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Executive Summary

U S. farns produced $1.5 billion worth of lettuce in 1993. Three types of

| ettuce dominate conmercial production: head or iceberg, 74 percent of the
val ue of output, leaf lettuce, 17 percent, and ronmmine, 9 percent. Lettuce is
produced and shi pped year round in the U S. with the source of supplies
changing with the seasons. U S. lettuce production and utilization has

| evel ed of f since 1987 after growing rapidly in the 1970s and early '80s.

Only a small share of U S. output is exported, mainly to Canada, and very
little lettuce is inported.

Al t hough lettuce is produced in many states, California and Arizona dom nate
U. S. production. California, which produces |ettuce year round, accounted for
76 percent of U S. production in 1993. The major lettuce area in California
is the Salinas Valley, where lettuce is harvested fromearly April through
early Novenmber. In winter, nost California production shifts southward to

I mperial County. Arizona is the leading |lettuce state during w nter
accounting for about 19 percent of U S. annual production in 1993.

About 2,200 U.S. farms grow |l ettuce, according to the 1987 Census of
Agriculture. Most lettuce farnms are | arge, and nmany grow other vegetables in
addition to lettuce. Mre than half of the farns producing lettuce in the top
six states (California, Arizona, Colorado, Florida, New Mexico, and New
Jersey) had nore than $100,000 in crop sales in 1987; about half of the farns
in California and nore than 60 percent in Arizona had crop sal es above

$500, 000. Lettuce farns are much smaller in the remaining top ten states.
About 30 percent of the farns in M chigan, 40-45 percent in New York and
Texas, and 50 percent in Washington sold | ess than $25,000 in crops in 1987.
Lettuce is a cool season crop that grows best when day tenperatures are

bet ween 70-75 degrees with nights at 45 degrees. Ildeal conditions--coo
tenperatures, low hunmdity, and adequate water for irrigation--are present in
different parts of California at different tines of the year and in Arizona in
the winter. The tinme from energence to harvest of lettuce ranges fromb55 to
70 days under normal day length and tenperature conditions. Fall-seeded

| ettuce, however, nmmy take upwards of 140 days to mature because of sl ower
growth during the cool nonths.

Al nost all lettuce acreage in the US. is irrigated. Major natural perils
during the summer are excessive rain, excessive heat, and hail; in winter the
mej or perils are freeze damage, excessive npoisture, and excessive w nd. Poor
weat her not only can directly damage a crop but can weaken the plants, nmaking
them nmore susceptible to damage from di seases and pests. The nmmjor di seases
of lettuce in the U S. are big vein, lettuce nosaic, downy m | dew, and

ti pburn. Lettuce can be attacked by several insects, including cabbage

| ooper, beet arnyworm tobacco budworm aphids, fleabeetles, sweetpotato
whitefly, and thrips. The whitefly has been a particularly serious problemin
the desert areas of California and Arizona in recent years.

Most lettuce is harvested by hand | abor. Mechanical harvesting is rare
because of the lack of uniformity in maturity within a field. Labor for



harvesting is usually supplied by a | abor contractor who charges on a piece
rates basis; thus harvesting costs vary directly with yield. Harvesting
typically accounts for nmore than half of production costs.

Hi storical ad-hoc disaster paynents for |ettuce provide an indication of high-
| oss areas and nmay indicate areas that would face relatively high risk under a
FCIC |l ettuce policy. Disaster assistance paynents for lettuce totalled nore
than $8.2 mllion during 1988-93, peaking at $2.5 mllion in 1988, and
exceeding $1 mllion in each of the years 1989, 1991, and 1993. Paynents for

| ettuce were spread over a geographically broad area. Paynents were nmade in
38 states in at |east one of the 6 years. Five states--M chigan, New Jersey,
New York, Ohio, and Texas--collected paynents in all years.

A crop insurance programfor lettuce is conplicated by lettuce's extended
growi ng season during which yields, risks, and market prices can vary greatly.
In some areas, lettuce growers schedule planting over several nonths in order
to ensure a prolonged harvest. An insurable event that causes severe | osses
to a crop may not result in indemity payments if output over the rest of the
growi ng season raises the season-average yield above the yield guarantee. In
Florida, for exanmple, it is not unconmmon for a freeze or excessive rain to
destroy nearly all of the lettuce that woul d have been harvested during part
of the season while reducing the season-average yield by only 10-20 percent.

Lettuce prices are volatile, and |Iow prices nay be |lettuce growers' greatest
peril. A steady demand for |lettuce conbined with Iettuce's perishability
means that small| changes in production result in large changes in prices. A
revenue i nsurance schenme, covering |ow yields, low prices or a conbination of
both, would likely provide |ettuce growers with much stronger risk protection
and could at the same tine avoid indemity paynents to growers who, despite

| ow yields, had a good return because of high market prices.



I nt roduction

Lettuce, along with celery, escarole, and a variety of m scellaneous green
veget abl es such as chicory and parsley, are called the salad crops. There are
four major types of lettuce: (1) crisphead, (2) butterhead, (3) cos or

romai ne, and (4) leaf or bunching. There is mnor production of a fifth type
called stem |l ettuce.

Most of the commercial |ettuce produced in the United States is the crisphead
type. Crisphead lettuce is characterized by firmheads and the brittle
texture of its leaves. Because of its firm heads, crisphead |ettuce sustains
| ess damage fromthe rigors of harvest, |ong-distance shipnment, and fina

mar keting than the other types. The lettuce referred to in comrercial trade
as "iceberg" or "head lettuce" is crisphead |ettuce.

The butterhead type, smaller and nore delicate than crisphead, is
characterized by soft pliable | eaves, which barely overlap to forma head.
Butterhead | ettuce nust be handled with greater care than crisphead to prevent
tearing and crushing of the | eaves. "Boston" and "Bi bb" are butterhead

| ettuces.

The cos or ronmmine-type is characterized by the upright gromh of the plant,
the long | oaf-shaped head, and the long and relatively narrow spatul ate

| eaves. The npbst comon cos varieties are self-closing--the | eaves cur

inward at the tips, fornmi ng conpact heads, and the inner |eaves becone

bl anched. Loose-closing cos |ettuce does not form cl osed heads and the | eaves
appear coarse, but they are tender and sweeter than other varieties.

Loosel eaf or bunching lettuce forns clusters of |eaves rather than heads.
Loosel eaf lettuce also requires delicate handling to prevent nechani cal damage
and | eaf deterioration during |ong-distance transportation. The ngjor |oose

| eaf varieties are Bl ack-seeded Sinpson, Prize Head, G and Rapids, and Sal ad
Bow .

The edible part of stemlettuce is the enlarged seedstal k, which may be peel ed
and eaten raw or cooked. "Celtuce" is the only stemlettuce cultivar grown in
the United States.

The farmvalue of U S. lettuce production was $1.5 billion in 1993, $1.1
billion of which was head | ettuce (USDA). Rommi ne production was val ued at
$135 million and | eaf lettuce was valued at $250 million

California ships lettuce year round and is the |largest supplier (Figure 1).
The farmvalue of California's production in 1993 was $1.1 billion, with head
| ettuce accounting for 73 percent of this anount.

Arizona is the second | argest producer, wi th supplies avail able October-April
The farm val ue of Arizona's lettuce was $260 million, 74 percent of which was
head | ettuce varieties. Florida is third in production inportance, selling
$26 million in 1993.



Overall lettuce supplies are fairly constant throughout the year. There is
usually a slight peak in romai ne production from April to August, while
suppl i es beconme sonewhat | ess avail abl e between January and March

This report exam nes considerations that pertain to the feasibility of

devel opi ng a successful |ettuce insurance policy. It first exam nes the
supply, demand, and price situation for lettuce, and then discusses industry
characteristics. Cultivation and managenent practices are addressed, as are
natural perils, |loss prevention nethods, harvesting, and marketing. This is
foll owed by a section containing state-specific anal yses of factors pertaining
to the offering of crop insurance for lettuce. The final sections exani ne

hi storical disaster paynents for |ettuce and insurance inplenentation issues.

The Lettuce Market

Supply

Al t hough head | ettuce production increased substantially during the 1970's and
early 1980's, it has been relatively flat since 1987. Total |ettuce
production has risen slightly, however, because of an increase in romine and
| eaf | ettuce output, which nearly doubl ed between 1988 and 1993. Mbst |ettuce
is produced for the U S. domestic market.

U S. head lettuce production increased from4.8 billion pounds in 1970 to 6.8
billion in 1987 (Table 1). Annual production exceeded 7 billion pounds

bet ween 1988-92, dropped slightly to 6.8 billion in 1993, and is projected to
reach 7 billion pounds in 1994. About 7 percent of U S. production is
exported, nostly to Canada. The United States inports a small amunt of

| ettuce from Mexi co and Canada, but inports account for a mnuscul e share of
total supplies.

Romai ne and | eaf |ettuce output rose sharply from 780 million pounds in 1985
to 1,498 million in 1993 (Table 2). Mst of the growth occurred in California
and Arizona. About 15 percent of rommine and | eaf |ettuce production was
exported in 1993. As with head lettuce, romaine and |eaf lettuce inports
account for a very small share of domestic supplies.

California is by far the major head | ettuce-producing state (Table 3). In
total, the National Agricultural Statistics Service (NASS) collects data for
11 head | ettuce-producing states. Four states are reported by NASS as
produci ng | eaf and romaine |ettuce.

All lettuce is sold for fresh use. Mst is sold as whol e heads, but a
portion, perhaps as nmuch as 15 percent in 1992, is marketed as fresh
processed- - chopped or shredded and packaged, ready for use in salads and
sandwi ches. Fresh processed lettuce is sold nostly to foodservice chains and
whol esal ers. Increasingly, processors are preparing pre-cut salad mxes in
retail -size packages. The fresh processing use is the fastest grow ng segnent
of the lettuce market.



Table 1-U.S. fresh head lettuce: Supply, utilization, and price, 1970-94

Supply utilization
————————————————————————————————————————————————————————————————— Season
average
price 4/
Year Produc- Per
tion Imports Total Exports Total capita Current
Constant
1/ 2/ 2/ 3/ use dollars
1987
1/
dollars
———————————————————— Million pounds ---—--—--—————————————— Pounds ————-%$/cwt---
1970 4,836.5 2.3 4,838.8 250.5 4,588.3 22.4 4.75
13.53
1971 4,936.7 4.5 4,941.2 292.8 4,648.4 22.4 6.31
17.05
1972 5,047.0 1.2 5,048.2 338.3 4,710.0 22.4 5.73
14.73
1973 5,243.5 1.9 5,245.4 345.5 4,899.9 23.1 7.40
17.92
1974 5,323.1 3.3 5,326.4 300.6 5,025.8 23.5 6.93
15.43
1975 5,410.8 2.2 5,413.0 329.6 5,083.4 23.5 6.71
13.64
1976 5,640.0 3.0 5,643.0 360.8 5,282.2 24.2 8.26
15.79
1977 6,043.2 3.8 6,047.0 359.5 5,687.5 25.8 6.94
12.42
1978 6,052.8 5.7 6,058.5 459.9 5,579.9 25.1 9.90
16.42
1979 6,143.9 13.0 6,156.9 480.6 5,648.5 25.1 9.23
14.07
1980 6,336.3 15.1 6,351.4 488.5 5,836.9 25.6 8.89
12.40
1981 6,268.2 11.4 6,279.6 523.9 5,728.6 24.9 10.90
13.81
1982 6,294.9 14.6 6,309.5 499.3 5,789.9 24.9 12.00
14.32
1983 5,775.5 21.4 5,796.9 519.2 5,258.6 22.4 12.30
14.11
1984 6,397.6 32.6 6,430.2 5241 5,894.7 24.9 11.00
12.09
1985 6,133.4 37.8 6,171.2 507.4 5,644.9 23.7 10.90
11.55
1986 5,829.0 20.4 5,849.4 553.6 5,278.8 21.9 11.90



1987 6,787.7 18.3 6,806.0 542.5 6,242.2 25.7 14.80
14.80

1988 7,050.5 37.4 7,087.9 431.3 6,625.4 27.0 14.80
14.24

1989 7,523.1 59.1 7,582.2 463.6 7,118.6 28.8 12.60
11.61

1990 7,320.1 17.2 7,337.3 396.9 6,940.4 27.8 11.50
10.16

1991 7,077.8 21.1 7,098.9 496.7 6,602.2 26.1 11.40
9.68

1992 7,081.0 21.2 7,102.2 476.8 6,625.4 25.9 12.50
10.34

1993P 6,781.4 21.0 6,802.4 465.0 6,337.4 24.5 16.00
12.87

1994F 6,980.0 21.0 7,000.9 480.0 6,520.9 25.0 N/7A
N/ZA

P = preliminary. F= forecast.

1/ Source: USDA, National Agricultural Statistics Service. Production data were adjusted by
ERS

for 1970-81 to account for States not included in NASS estimates. Farm weight. 2/ Source:
U.s.

Dept. of Commerce, Bureau of the Census. Prior to 1989, trade includes leaf lettuce. From
1978-89,

exports were adjusted using Canadian import data. 3/ Includes shipments to U.S. territories
from

1978-88. 4/ Constant dollar prices were calculated using the GDP implicit price deflator,
1987=100.



Table 2--U.S. romaine and leaf lettuce: Supply and utilization, 1985-94

Supply utilization
Year Produc-
tion Imports Total Exports Total Per capita
1/ 2/ 2/ use

———————————————— Million pounds -----—-——-———————- Pounds
1985 778.7 -— 778.7 - 778.7 3.3
1986 571.2 -— 571.2 - 571.2 2.4
1987 613.0 -— 613.0 - 613.0 2.5
1988 784 .2 -— 784 .2 - 784.2 3.2
1989 915.8 23.5 939.3 57.9 881.4 3.6
1990 1,061.6 12.1 1,073.7 130.6 943.1 3.8
1991 1,157.5 8.3 1,165.8 152.7 1,013.1 4.0
1992 1,388.7 5.9 1,394.6 195.0 1,199.6 4.7
1993P 1,497.6 7.0 1,504.6 225.0 1,279.6 5.0
1994F 1,550.0 7.5 1,557.5 235.0 1,322.5 5.1

-- = Not available. P = preliminary. F = ERS forecast.

1/ Source: USDA, NASS (1992-93); ERS (85-91), based on State-supplied data and AMS shipments.
Farm weight.

2/ Source: U.S. Dept. of Commerce, Bureau of the Census.



Tabl e 3--Lettuce Acreage and Production, 1991-93

State Area Harvested Pr oducti on
1991 1992 1993 1991 1992 1993

Acr es 1, 000 cwt

Head | ettuce:

Ari zona 49, 000 49, 300 49, 400 15, 440 13,728 13, 396
California 152, 000 147, 000 141, 000 50, 920 52,920 50, 760
Col or ado 4,700 3,400 3, 600 1,034 1,020 1,044
Fl ori da 5,700 6, 300 5,900 1,197 1,134 1,003
Hawai i 240 240 200 30 24 18
M chi gan 800 280 300 200 84 75
New Jer sey 2,500 2,100 1, 900 363 368 418
New Mexi co 2,100 2,800 2,200 620 854 528
New Yor k 2,600 1, 900 1,100 494 304 253
Texas 1, 200 500 500 168 88 88
Washi ngt on 1, 300 1, 300 1,100 312 286 231
u. S. 222,140 215,120 207, 200 70,778 70, 810 67,814

Leaf |ettuce:

Ari zona N A 5, 300 4,500 N A 1,113 990
California N A 32,000 35, 000 N A 6, 880 7,175
Fl ori da N A 600 500 N A 81 70
Chi o N A 520 550 N A 161 135
u. S. N A 38, 420 40, 550 N A 8, 235 8, 370
Romai ne:
Ari zona N A 2,900 3, 300 N A 725 957
California N A 15, 500 20, 500 N A 4,650 5, 330
Fl ori da N A 1, 200 1, 300 N A 180 182
Chi o N A 380 390 N A 97 137
U S N A 19, 980 25, 490 N A 5, 652 6, 606

Source: USDA, National Agricultural Statistics Service.

Addi tional data are reported in Appendix table 11.
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The quantity of lettuce available for sale can vary substantially from day-to-
day or week-to-week depending on the ampunt reaching maturity. Once lettuce
has reached nmarketable size it must be harvested within a very few days or be
abandoned. The tinme between when a head of lettuce can first be harvested and
when it beconmes too mature to sell is about 5 to 7 days, depending on
tenperatures during the growi ng period.

Growers schedul e plantings so as to have a uniformquantity of |ettuce
reachi ng mar ket abl e size each week. Unexpected weather, however, especially
unusual |y high or |ow average tenperatures, can speedup or slowdown the rate
at which lettuce grows and thereby disrupt growers' plans for a uniform
supply. Lettuce matures slowy if tenperatures are cool during the grow ng

period, and this can lead to a tenporary short-fall in planned supply. At
ot her tinmes, when tenperatures during the growi ng period are warner than
usual , lettuce can mature ahead of schedule resulting in actual availability

exceedi ng pl anned supply.
Demand

Cri sphead (or iceberg) is the npst consumed lettuce in the U.S., although
recently leaf lettuce has been gaining in sales. |In 1992, per capita head

| ettuce consunption was nore than five tinmes that of |eaf and romaine |ettuce.
The butterhead and stemlettuce market is very small conmpared to the others.

Total lettuce use per person has been relatively flat since 1987. U. S
consuners used about 30 pounds (all types) per person in 1993, up just
slightly from 28 pounds in 1987 (Tables 1 and 2).

Lettuce is a basic ingredient in a wide variety of salads that can include

ot her vegetables, fruits, seafood, and neats. Use of lettuce in sandw ches is
wi despread, especially in the fastfood industry. Lettuce does not have nmany
acceptabl e substitutes and is considered by many consuners to be a vita
acconpani nent to many neal s.

Because many users view lettuce as a vital acconpaninment to their neals and
are reluctant to use substitutes, they are slowto alter the quantity denanded
when prices change. As a result, a given change in price is associated with a
| ess-than-proportional change in the quantity of |ettuce demanded.

Conversely, a l|larger-than-proportional change in price is associated with a

gi ven change in the quantity supplied. This characteristic is referred to as
an inelastic demand. Statistical studies (both farmgate and retail) of the
demand rel ati onship between l[ettuce prices and quantities show the quantity
demanded rising (falling) 0.14 to 0.22 percent for each one-percent decline
(increase) in price (George and King, Huang, Wbhl genant).

Prices
Hi ghly variable prices are the direct consequence of the fundanenta
characteristics of lettuce demand and supply: 1) the inelastic demand and 2)

substanti al week-to-week variability in supply. Tables 4 and 5 show nonthly
variability in grower prices for various years. Wekly prices

11



Tabl e 4--1ceberg lettuce: U S. f.o.b prices, nonthly
average 1989-93

Mont h 1989 1990 1991 1992 1993
$/carton?

January 9.71 4. 36 5. 86 3.95 5.58
February 6. 26 3.32 3.60 3.50 9.10
Mar ch 7.40 3.82 5. 46 5.72 8. 24
April 4.49 4.24 5.31 4. 29 18. 42
May 3.94 3.83 12. 70 4.97 5.69
June 6. 96 4. 47 6.94 5.31 5.42
July 8.14 6. 25 4.18 6. 36 9.10
August 5.59 5.95 4.38 8.73 6.53
Sept enber 6. 37 9. 26 4.82 8.61 7.18
Cct ober 6. 66 8.98 6.61 5.77 5.23
Novenmber 5.13 6. 66 9. 90 4.97 4.45
Decenber 3.33 5.02 5.06 6.91 4.37

Season 6. 16 5.51 6. 23 5.76 7.44

1Carton of 24 heads.

Source: USDA, Agricultural Marketing Service

Tabl e 5--Romaine lettuce: U S. f.o.b prices, nonthly
average 1989-93

Mont h 1989 1990 1991 1992 1993
$/carton?

January 6. 50 4,98 8.55 4.52 9.71
February 7.23 4,32 5. 89 4,12 13. 38
Mar ch 4,30 4,92 4,82 5.94 6. 90
April 4,22 5. 45 7. 24 8. 66 9.79
May 6.19 3.72 6. 38 7.35 6. 31
June 5.75 3.55 4.14 5.59 6.19
July 5.15 4.48 4.59 5. 34 5.76
August 5. 64 6. 06 4,99 6.79 6. 62
Sept enber 6. 94 7.32 5. 43 8. 43 6.78
Oct ober 12. 63 11.55 4.79 6. 74 8. 32
Novenber 10. 90 7.99 6.48 5.70 7.48
Decenber 6. 25 5.25 6. 30 12. 39 5.00

Season 6. 81 5. 80 5. 80 6.79 7.69

1Carton of 24 heads.
Source: USDA, Agricultural Marketing Service
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vary even nore than nonthly averages as illustrated by prices in California
during the spring of 1993, which fell from $25 a carton during the third week
of April to $5 two weeks later (Agricultural Marketing Service, unpublished
price data).

Bet ween 1981 and 1992 the prices received by growers for |ettuce averaged

| owest during February and hi ghest during Novenber (Figure 3). Although the
average of nonthly prices noved upward from February to Novenber and dropped
sharply from January to February, |lettuce prices can peak at al nbst any tine
during the year. The wi de band enconpassi ng one standard devi ation on either
si de of the nean suggests that the seasonal price index is a weak indicator of
trend for |lettuce prices.

Demand di sruptions in the short-run can exacerbate price variability. Snowy
weat her at sonme mjor eastern terminal nmarkets during the winter of 1994

di srupted consuner shopping patterns and resulted in a decline in the denmand
for lettuce. Gowers in California reportedly sustained considerable econom c
| osses as a result of weakened demand and | ow prices.

I ndustry Characteristics

Those characteristics of the lettuce industry which hold particul ar
significance with respect to determning the potential demand for crop

i nsurance are: 1) a noderate degree of diversification between |ettuce and
other farmenterprises, especially other vegetables, 2) limted incone
diversification between farm and off-farm enpl oynent, 3) spreading of risk on
the part of sone |arger producers, achieved through harvesting and marketing
over an extended season, and 4) wi despread use of irrigation as a protection
agai nst drought. The primary source of available information on farns
producing lettuce is the 1987 Census of Agriculture.?

Lettuce Farns

The U. S. Census of Agriculture reported 2,200 farnms with sales of lettuce in
1987 (Appendix table 1). California had 31 percent of the farns and 67
percent of the U S. lettuce acreage in 1987. Arizona had just five percent of
the farms but 21 percent of the acreage. New Jersey and New York each had
about eight percent of farns and one percent of acreage.

Most farms growing lettuce in 1987 were | arge operations: over 46 percent

(about 1,020) had total crop sales of $100,000 or nore (Appendix table 2). In
California, alnmost half the farns with |l ettuce reported crop sales of $500, 000
or nore, while 30 percent had sales of |ess than $100,000. 1In Arizona, 67 of

the 107 farnms with lettuce reported total crop sales of $500,000 or nore,
while only 8 had sales of |ess than $100, 000.

Results for the 1992 Census of Agriculture will become available in
Sept enber, 1994,
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The npst common type of ownership of farnms growing | ettuce was individual or
fam |y ownership (Appendix table 3). Partnerships or corporate arrangenents
(either famly-held or other) were nmore common anong | arger farnms, however.
Seventy-five percent of the farnms with sales of $500,000 or nore reported
partnership or corporate-type ownership

Ei ghty-five percent of the operators on all farms growi ng |lettuce reported
that farm ng was their main occupation in 1987 (Appendix table 4). However,
of operators of small farns, those with | ess than $25,000 in sal es, about 67
percent indicated that farm ng was their nmmin occupation. About a third of
all farns reported an operator working off the farmat l|east 1 day during the
year.

I ncone Diversification on Lettuce Farns

Di versification enhances the ability of |ettuce producers to nmanage risk. The
nore diversified producers are between l[ettuce and other enterprises, the
greater their ability to recover froma loss of lettuce income with returns
fromother crops. Lettuce growers in the major producing areas al so spread
their risks by marketing over an extended season. This provides the
opportunity to recoup |losses froma part of the crop with returns fromthe
remai nder of the crop

Mar ket sales for lettuce growers are diversified between | ettuce and ot her
crops, especially other vegetable crops. O the $1,829 mllion in crop sales
reported by farnms growing lettuce in the 1987 Census of Agriculture, $1,483
mllion (81 percent) were from vegetable crops including |ettuce (Table 6).
The Census does not report separately the sales of |lettuce. The Nationa
Agricultural Statistics Service of USDA estinmated the value of 1987 lettuce
production at $1,003 million, 55 percent of the total crop sales of farms
growing lettuce reported in the Census.

A nore recent survey that included |ettuce growers gives an indication of crop
diversity on farnms producing lettuce. Lettuce and vegetable growers in 10
states took part in USDA's 1992 Vegetable Chenmical Use Survey. In California,
all of the surveyed farns with lettuce al so grew other vegetables, and lettuce
accounted for 55 percent of their total vegetable acreage (Table 7).

The variety of crops grown by farnms producing |lettuce may indicate |ettuce
growers' famliarity with crop insurance. According to the Vegetable Cheni cal
Use Survey, 21 percent of California farms growing |lettuce also grew fresh
tomatoes, a currently insurable vegetable crop (Table 8). FCIC data show a
participation rate of just one percent for fresh tomatoes in California,
however, and 22 percent for processed tonatoes (Table 9).

The practice by larger lettuce producers, especially in Arizona, California
and Florida, of scheduling planting and harvesting over a period of weeks or
nmont hs effectively serves as a risk nanagenent techni que. |nsurable events,
such as flooding, freeze, excess rain, and high wi nds, usually destroy only
that part of the crop in the field at the point in tinme when the event occurs.

14



Tabl e 6--Market value of sales on farns producing |ettuce, 1987

State Al | Al | Veget abl es
products Crops & el ons Lettuce?
S R T 11 B P R

Ari zona 269 268 210 159
California 1,191 1,179 960 747
Col or ado 13 13 10 14
Fl orida 124 124 105 37
Hawai i 7 7 7 2
M chi gan 14 13 12 4
New Jer sey 34 34 32 5
New Mexi co 25 25 19 9
New Yor k 34 33 30 10
Ghi o 23 23 22 6
Or egon 4 4 4 NR
Texas 43 41 38 6
WAashi ngt on 9 9 8 4
ot her 39 38 26 NR
us 1, 829 1,811 1,483 1, 003

NR = not reported.

Source: U.S. Dept. of Commerce, Census of Agriculture; lettuce
sal es from Vegetabl es, USDA, National Agricultural Statistics
Service. The category "other" is conputed as the U. S. tota

m nus |isted states.

Note: For Col orado, the value of lettuce sal es exceeds the val ue
of production fromall products. This is due to the use of two
different (and at tines, conflicting) data sources in constructing
t he table.
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Table 7--Enterprise diversification on farms growi ng |l ettuce, 1992

State Far ms Farms grow ng Lettuce acreage as
sanpl ed ot her vegetabl es share of vegetable
acreage
Nunber Per cent Per cent
Ari zona 35 94 87
California 156 100 55
Fl ori da 12 75 51
M chi gan 16 88 15
New Jer sey 28 93 19
New Yor k 35 97 42
Texas 11 100 12
Source: USDA, Vegetable Chenical Use Survey. 1992.
Tabl e 8--1nsurable crops on farns producing | ettuce, 1992
State Far ms - - - - - - Farnms growing - - - - - -
sanpl ed Onions - Sweet Corn - - Tommt oes -
Fresh Processed Fresh Processed
Nunber - - - - - - Percent - - - - - -
Ari zona 35 20 0 0 0 0
California 156 17 20 12 21 10
Fl ori da 12 0 50 42 25 0
M chi gan 16 38 44 31 38 0
New Jer sey 28 0 39 43 61 0
New Yor k 35 37 54 40 69 0
Texas 11 55 36 55 64 0
Sour ce USDA, Vegetabl e Chenical Use Survey. 1992.
Tabl e 9--Crop insurance participation rates, 1992
State Oni ons - Sweet Corn - - Tomat oes -
Fresh Processed Fresh Processed
- - Percent of insurable acres - -
California -- -- -- 1 22
Fl ori da -- 39 -- 15 --
M chi gan 9 - - - - - - 51
New Jer sey - - - - - - - - 8
New Yor k 19 -- 3 -- 10
Source: USDA, FCIC. Special participation analyses.

No data indicates insurance not offered or none sol d.
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Losses, consequently, may represent only a small part of the grower's expected
sales for the year.

Ext ended drought is a mnimal risk in nbst areas because alnpst all lettuce is
grown on irrigated |and. The Census of Agriculture indicated all the acreage
in Arizona, California, Colorado, and New Mexico was irrigated in 1987 and
virtually all of the acreage in nost of the other States (Appendix table 1).

Cultivation and Managenent Practices

Recommended cul tivation and managenent practices provide the background

i nformati on on the growi ng conditions and production techni ques necessary to
mai ntain high lettuce yields. Care requirenents also provide an indicator of
the potential for noral hazard as a problemin offering insurance.

The ideal conditions for head | ettuce--cool tenperatures, |low hunidity, and
adequate noisture fromirrigation--are present in different parts of
California at different tines during the year, and Arizona offers these
conditions during the winter. Although lettuce is grown in other states, few
| ocations have as ideal conditions as Arizona and California.

Climte

Lettuce is a cool season crop that grows best when there are wi de differences
bet ween day and ni ght tenperatures. The nost favorable day tenperature for
growt h and head formation is about 70-75°F with nights at 45°F. Tenperature
requirenents are nore critical for crisphead than for other types. Leaf width
increases with day length and light intensities and | eaf |length increases with
short days and low light conditions. At tenperatures above 80°F, heads
devel op poorly and the plants form seed stal ks. Cool nights are essential for
quality lettuce as high tenperatures tend to produce bitterness.

Small, immature lettuce plants tolerate mld freezing, but as they approach
maturity, freezing danages the | eaves and reduces shipping quality. Lettuce
plantings in areas with high tenperature and humidity are nmore likely to
suffer | osses than those grown in cool, arid conditions.

Soi l s

The ideal soil for lettuce is fertile, well-drained, and sandy clay loamwith
a neutral pH  However, lettuce is grown successfully on a wi de range of soils
ranging fromsand to clay and peat. Salinity in lettuce soils should be

avoi ded as nmuch as possible. It is especially harnful to germnating seed and
seedl i ngs.

Lettuce needs adequate soil noisture, especially at the time of heading. Low

soil mpisture and high tenperature nay cause a disorder called tipburn in
which the tips of the inner |eaves decay.

17



Excessive soil noisture also can be detrimental to |lettuce. Excessive
irrigation or rain just before or during the harvest season, especially if
tenperatures are high, may result in |oose, puffy heads. Excessive npisture
when heads are approaching narket maturity or are overmature al so nmay cause
bursting of the heads.

In western regions of the U S., where lettuce is raised alnost entirely

wi thout rainfall, irrigation enables the grower to accurately control soi

noi sture. In the eastern and southern regions, growers can use suppl enenta
irrigation to exercise sonme control over drought, but they can not avoid
excessive nmoisture due to extrene rainfall. One estinmate places the rainfal
requi renent for growing a crop of lettuce in the East and South during the
spring at 5-8 inches or the equivalent in irrigation water (Thonpson). The
anount required depends on such factors as tenperature, character of the soil
anount of cloudy weather, and preval ence of wi nds.

Cul tural Practices

In the Western and Southwestern states lettuce is planted in 40-inch beds, two
rows per bed, with 14 inches between rows. Leaf lettuce may be spaced nore
closely. Lettuce is seed-planted at a higher rate than the desired fina

pl ant popul ation. The plants are thinned 2-4 weeks after planting to 10-14

i nches between plants. A desired final plant population for head lettuce is
about 29, 000 per acre.

In other lettuce production areas of the United States, single rows on raised
beds or on flat surfaces are used. Distance between single rows range from 12
to 20 inches with a preference for spacings of 18 to 20 inches. Spacings of
18 inches between rows and 12 inches between plants within the row give a
potential plant popul ation of 29,040 plants per acre.

Lettuce may be either direct seeded or transplanted. Wen direct seeded,
pel l eted seeds are nechanically planted and the field irrigated to obtain

uni form energence. Precision planting reduces the cost of |abor required for
t hi nni ng.

Planting Dates. Planting dates are usually used as reference tinme points in
speci fying i nsurance sign-up dates and policy closing dates. G owers may

pl ant | ettuce over a period of nmonths in order to have crop maturing for an
ext ended nmarketing period (Table 10).

Transpl anting nay be used to decrease the length of tine plants are grown in
the open field and reduce the risk of exposure to frost or freezing or to high
tenperature during periods of head devel opment. Direct seeding is nost

typical in the southern California desert area (Inperial and Riverside
counties), but both direct seeding and transplanting are conmon in
California's Salinas Valley.

The tinme from energence to harvest ranges from55 to 70 days under normal day

l ength and tenperature conditions. But, fall-seeded |ettuce nay take upwards
of 140 days to mature due to slower growth during the cool nonths (Nonnecke).
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Tabl e 10--Usual planting and harvest dates for lettuce

State Pl anti ng - - - - - Usual harvest date - - - - -
dat e Begi n Most active End
Ari zona ; Aug. 15-Feb. 15 Nov. 1 Dec. 1-May 1 Jul. 1
California ; See Table 13 in California state anal ysis section.
Col or ado ; Mar. 20-Jul. 10 Jun. 10 Jun. 15-Sep. 15 Cet. 1
Fl ori da ; Aug. 25-Apr. 1 Cct. 20 Nov. 15-May 1 Jun. 1
M chi gan ; Apr. 1-Jul. 15 Jun. 25 Jul. 1-Sep. 20 Cct. 10
New Jer sey ; Apr. 1-Aug. 10 May 15 May 20- Nov. 15 Nov. 30
New Mexi co ; Jan. 15-Feb. 1 Apr. 25 May 1-Mar. 31 Jun. 5
New Yor k ; Mar. 25-Jul. 15 Jun. 1 Jun. 20-Sep. 20 Cct. 25
Chi o ; Apr. 1-Jul. 31 May 20 Jun. 1-Cct. 1 Nov. 1
Texas ; Aug. 15- Nov. 30 Cct. 1 Cct. 15-Feb. 28 Mar. 31
Washi ngt on ; Mar. 24-Aug. 15 Jun. 25 Sep. 10-Nov. 1 Nov. 15

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
refl ect personal conmunication with extension specialists.
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Growi ng periods tend to be slightly shorter for |eaf |ettuce than head
| ettuce.

Thinning. G owers plant seeds closer than the desired spacing for mature

l ettuce to conpensate for anticipated | osses (due to insects, diseases, birds,
and ot her hazards). Thinning is done 2 to 4 weeks followi ng planting to
renmove the excess plants. Traditionally, thinning of |ettuce has absorbed

| arge anounts of [ abor.

Fertilization. Lettuce requires nmoderately |arge amunts of nitrogen and
phosphorous and fertilization depends on the nutrients available in the soil
In California, growers apply 200-250 pounds of nitrogen per acre for the
season, usually one third at preplant and two-thirds during active growh.
Phosphorus is applied prior to planting at 60-200 pounds per acre dependi ng
upon the soil type.

Weed control. Woeds are a serious problemin |ettuce culture because young

| ettuce plants are poor conpetitors and will not survive under weed pressure.
Al so, several commpn weeds are alternate hosts of insect and di sease pests of
| ettuce. Both herbicides and hand hoeing are used to control weeds.

Irrigation. Alnpst all lettuce in the United States is grown with irrigation
In California, sprinkler irrigation is common for germ nation and seedling
enmergence, but furrowirrigation is practiced through the remai nder of the
season. The frequency of irrigation after thinning depends on the character
of the soil and climatic factors. |In parts of the Monterey area, where the
climate is cool and the rate of evaporation is noderate to | ow, |ettuce nay go
as long as 30 days without irrigation (Vei hmeyer and Hol | and).

Crop Rotation. Crop rotation is used to help prevent buildup of serious soil-
borne pests or diseases unique to |ettuce or to control weeds and nemat odes.
Rotation with crops such as tomatoes, alfalfa, sweet corn, spinach, and beets
or carrots, which do not share soil pathogen organisnms with |ettuce, help

di srupt the buildup of lettuce diseases and insects. During the early days of
lettuce growing in the Inperial Valley, a lettuce-alfalfa rotati on was common
but now occurs |ess frequently than in the past. Today, barley, wheat, or
cant al oupes often are grown after early lettuce in that area, and grain
sorghum after late lettuce (Mayberry). Inperial Valley growers sonetines
plant lettuce in the sane fields for several years.

Harvesting and Packi ng

Harvesting is an inportant issue for crop insurance purposes because
harvesting costs vary with yield and because they generate over half the tota
production cost. G owers occasionally abandon a portion of their crop because
mar ket prices drop bel ow vari abl e harvesting and marketing costs (expenses for
cutting, packing, hauling, and selling). Econom c abandonnment creates the
situation where an insurance indemity would result in a higher net return
than harvesting and nmarketing. This situation nay create noral hazard,
particularly if prices are | ow near harvesttine.
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Lettuce is harvested by hand | abor with the occasional assistance of

mechani cal aids. Although nmechani cal harvesting may be possible for uniformy
mat ured crops, conmercial mechanical harvesting is rare because there is no
practical way to assess maturity and to renove |lettuce heads fl aw essly.

Labor is the major part of harvest costs regardl ess of nethod of harvest
(Zahara et al.). Labor for harvesting is usually supplied by a |abor
contractor who charges on a piece rate basis; thus, harvesting costs vary with
yi el d.

Per acre yield depends to sone extent on the market price for lettuce, being
hi gher when prices are high and being | ower when prices are low. \Wen prices
are higher, a grower will nake a second or even third cutting at 7-10 day
intervals, giving snmall heads tine to develop to marketable size. In
addition, if prices are sufficiently high the market will accept snmaller heads
(such as those requiring 30 heads to fill a carton) that would have been
abandoned at | ower prices.

Lettuce for the fresh market is field packed in cartons, hauled to vacuum

cool ers, and shipped to market in refrigerated trucks. Field packing of
"naked" heads in cartons is the nost common. However, sone conpani es bul k
harvest a portion of their lettuce for fresh processing. |In bulk harvesting,
the cut lettuce is loaded into bulk bins which are then brought to a packing
pl ant. Heads are cored and cut into various forns for sale to foodservice and
retail establishments. The variable harvesting costs are substantially |ower
for bul k harvesting than for harvesting and placing the heads in cartons.

There are two basic field pack systens: ground pack and filmwap. The ground
pack systemis presently the standard harvest nethod in California, although
about a quarter of the lettuce reportedly is filmwapped. For ground-pack

| ettuce, a teamof two cutters and one packer cuts and hand-pl aces 24 heads in
each box (18 for shipnment to Canada). Placing the lettuce in a cardboard box
ends the field operation. Cardboard cartons are |lifted onto a lettuce field
truck which takes themdirectly to the vacuum cool er

For the filmwap system packing is usually done on a portable field packing
station where the heads are wrapped in plastic filmand heat treated to sea
the wrappi ng before being placed in the cartons. Once the lettuce is packed
it is hauled to a vacuum cool er.

Bef ore shi ppi ng, ground pack and fil mw apped | ettuce are both vacuum cool ed
to 34°F to renove field heat and stored for truck transit to term nal narkets.
A smal|l amount of lettuce is also shipped by rail. The key to successfu
delivery of fresh lettuce thousands of mles away rests upon rapid renmoval of
field heat and shipping in refrigerated trucks or rail cars. Also, film

wr appi ng reduces water loss in transit which prevents deterioration during
transit due to drying out (Nonnecke). Practically, the quality of lettuce
deteriorates beyond marketability when stored beyond two weeks. Field grown
| eaf lettuce and butterhead | ettuce can be cooled in the sane way as head
lettuce. Storage life of leaf lettuce is about one week if the product is
hel d at or near 32°F (Nonnecke).

Mar ket i ng
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Mar keti ng consi derations are inportant for insurance because the |ack of a
profitable market raises the potential for noral hazard. Although uncertainty
as to availability of buyers does not appear to be a ngjor issue for lettuce,

| ow prices at tinmes may cause growers to abandon portions of their crop

Most lettuce is grown for the fresh market (including fresh processed).

Al t hough official USDA statistics do not report fresh and fresh processed
separately, shipnent statistics indicate that about 15 percent of the U.S.
| ettuce crop was fresh processed in 1993 (USDA/ AMS shi pnents).

Crisphead lettuce can be sold for either fresh or fresh processed. This

provi des handl ers having facilities for fresh processing sales with sone
flexibility for deciding between the fresh and processi ng narkets near harvest
time. The anount of flexibility is limted, however, because processors
usually contract with packers for a certain quantity and | ettuce diverted from
fresh use may exceed the contracted anount.

Producers in sone cases pack their own fresh market | ettuce and deliver it to
a shipper who acts as the sales agent. |In other cases, the grower contracts
wi th a packer-shipper for packing services in a piece-rate agreenent, or
enters into a joint risk-sharing venture. A nunber of |arger producers,
however, act as their own shipper and sales agent. Due to lettuce's
perishability, practical storage is |linmted to just a few days.

The primary custoners for fresh packed | ettuce are chain stores and other
retail er-whol esal ers, term nal market brokers, whol esale handlers, the
mlitary, and food processors. The biggest custonmers for fresh processed

| ettuce are fastfood chains, but retail chains increasingly are handling fresh
processed lettuce in retail-size packages.

Costs and Returns

The tim ng of expenditures is an inportant consideration for crop insurance.

A second consideration is that the value of lettuce in the field is nuch |ess
than its value at the first delivery point, which my create the potential for
noral hazard.

Prepl anti ng and planting expenses usually represent a |arge share of tota
growi ng costs, but substantial expenses also are incurred throughout the
growi ng period for pest control, supplenental fertilization and other cultura
operations. |In Monterey county, California, for exanple, $855 of the $1,590
in preharvest costs for iceberg lettuce are classed as grow ng expenses
(Tables 11 & 12).2 |If an insurable |oss occurs prior to the crop reaching

Detail ed cost estimates for head |lettuce in Monterey county, California,
and leaf lettuce in Inperial county, California, are presented in Appendi x
tables 9 & 10.
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Tabl e 11--1ceberg | ettuce production costs

- - California - - - - Arizona - - New Mexi co
| nperi al Mont er ey Yuma Mari copa La Paz Dona Ana

50 I bs. carton/acre

Yield 500 750 590 380 450 500
$/acre
Pr e- harvest 1,491 1, 590 1, 556 1, 022 805 842
Land preparation 271 219 196 187 183 104
Growi ng 835 855 923 601 486 575
Over head 385 415 437 234 136 163
Har vesti ng 1, 600 2,625 1,943 1, 251 1, 485 1, 810
Tot al 3,091 4,215 3,498 2,274 2,290 2,652

California costs are for 1992; Arizona for 1993. New Mexico does not include
land rent in overhead. Harvesting costs per carton: California, $3.40-%$3.50;
Ari zona, $2.40-%$3.30; New Mexico, $3.62.

Source: State-specific Cooperative Extension budgets.

Tabl e 12--Leaf |ettuce production costs

- - California - - - -
| nperi al | nperi al Ari zona New Jer sey
1989 1992 Yuma Spring Fal

35 I bs. carton/acre

Yield 700 700 690 1, 200 1, 200
$/acre
Pr e- harvest 1, 208 1, 547 1,074 1, 541 1, 185
Land preparation 210 231 240 N A N A
Growi ng 669 867 412 N A N A
Over head 329 450 423 N A N A
Har vesti ng 1, 890 1, 890 2,831 1,780 1,792
Tot al 3,098 3,437 3,905 3,322 2,979

Yuma county, Arizona costs are for 1993; New Jersey for 1986. Harvesting
costs per carton per carton: California, $2.70; Arizona, 3.50; New Jersey,
$1. 50.

Source: State-specific Cooperative Extension budgets.
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maturity, the grower nay not have incurred all of the expenses classed as
preharvest cost.

In addition, harvesting and marketing expenses usually are not incurred if an
i nsurabl e | oss occurs. Harvesting and nmarketing expenses typically anpunt to
over half of total production costs. Consequently, FCIC may want to provide
i nsurance protection only for expenses actually incurred.

Pr oduction Perils

The natural perils that are nmost likely to result in indemities under a
| ettuce policy vary fromarea to area and depend partly on the tine of year
production and harvesting activities are taking place. The mgjor perils
during the winter are freeze damage, excessive noisture, and excessive w nd.
In the sumer, the major perils are excessive rain, excessive heat, and hail

Di seases

Lettuce di seases are a serious problemfor the |lettuce grower. For many

di seases, there is no control once the crop has becone infected. Lettuce
di seases nmay be due to virus, fungi, bacteria, nenatodes, or nonpathogenic
sources. Sone are seed-borne and others are soil-borne. Some diseases are
transmitted by insects or mcroorgani sns, others are carried by the w nd,
irrigation water, or the nmovement of contaninated soil and equi prment.

Four maj or diseases of lettuce in the United States, ranked in order of their
probabl e economi ¢ inportance, are big vein, lettuce nosaic, downy mldew, and
ti pburn. Ot her diseases include Sclerotinia, aster yellows, botrytis, and
bacterial spot.

Big vein. Big vein is a soil-borne disease of lettuce first reported fromthe
I mperial Valley in 1934 (USDA/ ARS; Jagger and Chandler). Today, big veinis a
production problemin a nunber of production areas.

Infected plants show a characteristic clearing of the area around the |eaf
veins. Such plants renmain small and stunted, never producing marketable
heads. Big vein tends to devel op when air tenperatures are cool, between 42-
60°F (USDA/ ARS). The synptons are | ess pronounced at higher tenperatures and
| ettuce planted during warm peri ods frequently escapes infection. Chem ca
control of big vein has not been practical. The organismremins active in
the soil for many years. Devel opnent of tolerant cultivars offers the best
hope for control

Lettuce Mosaic. Lettuce npsaic is a virus spread by insects, primarily the
green peach aphid. Usually the virus is seed-borne to a maxi mnum of about
three percent. This |ow percentage of infected seed is sufficient to spread
the di sease throughout the field as well as to adjacent plantings. A typica
synmptom of the disease is msshaped | eaves--irregularly shaped and i nward
rolling. Such plants remain stunted, yellow sh, and never develop into
mar ket abl e heads. Planting virus-free seed is the best method to prevent this
di sease. The two mmjor |ettuce-producing areas in California, the Salinas and
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I mperial Valleys, stipulate that all lettuce seed planted in the area nust be
nosai c-free. Most other areas require or ask for | ow nosaic seed (USDA/ ARS).

Downy MIdew. Downy nildew is present in nost |ettuce-grow ng regions during
cool, noist weather. The causal agent is a fungus, spread by w ndbl own spores
that require noisture to germnate and becone infective. Synptons are
irregul ar spots on the underside of the outer |eaves, sonmetinmes covered with
white, fluffy spore nmasses. The infected areas becone brown and eventual ly
the entire leaf is destroyed.

In California, dowy mldew is often prevalent in the early spring and | ate
fall or in sumer in the coastal regions. The disease is of mnor inportance
in the Inmperial, Palo Verde, and Coachella Valleys. Resistant cultivars and
fungi ci des provide control for downy nil dew.

Ti pburn. Tipburn is a plant disorder that occurs during warm hum d weat her
(USDA/ ARS). Tipburn is caused by a cal ciuminbalance within the plant and
tends to occur when there are: 1) |low tenperatures during early devel opnent
foll owed by high tenperatures as the crop nears maturity or 2) a fluctuating
wat er supply as the crop natures. The synptons are dark brown spots on the
mar gi ns of the | eaves. The breeding of resistant cultivars has inproved the
control of tipburn, although it is still a problem

I nsects

Lettuce is attacked by a myriad of insects including the cabbage | ooper, the
beet arnyworm the tobacco budworm aphids, fleabeetles, sweetpotato whitefly,
and thrips. The whitefly has been a particularly serious problemin the
desert areas of California and Arizona in recent years. Insect control is
achi eved through followi ng good field sanitation practices, careful nonitoring
of insect populations, and the use of an approved pesticide program

Soil Salinity

Hi gh soil salinity is probably one of the npbst serious problens affecting
lettuce in the desert areas (the Inperial Valley and Coachella Valley in
California and the Arizona production areas). Excess salinity not only
reduces and del ays seed germination and seedling emergence but al so reduces
yield, head size, and crop uniformty. Slow grow ng, weak, salt-affected

pl ants are also nore subject to attack by insects and plant pathogens than
fast-growi ng, robust plants. Since fields are seldomuniform salinity
comonly occurs unevenly within the field. Delays in energence pronotes
irregular lettuce stands and usually results in variable crop maturity at
harvest. There is no known chenical which can be applied to soils to reduce
salinity. Salinity is controlled in the Inperial Valley by careful choice of
| and, drainage inprovenents, and proper selection and use of irrigation and
cultural practices.
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St ate Anal yses

The foll owi ng section describes those aspects of |ettuce production in the
maj or | ettuce-growi ng areas which pertain to the feasibility of offering crop
i nsur ance.

Californiat

California has many climatic zones that provide near optimal conditions for
growing lettuce in one district or another throughout the year. Unlike other
states, California produces lettuce in roughly equal quantities every nmonth of
t he year.

The California discussion focuses primarily on the crisphead (iceberg) lettuce
because this type dom nates production in California. To the extent it is
avail abl e, information unique to production and marketing of leaf lettuce is
al so included. In nost cases, however, production and marketing practices are
simlar for both types.

Lettuce Production in California

California produced 76 percent of U S. |lettuce production on 72 percent of

U.S. lettuce acreage in 1993. Although | eaf and ronmaine | ettuce accounted for
only about 18 percent of all U S. lettuce in 1993, California supplied 86
percent of the |eaf lettuce and 81 percent of rommine output. The total value
of California's lettuce production (head, |eaf, and romaine) was $1.14 billion
( USDA/ NASS) .

Head lettuce is the single nost inportant vegetable crop in California,
accounting for 17 percent of the State's total value of vegetable crop
production. Anong all of California's agricultural crops, head lettuce is the
8th largest in val ue.

Al t hough annual production of head lettuce in California has been relatively
flat at around 2.5 million tons since 1987, |leaf |ettuce output has increased
(Appendi x table 5). Over the period 1985-1992, |eaf |ettuce production rose
about 36 percent. This increase has been the result of acreage expansion
because per acre yields remained fairly constant. Romaine acreage has al so
expanded, nore than doubling since 1985. Per acre yield for head lettuce is
hi gher than | eaf or romaine |ettuce because of the conpactness and slightly
hi gher water content of head |ettuce. However, |ower yields for |eaf and
romai ne | ettuce are conpensated by higher unit prices, which result in per
acre revenue being simlar for all types.

Lettuce Producing Regions in California

This section uses California NASS and County Agriculture Conmm ssioners
data, which are not necessarily consistent with the state data presented
el sewhere in this report. However, the county-|evel data provided i n Appendi x
tables 5-8, and reported in this section, offer considerably greater detail for
recent years than is available from other sources.
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Monterey and I nperial counties are the two nost inportant counties for both
head and | eaf lettuce production in California (Appendi x tables 6 and 7).
Mont erey county produces about 50 percent of California' s head and | eaf

| ettuce. Inperial county produces about 15 percent of the state's head and

| eaf lettuce. Oher inportant California | ettuce counties are: Fresno
(around 10 percent of California production), Riverside, Kern, Santa Barbara,
San Luis Obispo, and Ventura counti es.

Optimal planting and harvest dates depend on weather conditions. G ven the
range of weather in California, production practices tend to differ depending
on the geographical location. California |lettuce growing areas can be broadly
grouped into five regions, each with simlar grow ng seasons:

1) The Salinas region contains several districts surrounding the Salinas
Val | ey, but consists mainly of the Salinas-Watsonville and G lroy-
Hol lister districts. The Salinas-Watsonville district extends fromthe
southern tip of Santa Cruz county to Monterey county and the G lroy-
Hol li ster district includes the southern part of Santa Clara county and
northern part of San Benito county. This area's |lettuce production is
nostly represented by Monterey county, where about half of the |ettuce
crop in California is produced. There is also a high concentration of
| ettuce producers in this area.

2) The Inperial Valley-Blythe region is represented by Inperial county and
the Blythe district in Riverside county. The Blythe district is a mnor
| ettuce producing region conpared to the Inperial Valley, which is the
second | argest lettuce producing region in California. Farnms in the
Imperial Valley tend to be larger in size but fewer in nunber than those
in Monterey (Mayberry). Currently, there are about 30 farnms in the
| nperial Valley-Blythe region.

3) The Santa Maria-Cceano district includes the northern coastal area of
Santa Barbara county and the southern coastal tip of San Luis Obi spo
county.

4) The Inland area includes the southern part of the San Joaquin Valley--
mai nly the Westside district in Fresno county and the north central part
of Kern county.

5) The South Coast region consists of the coastal area, south fromthe Oxnard
district in Ventura county. This area includes Ventura, Los Angeles, and
Orange counti es.

Ventura county (Oxnard district) is the third |argest |eaf |ettuce producing
county. However, given the small amount of |eaf |ettuce production conpared
to head lettuce, this region contributes only a small amount to total |ettuce
output. In 1992, leaf lettuce produced in California (365 thousand tons)
anounted to about 15 percent of the State's head | ettuce production (2.5
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mllion tons). Historical production of head, |eaf, and ronmine lettuce are
presented, by region and county, in Appendix tables 6, 7, and 8.

Head | ettuce production in California nmay be becom ng nore geographically
concentrated. Production in all of the counties conprising the Salinas area

i ncreased between 1980 and 1992. Wth the exception of Fresno county in the
Inl and area, production in the other areas either declined or showed no
pronounced trend. Sone of the decline in head | ettuce production may have
been the result of switching to |leaf lettuce. G ven the nodest overall growth
in California head | ettuce output, this pattern suggests that production may
be concentrating in the Salinas Valley area.

Unli ke head lettuce, |eaf lettuce production has increased substantially in
nost | ettuce-growi ng counties. This growh in leaf |ettuce production
reflects inmprovenents in shipnment technol ogy and an expandi ng market for | eaf
| ettuce.

Since the Salinas Valley is the primary | ettuce-grow ng regi on and provi des
the nost favorable clinmate for |lettuce production, it's geographical features

and clinmate will be described in greater detail. The Valley is bounded by two
nmount ai n ranges--Santa Luci a Range on the west and the Gabilan Range on the
east. It's soils are predom nately alluvial and are highly productive. The

northern end of the Valley is open to the sea at Monterey Bay. During the
sumrer, the prevailing winds are fromthe ocean, produci ng cool weather and
fog. This uni que geophysical setting provides the northern end of the Valley
with an al nost ideal climte for summer production of cool -season vegetable
crops which require low nighttinme tenperatures. Rainfall in the vegetable-
produci ng portion of the Valley decreases with distance away from the ocean
Over 90 percent of the rainfall occurs in the six-nmonth period from Novenber
through April. Growers supplenment the natural rainfall with irrigation water
because precipitation is inadequate for intense crop production. Virtually
all of the irrigation water is punped fromthe ground, which is recharged from
the flow of the Salinas River.

Pl anti ng and Harvesting Dates

Pl anting and harvesting dates are usually used as reference tinme points in
speci fying i nsurance sign-up dates and policy closing dates. Wth its diverse
climatic conditions, planting and harvesting dates in California differ
substantially fromregion to region and in sone cases within regions. Table
13 summari zes planting and harvesting periods for California's |ettuce-
produci ng regions.

In the Salinas area, planting starts fromearly- to m d-February and | asts
until mid-Septenber, and harvest starts in early April and lasts until early
Novenber. In the Inperial Valley, lettuce is planted from Septenber through
m d- Novenber and is harvested from mi d- Novenber through March

Growers in California are able to harvest and nmarket |ettuce throughout the

year by shifting production fromregion to region according to the season. In
the central coast area (from Monterey south to Santa Barbara), the harvest
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Tabl e 13--Planting and Harvesting Dates for

California Lettuce Production

Regi ons Pl anti ng dates
( Begi nni ng- end)

Har vesti ng dates
( Begi nni ng- end)

Mar keti ng peri od
(Seasons)

Sal i nas:
Feb. 10-m d Sept.

| nperial Valley:

Sept. 1-m d Nov

Riverside (Blythe):

Sept. 1-Jan. 31

Fresno & Kern:

Jan. 10-Feb. 28
Jul. 1-Aug. 31

Santa Mari a- Oceano:

Jan. 1-Sept. 31
Sout h_Coast :

Jan. 1-Mar. 10
Aug. 1-m d Sept.

Early Apr.-early Nov.

M d Nov.-Mar. 31

Nov. 1-Jan. 20
Mar. 10-Apr. 10

Mar. 20-early My
Cct. 1-Nov. 20

Apr. 1l-early Dec.

Early Mar.-early Jun.
Late Cct.- early Nov.

Spri ng- Fal

Fall, Wnter

Fall, Wnter
Spring

Spring
Fal

Spri ng- Fal

Spring
Fal

Source: California Agriculture 1989 Dot Maps, and various other sources.
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extends fromspring through fall, while harvesting in the Inperial Valley runs
fromlate fall through early spring. The Inland area (Fresno and Kern)
produces fall and spring crops. The Inperial Valley and the Inland areas do
not produce sumer crops due to their warmer weather. Sone minor producing
regions in the south coast area (Ventura) produce spring (early March-early
June) and fall (late Cctober-early Novenber) crops.

Production Perils

There are a nunber of potential production perils in California, such as

weat her events, earthquakes, diseases, and insects, but growers generally fee
that they can deal with these problens. Losses from earthquake could occur
due to danage to water distribution systens or roads and bridges that
prevented irrigating or field access at critical tines.

Weat her Events. In general, direct |losses fromperils such as drought, w nd,
unusual ly warm or cold weather, hail, flood, and earthquake are rare in
California and growers do not perceive them as serious production risks.
Furthernore, unlike field crops, the season for lettuce (and sone other
veget abl es) is spread over several nonths and the | oss of part of the crop is
partly offset by replanting the damaged fi el ds.

While weather is key for lettuce growi ng, the probability of extrenely cold
weat her whi ch woul d seriously damage the crop is low in the regions where
lettuce is grown. Weather problens nostly cause sl ow and weak growth of the
crop. And, when plant growth is not vigorous, plants beconme vul nerable to
di sease and insect attacks.

Di seases. Losses due to uncontrolled disease infections are a constant
threat, but growers feel that these risks can be managed through a conbination
of constant observation and aggressive control neasures.

Insects. As with plant diseases, lettuce |osses fromuncontrolled insect

i nfestations are a constant threat. |n general, growers believe that they can
manage i nsect risks with aggressive nonitoring and control. A serious white
whitefly infestation, however, caused exceptionally low yields in 1982 and
1983 in the desert area. |Infestation by a new strain of whitefly (the
sweetpotato whitefly) in the fall of 1991 resulted in |owered yields during
Novenber 1991 to January 1992.

Pr oducti on Costs

The Cooperative Extension Service of the University of California estinmates
costs of production for major crops, including lettuce, in the | eading
producing areas in California. Estimtes of production costs are summari zed
for Monterey and Inperial counties in Tables 11 and 12 (for detailed

i nformati on see Appendi x tables 9 and 10). Per acre yields are assuned to be
750 50-1b cartons in Monterey county and 500 in Inperial county. The |and
preparation costs include all variable costs incurred during the pre-planting
period. G ow ng period expenses include all variable preharvesting costs from
pl anting forward.
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For iceberg lettuce, the estimates indicate that per-acre costs are higher in
Mont erey county, $4,215, than in Inperial county, $3,091. Per-carton costs
are simlar in both areas ($5.62 in Mnterey and $6.18 in Inperial) because
the per-acre yield in Monterey county is also higher than in Inperial county.
Harvesting costs are nore than half of total costs, which is typical for hand-
harvested vegetables. Lettuce is usually harvested on a contract basis and
costs include expenses for cutting, packing, and hauling. Per carton harvest
costs average $3.50 in Monterey county and $3.20 in |nperial county.

Irrigation Water Issues in California

Irrigation water availability is a critical issue for all of California's
agriculture, but it is particularly serious in the west side of the San
Joaquin Valley. Farners in the West Side (mainly Kern county) are facing
irrigation water shortages and hi gher water costs due to cutbacks of the water
fromthe Central Valley Project and state water projects.

Despite water shortages and hi gher costs, lettuce production is likely to
continue in the San Joaquin Valley, while the acreage of other crops may be
reduced. Lettuce is a mnor user of irrigation water in the San Joaquin
Val l ey and the revenue per acre foot of consunptive water use for lettuce is
anong the highest for the nmajor crops grown (Kern County Water Agency). It is
likely that irrigation water would be shifted fromcrops with relatively | ow
val ue per acre foot of water, such as cotton, alfalfa, and sugarbeets, to
crops with relatively high value, such as lettuce, if water is not available
for all uses.

Anot her inmportant water issue is salt water intrusion in the Salinas Valley.
Sea water has been creeping into Salinas Valley aquifers for nmore than 50
years because of heavy use of groundwater for irrigation. Since the 1930's,
120 well s west of Salinas have been cl osed because of salt water problens.
The rate of sea water encroachment increased during the last 5 years due to
extended drought. Currently, farmers in the Salinas Valley nust operate

wi thin a mandatory ground water managenent plan which establishes upper
punping limts, mandated use of water neters, and ground water extraction
fees.

G ower - Shi pper Arrangenents

Because |l ettuce is a perishable product, precision coordination is needed
bet ween growers and shippers to assure swift and tinely harvesting and

mar ket i ng (including packing, shipping, and finding buyers). The follow ng
di scusses the maj or ways growers and shi ppers coordi nate the grow ng,
harvesting, and marketing of lettuce in California and the risk-sharing

i mplications of these arrangenents.

Most of California's lettuce is produced by a relatively few, |arge,
vertically-integrated operations in which a single firmgrows, harvests,
packs, sells, and ships. These firns are referred to as grower-shippers.

Grower -shi ppers reportedly handle the | argest share of California' s |lettuce
In 1979, approximately 40 shippers handl ed about 75-78 percent, by vol une, of
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California lettuce (Schaffner, Carter). Thirteen shippers handl ed about 56
percent, and the three | argest shippers handl ed roughly 30 percent.

Some shippers contract with individual farnmers to grow | ettuce for the shipper
to pack and ship. Most small and medium size farns operate in a joint venture
with a shipper and grow lettuce at a fixed rate (price) per acre or under sone
out put sharing arrangenent.

Forward contracting between the grower and shipper--locally known as "deal s" -
-provides a common nmethod of: 1) assuring growers a market for their
production; 2) sharing the risk of the final market price; 3) and furnishing
sonme portion of the operating capital needed in growing. Contracts also
provi de the shipper with a steady and predictable supply of produce (More and
Snyder). Fresh vegetable "deal s" can be broadly classified into the follow ng
three categories:

Flat-Rate Contract. A flat-rate contract specifies the crop, area to be

pl anted, the approximte planting date, and the anount of noney to be paid per
acre for the crop. Since the farmer receives his paynent regardl ess of the
eventual yield, the risk of price and yield variability is shifted to the
packer-shi pper. Although not very common, this type of contract provides the
grower with an assured revenue and operating capital, since the paynents are
made during the growi ng season. A county farm advisor estimted that 10
percent or |ess of the acreage in Inperial county is grown under a flat-fee
arrangenent between the grower and shi pper (Mayberry).

Qpen-Price, Qutput-Sharing Contract. The nost preval ent deal is the open-
price contract with an output sharing arrangenent. The contract does not
specify the price received by the grower but usually specifies the planting
date and the amount of production inputs each party will provide. The shipper
general ly harvests and nmarkets the crop. There are two types of open-price
contracts: 1) those with mininmum price guarantees and 2) those without

m ni mum price guarantees. In the case of contracts with no mninmum price
provi si on, the shipper usually purchases a specified share in the crop either
t hrough cash advances or by providing certain inputs (Mdore and Snyder).

Open-price contracts specify a negotiated harvesting cost per carton, which
the shi pper subtracts fromthe gross sales price before splitting the

remai nder with the grower. The split between these two parties is typically
50/ 50 but sonetinmes 60 for the grower and 40 for the shipper. Usually the
growers receive at | east a 50-percent share. The open-price contract between
the shi pper and the grower provides an opportunity to share production/ market
ri sks and a source of operating capital to the grower.

Cooperative Menmbership. The third type of arrangenent, the vegetable

mar ket i ng cooperative, is not a marketing contract in the strictest sense.
The marketing co-op nmintains |abor crews and farm equi pnent and it harvests,
packs, and markets lettuce for its nmenmbers. Growers belonging to marketing
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cooperatives continue to bear full market risks and to provide their own
operating capital

Demand for Crop Insurance

Crop insurance participation, particularly with a policy that protected
against yield loss alone, would likely be quite |low anong California lettuce
growers. Production perils are relatively mniml and the nmgjor risk cones
froml|ow market prices due to over-production. However, several California
requests for a lettuce insurance policy have been received by FCIC in recent
years. Perhaps a policy, such as a revenue insurance plan, that protected
agai nst low returns regardl ess of whether it was due to |low prices, production
| osses, or a conbination of the two would be of interest to nore California

| ettuce growers than a plan providing only a yield guarantee.

Lack of Major Production Perils. Because several lettuce crops can be grown
in a single season, production perils are usually less of a risk in grow ng
lettuce in California than for producing field crops. Losses due to hail

wi nd, excess rainfall, and extrenme tenperature are uncommon in California
because the clinmate in the major lettuce-growing areas is usually highly
predi ctable. Drought is not a big risk in California |lettuce production
Because of its high value per acre, irrigation water would be reallocated to
| ettuce fromother crops during periods of water shortages. G owers can
generally control |losses fromlettuce insects and di sease through carefu
attention to pest control

Greatest Risks are Low Market Prices. Lettuce growers in California are nore
concer ned about excessive production and |ow prices than about yield | osses.
Excessive production results in market gluts which drive prices down and
reduce total incone. Lettuce growers as a group are better off when there is
an industry-wi de production shortfall than when there is excessive production
because hi gher market prices nore than offset the smaller quantity.

The effects of production declines on inconmes are illustrated by the organi zed
| abor strike in the winter of 1979 in the Inperial Valley. The strike
impaired the |ettuce harvest and | ettuce prices skyrocketed (the Inperia
Val l ey was the major supplier at the tine). As a result of the strike,

| ettuce producers may have received higher incones than if there had not been
a supply-disrupting strike (Carter et al.).

Excessive production is usually less of a risk for other states than for
California. Any major shortfall (or glut) in production in other states does
not have as significant a market inpact (except perhaps in the case of Arizona
during the fall) because of California' s market dom nation

Ari zona
Arizona is surpassed only by California in the anpunt of |ettuce produced,

harvesting about 57,000 acres of head, |leaf, and romaine | ettuce annually.
Lettuce is the highest value vegetable crop in Arizona, tallying $260 million
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farmvalue in 1993 (USDA/ NASS). Arizona accounted for 19 percent of tota
U.S. lettuce production in 1993.

In 1987, the Census of Agriculture reported 107 farnms with lettuce in Arizona,
averagi ng 497 harvested acres. Sixty-three percent had crop sales totaling
$500, 000 or nore and 93 percent had crop sales of $100,000 or nore.

The | argest acreage is in the Yuma-La Paz production area in sout hwest
Arizona, with Yuma County having the greater area. Production fromthe Yuma-
La Paz area is primarily for the winter narket. O her counties (Cochise,
Mari copa, Pimm, and Pinal) produce lettuce nostly for the spring and fal
markets. All lettuce in Arizona is grown on irrigated | and.

Lettuce planting in Yuma County begins in |ate August and extends through the
m ddl e of February. Harvesting begins in nid-Novenber and | asts through
April.

Perils
The major perils in lettuce production in Arizona are insects (especially the

white fly), plant pathogens (soil borne as well as mldews), and weat her-
rel ated damage. Frost can damage mature plants from Novenber through March

whil e high wi nds can cause danage to small, imuature plants.
Whitefly. The whitefly is a small insect which becones destructive to |ettuce

and certain other crops when populations build up, usually in the fal
foll owi ng unusually hot weather. Losses to lettuce can result fromvirus

di seases transmtted by the whitefly or from weakening of the plants due to
the feeding of the insects. Witefly populations typically decline and the

i nsect ceases to be a serious problemw th the onset of cool er tenperatures.
An unusual ly severe infestation of whitefly in the California and Arizona
desert areas in the fall of 1991 reduced |lettuce yields from Novenber-January.
Growers usually control |osses fromwhitefly infestations with a conbination
of sanitation practices and insecticide spraying.

Pl ant di seases. Although lettuce in Arizona is subject to danage due to a
nunber of plant diseases, growers are able to control |osses with a program of
crop rotation and fungicide spraying.

Freeze. Extrenme cold tenperatures sonetinmes cause limted | osses to |ettuce
bet ween Noverber and March

Floods. Limted | osses of lettuce occurred in southern Arizona during the
spring of 1993, when excessive rain on top of an abundant nobuntain snowpack
caused flooding of the Gla River.

Fl ori da
There does not seemto be very nuch potential demand in Florida for crop
i nsurance for lettuce and romai ne because nost of Florida's production is

grown by a handful of |arge producers who manage ri sk through diversification
anong crops and by marketing over a |long harvesting season. However, severa
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Florida requests for a lettuce insurance policy have been sent to FCIC in
recent years.

Florida ranks a distant third in U S. |ettuce production, harvesting about
8,000 acres of head, leaf, and romaine |ettuce annually during the past two
years. The farmvalue of Florida's lettuce output was $25.6 nmillion in 1993
(USDA/ NASS), but Florida's output ambunted to only about 1.5 percent of tota
U.S. lettuce production.

Ni nety percent of the lettuce in Florida is grown on the organic nuck soils in
Pal m Beach County around the southern tip of Lake Okeechobee (the Evergl ades
area). The remainder is grown on nmuck soils in central Florida. Head lettuce
in Florida is grown al nost exclusively in the Evergl ades area.

There are currently only a handful of lettuce growers in the Evergl ades area.
The Census of Agriculture reported 11 growers in Pal m Beach County in 1987
harvesting 9, 169 acres. The 1992 Veget abl e Chem cal Use Survey sanpled 12
farms growing lettuce in Florida

Two or three producers grow nmost of Florida's lettuce, in conbination with a
m x of vegetables and other crops. Several producers also grow a |arge
acreage of sugarcane. The largest producers are vertically integrated in that
they grow, pack, and sell their own |ettuce.

Producti on Practices

Lettuce is harvested in Florida from October through May, but the npbst active
harvest is from Decenber 1 to May 1 (USDA/ FASS). The Florida shipping season
typically ends by June 1.4 Lettuce is hard to grow in the heat and rainfal
typical of Florida's sumrers.

Lettuce in Florida is direct seeded from Septenber 1 through April 1, and
requi res about 65 days from seeding to harvest.

Virtually all of the lettuce in Florida is irrigated. Irrigation is
acconplished with a network of ditches and canals which maintain the sub-
surface irrigation water table. The sane network is used for rapid drai nage
after heavy rains because excess water damages the roots of the |ettuce

pl ants.

Perils

Excessive rainfall, hail damage, w nd danage, and severe cold are the major
natural perils to lettuce production in Florida. Frost and hail are ninor

As indicated in the note to Table 10, slight inconsistencies exist
bet ween NASS's Usual Planting and Harvesting Dates and extension specialists'
i ndi cati ons.
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probl ems, while drought has not been a problemin the past because sufficient
wat er has al ways been available for irrigation (Schueneman).

Excessive Rainfall. Too nmuch rain causes wet fields which can lead to a
bui | dup of root-borne disease and crop | osses. Excessive mpisture can result
i n damages ranging from poor quality to conplete loss of the crop if the
grower can not get into the field to harvest on a tinely basis. Excessive
noi sture may occur several tinmes during the year causing variabl e danmage
dependi ng on the stage of the lettuce's devel opnent and the amount of
rainfall.

W nd Damage. Excessive wind can cause severe | osses by blowing dirt into the
| ettuce heads nmeking it unsalable for the fresh market. Wile such dirt can
be partly washed out of leaf lettuce, it can not be renmoved from head | ettuce.
Growers may have little alternative other than to abandon head | ettuce in
which dirt beconmes enbedded within the head.

Some head | ettuce containing wi nd-blown dirt may be shredded and nmarketed for
institutional use such as fast food restaurants. The anount that can be
marketed this way is linted, however, because the processor usually has a
contract for a specified anbunt of shredded |ettuce. Lettuce diverted from
the fresh market because of dirt within the head would often represent supply
beyond the processor's current needs.

W nd al so can break off young lettuce plants, reducing potential yields.

Extrenme Low Tenperatures. Freezing tenperatures danmage the | eaves and injure
the shipping quality of mature lettuce. A freeze in |ate Decenber 1989
damaged or destroyed much of Florida's lettuce planted at the tine. Lettuce
shi pments from Fl orida dropped sharply during January and February, and
recovered in March after replanted | ettuce becane avail able. The freeze

pl ayed a key role in a 30-percent decline in Florida production fromthe
previ ous year.

Frost. Frosts can injure small lettuce plants but is not considered a serious
peril in lettuce production in Florida.
Hail. Hail can cause damage to mature lettuce but is not considered a serious

probl em for lettuce production in Florida. Only a small portion of Florida's
l ettuce is danaged by hail each year

Harvesting and Marketing

Two harvesting systens are used for lettuce in Florida: 1) hand-cut and field-
pack, and 2) hand-cut and packing with nobile "nmule trains.” |In the hand-cut
and field-pack system workers cut, trim and place the lettuce in shipping
crates in the field. Wth the nmule train system workers hand cut the lettuce
and place it on a conveyor belt attached to a nobile packing shed (mule
train). The mule train noves through the field harvesting 10 to 12 rows at a
time.

Producers in Florida usually pack their own |lettuce and deliver it to a
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shi pper who acts as the sales agent. The larger producers, however, act as
their own shipper and sales agent. Practical storage is limted to just a few
days due to lettuce's perishability. The primary custoners for |lettuce are
chain stores and other retail er-whol esal ers, term nal nmarket brokers,

whol esal e handl ers, and the mlitary.

Col or ado

Col orado grew about 1.5 percent of all U S. head lettuce in 1993. |In 1993,
2,700 of Colorado's 3,600 harvested acres of lettuce were located in the San
Luis Valley. This is a high valley with a cool climte which is well suited
for growing lettuce. The Census of Agriculture reported 45 farnms in Col orado
with 2,684 acres of lettuce in 1987 (Appendix table 1).

Much of the acreage is grown by 8 or 10 growers (EIlis). Some grower-shippers
with operations in California and Arizona cone to the San Luis Valley to
produce |l ettuce for the sumrer market. Lettuce in the San Luis Valley is

pl anted during May and June and harvested during July and August. All lettuce
in Colorado is irrigated, either with furrowirrigation or a center pivot
system

The maj or production peril is hail danage. Excessive heat is not a problemin
the San Luis Valley because of its high elevation (7,600 feet). Because al
the acreage is irrigated, drought is not a production peril. Cold winters in

the Vall ey reduce pest popul ations so that insects are not a mmjor concern.
The crop is renoved before the first frost in the fall so that excessive cold
is not a major concern.

Low prices are viewed as a major peril. Sonmetime the price is too lowto
warrant the expense of harvesting, packing, and marketing the crop. In such
cases, the crop may be abandoned, sonetines before harvesting begins, at other
times after partial harvest.

New Jer sey

New Jersey produced |less than 1 percent of U S. head |ettuce output in 1993.
Most lettuce is grown in Cunmberland County in south New Jersey. Producers are
nostly small family operations (2 to 100 acres of lettuce) and grow lettuce in
conmbi nation with other vegetables (Reiners). The Census of Agriculture
reported 185 farnms in New Jersey with 3,555 acres of lettuce in 1987. About
95 percent of New Jersey's lettuce is irrigated.

Growers in New Jersey plant both a spring crop and a fall crop. Harvest for
the spring crop is conpleted by July 1 in order to avoid the summer heat. The
fall crop is planted during August and harvested during Cctober and Novenber.
The maj or market outlet is the Vineland produce market in southern New Jersey.
Growers harvest early in the norning and take the lettuce directly to the

mar ket. A nunber of growers use the packing and vacuumcooling facilities at
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the Vineland market. A few |arger growers nmay have their own packing and
cooling facilities.

There is no industry-sponsored pronotional program The 'Jersey Fresh'
program pronotes |ettuce along with other vegetables, but is sponsored by the
New Jersey Departnent of Agriculture. For many crops, the New Jersey
Department of Agriculture assesses a fee (based on growers' production) for
pronoti on.

The major perils are hot, dry weather, insects and di seases, and freezing
tenperatures. Gowers deal with the heat problem by scheduling planting so as
not to have lettuce maturing during the heat of summer, and nobst growers dea
with drought by irrigating. The freezing peril is managed by scheduling

pl anting so that harvest is conpleted before the onset of severe cold

t enper at ur es.

New Mexi co

New Mexico is a mnor |lettuce producer, accounting for less than 1 percent of
U.S. head lettuce output in 1993. Most production is in Dona Ana county in
south central New Mexico. The Census of Agriculture reported 68 New Mexico
farmse with 2,064 acres of lettuce in 1987.

Lettuce enterprises on New Mexico farns are small conpared with those in
Arizona and California. Dona Ana county, with 90 percent of the State's
| ettuce acreage, has lettuce enterprises ranging fromabout 5-150 acres
(Vargas). New Mexico's lettuce growers tend to be diversified, grow ng

onions, chili peppers, and other vegetables as well as field crops such as
cotton, alfalfa, and pecans. All lettuce acreage in New Mexico is irrigated.
New Mexi co has two nmain crops--spring and fall. The fall crop is usually a

little larger than the spring. The spring crop is planted from m d- Decenber
to the end of January for harvest in May. The fall crop is planted in August
and harvested in October (Gonez and Corgan, a & b).

Growers sell exclusively through packer-shippers. There are no |ettuce

mar ket i ng cooperatives. Because growers and packer-shi ppers usually have a

| ong-standi ng rel ati onshi p, the packer-shi pper knows the quality to expect
fromeach grower. Arrangenents to handle the grower's |lettuce usually are
made before the crop is planted. Three or four packer-shippers handle | ettuce
i n Dona Ana County.

The maj or production peril in New Mexico is thunderstorns, which can result in
hail damage or wash out planted seed. Thunderstornms are nore of a threat to
the spring crop than to the fall crop. Since all of the lettuce is irrigated,
dry weather is not a problem Although potentially a peril, insects are
general |y kept under control through nonitoring and spraying.

Ti pburn is the nost inportant disease of spring lettuce in New Mexico. The
date of maturity of lettuce in southern New Mexico has a great influence on
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the incidence of tipburn. Heads maturing after md-May are often severely
ti pburned because of high tenperatures.

New Yor k

New York grew |l ess than one percent of all U S. head lettuce in 1993. New
York al so grows sone |eaf and ronmine |lettuce, though they are not reported in
USDA vegetabl e statistics.

Lettuce acreage in New York has dropped over the last 10 years from about
3,000 to 2,000 acres in 1992 and 1,000 acres in 1993. Production is nmainly on
muck soils in Oswego county (central New York) and Orange county (southeast
New York). Some lettuce is grown in the Eden Valley in western New York which
is not on nuck soils.

The Census of Agriculture reported 165 farms with 3,347 acres of lettuce in
1987, but nmost of the lettuce is grown by a few growers. Most lettuce is
irrigated follow ng seeding to i nsure germ nation, but there is not very much
irrigation during the growing period. Lettuce growers also produce onions and
a nunmber of other vegetable crops.

Pl anting begins in late March or early April and continues into md-July.
Harvesting begins in nmid-June and continues to early Cctober

Growers nostly sell directly to supermarket buyers, to the mlitary or to
local retailers. One contact estimated that supermarkets and the military
purchase 85 percent of New York |ettuce (ElIIerbrock).

The major perils are flooding, high w nds which uproot young plants, and
herbicide drift from onions grow ng alongside |ettuce (happened 2-3 tinmes in
| ast 5 years). Disease damage is usually not w despread. G owers plant to
avoid fall freeze injury.

Chio

Ohio grows a small acreage of lettuce. The Census of Agriculture reported 33
farms in Chio with 1,256 harvested acres of lettuce in 1987. The Nationa
Agricultural Statistics Service did not report any head lettuce statistics for
Ohio in 1993, but reported 940 harvested acres of leaf lettuce and ronmine.

Most of Ohio's lettuce is grown on organic nmuck soils in the north central
part of the State. Lettuce is usually grown in conbination with other
veget abl es, often successively in the same season. Gowers raise both a

spring and fall crop. Virtually all lettuce in Chio is irrigated.

The major perils are hail, excessive sunmer heat, and insect and di sease
damage. Hail is the nost destructive. Excessive heat during the hottest part
of the sunmer is dealt with by scheduling planting to have a spring and fal
harvest. |Insects and diseases are dealt with through rotating crops and pest

spray prograns (Gastier).
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Ad Hoc Di saster Assistance for Lettuce

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 nmay indicate
states and counties that would face relatively high risk under a potentia
FCIC lettuce policy. These data nmay al so suggest the areas where the demand
for a lettuce crop insurance policy would be relatively high.

Under the 1988-93 | egislation, paynents were made under the categories of
partici pati ng 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 lettuce--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.
Payment rates for lettuce were based on 65 percent of a 5-year average price,
droppi ng the high and | ow years.

Di saster assistance paynents for lettuce totalled nore than $8.2 mllion over
the 1988-93 period, and were made in the following | ettuce categories: baby
gournet, bibb, boston, fall, head, iceberg, leaf, red, romaine, and spring.
Payments for |lettuce | osses peaked at $2.5 million in 1988, and were over $1

mllion in each of the years 1989, 1991, and 1993. Ad hoc paynents nade for

| ettuce accounted for about 1.5 percent of all ad hoc paynents for non-program
crops over the 1988-93 period, but far less than 1 percent of total paynents
(program and non- program crops).

Ad hoc disaster paynents for lettuce were scattered over a geographically
broad area (Figure 5). Thirty-eight states received paynments in at |east one
of the 6 years. Five states--M chigan, New Jersey, New York, OChio, and Texas-
-col l ected paynents for lettuce in all years. Further, paynments were reported
in a variety of states for which neither NASS nor the Census collects data on
| ettuce--including Maine, Vernont, and Kansas.

In a ranking of counties, Oswego county, New York ranked first in paynents,
receiving over $950,000 over the 6-year period. |Ingham county, M chigan and
Orange county, New York received over $500,000 in paynents. Anong the top-10
reci pient counties, four were in Mchigan, two were in New York, and one each
were |located in New Jersey, Washington, OChio, and Arizona.

Ad hoc disaster data can be used to indicate which |ettuce-producing areas
have received | arge paynents relative to their production. For exanple,
California accounted for about 70 percent of total U S. lettuce harvested
acreage between 1988-93, but received only 8 percent of the payments nade for
| ettuce over that period (Table 14). Sinmilarly, Arizona accounted for an
average 21 percent of harvested acreage, and 3 percent of l|lettuce disaster
assi stance paynents over the sanme period.

In contrast, M chigan and New York coll ected a high proportion of paynents
relative to their production. M chigan accounted for 0.3 percent of U. S.
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Tabl e 14--Di saster Assistance Paynents for Lettuce, 1988-93

Aver age Shar e of Total lettuce Shar e of
State har vest ed US acreage di saster US lettuce

acr eage, paynents, di saster

1988- 93 1988- 93 paynment s

Acres Per cent Dol l ars Per cent
Ari zona 52, 350 21 260, 810 3
California 173, 383 70 659, 470 8
Col or ado 3,333 1 284,190 3
Fl ori da 7,250 3 129, 800 2
M chi gan 697 0.3 2,608, 250 32
New Jer sey 2,267 1 809, 890 10
New Mexi co 2,200 1 233,570 3
New Yor k 2,200 1 1, 703, 950 21
Ohio 1, 160 0.5 492, 000 6
Texas 1, 150 0.5 258, 950 3
WAshi ngt on 1, 333 0.5 363, 965 4
u. S. 247, 050 100 8,213, 390 100

Source: ASCS data files, conpiled by the General Accounting
Ofice.
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harvested area over the years 1988-93, and received 32 percent of all lettuce
di saster payments. M chigan lettuce growers collected sizeable paynments in
each of the 6 years; the mninmumcollected in any year in that state was
$170, 000. Likew se, New York accounted for 1 percent of harvested area, and
recei ved 21 percent of all lettuce disaster paynents over the 6-year period.

These data suggest that the probability of yield | oss in the M chigan-New York
area is greater than in California and Arizona. Lettuce |osses in M chigan
were attributed to drought in 1988 and wet, cool weather in 1992. A M chigan
farm advi sor said that lettuce is too risky and that he does not recomend to
those interested in entering | ettuce production that it be produced in

M chigan. This risky production situation likely accounts for the dramatic
drop in Mchigan and New York | ettuce acreage in recent years (see Table 3).
In contrast, yield risk in California seens very | ow.

Lettuce Insurance |nplenentation |ssues
Mul tiple Harvests in the Growi ng Season

A major issue with a nunber of fresh vegetables, including lettuce, is the
qgquestion of how to insure an extended-season crop for which the yields, risks,
perils, and expected narket prices may differ for different parts of the
season. Growers with extended seasons nay be reluctant to purchase crop

i nsurance whi ch only guarant ees season-average Yyiel ds because the severity of
| osses during an interval within the season are conceal ed by averagi ng over

t he season.

In sonme areas, |lettuce growers schedul e planting over a nunber of nonths in
order to ensure an extended harvest period. An insurable event that causes
severe | osses to a portion of the crop, however, may not qualify growers for

i ndemmi ty paynents because normal output for the remainder of the crop raises
t he season-average yield above the yield guarantee. |In Florida, for exanple,
it is not uncommon for a freeze or excessive rain to destroy nearly all the

| ettuce that woul d have been harvested during a portion of the season while
reduci ng the season-average yield by only 10 or 20 percent.

One nmethod for dealing with this extended-season problem would be to define
distinct planting periods for intervals having nore or less simlar yield
expectations and production risks and establish different prem uns for each
period. Wth such a plan, growers would be nore likely to qualify for

i ndemmity paynents when | osses occurred to a part of their crop because | osses
for one planting period would not be off-set by normal yields during other

peri ods.

Setting Reference Prices

FCI C provides a reference price (price election) for the insured crop which
beconmes the basis for assigning value (price guarantee) to yield | osses. The
i nsured grower elects a price guarantee, nornmally between 30 and 100 percent
of the reference price. The reference price needs to be high enough to
provi de reasonabl e protection for insuring farners, but not so high that it
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provi des incentive for crop failure (nmoral hazard).

An appropriate reference price for lettuce may be a pre-harvest, or "in-field"
price, because the grower does not bear the normal harvesting and marketing
expenses when a crop failure occurs. An in-field priceis simlar to the "on-
tree" price which is used as a reference price in insuring tree crops. An in-
field price may be obtained directly if a field market exists, but nore likely
a price would have to be cal cul at ed.

Two possible fornulas for calculating "in-field" reference prices are: 1)
actual market price m nus estinmated harvesting and nmarketing expenses, and 2)
estimated total production expenses mnus estimted harvesting and marketing
expenses. The market price refers to the "free-on-board" (fob) shipping-point
price, not a retail price.

The market-price approach reflects the crop's val ue based on the potentia
mar ket returns, while the production-cost approach attenpts to neasure the
val ue of production inputs. The market-price approach should result in a

| arger value than the production-expense approach in npst years because it
enbodi es grower returns for risk-bearing and nanagenent into the estimte of
in-field price. Because the market-price approach accounts for returns to
ri sk and managenent, it may provide a nore equitable neasure of the econonic
loss fromcrop failure than the producti on-expense approach

The data are readily available for conputing in-field prices after the crop
has been harvested and marketed. Wekly f.o0.b. prices are reported by the
U.S. Departnent of Agriculture's Market News Service and harvesting costs are
easily identifiable because harvesting and marketing are frequently contracted
with a shipper at a specified contract fee.

The production-expense approach, based on county-level data, is likely a
feasible alternative for estimating in-field prices because production

practi ces and expenses are fairly standard anong farnms within a county.
County-l evel nmeasures (such as representative enterprise budgets) may provide
a reasonabl e approxi mati on of the costs for production inputs such as seed,
fertilizer, chem cals, and | abor

FClI C woul d need projections of the in-field price prior to the season in order
for growers to nmake a price selection at the tinme they sign up for insurance.
The USDA does not project lettuce prices. One nethod for projecting a lettuce
price is to calculate an average for a recent period (perhaps 5 or 10 years).
Usi ng an average price to project in-field value, however, wll al nost
certainly result in a figure which, during sone periods within the season, is
substantially higher than the actual value of the crop. At tines during the
season, when there is a glut of lettuce on the nmarket, the actual in-field
value may fall to zero (the market price falls so low that "you can't give a
field away"). |If the projected in-field value were higher than the actua

val ue of the crop, growers with crop insurance nmay have an econom c incentive
for a crop loss, thus raising concern about noral hazard.

Actual Production Hi story
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The actual production history (APH) for insured farnmers is established from
their production records over the past 4-10 years. But, in the |ettuce

i ndustry, the rate of harvest is closely related to market conditions, and
production per planted acre varies nore than if yield fluctuations were caused
by natural conditions alone. |If market prices fall below the costs for
harvesting and nmarketing when lettuce is mature, the crop nmay be abandoned for
econoni ¢ reasons. Econom c abandonment occurs because the grower incurs a
smal l er | oss by abandoning the crop than by harvesting and selling. Wen the
mar ket price is just slightly above the harvesting and marketing costs,
growers may harvest selectively--recovering only that portion of the crop with
the best market quality.

Low harvest rates caused by a weak market (either for a year or for continuous
years) would lower the APH yield. Since a farner's APH yields may not reflect
yield risk, APH yields nay not be a satisfactory basis for classifying farnms
and setting insurance rates. APH yields also may not work well in setting
coverage levels. Wth a low production history, caused by a weak narket, a
situation may arise where 75 percent of the APH (the mexi mum guar antee which
growers may currently insure) does not provide an adequate production
guarantee. This could discourage growers from participating in crop

i nsur ance.

Estimating "Apprai sed Production”

There is no widely accepted nmethod for estinmating apprai sed production for

| ettuce. Under typical price conditions, it is possible to nake a pretty good
estimate of lettuce yield by knowi ng the nunber of plants with marketable
heads. The reason for this is that packing 24 heads per carton is the
standard in the lettuce industry. Usually lettuce that is too snmall to fill a
carton with 24 heads is discarded, though if prices are high enough, snaller
heads may be packed 30 per carton. An experienced grower reportedly can | ook
at a field and judge the yield within a few cartons by observing the
uniformty of the stand and the condition of the heads.

Modi fication of two nmethods used for fresh market tomatoes nmay provide a

wor kabl e procedure for an insurance adjuster to estinate an in-field |ettuce
yield. The nodified procedure consists of: 1) estinmating the nunber of
surviving plants per acre on the basis of row sanples, 2) nultiplying the
nunber of surviving plants by an average percentage of marketabl e heads, and
3) converting to cartons per acre using 24 heads per carton

A schedul e of average percentage nmarketabl e heads woul d be needed for

di fferent production areas because the percentage may be quite different from
one area to another. For exanple, in California' s Salinas Valley, where

yi el ds may average 800 cartons an acre, the packout percentage woul d be higher
than in the Inperial Valley, where average yields of 500 to 600 are nore

typi cal .
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Insuring Price Risks

Contacts in virtually all production areas cited narket risks as the lettuce
grower's greatest peril. Gowers, they report, can nmanage insect and di sease
ri sks by follow ng prudent pest nmanagenent practices and can generally dea
with weat her-related | osses because usually only a part of the season's crop
is damaged by natural perils. The situation which growers seemto have the
hardest tinme dealing with is, having produced a perfectly good yield, to sel
at less than their cost of production or even to abandon part or all of the
crop because of |ow market prices. To make crop insurance attractive to

| ettuce growers, especially in California, Arizona, and perhaps sone other
areas where natural risks are at a mnimum a policy nay have to contain an
el ement of protection against the risks of |ow market prices. A revenue

i nsurance plan nmay provide such protection.

Wth a revenue insurance plan, lettuce growers could insure against incone
falling bel ow sone guaranteed mini mum regardl ess of whether the cause was | ow
yield, low prices, or a conbination of both. Such an insurance plan could
provi de a nmeasure of market-risk protection, while at the sanme tine avoiding

i ndemmity paynents to growers who, despite |low yields, had a good return
because of high market prices.

Moral Hazard

There is potential for nmoral hazard in a | ettuce insurance policy since the
situation frequently arises where, because of |ow market prices, an indemity
payment woul d be higher than the net return fromharvesting a crop. As a
practical matter, however, noral hazard does not appear likely to be a ngjor
problem In order for noral hazard to arise, a yield | oss would need to be
due to sone contributing action or |lack of action (such as negl ecting pest
control practices) on the part of the grower. Such grower-induced | osses are
not likely to occur because the major perils in lettuce production are

weat her-rel ated over which the grower has no influence.

Yield losses to insects and di seases could occur if a grower neglected to
foll ow prudent pest nmamnagenment practices. It is unlikely that a grower would
negl ect proper pest managenment in order to collect an insurance i ndemity,
however, because a pest buildup may be difficult to eradicate and create a
peril for future crops when market prices nay be higher. |In addition, crop

i nsurance for lettuce may not need to include indemification for insect and
di sease | osses because growers generally view these perils as manageabl e
problems with currently avail abl e control nethods.

Mcro-Cli mates and Adverse Sel ection

Variations in micro-climtes within production areas could result in different
| ettuce growers facing substantially different risks, raising the possibility
of problens with adverse selection. In Mnterey County, California, for

i nstance, the Salinas Valley opens to the sea at Mnterey Bay and extends
inland for 50 miles or nore. The prevailing ocean wi nds produce an al npst
ideal climte for lettuce during the summer near the northern end of the

Vall ey. The effects of the cool ocean breezes dimnish, however, as the
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di stance fromthe sea increases. Lettuce further fromthe ocean harvested
during the hottest part of the sumer is nore likely to suffer a yield |oss
due to excessive heat than lettuce planted within 15 niles of the ocean
Consequently, growers further fromthe ocean woul d have an increased chance of
incurring a crop |oss during md-sumer.

I ndi vi dual Yield Data

The | ceberg Lettuce Advisory Board finances |lettuce research from assessnents
on its growers based on total cartons or carton equivalents sold. The Board
does not have any record of acreages, however, from which individual growers'
per acre yields could be calculated (Kurtz). Nevertheless, the |larger growers
in California and Arizona reportedly keep detail ed production records and
could derive a yield history for their own operations.
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Appendi x table 1--Farms Produci ng Lettuce and Acres of Lettuce Harvested and Irrigated
1987 and 1982

- - - - - - - 1987 - - - - - - - - - - - - - - 1982 - - - - -
Percent irrigated Percent irrigated
St at e/ County Far s ACres ----------------- Far s Acres -----------------
har vest ed Far s Acres har vest ed Far ns Acr es

Ari zona 107 53,231 100. 0 100.0 81 31,880 100. 0 100.0
Yunma 45 39,524 100.0 100.0 32 21,265 100.0 100.0
Mari copa 22 5,131 100.0 100.0 26 6, 590 100.0 100.0
La Paz 4 4,112 100.0 100.0 N A N A N A N A

Pi ma 5 2,188 100.0 100.0 3 940 100.0 100.0
Cochi se 17 1,525 100. 0 100.0 10 1, 399 100. 0 100.0
Pi nal 10 707 100.0 100.0 6 N A 100.0 N A
ot her 4 44 100.0 100.0 4 1, 686 100.0 100.0
California 683 166, 695 100.0 100.0 699 164, 203 100.0 100.0
Mont er ey 170 77,595 100.0 100.0 169 68,385 100.0 100.0

I mperi al 69 23,032 100.0 100.0 70 27,863 100.0 100.0
Fresno 38 14,782 100.0 100.0 31 8, 404 100.0 100.0
Vent ura 59 10, 454 100. 0 100.0 69 10, 901 100. 0 100.0
San Luis Obispo 33 8, 906 100.0 100.0 33 7, 260 100.0 100.0
Ri versi de 29 8,298 100.0 100.0 32 9, 820 100.0 100.0
Sant a Barbara 50 8,038 100.0 100.0 48 12,772 100.0 100.0
Santa Cruz 20 5, 860 100.0 100.0 15 3,920 100.0 100.0
Kern 22 4,337 100. 0 100.0 41 6,077 100. 0 100.0
San Benito 12 1,701 100.0 100.0 14 1,713 100.0 100.0
ot her 181 3,692 100.0 100.0 177 7,088 100.0 100.0
Col or ado 45 2,684 100.0 100.0 58 2,726 100.0 100.0
Saguache 8 1,592 100.0 100.0 4 611 100.0 100.0
Ri o G ande 10 504 100.0 100.0 6 259 100.0 100.0
Adans 10 233 100.0 100.0 12 179 100.0 100.0
ot her 17 355 100. 0 100.0 35 1,677 100. 0 100.0
Fl ori da 36 10, 082 88.9 99.1 39 8, 946 84.6 96.7
Pal m Beach 11 9, 169 100. 0 99.0 13 7,876 84.6 96. 3
ot her 25 913 84.0 99.5 26 1,070 84.6 99.3
M chi gan 53 1,533 58.5 97.5 67 1,183 41.8 91.3
Lapeer 6 423 83.3 99.8 7 136 57.1 93.4
Kent 6 147 83.3 98. 6 5 N A 100. 0 N A
Maconb 14 115 35.7 91.3 14 92 50.0 67.4
ot her 27 848 59.3 96.9 41 955 29.3 93.3
New Jer sey 185 3,555 81.1 95.1 223 3,786 75.3 89.3
Cunber | and 75 2,555 93.3 99.8 83 2,746 89.2 92.1
Atlantic 26 440 96. 2 88.4 37 398 91.9 84.7
Vrren 14 218 57.1 59.6 16 172 50.0 50.0
ot her 70 342 67.1 91.2 87 470 59.8 91.3
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Appendi x table 1--Farns Producing Lettuce and Acres of Lettuce Harvested and Irrigated,
1987 and 1982

- - - - - - - 1987 - - - - - - - - - - - - - - 1982 - - - - -
Percent irrigated Percent irrigated
St at e/ County Far ns Acres ----------------- Far ns Acres -----------------
harvest ed Far s Acres harvest ed Far ns Acres

New Mexi co 68 2,064 100. 0 100.0 74 3, 562 100. 0 100.0
Dona Ana 57 1, 857 100.0 100.0 66 3,131 100.0 100.0
ot her 11 207 100. 0 100.0 8 431 100. 0 100.0
New Yor k 165 3, 347 52.1 66.0 171 3,639 57.3 67.3
Cswego 19 1,475 84.2 61.3 23 1,562 82.6 92.4

O ange 26 1,294 61.5 65.5 28 1, 509 60. 7 40. 2
ot her 120 578 45.0 79.2 120 568 51.7 70. 4
hi o 33 1, 256 60. 6 99. 4 48 1,228 58.3 96. 2
Hur on 4 603 100. 0 100.0 4 665 75.0 99.5
Stark 6 555 83.3 100.0 11 339 45.5 88.2
ot her 23 98 47.8 91.8 33 224 60. 6 98.2
Oregon 43 442 97.7 94.3 47 348 91.5 94.5
Texas 44 1, 898 81.8 98. 3 74 4,038 79.7 97.3
Hi dal go 7 689 100. 0 100.0 10 1,509 100. 0 100.0
ot her 37 1, 209 78.4 97. 4 64 2,529 76.6 95.7
Washi ngt on 86 1,313 79.1 76.2 96 935 76.0 70.9
Pi erce 22 841 77.3 66. 5 24 382 54.2 42.1

Ki ng 22 212 59.1 85.8 19 132 47. 4 75.8
Cark 4 145 100. 0 100.0 6 147 100. 0 100.0
ot her 38 115 89.5 100.0 47 274 95.7 93.1
ot her 652 2,107 51.8 69.0 775 3,413 45.2 58.8
u. s 2,200 250,207 77.5 99.0 2452 229, 887 73.1 98.3

N A = Not available or not published to avoid disclosure of individual operations.

Source: U S. Dept. of Commerce, Census of Agriculture.
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Appendi x table 2--Size distribution of farms producing | ettuce, 1987
- - - - - Value of all crop sales - - - - - -
State $500, 000 $100, 000 $50,000 $25, 000 Less
Far ms or to to to t han
nor e $499,999 $99,999  $49,999  $25,000

Nunber Percent of farns
Ari zona 107 62.6 29.9 2.8 1.9 2.8
California 683 48. 2 22.3 6.0 7.2 16. 4
Col or ado 45 22.2 33.3 17.8 8.9 17.8
Florida 36 38.9 13.9 13.9 8.3 25.0
Hawai i 86 1.2 24. 4 14.0 15.1 45. 3
M chi gan 53 13.2 24.5 9.4 20.8 32.1
New Jer sey 185 8.1 43.8 11.9 9.7 26.5
New Mexi co 68 27.9 38.2 8.8 11.8 13.2
New Yor k 165 10. 3 24. 2 9.7 10.3 45.5
Ohio 33 18.2 24.2 3.0 15.2 39.4
Oregon 43 4.7 20.9 20.9 14.0 39.5
Texas 44 27.3 27.3 2.3 2.3 40.9
Washi ngt on 86 4.7 19.8 15.1 9.3 51.2
W sconsin 19 0.0 10.5 5.3 5.3 78.9
ot her 547 1.3 14.1 11.5 13.9 59.2
u. s 2,200 23.2 23.2 9.4 10.1 34.2

Source: U S. Dept. of Commerce, Census of Agriculture.
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Appendi x table 3--LETTUCE: Organi zational type of farms, by sales
class, 1987
Total value of crop sales
Organi zat i onal Al l $500, 000 $100,000 $50,000 $25, 000 Less
type farns or to to to t han
nor e $499,999 $99,999 $49,999 $25, 000
————————————————— Nunber of farmg----------------
Individual or famly
Ari zona 40 17 18 2 0 3
California 320 72 90 26 38 94
Col or ado 32 5 13 4 3 7
Fl ori da 16 0 3 3 3 7
Hawai i 65 0 14 9 10 32
M chi gan 35 0 7 3 9 16
New Jer sey 128 3 51 12 15 47
New Mexi co 44 9 15 6 5 9
New Yor k 106 4 12 14 14 62
Chio 23 0 5 1 4 13
Oregon 27 2 2 6 4 13
Texas 26 3 4 0 1 18
Washi ngt on 67 2 9 9 5 42
W sconsi n 15 0 1 1 0 13
O her States 426 2 40 42 56 286
United States 1,370 119 284 138 167 662
Part nership
Ari zona 28 19 9 0 0 0
California 192 125 32 10 7 18
Col or ado 7 1 1 3 1 1
Fl ori da 2 2 0 0 0 0
Hawai i 6 0 2 2 0 2
M chi gan 9 3 2 1 2 1
New Jer sey 29 4 17 6 1 1
New Mexi co 10 3 4 0 3
New Yor k 32 4 17 2 1 8
Chio 2 1 1 0 0 0
Oregon 8 0 3 2 2 1
Texas 5 3 1 1 0 0
Washi ngt on 9 0 4 0 3 2
W sconsi n 4 0 1 0 1 2
Q her States 77 0 26 14 10 27
United States 420 165 120 41 31 63
Cor poration
Fam ly held
Ari zona 25 20 3 1 1 0
California 144 115 26 1 2 0
Col or ado 6 4 1 1 0 0
Fl ori da 12 9 1 0 0 2
Hawai i 11 1 4 1 3 2
M chi gan 9 4 4 1 0 0
New Jer sey 27 8 13 4 2 0
New Mexi co 14 7 7 0 0 0
New Yor k 25 9 11 0 2 3
hi o 7 5 2 0 0 0
Oregon 5 0 4 1 0 0
Texas 7 4 3 0 0 0
Washi ngt on 10 2 4 4 0 0
W sconsi n 0 0 0 0 0 0
O her States 33 5 11 7 5 5
United States 335 193 94 21 15 12
conti nued
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Appendi x table 3--LETTUCE: Organi zati onal

cl ass,

1987 conti nued

type of farns, by sales

Or gani zat i onal
type

Tot al

value of crop sales

All
farns or
nor e

to

to

$500, 000 $100, 000 $50,000 $25, 000

to

$499, 999 $99,999 $49, 999

Less
t han
$25, 000

Cor por ati on

Qher than famly held

Ari zona
California
Col or ado

Fl ori da
Hawai i

M chi gan
New Jer sey
New Mexi co
New Yor k
hi o
Oregon
Texas

Washi ngt on
W sconsi n
Q her States

United States

O her
Ari zona
California
Col or ado
Fl ori da
Hawai i
M chi gan
New Jer sey
New Mexi co
New Yor k
hi o
Oregon
Texas
Washi ngt on
W sconsi n
O her States

United States
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Sour ce:

1987 U.S. Census of Agriculture.
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Appendi x table 4--LETTUCE: Principal occupation of farm operators and
days worked off the farm by sales class

Total value of crop sales

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

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

————————————————— Nunber of farnmg-------------------

Farming is nain occupation

Ari zona 97 65 26 2 2 2
California 602 313 143 35 39 72
Col or ado 39 10 15 5 4 5
Fl ori da 34 14 5 5 3 7
Hawai i 74 1 21 12 12 28
M chi gan 46 7 13 4 10 12
New Jer sey 163 15 80 21 16 31
New Mexi co 60 19 24 4 8 5
New Yor k 139 17 39 15 16 52
Ghi o 30 6 8 1 4 11
O egon 38 2 9 9 5 13
Texas 34 10 12 1 1 10
Washi ngt on 71 4 17 13 8 29
W sconsin 13 0 1 1 1 10
O her States 428 6 73 61 69 219
United States 1, 868 489 486 189 198 506
-------------- Percent of all farmg---------------
Ari zona 90. 6 60. 7 24.3 1.9 1.9 1.8
California 88.1 45. 8 21.0 5.1 5.7 10.5
Col or ado 86.7 22.2 33.4 11.1 8.9 11.1
Fl ori da 94.5 38.9 13.9 13.9 8.3 19.5
Hawai i 86. 2 1.2 24. 4 14.0 14.0 32.6
M chi gan 86.7 13.2 24.5 7.5 18.9 22.6
New Jer sey 88. 2 8.1 43. 3 11. 4 8.6 16.8
New Mexi co 88.3 27.9 35.3 5.9 11.8 7.4
New Yor k 84.2 10.3 23.6 9.1 9.7 31.5
Ohi o 90. 8 18.2 24.2 3.0 12.1 33.3
Oregon 88.3 4.7 20.9 20.9 11.6 30.2
Texas 77.3 22.7 27.3 2.3 2.3 22.7
Washi ngt on 82.6 4.7 19.7 15.1 9.3 33.8
W sconsi n 68.5 0.0 5.3 5.3 5.3 52.6
O her States 78.2 1.1 13.3 11.2 12. 6 40.0
United States 84.9 22.2 22.1 8.6 9.0 23.0
------------------- Nunber of farmg---------------

Qperator days off-farm

None

Ari zona 73 48 21 3 1 0
California 435 242 109 28 22 34
Col or ado 24 3 13 3 3 2
Fl ori da 24 12 4 3 1 4
Hawai i 51 1 17 10 10 13
M chi gan 30 4 11 2 8 5
New Jer sey 137 15 69 19 12 22
New Mexi co 42 15 16 4 4 3
New Yor k 111 13 37 12 12 37
hi o 24 6 6 1 4 7
Oregon 26 2 6 8 4 6
Texas 23 8 11 0 1 3
Washi ngt on 51 4 14 9 5 19
W sconsi n 6 0 2 0 1 3
O her States 281 3 62 39 36 141
United States 1, 338 376 398 141 124 299
conti nued
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Appendi x table 4--LETTUCE: Principal occupation of farm operators and
days worked off the farm by sales class, continued

Total value of crop sales

Item Al $500, 000 $100, 000 $50,000 $25, 000 Less
farns or to to to t han
nore  $499,999 $99,999 $49,999 $25,000
————————————————— Nunmber of farnmg-----------------
Qperator days off-farm

Any
Ari zona 26 14 9 0 1 2
California 195 66 30 11 17 71
Col or ado 16 5 2 4 0 5
Fl ori da 10 2 1 2 0 5
Hawai i 25 2 1 3 19 0
M chi gan 18 1 1 3 2 11
New Jer sey 32 0 4 1 4 23
New Mexi co 24 3 9 2 4 6
New Yor k 45 1 2 3 5 34
Ghi o 8 0 2 0 1 5
O egon 13 0 2 0 2 9
Texas 19 4 1 1 0 13
Washi ngt on 30 0 1 4 3 22
W sconsin 9 0 0 1 0 8
O her States 233 0 12 18 17 186

United States 703 98 77 53 75 400

1 to 99 days
Ari zona 10 7 3 0 0 0
California 65 24 10 3 7 21
Col or ado 7 4 2 0 0 1
Fl ori da 6 1 1 2 0 2
Hawai i 4 0 1 0 1 2
M chi gan 6 1 1 1 1 2
New Jer sey 7 0 2 0 1 4
New Mexi co 10 3 4 1 1 1
New Yor k 13 0 2 0 3 8
Ohi o 4 0 1 0 0 3
O egon 7 0 0 0 1 6
Texas 7 1 0 0 0 6
Washi ngt on 6 0 0 4 1 1
W sconsi n 1 0 0 0 0 1
O her States 100 1 8 14 20 57

United States 253 42 35 25 36 115

100 to 199 days
Ari zona 4 2 2 0 0 0
California 50 11 5 4 5 2
Col or ado 2 0 0 2 0 0
Fl ori da 2 0 0 0 0 2
Hawai i 6 0 0 0 2 4
M chi gan 3 0 0 1 0 2
New Jer sey 6 0 0 1 0 5
New Mexi co 5 0 2 0 3 0
New Yor k 12 1 0 0 1 10
Ohi o 1 0 0 0 0 1
Oregon 1 0 0 0 0 1
Texas 2 1 0 0 0 1
Washi ngt on 10 0 1 0 1 8
W sconsi n 3 0 0 1 0 2
O her States 55 0 2 2 6 45

United States 162 15 12 11 18 106
conti nued
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Appendi x table 4--LETTUCE: Principal occupation of farm operators and
days worked off the farm by sales class, continued

Total value of crop sales

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

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

————————————————— Nunber of farmg-----------------

200 days or nore

Ari zona 12 5 4 0 1 2
California 80 31 15 4 5 25
Col or ado 7 1 0 2 0 4
Fl ori da 2 1 0 0 0 1
Hawai i 15 0 1 1 0 13
M chi gan 9 0 0 1 1 7
New Jer sey 19 0 2 0 3 14
New Mexi co 9 0 3 1 0 5
New Yor k 20 0 0 3 1 16
hi o 3 0 1 0 1 1
O egon 5 0 2 0 1 2
Texas 10 2 1 1 0 6
Washi ngt on 14 0 0 0 5 9
W sconsin 5 0 0 0 0 5
O her States 78 1 1 4 3 69
United States 288 41 30 17 21 179
Not reported
Ari zona 8 5 2 0 0 1
California 53 21 13 2 10 7
Col or ado 5 2 0 1 1 1
Fl ori da 2 0 0 0 2 0
Hawai i 10 0 2 1 0 7
M chi gan 5 2 1 0 1 1
New Jer sey 16 0 8 2 2 4
New Mexi co 2 1 1 0 0 0
New Yor k 9 3 1 1 0 4
Ohi o 1 0 0 0 0 1
O egon 4 0 1 1 0 2
Texas 2 0 0 0 0 2
Washi ngt on 5 0 2 0 0 3
W sconsi n 4 0 0 0 0 4
O her States 33 2 4 4 7 16
United States 159 36 35 12 23 53

Source: 1987 U S. Census of Agriculture.
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Appendi x Tabl e 5--Lettuce

Harvest ed acreage

yield, production,

and price in California

all lettuce, and by type, 1980-92!

Har vest ed Yi el d/ Acr Producti on Price Har vest ed Yi el d/ Acr Producti on Price
Year Acr eage (tons) (tons) ($/ton) Acr eage (tons) (tons) $/ton

——————————— Al lettuce-------------------- -------------------Head lettuce----------------
1980 180, 328 13.09 2,359, 644 180
1981 167,571 14.90 2,496, 716 213
1982 189, 914 12. 67 2,405, 395 228
1983 202, 579 11.95 2,421,421 252
1984 136, 153 11.96 1, 628, 308 203
1985 195, 536 13. 25 2,591,411 221 131, 000 15.5 2,027, 300 216
1986 178,079 14. 68 2,613, 446 230 144, 800 16. 3 2, 365, 500 223
1987 209, 664 13.61 2,853,871 263 154, 900 16.1 2,487, 200 256
1988 197, 590 15.82 3,126, 433 277 166, 700 16. 8 2,789, 100 264
1989 197, 162 15. 58 3,071, 223 265 163, 200 16. 4 2,672,700 255
1990 204, 999 15. 25 3,127, 133 259 161, 700 16.5 2, 656, 700 245
1991 200, 574 15. 28 3, 064, 904 267 156, 700 16. 4 2,557,700 256
1992 203, 155 14.76 2,997, 747 265 152, 500 16. 4 2,489, 500 239

——————————————— Leaf lettuce--------------- ----------------Rommine lettuce-----------------
1985 20, 000 13.8 268, 700 242 6, 200 14. 2 87, 400 242
1986 14, 100 10.9 153, 800 293 6, 200 13.0 80, 700 273
1987 15, 600 11.2 174, 100 352 6, 900 11.9 82, 300 301
1988 22,200 10.9 233, 400 395 8, 500 12.1 103, 100 351
1989 23,900 11.7 274, 300 339 9, 900 12.6 123, 700 318
1990 30, 600 10.6 306, 100 354 12, 700 13.1 164, 100 312
1991 30, 500 10.7 325, 700 332 13, 300 13.6 181, 300 300
1992 36, 100 10.6 364, 700 364 14, 600 9.8 143, 200 462
The Si

began to collect separate data by |lettuce type in 1985

for the unspecified category are not

types.

Sour ce:

County Agricul tura

Conmi ssi oners

Reports,
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Appendi x table 6--Head | ettuce

Harvest ed acreage

yi el d, production

and price, by region and county

1980-92
Regi on/ county Har vest Yield Tot a
Year Acr eage /acre Production Price Comrent s
(tons) (tons) $/ton
Sal i nas:
Mont er eyt 1980 67,124 15. 10 1,014, 085 158 Al lettuce: 1980-83
1981 66, 761 16. 30 1, 089, 533 241 only iceberg: 1984-
1982 66, 270 16. 20 1,072, 649 191
1983 61, 341 16.70 1, 026, 485 285
Oficial statistics for
1984 54, 482 17. 30 910, 675 323 different lettuce types
1985 62, 640 16. 50 1, 039, 575 234 becanme avail able only
1986 64, 800 18. 10 1, 169, 950 233 from 1984 for the major
1987 68, 200 18. 40 1, 257, 225 252 | ettuce producing counties
1988 68, 535 20. 80 1,424,675 213
1989 64, 035 20. 60 1, 318, 450 251
1990 58, 820 20. 30 1, 181, 559 275
1991 63, 000 19. 20 1, 208, 900 243
1992 69, 340 18. 90 1, 311,575 258
Santa Cruz 1980 4, 465 13. 40 60, 000 187 Data include all lettuce
1981 4,017 16. 20 65, 000 238 for the entire period.
1982 3,275 16. 90 55, 189 182 Separate data by variety
1983 3,110 16. 60 51, 731 269 were not avail abl e
1984 4,037 17. 00 68, 770 229
1985 5,149 13. 80 71, 198 265
1986 3,668 17.50 64, 366 207
1987 3, 448 18. 80 64, 650 232
1988 3, 808 19. 90 75, 855 244
1989 4,477 19. 20 86, 020 259
1990 5, 062 19. 30 97, 697 281
1991 5,310 19. 30 102, 271 228
1992 4,985 21.90 109, 177 227
San Benito 1980 3, 200 13.50 43, 300 177 Dat a i ncl ude al
1981 1, 550 17.20 26, 700 228 lettuce for all
1982 2,220 13.50 29, 900 176 period
1983 2,210 13. 80 30, 460 289
1984 1,470 11. 90 17, 500 207
1985 1, 305 13. 60 17,750 150
1986 1, 250 12. 00 15, 000 172
1987 1, 000 15. 40 15, 400 200
1988 1, 400 16. 10 22,540 195
1989 1, 250 16. 20 20, 250 205
1990 3,623 16. 10 58, 330 219
1991 3, 297 18. 50 60, 994 199
1992 4,583 15. 10 69, 432 235
Inperial Valley-Blythe:
I nperi al 1980 46,972 7.93 372, 255 133 all lettuce: 1980-83
1981 38, 356 10. 40 397, 214 143 only head: 1984-
1982 61, 516 6.62 407, 164 354
1983 78, 049 5.54 432, 430 170
1984 30, 062 13. 40 401, 328 218
1985 29, 450 12.70 373, 132 230
1986 30, 554 10. 80 330, 888 239
1987 28, 986 11.60 336, 504 229
1988 31, 144 11. 80 368, 198 541
1989 36, 850 9. 65 355, 620 355
1990 39, 038 9.81 382, 770 161
1991 36, 138 11. 20 402, 986 271
1992 26,134 9.94 259, 801 241 conti nued
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Appendi x table 6--Head | ettuce: Harvested acreage, yield, production, and price, by region and county
1980-92 conti nued

Regi on/ county Har vest Yield Tot a
Year Acreage /acre Production Price Comment s
(tons) (tons) $/ton

I nperial Valley-Blythe continued:

Ri versi de 1980 10, 041 13. 40 134, 685 124 Al lettuce: 1980-83
1981 9, 491 16. 30 154, 589 279 only head: 1984-
1982 10, 210 10. 80 110, 233 311
1983 10, 743 14.00 149, 953 227
1984 9,617 13.20 127,303 139
1985 8, 884 15.10 134, 366 138
1986 8, 844 16. 40 144, 660 132
1987 12,752 13.70 174, 463 193
1988 18,711 12.10 227,216 296
1989 12,784 17.50 223, 669 224
1990 12,081 15. 20 183, 450 158
1991 3, 696 9.61 35, 528 172
1992 2,974 13. 80 38, 738 192

Inland area:

Fresno 1980 9, 255 14. 90 137, 900 234 only head | ettuce
1981 8, 307 16. 60 138, 260 164
1982 7,721 17. 60 135, 970 236
1983 10, 654 18. 90 201, 540 272
1984 13, 600 18. 10 245, 900 202
1985 13, 400 16. 50 221, 000 182
1986 14, 300 17.10 245, 200 234
1987 17, 810 14. 60 260, 900 314
1988 18, 000 14.70 264, 000 219
1989 18, 460 14. 80 272,900 235
1990 17, 110 16. 50 282, 600 289
1991 18, 310 15. 00 274, 400 343
1992 17, 890 15. 90 286, 500 192
Kern 1980 7,530 15. 30 115, 000 211 Data include only
1981 7,906 15. 00 118, 950 145 head | ettuce for
1982 8, 460 14.50 123, 000 194 the entire period
1983 7,906 15. 80 125, 240 197
1984 7,920 11. 80 93, 390 145
1985 5,541 17. 80 98, 900 175
1986 5,341 17.90 95, 400 241
1987 5, 628 14.90 84, 100 423
1988 6, 967 14. 40 100, 600 208
1989 9, 250 13. 00 120, 500 182
1990 7,878 18. 60 146, 300 218
1991 6, 647 19. 80 131, 490 228
1992 6, 598 13.70 90, 200 174

Santa Mari a- Oceano:

Sant a Bar bar a 1980 10, 290 16. 80 172, 669 164 all lettuce: 1980-83
1981 9, 530 17.70 168, 927 215 only head: 1984-
1982 8, 964 17. 30 155, 247 168
1983 8, 324 15. 10 125, 494 242
1984 8, 065 16. 10 129, 830 204
1985 7,623 17.00 129, 286 204
1986 7,732 19. 00 146, 684 188
1987 7,573 17.70 134, 370 233
1988 8, 328 17. 60 146, 789 214
1989 6, 817 18.70 127, 696 227
1990 7,446 18. 20 135, 854 237
1991 9, 005 18. 80 169, 456 262
1992 9,909 17.50 173,412 228 conti nued
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Appendi x table 6--Head | ettuce: Harvested acreage, yield, production, and price, by region and county
1980-92 conti nued

Regi on/ county Har vest Yield Tot a
Year Acreage /acre Production Price Comment s
(tons) (tons) $/ton

Santa Maria-Qceano continued

San Luis Ohi spo 1980 9, 657 17.50 168, 663 157 all lettuce: 1980-83
1981 10,061 19. 40 194, 696 206 only head | ettuce 1984-
1982 9,615 18. 50 177,737 167
1983 10, 937 15. 30 167, 560 228
1984 9,763 13.70 134, 408 204
1985 8, 956 15.50 138, 818 203
1986 7,992 18. 30 145, 854 208
1987 7,856 17.30 135, 909 268
1988 7,686 17. 80 137,195 211
1989 7,633 17.30 131, 860 230
1990 9,108 18. 30 166, 449 274
1991 8,374 16. 30 136, 287 245
1992 7,774 17.10 133,324 227
Sout h Coast :
Vent ur a 1981 5,703 12.50 71,003 230 Al lettuce: 1981-83
1982 6, 387 12.30 78, 600 304 only head: 1984-
1983 5, 637 10. 80 60, 657 384 data for 1980 were
not avail abl e
1984 1,099 19. 60 21, 498 127
1985 1,135 12.30 13,914 108
1986 1,478 14. 60 21, 067 200
1987 1, 692 14.00 23,644 239
1988 1,313 16. 50 21, 634 223
1989 1,259 9.63 12,123 234
1990 1, 267 12. 20 15, 463 165
1991 2,314 13.30 30, 750 234
1992 1,254 13.50 16, 955 281
! Monterey: all lettuce for 1984 includes head | ettuce, bulk for shred, and naked pack. Bulk and

naked pack are added to head | ettuce because they are likely all the head lettuce type

head 1984 1,882 17.3 32,625 323
BLK 1984 2,600 17.1 44,550 237
Naked 1984 50, 000 16.7 833,500 230
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Appendi x table 7--Leaf lettuce: Harvested acreage, yield, production, and price, by region and county
1984-92

Regi on/ county Har vest Yield Tot a
Year Acreage /acre Production Price Comment s

(tons) (tons) $/ton

Salinas:

Mont er ey 1984 2, 690 12. 20 32,871 299
1985 4,814 15.10 72,763 233
1986 5,745 12.90 74,053 272
1987 7,238 12.10 87, 665 358
1988 6, 700 12.50 83, 665 251
1989 7,334 14.30 105, 178 313
1990 11,710 10. 30 121, 063 421
1991 15, 270 10. 00 152,938 354
1992 16, 310 10. 40 169, 438 451

Santa Cara 1984 800 8. 00 6, 400 260
1985 700 10. 00 7, 000 300
1986 800 14.00 11, 200 255
1987 1, 000 13. 00 13, 000 295
1988 1,180 13. 00 15, 340 290
1989 1, 200 12.00 14, 400 375
1990 1, 300 10. 00 13, 000 240
1991 1,130 10. 50 11, 865 305
1992 1, 260 10. 00 12, 600 315

San Benito 1986 350 9.90 3,465 310
1987 550 11. 10 6, 105 363
1988 680 12.90 8,772 237
1989 700 13.20 9, 240 298
1990 857 10. 90 9,341 341
1991 908 11. 80 10, 714 339
1992 1,212 9.97 12,084 400

Inperial Valley-Blythe:

I mperi al 1988 2,336 10. 30 24,042 962
1989 3,073 8.94 27,473 457
1990 4,241 10. 60 45, 086 323
1991 3,892 12.20 47, 336 334
1992 5, 864 11.70 68, 858 198

Ri versi de 1985 1,221 7.83 9, 565 457
1986 855 6. 49 5, 549 476
1987 2,002 8.27 16, 561 374
1988 1,510 6. 25 9,434 987
1989 1,174 6.93 8, 136 465
1990 1,969 7.36 14, 490 410
1991 1,612 6. 00 9, 664 432
1992 1,579 5.90 9, 310 413

Santa Mari a- OCceano:

Sant a Barbara 1984 736 8. 37 6, 160 299
1985 917 7.09 6, 502 375
1986 1,022 7.99 8,163 274
1987 965 9.35 9, 022 416
1988 1,208 9.11 11, 008 287
1989 2,043 10. 60 21, 675 361
1990 1,923 9.68 18, 620 334
1991 1,424 9.63 13,708 346
1992 1,644 9.66 15, 879 350 conti nued
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Appendi x table 7--Leaf |ettuce: Harvested acreage, yield, production, and price, by region and county
1984-92 conti nued

Regi on/ county Har vest Yield Tot a
Year Acr eage /acre Production Price Conmment s

(tons) (tons) $/ton

Santa Maria-COceano continued

San Luis Obispo 1984 518 20. 90 10, 852 177
1985 751 20. 60 15, 470 178
1986 1,105 16. 20 17, 846 163
1987 960 21.60 20, 712 234
1988 1,663 20. 60 34, 256 157
1989 2,072 19. 80 40, 922 190
1990 1,786 22.00 39, 381 179
1991 1,738 22.60 39,192 133
1992 1,677 20. 80 34, 882 222

South Coast:

Vent ura 1984 3, 326 8.31 27,639 359
1985 3,324 8.19 27,223 380
1986 3,527 7.57 26, 686 420
1987 2, 860 7.25 20, 732 434
1988 5, 606 7.33 41, 112 518
1989 4, 647 7.69 35,715 422
1990 3,706 8. 16 30, 252 396
1991 3,029 8.73 26, 458 440
1992 3,672 7.59 27, 864 429

O ange 1984 504 11.50 5, 796 250
1985 608 10. 20 6,214 276
1986 577 10. 00 5,770 287
1988 597 9.15 5, 463 429
1989 595 10. 20 6, 051 337
1990 692 11.10 7,647 280
1991 643 9.61 6,179 291
1992 506 12. 10 6,138 169
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Appendi x table 8--Rommi ne |lettuce: Harvested acreage, yield, production, and
price, by region and county, 1984-92

Regi on/ county Har vest Yield Tot a

Year Acr eage (tons Production Price Coment s
[acre (tons) $/ton

Salinas:

Mont er ey 1984 2,305 12.00 27,731 259
1985 2,452 14. 30 35,092 278
1986 3,475 13. 20 45, 806 273
1987 3,795 11. 90 45,029 335
1988 3,985 12. 60 50, 172 278
1989 4,690 14. 20 66, 637 329
1990 7,980 14.00 111, 685 314
1991 9, 790 14.00 137, 270 294
1992 10, 900 9.71 105, 788 526

Santa Cl ara 1988 125 16. 50 2, 063 240
1989 70 16. 00 1,120 300
1990 85 13. 00 1,105 250
1991 80 11. 00 880 250
1992 80 12.00 960 250

| nperial Valley-Blythe:

Ri ver si de 1984 758 12. 80 9,737 330
1985 648 10. 20 6, 594 242
1986 490 15. 30 7,486 396
1987 1, 266 13. 20 16, 683 241
1988 1,421 9. 60 13, 603 697
1989 1, 387 10. 70 14, 806 291
1990 1, 346 11. 10 14,910 323
1991 1,157 12. 80 14, 801 317
1992 1,159 9.45 10, 953 217
Vent ur a 1984 3,261 13. 30 43, 371 222
1985 2,761 13.60 37,501 230
1986 2,173 12.10 26, 369 243
1987 1, 838 11. 20 20, 590 276
1988 2,873 12. 50 35, 928 331
1989 3,436 11. 30 38, 880 311
1990 2,869 11.70 33, 585 299
1991 2,025 12.90 26, 053 323
1992 2,239 11. 00 24,581 311
Or ange 1986 72 14. 20 1,022 158
1987 -- -- -- --
1988 127 10. 70 1, 356 251
1989 231 9.75 2,252 291
1990 300 9.50 2,850 350
1991 276 8.39 2,316 319
1992 207 4.63 958 258
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