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CHANGES IN MINNESOTA'S LIVESTOCK INDUSTRY: FARM-LEVEL TRENDS

by

Kent D. Olson, Even Bjornstad, and Jorunn Grande

The livestock industry in Minnesota has changed considerably in the past

few decades. For example, in 1965 there were 52,000 hog farms in Minnesota

with an average of 94 pigs produced per farm.' In 1990, there were 15,500 hog

farms with an average of 510 pigs. Total pig production increased from 4.9

million pigs in 1965 to 8.9 million in 1980 and decreased to 7.9 million in

1990. A similar pattern can be seen in dairy: fewer dairy farms; fewer milk

cows; higher production per cow; and higher total milk production for the

state. Other livestock species have also undergone change.

This report covers the changes at the farm-level of the livestock

industry in Minnesota. For cattle (dairy and beef), hogs, sheep, and poultry,

these trends are presented (when data is available): the number of farms with

the livestock, the number of animals (total and per farm), measures of

production efficiency, and economic efficiency as measured by returns to

management and costs of production. The trends in economic measures for

Minnesota and the North Central states are compared to other regions in the

U.S. to obtain a picture of the competitive position of the Minnesota

livestock industry. To put the changes on livestock farms in perspective, the

first section briefly discusses the changes in the number of all farms and

farm size.

'The data in this report come from various issues of the annual Minnesota

Agriculture Statistics produced by the Minnesota Agricultural Statistics

Service and various years of the U.S. Agricultural census.
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1. Farm size and number of farms

Early records show that Minnesota had 157 farms in 1850 and 18,181 in

1860.2 In the next 85 years, the number of farms rose rapidly and reached a

historical high in 1935 with 204,000 farms (Figure 1). Since then the trend

has been toward fewer and fewer farms: 150,000 farms by the early 1960s,

below 100,000 by 1984, to 89,000 in 1990. According to the census, the number

of farms in the entire U.S. was 2.1 million in 1987, down from 6.4 million in

1910 and 1920 (Stanton). The apparent sudden drop in the number of farms in

the mid-1970s is due to a redefinition of the term "farm" and not a sudden

drop in the number of farms3. The rate of decline per year appears to be

relatively steady since 1950--except when the definition changed in the mid-

1970s.

While the number of farms has dropped by half during the last five

decades, the amount of land in farms has not changed drastically. More than

90% of all the land that has ever been classified as farmland in Minnesota is

still farmed. In 1935, 32.9 million acres were farmed in Minnesota. In 1990,

30 million acres were farmed. The decline in number of farms and the

stability in total acreage has an obvious effect on the average farm size.

The average Minnesota farm had 165 acres in 1940, 222 acres in 1964, and 326

in 1987 (Figure 2). The average farm size for the entire U.S. was 174 acres

in 1940, 352 acres in 1964, and 462 acres in 1987.

2Census of Agriculture, 1920, p. 487.

3The definition of a farm has changed several times during the history of
the Census. See Appendix A for details.
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2. All Cattle (Beef and Dairy)

The total number of cattle and calves in Minnesota increased from 1930

to 1964/65 when it peaked at 4.5 million head (January 1 inventory; Figure 3).

Subsequently, the number of cattle decreased to 4.0 million in 1969; increased

to 4.4 million in 1975; and declined to 2.8 million head on January 1, 1991.

The number of farms with cattle has decreased at a faster rate than the total

number of head causing a rise in the number per farm. In 1965 there were

102,000 farms with cattle; in 1990 40,000 -- a 58% decrease in 25 years

(Figure 4). (Prior to 1965, records on the number of farms with cattle are

not available.) In the same period, the total number of cattle decreased 35%.

Thus, the number of cattle per farm increased.

2.1. Dairy

Milk production in Minnesota has increased even though both the number

of dairy farms and the number of dairy cows has declined. Between 1943 and

1990, the number of milk cows decreased 59%: from 1.7 million cows in 1943 to

710,000 in 1990 (Figure 5). During this same period, total milk production in

the state increased 14%: from 8,810 million lbs. in 1943 to 10,006 million

lbs. in 1990. The number of dairy farms was at a high of 179,000 farms in

1941; by 1970 the number of dairy farms had declined to 46,000; in 1990, the

number of dairy farms was down to 15,500 farms. Between 1970 and 1980, the

number of dairy farms declined by a total of 41% which was an average of 1,900

farms per year. Between 1980 and 1990 during which the farm financial crisis

occurred, the number of dairy farms declined a total of 43% which was an

average of 1,150 dairy farms per year.
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Figire 3. Cattle hventory in Minnesota (1930-1990)
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Figure 5. Mik Cows and MD Production in Minesota (1930-1990)
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Average milk production per cow has increased steadily since the 1930s

(Figure 6). In 1990 the average Minnesota dairy cow produced 14,093 lbs. of

milk per year--three times what a cow produced in 1935. The butterfat

percentage has decreased from 3.75% the 1930s to 3.65% in 1990. Since the

milk production per cow has increased by a higher percentage during this

period, the total pounds of butterfat per cow has increased.

2.2. Fed beef

Information on the number of fed beef in Minnesota stated in 1955, when

the inventory of beef on feed January 1 was 321,000 (Figure 7). The number

increased to 589,000 in 1970. Since then the inventory of fed beef has

fluctuated, although a declining trend can be seen. On January 1, 1990, the

inventory was 300,000 head; in 1991, the number rose to 345,000.

2.3. Beef cows

Similar trends can be seen for the number of beef cows (January 1

inventory). The number of beef cows increased from 91,000 in 1939 to its peak

at 751,000 head in 1976 (Figure 8). After 1976, the trend reversed. On

January 1, 1991, the total number of beef cows in Minnesota was 375,000--about

half the 1976 level. The number of farms with beef cows has decreased from

28,170 in the 1964 agricultural census to 15,528 farms in the 1987 census.

3. Hogs

The hog industry in Minnesota has undergone a substantial change since

the 1960s. In the early 1950s, there were more than 100,000 farms with hog

and pig inventories (Figure 9). In the 1950 agricultural census, 62% of
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Figire 7. Nuiber of Fed Beef. Minnesota (1950-1990)
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Figire 9. Ninber of Hog Farms in Minesota (1930-1990)
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Minnesota farms had hogs. Since then hogs have disappeared from the majority

of farms. Except for a rise in the number of farms with hogs in 1970, 1974,

1979, and 1980, there have been few disruptions in the downward sloping trend.

In 1990, there were 15,000 farms with hogs in Minnesota--17% of all farms in

Minnesota.

The sharp decline in the number of hog farms is not reflected on the

output side. The number of sows farrowed in Minnesota fluctuates in some

periods (especially around 1940 and in the late 1970s), but during the whole

period since 1930 the average number of sows farrowed is usually between 0.8

and 1.0 million (Figure 10). The number of farrowings was 965,000 in 1990, up

from 669,000 in 1965. The pig crop had a pattern very similar to the number

of sows farrowed: fluctuations around an annual average of 6 million pigs up

to 1979 when production increased to a higher level near 8 million pigs. In

1990, the pig crop was 7.9 million pigs. Average annual production per

Minnesota hog farm increased from 94 pigs in 1965 to 524 in 1990.

One measure of efficiency in hog production is the number of pigs born

per litter. This is calculated by dividing the annual pig crop by the number

of sows farrowed each year. Since 1930 this measure has shown a steady,

though not dramatic, increasing trend (Figure 11). In 1930, the average

litter was 5.9 pigs. In 1990, the average was 8.1 pigs per litter.

4. Sheep

The same trends are seen for sheep as have been seen for other

livestock. The inventory of stock sheep for breeding increased to 1.2 million

animals on January 1, 1942 (Figure 12). By the end of the 1940s, the number

had decreased to half that level. For the next ten years, the number was
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Figure l Pigs Produced per Utter, Mnnesota (1930-1990)
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quite stable before it began to decline again in 1962. The number of stock

sheep reached a low in 1986 of 150,000 head. Since then it has increased

slightly to 210,000 head in 1990.

The number of sheep farms in Minnesota reached a high of 37,000 in the

1935 agricultural census (Figure 13). This number declined to 19,000 in 1950

but then increased in the 1950s. The number of sheep farms has declined to

4,250 sheep farms in Minnesota in the 1987 Census. The data gathered by the

Minnesota Agricultural Statistics Service beginning in 1965 show the same

pattern.

The number of lambs saved and the number of sheep marketed in Minnesota

follow patterns similar to each other and similar to the number of farms

(Figure 14). In most years the number of sheep marketed has been higher than

the number of lambs saved due to imports from other states. In 1990, there

were 220,000 lambs saved and 217,000 marketed. The number of lambs saved per

stock sheep has slowly, but steadily, increased from 0.8 in 1930 to 1.0 in

1990.

5. Poultry

In the analysis of the poultry industry, the production of eggs and the

production of meat need to be viewed separately. These two categories have

very different trends. In earlier years, farms produced both eggs and poultry

meat from the same small flock. In more recent decades, the production of

eggs and meat has become separated and specialized. The size of the egg

industry in Minnesota has decreased. The story of the broiler and turkey

industries, however, has been expansion.
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Figue 13. Nnrber of Sheep Frns in Mhinesota (1930-1990)

40000 F' s
0 o I- - MN Ag Stat data a Cenau daot

30000 1

20000 

~0~~°

10000 ----------------- ___________v ^________1

1930 1940 1950 1960 1970 1980 0
Yer

Souc Mmmoto AglArd SttUtkcs aid Coms of Agiahr

Figre 14. Sheep Maketed nd Lanbs Saved, Mmesota (1930-1990)
Sheep (1000 head)

500 

0 - Shep arketed -- Lambe saved

90 10 150 94 097 0 1960 1 990
Year

Srce Leiumota Agriabrd StatUacs

13



5.1. Eggs

The largest number of Minnesota farms producing eggs was 169,000 in the

1935 Census of Agriculture (Figure 15). In 1987, only 4000 farms produced

eggs--more than a forty-fold decrease from 1935. The number of layers on

Minnesota farms peaked in 1944 at 27 million and has fallen steadily until

1970 (Figure 16). Since 1973, the number of layers on farms in Minnesota had

fluctuated between 10.7 million in 1973 and 1974 to 8.7 million in 1989.

In 1990, there were 9.6 million layers. Even though the number of layers has

declined substantially, each hen is more efficient today than earlier

generations were. On an annual basis, the average hen laid 108 eggs in 1943

(Figure 17). Since then, this number has more than doubled. In 1990, the

average was 259 eggs per hen per year.

5.2 Broilers and Turkeys

According to the 1987 Agricultural Census, 3,011 Minnesota farms

reported an inventory of broilers (or other meat-type chickens) in 1974. This

number has decreased to 1,589 farms in 1987 (Figure 18). During the same

period there was a very substantial increase in the number of broilers raised

on Minnesota farms. From late 1950, the number of broilers rose from 2.2 to

11 million in 1962 (Figure 19). Then the number of broilers leveled off until

1976. In 1988, 41 million broilers were raised in Minnesota. These changes

produced some interesting changes in the number of broilers per farm. In

1974, there were an average of 3,600 broilers per farm; by 1987, the average

had increased over sevenfold to 25,991.

14



Figure 15. Number of Farms Producing Eggs, Minnesota (1930-1987)
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Figre 17. Eggs Produced per Hen per Year, Minesota (1930-1990)
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Figure 19. Comercid Broiers and Turkeys Raised, Miesota (1930-1990)

50 Brds (milon rised)
- Bror - Tukeys I

/
40

30

20

10 r

0 -
1930 1940 1950 1960 1970 1980 1990

Year
SOrou Mhsmota Agiaftrd Statist

Figre 20. Nuber of Forms with Tukeys. Minesota (1945-1987)

6000 Fams

5000

4000

3000

2000

1000

1945 1950 1954 1959 1964 1969 1974 1978 82 1987
Year

SOrmO Cmnu of Agribka

17



Compared to broilers, the number of turkeys raised has had a more even,

but still rapid, increase. In 1930, there were 1.3 million turkeys raised in

Minnesota in 1940, 3 million; in 1950, 42. million; in 1960, 14.3 million; in

1970, 18.3 million; and in 1980, 25.5 million. In 1990, there were 46.3

million turkeys raised in Minnesota. According to the Census of Agriculture

the number of Minnesota farms with turkeys decreased from 4,868 in 1945 to 370

farms by 1974 (Figure 20). The 1987 census reports 723 farms producing

turkeys in 1987. Thus, the average number of turkeys per farm has increased

tremendously, from 817 in 1945 to 56,000 per farm in 1987.

6. Costs and Returns

There are many approaches that can be taken in the attempt to describe

economic trends in agricultural production. Ultimately one is interested in

knowing what the operator/manager is left with after all expenses incurred in

production are covered. This residual amount is subject to variation, the

volatility of which differs between enterprises. This variation has two main

sources: variation in the costs of production per unit and variation in

output prices. In order to separate these two sources of variation, we will

look at two different concepts when describing the economic conditions at the

farm level. This section utilizes the information provided by the U.S.

Department of Agriculture (1990 a and b). The first concept is Total Economic

Cost which is a measure of all costs not just out-of-pocket cash costs. It

includes both variable and fixed cash expenses as well as the potential

returns to (i.e., opportunity costs of) owned inputs, including unpaid labor.

Thus, it includes a cost for operator and family labor. The second concept is

Residual Returns to Management and Risk. This is a measure of what is left
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from the production and sale of one unit of product, when the Total Economic

Cost is subtracted. The Total Economic Cost can be viewed as a measure of

input costs, while the Residual Return to Management and Risk also takes

variation in output prices into account. These estimates are only available

up to 1988; more recent estimates have not been published.

6.1. Dairy

In four selected regions, the total economic cost of milk production was

higher in 1988 than in the previous three available years (Figure 21). The

Upper Midwest (which includes Minnesota) lost competitiveness since its cost

increased at a more rapid rate relative to the other regions. The Pacific

region had the lowest costs per cwt; however, the Southeast region had the

highest residual returns (Figure 22).

6.2 Beef Cow Calf

For beef cow-calf enterprises, the total economic cost per cow has been

much higher for small operations (100 or fewer cows) than on large ones (500

or more cows) (Figure 23). In the late 1980s this difference has been as

large as $150 per cow. The western states (West and Great Plains) have

significantly lower total economic costs per cow than the North Central and

the Southern states (Figure 24).

Cow-calf operations had an average residual returns between -$50 and

-$230 in the period from 1972 to 1988 (Figure 25). Only the western states

touched positive returns (in 1979) (Figure 26). Since the 1981 returns have

been somewhat more stable than the previous decade.
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Figure 21 Totd Economic Cost in Mik Production, by selected region
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Figure 23. Beef Cow-Cdf, Totd Economic Cost, by herd size
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Figure 24. Beef Cow-Cdf, Totd Economic Cost, by selected region
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Figure 25. Beef Cow-Cdf, Residul Retrns per cow by herd size
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6.3. Beef Cattle

For the fed cattle, the total economic costs per cwt (nominal dollars)

have been very stable through long periods (Figure 27). In the 1970s, these

costs were typically around $45 per cwt. The cost rose between 1978 and 1980

to fluctuate around $65 per cwt. The cost has remained stable at this amount

until the 1980s when it began rising again. Farmer feedlots have had

consistently higher costs than commercial feedlots for most of the last two

decades.

The residual returns to management and risk from fed cattle show great

variation within just a few years (Figure 28). For fed cattle, the residual

returns has ranged from -$15 to +$10 per cwt during the eighties. The

difference between farmer and commercial feedlots is also increasing. The

residual returns for commercial feedlots has fluctuated around zero with a

recent upward trend. Farmer feedlots have had negative residual returns in

most years and a recent decreasing trend.

6.4. Hogs

Minnesota is part of the North Central hog producing region, which,

together with the Southeastern states, makes up the major source of hogs in

the US. Lazarus, Boehlje and Dahl point out (p. 2) that Minnesota's hog

industry has showed relative improvements in productivity during the last ten

years. USDA's estimates of Total Economic Cost for farrow-to-finish hog

operations show that larger operations have a lower cost of production and

thus, an economic advantage compared to smaller operations (Figure 29). The

returns to management and risk were always higher for the larger farrow-to
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Figre 27. Fed Cattle. Totd Economic Cost, by type of feedot
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Figre 29. Fcrrow-to-Frish, Totd Economic Cost by size (1972-1988)
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-finish operations from 1972 to 1988 (Figure 30). The North Central region

has had lower total economic costs than the Southeast region, a major source

of competition for the North central region (Figure 31).

For feeder pig finishing, the North Central region had a lower Total

Economic Cost per cost than the Southeast in the 1980s (Figure 32). This is a

reversal of the 1970s when the North Central region had higher costs than the

Southeast region.

The residual returns for feeder pig production have been negative in

recent years for both the North Central and Southeast regions (Figure 33).

The North Central region has had lower production costs than the Southeast

(Figure 34).

6.5 Sheep and Poultry

The USDA published estimates only show national averages for all sizes

of sheep operations and no estimates for poultry. For sheep, the total

economic costs increase over time and the residual returns fluctuate with both

positive and negative returns. There are no regional estimates.
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Figue 31 Farrow-to-Fiish. Totd Economic Cost,
North Centrd and Southeast regions. (1972-1988)
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Figure 33. Feeder Pig Production. Residual Retrs
North Central and Southeat regions (1972-1988)
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7. Summary

The farm-level trends of the Minnesota livestock industry have been

presented in this report by livestock type. The variables shown include the

number of farms with livestock species, the average size of the individual

operation, the size of the state industry, measures of physical efficiency,

costs of production, and residual returns to the enterprise.

The common characteristic of the livestock industry in Minnesota is

significantly fewer farms with higher livestock populations on the remaining

farms. In many instances, there is also a higher total production level for

the state. The only exceptions to this common trend is in poultry --

especially broilers and turkey -- where the number of farms has increased in

Minnesota but at a slower rate than total production so the production per

farm has still increased.

Dairy. Total milk production in Minnesota has stayed at a 10 billion

pound level for the past decade which is an increase from earlier years. This

level of production has been maintained even though both the number of dairy

farms and the number of milk cows has decreased. In 1990, there were 15,500

dairy farms in Minnesota with an average of 46 cows per farm. In 1943, there

were 174,000 farms with an average of 10 cows per farm. Total milk production

in the state has been maintained because milk production per cow has

increased. In 1990, the average cow produced 14,093 lbs. -- three times what

a cow produced in 1935.

The Pacific region had the lowest Total Economic Cost per cwt in the

years reported. The Southeast region had the highest residual return per cwt.

The Upper Midwest (which includes Minnesota) was estimated to have increasing
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costs relative to the other regions. The Upper Midwest had one of the lowest

residual returns per cwt. Thus, even though productivity per cow is

increasing, the competitive position of the Minnesota dairy industry has been

deteriorating over time.

Fed cattle. The number of cattle on feed in Minnesota (January 1

inventory) increased until 1970 and then decreased. In 1991, there were

345,000 cattle on feed in Minnesota. While there is no information on the

number of farms which feed cattle, anecdotal evidence suggests that the number

has decreased steadily and the number of fed cattle per farm has increased.

The USDA estimated the national average cost of production to be $77 per

cwt in 1989 -- the most current year available. Averaging over all sizes,

commercial feedlots were consistently, and significantly, lower cost producers

than farmer feedlots. However, averaged over all sizes, the commercial

feedlots have had only one year with a positive residual return compared to no

years for farmer feedlots. As farmer feedlots grow in size they will gain

some of the advantages of the commercial feedlots.

Beef cows. The number of beef cows in Minnesota increased substantially

until 1976. Since 1976, the number has decreased to 375,000 cows in 1990

which is about half the 1976 level. The average herd was 23 cows in 1990

which is down slightly from the 1964 average of 27 cows. There were 15,000

farms with beef cows in Minnesota in 1990.

According to USDA estimates, beef cow costs per cow of production are

lower in the western states than in the North Central and Southern states.

USDA estimates show that only the western states had positive residual

returns.
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Hogs. The number of farms in Minnesota with hog and pig inventories

decreased from 110,778 in the 1950 agricultural census to 16,000 in 1987. The

Minnesota Agricultural Statistics Service reports 15,000 hog farms in 1990.

With some fluctuations, the number of sow farrowings in Minnesota generally

has ranged between 800,000 and 1,000,000 per year. Through most of the past

decade, total production for the state has been between 7 and 8 million pigs

per year. Average annual production per farm increased from 94 pigs per farm

in 1965 to 524 in 1990. Average litter size increased from 5.9 pigs in 1930

to 8.1 in 1990.

Larger farrow-to-finish operations have lower costs of production and

higher residual returns than smaller operations according to USDA estimates.

This advantage starts at a production level of 1,600 pigs per year compared to

140 pigs per year; a production level of 10,000 had lower costs and higher

returns than both the 140 and 1,600 sizes. In the 1980s, the North Central

region had lower costs than the Southeast region. Indeed, the USDA estimates

show the North Central states having more years with positive residual returns

than the Southeast region. Thus, if current conditions continue, the

Minnesota hog industry will continue to be competitive in the national

marketplace.

Sheep. The January 1 inventory of stock sheep in Minnesota decreased

from a peak of 1.2 million animals in 1942 and 1943 to 210,000 head in 1990.

The number of farms with sheep also declined from 37,000 in the 1935

agricultural census to 4,250 farms in the 1987 census. The Minnesota

Agricultural Statistics Service reports 5,200 farms in 1990. In 1990, there

were 220,000 lambs saved and 217,000 sheep marketed in Minnesota.
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Poultry. There are two parts to the poultry industry in Minnesota: egg

production and meat (broiler and turkey) production. They have very different

stories. Egg production has decreased in Minnesota; poultry meat production

has increased. In 1935 there were 169,000 farms producing eggs in Minnesota.

In 1987, there were only 4,000 farms producing eggs. In 1990, there were 9.6

million layers down from 27 million in 1944. The production of broilers

increased from 2.2 million in 1950 to 11 million in 1962 and 41 million in

1990. The agricultural census reported 1,589 broiler farms in Minnesota in

1987. The production of turkeys has also increased from 1.3 million in 1930

to 46 million in 1990. The number of farms producing turkeys decreased from

4,868 in the 1945 agricultural census to 723 farms in the 1987 census.
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APPENDIX A

THE FARM DEFINITION

"When the first census of agriculture was conducted in 1840, there was
no official attempt to define what exactly constituted a farm. The first
census definition, for 1850, was simple; any place that had $100 or more in
total agricultural products sales value was a farm. Since that time, acreage
and dollar values of sales limits have been added, changed, or removed, but
the requirements that the land be involved in, or connected with, agricultural
"operations," and that it be under the day-to-day control of a single
management (individual, partnership, corporation, etc.) have been retained."

"The most important requirement is, of course, the connection with
agricultural operations, which--again for Census purposes--are the production
of livestock, poultry, and animal specialties and their products, and/or
crops, including fruits, greenhouse, and nursery products. The land involved
in these operations need not be contiguous to comprise a single farm, it must
only be operated as a single unit." (For an exception to this general rule,
see the section on the definition used in 1950-1954 censuses.)

"The changes in the various criteria used for the definition of a farm
are outlined below, by census:

1. 1850-1860. No acreage requirement, but a minimum of $100 in total sales
value of agricultural products.

2. 1870-1890. A minimum of 3 acres was needed for a tract to qualify as a
farm. Places with less than 3 acres were considered farms if they had a
minimum of $500 in agricultural product sales.

3. 1900. The acreage and minimum sales requirements were removed, and
cranberry marshes, greenhouses, and city dairies were included, provided
they required the full-time services of at least one person.

4. 1910-1920. A minimum of 3 acres, with $250 or more in total value of
sales, unless the individual operation required the full-time services of
at least one person.

5. 1925-1945. The requirement for continuous services by at least one person
was dropped for the 1925 and following censuses; otherwise the definition
used in the 1910-1920 censuses was unchanged.

6. 1950-1954. The acreage qualification was retained, but places of less
than 3 acres were counted as farms if they had $150 or more in total sales
value of agricultural products during the year. Places that would
normally have had at least $150 in sales, or that had begun operating as a
farm for the first time in 1954, were also counted as farms. If a place
had sharecroppers or other tenants, the land assigned to each was treated
as a separate farm, even though the landlord handled the entire holding as

34



a single unit. Land retained and worked by the landlord was treated as a
separate farm.

7. 1959-1974. Any place with 10 acres or more, and with $50 or more in
agricultural products sales, or any place with less than 10 acres, but
with at least $250 in total sales qualified. If sales were not reported,
or if the reported sales figures were obviously incorrect, average prices
were applied to report estimates of harvests and livestock produced to
arrive at estimated sales values.

8. 1978-1982. The minimum acreage requirement was dropped. Any place that
had, or would normally have had, $1,000 or more in total agricultural
products sales during the census year was counted as a farm."

Source: 1982 Census of Agriculture, AC82-SS-4, Volume 2 Subject Series, Part
4, History, U.S. Department of Commerce, Bureau of the Census, p. 72.
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