i l le r s ’ demand fo r  

wheat i s  dependent on t h e i r . s a l e s  o f f l o u r .  .The m il le r s  buy w heat to  

m eet the  f lo u r  commitments.

(2) Buyers from o th e r  m arket a reas  e n te r  the  sp rin g  wheat m arket fo r  

w heat and cause a s h i f t  in  th e  demand curve as w e ll as more e l a s t i c i t y .

■The re v e rse  s i tu a t io n  b r in g s  about s u b s t i tu te s  fo r  sp rin g  wheat and causes 

th e  demand fo r  sp rin g  wheat to  be more e l a s t i c .
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(3) The s e a s o n a l i ty  o f sh ip p in g  on th e  G reat Lakes causes a seasonal 

change in  th e  demand fo r  sp rin g  w heat. During the  l a t t e r  p a r t  o f th e  open 

season th e re  i s  a decrease  in  th e  e l a s t i c i t y  o f demand. ,The s e a s o n a li ty  

a lso  s h i f t s  th e  demand c u rv e --th e  amount and d i r e c t io n  depending on the  

season .

(Il) The n e c e s s i ty  o f b len d in g  p ro te in s  causes f lu c tu a t io n s  in  the  

demand fo r  the  in d iv id u a l p ro te in s  depending la r g e ly  on th e  r e l a t i v e  

su p p lie s .

(3) The sh o rtag e  o f durum wheat causes an a l te r n a t iv e  use f o r  high 

p ro te in  sp rin g  w heat. ..This makes th e  demand fo r  sp rin g  wheat more e l a s t i c .

( 6 ) Changing technology  in  the  m ill in g  and baking in d u s t r ie s  cause' 

th e  demand to  be more e l a s t i c  by p rov id ing , s u b s t i tu te s  fo r  h ig h  p ro te in  

w heat.

C0 M ethodological Procedure 

T» D ata Used and Method, o f A nalysis

The p rim ary  d a ta  used  in  t h i s  s tudy  were em p irica l ev idence ga thered  

by d i r e c t  in te rv ie w  w ith  members o f th e  f lo u r  m il l in g  in d u s try  and by m ail 

from members o f  th e  baking in d u s try . The d a ta  re c e iv e d  from the  m illin g  

in d u s try  were by f a r  the  most ex h au stiv e  and r e p re s e n ta t iv e .

F if te e n  f lo u r  m il le r s  in  Montana3 N orth Dakota3 and M innesota were . 

in te rv ie w ed . These m il le r s  produce approx im ate ly  o n e - th ird  of a l l  the  

f lo u r  produced in  th e  U nited S ta te s 3 and approx im ate ly  63 p e r cen t o f the  

f lo u r  produced in  the  s ta t e s  o f Montana3 N orth Dakota3 and M innesota, They 

were s e le c te d  because th ey  a re  th e  l a r g e s t  m i l le r s  in  the  N orthern  G reat



-If) =

P la in s  and t h e i r  p r a c t ic e s  p robab ly  have more in flu en c e  on th e  m arket than  

a l l  the  sm a lle r  m i l l s .  .Most o f  th e  m il le r s  a re  n a tio n a l in  s iz e ,  and th e i r  

p o l ic ie s  and p ra c t ic e s  are  in d ic a t iv e  o f the  f lo u r  m ill in g  in d u s try  as a 

whole.

Members o f the  baking in d u s try  were co n tac ted  by m a il. A m ail ques­

t io n n a ir e  was s e n t to  each  o f 28 bakers th roughou t the  coun try . Nine com­

p le te d  q u e s tio n n a ire s  were re tu rn e d . These n ine  a re  s u f f i c i e n t ly  s c a t te r e d  

around th e  coun try  so th a t  a g en era l p ic tu re  o f b a k e rs ' p ra c t ic e s  in  

s e v e ra l a re a s  has been o b ta in ed .

The secondary d a ta  used  came m ostly  from the  g ra in  tra d e  and tra d e  

p e r io d ic a l s .  In fo rm a tio n  g a th ered  from th e  N orthw estern  M ille r  was ex­

trem e ly  h e lp fu l .  The D uluth and M inneapolis Boards o f Trade p rov ided  ' 

e x c e l le n t  sources o f in fo rm a tio n , p a r t i c u l a r ly  th rough the  use o f t h e i r  

Annual R ep o rts .

The m i l l e r s r schedu les were f i r s t  assem bled and composite r e s u l t s  

o b ta in ed  to  a l l  q u e s tio n s . S im ila r  p rocedure was used in  d e a lin g  w ith  

th e  b a k e rs ' q u e s tio n n a ire s . These composite r e s u l t s  were th en  analyzed 

and used to  t e s t  the  h y p o theses, to g e th e r  w ith  r e s u l t s  o f a s t a t i s t i c a l  

a n a ly s is  o f bo th  p rim ary  and secondary d a ta . A fte r  t e s t in g  th e  hypotheses, 

in fe re n c e s  were drawn and some gen era l conclusions were reach ed .

H o  Procedure Used in  t h i s  Study

The i n i t i a l  phases o f t h i s  study  were sp en t in  rev iew ing  l i t e r a t u r e  

in  the  f i e l d  o f wheat m arketing  in  o rd er to  g a in  a b e t t e r  p e rsp e c tiv e  of 

th e  problem . The amount o f l i t e r a t u r e  a v a i la b le ,  however, was found to  be
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ra th er  Sm all0 T herefores t h is  study r e l i e s  very g r e a t ly  on em p irica l 

in form ation .

Prom th e  o v e r -a l l  problem  o f h igh  p ro te in  wheat m arketing , th e  sp e c i­

f i c  problem was s e le c te d . By l im i t in g  th e  s tudy  to  the  s p e c if ic  problem a 

d e ta i le d  a n a ly s is  can be made. At th e  same tim e, however, th e  s p e c if ic  

problem i s  s t i l l  broad enough so th a t  i t  f i t s  in to  th e  l a r g e r  problem o f 

h ig h  p ro te in  wheat m arke ting . The im portance o f the s iz e  o f the  s p e c if ic  

problem  to  be a tta c k e d  l i e s  in  the  f a c t  th a t  an o th er sm a lle r problem  could 

have been s e le c te d  and examined from every  conceivab le  a sp e c t and in  a 

much more thorough manner. Y et, a s o lu t io n  to  such a sma^Ll problem would 

be so sm all a p a r t  o f  th e  l a r g e r  problem o f h igh  p ro te in  wheat m arketing 

th a t  i t  would c o n tr ib u te  l i t t l e  to  so lv in g  the  l a r g e r  problem . I t  i s  f e l t ,  

th e re fo re ,  th a t  any s o lu t io n  of th e  problem w ith  which th i s  s tu d y  i s  con­

cerned w i l l  be m eaningful and c o n tr ib u te  som ething to  the  so lv in g  o f th e  

l a r g e r  problem o f h igh  p ro te in  wheat m ark e tin g .

The n ex t s te p  was th e  fo rm u la tio n  o f h y p o theses. A s e t  o f  hypotheses 

was a r r iv e d  a t  th rough deduction  from the s p e c i f ic  problem and th rough i n ­

d u c tio n  from th e  l i t e r a t u r e  rev iew ed. These hypotheses were th en  used as 

g u id ep o sts  in  p roceed ing  from th e  known in to  th e  unknownj i , e . ,  p roceed ing  

in to  th e  a c tu a l a n a ly s is  o f th e  problem . L arrabee  says hypotheses "go be­

yond th e  given to  a p o ss ib le  p a t te rn in g  or arrangem ent or in te r p r e ta t io n  of 

i t j  and th ey  do so p ro v is io n a l ly ,  w ith  a d e f in i te  view to  u l t im a te  c o n f ir ­

m ation o r r e je c t i o n  a f t e r  t e s t in g " .  2/

2 /  H arold  A. L arrab ee , R e lia b le  Knowledge, Houghton M if f l in  Comnanv. 
Cambridge, 1 9 ^ ,  p . 1 6 8 7 ™ ------------------------



-1 7 -

In  o rd e r to  examine th e  problem and t e s t  th e Iiypdtheses3 em p irica l d a ta  

were c o l le c te d  and secondary in fo rm atio n  gathered^ This in fo rm atio n  was 

used  to  t e s t  th e  hypotheses, and to  make some n ecessa ry  ad justm en ts in  both 

th e  problem Statem ept and th e  hypotheses.

P a r t  I I I  o f t h i s  r e p o r t  covers the  a n a ly s is  o f th i s  d a ta  and the  

t e s t i n g  o f th e  hypo theses, Pgtrt IV p re se n ts  th e  conclusions and inferences" 

drawn from th e  a n a ly s is ,  .However, b e fo re  p roceed ing  in to  th e  a n a ly s is  i t  

w i l l  be h e lp fu l to  have a p ic tu re  o f sev e ra l phases o f wheat m arketing and 

th e i r  r e l a t i o n  to  t h i s  s tu d y , and a p ic tu re  o f  the  commodity, f lo u r ,  w ith  

which t h i s  s tudy  i s  concerned, ■ T h erefo re , P a r t  I I  covers th e  n ecessa ry  

m a te r ia l to  p rovide an adequate background f o r  in te r p r e t in g  th e  s p e c if ic  

p o in ts  to  be covered in  P a r t  I I I ,  th e  a n a ly s is  o f the  d a ta .
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P a r t  I I

BACKGROUND TO THE ANALYSIS 

Ae The M arket S tru c tu re

I o  In tro d u c tio n  and H is to ry

There p robab ly  i s  no o th e r in d u s try  which has a lo n g e r h is to r y  in  the  

U n ited  S ta te s  th an  th e  f lo u r  m il l in g  in d u stry *  • The f i r s t  American manu­

fa c tu r in g  e s ta b lish m e n ts  were devoted  to  g ra in  g r in d in g . The h i s to r y  and 

growth o f f lo u r  m il l in g  p a r a l l e l s  th e  h is to r y  and growth o f our country*

The f i r s t  known f lo u r  m il l  was founded on th e  E as te rn  seaboard  in  1632* 

I n  subsequent y e a r s ,  f lo u r  m il l in g  grew up along the  e a s te rn  c o a s t and New 

York C ity  e s ta b lis h e d  i t s e l f  as the  f lo u r  c e n te r  o f th is  p e r io d . As th e  

n a tio n  expanded, wheat growing and f lo u r  m ill in g  spread  th roughou t a l l  th e  

co lon ies*  Poor m il l in g  f a c i l i t i e s ,  and th e  h igh  co st o f t r a n s p o r ta t io n  

tended  to  make each a re a  s e l f - s u f f i c i e n t ,  and th e re fo re , most o f the  m il ls  

were sm all custom m il ls ,s e r v in g  only lo c a l  t r a d e .

Westward expansion o f th e .n a t io n  b rought about a s im ila r  expansion in  

th e  m il l in g  in d u s try . The wheat growing a re a s  s h i f te d  to  w este rn  New York 

and th e  Midwest w ith  P h ila d e lp h ia , B altim ore , and .R ochester becoming the  

le a d in g  f lo u r  m arkets and m il l in g  c e n te rs .  F u r th e r  westward movement 

b rough t th e  wheat farm er o u t onto the  g re a t  p la in s .  ■ Again th e  c e n te rs  o f  

m ill in g  and the  f lo u r  m arkets moved w ith  th e  crop* C in c in n a ti , S t ,  Louis 

and New O rleans took th e i r  p la c e  in  m ill in g  h is to r y  as th e  c e n te rs  fo r  th i s  

p e r io d . ■ F in a l ly ,  the  home m arket demand, th e  la c k  of t r a n s p o r ta t io n  to  the  

e a s t ,  and th e  undeveloped s t a t e  o f t r a n s p o r ta t io n  in  th e  w est tended  to
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b rin g  about m i l l  development in  the  w este rn  p la in s ,  I /

M illin g  began a t  what i s  now M inneapolis as e a r ly  as 1822-2] w ith  the  

e s ta b lish m e n t o f a sm all g r i s tm i l l  to  se rv e  th e  s o ld ie rs  a t  F o r t  S n e ll in g 6 

S e t t l e r s  moved v ery  s low ly  in to  th e  a re a  and f o r  a number o f  y ears  were o u t­

numbered by tr a p p e r s ,  lumbermen, and m iners .

A f te r  1851, th e re  was a ra p id  in c re a se  o f  p o p u la tio n  in  M innesota, 

-Flour and feed  m il ls  sprung up a l l  over th e  s t a t e .  By i8 6 0  th e re  were 81 

m i l l s  tu rn in g  o u t p ro d u c ts  w orth over $1 ,200 ,000 , The developm ent o f 

M inneapolis as a m ill in g  c e n te r  was, up to  1870, th e  r e s u l t  o f th e  movement 

o f  farm ers and m il ls  in to  th e  great p la in s .  A f te r  1870, th e  ra p id  r i s e  o f  

M inneapolis was due to  a re v o lu tio n  in  m il l in g  p ro cesses  which r e s u l te d  

from th e  in tro d u c tio n  o f the  p u r i f i e r  and r o l l e r  system . These new p ro ­

c esses  brought supremacy in  w orld  tra d e  to  American f lo u r s  and th e  Minneapo­

l i s  m il le r s  in  th e  p e rio d  fo llo w in g  1870.

Commercial m il l in g  developed in  N orth Dakota and South Dakota in  the  

1 890r s and in  Montana a f t e r  1900. At th e  same tim e th e re  was a concen tra ­

t io n  o f m i l l  ownership in  th ose  a re a s .  .,The R u ss e ll-M ille r  Company was 

o rg an ized  in  1897» I n  1911 th e  Montana F lo u r M ills  Company began o p e ra tio n s  

in  H arlowton, su b seq u en tly  b u ild in g  a la rg e  m il l  a t  Lewistown.

■ O ther la rg e  combines came about in  t h i s  same p e rio d . The I n te r n a t io n a l  

M illin g  Company appeared a t  New Prague, M innesota and ro se  to  a p re se n t 

d a i ly  c a p a c ity  o f 53?IiOO sack s . (100# s a c k s ) , Commander-Larabee C orporation  

was founded by b rin g in g  to g e th e r  m il ls  s c a t te r e d  about M innesota and Katisa s .

l /  C harles B. Kuhlmann, The Development o f th e  F lou r M illin g  In d u s try  in  
th e  U n ited  S ta te s , Houghton M iff l in  Company, New York, 1929, '
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Comraander-Larabee now has a d a i ly  c a p a c ity  o f 38,61:0 sack s . The tre n d  

tow ards co n cen tra tio n , has con tinued  up to  th e  p re s e n t day w ith  the  la rg e  

g e t t in g  l a r g e r  and the  sm all dropping by th e  w ayside, 2/

I ! ,  M arketing Channels

a 0 •The M arketing P rocess

The f i r s t  s te p  in  th e  m arketing  p ro cess  i s  the  d e l iv e ry  o f wheat by 

th e  p roducer to  th e  coun try  e le v a to r .  The cou n try  e le v a to r  p la c e s  the  

wheat- i n  s to ra g e  o r lo a d s  i t  in to  a boxcar f o r  immediate shipment* The 

co u n try  e le v a to r  g e n e ra lly  buys the  g ra in  from the  p roducer. However, in  

some cases i t  i s  s to re d  in  th e  p ro d u c e r 's  name. S torage fo r  p roducers i s  

n o t v e ry  p re v a le n t today  p a r t l y  because th e  e le v a to rs  a re  s to r in g  Commodity 

C re d it C orpora tion  wheat in s te a d .  The co u n try  e le v a to r  i s  a c o l le c t io n  

p o in t f o r  wheat produced in  the  surrounding  a re a . Very l i t t l e  o f  th e  wheat 

moves d i r e c t l y  from producer to  te rm in a l m arket.

The e le v a to r  c o n ta c ts  a commission f irm  a t  the  te rm in a l m arket, in  

t h i s  case M inneapolis o r D uluth , and n o t i f i e s  i t  of the  q u a n ti ty  and 

q u a l i ty  o f wheat en rou te  to  m arket or on hand. The commission firm  hedges 

th e  wheat f o r  the  coun try  e le v a to r .  When th e  wheat i s  re c e iv e d  on the  

m arket i t  i s  t e s t e d  f o r  p ro te in  and q u a l i ty .  The commission firm  then  

p la c e s  a sample o f th e  g ra in  on th e  t ra d in g  ta b le s  on the  cash  f lo o r  and 

proceeds to  b a rg a in  w ith  p ro sp e c tiv e  custom ers*

The l a r g e s t  share  o f th e  cash wheat i s  purchased  by p ro c e sso rs  l ik e

' •■b n  "  ■. ..............  _ ■■■ ■■ - -  ................- -  ■■ - --- - ..■ I - _______  ___  -L- I

2 /  C harles B. Kublmann, I b id .
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th e  f lo u r  m i l le r .  The m il le r  g rin d s  th e  wheat he buys on th e  cash f lo o r  

in to  f lo u r  and fe e d , and s e l l s  th e se  p roducts  to  b ak e rs , feed  m i l l s ,  and 

o th e rs  d e s ir in g  th e  p ro d u c ts . The b ak er, in  tu r n ,  makes b read  from the  

f lo u r  and s e l l s  i t  to  th e ' consumer.

b . The Term inal E le v a to r .

The te rm in a l e le v a to r  firm  today  i s  p r im a r i ly  a g ra in  m erchandiser 

r a th e r  th an  j u s t  th e  s u p p lie r  o f a la rg e  s to ra g e ■warehouse fo r  g ra in . The 

te rm in a l e le v a to r  f irm  pu rchases wheat in  i t s  own name and proceeds to  

c lea n  i t  and b in  i t  by narrow ranges o f p r o te in .  The la rg e  f a c i l i t i e s  

p e rm it i t  to  s to re  huge q u a n t i t ie s  o f w heat, and o th e r g ra in s , and to  be in  

a  p o s i t io n  to  b lend  d i f f e r e n t  wheats to  s a t i s f y  p a r t i c u la r  custom ers.

c . The .'Commodity Broker

The commodity b ro k er d i f f e r s  from the  commission firm  in  t h a t  he 

o p e ra te s  o n ly  on the  fu tu re s  m arket. His job i s  to  buy and s e l l  c o n tra c ts  

f o r  fu tu re  d e l iv e ry  o f wheat and o th e r  com m odities. The b ro k er may be 

bo th  a s e c u r i t i e s  and a commodity b ro k e r, o r he may s p e c ia l iz e  in  commodi­

t i e s  a lo n e . H is custom ers re p re s e n t  every  segment o f th e  m arketing  s t r u c ­

tu r e .  M il le r s ,  te rm in a l and cou n try  e le v a to r s ,  and sp e c u la to rs  a re  among 

th e  b ro k e r 's  custom ers.

d. The S p ecu la to r

The sp e c u la to r , as found in  th e  commodity m arkets, i s  a perso n  who 

buys and s e l l s  on the  fu tu re s  m arket in  o rd er to  make a p r o f i t  from the 

t r a n s a c t io n s .  The s p e c u la to r  ho lds no commodities nor tak es  p o sse ss io n  of 

any. Many f e e l  th a t  th e  sp e c u la to r  does more harm than  good. However, 

w ith o u t him th e re  would be no fu tu re s  m arket. I t  i s  the  sp e c u la to r  who i s
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always p re s e n t read y  to  buy when th e  cou n try  e le v a to r  w ishes to  hedge, or 

to  s e l l  when th e  e le v a to r  w ishes to  re v e rse  the  hedge. N a tu ra lly , i t  i s  

n o t always the  s p e c u la to r  who purchases th e  hedge, b u t w ith o u t h is  p resence , 

hedging as i t  i s  now p ra c t ic e d  would be im p o ssib le .

! I T .  P roduction  Areas

There are fo u r  m ajor wheat producing a reas  in  the  U n ited  S ta te s ,  each 

d is tin g u is h e d  by th e  type o f wheat th a t  i s  predom inant in  th e  a reas  ( l )

The h ard  sp rin g  wheat a re a  com prising N orth  Dakota, South D akota, Montana, 

and M innesota! (2) The hard  re d  w in te r  wheat a re a  o f  Texas, Oklahoma,

K ansas, and N ebraska! (3) The s o f t  re d  w in te r  wheat a re a  o f  E a s te rn  K ansas, 

C en tra l Texas, M isso u ri, Lower I l l i n o i s ,  In d ia n a , Ohio, and th e  C en tra l 

A t la n t ic  Coast s t a t e s !  and (Il) The s o f t  w hite  wheat a rea  o f  C a l ifo rn ia , 

Oregon, Id ah o , and W ashington. These p ro d u c tio n  a reas  each supp ly  a p a r t i ­

c u la r  m il l in g  c e n te r  or m arket w ith  a la rg e  p a r t  o f  i t s  w heat. 3 /

S t ig le r  d e fin e s  a m arket a re a  to  be " th e  a re a  w ith in  which th e  p r ic e  

tends to  u n ifo rm ity , allow ance b e in g  made f o r  t r a n s p o r ta t io n  c o s ts " ,  it/

The M inneapolis p r ic e  f o r  wheat ten d s  to  be th e  p r ic e  th roughou t the  sp rin g  

w heat p ro d u c tio n  a rea  w ith  allow ances f o r  f r e ig h t .  T h ere fo re , M inneapolis 

i s  th e  sp r in g  wheat m arket c e n te r . This s tudy  concerns i t s e l f  w ith  the  

h a rd  sp rin g  w heat a re a  and i t s  p a r t i c u la r  m ill in g  c en te rs  which are 

M inneapolis and B u ffa lo . D uluth i s  th e  t r a n s i t  p o in t fo r  wheat moving to

3 /  Commodity R esearch Bureau, Commodity Yearbook, New York, 1952, p. 3^0«

k /  George J 0 S t i g l e r , The Theory of B ric e , The Macmillan Company, New York, 
191*6, p . 92.
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B uffalo,, the  l a r g e s t  sp rin g  wheat m i l l in g  c e n te r ,  M inneapolis^ however  ̂

i s  the  w o r ld 's  l a r g e s t  cash  wheat m arket,

IV6 S ize o f Spring Wheat M illin g  C enters

As has been s ta te d  p re v io u s ly , M inneapolis and B uffa lo  are  th e  two 

p rim ary  sp rin g  wheat m ill in g  c e n te r s ,  M inneapolis and D uluth are  th e  sp rin g  

w heat m arkets where p r ic e s  a re  quoted d a i ly  on cash  r e c e ip ts  o f  sp rin g  

w heat.

B uffa lo  f lo u r  p ro d u c tio n  amounted to  26,216,130 sacks in  19!?3. 

M inneapolis produced 13*^78,063 sacks in  th e  same y e a r . By compgfison, 

ICansas C ity  produced 13,017*915 sacks in  1953 o u t o f a t o t a l  U. S0 produc­

t io n  o f 221,852,000 sack s . This means t h a t  B uffa lo  produced approx im ately  

12 p e r cen t o f  the  t o t a l  S. f lo u r  in  1953, w hile  M inneapolis and Kansas 

C ity  each produced about 6 p e r c e n t.

B u ffa lo  ranks No. I  in  t o t a l  d a i ly  c a p a c ity  w ith  9h}700 sack s . 

M inneapolis i s  second w ith  68,800 sack sj Kansas C ity  th i r d  w ith  5^,120 

sac k s I D a l la s -F t .  Worth fo u r th  w ith  26,700 sack s; and S a lin a  f i f t h  w ith  

15,000 sa c k s . 5/

V. Purchases and P ra c t ic e s  o f  the  M ille r s  

a . L o ca tio n  and Method o f Purchasing

M inneapolis m i l le r s  o b ta in  more th an  75 p e r cen t o f t h e i r  wheat from 

Montana and N orth D akota, I n  1952 and 1953* Montana was th e  l a r g e s t  sup­

p l i e r .  O ther N orthern  G reat P la in s  m i l le r s  purchase most o f t h e i r  wheat

5 /  T h e 'M ille r  P u b lish in g  Company, N orthw estern  M ille r  Almanack, M inneapolis . 
195h* p . 2lu ~  :



from th e se  two s t a t e s  a ls o . Table I  shows the  source o f wheat purchased  

by 15 f lo u r  m i l le r s  in  the  N orthern  G reat P la in s .  Seven o f th e se  m il le r s  

purchased  100 p e r c en t o f t h e i r  wheat from Montana and North D akota. The 

o th e rs  purchased a t  l e a s t  p e r cen t o f t h e i r  wheat in  th e se  s t a t e s .

Table I .
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Source o f Wheat M illed  by N orthern  G reat P la in s  M ille rs
1952 Crop Year

Company ,
"I 2 3 U 5 6 7 8 9 10 11 12. 13 iU 15

25Mont. 35 5o Uo 25
75

Pe
25

r C 
50

en
60

; 0:
Uo

? Total 

. t nn .

. Pur 
100.

chase
100

Ss
100 100

N. Dak. 5o h o 60 55 5o 30 25 U5
* -LUU *

75

Pac i N.W.

K an., Okla. 10 5

.M inn.,
S . Dak. 15 10 20 25 25 20 5

The m il le r s  g e n e ra lly  purchase t h e i r  wheat through commission firm s ori 

th e  cash  m arket r a th e r  than  buy d i r e c t  from cou n try  e le v a to rs  o r p ro d u cers . 

This way th e  m i l le r  can a c tu a l ly  see th e  wheat he i s  buying and i s  dealin g  

w ith  a s p e c ia l iz e d  agency. The commission firm s g e n e ra lly  r e p re s e n t  the  

cou n try  e le v a to rs  on th e  cash  f lo o r ,  a lthough  th e y  may s e l l  wheat f o r  p ro ­

ducers o r te rm in a l e le v a to r s .  Twelve o f the  l£  m il le r s  in te rv iew ed  pu r­

chased 90 p e r c e n t o r more o f t h e i r  wheat th rough commission f irm s . Only 

two m il ls  purchased  more than  o n e -fo u rth  o f t h e i r  wheat d i r e c t  from Country 

e le v a to rs  o r p ro d u ce rs .
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The m il le r s  a p p a re n tly  t r y  to  purchase t h e i r  wheat from th e  same 

a re a s  and l o c a l i t i e s  every  y e a r . Of co u rse , t h i s  f lu c tu a te s  because o f 

changes in  p ro te in  and wheat q u a l i ty  which i s  due p r im a r i ly  to  th e  unpre^ 

d ic ta b le  w eather found in  th e se  a re a s . Over th e  y ea rs  the  m il le r s  have 

e s ta b l is h e d  c e r ta in  l o c a l i t i e s  th a t  produce the d e s ire d  q u a l i ty  o f w heat. 

The m il le r s  ten d  to  fav o r th e se  a reas  in  t h e i r  pu rchasing  and t r y  to  buy 

from them b e fo re  going elsew here fo r  t h e i r  w heat. Country e le v a to r s ,  to o , 

have e s ta b lis h e d  re p u ta t io n s  w ith  the  m i l le r s ,  some good and some bad.

These r e p u ta t io n s  a re  very  im p o rtan t to  th e  m i l le r s .  The m il le r s  keep a 

c lo se  check on the wheat coming from the  e le v a to rs  and know which ones are  

d e l iv e r in g  s u p e r io r  w heat. The m il le r s  reg re tta b ly  f in d  th a t  some e le v a to rs  

a ttem p t to  sh ip  plugged c a rs  and wheat w ith  ex cessiv e  dockage. These 

e le v a to rs  are  soon known th roughou t th e  t r a d e ,  and th e  tra d e  p re fe r s  n o t to  

handle t h e i r  w heat. The m il le r s  have s ta te d  th a t  fo r  aw hile an e le v a to r  

may g e t away w ith  ca r p lugg ing , b u t e v e n tu a lly  th e  p ra c t ic e  i s  d iscovered  

and fu r th e r  shipm ents from such an e le v a to r  a re  n o t accep ted  v ery  r e a d i ly ,  

sometimes on ly  a t  a d isc o u n t. In  th e  lo n g  ru n  th ese  p ra c t ic e s  may harm 

n o t o n ly  th e  e le v a to rs  b u t a lso  the  farm ers th e se  e le v a to rs  s e rv e .

Most o f the  m i l le r s  purchase a l l  th e  w heat th ey  can s to re  during  the  

h a rv e s t  season . B u ffa lo  m il le r s  t r y  to  g e t as much wheat as p o s s ib le  over 

th e  G reat Lakes b e fo re  th ey  c lo se . Thus t h e i r  pu rchasing  i s  done during  

the  h a rv e s t  season and in  the  p o s t-h a rv e s t  season as w e ll.

The m il le r s  a l l  do some c o n tra c tin g  fo r  fu tu re  d e l iv e r ie s  b u t th e se  

a re  u s u a l ly  s h o r t  term  c o n tra c ts .  Most of the  c o n tra c tin g  i s  done in  th e
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l a t e  summer or e a r ly  f a l l .  The tim e and amount o f c o n tra c tin g  w i l l  depend 

upon th e  su p p lie s  a v a ila b le  and the  expected  p r ic e  movement, 

b . P ro te in  Content o f Purchases

"M ille rs  and bakers a re  n o t in te r e s te d  in  the  p ro te in  co n ten t of 

wheat and f lo u r  from a d ie ta r y  v iew po in t. Premiums a re  p a id  f o r  h igh  pro­

t e i n  wheat because p ro te in  c o n ten t i s  a crude measure o f g lu te n  q u a l i ty ."  6/  

P ro te in  c o n ten t may be u sed  as a measure o f  q u a l i ty  because i t  i s  sim ple 

and i s  a g en era l in d ic a t io n  o f th e  g lu ten  con ta in ed  in  the  w heat. About 

85> p e r cen t o f the  d ry  g lu te n  i s  p ro te in , • so th e  g re a te r  th e  p ro te in  con­

t e n t ,  th e  g re a te r  th e  g lu te n  c o n ten t. /

The wheat purchased  by th e  N orthern  G reat P la in s  m i l le r s  i s  g e n e ra lly  

th a t  c l a s s i f i e d  as h igh  p ro te in  w heat. T his i s  in d ic a te d  by a 15? week 

p e rio d  from 195)1 to  19!?b in  which ?6 p er c e n t o f th e  t o t a l  car l o t s  so ld  

a t  M inneapolis t e s t e d  more th an  1 2 .5  per cen t p ro te in .  7 /

The m il ls  g e n e ra lly  buy to  meet t h e i r  own p a r t i c u la r  m il l in g  re q u ire ­

m ents. Most o f th e  m il le r s  in d ic a te d  th a t  th e y  l i k e  to  buy th e  m iddle 

range o f p ro te in  ( I 3-15 p e r c en t) b e fo re  a cq u ir in g  any o th e r p ro te in s .

They ten d  to  s e t  t h e i r  p u rchasing  p o l ic y  on h ig h  p ro te in  wheat according to  

th e  h a rv e s t  every  y e a r . I f  th e re  appears to  be a la rg e  supply  o f h igh  .pro- 

t 'e in  wheat th ey  w i l l  ho ld  o f f  t h e i r  purchases u n t i l  th ey  need th e  wheat for.

6/  E0 Ri Hehn, P ro te in  o f Wheat as a Measure o f the  M illin g  C h a ra c te r is t ic s  
o f th e  P lp u r. Memo to  members o f  Committee on O b jectives o f R esearch and 
E x tension  E ducation  w ith  re fe re n c e  to  p ro te in  in  M ontana/s h a rd  w heats, 
O ctober 12 , 1951.

7 /  Recorded from D a ily  M arket Record, M inneapolis, A p ril 23, 1951 to  May 10,
195%.
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m il l in g .  On the  o th e r  hand,, i f  th e  supply  o f h igh  p ro te in  wheat appears to  

be s h o r t ,  th e y  w i l l  t r y  to  s to ck  up on i t  f o r  fu tu re  needs. Some m il ls  t r y  

to  g e t t h e i r  h igh  p ro te in  e a r ly  w hile  o th e rs  buy as th ey  need i t  accord ing  

to  a v a ila b le  s u p p lie s .

A survey  o f th e  p ro te in  co n ten t o f  sp rin g  wheat purchased by 11 

W prthern G reat P la in s  m i l le r s  shows th a t  on ly  one company ou t o f e leven  

purchased more than  8 p e r  cen t o f  i t s  sp rin g  wheat below 12 p e r cen t p ro ­

t e in .  The p ro te in  co n ten t o f  the  wheat purchased  by th e  v a rio u s  m il ls  i s  

in d ic a te d  by Table IL  Most o f th e  companies purchased between 70 and 8£ 

p e r c en t o f t h e i r  sp rin g  wheat in  the  13-15 p e r cen t b ra c k e t.

T a b le H .

The P ro te in  C ontent o f Spring Wheat Purchased in  1952 by 
11 N orthern  G reat P la in s  F lo u r M ille rs

Company
I . 2 3 h . 5. • 6 7 8 9 10 11
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I P

20 —- I i -

■ O U  —
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15# 10

I 6# "and 
• over 15 12 25 10 30 20 30 I 10 10 5

The w in te r  wheat purchased  by N orthern  G reat P la in s  m il le r s  i s  low er 

in  p ro te in  th an  th e  sp rin g  wheat purchased . Of the  8 m il ls  th a t  re p o r te d
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p u rch asin g  w in te r  Wheat5 most o f them bought w in te r  wheat Under l i t  p er cen t 

p r o te in .  A la rg e  p a r t  o f t h e i r  purchases was in  the  11 per cen t and below 

ca teg o ry , a lthough  th e  m a jo r ity  o f the  pu rchases f e l l  in  th e  12-13 p er cen t 

ra n g e . Ta b le IiQrg iv es a p ic tu re  o f the w in te r  wheat pu rch ases.

Table I I I .

The P ro te in  C ontent o f W inter Wheat Purchased in  195.2 by ^ 
N orthern  G reat P la in s  F lo u r M ille rs

Company
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A ll t h i s  would in d ic a te  th a t  ’'wheat on the  M inneapolis m arket” can be 

co n sid e red  to  be h igh  p ro te in  w heat. Thus, t h i s  s tudy  concerns i t s e l f  w ith  

”wheat on th e  M inneapolis m arket” , and a lso  wheat on th e  D uluth m ark e t.'

■The d a ta  used  in  t h i s  s tudy  have been analyzed and d iscu ssed  on the  b a s is  

t h a t  M inneapolis and Duluth w heats are  h igh  p ro te in  w heats, and th a t  the
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base p r ic e s  quoted on th e se  m arkets a re  base p r ic e s  f o r  h igh  p ro te in  w heat. 

N a tu ra lly , a d d it io n a l  premiums a re  given f o r  a d d itio n a l p ro te in , bu t th i s  

s tu d y  concerns i t s e l f  m ain ly  w ith  demand f a c to r s  and th e i r  r e l a t i o n  to  the  

bqse p r ic e  o f h igh  p ro te in  hard  re d  sp rin g  w heat,

B, F lo u r

I ,  KLour Types and Uses

The f lo u r  produced in  th e  N orthern  G reat P la in s  may be d iv id ed  in to  

th re e  m ajor groupq: Bakery, fam ily , and s p e c ia l ty  f lo u r .  Bakery f lo u r  i s

f lo u r  so ld  to  bakers  fo r  p ro cess in g  in to  b read . Family f lo u r  i s  f lo u r  

so ld  a t  the  r e t a i l  le v e l  to  th e  consumer f o r  use in  h is  home, . S p e c ia l ty  

f lo u r  i s  so ld  to  bakers to  make s p e c ia l  p roducts  l i k e  fren ch  b read , whole 

wheat b read , k a is e r  r o l l s ,  and hard  r o l l s .  Bakery f lo u r  re p re se n ts  the  

l a r g e s t  p ro p o r tio n  o f the m i l le r s 7 t o t a l  s a le s .

Twelve N orthern  G reat P la in s  m il le r s  re p o r te d  on th e  p e r cen t o f to t a l  

o u tp u t re p re se n te d  by the  v a rio u s  types o f f lo u r .  Bakery f lo u r  re p re se n ts  

l;O £0 per c e n t o f  th e  t o t a l  o u tp u t f o r  5 o f  th e  12 m i l le r s .  I t  re p re se n ts  

70 p er cen t o r more o f the  t o t a l  o u tp u t fo r  the  rem aining seven m il le r s .  

T ab le I?  g ives a complete p ic tu re  o f  the  f lo u r  produced by th e se  12 m i l le r s .  

F lo u rs  in  g en era l have names ap p lied  to  them which in d ic a te  t h e i r  q u a l­

i t y  and r e f l e c t  th e  q u a l i ty  o f  th e  wheat from which th ey  were m ille d . Names 

v a ry  w ith  th e  m i l le r  and a re  d i f f i c u l t  to  compare u n le ss  a comparison i s  

made o f f lo u r s  produced by one m i l le r .  F lou rs  can be grouped e i th e r  as 

”p a te n ts "  o r " c le a r s " ,  b u t both groups o v e rlap  and w il l  va ry  from one 

m il l in g  lo c a t io n  to  a n o th e r . The term  "patent" o r ig in a te d  th rough  the  •
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Table IV6

• Type o f H o u r Produced by 12 F lo u r M ille rs  in  the  
N orthern  G reat P la in s  -  1933

Company
I 2 3 h 3 6 7 8 9 10 11 12

Bakery • i|ii 93 I 70
Pd:

93
" Cenj

83
; o f T 

8 0 .
o ta l  -

Ho
Outpu
3o

t
18 90 73 ho

Fam ily a 3 'i3 3 13 20 6o 3o 32 10 23 20

S p e c ia l ty 12 I h o

Export 13

in v e n tio n  o f the  m idd lings p u r i f i e r .  P r io r  to  t h i s  tim e (1870) some o f th e  

h igh  q u a l i ty  f lo u r  s to ck  was l e f t  in  th e  m id d lin g s . I t  was to  th e  m il le r s  * 

advantage to  be ab le  to  re c a p tu re  t h i s  q u a l i ty  s to ck . This was accom plished 

th rough  the  in v e n tio n  o f th e  m idd lings p u r i f i e r . . . The p u r i f i e r .was p a ten ted  

and when added to  th e  m i l l e r 's  m achinery caused th e  m il le r  to  c a l l  h is  

f lo u r  "p a ten t"  f l o u r .  Today the  term  has l o s t  i t s  o r ig in a l  meaning because 

a l l  the  m il ls  now use m idd lings p u r i f i e r s .  8/

H o u rs  o f the  same name w i l l  vary  from one l o c a l i t y  to  th e  n e x t. The 

m il.l e r  must tak e  th e  wheat th a t  i s  a v a ila b le  to  him and g rin d  i t  in to  flou r-. 

S ince wheat d i f f e r s  in  s iz e ,  shape, q u a l i ty ,  and p ro te in ,  th e  f lo u r s  p ro­

duced w i l l  a lso  v a ry . One m i l l e r 's  p a te n t f lo u r  may n o t be as h igh  in  

q u a l i ty  as a n o th e r 's  f i r s t  c le a r ,  th e re fo re ,  th e  term s a re  o n ly  r e la t iv e  

in d ic a t io n s  o f the  k ind  and q u a l i ty  o f f lo u r .  This has caused m il le r s  to

8/  H arry  Snyder, B read, The M acmillan Company, New York, 1930, p . 1^ .
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b len d  w heats from se v e ra l sources in  o rd e r to  m ain ta in  a more uniform  pro ­

d u c t y e a r  a f t e r  y e a r0 The m il le r s  would l i k e  to  be ab le  to  produce the  

same q u a l i ty  o f f lo u r  ev ery  y e a r , b u t t h i s  i s  n o t always p o s s ib le  s in ce  the  

raw m a te r ia l i s  never th e  same tw ice in  a row. Blending th u s  becomes a 

method fo r  red u c in g  t h i s  v a r ia t io n .

C. 0 . Swanson m odified  a c h a r t  p rep a red  by th e  American I n s t i t u t e  of 

Baking to  give a p ic tu re  o f th e  r e la t io n s h ip  between v ario u s  grades o f 

f lo u r .  -9/ The c h a r t ,  shown in  f ig u r e  I ,  in d ic a te s  th a t  th e  grades merge 

in to  each o th e r , making i t  d i f f i c u l t  to  id e n t i f y  th e  grades p r e c is e ly .  A 

95 p e r c en t lo n g  p a te n t  may be very  s im ila r  o r id e n t ic a l  w ith  95 p e r cen t 

s t r a ig h t  f lo u r .  An 80 p e r c en t s h o r t  p a te n t  may be th e  same as an 80 p er 

c en t medium p a te n t .

Swanson a lso  found th a t  approx im ate ly  tw o -th ird s  o f th e  p ro te in  con­

ta in e d  in  th e  wheat goes in to  the  f lo u r .  O n e-th ird  goes in to  th e  feed . 

Table V shows th e  r e l a t iv e  p ro te in  p e r cen ts  o f p roducts  made from hard  

r e d  w in te r  w heat. The bran  and sh o r ts  r e p re s e n t  about 27.7 p e r c en t o f 

th e  wheat ground. T heir p ro te in  c o n ten t was 15 .1  per cen t as a g a in s t 12 .5  

p e r c en t fo r  the  raw wheat.- This in d ic a te s  th a t  the  f lo u r  from the  c en te r 

o f th e  k e rn e l o r the  h ig h e s t  q u a l i ty  f lo u r ,  has a low er p ro te in  co n ten t 

th an  th e  whole w heat, and th e  f lo u r  from the  o u te r  p a r ts  o f th e  endosperm 

n e a r th e  b ran , a h ig h e r p ro te in  co n ten t than  the  w heat. This has been 

found tru e  o f h a rd  w heats b u t n o t o f s o f t  w heats.

9 /  C. 0 . Swanson, Wheat ,,and F loun ' Q u a lity , Burgess .P ub lish ing  .Company, 
M inneapo lis , 1938.



F ig u re  I
The R e la tio n sh ip  Between F lo u r Grades 

100 Pounds o f Wheat#

12% o f w heat s  100% s t r a i g h t s a l l  stream s 28%. o f wheat

lh% Short

Fanby C lea r

E x tra  S h o rt o r 
Fancy P a te n t F lo u r

S hort o r F i r s t  P a te n t F lour-

■ ' 70%

S hort P a te n t F lo u r

Medium P a te n t F lo u r

Long P a te n t F lo u r

S tr a ig h t  F lo u r
12% ShortBran

S o u r c e s  Cs 9» Swansbn, Wheat and F lo u r Q u a lity . Burgess P u b lish in g  Company, M inneapolis, 
1938, p- Lh5o
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Table V0

D is t r ib u t io n  o f P ro te in  in  Products from Hard Red W inter W heat* '

P o rtio n s
.Percent o f Wheat 

O btained in  M illin g P ro te in  P ercen ts
P e rcen t o f 

T o ta l P ro te in

Wheat 100 .0 1 2 .H 1 2 .Ho
M idds. F lo u r H7.8 1 0 .7 H .l l
Break F lo u r 19 .7 13.1 2.H8
T a ils  F lour 3 .8 12. H .UB
Bran and S h o rts ■ 27.7 iH .l li.33

*C« O0 Swanson5 IVheat and P lo u r Q u a lity , Burgess P u b lish in g  Company, 
M inneapolis5 19385 p0 lR8 e

Table VI shows th e  p ro te in  co n ten t o f v a rio u s  f lo u r  stream s as compared 

to  th e  whole w heat. Here th e  70 p e r cen t p a te n t  had a p ro te in  co n ten t of 

1 1 .2  p e r c en t as a g a in s t  1 3 .0  p e r cen t f o r  th e  w heat. The 27 p e r cen t 

c le a r  con ta ined  13 .7  p e r cen t p ro te in .  The f ig u re  a lso  shows th e  p ro te in  

co n ten ts  o f th e  v a rio u s  b reaks in  th e  m il l in g  p ro c e ss . The f i r s t , .

Table %

V a ria tio n s  in  P ro te in  Content o f M ill Stream F lours*

M ill Stream 

Wheat
P a te n t -  10% 
C lear -  21% 
Low Grade -  y% 
1 s t  Break 
2nd Break 
3 rd  Break 
Iith Break 
5>th Break

P ro te in  C ontent

1 3 .0 '
11.2
13 .7  
111*!
11.H
12.7
13.8
1U.-9
18.1

M ill Stream

1 s t  .S izings 
2nd S iz ings 
1 s t  M iddlings 
2nd M iddlings 
3 rd  M iddlings 
Iith M iddlings 
Hth M iddlings 
6th  M iddlings 
7 th  M iddlings

P ro te in  Content

10 .8  
11.L 
11.0
11.1
n . H
12.1  
1 2 .0  
12 .3  
12,7

*0. 0 . Swanson,- op. p i t . ,  p . 1R6, '

c o n ta in in g  p a te n t  f l o u r 5 had a 1 1 . H per cen t p ro te in  c o n te n t, w hile th e

f i f t h  which i s  m ostly  b ran 5 had a p ro te in  c o n ten t o f 18 .1  per c e n t. I t  can



be s a id  th a t  on th e  average th e  f lo u r  ob ta in ed  in  the  m illin g  p rocess con­

ta in s  about 1 . 2!? per cen t p ro te in  l e s s  than  th e  wheat from which i t  i s  

m ille d j i . e . ,  a 13 .!? p er c en t p ro te in  wheat would produce a 12 .25  per cen t 

p ro te in  f lo u r .

H o  P ro d u ctio n  and Consumption o f F lour

The p ro d u c tio n  and consumption of f lo u r  in  the  U nited  S ta te s  has r e ­

mained r e l a t i v e l y  c o n sta n t f o r  th e  l a s t  20 y e a r s . The 1935-39 average 

f lo u r  p ro d u c tio n  in  th e  U. S. was 101,7^9,000 b a r r e ls  (196# b a r r e l s ) ,  and 

th e  1950 p ro d u c tio n  was 116,826*000 b a r r e l s .  1 0 /  A s im ila r  r e s u l t  i s  

o b ta in ed  when comparing the  p ro d u c tio n  in  M inneapolis and B uffa lo  f o r  the  

y ears  1935 th rough 1953* H /

•A com parison o f th e  consumption o f f lo u r  in  the  U. S. shows r e s u l t s  

s im ila r  to  th o se  m entioned p re v io u s ly . I n  1935, 19^,007,000 sacks (100# 

sacks) o f com m ercially  produced f lo u r  were consumed. In  1952, 201, 656,000 

sacks were consumed. 1 2 /  However, w h ile  the  t o t a l  consumption has rem ained 

n e a r ly  th e  same, the  p e r  c a p i ta  consumption has d ecreased . I n  1935, the  

p e r  c a p ita  consumption o f com m ercially produced f lo u r  was 150. 1). pounds.

In  1952, i t  was 129 .7  pounds. 1 3 /

-3b“

1 0 /  Commodity R esearch Bureau, Commodity Yearbook, New York, 1952, p . 351;. 

1 1 /  For com plete data* see Table I  in  the. .Appepdix.

1 2 /  For com plete d a ta , see Table I I  In  th e  Appendix.

1 3 / For complete d a ta , see Table I I I  i n  t h e ■Appendix.
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a e G luten

• The most im portan t f a c to r  to  be considered  in  a good b read  f lo u r  i s  

th e  g lu te n o The q u a l i ty  and q u a n ti ty  o f  the  g lu te n 3 when considered  

'jo in tly ,,  have more to  do w ith  producing good b read  than  a l l  o th e r  fa c to rs  

combined, l h /  The d ry  g lu te n  mass co n ta in s  about 85 p er cen t p ro te in ,  8 

p e r cen t o f a phosphorized  f a t - l i k e  m a te r ia l th a t  a f f e c t s  th e  p h y s ica l 

b in d e r q u a l i t i e s  o f th e  g lu te n , and approx im ate ly  6 p e r  cen t s ta r c h  mixed 

w ith  sm all amounts 'o f  o th e r su b s ta n c es . The p ro te in s  in  g lu ten  a re  g lia d in  

and g lu te n in , two of th e  main p ro te in s  in  wheat* These p ro te in s  form the  

b in d e r th a t  makes b read  dough.

G liad in  i s  the  cement o r b in d in g  m a te r ia l in  th e  g lu te n , and g lu te n in  ' 

i s  the  n e ce ssa ry  bulk  or substance to  which th e  g lia d in  p a r t i c l e s  adhere . 

When th e se  two a re  combined in  th e  r ig h t  p ro p o r tio n s , a w e ll-b a lan ced  

g lu te n  i s  o b ta in ed . I f  th e re  i s  too  much g l ia d in ,  then  th e  g lu te n  becomes 

too  s o f t  and s t ic k y . However, i f  th e re  i s  too  much g lu te n in , th e  dough 

cannot expand p ro p e rly  because th e re  i s  n o t enough g l ia d in  to  ho ld  the  

p a r t i c l e s  to g e th e r  and r e t a in  th e  gas which expands the  dough. In  good 

hard  w heats approx im ate ly  60 per c e n t of th e  g lu te n  i s  g l ia d in  and 1*0 p e r 

c en t i s  g lu te n in . 15/

When th e  r ig h t  q u a n ti ty  and q u a l i ty  of g lu te n  i s  p re se n t in  a f lo u r  

th en  th e  r e s u l t in g  dough w i l l  tie e l a s t i c  and p o ssess  good r e c o i l in g

I i j /  H arry  Snjrder, .Bread, The M acmillan Company, 1930, p . 235*

15/  Xtiid*'
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p ro p e r t ie s  „ I t  i s  th e  g lu ten  which determ ines th e  lo a f  volume and m ixing 

to le ra n c e . G en era lly , the  s tro n g e r  the  g lu te n  i s ,  the  lo n g e r  the  mixing 

tim e and th e  g re a te r  th e  to le ra n c e .

be P ro te in  and Ash

B esides th e  two g lu te n  p ro te in s ,  th e re  a re  fo u r o th e r and minor p ro ­

te in s  in  wheat f lo u r  th a t  a re  n o t a p a r t  o f the  g lu te n , b u t form a p a r t  of 

the  p r o te in .  I t  i s  the  p ro te in s  in  the  f lo u r  th a t  combine p h y s ic a l ly  and 

p o s s ib ly  chem ica lly  w ith  w ater to  form b read  dough. 16/

"Ash i s  th e  non-com bustib le m a tte r  rem ain ing  a f t e r  f lo u r  has been 

in c in e ra te d  in  a fu rn ace  a t  a high tem p era tu re , and i s  an in d ic a t io n  of 

th e  f lo u r  e x t r a c t io n  and g rad e ."  I ? /  G en era lly  speaking , th e  low er the  

ash c o n te n t, th e  h ig h e r i s  th e  q u a l i ty  o f  th e  f lo u r .  However, l i k e  o th e r 

p ro p e r t ie s  o f  f lo u r ,  th e  aph c o n ten t in  i t s e l f  does n o t always in d ic a te  

q u a l i ty  f lo u r .  T t must be taken  in to  c o n s id e ra tio n  along  w ith  o th e r 

f a c to r s .

c . O ther P ro p e r tie s

B esides the  g lu te n , p ro te in ,  and ash th e re  are  o th e r g en era l c h a ra c te r­

i s t i c s  th a t  in d ic a te  good b read  f lo u r .  These c h a r a c te r i s t i c s  a re  e i th e r  

connected  w ith  th e  g lu te n  and p ro te in  in  some way or e ls e  a re  su b je c tiv e  

q u a l i t i e s  th a t  can Only be determ ined a f t e r  th e  b read  i s  baked . -

W  Ibid.

1 7 /  L e t te r  from Mr. T. R.. A itken , Chemist, Board o f G rain Commissioners fo r  
Canada, G rain R esearch B ab o ra to ry jl W innipeg, Canada, March 2, 1933.
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llMellownes s ^ i s  a c h a r a c te r i s t i c  th a t  i s  h ig h ly  d e s ire d  in  modern 

b read  f lo u r s .  Mellowness r e f e r s  to  the  e l a s t i c  p ro p e r t ie s  o f  th e  dough.

A s tro n g  glu terious f lo u r  produces a dough th a t  i s  tough and r e s i l i e n t .  A 

mellow f lo u r  produces a dough th a t  i s  n o t as tough or r e s i l i e n t  as dough 

made from s tro n g  f lo u r s # and i s  more ad ap tab le  to  modern mass p ro d u c tio n .

A good b read  f lo u r  w i l l  have good "w ater-abso rb ing" c h a r a c te r i s t i c s .

The a b so rp tio n  o f a f lo u r  i s  th e  amount o f w ater used  in  making b read  dough. 

The more w ater a g iven  amount o f f lo u r  w i l l  absorb , the  l a r g e r  th e  l o a f  w i l l  

b e . A- la rg e  lo a f  i s  d e s ira b le  in  modern bak ing . S im ila r ly , th e  g re a te r  

th e  w a ter a b so rp tio n , the  g re a te r  the  lo a f  w eight w i l l  be f o r  a g iven  

amount o f  f lo u r .

"Mining tim e" i s  an o th er c r i t e r io n  o f b read  f lo u r .  Today, w ith  modern ' 

m achinery  th e  bakers  a re  g e n e ra lly  lo o k in g  fo r  a s h o r te r  m ixing tim e than  

th e y  were 10 to  lf> years ago. M ixing tim e i s  r e la te d  to  th e  q u a l i ty  of the  

g lu te n . The s tro n g e r  th e  g lu te n , th e  lo n g e r th e  mixing tim e w i l l  be .

C lo se ly  r e l a t e d  to  m ixing tim e i s  th e  dough " to le ra n c e " . Tolerance i s  

th e  amount o f leew ay a baker has between th e  tim e th e  dough i s  made and the 

tim e i t  i s  baked. S trong f lo u r s  produce doughs w ith  r e l a t i v e l y  la rg e  t o l e r ­

an ces . This means t h a t  the  bjaker has a r e l a t i v e l y  lo n g  tim e a f t e r  making 

the  dough b efo re  the  dough w i l l  b reak  down and d e te r io ra te  in  q u a l i ty .

This i s  ex trem ely  im portan t to  th e  sm all b ak er, b u t no t as much so to  the 

la r g e  baker u s in g  complex modern m achinery.

.Ferm entation  tim e i s  the  amount o f tim e i t  ta k e s  fo r  the  dough to  r i s e .  

The r ig h t  fe rm e n ta tio n  must tak e  p lace  in  o rd er to  conform to  the  o th e r
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req u irem en ts  s e t  up by th e  bak er. A ll o f  th e se  p ro p e r t ie s  a re  g e n e ra lly  

dependent upon each o th e r  and connected to  th e  q u a l i ty  and q u a n tity  of 

g lu te n .

The m il le r s  and bakers f e e l  th a t  th e  on ly  tru e  measure o f a good 

f lo u r  i s  th e  s u b je c tiv e  q u a l i t i e s  o f th e  f in is h e d  l o a f .  I n  general*  a ' 

good b read  lo a f  must have th e  r i g h t  color* tex tu re*  and good e a tin g  

q u a l i t i e s .  These a re  th e  u lt im a te  q u a l i f ic a t io n s  fo r  good f lo u r  and the  

o n ly  p o s i t iv e  way o f t e l l i n g  what i s  good b read  f lo u r .  These q u a lif ie s ,-  ' 

tions*  l i k e  most o f th e  o thers* , a re  su b je c t to  a  good d ea l o f o p in ion . 

What may be good f lo u r  in  one p a r t  o f  the  co u n try  may n o t be good in  

a n o th e r . I n  th e  f i n a l  an a ly sis*  th e re  i s  no p re c is e  and u n iv e rs a l  way o f 

de term in ing  good b read  f lo u r .
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ANALYSIS OF THE DATA

P a r t  I I I  i s  concerned w ith  a n a ly s is  and in te r p r e ta t io n  o f th e  d a ta  

c o l le c te d .  The im p o rtan t o b je c t iv e s  o f P a r t  I I I  a re  to  ( l )  d e sc rib e  th e  

demand f a c to r s ,  ( 2 ) in d ic a te  th e  im portance o f th e se  f a c to r s  and th e i r  

in f lu e n c e  upon p r ic e  and (3 ) to  measure th e  r e la t io n s h ip  arid th e  e f f e c t  on 

demand and p r ic e  and where p o s s ib le  to  determ ine s t a t i s t i c a l l y  i f  a  s ig n i ­

f i c a n t  r e la t io n s h ip  e x i s t s .

S e c tio n  A i s  concerned w ith  e s ta b l is h in g  a th e o r e t ic a l  framework from 

which to  analyze th e  data* C erta in  b a s ic  concepts a re  d iscu ssed  and th e i r  

r e la t io n s h ip  to  the  demand fo r  h igh  p ro te in  wheat in d ic a te d . The o th e r s ix  

s e c tio n s  o f P a r t  I I I  draw upon th e  th e o r e t ic a l  fo u n d a tio n  in  th e  a n a ly s is  

o f  the  in d iv id u a l demand f a c to r s .

■A. Theory o f Demand

X. D erived  Demand

The demand fo r  wheat i s  a {derived demand. I t  i s  d e riv ed  from the  

b a k e rs f demand fo r  b read  f lo u r  and the  demand fo r  m il l  fe e d . However, in  

t h i s  d is c u s s io n  o n ly  the  demand f o r  f lo u r  w i l l  be co n sid ered . The demand 

f o r  f lo u r  i s  a fu n c tio n  o f th e  consumers' demand f o r  b read .an d  o th e r baking 

p ro d u c ts . Boulding g ives fo u r p ro p o s it io n s  concerning d e riv ed  demands 

'K l)  An expected  r i s e  in  th e  demand fo r  a p ro d u c t w i l l  cause a r i s e  in  

demand f o r  th e  type o f ( f a c to r )  which produces th e  p roducts ( 2) th e  sm alle r 

th e  p a r t  p layed  by a f a c to r  o f p ro d u c tio n  in  th e  p ro d u c tio n  o f a commodity,

Part I I I



th e  more i n e l a s t i c  i s  the  demand fo r  i t  l i k e l y  to  bej (3 ) th e  more e l a s t i c  

th e  demand fo r  a p ro d u c t, the  more e l a s t i c  i s  l i k e l y  to  be th e  demand fo r  

th e  ty pes o f ( f a c to r s )  which go to  make th i s  p ro d u c tj (b) th e  b e t t e r ,  and

the  cheap erJj the  s u b s t i tu te s  fo r  a f a c to r  of p ro d u c tio n  th e  more l i k e l y  i s

i t  to  have an e l a s t i c  demand"„ I /

A pplying th e se  p ro p o s it io n s  to  th e  demand fo r  w heat,' an expected  r i s e  

i n  th e  demand f o r  f lo u r  w i l l  cause a r i s e  in  th e  demand fo r  w heat, the

m ajor f a c to r  o f p ro d u c tio n . Since wheat p lay s  a la rg e  p a r t  in  th e  produc­

t io n  o f  f lo u r ,  i t s  dfemand under p ro p o s it io n  ( 2) w i l l  be l e s s  i n e l a s t i c  

th a n , say , t h a t  o f  m ill  la b o r  or power c o s ts .  However, because o f propo­

s i t i o n  (3 ) , the  demand f o r  wheat i s  r e l a t i v e l y  i n e l a s t i c .  The demand fo r  

b read  i s  i n e l a s t i c  because th e  consumer does h o t respond v ery  much to  a 

change in  p r ic e .  T h e re fo re  ̂ la rg e  changes in  p r ic e  are  accompanied by 

o n ly  a sm all change in  q u a n ti ty  purchased . The i n e l a s t i c i t y  o f demand fo r  

b read  r e f l e c t s  i t s e l f  back to  th e  b a k e rs ’ demand fo r  f lo u r  and the  m i l l e r s ’ 

demand f o r  w heat, causing  th e se  demands to  be r e l a t i v e l y  i n e l a s t i c .  The 

more s u b s t i tu te s  and a l te r n a t iv e  uses th a t  can be/- found fo r  w heat, the 

g re a te r  w i l l  be th e  e l a s t i c i t y .

F ig u re  2 shows g ra p h ic a l ly  th e  d e riv ed  demand fo r  w heat. F igure  2b 

shows th e  assumed AR and MEt f o r  f lo u r  and the  MG fo r  f lo u r .  The in te r s e c ­

t io n  o f MG and MR curves g ives the  MR f o r  f lo u r  a t  th e  e q u ilib riu m  p o s i t io n .  

F ig u re  2a shows th e  assumed MPP and APP f o r  w heat. The re le v a n t  range on

I /  Kenneth E. Bould ing , Economic A n a ly s is , Harper and B ro th ers  P ub lishers^  
New York, 19U8, pp , 222~2iu
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F igu re  2
D eriv a tio n  o f th e  Demand Curve fo r  Wheat

U n its  o f  Wheat U n its  of F lo u r

( c )

«2Ql
U n its  o f  Wheat



the  MPP curve i s  Q^Q2 or between the  p o in t on the  MPP curve where the  APP 

i s  a maximum and th e  p o in t where the  MPP i s  z e ro . To o b ta in  the  demand 

curve fo r  wheat (DD) as shown in  F igure 2c, th e  re le v a n t  p o rtio n  o f the MPP 

curve i s  m u lt ip l ie d  by the  MR of f lo u r  o b ta in ed  in  2b. This a r r iv e s  a t  the  

demand (MVP) fo r  wheat as d e riv ed  from the  demand fo r  f lo u r .  The demand 

fo r  f lo u r  can be d e riv ed  from th e  demand fo r  b read  by a s im ila r  p ro c e ss .

One th in g  im p o rtan t to  no te  i s  th a t  however e l a s t i c  th e  demand fo r  

f lo u r  i s ,  th e  MR f o r  f lo u r  w i l l  be l e s s  e l a s t i c  in  every  case . T his w il l  

tend  to  make the  demand fo r  wheat l e s s  e l a s t i c  than  th e  demand fo r  f lo u r .

Of c o u rse , the  e l a s t i c i t y  o f the MPP curve fo r  wheat a f f e c t s  th e  e l a s t i c i t y  

o f demand f o r  wheat and may be e l a s t i c  enough to  o f f s e t  the  e f f e c t  o f the  

MR fo r  f lo u r .

Another method fo r  d e r iv in g  the  demand fo r  high p ro te in  wheat i s  to  

c o n sid e r th e  supply  and demand curves o f f lo u r  and the  supply  curve of w heat.

F igure  3.

D e riv a tio n  o f th e  Demand Curve fo r  Wheat

-h 2-

D' D

f lo u r
wheat

U n its  of Wheat and F lou r



-k3-

J lg u re  3 shows th e  supply  (SS) and demand (DD) curves o f f lo u r  and the  

supp ly  ) curve o f w heat. The p o s i t io n  o f th e se  curves has been s e t  

a r b i t r a r i l y .  The e q u ilib riu m  p o in t  fo r  f lo u r  i s  a and OX i s  the  q u a n tity  

o f  f lo u r  th a t  w i l l  be tak en  a t  p o in t  a . P2 i s  th e  p r ic e  a t  which OX pounds 

o f  f lo u r  w i l l  be so ld , Pj_ i s  th e  p r ic e  o f OX pounds o f wheat needed to  

make OX pounds o f f l o u r .  (T his assumes th a t  ra il lfe e d  i s  considered  p a r t  

o f  th e  f lo u r ,  o therw ise  more th an  OX pounds o f wheat would be needed to  

g rin d  OX pounds o f f l o u r ) .  P2 -  P1 i s  the  p r ic e  p e r u n i t  o f wheat and 

f lo u r  o f a l l  o th e r  m anufacturing  u n i t s .  L e t any l i n e  GX1 drawn p a r a l l e l  to  

th e  Y a x is  c u t DDji 88, and S1'S’ a t  p o in ts  c , e , and f .  Then P5 i s  the  

demand p r ic e  fo r  f lo u r ,  P^ i s  th e  supply  p r ic e  fo r  f lo u r ,  and P3 i s  the  

supp ly  p r ic e  f o r  th a t  q u a n ti ty  o f w heat. E s ta b l is h  p o in t d so th a t  qd i s  

equal to  e f . The d is ta n c e  e f  i s  th e  p r ic e  p e r u n i t  o f wheat and f lo u r  o f 

a l l  o th e r  m anufacturing  u n i t s .  This p r ic e  i s  th e  d iffe re n c e  between th e  

demand p r ic e  o f wheat and th e  demand p r ic e  o f f lo u r .  Then P^ i s  the  

demand p r ic e  f o r  wheat because i t  i s  th e  d if fe re n c e  between Pg, th e  demand 

p r ic e  fo r  f lo u r  and -  P^ which i s  the  supp ly  p r ic e  p e r u n i t  o f  wheat 

and f lo u r  fo r  a l l  o th e r  m anufacturing  u n i t s .  Then th e  lo cu s  o f a l l  p o in ts  

such as d becomes the  d e riv ed  demand curve (D-’D*) fo r  wheat and passes 

th rough  p o in t b form ing an e q u ilib riu m  p o in t h e re . 2/

From th e se  examples i t  fo llo w s th a t  th e  demand fo r  h ig h  p ro te in  wheat 

i s  d e riv ed  d i r e c t l y  from th e  demand fo r  f lo u r .  When the  demand curve fo r  

f lo u r  s h i f t s  the  demand curvq f o r  h igh  p r o te in  wheat w i l l  s h i f t  a lso  arid

2 /  A lfred  M arsh a ll, P r in c ip le s  o f Economics, M acmillan and Company, London, 
19U6, pp . 383 and 3HHT“---------------------------- '
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in  th e  same d i r e c t io n .  I f  th e  demand f o r  f lo u r  becomes more e l a s t i c  the  

demand f o r  h igh  p ro te in  wheat w i l l  a lso  become more e l a s t i c .  This re la=  

t io n s h ip  between dKtovtr 4 @nand> and b igh  p ro te in . yM#=* :deman^ w ill, ,be 

examined in  s e c t io n  Bi

T I. Changes in  Demand

Changes in  demand g e n e ra lly  a r i s e  from one or more o f f iv e  areas;?

(I). Changes in  th e  i n t e n s i t y  o f d e s ire  fo r  a commodity^ ( 2) Changes in  

income; (3) Changes in  p r ic e s  o f o th e r  com m odities, e s p e c ia l l y  s u b s t i tu te s  

( t h i s  may be s a id  to  in c lu d e  complementary commodities as wel])j (U) Changes 

in  e x p e c ta tio n s  concerning fu tu re  p r ic e s ;  and (3) Changes in  th e  number o f 

p o te n t ia l  consum ers. S ince th e  demand for. h igh  p ro te in  Wheat i s  a d e riv ed  

demand i t  i s  o n ly  in d i r e c t ly  a f fe c te d  by changes in  d e s i r e ,  income, and 

p o te n t ia l  consumers. These change6 would a f f e c t  th e  demand f o r  b read  more 

d i r e c t l y  and th e re fo re  w i l l  n o t be considered  h e re .

Changes in  th e  p r ic e s  o f o th e r  s u b s t i tu te  commodities w i l l  a f f e c t  the  

demand fo r  a g iven commodity. "The e l a s t i c i t y  o f demand fo r  a commodity 

depends p r im a r i ly  o n 'th e  e x te n t to  which s u b s t i tu te s  a re  o b ta in a b le . I f  a 

commodity has good s u b s t i tu te s *  a r i s e  in  p r ic e  w i l l  d iv e r t  th e  expendi­

tu r e s  Of consumers to  th e  s u b s t i t u te s ,  and th e i r  purchases o f  th e  o r ig in a l  

commodity w i l l  d e c l in e . . . . .  The demand w i l l  th e re fo re  be e l a s t i c .

I f ,  on th e  o th e r  hand, a commodity has poor s u b s t i tu te s ,  consumers w i l l  be 

unable, to  respond to  a r i s e  o r f a l l  in  p r ic e ,  and th e  demand w i l l  ten d  to  

be i n e l a s t i c " .  3/

3 /  Kenneth E. Bould ing . Economic A n a ly s is , Harper and B ro thers  P u b lish e rs , 
New York, 19U8, p . 133.



F igure  It

T h e o re tic a l Demand Curves fo r  a Commodity 

T
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U n its  o f Commodity

I n  F igu re  U, DD i s  th e  demand curve fo r  a commodity. P r ice  i s  the  

i n i t i a l  p r ic e  fo r  t h i s  commodity. At Pg a new s u b s t i tu te  f o r  th e  given 

commodity ap p ea rs . The appearance o f th e  new s u b s t i tu te  a t  Pg changes th e  

o r ig in a l  demand curve and may a l t e r  i t  as shown in  F igure it to  D1D. I f  

th e  p r ic e  o f  th e  given commodity r is e s  ano ther s u b s t i tu te  appears a t  P^. 

This may a l t e r  the  demand curve again  as shown in  F igure it to  D11De

F igure 5

T h e o re tic a l Demand Curves fo r  a Commodity
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S im ila r ly , in  F igure  i f  th e  commodity demand curve i s  DD and th e re  

i s  a sudden in c re a se  in  the  p r ic e  o f  a s u b s t i t u te ,  the demand curve w il l  

s h i f t  to  th e  r ig h t  (D 'D1) .  A f a l l  in  the  p r ic e  o f a s u b s t i tu te  m ight, on 

the  o th e r hand, cause the  demand curve to  s h i f t  to  the  l e f t  (D11Dh )«

An a l te r n a t iv e  use f o r  th e  commodity would have a s im ila r  e f f e c t .  In  

F igure  6, a t  P r ice  an a l te r n a t iv e  use ap p ea rs . This would be a case 

where above i t  would no t be worth th e  c o s t o f p u tt in g  the  commodity to  

th e  a l te r n a t iv e  u se , b u t below P  ̂ i t  would be p r o f i t a b le .  T h e re fo re , below 

P^ th e  demand f o r  the  commodity w i l l  be more e l a s t i c  than  b e fo re , b u t above 

P^ i t  rem ains the  same.

F igure  6

T h e o re tic a l Demand Curves f o r  a Commodity

-1|6-

U n its  o f Commodity

Boulding s ta t e s  " th a t  the  s t a b i l i t y  o r i n s t a b i l i t y  o f p r ic e s  depends 

a lso  on ano ther f a c to r ,  which we c a l l  the  s t a b i l i t y  o f demand or supp ly .

A demand curve may be s a id  to  be s ta b le  i f  th e  q u a n tity  which would be 

bought a t  any given p r ic e  i s  n o t much a f fe c te d  by changes in  th e  fa c to rs



which determ ine i t " ,  h /  I n  the  case o f  h igh  p ro te in  wheat th e  demand curve 

can be s a id  to  be r e l a t i v e ly  u n s ta b le  because th e  q u a n ti ty  th a t  i s  purchased 

a t  a g iven  p r ic e  i s  a f fe c te d  co n sid e rab ly  by th e  fa c to r s  th a t  determ ine i t .

A change in  th e  p r ic e  o f  a s u b s t i tu te  i s  l i a b l e  to  have a marked e f f e c t  on 

th e  q u a n ti ty  o f  h igh  p ro te in  wheat demanded.

E x p ec ta tio n s  p lay  a la rg e  p a r t  in  th e  movement o f the  demand curve fo r  

h igh  p ro te in  w heat. E x p ec ta tio n  o f fu tu re  p r ic e  movements i s  one o f the  

d e te rm in an ts  o f demand. A la rg e  share o f th e se  ex p ec ta tio n s  concern them­

se lv e s  w ith  th e  fu tu re  supp ly  o f w heat. E xp ec ta tio n s  as to  what th e  fu tu re  

su p p lie s  o f wheat w i l l  be , c o n s ta n tly  change the  demand fo r  w heat.

I n  F igure  7, DD i s  the  i n i t i a l  demand curve and SS th e  supp ly  cu rve .

I f  those  p u rchasing  wheat "expect" th a t  th e  supp ly  curve w i l l  move to  the  

l e f t  o r the  supply  w i l l  n o t be as g re a t ,  th en  the  demand curve m ight move.

F igure  7

T h e o re tic a l Demand and Supply Curves fo r  a Commodity

D1 Rf

0 X

S

U n its  o f Commodity

h /  Kenneth E. Bould ing , op. c i t . . p . 11*7
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a t  l e a s t  te m p o ra r i ly  to  DiDi „ This would be a case where SS i s  th e  c u rre n t 

m arket supp ly  curve and DD th e  m arket demand curvee Then, i f  say  th e  new 

crop i s  expected  to  be Small and th e  hew supp ly  curve S*St , the  demand 

curve w i l l  s h i f t  to  so m e.p o sitio n  D»D' to  th e  r ig h t  o f th e  o ld . Then the  

p u rch ase rs  would S tep up th e i r  purchases to  th e  hew e q u ilib riu m  p o in t  a t  the  

in te r s e c t io n  o f DiD1 and SS in  o rd e r to  purchase fo r  fu tu re  heeds a t  a p r ic e  

(P2) low er th an  th ey  expect fo r  th e  f u tu r e .

I n  g e n e ra l, the  demand fo r  wheat i s  h ig h ly  i n e l a s t i c .  The e l a s t i c i t y  

o f  demand f o r  wheat a t  Chicago was e s tim a te d  a t  .36  for  ! 896=1913 and .21* 

f o r  1921-193ll* The e l a s t i c i t y  fo r  the  U n ited  S ta te s  farm wheat was e s tim a ted  

a t  .21 f o r  1921-19314« The demand fo r  h igh  p ro te in  sp rin g  wheat 5 /  can be 

co n sid ered  more e l a s t i c  th an  th e se  f ig u r e s  because i t  has more s u b s t i tu te s »  

This s tu d y  i s  concerned w ith  lo c a t in g  th e  f a c to r s  th a t  determ ine the  demand 

f o r  h igh  p r o te in  hard, r e d  sp rin g  wheat and examining how th e y  change th e  

demand.

The changes in  demand th a t  t h i s  Study i s  concerned w ith  a re  those  

th a t  come about th rough  s u b s ti tu tio n *  a l te r n a t iv e  use* and e x p e c ta tio n s . 

S ec tio n s  B* C, D, E, and F a re  concerned w ith  th e se  ty p es  o f  changes and 

t h e i r  e f f e c t  on th e  demand f o r  h igh  p ro te in  ha rd  re d  sp rin g  w heat.

B0 F lour Orders R eceived by th e  M ille r  

I .  The E f fe c t  on Demand

I n  S ec tio n  A i t  was shown how the  demand f o r  h igh  p ro te in  sp rin g  wheat 

i s  d e riv ed  from th e  demand fo r  f lo u r .  I t  WaS in d ic a te d  how th e  demand fo r

$ J  W„ C. ' W aite and H. C. T relpgan , A g r ic u ltu ra l  M arket P r ic e s ,  John W ilev 
and Sons, In c .*  New York, p . 1*6. “ ——-------
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h igh  p ro te in  wheat s h i f t s  as th e  demand f o r  f lo u r  s h i f t s .  I f  the  demand 

f o r  f lo u r  becomes more e l a s t i c ,  the  demand f o r  h igh p ro te in  wheat w il l  

become more e l a s t i c .  The demand f o r  b read  f lo u r  i s  the g r e a te s t  s in g le  

d e te rm in an t o f  th e  demand fo r  h igh  p ro te in  sp rin g  w heat.

The m il le r s  in te rv ie w ed  s ta te d  th a t  th ey  use s a le s  fo r e c a s ts  ( f lo u r  

s a le s )  or e s tim a te s  o f f lo u r  o rd e rs  to  determ ine th e i r  e s tim a te d  demand 

f o r  h igh p ro te in  sp rin g  w heat. Out o f f iv e  companies re p o r tin g  on the  

breakdown o f  t h e i r  s a le s ,  one company re p o r te d  70 p e r cen t o f s a le s  r e p re ­

sen te d  by f lo u r ,  two companies had 75 p er c e n t o f s a le s  re p re se n te d  by 

f lo u r ,  and two re p o r te d  90 and 95 p er cen t o f s a le s  re p re se n te d  by f lo u r .

The m il le r s  purchase most o f the  h igh  p ro te in  sp rin g  w heat. The 

sa le s ' o f  f lo u r  o r f lo u r  o rd e rs  re c e iv e d  by th e  m il le r s  la r g e ly  determ ine 

th e  demand fo r  h igh  p ro te in  sp rin g  w heat. The fo llow ing  d is c u s s io n  a ttem p ts 

to  p re s e n t e m p irica l evidence to  dem onstrate how and why f lo u r  o rd e rs  f lu c ­

tu a te  and in  tu rn  cause the  demand f o r  h igh  p ro te in  sp rin g  wheat to  f lu c tu ­

a te .

H o  H o u r  and F lo u r S a le s  Made by th e  M ille rs

M ille rs  p la ce  t h e i r  o rd e rs  fo r  wheat fo r  th e  most p a r t  a f t e r  they  

have re c e iv e d  o rd e rs  fo r  f lo u r .  These o rd e rs  a re  u s u a lly  hedged by pur­

chasin g  a f u tu r e s  c o n tra c t .  The fu tu r e s  c o n tra c t  en ab les  th e  m il le r  to 

gu aran tee  th e  maximum he w i l l  pay f o r  th e  wheat to  be m ille d  f o r  every  

o rd e r o f  f lo u r  re c e iv e d . T h is i s  n ecessa ry  s in ce  the  p r ic e  o f  f lo u r  i s  

l a r g e ly  determ ined  by th e  p r ic e  o f  w heat. Holbrook Working say s , "There 

a re  th re e  elem ents in  the  c a lc u la t io n  o f th e  p r ic e  o f f lo u rs  ( I )  the 

m il l in g  m argin judged to  be a v a ila b le  in  th e  c u rre n t s ta t e  o f  m ill  com­

p e t i t io n !  ( 2) th e  p r ic e s  a t  which m ill  b y -p roducts  can be so ld ; and (3 ) the



-SO-

c o s t o f  the  raw m a te r ia l  w heat. -The l a s t  i s  th e  l a r g e s t  o f the  th re e  

ite m s ."  6/  The m i l le r ,  in  quo tin g  a f lo u r  p r ic e ,  must base th i s  on the  

c u rre n t p r ic e  o f w heat. The o n ly  way th e  m i l le r  can in su re  purchasing  

wheat a t  th e  c u rre n t p r ic e  i s  to  buy a fu tu r e s  c o n tra c t  and then  buy in  

th e  cash m arket whenever the  d e s ire d  type o f wheat appears* At th e  tim e 

th e  cash  purchase i s  made, th e  fu tu r e s  c o n tra c t  i s  reversed*  7/

Table IV in d ic a te s  th e  type o f f lo u r  produced by th e  N orthern  G reat 

.P la in s  m i l le r s .  This f lo u r  ranges in  p ro te in  from 12 to  13 p e r cen t fo r  

bakery  f lo u r  and I l  to  12 per cen t fo r  fa m ily . Table VEI g ives a  complete 

p ic tu re  o f th e  m il le r s  r e p o r t in g  on th e  p ro te in  co n ten t o f  t h e i r  f lo u r .

These f lo u r s  and th e i r  p ro te in  co n ten ts  a re  p e c u l ia r  to  th e  sp rin g  wheat 

m i l l e r s .  M ille rs  in  o th e r a re a s  have t h e i r  own ty pes o f  f lo u r  and p ro te in  

c o n te n ts . The Southw estern m i l le r s ,  f o r  in s ta n c e , may have bakery  f lo u r  

as low as 1 1 .3  p e r  cen t p ro te in  and fam ily  f lo u r  w ith  9 .0  per c en t p ro te in .

Table VEH shows the  p ro te in  co n ten t o f wheat used  by N orthern  G reat 

P la in s  m il le r s  i n  th e  p ro d u c tio n  o f d i f f e r e n t  types o f f lo u r .  The p ro te in  

c o n ten t o f th e  wheat used  f o r  the  v a rio u s  p roducts  corresponds v e ry  c lo s e ly  

to  th e  p ro te in s  shown in  Table V H . The p ro te in s  in  the  w heat w i l l  be 

h ig h e r than  th o se  in  th e  f lo u r  s in ce  th e re  i s  a drop o f about 1 ,2 5  per ben t 

p ro te in  in  th e  p ro d u c tio n  o f f lo u r .  The k i l l e r s  s ta t e  th a t  th e  Only way 

th e y  can hedge th e  p ro te in  premiums th a t  th e y  have to  pay i s  th rough forw ard

6/  Holbrook W orking, "Hedging R econsidered^" J o u rn a l . o f Farm Economics,
V ol. 35, No. 3h, November, 1953, p . 5dli,

7/  ib id .
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f lo u r  s a le s .  They can hedge the  base p r ic e  o f th e  wheat through th e  fu tu re s  

m arket b u t th e re  i s  no p ro v is io n  f o r  hedging p ro te in  premiums.

Table VII

The P ro te in  C ontent o f the  M ajo rity  o f F lo u r Produced by l i i  
F lo u r M ille rs  in  th e  N orthern  G reat P la in s

Company Bakery 
(P er Cent)

Fam ily 
(P er Cent)

I 1 2 .0 ” ”

2 1 2 .0  -  12 .3 1 1 .0  - H . 3

3 ' l 2.it 1 2 .0

Ii 12*0 -  12.-75 l l . o  -  11 .75

5 1 1 .5  -  1 2 .0 1 0 .0  -  1 1 .0

6 12.it

7 1 2 .6 1 2 .0

8 12 .75 1 1 .0  -  1 1 .5

9 12 .2 1 2 .0

10 1 2 .5 12 .1

11 1 2 .0 n .5
12 12»0 ~ 1 2 .5 Ilci 75

13 12 .5 " ” "

l i t ’ i r . l t 12 .0

H I .  • Bakers and T h e ir P ra c tic e s

The bakers  p re fe r  to  use a blended f lo u r  because th ey  f e e l  i t  g ives 

b e t t e r  h and ling  q u a l i t i e s  in  the  type o f p roduct in  which i t  i s  u sed . Of
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co u rse , t h i s  b len d  v a r ie s  accord ing  to  i t s  use and a lso  accord ing  to  the 

lo c a t io n  o f th e  b ak er„

Table V lII

D if f e re n t  P ro te in  C ontent Wheat Used fo r  th e  P roduction  o f S evera l Types o f 
F lo u r by I U F lo u r M illin g  Companies in  th e  N orthern G reat P la in s

-
W inter Wheat . Spring Wheat

P ro te in  C ontent P ro te in  Content

8-10

(P er C 

11-12

en t)

13-11

16 
and 
p Ver 8-10

(P e r :Ce 

11-12

n t)

13-15

' 16 
and
over- -

Bakery Flotir 7 9 3 11 lU 8

Fam ily  F lo u r 2 8 7 2 12 10 I

K a ise r R o ll F lo u r i 10

Whole Wheat FlOur 7 2

French Bread F lo u r I 9

Four of th e  bakers in te rv iew ed  who a re  lo c a te d  e-aSp o f th e  Rpcky 

M ountains purchase t h e i r  f lo u r  a t  M inneapolis and Kansas City* They p ro ­

b ab ly  purchase a l i t t l e  more f lo u r  a t  Kansas C ity  than  a t  M inneapo lis . One 

baker s ta t e d  th a t  he purchased  60 p e r cen t o f h is  f lo u r  from Kansas C ity  

and Uo p e r c en t from M inneapo lis . ■ Another baker purchased h a l f  o f  h is  f l o u r ' 

from each lo c a t io n .  Another baker bought p a r t  o f h is  f lo u r  from B u ffa lo .

I n  determ in ing  th e  p r ic e  th e y  w i l l  pay f o r  f lo u r  the  bakers consider 

such f a c to r s  as th e  p r ic e  o f wheat oh th e  m arket, t h e i r  own s p e c if ic a t io n s  

f o r  f lo u r ,  th e  p ro te in  and ash co n ten t o f the  PLouri the  S ec tio n  o f the  

co u n try  in  which th e  wheat i s  growni the  c o s t o f t r a n s p o r ta t io n ,  and the
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q u a l i ty  and q u a n ti ty  o f the  g lu te n . These f a c to r s ,  j o i n t l y  considered , 

cause th e  bakers to  buy f lo u r  in  bo th  the  m ajor m arkets in  o rd er to  o b ta in  

th e  most advantageous p r ic e  and to  o b ta in  the  b e s t  blend o f f lo u r  p ro p e r t ie s .

F lo u rs  u sed  to  be b lended  m ainly  by th e  bakers b u t th e re  i s  more o f a 

tre n d  to d ay  tow ard b len d in g  a t  th e  m i l le r  l e v e l . This en ab les  th e  baker to  ■ 

o rd e r f lo u r  w ith  v e ry  e x ac t s p e c i f ic a t io n s .  However, th e re  i s  a lso  some­

what o f  a tendency to  s e t  j u s t  enough requ irem en ts  to  g ive th e  m il le r  an 

id e a  o f  th e  ex ac t type o f f lo u r  d e s ire d . Then, i t  i s  up to  th e  m il le r  to 

supp ly  a f lo u r  th a t  w i l l  produce a  good b read  lo a f .  This a ttem p t by th e  

m il le r  to  produce a f lo u r  s a t i s f a c to r y  to  th e  in d iv id u a l baker a t  tim es 

may cause th e  m il le r  to  pay more f o r  a p a r t i c u la r  p ro te in  wheat th an  i s  

w arran ted  by  th e  p r ic e  he re c e iv e s  fo r  h is  f lo u r .

The o rd e rs  p laced  w ith  th e  sp rin g  wheat m i l le r s  f lu c tu a te  every  day 

p a r t l y  in  response  to  th e  bak ers ' op in ion  o f the  wheat m arket. Not only  

a re  the  m il le r s  and o th e rs  a c tu a l ly  purchasing  wheat on th e  m arket try in g  

to  buy a t  th e  most fa v o ra b le  tim e , b u t a lso  th e  bakers- are, attem pting" to  

p la ce  t h e i r  o rd e rs  based  on th e  most fa v o ra b le  m arket c o n d itio n s . The 

bakers  know t h a t  th e  p r ic e  th ey  pay fo r  f lo u r  i s  to  a la rg e  e x te n t d e te r ­

mined by th e  p r ic e  th e  m il le r s  have to  pay fo r  wheat a t  th e  moment o f r e ­

c e iv in g  an o rd e r f o r  f lo u r .  F ig u res  8 and 9 show the  g re a t v a r ia t io n s  

t h a t  tak e  p la ce  in  the  r e c e ip t  o f f lo u r  o rd e rs  by th e  m il le r s  and in  the  

p r ic e  o f f lo u r .

The p e r io d  June I ,  19li7 to  J u ly  l $ s 19h7 i s  a good example- o f the

re a c t io n s  o f  th e  bakers to  th e  m arket p r ic e  o f w heat. I n  e a r ly  June th e
I

m il le r s  rem arked th a t  i t  had been many y ea rs  s in ce  th e  tra d e  (bak ers) had
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Figure 9
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Weeks

a /  The N orthw estern M il le r , M ille r  P u b lish in g  Company, M inneapolis, 
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shown so l i t t l e  i n t e r e s t  in  forw ard  needs a t  t h i s  tim e . The o rd e r re c e iv e d  

by th e  m il le r s  were runn ing  a l i t t l e  over fo  p e r  cen t o f c a p a c ity  a t  th a t  

t DJiie6 (See F ig u re  p ) . The f i r s t  week in  J u ly  found buying o f f lo u r  a t  a 

low ebb w ith  th e  bakers  a l l  ex p ec tin g  low er p r ic e s .  The second week of 

J u ly  showed a heavy r e c e ip t  Sf wheat Sn th e  m arket. I n  one day th e  p r ic e  

S f No. I  Dark N orthern  Spring Wheat d e c lin e d  from ah average c lS s in g  p r ic e  

S f #2 .90  to  an average c lo s in g  p r ic e  o f  $ 2 .61n O ther grades o f  wheat de­

c l in e d  co rresp o n d in g ly  oh th e  M inneapolis m arket. 8/  Im m ediately , the  

bakerp moved in  and p laced  o rd e rs  in  la rg e  volume. The average bookings 

■for th e  week ended J u ly  15 were I 56 per cen t Sf c a p a c ity  in  c o n tr a s t  to  72 

p e r cen t th e  week b e fo re . However* the  p r is e  drop was s h o r t  l iv e d  because 

th e  C. G. C. moved in  q u ic k ly  arid b rought th e  p r is e  baSk U p i  W ith a p r ic e  

in c re a se  th e  bakers q u i t  buying in  la rg e  q u a n t i t i e s & This i s  in d ic a te d  by 

th e  drop in  f lo u r  Orders fo r  th e  week ended J u ly  21s The in c re a se  in  th e  

n e x t week was due more to  two la rg e  buyers th an  th e  baking tra d e  as a wholes 

■ The bak ers  who d id  n o t g e t in  on th e  p r ic e  b reak  con tinued  to  hold  back 

t h e i r  o rd e rs s £ /

The bak ers  r purchases o f  f lo u r  §2?§ based upon th e i f  c u r re n t  heeds fS r  

flo u r*  t h e i r  e x p e c ta tio n  o f fu tu re  needs o f f lo u r*  th e  S u rre h t p r ic e  o f  

w heat, arid t h e i r  exp ectation  o f th e  fu tu re  p r ic e  o f w heat. However, tak en

8/  M inneapolis G rain  Exchange, "D aily  C losing P r ic e s  o f CaSh Wheat"* S ix ty -  
f i f t h  Annual RepOrt, December 51* 19h7* Ps 20.

9 /  The Miller P u b lish in g  Company* "Comments .oh th e  B lpur,.T fadel ” UsSg Floup 
M arkets, 1 The:N orthw estern  M illep * June 3 ^ -19h7 th rough Ju ly , ^9* 19h7.
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on th e  b a s is  o f  a y ear the  f lo u r  o rd e rs  w i l l  average o u t to  a t o t a l  q u a n tity  

t h a t  rem ains r e l a t i v e l y  c o n s ta n t from y e a r to  year*

FVe G raph ical and S t a t i s t i c a l  Comparison

F ig u res  8 and 9 in d ic a te  th e  g re a t  v a r ia t io n s  th a t  tak e  p lace  in  f lo u r  

p r ic e s  and o rd e rs  re c e iv e d . I n  F igure  10 a comparison i s  made o f  sp rin g  

w heat p r ic e  in d ex  a t  M inneapolis and th e  M inneapolis S tandard  P a te n t F lour 

p r ic e  in d ex . They bo th  appear to  fo llo w  th e  same p a tte rn  and th e  re la t io n =  

sh ip  between th e  two i s  c lo se  w ith  the  ex cep tio n  o f th e  p e rio d  b e fo re  Ju ly  

I .  P r io r  to  J u ly  1«, th e re  was a p r ic e  c e i l in g  on bo th  wheat and f lo u r .

The p r ic e  o f w heat f lu c tu a te d  soiiie below th e  c e i l in g  and up to  i t ,  w hile 

th e  p r ic e  o f  f lo u r  rem ained a t  th e  c e i l in g  f o r  the  f i r s t  p a r t  Of 19i|6.

T h is i s  th e  cause o f th e  s te a d i ly  d e c lin in g  f lo u r  p r ic e  index  in  th e  f i r s t  

s ix  months o f  I9b6 and th e  tremendous in c re a se  in  Ju ly , 1916. The r e s t  o f 

I 916 and a l l  o f  19l 7 shows the  normal r e la t io n s h ip  between th e  two in d ex es . 

•This in d ic a te s  t h a t  the  p r ic e  o f  f lo u r  i s  v e ry  c lo s e ly  t i e d  to  the  p r id e  o f  

wheat as was m entioned p re v io u s ly .

A c o r r e la t io n  was made between th e  M inneapolis f lo u r  p r ic e  index and 

th e  f lo u r  o rd e rs  re c e iv e d  a t  M inneapolis each week in  1916 and I9l7<s The 

c o e f f ic ie n t  o f c o r r e la t io n  o b ta in ed  i s  .3« T his i s  n o t a v e ry  h igh  c o rre ­

l a t i o n ,  however, i t  does e x p la in  10 p e r c en t o f the  movement o f  f lo u r  

p r ic e s .  F igu re  11 shows a s c a t t e r  diagram and a l e a s t  squ ares  l in e  o f 

re g re s s io n  o f t h i s  same d a ta . The f ig u re  shows a p o s i t iv e  r e la t io n s h ip  

between f lo u r  p r ic e  index  and f lo u r  o rd e rs  re c e iv e d . The l i n e  o f  re g re s s io n  

in d ic a te s  t h a t  f o r  ev ery  in c re a se  o f  100 p e r c en t o f m il l  c a p a c ity  in  f lo u r
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o rd e rs s th e  f lo u r  p r ic e  index  in c re a se s  2 ,6  p er cent* Since th e re  appears 

to  be a f a i r l y  c lo se  r e la t io n s h ip  between wheat and f lo u r  p r ic e  indexes, 

th e  r e la t io n s h ip  between f lo u r  o rd e rs  and f lo u r  p r ic e  indexes m ight be 

a p p lie d  to  wheat p r ic e  indexes and f lo u r  o rd e rs  as 'w ell.

There undoubted ly  a re  many o th e r  f a c to r s  which a f f e c t  th e  p r ic e  o f 

f lo u r  and wheat as w e ll as the  r e c e ip t  o f f lo u r  o rd ers  b u t a complete de­

te rm in a tio n  o f every  f a c to r  may p o t be p o s s ib le  because, as has been shown 

e a r l i e r ,  a la rg e  p a r t  o f th e  movement i s  due to  th e  ex p ec ta tio n s  and opin­

io n s  o f th e  b a k e rs , m i l le r s ,  and o th e rs  a c t iv e ly  engaged in  the  m arket. 

However, the  c lo se  r e la t io n s h ip  th a t  e x i s t s  between th e  demand fo r  f lo u r  

and th e  demand f o r  h igh  p ro te in  sp rin g  wheat has been in d ic a te d . Any move­

ment o f th e  demand curve f o r  f lo u r  w i l l  cause a s im ila r  movement in  the 

demand curve f o r  h igh  p ro te in  sp rin g  w heat.

C. O ther Wheat and F lour M arkets 

I .  The Movement Between M arkets

The sp rin g  wheat m arket i s  n o t the  only  m arket which uses h igh p ro te in  

sp rin g  w heat. Every y ear la rg e  q u a n t i t ie s  o f sp rin g  wheat a re  sh ipped to  

the  West Coast f o r  b lend ing  w ith  wheat grown in  the  c o a s ta l  and interm ouri- 

t a i n  a re a s .  Seventy  p e r Cent o f the  wheat produced in  the  P a c if ic  Northwest 

i s  w hite  wheat and f o r ty  p e r cen t i s  s o f t  w hite  w heat. Only 2$ p er cen t o f  

t h e i r  wheat crop i s  re p re se n te d  by hard  re d  w in te r  w heat. 1 0 /  The amount 

o f  sp rin g  wheat which goes to  the  West Coast ev ery  y ear w i l l  depend upon

■ ' ' ------ ■ ------— ................. -  - ---------- ----------------------- -------------------:  . . .  ........................... .......................  - -

i o /  W illa rd  N. Crawford, "Wheat P roduction  in  the  P a c if ic  N orthw est", The 
N orthw estern  M il le r , P roduction  S ec tio n , February  11 , l ^ ? .
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th e  p ro te in  c o n ten t o f  the  wheat from th e  P a c if ic  N orthw est and neighboring  

s t a t e s .  I f  t h e i r  p ro te in  i s  h ig h e r th an  u su a l fo r  one y ear o n l y  enough 

sp rin g  wheat w i l l  be sh ipped in  to  give th e  n ecessa ry  s tre n g th  to  the  r e ­

s u l t in g  b read  f lo u r .  However, i f  th e  p ro te in  co n ten t i s  low er th an  u s u a l, : 

th en  more h igh  p ro te in  sp rin g  wheat w i l l  move to  th e  West Coast in  o rd e r to  

make up f o r  th e  d e f ic ie n c y  i n  t h e i r  p ro te in ,

A s im ila r  r e a c t io n  w i l l  tak e  p lace  between th e  ha rd  re d  w in te r  wheat 

a re a  and th e  sp rin g  wheat m arke t. Here ag a in , in  y ears  when th e  Southwest 

i s  d e f ic ie n t  in  p ro te in ,  th e se  m il le r s  e n te r  the  sp rih g  wheat m arket and 

purchase h igh  p ro te in  sp rin g  w heat. An example o f th i s  happened in  19^3 

when th e re  was a la rg e  supply  o f h igh p ro te in  sp rin g  wheat in  Montana and 

y e t  th e  p ro te in  premiums were h ig h . This can be p a r t ly  a t t r ib u te d  to  the  

f a c t  t h a t  th e re  was a la c k  o f p ro te in  in  the  hard  w in te r  wheat a re a  as 

w e ll as much o f  th e  sp rin g  wheat a re a , and th e  w in te r  wheat m i l le r s  e n te re d  

th e  sp rin g  wheat m arket to  purchase h igh  p ro te in  Spring w heat. This e n try  

in to  th e  sp rin g  wheat m arket by buyers from o th e r m arkets re p re se n ts  a l t e r s  

n a tiv e  u ses  fo r  h igh  p ro te in  sp rin g  w heat.

IT  the  s i tu a t io n  were re v e rse d  and the  sp rin g  wheat m i l le r s  were 

e n te r in g  o th e r m arket a reas  f o r  t h e i r  wheat then  o th e r types o f wheat would 

become s u b s t i tu te s  fo r  h igh  p ro te in  sp rin g  wheats There i s  good in d ic a t io n  

th a t  sp rin g  w heat m i l le r s  do go in to  th e  hard  fe d  w in te r  Wheat a rea  fo r  

p a r t  o f  t h e i r  wheat requ irem en ts  when th e re  i s  a p rid e  advantage of a 

sh o rtag e  o f  sp rin g  wheat p ro te in s  There i s  l i t t l e  reason  to " b e lie v e  th a t  

th e  sp r in g  wheat m i l le r s  ev er go in to  th e  S o ft wheat tre a S  fo r  any wheat • 

be6ati.se s o f t  wheat does n o t p fOdtiBe a b read  f lo t if  s a t i s f a c to r y  to  the
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sp rin g  w heat m i l le r s  and th e re  id  g e n e ra lly  enough hard  wheat to  meet 

m il l in g  heed s .

T I . The E l a s t i c i t y  o f  S u b s t i tu t io n .

Kald o r, in  an a n a ly s is  o f th e  e l a s t i c i t y  o f s u b s t i tu t io n  between 

v a rio u s  c la s s e s  o f  w heat, showed th e  p o s s ib i l i t y  o f co n sid e rab le  s u b s t i tu ­

t io n  between hard  re d  sp rin g  wheat and hard  re d  w in te r  w heat. 1 1 / He 

a r r iv e d  a t  a s u b s t i tu t io n  e l a s t i c i t y  o f  about - 6.£  which in d ic a te s  th a t  a 

sm all change in  the  r e l a t iv e  p r ic e s  o f  hard  re d  sp rin g  wheat and hard re d  

w in te r  wheat causes a la rg e  change in  th e  q u a n t i t ie s  u t i l i z e d  by m i l le r s .  

(See F igure  1 2 ) .  K aldor a lso  a r r iv e d  a t  a s u b s t i tu t io n  e l a s t i c i t y  of «2S2 

between hard  sp rin g  wheat and s o f t  red  w in te r , and - 3 . bh between s o f t  

w hite  wheat and hard  sp rin g  w heat. This would in d ic a te  th a t  f o r  a given 

change in  p r ic e  r a t i o s  th e  change in  q u a n t i t ie s  u t i l i z e d  between hard 

sp rin g  wheat and s o f t  re d  w in te r  would be about o n e - th i rd 'a s  much as the  

change in  q u a n t i t ie s  u t i l i z e d  between hard  sp rin g  and hard  w in te r  w heat.

I n  o th e r  words, f o r  a  g iven  change in  p r ic e  r a t i o s  th re e  tim es as niUch 

h a rd  w in te r wheat as s o f t  re d  w in te r  would be s u b s t i tu te d  fo r  hard  sp rin g  

w heat. S im ila r ly , tw ice as much hard  w in te r  wheat would be s u b s t i tu te d  

f o r  h a rd  sp rin g  wheat as would h ard  sp rin g  wheat be s u b s t i tu te d  fo r  s o f t  

w h ite  wheat w ith  a given change in  p r ic e  r a t i o s .  This i s  s u b s ta n tia te d  

by th e  f a c t  th e re  i s  more s u b s t i tu t io n  between sp rin g  wheat and w hite  wheat 

th an  between s o f t  w in te r and sp rin g  wheat w hile  n e i th e r  approaches the 

amount o f s u b s t i tu t io n  c a r r ie d  on betw een"the hard  sp rin g  wheat a re a  and 

th e  h a rd  w in te r  wheat area*

11 /  D. R« K ald o r , , U npublished m arketing  Study, Economics Department^ Idttfd 
S ta te  C o llege , 19JlOe



-6 3 -

P roduction  and p r ic e  r a t io s  were computed fo r  the  y ears  19Ul through 

19$0 fo r  hard  red  w in te r  and hard  re d  sp rin g  w heat. The p r ic e  o f No. I  

Dark N orthern  Spring  wheat a t  M inneapolis and th e  p r ic e  o f No. 2 Hard 

W inter a t  Kansas C ity  were used to  compute th e  p r ic e  r a t i o s .  F igure 13 

shows th e se  r a t i o s  fo r  the  y ears  in d ic a te d  as w e ll as fo r  th e  y ears  193h- 

1937. 1 2 /  The s u b s t i tu t io n  e l a s t i c i t y  a r r iv e d  a t  i s  approx im ate ly  -6 .3 .  

This compares ve ry  c lo s e ly  w ith  th e  f ig u re s  given by K aldor. The p o in ts

F ig u re  12

-S

I
<D

The E l a s t i c i t y  o f S u b s ti tu t io n  between Hard 
Red Spring  Wheat and Hard Red W inter Wheat, 

1929-1938

1 2 /  The d a ta  used  were taken  from the  A g r ic u ltu ra l  S t a t i s t i c s ,  U nited  S ta te s  
Departm ent o f A g ric u ltu re , 1932. F i r s t ,  the  p e rc e n t o f t o t a l  p ro duction  
f o r  each c la s s  o f  wheat was o b ta in e d . The p e rc e n t o f one c la s s  was d iv id ed  
in to  the  p e rc e n t o f an o th er to  o b ta in  the  p ro d u c tio n  r a t i o s .  The p r ic e  
r a t i o s  were ob ta in ed  by d iv id in g  the  y e a r ly  average p ric e  fo r  one c la s s  
in to  th e  y e a r ly  average p r ic e  fo r  an o th er c la s s .
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The E l a s t i c i t y  o f S u b s t i tu t io n  between Hard 
Red Spring Wheat and Hard Red W inter Wheat, 

1931-1937 and 191*1-1950
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f o r  th e  y ea rs  193lt-37 f a l l  i n  l i n e  w ith  th o se  o f the  l a t e r  p e r io d  and th u s  , 

seem to  confirm  K alddrj s f ig u r e s .  I t  i s  ap p aren t a lso  th a t  th e re  has been 

v e ry  l i t t l e  change in  th e  r e la t io n s h ip  between hard  w in te r  and h ard  sp rin g  

w heat in  th e  l a s t  20 y e a rs . Supply r a t i o s  were a lso  computed f o r  the  p e riq d  

19lll-19SO. These, however, do n o t check w ith  K a ld o r1 s f ig u r e s .  This i s  

because i t  was n o t p o s s ib le  to  o b ta in  comparable supp ly  d a ta , whereas i t  

whs p o s s ib le  to  o b ta in  comparable p ro d u c tio n  d a ta .  An a ttem p t to  recompute 

K aldorr s 193^-37 supp ly  r a t i o s  was n o t s u c c e s s fu l .  I t  was su cc e ss fu l in  

th e  case o f  th e  p ro d u c tio n  r a t i o s .  T h e re fo re , i t  i s  assumed t h a t  f o r  th e  

p re s e n t i t  i s  n o t p o s s ib le  to  compare the  r e s u l t s  when u s in g  supply  r a t i o s .

W hile i t  i s  d i f f i c u l t  to  o b ta in  d e f in i te  em p irica l evidence o f the  

in te r p la y  o f th e  v a rio u s  wheat m arke ts, K aldor1s f ig u re s  and th e  ones men­

tio n e d  above su g g es t d e f in i te  s u b s t i tu t io n .  Comments from members o f the 

g ra in  tra d e  in d ic a te  th a t  t h i s  s u b s t i tu t io n  e x i s t s ,

H X i The E f fe c t  on Demand

S u b s t i tu t io n  in c re a s e s  th e  e l a s t i c i t y  o f demand fo r  h igh  p ro te in  sp rin g  

w heat and th e  g re a te r  the  number o f  s u b s t i tu te s ,  the  more e l a s t i c  i t s  de­

mand w i l l  b e , • .In  l i k e  manner, when buyers from o th e r a re a s  e n te r  th e  sp rin g  

wheat m arket to  buy hard  sp rin g  wheat fo r  b len d in g  w ith  t h e i r  w heats th ey  

c re a te  a l te r n a t iv e  u ses  f o r  h igh  p ro te in  sp rin g  w heat. A lte rn a tiv e  u ses  

w i l l  in c re a se  the  e l a s t i c i t y  o f  demand a ls o .

I n  S ec tio n  A a number o f examples were g iven  on th e  e f f e c t s  o f s u b s t i ­

tu te s  and a l t e r n a t iv e s & The a c tio n  o f th e  v a rio u s  m arkets on each o th e r 

would ten d  to  be a s i tu a t io n  where th e  demand curve f o r  h igh  p ro te in  sp rin g
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w heat be more e l a s t i c  above a c e r ta in  p r ic e  and l e s s  e l a s t i c  below th an  i t  

m ight o th e rw ise  be w ith o u t t h i s  in f lu e n c e . (See F igure  Ij)* The c lo se  

connection  between th e se  m arkets ten d s  to  keep th e  v a rio u s  p r ic e s  in  l in e  

w ith  each o th e r .  I f  th e  demand curve above a c e r ta in  r e l a t iv e  p r ic e  i s  

more e l a s t i c  because o f th e  p o s s ib i l i t y  o f s u b s t i tu t io n ,  th e  p r ic e  w i l l  

ten d  to  rem ain n e a r t h i s  r e l a t i v e  l e v e l .  I f  i t  does n o t, a  la rg e  amount o f  

s u b s t i tu t io n  w i l l  ta k e  p lace  u n t i l  th e  p r ic e  r e tu rn s  to  th e  eq u ilib riu m  

l e v e l .  The f a c t  th a t  t h i s  s u b s t i t u t io n  p robab ly  e x is t s  in d ic a te s  th a t  th e  

demand curve f o r  a c e r ta in  range i s  more e l a s t i c  than  i t  m ight be o th e rw ise .

I). The V a ria tio n s  in  Wheat Shipments on th e  G reat Lakes 

I 0 Shipping on th e  G reat Lakes

Every y ear th e  G reat Lakes f re e z e  and a l l  sh ipp ing  on th e se  w aters 

cease f o r  a p e r io d  o f about th re e  m onths„ B uffalo  i s  th e  l a r g e s t  sp rin g  

wheat m ill in g  c e n te r , exceeding the  £ -day  week c a p a c ity  a t  M inneapolis by 

alm ost 200,000 b u sh e ls . B uffa lo  depends very  h e a v ily  on th e  cheap t r a n s ­

p o r ta t io n  p rov ided  by the  G reat Lakes to  o b ta in  i t s  supp ly  o f w heat. Dtiring 

th e  tim e th a t  th e  G reat Lakes a re  c lo sed  th e  B uffa lo  m il le r s  must use  wheat 

t h a t  was re c e iv e d  and s to re d  b e fo re  the  c lo s in g  or r e s o r t  to  h ig h e r tra n s*  

p o r ta t io n  c o s ts  over th e  la n d  ro u te s .  For t h i s  reaso n  i t  i s  econom ically  

sound f o r  the  B u ffa lo  m il le r s  to  s to re  a l l  the  wheat th ey  can b e fo re  the  

Lakes c lo se  each W in ter. Each f a l l  t h i s  ru sh  to  g e t wheat to  th e  G reat 

Lakes d r iv e s  the  p r ic e  o f sp rin g  wheat tip . The m il le r s  would be w il l in g  to  

pay a  p r ic e  d i f f e r e n t i a l  equal to  th e  d if fe re n c e  in  f r e ig h t  between la n d  

and w ater t r a n s p o r ta t io n  i f .  n e ce ssa ry . The p r ic e  o f  Spring wheat a t  Duluth
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seems to  r e f l e c t  th e  co n d itio n s  on th e  G reat Lakes and to  Some e x te n t so 

does th e  p r ic e  a t  M inneapolis .

X I0 S t a t i s t i c a l  R e la tio n sh ip s

In  o rd e r to  determ ine what r e la t io n s h ip  e x i s t s  between the  G reat Lakes 

and th e  p r ic e  o f sp rin g  WhSatjl an 11-y e a r  m onthly average p r ic e  fo r  No. I  

Dark N orthern  sp rin g  w heat was c a lc u la te d . T h is was o b ta in ed  by u s in g  th e  

m onthly  average f o r  each month o f each y ea r computed from th e  d a i ly  c lo sin g  

p r ic e s  a t  D uluth and f in d in g  th e  mean o f th e se  m onthly averages f d r  th e  11- 

y ear p e r io d . 1 3 /  These average p r ic e s  were compared to  th e  9 -y ea r average 

m onthly shipm ents from D ulu thb A 9-y e a r  average was used herd  sim ply be- 

cause d a ta  f o r  11 y ea rs  was n o t a v a i la b le .  The shipm ents from Duluth con­

t a in  f ig u r e s  f o r  la n d  shipm ents as w e ll as t h a t  Over the  G reat Lakes bu t 

th e  amount going over la n d  i s  so in s ig n i f ic a n t  th a t  i t  does n o t a l t e r  th e  

p ic tu re  any.

These averages a re  p lo t te d  in  F igure  I l t s and a l e a s t  squares l i n e  math­

e m a tic a lly  f i t t e d  to  them. The r e s u l t  shows a  d e f in i te  p o s i t iv e  r e l a t io n ­

sh ip  between th e  q u a n t i ty  Shipped over the G reat Lakes and th e  p r ic e  o f 

sp rin g  wheat a t  D uluth. To make a comparison w ith  o th e r m arkets s im ila r  

f ig u r e s  were p lo t te d  on two g raphs: Ones the  p r ic e s  re c e iv e d  by the  U .S . 

farm ers a g a in s t  th e  q u a n ti ty  re c e iv e d  a t  12 p rim ary  i n t e r i o r  m arketsj and 

th e  o th e r  th e  p r ic e  o f  No. I  Dark N orthern Wheat a t  M inneapolis a g a in s t the  

qu antity  o f w heat re c e iv e d  on the  M inneapolis m drket. Both o f th e se  show a

1 3 /  The y ea rs  19h& through  I £53 were 1ised_except f o r  19h9« The d a ta  fo r  
T9h9 were incom plete so th e  y ear was e lim in a te d  from th e  c a lc u la t io n s .

D
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F igu re  Ili

The Price o f  Spring Wheat on the Duluth Market
as Compared to the Shipments o f  Wheat from

Duluth fo r  the Years 19^2 -  1953

A p ril June

M onthly Shipments o f Spring Wheat from D uluth 
in  M illio n s  o f B ushels, 9 y ea r Average a /

a /  Annual R ep o rts , D uluth Board o f T rade, D ulu th , 19U2-1953
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n eg a tiv e  r e la t io n s h ip  between th e  q u a n ti ty  re c e iv e d  and th e  p r ic e ,  although, 

th e  r e la t io n s h ip  id  h o t so pronounced a t  M inneapolis as i t  i s  f o r  the  UeS. 

as a  w hole. (See f ig u r e s  1$ and 1 6 ) . This would suggest t h a t  th e  Minneapo­

l i s  m arket i s  a f fe c te d  to  some e x te n t by th e  D uluth  m arket. F igure 17 

shows th a t  January , F eb ruary , and March, the  months when th e  Lakes a re  ■ 

g e n e ra l ly  c lo se d , a re  th e  lo w e s t bo th  in  p r ic e  and q u a n ti ty  o f sh ipm ents.

The shipm ents in  t h i s  p e r io d  undoubtedly  c o n s is t  o f Ik n d  t r a n s p o r ta t io n .  

O ctober, .November, and December, th e  months j u s t  p rev io u s  to  th e  c lo sin g  

o f  th e  L akes, a re  conspicuous by t h e i r  p lace  a t  th e  o th e r end Of th e  c h a r t .  

H ere, a l l  th re e  p r ic e s  a re  h igh  and th e  shipm ents th e  h ig h e s t  o f th e  years

A look  a t  th e  movement o f th e  D uluth p r ic e s  shows ah in c re a se  from 

August to  December w ith  a drop in  January  and February , and some reco v ery  

i n  March. A p r i l ,  the month when th e  Lakes g e n e ra lly  open* Shows an in c re a se  

in  p r ic e  which su g g es ts  th a t  th e  d e s ire  o f  th e  B uffalo  m il le r s  to  g e t wheat 

moving ac ro ss  th e  Lakes as soon as p o s s ib le  ten d s  to  r a i s e  th e  p r ic e  a t  

t h i s  tim e . The p r ic e  in c re a se s  in  May, drops o f f  in  June, and r i s e s  

s l i g h t l y  in  J u ly  b e fo re  the. August drop . The 20-year average o f Spring 

wheat p r ic e s  a t  G reat F a l l s ,  Montana, shows a s im ila r  movement which may 

be p a r t l y  due to  th e  f a c t  th a t  a la r g e  p a r t  o f Montana Spring  wheat moves 

over th e  G reat L akes.

A S im ila r lo o k  a t  th e  movement o f  th e  UsSb and M inneapolis p r ic e s  

shows a d i f f e r e n t  seaso n a l p a t te r n .  ■ There is  a tendency fob th e  U5Sb 

w heat p r id e s  to  r i s e  from August th rough May o f th e  n ex t y e a r , l i t /

l i t /  S tan fo rd  U n iv e rs i ty , "V a ria tio n s  in  Wheat P r ic e s ," Wheat S tudies, of th e  
Food R esearch  I n s t i t u t e , Vol5 V, No. 7S C a l ifo rn ia , Jtine, 1929.
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Figure 15

The P rice o f Spring Wheat on the Minneapolis
Market as Compared to the R eceipts o f
Wheat a t Minneapolis fo r  the Years

19U1-1951

J u n  3

A p ril

CD h O

1— I 1— I

O  r—I

0 a?
• H  CD

Wheat R eceived in  M inneapolis in  M illio n s  o f Bushels b /
12 Year Average

a /  Commodity Research Bureau, Commodity Yearbook, New York, 1952. 

b /  Annual R ep o rts , M inneapolis Board o f T rade, M inneapolis, 19^1-1951.
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Figure 16

The Price o f  Wheat Paid to U .S. Farmers;
as Compared to  the R eceipts o f Wheat at

12 P rin cip a l Markets fo r  the Years
19U1 -  1951 a /

• A p ril

June

Wheat R eceived in  M illio n s  o f B ushels, 11 Year Average 

a /  Commodity Research Bureau, Commodity Yearbook, New York, 1952.
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The Monthly P r ic e  o f  Spring  Wheat on th e  Duluth Market 
as Compared to  th e  Monthly Shipments o f Spring Wheat 

from D uluth fo r  an Average Year.

Figure 17

age Monthly P r ic e  of 
I  Dark N orthern Spring

■Whea t  a t  Dultrbh-
Average

I oipmen ts  <j>f
Spring
from Eulutty -  

AverageYear
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M iin eap o lis  p r ic e s  show a s im ila r  movement* a lthough  i t  i s  n o t so pronounced* 

The sm all r i s e  in  January , th e  v e ry  sharp  drop in  February , and th e  f lu c tu ­

a t io n  o f p r ic e s  in  th e  sp rin g  months su g g est some in flu en c e  n o t p re s e n t in  

th e  UeS 0 p r ic e s .  The U .S , p r ic e  i s  g r e a t ly  determ ined by th e  p r ic e  o f w in te r  

wheat in  th e  Kansas C ity  m arket s in ce  hard  w in te r  wheat re p re s e n ts  th e  

l a r g e s t  p ro p o r tio n  o f th e  t o t a l  wheat c ro p . This d i f f e r e n t  movement o f 

UeS0 p r ic e s  i s  a lso  shotip by Green in  a s tu d y  on th e  seaso n a l v a r ia t io n  o f 

UeSe wheat p r ic e s  in  1925). If?/ H is f in d in g s  in c lu d ed  to  a  la rg e  e x te n t 

th e  e f f e c t  o f  fo re ig n  wheat on th e  dom estic m arke t. However, t h i s  r e l a t io n ­

sh ip  no lo n g e r  e x i s t s  because o f th e  h igh  su p p o rt p r ic e  on dom estic wheats 

Green p o in te d  o u t th re e  p o te n t ia l  weak sp o ts  in  the  UsS. wheat p r i c e s s 

( I ) . June, J u ly , and A ugust, which a re  a f fe c te d  by p ro sp e c tiv e  and ac tu a l 

movement o f  the  w in te r  w heat crop o f  the  U n ited  S ta te s j  (2) November, when 

th e  new Spring wheat (pre-com bine) and Canadian crops move; and (3) February  

and March, when wheat from A u s tra l ia  and A rg en tin a  a rriv e*  He a lso  p o in ts  

o u t th re e  p o te n t ia l  s tro n g  s p o ts s ( l )  September and O ctober, when th e  move­

ment o f  w in te r  wheat has decreased  and th e  sp rin g  wheat crop has n o t y e t 

begun to  moVej (2) Jan u ary , when the  G reat Lakes a re  c lo sed  and th e  Canadian 

wheat i s  sh u t o f f  and i t  i s  too  e a r ly  fo r  fo re ig n  w heat; and (3) A p ril , 

when th e  fo re ig n  wheat has passed  i t s  peak and th e  G reat Lakes have n o t y e t 

opened. -The h igh  sp o t he m entions fo r  January , which i s  in  C o n tra s t to  the  

January  drop on th e  D uluth m arket, i s  la r g e ly  due to  h is  emphasis oti fo re ig n

1 5 /  R. M0 G reen, ,Seasonal F lu c tu a tio n s  o f  TfJheat P r ic e s , Kansas A g r ic u ltu ra l  
Experim ent S ta t io n ,  M anhattan, C irc u la r  121, 1925. '
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w heat (C anadian  ̂ A u s tra lia n , and A rgen tina) and i t s  e f f e c t  on th e  U0Se 

p r ic e  o f  w heat.

F u r th e r  s t a t i s t i c a l  a n a ly s is  in d ic a te s  t h a t  any c o r r e la t io n  between 

D uluth p r ic e s  and th e  q u a n ti ty  o f  shipm ents i s  n o t s ig n i f ic a n t .  P r ic e  in ­

dexes were c a lc u la te d  f o r  D ulu th , M inneapo lis , and th e  U n ited  .S ta te s ,  • An 

11 and 12-month average o f U ,S 0 Farm p r ic e  indexes and th e  D uluth  p r ic e  

ind ex es  i s  shown in  F igure  I S d A d if fe re n c e  in  th e  index  p a t te r n  can be 

seen . The U„S, farm  index  ten d s  to  r i s e  from th e  summer low to .Ja n u a ry  

w ith  a deep drop in  F ebruary , which a p p a re n tly  i s  a normal phenomenon th a t  

i s  y e t  to  be e x p la in ed , and a  reco v ery  in  March and A p r i l ,  The D aluth 

index  r i s e s  to  November and drops o f f  in  December, January , and F ebruary ,

I t  r i s e s  ag a in  in  March, j u s t  p r io r  to  th e  G reat Lakes opening, and then 

l e v e l s  o f f  ag ain  in  A p r i l ,  May, and June6

From th e se  indexes a c o r r e la t io n  was made between th e  d i f f e r e n t i a l  be­

tween D alu th  and M inneapolis d e v ia tio n s  from th e  tre n d  (D uluth d e v ia tio n s  

were s u b tra c te d  from M inneapolis d e v ia t io n s )  and th e  q u a n ti ty  o f wheat 

sh ipped  over th e  G reat L akes, The r e s u l t  was th a t  again  th e re  i s  a p o s i t iv e  

r e l a t i o n  between th e  q u a n ti ty  o f shipm ents and the  d i f f e r e n t i a l  between 

D uluth and M inneapolis in d ex es . I n  o th e r  w ords, th e  l a r g e r  the  shipm ents 

th e  l a r g e r  the  d i f f e r e n t i a l  between D ulu th  and. M inneapolis p r ic e s  w ith  

D uluth b e ing  above M inneapo lis , This conforms to  th e  lo g ic  th a t  during  th<: 

heavy sh ip p in g  season  th e  B uffa lo  m il le r s  w i l l  pay more f o r  sp rin g  wheat 

th an  th e  M inneapolis m i l le r s ,  At th e  tim e o f peak shipm ents the  d i f f e r e n t

t i a l  between Duluth and M inneapolis i s  th e  g r e a te s t ,  IfJhen th e  la k e s  c lo se , 

th e  D uluth p r ic e  drops down c lo se  to  th e  M inneapo lis , and may even go below 

i t .  F igu re  19 Shows the  r e la t io n s h ip .
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F ig u re  18

Comparison o f U .S. Farm P r ic e  Index and Duluth 
P r ic e  Index fo r  Wheat by Months

Farm P r ic e  Index

Iu th  P r ic e  Index
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Comparison o f th e  D i f f e r e n t ia l  between Duluth 
and M inneapolis, P r ic e  Indexes fo r  Wheat and 

th e  Q uan tity  o f Shipments over th e  G reat Lakes, 
M onthly F ig u res  f o r  11 Y ears, 19lpL -  1951

Figure 19

M illio n s  o f Bushels
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The c o r r e la t io n  a n a ly s is  in d ic a te s  th a t  th e  r e la t io n s h ip  between dif=> 

f e r e r i t i a i  and q u a n ti ty  o f shipm ents i s  n o t s ig n i f ic a n t  a t  a l l .  I t  in d ic a te s  

t h a t  a t  b e s t  oh ly  one per -cent o f th e  v a r ia t io n s  in  d i f f e r e n t i a l s  could be 

ex p la in ed  by th e  q u a n tity  o f  sh ipm ents. There ap p a ren tly  must be o th e r 

f a c to r s  which e n te r  th e  p ic tu re  t h a t  have a more d i r e c t  e f f e c t  on the p r ic e  

movement a t  Duluth and causes th e  seeming r e la t io n s h ip  between p r ic e  and 

sh ipm ents. However, i t  can be s a id  th a t  th e  s e a s o n a l i ty  o f shipm ents on 

th e  G reat Lakes does have a seaso n a l e f f e c t  on th e  demand fo r  h igh  p ro te in  

sp r in g  w heat. Th th e  f a l l  when th e  q u a n t i ty  demanded i s  g re a t and sh ipp ing  

a t  i t s  peak, th e  demand curve may be considered  to  have s h i f te d  to  th e  r ig h t  

and become more e l a s t i c  below a c e r ta in  p r ic e .  This p r ic e  i s  th e  poin t  

where i t  no lo n g e r b e n e f i ts  th e  B uffa lo  m il le r s  to  o b ta in  w heat over th e  

G rea t L akes. Above th a t  p r ic e  i t  w i l l  c o s t them j u s t  as much as i t  would 

i f  th e y  sh ipped over la n d  ro u te s  and th e re fo re ,  th ey  probab ly  would be 

r e lu c ta n t  to  purchase any more th an  immediate req u irem en ts . Below th i s  

p r ic e ,  however, th e  curve w i l l  be more e l a s t i c  th an  b e fo re . This i s  shown 

in  F igure  20. H ere, Pg -  ,Bj_ w il l  re p re s e n t  th e  d i f f e r e n t i a l  over the 

M inneapolis p r ic e ,  assuming M inneapolis and D uluth were about the  same be^ 

fo re  th e  f a l l  sh ipp ing  season  s t a r t e d .  The M inneapolis p r ic e  w i l l  r i s e  

some due to  th e  in flu en c e  from D uluth , however, th e  Duluth p r ic e  Will, r e ­

main above i t  under normal c ircum stanceS5 As soon as the  G reat Lakes 

c lo se  the  g re a t  demand a t  D uluth w i l l  no lo n g e r e x i s t  and th e  demand curve 

w i l l  tend  to  r e tu r n  to  i t s  form er p o s i t io n .  A lthough, t h i s  has n o t proven 

o u t s t a t i s t i c a l l y ,  the  r e la t io n s h ip  s t i l l  appears  to  e x i s t  and probab ly  i s  

th e  h e s u i t  o f o th e r  f a c to r s  which cannot be lo c a te d  a t  t h i s  tim e .
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F igu re  20

T h e o re tic a l Demand Curves fo r  High P ro te in  Spring Wheat
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Q uan tity  o f Wheat

E. B lending o f P ro te in  

I .  V a ria tio n s  in  Supply o f P ro te in

The p ro d u c tio n  o f wheat i s  a somewhat p re c a rio u s  b u s in ess  because no 

two crops a re  ever e x a c tly  a l ik e .  The wheat r a is e d  every  year v a r ie s  in  

p h y s ica l and chem ical c h a r a c te r i s t i c s .  High p ro te in  wheat v a r ie s  both in  

the  q u a n ti ty  and th e  q u a l i ty  o f the  p ro te in .  I n  th e  s t a t e  o f Montana the  

p ro te in  c o n ten t fo r  the  y e a rs  1951 and 1952 v a r ie d  as fo llow s s 16/

Per cen t o f  T o tal Crop

P ro te in 1951 1952
Under 13 .0# 21 18
1 3 .0  -  13 .9 18 20
IlnO  -  l l i . 9 17 26
1 5 .0  and over J A

100 100
T o ta l Crop (B ushels) 95 ,033,000 83,518,000

1 6 / Montana Departm ent o f A g ric u ltu re  and U. S„ Department o f A gricu ltu re^  
P ro te in  C ontent of Montana Wheat, 1951 and 1952 Crops, H elena, 1952»
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These f ig u r e s  show th e  g re a t  v a r ia t io n  th a t  took p lace  in  Montana 

alone in  j u s t  one y e a r . The amount o f wheat t e s t in g  over l h .0  p e r cen t 

p ro te in  dropped 11 ,076,200 b u sh e ls  in  t h i s  one y e a r . S im ila r v a r ia t io n s  

can be found th roughou t th e  sp rin g  wheat a re a .

I I .  O b jec tiv es  o f  M ille rs  and Bakers

The so le  o b je c t iv e  o f th e  baker i s  to  make a p r o f i t  s e l l in g  good 

b re a d . The b ak er, i f  he could be com pletely  c e r ta in  th a t  a l l  th e  f lo u r  he ■ 

re c e iv e d  would make th e  b e s t  l o a f  p o s s ib le , would n o t care  what k in d  o f 

f l o u t  he u sed . The baker w ants a q u a l i ty  lo a f  and a l l  th e  S p e c if ic a t io n s  

he g ives to  th e  m i l le r  a re  m erely  what <he b e lie v e s  a re  th e  c r i t e r i a  fo r  a 

good baking f lo u r .

The baker r e a l i z e s  th a t  th e  wheat produced f lu c tu a te s  ev ery  year in  

q u a l i ty .  Both th e  q u a n ti ty  and q u a l i ty  o f p ro te in  f lu c tu a te  y e a r ly . There*= 

f o r e ,  in  a ttem p tin g  to  m a in ta in  what he f e e l s  iS  a q u a l i ty  b read  l o a f ,  the  

baker a l t e r s  h is  f lo u r  s p e c i f ic a t io n s  from y e a r to  y ear to  meet th e  changes 

in  th e  w heat. The bakers in te rv iew ed  a l l  agreed  th a t  p ro d u c tio n  o f the  

b e s t  b read  l o a f  i s  what th e y  a re  in te r e s te d  i n .  Most o f  th e se  bakers  

a l te r e d  th e i r  s p e c i f ic a t io n s  from y ear to  y e a r . However, some m erely  s e t  

minimum and maximum v a lu es  f o r  ash and p ro te in  co n ten t and l e f t  the  r e s t  

up to  th e  m i l l e r .  One baker s ta t e d  th a t  he t r i e s  no t to  h in d e r th e  m il le r  

w ith  to o  many r i g i d  s p e c i f ic a t io n s .  A ll he wants i s  a good IO af o f b read  

■ and i f  th e  f lo u r  th e  m il le r  d e l iv e r s  w i l l  produce s a t i s f a c t o r i l y ,  then  he 

iig s a t i s f i e d  and d o e s n 't  care  about th e  p a r t i c u la r  p ro p e r t ie s .

The m il le r s  a re  anJcious to  s a t i s f y  the  b a k e rs ' d e s ire  f o r  f lo u r  th a t  

w i l l  produce th e  same q u a l i ty  b read  lo a f  y ear a f t e r  y e a r . The m il le r s  t r y
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to  produce a f lo u r  t h a t  has the  same q u a n tity  and q u a l i ty  o f p ro te in  every  

y e a r . S ince th e  q u a n ti ty  and q u a l i ty  o f p ro te in  in  wheat i s  never th e  same 

th e  m il le r s  r e s o r t  to  b lend ing  o f w heats. One wheat may be d e f ic ie n t  in  

th e  q u a n ti ty  o f  p r o te in  and an o th er w ith  s u f f i c i e n t  q u a n ti ty  may be d e f i ­

c ie n t  in  p ro te in  o r g lu te n  q u a l i ty .  A b lend  o f th e  two w i l l  s tre n g th e n  the  

r e s u l t in g  f lo u r  and make i t  a b e t t e r  p ro d u c t.

111. B lending P ra c t ic e s

Every one o f th e  m il le r s  in te rv iew ed  s ta te d  th a t  th e y  purchased a ll 

o f  t h e i r  wheat on the  b a s is  o f p ro te in  and b lended  the  wheat a f t e r  p u r­

ch asin g . As m entioned, th e  m i l le r s ' o b je c tiv e  in  b lend ing  i s  to  produce a 

h ig h  q u a l i ty  uniform  f lo u r .  However, the  r e l a t i v e  p r ic e s  and su p p lie s  o f 

th e  v a rio u s  p ro te in s  determ ine e x a c tly  what w i l l  be b lended . The demand 

f o r  a p ro te in  wheat w i l l  f lu c tu a te  from season to  season  and y ear to  year 

depending upon a m u ltitu d e  o f f a c to r s  which p robab ly  never can be te s te d  

e m p ir ic a lly . These f a c to r s  in c lu d e  th e  su p p lie s  o f v a rio u s  p ro te in s  i n  th e  

hard  re d  sp rin g  wheat a re a , the  su p p lie s  o f  V arious p ro te in s  in  th e  hard  

re d  w in te r  wheat a re a , and th e  r e l a t i v e  p r ic e  le v e l s  o f th e  two m arkets.

The h ig h  g lu te n  f lo u r  which i s  used  to  make s p e c ia l ty  p ro d u c ts  i s  made 

from  sp rin g  wheat t e s t in g  15»5 -  1 6 .0  p e r cen t p r o t e i n . ' The m il l§ r  r e q u ire s  

a  c e r ta in  amount o f  t h i s  e x tra  h ig h  p ro te in  wheat every  y e a r  and th e  demand 

fo r  i t  can be co n sid ered  more i n e l a s t i c  than  f o r  o th e r  p ro te in s  because i t  

has no s u b s t i t u te .  S p e c ia l ty  p ro d u c ts  can n o t be made ou t o f low er p ro te in  

sp rin g  wheat f lo u r  nor o u t o f h igh  p ro te in  w in te r  wheat f l o u r .  This e x tr a  

h igh  p ro te in  sp rin g  w h e a t.is  n e ce ssa ry  to  th e  p ro d u c tio n  o f th e  s p e c ia l ty
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prcsductSo Table 8 in d ic a te s  t h i s  by showing th a t  on ly  v e ry  h igh  p ro te in  

sp rin g  wheat i s  used f o r  th e se  p ro d u c ts . This s p e c i f ic  demand causes the  

p r ic e  o f 1 5 .5  -  1 6 .6  p e r cen t p ro te in  sp rin g  wheat to  rem ain r e l a t i v e ly  

h ig h  every  y e a r .

Table 8 in d ic a te s  th a t  t h i s  e x tr a  h igh  p ro te in  wheat i s  u sed  to  b lend  

w ith  low er p ro te in s  to  produce bakery  f l o u r 6 The r e la t iv e  p ro p o rtio n  o f 

t h i s  e x tra -h ig h  p ro te in  w h ea t•th a t  i s  used  f o r  b lending  i s  n o t known. 

However, i t  i s  su sp ec ted  th a t  o n ly  a sm all p ro p o rtio n  o f th e  15 .5  = 1 6 .0  

p e r c en t sp rin g  wheat m ille d  i s  used  to  b len d  w ith  low er p ro te in s .  One 

m il le r  commented th a t  under th e  p re s e n t premiums on ly  a sm all amount of 

e x tra  h igh  p ro te in  would be b lended  down.

I t  i s  th e  sp rin g  wheat between 1 2 .0  p e r cen t and l 5 .5  p e r cen t p ro te in  

t h a t  i s  g e n e ra l ly  u sed  fo r  b len d in g  p u rp o ses. The demand fo r  th e  v a rio u s  

p ro te in s  i s  a fu n c tio n  o f r e l a t iv e  su p p lie s  o f v a rio u s  p ro te in  c a te g o r ie s  

and th e  r a t i o  o f s u b s t i tu t io n  between them. I f ,  f o r  example, th e  m il le r  

d e s ir e d  a m il l in g  wheat o f 13«5 p e r cen t p ro te in ,  t h i s  could be s a t i s f i e d  

by m ixing in  equal p ro p o r tio n s  13 .0  p e r cen t and l l | .0  p e r c e n t p ro te in .

Or 1 2 .5  p e r cen t and l k . 5 p er c e n t p ro te in  could  be mixed in  equal p ropor­

t io n s .  Or o n e -h a lf  could  be 1 3 .5  p er c en t p ro te in ,  o n e -fo u rth  12 .5  per 

c e n t p ro te in ,  and o n e -fo u rth  l k .5  p e r cen t p r o te in .  There a re  co u n tle ss  

mixes th a t  cou ld  be u sed  to  produce a m ill in g  wheat of 13 .5  per cen t p ro ­

t e in .  The p a r t i c u la r  mix w i l l  depend to  a la r g e  e x te n t on th e  r e l a t iv e  

su p p lie s  and p r ic e s  o f the  v a rio u s  sp rin g  wheat p ro te in s  as w e ll as those 

in  th e  hard  w in te r  wheat a re a . A la rg e  supply  o f one p ro te in  in  r e l a t io n  

to  o th e rs  m ight cause t h i s  p ro te in  to  be u sed  more in  th e  mix because o f
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the  p r ic e  advan tage. At the  same tim e, the  in c re ase d  demand fo r  t h i s  p ro ­

t e in  would tend  to  m ain ta in  a h ig h e r p r ic e  f o r  t h i s  p ro te in  than  would 

o therw ise  be w arran ted .

IV . The E f fe c t  on Demand

To o b ta in  a b e t t e r  p ic tu re  o f th e  e f f e c t  th e  changes in  p ro te in  supply  

have on demand, some th e o r e t ic a l  models have been s e t  up. I n  F igure  21,

DD and SS a re  the  demand and supply  curves fo r  each p ro te in  in  the  i n i t a l  

p o s i t io n .  Now suppose th e re  i s  e i th e r  an a c tu a l or expected  s h i f t  in  th e  

r e l a t iv e  s u p p lie s . There i s  a la rg e  in c re a se  in  th e  supply  o f 1 3 .0  per 

c e n t p ro te in ,  a sm all in c re a se  in  the  supply  o f lU.O per cen t p ro te in , and 

a decrease  in  the  su p p lie s  o f 15>.0 and 1 6 .0  per c en t p r o te in .  Because o f 

th e  in c re a se d  su p p lie s  o f 1 3 .0  and llj.O  p e r c en t p ro te in  th e  p r ic e  w il l  

drop from to  Pg. S im ila r ly , the  p r ic e s  o f 1$ .0  and 1 6 .0  p e r cen t p ro ­

te in  w i l l  in c re a s e . Im m ediately , buyers w i l l  begin  to  purchase 1 3 .0  and 

lii.O  per cen t p ro te in  and d ecrease  t h e i r  purchases o f 1 $ .0  and 1 6 .0  per

F igure  21

T h e o re tic a l Demand and Supply Curves f o r  High P ro te in  Spring  Wheat

13.0% P ro te in  llt.0% P ro te in  15.0% P ro te in  16 .0  P ro te in

Q u an tity Q u an tity Q uan tity Q uan tity
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c e n t p ro te in .  T his w i l l  change th e  demand cu rv es. The demand fo r  1 3 .0  per* 

cen t p ro te in  s h i f t s  to  the  r ig h t  because i t  i s  an in c re a se d  demand schedule 

and i t  w i l l  ten d  to  become more i n e l a s t i c  because th e re  i s  a l i m i t  to  the  

amount o f t h i s  p ro te in  th e  m il le r s  want re g a rd le s s  o f  the  p r ic e .  This 

s h i f t  in  demand r a i s e s  th e  p r ic e  b u t o n ly  to  some p o in t between the  

i n i t i a l  p r ic e  Pj_ and p r ic e  Pg which was th e  r e s u l t  o f an in c re a se d  supply . 

The demand f o r  IluO  p e r cen t p ro te in  w i l l  s h i f t  to  th e  r ig h t  and r a i s e  the  

p r ic e  h e re  a ls o .  S ince th e re  i s  a p r ic e  r i s e  fo r  1 3 .0  per cen t p ro te in ,  

m i l le r s  w i l l  c u r t a i l  t h e i r  pu rchases and s u b s t i tu te  o th e r  wheat which w i l l  

cause th e  demand curve to  s h i f t  to  the  l e f t  and become more e l a s t i c .  I t  

becomes more e l a s t i c  because th e  m il le r s  s t i l l  would l i k e  to  have more o f  

t h i s  p ro te in  th an  th e y  can g e t a t  the  m arket p r ic e  so any drop in  p r ic e  

would b r in g  about a co rresp o n d in g ly  g re a te r  in c re a se  in  the  q u a n ti ty  de­

manded. Any in c re a se  in  p r ic e  w i l l  have a co rresp o n d in g ly  g re a te r  decrease  

i n  the  q u a n t i ty  demanded. The p r ic e  f o r  1 6 .0  p e r cen t p r o te in  r i s e s  a lso  

and so buying i s  c u r ta i le d  and the  demand curve s h i f t s  to  th e  l e f t .  . S ince 

th e  demand fo r  t h i s  p ro te in  i s  g e n e ra lly  more i n e l a s t i c  than  th e  o th e rs  th e  

s h i f t  in  th e  demand curve i s  much sm alle r th an  th e  o th e rs  and i t  r e ta in s  

th e  same e l a s t i c i t y .  T his s h i f t in g  d ec rea se s  th e  p r ic e  from Pg to  P^ b u t 

i t  s t i l l  i s  above the  i n i t i a l  p r ic e .  The change in  q u a n ti ty  demanded i s  

v e ry  sm all.

S im ila r  a c tio n  i s  shown in  F igure  22. Only h e re , th e  op p o site  i s  

happening. I n  t h i s  c ase , th e  p r ic e  o f 1 6 .0  p e r c en t p ro te in  drops and 

th e re  i s  an immediate ru sh  to  buy i t  up th u s  r a i s in g  the  p r ic e  because o f 

a s h i f t in g  o f the  demand cu rve . In  t h i s  s i tu a t io n  th e  curve would become
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T h e o re tic a l Demand and Supply Curves fo r  High P ro te in  Spring Wheat
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13 .0$  P ro te in  li i .0 $  P ro te in  1$ .0$  P ro te in  16 .0$  P ro te in
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more e l a s t i c  because th e  buyers would be eager to  buy th i s  p ro te in , as 

much as p o s s ib le , i f  the  p r ic e  dropped. However, a p r ic e  r i s e  would have 

a re v e rse  e f f e c t .  This example would n o t hold  as tru e  fo r  1 6 .0  p e r cen t 

p ro te in  i f  the  in c re a se d  supply  was r e a l  and due to  an abundant p roduction  

o f i t  du rin g  th e  crop y e a r . I n  th a t  c a se , the  m il le r s  would n o t be so 

anxious to  buy i t  up im m ediately and the  p r ic e  would remain a t  o r near Pg. 

E v e n tu a lly , th e y  would begin  to  buy i t  up and cause the  demand to  s h i f t  to  

th e  l e f t  to  some p o in t D1D1.

The a c tu a l demand f o r  each p ro te in  i s  h ig h ly  in ta n g ib le  and su b je c t to  

many f a c to r s .  E x p ec ta tio n s  p la y  a la rg e  p a r t  in  the  s h i f t in g  o f demand fo r  

the  v a rio u s  p ro te in s .  T h e re fo re , an e x ac t d e te rm in a tio n  o f th e se  p ro te in  

demands and th e  e f f e c t  th ey  have on th e  demand fo r  high p ro te in  wheat in  

g en era l p robab ly  cannot be made.

F. B lending With Durum Wheat 

I .  The Use o f Durum Wheat

Durum wheat i s  used  to  make sem olina f lo u r  which i s  u sed  to  make the
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v a rio u s  m acaroni p ro d u c ts„ ■ Durum wheat i s  u sed  because f lo u r  made from i t  

has s tre n g th  to  h o ld  to g e th e r  and n o t become soggy when cooked. M acaroni 

made o u t Of o rd in a ry  w heats becomes slim y and mushy a f t e r  cooking. Durum 

f lo u r ,  however,, does n o t have th e  r i s in g  p ro p e r t ie s  found in  b read  f lo u r s .  

The a b i l i t y  o f a f lo u r  to  r i s e  i s  an a s s e t  f o r  b read  making b u t a  d e trim en t 

to  m acaroni p ro d u c tio n . Durum wheat a lso  g iv es  a tough "bend b u t n o t 

break" q u a l i ty  to  the  d r ie d  m acaroni St ck s. I ? /

■ H o The S u b s ti tu tio n , o f Spring  Wheat fo r  Durum

I n  most y ears  some sp rin g  wheat i s  u sed  in  making sem olina. I n  the 

l a s t  two y ears  la rg e  amounts o f sp rin g  w heat have been used because o f the  

sh o rtag e  o f durum. N orm ally, hard sp rin g  wheat can be s u b s t i tu te d  fo r  

durum up to  50 p e r cen t o f th e  t o t a l  f l o u r .  Beyond th a t  p o in t ,  th e  f lo u r  

ta k e s  on more o f  th e  sp rin g  wheat c h a r a c te r i s t i c s  and l e s s  o f durum. The 

p ro p o r tio n  o f sp rin g  wheat u sed  w ith  durum w i l l  depend upon th e  r e la t iv e  

su p p lie s  and p r ic e s  o f  bo th  w heats . -In a y ear such as 1953 when th e  durum 

crop  was v e ry  poor and th e  p r ic e s  very  h ig h , i t  i s  advantageous f o r  the  

durum m il le r s  to  Use as much sp rin g  wheat as p o s s ib le .

The consumption o f m acaroni p ro d u c ts  has been on a s te a d y  in c re a se  

f o r  th e  l a s t  t h i r t y  y e a r s . . I n  1920 the  p er c a p ita  consumption was approx i­

m ate ly  3 .7  pounds. ■ By 1952$ th e  p e r c a p i ta  consumption reached  6 .8 pounds, 

which re q u ire s  25 m ill io n  b u sh e ls  o f  durum to  meet th e  consumer demand. 18/

'    ~ ■ - - r .  .. . .T--JL .-- f -—  I     ----------------' —   --------------- - -----------------------------■ I - - -          - —■ J-----------------------------_____________

I ? /  John S. Cooper, "S p a g h e tti and 15-B ," The M all S tr e e t  Journal., Volb 
E O lV 9 No. 219, Dow Jones and Company, I n c . ,  "Chicago, August- ^ ',"  1951, p . l .

1 8 /  N orthw est Crop Improvement A sso c ia tio n , More Durum i s  Needed, Minnea­
p o l i s ,  1953.
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Since the  war th e re  has been a  60 p e r c e n t in c re a se  in  m acaroni consumption 

w h ile  th e  consum ption o f o th e r  bakery  p ro d u c ts  made o f f lo u r  has decreased  

15 p e r c e n t. 1 9 /

The p ro d u c tio n  o f durum wheat in  the  l a s t  th re e  y ears  has lag g ed  con­

s id e ra b ly  behind the  demand f o r  i t „  In  19^2, the  p ro d u c tio n  was 23,097«, 000 

b u sh e ls  w hile  th e  t o t a l  d isappearance  was 31,1*27,000 b u sh e ls . Complete 

f ig u r e s  fo r  the  p a s t  few y e a rs  a re  as fo llo w s : 20/

Tear
C arry ­

over 
J u ly  I

P ro­
d u c tio n Im ports T o ta l 

I Supply

Used
For

Seed
M illed

G rain
Only

E xports

Other
Uses

T o ta l
D isap­

pearance

19.1*8 10,299 1*5,82 9
1,000 Bue 
56,128 5,265 21,681* 2*537 8,606 38,092

191*9. 18,036 39,2.03 57,539 I*, 085 21,630 1*125 5,71*1 32,581
1950 21,958 37,91*8 211* 63,120 3,610 23,337 9*620 2,929 39,496
1951 23, 621* 35,1*92 398 59,511* 3,218 25,533 Ii*, 536 1,213 44,500
1952 15, Oil* 23,097 158 38,269 2,997 23,668 3,075 1)687 31,427
1953 6,81*2 13,883

The c u rre n t e s tim a te s  fo r  th e  1951* crop a re  approx im ately  12 ,000,000 

b u sh e lso However, th e re  i s  in d ic a t io n  th a t  i t  m ight be somewhere around 

8 ,000 ,000  b u sh e ls . This y e a r w i l l  p ro b ab ly  be the  sm a lle s t crop s in ce  1936 

when th e  p ro d u c tio n  was on ly  8 ,871,000 b u sh e ls , 21 / I t  i s  e s tim a te d  th a t  

betw een 35 and 1*0 m il l io n  b u sh e ls  w i l l  be needed in  1951* to  meet th e  imme­

d ia te  req u irem en ts  f o r  m acaroni p ro d u c ts , seed , fe e d , and p rov ide  a sm all

1 9 /  John S. Cooper, op, c i t ,

2 o / A g r ic u ltu ra l  M arketing S e rv ic e , The Wheat S i tu a t io n , WS-I38, U n ited  
S ta te s  Departm ent o f  A g r ic u ltu re , W ashington D0C8, A p ril 26, 1951*, p . 23.

2 1 / I b i d 8
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c a r ry -o v e ro 2 2 / The need then  w i l l  d e f in i t e ly  f a l l  somewhere between th e  

25> m il l io n  needed f o r  m ill in g  and th e  t o t a l  e s tim a ted  needs o f  35 m illion ,, 

Assuming a p ro d u c tio n  o f 8 m illio n ,, a demand fo r  35 m illio n ^  th e  q u a n tity  

o f  ha rd  re d  sp rin g  wheat t h a t  w i l l  be heeded to  s u b s t i tu te  fo r  durum w il l  

be 27 m il l io n  l e s s  7 m il l io n  o f c a rry -o v e r o r a t o t a l  o f 20 m il l io n  bushels,. 

The October 1„ 1951t government crop e s tim a te  f o r  sp rin g  wheat i s  ISSs358s000 

b u s h e ls , 2 3 / On t h i s  b a s is ,  about 10 p e r c en t o f t h i s  yearns crop would 

be u sed  in  th e  m anufacture o f  sem olina. U ndoubtedly, some w in te r  wheat 

w i l l  a lso  be s u b s t i tu te d  fo r  durum b u t th e  amount p ro b ab ly  does n o t match 

th a t  f o r  sp rin g  w heat. S ince th e re  i s  such a  sh o rtag e  o f durum wheat t h i s  

y e a r ,  the  m acaroni t ra d e  ex p ec ts  to  use  a b lend  o f 25$ durum and 7 5 $ 'sp rin g  

wheat some tim e a f t e r  January* ' 2 h f  At th e  p re s e n t ,  th i s  i s  an o p tio n a l 

b len d  f o r  durum m il le r s  b u t i f  the  p re s e n t crop e s tim a te s  prove to  be too  

h ig h  t h i s  b len d  may become m andatory. U sing  a m ill in g  f ig u re  o f 25 m il l io n  

b u sh e ls , t h i s  would mean th a t  19 m il l io n  b u sh e ls  o f sp rin g  wheat w i l l  be 

u sed  i f  th e  25 -  75$ r a t i o  i s  u sed  th roughou t th e  y e a r . S a les  i n  th e  f i r s t  

s ix  months o f  t h i s  y e a r  a re  runn ing  about 6 p e r c en t h ig h er th an  th ey  were 

f o r  th e  same p e rio d  l a s t  y e a r . So, i t  i s  l i k e l y  th a t  more th an  25 m ill io n  

b u sh e ls  w i l l  be ground in to  sem olina. This w i l l  cause more th an  19 m il l io n  

b u sh e ls  o f  sp rin g  wheat to  be u sed . I n  g e n e ra l, however, i t  can be

2 2 / N orthw est Crop Improvement A sso c ia tio n , og. c i t ,

2 3 / D a ily  M arket'R ecord , Government Crop E s tim a te , Np. 195» Minneapolis^, 
O ctober 11 , 195US Po 7»

2 k /  John S„ Cooper, o j j .  c i t . ,  p . 5«
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expec ted  th a t  about 10 p e r cen t o f t h i s  year* s sp r in g  wheat crop w i l l  be 

s u b s t i tu te d  f o r  durum w heat.

I t  can be seen from th e se  f ig u re s  t h a t  th e  use o f  sp rin g  wheat as a 

s u b s t i tu te  f o r  durum wheat i s  n o t n e a r ly  as im p o rtan t a f a c to r  a f fe c t in g  

demand as some o f the  o th e rs  l i k e  f lo u r  s a le s .  A lso , most o f the  sp rin g  

w heat u sed  w i l l  be low er in  p ro te in  th an  w heats u sed  fo r  making b read  

f lo u r .  However, i t  does r e p re s e n t  an a l te r n a t iv e  u se  f o r  h igh  p ro te in  

sp rin g  wheat and w i l l  ten d  to  make th e  demand more e l a s t i c ,

X-II, S u b s t i tu t io n  E l a s t i c i t i e s

K aldor1 s  s tudy  in d ic a te s  th a t  th e re  was a s u b s ta n t ia l  change in  the  

r e la t io n s h ip  between durum and sp rin g  wheat du ring  th e  p e rio d  1929-1938,

He s t a t e s  t h a t ,  " In  1931 th e  crop o f durum wheat was on ly  32 p e r cen t as 

la rg e  as in  th e  p reced in g  f iv e -y e a r  p e r io d . The 193^1 crop was only  7 

m il l io n  b u sh e ls  or 10 per c e n t as la rg e  as p ro d u c tio n  d u ring  th e  1926 to  

1930 p e r io d , At no tim e s in ce  1930 has th e  crop o f durum been equal to  

p ro d u c tio n  d u rin g  th i s  p e r io d ,"  2 3 / He o b ta in ed  two s e ts  o f supp ly  and 

p ro d u c tio n  r a t i o s  in d ic a t in g  a s h i f t  in  th e  r e la t io n s h ip  between durum and 

sp rin g  w heat. The e l a s t i c i t y  o f the  p r ic e  and p ro d u c tio n  r a t i o s  was l e s s  

th an  -2 ,0  in  each case . However, i f  the  s h i f t  i n  th e  r e la t io n s h ip  i s  d is ­

reg ard ed  then  th e  p r ic e  and p ro d u c tio n  r a t i o s  have an e l a s t i c i t y  o f =3,0 , 

K aldor f u r th e r  s t a t e s  t h a t ,  " I t  would seem th a t  e i th e r  th e re  has be§h a 

d e c lin e  in  th e  demand fo r  th e  p roducts  p rep ared  from durum or th e re  has

2 3 / D, R, Kaldor, og, c i t , , p, 2 9 .
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o ccu rred  s u b s t i tu t io n  on a la rg e  s c a le  between durum and th e  common w h e a ts ,”' 

2 6 / K aldo r1s l a t t e r  o p in io n  has proved c o r re c t  in  the l a s t  few y e a rs , As 

in d ic a te d  above, th e re  has been a  s u b s ta n t ia l  in c re a se  in  th e  demand fo r  

durum p ro d u c ts  and ah in c re a se  in  th e  amount o f s u b s t i tu t io n  between sp rin g  

and durum w heat.

To compare u p - to -d a te  f ig u re s  w ith  K aldort s ,  p ro d u c tio n  and p r ic e  

r a t i o s  were computed f o r  each  y ear o f  th e  p e r io d  19ljl=1950, F ig u res  were 

a lso  computed from the  same source fo r  the  y ears  inc luded  in  K a ld o r's  s tu d y . 

The r e s u l t s  o f th e se  a re  shown in  F igure 23. The p e rio d  19^1-19^0 i s  

p lo t te d  on one s e t  o f axes, and 1921-1937 on a n o th e r. As K aldor m entioned, 

th e re  was a d e f in i te  s h i f t  in  th e  r e la t io n s h ip  f o r  th e  two p e rio d s  he 

covered . The f ig u r e s  fo r  19141 ”19^0 show a fu r th e r  s h i f t  in  th e  e la s tic ity ^  

o f s u b s t i tu t io n  between sp r in g  and durum w heat. The 19^1=19^0 r a t io s  would 

in d ic a te  a  p o s s i b i l i t y  fo r  la rg e  s c a le  s u b s t i tu t io n .  I n  th e  e a r ly  ho®s a 

la r g e  c a r ry -o v e r  was b u i l t  u p . .  However, t h i s  was p r a c t i c a l ly  used  up by 

I 9I46. The c a rry -o v e r  was th en  b u i l t  back by 1950 b u t n o t to  th e  e x te n t to  

which i t  was done in  the  e a r ly  I4O1 s„ 2 ? /  I n  th o se  y ears  th e re  p robably  

was s u b s t i tu t io n  between sp rin g  and durum w heat. I n  the  l a s t  th re e  y e a rs , 

th e  amount o f s u b s t i tu t io n  has in c re a se d  s u b s ta n t ia l ly  th rough  n e c e s s i ty . 

T h is in c re a se d  s u b s t i tu t io n  over th e  y ea rs  s u b s ta n t ia te s  th e  r e s u l t s  ob­

ta in e d  by u s in g  the  p r ic e  and p ro d u c tio n  r a t i o s  as in-. F igure  23. The r a t i o s  

in d ic a te  an in c re a s e  in  th e  e l a s t i c i t y  o f s u b s t i tu t io n  and in  a c tu a l p rac ­

t i c e  th e re  has been more s u b s t i tu t io n .

2 6 / I b i d .

2 7 / For com plete f ig u re s  on durum wheat see Table I I I  in  the  Appendix.
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F igu re  23

The E l a s t i c i t y  o f S u b s ti tu t io n  between Durum 
Wheat and Hard Red Spring Wheat
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IV e The E f fe c t  on Demand

Since the  use o f high p ro te in  sp rin g  wheat in  making sem olina re p re ­

se n ts  an a l te r n a t iv e  use fo r  sp rin g  wheat i t  w i l l  tend  to  make the  demand 

curve more e l a s t i c .  The e f f e c t  w i l l  n o t be g re a t because o f the  r e l a t i v e ly  

sm all amount being  used . I n  the  l a s t  two y e a rs , p r ic e  has n o t been a major 

f a c to r  in  de term in ing  th e  amount o f sp rin g  wheat u sed . T h ere fo re , the  

demand curve as a whole w i l l  tend  to  be more e l a s t i c .  The demand curve 

w i l l  a lso  move to  th e  r i g h t  because o f an in c re a se  in  the  q u a n tity  demanded 

a t  a l l  g iven  p r ic e s .  F igure 2b i l l u s t r a t e s  th e  movement. I n  y ears  when 

th e  durum crop i s  o f s u f f i c i e n t  s iz e  to  meet demand, some sp ring  wheat may 

be used  i f  the  p r ic e  r e la t io n s h ip  i s  such th a t  i t  would be b e n e f ic ia l  to  do 

so . I n  t h i s  c a se , th e  q u a n tity  demands w i l l  in c re a se  some b u t only  below 

a c e r ta in  p r ic e .  Even then  the  s h i f t  in  th e  demand curve w i l l  on ly  be 

s l i g h t .

F igure  2b

T h e o re tic a l Demand Curves f o r  High P ro te in  Spring Wheat

Q uan tity
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The s u b s t i tu t io n  f o r  durum even in  y ears  such as 195>h i s  n o t a g re a t  

f a c to r  a f f e c t in g  the  demand. But in  a y ear l i k e  19^hs i f  th e  poor durum 

crop i s  coupled w ith  a s im i la r ly  poor sp rin g  wheat crop , th e  s u b s t i tu t io n  

f a c to r  m ight have co n sid e rab le  e f f e c t .

G. Changing Technology in  th e  Baking and 
M illin g  I n d u s t r ie s

I .  Changes in  the  Baking In d u s try

The baking  in d u s try  has made many advances in  baking tech n iq u es  during  

th e  l a s t  f i f t e e n  y e a r s .  A utom atic m achines, h ig h  speed p ro d u c tio n , and 

in c re a s in g  s iz e  o f  o p e ra tio n  are  the  p rim ary  changes th a t  th e  in d u s try  has 

undergone. The in d u s try  i s  becoming more h ig h ly  co n cen tra ted  every  y e a r .

One m i l le r  s ta t e d  th a t  approx im ate ly  ll* p e r c en t o f the  bakers in  the  

U n ite d  S ta te s  buy p e r c en t o f  th e  f l o u r .  Because o f th e se  in d u s t r ia l  

changes and th o se  o f consumer d e s ir e ,  th e  bak ers  a re  u s in g  low er p ro te in  

f lo u r  to g e th e r  w ith  more su g ar, m ilk and sh o rte n in g .

High p ro te in  f lo u r  has a much h ig h e r to le ra n c e  fo r  tem peratu re  and 

m ixing th an  does low p ro te in  f lo u r .  T his enab les  th e  baker to  have fewer 

w o rr ie s  over th e  e f f e c t s  o f  tem peratu re  and v a r ie d  m ixing tim e s . This i s  

very  im p o rtan t in  the  sm a lle r shops where dough i s  made and th en  s e t  a s id e  

to  aw ait bak ing , and where th e  tem peratu re  cannot be r i g i d l y  c o n tro lle d .

I n  la r g e  m echanized b a k e r ie s , however, t h i s  to le ra n c e  i s  n o t so n ecessa ry . 

W ith r i s i n g  c o s ts ,  p a r t i c u l a r ly  la b o r ,  i t  has become im portan t f o r  th e  la rg e  

bak er to  make th e  most e f f i c i e n t  use  o f  th a t  la b o r  and l i m i t  th e  number o f 

working h o u rs . This has caused a s h i f t  to  a more ra p id  baking  p ro cess  and 

t h i s  in  tu rn  n e c e s s i ta te s  a s h o r te r  m ixing tim e fo r  th e  dough.
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Mixing tim e depends m ain ly  on th e  q u a l i ty  o f the  p ro te in .  However, 

v a r i e t a l  c h a r a c te r i s t i c s  a lso  can in f lu e n c e  th e  m ixing tim e . ■There have 

been in s ta n c e s  o f  low p ro te in  w ith  long  m ixing tim es b u t ,  in  g e n e ra l, the  

h ig h e r p ro te in s  have a lo n g e r  m ixing tim e .

With s h o r te r  m ixing tim e needed, the  bakers no lo n g e r have to  have as 

h igh  a p ro te in  flour as th ey  once d id . F if te e n  y ears  ago th e  average p ro­

t e i n  c o n ten t o f the  f lo u r  u sed  by th e  n ine bakers  in te rv iew ed  was 12 .3  p er 

c e n t. Ten y ears  ago th e  average p ro te in  co n ten t was 11 .9  p e r c e n t. Today 

th e  average p ro te in  c o n ten t i s  1 1 .It p e r  c e n t. This i s  a drop o f .9  per 

c e n t in  f i f t e e n  y e a rs . This drop has n o t been tru e  o f  a l l  a re a s . For 

in s ta n c e , in  th e  South where th e  bakers over th e  p a s t  f i f t e e n  y ears  have 

been u s in g  more ha rd  wheats in  p lace  o f n a tiv e  s o f t  w heats fo r  b read  making, 

th e  p ro te in  c o n ten t has gone up . However, g e n e ra lly  in  those  a reas  where 

h a rd  w heats have been predom inate the  p ro te in  c o n ten t o f th e  f lo u r  used 

has decreased . This a lso  means th a t  th e  p ro te in  co n ten t o f th e  wheat m ille d  

has d e c lin ed  by a s im ila r  amount.

Assume f o r  a moment th a t  the  m il le r s  d id  no b lend ing  o f wheat by p ro­

t e i n  c o n ten t and th ey  m ille d  th e  v a rio u s  p ro te in s  as th ey  purchased  them. 

This would mean th a t  f i f t e e n  y ears  ago th e  m il le r s  were p u rch asin g  and 

m il l in g  wheat .9  p e r cen t h ig h e r  than  th ey  are  today . This drop of .9  per 

c en t p ro te in  i f  p u t in to  d o l la r  term s would cause a  lo s s  to  th e  producer o f 

approx im ate ly  3 c e n ts  p e r b ushel fo r  every  b ushel so ld .- 2 8 / Of co u rse , th e

2 8 / Based oh a 26-year average p r ic e  o f No. I  Dark N orthern  Spring Wheat a t  
G reat F a l l s ,  Montana. Average o f  d i f f e r e n t i a l s  between v a rio u s  p ro te in  
premiums.
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assum ption i s  n o t r e a l i s t i c  b u t i t  i l l u s t r a t e s  th a t  the  d e c lin e  in  p ro te in  

u sed  by th e  bakers has a tendency to  reduce fa rm ers ' income. I n  ad d itio n ^  

i f  the  d e c lin e  in  demand f o r  h igh  p ro te in  f lo u r  low ers th e  premiums as w e ll ,  

i t  causes an a d d it io n a l  lo s s  in  revenue to  th e  fa rm er.

Since th e  bakers  no lo n g e r  re q u ire  f lo u r  as h igh  in  p ro te in  as p re ­

v io u s ly , th e y  may n o t be w i l l in g  to  pay h igh  p r ic e s  fo r  h igh  p ro te in  f lo u r .  

Not o n ly  are  th e  bakers  u s in g  a low er p ro te in  f lo u r  b u t th ey  a re  u s in g  more 

w in te r  wheat f lo u r  in  t h e i r  f lo u r  mixes because i t  produces a "mellower" 

f lo u r  and a s o f t e r  dough w hich th ey  l i k e  f o r  p re se n t day baking p ro c e sses . 

T h is has a dual e f f e c t  on th e  demand f o r  h igh  p ro te in  sp rin g  w heat. The 

q u a n t i ty  o f h ig h  p ro te in  sp r in g  wheat demanded w i l l  be l e s s  in  b o th  cases .

I I 0 Changes in  M illin g  In d u s try

There i s  an in d ic a t io n  th a t  f lo u r  m i l le r s  a re  f in d in g  ways in  which to  

t r e a t  s o f t  wheat f lo u r s  I n  o rd e r to  improve t h e i r  bread-m aking q u a l i t i e s .

I f  s o f t  wheat f lo u r s  can be t r e a te d  so th a t  th ey  w i l l  produce good bread  

lo a v e s , th e y  w i l l  become a s u b s t i tu te  fo r  h a rd  w heat. ■ S o f t wheat p r ic e s  

■are now below th o se  o f h a rd  sp rin g  w heat. I f  s o f t  wheat became a s u b s t i tu te  

f o r  hard  sp rin g  wheat i t  would p robab ly  cause th e  p r ic e  o f  h a rd  sp rin g  

w heat to  drop u n t i l  th e re  was some s o r t  o f e q u a liz a t io n  between th e  two 

p r ic e s .

I I I .  E f fe c ts  on Demand

I n  S ec tio n  A i t  was shown how the  demand curve fo r  h igh  p ro te in  wheat 

could  be d e riv ed  from the  demand curve f o r  f lo u r .  I f  the  bakers  do n o t need 

h ig h  p ro te in  wheat l i k e  th e y  p re v io u s ly  d id  and th ey  purchase i t  on ly  when
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th e  p r ic e  i s  r i g h t ,  the  demand fo r  f lo u r  w il l  become more e l a s t i c .  (F igure  

25) I n  o th e r  words, any in c re a se  in  th e  p r ic e  o f  the  h igh p ro te in  f lo u r  

and th e re  would be a l a r g e r  corresponding  drop in  th e  consumption of th i s

f lo u r  and a g re a te r  consumption o f low er p ro te in  f lo u r .  This causes the 

same re a c t io n  on th e  demand fo r  h igh  p ro te in  w heat. Due to  a r i s e  in  p r ic e ,  

l e s s  o f  th e  h ig h e r p ro te in  wheat w i l l  be purchased.

F igure  25

T h e o re tic a l Demand and Supply Curves fo r  
High P ro te in  Spring Wheat and F lour

!

I
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whea1
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f lo u r
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wheat f lo u r
wheat

Q u an tity  o f  Wheat and F lou r

S im ila r ly , i f  s o f t  wheat f lo u r s  can be t r e a te d  so th a t  th e y  can com­

p e te  w ith  hard  wheat f lo u r s  fo r  b read  making, then s o f t  wheat f lo u r s  w ill  

be a s u b s t i tu te  fo r  hard  sp rin g  wheat f lo u r .  S o ft wheat w i l l  th en  become 

a s u b s t i tu te  fo r  h igh  p ro te in  sp rin g  w heat. As a s u b s t i tu te ,  i t  w i l l  make 

th e  demand fo r  h igh p ro te in  sp rin g  wheat more e l a s t i c  and may s h i f t  to  the  

l e f t  u n t i l  th e  p r ic e  o f sp rin g  wheat drops to  a le v e l  th a t  i s  com petitive  

w ith  s o f t  w heat. The demand curve fo r  high p ro te in  would move from DB to  

DrD1 as in  F igure  26.



F igure 26

T h e o re tic a l Demand and Supply Curves fo r  High P ro te in  Spring Wheat
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Q uan tity

The p r in c ip a l  e f f e c t  o f th e se  te ch n o lo g ica l changes i s  to  make the 

demand f o r  high p ro te in  hard  re d  sp ring  wheat more e l a s t i c .  This may low er 

the  p r ic e  th e  farm er re c e iv e s  fo r  h is  wheat b u t a t  the  same tim e i t  w il l  

le s s e n  th e  am plitude o f p r ic e  movements and ten d  to  s t a b i l i z e  p r ic e  to  a 

g re a te r  e x te n t than  p re v io u s ly .
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P a r t  IV

CONCLUSION 

Ae Summary

The a n a ly s is  has shown th a t  th e  demand f o r  h igh  p ro te in  hard  red  

sp rin g  wheat i s  la r g e ly  dependent on and determ ined by the  demand fo r  

f l o u r .  I f  the  demand f o r  f lo u r  s h i f t s  and becomes more e l a s t i c  th e  demand 

f o r  h igh  p ro te in  sp rin g  wheat w i l l  a ls o .  The f lo u r  o rders  re c e iv e d  by 

th e  f lo u r  m i l le r s  i s  th e  l a r g e s t  and most im portan t f a c to r  a f f e c t in g  the
I

demand fo r  h igh  p ro te in  sp rin g  w heat. While the  demand fo r  f lo u r  i s  the  

l a r g e s t  de term in an t o f  th e  demand fo r  h igh  p ro te in  sp rin g  w heat, the  o th e r 

f a c to r s  in c lu d ed  in  th e  in v e s t ig a t io n  add to  the  co n stan t f lu c tu a t io n  in  

demand and wheat p r ic e s .

When buyers from o th e r m arket a reas  e n te r  the  sp rin g  wheat m arket 

th ey  p rov ide  an a l te r n a t iv e  use f o r  h igh  p ro te in  sp rin g  w heat. When 

buyers from the  sp rin g  wheat a re a s  go in to  o th e r  m arkets to  purchase wheat 

th ey  c re a te  a s u b s t i tu te  fo r  h ig h  p ro te in  sp rin g  w heat. The r e s u l t s  o f 

th e se  a c tio n s  i s  to  cause the  demand fo r ' h igh  p ro te in  wheat to  become more 

e l a s t i c  th an  i t  would i f  the  o th e r  m arkets were n o t a v a i la b le .  I t  was 

in d ic a te d  th a t  the  s u b s t i tu t io n  e l a s t i c i t y  between sp rin g  and w in te r  wheat 

i s  r e l a t i v e l y  h igh  and th a t  a g re a t  deal o f s u b s t i tu t io n  does exists-

A cu rso ry  glance a t  th e  r e la t io n s h ip  between D uluth p r ic e s  and the 

q u a n ti ty  o f shipm ents over th e  G reat Lakes seems to  show th a t  th e  Duluth 

p r ic e  i s  g r e a t ly  a f fe c te d  by th e  shipm ents. There i s  a d e f in i te  p o s i t iv e



-9 8 -

r e la t io n s h ip  between th e  two. There i s  a lso  a p o s i t iv e  r e la t io n s h ip  between 

th e  Duluth-M inneap o li s  d i f f e r e n t i a l  and th e  q u a n ti ty  of sh ipm ents. However, 

th e se  r e la t io n s h ip s  do n o t prove to  be s t a t i s t i c a l l y  s ig n i f i c a n t .  There 

a p p a re n tly  a re  o th e r  f a c to r s  which are  p re s e n t and h e lp  p rov ide  the  p o s i t iv e  

r e la t io n s h ip s .

I n  o rd er to  produce th e  re q u ire d  f lo u r s ,  m i l le r s  must r e s o r t  to  b lend ing  

p r o te in s .  The demand fo r  each in d iv id u a l p ro te in  w i l l  depend to  a la rg e  

e x te n t on th e  r e l a t i v e  su p p lie s  o f each p ro te in .  Other f a c to r s  in c lu d e  the  

su p p lie s  o f v a rio u s  p ro te in s  in  the  hard  w in te r  wheat a re a , and th e  r e l a t iv e  

p r ic e  le v e l s  o f the  two m ark e ts . S ix teen  per cen t p ro te in  has a more l im i te d  

use th an  th e  o th e r p ro te in s  and i t s  p r ic e  rem ains r e l a t i v e l y  high every  years 

The demand curve fo r  each p ro te in  w i l l  s h i f t  and change in  e l a s t i c i t y  accord­

in g  to  i t s  r e l a t i v e  supply  and p r ic e .

Every y ear some sp rin g  wheat i s  u sed  as a s u b s t i tu te  f o r  durum wheat in  

th e  making o f sem olina f lo u r .  I n  the  l a s t  two y ears  th e  s u b s t i tu t io n  has 

been v e ry  s u b s ta n t ia l .  The s u b s t i tu t io n  e l a s t i c i t i e s  computed f o r  th e  y ea rs  

1921-195>0 in d ic a te  a s h i f t  in  the  r e la t io n s h ip  toward more s u b s t i tu t io n .

T his s u b s t i tu t io n  w i l l  cause the  demand fo r  h ig h  p ro te in  sp rin g  wheat to  

become more e l a s t i c .  As m entioned, t h i s  s u b s t i tu t io n  ho lds a minor ro le  

in  a l t e r in g  th e  demand curve , b u t under th e  p roper circum stance i t  could 

grow to  co n sid e rab ly  more im portance.

The change in  techno logy  th a t  has taken  p lace  in  the  l a s t  f i f t e e n  y ears  

has caused a d e c lin e  in  th e  p ro te in  c o n ten t o f th e  f lo u r  used  by the  b a k e rs .

The b a k e rs , th e re fo re ,  do n o t need to  purchase as h igh  a p ro te in  f lo u r  

as p re v io u s ly . Thus, th ey  a re  no t w il l in g  to  pay h igh  p r ic e s  fo r  the  h ig h e r
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p ro te in  f lo u r  and w i l l  be more p r ic e  conscious than  b e fo re 6 The demand fo r  

h igh  p ro te in  sp rin g  wheat w i l l  be l e s s  f o r  t h i s  reason* There i s  a lso  

in d ic a t io n  th a t  s o f t  wheat f lo u r  can be t r e a te d  and used  as a S u b s ti tu te  fo r  

h a rd  wheat f lo u r s .  I f  t h i s  i s  t r u e ,  i t  w i l l  tend  to  make th e  demand fo r  

sp r in g  wheat more e l a s t i c  and may cause a drop in  sp rin g  wheat p r ic e s .

Be Conclusions

The d e f in i te  con clu sio n s  th a t  can be drawn from th i s  s tu d y  are  r a th e r  

g en era l in  n a tu re . The demand fo r  h igh  p ro te in  ha rd  re d  sp rin g  wheat i s  a 

fu n c tio n  o f the  demand fo r  f lo u r .  The demand f o r  f lo u r  i s  th e  l a r g e s t  f a c to r  

a f f e c t in g  th e  demand fo r  h igh  p ro te in  sp rin g  wheat* However, the  demand 

f o r  f lo u r  i s  s u b je c t to  many, in f lu e n c e s  th a t  a re  n o t e a s i ly  determ ined .

The o th e r f a c to r s  co n sid ered  in  t h i s  s tu d y  a f f e c t  demand b u t again  the 

r e s u l t  i s  in d e te rm in a n t. T his s tudy  considered  each f a c to r  s e p a ra te ly  in  

o rd e r to  f a c i l i t a t e  th e  a n a ly s is .  B ut, when any conclusion  i s  to  be de riv ed  

from th e se  f a c to r s ,  t h e i r  e f f e c t  on demand must be considered  j o i n t l y .  A 

change in  one f a c to r  has an e f f e c t  on a l l  th e  o th e r f a c to r s .  Since the 

demand f o r  h igh  p ro te in  sp rin g  wheat i s  a r e s u l t  o f m arket c o n d itio n s , i t  

i s  s u b je c t to  th e  e f f e c t s  o f  e x p e c ta tio n s . The b ak ers , m i l le r s ,  e le v a to r  

o p e ra to rs ,  m erchandising  f irm s , and o th e rs  in  the  g ra in  tra d e  a re  a l l  

a ttem p tin g  to  perform  th e i r  p a r t i c u la r  b u s in ess  o p e ra tio n s  in  connection  

w ith  th e  wheat m arke t. Each one a ttem p ts  to  keep h im se lf in  th e  b e s t  pods* 

ib le  p o s i t io n  in  r e l a t i o n  to  th e  m arket. Each has h is  own id e a  o f what i s
I

going to  happen n ex t on th e  m arket. These id e a s  c o l le c t iv e ly  in flu en ce  the  

m arket and may a t  tim es o f f s e t  th e  normal e f f e c t  o f the  f a c to r s  Hientibned8

I - / ,

1H779
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The h y p o th esis  s ta te d  a t  th e  beg inn ing  o f  t h i s  Study a re  in  g en era l 

c o r re c t  w ith  the  ex cep tio n  o f th e  e f f e c t  o f th e  G reat Lakes sh ipp ing  on the  

D uluth p r i c e . S t a t i s t i c a l l y ,  th e re  i s  no ev idence th a t  t h i s  r e la t io n s h ip  

e x i s t s .  The f a c to r s  co n sid e red , o th e r th an  f lo u r  o rd e rs , ten d  to  in c re a se  

th e  e l a s t i c i t y  of demand. However, t h e i r  e f f e c t  f lu c tu a te s  and i s  no t 

r e a d i ly  de term inab le  in  a p re c is e  manner.

I t  must be concluded th en  th a t  th e  demand f o r  high p ro te in  hard  re d  

sp r in g  wheat i s  a fu n c tio n  o f th e  demand f o r  f lo u r  and i s  l a r g e ly  a f fe c te d  

by e x p ec ta tio n s  and c ircu m stan ces . The o th e r f a c to r s  co n sidered  e n te r  the  

p ic tu re  as f a c to r s  a l t e r in g  the  b a s ic  demand curve in  the  manner d esc rib ed  

p re v io u s ly .

C, im p lic a tio n s  o f th e  Study

The purpose o f th i s  s tu d y  i s  to  g ive th e  producer a b e t t e r  un d ers tan d ­

in g  o f the  m arketing  s t ru c tu re  and th e  f a c to r s  behind the  p r ic e  he re c e iv e s  

f o r  h is  h igh  p ro te in  hard  re d  Spring w heat. I t  i s  f e l t  t h a t  t h i s  study  has 

g iven  th e  p roducer a p ic tu re  o f the  u ses  fo r  h is  w heat, what happens to  h is  

wheat when i t  i s  so ld , the  m ajor f a c to r s  behind  th e  p r ic e  he re c e iv e s  fo r  

h is  w heat, and has c o n tr ib u te d  to  a b e t t e r  u n d ers tan d in g  o f the  fu n c tio n in g  

o f the  f lo u r  m il l in g  and bak ing  in d u s t r ie s .  The s tudy  has in d ic a te d  the 

f a c to r s  th a t  c o n tr ib u te  to  th e  demand f o r  h igh  p ro te in  sp rin g  wheat and th e  

g en era l way in  which th ey  a f f e c t  demand. I t  i s  hoped th a t  th e  producer 

w i l l  have a b e t te r  u n d ers tan d in g  o f some o f the  reaso n s why demand and 

p r ic e  f lu c tu a te  So g r e a t ly .  W ith th e se  id e a s  in  mind, the  p roducer can 

app ly  them to  h is  s p e c i f ic  o p e ra tio n  in  o rd e r to  m arket h is  p roduct b e t t e r
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and o b ta in  th e  b e s t  p o s s ib le  p r ic e .

D. A reas fo r  PXirther Study

Any a n a ly s is  o f  m arket demand i s  a tremendoiis u n d e rta k in g . Market 

demand iS  h ig h ly  v a r ia b le  and su b je c t to  a l l  k in d s  of ta n g ib le  and in ta n ­

g ib le- in f lu e n c e s . I t  i s  f e l t  t h a t  f u r th e r  s tu d y  on a l l  phases o f  th e  de­

mand f a c to r s  would be rew ard ing . S ince the  demand fo r  h igh  p ro te in  sp rin g  

w heat i s  l a r g e ly  determ ined  by th e  demand fo r  f lo u r ,  i t  would be w ise to  

analyze f lo u r  demands A lso , i t  would be h e lp fu l to  have a m u ltip le  c o r re la ­

t io n  o f s e v e ra l o f  th e  f a c to r s  co n sidered  in  t h i s  s tudy .
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A P P E N D I X
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TABLE I

Wheat F lour P roduction  a t  P r in c ip a l C enters in  the  UeS. a /

Year M inneapolis B uffalo

1923 13,278,063 26,216,130
1922 • 14,386,966 24,082,428
1921 13,718,211 24,843,764
1920 13 ,367 ,010 23, 068,889
I9h9 13,066,217 26,383,307
19bB 13,844,079 26,817,326
\9 h l 18 ,699,226 27,634,470
1946 16,431,801 23,988,030
1942 16,449,807 26,341,479
1944 14,783,289 24,849,936
1943 14 ,436 ,820 23,990,362
1942 11 ,693 ,132 20,408,663
1941 11 ,019,724 19,923,137 '
1940 10 ,273 ,424 19,214,331 ■
1939 10 , 896,210 19,969,113
1938 12 ,438 ,272 194992,822
1937 11,132,244 20,093,242
1936 12,647,227 20,433,637
1932 13,006,872 18 ,884 ,796

a /  N orthw estern  M ille r  Almanack. 195k, p . 30, M ille r  P u b lish in g  
C o., M inneapo lis , M innesota.



TABLE i l

U. S. Wheat F lo u r Consumption, 1935-52 a /  

Wheat F lo u r—C iv il ia n  Consumption, U. S. 1935-52

Consumption year beginnings
January Ju ly

Commercially Commercially and Commercially Commercially and
produced non-com m ercially produced non- commer d a i l y

produced produced
T o ta l Per T o ta l Per T o ta l Per T o ta l Per

Year 1 ,000 c a p ita 1 ,000 c a p ita 1 ,000 c a p ita 1 ,000 c a p ita
sacks l b . sacks l b . sacks l b . sacks l b .

1935 194,007 150.4 200,795 155.7 197,026 152.1 203,970 157.5
1936 202,68? 156.2 209,104 ' 161.1 200,322 153.7 206,212 158.3
1937 198,509 152 .0 204,292 156 ,4 198,716 i 5 i . 5 204,392 155.8
1938 201,716 153.3 207,481 157.7 202,968 153.5 206,822 158.0
1939 201,755 152.1 207,081 156.1 201,686 151.3 206,444 154.9
19W 199,939 149,2 204,539 152.6 202,616 i 5 i . 3 207,058 154.6
191a 200,677 150.1 204,834 153.2 195,212 i4 5 .6 199,084 148.5
19U2 202,365 151.8 205,859 154.4 207,436 157.6 210,552 160.0
I 9h3 207,254 158.7 210,033 160.8 200,136 153.2 202,758 155.3
I 9 hh 188,656 144.8 191,038 146.6 196,100 150.3 198,422 152.0
I9k5 205,190 156.8 207,310 158 .4 201,540 147.9 203,458 149.3
19I16 214,899 153.2 216,687 154,4 205,457 ' 143.8 207,115 144.9
1914-7 1 9 6 ,751 136.1 198,443 137.2 203,675 139 .4 205,401 i4o„6
1918 198,467 134.8 200,076 135.9 200,050 134.8 201,542 135.8
1 9 h 9 198,835 132.9 200,206 133,8 202,175 133.8 203,425 134.6
1950 201,003 132.0 202,240 132.8 201,035 131.6 202,259 132 .4
1951 200,608 130.9 201,791 131.7 200,646 130 .0 201,788 130 .7
1952 201,656 129.7 202,783 130 .4 199,894 127.2 201,012 128.0

a /  The M ille r  P u b lish in g  Company, N orthw estern  M ille r  Almanack, M inneapolis, 
I 95I1.5" p . 7it...
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Table I I I

Durum Wheats U n ite d  S ta te s  supply  and d is tr ib u tio n ^ , m arketing 
■ y e a rs  1933-53 ( in c lu d e s  bo th  amber and 

re d  durum w heat) a /

Y ear
beg in ­
n ing
J u ly

C arry­
over 

J u ly  I

Pro­
duction

Im ports
I /

T o ta l
supply

Used 
f o r  

seed  _

M illed
. 2 /

G rain 
• only  
ex p o rts

_ I /  ■

Other
uses

3 /

T otal
d isap ­

p ea r­
ance

1 ,000 1 ,000 1 ,000 1 ,000 1 ,000 1 ,000 1,000 1 ,000 1 ,000
bn. bu„ bu. bu. bu. bu. bu. bu. W

1933 16,2*77 17,622 . —— — 34^099 2,684 13,196 MMM 9,598 25,478
1931 8,621 6,794 5,905 21,320 3 ,556 12,248 M MM 457 16,261
1935 5,059 24, 62*1 3,810 33,510 5,202 15,723 5 ,8 i6 26,741
1936 6,769 8,871 9,293 24,933 4,687 12,052 4,761 21,500
1937 3,2*33 28,688 50 32,171 5,538 13,630 7,786 26,954
1938 5,217 2*1,201 46,418 4,6o8 14,821 1,765 7,222 28,416
1939 18,002 33,01*4 5l,'o46 4,951 15,423 51o 10,946 31,830
192*0 19,216 32,942 Me* M 52,158 3 ,6 i4 16,499 300 6,8o5 27,218
192*1 22*, 92*0 41,403 MMM 66,343 2,998 18,961 l,o 4 9 9,079 32,087
192*2 32*, 256 41,836 469 76,561 2,976 23,880 22,774 49,630
192*3 26,931 34,265 2,867 6 4 ,O63 2,931 20,409 26,432 49,772
192*2* ll*, 291 30,328 4,350 48,969 2,826 26,031 MMM 11,976 40,833
192*5 8,136 33,281 1,537 42,954 .3,482 22,242 12,307 38,031
192*6 4,923 36,308 350 2*1,581 4,162 21,365 921 6,226 32,674
192*7 8,907 44,912 MMM 53,819 4,581 28,179 8,441 2,319 43,520

191*8 10,299 45,829 MM — 56,128 5,265 21,684 2,537 8,606 38,092
192*9 18 ,036 39,503 MMM 57,539

63,120
4,085 21,630 1,125 5,741 32,581

1950 24,958 37,948 214 3 ,6 io 23,337 9,620 2,929 39,496
1951 23,624 35,492 398 59,514 3,218 25,533 14,536 1,213 44,500
1952

1953
15,014

6,842
23,097
13,883

158 38,269 2,997 23,668 3,075 1 ,687 31,427

l /  Im ports a re  based  on Canadian shipm ents to  the  Ut Sa and ex p o rts  on 
in s p e c tio n s  fo r  e x p o rt.

2 /  Q u an tity  o f Durum wheat m ille d  com piled from m ill  r e p o r ts .
3 /  In c lu d es  q u a n ti ty  used  fo r  feed  and c e r e a ls .  Also in c lu d e s  w aste , l o s s ,  

and s t a t i s t i c a l  e r r o r s  o f  e s tim a te s .
a /  A g r ic u ltu ra l  M arketing S e rv ic e , The Wheat S i tu a t io n , U n ited  S ta te s  D epart-, 

ment o f A g ric u ltu re , WS-138, W ashington D. C ., A p ril 26, 19$ks p* 23*
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