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Executive Summary

The U.S. is the world' s | eading producer and consuner of strawberries. Wile
strawberries are grown in nearly all states, California dom nates conmercia
production. Florida and Oregon rank a distant second and third in the anmount
of strawberries they produce. U S. production reached a record-high in 1993
and another large crop is anticipated in 1994, continuing the upward trend
that has about tripled output since 1970.

Strawberry prices follow a very distinct seasonal pattern, declining from
Decenber through May as the volune of berries increases, first fromFlorida
and then fromCalifornia. Prices rise gradually from June through Septenber
as the volunme from California declines, and then rise sharply during COctober
and Novenber as the California season wi nds down. The relatively flat prices
apparent from May through Septenber reflect the value of California
strawberries for processing.

The 1987 Census reported 9,398 farns with sales of strawberries. The |argest
nunber of strawberry farms was reported in Pennsylvania and California. These
two states accounted for 18 percent of all farms with strawberries in that
year. Florida, the second-largest strawberry producing state, accounted for
only 2 percent of total farms in 1987, and Oregon, which ranked third in
production, accounted for 5 percent. Many m nor producing states, such as
Pennsyl vani a, account for a fairly large share of farns with strawberry sal es,
but a small share of total output. For npst states, the nunber of farnms
reporting strawberry sal es declined between 1987 and 1992.

About 80 percent of the U S. strawberry acreage reported in the 1987 Census
was irrigated. All of California's acreage was irrigated, and nearly all of
Florida's acreage. The extent of irrigation use was nmuch nore vari abl e across
the m nor producing states.

Cultural practices for strawberries vary widely fromone part of the country
to another. Strawberries are usually grown as an annual crop in areas with
mld winter tenperatures, such as California and Florida. They are generally
grown as a perennial crop in other areas, although there appears to be

consi derabl e experinmentation with cultivation of strawberries as an annua
crop in a nunmber of southern, eastern, and m dwestern states. The cultura
practices are quite different for the two croppi ng systens.

Wth the annual production system strawberries are transplanted into the
field during the summer or fall, and are harvested during the follow ng

wi nter, spring, or sumrer. The plants are destroyed after the first harvest
season and a new planting is established for subsequent crops.

VWhen strawberries are grown as a perennial, "nother" plants are transpl anted
during the spring. Their first year in the field is primarily a period of

mul tiplication during which the nother plants produce "runners” from which
"daughter" plants grow. The plants then go through wi nter dormancy, and the
first harvest occurs during the spring a year after planting. Plantings can
be renovated after harvest and produce again the follow ng spring. Usually, a
planting is nmaintained for two or nore harvest seasons.



The npst serious perils in strawberry production include excessive heat and
noi sture during the harvesting period. Excessive heat during harvest results
in soft berries and lowers fruit quality. Wen acconpani ed by noi st

condi tions, excessive heat fosters the devel opnent of gray rot and other

di seases on the fruit. Gay rot is the npbst serious rot in strawberries.

Ot her causes of yield |losses include late spring frost, excessive cold during
the winter, drought, hail, and nunerous insects and di seases. The inportance
of these various perils depends on the variety, climte, and tinme of the
growi ng season.

I nsurance issues addressed in this report include: annual crop vs. perennia
crop issues; the potential for noral hazard and adverse selection; the setting
of reference prices; the availability of individual yield data; and potentia
met hods for estimating apprai sed production

Qur assessnment is that strawberries are not a particularly good candi date for
mul tipl e-peril crop insurance in the major producing areas. The reason is
that growers in California, Florida, and the Pacific Northwest (Oregon and
Washi ngton), who together produce 95 percent of reported U S. output, are not
likely to be very interested in such insurance. Gowers in California, for
exanpl e, face fewer serious production perils than growers in other parts of
the country. Further, the perils that California growers do face (mainly
early spring frost and early fall rains) usually disrupt harvesting for only
part of the picking season and are not likely to cause yield | osses as |arge
as 25 percent of average yield. Although excessive cold is a production peri
in Florida, the bulk of Florida strawberries are protected from serious yield
| osses because of the wi despread use of overhead irrigation and row covers.

The smal | ampunt of ad hoc di saster assistance paid to growers in California
and Florida provides further evidence that there nay not be very nmuch denand
for crop insurance. There were no paynents made to growers in California for
yield | osses to strawberries between 1988 and 1993 and only $320,522 (0.1
percent of the value of strawberry sales) to growers in Florida.

The greatest interest in strawberry insurance is likely to be anbng growers in
sout hern, eastern, and m dwestern states such as Illinois, Indiana, M chigan
M nnesota, New York, Pennsylvania, Tennessee, and Wsconsin. Mst of the
strawberries in these states are grown as a perennial crop using the matted-
row system Frequently, growers have inadequate protection against |late
spring frosts, extrenme drought, and excessive rainfall. |In addition
conditions of extrenme heat and excessive noisture, which can result in |osses
exceedi ng 25 percent of average yields, are nmore likely to occur during the
critical harvest period in these states than in California and Fl orida.

Not wi t hst andi ng potential grower interest, sales of strawberry insurance in

t he South, East, and M dwest woul d be severely linmted by the small anount of
production in these areas. Gowers in these states generally have snmal
strawberry acreages. Frequently, strawberries are grown near popul ation
centers, and rely on direct-nmarket sales.



Strawberries: An Econom c Assessnent of the Feasibility
of Providing Miultiple-Peril Crop |nsurance

| nt roducti on

Strawberries belong to the genus Fragaria of the rose famly (Rosaceae). The
plant is a | owgrowing herb and reproduces by sendi ng out runners or stolons
fromwhich new plants grow. The berry is an enlarged, fleshy receptacle with
nunmer ous achenes (snall one-seeded fruits) at the surface. The achenes are
actually the true fruits, each bearing one seed inside a thin, dry ovary wall

When both fresh and processing uses are consi dered, strawberries were the
fourth nost valuable fruit grown in the United States in 1993, follow ng
grapes, apples, and oranges (USDA, NASS). Most strawberries are consuned
fresh. Considering only fresh-market sales, strawberries ranked second in
val ue only to appl es.

This report exam nes those aspects of the U S. strawberry industry that relate
to the demand for crop insurance and the feasibility of developing a
strawberry crop insurance policy.

The Strawberry Market

The United States is the world's | eadi ng producer and consuner of strawberries
(FAO). \While strawberries are grown in nost states, California dom nates
commerci al production. Florida and Oregon rank a distant second and third in
the amobunt of strawberries that they produce. U.S. production reached a
record-high in 1993 and another large crop is anticipated in 1994, continuing
the upward trend that has about tripled output since 1970. Plentiful supplies
and low prices raised fresh strawberry consunption fromgenerally |less than 2
pounds per person in the 1970's to about 3.5 pounds in the 1990's.

Suppl y

USDA reported 1.424 billion pounds of strawberry production in 1993, up 8
percent fromthe prior year and 14 percent above the 5-year (1988-92)

average. ! The growth in U S. strawberry production is due mainly to growh
in the California industry, which nearly doubled its output between 1982 and
1993 (Table 1). Florida's production increased noderately during this period,
whi |l e output in many other states renmined relatively unchanged or declined.

California accounted for about 80 percent of all U S. strawberry production
over the 1990-92 period, conpared to just under 60 percent in 1970-72. At the

O ficial production statistics do not count all U S. strawberry out put,
because USDA reports strawberry production for only 13 states. Some
production in other states, consequently, goes uncounted in the reported
statistics.



Table 1--U.S. strawberry harvested acreage, yield per acre, and production, 13 states, 1982-93

Item 1982 1983 1984 1985 1986 1987 1988
1989 1990 1991 1992 1993
—————————————————————————————————————————————————— ACres———-———————————— -

Harvested acreage:

Arkansas 300 300 300 300 300 220 250 250 230
230 230 230

California 11,600 13,000 14,100 14,600 15,600 17,500 19,200 20,400 21,000
21,100 24,000 25,000

Florida 5,000 5,400 5,100 5,300 4,900 4,900 5,000 5,300 5,300
5,500 4,700 5,100

Louisiana 650 600 600 550 550 600 700 650 750
850 1,000 1,100

Michigan 2,700 2,700 2,700 2,500 2,400 2,400 2,300 2,200 2,200
2,100 2,000 1,900

New Jersey 1,000 1,000 1,000 1,100 900 800 700 600 500
500 500 500

New York 2,800 3,000 3,000 3,300 3,300 2,800 2,500 2,400 2,700

3,400 3,600 3,800
North Carolina 2,100 2,200 2,100 2,100 2,100 2,100 2,100 2,100 2,100
2,200 2,300 2,400

Ohio 1,900 1,900 1,600 1,700 1,500 1,400 1,300 1,200 1,100
1,000 1,000 1,100

Oregon 5,800 6,900 6,600 6,800 7,300 7,800 7,800 6,200 5,700
5,600 6,100 6,200

Pennsylvania 1,800 1,800 1,700 1,700 1,800 1,900 1,900 1,800 1,700
1,600 1,500 1,500

Washington 3,000 3,100 3,000 3,000 2,800 2,500 2,400 1,900 1,800
1,400 1,600 1,600

Wisconsin 1,600 1,500 1,500 1,400 1,300 1,200 1,000 1,100 1,100

1,200 1,100 1,100

U.S. Total 40,250 43,400 43,300 44,350 44,750 46,120 47,150 46,100 46,180
46,680 49,630 51,530

Yield per acre:

Arkansas 6.7 5.0 5.7 5.7 6.0 5.0 4.6 3.5 2.4
3.5 2.4 3.0

California 54.5 48.0 53.5 53.0 50.5 47.0 45.0 42.5 47.0
52.0 43.0 45.5

Florida 19.5 19.0 17.0 20.0 18.5 22.5 25.0 26.0 22.0
24.0 30.0 27.0

Louisiana 6.0 7.0 6.2 5.5 6.2 7.2 7.5 6.2 7.8
6.5 12.0 10.0

Michigan 8.0 6.0 7.0 6.5 6.0 6.0 5.5 5.3 6.5
6.2 6.6 6.0

New Jersey 4.9 5.0 5.0 5.5 4.2 5.3 4.6 3.0 4.2
3.8 5.0 3.5

New York 4.5 4.5 5.1 5.1 5.5 5.7 4.8 5.6 6.3
5.6 3.0 6.0

North Carolina 2.6 4.0 3.6 3.2 3.5 3.8 6.0 4.2 6.0
5.5 5.5 4.5



Ohio 6.6 5.0 4.8 5.4 3.8 5.2 5.6 4.6 6.5
5.3 7.1 5.3

Oregon 10.0 11.5 9.2 7.4 8.7 12.0 13.0 10.5 11.5
11.0 10.0 10.0

Pennsylvania 4.2 4.0 3.0 3.0 3.4 3.8 4.3 4.7 4.3
3.8 3.9 3.6

Washington 6.2 6.2 7.0 7.1 5.0 9.6 9.2 6.0 7.0
6.0 7.0 7.0

Wisconsin 3.8 3.8 3.9 3.9 4.9 3.7 4.1 5.5 5.0
5.0 4.9 5.2
U.S. Total 21.9 20.7 22.9 23.0 22.9 24.2 25.0 24.8 27.2
29.3 26.5 27.6

Production:

Arkansas 2 2 2 2 2 1 1 1 1
1 1 1

California 632 624 754 774 788 823 864 867 987
1,097 1,032 1,138

Florida 98 103 87 106 91 110 125 138 117
132 141 138

Louisiana 4 4 4 3 3 4 5 4 6
6 12 11

Michigan 22 16 19 16 14 14 13 12 14
13 13 11

New Jersey 5 5 5 6 4 4 3 2 2
2 3 2

New York 13 14 15 17 18 16 12 13 17
19 11 23

North Carolina 6 9 8 7 7 8 13 9 13
12 13 11

Ohio 13 10 8 9 6 7 7 6 7
5 7 6

Oregon 58 79 61 50 64 94 101 65 66
62 61 62

Pennsylvania 8 7 5 5 6 7 8 9 7
6 6 5

Washington 19 19 21 21 14 24 22 11 13
8 11 11

Wisconsin 6 6 6 6 6 4 4 6 6
6 5 6
U.S. Total 883 897 994 1,022 1,023 1,117 1,179 1,142 1,254

1,369 1,315 1,424

Source: USDA, NASS.



same time, Florida's share of U S. strawberry production rose from4 to 10
percent, while Oregon's share fell from 14 percent to 5 percent.

The United States inported about 3 percent of its total fresh strawberry
supply in 1993, nostly from Mexico (Table 2). About 9 percent of the U.S.
frozen strawberry supply was inported in 1993, again nostly from Mexico (Table
3).2

Denmand

Per capita use of fresh strawberries is increasing, while the use of frozen
(processed) berries is relatively flat. Americans, today, eat about 3.5
pounds of strawberries each year in their fresh formand an additional 1.5
pounds in processed products (Tables 2 and 3).

The increase in consunption is likely due to the increased availability of
strawberries. At one tinme a seasonal specialty item strawberries are
becom ng a year-round product. Today, both restaurant sal ad bars and grocery
store produce departnents carry strawberries virtually year round. The

i ncreased availability is due to the devel opnment and adoption of varieties and
production systens, primarily in California, that have extended the marketing
season for fresh strawberries later into the summer and fall (see "California"
section).

The United States exported 10 percent of both its fresh and processed
strawberry production in 1993. Canada was the mmjor foreign market, receiving
80 percent of U S. fresh strawberry exports between 1989 and 1993. Japan and
Mexi co are other inportant destination for U S. fresh strawberries.

Japan received about two-thirds of U S. frozen strawberry exports over the
|l ast 5 years, while Canada was the destination for about 20 percent. Japan
does not produce many frozen strawberries, so inports supply the food

manuf acturing sector with strawberries in that country.

Prices

There is considerable variability in fresh strawberry prices within the year
due nostly to seasonal changes in volume. Prices bottomout at about 40 cent
a pound during May and June, when the coastal areas of California reach peak
output. Prices usually crest at nore than $1. 00 a pound during the fall, when
California output declines to a mninmm and Florida's production has not yet
reached any substantial volune (Table 4).

Strawberry prices follow a very distinct seasonal pattern, declining from
Decenber through May as the volume of berries increases, first fromFlorida
and then from California. Prices rise gradually from June through Septenber

Most strawberries for processing are frozen before being processed into
a final product. The quantity of frozen strawberries, consequently, is used
as a proxy for the quantity of processed berries.

9



Table 2-- U S. supply and utilization of fresh-market strawberries, 1970-93

Utilized Total - Consunption-----
Year production | mports suppl y Exports Tot al Per capita

--------------- MIlion pounds ---------------- Pounds
1970 316. 4 51.1 368 11.8 356 1.73
1971 340. 4 51.3 392 11.6 380 1.83
1972 321.1 43. 2 364 14.5 350 1.67
1973 316. 4 38.9 355 20. 4 335 1.58
1974 368.0 43.7 412 21.0 391 1.83
1975 370.0 34.6 405 16. 4 388 1.80
1976 360.1 21.6 382 20.6 361 1.66
1977 418.8 24. 7 444 22.3 421 1.91
1978 477.9 33.7 512 39.2 472 2.12
1979 436.0 31.0 467 39.0 428 1.90
1980 482. 1 12. 7 495 47.1 448 1.97
1981 537.5 6.7 544 44. 4 500 2.17
1982 589. 6 4.5 594 44.0 550 2.37
1983 585. 4 5.1 591 46. 4 544 2.32
1984 748.2 8.8 757 56. 3 701 2.96
1985 754. 1 9.6 764 51.5 712 2.99
1986 734.8 13.0 748 51.5 696 2.89
1987 780. 4 33.2 814 57.1 756 3.12
1988 855.5 39.4 895 78.0 817 3.33
1989 861. 6 36.0 898 93.0 805 3.25
1990 864. 2 32.2 896 85.7 811 3.24
1991 971.5 31.5 1, 003 95.2 908 3.59
1992 980. 3 23.8 1, 004 102. 3 902 3.53
1993 987.6 31. 4 1,019 102.1 917 3.55

Source: USDA, ERS
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Table 3--U.S. supply and utilization of frozen strawberries, 1970-93

Industry Beginning Total Ending -—
————— Consumption------
Year pack 1/ Imports stocks supply stocks 2/ Exports
Total Per capita

-——— Pounds

1970 201.6 109.7 127.8 439.1 166.2 1.3
271.6 1.32

1971 199.4 84.6 166.2 450.2 151.9 1.6
296.7 1.43

1972 146.8 85.2 151.9 383.9 104.4 2.2
277.3 1.32

1973 168.6 113.7 104.4 386.7 120.8 4.3
261.6 1.23

1974 170.4 117.1 120.8 408.3 148 .2 5.4
2547 1.19

1975 183.9 97.5 148.2 429.6 124.3 8.0
297.3 1.38

1976 216.2 49.6 124.3 390.1 104.0 15.8
270.3 1.24

1977 220.4 97.0 104.0 421 .4 153.1 8.2
260.1 1.18

1978 159.8 97.6 153.1 410.5 108.7 9.5
292.3 1.31

1979 190.6 112.1 108.7 411.4 132.5 5.2
273.7 1.22

1980 253.1 83.5 132.5 469.1 151.9 4.4
312.8 1.37

1981 210.6 60.1 151.9 422 .6 115.2 6.6
300.8 1.31

11



1982 272.7 34.9 115. 422.8 139.9
275.8 1.19

1983 292.7 42.6 139. 475.2 176.6
292.7 1.25

1984 231.4 50.9 176. 458.9 166.0
284.9 1.21

1985 229.2 59.7 166. 454 .9 167.1
281.2 1.18

1986 237.6 52.5 167. 457 .2 146.6
302.1 1.26

1987 334.4 75.3 146. 556.3 236.0
309.5 1.27

1988 274.6 64.3 236. 574.9 235.2
321.9 1.31

1989 238.2 55.0 235. 528.4 167.2
340.7 1.38

1990 305.9 72.1 167. 545.2 198.3
314.1 1.26

1991 330.2 70.5 198. 599.0 219.9
353.0 1.40

1992 268.5 58.2 219. 546.6 173.8
342.8 1.34

1993 424 .1 56.6 173. 654.5 214.3
399.8 1.55

10.

17.

20.

32.

26.

30.

40.

1/ From The American Frozen Food Institute, "Pack Statistics".
2/ From National Agricultural Statistics Service, USDA "Cold Storage" reports, December 31 stocks.

Source: USDA, ERS
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Table 4--Strawberries: U S. f.o.b. prices, nonthly averages, 1989-93

Mont h 1989 1990 1991 1992 1993

---------------- Cents per pound-----------------

January 83.0 115.0 93.0 110.0 98. 9
February 93.8 83.1 91.0 79.9 93.6
Mar ch 68. 2 73.9 63.0 69. 6 62.0
Apri | 44.8 50. 3 59.5 49.1 54.2
May 35.0 35.2 50.0 41.3 49.7
June 55.9 46. 9 36.5 64.3 57.1
July 31.1 40.7 46.5 49.8 43. 3
August 35.0 50.0 35.0 89.2 60.7
Sept enmber 65.0 55.0 35.0 61.1 63.7
Oct ober 95.0 75.0 55.0 70.7 74. 6
Novemrber 165.0 96. 3 110.0 116.0 98.2
Decenber 116.0 89.8 95.0 133.0 128.0

Sour ce: USDA, NASS.
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as the volunme fromCalifornia declines, and then rise sharply during October
and Novenber as the California season wi nds down. The relatively flat prices
apparent from May through Septenber reflect the value of California
strawberries for processing. Wen there is a glut of fresh-nmarket berries and
net returns decline to the value of berries in processing, growers divert
supplies fromthe fresh market to processing.

Prices for processing berries in California are substantially |ower than in
Oregon and Washi ngton. Freezer berry prices averaged 23-26 cents a pound in
California between 1988 and 1993, while in Oregon, prices ranged from29 to 50
cents a pound. In California, nost of the berries used for processing are
ones intended for the fresh market, but that are instead diverted to
processi ng. They do not generally have the deep red col or and superior taste
of berries fromthe Pacific Northwest.

In Oregon and Washi ngton, strawberries are grown specifically for processing
and contribute superior quality and flavor to processed products.
Consequently, processors pay a prem um price for processing berries grown in
t he Northwest which they blend with the cheaper berries from California.

I ndustry Characteristics

Aspects of the strawberry industry which have significance in assessing the
demand for crop insurance include:

W despread use of irrigation in the major strawberry producing states
that reduces the risk of drought;

A relatively high degree of specialization in strawberries on
California and Florida farns, which limts incone diversification
anong enterprises;

In other states, a greater degree of income diversification anong
strawberries and other farmenterprises, as well as substantial off-
farm enpl oynent .

The primary sources of avail able information on farnms produci ng strawberries
are the 1987 and 1992 Censuses of Agriculture, and USDA's 1992 Vegetabl e
Chemi cal Use Survey.?3

Farms with Strawberries
The 1987 Census reported 9,398 farnms with sales of strawberries. The | argest

nunber of strawberry farnms was reported in Pennsylvania (882) and California
(831), the first-ranked producing state. Together, these two states accounted

Results for the 1992 Census of Agriculture were not available for al
states at the tine this report was prepared. States for which data were not
avai l abl e include California, Louisiana, Mnnesota, and North Carolina.

14



for 18 percent of all farms with strawberries in that year (Appendix table 1).
Fl ori da, the second-|argest strawberry producing state, accounted for only 2
percent of total farms in 1987, and Oregon, which ranked third in production
accounted for 5 percent. Many mnor producing states, such as Pennsyl vani a,
account for a fairly large share of farms with strawberry sales, but a snal
share of total output.

For nost states, the nunber of farns reporting strawberry sal es declined

bet ween 1987 and 1992. For exanple, the number of farns in Pennsylvania with
strawberry sales declined from 882 to 813 over that period, while the nunber
of Oregon farns declined from487 to 391. O those states with data currently
avail able, the only increases in farmnunbers were registered in Florida and

W sconsi n.

About 80 percent of the U.S. strawberry acreage reported in the 1987 Census
was irrigated. All of California's acreage was irrigated, and nearly all of
Florida's acreage. The extent of irrigation use was nuch nore vari abl e across
nore m nor producing states.

About 65 percent of farns with strawberry sales had total crop sales of |ess
t han $25,000 in 1987 (Appendix table 2). Farns in California, Florida, and
Oregon, however, had a nmore evenly dispersed distribution anong the various
sal es categories than in other states. |In California and Oregon, about a
third of the farms that produced strawberries had sal es of $100,000 or nore
and another third had sales of |ess than $25,000. Florida had the greatest
percentage of large farns, with half having sales of $100,000 or nore.

Farms growi ng strawberries are overwhel m ngly individual- or fam|y-owned
operations. Eighty-three percent were individual- or famly-owned in 1987
(Appendi x table 3). Partnerships were the next |argest ownership category,
accounting for 10 percent of all farms with strawberries.

Farm ng was reported as the operator's nmain occupation for 63 percent of
strawberry-produci ng farns (Appendi x table 4). However, 39 percent of the
operators reported working 100 days or nore off the farm In Illinois and
I ndi ana, about one-half the farns had operators who worked 100 days or nore
off the farm Most of these farns reported sales of |ess than $25, 000.

I ncone Diversification on Farns with Strawberries

Farms in Florida and California tend to be nore specialized in strawberries
than in other states. In these two states, strawberries account for a | arger
share of total farmsales than in other states (Table 5). 1In nost other
states for which data are available, strawberries rank after vegetabl es and
nmel ons as a source of incone.

USDA' s Veget abl e Chemi cal Use Survey, reflecting 1992 data, also offers an

i ndi cator of diversification. The survey results indicate that New York and
New Jersey strawberries accounted for |ess than 10 percent of the vegetable
acreage on sanple farnms in those states (Table 6). |In contrast, strawberries

15



Tabl e 5-- Market

states, 1987

val ue of sales on farns producing strawberries,

sel ect ed

Strawberri es,

State Al | Al | Veget abl es St raw % of all
Product s Cr ops & el ons berries products
--------------- 1,000 dollars---------------- Per cent
Ar kansas 3,785 1, 852 977 528 14
California 433, 785 432, 258 350,973 407, 251 94
Fl ori da 63, 238 61, 544 27, 127 67,062 106 ¢
M chi gan 45,117 43, 330 18, 352 6, 785 15
New Jer sey 14, 184 13,935 3,407 2,856 20
New Yor k 52, 847 47,177 17, 849 9,104 17
North Carolina 18, 426 14, 693 2,655 3,992 22
Ohi o 31, 360 26, 936 10, 582 4, 453 14
Or egon 80, 849 79, 357 40, 929 31,520 39
Pennsyl vani a 64, 451 41,614 17,932 5,947 9
Washi ngt on 30, 387 28, 847 16,076 8,180 27
W sconsin 14, 260 11, 397 3,544 2,508 18
12 states 852, 689 802, 940 510, 403 550, 186 65

! The NASS estinmate of strawberry sales for
product sal es.

estimate of all
di screpancy.

Sources: All data are fromthe 1987 Census of Agriculture,
strawberry sal es,

There is no apparent

Fl ori da exceeds the Census

reason for

which are from USDA, NASS, Vegetables.
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Tabl e 6--Enterprise diversification on farns growi ng strawberries, 1992

Farms growi ng both

Strawberri es,

Far s strawberri es and per cent of

State sanpl ed ot her vegetabl es total vegetable

acreage
- - - Nunber - - - ---Percent--- ---Percent---

California 69 45 62

Fl ori da 44 86 45

M chi gan 58 27 12

New Jer sey 85 23 7

New Yor k 78 27 9

North Carolina 54 64 58

Oregon 66 49 24

WAashi ngt on 41 79 32

W sconsin 54 87 33

Source: USDA, Vegetable Chem ca

Use Survey,
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accounted for 62 percent of total vegetable acreage on California farns that
responded to the survey.

Anmong the farnms that responded to the Chenical Use Survey as grow ng ot her
veget abl es, a | arge percentage produced vegetables that are already eligible
for crop insurance. However, crop insurance nay not be offered for all of
these vegetables in all states or in all areas of a given state (Table 7).

Cul tivation and Managenent Practices

Cultural practices for strawberries vary fromone part of the country to

anot her because nmanagenent systens are adapted to the unique climate in each
area. Comercially, strawberries are usually grown as an annual crop in areas
with mld winter tenperatures, such as California and Florida. They are
generally grown as a perennial crop in other areas, although there appears to
be consi derabl e experinmentation with cultivation of strawberries as an annua
crop in a nunber of southern, eastern, and m dwestern states.4 The cultura
practices are quite different for the two cropping systens.

Wth the annual production system strawberries are transplanted into the
field during the sumrer or fall, and are harvested during the follow ng

wi nter, spring, or sumrer. The plants are destroyed after the first harvest
season and a new planting is established for subsequent crops.

When strawberries are grown as a perennial, "nmother" plants are transpl anted
into the field during the spring. Their first year in the field is primarily
a period of vegetative growh and nultiplication during which the nother

pl ants reproduce asexually by sending out "stolons" or "runners" from which
"daughter" plants grow. The plants then go through a period of wi nter
dormancy and the first harvest occurs during the spring a year after planting.
Pl antings can be renovated followi ng harvest and produce again the follow ng
spring. Usually, a planting is nmaintained for two or nore harvest seasons.

Climte

Strawberries are grown in a wide range of climtes. Different strawberry
varieties can produce successfully from southern Florida to as far north as
Mai ne and M nnesota. Strawberries are subject to cold danmage, however, as
unprotected crowns (the plant's conpressed stem fromwhich all primry roots,
| eaves, flowers, and runners arise) may be killed at tenperatures of 10° F or
less (Galletta and Hinelrick). Spring frosts also can damage strawberries,
killing unprotected fruit buds and destroying i mmature and unharvested fruit.

Hi gh tenperatures during the fruiting period tend to drive plants toward their
asexual growth cycles, and significantly reduce later fruit production. In
addition, tenperatures above 85° F can prevent flower bud formation

In North Carolina, as much as a third of the acreage nmay be grown as an
annual crop.

18



Tabl e 7--Sel ected specialty crops on farnms producing strawoberries, 1992

Farms grow ng

Far ns
State sanpl ed Oni ons ---Sweet Corn--- ----Tomat oes- - - -
Fresh Processed Fresh Processed
Number s mmemee e ie i e oo Percent-----------------
California 69 12 23 16 26 0
Fl ori da 44 0 14 20 18 0
M chi gan 58 7 52 33 48 0
New Jer sey 85 0 54 51 72 0
New Yor k 78 9 74 37 69 0
North Carolina 54 0 43 11 25 0
Or egon 66 12 29 17 0 0
Washi ngt on 41 0 24 22 0 0
W sconsin 54 9 35 9 0 0

Source: USDA, Vegetabl e Chemical Use Survey, 1992.
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Soi | Requirenents

Al t hough strawberries can be grown successfully on a wi de range of soil types,
the best growth and yield is attained on deep, fertile, well-drained, slightly
acid (pH range of 5.0-7.0,) sandy loamsoils. Sandy |oans are ideal for
strawberri es because they respond better to soil fumi gation, conpact |ess
under the stress of frequent harvesting and irrigation, accunulate |ess salt
over the Iife of the planting, and exhibit fewer mnor element problens
conpared with other soil types (Welch, et al.). Soils high in salts should be
avoi ded because strawberries are one of the npbst salt-sensitive crops.

A soil depth of 12 to 36 inches or nore is preferred because of better root
penetration than on shallower soils. Strawberries will not grow well on soils
shal l ower than 8 inches (Galletta and H nelrick). Strawberries need an
abundant supply of npisture, but the plants may be weakened or killed by root
di seases in excessively wet or waterlogged fields.

Sites

Fields with a gentle slope and hi gher elevation than surrounding areas are the
best sites for growi ng strawberries because they provide better water drainage
and air nmovenent than flat areas at |ower elevations. Cold air settles to | ow
areas, increasing the risk of spring frost damage to bl ossons and unharvested
fruit. Strawberries grown on southern slopes may ripen sooner in the spring
than those produced on northern slopes because the soils on southern slopes
usual |y warm sooner. Yields, however, may be larger fromplantings with a
northern sl ope because such sites generally remain cool for a |onger period
and provide nore uniform noi sture.

Low fields of any soil type should be avoi ded when selecting a site because
they have a greater chance of | osses fromfrost, accumul ating water, and

di sease organi sns than sloping fields at higher elevations. Areas that are
surrounded by trees or buildings also may not be suitable for strawberries
because they may have poor air novenent. Diseases may be npbre serious in such
pl aces because of increased danpness.

Varieties

Strawberries are generally categorized as short-day, everbearing, and day-
neutral varieties. These categories are based on the effects of daylight
l ength on fl ower bud devel opnent.

Short-day, or June-bearing, strawberries formfruit buds when day length is

| ess than 12 daylight hours. These varieties produce one fruit crop per
season. The plant's response to day | ength does not influence when the plant
bl ooms, but only when the flower buds form Flower bud formation on June-
bearing varieties occurs during the short days of |ate Septenber through early
Novenber, and may continue during warm days in early March

Everbearing or |ong-day plants, in contrast, formflower buds when days exceed
12 hours of light. They produce two nmain crops per season, but yields are
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| ess than a single crop froma June-bearing variety. Everbearing varieties
usually are not grown on a comercial scale because of poor productivity and
berry quality.

Day-neutral varieties formflower buds regardless of the |length of the daily
light period. They produce fruit fromspring through fall. Table 8 lists
some of the reconmended varieties for several of the mmjor strawberry grow ng
ar eas.

Pl anti ng

Strawberry plants may be transplanted by hand or by nechanical transplanters.
A skilled crew can machine set 3 to 5 acres a day. The usual planting and
harvesting dates for strawberries are summari zed in Table 9.

The recomended time for planting in northern climtes (the Northeast and

M dwest) is during April, or as soon as the soil is dry enough to work
(Goulart, Tonkins, et al.). Planting after June 1 is not recomrended because
the plants do not have tine to becone established and send out runners bearing
daughter plants before cold weather. 1In addition, plants may die due to the

| ack of an established root system during dry, hot sumrers if planting occurs
after June 1.

Two planting systens, sunmer and winter, are used in California' s conmercia
strawberry production. In the sumrer planting system strawberries are

pl anted during md- to | ate-sumrer, using transplants dug the previous w nter
and held in cold storage at 28° F. Transplants used for sumrer planting are
grown in nurseries |located in | owelevation areas (such as in the Sacranento
and San Joaquin Valleys). They are dug while dornant between | ate Decenber
and early February and placed in cold storage for 6-8 nonths before being
transpl ant ed.

Summer plantings are common in the San Joaquin Valley and, to a | esser extent,
in the central coastal area. The summer planting systemtends to provide

hi gher yields than the winter planting systemdescribed in the follow ng

par agr aphs. However, fruit production is generally earlier in the season
under the winter planting system

Wth the winter planting systemin California, transplanting takes place from
m d- Cct ober to early Novenber, using current-season plants shortly after they
are dug from hi gh-el evation nurseries located in the internmountain valleys of
northern California. The plants are placed in cold storage for 1 to 3 weeks
before being transplanted for the winter grow ng season.

Wnter planting may be considered a "forcing" system because plants fl ower and
fruit without going through a conplete chilling period. When inconplete
winter chilling is followed by cool sumrer growi ng tenperatures, as in the
central coast of California, a prolonged fruiting period results. The success
of winter planting, however, depends upon active plant growth during w nter
which is directly related to nmld tenperatures.
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Tabl e 8--Recomended strawberry varieties in selected production States

State

Variety

Characteristics/Lintations I

California

Chandl er

Short-day, winter-planted in southern California, lumnar
and winter-planted in central California, nursery Pplants
that were insufficiently chilled usually have |ow fi gor
and produce small, soft fruits with reduced shelf fife,
nore than two weeks of cold storage as well as verf hot
tenmperatures during fruiting season stinulates exclpssive
growth but with substantially reduced yields.

Paj ar o

insufficient chilling renders the plant weak and pfoduces
small, soft fruits with reduced shelf life, suscepfible
to damage fromrain, very hot tenperatures during
fruiting season stinmulates asexual growth and
significantly reduces later fruit production.

Short-day, summer-planted, low yields if wnter-pl Int ed,

Dougl as

Short-day, fall-planted, very early production if pinter-
pl anted, produce soft fruits under warm weat her
condi tions, occasionally produce albino fruits (cofjoring
problem) given a heavy fruit |oad and poor conditifgns for
phot osynt hesi s.

Sel va

Day-neutral, winter- and summer-planted in central
coastal counties, low tolerance to two-spotted redffspi der
mte especially when chilling treatments were not fone
properly to stinulate vigor.

Gso Grande

Short-day, winter-planted preferred, suited to warfer
climates, potential defects are albino and split fuit.

Oregon

Totem

June bearer, md-season, suited to northwest cli rTaIe.

Sumas

June bearer, early- to m d-season.

Hood

June bearer, early- to md-season, resistant to pojdery
m | dew, foliage diseases, red stele but susceptiblp to
Vi rus.

Rani er

June bearer, |ate-season, fruit ripens late and dif§jficult
to cap.

Shuksan

June bearer, md-season.

Sel va

Day- neutral .

Tristar

Day- neutral .

Fl ori da

Sel va

Day- neutral, peak production in Novenber-Decenber,
suscepti bl e to anthracnose.

Gso G ande

Late season, suited to warner climtes, peak produfgtion
in March-April.

Sweet Charlie

Early season, devel oped for Florida conditions (hof,
hum d southern clinmates), best yields in January-
February.

Dougl as

Very susceptible to anthracnose.

Paj ar o

Suscepti ble to water damage and very susceptible t
ant hr acnose.
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Tabl e 8--Recommended strawberry varieties in selected production States, continued

Pennsyl vani a

Earli gl ow

June bearer, early season, only partially resistan
powdery mi | dew.

Honeoye

June bearer, early md-season, susceptible to red gtele

and verticilliumw lt, soft fruits in hot weather.

Raritan

June bearer, md-season, susceptible to verticilli
wilt, red stele, and | eaf diseases.

m

Guar di an

and Sinbar injury, tends to get a "long neck",
breaks down and serves as an entry for slugs and s
beet| es.

Red Chi ef

June bearer, md-season, excellent disease resistagt but
partially resistant only to Verticilliumwlt.

New Yor k

Earli gl ow

Recomrended early season, resistant to red stele ajd
verticilliumw It root rots.

June bearer, md-season, Susceptible to powdery m|dew

Honeoye

Tends to have mid-early maturity, nost consistent Ii gh-
yielding cultivar for the northern States, very gopd
wi nt er hardi ness.

Raritan

Early-m d season, yields |ess consistent than for
Honeoye.

Red Chi ef

M d- season, resistant to red stele.

Guar di an

M d-season, resistant to red stele and verticilliugppwlt,
has only noderate plant vigor and noderate runner
production, noderately susceptible to | eaf spot.

M dway

Resistant to sone races of red stele, susceptible fJo |eaf
spot, leaf scorch, and verticilliumwIt, not as
resistant to drought.

Fl et cher

Late-maturing, average in overall perfornmance.

Tennessee

Earli gl ow

and to sonme extent to powdery mildew, fruit seems Jo

June- bearer, early season, susceptible to anthracose
resi st decay during wet weather. I

Car di nal

June- bearer, md-season, susceptible to red stele,
verticilliumw lt, and anthracnose, resistance to powdery
nm | dew i s unknown, requires heavy renovation.

Red Chi ef

June- bearer, m d-season, susceptible to anthracnosg,
Perfornms better in higher elevations because foliafge has
tendency to roll at |ower elevations.

Al l star
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Tabl e 8--Recommended strawberry varieties in selected production States, continued

e, to
ught .

dew,

to

el e,

M dwest M dway June bearer, produce runners freely,resistant to spne
races of red stele, susceptible to | eaf spots, |ea
scorch, and verticilliumwlt, not as resistant to|
drought as sone varieties,

Red chi ef June bearer

Earli gl ow June bearer

Sur ecr op June bearer, resistant to several races of red ste|
verticilliumwilt, |eaf spots, |leaf scorch, and dr

Tribute Day-neutral, resistant to red stele and powdery m
tolerant to | eaf diseases, and partially resistant
verticilliumwlt.

Tristar Day-neutral, resistant to verticilliumwlt, red s
and powdery mildew, and tolerant to |eaf diseases.

Sources: Chandler et. al.; Coulart; Hochnuth; Poling; Rutledge and Johnson; Seelig; Strik; Tonkins et.

al Welch, et al.; Wlch, et al.
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Tabl e 9--Usual planting and harvesting dates for strawberries

State Planting = ------------- Usual harvest date--------------
date Begi n Most active End

Fall/
Wnter--

California ; See Table in "California" section

Fl ori da ; Cct. 1-Nov. 15 Dec. 15 Feb. 1-Mar. 31 May 15
Spri na/

Sunmer - -
Ar kansas ; Feb. 1-Mar. 31 May 1 May 5-May 31 Jun. 10
California ; See Table in "California" section
Louisiana : Oct. 15-Dec. 31 Mar. 25 Apr. 1-May 10 May 20
M chi gan ; Apr. 1-May 15 Jun. 1 Jun. 10-Jul. 5 Jul . 25
New Jer sey ; Mar. 15-May 5 May 20 Jun. 1-Jun. 25 Jun. 30
New Yor k ; Apr. 15-May 31 Jun. 1 Jun. 10-Jun 25 Jul. 10
N. Carolina; Cct. 1-Mar. 31 Apr. 10 Apr. 20-May 20 Jun. 10
Ohio ; Mar. 15-May 15 May 1 Jun. 1-Jun. 20 Jul. 5
Or egon ; Apr. 15-May 31 May 15 Jun 5-Jul. 25 Jul. 30
Pennsyl - .

vani a . Apr. 1-May 30 May 25 Jun. 1.-Jun. 30 Jul. 10
Washi ngt on E Apr. 10-May 15 Jun. 10 Jun. 25-Jul. 5 Jul. 20
W sconsin ; Apr. 15-May 15 Jun. 10 Jun. 15-Jul. 15 Jul . 31

Source: USDA, Statistical Reporting Service.

Note: Dates reported in this table may differ slightly fromthose reported in
the "State Anal yses" section. Dates in that section largely reflect persona
comuni cation with extension specialists and nmay be nore | ocation-specific
than the dates in this table.
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In California, winter planting is confined to coastal and seni-coastal sites
that have relatively warmwinters. It is the dom nant systemin southern
California, where early fruit production is of primry econom c inportance.
An added advantage of winter planting is that the land is tied up for a
shorter period of tine between planting and the onset of harvesting than is
the case for the sumer planting system

Fall planting is the prevalent systemin Florida. Recomended planting dates
range from Septenber 20-Novenber 10 for north Florida to October 1-Decenber 1
for south Florida (Hochnmuth).

Strawberries may be planted during the fall, winter, or spring in the md-
Sout h, dependi ng on elevation and the severity of the winter. At |ow

el evations in North Carolina, for exanple, plants nmay be set during late fall
winter, and early spring (Shoenaker). At elevations in the nountains,
however, spring planting is best. The Agricultural Extension Service
recommends spring planting (March and April) in Tennessee (Rutl edge and
Johnson) .

Pl asticulture

The annual cropping system of planting on raised beds covered with plastic is
referred to in the horticultural industry as "plasticulture" (Poling).
Plasticulture is widely used in growing strawberries in California, Florida,
North Carolina, and to a smaller extent, in other southern, eastern, and

m dwestern states. Under this system the strawberries are planted in the
fall and harvested the followi ng spring. The system consists of transplanting
freshly dug (green) or container grow (plug) plants at 6- to 9-inch spacings,
usually in double rows, on raised beds covered with black plastic (Poling).

Adrip irrigation systemis usually installed beneath the plastic cover and
may be used jointly with a sprinkler (overhead) irrigation system The drip
irrigation systemallows producers to "fertigate"--that is, to apply plant
nutrients with irrigation water. The overhead irrigation system provides
frost protection. Plants and plastic are renoved after spring harvest and the
process begi ns agai n.

There are several advantages associated with plasticulture. This cultivation
met hod produces uniform plant stands that are generally unaffected by summer
di seases, drought, or weed conpetition. It results in earlier and easier
harvests, and larger berry sizes. |In addition, plasticulture results in a
shorter turnaround tinme (seven nonths) from planting to harvest.

A di sadvant age of the systemis that it requires a higher initial cost.
Further, fruit can only be harvested one season before the planting is
renewed.

Trai ni ng Systens

When a system other than plasticulture is used, there are several methods of
“training" daughter (runner) plants. Most conmmercial strawberry operations in
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the East and M dwest use June-bearing strawberry plants grown in a matted-row
system In this system plants are initially spaced 18-24 inches apart in the
row, and the runner plants are kept within a 12-inch width in each row by
cultivation or hand placing. The distance between row centers is 36 to 44

i nches.

In sone areas, a ribbon-row system has al so been successful. Under this
system plants are spaced 3-6 inches apart on 10-12 inch raised beds. Runners
are renoved throughout the first season, directing the plants' energy into
crown enl argenment and branching, which in turn allows nore sites for flower
bud initiation on each plant. |If properly nmanaged, this systemresults in a
hi gher yield potential than the matted-row system

Cul tivation

Cultivation is needed for both weed control and for bed maintenance in matted-
row plantings. Cultivation keeps new plants within the desired row.

Mul chi ng

In northern climtes, strawberries require mulching for protection from
tenperature fluctuation and soil heaving during the winter. Heaving, caused
by alternate freezing and thaw ng, damages strawberry roots and can weaken or
kill the plants. A mulch, about 4 inches thick, of clean small-grain straw,
salt marsh hay, pine needles, or other materials is applied during Decenber
and renmoved in the spring after danger of freezing is past. The mulch is left

in the rows as a bed on which the berries can ripen. It keeps the berries
cl eaner than if they touch the ground and protects them from wat erborne funga
spores, such as Phytophthora. |In sonme northern areas (M nnesota and M chi gan

for exanmple), the snow cover serves as a nulch, and is sufficient to provide
the protection needed by strawberry pl ants.

Cl ear polyethylene bed mulch is used in nost plantings in California to
prevent contact with soil, and for enhancing growh during the winter nonths
in the warm coastal zones. Black polyethylene mulch is used in certain other
areas as an aid in weed control, to prevent fruit rot, and to conserve soi
noi st ure.

Fertilization

Most state extension services recomrend applying linme and mnerals according
to soil test results prior to planting. |In nost areas, nitrogen is the
principal nutrient needed by strawberries after they are planted.

Irrigation

The frequency and anount of irrigation needed for strawberries depends on

| ocal weather conditions and soil characteristics. |In California, the

estimated average seasonal water requirement for strawberries ranges from 26
to 36 inches.
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Sprinkler irrigation is often used for frost protection during the early
spring, but drip irrigation is the preferred nethod for applying irrigation
water. The drip nethod allows various field activities to continue, such as
sprayi ng and harvesting, regardless of irrigation schedules. In addition, the
drip nethod makes nore efficient use of irrigation water than other nethods
and results in less fruit loss due to rot than the sprinkler nethod.

Renewi ng Pl anti ngs

When growi ng June-bearing strawberries as a perennial crop, plantings nust be
renovated in order to achieve maximumyields in future seasons. Renovation
reduces plant crowding and invigorates the remaining plants. The renovation
process begins imediately after harvest and consists of applying herbicides
for weed control, nowing off the old strawberry plants sufficiently high so as
not to damage the crowns, cultivating to narrow the rows, and fertilizing.

Renovation is not recommended for day-neutral plants. For day-neutra
varieties, the best practice is to harvest for only two years, followed by a
new pl anti ng.

Harvesting, Packing, and Shipping Fresh Strawberries

All strawberries are hand picked to mnimze bruising and decay. Fresh-market
strawberries nmust be picked 2 or 3 tines a week (dependi ng on the tenperature)
to avoid over-ripening. Over-ripe berries beconme too soft to stand up to the
rigors of fresh-market handling. Over-ripening also fosters the devel opnent
of various rot organisns. Strawberries for processing can be harvested | ess
frequently than nost fresh-market berries, perhaps as infrequently as one

pi cki ng a week.

Fresh strawberries for the commercial market are packed in the field. Pickers
pl ace the berries directly into retail-size (one pint) baskets. Baskets are
packed 12 to a tray. Fromthe field, strawberries are hauled to a cooling

pl ant where field heat is renpved. Typically, the cooling plant is operated
by a strawberry handl er who al so provides selling and shipping services. In
some cases, the grower is also the handl er

Mar ket i ng

Nearly all of the strawberries in California and Florida are produced with the
intent of selling for the fresh market. |In California, growers have the
option of selling their berries to the fresh market or to a processor. If the
fresh market beconmes glutted and fresh-nmarket returns fall below the returns
to processing, growers can divert production fromfresh use to processing.
About one-third of California's 1993 output, for exanple, was sold for
processi ng uses (USDA, NASS). USDA does not report processing use in Florida,
but some of Florida's output reportedly goes to processing (Crocker).

28



There are few processors in the East and M dwest, and growers in those

| ocati ons have | ess opportunity to divert berries fromthe fresh market to
processing uses. A relatively large share of the berries in these states,
however, are sold through direct market outlets (such as pick-your-own
operations, roadside stands, and farnmers' markets), where prices nmay not be
affected by gluts and shortages in the national nmarket. Qur contacts
estimated that 50 percent or nore of the strawberry production in nost

sout hern, eastern, and m dwestern states was nmarketed through pick-your-own or
ot her direct marketing outlets.

Processi ng sal es doninate the marketing of strawberries in Oregon and

Washi ngton. Ninety and eighty percent, respectively, of the production in
Oregon and Washi ngton was sold for processing in 1993. Although the berries
grown in Oregon and Washi ngton possess superior color and taste qualities, the
berries tend to be too soft to hold up to the rigors of fresh-market handling.
Most fresh-market sales in Oregon and Washi ngton are through pick-your-own or
ot her | ocal outlets.

Costs of Production

Cost of production information provides an indication of the magnitude of

| osses associated with an insurable event occurring at different stages in the
growi ng cycle. Cost of production data for strawberries also illustrate that
the value of berries in the field is nuch less than their value at the first
delivery point, a situation which in sonme circunstances may create the
potential for noral hazard.

Vari abl e harvesting costs generally represent a |arge share of the total costs
of strawberry production (Table 10). |In the case of fresh strawberries in
California, variable harvesting and marketi ng expenses account for an
estimated 63 percent of total costs. Variable harvesting expenses for fresh-
mar ket strawberries range from 46-78 percent of total costs; for processing
strawberries, from 40-61 percent. Detailed cost of production data appear in
Appendi x tabl e 6.

Producti on Perils

The nost serious perils in strawberry producti on are excessive noisture and
excessive heat during the harvesting period. Oher causes of yield | osses
include late spring frost, excessive cold during the winter, drought, hail
and nunerous insects and di seases. The inportance of these various perils
depends on the variety, climate, and tinme of the growi ng season. A nore
detail ed di scussion of perils in various locations is provided in the "State
Anal yses" section.

Excessi ve Rain

Excessive rain during the strawberry bloom and fruiting season favors the
devel opnent of gray nold or Botrytis fruit rot (see later discussion).
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Tabl e 10--Strawberries: Variable harvesting costs, selected states !

Vari abl e Tot al Vari abl e harvest

State Yield harvest cost cost percent of tota

Pounds ---------- $/acre--------- Per cent
Fresh market:
California (Fresh) 48,000 12,232 19, 353 63
Fl ori da 24,000 6, 740 14, 111 48
M chi gan 9, 600 2,658 5, 465 49
Loui si ana 1, 000 2,069 4, 456 46
Virginia 12, 400 3,642 6, 360 2 57
Chi o 7,000 3,050 6, 437 2 47
Pennsyl vani a 10, 000 4,800 6, 745 2 71
Tennessee 15, 744 3,730 4,803 2 78
Processi ng:
California 45, 000 3,875 7,861 49
Oregon 10, 000 1,932 3,171 61
Washi ngt on 10, 000 2,015 5,088 2 40

1 Costs may not be conparabl e anbng states because budgets may be for
di fferent seasons and nmay not include the sane cost itens.

2 Exceeds total costs shown in Appendi x table 6 because anortized
establ i shment costs were added to production-year expenses.

Sources: University of Tennessee; Goul art; Louisiana State University; Nott et

al.; ODell et al.; Ohio State University; Oregon State University; Ilic;
Smith and Taylor; University of California Cooperative Extension Service.
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Fl oodi ng of berries in lowlying areas also is particularly serious because
the flood waters carry nmold spores fromthe soil to the fruit. Excessive rain
during the harvest period also can prevent the grower from picking berries on
atinely basis. There is a relatively short w ndow between when berries are
ready to be harvested and when they becone over-ri pe.

Excessi ve Heat

Excessive heat during the harvest period results in soft berries and | owers
fruit quality. Excessive heat also results in berries ripening rapidly--
sonmetinmes too quickly for tinmely harvesting. Excessive heat, acconpani ed by
noi st conditions, during the harvest period is particularly serious for
strawberries because it fosters the devel opnment of gray rot and ot her diseases
on the fruit. Gray rot is the npbst serious fruit rot in strawberries.

Excessive heat follow ng planting of bare-rooted plants stresses the new y-set
plants and increases the chances of the plants dying.

Excessive heat during the sumrer can retard runner devel opnment, limting plant
popul ati ons bel ow pl anned | evel s and reduci ng subsequent harvests. Overhead
irrigation can help conbat this problem by keeping the plants cool during

peri ods of extremely high tenperatures.

Fr ost

Strawberry flower buds and fruit are susceptible to frost injury at any tine
after the bl ossons appear on the buds. Yields can be substantially reduced by
frost during this period. Frost-danaged flowers turn black and die, and no
berri es devel op. Because they devel op bl ossons sooner in the spring, early
cultivars are nmore susceptible to frost damage than | ater-bearing varieties.

It is inportant to protect the first flowers (King blossons) that open because
they represent the largest fruit and up to 30 percent of the crop by vol une.

Applying water to the plants with overhead irrigation during periods of bel ow
freezing tenperatures is the nost effective nethod of frost protection. The
tenperature of the buds, blossons, and berries remain at or near the freezing
poi nt, which is several degrees above the critical damagi ng tenperature of
about 30° F, as long as a |layer of freezing water covers the plants. Row
covers are also used in sone areas.

Usual ly, frost danmage is limted to a percentage of the normal yield because
not all of the blossons or berries develop at the same tine. Frost is |ess of
a threat to yields in areas where harvesting extends over several nonths (such
as in Florida and California) because a small percentage of the total yield is
susceptible to danmage at any point in tine.

Wnterkill

Unprotected strawberry crowns can be damaged by tenperatures of 10° F or
lower. Also, alternate freezing and thawi ng during the winter and early
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spring can break off roots due to soil heaving, weakening or killing the
strawberry pl ant.

Covering the plants with a layer of straw, marsh hay, pine needles, or other
protective material during the col dest parts of the w nter reduces soi
tenperature variations and m ni m zes heaving and root danage.

Dr ought

Drought during the spring reduces berry size and di m nishes yields. Drought
during the summer frequently reduces the nunber of new plants established by
runnering, particularly if dry conditions acconpany periods of extrene heat.
Drought is not generally a serious problem when growers suppl enment rainfal
with irrigation.

Hai

Hail can cause yield losses if it occurs during the time when berries are on
the plants. Hail bruises the strawberries, creating an entry way for disease
organi sns and decay. Hail damage is an infrequently-nmentioned peril for
strawberries.

I nsects

Spider nites

Spider nmites attack strawberry plants in al nbst every growing region. The
mtes feed on the plants, reducing their vigor, which |leads to | ower yields
and smaller fruit sizes. Strawberry plants are fairly tolerant of spider
mtes at | ow population levels. The population |level of nmites that is
accept abl e before noticeable yield |oss occurs varies depending on the
cultivar, growing region, and tine of season. The Selva variety, for exanple,
is particularly susceptible. The best defense against spider mtes is

resi stant varieties and vigorous plants that can withstand sone level of nite
i nfestation.

Lygus bugs

Lygus bug infestations |lead to severe distortion of the fruit, known as
"catfacing," that renders the fruit unmarketable. Lygus bugs are nost
destructive in the early sumer, and cause danege simlar to that of frost
infjury in winter plantings. Lygus bugs overw nter on such cover crops as
alfalfa and vetch. |If these crops are grown near strawberries, they should be
mowed at two week intervals to keep |ygus bugs from m grating out of the cover
crop and into the strawberries.

Cyclamen mtes

Cyclanen nites are prevalent in the central California coastal area. They
become nost damegi ng during the sumrer, when high tenperatures encourage
activity. Their inpact has been greatly reduced, however, with the shift to

32



annual plantings. Wen the nite is present, it feeds on the plant, causing
the | eaves and flowers to wither and die. Control is achieved with a
conmbi nation of predatory insects and pestici des.

Strawberry bud weevi

The strawberry bud weevil, also known as the "strawberry clipper,” or sinply
the "clipper,"” is one of the npst destructive strawberry pests in the eastern
United States. |In the spring, the female lays an egg in the strawberry bud

and then clips it off so that it hangs by a thread or falls to the ground.
Injury is nost likely to occur when strawberries are grown near wooded areas
where the adult weevils hibernate over the winter. |If their population
reaches a critical economic |evel, weevils can be controlled with pesticide
sprays.

Thrips

Thrips are tiny insects that feed on flower parts, making nunerous, very
shal | ow punctures from which they suck juices. [Injured blossons drop off or
the young berries nmay remain hard, turn brown, and fail to grow Danmge is
nore preval ent during dry seasons.

Thri ps sel dom becone so abundant that control is required. A heavy
infestation is necessary to reduce the set of fruit. In the event of a severe
i nfestation, an insecticide application my be necessary for control

Tarni shed plant bug

The tarni shed plant bug may cause considerable | oss by puncturing the young
strawberries before the receptacle expands. Berries that are injured renmain
small with a woody texture and fail to nature. They becone knobbed with seeds
grouped apically and are unsalable. This injury is known as "button berry."

I nsecticide sprays just before bloom provide control for this pest.

Strawberry root weevils

Root weevils include several species whose adults and |l arvae | ook simlar and
their damage to strawberries is simlar. Adults feed on |eaves, but the

| arvae are responsible for the nore serious damage. They feed on roots and
crowns, which weakens, stunts, and finally kills the plants. Danmage is often
contained within small areas of the planting because of their limted

mobi lity.

O her_insects

Insects of lesser inportance include field crickets, flea beetles, root worns,
grasshoppers, ants, root aphids, white grubs, slugs, snails, and cutwormns.
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Nemat odes

The two types of nematodes of chief inportance to strawberry production are
the foliar nematode and the root-knot nematode. Both pests are tiny round
worns that live in the soil, water, and/or plant tissue. Soil fum gation and
crop rotation aid in reduci ng nenat ode popul ati ons.

Di seases

Di seases in strawberry plants can be classified into three groups: fruit

di seases that affect the berry itself (gray nold, rhizopus rot, powdery

m | dew, and anthracnose); foliar diseases that infest the | eaves of the plants
(l eaf spot and powdery m | dew); and root and crown di seases (anthracnose).

Di sease pat hogens survive mainly in or on the soil and are spread by w nd and
splashing water. They can also be spread by infected transplants and certain
insects. Soil fumigation and drip irrigation are the two main defenses

agai nst di seases.

Gray nold

Gray nold (Botrytis blight), also called Botrytis fruit rot, is a funga

di sease affecting petals, flower stalks, fruit caps, and the fruit of
strawberries. It usually starts as a blossom blight and invades the

devel oping fruits, causing themto rot. Gay mold is characterized by pale or
brown patches in its early stages, which progress to velvety gray spots,
eventual ly causing the fruit to mummfy (dry up). Gray mold is particularly
destructive in that it spreads easily to healthy plants and can lead to
significant yield reductions. Decay in infected berries after harvest can
cause buyers to reject an entire shipnment.

During wet seasons, gray nmold causes nore fruit and flower injury than any
ot her disease. Tenperatures between 70° F and 80° F and free noisture on the
foliage fromrain, dew, fog, or irrigation are ideal conditions for disease
devel opnent. The di sease is nobst severe during prolonged rainy and cl oudy
periods just before or during harvest.

The npbst commonl y-affected berries are those that touch the soil or another
decayed berry. Milching helps elimnate the berry-to-soil contact. Mbisture
is necessary for the spores to germinate, so practices that help reduce

hum dity and increase air novenent, such as plant cultivation and w der
spaci ng of rows and plants, help control gray nold. The fungus thrives on
debris, so sanitation is essential for control. Dead plants and fallen |eaves
shoul d be renpved and burned or buried.

Rhi zopus rot

Unli ke gray nold, rhizopus rot occurs nmainly after harvest. Infected fruit
will soften rapidly and collapse. Rhizopus rot is a soil-borne pathogen
Prevention neasures are simlar to those of gray nold in that rmulch and drip
irrigation help prevent infection. Careful handling during the harvest and
post harvest period is crucial. Fungicidal treatnents are not effective.
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Leat her rot

Leather rot of strawberries, a fungal disease, is associated with poorly-

drai ned areas where there is or has been free-standing water, or on berries in
direct contact with the soil. It is of little econom c inportance in nany
areas of the United States. However, excessive rainfall during May, June, and
July can lead to severe losses in fruit yield and quality. Conmercial growers
in Chio have reported up to 50 percent yield |losses (Chio State University).

Leather rot primarily attacks the fruit but nay also infect blossons. It
causes green berries to turn brown and die. Infected ripe fruit are soft to
the touch and develop a bitter taste.

The di sease is spread by splashing or w nd-blown water fromrain or overhead
irrigation. Controls consist of follow ng production practices to nmnimze
the likelihood of severe infections and the use of a fungicide spray program
tailored to |leather rot if the disease organismis likely to be a problem

Powdery mi | dew

Powdery mi | dew can affect the entire strawberry plant and is a serious problem
in the danp coastal areas of California. Infected fruit will remain hard,

fail to ripen, and purple blotches may appear. Powdery m | dew can be
identified by an upward curling of the |eaves, and in |ater stages, a white,
powdery fungus nay appear underneath the |eaves. Powdery m | dew can be
managed t hrough application of appropriate fungicides in the early stages of
the di sease. Renpving damaged | eaves fromtranspl ants during harvest and
packi ng hel ps mnimze the introduction of the disease.

Verticilliumwlt

Verticilliumwilt is a fungus that infects about 300 different host plants,

i ncludi ng strawberries. Once it becones established in the soil it may remin
alive for 25 years or longer. |If the disease is serious, |arge nunbers of

plants may wilt and die rapidly. Wen the disease is not serious, an
occasi onal plant or several plants scattered over the entire planting may wlt
and die.

Control consists of planting resistant varieties. |If planting susceptible
varieties, the incidence of the disease can be minim zed by not planting in
soi |l where susceptible crops, such as tomatoes, peppers, potatoes, eggplant,
mel ons, okra, mint, brambles, stone fruits, Chrysanthemuns, roses, or related
suscepti bl e crops, have been grown for the past five years. Verticillium
susceptible varieties may be grown in infected fields if soil funigation is
done as a preplant treatnent.

Leaf spots
A wide array of |eaf spots can infect strawberries. They nmay or may not cause

severe probl ens, depending on the cultivar. Susceptible cultivars my be
weakened and partly defoliated in years particularly favorable for disease
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devel opnent. Usually, disease developnent is favored by rain and warm hum d
weat her.

Sanitation and the use of resistant cultivars are preventative neasures.
Appl ying protective fungicides at blossomtine and before fruiting also help
provi de control of |eaf spot diseases.

Ant hr acnose

Ant hracnose can affect berries, |eaves, petioles, stolons, and roots of the
strawberry plant. Synptons include brown |esions on the upper |eaf surface,

| esions on the petioles and stolons, or rotting of the crowm. Wen the crown
becones infected the whole plant may wilt and die. Fungicide sprays may help
in controlling petiole, stolon, and fruit infection

Red stele

Red stele is a fungal disease infecting the roots of susceptible strawberry
pl ants, destroying the water- and food-conducting tissues and resulting in
wilting and eventual death of the plants. The disease is npst destructive in
the northern parts of the United States, on heavy clay soils that are
saturated with water during cool weather when the fungus is npst active. The
fungus can survive in soil for up to 13 years or |onger once it becones

est abl i shed.

Infected plants are weakened and produce few runners. Wth the onset of the
first hot, dry sumer weather, diseased plants wilt and die.

Currently, the only practical nethod of controlling red stele is to grow
certified, disease-free varieties. Soil fum gation nmay be hel pful in cases
where resistant varieties are not available. Planting on soils that have never
been infected with red stele al so reduces infections.

Bl ack root rot

Bl ack root rot is the general nane for several root disorders which infect

strawberries throughout the United States. It may be caused by stress to the
pl ants due to soil fungi, nematodes, winter injury, fertilizer burn, herbicide
damage, drought, and excess salt, water, or alkalinity. Infected plants are

| ess vigorous than normal plants and produce fewer runners. Severely affected
plants may die.

Physi ol ogi cal Di sorders

Salt toxicity

The strawberry plant is very salt-sensitive, and high salt levels in the soi

wi || cause stunting, marginal |eaf scorch, |oss of feeder roots, and severe
yield losses. Salt toxicity is a problemfaced by California growers, but one
whi ch they can nmanage with irrigation. |If high levels of salt are detected in

the field, irrigation can be increased to flush the salts out of the soil
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Weeds

If present, weeds are a serious problem because of conpetition with the
strawberry plants for water, light, and plant nutrients. |In addition, weeds
exacerbate problenms with plant diseases, particularly gray nold, by
obstructing air flow and keeping the soil surrounding the strawberry plants
nore noi st than woul d occur ot herw se.

A major step in weed managenent consists of control before the strawberries
are planted. Gowing a crop in the field during the "off-season" that
conpetes with weeds reduces the weed's ability to reproduce, and thus reduces
the potential for weed problens after the strawberries are planted. Soi

fum gation before planting kills npobst weed seeds in strawberries grown with
pl astic rmul ch, and hand hoeing is used to control weeds that do energe.

Usual |y, weeds growing in the alleys between the rows are controlled with
her bi ci de sprays or manual cultivation

St at e Anal yses
California

California accounted for about 80 percent of total U S. strawberry production
in 1993, with approximately 70 percent going to the fresh market. Strawberry
acreage in California has nore than doubl ed since 1980, from 11,600 acres to
25,000 acres. The farmvalue of the California crop was $544 nmillion in 1993.
The Census of Agriculture reported 831 farnms in California with strawberries
in 1987, all of which were irrigated.

Monterey County is the biggest production area in California, accounting for
34 percent of the state's output in 1992 (Appendi x table 5). The renni nder of
California's output is located primarily in Ventura (20 percent), Santa Cruz
(14 percent), Santa Barbara (13 percent), and Orange (9 percent) counties.

Because of the ideal climates for strawberry production (low hum dity and
tenperatures between 55° F to 75° F), nmost of California's strawberries are
grown in its coastal valleys, with only a small anount in the inland areas.
Strawberries can be harvested practically year round (from m d-Decenber to
m d- Novenber) in one area or another of the state.

Cultural practices

Most California strawberries are grown as an annual crop, in which the plants
are harvested for one season and then destroyed. A small portion of
California's strawberries are held over for second-year production. Second-
year berries, grown mostly in the Watsonville and Santa Maria areas and used
primarily for processing, account for about 10 percent of the state's
strawberry output. Second-year berry production requires that the w nter
tenmperatures be cold enough to provide a substantial chilling period (Wlch
et al.). Although second-year production requires |ess capital investnent

37



t han annual cropping, yields tend to be |lower and the berries smaller and
softer.

Two planting systens, summer planting and winter planting, predoninate in
California with winter planting being the nore conmon. Wnter planting
requires active plant growh during winter, which linmts the practice to the
coastal and southern areas of the state that have relatively warmw nters. It
is the dom nant system of southern California, where early fruit production is
of primary econom c inportance. Typical planting and harvesting dates for the
various regions of the state are shown in Tables 11 and 12.

Varieties

The nost popul ar strawberry cultivar in California at the present tine is
Chandl er, accounting for 40 percent of total acreage in 1994 (Tables 13 and
14). It is followed by Selva (30 percent of total acreage), the variety npst
preval ent in the central coast region. Oher notable varieties are Pajaro,
OCso Grande, Seascape, Miir, and Irvine. Pajaro, once a major variety, is
being replaced with Selva or Seascape. Chandler dominates in the southern
regi ons (Oxnard, San Di ego, and Orange counties) and Selva in the north (Table
14).

Harvesting

Harvesting extends fromearly January in the south to October in the centra
counties, or even into Novenmber during years with warm dry autums (Table
12). Production peaks during md-April in southern California and during My
in central California.

Strawberries for the fresh market are hand-pi cked every two to four days
during the harvest season. The berries may be picked at different stages of
ri peness depending on the variety and market destination. Fruit that will be
transported | ong distances is picked at a substantially less ripe stage than
that for nearby nmarkets. Firmmess of the fruit also affects the stage of

ri peness at which the berries are picked. Berries of the Selva variety, for
exanpl e, should be picked fully col ored because of their very firmtexture.
Berries destined for the processing market are harvested when they are fully
ri pe, and are generally picked only once a week (Faxon).

Front - wheel ed portable tray carts are used in picking. For fresh-market
berries, picking-carts hold trays containing 12 1-pint baskets that are pushed
through the field by pickers as they harvest the berries. The fruit is picked
directly into pint baskets holding slightly Iess than 1 pound of fruit each
Wei ght per pint basket varies with the variety and fruit size. Berries for
processing are placed directly into plastic trays w thout baskets. Fresh-

mar ket berries are sold in 12-pint trays (weighing 11-12 pounds), and
processing berries are sold in 17-pound trays.

Careful post-harvest handling is extrenely inmportant for strawberries as they
are easily damaged. Fresh-market berries should be cooled within two hours of
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Tabl e 11--Strawberry planting dates and varieties for

California

Location Cul tivar Pl anting Date
Summer pl antings:
Central Vall ey Chandl er, Pajaro, Oso G ande July 20 to Aug. 5
Central Coast Paj ar o, Chandl er Aug. 15 to Sept. 5
Miir, Selva Sept. 25 to Cct. 10
Santa Clara Vall ey Paj aro, Chandl er July 25 to Aug.8
Sout hern California OCso Grande, Chandl er Aug. 20 to Sept. 5
Wnter plantings:
Central Coast Cso Grande, Chandler, Miir, Selva COct. 15 to Nov. 26
Sout hern California Cso Grande, Chandl er Cct. 20 to Nov. 1
Regi ons: Central Valley (Fresno, Mddesto); Central Coast (Salinas,

Wat sonvi l | e,
California (Ventura,

Source: Welch, et al.,

Santa Mari a);
Orange,

Los Angel es,

Santa Clara Valley (San Jose,
San Di ego).

G lroy);

Sout hern

1989; Strawberry Review, various issues.
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Table 12--Strawberry harvest dates in California

Area Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Southern California
Winter * + ++ ++ ++ +

Summer + +++ +++ ++ +

Fresno (San Joaquin Valley)
Summer + ++ +

Central coast

Summer + +++ +++ ++ ++ + +
2nd year + ++ - ++ + *
Winter (short-day) + ++ ++ + *
Winter (day-neutral) + ++ ++ + + + + *

* Very low

+ Light production

++ Moderate production
+++ Heavy production

Source: Welch, et al., 1989.
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Tabl e 13--Strawberry varieties produced in California as
a percent of total plantings

Variety 1990 1991 1992 1993 1994
Chandl er 47% 45% 44% 46% 40%
Sel va 19% 25% 24% 27% 30%
Paj aro 15% 11% 11% 6% 4%
Cso Grande 3% 5% 6% 4% 5%
Seascape 0% 0% 3% 5% 7%
ot her 16% 14% 13% 12% 16%

Source: California Strawberry Commi ssion.
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Tabl e 14--Percent of acreage held by various strawberry varieties in
California, by region, 1994

Vari ety Regi on
Oxnard San Di ego Orange Santa Maria Wat sonville

Chandl er 83% 89% 92% 51% --

Sel va -- -- -- 19% 56%
Paj ar o - - - - - - - - 8%
GCso Grande 4% 10% 5% 15% --
Seascape - - 1% - - - - 14%

ot her 13% 0% 3% 15% 22%

Source: California Strawberry Commi ssion.
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pi cking at 33° F. Careful attention nust be paid to avoid having any decay
present, as it can swiftly spread to an entire shipnment.

Marketing practices

Strawberries in California are marketed through two principal channels:

mar ket i ng conpani es (shippers or grower-shippers) and marketi ng cooperatives.
There are about 20-30 shippers in the coastal area, with the top-5 shippers
havi ng about a 40-percent market share (Moriyams).

There are a nultitude of grower-shipper arrangenents for financing and
mar keting strawberries in California (Carreiro). Sonetinmes a single shipper

will have different arrangenents for different growers, depending on the needs
and preferences of each. Sone shippers supply plants and provi de production
credit in exchange for the right to market a grower's strawberries. |In such

situations, the shipper may carry part of the financial risk associated with
yield | osses. Shipper-financed production is a conmon practice anong those
growers who have limted capital resources to finance the high establishnent
costs associated with producing strawberries (Muntjoy). In some cases, the
grower finances the entire growi ng operation and the shipper provides cooling
and marketing services for a fee. In such situations, the grower bears the
financial burden of a yield |oss.

One mmj or marketing cooperative in California is "Naturipe Berry G owers."
Nat uri pe markets both fresh and processed strawberries. Their processing

facilities are located in Anaheim Oxnard, and Watsonville. Gowers pay a
managenent and sales staff to arrange for all narketing.

Handl ers typically performcooling and nmarketing services for a set fee. The
grower receives the market price net of marketing costs. There is, therefore,
usual |y about a three-week lag fromthe tine growers harvest until they know

the sales price (Riggs).

Producti on perils

California growers received no disaster assistance paynents for strawberries
bet ween 1988 and 1993, suggesting that production perils are not a major issue
in growi ng strawberries. Although frost and excessive rain can cause yield

|l osses in California, they do not appear to be serious production perils. The
harvest season is relatively long for California strawberries and | osses to
part of the crop due to frost nmay not reduce the season average yield enough
to qualify growers for disaster assistance.

Producer organi zati ons

The California Strawberry Comm ssion operates a state marketing order that
supports marketing pronotion and research activities for the California
strawberry industry. These activities are funded with nmoney coll ected from
handl ers on the basis of marketed strawberry vol une.
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The Processing Strawberry Advisory Board of California serves as an

i nspection/grading service for processing berries in the state. The Board is
financed by assessnents on processors based on the quantity of berries
processed (Faxon).

Availability of data

The California Strawberry Conmm ssion conducts an industry-w de survey in
California each year to determ ne overall acreage, varieties planted by
district, and planting dates. Survey results are reported in the Conmnm ssion's
newsl etter, Strawberry Review Although not reported for individual growers,
the Conmmi ssion collects data on acreage and production which could provide a
hi storical yield series for individual growers (Roach).

The County Agricultural Conm ssioners in California maintain a conplete |ist
of current strawberry growers in each county. The California Departnent of
Food and Agriculture requires that growers obtain permts through the County
Agricul tural Comm ssioners' offices to apply chenmicals to crops. The
Agricul tural Comr ssioner maintains acreage records on all those growers who
have obtained a pernit to spray agricultural chenicals (Roach).

Processed strawberries

California growers can sell strawberries for either fresh or processing uses.
Wil e berries have a higher value in the fresh market, the quality

requi renents are higher than those for the processing nmarket. Strawberries
that do not neet the highest fresh-nmarket quality standards because of snall
size, softness of the fruit, or for other reasons, are diverted to processing.
Growers also may divert strawberries fromfresh to processing uses when there
is a glut of berries in the fresh nmarket.

Processi ng usual ly accounts for 20-30 percent of total production in
California (Table 15). About 50 percent of the production fromthe southern
regi ons (Orange County and Santa Maria and Oxnard districts) sell for
processi ng, while about 20 percent of the output fromthe central coastal area
is processed (Faxon). Sunmer tenperatures in the southern districts are
warner, resulting in a shorter growing period with higher-quality berries than
in the central coast. Gowers in the southern districts divert their
strawberries to the processi ng market when central coast production reaches
its peak levels (Faxon). Mbdst of the second-year berries (production from
plants held for a second harvest season) fromthe Watsonville area of the
central coast district go for processing

Fresh berries are sold at about $.50-%.60 per pound and processed berries are
sold at $.20-%.30 per pound. The market prices for freezer berries usually
provi de the floor price for the fresh market. Because of the higher returns
fromfresh berries, California growers can often recover nmuch of their
overhead costs in the fresh narket before selling |later-harvested berries for
processing at |lower prices (Runsten).
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Tabl e 15--Fresh and processing utilization for
California strawberries, 1980-93

Year Fresh Frozen

1980 68.7 31.3
1981 72.8 27.2
1982 63.8 36.2
1983 64.9 35.1
1984 77.6 22. 4
1985 74. 8 25.2
1986 73.3 26.7
1987 68. 4 31.6
1988 76. 3 23.7
1989 75.7 24.3
1990 67.8 32.3
1991 70.0 30.0
1992 74.0 26.0
1993 67.8 32.2

Sour ce: Faxon.
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Demand for crop insurance

There is not likely to be very much demand for crop insurance for strawberries
in California because growers face relatively few production risks. The mgjor
ri sk mentioned by our contacts was late spring frost. These contacts were
qui ck to point out, however, that frost usually destroys only a snal
percentage of the crop because of the extended harvesting season in

Cal i fornia.

Di saster assistance data further substantiate the conclusion that there would
not be very much interest in strawberry insurance in California. There were
no payments for yield |losses for strawberries in California between 1988 and
1993.

Fl ori da

Fl ori da ranks second to California in strawberry production, accounting for
about 10 percent of U. S. output in recent years. Mst of Florida s production
is sold in the fresh market. Processing accounts for a mniml anount of
Florida's strawberries, although Paradise Gowers, Inc. opened a plant in 1992
(Crocker) .

About 90 percent of Florida's strawberry acreage is near Plant City in

Hi | | sborough County, which is in west central Florida. Strawberries are also
grown in the adjacent counties of Pasco, Polk, and Manatee, as well as in

Col lier, Pal mBeach, and Dade counties in south Florida, and Bradford County
in the north.

There are currently about 250 growers who plant and harvest about 5,000 acres
of strawberries in Florida (Crocker, 1992 Census). Sonme operations are very

| arge, producing 70 to 100 acres of strawberries and marketing their own
brands. Smmller operations are nore likely to double-crop vegetabl es using
the sane plastic nmulch and drip irrigation systemset up for strawberries. A
nunber of smaller growers sell through pick-your-own operations.

Nearly all Florida strawberry acreage is irrigated. Overhead irrigation is
used to prevent freeze damage. Recent water managenent restrictions have
encour aged growers who use overhead irrigation to provide water for plant
gromh to switch to drip irrigation. Gowers often use overhead sprinklers
for frost protection, and drip irrigation for noisture.

Fl ori da growers usually receive a higher average price for their berries than
California growers because they sell early in the season, before |arge-vol une
shi pnments from California reduce prices.

Cul tural practices

Fl ori da producers use an annual cropping systemfor growi ng strawberries. The
strawberries are planted on rai sed beds in October, through slits cut in black
plastic mulch. Gowers fum gate with nethyl broni de and chloropicrin before
planting to control weeds and soil-borne insects and di seases.
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The first berries nay be ready for harvest in |ate Novenber, but |arge-vol une
shi pments begin in Decenber and last into early April. Although sonme pick-
your-own operations in north Florida nmay operate into early May, warm weat her
usual |y causes conmercial output to cease earlier

Strawberries are picked once or twice a week from Decenber through March
depending on the weather and prices. |If prices are |low, harvesting for the
fresh market may be curtailed. G owers may open their fields to pick-your-own
operations or sell to a processor later in the season as quality declines and
prices fall. Most growers use a broker to sell their berries, which are
packaged and haul ed to narket by truck

Two of the nobst popul ar strawberry varieties grown in Florida, Oso G ande and
Sel va, were devel oped at the University of California. Selva is a day-neutra
variety released in California in 1983, and introduced in Florida in 1987.

Oso Grande is a short-day variety, released in California in 1987. A third
variety, Sweet Charlie, was recently released by the University of Florida
Acreages of Oso Grande and Sweet Charlie are rising, while Selva is declining.

Florida's strawberry season begins in |ate Novenber with Selva, the earliest-
bearing variety. Harvest of Oso Grande begins in | ate Decenber and peaks in
March. Selva accounted for 29 percent of Florida' s 1993/94 strawberry area,
down from 47 percent in 1992/93. Gso G ande accounted for 53 percent of
1993/ 94 acreage in Florida, up from 31 percent the year before.

Sweet Charlie is an early-fruiting strawberry variety devel oped for Florida
growi ng conditions. An inportant feature of the Sweet Charlie variety is its
resi stance to anthracnose, a fungus disease that thrives in the hot and hum d
southern climte. Sweet Charlie accounted for 16 percent of Florida's acreage
in 1993/94. Sweet Charlie fills a seasonal gap for Florida growers by
ripening after Selva and before Oso G ande.

Producti on perils

The maj or production perils for Florida strawberries are: (1) winter freezes,
(2) excessive rain, (3) plant | oss from weakened nursery stock, and (4) fast
warnmup in the spring (Crocker). Although winter freezes occur in Florida with
sone degree of regularity, freeze protection devices such as overhead
sprinklers and row covers (air-, water-, and |ight-pervious blankets) are used
on 90 to 95 percent of the acreage to protect plants and berries (Hinton).
However, excessive use of overhead sprinklers causes reduced fruit quality and
encour ages various types of rots. Excessively wet soil also reduces the
effectiveness of soil fumigation to control nematodes. Using row covers for
cold protection elimnates the excess noisture problem

Low t emperatures, excessive rain at planting tinme, or any other event that
del ays crop devel opment, whether or not it reduces early-season yield, is a
serious production peril in Florida. The profitability of strawberries in
Florida is dependent on having a volume of berries early in the season when
prices are highest. Early-season yield |osses can represent

47



di sproportionately | arge revenue |osses for Florida growers because that is
when Florida is the principal shipper and prices are the highest.

A warm spring can end the season early because berry quality declines and they
are nore susceptible to various types of rots. Yield |losses at the end of the
season usually represent a smaller economc |loss than a conparable |oss early

in the season.

Florida received relatively high disaster paynents in 1993, resulting froma
cold winter that delayed fruit devel opment, and an early warmup in March that
caused fruit quality to decline (Crocker). 1In addition, severe weather over
much of the East Coast reduced consuner demand for strawberries, resulting in
| ow prices. The low prices may have contributed to growers' decisions to end
t he season early.

I ndustry organi zations

The Florida Strawberry G owers Associ ati on pronotes Florida-grown strawberries
and handles public relations for the industry. The Association does not
mar ket produce for nenbers.

Denmand for insurance

One source indicated that there would not |ikely be very nuch interest anong
Florida growers in crop insurance for strawberries because of "bad
experiences" they had in obtaining disaster assistance follow ng crop | osses

due to freezes in the 1980's (Hinton). 1In addition, an estimated 90 to 95
percent of the crop in Florida is now protected agai nst freezes, a ngjor
peril, with overhead irrigation or row covers.

Anot her source indicated that he thought Florida growers would probably Iike
to insure against |osses attributable to restricted chemical use, such as the
| oss of methyl bromi de as a fum gant (Crocker).

Illinois

Strawberries are grown throughout Illinois, with 571 harvested acres reported
in 1992, down from 914 acres in 1987 (1987 and 1992 Censuses). The nunber of
farnms produci ng strawberries, at 239 in 1992, also declined over that period,
down from 291 in 1987.

Commercial strawberry enterprises in Illinois range in size from one-quarter
to one-half acre for small-scale growers to about 40 to 50 acres for the
| argest growers. Picking begins about May 15 in southern Illinois and ends

about June 30 in the northern part of the state. At any given |location, the
harvest period may | ast 6-8 weeks. Popular varieties currently include Kent,
Jewel |, and Allstar.

Virtually all of Illinois'" strawberries are sold in local markets within a 20-
mle radius of where they are grown. Between 30-40 percent are sold through
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pi ck-your-own operations. The renmainder is sold through roadside stands or to
| ocal supernmarkets.

Strawberries in Illinois are typically grown as a perennial crop. They are
transplanted in the field during early spring and nultiply during the sumer,
formng mtted rows by fall. The first berry crop is harvested the foll ow ng

spring. Most growers nmamintain their plantings for two harvest seasons.

Approximately twenty-five to fifty percent of those growers with |l ess than 3
acres irrigate, while about 75 percent of those with nore than 3 acres
irrigate (Oterbacher). Growers who irrigated generally use an overhead
system which provides frost protection during the spring, as well as
protection agai nst drought.

Nearly all of the crop is protected during the winter with a straw nulch. A
few growers are using a fiber mulch in place of straw

Maj or production perils include |late spring frosts and weeds (particularly
during the establishnent period). Weds are typically controlled with

her bi ci des, al though organi c growers and those who are not careful concerning
weed control may face yield losses. Oher perils include diseases, although
nost can be controlled through the use of resistant cultivars or fungicides.

Hot, dry weather is also a peril. Even with irrigation, hot, dry summers
retard runner devel opnent and can reduce the next year's crop. Causes of
yield | osses |listed on disaster assistance applications included drought in
1988, late spring frost and excessively wet conditions in 1990, freeze

foll owed by drought in 1992, and flooding in 1993 (Wrner).

Growers would likely be quite interested in crop insurance for strawberries.
One source indicated that this would likely be the case for growers with
several acres, who could better justify the premiumcost (Cterbacher).

I ndi ana

Strawberry production in Indiana is scattered throughout the state, although
the greatest concentration is in the northwest corner, near Chicago, and in
the I ndi anapolis area. About 75-85 percent of Indiana' s strawberries are

mar ket ed t hrough pi ck-your-own operations (Bordelon). The remainder is sold
t hrough road-side stands or |ocal supermarkets. Sone pick-your-own growers
advertise heavily and use strawberries as a "loss |leader” early in the season
hoping to attract a clientele that returns to pick other crops that are nore
profitable later in the sumrer.

The Census of Agriculture reported 718 acres planted to strawberries in

I ndiana in 1992. The typical strawberry enterprise averages about 5 acres.
Earlyglow i s the npst comon variety. Harvesting begins in the southern part
of the state about May 15, and in the northern part, during the first week of
June. Plants bear for 6-8 weeks at any given | ocation
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Strawberries are generally grown as a perennial crop in Indiana, bearing for
2-3 years. However, sonme growers have been successful w th maintaining

pl antings for 15-20 years. Spring planting on raised beds is the typica
practice in Indiana. Sonme growers are also noving to plasticulture, although
fewer than 5 percent of the growers use this nethod.

About two-thirds of Indiana's strawberry acreage was irrigated in 1992 (1992
Census). Some growers use both sprinkler irrigation (for frost protection)
and drip irrigation (for watering during dry periods).

Virtually all of the strawberries in Indiana are nulched to protect against
cold injury during the winter. Most growers use wheat straw or chopped corn
fodder. In the spring, the mulch covering is raked off the plants. The
remai ni ng mul ch hel ps protect the berries fromexposure to the soil and hel ps
control weeds. The nmulch is plowed under during renovation and a new nulch is
applied in the fall

The nost serious production peril is frost damage to the strawberry bl ossons.
Chilling injury can al so damage small berries. Frost damage is |less of a
probl em for those growers with sprinkler irrigation systens.

Hot weather is a peril in that plants go dormant and do not produce runners at
hi gh tenperatures. Overhead irrigation can help conbat this problem by
keepi ng the plants cool during periods of extrenely high tenperatures.

Drought is not generally a serious problem because of the w despread use of
irrigation. However, it may beconme a problemin extrenme years when water
sources--particularly ponds--dry up

Reasons cited by ASCS for disaster assistance paynents in |ndiana included
| ate frost, excessive rain, and drought (Wttbrock). The nost inportant

di seases include fruit and root rots, although they can generally be
controlled unless the weather is very wet.

M chi gan

The Census of Agriculture reported 453 farns in M chigan grow ng strawberries
in 1992, with 2,131 harvested acres. The value of Mchigan's strawberry crop
was estimated at $1.5 mllion in 1993 (USDA, NASS). Mst farnms have | ess than
5 acres in strawberries, with the [argest having up to about 20 acres
(Hanson).

Most of M chigan's crop is used fresh and marketed through pick-your-own and
farmretail sales. Less than 20 percent of the M chigan crop is processed.

Berrien County in the southeast corner of M chigan has the | argest acreage
(300 acres) and the highest production. Oher Mchigan counties with nore
than 100 acres of strawberries in 1992 were Leel anau, Van Buren, Mani stee,
Washt enaw, and Kent. Strawberries are grown as a perennial crop in M chigan
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The maj or production perils include wi nter danage to the plants due to
excessive cold, damage to the flowers and fruit fromlate spring frost,
drought, and fruit rots due to excessive noisture (Hanson).

M nnesot a

The Census of Agriculture reported 229 farms in M nnesota grow ng strawberries
in 1987, with 827 harvested acres. (Data for 1992 are not yet available.)
The val ue of M nnesota's strawberry crop was estimated at $4.8 million in 1993
(USDA, NASS). Most growers have |l ess than 10 acres of strawberries. Many
growers al so produce apples, potatoes, and other horticultural crops (Hoover).

M nnesota strawberry production is located mainly in the east central part of
the state (Dakota, Hennepin, Sherburne, and Washi ngton counties), near

M nneapolis and St. Paul. Nearly all sales are through pick-your-own
operations.

Growers usually plant several varieties to extend harvesting. Strawberries
are grown as a perennial crop in Mnnesota.

Harvest usually begins the second week in June and lasts until the first week
of July. In some years, however, berries are ready as early as Menorial Day
and, in other years, they have been picked as late as July 20. Strawberries
are usually picked 2-3 tinmes a week and as often as every other day during
war m weat her .

The nost inportant production perils include drought and excess noisture.
Spring freezes are not a serious probl em because M nnesota's weat her usually
changes fromw nter to sumer quite abruptly, and strawberries do not
generally develop until after the last spring frost (Hoover).

New Jer sey

The 1992 Census reported 255 farnms in New Jersey produci ng strawberries, down
from269 farns in 1987. The counties with the greatest nunber of acres

dedi cated to strawberries in 1992 were Burlington, Cunberland, d oucester
Monmout h, and Sal em Most of these counties are |located in southwestern New
Jersey al ong the Del aware River.

New Jersey strawberry growers, |ike those in New York, OChio, and Pennsyl vani a,
nmostly grow strawberries as perennials, using the matted-row system (Fi ol a)
However, there is a nove toward an annual system using plasticulture.

Strawberries are harvested for about three to four weeks in early June. Those
grown as an annual crop are harvested somewhat earlier, beginning around My
7. Because of higher market prices early in the season, early-harvested
berries generally have a higher market value than ones that are harvested

| ater.

Most farnms have only a few acres of strawberries, which are grown along with
ot her fresh-market vegetables such as sweet corn and tomatoes. Wen using the
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annual system growers can double-crop their strawberry fields with punpkins
and ot her short-season vegetables. Strawberries are nmarketed nostly through
pi ck-your-own operations and roadsi de stands.

Rain at harvest-tinme is the major production peril in New Jersey. Late My
and early June can be warm and rainy in New Jersey. These two conditions are
i deal for the uncontrolled devel opnent of gray nmold. |In addition, warm

weat her speeds up ripening and not all berries may be harvested before they
decay.

Strawberries also are subject to late spring frosts in New Jersey, but yield
| osses due to frost alone generally are relatively small. Insects, such as
thrips, the strawberry clipper, and spider mtes occasionally cause yield

| osses on a | ocal |evel.

There is no official yield data for strawberries in New Jersey, but many
farmers are believed to keep their own records (Fiola).

New Yor k

The 1992 Census reported 564 farms producing strawberries in New York, down
fromb594 in 1987. Acreage in strawberry production declined from2,369 to
1,991. The Census reported that about one-third of these acres are irrigated,
while Cornell University horticulturists estimate that alnost all strawberry
producers use overhead irrigation

Strawberries are produced in al nost every county in New York. The counties
with the largest acreages in 1992 included Erie, Suffolk, Chautauqua, and
Monroe. Farm sizes vary from5 to 30 acres (Pritt). The mpjority of
strawberries in New York are grown as a perennial crop

Strawberries are planted fromlate April to | ate May depending on the part of
the state in which the farmis |located (Tonkins, et al.). Harvesting begins
the last week in May and ends the first week of July, with (the nmgjority of
the berries harvested in June. 1In the northern part of the state, harvest
ends about July 10.

The nost popul ar varieties in New York are Earliglow Honeyoe, Allstar, and
Jewel. It is estimted, however, that over 30 varieties are grown (Pritt).

Over 90 percent of the strawberries in New York are marketed fresh through
roadsi de stands, farnmers' markets, retail stores, and pick-your-own
operations. Pick-your-own operations at one tine dom nated the market,

al t hough their market share has been decreasing in recent years. Pick-your-
own operations were estinmated to account for about 50 percent of sales in 1994
(Pritt). The availability of adequate |abor is often a problem at harvest-
time for comrercial operations. Snaller farnms depend on |ocal |abor, often

hi gh-school students. The larger farns typically enploy m grant workers.

Excessive rain and late spring frosts are the npst serious production perils
for New York growers. However, growers with overhead irrigation can generally
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protect their crops fromfrost. Oher weather perils include hot, humd
weat her, which qui ckens the ripening of the berries. This shortens the life
of the berries and makes harvesting nore difficult.

Substantial disaster assistance paynments for strawberries were nmade in 1988
(for danage due to drought), 1989 (for loss due to a freeze that danmmged the
bl ossonms), and in 1992 (for |osses due to wet weather early in the season and
a frost in May that danmaged the bl ossons).

The npbst serious insect and di sease problens include gray nold, black root
rot, tarnished plant bug, blossomclippers, and picnic beetles. |Insect

out breaks tend to be | ocalized. Wed control is also a problemin strawberry
producti on.

The state's small fruit specialist believes strawberry growers woul d be
interested in crop insurance. He stated that strawberry production is quite
vari abl e, and growers expect a great deal of fluctuation in yields.

North Carolina

The Census reported 427 farnms in North Carolina with strawberries in 1987.
Production is scattered throughout the state. The Census reported the | argest
nunber of farns and the greatest number of acres in Surry County, but severa
ot her counties throughout the state reported nearly conparabl e acreage and
producti on.

USDA reported nearly 11 million pounds of strawberry production for North
Carolina in 1993, about 0.8 percent of total U S. output (USDA, NASS). North
Carolina's strawberries had a farmvalue of $6.5 nmillion in that year
Strawberry acreage has been rising gradually during the past 5 years in the
state.

Pl asticul ture technol ogi es, conbined with adoption of the Chandler cultivar,
is changing the way strawberries are grown in North Carolina. About a third
of North Carolina's acreage was produced using the plasticulture systemin
1993, with a typical operation being 3 to 4 acres in size (Poling, 1993).

About 85 percent of the growers in North Carolina use plasticulture technol ogy
(Poling, 1994). Typical yields for strawberries grown with plasticulture in
North Carolina are 17,000 to 18,000 pounds per acre.

A substantial anmount of North Carolina' s production is sold through direct
mar ket outlets, such as pick-your-own operations, farnmers' markets, and
roadsi de stands.

The maj or production perils reported for North Carolina are excessive rain

wi nd-borne freezes (due to evaporative cooling) in late winter, and drought
for those producers who do not use irrigation. Wnd-borne freezes may destroy
flowers and devel oping berries if overhead irrigation is used during cold,

wi ndy weather. The cooling effects of the evaporating water nore than offset
the warming effects of the freezing water under wi ndy conditions, and actually
| ower the anbient tenperature. Evaporative cooling is a threat during late
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wi nter when the young berries are devel opi ng. Sumer drought and root rots
due to excessively wet weather were cited as causes of yield | osses for which
di saster assi stance paynents were nmade in 1993.

The strawberry horticulturist at North Carolina State University indicated
that he thought growers would be interested in nultiple peril crop insurance
(Poling, 1994). He said it would be useful to have a prototype policy so that
the North Carolina industry could evaluate the role crop insurance could
fulfill in their operations.

The North Carolina Strawberry Associ ation (NCSA) represents strawberry growers
fromNorth Carolina, Virginia, Georgia, and Al abama. The Association has
about 100 nenbers, approximtely 50 of which are growers from North Carolina
(Sl over).

Chio

The Census reported 499 farnms produci ng strawberries in Chio in 1992, down
fromb545 in 1987. Fifty-four percent of Chio's strawberry acreage was
irrigated according to the 1992 Census. However, a state horticulturist at
the OChio State University reports that alnost all producers use irrigation
(Sheerens).

Strawberries are grown throughout O©hio, but Colunbiana, Wayne, Lorain, and
Mahoni ng counties report the |argest nunmber of acres. Acreage declined in
Col unmbi ana and Mahoni ng counties between 1987 and 1992, but rose in Wayne and
Lorai n counties.

Ohio strawberries are grown as a perennial crop using the matted-row system
Production practices in Chio are simlar to those in Pennsylvania and New
Yor k.

Most strawberry growers have small acreages and grow other berries, tree
fruits and/or vegetables such as sweet corn and punpkins. Most strawberries
are sold for the fresh market, either by retail stores, farners' markets, or
pi ck-your-own operations. Pick-your-own operations accounted for |ess than
hal f the strawberry marketings in 1994 and have been declining in recent
years. A very small quantity is used for processing.

Excessive rain and excessive heat are the major production perils in Ohio.
Excessive heat causes poor berry quality and exacerbates di sease probl ens.
Excessive rain causes gray mold and | eather rot problems. Late spring frosts
are al so production hazards in Chio, if the grower does not use overhead
irrigation for protection. In sonme cases, birds eating the berries are
reported as a production problem

The | argest di saster assistance paynents for strawberries in Chio were made in

1988, when very high tenperatures during June caused the berries to ripen too
qui ckly, causing themto rot before they could be picked.
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The director of the OChio Fruit G owers Association believes that crop

i nsurance is a good idea for Ohio strawberry growers (Pullins). However,
because of the small size of the farns which grow strawberries, and the snall
size of their strawberry operations, he was not sure how receptive producers
woul d be to buying crop insurance. He said the prem um cost would be a ngjor
factor. He nentioned that sone strawberry producers who al so grow row crops
are famliar with crop insurance.

Oregon

The Census reported 391 farns in Oregon with strawberries in 1992. The val ue
of Oregon's strawberry output in 1993 is estinated at $27 million (USDA,
NASS). In that year, Oregon produced 62 mllion pounds of strawberries, of
whi ch 90 percent were processed.

Oregon’'s strawberry industry is centered in the northern Wllanmette Valley in
nort hwest Oregon. Marion and Washi ngton counties accounted for about three-
fourths of that state's production in 1992, although seven other counties
harvested nmore than 35 acres of strawberries (1992 Census).

Oregon has about 6,000 acres of strawberries, nearly 400 growers, and a dozen
processors. Strawberry growers typically also produce other types of berries,
such as raspberries and bl ackberries. Mst growers have overhead irrigation

systenms to provide frost protection and for sumrer irrigation.

Oregon grows premumaquality berries for processing. A strong demand usually
exists for Oregon's high-quality, excellent-tasting berries. They are bl ended
with frozen berries fromCalifornia to add quality and flavor to processed
strawberry products. 1In the last three years, Oregon provided about 15
percent of the U S. frozen strawberry pack. The processing varieties grown in
Oregon are nore perishable than those grown in California. Because of their
extrene perishability, nost of Oregon's strawberries sold for fresh-nmarket use
are marketed through roadside stands, farmers' markets, or pick-your-own
operations. The Oregon Strawberry Comn ssion collects funds for research and
pronoti on.

Grower prices for strawberries average lower in Oregon than in states where
strawberries are sold primarily for the fresh market. Processing prices for
Oregon (and Washington) berries, however, average substantially higher than
prices for processing berries in California.

Strawberries are grown as a perennial crop in Oregon, with plants being
repl aced after 4 or 5 years. Fields are picked about once a week during the
2-3 week harvest period. The harvest is usually conplete by the end of June.

The nost popul ar strawberry variety in the Northwest is Totem which accounted
for 77 percent of Oregon's 1993 acreage. Totemis especially suited to the
Nort hwest climte and for processing use. The berries are richly-colored

t hroughout, are smaller and nmore flavorful than nost fresh-market varieties,
and have a texture better suited to processing. Oher strawberry varieties
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grown in Oregon include: Benton (7 percent of 1993 acreage), Sumas, Shuksan,
Hood, Ranier, and Redcrest.

Late spring frost is the major peril to Oregon strawberries. |t causes

di storted shapes (called "nonkey facing" in Oregon) anong the berries and can
result in up to a 20 percent yield loss. Flooding is also a danger in | ow
lying areas. The npbst damagi ng pest is the strawberry root weevil, for which
there are no effective, registered chemcals. |If a field becones infected, it
nmust be abandoned and treated (fumi gated) before strawberries are grown again.
The npbst serious disease is gray nold, which is fostered by danp weat her.
Berries infected with gray nold cannot be harvested.

Pennsyl vani a

The 1992 Census reported 813 farns in Pennsylvania with sales of strawberries
in 1992, down from 882 farnms in 1987. About 50 percent of the acres in
strawberries were irrigated. Strawberries are grown in just about every
county in Pennsylvania, although production is concentrated around the |arger
cities. The counties with the largest nunber of farnms growi ng strawberries
are Lancaster, York, Berks, and Bucks.

Strawberries are grown as a perennial crop in Pennsylvania, and are planted in
the matted-row system Harvesting usually |asts about 2 weeks, starting about
June 1. Most strawberry acreages are snmall. Farns are diversified with other
berries, apples, and vegetables (Goulart, 1994b).

Strawberries are marketed fresh through retail stores, farners' markets, and
pi ck-your-own operations. Pick-your-own operations account for about 50
percent of Pennsylvania's strawberry marketings.

Excessive heat, excessive rain, extrenely |ow winter tenperatures, and late
spring frosts are reported as the nost serious production perils in

Pennsyl vani a (Goul art, 1994b). Excessive heat at harvest-tine can cause the
berries to ripen too quickly, lowering berry quality. Also, extrene heat
during harvest reduces the nunber of pick-your-own custoners, resulting in
over-ripe berries. These berries attract insects and are a source of disease
i nfections, which may spread to good fruit. Cold winters can be a problemif
the mulch layer is insufficient.

Weeds, if not controlled, can be a serious problem Strawberries are short
plants with shall ow root systens and conpete poorly with weeds. Verticillium
wilt, red stele, powdery nildew, |eather rot, |eaf spot, and gray nold al so

af fect strawberries in Pennsylvania. Pick-your-own harvesting was al so

menti oned as a production peril. Pickers |eave small and over-ripened berries
on the plant which attract insects and di seases that eventually affect good
berries.

Excessive heat and drought, which caused irrigation ponds to run dry, were

cited as the causes for disaster losses in 1988, the year in which
Pennsyl vani a received its | argest paynents for strawberries.
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A ponol ogi st at the Pennsylvania State University indicated that she thought
growers woul d have interest in buying crop insurance for strawoberries. This
is due to the risks involved in strawberry production and the high investnent
cost (CGoulart, 1994hb).

Tennessee

The Census reported 202 farms with strawberries in Tennessee in 1992, with 646
harvested acres. Production is scattered throughout the state, npbst being
accounted for by pick-your-own operations.

The npbst common type of strawberry grown in Tennessee are the June-bearing
varieties, which are usually grown using the matted-row system A few growers
are experinmenting with the plasticulture system Comon cultivars include
Earliglow, Cardinal, Red Chief, and Allstar

Excessive noisture, late spring frosts, and spring drought are the major
production perils in Tennessee (English, Upton, Wortnan).

Virginia

The Census reported 520 acres of strawberries in Virginia in 1992, which were
produced on 201 farns. The |argest concentration of acreage, and about 20
percent of Virginia's production, was in Virginia Beach County in the far
sout heastern part of the state (O Dell). Strawberry acreages range from one-
hal f acre to 25 acres, but the typical size is 2 to 3 acres.

Most growers use the matted-row systemin conmmercial strawberry production. A
few growers use the plasticulture system According to the Census, 53 percent
of Virginia' s strawberry acreage was irrigated in 1992.

The nost popul ar variety is Earliglow, an early-ripening cultivar. Fruit from
the Earliglow variety resists decay during wet weather better than other
varieties. The Chandler variety is also grown to sone extent, particularly by
growers using the plasticulture system

Virginia strawberries are marketed locally, prinmarily through pick-your-own
operations. Virginia does not have a strawberry growers association, although
sone growers in Virginia are affiliated with the North Carolina Strawberry
Associ ati on.

Common production perils in Virginia strawberry production are hail, frost,
fl oodi ng, and prol onged drought (O Dell, Huber). Even with irrigation
drought remains a peril for sone growers because prol onged periods of dry
weat her can deplete their supply of irrigation water

One source thought growers would be especially interested in purchasing crop
insurance if there are no ad hoc di saster paynments because "commercia
strawberry production is a high risk investnent which entails significant up-
front costs.” He thinks that growers need insurance protection against
drought, even though they use irrigation. This is because extended periods of
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drought can dry up their water sources, and may result in low yields and | ow
returns (O Dell).

Washi ngt on

The Census reported 146 farms in Washington with strawberries in 1992, and
1,679 harvested acres. The value of the Washington crop in 1993 was esti mated
at $6 mllion. There are reportedly 6 processors in Washington. Sonme of

Washi ngton's strawberries are trucked to Oregon for processing.

Washi ngton strawberries are grown mainly in Skagit and Whatcom counties in the
Puget Sound Basin. Small acreages are grown in other counties west of the
Cascade Muntain range.

The WAshi ngton and Oregon industries are simlar in that both produce
primarily for processing, and the cultural practices and production perils are
simlar in the two states.

W sconsin

The Census reported 314 farms in Wsconsin with strawberries in 1992, with

1, 243 harvested acres. One extension horticulturist estimted that there are
about 350 growers in Wsconsin growi ng about 1,500 acres (Smith). Most
strawberry operations are snmall, but sone range up to 40 acres.

W sconsin strawberry production is | ocated throughout the state, frequently
near cities such as M| waukee, Madison, and Green Bay. G owers are often
diversified with other horticultural crops, mainly apples, raspberries, and
veget abl es.

An estimated 80 percent of the berries are marketed through pick-your-own
operations, and 20 percent are pre-picked. Most of the pre-picked berries are
sold at farmretail stands, but sonme are sold whol esal e by individual growers.
A few | arge growers may use a broker

Strawberries are grown as a perennial crop in Wsconsin, with plants repl aced
every 3 or 4 years, on average. According to the 1992 Census, 79 percent of
W sconsin's strawberry acreage is irrigated. Harvest begins June 1 in the
south and lasts through July in the northern part of the state. Berries are
pi cked at | east twice a week during the 4-week harvest period. All varieties
grown in Wsconsin are short-day (June-bearing), and produce a single crop

The npst common variety i s Honeoye, which has been dom nant in Wsconsin since
the m d-1980's. Kent, another popular variety, accounts for about 15 percent
of the acreage. The Annapolis, Cavendish, and Red Coat varieties each account
for Iess than 10 percent of Wsconsin's acreage (Smth).

The nost inportant production perils in Wsconsin include |ate spring frosts,

winter injury, insects (tarnished plant bug, clipper weevil), and di seases
(angul ar | eaf spot, red stele, verticilliumwlt). High disaster paynments to
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many counties in Wsconsin in 1988 were caused by a late spring freeze that
was followed by drought and sumrer heat.

Ad Hoc Di saster Assistance for Strawberries

Ad hoc disaster assistance |egislation was nmade avail able for | osses of
commercially-grown crops in each of the years 1988-93. Ad hoc paynents
provi de an indication of high-loss areas during that period, and may indicate
states and counties that would face relatively high risk under a potentia
FCI C strawberry policy. These data may al so suggest the areas where the
demand for a strawberry crop insurance policy would be relatively high.

Under the 1988-93 | egislation, paynents were nmade under the categories of
participating program crops, nonparticipating program crops, sugar, tobacco,
peanuts, soybeans, sunflowers, nonprogram crops, ornanentals, and at tines,
aquacul ture. Producers without crop insurance--the case for strawberries--
were eligible for paynents for | osses greater than 40 percent of expected
production. |If a producer had no individual yield data to use in calculating
"expected production,” county-level or other data were used as a proxy.
Paynment rates for strawberries were based on 65 percent of a 5-year average
price, dropping the high and | ow years.

Di saster assistance paynents for strawoberry |osses totalled about $8.1 mllion
over the 1988-93 period (Table 16). Paynments for strawberry | osses peaked at
over $4.1 million in 1988, and were about $1.7 million in 1989. Paynents

bet ween 1990 and 1992 averaged about $500, 000 per year, although paynents in
1993 reached $830, 0000.

Ad hoc disaster paynents for strawberries were scattered over a geographically
broad area. Thirty-seven states received paynents in at |east one of the six
years, with thirteen states, nainly in the Mdwest and Southeast, «collecting
paynments in all years.

In an ordering of counties, Madison County, Tennessee ranked first in paynents
for strawberry | osses, receiving nearly $400, 000 over the 6-year period. The
next four counties in the series include: Erie County, New York ($277,934);
Crockett County, Tennessee ($273,160); G bson County, Tennessee (%$262, 530);
and Haywood County, Tennessee ($212,097). A total of 619 counties received
paynments in at | east one of the 6 years for strawberry | osses. Six of the
top-10 counties were |located in Tennessee, two were in New York, and two were
in Mchigan

By state, the largest paynments were made to Tennessee growers ($1, 999, 224) and
M chigan growers ($1,089,469). New York and Illinois growers received over
$500, 000 over the six-year period for strawberry |losses. Oher states that
received | arge paynents include Indiana, Wsconsin, Ohio, Mnnesota, and
Pennsyl vani a.

Ad hoc disaster data can be used to indicate which strawberry-produci ng areas
received | arge paynents relative to their acreage (Table 16). The Nationa
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Tabl e 16--Di saster assistance paynents for strawberries, 1988-93

Aver age Tot al Shar e of
strawberry strawberry u.s

State har vest ed di sast er strawberry

acr eage, Shar e of paynents, di sast er

1988-93 U. S. acreage 1988-93 paynment s

Thousand

--Acres-- --Percent-- ~--Dollars-- --Percent--
California 21,783 45.5 0.0 0.0
Fl orida 5, 150 10. 8 320.5 3.9
[11inois NR NR 577.0 7.1
I ndi ana NR NR 462. 7 5.7
M chi gan 2,117 4.4 1,089.5 13. 4
New Yor k 3,067 6.4 743.1 9.1
Or egon 6, 267 13.1 7.9 0.1
Tennessee NR NR 1,999.2 24.5
Washi ngt on 1,783 3.7 38.7 0.5
u. s 47,878 100.0 8,143.9 100.0

NR = not reported.

Sources: USDA, NASS, and ASCS data files, conpiled by the
General Accounting Ofice.
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Agricultural Statistics Service (NASS) does not report strawberry acreage in
Tennessee, although that state accounted for an average 25 percent of U S. ad
hoc di saster paynents made for strawberries between 1988 and 1993. Simlarly,
NASS does not estimate acreage data for Illinois and Indiana, although those
states accounted for 6 to 7 percent of U S. ad hoc paynents for strawberries.

In contrast, California, Florida, Oregon, and Washington collected a snaller
share of ad hoc paynents relative to their acreage. California accounted for
nearly 46 percent of U.S. strawberry acreage over the 1988-93 period and

coll ected no ad hoc paynents for that crop. Oregon accounted for over 13
percent of U S. strawberry acreage, and only 0.1 percent of ad hoc paynents
for strawberries.

Di saster paynments for the 13 NASS strawberry states averaged 0.2 percent of
the strawberry crop val ue over the 1988-93 period (Table 17). Disaster
paynments as a percent of crop value were highest in Arkansas, M chigan, New
Jersey, and Wsconsin, and |lowest in California and Oregon. The |ow paynents
in these latter states likely reflect the relatively linmted severity of
production perils and growers' use of effective |oss prevention methods.

Strawberry I nsurance | nplenentation |ssues
Adverse Sel ection

One opportunity for adverse selection when insuring strawberries is field

| ocation. Fields located in low, flat areas are nore likely to suffer yield
| osses due to frost damage than fields |ocated on sloping |and at higher

el evations. A grower's non-use of frost protection may be anot her
opportunity. Strawberries without the benefit of sprinkler irrigation, row
covers, or sone other frost protection device are nore likely to incur yield-
reduci ng frost danage than berries that are protected.

I nsuring Annual -crop vs Perennial Crop Strawberries

It may be advisable to offer separate policies for annual -crop strawberries
and perennial -crop strawberries because of differences in the production
perils encountered in each cultural system Perennial-crop strawberries are
exposed to production risks for a | onger period than annual -crop strawberries.
Planted in the spring a year before harvest, perennial crop strawberries are
subj ected to production hazards for 12-14 nonths before the first yield is

pi cked, compared to annual -crop berries, which may be picked starting 3-7
nonths followi ng planting. In addition, perennial berries are maintained for
several harvest seasons, which extends the length of time the plants are
exposed to production perils.

It also nmay be advisable to require growers of perennial-crop berries to
insure for multiple years to reduce the incidence of adverse selection
Insuring after a planting is established would pernit growers to sel ect

i nsurance only if they thought there was an increased |ikelihood of yield

| oss, due to an insect or disease infestation during the establishnment year
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Tabl e 17--Strawberries: Crop value and di saster assistance,
sel ected states, 1988-93

Di saster
State Tot al Tot al paynents,
crop val ue di sast er per cent of
paynent s crop val ue
----- 1,000 dollars----- Per cent
Ar kansas 2,711 79 2.9
California 2,673,784 0 0.0
Fl orida 515, 477 321 0.1
Loui si ana 22, 868 26 0.1
M chi gan 40, 396 1,089 2.7
New Jersey 10, 921 191 1.8
New Yor k 86, 358 743 0.9
North Carolina 35, 467 67 0.2
Ohio 27, 856 303 1.1
Or egon 167, 057 8 0.0
Pennsyl vani a 41, 418 248 0.6
Washi ngt on 36, 508 39 0.1
W sconsin 22,361 337 1.5
13 states 3,683,182 6, 814 0.2

Source: ASCS data files, conpiled by the General Accounting
O fice and USDA, NASS.
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Setting Reference Prices

FCI C provides reference prices (price elections) for insured crops, which
beconme the basis for assigning values to yield |losses. Insured growers el ect
a price guarantee, nornally between 30 and 100 percent of the reference price
as the basis for indemity paynents.

A reference price for strawberries probably should represent the in-field

val ue of the crop, because growers would not incur the expenses of harvesting
and marketing on that portion of the yield that was |lost. Because of the

| arge | abor costs associated with picking, variable harvesting and marketing
expenses account for 40-78 percent of total production costs. Permtting
growers to select a market-value price as the basis for indemity paynments
woul d create situations where indemity paynments woul d exceed grower net
returns had they harvested and marketed the crop. Such situations woul d
provi de undue incentive for noral hazard.

There are two approaches to arrive at an "in-field" reference price. One is
to deduct the estimated harvesting costs froma market price. The second is
to estimate the cost of production and use it as a proxy for the in-field

price. The market price refers to the grower price and not the retail price.

Estimati ng APH

A conplicating factor in determning a producer's APH is that yields vary with
the age of the planting. Strawberries usually produce the |largest yields the
first harvest season and decline thereafter. Consequently, the age of the

pl anting needs to be taken into account in devel opi ng an average yield.

Mar ket prices also nay influence yields, especially in Florida. Yields are
measured in terns of the quantity of strawberries marketed. In Florida,
growers tend to continue harvesting in the spring until |arge-volune shipnents
fromCalifornia pull down market prices. During years in which strawberry
prices hold up longer in the spring because of a delay in the California
harvest, Florida growers continue harvesting |onger and, consequently, report
hi gher yields than in years when the California crop is earlier and prices
decl i ne sooner. Because of this relationship between market prices and
yields, a grower's actual production history nmay not necessarily indicate
farmng ability.

Estimating "Apprai sed Production”

Estimati ng apprai sed production for strawberries (harvestable, but unharvested
yield) requires taking into account the age of the planting (see the
"Estimating APH' section), as well as the number of pickings already made or
the Iikely nunber of pickings remaining in the season

An appropriate formula for estinmating unharvested yield would be: APH

nmul tiplied by a "renmining-season” adjustnment. A gross renmining-season

adj ust mrent woul d be the percentage of the normal picking season renmini ng when
harvesting stopped. This factor would tend to over-estimate apprai sed
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production, however, because yield per picking usually declines as the season
comes to an end. A refinenent to the remaini ng-season adj ustnment woul d
account for the higher yields per picking at the beginning of the season.

Insuring Price Risk

There may be | ess interest anobng strawberry growers in revenue insurance than
anong growers of nost other perishable commpbdities. Price variability during
nost seasons appears to be less of a risk in strawberry growi ng than for crops
such as lettuce and celery. Mst of the strawberry crop is harvested between
April and Septenber, when prices are relatively stable fromyear-to-year. The
reason for this relative stability is that strawberries can be diverted

bet ween fresh and processi ng uses as production rises and falls, and the
processing price, consequently, nore or |less acts as a floor for the fresh
price during the peak harvest (see the "Prices" section). Processing
strawberry prices, in turn, are relatively stable fromseason to season, as
the availability of inport supplies and carryover stocks fromthe previous
year help buffer the effects of changes in current supply on prices.

Mar ket Prices and Moral Hazard

Low market prices are not as likely to be an incentive for noral hazard with a
strawberry insurance policy as with some other perishable conmodities because
strawberry prices tend to be nore predictable than prices for itenms such as
celery and lettuce.

Availability of Individual Yield Data

Hi storical yield data for individual growers is nore likely to be available in
California than in other states. The California Strawberry Comni ssion
conducts an industry-w de survey each year to deternine overall acreage,
varieties planted by district, and planting dates. Survey results are
reported in the Commission's newsletter, Strawberry Review Although vyields
are not reported for individual growers, the Conmi ssion's data on acreage and
production could be used to conpute a historical yield series for individua
growers.

The County Agricultural Conm ssioners in California maintain a conplete |ist
of current strawberry growers and a record of the acreage of strawberries
grown on each farmin conjunction with the nonitoring of agricultural cheni cal
use. The Agricultural Conm ssioners data could be used to augnment and
corroborate the Strawberry Conmi ssion's survey data

Demand for | nsurance

Qur assessnent is that strawberries are not a particularly good candidate for
mul tiple-peril crop insurance in the mgjor producing areas. The reason is
that growers in California, Florida, and the Pacific Northwest (Oregon and
Washi ngton), who together produce 95 percent of reported U. S. output, are not
likely to be very interested in such insurance. Gowers in California, for
exanpl e, face fewer serious production perils than growers in other parts of
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the country. Further, the perils that California growers do face (minly
early spring frost and early fall rains) usually disrupt harvesting for only
part of the picking season and are not likely to cause yield | osses as |arge
as 25 percent of average yield. Although excessive cold is a serious
production peril in Florida, the bulk of Florida strawberries are protected
fromserious yield | osses because of the w despread use of overhead irrigation
and row covers.

As with California, strawberries grown in the Pacific Northwest are not likely
to experience yield | osses that exceed 25 percent of average yields. Disaster
assi stance paynents to Oregon and Washi ngton growers for yield | osses for
strawberri es averaged only 0.047 and 0. 106 percent of the crop val ue between
1988 and 1993.

The smal | anpunt of ad hoc di saster assistance paid to growers in California
and Florida provides further evidence that there nmay not be very much denmand
for crop insurance. There were no paynents made to growers in California for
yield | osses to strawberries between 1988 and 1993 and only $320,522 (0.1
percent of the value of strawberry sales) to growers in Florida.

A conparison of disaster paynments to strawberry growers with those paid to
growers of several mmjor field crops provides further evidence of the likely
demand for insurance for strawberries. Disaster assistance paynments to
strawberry growers in the thirteen USDA-reported states amount to only 0.2
percent of the value of crop, conpared to 2.4-6.6 percent for mgjor field
crops (Table 18). Crop insurance participation on these crops ranged from 24
to 41 percent. Participation in a strawberry insurance policy likely would be
much | ess than for these field crops.

The greatest interest in strawberry insurance is likely to be anobng growers in
sout hern, eastern, and m dwestern states such as Illinois, |Indiana, M chigan
M nnesot a, New York, Pennsylvania, Tennessee, and W sconsin. Most of the
strawberries in these states are grown as a perennial crop using the matted-
row system Frequently, growers have inadequate protection against |late
spring frosts, extrene drought, and excessive rainfall. |In addition
conditions of extreme heat and excessive noisture, which can result in |osses
exceedi ng 25 percent of average yields, are nore |likely to occur during the
critical harvest period in these states than in California and Fl orida.

Di saster assistance paynents during 1988-93 in the southern, eastern, and

m dwestern states tended to be larger than in the California, Florida, and in
the Pacific Northwest. This further suggests that southern, eastern, and

m dwestern growers face a nore serious array of production perils and woul d,
therefore, be nore interested in crop insurance.

Not wi t hst andi ng potential grower interest, sales of strawberry insurance in

t he South, East, and M dwest woul d be severely linmted by the small anount of
production in these areas. Gowers in these areas generally have snal
strawberry acreages. Frequently, strawberries are grown near popul ation
centers, and rely on direct-nmarket sales.
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Tabl e 18--Di saster assistance and crop insurance paynents as a
percent of crop value, selected crops, 1988-92

1992 crop
Crop Di saster Crop insurance i nsurance
paynents paynents Tot al parti ci pation
------- Percent of crop value-------- --Percent--
Corn 1.7 1.2 2.9 29
Soybeans 1.4 1.0 2.4 24
VWheat 3.3 3.3 6.6 41
Strawberries 0.2 NA 0.2 NA

NA = not applicable.

Note: Strawberry data reflect 1988-93, and include only states
for which NASS reports strawberry production. Data for other
crops reflect 1988-92, and all states.

Source: ASCS data files, conpiled by the General Accounting
O fice, and USDA, NASS.
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Defining "Areas" for the Non-lnsured Assistance Program

The Non-insured Assistance program (NAP) of 1994 Crop |Insurance Reform covers
crops that are not currently insured by FClIC--including strawberries--unti

t he devel opnent of an insurance policy. Under NAP, an "area" nust incur at

| east a 35-percent yield loss in order to trigger assistance paynents. The
definition of "areas" for purposes of calculating "area average yield" my
determ ne whether or not growers with a qualifying yield | oss (50 percent or
greater of the individual average) can qualify for NAP paynents.

In California, defining "areas" along county |lines or perhaps the regions
defined in earlier tables in this report would provide a nore equitable nethod
for triggering NAP paynments than woul d defining areas along state lines. The
reasons are that California is a large state, and growers in different regions
harvest at such different tines of the year that a condition causing yield

| osses in one part of the state or during one part of the season nost |ikely
woul d not affect yields in other regions in the sane way.

Havi ng made the argument for defining sub-state areas, it needs to be pointed
out that in the case of strawberries, California growers probably would not
qualify for NAP payments regardl ess of the area definitions. The reason is
that area average yields in California are not likely to fall bel ow 65 percent
of normal with any area definition.

In the mnor strawberry states, area yields my need to be defined along state
lines, or at least at a greater |evel of aggregation than along county I|ines.
The reason is that in sonme counties there are so few growers and nost of the
growers have such smal| acreages that one |larger grower's yield may
effectively deternmine the county average.
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Marvin Pritt, Small Fruit Speciali st
Cornell University
It haca, New York

(607) 255- 4568

Frank Wl es, Director
N.Y. State Berry Growers Association
(607) 687-2874

Car ol i na:

E. B. Poling, Professor

Dept. of Horticulture

North Carolina State University
(919) 515-5365

Sara Stover, Secretary
North Carolina Strawberry Associ ation
(919) 515-1221

M ke Pullins, Director
OChio Fruit Growers Associ ation
(614) 249-2424

Joseph Sheerens, Professor of Horticulture
Chi o Agricul tural Experinment Station
Wooster, Ohio

(216) 263-3826

Pennsyl vani a:

Bar bara Goul art, Professor of Ponol ogy
The Pennsyl vania State University

Uni versity Park, Pennsylvania
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(814) 863-2303
Or egon:

Jan Marie Schroeder, Adm nistrator
Oregon Strawberry Conmi ssion

Sal em Oregon

(503) 399-8456

Bernadi ne Strik, Extension Berry Speciali st
Oregon State University
(503) 737-5434

Washi ngt on:
Norval Johanson, Manager
Washi ngton Strawberry Conmm ssion
d ynpi a, Washi ngt on
(206) 491-6567
W sconsi n:
Brian Smith, Extension Horticulturist

Uni versity of Wsconsin at River Falls
(715) 425-3851
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Appendix table 1--Farms producing strawberries and acres harvested and irrigated, 1982, 1987, and 1992

: 1992 : 1987 : 1982

State and : : :
major counties : : :
: Number Harvested Irrigated : Number Harvested Irrigated : Number Harvested
Irrigated
: of farms acres Production Farms Acres : of farms acres Production Farms Acres : of farms acres
Production Farms Acres :
: 1,000 pounds : 1,000 pounds : 1,000
pounds
California : : 831 16,600 725,431 831 16,600 : 723 12,423
534,002 723 12,423
Fresno : : 27 219 6,923 27 219 33 112
1,879 33 112 -
Los Angeles : : 30 235 8,109 30 235 25 267
8,543 25 267 -
Monterey : : 163 3,600 136,331 163 3,600 : 176 2,898
111,871 176 2,898
Orange : : 63 2,279 91,223 63 2,279 : 54 2,250
81,023 54 2,250
San Bernadino : : 21 194 4,721 21 194 : 13 92
4,833 13 92 :
San Diego : : 39 1,089 35,477 39 1,089 : 35 1,299
51,288 35 1,299

76



San Luis Obispo :

9,594 18 207
Santa Barbara :
69,834 127 1,206
Santa Clara :
10,210 28 270
Santa Cruz :
59,538 86 1,278
Ventura :
121,816 33 2,314
Other :
3,573 95 230
Florida : 215
60,464 196 3,922
Hillsborough : 137
51,641 132 3,130
Manatee : 8
3,670 12 277
Pasco : 5
1,331 8 119 :
Dade : 6
318 3 33
Palm Beach : 6
N N N) =
Polk : 3
(D)) 4 N) -
Other : 50
3,504 37 363
Illinois : 239
3,080 85 406

4,175

3,418

156

102

53

51

49

346

571

80,835

72,677

Q)

933

292

224

N)

6,709

1,390

202

134

43

99

4,119

3,373

156

102

50

47

49

342

323

46

220

13

102

33

74

195

123

11

12

N)

37

291

77

410

2,564

192

1,951

3,718

149

3,559

2,851

77

171

44

Q)

92

324

914

15,010

110,149

6,587

83,158

225,461

2,282

51,203

44,156

539

1,813

597

N

N)

4,098

2,977

46

220

13

102

33

74

186

122

10

12

N

30

119

410

2,564

192

1,951

3,718

149

3,544

2,843

Q)

171

44

N

N)

486

556

18

127

28

86

33

95

208

134

12

)

46

332

207

1,206

270

1,278

2,314

230

3,942

3,141

277

119

33

Q)

Q)

372

858



McHenry : 7 33 N\N) 5 31 7 31 145 4 27 N\) )
N N N
Effingham : 5 28 24 N) 4 4 N) 29 2 N) 5 N)
14 N N
Fayette : (not reported) 11 69 224 4 24 7 39
150 N) N)
Lake : 4 27 15 3 25 5 86 159 4 81 6 30
92 2 N)
Other : 227 510 1,366 94 288 280 883 2,803 113 529 327 858
3,066 85 406
Indiana : 252 718 2,283 97 479 319 993 3,492 115 620 385 1,037
4,567 103 622
Clark : 19 92 163 5 63 19 106 466 4 66 13 84
568 5 (D)
Floyd : 6 43 ()] 1 () 16 52 98 2 (@) 21 \N\)
88 N N
La Porte : 8 38 87 7 37 5 )) 18 3 8 8 60
190 6 60
Vanderburgh : 6 31 122 2 ()] 6 ) 220 3 ()] (D) )
N N N
Other : 213 514 1,911 82 379 273 835 2,690 103 546
Continued
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Appendix table 1--Farms producing strawberries and acres harvested and irrigated, 1982, 1987, and 1992, continued
: 1992 1987 : 1982
State and : :
major counties : :
: Number Harvested Irrigated Number Harvested Irrigated : Number Harvested
Irrigated
: of farms acres Production Farms Acres of farms acres Production Farms Acres : of farms acres
Production Farms Acres :
: 1,000 pounds 1,000 pounds : 1,000
pounds
Louisiana : 96 307 1,538 86 303 : 124 268
1,112 102 227
Livingston : 15 101 398 14 101 : 33 64
123 32 63
Tangipahoa : 59 170 984 56 166 : 67 184
871 58 161
Other : 0 0 0 0 0 22 36 156 16 36 : 24 20
118 12 3
Maine : 123 406 1,509 51 186 163 588 2,088 61 219 : 213 454
1,562 55 184 :
Knox : 10 53 154 4 20 N) N) N) N) W) -
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Kennebec

Cumberland

Lincoln

Penobscot

Androscoggin

Other

Maryland
2,278 58
Prince Georges

Montgomery
Other
Michigan
18,630 445
Berrien
3,962 51
Leelanau
1,683 21
Van Buren
2,725 21
Manistee
1,274 20
Washtenaw
961 13

13

15

11

62

10

11

12

18

45

44

41

34

27

162

431

72

46

313

2,131

305

162

144

140

112

160

240

190

139

107

519

1,518

351

Q)

1,167

8,858

1,939

632

952

608

372

26

71

61

311

32

10

12

10

20

30

N)

N)

17

99

246

35

46

165

1,795

289

149

143

140

75

20

20

17

13

89

221

20

10

191

532

55

21

20

15

80

126

54

61

84

43

220

568

91

69

408

2,911

476

207

331

211

104

352

217

228

263

177

851

2,034

397

303

1,334

14,543

2,953

1,279

1,889

1,406

429

34

79

12

61

347

43

13

16

20

10

N

20

N)

N)

27

172

360

75

62

223

2,360

391

N)

311

N)

97

269

759

71

25

27

21

23

591

3,639

571

220

408

201

162



Kent : 21 112 259 15 68 : 18 97 459 11 66 30 159

616 18 97 :
Genesee : 12 93 317 12 93 12 88 355 9 79 18 136

470 11 132 :
Alpena : 10 78 149 5 63 : 8 73 592 8 () 12 105

514 8 94 :
Oakland : 9 49 222 6 43 - 12 56 214 11 46 19 106

512 13 97 :
Houghton : 16 49 93 10 26 - 19 73 106 8 29 21 63

144 11 36 :
Macomb : 8 47 218 2 N) - 16 101 441 5 ) 22 78

410 4 45 -
Kalamazoo : 8 44 103 5 23 : 13 47 132 9 37 13 56

244 6 N) -
Bay : 8 41 50 4 37 - 6 ) 58 3 ) 10 )

29 3 N) -
Saginaw : 8 39 155 5 32 11 29 72 4 11 19 104

173 7 52 :
Lapeer : 5 36 236 5 36 : 10 61 409 7 ) 8 38

242 5 w -
Other : 251 680 2,553 169 578 : 291 957 3,749 170 1,293 420 1,232

4,671 233 1,222

Continued
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Appendix table 1--Farms producing strawberries and acres harvested and irrigated, 1982, 1987, and 1992, continued
: 1992 : 1987 : 1982
State and : : :
major counties : : :
: Number Harvested Irrigated : Number Harvested Irrigated : Number Harvested
Irrigated
: of farms acres Production Farms Acres : of farms acres Production Farms Acres : of farms acres
Production Farms Acres :
: 1,000 pounds : 1,000 pounds : 1,000
pounds
Minnesota z z 229 827 2,804 135 644 : 276 756
2,458 124 602
Dakota : H 11 47 220 7 35 15 51
) 7 32
Hennepin : : 10 39 71 7 22 = 16 48
159 10 43
Houston : : 5 47 142 2 (N) = 6 (@)
Q) 1 Q)
Otter Tail : : 9 33 122 7 15 = 10 38
82 6
Sherburne : : 8 147 149 6 137 - 10 (D)
Q) 8 Q)
Washington : : 12 118 660 11 117 - 13 106
648 7 )



Other
1,569 85

New Jersey
2,487 137
Burlington
Cumberland
Gloucester
Monmouth
Other

2,487 137

New York

10,278 310
Chautauqua
Erie
Monroe
Suffolk
Onondaga
Niagara

Jefferson

Cayuga

: 255

: 26

: 21

: 30

: 28

: 150

N 30

: 34

: 47

: 20

: 27

532

80

67

47

45

293

1,991

186

184

178

149

126

74

65

61

1,407

229

143

115

123

796

7,297

589

585

585

561

477

335

N)

182

119

13

13

17

67

277

11

19

17

31

306

47

58

39

155

1,298

108

138

93

117

67

31

49

40

174

269

36

26

22

33

152

594

27

38

36

68

20

22

83

396

598

135

52

51

92

268

2,369

233

309

170

246

157

43

Q)

Q)

1,440

2,161

606

154

191

305

904

8,938

423

1,382

567

931

764

136

286

98

95

123

16

14

12

13

68

321

14

21

18

53

11

318

309

73

27

45

26

138

1,575

38

274

87

215

126

N)

N)

Q)

206

310

310

717

513

Q)

2,817



Ontario

Oneida

Dutchess

Columbia

Tioga

Wayne

Oswego

Broome

Ulster

Other
10,278 310

14

14

10

19

10

31

21

15

221
528

58

52

49

45

44

44

42

40

36

558

307

192

181

179

213

119

184

183

75

2,350

11

107

55

28

42

33

29

19

27

40

27

355

15

14

10

14

30

23

13

242

46

57

70

55

37

65

83

30

30

738

169

181

354

212

304

208

285

135

207

2,295

10

10

116

41

N

56

26

N)

35

70

Q)

Q)

607

717

2,817

Continued
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Appendix table 1--Farms producing strawberries and acres harvested and irrigated, 1982, 1987, and 1992, continued
: 1992 1987 1982
State and :
major counties :
Number Harvested Irrigated Number Harvested Irrigated Number
Harvested Irrigated
: of farms acres Production Farms Acres of farms acres Production Farms Acres of farms acres
Production Farms Acres :
: 1,000 pounds 1,000 pounds 1,000
pounds
North Carolina : 427 1,255 4,369 252 944 460 1,205
4,242 190 644
Cumberland : 3 45 282 3 N) 3 N)
Q) 2 Q)
Davidson : 9 35 83 6 29 18 N)
122 8 N)
Guilford : 22 82 188 15 37 25 N)
84 11 43
Rockingham : 17 69 211 13 61 22 54
97 12 N)
Stokes : 16 49 135 11 36 20 53
137 12 N)
Surry : 36 101 294 16 60 32 74
121 6 N)
Union : 6 40 143 5 N) 4 N)
Q) 2 Q)
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Wake

156 8
Other

3,525 129

Ohio

10,699 200

Columbiana

Wayne

Lorain

Mahoning

Tuscarawas

Miami

Portage

Ottawa

Franklin

Other

10,699 200

Oregon
54,331 434
Marion

Washington

499
-22
29
24

15

375
391
114

57

1,274

98

83

74

73

64

54

49

46

39

694

5,743

2,320

1,919

4,973

407

167

347

282

230

186

182

243

129

2,800

53,480

21,537

19,350

112

343

106

53

686

50

56

29

Q)

13

31

Q)

35

469

5,156

2,171

1,824

311

545

25

24

28

22

411

487

128

104

86

51

783

1,811

146

52

57

113

Q)

Q)

67

Q)

61

1,315

7,897

2,384

2,675

279

2,753

8,265

698

318

174

470

900

Q)

433

Q)

338

4,934

76,319

24,935

29,615

176

237

184

397

117

80

51

670

1,314

76

39

23

58

Q)

Q)

Q)

Q)

59

1,059

6,354

2,142

1,920

328

715

715

547

25

999

2,122

2,122

6,268



Clackamas 44 586 6,239 31 458 79 860 7,853 54 593

Yamhill 25 289 2,484 20 259 23 406 2,851 19 368

Multnomah 21 228 1,635 13 68 21 481 2,846 12 354

Linn 27 140 1,103 25 139 23 180 976 19 177

Lane 23 51 282 23 51 24 121 548 23 114

Polk 12 37 227 11 35 17 234 2,093 14 218

Columbia 4 ) ) 2 ) 9 368 ) 4 )
Other 64 173 623 59 151 59 188 4,602 55 468

Continued
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Appendix table 1--Farms producing strawberries and acres harvested and irrigated, 1982, 1987, and 1992, continued
: 1992 : 1987 : 1982
State and : : :
major counties : : :
: Number Harvested Irrigated : Number Harvested Irrigated : Number Harvested
Irrigated
: of farms acres Production Farms Acres : of farms acres Production Farms Acres : of farms acres
Production Farms Acres :
: 1,000 pounds : 1,000 pounds : 1,000
pounds
Pennsylvania : 813 1,547 6,108 240 774 - 882 1,899 6,803 280 1,038 : 1,022 2,064
8,143 232 1,017 :
Lancaster : 148 123 531 27 31 144 178 671 37 81 :
York : 56 122 495 11 46 : 66 194 512 16 69 :
Erie : 21 79 548 12 66 : 27 104 612 20 93 :
Indiana : 13 72 175 7 68 : 8 20 N\) 2 (N) =
Bucks : 31 69 230 7 15 : 35 73 267 8 33 :
Cumberland : 20 66 172 8 19 : 20 77 237 8 36 :
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Columbia

Berks

Franklin

Mercer

Washington

Bradford

Schuylkill

Other

Tennessee
2,411 30

Virginia
2,770 78
Virginia Beach

Other

Washington
17,906 177
Skagit

Whatcom

12

48

21

16

22

389

202

201

11

190

146
18

14

54

52

43

43

41

37

36

710

646

520

95

425

1,679

625

488

287

268

161

150

118

101

98

2,775

2,783

1,979

396

1,583

12,601

4,702

4,829

16

122

42

73

68

94

10

N

33

19

27

39

34

370

200

274

54

220

773

478

14

33

26

21

10

19

453

312

274

266

211

25

20

89

49

54

46

92

30

16

45

921

694

752

107

645

2,749

983

609

199

156

108

237

156

51

147

3,449

2,019

2,475

401

2,074

20,886

8,177

6,030

12

11

146

76

107

106

123

20

N

27

29

N)

N)

)

23

647

296

422

Q)

422

1,267

101

588

371

317

232

861

917

2,581



Pierce 18 142 695 12 62 20 289 1,648 10 113
Snohomish 9 91 744 1 N) 22 202 848 5 N)
King 11 91 283 3 N\) 20 157 1,003 3 6
Thurston 7 52 311 7 52 8 96 498 8 96
Other 69 190 1,037 57 178 96 413 2,682 68 363
Continued
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Appendix table 1--Farms producing strawberries and acres harvested and irrigated, 1982, 1987, and 1992, continued
: 1992 : 1987 : 1982
State and : : :
major counties : : :
: Number Harvested Irrigated : Number Harvested Irrigated : Number Harvested
Irrigated
: of farms acres Production Farms Acres : of farms acres Production Farms Acres : of farms acres
Production Farms Acres :
: 1,000 pounds : 1,000 pounds : 1,000
pounds
Wisconsin z 314 1,243 4,687 176 977 : 292 1,282 4,748 157 1,055 : 447 1,629
7,604 187 1,164
Dodge : 11 65 177 4 22 - 3 N) N) 2 N -
Oconto : 5 55 100 3 54 : 3 ) N\N) 1 (N) =
Marathon : 6 50 279 6 48 - N\) ) N\) N\) (N) =
Dane : 18 49 217 8 36 : 23 62 311 12 45 :
Barron : 6 48 N) 4 W) - 5 37 159 3 W) -
Waupaca : 8 48 169 4 47 = 2 N) N) 2 W) -
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Jackson : 10

Racine : 4

La Crosse : 8

Other : 238

These States : 4,667

749,024 3,866 34,604
United States :
763,719 4,686 36,690

43

42

37

806

22,961

176

N

89

3,480

188,925

136

2,311

25

N

N)

745

17,392

10

233

7,170

9,398

14

Q)

Q)

1,169

48,573

53,085

70

N

97

4,111

943,093

958,739

130

4,032

5,020

N

N

N)

1,010

39,780

42,584

8,427

11,049

44,432

49,262

(N): Indicates "not available”™ or "not published"™ to avoid disclosure of individual operations.
Note: Counties are sorted by 1992 harvested acreage.

Source: Censuses of Agriculture, various years.
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Appendi x table 2--Size distribution of farns producing
strawberries, 1987

--------- Total value of crop sales---------

St ate Al | $500, 000 $100, 000 $50, 000 $25, 000 Less
farns or to to to t han
nor e $499, 999 $99, 999 $49, 999 $25, 000

-Nunmber-  --------------- Percent of farmg------------
Ar kansas 98 0 5 5 7 83
California 831 20 18 11 15 36
Fl ori da 195 11 39 22 7 20
Illinois 291 0 7 11 9 73
I ndi ana 319 1 8 7 7 78
M chi gan 532 2 16 11 10 61
New Jer sey 269 1 15 9 13 62
New Yor k 594 2 19 12 13 54
Nort h Carolina 427 0 9 10 10 71
Chi o 545 1 11 11 11 66
Oregon 487 8 29 15 12 36
Pennsyl vani a 882 1 9 8 14 68
Washi ngt on 211 7 18 9 13 53
W sconsin 292 1 8 8 12 71
O her States 3,425 1 6 7 10 77
u. S 9, 398 3 12 9 11 65

Source: 1987 Census of Agriculture.
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Appendi x table 3--Organi zational type of farns growi ng strawberries,
by sal es, class, 1987

---------- Total value of crop sales---------

Or gani zat i onal All $500, 000 $100, 000 $50,000 $25, 000 Less
type and state farns or to to to t han
nor e $499, 999 $99,999 $49,999 $25, 000

I ndi vidual or famly

Ar kansas 82 0 2 4 7 69
California 578 55 104 66 95 258
Fl ori da 142 3 60 35 9 35
I1linois 247 0 12 29 19 187
I ndi ana 280 1 15 18 17 229
M chi gan 461 5 61 43 a7 305
New Jer sey 227 0 29 12 29 157
New Yor k 458 1 56 58 57 286
North Carolina 373 1 25 37 38 272
Chi o 458 0 31 44 51 332
Oregon 377 15 92 65 44 161
Pennsyl vani a 758 1 35 50 113 559
Washi ngt on 172 6 26 16 25 99
W sconsin 250 0 12 19 29 190
O her 2,960 5 110 166 273 2,406
u. S 7,823 93 670 662 853 5, 545
Part nership

Ar kansas 11 0 2 1 0 8
California 149 52 29 16 19 33
Fl ori da 25 6 9 6 3 1
Illinois 33 0 4 3 3 23
I ndi ana 26 1 2 2 3 18
M chi gan 50 5 15 9 6 15
New Jer sey 22 2 3 10 5 2
New Yor k 83 5 28 8 16 26
North Carolina 41 0 11 2 2 26
Chi o 48 0 10 14 4 20
Oregon 56 10 18 7 9 12
Pennsyl vani a 89 2 27 14 9 37
Washi ngt on 15 1 4 0 2 8
W sconsin 20 1 4 2 2 11
O her 288 7 44 27 44 166
u. S 956 92 210 121 127 406
Cont i hued
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Appendi x table 3--Organi zational type of farns growi ng strawberries,
by sales, class, 1987, continued

---------- Total value of crop sales---------

Or gani zat i onal All $500, 000 $100, 000 $50,000 $25, 000 Less
type and state farns or to to to t han
nor e $499, 999 $99,999 $49,999 $25, 000

Cor poration

Fam |y held
Ar kansas 1 0 1 0 0 0
California 80 55 13 4 4 4
Fl ori da 18 11 2 2 1 2
Il1linois 9 1 4 0 2 2
I ndi ana 8 0 8 0 0 0
M chi gan 20 2 8 5 2 3
New Jer sey 17 0 9 2 2 4
New Yor k 50 6 28 5 3 8
North Carolina 10 1 1 3 2 3
Chi o 35 3 19 3 2 8
Oregon 52 13 31 1 4 3
Pennsyl vani a 26 5 12 5 2 2
Washi ngt on 21 8 8 2 1 2
W sconsin 20 2 7 3 3 5
O her 133 17 34 23 15 44
u. S 500 124 185 58 43 90
O her than famly held

Ar kansas 0 0 0 0 0 0
California 9 4 0 0 5 0
Fl ori da 8 2 6 0 0 0
Illinois 1 0 0 0 1 0
I ndi ana 1 0 0 0 0 1
M chi gan 0 0 0 0 0 0
New Jer sey 0 0 0 0 0 0
New Yor k 2 0 2 0 0 0
North Carolina 0 0 0 0 0 0
Chi o 2 1 0 1 0 0
Oregon 2 0 1 0 0 1
Pennsyl vani a 6 1 4 0 1 0
Washi ngt on 1 0 0 0 0 1
W sconsin 0 0 0 0 0 0
O her 11 0 3 0 1 7
u. S 43 8 16 1 8 10
Cont i nhued
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Appendi x table 3--Organi zational type of farns growi ng strawberries,
by sales, class, 1987, continued

---------- Total value of crop sales---------

Or gani zat i onal All $500, 000 $100, 000 $50,000 $25, 000 Less
type and state farns or to to to t han
nor e $499, 999 $99,999 $49,999 $25, 000

O her
Ar kansas
California 1
Fl ori da
Illinois
I ndi ana
M chi gan
New Jer sey
New Yor k
North Carolina
Chi o
Or egon
Pennsyl vani a
Washi ngt on
W sconsin
O her
u. S

DOWMNNWONWEFWERAELNO >
PO OOPFRPR OO0 O0ODO0O00O OO0 O
OWOOPFrRPROOFRPR OOOOOOWOo
ONOOPRPOOFRPOOFL,LRNOORMDO
WO OO OOPFrROO0OOORFR kP, MO
WO NNOORFRPREFRPPFPWORFRPRORL, ML

~N W
|—\
|—\
w B

Source: 1987 Census of Agriculture.
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Appendi x table 4--Principal occupation and nunmber of days worked off
the farm by operators of farnms grow ng strawberries,
by sal es class, 1987

---------- Total value of crop sales---------

ltem Al'l  $500,000 $100,000 $50,000 $25,000 Less
farns or to to to t han
nor e $499, 999 $99, 999 $49,999 $25, 000

-------------------- Nunmber of farmg----------------
Farmi ng is main occupation

Ar kansas 60 0 5 5 7 43
California 731 158 140 82 112 239
Fl ori da 147 21 70 31 12 13
Il1linois 139 1 20 28 18 72
I ndi ana 151 2 22 17 17 93
M chi gan 327 12 82 50 49 134
New Jer sey 163 2 41 24 25 71
New Yor k 438 12 110 63 60 193
North Carolina 255 2 34 40 40 139
Chi o 331 4 56 55 45 171
Oregon 368 38 140 64 38 88
Pennsyl vani a 612 8 76 66 111 351
Washi ngt on 134 15 36 16 19 48
W sconsin 174 3 23 20 29 99
O her 1, 935 27 179 210 270 1, 249

u. S 5, 965 305 1,034 771 852 3,003

------------------ Percent of all farms-------------

Ar kansas 61.2 0.0 5.1 5.1 7.1 43.9
California 88.1 19.0 16.9 9.9 13.5 28.8
Fl orida 75.5 10. 8 35.9 15.9 6.2 6.7
[11inois 47.8 0.3 6.9 9.6 6.2 24.8
I ndi ana 47. 3 0.6 6.9 5.3 5.3 29.2
M chi gan 61.5 2.3 15. 4 9.4 9.2 25.2
New Jer sey 60. 6 0.7 15.3 8.9 9.3 26. 4
New Yor k 73.7 2.0 18.5 10.6 10.1 32.5
North Carolina 59. 8 0.5 7.9 9.4 9.4 32.6
Ohio 60. 8 0.7 10.3 10.1 8.3 31. 4
Or egon 75.6 7.8 28.8 13.1 7.8 18.1
Pennsyl vani a 69. 4 0.9 8.6 7.5 12.6 39.8
Washi ngt on 63.5 7.1 17.1 7.6 9.0 22.7
W sconsin 59.5 1.0 7.9 6.8 9.9 33.9
O her 56.5 0.8 5.2 6.1 7.9 36.5
u. S. 63. 4 3.2 11.0 8.2 9.1 31.9
Cont i nued
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Appendi x table 4--Principa

occupati on and nunber

of days worked off

the farm by operators of farnms grow ng strawberries,

by sal es class, 1987, continued
---------- Total value of crop sales---------
Item Al  $500,000 $100,000 $50,000 $25,000 Less
farns or to to to t han
nor e $499, 999 $99,999 $49,999 $25, 000
-------------------- Nunber of farmg----------------
Operator days off-farm

None
Ar kansas 42 0 4 4 4 30
California 452 134 100 41 59 118
Fl orida 120 17 55 19 10 19
[11inois 105 1 18 21 12 53
I ndi ana 109 2 11 11 14 71
M chi gan 241 12 62 31 30 106
New Jer sey 117 2 33 17 13 52
New Yor k 322 10 91 40 42 139
North Carolina 175 1 25 31 22 96
Ghi o 230 2 43 37 33 115
Oregon 262 36 108 41 21 56
Pennsyl vani a 384 7 62 51 69 195
Washi ngt on 94 14 26 10 12 32
W sconsin 122 2 16 14 21 69
O her 1, 287 21 146 131 171 818
u. s 4,062 261 800 499 533 1, 969

Any

Ar kansas 50 0 0 1 3 46
California 317 28 38 41 65 145
Fl ori da 66 3 17 22 4 20
I1linois 177 0 2 9 13 153
I ndi ana 197 0 10 10 7 170
M chi gan 262 0 14 23 20 205
New Jer sey 135 0 6 5 18 106
New Yor k 248 0 20 28 31 169
North Carolina 231 1 11 10 19 190
Ohio 287 0 15 23 22 227
Oregon 210 1 29 29 35 116
Pennsyl vani a 427 3 13 17 46 348
Washi ngt on 109 1 10 8 14 76
W sconsin 162 0 6 9 13 134
O her 1, 975 6 37 85 154 1,693
u. s 4,853 43 228 320 464 3,798
Cont i nued
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Appendi x table 4--Principal occupation and nunmber of days worked off
the farm by operators of farnms grow ng strawberries,
by sal es class, 1987, continued

--------- Total value of crop sales---------

[tem Al  $500,000 $100,000 $50,000 $25,000 Less
farns or to to to t han

nor e $499, 999 $99,999 $49,999 $25, 000

-------------------- Nunmber of farmg----------------

Operator days off-farm conti nued
1 to 99 days

Ar kansas 13 0 0 1 3 9
California 95 12 12 11 18 42
Fl ori da 17 3 6 3 3 2
[11inois 27 0 2 4 4 17
I ndi ana 32 0 6 4 0 22
M chi gan 60 0 10 13 9 28
New Jer sey 20 0 4 4 4 8
New Yor k 76 0 11 14 9 42
North Carolina 51 1 4 4 9 33
Ohio 58 0 7 10 4 37
Oregon 72 1 22 14 10 25
Pennsyl vani a 138 1 8 11 25 93
Washi ngt on 29 1 5 3 4 16
W sconsin 36 0 3 5 1 27
O her 487 5 19 48 70 345
u. s 1,211 24 119 149 173 746

100 to 199 days
Ar kansas 14 0 0 0 0 14
California 97 4 7 14 27 45
Fl ori da 11 0 3 4 0 4
[11inois 28 0 0 2 3 23
I ndi ana 44 0 3 3 4 34
M chi gan 68 0 4 6 4 54
New Jer sey 35 0 2 0 2 31
New Yor k 63 0 5 6 12 40
North Carolina 30 0 1 4 2 23
Ohio 59 0 2 5 8 44
Oregon 38 0 3 4 12 19
Pennsyl vani a 84 1 2 5 11 65
Washi ngt on 21 0 3 2 6 10
W sconsin 40 0 2 3 5 30
O her 399 0 5 14 29 351
u. S 1,031 5 42 72 125 787
Cont i nued
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Appendi x table 4--Principal occupation and nunmber of days worked off
the farm by operators of farnms grow ng strawberries,
by sal es class, 1987, continued

---------- Total value of crop sales---------

[tem Al $500,000 $100,000 $50,000 $25,000 Less
farms or to to to t han

nore  $499,999 $99,999 $49,999 $25, 000

-------------------- Nunmber of farmg----------------

Operator days off-farm conti nued
200 days or nore

Ar kansas 23 0 0 0 0 23
California 125 12 19 16 20 58
Fl ori da 38 0 8 15 1 14
I1linois 122 0 0 3 6 113
I ndi ana 121 0 1 3 3 114
M chi gan 134 0 0 4 7 123
New Jer sey 80 0 0 1 12 67
New Yor k 109 0 4 8 10 87
North Carolina 150 0 6 2 8 134
Chi o 170 0 6 8 10 146
Oregon 100 0 4 11 13 72
Pennsyl vani a 205 1 3 1 10 190
Washi ngt on 59 0 2 3 4 50
W sconsin 86 0 1 1 7 77
O her 1, 089 1 13 23 55 997

us 2,611 14 67 99 166 2,265

Not reported

Ar kansas 6 0 1 0 0 5
California 62 4 11 8 3 36
Fl ori da 9 2 5 2 0 0
Illinois 9 0 0 2 1 6
I ndi ana 13 0 4 1 0 8
M chi gan 29 0 8 4 5 12
New Jer sey 17 0 2 2 5 8
New Yor k 24 2 3 3 3 13
North Carolina 21 0 2 2 1 16
Chi o 28 2 2 2 3 19
Oregon 15 1 5 3 1 5
Pennsyl vani a 71 0 4 2 10 55
Washi ngt on 8 0 2 0 2 4
W sconsin 8 1 1 1 0 5
O her 163 2 11 7 13 130

u. S 483 14 61 39 47 322

Source: 1987 Census of Agriculture.
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Appendi x table 5--Strawberry acreage, yield, and production in California,
sel ected counties, 1980-92
Har vest Pr oduc- Fresh Processed
County Year Ar ea Yield tion Mar ket Mar ket
Acres Tons/acre Tons Tons Tons
Fresno 1980 105 15. 00 1, 580
1981 83 11. 30 934
1982 75 11. 00 825
1983 218 15. 60 3,400
1984 247 12. 00 2,960
1985 250 10. 30 2,580
1986 210 15. 50 3,260
1987 181 17. 00 3,080
1988 200 13. 80 2,760
1989 275 12.50 3,440
1990 180 13.50 2,430
1991 650 13.70 8, 880
1992 680 11. 20 7,600 n/ a
Los Angel es 1980 401 22.60 9, 063
1981 405 24.90 10, 092
1982 430 21.20 9, 116
1983 384 20.10 7,720
1984 404 20. 80 8,390
1985 395 23.70 9,335
1986 305 21.80 6, 645
1987 279 20. 40 5,681
1988 348 14. 00 4,886
1989 216 17. 40 3,758
1990 173 26.10 4,520
1991 203 29.90 6,070
1992 191 27.50 5, 250 n/ a
Mont er ey 1980 2,785 21. 25 59, 185
1981 2,560 22.54 57, 695
1982 2,650 28.73 76, 145
1983 2,945 27.90 82, 165
1984 3,245 29. 40 95, 400 80, 800 14, 600
1985 3,500 28.87 101, 058 84, 000 17, 058
1986 3,625 27.88 101, 050 93, 000 8, 050
1987 4, 065 26.94 109, 500 97, 500 12,000
1988 5, 105 24.95 127, 360 118, 200 9, 160
1989 5, 050 23.13 116, 800 102, 000 14, 800
1990 5,830 31. 46 183, 400 147, 000 36, 400
1991 6, 320 26.98 170, 500 147, 000 23,500
1992 6, 960 28.84 200, 700 180, 000 20, 700
Cont i nued
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Appendi x table 5--Strawberry acreage, yield, and production in California,
sel ected counties, 1980-92, continued
Har vest Pr oduc- Fresh Processed
County Year Ar ea Yield tion Mar ket Mar ket
Acres Tons/acre Tons Tons Tons
Or ange 1980 1,751 34.10 59, 727
1981 2,164 32.10 69, 486
1982 2, 396 30. 00 71, 880
1983 2,468 29. 80 73,522
1984 2,756 30. 00 82, 680
1985 2,790 30. 30 84, 537
1986 2,413 35. 30 85, 251
1987 2,498 28. 40 70, 993
1988 2,336 28.10 65, 735
1989 2,197 26. 80 58, 880
1990 1, 536 32.50 49, 920
1991 1, 820 32. 20 58, 695
1992 1,731 30. 30 52, 363 n/ a
San Ber nadi no 1980 92 19. 10 1, 760
1981 91 24.50 2,230
1982 115 25. 80 2,970
1983 165 23.50 3, 880
1984 180 30.50 5, 490
1985 255 30. 00 7,650
1986 235 31.20 7,330
1987 263 29.50 7,765
1988 339 22. 80 7,733
1989 214 22.30 4,777
1990 174 22.00 3, 828
1991 170 21. 20 3,597
1992 181 21. 00 3,801 n/ a
San Di ego 1980 915 22.00 20, 130 20, 130
1981 969 32.90 31, 880 31, 880
1982 1, 004 29. 00 29,116 29,116
1983 1, 220 24.70 30, 134 30, 134
1984 1, 086 24.50 26, 607 20, 707 5, 900
1985 1, 344 24. 80 33, 331 18, 332 14, 999
1986 1, 045 22.50 23,513 15, 284 8,229
1987 1,193 20. 59 24, 567 16, 378 8,189
1988 1,103 22.00 24, 266 14, 560 9, 706
1989 872 28. 68 25,010 19, 010 6, 000
1990 834 28.91 24,111 17, 956 6, 155
1991 943 28. 06 26, 460 19, 567 6, 893
1992 1,078 25.42 27, 403 19,178 8, 225
Cont i nhued
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Appendi x table 5--Strawberry acreage, yield, and production in California,
sel ected counties, 1980-92, conti nued
Har vest Pr oduc- Fresh Processed
County Year Ar ea Yield tion Mar ket Mar ket
Acres Tons/acre Tons Tons Tons

San Luis Obispo 1980 140 19. 10 2,678

1981 141 21.80 3, 067

1982 161 18. 00 2,898

1983 207 26. 00 5, 382

1984 212 24. 00 5, 088

1985 212 26. 00 5,512

1986 246 26. 50 6,519

1987 349 24. 00 8,376

1988 369 24. 00 8, 856

1989 426 22.00 9,372

1990 596 22.70 13,548

1991 518 18. 80 9,738

1992 805 17. 40 14, 031 n/ a
Sant a Barbara 1980 836 20. 10 16, 804 16, 804

1981 750 16. 80 12, 600 12, 600

1982 924 32.25 29, 800 29, 800

1983 996 30. 50 30, 378 30, 378

1984 1, 203 30. 48 36, 665 32,990 3,675

1985 1,616 30. 66 49, 542 42,905 6, 637

1986 1, 687 30. 04 50, 678 45, 144 5,534

1987 2,611 25.79 67, 345 61, 458 5, 887

1988 3,428 23. 27 79,772 60, 003 19, 769

1989 4,617 22.78 105, 159 84, 883 20, 276

1990 4,530 19. 64 88, 954 71, 423 17,531

1991 5,014 21. 47 107, 636 70, 031 37, 605

1992 5, 280 15. 26 80, 578 58, 666 21,912
Santa Clara 1980 290 19. 00 5,510

1981 250 15. 00 3,750

1982 240 19. 00 4,560

1983 330 18. 00 5, 940

1984 320 21.00 6, 720

1985 250 20. 00 5, 000

1986 235 21.00 4,935

1987 300 19. 00 5,700

1988 250 20. 00 5, 000

1989 210 17. 00 3,570

1990 205 17. 00 3,485

1991 200 18. 00 3, 600

1992 295 12.50 3,688 n/ a

Cont i hued
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Appendi x table 5--Strawberry acreage, yield, and production in California,
sel ected counties, 1980-92, continued

Har vest Pr oduc- Fresh Processed
County Year Ar ea Yield tion Mar ket Mar ket
Acres Tons/acre Tons Tons Tons

Santa Cruz 1980 1, 355 24. 20 32,798

1981 1, 378 25. 40 35, 022

1982 1,190 23. 40 27,812

1983 1, 758 20. 30 35, 747

1984 2,089 28. 20 59, 000

1985 1, 450 24. 00 34, 800

1986 2,056 24. 30 50, 043

1987 2,285 26. 50 60, 529

1988 2,210 27. 20 60, 200

1989 2,241 28. 80 64, 451

1990 2,771 20.70 57,276

1991 2,580 28. 90 74,639

1992 2,578 31. 60 81, 568 n/ a
Vent ur a 1980 2,419 25. 20 60, 983 60, 983

1981 2,535 23.70 60, 105 60, 105

1982 2,227 22.40 49, 820 49, 820

1983 2,300 28. 80 66, 345 66, 345

1984 2,760 20. 80 73,490 57, 345 16, 145

1985 3, 006 22.40 84, 897 67, 248 17, 649

1986 3,027 18. 70 81, 866 56, 628 25, 238

1987 3,468 18. 20 99, 936 62, 966 36, 970

1988 3,500 23. 40 107, 420 82, 000 25, 420

1989 3,938 19. 10 98, 565 75, 217 23, 348

1990 4,200 18.70 125, 231 78,474 46, 757

1991 4,435 18. 00 135, 717 79, 866 55, 851

1992 5, 550 14.50 120, 113 80, 434 39, 679

Source: County Agricultural Comm ssioners' Reports.
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Appendi x table 6--Strawberry cost of production budgets for selected states

Fresh market: California--Santa Barbara County (2 pages)
Florida--Plant City area (2 pages)
Loui si ana-- (2 pages)
Vi rginia--(4 pages)
Ohi o-- (2 pages)
Pennsyl vani a- - (4 pages)
Tennessee-- (5 pages)

Processed: Cal i fornia--Fresno County (1 page)

Oregon--Washi ngton County (2 pages)
Washi ngt on--western part of state (2 pages)

105



