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Cost of Producing Apples in Berrien County, 
Michigan in 1935 

K . T . WRTGH T A N D W . H. O' BHTEN I 

Number of Apple Trees in Michigan- According to the U nited States 
Census of 1890 ther e we re 8.5 mil1ion hearin g appl e tr ees in Michigan. 
'f en years later the number of trees was r eport ed a s being nearly 11 
million. Since 1900, however, the llunl ber of appl e tr ees in thi s state 
has been decrea sing, and in 1930 th ere we r e only 5.2 milli o n trees o f 
bearing age. 'rhu s the number of bearing apple trees in Michi gan de
crea sed slightly more than 50 per cent in the 30 y ears. During thi s 
same period, the total number o[ apple tr ees of bearin g age in th e 
U nited States decr ea sed 55 per cent. (See Table ] 8.) 

During the 40 year s, 1890 t o 1930, th er e wa s a dec i(led shifting o f 
th e location of the apple producin g ar ea in Michi g an. Som e counti es 
that had two to three hundr ed thou sand trees in 1890 had less than 
50,000 in 1930, while o thers had a considerably larger number of trees 
at the latter date than in 1890. l 'her e w er e large decrea ses in the 
number of bearing apple trees in the co unti es of the central and south
eastern portions of the state, and m oderate increases in counti es along 
Lake Michigan from Oceana north to E mm et . Th e numher of bear
ing apple trees in Bq rien County declined fr o m 466,000 in ]890 t o 273,-
000 in 1910, hut increa sed to 435,000 by 1930, th e in crease being rapid 
between 1920 and 1930. 

Production of Apples- The t otal production of apples in the U nited 
States fluctuat es w id ely from year t o year, even though the number 
of producing unit s from one yea r t o the next is approximately the 
same. Table 1, showing average yearly production of apples by fiv e
year periods beginning with 1890, indicates that the long-time trend 
in United States appl e production was upward to the 1900-'04 period, 
dropping sharply for the n ext fiv e years, but in 1910-' 14 closely ap
proaching the form er peak, and s ince then gradually declining to an 

IMr. Wrig ht, r esearch a ssistant in Farm Management , des ig ned th e r ecord bla nks, 
mad e suggestion s r ega rdin g collection of th e da ta, supervised the summarization of 
th e r ecords and analys is of th e data, and wrote t he bulletin . 

Mr. O'Bri en , r epresentin g th e H orti culture D epartment a s h eldma n, se lect ed t he 
cooperators , v isit ed each approx imat ely every t wo weeks a nd m ade sure th e r ecords 
wer e complete in every r es pect. H e also did a maj or porti on of the actual sum
marizing of the r ecords, a nd contribut ed ugges tions on thi s bulletin . 

ACK NOWLEDGMENTs-Since r e appreciation is expressed to th e m a ny farme rs for 
their cooperation on t hi s study. A cknowledgm ents are al so du e Director V. R. 
Gardn er of th e H orticulture Section for hi s man y valuabl e sugges tions in th e w rit 
in g of thi s bull etin : t o C. E. Atwa ter of th e Federal Land Bank for hi s help a nd 
sugges tion s in a nalyz in g th e data; and t o ma ny o th er s on th e staff a t M ichigan 
Stat e Coll ege. 
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Table 1. Trend in total apple production for U. S. and Michigan 
and net '" supply per capita. 

Five-year Period 

1890- 1894 .. . . . . . . . . . . . . . ... . .. . .. . .... . .. ... . . . .. . . . 
1895- 1899 . . . . . .. . ..... . . . .... .. .. . .... .. . . .. . . . .... . 
1900- 1904 . . ........... .. . . .. .. . .. . . . .. . ....... .... . . 
1905- 1909 .. . . .. .. . . ... . .. . . .. .... . ... .. . . .. ..... . .. . 
1910- 10J 4 .... . . .. .. ....... . .. . ... . .. ... . .. . . . . . . . . . . 
1915-1019 .. ..... . . . .. . . . ... . .. . . .. .. .. . . . . ... .. .. .. . 
1920- 1924 .. .. . . . . . .. . . . . . . .. . ... . . . .. .. . .. . .. . ... . . . 
1925-192D ... . ... .. . . .. . . . . .. . . . . ... .... . ... . . .. . . .. . 
1930-1934 ..... .... .. . . . .. .. . . .. . ... . . . . .. .... . .. . .. . 

Average 
Yea,rly 
U. S. 

Production 
in 1,000 Bu. 

129,801 
181,877 
196 614 
]53 : 370 
194,298 
]80,215 
166 ,717 
160,892 
152, 033 

Avera,ge 
Yearly 

IVIichigan 
Produ ction 

in 1,000 Bu. 

8,803 
10 ,.582 
14,.598 
10,234 
11 ,247 
8 ,OO() 
0,221 
() , 44 3 
7, 327 

Average 
Yearly 
U . S. 

Net Supply 
P er CaI)ita 

(Pounds) 

04 
118 
114 

80 
9;3 
HI 
n 
6:3 
5 .5 

Data on United States production and consumption from 1927 and 1934 U. S. D . A. Yearbooks. 
Michigan production from unpublished data from Michigan Division of Crop and Lives tock Esti
mates, Department of Agriculture. 

*Imports and exports taken into account. 

average of 152 million bushels for the 1930-'34 period. This is a de
cline of 22 per cent from the 1900-'04 average product ion. From the 
number of bearing and non-bearing trees, it appears likely that thi s 
downward trend in apple production will cont inue for a few years at 
least, although at a slower rate. 

Michigan's average yearly production has shown the same general 
long-time trend during this period, although the 1930-'34 average pro
duction was pract ically 50 per cent less than the peak in 1900-'04 or 
more "C1an twice the rate of decline of the country as a whole. The 
average annual net supply of apples per capita in the United States 
has declined from well over 100 pounds around 1900 to an average of 
55 pounds for the five years 1930-'34. 

Michigan's Apple Crop- l\1ichigan ranked sixth among the states in 
average yearly apple product ion for the 10 years 1926-'35. Michigan's 
apple crop has been averaging around seven million bushels annually 
during recent years. The average value of the apple crop during the 
)0 years 1926-'35 was slightly in excess of six million dollar s annually. 
Apples usually ranked sixth or seventh among the crops of the stat e 
in value, and are by far the most important of the fruit crops grown 
in this state. 

Regarding the relat ionship between Michigan's production o f apple s 
a nd the amount consum ed in the state, another study 2 show s that 
slig ht ly more apples are produced than are consumed in mo st y ears. 
As an average for the yea r s 1922-'33 Michigan's total y early produc
tion of apples was 7,358,000 bushels w ith 4,561 ,000 hushels o f com 
merciaP product ion. Of this comm ercial production 1,835,000 bu shels 
was shipped to other states. Eeceipts of apples in Michigan fr om other 
states averaged 1,168,000 bushels annually during thi s pe riod, so there 
was a net surplus of 667,000 bushels, or less than 10 per cent of th e 
total product ion. The principal states to which Michigan apples were 

2G. N. Motts "The Production-Consumption Balance of Agricultural Product s in 
Michigan" Part 1, Fruits and Vegetables, Mich . Special Bu!. No. 263 (Oct. ]935) p. 9. 

3Commcrcial production is t1 le amount produced primarily for sal e and in sufficient 
quantity to be consid ered one of th e cash in com e ent erpri ses 011 the farm. 
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sent were Illinois, Wisconsin, Indiana, and Ohio. The states of Wash
ington and New York supplied a large share of the apples shipped into 
this state. 

Apple Prices in Michigan-Ninety per cent of l'vI ich igan's apple crop 
is usually sold by farmers in t he fo ur mont h s, A ug ust through No
vember, and apple prices are generally considerably lower during these 
months than during the res t of the year. In F ig. 1 t he average farm 
price of apples during t hose fo ur months fo r t he years 1910-'14 was 
cons idered as 100, and the average pr ice for each year graphed for 
the years 1914 to 1935. The average price index for the fall months 
of the 22 years was 121, or 95 cents per bushel. T he index of apple 
prices at the farm for the same months in 1935 was 80. The average 
index of "all-farm costs" for t he 22 years was 151, and for 1935 the 
index \vas 118. Thus, "all-farm costs" had an average index 30 points 
higher than the apple price index the four months of A ugust thro ugh 
November during the 22 years, and 38 point s higher in 1935. 

INDEX 
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Fig. 1. Index of apple prices and all-farm costs in Michigan, 1914-'35 (1910-'14 = 100). 

"All-farm costs" determined from weighted index of pr ices paid by farmers for 
commodities used in living and product ion, farm taxes, farm wages and interest 
payments, Data for this graph are from Mich. Tech . Bu!. 139 (June 1934) "Michigan 
Farm Prices and Costs" by O. Ulrey, and from unp ublished data since publication 
of the bulletin. 
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Review of Available Data on Apple Costs-An attempt has been made 
to bring together co mparable data 011 app le production costs in lead
ing apple-produc in o · states (See Table 2). Comparable information on 
ot her important apple-producing states co uld not he fo und. Produc
tion cost per acre in \\lash in gton was h igh compared with otber states 
because of the far g reater a mount of lahor spent on each acre, in·iga
tion expenses, interest on high land valuation, hi g h taxes and h igh 
equipm ent expense s. I far vest in g costs per acre also were high due 
partly to the h igh y ield. Apple y ields per acre in Washington were 
very high, but eve n then the cos t per unit of prod uct 'Nas hi g her than 
in most states . Appl e costs per ac re were 10'N in New York:, hut the 
ave rage y ield per ac re a lso was 10 w. Cos t s per ac re i n New J er sey 
were som ewhat high er than New Yo rk but so were the yields on the 
farms w here r eco rd s were l.::cpt . T houg h data for l\1ichigan for a com
parable period are not avai lab le, it appears from the 1935 study that 
Berrien co unty producers can g row apples as cheaply as p roducers 
in other state s. 

Table 2. Apple costs in specified states. 

Washington 

Items 

\V enatrllee 

Years of s tudy . ... ... . .. .. . . 1()26- 28 1fl26- 28 

Production cos t pcr acrc ...... $333 $214 

JIlLl"Ves ting cost pcr acrc . . .... 2()!) 26t1 

Tota,l cos t per acre ........... $628 $.')08 

Yicld of apv les (bu .) vcr acre . . 4.50 406 

C os t per bu. api1lcs . . . . ...... $ 1.4.0 $1 . 25 

*Niel v,r. Johnson . 

New York New J ersey 

** 

Newfane
Olcott 

1926- 28 

$73 

31 

$104 

105 

$0 . 0G 

*** 

l\'Iollmol lth 

192G- 31 

$05 

m 
$[.')2 

208 

$0 . 73 

Ohio 

**** 

1924- 28 

$G7 

13G 

$0 . 70 

"F,conomic Aspccts of Apple Production in Wasltington"-Washington BlIlletin No. 239 
(April, 1(30). 

**1' . A. La Mont. 
" Costs and Returns in Producing Apples"- Corncll University Bulletin No . 565 (June, 1(33) . 

***John W . Carncross. 
"Costs of Prortucing Apples in MomnOl1th County, 1 fl29 -]031"-Mimeograph report of Dept. 

of Agr'l Economics, New Jersey Agricultural Experiment Station (February, 1(33) . 

****S. H . Ballou. 
" What Does It Cost to Grow a Bushcl of Apples?" - Ohio Bulletin No. 435 (May, 1920) . 

The val uations placed on the apple orchards studied in the different 
states varied cons iderably, but th ere appea rs to be a relationship be
tween the acre valu es and the yields. On the Wash ington orchards that 
were studied, the yields averaged 428 bu shels per acre, a nd the average 
val ue placed on t he orchard s at that t im e \va s $1,120 an acre, or 2.6 
t imes the bushels per acre. In New York the average value was $355 
an acre, or 3.4 times t he bushels pe·r acre. On the New J er sey farms 
st udied, the val ue was fi g ured at $520 an acre, or 2.5 tim es the yield. 
The calculated value of the M ichigan orchards studied in 1935 was $440 
a n acr e, or 2.6 times the three-year average bushels per acre. 
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COSTS AND RETURNS OF PRODUCING APPLES IN 
BERRIEN COUNTY IN 1935 

Objectives of Study- T he obj ect s o f t his cost o f product ion st udy on 
apples we re : ( 1) to det ermi ne th e costs of producing, ha rves ting, mar
ke ting a nd ove rhead it ems in a lV[ ichigan co unty w her e apple produc
tion is o f considera ble importance; (2) t o determine the amount s of 
labor and mate ri a ls used in product ion, so that current prices could 
be applied t o t.hese am ounts t o obta in ave rag e cost s at a ny later dat e; 
(3) to m ake a fa rm ma na g em ent st udy of some economic phases of 
apple production ; a nd (4) t o s t udy t he relationsh ip betw ee n conditions 
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or management practices, and the efficiency of apple prod uction and 
net returns. 

Methods and Source of Data- Berrien Co unty farmers cooperating 
in this st udy were provided 'with a record book, in wh ich an account 
was kept of a ll the hours of labor spent on the apple orchard, the 
amount and cost of a ll mater ia ls used, the investment in special equip
ment, the numher of trees bearing and non-bearing, the bushels of 
apples produced a nd their va lu e, a nd a description of conditions and 
practices folluvved in the orchard. These farmers 'vvere called upon 
about every two weeks through the 1935 season and g iven assistance 
with their records to insure completeness. In the fall after most of 
the apples were so lei, the carefully checked records ,ve re collected from 
80 farmer s in Berrien County. The accompanying map shOl.vs the loca
tion of the 80 farms. 

Description of Berrien County-This county is in tIle southwe st cor
ner of the s tate, fronting on Lake Michigan and ho unded by Indiana 
on t he south. The climate of the county, part icularly the western anel 
northern portions, is greatly influenced by Lake J\/[ichigan, w hich 
moderates climatic cond it ions, and is one of the importan t factors mak
ing possible profitable fru it grOli\rin g in Berrien County. There are sev
eral soil types in the county, so me of which are fa vorable and some un
favorable for iruit growing. The topography of the county is such that 
some sections hav e excell ent air drainage, while other parts have areas 
subj ect to frost damage. Several economic factors favor fruit production 
in the county-including a large nearby indust rial a nd urban popula
t ion, excellent highways and transportation facilities, a well-developed 
local market, and heavy tourist traffic on the trunk line higlnvays
all of which improve market outlets. 

The accompanying table, based upon census data, gives a good idea 
of the kinds of fruit ; grown in Berrien County, and the trend in the 

Table 3. Number of fruit trees, grapevines and acreage of small fruits in 
Berrie n County as reported by the United States Census. 

IZind of Fruit l!)OO 1!)10 1!)20 1!)30 

Apples .... { *~~~-ibf:1rjlig: : : : : : : : : : : : : : : : : : : : ;t2!),033 273,40!) 2R7,RR:1 434,803 
220,103 250.143 

Cherr ies . .. { *~~~~!b&~ri , ;g :::: : : : : : : : : : : : : : : : : 14,368 51,.'523 60,30R R0,628 
25,010 80,4!)0 

Peaches ... { *~~~~!~::~ring:: : : : : : : : : : : : : : : : : : : 023,288 267,800 772,721 763,8!)2 
205,315 444,56.') 

Pears ..... { *~~~~:aring::: : : : : : : : : : : : : : : : : : 210,004 351,825 388,037 331,.')50 
103,801 38,822 

Plums .... { *~~~!g:'~ring::::::::: : : : : : : : : : : : 51,378 17 ,362 26,054 41,237 
15,563 20,801 

G ' . s f Bearing ....................... . 
rapevme l *Non-bearing ................... . 

744,178 2, 102,008 4,:119,218 7, .'5!!7 ,244 
250,587 301,330 

Rlacl<berries and dewberries . . ... . ...... (acreR) 
l1aspberries . ......... .... . .. . ... ..... . (a.rres) 
::-;trawberries .. ..... ........... . ....... (a.cres) 

3 , 1.')0 1,134 
:1,!)OO 2 , RfiO 1,206 4,!!74 
3,510 2,041 2,G83 1,930 

*N ot reported prior to 1020 by counties. 
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number of trees and other fruit producing plants by census periods 
since 1900. The last census indicates a well-diversified fruit produc
t ion in the county, with more than 750,000 bear ing peach trees, 430,000 
bearing apple trees, 330,000 bearing pear trees, and a large acreage 
of grapes. There was also a large number of young non-bearing trees 
to replace old trees and keep the orchards in a high state of produc
tivity. In 1930 Berrien county had more than 50 per cent more bear
ing apple trees than any other county in Michigan, and approximately 
8 per cent of the total number of bear ing trees in the state. lVlore t han 
35 per cent of all the bearing peach trees in the state were in Berrien 
county, 40 per cent of the pear trees, and nearly 45 per cent of all the 
grapevines. Total area in orchard fru its and vineyards in this county 
in 1930 was 47,214 acres or about 21 per cent of the tillable land. Ap·· 
proximately one-sixth of the entire acreage in the state devoted to 
fruit growing is in Berrien County. 

Description of the Farms-The 80 farms in Berrien County on which 
complete cost records on apples were obtained averaged G6 acres in 
size with 16 acres in apples. The size of the farms in this group ranged 
from 10 to 300 acres, and the acreage of apples from 2 to 50. Regard
ing other fr uit on the farms, there were an average of 5.9 acres of 
peaches, 2.1 acres of cherries, 1.G acres of pears and 0.2 acre of plums, 
or a total of 25.9 acres of tree fruits. There \;vere also 4.8 acres 0 f 
grapes, 1.7 acres of raspberries and dewberries, and 3.4 acres of straw
berries, melons and tomatoes. Thus, 35.8 acres of the farms were in 
fr uits and vegetables as an a vcrage, leaving 30.2 acres for other crops, 
woods, idle land, farmstead and roads. Complete data on the amount 
of lives tock on those farms were not obtained, but livestock enter
prises were generally small and unimportant. Regard ing the machin
ery and equipment more than 50 per cent of the farms had tractors, 
about 90 per cent hact tr ucks, and all had sprayers. 

Gross income from fru its and vegetables in 1935 averaged slightly 
in excess of $3,000 per farm . Apple sales made up 41 per cent of the 
total, peaches 24 per cent, cherr ies 11 per cent, grapes about 7 per 
cent, and other fru its and vegetables 17 per cent. In addition to the 
foregoing, there was a small amount of livestock income. 

Variety of Apples-Jonathan was the predominating variety of apple 
trees on those 80 farms, since 31 per cent of all tll e trees were of th is 
variety Crable 4). Del icious was the next most com111on variety, fol
lowed by Wealthy, D uchess, Grimes, lVlcIntosh, Baldwin, and Northern 
Spy. There were many other varieties of apples as some individual 
farms had as many as 30 or 40 different varieties. Table 4 also shows 
t hat a major portion of the young trees were of the follow ing variet ies: 
Jonathan, Deli cious, Wealthy, Gr imes and McIntosh, Northern Spy, 
Duchess, Baldwin. Miscellaneous varieties, however, had been planted 
earlier and were most ly in the older age g roups. More than one-halE 
of the trees of those e ight varieties were from 10-19 years old, ancl 
one-fourth from 20-29 years of age. The average age of all bearing 
trees was approx imately 22 years. 

Average Apple Costs and Returns Per Acre-The 80 fruit growers 
keeping a cost account on their apples had an average of ]6.1 acres of 
apples per farm, but records were kept on only 12.5 acres. The num -
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Table 4. Variety and age of apple t r ees on 80 Ber rien Cou nty farms , 1935. 

Per Cent 
Per Cent of Trees by Var ieties, by Ages 

Var iety of 
All Trees Less 30 Y rs. 

T han lO - IDYrs. 2 0-29 Yrs. a n d 
10 Yrs . l\'1o re 

----

3 1 :30 Ii2 17 4 
II 2 L 16 7 4 
10 I :~ 8 :2 2 

(l I I 10 10 2 
Ii 4 !) :2 1 
Ii 4- :2 2 4 

J onathan ................... . 
Deli cious ....... ............ . 
Wealthy ... .. . .. . .. . . . ... ... . 
D uchess .. . .......... .. .... . 
G ri mes .... .. . . 
M Ci ntos h ... . . ............. . 

2 I I L 12 
:2 2 Ii 31 

28 16 U !i1 40 

Baldwin .............. . . . ..... . . 
N orthern Spy ..................... . 
O thers ...... . ......... . 

Total ... .. . ... . 100 lOU 100 100 100 

Per cent of a t! t rees . 100 0 56 27 8 

ber of t re:s per acre a:,eraged 37 bearing and 3 no n-bear ing. T he 
t r ee-run YIeld of apples 111 1935 on t hose farms averaged 184 bushe ls 
per acre or 5 bushels pe r bea ring t r ee. Data were ava ilab le on t he 
production of a~pl es the two ~) r ec~c1 in g years on pract icall y 80 per ce n t 
o f th~ fa rm s. 1 he ave rage YIeld In ] 933 was 166 bu shels per acre, ill 
1934 It was 160 bushels, a nd in 1935 t he y ield was 184 bushels. Thu s 
t he 1935 product io n per ac re was approximately 10 per cent above the 
average of the hvo preceding years. T he average for t he t h ree years 
was 170 bushels per ac re . D ur in g 1935 t he g rowers spen t 102 hours of 
m an labo r , 24 hour s of horse labo r , used a t ract or 6 hours . and drove 
t he tr uck 29 mil es .for every ac r e in apples. An average of 1,634 gallons 
of spray was applIed per ac r e of apples. 

T he r ela ti ve im por tance of th e va r ious it em s of cost is shown in 
F ig. 3. T he cha rge , for m an labo r, horse labor tractor tr uck and 
m achinery use was t he m ajor it em of cost, con st{t u t ing ll~ore than 32 
pe r cent of t he to ta l. T he g roup of cost items next in importance 
111cluded t he packages, wash ing a nd other cha r o-es of prepar in o- the 
apples for m a rket . T hese expenses totaled $22.74 per ac re on these 
fa rm s, w here t he y ield a ve rageel 184 b ushels of apples pe r acre, a nd 
made up nea rly. 22 l?e r cent of t he to ta l cost. I n determining the total 
cos t of productIOn, lll terest was fig ured at 5 per cent on the es timated 
inves tm ent in trees a nd land ; th at a m ounted t o $2 1.96 an acre, or 21 

IT[MS COST ;.1 PERKR. 
5 loPER C~NTa;()TOT~",>COST<() 3 

I I I 
LABOR. POw£R(MACHY. 1 3l.19 32.2 

[ 

PACKAGES t.M.ASW:TING 22.74 L7 

I 
INTEREST ON TREEStLAND 21.9~ I. 

I 
SPRAY MATERIAL 11.80 I I 

OrHE:R ITEMS ~.34I .7 

" 104.6 3 I I ' 1 

F ig. 3. Ma jor ite m s of cost 1ll produci ll g apples 111 Bcr ri en COUllty, 1935. 
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per cent of the total. The cost of spray materials used in making the 
1,634 gallons used per acre constituted over 11 per cent of the total, 
whil e other items4 accounted for the remaining 14 per cent of the 
total cost. 

In Table 5 the co 'ts on those orchards have been grouped into three 
classifications: ( J ) production costs, (2) harvesting and marketing costs, 
and (3) ove rh ead costs. Production costs included spray material, fer
tilizer, manure, and all man labor, horse labor, tractor and machinery 
used up to picking time. These cost items averaged $36.13 an acre, or 
35 per cent of the total cost. l-Iarvesting and marketing costs included 
all man labor, horse labor and truck u sed in picking and marketing the 
apples. Any expenses that a grOlver had for packages, washing, or co
operat iv e associati on charges for handling the apples were included in 
this group of costs. These costs totaled $37.37 an acre, as average. 
Overhead costs included so me non-cash as well as cash items that have 
to be taken into account in a complete cost of production stat ement. 
T 11 terest on the esti ma ted yalue of $440 an acre for land and trees ,vas 
the largest item of this group, although the orchard's share of the 
general farm expenses and taxes were fairly large items. Those over
head costs averaged $31. 13 an acre or nearly 30 per cent of the entire 
cost. Total cost per acre, including the $22 interest but not including 
any management charge for the operator, amounted to $104.63 an acre. 
If all the work clone hy the operator had been charged at 50 cents an 
hour, $9 would have been added to the cost per acre. 

Income from the 184 bushels of apples averaged $93.05 an acre in 
1935. Appreciat ion in the val ue of the yo ung apple trees was considered 
as income, adding $13.14 an acre. Thus, the total income was $106.19 
or $1.56 more than the total cost on these orchards in 1935 . This could 
be considered as return for the operator's management and would make 
his labor return about 25 cents an hour. If interest on the est imated 
value of the orchard is omitted from costs, and tree appreciation not 
added to the income, the income from apples Vlas approximately $10 
an acre more than costs. 

The index of "all-farm costs" for 1935 was 118, using 1910-'14 as 
100. The average index for the 10 preceding years was about 150. If 
apple production costs were in the same relationship to "all-farm costs" 
as in 1935, the 10-year average cost of apple production on farms com
parable to those 80 farms probably was approximately $135 an acre. 
Production information was available on most of those farms for the 
last three years, and the average yield was 170 bu shels. If the 10-year 
a verage was the same, the calculated average cost per bushel for the 
years 1925-'34 would have been nearly 80 ce nt s a bushel. The index of 
apple prices in 1935 for August through November was 80 compared 
with 120 for the] 0 years preceding. Thus, the 10-year average income 
from apples on farms comparable with this group would have been 
about $140 an acre. If there was the same appreciation of $13 an acr\~ 
in value of the trees, there would have been $18 net return per acre on 
farms having costs com parable with those 80 and a yield of 5 bushels 
for each bearing tree. 

Costs and Returns per Bushel Apples-The average costs of apple 
production per acre shown in Table 5 have been divided by the a ver-

4Share of general farm expenses, taxes, fertilizer, manure and miscellaneous items. 
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age y ield of 184 bushel s (tree-r un ) to ob ta in t he costs on a bushel 
bas is. Table 6 shows t hat the total co st per bushel of tree -r un apples 
produced on those farm s averagecl pract ically 57 cent s . If the oper
ator's labor had becn charg ed at 50 cent s an hou r, t he total cost per 
bushel wo uld have bcen 5 cent s hig her. Production cost s amounted t o 

Table 5. Apple costs and returns per acre in Berrien County, Michigan, 1935. 

Item 

Acres of apples in orelJ an.l. . ...... . ... . ........... . 
N umber of trees per far.lJl 1 *J~earin~ ........ ..... .. . . 

N on-be'Lnng ....... ... . 
N lIInber of trees per acre Hearing . :. ' ... ..... . ... . 

N on-beallng . .. . . ... .. . 
r T ota,) .. . .... . . .. ... . ...... (b l !. ) 

Apple production ~ P e r acre .. .. ..... . ..... . .. (hu .) 
l P er tree . . .... .. ... . ... . . . (b ll .) 

Spray used { p er ac re .. . ............... ... . . (go,Li s.) 
P er tree . .. ...... . .... ..... . ... (gals.) 

PR ODUCTION C OSTS: (pe r acre) 
Pruning (lab or and p ower) .... . ...... . ...... . 
F ertili ;wr ([ ,LboI' awl p ower) .............. .... . 
C ultivating (l a,boT and power) ........... .... . .. . 
Spray ing (l abor awl p ower) .. . .. ... ........ . . . 
Thinning' (labor a,nd ]Jower ) . . . ..... . ......... . 
F er t i li zer and manure . . ............ . ..... . .. . .. . 
8pmy m a teri al . ..... .. . ... ... ...... ... . . . . . ... . 
E(J ll ipmen t use . . . ......... . .. ... . .. . ... . .. .. .. . 
1\1 i scellaneous . ..... . . . .... . ......... . ....... . . . 

Total .. . . ... . .. . . . ....... . ....... ... .. .. . . 

HAUV ESTING AND MAUKE'l' ING COSTS: (per acre) 

A ve ra,ge 
of 

80 Farms 

] 2.5 
46:~ 

:H) 
a7 

:3 
2 , 21'8 

184 
5 

1 ,634 
44 

$2 . 66 
1 . 07 
2.53 
5 . 41 
1. 09 
3. 84 

11 .80 
7 . 23 

. 50 

$36 . 13 

Pi cking' (l abor and l)OWer) . . . . . . . . . . . . . . . . . . . . . 11 . 37 
Marketing(labor and t rucl( li se) . . . . . . . . . . . . . . . . . . 2 . 4:~ 
Pacl<ages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 . 77 

L <Lbor Hours per Acre: 

M an 
Hours 

Vi . 2 
:3. 1 
4 .4 

]4 . 5 
5.4 

42 . 6 

54 . 4 
5 . 4 

Horse 
H ours 

:~. 4 
1 . U 
:L2 

14. 9 

23.1 

. 3 

. 1 

Tra,ctor 
Hours 

~.!) 
2. 0 
1. .') 

6 . 0 

Other m arketing expen se . . . . . . . . . . . . . . . . . . . . . . . . 8 . 97 
P ae-king hou se use .... ', ' .. . .... . ... . ... . . . .. . ... 1 ____ . _9 _3 _1 ______ 1 ______ : 

T o tal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $37 . 37 

OVEHHE AD COSTS: (per acre) 
Share of gen eral farm expeu se .... ... ..... .. ..... . 
'I' a,xes on orch ard . . ..... .. .. . . .. . ... .. .. .. . .... . 
Jnteres t on trees . .. . . .. .. . .... ... ............. . 
Jnteres t on lawl. .. . .... . . . .................... . 
DepreCiation of trees . . . . ........... " ... . ... .. .. . 

Total ....... . ... . " . ..... . ....... .. ...... . . 

T OTAL C OST P ER ACRE .. . ... . .................... . 

I NC OM E: (per acre) 

4 . 95 
3.80 

19 .46 
2 .50 

. 42 
1-----1 

$31.13 

104 . 63 

Apples. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93 . 05 
Appreciation of trees. . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 . 14 

1-----1 
Total income . . . . . . . ... .. ................. . $106 . 19 

PROFIT (per acre) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 56 

*T en years old or more. 

.')9 .8 

111 dc t e rmin in g cos t s o f produ c t ion , a ll p urch a 'cd itcm s wcre ch a rgcd at a ctua l cos t , a n d th0SC 
thin gs n ot p ut'c hasc r! WCt·c fl g urcd at thc u su a l m a rk e t pr ice a t" es t imated avc ragc cos t. . "Nl a n labor 
was chat'gcd a t 15 cents a n ho ul' for p run in g- a nd 20 cent s a n ho ur fo r a ll 0 th c r work . H or se la bo r 
was fi g ured at 10 ccn ts PCI' h0 rsc ho ur. Li g h t two-p low trac tor s were ch<ugcd at the rate of 60 cent s 
a n ho ll1' , a nd m cdium we ig h t a t 75 cent s a n ho u!". T n lek u se was e s tima t ed a t 5 t o 8 cents a mil c 
d cpendin g 0 11 s izc o f tnlck a nd usage. Chargcs fo r th e II SC of o th er m achinc r y an d equipment was 
de te rmin ed f rom a n ac tu a l l'cco rd of r epair s, s upplies, el cprecia t ion anel intcrcs t. (Sce append ix for 
de t a ilcd expla n a tion of a ll itc m s). 
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Table 6. Apple costs and retur 

PRODUCTION C OSTS : (per b usli el) 
L abor, power and machinery ....... . 
Spray JlI aterial . . . . . . . .. .. .. . . .... . 
l ,'e rtil izer, man ure and Jt1iscell aneou s. 

Total . . . .. . . . .. . ... . .... . .. .. . 

ITAHV1;:STING AND MAHKETING COSTS : (p 

I~~~l~~' ~sower a11<l truck Ui>e .. ... .. . . 

o ti ler ~a;'J~eting ·e;l;eJ~se·s·.·. : : : : : : : :: 

Total ............. . ... . 

OV ERH EAD C OSTS: (per bushel) 
In te res t on trees and land .. ... . .. . . . 
Taxes ann gene ral farm expense .... . 
D eprec iation of trees .. .. . . ... . 

Total . . .. ... . ................ . 

T OTAL COST PER B US HEL .. .. .. .... . 

I NC OM E: (per bll shel) 

Apples . .......................... . 
Apprecia,tioll of trees ... . .......... . 

Total ... .. ... . . .......... . 

PROFIT (per bush el) ............ . 

19.6 cents per bushel, marl(1 
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was the most important, am 
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which graded n umber one, a' 
was a loss of 6 cents a busl 
into account. 

Comparison of Most and ) 
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appreciation of trees, ranged 
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unusual condit ions, so the fi 
chards have been averaged 
15 least profi table Crable 7). 
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T he average yie ld of apple 
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Table 6. Apple costs and returns p e r bushel in Berr ie n County, Michigan, 1935. 

Item 

PnOD UCTION COSTS: (per bushel) 

~;:)~;\R~~~f~r~l~l.l~l.a.C~l.i~l~I? : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Fertili zer, manure aIld miscellaneoll s .. ...... .................................... . 

.Total .. ... .. . .. ... . .. ................... . ................. ..... .... ... . . 

HAIlYES'fJNG AND MAHKETING COSTB: (per uu shcl ) 

Labor, power an(l trllck use ...................... ............ ... . ... ........... . 
Packages .... ......... . ..... ... . ............................................. . 
Othe r marketing expenses .......... .. ..... . ....... . ............................ . 

Total ..... . ... . ... .. .. . .. .. ................ . ...................... .. ..... . 

OYI<~HIIEAD COSTS : (per blIshe l) 

Inte rest on trees aIlei lalld . .... ....... ..... ... .......... ... ....... ... ........... . 

;r;~~7-~c7~~{o~~I~~rfr~e~~I:I~ . ~_~p~ ' .' ~~ ' . '. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

Average 
of 

80 Farms 
(cents) 

10 . 8 
6 . 4 
2.4 

[0 . G 

7 . 5 
7 . 5 
fl . 3 

20 . 3 

12 . 0 
4 . 8 

. 2 

Total . . .. .... ... . .................... .. ....... .... .................. . ..... 17 . 0 

TOTAL COST PER D US IJ EL.. .... ...... .. ...................... ...... ............... 56 . !) 

INCOME: (per bushel) 

Apples... . ......... . . ........ . .................................... .. .......... 50.6 
Appreciation of trees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 . 1 

Total. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 57 . 7 

PnoFIT (per bushel) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8 

19.6 cents per bushel, marketing costs 20.3 cents, and overhead costs 
17.0 cents per bushel. The charge for labor, power, and machinery 
used in producing the apple crop until picking averaged 10.8 cents per 
bushel of apples harves'ted, while spray material cost amounted to 6.4 
cents per bushel apples, and fertili ze r, manure, and miscellaneo us items 
were 2.4 cents. 

In picking and marketing the apples, the labor and power cost was 
again a large item, although the cost of packages, washing, and cooper
ative association handling charges was greater than the labor and power 
cost. Of the overhead it ems, interest on investment in trees and land 
was the most important, amounting to 12 cents per bushel apples pro
duced. Income from the sale of apples, approximately one-half of 
which graded number one, averaged 50.6 cents per bu shel. Thus, there 
was a loss of 6 cents a bushel unless appreciation of trees was taken 
into account. 

Comparison of Most and Least Profitable Orchar ds-Net return per 
acre, after tak ing into account all items of cost and incom e, except 
appreciation of trees, ranged from a profit of $66 to a loss of $88 per 
acre. Some of this extreme variation may have been the result of 
unusual conditions, so the figures on the 15 most profitable apple or
chards have been averaged for comparison with the average of the 
15 least profitable (Table 7). The average net return was $43.32 profit 
per acre on the most profitable group, and $36.83 los s per acre on th e 
least profitable. 

The average yield of apples was 290 bushels on th e lllost profitable 



14 MICHIGAN SPECIAL BULLETI J NO. 2RG 

T able 7. Comparison of the most and least profitable apple orchards, 1935. 

Item 

Acres of al)pJe per farm . .. . ... .. ... . . . ... . . . .. . . . . ....... .. ...... . 
Number of trees per acre of bearing age ..... . .... . ... .. ...... . ...... . 

f 
Total . . ...... . ....... . ........... . . (bu .) 

Apple production per acre No. 1 . .. .. .............. . .......... (hu .) . 

Spray used per acre .. . . . .. t .~~.i:~s.:.:.:.:.:.: .:.: .:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: (~i;j 
C OSTS PER A cn E: 

g~:~~~lc?~ .. ~~(~ ~~~~~~t:i~l~ :-: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Total. ... ........ . .... .. ... . ......... . ........ . 

INCOM E PEn ACRE : 

Average 
15 

High-profit 
Farr 11 5 * 

13 . 
40 

290 
174 

I R 
DR 

2 , 1()2 

$14 . 14 
.'50 . 70 
05 .02 

$ 1:15 . 8G 

]07 . GG 
11. 52 

Average 
1 ;) 

Low-profit 
F ,LrlllS* 

] 3 . 8 
42 

]07 
48 
18 
4 1 

1,324 

$3.'5 . 00 
22 . J 7 
02 . 07 

$OO . O:{ 

40 . 07 
7 .£3 

$17D. I H $53 . 70 

~gg:'~~i~iion' of ·t~ees·".·. '. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Total . . .. . ..... . ............ . .............................. 1-----1------

PROFIT on Loss PEn AcnE ................. . . . .. . ............. . ... . 4:l . :l2 - 30 .83 

. 47 . R4 

. 02 ..'50 
Total cost per bu sh el ... .. . . . ... .. .. . ...... . . .. . .. . .. . .... . . . 
Total income per busheL ... . . . ... . .................. . ....... . 

2 ;) 31 
17 11 
0 I 
H !) 

:") 0 
4 11 

:tl 4 1 

Variety of apples produced : (per cen t) 

{V~~NI1~~ ' : : : : : : : : : : : : : : : : : : : : : : : : : .... : : : : : : : : : : : : : : .... 
McIntosh .. . ... .. ................. . . ......... . . 
Delicious . . ... . . '" . . . . . . . . . . . . .. . . . . . .......... . . . .. . .. . 

g ~i~\I~;~1.1 . ~~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ... ... . 
Oth ers. . . . . . . . . . . . . ... . .. . . ..... . 

*SeJected on th e IHL!:iis of profit per ac re , exc luding tree ;Lppre('i<Ltion . 

g roup and 107 bushel s on the unprofitahle . The average y ield in 1934 
was 197 and 156 bushels, respectively, a nd in 1933 it was 254 and 107 
bushels, respectively. Thus, it is ev id ent that the hi g her y ields were 
th e result of orchard managem ent ancl conditions, rather than ome 
unu sual situation occurring in 1935. 

Some of the major factors ca usin g the difference in r eturns were 
general ?rchard management, type of oil , exte nt of prunin g , a mount 
of spray mg, a nd g rade and va ri ety of: apples. T he high-profit orchard s 
wer e usually on the m or e des irable soi l type s,G w hil e the low-profit 
orchards were on soi ls less adapted to profitable apple product ion . 
The hig h-r eturn gro up did les s pruning, a s more than one-half indi
cated that they pruned lig htly. In th e case of: the low-return gro up 
only 20 per cent pract ised li g ht pruning, and the remainder, medium 
to h eavy prunin g . T he farmer s in the high-profit g roup appli ed n early 
2,200 gallons of spray per ac re of apples, compared w ith sli gh tl y more 
than 1,300 gallons in the low-profit gro up. Disease control "vas much 
be tter on the first group, and the size of the apples averaged larger, 
so that 60 per cent of the 290 bushels production per acre graded num
ber one in contra st w ith 45 per cent 0 f t he 107 bush els product ion of 
the low-profit group. Regarding var iety of apples , t he re were more 
J onathans, Wealthy, McIntos h, and D eli cio ll s in th e high-profit 01'-

6See append ix for description of so il types. 
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chards, while the leading vari eti es in the low-profit gro up wer e J ona
thans, Vvealthy, Grimes, a nd Duchess. The differ ence in va rieties on 
these two g roups of orchards, howev er, was negligible and could in no 
sense acco unt for the differences in returns. 

The number of trees per acre was about the same in both g roups , 
but the average age of the bearing trees in the hig h-prott orchards 
was about 20 years compared w ith approximate ly 23 yea r s in the low
profi t orchards. 

Production costs totaled $44.14 an acre on the hig h-profi t group and 
$35.69 on the low-profit, or 15 cents a nd 33 cents a bushel r espectively. 
Harves ting cost s per acr e were al so higher on the hi gh-profit group, 
but on a per bushel basi s each approximated 20 cent s. Overhead costs 
wer e $35.02 an acre on the first g roup and $32.67 on the latt er g roup, 
or 12 cents and 30 cents a bushel, respectively. A ll costs totaled slightly 
more than $135 an acre on the high-profit farm s, a s an average, com
pared w ith $90 on t he low-profi t farm s. Total co st per bushel of apples 
harvested, however, was 47 cents on the high-profit group and 84 
cents on the low-profit. Incom e pe r acre from the apples was almo st 
four times as high on the profitable group as on the unprofitable fa rm s, 
because there were nearly three time s as many apples and the sale 
price was 15 cents a bushel hi g her, because of the higher percentage 
of number one apples. Net return per acr e as pay for the grower's 
managem ent was $80 great er on the hi g h -profit farms than on th e 
low-profit , which m eans t hat th e grower s in the fir st group had $600 
profit on their apple orchards and t he low-profit m en lo st $500 on apple 
orchards of the same size. 

The m ost profitabl e individ ual apple o rchard of the entire gro up in 
1935 was one of 11 .5 acres w ith an average o f 47 bearin g and 6 non
bearing trees per acre. One- third 0 [ th e tr ees were J onathan s, one
fourth Northern Spies, and there wer e so m e McIntosh , Gr im es, W ealthy, 
a nd D elici ous. Most 'of t he hearing tr ees were 18 years old. Those 
trees were on Bell efonta ine so il a nd had made good growth. The trees 
were p runed lightly. Ten ton s of manure were applied to the o rchard 
in 1934 and 20 tons in 1935, along w ith 1,800 pounds o f nitrogenou s 
fertilizer. Clean culti vat ion was practi sed. ] ' he re w ere six swarm s of 
bees in the orchard. Spray applica ti ons during the seaso n a mounted 
to 2,072 gallons per acre. The y ield of apples on th is orchard ave raged 
over 11 bushels per tr ee, or 534 bushels per acre, 58 per cent of which 
were number one apples . The 1934 crop was less than 1935, hut t he 
1933 production was cons iderably large r than 193 5, so the three-year 
average was 465 bush els per acre . T he 1935 apple crop was sold at 
the farm a nd brought $234 an acre or an ave rage of 44 cents a bu shel. 
Product ion costs we r e sli g htl y ove r $47 an acre, or 8.8 ce nt s per bu shel, 
w hil e harv est ing cos ts were $83 a n ac re. or 15 .(i ce nt s a bushel, a nd 
overhead costs $38 an ac re or 7.1 cc nt s a hu shel. Tota l cost per acre 
was $168 a nd per bu shel apples 31. 5 cents . Net ret urn per acre was 
nea rly $66 bes ides th e $28 an acre appreciat ion in value of th c trees. 

Apple Costs and Returns by Age of Trees- The ave rage age of the 
bearing apple trees in th ese orchards was approx im at ely 23 years; in 
13 orcha rds the bearin g trees were less than 15 years olel , in 19 orchards 
from 15 to 19 years old, in 36 from 20 to 29 yea r s a nd in 12 th e trees 
were 30 years olel o r o,lel e r (see Tahle 8). T he o rcha rd s we re grouped 
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according to the age of the Learing trees to study the relationship be-
tween tree age, costs and returns. . 

Production cost, or cost up to picking time, averaged slIghtly over 
$26 an acre on orchards 14 years old or ' less, and from $3~ to $39 on 
orchards in the three older age-groups. The lower productIOn cost on 
the young orchards was due principally to less spraying and pruning. 

T ab le 8. Apple costs per acre by age of bearing trees on 80 
Berrien County farms, 1935. 

Item 

Number of farms . . ... ... ... ....... . ............. . 
Acres of apples per farm .... . . : ............ ... ... . 

Number of trees l)er acre { ~~<;2~~a'ring: : : : : : : : : : : : : 
S d {Per acre .. ... ........... . ..... . (ga'! .) 
, prays li se Per tree ..... ...... .. . ... .. .... (~I.) 
Aid t' n { p er acre ...... .. .. .. ... ... ( L1 .) 

pp e pro uc 10 Per tree ...... . ..... . ..... (bu.) 

NE1' RETURN (per acre) ..... . ... . ........... . .... . 

PHODUCTION HrSTOHY: 

Bushels per ac.re, 1933* ... . .. . ........ .. .. ..... . 
Bushels per acre, 1934* ........................ . 
Bushels per acre, 1935* .. . .. ........ . ......... . . 
Bushels per acre, Average* ....... .. . .... ...... . 

14 Years 
and Less 

]3 
13 . 1 
36 

1 
1,060 

29 
113 

3 . 1 

$2.12 
.70 

2.12 
4.01 

.16 
3 . m 
7.37 
6.47 

.14 

$26 . 66 

8 . 93 
1.3.'5 
8 .01 
2.39 

.49 

$21.17 

3 .53 
3.41 

16.47 
2 .74 

0 

$26.15 

73.98 

62.55 
24.16 

$86.71 

12.73 

85 
105 
1]3 
101 

Age of Bearing Trees 

] .5- [9 
Years 

]9 
12 2 
44 

3 
1,f) 10 

41 
227 

5 2 

$3.02 
1.10 
2 .78 
5.64 
1.2.5 
3 . 91 

12.64 
7.81 

.34 

$38.58 

14 . 98 
3 . 01 

20 . .'):3 
]3 . 80 

.47 

$52 . 79 

5.88 
a.23 

20 . 22 
2.43 

0 

$31. 76 

123.13 

123 .83 
21.] 3 

$144.96 

21.73 

229 
HH 
234 
208 

20-29 
Years 

36 
13 .2 
36 

3 
1,4.53 

40 
]80 

5.0 

$2.28 
1. 20 
2 . 8;') 
.'5.88 
1.48 
3 . 71 

12 .35 
7 . 04 

. 78 

$37.57 

10 . ,'50 
2 . .')0 

];L2.') 
G.86 
l.03 

$37.14 

5.0G 
4 . 0G 

20.76 
2 .39 

.50 

$32.83 

107.54 

92 .31 
7 . 31 

$99 . 62 

- 7 . fJ2 

156 
17:3 
171) 
169 

30 Years 
and Up 

12 
10 , 2 
32 

7 
1,986 

62 
2[2 

G.6 

$4.10 
.81 

1.47 
5.17 

. GI 
4.,'5!J 

14.21 
7 . 94 

.22 

$30 . 12 

11. If) 
2.63 

11.01 
5.68 
1. 24 

$31. 76 

4 . 69 
4 . ;~0 

17 . 20 
2 .75 
1.50 

$30 .53 

101.41 

80.33 
4 . 98 

$85.31 

- ]6.10 

226 
]fJO 
22:~ 
213 

*Proeluction histories were available on 12 orcllarc1s of tile YOllngest group, 13 of the second, 28 of 
the third and 10 of the oldest. 
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Table 9. Apple costs a nd retUJ 

Item 

PRODUCTION COSTS: (per 1J1I~hel) 
Labor, powm' ,mel machinery .... . . . 
f-lpr<ty l1laterhd ... .. . ....... . . .... . 
Fertilizer, manure anel miscellaneous. 

Tot<tl .... .. ................. , 

HAHVESTING AND ]\1AHKETING COSTS: (r 

La,bor, power and truck use . .. . 
Paclmges . . ................ .... .. . 
Other marketing expenses ... . .. , . , . 

Total ................ . 

OVEHHEAD COSTS: (per bushel) 
Interest on trees and land ......... . 
Taxes and general farm expense .... . 
Depreciation of trees .... . ....... . 

Total ..... . .... ..... . 

TOTAL COST PER BUSHEL .... 

INCOME: (per bushel) 
Apples .................... . ... . . . 
Appreciation of trees . . .. ...... . 

Total income .... . 

NET RETURN (per busIJCl) .... 
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Harvesting and marketing cos t s per acre var ied considerably on the 
various age-groups, but were approximately in proportion to the yield, 
although marketing method had some effect on those costs. Harvest
ing and marketing costs averaged slightly more than $21 an acre on 
the yo ungest orchards having a 113-bushel y ield per acre, and nearly 
$53 an acre on orchards 15 to 19 years yielding 227 bushels per acre in 
1935. Overhead costs varied less than the two preceding gro ups of 
costs, being approximate ly $26 an acre on the youngest orchards anel 
sligh t Iy over $30 to $32 on orchards in the three older age-groups. Total 
(ost per acre averaged about $74 011 the youngest orchards, $123 on 
those 15 to 19 years, abo ut $108 on those 20 to 29 years, aud over $101 
on those 30 years old or older. 

IV[ore hearing trees per acre were in the orchards 15 to 19 years 
old than average, and less than average in the oldest group. Total 
yield of tree-run apples in 1935 ,vas lowest on the yo ungest group of 
orchards, highest in the group 15 to 19 years, about average on the 
group 20 to 29 years old, and relatively high on those 30 years old or 
more. Average y ield per acre for the three years 1933-'35 showed 
about the same y ield difference by age of trees as for 1935, although 
the oldest trees had slightly the highest average. Income per acre from 
apples in 1935 varied in about the same degree as the yield per acre, 
although the income was proportionally lower on the oldest orchards in 
this study becau se of lower quality of apples. Net return per acre above 
total cost, disregarding appreciation in value of the trees, was highest-

Table 9. Apple costs and returns per bushel on 80 Berrien County farms, 1935. 

Item 
11Ymm;; 
awl Less 

Age of Bearing Trees 

Hi-10 
Years 

20-20 
Years 

30 Years 
and Up 

PnOD UCTlON C O;;TS: (pe r UlIf'llCl) (cents) (cents) (cents) (cents) 

L<1bor, power ,md machinery . . . . . . . . . . . . . . . . . . . . . 13.8 g . S 11 . fj \) . 4 
f)pray materi,LI. .... . ...... . .. ... .. . .. . .... .... . G . • ') 6 . 9 6.8 6 . 6 
Fertilizer, manure and mi scellaneous. . . . . . . . . . . . . . 3 . 3 1. 9 2 . S 2.3 

1---------1--------1--------1--------
Total .. . . ... .... .. . . .. . . . . ... . . . . .. .... . . . 26 . 6 18.3 20 . 8 18.3 

HAHVESTING AND l\1AnKETING COSTS: (per bushel) 
Labor, power and twck use .... .. . . .. .. . .. .. . .. . . g. 0 7. fJ 7 . 1 6 . .'i 
Pac1<ages ....... . ... . ... . .. . .... .. ... .. .... ... . 7 . 1 9.0 7.4 S . 2 
Other marketing expenses . . . . . . . . . . . . . . . . . . . . . . . 2 .. '5 G. 3 6.1 3 . 3 

Total . ..... . .......... .. ..... . .. .. . .. . . . . . 

OVERHEAD COSTS: (per bushel) 

Interest on trees and land ... . ... . . . . . . . .... . ... . 
Taxes and gfmeral farm expense . . .... ..... .. ... . . 
Depreciation of trees ... .. .... .. .. .. .. .. . ....... . 

Total .... .. . .. .. ... ... .. ... . .. . . . 

TOTAL COST PER BUSHEL .. .. ...... . . ... . . .. ... . . . 

INCOME: (per bushel) 

Apples ... . . .... . .... . .. .... .. . 
Appreciation of trees. 

Total income. . . . .. . .... . 

NET RETURN (per busbel) ........ . 

1---------1- ------- 1--------1--------
18 . 6 23 . 2 20 . 6 15.0 

17 . 0 
6 . 1 

10 . 0 
4 . 0 

12.8 
S.l 

.3 

9.5 
4.2 

.7 
1---------1- ------- 1---·-------- -

23.1 

65 . 3 

55 . 4 
21.4 

76 . 8 

11.5 

14 . 0 

55 .• '5 

[i4.6 
9.3 

63.0 

8.4 

18.2 

50 . 6 

[) I .1 
4.0 

55 .1 

-4.5 

11.4 

47.7 

:m.o 
2.3 

40.3 

-7.6 
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for the orchards 15 to 19 yea r s old, and lowest for the orchard ' 30 yea rs 
old and more. 

Average apple production per tr ee for the three years was 2,8 bushels 
for the orchards 14 years old or Ie s, 4.7 bushels per tree for both 
those 15-19 years and from 20-29 yea r s, a nd 6.6 bushels for the orchards 
30 years old o r more. Those y ields are essentially the sam e as tho se 
reported by Ga rdner in M ichi gan Agricultural Experiment Station 
Specia l B ull etin 161 for a larger and more w id ely d istributed °TOUP 

of M ichigan orcha rds. b 

Table 8 presents a detailed statem ent of the cos t s and returns per 
acre acco rdin g to t h e age of the trees, while Table 9 contains a brief 
s tate m ent of the cost s a nd return per bushel of apples . These ngures 
"\\' er e obta ined by dividing th e cost a nd r eturns per acre by the total 
hu 'hels of apples produced per acre in 1935. Co st up t o picking tim e, 
calcul ated on a per bush el ba sis, was higher on the youngest orchards 
and those 20-29 years olel, principally because of low er yield per acre. 
] Iarvest ing and marketing cost per bushel was h ig her on orchards 15 
to 29 years than on the youngest or oldest orchards, due la rgely to 
m ethod of marketing. O \' erheacl costs per bu shel showed a very close 
co rrelati on w ith the y ield of apples per acre, being lowes t on the two 
age-grotl p with the h ig hest yields. T'he average price r ece ived for 
the apples wa s higher for the yo unger trees, and was decidedly lower 
for the orchards 30 years old or older. Apprec iation in value of the 
trees was great er on the yo un ger orchards, so that the total incom e, 
calcul ated on the basis of a bu.-hel of apples produced, was consider-
ably higher on the young orchards. . 

F ACTORS AFFECTING APP LE COSTS AND RETURNS 

Many factors influence the y ield of apples obta ined per acre and th e 
costs of product ion. One of the 1110st important is the personal element 
of management. There is no way that this factor can be cor related 
w ith y ield and cost s, except a s it can be m easured by the m ethods 
followed by the fruit grower w hi ch lend themselves to stat ist ical tab
ulation. M ethods or conditi ons reflecting management, such as the 
s it e and soi l type of the or chard, the varie ty and spacing of the trt:es, 
the method of pr unin g, amount a nd kind of manure and fertilizer ap
plied, soi l management, thorougll11c s of sprayin g, kind of equipment 
used, extent of apple th inning , and method of marketing are all m ore 
o r les s dependent upon the manager. 

Of cour se, afte r the farmer has taken into consideration the so il 
type and selected the s it e for t he orchard, selected the varieties ancl 
decided upon the spacing of the trees, nothing much can be done abou t 
it t hereafter, which means that these things should be done with 
innni te care. There are other conditions over which the fruit growe r 
has little or no control, such as damage by hail , low temperatures or 
frost, rainfall, prevalence of diseases, o f in sect s, and the d mand and 
supply of apples , T he grower can reduce, however, the likelihood of 
frost damage hy select ion of sit e, partly overcom e lack of rain by so il 
pract ices, a nd prevent insect damage by thorough spray ing. This 
section is devoted to a cons iderat ion of the effects of the factors under 

COST OF PRODUCH,G P 

the control of the indi vid 
net return . 

Influence of Yield on C 
apple in this st ate somct 
one year to another, due 
The average y ield of appl 
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Table 10. Influe nce of ap!= 

Item 

Number of farm s . . 

PER A CRE: 

!: 
] 

Yield, 10:3.'; (hu .) . . . . . . . . . . . . . 6 
A vemge yi eld, 1 0::l3 - ' :~ 1 (bu. ) . . . l' 
ProrillcLioli cost ( 10:3.';). . . . . . . $2 
Harvest('os t ( 1 0:~.') )... . .. . . . 1 
Overhead cos t (1035).. . . . 2 

Total cos t (l03.'; ) . . . . . . . . £6 

Total income (103.') . . . . . 4 
. et return (103.') .. .. .. .. - 1 

PER BUSHlcL: (c', 

Production ('o,, !' ( 1\1:3.') . :3 
Har vest ('os t ( 10:3.';) . . . 2 
Overh ead ('ost (lD3!j ). . 4 

Total . .. . , ...... 0 
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the control of the indi vidual growcr upon cost s, yield per acre and 
net returns. 

Influence of Yield on Costs and Returns- The total procluction of 
apples in thi s state som etim es varies as llluch a s 100 per cent from 
one year to another, du e to climatic conditi ons, insects and disea ses . 
The average y ield of apples per tree of hearing age in l\1ichigan is 
about 1.2 bushels, w hile the average y ield on these 80 farms in 1935 
was 5.0 bu shels per bearing tree. Apple y ield per acre on these farm s 
ranged from 17 to 534 bushel s. Two g r o\\"er s averaged more than 500 
bushels per acre or in excess o f 11 bushels per tr ee, and three other s 
had more than 400 bushels of apples per acre. Table 10 s ho ~ws th e 
numb er of grower s havin g y ields rangin g from less than 100 to 350 
and more, by intervals of 50 bu sh els pcr acre. The gro up having the 
lowest y ield averaged on ly 64 bu shel s of apples per acre, or 1.8 bushels 
per bear ing tree. The e ig ht grower s ~\Vith the highest yie lds averaged 
436 bushels per acre, or 10.3 bu sh els per bearing tree. Average yields 
th e two preceding years indicate t hat th e high-yield g rower s were con
sistently better. Thus it is ev ident t hat wher e environmental con
ditions \ve re favorable for 'high y ields and good management methods 
em.ployed, an increase of app roximately 100 per ce llt in production 
and ove rll eacl costs was respo nsible for an in crease in y ield of approxi
m ately 600 per ce nt as compa red \\"ith indiffer ent orchards uncler less 
e ffi cient managem ent . 

Total co st pe r acre in 1935 for p rod uction, harves ting and overhead 
costs var ied from $61.59 for the group w ith the lowest y ield to $167.42 
for the growers having the bighest yield . Approximately $11 of t he 
difference wa s in overhead costs, $34 in production costs, and $60 in 
harvesting and marketing. Figure 4 show s this differ ence graphically. 
Total income pe r acre in 1935 varied even more than costs, being only 

Table 10. Influence of apple yield on costs per a cre and per bushel, 1935: 

Item 
00 3fiO 

and J OO- J 4D 1.')0- 1 DD 200-24D ~fiO-200 300-310 and 
Less IIp 

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

Numoer of farms . . 16 J3 16 10 11 6 8 

PER ACRE: 

Yield , 193.') (bll. ) . ...... . ... . r,1 ] 2 1 H)g 222 2r,7 3 12 436 
Average yicld, 10 ~~;3 - ';34 (bu.) . . . 
Prodllction cost ( 103.,)) ... .. . . . 
Harvest cos t ([0:3.')) ... ... . .. . . 
Overhead cost ( 1!)35) . . . .. . .. . . 

RI 126 11 7 222 22(-; 262 306 
$21 . 1.') $;)7 . RO $:~2 . RO $42.06 $40 . !i!i $ 44 . 0:) $fi.') . .5 6 

13 . 71 2R . 2:3 3 1 . !)7 ::l0.R7 !i2.r,4 77 . :;0 74 . ]f) 

26 . 7:3 :) I. :3fi 2:l . 48 :33 . 10 33 . 28 36 . :~2 37 . 67 
- - - ------------------ -

Total cost (l !)3f») . .... . $61 . .') 0 ;:;07 . :{0 $0:3 . SO $115 . 0:3 $ l :)fi . 47 $1.')7.85 $ ]67 . 42 

Total income (103.5) . . .. . 
Net return (103.') ) .. .. . 

46 . J 1 7.'i . 62 RO . M 134.70 141 . fiG 100 . 02 212.:)0 
- 1!i . 4S - 21. 77 -4 . 2.5 10~76 6 .09 :32 . 17 44.\17 

PER BUSHEL: (ccnt s) (re lit H) (cen t ~) (cen t s) (cent s) (rent s) (cent~) 

:n . 1 :j 1 . 2 10 :; 10 ~0 1R. (-i 14 . 1 12 . 7 
2 1 . :; 2:) . :j 1 R . 7 I S . O 1!) . 7 24 . S 17 . 0 

Productioll cost ( 10a.5 ). 
Harvest cost (1 g:3.')) ..... .. . . . . 
Overhead cos t ODa:;) . .. . . . . . . . 41. R 2fi . 0 J7 .4 14 .0 .1 2 . . ') 11 . 7 R . 6 

---------------------

Total .. . .. . . .. .. . .. . . .. . 06 . 4 80.4 :)fi . G 51.0 fiO.8 :;O . fi ::IS . :3 
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costs per acre, 1935. 

$46.11 on the low-yield group and $212.39 on the high-yield group. Nel 
return per acre to the g ro·wer for his managem ent after allowing all 
costs of production varied from losses of $15.48 and $21.77 on the two 
low-yield groups to an average net r eturn of $44.97 per acre on or
chards with the highest yields. Thus, the net return was more than $60 
an acre higher on the high-yield group than on the two low-yield 
groups, and if apple prices had been high this difference ·wo uld have 
been still greater. 

Costs per bushel oj apples produced varied g reatly on the low- and 
high-producing orchards. Total cost per bushel of tree-run apples aver-

III ... 
840~--------~~TR~~~~ 

20 

50 

Fig. 5. Relation of yield to costs per bushel apples, 1935. 
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Table II. Influence of soil type 

Item 

N umber of farms ... ... . . . ... .. . . .. . . 
Acres of apples per farm .... .. . . . . .. . 
T ' . acre { Bearing .. . . .... .. ... . 

rees per Non-bearing . . . . . . .. . 
A verage age of trees (years) .. ..... . . . 

Yield per acre in ] 93,5 . . . ... . . . ... . (1)1 
Yield per acre (1 933-35) .. ... . . . . .. (b l 

Total cos t per acre in 193.5 . .. .... ... , 
Totul cost per bushel, 1935 . . . .... (cen 
Total cost per bushel (1933-35)* . . .. . . 

*Us ing three-year average yield s, an, 
cost per bushel. 
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aged 9G cents Oll orchards averaging G4 bushels per acre in 1935, C0111 -

pared to 38 cents on orchards producing 436 bushels of apples (Fig. 5). 
Of this difference of 58 cents in the total cost per bushel of apples, 33 
cents were in overhead cost s, 20 cent s in production cost, and 5 cents 
in harvesting and marketing costs. Overhead cost per bushel alone 
was more on the low-yield group than total cost on the high-yield. A 
y ield of more than 200 bushels per acre was needed to pay costs of 
production in 1935 w h en the apples solel for an average of 50.7 cents 
a bushel, if appreciation of trees was not considered as part of the 
income. Forty-four per cent of the 80 orchards in this g roup produced 
200 bushels or more per acre in 1935. 

Effect of Soil Type on Costs and Returns- The farms were gro uped 
into eight general so il types, based upon the predominating so il type 
of the apple orchard. In comparing the average results on each soil 
type it should be kept in mind that the site, the amount of erosion, the 
number of trees per acre, and the general level of the managing ability 
of the growers may have been unequal. It is thought that the number 
of orchards in most groups was suff-icient to even out these variables, 
although there seem s to be so me di screpancy in the case of the Miami 
soil type results. It is generally thought that this is one of the better 
soil types for apple production, and the a uthor is of the opinion that 
the small number of trees per acre, and poss ibly other factors lowered 
the average yield and raised the cost per bushel on this group 0 f 
orchards. 

The three-year average yields on this group of apple orchards indi
cate the desirability of Napanee, I-lillsdale, and Bellefontaine soil types 
for apple production. The estimated cost per bushel on the basis of 
three-year average y ields shows that apples can be produced at a lower 
cost on those so il s. It should be pointed out that the orchards 011 

Bellefontaine so il s had an except iona lly large number of trees per acre 
and as those orchards get older, crowdi ng will probably reduce the 

Table 11. Influence of soil type on apple costs and returns in Berrien County, 1935. 

Soil Type 

Item 

03 

S 
o 
'0 
C) 

------------------1-------------------

Number of farl1l s . . . .. .. . . . ...... . .... . . 10 10 11 7 9 15 3 14 
Aeres of appleR per farm . . .... . ....... . . 10 .5 9 .3 10.0 17 . J 21.4 11.3 12 . 6 1l.7 
Trees per acre { Bearing . ..... . ........... [i4 4.1 33 35 38 28 47 3:) 

Non-be<Lrmg . . ... . ... . .. 2 !) 4 !) 1 6 2 1 
Average age of trees (years) .. . ..... .. ... 21 21 22 19 21 25 25 19 

Y ield per acre in H)35 . ............ (bu.) 224 J87 212 J36 213 181 133 ],'53 
Yield per acre (H)33-35) . .. .. . .... . (bu. ) 2J8 217 l78 17!J 167 J38 139 125 
Total cost per acre in 193.'5 . . ............ $llO $98 $113 $101 $117 $97 $109 $94 
Total cost per hushel , 1 93!J . . . . .. . (cents) . 40 . .'53 .. '53 . 74 .. '5.'5 . 54 .82 . 62 
Total cost per bushel (J 933-35) * .. . .. .. .. . 50 .48 .60 .62 .66 .64 .80 .71 

*Using three-year average yields, and 1935 production and overhead costs per acre, and harvesting 
cost per bushel. 
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y ield. Average yields and costs al 'o show the Plainfield and Coloma 
soil types to be generally undes irable for profitable apple production. 

It is po ss ible that super ior management by a grower may result in 
a high net return on one of the les s desirable soil types, or that a poor 
site may make a plat of one of the better soil types unprofitable for 
apple production. Other variable factors may also have an influence on 
profits, but when all other factor s equal except so il type, it seems that 
growers locating apple orchard s on Napanee, H ill sdale, Bellefontaine, 
and Miami soil types have the bes t opportunities for profitable apple 
production. 

Relation of Number of Trees Per Acre and Costs and Returns-The 
records on those orchards were sort ed according to the number of bear
ing trees per acre in order to study whatever relation there was with 
costs and r eturn s. Table 12 sho'ws that the farms w ith the fewest 
trees had the lowest yield per acre and th e lowest net return. The high
est yield per acre and the highest net r eturn were obtained from apple 
orchards having 35 to 40 bear ing trees per acre . O rchards having an 
average of 51 bearing trees pe r acre did not yield as well as the pre
ceding group and showed a los s in 1935. 

Table 12. Relation of number of bearin g apple trees to cost and returns, 1935. 

N umber of Trees per Acre : 

Item 

U nde r 30 30-34 .0 3.'5 .0-30 .0 4.0 and Up 

N umoer of farm s . . ................. . ... . ........ . 2 1 Hl Hi 24 
NUlliber of trees per ;,cre { l~earil1 ~ . . : . ~ . . . ..... . . .. . 

N oll- IJeu,ll llo' ........... . 
A pple prod 1lC: Li 011 p er a('!'e (bu .) .. . .... . ........... . 
Tot<LI cos t per acre . . ........ ' .... . .. , .... . .. . .... . 

24.6 i12 . 4 ;~.') . 7 5 1. 3 
4 .U 3 . 6 2 . 4 2.0 

13l ]87 229 187 
$7.').3l $ 10!) . 98 $ J27 . 42 $108.67 

Net retllrn per acre ... . ........ . .... . ....... . ... . . - 8 . !J0 5 .. 20 1!J . 62 -3 . 93 

Age of Trees and Costs and Returns- Accord in g to ] able 8 orchards 
having bearing tr ees of 14 years or less 11 ad a three-year average y ield 
of 101 bu shels, compared with 208 bushels for those 15-19 year s old, 
169 bushel s for o rchards 20-29 yea rs old, and 213 hush els for tho se 
30 years old or older. There wer e 11 0 really old orchards for compar ison 
beyond the 30-year group. 

Influence of Amount of Spray on Costs and Returns- More or less 
extreme variations in th e costs o f pruning, cu lti vat ion and of fertilizer s 
appl ied we re expec ted for there are wide differ ences of opinion and ill 
r eco lllm endation s as to w hat const itut e good practice in these opera
tions. Spraying, 011 th e ot her l1alld, is universally accept ed a s a neces 
sary procedur e and for the m ost part there is all effort to follow a 
more or less s tandard set of r eco l1lm endations (those contained in the 
spraying calellc1 cH G of the Michigan Agricultural Extension Division). 
Nevertheless th e r eco rds show that there were a s great d ifferences in 
spraying performance as in these other practices. 

As few as four appli cations we re made in so m e of th e o rchards and 
as many as 14 in others . Probahly more importallt than number of 

GExt. Bu1. 15-L 
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applications ,vas thoroughness of coverage m easurable in part by the 
amount of spray material applied. l'he num bel' of gallons of spray used 
per acre in the course of the season on these 80 orchards ranged from 
225 to 4,890 and averaged 1,634. The 225 gallons were appli ed in 4 
applications t o an orchard containing 26 trees to the acre, making 
slightly more than 2 gallons per tree per application, an amount ob
viously inadequat e for thoro ugh cove rage. The 4,890 gallons was ap
plied in 14 applica tions to 57 trees to the acre, making approximately 
6 gallons per tree per application. Ass uming the same concentration 
of activ e ingr edi ent s in the spray material, her e was a difference of 10 
to one in the film of prot ection to foliage and fruit. 

That the more heavily sprayed orcha rds should bea r larger and bet
ter crops of fruit was t o be expec ted, although part of the additional 
spraying may have been du e t o the h eavier crop on the trees. The 
records show that th e average production of the 21 orchards r eceiving 
les s than 1,000 gallons of spray per acre "vas 75 bushels, while that of 
the 10 "most sprayed" orc hards was 278 bu shel s Crable 13 ) . Doubt
less part of thi s differ ence in y ield was due to the other differences 
between the two groups of orchards, as it would be expect ed that 
growers who do the m ost thorough spray ing would likewi se do a 
relativ ely better job of maint:lining their so il s. Neve rtheless, th er e is 
every evidence that a considerable part of this differ ence in yield was 
due to spraying practices, though possibly som e of the orchards we re 
getting more spray material than they actually r equired. It was ob
served that m os t gro \Vers applying 2,000 gallons per acre on matur e 
trees usually obta inecl good control of both scab :lnd worms. 

The figur es on percentages of No.1 grade fruit from these several 
groups of orchards rece iving differ ent amounts of spray mat erial are 
less striking than those for yields. Though th e fruit from th ose or
chards receiving the leas.t spray material graded out the poorest, th er e 
is the sugges ti on in the data that most of the culling of the fruit from 
all of the orchards was du e to factors other than blclll ishes occasioned 
by insect and fungou s injury, and that th e further reduction of low 
grades must be sought through practices o th er than spraying. 

Spray material cos t per acre 0 11 individual orchards ranged from 
$2.18 to $29.66 and averaged $11.80 an acre. T he charge for labor and 
power used in spray ing va ri ed from $1.01 to $11.46 a nd averaged $5.41 
an acre. Annual spraye r cost ranged from $] .92 to $12.49 an acre, and 
averaged $4.95. 'fotal spray ing cost per acr e va ried from $6.19 t o 
$48.34 and averaged $22. 16 an ac rc. On a per tree bas is the lowest cost 
Vias 25 cents, the hi g hes t $ 1.51 , a nel the average 55 cent s. These differ
ences a r e explainahle partly on the basis of the greater eHl ciency of 
som e of the operators and partly because of the fact that, thou gh w hen 
the sp raye r has once pulled up beside a t ree it takes twice as long t o 
put on 6 or 8 gallons as it does 3 or 4, no extra time is required for 
the trip to and from th e supply station. 

Total sprayin g cost s on orchards receiving about 700 gallons o{ spray 
per acre (Table 13 ), a ve ragc cl $12.73 an acre, $1.83 per 100 gallon s, or 
37 cents per bearing tree. Spray in g costs on orchards sprayed the 
most (3,22 1 gallons per ac re) , ave raged $35 .19 a n acre, $1.09 per 100 
gallons, or 78 cents per tr ee . When th e t otal costs of spraying were re
duced to cost per bu sh el it was found t11at th e spray ing cos t per bu shel 
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Table 13. Influence of gallons of spray per a c re on a p p le costs and returns , 1935. 

Gallons of Spray per Acre 

Item 
000 J ,000- J ,GOO- 2,000- 2,GOO 

and Less 1,40!) 1 ,a!)!) ~,400 ami More 

N umber of farmR .... ... ....... . . . .. .. . 21 2G 11 J3 10 
Acres or a[)pies per hmll .. . .... ... .. .. .. 11 . f) 11 . 2 .12 . 4 IG .8 12.1 
Number of bearing trees per acre . ....... :34 :W :18 :n 4.') 
Apple production per acre (hu .) ..... .. . . 7.') 171 202 2.')G 278 
Apple production per acre, No. 1 (bll. ) . . . :35 DO 125 JGO 1G8 

Approximate number of sprays (avt:rage) . 0 ]0 1L 1-1 14 
I:-lprays used per acre (gal.) . . .. . .. ..... .. 604 1,20G 1,702 2,235 3,22l 
Spray material cost pt:r acre . . . . . ... ... .. $5.1.') $8 . 7:1 $ 14.02 $ IG. 41 $2 1 . !jO 
Sprayer cost per acre . . . . . . .... . .... . .. . 4 . 17 3 . :~D 4 . 88 4 . G2 .').08 
I:-lpmying cost per acre ... . .. .. .. .. . . ... . 3 .41 5 . :)[ 5 .44 6 . 2G 7 . 71 

---_ . 
Total spr<1ying cos t .......... . .. . $12 . 73 $17 . 43 $24 . 34 $27 . 32 $:35 . 19 

Total cost per acre .. . .. . .. . ..... . ..... . GG . 14l !.J3 . 2G= 00 . SG 142 . 0:] 14.') . 27 
Net return per acre .................... -17 . 50 .50 14.~l 1:3.1 /1 7 . 35 

of apples harvested was 17 cents for the group using the least spray, 
10 cents for the second group, 12 cents for the third, 11 cents for the 
fourth and 13 cents for the group using the most spray. Total cost 
per bushel of tree-run apples "vas 88 cents for the group US1l1g the least 
spray, and 52 cents for those applying the most. 

Effect of Size of Orchard on Costs and Returns-The apple orchards 
forming the basis of this study ranged in size from two to slightly more 
than 50 acres. There were 13 apple orchards less than 5 acres in size, 
28 from 5 to 10 acres, 25 from 10 to 20 acres and 14 over 20 acres (Table 
14), Production and overhead costs totaled approximately 7 per cent 
less on apple orchards averaging 29 acres than on those averaging 6 
acres. Yield per acre averaged 13 per cent less, so the cost per bushel 
of apples was higher on the large orchards. :Most efficient production 
was accomplished on apple orchards ranging from 10 to 20 acres in 
size, averaging 13 acres, with 9 acres of other tree fruit. On those 

T able 14. Effect o f size o f orchard on a pple c o sts and returns, 1935. 

Acres of Apples per F<1rm: 

Item 

Under 10 10 to 19.9 20 or More 

Number of farms . . .. . ... .. .. ... ...... . .. . ... .... ......... . . 
Acres of apples per farm .... .... ................ . ....... . .. . . 
Acres, all tree fruit vel' f<1rm . . ... .. . .. . .. .. ...... ... .. . .. . . . . 
Number of apple trees per acre . .. .. ... . . .. . .. .. .. .. ..... .. . . . 
Apple production per acre , 103.') (btl.) . . ... . .......... .. ...... . 
A verage age of bearing trees (years) ..... ... . . .. .. ... .. ... ... . . 
G allons of spray per acre .. . .. . .................... . . . .... . . . 

41 
6 . 1 

17 . 0 
30 

HlO 
2:3 

1,558 

Production cost per acre .. .. ... . .. . .. .. .. ... .. . .. . . . . . . .. . .. . $3R.30 
Overhead cost per acre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.07 
Production cost per bushel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .20 
Overhead cost per bushel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 
Harvesting cost per bushel. . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

25 
13 . 4 
22.3 
42 

201 
2l 

1,600 

$37 . 38 
29 . 76 

.19 

.15 

.20 

14 
29.2 
[i0 . 0 
30 

1 f)7i 
22 

1,704 

$33 . 88 
31. 71 

. 21 

. If) 

.21 
1-----1----·- -----

Total cost per bushel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $0 . 57 $0.51 $0 . 61 
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orchards, production and ( 
yield per acre a verageel 11 
groups. 

LABOR A 

Labor Cost- Those fruit 
man labor per acre of apl 
those farm s spent 29 hour 
mately 8 hOllrs, and nearl: 
opera tor and his family did 
thirds was hired. The maje 
picking the apples. Man 1; 
cases, except for pruning, I' 

rates approximate the aver 
managem ent by the opera 
averaged $19.72 per acre, 0 

were used about 24 hours 
29 miles for every acre in 
tractor, and truck a vet-agee 
for all work on apples tota 
machinery and equipment 
total expense of all opera 
tractor, truck and all mad 
the total cost. 

Table 15. Labo r requirement 

Opcmtion 
o [)era
tor's 

Hours 

1\1<1n Lauor p( 

Family 
HOllrs 

]~ 

11 

- ------1---- -----

Pruning ... .. . 
Fertilizing .. . . 
ClIltivating .. . 
Spraying .... . 
Thinning .... . 
Picking ..... . . 
Marketing . . . . 

Total .. . . 

6 .3 
1.4 
1.8 
7.3 

.4 
8.4 
3 . 6 

1.1 
.3 
. 4 

1.0 
.4 

4.4 
. 0 

20 . 2 8 .5 

Picking the apples was t 
growers with a yield of 1 
ing the apples. Pruning 1 
than 15 hours per acre, a 
other 18 hours were sper 
thinning, and marketing. 
$11.37 per acre, spraying 
Other work cost $4.59, mal 

Labor Distribution-Fig 
work performed on the a] 
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orchards, production and overhead cos t s were rcla ti vcly low, and the 
yield per acre averaged higher than that of either of the other size 
groups. 

LABOR AND MACHINERY COSTS 

Labor Cost- Those fruit growers spent an average of 102 hours of 
man labor per acre of apples. Tahle 15 shows that thc operators of 
those farm s spent 29 hours per acrc themselves, their family approxi
mately 8 hours, and nearly G5 llOurs \\'cre hired. III other ·words, the 
opcrator and his family did approximately one-th ird the work, and two
thirds was hired. 'Ihe major portion of this hired help was cmp10yed in 
picking the apples. :Ma11 lahor \\'a s charged at 20 cents an hour in all 
cases, except for pruning, which was figured at 15 cents an hOUL Those 
rates approximate the average hired hclp rate. No charge was made fOl" 
management by the operator. 1\t t.he above rates, the lllan labor cost 
averaged $19.72 per acre, or nearly 20 per cent of the t.otal cost. Horses 
were used about 24 hours, tractor s 6 hours, and trucks driven about 
29 miles for every acre in apples. The charge for the use of the horse, 
t.ractor, and truck a vcragec1 $G.84 an acre, so the labor and power charge 
for all work: on apples t.otaled $2G.5G an acre. This does not include the 
machinery and equipment expenses of $7.23 an acre, which makes the 
total expense of all operations, counting man labor, horse labor, and 
t.ractor, truck and all machinery usc $33.79 an acre, or about one-third 
t.he total cost. 

Tab le 15. Labor requirements per acre by operations in pro ducing apples, 1935. 

Operation 
Opera
tor's 

Hours 
Family Hired 
IIours Hours Cost Horse 

Hours 

Power per Acre: 

Tractor Truck 
Hours Miles Cost 

Total 
Labor 
and 

Power 
Cost 

------1---------------------------

Pruning ...... 6.3 l.1 7 .a $2 . 28 3.4 $0.38 $2 .66 
Fertilizing .... 1.4 .3 l.4 .(;2 La 2.5 .45 l.07 
Cultivating ... 1.8 .4 2.1 .87 3.2 2.0 1.66 2 .53 
Spraying ..... 7.3 1.0 6.2 2.00 14.a l.5 2 .51 5.41 
Thinning ..... .4 .4 4.6 l. 00 1.0a 
Picking ..... . . 8.4 4.1 41. 6 10.88 .3 6 .6 .49 11 .37 
Marketing . ... 3.6 .a 1.0 l.08 .1 22.0 1.35 2.43 

-------------------------- --
Total .... 29.2 8.5 64.8 $19.72 23.8 6.0 28.6 $6.84 $26.56 

Picking the apples was the operation requiring the most time. Those 
growers with a yield of 184 bushels spent 54 hours per acre in pick
ing the apples. Pruning the trees took an average of slightly more 
than 15 hours per acre, and spraying nearly 15 hours per acre. The 
other 18 h011rs were spent spreading fertilizer, disking or dragging, 
thinning, and marketing. The labor and power cost for picking was 
$11.37 per acre, spraying $5.41, pruning $2.66, and cultivating $2.53. 
Other work cost $4.59, making a t.otal of $2G.56 per acre. 

Labor Distl"ibution-Figure 6 shows the monthly distribution of the 
work performed on t.he apple orchards. Hours of man labor per acre 
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:rig. 6. Montbly distribution of man labor 0 11 apple orchards, 1935. 

each month ranged fr o lll slightl y under four to a littl e over eight hOllrs 
during the month s of January through August, and exceeded 25 hour ;:; 
per acre during both the month s o[ September and October. Approxi
mately one-half th e seaso n's work ·\\,as picking the apples, ;:l11d nearly 
all of this came in th e latt er m onths. 

Sprayer Costs of Operation--All 0 f the men keeping records bad 
spraye r s, and two g rowers had two spraye rs each . Some of the sp ray
ers were new while ~0 l1le were olel, and the average value placed on 
them by th e farmer s was $343. The average depreciation for the year's 
use was $42.89 (Table 16), at whi ch rat e th e sprayer inv estment vlould 
be completely deprec iatcd in eight years from January 1935. The total 
expense per sprayer wa s $93.51 as an ave rage. Depreciation accounted 
for 46 per cent of th e total, repairs 170 per cent, interest 160 per cent, 
gaso lin e and oil 12 per cent, and she lt er 8 per cent. Of this amount 
$60.10 ,vas allocated to the apple orchard, making an average charge 
of $4.95 per acre 0 f appl es for the use of th e sprayer. The use of all 
othe r machinery and cquipment , exclll si ve of tractor and truck, 
amounted to $2.28 an acre, making a total of $7.23 charge for the u se 
of genera l and spec ia l equipm ent . 

D epreciation in yCM. 
Repairs ..... 

Table 16. 

Itcm 

Inte res t on value ..... . ....... . 
Gas and oil. ..... . 
Shelter ... 

TotaL . ........ . 

Cost of operating sprayers, 1935. 

Tnt :tl Share tn I Costs pe r 
Cost Apple'S 100 g al s . 

._-------------------- -----------
$42 . Rf) $27 . .'56 350 . 14 

. . . . . . . . . . . . . . . . . . . . J n . .'iO 10 . C I . 0:') 
.............. ... ]:) . .'if) 10 . 02 . 0:; 
· . .. .............. 1 1 1 . 08 7 . Of) . O'l 
· . . . . . . . . . . . . . . . . . 7 . . ')0 4 . R2 . 02 

· . . . . . . . . . . . . . . . . . $n :~ . S 1 $60 . 10 $0 . 30 

------------------------------
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Spraying Costs--Those 8 
approximately 11 times, on 
material per acre or 44 gal 
spray cost $11.80 an acre; 
use in preparing and apply 
and the use of the spraye 
$22.16 per acre for sprayil1f 
22 per cent of the total co 
applied averaged $1.37 on 
orcha rds where 700 gall o!: 
w here a total of 3,200 ga ll 
ing on a per tree basis she 
per tree as an average fO! 
years old had a total spra) 
cents a tree on orchards 3( 
per bushel of apple s hary( 
o rchards in Berrien Count' 
bushels per acre . . 

Table 17. Spraying costs, 

It em 

Spray m aterial. ............. . . 
Sprayer li se . ... . 
Man la hor ................ . 
Horse labor ........... . ... . 
Trac tor li se ... ' ....... . 

Total ..... . ...... ... . . 

It is impracticable, if no 
ducible minimum for the cc 
year-unless, indeed, that n 
may be given, no fertili zer r 
thinning may be don e, and 
crop. Spraying alon e is to 
may be drastically r educed 
and r easonably good retur 
strates, however, that all 0 

place in orchard managelllE 
reduce expenditu res for the! 
not only cannot he done a"\ 
them, once the orchard is e ~ 

In this group of 80 orcha1 
1935 were: pruning 0.25, 
material $2.18, fertil ize r 0, al 
but the lowest total cost 0 11 
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Spraying Costs- Those ~O fruit growers sprayed their apple orchards 
approx imately 11 times, on the average, and used 1,634 gallons of spray 
mat erial per acre or 44 gallons per bearing tree. The Inaterial for thi s 
spray cost $11.80 an acre; the man labor, and horse labor or tract or 
u se in preparing and applying the spray had a va lu e of $5 .41 an acre; 
and the u se of the sprayer was worth $4.95, makin g a total cost of 
$22.16 per acr e for 'praying thos e orcl1 ards (Tabl e 17) . Thi s was a bout 
22 per cent of t h e total cost. The total cost per 100 gallon s of sp ray 
applied averaged $1.37 o n t hose orchard s, a nd ranged fr om $1.89 o n 
orcharcl s w h ere 700 gall ons of spray were appl ied per acr e to $1.09 
w her e a tota l of 3,200 gall on s we re u sed. Figuring t he cost of spray
ing on a per tree basis shows that the sea. on's sp raying cost 55 cents 
pe r tree as an average for a ll orchards. Apple orchards less than 15 
years old had a total spraying cost of 44 ce nt s a tr ee compared to 62 
ce nt s a tree on orchards 30 years old or m ore. T o ta l co st of spraying 
pe r bushel of apples harvested averaged 12 cent s a bush el on these 
orchards in Berri en Co unty in 1935 w her e t h e average y ield was 184 
bush els per acre. 

Table 17. Spraying cos ts on 80 apple or chards in Berrien County, 1935. 

Cos ts per Acre : Cos ts per J 00 c: also 

H em 

______________________ I_A_II_IO_lI_lI_t_s 1_ V,~_~_I_llO_I __ II1_t S_. ~I __ Y _al_lI_es_ 

S pmy 1l1;Lter ial . . . . .. .. ... . ..... . . . ... . .......... . 
SPnL.Yur lI se .. . . 
Mn.n lahor . . . . ... . ... . . . ................. . ...... . 
Horse labor ..... . ... . ..... . ........ . ........ .. . . . 
Tmctor lI se ... · ... . 

Total . . . .. . ... . ............... . .......... _ . . .. . 

I ,fi:34 g:Ll " . 
(j . 7 h "'~ . 

IA . S lil' '';. 
14 . 9 hl·s . 

1 . [) Ins . 

DISCUSSION 

$ II . RO 
4 . Wi 
:2 .no 
1 . 4D 
1. 02 

J 00 gal s. 
. 4 iiI's. 
· n hI's . 
· II Ill'S. 
· I ill' S. 

$0 .73 
. :30 
. 18 
. 09 
.07 

$1.:31 

It is impracticable, if not imposs ible, to set a ny figure as a n irre
ducible minimum for the cost of allY s in g le o rchard ope rat io n a nyone 
year-unless, ind eed, that m inimum be zero, for obvio usly no pruning 
may be given, no fertil izer may be applied, 110 culti vat io n affo rded o r no 
thinning may be done, a nd yet th e trees w ill h ea r m ore or less of a 
crop. Spraying alone is to be regarded as indi spen sible and even t hat 
may b e drast ically r educed so m e on e season under special cond it io ns, 
a nd r easonably good r etu rn s may b e obtained. Experience demon
strat es, however, that all o f thos e practices and ope rat ions have their 
place in orchard management a nd th at it is poor eco nomy to try to 
reduce expenditure s lor them too far. F urthermor e, the overhead costs 
not on ly cannot be done away w ith, but li ttle can be done to reduce 
them, once the orcha rd is es tabli sh ed. 

In thi s group of 80 orchards t he absolute min illlum costs per ac re in 
1935 wer e : pruning $0.25, cul tivat ing $0.35, sprayin g $1.01 , spray 
material $2. 18, ferti li ze r 0, a nd th innin g O. T hese m ake a small amo un t , 
but th e lowest total cost 0 11 a ll Y o rcha rd was $47.00 a n acre wben over-
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head, harvesting, and all items were included. The y ield on this 17 -year 
old orchard w as only 24 bushels per acre, so the apples cost $2 a bushel. 

The average total cost on all orchards was $104.63 an acre. The 
lowest cost per acre for any orchard in the group that showed a profit 
was $48.90 on a 32-year old orchard that produced 126 bushels per 
acre. The average cost for the 34 orchards showing a profit on the 
season's operations was $113.85 an acre. Those men had an average 
y ield of 236 bushels per acre and made a profit of $28.67 an acre in 1935. 

It, therefore, seem s reasonable to figure tbat if an apple orchard in 
Berrien County is to be so operated that it is likely to pay expenses, 
and net th e owner something in the way of a profit, it will call for a 
"production" expenditure of approximately $40 an acre, a harvesting 
and mark eting cost of around $40, plus an overhead co st of $33 an acre. 
This means that if the crop grades out abo ut as it do es on the average 
and is so ld at the average prices that have prevailed during the last 
decade, a y ield of approximately 190 bushels per acre mu st be obtained. 
Unless the sit e, so il , and management methods are such that this can 
be done, the apple orchard is likely to be a financial failure. 

On the other s ide of t he p icture, this study indicates that if s it e, 
soil, and management methods are such t hat a total expenditure of 
$95 per acre will barely place the o rchard on a paying basis, the ex
penditure of an additional $20 an acre for fertilizer, better cultivat ion, 
spraying, thinnin g or other good practices, will be likely to increase the 
gross return s $40 per acre, or twice the expe nditure involved. Thus, 
th e net r eturn "would be increased to approximately $20 an acre. 

SUM MARY 

This detailed study o[ 80 o rchards in Berrien Co unty in 1935 provides 
data on the amount of 1ahor and materials necessary in producing apples, 
the costs of all items used, and th e relationship between conditions or 
managem ent practices and the efficiency 0 f apple production. 

Those fruit growers kept records on an average of 12.5 acres of 
apple trees per fa rm . T her e was 37 bearing and 3 non-bearing tr ees per 
acre as an a ve rag-e . A total of 102 honrs of man lahor per acre was 
spent during the season. Spray material applicat ions ave raged 1,634 
gallons per acre. The y ield of apples on these farms averaged 184 
bu shels per acre in 1935. 

Costs and Returns Per Acre o f Apples- The cost o f spray material , 
fertili ze r, and labor a nd power up to picking time ( product ion cost) 
averaged $36.l3 an ac re in 1935. Costs of harves tin g and marketing 
averaged $37.37 a n acre. Overhead costs were $3 1.l3, makin g a total 
cost of $104.63 per acre 0 f apples. Income from a ppl es averaged $93.05 
an acre and appreciation in va lue 0 ( trees made a t otal cred i t of $ 106. 19 
per acre. (:ror a detailed statement see I'ahle 5.) 

Costs and Returns Per Bushel-Production cos t s on tho se farms in 
1935 ave raged 19.6 cents per hu shel of a pple s har ves t ed. Harvestin g 
and marketing costs a moLlllt cd to 20.3 ccuts a hushe l, while overhead 
costs totaled 17.0 cents per hush el. The cnt ire cost amounted to 56.9 
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cents per bushel of tree -run apples on those orchards producing 184 
bushels of apples per acre. If the y ield had been the 170 bushels, which 
was the average the two preceding years, the total cost per bushel 
wo uld approximate G5 cents. Income from the sale of apples in 1935, 
approximately one-half of -wh ich graded No. 1, averaged 50.6 cents a 
bushel, and appreciation in value of trees amounted to 7.1 cents per 
bushel. 

Comparison of Profitable and Unprofitable Orchards-The 15 most 
profitable orchards had an average profit of $43.32 an acre, while the 
15 least profitable had a loss of $36.83 per acre. The high-return or
charcls produced nearly three times as many apples per acre of higher 
grade and better varieties than the unprofitable orchards. Reasons for 
the higher return were better soil types, better sites, and better man
agement. The total cost per bushel apples was 47 cents on the profitable 
group and 84 cents on the unprofitable. 

Influence of Yield Per Acre on Costs and Returns- The production 
of apples varied from 17 to 534 hushels per acre on those farms, and 
was one of the most importa11t faciors affecting the cost per bushel, 
and the net return per acre. Sixteen of the 10vvest yield orchards of 
the group averaged 64 bushels per acrc, and the apples produced 011 
those farms cost 96 cents a bushel. E ight high-yield growers averaged 
436 bushels, and the total cost was 38 cents per hushel. 1\ yield of 
approxima tely 200 bushels was needed to pay costs of production in 
1935, if appreciation in value of trees was not added in as income. 

Soil Types and Its Effect on Net Returns-The fruit grOlvers cooper
ating in this st udy who had their orchards on Nappanee, Hillsdale or 
Bellefontaine soil types had higher three-year average yields than did 
the others. The Plainfi eld and Coloma soil types had the lowest three
year yields. 

Relation of Number of Trees Per Acre t o Returns-Generally speak
ing, the orchards baving from 35 to 40 trees per acre gave larger net 
returns than those having either more or less trees per acre. 

Influence of Amount of Spray Used on Costs and Returns-Growers 
apply ing an average of approximately 3,200 gallons of spray per acre 
had a total spraying cost of $1.09 per 100 gallons, or 40 per cent less 
than those using about 700 gall ons per acre. '1'11ose using the most 
spray harvested 278 bushels of high grade apples, produced at a cost 
of 52 cents per bushel, while tho . e using the least had 75 bushels of 
relatively low-grade apples costing 88 cents a bushel. 

Effect of Size of Orchard on Costs and Returns-Small orch~rds 
tended to have slightly higher costs per acre than large. The cost per 
bushel of apples averaged 101\'est on the apple orchards ranging from 
10 to 20 acres in size. 

Sprayer Costs of Operation-The total cost of operating sprayers on 
those farms averaged $93.51 each. The apples share of this cOJ)t 
amounted to $4.95 an acre. Depreciation accounted for 46 per cent of 
this cost, repairs 170 per cent, interest on value 16/i per cent, gas
oline and oil 12 per cent, and shelter 8 per cent. 



30 M I CJ IJ eAN S I ) I <~U/\L BULLETI N NO. 286 

Spraying Costs- T he t o ta l cos t o f sp ray ing was $22.1 6 a n acrE', o r 
$ 1.37 per 100 gall o ns 0 f spray as a n a H' ragc . T he pray mat cr ia l con
s titu ted 53 per cent o f thi s cost , spraye r use 22 per cent , and ma n lal or, 
hor se and t ractor li se, 25 pe r cell L 

Labor and Machinery Costs- Of th e t otal o f ]02 hou rs of man labor 
spe nt per acr e o n those fa rms, one- thi r d , \'as pe rformed by th e oper 
a t o r and hi · fam ily, a nd t \\-o-tllircls w as hired. A n ave rage of 54 hour s 
we r e spen t pickin g t he apples, ] 5 pruning, 15 sprayin g, a nd the bala nce 
in othcr opera ti ons. Rega rdin g mont hly di st ribut ion, about onc-half ot 
t hc cnti re seaso n's wor k wa s pc rform ed in Septemb er and October. 
T he other one-ha lE was fa irl y eve 1ll y c1 is tributed fr om J a nua ry t hrough 
A ug ust. T he to ta l cha rge per ac r e for ma n la bor was $ 19.72 pe r ac re; 
for hor sc, tractor a ncl tru ck u sc $0.84 per acre; a nd for other machin
ery and equi pm ent usc $7.23 per ac re. T hose items made up about 
one-th ird t he total cost of production. 
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Table 18. Number of a 

State 

EASTERN 
New York .. , 
V irg in ia .. ..... . ...... . 
Penllsy l vani <t ......... . 
~West; V irgi nia ... . . .. . . 
Nor t h CaroJin'L ... ... . . 

CENTRAL 
Michigan .. 
Ohio ... . ...... . ..... , . 
Illino is .. . ....... . 
M iSSOl Il i .•.. , . 

' VESTEHN 
, Vashi IlgtOll .. . 
California . . " ......... . 
Oregon , . . , ......... , , . 
I dalI o , ...... , ........ , 

18DO 

14 , ~~~, ~ 
4 , 2.d ,.' 
n ,on7 ,I 
~ , R70 , : 
4 , 240,4 

R J ,R2 ,3 
JO ,R(iO, (l 

(j , 040,:3 
8, [ .')0 ,4 

:l l.') , 4 
1 , 2()!J, 7 
1. ,26 ,:3 

D(l , 4 

OTHER f:iTATE ...... , ... ... 47 , 7.')0 , 7' 

UNI TED STATES . , . . . . . . . .. 120,152, 7! 

State 

EASTEHN 
New York .. 
V irginia ... . . 
Penn,;.vl vani 'L 
W est Virg i lli cL 

CENTRA T. 
Michig-an . ... 
Oh.io ... .... . 
]lIinois ...... 
M i ssouri. .... 

\VESTERN 
' Vashi ngton .. 
Cali forni cL .... 
Td aho ....... 
Or egon ..... 

OTHER STATES. 

UNITED , TATES 

Table 19. Apple pr 

Total ProduCI ion i: 

Average 
1D28-' :l2 

10 . 0 
1:3 . 2 
0.f-i 
6 . D 

6 . 0 
6 .. '5 
4 .5 
2.4 

33.!'i 
10 .2 

5 . 1 
5.1 

38 . 7 

161. :3 

IILl 
10 . !) 

7 . :l 
1 .2 

R.7 
4 .1 
2 . 2 
3 . 1 

20 .2 
D.7 
!'i.2 
3.5 

38 . .') 

---- -
143 . 0 

Above c1<Lt,t com pil ed from C rops anti 

* That I>ortion or tlte total CfOP sold fo: 
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APPENDIX 

Table 18. Number of apple trees of bearing age 10 specified states . 

State 

EASTERN 
New york . .. . 
Virginia . ... .. .... . . 
Pennsylvani,L ... . . . . . 
W est VirginiCL .. . 
N ortll Carolin'L .. 

CENTRAlJ 
Michiglm . . ... .. ..... . 
Ohio . . . . ..... .. . . .... . 
Illinois ... . . ..... . . . .. . 
MissOUli .. .. . .. ... . . . . 

VVESTER N 
Was hingtoll . . ... . . . . .. . 
California . . .... . .. .. .. . 
Oregon .. . ... . ...... .. . 
I.daho . . . . ... ... ... . . . . 

OTHER STATES . . .. . . ... .. . 

UNITED STATES . . . ....... . 

1800 

14 , 420, 000 
4 , 2.')3,:)64 
0 , Om , 700 
2,i'70,fi3.'i 
IJ. , 210 , 1G8 

R ,:,R2 , 3R6 
JO , RGO , 61:3 

6 , 04rJ,:):36 
8 , l fiO , 442 

3 1.') , 47D 
1 , 26D , 184 
1 ,268, ;39.') 

0G , 407 

47 , 7.')O, 7% 

l20 , 152 , 795 

1000 

1.'),054 , R32 
R , HlO,02fi 

11,774 , 211 
.') ,141 , 112 
6 ,1;)8,871 

10 , 027 , RD0 
12 , Dfi2 , ("i2fi 
1:3,4:30 , OOG 
20 , 0'10 , :30D 

2 ,73 fi,8 24 
2 ,871",160 
2 , R2fi , RD8 

082,349 

88 , l22 , .') ·H 

201 , 794 , 764 

1010 

11 , 218 , 203 
7 ,004 ,54R 
8 ,000 , 4.')6 
4,:,7 0 , 94R 
4 , 010 , 171 

7 , .')34 ,343 
R ,S04,886 
0 , 000 , 627 

14,350 , 673 

3, 000 , 337 
2,4R2 , 7G2 
2 , 029 ,91:~ 
1,005,G68 

6G , 7G 1 ,305 

15 1 , :) 22 ,R1.0 

1920 

0 , 63G,608 
7 , :)85 , 277 
6 , D8R ,S04 
Fi , 5fi4 , n1 
3 , 474,821 

.'), 6 l 5 , 90.') 
fi , D70 , 410 
.'i , 113,0f);) 
J , J 62 , 850 

7 , !)(j4 , IG7 
:) , 128 , :~8G 
;3 , :HS,003 
2 , 380, 523 

43 , G1 8, G38 

11.') , 300 , lG5 

1030 

1",284,507 
7,830 , 771 
(-j , 244 , 104 
.'i,246 , RI7 
3 , lIG,11.5 

.S , 109 , 890 
4 , GGO , G80 
3 , 718,007 
3 , 047 , 210 

.') , 193,.57l 
2 , 870 , 417 
1,(j4l , 101 
1 , 250,179 

2D,.')3G ,.')02 

88,848 ,970 

Table 19. Apple production for specified states, 1928-'35. 

TotCLI Proriuct ion in Mill ion B i l. C ommercial P r oduction in Million Bu.* 

State 
Average 1033 1D34 10:) :) Average 1033 1034 HJ3 5 1028-' 32 ID28- '32 

---------

EASTERN 
New York . . 10 . 0 16 . 1 ll . R 16 . 0 12 . R 9 . 6 8 . :) !L8 
Virginia .. ... 1;3 . 2 10 . \.l o . :l 16 . 7 R . 2 fi . ;) G. 6 10 . 7 
Pennsylvania D.6 7 . :3 8 . (; 1 1 . 4 :LR 2 . 2 ;) .4 4 . 0 
W est Virginia 6 . D 4 . 2 3 . 6 .'i . G 3 . 7 2 . 1 2 . 5 3 . 1 

CENTRAL 
Mi chigan .... 6 . 6 R . 7 G..'i D. 2 4 . 2 .') . 2 4 . 2 5 . fi 
Ohio .. .... .. G . . 5 1 . 4 1 . 0 8 . 0 1.!J l.fi 1.4 2 . 7 
Illinoi s .. . . . . 4 . 5 2 . 2 2.1 7 . 2 3.1 1.() l.D 5 . 4 
Mi ssouri . . .. . 2 . 4 3 . 1 1.5 4 . 4 1.2 l.G . 7 2 . 3 

W ESTERN 
Washi ng ton . . 33 .J 20 . 2 33 . 0 3 1 . 4 27 . 8 20 . 0 24 . fi 20 . 6 
California, .... 10.2 0 . 7 6 . 5 10 . 4 5 . !) 4.1 3 . G 5 . 1 
Idaho .. . ... . 5 . 1 fi.2 3 . 3 5 . D 1 . 1 3 . J 2 . 5 3 . 6 
Oregon .. .. . . 5 . 1 3 . 5 4 . 8 3 . 0 3 . 4 1.8 3 . 1 2 . 1 

OTHER STATES . 38 . 7 38 . 5 25.4 37 . fi 18 . 2 16 . 2 10 . 8 16 . 8 

- ----

UNITE D STATES 16l. 3 143 . 0 120 . 7 1G8 . 5 07 . 0 75 . 0 73.5 91.7 

Above data compiled from Crops an(l lVlarke ts, Vol. 11 , No. 12 ; Vol. 12 , No. 7 and No . 12. 

*That portion of the total crop so1<1 for con s umption as fresh fruit . 
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Table 20. Number of apple trees a nd a p p le p r oduction in Michigan, 1889 · 1935. 

Number of Trees Apple Pro(luction 
Price TOULI 

Year ]ler Btl. Value of 
Total Commercial Dec. 1 Crop 

Bearing Non-hearing (1,000 1m.) (1,000 btl.) (000 omitterl) 
------

188!l ... 13,1.")1) 
I8aO ... 8,582 ,3RG 7,834 
18n1. .. 8 , 236 
1802 ... 8 ,021 
1893 . .. 7,074 
1894 . . . 12,852 
189.5 ... 5,383 
18nG .. . 22,!l84 
I8n7 .. . 3,787 
]898 .. . 11,826 
189n . .. 8,032 
1nOO . . . 10,a27 , 80G 12,085 
11'101. .. 5,4:n 
H102 . . . ]8,.')44 
1903 . .. 16,556 
1G04 ... 20 , 374 
1005 ... 6,875 
]906 ... 14,7.'54 
1907 . .. 10 , 023 
1G08 .. . 7 , 18.'i 
]n00 . .. 

7 ,534 , :343 
12,333 

I!HO . .. 2,253,072 4,19fi 
1911. .. 12,110 
]012 ... 16,332 $0 .50 $8,IGG 
1913 ... 8,162 . 85 6,038 
1!H4 . .. 1.5,434 . .''>5 8,489 
1!H.5 . . . 8,227 .7·1 6,088 
191G .. . 10 , 582 4,242 .87 9,20G 
1917 .. . 4,2.54 1,54!i 1.40 5,956 
1918 ... 11 ,124 4,485 l. ].'i 12,79:3 
U110 . .. .5,811 3 , 150 2 . 20 12,857 
1020 ... 5,615,005 2 , 050,22G 15,097 9,000 .77 11,625 
1021. .. 5,094 3,200 l. 95 9,n33 
HJ22 . .. 10 , 617 6 , 000 . 88 9,343 
]023 ... 9 , n38 6 ,500 .8.5 8,447 
1\:)24 . .. 5 , 361 3,.'500 l.14 6,112 
]925 . .. 8,204 5, ,500 1. 00 8,204 
1926 . .. 8,428* 4,600 .62 4,964 
1927 ... " 

3,890 2,500 l.50 .''),848 
]028 . .. 4,924 3 , 200 1.30 6,401 
1920 ... 

i:303:6ii 
6,760 4,750 1.30 8,788 

1930 . . . 5,190,8aO .'5 , 588 3,500 1 . 0!5 5,867 
1931. .. 10,132 6 , 000 .!i0 .5,066 
1a:32 .. . [) ,800 3 ,500 .65 3,770 
]a33 .. . 8,651 5,118 .65 5,623 
1934 . .. fi , 4fi4 4,224 .90 5 , 818 
H)35 ... 0,177 5,520 .66 6,057 

Average, 102.5-'34 
·1 

6,885 4 , 206 . 05 6,033 

Figtlfes prior to 1012 frolll V H. Cliurcll, Divi s ion of Crop and Lives tock EstimateR, U . S. D . A. 
Data aJter that (bLte from A naual Crop lleports for Mic.l1 igan, 1 G28, 1034 and 1035. *lncltldcs 421,000 
bushels not harvested on account of market conditions. 

COST 01' PRODUCING A 

Table 21 . Average ( p< 
t wo f r ui t excl 

U. S. No. 

Variety 

1932 1933 1934 19. 

Baldwin ... . $0.95 $1 . 00 $1 . 22 $0. 
Delicious . ... 1.27 1.27 1 . . 55 1.: 
Greening .. . . . 90 1. 06 1.20 . ' Grimes . . ... .76 . 02 l. 17 .1 
Jonathan .. .. 1.15 1. 12 1. 35 I 

King .. ... . . .97 1. O.'i l. 20 
McIntosh . .. 1.] 2 1.20 1. 30 
N orthernSpy 1.10 1. 15 1. 27 
Snow .... . . . . ~J2 .n7 1.27 
Stark . .... .. . 85 l. 02 l.17 .1 
Wealthy ... . . 72 .91 1.17 ., 

*Prices at which packe!l apples sold 
gradJng and other ll a ' ldling costs ,Lver 

Table 22. Range a nd aver age 
o f fruit excha 

Year 

lill: •• : •.•• :: ••••••••• : .•.•• : .•••• 
*Prices at which pad,eel apples sold 

gr,Ldmg and otlter handling costs a\'cral 
**R,mge in prices is frollt lowest to ltigl 

*:I'*Avcrage p rices are for tli e fiv e cxclin; 
giving data Oil Michigan" B" apple prie( 
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Table 21. Average (pool) prices ':' of specified apple varieties at 
two fruit exchanges in southwestern Michigan. 

U. S . No.1 l\1ichigan "B" 

Variety 

1032 1933 1934 1935 1936 Av. H)32 1033 1934 1935 1036 Av. 

---------------------------------
Baldwin .... $0.95 $1. 00 $l . 22 $0.79 $1.11 $1. 01 $0.70 $0 . 70 $0 . 80 $0 . . 59 $0 . 77 $0 . 71 
Delicious . ... 1.27 1.27 1.55 1.2:') l. 65 l.3D .90 .85 .1:)7 . 85 1. 15 .94 
Greening .... .00 l. 06 l.20 . 82 1. 18 l.0~ .70 .70 . 85 . 56 .72 .71 
Grimes ..... .7() .D2 l.17 .6;"j l.10 . 92 . 60 .67 .90 .53 . 76 .6D 
Jonathan .... 1 . 1.5 1. J2 1.35 .D J 1.10 1.1D .77 . 77 .95 .64 .95 .82 
King- . ...... .07 1. 05 l. 20 .77 1. 25 1.0!) . 70 . 70 . 85 .56 . 87 . 74 
McIntosh ... 1.12 1.20 1. :30 .n1 1.2l 1.15 .87 .82 1.02 .71 .80 .84 
NortllernSpy 1.10 l.15 l.27 1.11 1.1 ::; 1.16 . 72 . 75 .DO .63 .84 .77 
Snow .... . . . . H2 .117 1.27 .71 1. 12 l. 00 .62 .7.') . 92 .. ,)6 . 77 . 72 
Stark .. . . .. . . 85 l. 02 l.17 .81 l.11 .90 . 6::; .75 . 85 . 6.') . 76 . 73 
Wealthy . . .. .72 .Dl 1.17 . 73 1.22 . % . 50 . 66 .80 .56 .83 .67 

*Prices at wlli elt p;tcJ.::ed apples sold F . O. B. sl IiPlling- poil lt. Expenses for packages, packing-, 
grading and other 1m-Idling costs average apl)roxi ll !(1tely 30 cents per bushel of app les sllipped. 

Table 22. Range and average of Jonathan apple ( pool) prices* at a number 
of fruit e xchanges in southwestern Michigan. 

Year 

1032 ............................... . 
1D33 ... . . . ...... . .. . . . ........ .. . . .. . 
1934 . ............................... . 
111:35. . . . . . . . . . . . . .. . ... . . ........ .. .. . . 
19:~6 .......... . ........... ~ . . . . . ..... .. . 

U. S. No.1 

Range** 

$0. DO-$1 . 20 
1.00- 1 .15 
1.20- 1 . 45 

. 70- . D8 
1. 25- 1.4:) 

Av.*** 

$1 . 05 
1. 06 
1.2D 

. 88 
1.:34 

Miel1igan "TI" 

Range** 

$0.75-$0.80 
. 75- .75 
. 90- 1.00 
.63- . 65 
.90- 1.00 

Av.*** 

$0 . 77 
.75 
.n:-, 
.64 
.95 

*Prices at which packed apples sold F . O. H. shipping point. Expenses for packages, pacl<ing, 
gr;Lding and other handlillg costs average appr ox illl a,tely 30 cents a IJll sll e l on app les sllipped. 

**]-lange in prices is from lowest to !Jighest at va rious exe1langes . 
***Average })rices a re for the five excll:tng-es f llrlli s l1 ing data on U. R. No . 1 prices, amI for the two 
gi villg datn, on M iclIigan "g" apple priccfl . 
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EXPLANATION OF COST ITEMS 

In t hi s cos t o f produ cti on stud y the phys ica l a mount s u sed w ere obtained on all 
it em s wh er e such was poss ible. In a rrivin g at valu es , all purch ased items w ere 
fi g ured at a ctual cos t 0 11 ea ch farm. 011 th e it em s th a t w ere not purchased, as sumed 
rat es w ere u sed tha t approached cos t o r market value a s nearly a poss ible . 

Man Labor-Actual r ecord s w er e k ept o n ea ch farm of th e hours spent on each 
operati o n by th e ope ra tor , th e fa mil y and hir ed labor. Th e preva ilin g wage paid 
approximat ed 15 ce nt s a n llOur f o r prun in g and 20 cent s for a ll o th e r work, ancl 
a ll labor w as cha rge d a t th ese rat es. No a tt empt was made t o in clud e a manage m ent 
charge o n th e ope ra to r' s labo r. 

Horse Labor- Th e w ork p erform ed by hor ses was shown ill th e labor r ecord. 
It was fi g ured a t 10 ce nt s pe r ho rse ho ur, which w a s th e es timat ed total cost o f 
h or se labo r. 

Machinery Use- T he hour s o r tracto r use w ere al so shown in th e labor r ecord . 
Light two-pl ow tracto rs w ere fi g ured a t ()l) ce nt s a n ho ur , a nd sta nda rd two-plo w 
tractor s a t 75 ce llt s. Thi s es tima t ecl rat e included a ll cos t s, a nd close ly approa ches 
th e a ctual cos t s o n o th e r fa rm s. Truc k use rat e w as es tima t ed by each farm er a lld 
r a nged fr o m 5 to ~ ("e llI s p er mil e , dependin g up o n th e s ize of th e truck. Th ese 
rat es do no t in c lud e th e driv e r. Th e cha rge ror th e u se o [ ge ne ral and spec ial 
orchard machin e ry a nd equipm ent wa s ba se d upo n the a ctual r ecord o E th e deprec ia 
ti o n , r epa ir s, suppli es, int er es t o n va lu e, and housin g charge. App les w ere charged 
a proportionat e s ha re dependin g up o n u sage. 

Manure and Fertilizer-Barl1 y:nd ma nur e w a s fi g ur ed at $2.50 a t on appli ed on 
th e fi e ld. Thi s a mo un t, ho\veve r, was di stribut ed o ve r four year s, 40 pe r cent bein g 
cha rged th e fir st yea r fo ll owin g appli ca ti o n , 30 per cent th e second, 20 p er cent th e 
third , and ]0 p e r ce nt th e f o urth . In th e case of comm erc ia l f e rti li ze r , which con 
s is ted almos t entir ely o [ a va il a ble nitroge n, no charge w a s made for appli cation s 
previou s t o 1935 a nd a ll of th e 1935 r,-'rtili ze r cos t was charged aga in st th e year' s 
c rop. 

Spray Material-An ac tu a l r ecord \va s k ept o f th e amou nt and cost ot all spray 
material u sed . ' 

Packages and Other Marketing Expenses-Som e g rower s sold th e appl es in bulk 
a nd som e pac ked th clll . A ny m o ney spent for packages was entered in th e ca sh 
r eco rd a nd cha rged a s a cos t . Som e o f th e g ro \ver s sold th e ir apples through co
opera tiv e assoc ia ti o ns a nd a ll exp enses fo r w as hin g , g radin g and packing w er e 
ent er ed a s a cost. 

Land and Tree Values- Th e' la nd a lld th e tr ees we re valu ed se pa ra t ely. Th e bare 
land valu e o n each fa rm wa s placed by th e fl eldman a nd vari ed fr om $35 to $75 
a n a cre dependill g· up o n it s valu e fo r rruit produ ction . Th e va lu e placed on th e 
trees was es tima t ed, a nd wa s intend ed t o approximate th e cos t o f g rowin g th e 
tr ees t o th e ir prese nt age. Th e tr ees w ere increased in valu e fr om 55 to gO cent s 
a pi ece ea ch yea r until t he tr ees we re 20 yea r s o ld , with th e hig he r r a t es b e ing us ed 
w h er e t he r e we re few er tr ees p e r ac re. No a tt empt V,la s mad e to eva luate variety 
of tr ees, varia tio n in s ize, s it e o r loca ti o n. Int e res t on th e land and tr ee value was 
fi g ured a t 5 p er ce nt a nd con sid cr ed as a cos t. 

Taxes- Th e farm taxes we re prorat ed to th e o rchard , 110t on an ac re bas is, but 
in a pproximat ely th e proportion of th e o rcha rd valu e to th e to tal farm value. 

General Farm Expenses- Five per ce nt wa s added t o th e t o tal of all cost s for 
th e or chard' s s hare of the ge neral farm expenses. Those expenses include such 
it em s a s th e fa rm sha re of th e a uto a nd t eleph o ne, labor on mi scellaneou s jobs, 
int er es t and taxes o n la nd in roa ds, la nes, fa rm st ead, dit ches a nd f e nc es , upkeep 
of fe nces a nd a ll o th e r mi scellan eou s cxpenses that cann ot b e a llocated to some 
spec ifi c ent e rp r ise. Complet e cost acco unt. indi cat e that th e abo ve rat e is abou t 
each fa rm ent erpri se's sha r e of th ese expetises. 

COST OF PRODUCING A 

DESCR I 
Allendale-

andy and fine sandy loams 
at 18 to 36 inches . Hard pa 
plains, swales and gentle lc 

Bellefon taine-

Salld~· loams and light loam: 
clay subsoil, and coarse pery 
depths: medium fertility. ] 
knobs and lakes commo~1; s 

Coloma-

~ancl or light sandy 10cllm 
more . thence by pervious he 
matter, lmv to medium in Ir 

three to Jl \'e feet; li me in tl 

Fox-

Light brown and brown san 
clay and a drv sub-st ratul11 
lOur feet. A .. cid surface soils 
in moisture. Level plains, t 
plrl.in lne1 to pitted land gE 

Hillsdale-

. andy loams and light loalll~ 
lain by yellowish friable but 
Land locally stony. Medium 
fo ur recto Hilly to smooth r 
lakes, muck swamps, and dr.' 

Miami-

L ight brownish loam and si 
granular gritty clay. Clay 511 

but not excess ively wet; ac 
r ·latinly high fertility. Lo( 
uplalld clay plains, a ociatc( 
mllck \\'amps. Locally steer 

Napanee-

Grayi 11 and light brown ~i 
yel lO\\"ish clay. Lighter colol 
than that uncl er the )'I iami . 
_ tr ips a dja cent to s tream s i 
slope a nd b luffs . 

PlainfieId-

1 ~ i~rbt brown sands and light 
and grayel to depths of seve 
organic matter and other r 
moisture con tent. Acid to de 
sand plains and dry sandy \"(l 

~From J. o. Yeatch "Agricultural L; 
Exp .. tao ._pecial Bu!. No. 231 (Apr. 19 
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DESCRIPTION OF SOIL TYPES* 
Allendale-

andy and fine sandy loams. Dark gray acid oils, underlain by wet sanel; clay 
at 18 to 36 inches . Hard pan and iron cr ust in places . Me d ium fertility. Fl~;t 
plains, swales and gentle slopes. 

Bellefon taine-

Sanely loams and light loam: modcr;:ltcl~' stony. Reddish sa ndy ;1I1d stony friable 
clay subsoil. and coarse pcniou s :::-ub-~tratum. ::>.lccliul11 moistu re; limy at shallow 
depths: medium fertility. Ridges and plateau-like upland; pot holes , basins, 
knobs and lakes common; smooth 0 broken and choppy topography. 

Coloma-

~ands or light andy loam:;. underlain by yellowish dry sane! to three [eet or 
more. thence by pen'ious hetcrogeneou. sand, clay and stone~. r.ow in organic 
matter, 1m\' to medium in moisture. medium to 1m\' fertil it\· : acid to depths of 
three to fl\'e feet; lim e in the "ub-~tratum. Rolling or hilly upland . 

F ox-

Light brown and brown sandy and loam soils o\,er reddish andy and grayell.\' 
clay and a dry sub-st ratum ( Ii limy ~ancl and gra\'c1 \\-hich appears at two to 
four feet. Acid surface soils; low to medium in organic matter: low 10 medium 
in moisture. Level plains, terrace. :-:nd old beach ridges. I:xtensi"e gra\'elly 
pla ins lenl to pitted land gently rolling. 

HiIlsdale-

andy loams and light loams. Light brownish and yellowish surface soil under
lain by yellowish friable but moderately retentive sanely loam and gritty day. 
Land locally stony. Medium in clements of fertility. Acid to depths nf three to 
four ieet. Hilly to smooth rolling upland. Locally yery steep :"lopes, associated 
lakes, muck swamps, and dry depressions. 

Miami-

Light brownish loam and silt loam oyer brownish compact ;lnd rcten tive but 
!C.-ranular gritty clay. Clay sub-:--tratum extends to depths of cyeral fect. ;·.1oist 
but not excessively "vet; acid urface but limy at shallow depths . In general 
relati,-ely high fertility. Locally stony but not excessively :;0. Cently roll ing 
upland clay plains, associated swales of wet darker colored clay land, lakes and 
Jl1uck \\'amps. Locally steep slope. 

Napanee-

Grayish and light brown silt and cl ay loam surface soil m-e r very compact 
yellowish clay. Lighter colored surface so il and more compact and plastic clay 
than that u nder the ~liami. Leycl and rolling upland; clay plains, and land 
5tr ip a djacent to streams in association 'with Brookston soils. Locally steep 
slope s and b luffs . 

Plainfield-

Light brown sands and light sandy loam. Yellowish and grayish sand or and 
and g rayel to depths of seyeral feet without any retentive clay byers. Low in 
organic matter and other mineral clements of fertility, and low in average 
moisture content. Acid to depths of 3 or 4 feet. Soil subject to blowi ng. Lenl 
sand p lains and dry sandy valley" Locally undulating and pitted. 

'"From ]. O. Veatch "Agricultural Land Classiiica tinn and Land Types of Michigan", Mich .. ".gr. 
Exp. Sta . . pecial Bul. No. 231 (Apr. 1933) pages 18·23. 


