
MSU Extension Publication Archive 
 
Archive copy of publication, do not use for current recommendations. Up-to-date 
information about many topics can be obtained from your local Extension office. 
 
 
Long-Run Equilibrium in Tart Cherry Production 
Michigan State University Agricultural Experiment Station 
Technical Bulletin  
Carleton C. Dennis, Agricultural Economics  
Issued    1963 
32   pages 
 
The PDF file was provided courtesy of the Michigan State University Library 
 

Scroll down to view the publication. 
 
 



Technical Bulletin 291 
,/? 

I I . , 

LONG-RUN 
EQUILIBRIUM IN 
TART CHERRY 
PRODUCTION 
By Carleton C. Dennis 

Michigan State University 
Agricultural Experiment Station 
Department of Agricultural Economics 

East lansing, Michigan 

1963 



; 

Table of Contents 

INTRODUCTION 

THEORY 
SUPPLY ... .... ... .... ..... ... ..... .... ..... ... ... ....... ....... .. . 

D EMAND ..... ... .. ..... ........ .... .. . . 

PROJECTIONS 
Ass umpti ons 

Model I 

Model II 

Model III 

Model IV 

Lo ng run eq uilibrium 

Effect of chang ing percent of U nited States crop of tart 

cherri es supp lied by M ichigan 

Effect of popu lation estim ate 

Effect of in creased exports of ta rt cherries 

Model V Effect of non-bearing to bearing tree ratio 

Mod el VI E ffect of estim ated produ ction per tree 

SUMMARY AND CONCLUSIONS ....... .. ....... ...... . ..... ... ... ............ .... .... .. . . 

List of Tables 

Table 1 - Price ind ex -q ua ntity observations used in Michigan tart cherry su pply 
response an a lysis . ......... ... ....... . ...... ..... .. .. ...... . 

Tab le 2 - 1956-60 average price a nd average ind ex of price for selected M ichigan fruits 

Table 3 - Price and quantity observat io ns used in tart cherry dema nd a na lys is 

Appendix Table 1 - Census esti mates of non-bearing fruit t rees in iVlichigan 

Appendix Tab le 2 - Prices receivecl fo r Michigan tree fruits, 1925-1960 

Appendix Table 3 - Incl exes of pr ices received by Michigan farlllers for certain fruits 

Ap pendi x Tabl e 4 - Ind exes of prices of tart cherr ies, competing fruits, a nd tart 
cherries rela ti ve to co mp eting fruits .. .. ....... ...... ..... .. .................... .. ... .............. ... . 

List of Figures 
FI/~llre 

1-

2 . 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

1l. 

12 . 

Eq uilibrium price determination 

Long-run a nd short-rull suppl y curves ............... . 

Estimati o ll of futur e production with present price given 

Es tima ti on of future price fr o m present price 

E ffect of relative tart cherry price o n number of non-bearing tart cherry trees 
in .iVl ichigan ... 

Effect of tart cherry pr ice o n future production of tart cherr ies in Michigan 

Tart cherry long-ru n eq uilib riu m price a nd effect of present price o n future 
production and pr ice .. .... ...... ..... .. ..... ....... ... .......... ......... .. ..... ..... . 

E ffect of cha nges in es tim ates o f Michigan's share of U.S. tart cherry crop 
o n ( 1) lo ng-run eq uilibrium price and (2) future price effect of present price 

Effect of cha nges in estim ated 1980 popul a tion o n (1) ta r t cherry long- run 
eq uilibrium price estim ates and (2) fu ture price effect o f present price ........... ... ....... . 

Effect of increased tart cherry expo rts o n ( 1 ) long-run eq uilibrium prices 
a nd (2) future pr ice effect of present pri ce 

E ffect of changes in estimated non-bear ing tree ratio on (1) tart cherry long-run 
eq u ilibrium price est im ate and (2) future price effect of present price .. .. .............. ..... .. . 

E ffect o f cha nges in esti mated productio n per tree on ( 1 ) ta rt cherry long-run 
eq uilib ri um estimate a nd (2) fu ture pr ice effect of present price ............ ... ... . 

Page 

3 

3 
7 

13 
16 
16 
17 

20 

22 

23 
24 
25 

27 

Page 

10 

13 

15 

29 

30 

31 

32 

Page 

4 

5 

6 

6 

10 

18 

19 

21 

22 

24 

25 

26 

Long-Run : 
Tart Cher: 

By CARLl 

Inti 

ACONSIDERABLE AMOUr 
~ run tart cherry price analy 

to the long-run price and prodw 

has been made to partially fill tha 

Motivation for the study wa: 

hensive study of the tart cherr: 

production and processing costs 

interregional competition. SecOl 

of farm products in having surp 

years raised the question of wh 
industry. While contributing to 

of this analysis is to investigat 

in a given period on production 2 

This is an attempt to analY2 

Michigan producers of tart che 

is not an essay on price detenT 

determination, as it applies to t 
understanding why certain proce( 

The prices producers receive f 
extent their profit or loss on thi 

in turn affects their decisions to 

larger quantity of tart cherries ir 
future will then have an effect on t 

The equilibrium price of a pI 

forth exactly the quantity dema 

in Fig. 1. 

The supply curve slopes up' 
suppliers will be willing to suppl 

on the other hand, slopes downw 

the quantities that consumers a 



Long-Run Equilibrium in 

Tart Cherry Production 

By CARLETON C. DENNIS 

Introduction 

ACONSIDERABLE AMOUNT of research has been devoted to short

~run tart cherry price analysis. Little or no thought has been given 

to the long-run price and production effects of present prices. This study 

has been made to partially fill that gap .. 

Motivation for the study was twofold. First, it is part of a compre

hensive study of the tart cherry industry which will include studies of 

production and processing costs in major producing areas, pricing, and 

interregional competition. Secondly, the experience of some producers 
of farm products in having surpluses as a result of high prices in earlier 

years raised the question of whether this might occur in the tart cherry 

industry. While contributing to the ilH.lustry study, the specific objective 

of this analysis is to investigate the effect of farm price of tart cherries 

in a given period on production and price in a future period. 

Theory 

This is an attempt to analyze the effect of present prices received by 

Michigan producers of tart cherries on future production and prices. It 

is not an essay on price determination. Yet, a short discussion of price 

determination, as it applies to the analysis presented here, may help in 

understanding why certain procedures are followed. 

The prices producers receive for their tart cherries determine to a large 

extent their profit or loss on this product. The amount of profit or loss 

in turn affects their decisions to attempt to produce less, the same, or a 

larger quantity of tart cherries in the future. The amount produced in the 

future will then have an effect on the price received at that time. 

The eqUilibrium price of a product is said to be the price which calls 

forth exactly the quantity demanded at that price. It is diagrammed as 

in Fig. 1. 

The supply curve slopes upward indicating that as price increases, 

suppliers will be willing to supply a greater quantity. The demand curve, 

on the other hand, slopes downward which means that as price increases, 

the quantities that consumers are willing to purchase become smaller. 
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Fig. 1. Equilibrium price determination. 

Equilibrium occurs at the pOint where the supply and demand curves 

intersect and results in a quantity of "q" and a price of "p." 

This simple diagram assumes that sufficient time is given for action 

on decisions to produce or consume. Food consumption decisions are 

made in the relatively short run although tastes and preferences built 

up over time may change or influence future consumption decisions . This 

is considered to be "built into" a demand flll1ction. 

Supply decisions, especially those involving agricultural production, 
are not primarily short-run decisions. That is, the decision to offer a 

certain quantity of product at a future date is made on the basis of 

expected future price which in many cases may be present price, but 

actual present production seldom results from present price. Diagram

matically, there are two very different supply functions involved, one a 

short-run function relating present price and quantity and the other a 

long-run function relating price and the quantity offered after time is 

allowed to make adjustments to that price. These are shown in Fig. 2. 

In Fig. 2, SIr and Ssr are long-run and short-run supply functions, 
respectively. The short-run function is drawn vertically, ~ndicating that 

after the supply is produced it will be sold regardless of price received. 

Less slope - possibly no slope - would be given this fllllction at a very 
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Quantity 

Fig. 2. Long-run and short-run supply curves. 

low price, especially if selling costs were not covered. The long-run func

tion is drawn with a gradual upward slope indicating that quantity of

fered will change greatly after time is given to adjust production to price 

expectation. 
This study assumes that farmers base present production decisions on 

present prices. Since present production decisions result in production 

only at a future time, by allowing an appropriate time lag for the pro

duction process, the price received at the present time and quantity pro

duced at a future time will be a point on the long-run supply curve. Thus, 

using a series of prices received and quantities produced, with appro

priate time lags as price-quantity observations, enables estimation of the 

long-run supply function. 
If the long-run supply function is determined in this manner and it 

is assumed that present price and future production are a point on this 

function, it becomes possible to estimate production in a future time 
period that will result from price in a previous time period. That is , in 

Fig. 3, if present price is p', future production can be estimated as q'. 
Having an estimate of quantity to be produced in the future period 

and an estimate of future demand enables judgment as to the general 
level of prices that should be expected to result. Stated in another way, it 
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Fig. 3. Estimation of future production with present price given. 

becomes possible to estimate the effect of present price on future price, 
as shown in Fig. 4. 

Q) 

o .;: 
Q 

ql 

A B 

ql 

Quantity Quantity 

Fig. 4. Estimation of future price from present price. 
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In this figure, p' and q' are as in Fig. 3. In panel A of this figure, 

future short-run demand is shown with long-run supply . This, of course, 

is not proper. However, if the supply in the future period is considered 

to be the short-run supply of that period, and the premise that all that is 

produced will be sold is accepted, price determination will be as in panel 

B of Fig. 4. Extending this across through panel A of Fig. 4 demon

strates that the resulting price, p" , can be read directly from panel A. 

This is done by using present price, p', moving horizontally to the long

run supply function, moving vertically to the demand function and again 

horizontally to tbe price axis where future price can be read as p". 

Supply 

The lag between the production decision and actual production is dif

ficult to measure in nearly any type of agricultural production. It is 

perhaps most obvious when annual crops are involved, somewhat less 

obvious for crops having longer production periods, more difficult with 

livestock, and probably most difficult with tree fruits. 

To arrive at the decision to produce, the potential producer must first 

react to the present price and future price expectation. Then, there is a 

waiting period of several years before any fruit is received from the 
trees planted and an additional period before the trees reach full pro

duction. Production then occurs for many years. Thus, production deci

sions have an impact on actual production only after several years have 

elapsed and then continue to affect production many years beyond. For 

tart cherries this time lag is estimated at approximately from seven to 

thirty years. Annual tart cherry production is very unstable reflecting 

physiological and natural variables which influence yield. The combina

tion of a long production cycle and variable annual p.roduction from 

the same trees makes estimation of planned tart cherry production ex

ceptionally difficult. 

An alternative to consideration of planned production of fruit in a 

given year is to consider the planned number of trees in a given period 

and convert this to fruit production. This cuts the time lag between the 

production decision and measurement of results conSiderably and is the 

method of the present study. 

The number of non-bearing tart cherry trees in Michigan is available 

from the census for 1940, 1950, 1955 and 1960. In addition, a reason

able estimate is available for 1935 since the census combines sweet and 



, 

8 

tart cherries and sweet cherries were a minor fruit in Michigan at that 

time. The average of 1940 and 1950 non-bearing tree numbers is used 

as the 1945 estimate. This is a total of six observations. 

The non-bearing trees in any given year were planted over a period 

of several years so are the result of plans made over several years. The 

number of trees planted in these years would seem to depend largely on 

the farm price of tart cherries, the farm prices of other fruits that might 

be produced in place of tart cherries, and the cost of production. As will 

be seen in the following analysis, the prices of tart cherries and other 

Michigan fruits can explain a large part of the variation in non-bearing 

tart cherry tree numbers. While costs of production undoubtedly influence 

the quantity of tart cherry production, use of an index of costs to deflate 

prices received does not improve the analysis but does complicate use 
of the estimating equation. Production costs, therefore, are omitted from 
this report. 

This omission is equivalent to making assumptions that ( 1) changing 

production costs affect production of tart cherries in the same manner 

as other fruits and (2) changes in fruit production are between kinds of 

fruit and not in total acres of fruit. These assumptions seem to be ac

ceptable on the basis of statistical results obtained. 

The farm prices of tart cherries and other Michigan fruits can be 

obtained from Michigan Agricultural Statistics 1 and are reproduced in 

Appendix Table 2. 

Comparison of prices received for various fruits and later combination 

into an index of prices received for competing fruits requires that they 

be placed on a similar basis. This is accomplished by expressing all 

fruit prices as percentages of the average price for the years of 1925-60. 

These are given in Appendix Table 3. 

Whether a producer sets tart cherry or other fruit trees would be ex

pected to depend on the price of tart cherries relative to the prices of 

other fruits. The question immediately arises as to what fruits to con

sider and how to consider several at the same time. It is logical that all 

tree fruits important in Michigan-sweet cherries, apples, peaches, plums, 

and pears-should be included. Since, as will become evident, very few 

price-quantity observations are available, a multiple regression with 

ll\[i Ch. Department of Agr iculture, Mid lip, (li/ Ag riCIIllllmL ,)'la/isLics, Lan sing, l\l ichigan ( annual 
pub lication ). 
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11 years. Because of the inabili 
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Of the several alternatives tr 
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year were included. That is , the ; 
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T = -1 ,134,075 + 19,049.2 

T = number of non 
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L 
index 

1/ 7 -
index 
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n-2 
R2 = .8481 

S = 139,870 

2 Wcks, D . j. , H. P. Larsen, and E. C. Wh, 
Ta ble 2 , Fact Sh eet for Agriculture, Cooperatil 
ary, 196 1. 
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several independent variables would involve a critical loss in degrees of 
freedom. The problem is partially avoided by weighting their prices in 

an index in proportion to their non-bearing tree numbers (Appendix 

Table 1) in the nearest census year. For instance, weighting for the years 

1938-42 is based on 1940 tree numbers . The index of tart cherry price 

is then divided by the index of "competing" fruit prices to obtain a num

ber which represents the relationship of tart cherry to other fruit prices. 

This index is given in Appendix Table 4 . 
The number of non-bearing trees at any given time is determined by 

the number planted in recent years, the number of these that survive, 

and the length of time required to bring a tree into production. Deter

mination of non-bearing tree numbers is complicated by the lack of 
definition as to the line between "bearing" and "non-bearing" trees. Ricks, 

Larson, and Wheeler2 estimate that some production will be realized from 

a tart cherry tree in 3 years and full production will be accomplished in 

11 years . Because of the inability to classify partially bearing but im

mature trees definitely as bearing or non-bearing, it is very difficult to 

determine which years' prices to include in the analysis. 
Of the several alternatives tried, best results were obtained in this 

analysis when prices for the years from two to eight prior to the census 

year were included. That is, the average of the tart cherry relative price 

index (Appendix Table 4) for the years n-2 to n-8 was used to represent 

the price which influenced producers to plant the non-bearing sour cherry 

trees of a particular census year. Price-quantity observations thus ob

tained are given in Table 1. The following result was obtained from a 

regression of these tree number- pr i('p index observations. 

T = -1,134,075 + 19,049 .23 I (A) 

T = number of non-bearing tart cherry trees in Michigan 

n-8 
~ index of farm price of tart cherries 

I 1/ 7 L..-J index of farm prices of other fruits 

n-2 

R2 = .8481 

S 139,870 

2H.i cks, D . .I. , l{ . P. Larsen , and It C. Wh eel er . / ll jJIIls ({lid Relative l'ic/ds J()/" }' () lIl1g Orc/wrds. 

Table 2 , Fact Sheet I"o r Ag ri culture, Cooperativ e I ~ xtells i on Service, [\1 ichig an State Un ivers ity , .Iallu-

ary, 1961. 
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The future number of non-bearing tart cherry trees expected to result 

from given indexes of relative tart cherry price can be estimated from 

the above eq ua tion or its graphic representation in Fig . 5. 

Index(o) 

120 

110 

10 0 

90 

80 

70 

2 4 6 8 10 12 

Numbe r (100,000) 

Fig. 5. Effect of relative tart cherry price on number of non -bearing tart cherry trees in 
Michigan. 

(a) Index of farm price of tart cherries relativ e to o ther tree fr u its (average o f n-2 to n - 8). 

TABLE 1 - Price index-quantity observations used in Michigan tart cherry supply 
response analysis 

Non-bearing Tart cherry (a ) 
Year tart cherry trees relativ e p rice ind ex 

1935 445,467 90.94 

1940 289,889 73 .24 

1945 598,223 90. 5 1 

1950 906, 556 114.49 

1955 1, 173 ,336 11 2.96 

1960 772 ,9 15 94.83 

( a ) Averag e o f yea rs 11 -2 to n-8(Append ix T a ble 4) . 

H owever , production in pounds, not non-bearing tree numbers, is the 

matter of primary interest so appropriate adjustments must be made. Of 

course, today 's non-bearing trees are tomorrow 's bearing trees but "when 

does tomorrow arrive" and "how long will it be here" are very difficult 

questions. Six years seems to 1:: 
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ment of Agriculture estimates ani 

most appropriate in this analysi: 
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On the basis of these estimat( 

tree ratio and (2) production of L 

ing tree, equation ( A) can be ad~ 

tion of tart cherries. This yields th 

QS = 209 .7721 + 3.52357 1 

QS = future annual produc 
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n-8 

L:
index of fe 

I 1/ 7 
index of fe 

n-2 

3Michigan D epartm ent of Agr iculture est 
nOll -bearing and 7 year o ld trees counted as 1: 
pr ices fo r years n-2 to n-8. Census tree caul 
fa ll o f the prev io us year so the price in n- l 
wo u lei be ex pected to be the mos t recent one 
the la s t 2 years exert substanti a l influence 
Hu ence plantings in n-6. Those planted in n-6 
co unt in year n co nsists of trees planted in I 

n-2 thro ug h n-8 influ enced th ose pl a ntings . 
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questions. Six years seems to be an acceptable age as a dividing line 

between non-bearing and bearing trees on the basis of Michigan Depart

ment of Agriculture estimates and the price and planting time lag found 

most appropriate in this analysis. 3 A tart cherry tree lifetime of 30 years 

is generally accepted as reasonable. Some will produce beyond the thir

tieth year but also some will be removed considerably before the thirtieth 

year. On this basis, a constant number of non-bearing trees should even

tually result in four times as many bearing as non-bearing trees. Figure 5 

can therefore be converted to show bearing trees in a future period by 

multiplying by four the numbers of non-bearing trees on the horizontal 

axis. 
But bearing tree numbers are not the final figure desired. Production 

is needed. Bearing tree nUlnbers can be changed to expected production, 

though, by multiplying bearing tree numbers by expected production 

per tree. In the 1951-60 decade, production per tree in Michigan aver

aged 46.243 pounds per tree. In more recent periods, the average has 

been slightly lower. However, there seems to be no logical reason to 

expect production per tree to decrease in the long run so the average 

of this decade is accepted as a long-run expectation. 

On the basis of these estimates; (1) a 1 to 4 non-bearing to bearing 

tree ratio and (2) production of 46.243 pounds of tart cherries per bear

ing tree, equation (A) can be adjusted to estimate future annual produc

tion of tart cherries. This yields the following equation: 

QS = 209.7721 + 3.52357 I 

QS = future annual production of tart cherries in million 

pounds 

11-8 

I 1/7 L 
index of farm price of tart cherries 

index of farm prices of other fruits 
n-2 

(B) 

3Michigan Department of Agricu lture estimates are on the basis of 6 year old trees counted as 
non-bearing and 7 year o ld trees counted as bearing. In this study, best results were obtained using 
pr ices for years n-2 to n-8. Census tree counts are taken in the early spring of the census year or 
fall of the previous year so the price in n-l has not substantially affected plantings. Prices in n-2 
would be expected to be the most recent o nes affecting the tree COUIlt. It seems likely that prices of 
the last 2 years exert substantial influence on plantings. That is, prices in years n-7 a nd n-8 in
fluence plantings in n-6. Those planted in n-6 are 6 years old in year n. Thus, the non-bearing tree 
COUllt in year n consists of trees planted in n-l through n-6, a period of 6 years and the prices of 
n-2 through n-8 influ enced those plantings. 
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If the prices of competing fruits are at their 1925-60 averages, i.e., 

the price index of competing fruits is at 100, the effect of tart cherry price 

on future tart cherry production can be estimated directly from the tart 

cherry price index . This, however, is seldom the case. Consider, for ex

ample, the 1954-60 period- the period determining non-bearing tart 

cherry tree numbers in 1962. The average index of tart cherry price in 

this period was 119.01 and the average of the annual weighted indexes 

of competing fruit prices was 125 .65. If the competing fruit price index 

were 100 in each of these years, the number of non-bearing tart cherry 

trees in Michigan could be estimated from equation (A) or Fig. 5 using 

only the tart cherry index of 119.01. However, the index of competing 

fruit prices differed considerably from 100 so it is necessary to use the 

average relative tart cherry price index (tart cherry index divided by 

competing fruit price index). This index is given in Appendix Table 2 

and averages 94.80 for 1954-60. Using this index, equation (A) and 

Fig. 5 give estimates of about 626,000 non-bearing tart cherry trees in 

Michigal1 in 1962. Equation (B), using the same index number, indicates 

that if the price relationships of this period continued indefinitely, average 

annual production would be approximately 116 million pounds. 

Therefore, to use equations (A) and (B) and Fig. 5, it is necessary to 

have the price indexes of tart cherries and competing fruits . To estimate 

the effect of a given tart cherry price on plantings and future production 

it is necessary to first estimate a price level for competing fruits. In the 

absence of contrary information, a logical assumption seems to be that 

relative prices of these fruits will remain approximately at the level of 

recent years. 'fable 2 gives the average price and average price index 

for selected Michigan fruits for the most recent 5-year period available 

at the time of writing. 

From Table 2 it can be seen that all of the important Michigan tree 

fruits had above average prices (indexes of more than 100) in the 1956-60 

period.4 T'he tart cherry index of 113 .2 indicates that the average of 

annual tart cherry prices in the years 1956-60 "vas 13 .2 percent greater 

than the average of annual tart cherry prices in 1925-60. However, of 

4When these pri ces are deflated by th e ind,'x of prices farillcrs pay for proclu ction itellls , only 
plulll s, a cOlllparativelv minor fruit , ha\ 'e above average pri ces for the 1Y56-(jO period. 1\11 others 
are con sidcrabh' helc)\\' a\'er,lge and the weighted <L\'e ragc price ind ex fur the 5 cO lllpeting fruit s is 
onl v 84.9. The tart cherry c1eIlated price ind ex is onh' 79 .7. 

TABLE 2 - 1956-60 average price I 

gan fruits 

Fruit 

Apple 

Peach 

Pear 

Plulll 

Swee t cherry 

Above 5 fruits (we ighted average) 

Tart che l' r' y 

( a ) Source of anllual prices: I\nnllal 
partmellt or Agriculture, Lan Sing, ,\1 ichi ga 

( b) lherage of annual ind ex . 1925-60 

(c) l\ vcrage of allnual ind exes Obi a 
number o f non-bearing trees in the ncares t c( 

the fruits competing for produ 

tart cherry prices relative to tl 
Assuming prices of this re 

which the current tart cherry pl 

of 123.1 percent of the 1925-6C 

the vertical scale of Fig. 5. Th 

numbers to current prices of ta 

In like manner, the independ 

changed to tart cherry price [ 

equation results from this adjust 

QS = -209.7721 + 2.24 

P = current price per ton 
QS = future annual produ, 

Figure 6 is constructed from 

zontal scales converted from Fi) 

[ 

ApprOXimately 95 percent 0 : 

Thus, the demand for tart cherr 

from the demand faced by prOCf 

would be expected to be influen, 

population, income and COnsUl 
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TABLE 2 - 1956-60 average price and average index of price for selected M ichi

gan fruits 

Fruit Price (a ) Price index Ib ) 

Apple 1.73/bu. 129.3 

Peach 1 95/ bu . 112.7 

Pear ... 1 66/ bu. 122.5 

Plum I02.64/ lon 146 .7 

Sweet cherry 242.00/lon 128.5 

Above 5 fru its (we ig hted overage) (c) 123. 1 

TorI cherry 144.60/ lan 11 3.2 

( a ) So urce of allnual pri ces: I\nnual iss u es o r l ~fi(, /lIi.!;r11l Jlp;ric/I/I II}({ ! Sial/slies, J\I ichi gan D e

partm ent o r Ag ricultu re, Lan s in g, i\fi chi g an. 

( b ) A\'e rageorannu a l ind ex. 1925- 60 = 100. 

(c) ,\ verag e o r annual ind exes o btained by weig htin g individual frllit pri ce ind exes by th e 

number o r no n-bearing trees in th e neares t census year. 

the fruits competing for production only peach prices were lower than 

tart cherry prices relative to their prices in the longer period. 
Assuming prices of this recent 5-year period represent prices with 

which the current tart cherry price must be compared, a tart cherry price 

of 123.1 percent of the 1925-60 average- $157.22 - will equal 100 on 

the vertical scale of Fig. 5. The scale can then be converted from index 

numbers to current prices of tart cherries in the ratio of 157.22 to 100. 

In like manner, the independent variable (I) of equation (B) can be 

changed to tart cherry price by adjusting the coefficient. The follOWing 

equation results from this adjustment: 

QS = -209.7721 + 2.24117P (C) 

P = current price per ton of tart cherries 
QS = future annual production of ta rt cherries in million pounds 

Figure 6 is constructed from this equation with the vertical and hori

zontal scales conv erted from Fig. 5 as explained above. 

Demand 

Approximately 95 percent of the U .S. tart cherry crop is processed. 

Thus, the demand for tart cherries at the farm level is essentially derived 

from the demand faced by processors. The demand at the processor level 

would be expected to be influenced by the supply of competing products, 

population, income and consumer preferences. Extensive study of tart 
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cherry demand,5 however, has been unable to isolate the effect of indi

vidual demand determinants but good correlations have been obtained 

using only price and per capita quantity or price, per capita quantity 

and time. The demand for tart cherry processed products is found to 

have decreased over time when the 1947-60 period is analyzed. \Vhen 

only the 1955-60 period is studied, the time coefficient is found to be 

negative but not statistically diflerent from zero at the 5 percent level. It 

seems apparent that we have had a decreasing demand for tart cherry 

products in the post Wodd War II period but that the decline is being 

arrested. 

The quantity figure to be used in each annual price-quantity obser

vation is open to some debate. Three possibilities are readily apparent. 

The first is the production of the year in question, the second is the total 

supply available - production plus carry-in from the previous year's 

crop - and the third is the actual disappearance - production plus carry-in 

minus carry-out. The first of these is discarded because it fails to consider 

the very important effect of size of carry-in on the willingness of proces

sors to actively seek supplies. The second is not used here because omis

sion of carry-out would result in an upward bias of available supply. The 

third alternative is accepted because it correlates prices received with actual 

disappearance. In the long run, total production equals total disappear

ance. Therefore, in anticipation of the use of the demand function with 

long-run supply functions to estimate price, it is necessary that supply 

as used in the demand analysis be in terms of total disappearance. 

Table 3 gives the price received by Michigan farmers for tart cherries 

and the U.S. per capita disappearance of tart cherries for the 1955 to 

1960 period. A regression of these price-quantity observations gives the 

following results. 

P = 193.1250 - 52.6834q (D) 

where P Michigan tart cherry price in dollars per ton (1947 -49 

price level) 

q = U.S. per capita disappearance of tan cherries 
R2 = .8404 

S = 5 .7475 

5 Sec Oldenstadt, Dennis L., "Economic Relationships in Red C herry Marketil1t; , 1947-60," De
partment of Agricultural Eco nom ics, Michigan State University , East Lansing, Ag. Econ. ;l1 imeo

graph No. 831 , .Jun e, 1961. 
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Equation (D) then becomes 

P = 193.12495 - .2084~ 

P Michigan ta: 

price level ) 
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TABLE 3 - Price and quantity obsel 

Year Price (de 

1955 

1956 

1957 

1958 

1959 

1960 

(a) Actual price as repo rted in M ic/lig( 
culture, Jul y, 1961 , defl ated by Consum er I'r 

(b) Produ ction plus carryi ll millU S car 

Helaliolls/ujJs ill Red C!terry Ma rketillg, 19 
gan State University , Illimeographed report r 

The second conversion in th 

of demand for Michigan tart ( 

Michigan produces 60 percent . 

in quantity supplied or demand, 

6ThiS is the average of estimates II and 

.lIme! 0/ tile Uilita! Slates, 1961, Table No. 
D.C. 

7 Q uantity is exp ressed in per capita term s 

The quantity coeffici ent is adju sted accordi 

by diViding th e quantity coeffic ient of equClti, 
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This is the basic demand equation of the study. Except when otherwise 

stated, it will be assumed that the demand for tart cherries, at the farm 

level, will be the same in a future period as in this recent period. 

To be useful, equation (D) must be converted to demand for cherries 

in a future period. Since present prices influence plantings which will be 

at peak production in 1980, demand is estimated for that year. U .S. 

population in 1980 is estimated at 252,695,000. 6 

Equation (D) then becomes 

P = 193.12495 - .20849Qd (E) 

P Michigan tart cherry price in dollars per ton ( 1947 -49 

price level) 

total U.S. production of tart cherries in million pounds 7 

TABLE 3 - Price and quantity observations used In tart cherry demand analysis 

Year Price (dollars/ ton) (a ) Per capita quantity (b) 

1955 105 .68 1.75 

1956 128.23 1.30 

1957 109.82 1.62 

1958 13 1.98 1.1 9 

1959 100.32 1.59 

1960 12 1.74 1.30 

( a) Actual price a s repo rted in il/idll~!{all Ag riwiluml S/olislics,\ I ich igan Departm ent o f J\ g ri 
culture, Jul y, 1961 , defl a ted by Co nsum er Price Ind ex ( 1947-49 = 1(0 ). 

(b) Production p lu s carry in minu s ca rry o uL Obtaill ed fr om Oldenstadt, Denni s L , 1~'c()iI()1Jl ic 
Rdali(JIls lllj) s ill Red Cltel'lY ,Ha rke!illg, 19-17-1960. D epartm ent o r Agr icultural Econom ics , .\lichi 
gan State U ni vers ity, mim eograph ed report i\'o . 83 1. 

The second conversion in the demand function is to state it in terms 

of demand for Michigan tart cherries. This is done by assuming that 

Michigan produces 60 percent of the U.S. supply, i.e. , that any change 

in quantity supplied or demanded will be divided between Michigan and 

6T h is is th e aver age or estim ates II and III g iven in U .S. Bureau o f th e Cen sus, Sialislicol , lb
s/rad 1)/ tlte Uilited Sl(lte.l~ 1961, Tabl e No . 3, p. 6 , U.S, Government Printing Office, Washin g ton , 
D.C. 

7(~uan tity is expressed in per capita terIli S in equation ( D ) a nd a s to tal qu a ntity in eq uation (E ). 
The quantity coefficient is adju s ted accord ing ly to cO lilpensate for this change, It is acco illpli shed 

by c1i\' icling th e quantity coeffi cient o f eq uati o n ( ]) ) by 252,695,000 , th e estimatecl 1980 population. 
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all other producers in the ratio of 60/40. Equation (E) then becomes8 

P = 193.12495 - .347 48<t (F) 

P = Michigan tart cherry price in dollars per ton (1947-49 

price level) 

Qd = Michigan production of tart cherries in million pounds 

The last conversion is to state the price in terms of the present price 

level and consists of multiplication by the Consumer Price Index which 

was estimated at 128 on January 1, 1962. Equation (F) then becomes 

P = 247.20 - .44477Qd (G) 

P = Michigan tart cherry price in dollars per ton (1962 

price level) 

Qd = Michigan production of tart cherries in million pounds 

Projections 

The remaining task is to estimate the price that would be expected to 

result in a future period from various prices received by farmers in the 

present period. Where a statement is made that a given price today is 
expected to result in a certain future production and price, it is intended 
to mean (1) that if prices averaged the given amount over many years 

(a complete production cycle) then the future production and price would 

result or ( 2) that if the given price exists today, the influence of that price 

will be in the direction a/the stated future production and price. 

Assumptions 

In this analysis several assumptions have been made. These assump

tions, some of which will be relaxed in portions of the analysis are: 

( 1) The farm level of prices of fruits competing for production in 

Michigan will remain in the relationship to tart cherry price as 

in the 1956-60 period. 

(2) Farmers will react to fruit prices in the future as in the past by 

planting similar numbers of tart cherry trees as a result of similar 

fruit prices. 

8 T he assumption that Michigan will produce 60 percent of the U .S. tart cherry production is 
equivalent to an assumption that a l-pound change in Michigan produ{;tion will be matched by 
two-thirds of a pound in non-Michigan production. The change in price received as M ich igan pro
duction changed would therefore be greater th an indicated by equation (E) which is for the United 
States. This is taken into account by adjusting the quantity coeffi cient (.20849 divided by .6 eq uals 
.34748). 
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(3) Production of tart cherries per tree will be the same as the average 

of the 1951-60 period. 

( 4) A tart cherry tree will bear during four-fifths of its life. Therefore, 

a constant number of non-bearing trees will result in a constant 

number of bearing trees four times as great as the non-bearing 
tree numbers. 

(5) Michigan will produce 60 percent of the U.S. tart cherries in 1980. 

(6) Exports and imports of tart cherries will remain at present levels. 

(7) Tart cherry per capita demand at the farm level will be the same 

as in the 1955-60 period. 

(8) United States population in 1980 will be 252,695,000. 

The following analysis will attempt to show the probable effect of 

present prices on tart cherry production and price in 1980. This will be 

done through the use of several models, each based on different assump

tions concerning supply response and/ or demand. They are as follows: 
Model I Long-run equilibrium 

Model II - Effect of changing percentage of the United States crop 

of tart cherries supplied by Michigan 
Model III - Effect of increased exports of tart cherries 

Model IV - Effect of population estimate 

Model V - Effect of non-bearing to bearing tree ratio 

Model VI - Effect of estimated production per tree 

Model I - Long-run equilibrium 

It has been shown that the short-run supply curve in a future period 

is essentially a vertical line through a point on the long-run supply curve. 

This point on the long-run supply curve is largely determined by deci

sions made in the present period. Therefore, future supply can be esti

mated on the basis of present decisions which in turn can be estimated 

from conditions existing with respect to certain important deciSion de

termining factors. The long-run supply curve for Michigan tart cherries, 

estimated on this basis , is given in Fig. 6. 
Future tart cherry demand will depend on many presently unknown 

factors. A reasonable estimate of future per capita demand seems to be 

that it will be the same as present per capita demand. This belief is 

strengthened by the apparent stabilization of tart cherry demand after 

a period of decreasing demand. Demand in 1980 is therefore based on 
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Fig. 6. Effect of tart cherry price on future production of tart cherries in Michigan. 

present per capita demand and United States Bureau of the Census popu

lation projections. 

Combining the future demand function and the present long-run supply 

function in one figure enables estimation of (1) future production and 

price that would tend to result if a given price were to continue over a 

complete production cycle or if the given price were to be averaged over 

the production cyclt? and (2) the price in the present period that would 

tend to result in equilibrium of long-run supply and future demand. This 

is shown in Fig. 7. 

Equilibrium price according to Fig. 7 is approximately $171 per ton 

and the annual quantity produced in Michigan in 1980 would be approx
imately 172 million pounds. This means that if the price of tart cherries 

were to average $171 per ton at the present time, it would cause producers 

to plant trees at a rate which, if continued over time, would provide an 

amount of tart cherries in 1980 that would bring the same price. 

The price of tart cherries has not in fact been $171 per ton. In the 

1956-60 period, the price of tart cherries was only about $145 per ton. 

9 A producti o n cycle is defined her e to mean th e tim e froIll the tree pla nting d ecisio n thro ug h a 
11 0 rm a l life period fo r the tree. 
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Fig. 7. Tart cherry long-run equilibrium price and effect of present price on future production 
and price. 

This has important implications for future price. In Fig. 7, a dashed 

line is drawn from a price of $145 per ton to the long-run supply curve. 

This is the quantity that would be produced after a consistent price, over 

time, of $145 per ton. The price to be received for those tart cherries 

will be determined by the demand existing at the time of production. 

Therefore, a line is drawn vertically from the long-run supply curve 

intersection to the demand curve representing the demand assumptions 

of this model. From this intersection a line is drawn horizontally to the 

price axis and it is seen that a price of approximately $196 per ton 

could be expected. 

This, of course, is only an indication of what would happen to price 

if tree plantings continued at the rate called for by the 1956-60 average 

price index. The point to be made is that these prices differ substantially 

from the equilibrium price. Therefore, tree plantings are below the equili

brium amount and as a result future production will be below the equi

librium amount and future prices will be influenced upward. It should 

be recognized, though, that as prices start to advance, plantings will 

.------------------. .. _-
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start to increase and as soon as these plantings commence bearing there 

will be a modifying influence on price. 

Model II - Effect of changing percent of United States crop 

of tart cherries supplied by Michigan 

In Model I it was assumed that 60 percent of the United States crop 

of tart cherries would be produced in Michigan. This was approximately 

the situation in the late fifties and early sixties. Assuming that this situa

tion will continue into the future is equivalent to assuming that tart cherry 

producers in other states will alter their production plans proportionately 

with Michigan producers-that all producers respond in the same manner 

to the price stimuli found to motivate Michigan producers. 10 It seems 

quite likely that producers outside Michigan will not expand or contract 

production plans precisely as their Michigan counterparts but it also 

seems probable that the variation will not be great. Michigan has ex

panded its percentage of the tart cherry crop greatly in recent years. 

However, in view of the 1955 to 1960 decrease in non-bearing tart cherry 

tree numbers in Michigan it does not seem probable that this expansion 

relative to the United States will continue. On the other hand, there is 

now little reason to expect a relative contraction in Michiga n. 

Relatively small changes in Michigan's percentage of the United States 

tart cherry crop can have considerable influence on the price Michigan 

producers receive for their tart cherries. If non-Michigan producers in

crease their production relative to that of Michigan producers , they will 

supply tart cherries to more consumers and the demand for Michigan 
tart cherries will decrease. If non-Michigan producers decrease their pro

duction relative to that of Michigan producers , the opposite effect will 

result. The amount of change can be quantified by adjusting the demand 

function ( equation G). 
If Michigan produces only 50 percent of the United States tart cherry 

crop, the demand function becomes: 

PI = 247.20 - .53373o.:I (H) 

where PI = price per ton of Michigan tart cherries 

Qd = Michigan production of tart cherries in million pounds 

lOThi S a ssum pli o n has been ulilized because in sufficient d a ta a re a va ilable fo r s imil a r a na lyses 

o f oth er prod uci ng reg io ns. 

If Michigan produces 70 pc 

the demand function becomes: 

PI = 247.20 - .28124C 
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If Michigan produces 70 percent of the United States tart cherry crop, 
the demand function becomes: 

P1 = 247.20 - .28124Qd ( I ) 
where P1 = price per ton of Michigan tart cherries 

Qd = Michigan production of tart cherries in million pounds 
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Fig. 8. Effect of changes in estimates of Michigan's share of u.s. tart cherry crop on (1) long
run equilibrium price and (2) future price effect of present price. 

(a) Demand fun ctions arc based Ull assu mpti olls 01 :'Iichig an producing the indicated percentages 
or the U. S. tart cherry crop. 

These functions are shown graphically in Fig. 8 with the Michigan 

supply function. The equilibrium prices are shown to be approximately 

$164 and $176 per ton if Michigan produces 50 or 70 percent, respec

tively, of the United States tart cherry crop. 

The effect of present price on future price varies with the percentage 

of the crop Michigan will produce in the future. In Fig. 8, a dashed line 

is drawn from $145 per ton to the supply curve, then up to the demand 

curves and back to the price axis . The resulting prices are shown to be 

approximately $ 186 and $203 per ton if Michigan produces 50 or 70 

percent, respectively, of the United States tart cherry crop. 
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Model III - Effect of population estimate 

In this study, demand has been estimated for 1980 by combining 

present per capita demand and estimated 1980 population. In all except 

the present model, 1980 population is estimated at 252,695,000. This is 

the average of the two middle estimates made by the u.s. Bureau of 
the Census. 11 The same publication lists high and low population esti

mates of 272,557,000 and 230,834,000. These estimates are used here 

to show the effect on equilibrium price of error in the population estimate. 

With a population estimate of 230,834,000, equation (G) becomes 

P = 247.20 - .48689Qd (J ) 

and with a population estimate of 272,557,000, equation (G) becomes 

P = 247.20 - .41236~ (K) 

These functions are graphed in Fig. 9. 
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Fig. 9. Effect of changes in estimated 1980 population on (1) tart cherry long-run equilibrium 
price estimates and (2) future price effect of present price. 

(a) "High" and "low" demand estimates are differentiated by high and low population estimates 
(1980 population: high estimate is 272 ,55 7 ,000 and low esti mate is 230,834 ,000). 
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the high population estimate of this model, it is found to be $173 and 

using the low estimate it is $167. The effect of population estimate on 

equilibrium price seems to be quite small. 

In Model I, it was estimated that the present price of $145 per ton 

would result in a future price of $196. Using the high and low population 

estimates, future prices of $200 and $191 are estimated to result. The 

effect of population estimate on future price resulting from present price 

also seems to be quite small. 

Model IV - Effect of increased exports of tart cherries 

Exports have formed a minor but unknown portion of the market for 

tart cherries in past years. While Model I assumed that net exports would 

remain at the present level, there is currently much interest in the possi

bility of expanding foreign markets for United States tart cherries. It is 

hoped by proponents of increased efforts to expand the export market 

that a substantial price increase would result. If efforts to expand these 

markets are successful, a substantial price effect will result. 

The effect of increased export quantities is to shift the U.S. supply 

function to the left. If it is assumed that 60 percent of the exports orig

inate in Michigan, the supply function (equation C) can be adjusted to 

include increased exports by decreasing the constant term by 60 percent 

of the assumed export increase. 

With an assumed export increase of 10 million pounds per year, the 

supply function is 

QS = _ 215.7721 + 2.24117P ( L) 

where QS = future annual production of tart cherries for consump

tion in the U nUed States (million pounds) 

P = current price per ton of tart cherries 

A supply curve representiug the above equation is placed with the 

demand function in Fig. 10. The new equilibrium price is approximately 

$172 per ton. Each additional 10 million pound export increment is esti

mated to increase price by $1.35 per ton. The present price of $145 
would result in a future price of $199 if continued for a sufficient period 

of time that all effective production decisions were based on the lower 

price. 

An increased export of 10 million pounds per year may be an op

timistic estimate. Since even this export quantity is estimated to result 
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Fig. 10. Effect of increased tart cherry exports on (1) long-run equilibrium price and (2) future 
price effect of present price. 

(a) Represents produ ction available for U .S. consumpti o ll if U.S . ex ports increased 10 million 
pOllnds. 

in a very small long-run price increase, it must be concluded that exports 

offer little hope for tart cherry price enhancement. 

Model V - Effect of non-bearing to bearing tree ratio 

Model 1 assumed that in the long run a stable number of non-bearing 

trees will result in four times as many bearing as non-bearing trees at 

any given pOint in time. The logic for this assumption was that tart 

cherry trees are expected to require 6 years to become bearing trees and 

are then expected to bear 24 years - a ratio of one to four. 

There is no conclusive evidence of the correct non-bearing to bearing 

tree ratio to obtain stability. While one to four seems logical, the effects 

of changing to one to three and one to five are considered in this model 

to demonstrate the magnitude of price and quantity change associated 

with change in this estimate. 

Changing the non-bearing to bearing tree ratio results in a changed 

supply function. With an ass umed ratio of one to three, equation (C) 

becomes 

QS = -157.33 + 1.680l 

and with an assumed ratio of 0 

c: 

QS = -262.22 + 2.801L 

These functions are graph< 
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QS = -157.33 + 1.68088P (M) 

and with an assumed ratio of one to five it becomes 

QS = - 262.22 + 2.80147P (N) 

These functions are graphed in Fig. 11. The equilibrium prices are 
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Fig. 11. Effect of changes in estimated non-bearing tree ratio on (1) tart cherry long-run equi
librium price estimate and (2) future price effect of present price. 

( a ) N umera ls indicate the es ti lll ated ll UIl)ber o f bea rin g trees for o ne non-bearing tree o n which 
the supply curv e is based. 

shown to be approximately $181 with a one to three ratio and $162 
with a one to five ratio . The present price of $145 is shown to result in 

fu ture prices of $209 and $183 as contrasted with the $196 estimate 

obtained in Model I where a one to four ratio is used. The effect of 

changes in the non-bearing to bearing tree ratio is apparently moderate 

at this price and prod Llction level. 

Model VI - Effect of estimated production per tree 

Total production in a fu ture period has been estimated in two steps 

from a function which relates non-bearing trees and price. This function 

estimates the number of non-bearing trees resulting from an average 

ratio of indexes of tart cherry to other fruit prices in prior years. The 
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two steps are (1) conversion of non-bearing tree numbers to bearing 

tree numbers in a later period and (2) conversion of bearing tree num

bers to production of pounds of tart cherries. The importance of step (1) 

is indicated in Model V. The importance of step (2) is indicated in the 

present model. 
In the absence of evidence to the contrary, it is logical to estimate 

future production per tree at the same rate as in recent years. Therefore, 

in all except the present model the 1951-60 average annual production 

per tree is used to estimate future production per tree. In this model, 

arbitrary 10 percent adjustments of the estimate both up and down are 

made to show the importance of accuracy in this estimate. 

With production per tree increased 10 percent (to 50.8673 pounds 

per tree), equation (C) becomes 

QS = 230.7493 + 2.46529P (0) 

and with production per tree decreased 10 percent (to 41.6187 pounds 

per tree), equation (C) becomes 

210 
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Fig. 12. Effect of changes in estimated production per tree on (1) tart cherry long-run equi
librium estimate and (2) future price effect of present price. 
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QS = 188.7949 + 2.01706P (P) 

These functions are graphed in Fig. 12. The equilibrium prices are shown 

to be approximately $167 with a 10 percent increase in production per 

tree and $175 with a 10 percent reduction in production per tree. The 

present price of $145 is shown to result in a future price of $201 with 

the reduction and $191 with the increase in production per tree. These 

prices differ only a small amount from the prices of Model I indicating 

that the estimate of production per tree is not critical within a realistic 

range. 

Summary and Conclusions 

This study was made as part of a comprehensive study of the tart 
cherry industry. However, the analysis is aimed primarily at the question 

of the effect of the present price of tart cherries on future production and 
price. 

A supply function was obtained by first estimating the effect of the 

farm price of tart cherries relative to other Michigan fruits on plantings 

of tart cherry trees. Census tree counts and an average index of relative 

tart cherry prices in previous years were utilized in this analysis. The 

price index and non-bearing tree relationship was then converted to price 

index and quantity of production by assuming that a ratio of one non

bearing tree to four bearing trees would result in stability and that the 

average production per bearing tree would be as in the 1951-60 decade. 

The per capita demand for tart cherries decreased somewhat in the 

post World War II years until about 1954 but was quite stable from 

1955 through 1960. In the belief that the demand decrease has stopped, 

the 1955-60 relationship was accepted and used to estimate future per 

capita demand. The demand function applicable to this period was ad

justed to 1980 on the basis of U.S. Bureau of the Census population 

projections. 

The equilibrium price with the given assumptions (p. 16) was esti

mated to be $171 per ton at the current price level. At the same price 

level, the average price from 1956-60 was estimated at only $145, a 

difference of $26 per ton. 

Several adjustments in assumptions were made to demonstrate their 

effect on demand, supply, and equilibrium price estimates. One of the 
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basic assumptions of the study was that Michigan would continue to 

produce 60 percent of the U.S. tart cherry crop. Changing to 50 or 70 

percent changed the equilibrium price approximately 6 dollars per ton. 

Changing the assumption with respect to exports indicated that a 10 

million pound increase of annual exports over the present level would 

raise the equilibrium price about $1.35 per ton. Changing the 1980 popu

lation to the high and low estimates of the U.S . Bureau of the Census 

changed the equilibrium price estimate only $3 per ton indicating that 

the price estimate is relatively insensitive to reasonable changes in popu

lation estimate. 

The estimate of future supply involved estimates of the non-bearing 

to bearing tree ratio and the production per bearing tree. Therefore, the 

importance of precision of these estimates was investigated. It was found 

that changing from a ratio of one to four to either one to three or one 

to five resulted in a 9 or 10 dollar change in the estimate of equilibrium 

price. A 10 percent increase or decrease in the yield per bearing tree 

resulted in a change of 4 dollars in the estimated equilibrium price. Equi

librium price was therefore considered to be relatively insensitive to both 

of these estimates within realistic ranges of error. 

Tart cherry prices in recent years have been considerably below the 

estimated equilibrium price. It is apparent that unless tart cherry demand 

decreases greatly or price increases substantially in the near future, the 

tart cherry supply and demand situation by 1980 will be such that an 

average price much higher than equilibrium will prevail. It is little com

fort to a producer of today - especially an elderly producer - to be 

told that low prices in the present period will bring high prices in 1980. 

Nevertheless, this is a likely result and for the producer who can plan 

ahead to 1980, this may be significant. It is also an indication that the 

individual producer should plant tart cherry trees during an era of low 

tart cherry prices because those trees would then be bearing w hen the 

tart cherry price was high. This is a principle that is well recognized in 

livestock production but probably less well recognized in fruit production. 

Several needs for future research are suggested by this study. Most 

obvious is the need to investigate the assumptions made and partially 

studied here. For instance, what is the correct non-bearing to bearing 

tree ratio? Should trees be expected to produce in 1980 at the same rate 

as in the 1950's? Is present pe 

1980 per capita demand? 

Only the Michigan produce 

sidered. While Michigan does 

cherry crop, the response of ta 

be similarly analyzed to enac 

cherry production and prices. 
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Yea r Sou r cherry Sweet ch e rry 

1925 500,000(0) 80,OOO(b) I, 

1930 909,786 (d) 85 ,OOO(b) I, 

1935 44 5,467 (d) 90 ,OOO (b) I , 

1940 289,889 96,508 I, 

1945(e) 598 ,223 99,608 

1950 906,556 102,707 

1955 1,1 73 ,336 102,840 

1960 772 ,9 15 3 10,812 

( a ) Not availabl e so cstimate based O il 

( b ) Rough es timates ba,' cd 0 11 1940 - 195( 

(c) Calcul a tcd from total tree numbcrs ( 

( d ) I~s ti lllatcd by subtraction of sweet che 

(e) N ot availabl e so non-hearing tree 
Ilumbers. 
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as in the 1950' s? Is present per capita demand a reasonable estimate of 

1980 per capita demand? 

Onl y the Michigan producer's response to fruit prices has been con

sidered. While Michigan does produce a substantial portion of the tart 

cherry crop, the response of tart cherry producers in other areas should 

be similarly analyzed to enable better judgment concerning future tart 

cherry production and prices. Studies, such as the one presented here, 

are needed for other deciduous fruits. The more important could be 

studied indiVidually, but perhaps, since they are interrelated, several 

major fruits could be studied simultaneously. 

APPENDIX TABLE 1 - Census estimates of non-bearing fruit trees in Michigan 

Year Sour cherry Sweet cherry Apple Peach Plum Pear 

1925 500,000(0) 80,000 (b) 1,871,434 1,978,196(c) 118,631 (c) 189,885(c) 

1930 909,786(d) 85,000(b) 1,393,6 11 1,1 73,238 83,383 148,517 

1935 445,467 (d) 90,000 (b) 1,027,674 940,506 77 ,812 125,070 

1940 289,889 96,508 1,040,528 1,764,623 136,666 218 ,99 1 

1945(e) 598 ,223 99,608 861,66 1 1,333,851 122 ,879 226 ,347 

1950 906,556 102,707 682,793 903,079 109,091 223,703 

1955 1,173,336 102,840 498,83 1 6 10,506 90,060 197,584 

1960 772,9 15 3 10,8 12 698,639 725,637 136,458 258,868 

(a) Not available so esti lllate based on descr iplive Ill a terial in J11ichigclIl AgriclILturaL Statistics. 

(b) Roug h eslimates based 0 11 1940 - 1950 change. 

(c) Calculated from total tree numbers on bas is o r 1930 non-bearing to total tree ratio. 

(d) Estilll ated by subtractio n of sweet cherry estimate frolll total non-bearing cherry tree num bel'S. 

(e) Not avai lab le so non-hearin g tree numb ers estilllated by in terpolation of 1940 and 1950 
llumbers. 
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APPENDIX TABLE 2 - Prices received for Michigan tree fruits, 1925 _ 1960 

Year 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

Sour cherry 
($/ton) 

105 

125 

170 

135 

135 

110 

33 

33 

50 

45 

55 

60 

81 

67 

42 

58 

92 

100 

172 

156 

294 

298 

192 

181 

182 

130 

138 

11 9 

176 

220 

12 1 

149 

132 

163 

125 

154 

Sweet cherry 
($/ton) 

200 

230 

290 

250 

240 

195 

60 

55 
85 

80 

125 

110 

140 

108 

90 

104 

114 

116 

220 

242 

380 

283 

252 

282 

135 

146 

192 

145 

228 

275 

198 

270 

263 

235 

187 

255 

Apple 
($/bu .) 

.95 

.78 

1.40 

1. 12 

1.34 

.99 

.54 

.65 

.70 

.84 

.64 

.99 

.56 

.86 

.53 

.87 

.83 

1. 19 

2.33 

1.65 

2.90 

1.65 

1.35 

2.20 

.87 

1.44 

1.30 

2.26 

2. 12 

2.09 

1.66 

1.87 

1.76 

1.54 

1.49 

2.01 

FRUIT 

Peach 
($/bu .) 

2.20 

1.00 

2 .1 0 

1.55 

1.80 

1. 50 

.60 

.70 

1.75 

1.75 

.85 

1.50 

.95 

1.30 

.70 

1.05 

.80 

2.00 

4.15 

2 .40 

2 .00 

2.00 

1.80 

1.90 

1.20 

1.70 

3.00 

1.75 

2. 10 

1.95 

2.50 

2.10 

2.00 

1.80 

1.80 

2.05 

Plum 
($/ton) 

37.80 

23. 40 

4 1.40 

37.80 

49 .00 

36 .00 

25.00 

2 1.00 

34.00 

35 .00 

30.00 

37.00 

35 .00 

45.00 

32.00 

38.50 

36 .50 

66 .00 

164.00 

130.00 

140.00 

95.00 

106.00 

8 1.00 

57.50 

89.90 

111.00 

82.00 

96.70 

95.70 

97.00 

110.00 

86 .00 

85.60 

99 .60 

132 .00 

Pear 
($/bu .) 

1.15 

.80 

125 
.95 

1.35 

1.05 

.65 

.45 

.80 

.65 

.70 

.75 

.70 

.75 

.65 

.80 

.85 

1.30 

2.85 

1.70 

2 .50 

2.00 

2 .1 5 

2.35 

1.20 

1.75 

1.80 

1.60 

1.65 

1.80 

1.55 

1.70 

1.60 

1.55 

1.65 

1.80 

Sour~e of data: Michiga n Department of Agricu lture, J lid,,!/;r/,!/ .. Igriw//ll ra / S/a/t:\'/ics~ La nsing, 
~ [l c hlgan (allnu al pu blicali on ). 

APPENDIX TABLE 3-lndexes of p 
certain fruits 

Year 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

Tart cherry 

82.21 

97.87 

133.10 

105.70 

105.70 

86.13 

25 .84 

25.84 

39. 15 

35 .23 

43.06 

46.98 

63. 42 

52 .46 

32.88 

45.41 

72.03 

78.30 

134 .67 

122 .1 4 

230 .19 

233 .32 

150.33 

141 .72 

142.50 

101.79 

108.05 

93. 17 

137.80 

172.25 

94.74 

1·16.66 

103.35 

127.62 

97 .87 

120 .58 

Sweet cherry 

106.20 

122. 13 

153.99 

132.7 5 

127.44 

103.54 

3 1.86 

29.20 

45.13 

42.48 

66.37 

58 .41 

74.34 

57.35 

47.79 

55 .22 

60.53 

6 1.59 

116.82 

128.50 

201.77 

15027 

133.8 1 

149.74 

71.68 

77.52 

10 1.95 

76.99 

121.06 

146.02 

105 .1 3 

143.37 

139.65 

124.78 

99.29 

135.40 

(a) Prices giv en in Appendix Table 1 placeC 
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APPENDIX TABLE 3-lndexes of prices (a) received by Michigan farmers for 
certai n fruits 

FRUIT 

Year Tart cherry Sweet cherry Apple Peach Plum Pear 

1925 82.21 106.20 70.85 127.12 54.02 84.83 

1926 97.87 122.13 58. 17 57.78 33.44 59.01 

1927 133.10 153.99 104.42 121.35 59.16 92 .21 

1928 105.70 132.7 5 83 .53 89.56 54.02 70.08 

1929 105.70 127.44 99.94 10401 70.02 99.59 

1930 86.13 103.54 73.84 86.68 5 1.44 77.46 

1931 25.84 31.86 40.27 34 .67 34 .72 47.95 

1932 25.84 29.20 48 .48 40.45 30.01 33.20 

1933 39.15 45.13 52.2 1 101. 12 48.59 59.01 

1934 35.23 42.48 62.65 10 1.1 2 50.0 1 47.95 

1935 4306 66.37 47.73 49.12 42.87 5 1. 64 

1936 46.98 58.4 1 73 .84 86.68 52.87 55.33 

1937 63.42 74.34 41.77 54.89 50.01 51 .64 

1938 52.46 57.35 64.14 75 .1 2 64.30 55.33 

1939 32.88 47.79 39.53 40.45 45.73 47.95 

1940 45.41 55.22 64.89 60.67 55.02 5901 

1941 72.03 60.53 61.90 46 .23 52. 16 62.70 

1942 78.30 61.59 88.75 115.67 94.31 95.90 

1943 134.67 116.82 173.78 239 .80 234.35 210.24 

1944 122. 14 128.50 123.06 138 .68 185.77 125.4 1 

1945 230. 19 20 1.77 2 16.29 115.57 200.06 184.42 

1946 233.32 150 .27 123.06 115.57 135.75 147.54 

1947 150.33 133 .81 100.69 104.01 15 1.47 158 .60 

1948 141 .72 149.74 164.08 109 .79 115.75 173.35 

1949 142.50 7 1.68 64.89 69.34 82.17 88.52 

1950 101.79 77.52 107.40 98.23 128.47 129.09 

1951 108.05 101.95 96.96 173.35 158.62 132.78 

1952 93 .17 76.99 168.56 101.1 2 117.18 118.03 

1953 137.80 121.06 158.11 121.35 138.28 121.72 

1954 172.25 146.02 155.88 112.68 136.75 132 .78 

1955 94.74 105.13 123.81 144.46 138.6 1 114. 34 

1956 1·16 .66 143.37 139.47 121.35 157. 19 125.41 

1957 103.35 139.65 13 1.26 11 5.57 122 .89 118.03 

1958 127.62 124.78 114.86 104.0 1 122.32 114.34 

1959 97.87 99.29 111 . 13 104.01 142.33 121.72 

1960 120.58 135.40 149.9 1 118.46 188 .63 132.78 

(a) Prices given in Appendix Table 1 placed on an index basis, 1925-60 = 100. 

r 
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APPENDIX TABLE 4-lndexes of prices of tart cherries, competing fruits, and 
tart cherries relative to competing fruits 

Tori ch erry rela tive 
Year Tori cherry (a) Competing fruits (b) pr ice ind ex (c) 

1925 82 .21 97.94 83.94 

1926 97 .87 58 .54 167 . 18 

1927 133.1 0 111.44 119.44 

1928 105.70 85.89 123.06 

1929 105.70 10 1.52 104 .1 2 

1930 86. 13 79. 48 108.37 

1931 25 .84 38 .0 I 67 .98 

1932 25 .84 43.32 59 .65 

1933 39. 15 72.52 53.99 

1934 35.23 76 .60 45.99 

1935 4306 49 .1 0 87.70 

1936 46 .98 76 .82 61 . 16 

1937 63 .42 49 .35 128 .5 1 

1938 52 .46 69 .30 75.70 

1939 32 .88 41 . 10 80 .00 

1940 45 .4 1 61.5 1 73.83 

194 1 7203 53.02 135 .85 

1942 78 .30 103.24 75.84 

1943 134. 67 210.87 63 .86 

1944 122 .14 134.26 90.97 

1945 230 .1 9 161.46 142 .57 

1946 233 .32 122 .99 189.71 

1947 150. 33 11 0 .93 135 .52 

1948 14 1. 72 137.69 102.93 

1949 142 .50 70 .86 201.10 

1950 101.79 105 .44 96.54 

195 1 108.05 138.60 77.96 

1952 93. 17 125.37 74.32 

1953 137 .80 134.62 102 .36 

1954 172 .25 133 .43 12909 

1955 94.74 130.58 72 .55 

1956 11 6 .66 13 1. 58 88.66 

1957 103.35 123 .20 83.89 

1958 127.62 11303 11 2.91 

1959 97 .87 110.26 88.76 

1960 120.58 137.48 87.71 

(a) From Appcndix Ta ble 2. 

( h ) lnc! ex J1UIIl bel'S of i\ ppend ix Tabi e 2 weig h teel by trec II U III bers uf J\ ppend ix Ta ble:) (a li 
fruits except ta rt cher ry) . 

(c) Ta rt chern ' index d iv ided bv weighted in dex uf cO lllpeting fruit s. 


