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Executive Summary

Cabbage (Brassica ol eracea var. capitata) is regarded as the nost inportant
menber of the Cruciferae or nustard fanmily, and has remmi ned one of the

worl d's | eading vegetable crops. In 1992, the United States was the world's
si xth-1argest producer of cabbage, accounting for nearly 4 percent of tota
production, followi ng the former USSR, China, the Republic of Korea, Japan
and | ndia, respectively.

Al t hough botanically classified as a biennial crop, cabbage is grown nostly as
an annual crop throughout the United States. It is the nost easily grown of
the col e crops (which include broccoli, brussels sprouts, and caulifl ower)
because it can be planted under a wide variety of conditions. As a native of
the tenperate zone, however, it thrives best in cool, noist climtes.

Cabbage is grown throughout the United States. The five |leading states in
fresh-market production are New York, Texas, California, Florida, and Georgia,
accounting for 75 percent of total production. These five states produced
19,193,000 cwt of fresh-market cabbage in 1994, with a total value of $183.2
mllion (77 percent of the U S total value). In terms of value of output,
the top three states, in order of their ranking, are California, New York, and
Texas.

Cabbage is generally classified as head cabbage and Chi nese cabbage. Head
cabbage represents over 90 percent of commercial U S. cabbage production
Dependi ng on the variety, head cabbage produces round, oval, or flat heads
that vary widely in size and weight. Chinese cabbage heads, on the other
hand, are oval and flat, nore |loosely formed, and lighter in weight.

Sonme head cabbage varieties are sold for fresh use, while others are primarily
processed i nto sauerkraut (kraut). Also, sone head cabbage varieties are
cal |l ed storage cabbage because they can keep for up to five to six nonths. A
smal | proportion of head cabbage is classified as red cabbage, which is sold
as fresh heads or shredded and packed with other |eafy greens as a sal ad m x.
Chi nese cabbage is sold mainly fresh for use in stir fries and other dishes.

Most commrerci al cabbage in the South (particularly Texas and Florida) and in
California is planted in the fall and winter for winter and spring shipnent.

Pl ants for the early crop in the North are transplanted to the field as soon
as hard freezes are over, while |ate cabbage is set out in the latter half of
June and in July.

Hybrid and open-pollinated varieties are available. Hybrid varieties are
general ly nore expensive, but nbst growers prefer them over open-pollinated
varieties. Hybrid varieties tend to have higher yields, inproved seedling
vigor, better color, and a |l onger shelf life. They also mature earlier and
more uniformy. Uniformmaturity reduces the nunber of harvests required
during a season, with a majority of the heads cut during the first harvest.

Because of the cabbage plant's extensive and shall ow root system a successfu
cabbage crop requires abundant noisture throughout devel opnent. Cabbage
pl ants normal |y require about 20-30 inches of water during the season



Frequent, light irrigation, particularly for sumer-seeded crops, may be
necessary to nmaintain favorable conditions for devel opnment. Heavy irrigation
is required fromhead formation until harvest-tine.

National ly, drought is a major threat to cabbage production. As of the 1992
Census, only 37 percent of the farns grow ng cabbage had irrigation. These
farms accounted for 56 percent of cabbage harvested area. Anong the mgjor
cabbage- produci ng states, New York and W sconsin had | ess than 50 percent of
both their farns and harvested acreage under irrigation

Di fferent cabbage varieties require varying lengths of tine to reach maturity.
Generally, nost transplanted cabbage varieties mature in 70 to 120 days, while
di rect seeded cabbage matures in 90 to 140 days. Cabbage is usually harvested
when 50 to 60 percent of the heads are firm A cabbage field is generally
harvested 2-4 tines in a season. Wth nost hybrids, 60 to 70 percent of the
heads are cut during the first harvest, as they mature fairly uniformy

Fresh- mar ket cabbage is sold nostly to brokers, supermarket warehouses, or
central markets in large cities. Sone cabbage is also sold directly to retai
food chains, including fast food restaurants. Some |arge buyers seek the
services of |ocal agents or brokers to facilitate trading activities. The top
t hree cabbage markets are Los Angel es, Chicago, and Boston

Cabbage growers, particularly in the southern, northeastern, and North Centra
states, are often confronted by crop | osses due to weather, pests, and

di seases. Excessive rain and drought are the mmjor production perils in these
areas. Many pest and di sease problens, although usually controllable through
proper crop nmenagenent, are pronmoted by very wet or very dry conditions.
Cabbage growers in California confront far fewer natural perils.

Ad hoc disaster assistance paynents totalled $26.1 mllion over the 1988-93
period. These paynents can be used to indicate which cabbage-produci ng areas
received | arge paynents relative to their acreage. New York, Texas, and
Georgia were maj or cabbage-produci ng states whose shares of total disaster
paynments were sonewhat |arger than their estimted shares of U S. harvested
cabbage acreage between 1988 and 1993. In contrast, California and Florida
accounted for a small share of paynments relative to their respective acreage.

The demand for cabbage insurance will probably be strong, particularly anong
growers in the southern, northeastern, and North Central regions. These areas
have col | ected about the same proportion of total U S. disaster assistance
paynments for cabbage between 1988 and 1993. Several contacts indicated that
growers in these areas would likely be interested in a cabbage policy due to
the reduced |ikelihood of individually-based ad hoc di saster assi stance.

Cabbage producers fromthe western United States, particularly in California,
wi |l probably have |l ess of an interest in crop insurance. Disaster paynents
for cabbage | osses in California accounted for a relatively small proportion
(less than 1 percent) of the nation's total paynents for cabbage, even though
California accounted for about 12 percent of U S. average harvested acreage
bet ween 1988 and 1993.



Cabbage: An Econom c Assessnent of the Feasibility
of Providing Multiple-Peril Crop |Insurance

| nt roducti on

Cabbage (Brassica ol eracea var. capitata) is comercially cultivated for its

| arge, leafy head that is rich invitamin C. It is regarded as the nost
i mportant menber of the Cruciferae or nustard fanm |y, and has renmi ned one of
the world's | eading vegetable crops. In 1992, the United States was the

worl d's sixth-largest producer of cabbage, accounting for nearly 4 percent of
total production, following the fornmer USSR, China, the Republic of Korea,
Japan, and India, respectively (FAO.

Al t hough botanically classified as a biennial crop, cabbage is grown nostly as
an annual crop throughout the United States. It is the nost easily grown of
the col e crops (which include broccoli, brussels sprouts, and caulifl ower)
because it can be planted under a wide variety of conditions. As a native of
the tenperate zone, however, it thrives best in cool, noist climtes.

Al t hough cabbage production is scattered across the United States, about 75
percent of production was |ocated in New York, Texas, California, Florida, and
Georgia in 1994 (USDA, NASS). Cabbage is grown as a spring, sumer, fall, or
wi nter crop, depending on the | ocation.

This report exam nes those aspects of the U S. cabbage industry that relate to
the demand for crop insurance and the feasibility of devel oping a cabbage
i nsurance policy.

The U.S. Cabbage | ndustry

Cabbage is generally classified as head cabbage and Chi nese cabbage. Head
cabbage represents over 90 percent of commercial U S. cabbage production
Dependi ng on the variety, head cabbage produces round, oval, or flat heads
that vary widely in size and weight. This category al so produces cabbage
heads that are usually firmand that often have tightly | ayered, snpoth

| eaves. Chi nese cabbage heads, on the other hand, are oval and flat, nore
| oosely fornmed, and lighter in weight. The |eaves of this category are
crinkled rather than snooth.

Sone head cabbage varieties are sold for fresh use, while others are primarily
processed into sauerkraut (kraut). Also, sone head cabbage varieties are
cal l ed storage cabbage because they can keep for up to five to six nmonths. A
smal | proportion of head cabbage is classified as red cabbage because of its
color (purple-red). Red cabbage is sold as fresh whol e heads or shredded and
packed with other leafy greens as a salad nix. Chinese cabbage is sold mainly
fresh for use in stir fries and other dishes.



Farms Growi ng Head Cabbage

According to the Census of Agriculture, 5,464 farns harvested head cabbage
froma total of 95,445 acres in 1992 (Table 1). The nunber of farnms with head
cabbage increased nearly 9 percent fromthe 1987 Census year, and harvested
acreage was about 6 percent higher. New York, California, Wsconsin, Texas,

Fl ori da, and Georgia accounted for 65 percent of harvested acreage in 1992.

Thirty-seven percent of all farns with head cabbage production in 1992 used
irrigation, and about 56 percent of total head cabbage harvested acreage was
irrigated. The nunber of irrigated farns and the irrigated head cabbage area
dropped 4 percent and 1 percent, respectively, between 1987 and 1992. The six
| eadi ng cabbage- produci ng states (in terns of harvested area) accounted for 69
percent of total U S. irrigated acreage.

Farms Growi ng Chi nese Cabbage

The Census reported that the nunber of U S. farnms harvesting Chi nese cabbage
al so increased between 1987 and 1992, from 246 farnms in 1987 to 253 farnms in
1992 (Table 2). Chinese cabbage was harvested from 8,824 acres in 1992, up
one percent fromthe level in 1987. California, Florida, and Hawaii accounted
for 81 percent of all farms with Chinese cabbage in 1992, and 91 percent of

t he harvested acreage.

Ei ghty-four percent of all farnms with Chinese cabbage in 1992 were irrigated.
The farms with irrigation accounted for 98 percent of the harvested acreage.

Cabbage Production: Fresh Market Versus Kraut Processing

Farms growi ng cabbage for the fresh narket represent a significant proportion
of the industry. According to USDA' s National Agricultural Statistics Service
(NASS), about 92 percent of harvested cabbage area in 1994 was for the fresh
mar ket, while the remaining share was for kraut production (Tables 3 and 4).
Qutput for the fresh nmarket accounted for 97 percent of the total val ue of

U.S. cabbage production in that year

Cabbage for kraut is increasingly sold under contract. O the 184,960 tons of
cabbage produced for kraut processing in 1994, 98 percent was sold under
contract while the remaining 2 percent was sold in the open market. In 1992
and 1993, 84 percent and 90 percent, respectively, of the cabbage used for
kraut was sold under contract.

I ncone Diversification

Many of the farns produci ng cabbage in the U S. al so produce other crops.

I ndustry sources indicate that crop rotation is a very comopn practice anong
growers. Growers usually plant cabbage in rotation with row crops (such as
cotton or corn) or other vegetable crops. Hence, additional inconme can be
derived fromthese crops, and the price and yield risks associated with
produci ng a single crop are | essened.



Table 1--Head

cabbage production,

1992 and 1987

Geographic Harvested Irrigated Harvested Irrigated
area

Farms Acres Farms Acres Farms Acres Farms Acres
Alabama 61 513 12 96 45 231 14 64
Alaska 24 38 15 28 24 47 13 33
Arizona 24 1,949 24 1,949 20 748 20 748
Arkansas 30 198 11 107 28 70 11 44
California 221 11,887 221 11,887 206 9,918 206 9,918
Colorado 52 2,274 52 2,274 47 1,452 47 1,452
Connecticut 90 161 15 24 75 260 19 64
Delaware 10 612 9 612 15 (D) 11 (D)
Florida 99 9,022 73 7,982 111 10,173 97 9,841
Georgia 150 6,593 85 4,332 109 3,319 62 2,735
Hawai i 49 458 36 428 62 646 52 604
Idaho 11 23 10 23 9 29 9 29
Illinois 106 1,238 41 591 106 1,036 28 494
Indiana 126 845 38 525 119 979 34 346
lowa 90 284 24 102 57 305 13 63
Kansas 24 113 11 88 30 77 15 36
Kentucky 191 558 17 31 149 373 34 58
Louisiana 87 587 24 120 86 459 29 126
Maine 80 151 23 50 56 94 8 20
Maryland 122 365 30 165 82 436 27 116
Massachusetts 168 557 46 157 143 540 51 239
Michigan 334 2,523 119 1,181 327 2,929 101 1,179
Minnesota 122 708 30 445 115 693 31 477
Mississippi 53 257 8 67 32 105 6 D)
Missouri 74 220 34 158 71 209 31 163
Montana 17 15 17 15 19 30 19 30
Nebraska 14 54 9 43 18 31 8 10
New Hampshire 32 36 10 22 24 34 12 17
New Jersey 250 2,227 139 2,005 229 2,414 159 2,236
New Mexico 55 1,097 55 1,097 22 179 22 179
New York 537 13,842 129 1,740 579 15,004 166 2,683
North Carolina 328 6,453 66 611 281 4,652 78 1,086
North Dakota 20 D) 11 38 10 25 6 13
Ohio 257 2,122 59 516 267 2,712 66 738
Oklahoma 22 125 9 102 25 73 19 46
Oregon 83 898 77 718 83 896 77 788
Pennsylvania 448 2,009 81 250 477 2,349 109 489
Rhode Island 14 35 6 (D) 12 52 2 D)



South Carolina
South Dakota
Tennessee
Texas

Utah

Vermont
Virginia
Washington
West Virginia
Wisconsin
Wyoming
United States

87
13
139
176
16
46
170
75
49
216
2
5,464

540

4

675
9,312
276

50
1,721
466
40
11,250
(D)
95,445

15
6
16
132
16
13
55
53
5
39
2
2,028

104

2

130
9,122
276
13
658
404

9
1,863
)
53,186

37
7
94
216
18
36
134
92
25
191
3
5,023

238
®
748
13,698
203

43
1,649
932

42
8,294
®
90,011

12

22
181
18
11
56
69

28

2,119

43
)
186
13,633
203
18
1,075
648
)
309
)

53,902

(D) = Data are not published to avoid disclosure, but are included in U.S. totals.
Source: 1992 Census of Agriculture.



Table 2--Chinese cabbage production, 1992 and 1987

1992 1987
Geographic Harvested Irrigated Harvested Irrigated
area

Farms Acres Farms Acres Farms Acres Farms Acres
Arizona 3 (D) 3 ) 6 138 6 138
Arkansas 3 3 -- -- -- -- -- --
California 120 4,540 120 4,540 98 3,749 98 3,749
Florida 27 3,053 26 3,033 23 2,924 21 2,911
Hawai i 59 399 46 338 44 312 40 294
Massachusetts 5 27 1 (D) (NA) (NA) (NA) (NA)
Michigan 8 83 6 70 8 (D) 7 D)
Minnesota 3 D) -— - - - - -
New Jersey 4 D) 3 (D) 15 697 14 695
Washington 3 4 2 (D) 3 (D) 2 (D)
All other States 18 416 6 323 (NA) (NA) (NA) (NA)
United States 253 8,824 213 8,610 246 8,724 214 8,433

(NA)= Not available.
(D) = Data are not published to avoid disclosure, but are included in U.S.

Source: 1992 Census of Agriculture.

10

totals.



Table 3--Cabbage for fresh market: Area planted and harvested, yield per acre, production, and value of production, by
State and United States, 1993-94

1994 State

Area Area Yield

planted harvested per acre Production Value

——————————— Acres---—--—-—-—-——- Cwt 1,000 Cwt 1,000 Dollars
California 10,500 10,500 385 4,043 55,793
Colorado 1,800 1,700 480 816 6,365
Florida 9,300 8,800 320 2,816 29,568
Georgia 11,000 9,000 300 2,700 24,300
Hawai i 600 600 210 126 2,520
Illinois 1,000 960 176 169 1,540
Maryland 800 750 100 75 990
Michigan 2,200 2,000 320 640 5,632
New Jersey 2,300 2,300 300 690 7,797
New York 1/ 12,300 12,000 395 5,490 42,828
North Carolina 5,400 5,000 200 1,000 9,500
Ohio 2,100 1,900 265 504 4,586
Pennsylvania 1,900 1,800 210 378 3,969
Texas 11,900 11,200 370 4,144 30,666
Virginia 1,700 1,500 500 750 5,700
Wisconsin 5,000 4,800 270 1,296 5,119
United States 79,800 74,810 343 25,637 236,873

1993 State

Area Area Yield

planted harvested per acre Production Value

——————————— Acres---—--—-—-—-——- Cwt 1,000 Cwt 1,000 Dollars
California 12,000 12,000 360 4,320 59,184
Colorado 1,600 1,400 390 546 4,859
Florida 10,000 9,500 300 2,850 42,465
Georgia 12,000 11,000 310 3,410 33,418
Hawai i 600 600 230 138 2,622
Illinois 1,100 900 180 162 1,430
Maryland 700 650 160 104 2,080
Michigan 2,200 1,900 260 494 4,742
New Jersey 2,400 2,300 250 575 8,050
New York 1/ 14,100 13,600 380 5,608 46,992
North Carolina 5,700 5,300 180 954 8,586

11



Ohio 2,000 1,900 280 532 6,544

Pennsylvania 2,000 1,900 250 475 5,605
Texas 10,300 9,700 350 3,395 46,851
Virginia 1,800 1,700 445 757 4,921
Wisconsin 6,000 5,200 200 1,040 5,772
United States 84,500 79,550 319 25,360 284,121

1/ Totals are a sum of data for Long Island and upstate New York, except on yield per acre which is an average.

Source: USDA, National Agricultural Statistics Service.
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Table 4--Cabbage for kraut:

United States,

Area planted and harvested, yield per acre,

production, and value of production,

1994
State Area Area Yield
planted harvested per acre Production Value
——————————— Acres---—----—-—-- —————————————-TONS---—=——————- 1,000 Dollars
New York 2,100 2,100 29.00 60,900 2,436
Wisconsin 3,500 3,400 29.65 100,810 3,790
Other States 1/ 820 790 29.43 23,250 1,159
United States 6,420 6,290 29.41 184,960 7,385
1993
State Area Area Yield
planted harvested per acre Production Value
——————————— Acres—--—-—-——-———-— -———————————-Tons----——-—————- 1,000 Dollars
New York 2,100 2,000 36.50 73,000 3,577
Wisconsin 2,800 2,000 17.20 34,400 1,032
Other States 1/ 1,340 1,320 20.55 27,120 1,661
United States 6,240 5,320 25.29 134,520 6,270

1/ Includes Florida, Michigan, Ohio, Oregon, Virginia,

in 1994.

Source: USDA, National Agricultural Statistics Service.

and Washington in

13

1993 and Michigan, Ohio, Oregon, and Washington

by State and



The Cabbage Mar ket
Suppl y

Fresh- mar ket cabbage production in the United States has increased in 16 of
the last 25 years. A total of 2,563.7 nmllion pounds of fresh cabbage (nostly
head cabbage) was produced in 1994, up 1 percent froma year earlier, and up
36 percent and 37 percent from production in 1980 and 1970, respectively
(Table 5). Production in 1994 was valued at $236.9 million. Fresh-market
production is forecast to reach 2,575.0 mllion pounds in 1995, up slightly
fromthe level realized in 1994.

Cabbage is grown throughout the United States. The five leading states in
fresh-market production are New York, Texas, California, Florida, and Georgia,
accounting for 75 percent of total production (Table 3). These five states
produced 19,193,000 cwt of fresh-market cabbage in 1994, with a total val ue of
$183.2 mllion (77 percent of the U S total value). In ternms of value of
production, the top three states, in order of their ranking, are California,
New Yor k, and Texas.

Cabbage for processing into sauerkraut is grown primarily in Wsconsin and New
York. A total of 184,960 tons of processing cabbage was harvested from 6, 290
acres in the United States in 1994, with the vol une of production up 37
percent from 1993 (Table 4). Wsconsin accounted for 55 percent of the vol une
of processed cabbage output in 1994, and New York accounted for 33 percent.
Cabbage for processing in the U S. was valued at $7.4 nmillion in 1994, up 18
percent fromthe prior year

U.S. cabbage supplies are available fairly consistently throughout the year
However, the peak shipping tinme for cabbage typically occurs between Novenber
and April, with the heaviest shipments often in March (Table 6). Mst w nter
and spring cabbage, which is available during the Decenber-through-June
period, is produced in Florida, Texas, and Ceorgia (Tables 6 and 7). The
southern portion of California also produces a winter crop (Rubatzky). The
majority of the sumer crop is grown in areas where summer tenperatures are
relatively mld, including New York, Wsconsin and M chi gan, and sone portions
of northern and central California. The fall crop is produced in New Jersey,
Ceorgia, Texas, Florida, and other states.

U S. inmports of cabbage from foreign sources generally have increased over the
| ast 22 years (Table 5). An average of 2 percent of U S. cabbage supplies
were inported fromforeign sources during the 1980's and 1990's, mainly from
Canada, Mexico, and the Netherlands. This share is up from an average of |ess
t han one percent during the 1970's. The United States inported approximtely
51.7 million pounds of cabbage in 1994, and is expected to inport 55.0 mllion
pounds in 1995. Shipnents from Canada were heavi est in August through January
and those from Mexi co were heavi est between Decenber and February (Table 8).

14



Table 5--Cabbage, fresh: Supply, utilization, and price, 1970-95 1/

Supply utilization Season-ave price

Year Produc- Per Current Constant
tion Imports Total Exports Total capita dollars 1987

2/ 3/ 3/ use dollars

———————————————————— Million pounds----—-—————————————— Pounds —————-%/cwt---—---
1970 1,866.9 7.7 1,874.6 61.1 1,813.5 8.8 3.41 9.72
1971 1,921.5 7.5 1,929.0 71.0 1,858.0 8.9 3.32 8.97
1972 1,861.1 6.4 1,867.5 90.2 1,777.3 8.5 3.52 9.05
1973 1,990.7 12.7 2,003.4 101.8 1,901.6 9.0 5.09 12.32
1974 1,971.2 0.8 1,972.0 55.8 1,916.2 9.0 4.60 10.24
1975 2,019.7 5.3 2,025.0 65.1 1,959.9 9.1 5.37 10.91
1976 1,912.2 0.6 1,912.8 56.4 1,856.4 8.5 5.87 11.22
1977 1,917.4 39.9 1,957.3 72.8 1,884.5 8.6 8.91 15.94
1978 2,013.4 24.0 2,037.4 107.3 1,930.1 8.7 8.37 13.88
1979 1,936.9 17.1 1,954.0 101.7 1,852.3 8.2 8.09 12.33
1980 1,884.9 29.8 1,914.7 73.5 1,841.2 8.1 8.10 11.30
1981 1,981.1 5.9 1,987.0 92.8 1,894.2 8.2 7.16 9.07
1982 2,087.7 26.6 2,114.3 78.3 2,036.0 8.8 9.20 10.98
1983 1,975.0 30.8 2,005.8 61.2 1,944.6 8.3 8.90 10.21
1984 2,002.3 143.2 2,145.5 78.8 2,066.7 8.7 11.90 13.08
1985 2,132.2 39.1 2,171.3 63.0 2,108.3 8.8 8.80 9.32
1986 2,143.4 28.5 2,171.9 64.7 2,107.1 8.8 8.20 8.46
1987 2,275.9 29.1 2,305.0 68.4 2,236.6 9.2 7.90 7.90
1988 2,251.2 30.7 2,281.9 50.3 2,231.5 9.1 7.70 7.41
1989 2,146.5 57.3 2,203.8 50.3 2,153.5 8.7 7.60 7.00
1990 2,163.4 88.2 2,251.6 59.2 2,192.4 8.8 7.70 6.80
1991 2,187.1 45.5 2,232.6 77.0 2,155.6 8.5 8.30 7.06
1992 2,326.7 39.5 2,366.2 86.9 2,279.3 8.9 9.11 7.54
1993 2,536.0 58.1 2,594.1 81.5 2,512.6 9.7 11.40 9.23
1994 2,563.7 51.7 2,615.4 82.9 2,532.5 9.7 9.34 7.40
1995 f 2,575.0 55.0 2,630.0 85.0 2,545.0 9.7 - -

-- = Not available. f = ERS forecast.

1/ Largely head cabbage. End of year stocks and shrinkage are not included.

2/ Source: USDA, National Agricultural Statistics Service. From 1981-91,
production and value data was estimated by ERS based on available State reports.
3/ Source: U.S. Dept. of Commerce. Bureau of the Census. From 1978-89,

U.S. exports were adjusted using Canadian import data. Excludes sauerkraut.

4/ Deflated by the GDP implicit price deflator, 1987=100.

Source: USDA, Economic Research Service.
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Table 6--U.S. monthly cabbage shipments, by origin, 1994

Origin Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

—————————————————————————————————— 1,000 cwt ——-——————————— - ——

By pigagyback:

Arizona 8 3 -- -- -- -- -- -- -- -- -- -- 11
California, Central -— - - 1 5 11 1 3 - - - -— 21
California, South -- 1 2 3 1 -— 4 -— 1 1 3 -— 16
Florida -- -- 1 -- -- -- -- -- -- -- -- -- 1

Sub-total 8 4 3 4 6 11 5 3 1 1 3 - 49

By available truck:

Arizona 21 17 22 17 17 8 3 1 - 3 12 17 138
California, Central -- -- -- -- -- -- -- -- -- -- 1 -- 1
California, Imperial Valley 22 20 15 -- -- -- -- -- -- -- 2 26 85
California, South 6 8 4 -- -- -- -- -- -- -- 1 3 22
Colorado - -— - - - -— 62 120 108 57 - - 347
Florida 196 287 408 286 52 -— - - - -— - 26 1255
Georgia 70 -— - 297 340 14 - - - -— 16 168 905
New Mexico -- -- -- -- -- 47 11 -- -- -- -- -- 58
New York 187 176 189 142 - -— 53 208 263 261 258 283 2020
North Carolina - -— - - 133 324 48 - - 83 204 99 891
Texas 412 472 728 402 226 58 18 45 6 18 160 292 2837
Virginia - -— - - - -— 58 104 68 19 - - 249
Wisconsin - -— - - - -— 169 298 220 280 276 - 1243

Sub-total 914 980 1366 1144 768 451 422 776 665 721 930 914 10051
U.S. Total 922 984 1369 1148 774 462 427 779 666 722 933 914 10100

Source: USDA, Agricultural Marketing Service.

16



Table 7--Area harvested to cabbage,

by season, selected states

Year and State Winter Spring Summer Fall
(January- (April-June) (July-September) (October-
March) December)
1994: ---Acres--- ---Acres--- ---Acres--- ---Acres---
Florida 5,800 3,000
Georgia 4,000 1,000 4,000
Michigan 1/ 2,000
New Jersey 2/ 1,000 1,200
New York 3/
Long Island 1,000
Upstate 11,000
Ohio 1,900
Texas 4/ 8,200 1,900 1,100
Wisconsin 5/ 4,800
Total 14,000 10,000 21,700 6,300
1993:
Florida 6,000 3,000 500
Georgia 5,000 1,000 5,000
Michigan 1/ 1,900
New Jersey 2/ 1,100 1,200
New York 3/
Long Island 1,300
Upstate 12,300
Ohio 1,900
Texas 4/ 6,300 2,200 1,200
Wisconsin 5/ 5,200
Total 12,300 11,300 23,600 7,900
1992:
Florida 6,600 4,800 800
Georgia 4,000 2,000 3,000
Michigan 1/ 2,000
New Jersey 2/ 1,200 1,400
New York 3/
Long Island 1,200
Upstate 10,900
Ohio 1,900
Texas 4/ 5,900 3,300 1,100
Wisconsin 5/ 6,900
Total 12,500 13,300 24,900 6,300

is June to November.
is June to August and for

1/ Usual harvest period for the
2/ Usual harvest period for the
the fall season is September

summer season
spring season
to October.

3/ Usual harvest period for the summer season
4/ Usual harvest period for the

5/ Usual harvest period for the

is July to October.
is December to March.
is August to October.

winter season
summer season
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Source: USDA, National Agricultural Statistics Service.
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Table 8--Total U.S. imports by individual country (1,000 cwt), 1994
Country JAN | FEB | MAR | APR | MAY | JUN | JUL | AUG | SEP J OCT NOV DEC 199
4
Canada 26 14 8 4 4 5 19 37 49 65 70 81 382
Chile - - -— -— 1 -— -— - - -— - -— 1
Mexico 26 20 13 4 7 10 16 8 8 12 9 19 152
Netherlands 3 -— -— - -— - -— -— - -— -— - 3
Total 55 34 21 8 12 15 35 45 57 77 79 100 538

Source: USDA,

Agricultural Marketing Service.
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Denmand

Per capita consunption of all cabbage (fresh and kraut) during the 1990's has
trended upward, nearly reaching the levels of the early 1970's (Figure 1).
Per-capita use of cabbage has been boosted by inproved marketing (including
better packaging and the availability of pre-cut cabbage for cole slaws and
sal ads), and the growi ng popularity of salad bars in restaurants and grocery
stores. Per-capita consunption had generally trended downwards during the

m d-1970's until the early 1990's.

Per capita use of all cabbage is forecast to reach 11.0 pounds in 1995, about
the sane as in 1973. Per capita use of fresh-market cabbage is expected to
reach 9.7 pounds (farmweight) in 1995, up from9.0 pounds in 1973. Per
capita use of canned cabbage (kraut), on the other hand, is forecast at 1.3
pounds (farm weight) in 1995, down from 2.1 pounds in 1973.

Over the last 22 years, fresh-market cabbage has accounted for an increasing
share of total cabbage consunmption. During the 1990's, fresh-market cabbage
accounted for an average of 87 percent of total per capita use, up from an
average of 80 percent in the 1970's, and 83 percent in the 1980's. Consuners
typically prefer dark blue-green cabbage heads that are firm conpact, and
nearly round in shape, and that average between 2.5 to 3.0 pounds in weight
(Longbrake, et al.).

U.S. cabbage exports have accounted for about 3 percent of donestic production
during the 1980's and the 1990's, down from an average share of 4 percent
during the 1970's. The United States exported 82.9 million pounds of cabbage
in 1994, and is expected to export 85 nmillion pounds in 1995 (Table 5). The

| argest market for U.S. cabbage is Canada, followed by Hong Kong.

Prices

Cabbage prices are available for certain markets, and can be obtained from
three sources. USDA's National Agricultural Statistics Service began
publ i shi ng mar ket -year average grower prices for fresh-market cabbage in 1992.
USDA' s Agricultural Marketing Service (Fruit and Vegetable Division) collects
representative weekly whol esale prices at the New York and Chicago markets for
cabbage shi pped from Arkansas, Georgia, Illinois, New Jersey, Texas, New York,
and California. Representative prices fromthese two markets, however, are
not always available. The Departnment of Labor's Bureau of Labor Statistics
reports retail prices for fresh cabbage in Florida.

Retail prices for fresh-market cabbage have a di stinct seasonal pattern, with
the variation due nostly to seasonal changes in availability and the effects
of weather on production (Figure 2). Cabbage prices generally drop sharply
bet ween Decemnber and March, when | arge-vol unme shipnments arrive from Texas,

Fl ori da, and California.

Year-to-year price fluctuations are attributed mainly to the effects of
weat her and changes in acreage. Very little price variation is caused by

demand changes, which are slight fromyear-to-year (M zelle and Westberry).
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_ Figure 1
U.S. Per Capita Use of Cabbage
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"All" refers to all uses (fresh and processing).
Source: Economic Research Service, USDA.
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Figure 2

U.S. Average Retail Prices for Cabbage
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Cultivation and Managenent Practices
Land Preparation

A level, well-prepared seedbed is inportant for successful cabbage production.
Deep pl owi ng and disking are activities perfornmed to insure good drai nage and
pronmote deep root penetration. In addition, leveling the soil will maintain
the correct slope for uniformirrigation and adequate surface drai nage
(Longbrake, et al.). Sonetines, a green-manure crop is turned under at | east
a nonth in advance of planting.

Climte

Cabbage can tolerate wi de tenperature variations, but produces the highest
yields in cool, noist conditions. Tenperatures ranging from59° F to 68° F
are optinmum for good growth (Yamaguchi). Even as a cool -season crop, the

pl ants shoul d be well-hardened. (Hardening is a technique used to slow pl ant
grow h so that the plant can better w thstand unfavorabl e environmenta
conditions.) |If plants are not well-hardened, the heads may be danmaged by

t enper atures bel ow 25° F (Longbrake, et al.). Well-hardened young cabbage

pl ants can tolerate tenperatures as |ow as 15° F wi thout serious danmage.

Soi | Requirenents

Successful cabbage production requires soils with good drai nage and adequate
organic matter. Fall, early winter, and sunmer cabbage crops grow best on
medi um and noderatel y-heavy | oam soils, while spring cabbage thrives on
sandi er | oam soils, which drain better than do the heavier soils (Ware and
MeCol | um) .

Soils with a pH of 6.0 to 6.5 are preferred because phosphorus, an inportant
el ement, is nost available in this range (Ware and McCollum). |In addition
cabbage is very sensitive to strongly acidic soils (those with I ow soil pH).
Strongly acidic soils may cause tipburn, a synptom of cal cium deficiency and
manganese toxicity, and should be |inmed well ahead of planting.

Cabbage seeds germnate at soil tenperatures of 45° F to 95° F (Boudreaux, et
al.).

Varieties

Al t hough several hundred cabbage varieties (or cultivars) are produced in the
United States, they can generally be categorized into four major types (Table
9). Cabbage heads mmy be round, oval, or flattened spheres, and they nay be
nore or |ess conpact, depending on the variety. Wile nost varieties have
green foliage, some have red or purple foliage. The overl apping |eaves that
conpose a cabbage head are very crinkled in sonme varieties, particularly the
savoy types (Seelig). However, the market for red and savoy cabbages is very
limted (Longbrake, et al.).
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Table 9--Four major types of cabbage varieties grown in the United States

Type

Flavor

Characteristics

Use

Availability

Domestic

Sweet

Medium-sized; early or
mid-season crop; heads
usually less compact and
leaf tissues more tender
and brittle than Danish;
both flat and round
varieties; does not keep
well and is seldom
stored except for short
periods.

Some later
maturing varieties
are grown for
sauerkraut as well
as for fresh
market; for
coleslaw or
cooking.

Year-round

Danish

Spicy to
sweet
depending on
variety

Large storage cabbage;
late-maturing, solid-
headed type used mainly
for late fall market and
storage; leaves usually
closely compacted and
smooth; heads are round
or oval.

Good for cooking,
preferred for
coleslaw, egg

rolls.

Year-round

Savoy

Mild, sweet

Readily identified by
crinkled leaf tissues
throughout the leaves
and head; heads are
loosely formed, usually
flattened, sometimes
round or pointed, and
yellowish-green.

Used largely for
salad purposes and
specialty recipes.

Year-round

Red
cabbage

Mild, sweet

Known for its
distinctive reddish or
purple color; has
crinkled leaves.

Used largely for
pickling and salad
purposes.

Year-round

Sources: The Packer; Seelig.
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Cabbage varieties may al so be classified according to their end-use purpose.
There are specific varieties intended for the fresh-market, for processing
(kraut), and for storage. Cabbage that is stored generally has white foliage.

Hybri d and open-pollinated varieties are available. Hybrid varieties are
general ly nore expensive, but nost growers prefer them over open-pollinated
varieties. Hybrid varieties tend to have higher yields, inproved seedling
vigor, better color, and a |onger shelf |ife (Longbrake, et al.). They also
mature earlier and nore uniformy. Uniformmaturity reduces the nunber of
harvests required during a season, with a nmgjority of the heads cut during the
first harvest.

Pl anti ng

Most conmerci al cabbage in the South (particularly Texas and Florida) and in
California is planted in the fall and winter for winter and spring shipnent.

Plants for the early crop in the North are transplanted to the field as soon
as hard freezes are over, while |ate cabbage is set out in the latter half of
June and in July (Ware and MCol | um.

Cabbage can be planted either through direct seeding or transplanting. Seeds
can be sown directly in the field using either the broadcast system or the row
system When the row systemis used, seeds can be sown in one or two rows per
bed. The row systemis usually preferred to broadcast seedi ng because it
ensures adequate plant spacing and facilitates cultivation and harvesting.

The di stance between plants affects the size of the heads, with snaller heads
associated with a closer plant spacing. A 12- to 14-inch spacing is comonly
recommended for fresh-market cabbage (Boudreaux, et al.).

Field beds are usually 5- to 6-feet wide (Ware and McCol lum. Seeding rates
range from 1/4 pound per acre if precision planted to 1 pound per acre if
drilled. Seeds germinate in 6-15 days from planting, given soil tenperatures
between 59° F to 77° F (McLaurin, et al.). The plants are thinned once they
reach transpl anting size

Transpl anting is usually done via the row systemto ensure consistent plant
spacing. While a nechanical transplanter is typically used, transplanting can
al so be done by hand when | abor is not a problemand the nunber of transplants
i's manageable. An ideal transplant is a young plant, about four inches tall
with a stem approximately 1/4- to 3/8-inch in dianmeter. Flower buds should be
absent, and the plant should exhibit rapid vegetative growth. |t should be
slightly hardened at transplanting time (MLaurin, et al.).

Transpl ants are generally ready for field setting about 4-5 weeks from seedi ng
(Boudreaux, et al.). During the winter and early spring, cabbage transplants
are typically grown in covered beds. Gowers along the Gulf and Atlantic
Coasts nmay al so take the precaution of planting cabbage in cold frames made of
gl ass, cloth, or transparent polyethylene. Plants grown in cold franes serve
as reserve plants in case of a heavy freeze. They also mature nore quickly
than plants grown in covered beds (Ware and MCol | um.
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Cabbage transpl ants should be hardened-off, a technique used to slow pl ant
growth prior to transplanting. Hardening off hel ps cabbage plants withstand
unf avorabl e conditions in the field, and increases the chances of them
becom ng wel | -established. Hardened plants tend to devel op new roots faster
and have hi gher water-retaining power (Ware and McCollunm). Green varieties of
cabbage that are hardened prior to transplanting show a slight purpling in the
outer parts of the |leaves (MlLaurin, et al.).

Newl y-set plants that are not hardened-off are prone to bolting in the early
st ages of plant devel opnent, especially when exposed to stressful conditions.
Bolting in cabbage refers to the devel opnent of small, unnmarketabl e heads or
flower stalks while the plant is still imuature. Flower stalk formation is
pronpted on new y-set plants during cool weather, when tenperatures range from
35° F to 50° F (McLaurin, et al.).

VWen transplanting, the plant roots should be placed 3 to 4 inches deep and an
appropriate fertilizer starter solution should be applied. Irrigation should
i medi ately follow and be maintai ned so that the plants' roots beconme well -
established (McLaurin, et al.).

Si nce cabbage has a shallow root system deep cultivation is typically not
encouraged. The exceptions are when the soil is very hard and when weeds
become a problem Fall and spring crops usually require three cultivations,
while the winter crop requires fewer. Cultivation should end when cabbage
heads start to form as tools or equipnent may injure or wound the head.
Cultivation is also discouraged early in the norning because the | eaves are
turgid at this tinme and prone to breaking (Ware and MCol | um.

Fertilization

Cabbage requires high rates of nitrogen, phosphorus, and potassiumto achieve
maxi mrum yi el ds. Heavy applications of nitrogen alone may result in |oose,
puffy heads (Boudreaux, et al.). Phosphorus and potassium are usually applied
before or during planting by broadcasting or banding, while nitrogen nay be
applied as a side dressing (Ware and McCol | um.

Foliar nutrients are sonetinmes applied, often after a frost or hail storm to
pronote rapid plant recovery. Foliar nutrients help rejuvenate frost- or

hai | - damaged pl ants, and increase plant resistance to stresses and pests
(McLaurin, et al.).

Irrigation

Because of the cabbage plant's extensive and shall ow root system a successfu
cabbage crop requires abundant noisture throughout devel opnent. Cabbage
plants normally require about 20-30 inches of water during the season
Frequent, light irrigation, particularly for sumer-seeded crops, may be
necessary to maintain favorable conditions for devel opnment. Heavy irrigation
is required fromhead formation until harvest-time (Longbrake, et al.).

Either furrow or sprinkler systens can be used successfully (Ware and
MeCol | um) .
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Moi sture nust be evenly avail able. Uneven noisture or noisture stress after
t he cabbage heads are fornmed may cause splitting or bursting, and can cause
serious yield reductions (Tyson).

Crop Rotation

Crop rotation is a common practice in cabbage production, primarily to contro
i nsects, pests, and diseases. Many spring and sumrer crops are good rotation
crops for fall cabbage. Cabbage-related crops such as broccoli, cauliflower,
nmustard, turnips, and brussels sprouts should not be used in rotation with
cabbage (Boudreaux, et al.). Diseases compn to these crops persist in the
soil when grown in succession on the sane |and (Longbrake, et al.).

Harvesting Practices

Di fferent cabbage varieties require varying lengths of tine to reach maturity.
Generally, nost transplanted cabbage varieties mature in 70 to 120 days, while
di rect seeded cabbage matures in 90 to 140 days (MLaurin, et al.). Cabbage
is usually harvested when 50 to 60 percent of the heads are firm (Longbrake,

et al.). Another indication of maturity is the slight curling back of the
edge of the top |eaf.

A cabbage field is generally harvested 2-4 tinmes in a season. Wth nost
hybrid varieties, however, 60 to 70 percent of the heads are cut during the
first harvest, as they mature fairly uniformy (Boudreaux, et al.).

Harvesting usually involves cutting the cabbage heads by hand with a | arge
knife. The harvested heads are nmoved fromthe field via tractor-drawn belt
conveyors and then hauled to central |oading stations or packing sheds for
final trimm ng and packing (Longbrake, et al.). Sonme cabbage is generally
al so field-packed for the fresh narket.

Careful handling of cabbage during harvest and packing shoul d be observed to
avoi d bruising and to reduce storage | osses. About three to four of the green
wr apper | eaves are |left attached to the head at harvest, except when damaged
by wornms. The wrapper |eaves not only protect the head during harvest and

shi pping, but also give it a fresh appearance.

Gradi ng, Packing, Storing, and Shipping Practices

The two U. S. grade standards for cabbage are U.S. No. 1 and U. S. Commerci al

U S. No. 1 applies to heads that are reasonably solid and not withered and
puffy. They should be well-trimmed and free fromsoft rot, seedstens, and
damage caused by di scoloration, freezing, diseases, insects, or machines
(Hurst). They should be of one cultivar or of varieties with simlar
characteristics. The U 'S. commercial grade is sinmilar, but requires that the
heads be reasonably firm (instead of "reasonably solid"), and allows an

i ncreased tol erance for defects.

The standard containers for packi ng cabbage are 50-pound nmesh sacks, wooden
crates, or fiberboard waxed cartons. Each contai ner holds about 18 to 24
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heads. The heads are arranged in orderly layers in the crates (or cartons),
with the stemends to the outside. They should be packed firmy, but not
tightly enough to cause brui sing.

After packing, the filled containers are precooled to 35° F to 45° F using the
forced air nmethod (with high hum dity) to remove field heat. Precooling hel ps
prolong quality and reduces | osses due to soft rot damage and ot her transit

di seases. Cabbage is transported in refrigerated trucks or rail cars, each
with the capacity for 700 to 800 containers (Longbrake, et al.).

Cabbage heads, free of any diseases or injuries, can be stored for 3 to 6
weeks provided that tenperatures are maintained at near 32° F with relatively
hi gh hum dity (90 to 95 percent). Cabbage should not be stored and shi pped
with fruits and vegetables that ent ethylene gas, which pronotes ripening.
Exposure to ethyl ene can cause yell owi ng and sheddi ng of the outer |eaves,
whi ch reduces quality (Hurst). Commodities that emt ethylene include

t omat oes, cant al oupes, and peaches.

Mar keting Practices for Cabbage

Fresh- mar ket cabbage is sold nostly to brokers, supermarket warehouses, or
central markets in large cities (Longbrake, et al.). Some cabbage is also
sold directly to retail food chains, including fast food restaurants. Some
| arge buyers seek the services of |ocal agents or brokers to facilitate
trading activities. The top three cabbage narkets are Los Angel es, Chicago,
and Boston.

Some produce agencies may arrange for their own production and marketing. A
limted quantity is also shipped on consignnment. The southern narkets receive
| ess than 20 percent of all shipnents (M zelle and Westberry).

Growers of kraut cabbage (for processing) nost often have a ready market for
their product at the tinme of planting because they produce under contract with
kraut processors. Kraut processors are very particul ar concerning the cabbage
variety that growers plant. Hence, not all fresh-market cabbage can be sold
to the kraut nmarket. Contracts between kraut processors and growers are often
based on tonnage. Production exceeding the required tonnage is often |eft
unsold or sold at a discount.

Costs of Production

Harvesting costs for cabbage are about 30 to 60 percent of total production
costs (Table 10, also see Appendix A). Harvesting costs are high, especially
when cabbage is harvested manually. High harvesting costs can encourage noral
hazard when cabbage prices are low. In general, however, industry sources

i ndicate that prices nust be very | ow before growers abandon their cabbage
crop, due to their desire to supply established markets. Moral hazard woul d
be nmost likely to occur when very low prices are realized, and growers at the
sanme time have large quantities (in excess of demand) avail able for harvest.
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Tabl e 10--Cabbage: Variable harvesting costs, selected states!?

Vari abl e Tot al Vari abl e harvest
State Yield harvest cost cost percent of tota
50-1b cartons  -------- $/acre-------- Per cent
per acre
California:

I mperial County 500 1,700 3,029 56
Fl ori da:

Hastings Area 425 1, 148 2,428 47
Georgi a 500 1, 066 1,683 63
Kent ucky

(Overhead Irrigated) 800 939 1,766 53
M chi gan 400 680 2,145 32
New Yor k 2

(Kraut cabbage)

Di rect seeded 1,028 235 751 31
Transpl ant ed 976 224 773 29
(St orage cabbage)
Di rect seeded 988 398 899 44
Transpl ant ed 1, 060 415 984 42
Texas
South Texas District
(I'rrigated) 600 1,917 2,821 68

! Costs nmay not be conparabl e anong states because budgets may be for

di fferent seasons and may not include the same cost itens.

2 Selling costs were added to harvesting costs. Yield per acre (in tons shown
in Appendi x A) was converted to the nunber of 50-1b cartons per acre.

Sources: California Cooperative Extension, University of California; |saacs,

et al.; Nott, et al.; Smith and Tayl or; Snyder; Texas Agricultural Extension
Service, Texas A&M University; Westberry and M zelle.
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Pr oduction Perils

Cabbage growers, particularly in the southern, northeastern, and North Centra
states, are often confronted by crop | osses due to weather, pests, and

di seases. Excessive rain and drought are the mmjor production perils in these
areas. Many pest and di sease problens, although usually controllable through
proper crop nmanagenent, are pronoted by very wet or very dry conditions.
Cabbage growers in the western states, particularly California, confront fewer
natural perils.

Excessive Rain

Due to their shallow root system cabbage plants require plenty of noisture.
However, sone varieties are subject to bursting when dry weather is followed
by heavy rains (Seelig). Excessive rains can also flood |ow1lying areas, with
prol onged periods of standing water causing root suffocation and plant death.
Wet conditions can al so pronote di seases by providing an environment conducive
to the rapid nultiplication of rot pathogens.

Because they are shall owrooted, cabbage seedlings and plants can be uprooted
by exposure to heavy rains and | ong-standing water. Heavy rains can al so wash
away new y-pl anted seeds.

Rai ny weat her may al so del ay harvesting. Middy conditions in the field make
it difficult to bring in the heavy equi pnent needed for |oading and hauling
(Price).

Excessive Cold, Frosts, and Freezes

Exposure of new y-sown seeds and new y-transpl anted seedlings to frosts or
freezing tenperatures may cause bolting, or the formation of flower stalks
(Kelly). This situation will significantly reduce yields because, npbst often,
cabbage heads do not form when flower stal ks appear during the first year
When cabbage heads do appear, they are usually deforned.

Pl ants that are past the juvenile stage will flower when tenperatures are |ess
than 50° F for 5-6 weeks. The |lower the tenperature, the shorter the tinme
required for flowering (Yamaguchi).

Dr ought

Very hot, dry weather (or severe water stress) immediately after transpl anting
may stunt plant growth and result in bolting. Bolting is a condition wherein
the plant produces flower stal ks rather than normal cabbage heads, reducing
yields. New y-sown seeds may also fail to germ nate under drought conditions.
Severe water stress during head formation may result in deformed or shrivelled
cabbage heads. Drought conditions can typically be mitigated by irrigation
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Hai

Hai | damage to plant buds and | eaves results in distorted cabbage heads or the
failure to produce heads (Kelly). Hail occurring later in the season after
head formati on may wound or |acerate the wapper |eaves, resulting in a poor
appearance for the fresh market. |In addition, wounds may al so pronote pre-
and post-harvest rot problens.

Di seases

Various di seases infecting cabbage may reduce yields. Sone di seases may cause
m nor spotting, while others cause serious damage or conpl etely devastate the
crop. The nost inportant cabbage di seases are black rot, black |eg, yellows,
and cl ub root.

Bl ack Rot

Black rot is a bacterial disease caused by Xanthononas canpestris, and infects
cabbage through natural openings or injuries on the |leaves. The nost serious
damage fromthis di sease usually occurs under wet, warm conditions. Initia
synptons are stunting, yellow ng of the |eaves, and bl ackeni ng of the veins.
Later, the plants show dwarfing and produce one-sided heads.

This disease is seed-borne, and is often introduced via contam nated seeds or
infected transplants. It is also spread by rain, irrigation, running surface
wat er, and insects and other novenent in the field while the plants are wet.

Bl ack rot can infect cabbage at any stage of plant growh. |Infected seeds
that germ nate usually die quickly. Infected young seedlings usually fail to
produce heads. Heads frominfected plants deteriorate rapidly after harvest.
In the nost serious cases, the crop may be destroyed.

Varieties are available that are resistant to black rot. For those varieties
that are not resistant, prevention is the key to avoiding | osses. The use of
di sease-free seeds or transplants, crop rotation, and good sanitation
practices are recommended.

Bl ack Leg

Bl ack I eg is caused by the fungus Phoma |ingam and can cause serious yield

| osses. The fungus can live for at |east three years in the soil, and is al so
carried by the seeds. When present, |ight brown cankers and spots initially

formnear the base of the stemand on the | eaves, followed by numerous bl ack
dots which are actually the fruiting bodies of the fungus. Wt conditions
promote the spread of black leg (Gay). Seeds should be treated, and resistant
varieties are recomended.

Yel | ows

Yell ows is a disease caused by the fungus Fusarium oxysporum f. congl utinans.
While primarily a northern disease, it also nay danage cabbage grown in the
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upper South (Ware and McCol lum. Infected plants turn yellow soon after they
are transplanted. Later, the disease causes |eaf drop, curving stal ks, and
the formation of buds on | eafless stens. Severe cases result in plant death.

The causal organism Fusarium can persist in the soil for several years and
is spread by rains and field equipnent. It enters plants through the root
hairs. Resistant varieties should be used.

Cl ub Root

Cl ub root (Pl asnodi ophora brassicae Wr.) attacks the roots of cabbage pl ants,
causing club-like swellings near the stemof the plant. The di sease can be
controlled by avoiding infested areas, planting resistant varieties, using
crop rotation, keeping the soil alkaline (pH 7.2), and using PCNB at the tine
of transplanting (Ware and McCol | um.

Downy M | dew

Downy mi |l dew is a disease caused by the fungus Peronospora parasitica, and
attacks seedlings or mature cabbage that has headed. It can be introduced by
i nfected transplants or w ndbl own spores found on the undersurface of the

| eaves of infected plants. Cool, npist weather is very favorable for disease
devel opnent .

Downy mi |l dew can destroy a field within 3 to 4 days after it is first noticed
(Gay). Initial synptons of the disease are yell ow brown spots that form on
the upper |eaf surfaces and a fluffy gromh of nold on the undersurface of the
| eaves. Young infected |l eaves may drop off. Wbunds caused by the di sease can
serve as entry points for soft rot bacteria. The spread of downy m | dew can
be controll ed through repeated applications of fungicides such as Bravo and
Maneb.

Powdery M | dew

Powdery mldew is a fungal disease causing white, talcumlike nold growth on

the |l eaf surfaces. It is sonmetimes found on cabbage, although rarely is the
damage serious. |If not properly controlled, it may result in stunted, wlted
gromh. In the nost serious cases, it can result in plant death. Fungicida

sprays can be used for control

Danpi ng- O f

Dampi ng-of f is a disease that causes young plants to rot at the soil surface
and col | apse suddenly. Infected seeds fail to germnate. Cold, danp weat her
and thick stands pronote its devel opnent. For control, treated seeds should
be used. Oher controls include the sterilization of plant beds, use of good
dr ai nage, and the avoi dance of thick stands (Boudreaux, et al.).
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Nemat odes

Root knot nemmt odes (Mel oi dogyne sp.) are parasitic eelworns that attack the
roots of cabbage plants, producing irregularly shaped galls. Above-ground
synmptons of nenmatode-infected plants are stunted growth coupled with chlorosis
(Gay). Seriously damaged plants fail to survive. The root-knot nenmtode
thrives in well-drained | ocations and is sel dom evenl y-distributed over a
large area. Soil fumi gation and crop rotation with a nematode-resi stant crop
are control practices (Ware and McCol |l um.

Vi ruses

Turni p Misaic

Cabbage plants infected by the turnip nosaic virus exhibit stunted growth,
nottling, distorted | eaves, and a reduced |eaf bloom This virus may also
cause spotting on the outer and inner |eaves of the cabbage heads, nmaking them
unmarketable. It is transmtted by various aphid species (Gay). Disease
prevention involves using insecticides to control aphid popul ations.

Cabbage Mbsaic

Cabbage nosaic | owers the quality of cabbage heads by causing bl ack specking
of the heads near harvest-tine or when in storage. Serious |losses fromthis
di sease are observed npost often when infection occurs early in the season
Cabbage npsaic is transnmitted by cabbage and peach aphids (Gay). Contro

i nvol ves the use of insecticides to control aphids.

Tomat o Spotted Wt Virus (TSW)

The tomato spotted wilt virus can infect cabbage plants at any stage of
growth. Young seedlings can be easily infected and may die fromthe virus.
Synptons include spot formation and wilting of the | eaves, which eventually
results in the death of the plant. The virus is transmtted by thrips. Crop
rotation practices and the use of thrip-resistant varieties help prevent the
devel opnent of TSW. G owers should also spray insecticides to contro
thrips.

I nsects and Ot her Pests

Insects can be a serious peril to cabbage. Mst insects, particularly cabbage
| oopers, dianmond back noths, and cutwornms, cause the greatest destruction
during their larval stage. Mst insects feed on the cabbage | eaves. Aphids,

in addition to feeding, can also transmit viral diseases.

Cabbage Loopers

Cabbage | oopers (Trichoplusia ni) spend their entire Iife cycle on the cabbage
plant. In the |arval stage, cabbage |oopers appear as |arge worms (about 1-
1/2 inches long). The larvae feed on the underside of the cabbage | eaves,
produci ng | arge holes. They are nost destructive during early sunmer and
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fall. Insecticides should be applied at the first signs of noth activity
(Adans) .

| nport ed Cabbage Wor ns

| nported cabbage worns, Pieris rapae, feed on the cabbage | eaves. However,
they very rarely cause serious economc |losses if controlled through the use
of pesticides. The adult is a common butterfly that |ays eggs singly on the
| eaf surface. The larvae are green and have a vel vety appearance, with a
narrow, |ight yellow stripe down the back. Controls should be initiated when
a buildup of larvae occurs (Adans).

Cabbage Aphi ds

The cabbage aphid (Brevicoryne brassicae) is a sucking insect with a powdery
and waxy covering that is simlar in appearance to the | eaves of the cabbage
pl ant. Al though cabbage aphi ds may be present year round, they do not al ways
cause significant damage. They are nost destructive when cool, dry weather is
present during the spring or fall, which favors the build-up of |arge aphid
popul ati ons. Heavy infestations may cause the cabbage | eaves to curl, and may
prevent head formation (Curwen, et al.). Aphids may also transmt vira

di seases to the cabbage pl ant.

Cabbage aphids are difficult to control because their waxy covering sonewhat
protects them fromspray materials. Cabbage plants should be treated with
i nsectici des before aphid popul ati ons expl ode to damagi ng | evel s (Adans).

Turni p Root Aphids

The turnip root aphid, Penphigus populitransversus, feeds on cabbage plants,
causing yellowing and stunting. They are very destructive when present in

| arge nunbers, and can particularly cause damage to late fall or early spring
pl antings. Under favorable growi ng conditions, however, infestations late in
the season do not cause serious yield reductions. The application of soi

i nsecticides prior to planting is the best neans of control (Adans).

Cabbage Webwor ns

The cabbage webworm Hellula rogatalis, can be a serious pest of cabbage. It
feeds on the bud area of the cabbage plant, resulting in noderate- to heavy-
webbi ng. Insecticides should be applied at the first signs of an infestation

Di anond- back Mt hs ( DBM

The di amond- back noth, Plutella xylostella, is one of the npst destructive
pests of cabbage and nay attack at any stage of plant growth. The noths |ay
eggs on the undersides of the | eaves, which hatch in a day or so. The |larvae
feed on the | eaves, resulting in holes that enlarge as the | eaf develops. The
| arvae al so attack the devel opi ng heads, causing deformty and encouragi ng
soft rots (Adans).
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Tenper atures bel ow 50° F di scourage feeding activity of the larvae, while

t enperatures above 80° F favor rapid population growth. Heavy rains nmay
reduce popul ations dramatically (Adans). Preventive insecticide treatnents
are the nost efficient control nethod.

Cut wor s

Cutworns, Feltia subterranea, are greasy, gray caterpillars that feed on the
stens and | eaves of cabbage at night, then retreat into the soil in daytine.
Heavy popul ations nmay be present during the spring since cutworns nmay survive
the winter in the larval stage. Mst cutwornms cut plants off at, or slightly
bel ow, the soil surface, which makes newy set transplants very susceptible
(Curwen, et al.). Mature plants, with thicker and tougher stens, are |ess
suscepti ble to cutworm damage. Insecticides are used for control

Maggot s

Maggots are the immture stage of flies, and are attracted to decayi ng organic
matter. They damage plants by feeding on the roots and stens. Young cabbage
seedlings or transplants are the npst prone to nmggot attack, particularly
during the cool er months when the plants are developing slowy. Seedling

pl ants can be killed rapidly, whereas transplants tend to wilt and die slowy
(Curwen, et al.). Soil-applied insecticides are used to prevent maggot

damage.

Fl ea Beetles
Fl ea beetles usually feed on the | eaves of cabbage seedlings, producing snall
circular holes. These beetles are small and shiny black in appearance. Their

feeding activities can quickly kill young seedli ngs.

Har | equi n_Bugs

Har | equi n bugs (Miurgantia histrionica) can damage cabbage plants with their

pi erci ng, sucking nouthparts. Both the young and adult insects feed on the
vei ns of the cabbage | eaves, sucking plant juices and injecting a poison into
the plant (Ware and McCollum. Their feeding often results in wilting of the
| eaves. Insecticides are applied for control, usually when one bug is found
per 10 plants (Adans).

Stink Bugs

Stink bugs, Nezara viridula, also feed on the |eaf veins using their piercing,
sucki ng nout hparts. They suck out plant sap, which consequently results in
wilting. Stink bugs are a nore comon probl em anong turni ps and nustard than
cabbage or other |eafy greens (Adans). Insecticides are used for control

Weeds

Weeds conpete with cabbage for water, nutrients, and light. They becone a
nore serious problemas tenperatures rise. Fields heavily invaded by weeds
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are likely to suffer fromreduced crop yields and reduced quality. G owers
may have to sell their cabbage at a discount due to inferior quality, or
worse, they may find the heads unmarketable. Harvesting is also very
difficult and tine-consuming in weed-infested fields. Herbicide applications
and crop rotation are control nethods.

Physi ol ogi cal Di sorders

| nternal Tipburn

Ti pburn is a physiol ogical disorder in cabbage plants, and is caused by hot,
dry, windy, weather during head formation. It occurs on the |eaf margins

i nside the head, and thus is undetectable until the cabbage head is cut open
Prevention practices include the use of tipburn-resistant hybrids, and the
avoi dance of a heavy, single nitrogen application during head formation. 1In
addition, cultivation my be avoided to save feeder roots and to maintain the
plant's water uptake (Longbrake, et al.).

Br ui ses

Cabbage heads are prone to bruises, especially during harvesting and packi ng.
Stens should be cut at nost one-half inch beyond the point of attachnent of

t he outernost | eaves. O herw se, they becone prone to danmage fromthe | ong,
protrudi ng stens. Sonetines, cabbage heads are subject to inpact damage when
thrown into bulk containers in the field or at the packing shed, resulting in
broken outer |eaves and bursting (Hurst).

WIlting

Cabbage heads wilt quickly when there is a delay in renmoving themfromthe sun
after harvesting (Hurst). Harvested cabbage heads should be protected from
too nmuch sunlight exposure. They should also be precooled inmediately after
harvest to prevent the accunul ation of field heat.

Bol ting

Bol ti ng occurs when the cabbage plant produces flower stal ks, rather than a
mar ket abl e head. Bolting is pronpted by various factors that slow vegetative
growm h, including a |ack of nitrogen or other nutrients, drought stress,

i nsects, diseases, and conpetition from weeds. Exposure of new y-pl anted
seeds and newl y-transpl anted seedlings to excessively cool tenperatures may
al so cause bol ting.

St ate Anal yses
California
California is the leading U S. cabbage-producing state in terns of val ue of
production, but ranks third, behind New York and Texas, in terms of harvested

acres and output volume. According to NASS, California produced 4,043,000 cwt
of cabbage in 1994, valued at approximately $55.8 mllion (Table 3). The
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value of California's output represented about 24 percent of U S. total fresh-
mar ket cabbage production in 1994.

Cabbage production in California in 1994 decreased 6 percent fromthe previous
year, due to a reduction in planted and harvested acreage. Yields, however,
reached 385 cwt per acre in 1994, up about 7 percent from 1993.

The Census of Agriculture reported that 221 farnms in California harvested head
cabbage froma total of 11,887 acres in 1992 (Table 1). The Census al so
reported California as the | eading producer of Chinese cabbage in 1992, with
120 farns harvesting 4,540 acres, about 51 percent of the U S. Chinese cabbage
area (Table 2). Virtually all of California's cabbage farns are irrigated.

Si xty-six percent of California's harvested cabbage acreage in 1992 was al ong
the Pacific Coast, in Santa Barbara, Ventura, Monterey, and San Luis Obispo
counties (Census). Santa Barbara and Ventura counties each accounted for
about 20 percent of the state's total harvested area in that year. Inperia
and Riverside counties, in the southernnost portion of the state, each
accounted for about 6 percent of California' s harvested acreage.

G ower_ Practices

Cal i forni a-grown cabbage is avail able al nost year round. Southern California
produces the winter and spring crops, while northern and central California
produce the sumer crops (Rubatzky). The winter and spring crops, however,
dom nate the state's cabbage production.

Growers plant from Septenber through October for the winter crop, which is
usual ly harvested from |l ate Decenber through February. They also plant from
Novenber through early February for the April through June harvest.

Wil e sone cabbage growers prefer to transplant, direct seeding is the nost
common nethod of planting. Sprinkler irrigation is typically used when the
crop is germnating, while furrowirrigation is nore conmon once seedlings

have enmerged (Rubatzky).

Cabbage is grown as an annual crop in California, neaning that the plant is
harvested for one season and then destroyed. Cabbage is regarded as a | ow

i nput crop and a small industry in California as conpared to |lettuce, celery,
and strawberries. Cabbage is usually grown in rotation with celery, lettuce,
t omat oes, and pot at oes.

Hybrid varieties conprise a majority of the state's plantings. Since hybrids
mat ure much nmore uniformy than open-pollinated varieties, growers try to

enforce a single harvest (one cutting) as much as possible. "Headstart" is a
comon green-cabbage variety. Alnost all growers produce a certain proportion
of red cabbage. "Rubyball" is the standard hybrid red variety (California

Cooperative Extension).
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Mat ur e cabbage heads are usually hand harvested. The harvested heads are
typically field-packed, with 50 pounds to a carton, and transported via
refrigerated trucks.

California's cabbage is growm entirely for the fresh market, and is sold

mai nly through term nal markets and to direct retail chains. However, there
has been a steady decline in the volunme of cabbage sold through term na
markets in recent years. Qut-of-state shipnents are limted to the western
st at es.

Production Perils

California growers face no major perils in growi ng cabbage (Rubatzky). There
have been occasi onal heavy rains and floods between 1991 and 1993, but they
have not affected cabbage plantings to the sane extent as certain other crops
(CFSA, Tul are County). There are also occasional frosts, but these
occurrences al so have not caused any serious crop |osses, especially since the
crop can nore or |ess withstand some freezing tenperatures.

Cabbage worns, di anond back noths, and cabbage aphids are commn insect pests
found in cabbage fields in California, while fusariumyellows is the nost
conmon di sease problem There al so have been occasi onal nematode probl ens.
However, pest and di sease problens can be brought under control through the
use of prudent nanagenent practices.

Demand for Crop Insurance

Most California growers would likely have little interest in a crop insurance
policy for cabbage because they have not faced serious production perils in
the past. Ad hoc disaster paynments for cabbage | osses between 1988 and 1993
have been small when conpared with the paynents received by other major
cabbage- produci ng states (Table 11). Further, since cabbage is regarded as a
low input crop in California, it is considered |ess inportant than the high-

i nput crops such as lettuce, celery, and tomatoes (Rubatzky). Growers are
nore likely to have an interest in insuring these high-input crops.

Fl ori da

Fl orida's cabbage industry ranks fourth in the nation in ternms of val ue of
production. In 1994, Florida growers harvested 2,816,000 cw of cabbage from
8,800 acres (Table 3). Production was valued at $29.6 nillion, approximtely
12 percent of the U S. total

The Census of Agriculture reported that 99 Florida farns grew head cabbage in
1992, down from 111 farnms in 1987 (Table 1). These farns harvested a total of
9,022 acres of cabbage, down from 10,173 acres in 1987. Seventy-four percent
of these farms had irrigation, covering 88 percent of the state's tota
harvested crop acreage.
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Table 1l1--Disaster assistance payments for cabbage, 1988-93

Estimated average

Total cabbage

Share of U.S.

39

Region/State cabbage harvested Share of disaster cabbage
disaster
acreage, 1988-93 U.S. acreage payments, 1988-93 payments
---Acres--- ---Percent--- -—-Dollars--- ---Percent--
Northeast 19,757 21.18 7,244,529 27.76
Connecticut 201 0.22 115,279 0.44
Maine 128 0.14 60,337 0.23
Massachusetts 550 0.59 398,609 1.53
New Hampshire 35 0.04 819 0.00
New Jersey 2,302 2.47 864,424 3.31
New York 14,307 15.34 4,865,537 18.65
Pennsylvania 2,145 2.30 933,408 3.58
Rhode Island 42 0.05 229 0.00
Vermont 47 0.05 5,887 0.02
North Central 18,523 19.86 6,846,764 26.24
Illinois 1,157 1.24 920,457 3.53
Indiana 899 0.96 917,684 3.52
lowa 292 0.31 130,335 0.50
Kansas 99 0.11 44,466 0.17
Michigan 2,685 2.88 618,185 2.37
Minnesota 702 0.75 190,304 0.73
Missouri 216 0.23 126,081 0.48
Nebraska 45 0.05 18,038 0.07
North Dakota NR NR 16,415 0.06
Ohio 2,358 2.53 1,135,520 4.35
South Dakota 2 0.00 563 0.00
Wisconsin 10,068 10.79 2,728,716 10.46
South 37,047 39.72 11,440,505 43.84
Alabama 400 0.43 292,361 1.12
Arkansas 147 0.16 986,346 3.78
Delaware 367 0.39 0 0.00
Florida 9,482 10.17 527,999 2.02
Georgia 5,283 5.66 1,600,991 6.14
Kentucky 484 0.52 86,158 0.33
Louisiana 536 0.57 349,016 1.34
Maryland 393 0.42 237,295 0.91
Mississippi 196 0.21 218,822 0.84
North Carolina 5,733 6.15 1,254,100 4.81
Oklahoma 104 0.11 291,823 1.12
South Carolina 419 0.45 361,216 1.38
Tennessee 704 0.75 1,145,716 4_.39
Texas 11,066 11.86 3,723,147 14.27
Virginia 1,692 1.81 324,554 1.24
West Virginia 41 0.04 40,961 0.16



Table 11, continued--Disaster assistance payments for cabbage, 1988-93

Estimated average Total cabbage Share of U.S.
Region/State cabbage harvested Share of disaster cabbage
disaster
acreage, 1988-93 U.S. acreage payments, 1988-93 payments
---Acres--- ---Percent--- ---Dollars--- ---Percent--
West 17,660 18.93 490,070 1.88
Alaska 42 0.05 0 0.00
Arizona 1,469 1.57 0 0.00
California 11,099 11.90 129,819 0.50
Colorado 1,945 2.09 155,794 0.60
Hawai i 533 0.57 328 0.00
Idaho 25 0.03 24,166 0.09
Montana 21 0.02 2,077 0.01
Nevada 0 0 0 0.00
New Mexico 730 0.78 76,752 0.29
Oregon 897 0.96 23,385 0.09
Utah 247 0.26 0 0.00
Washington 652 0.70 77,749 0.30
Wyoming NR NR 0 0.00
Other 1/ NA NA 60,280 0.23
United States 93,271 99.70 26,093,313 100.00

NR= Not reported to avoid disclosing individual operations.
NA= Not available.
1/ Includes disaster payments collected by U.S. territories.

Note: Cabbage acreage is averaged for the years 1987 to 1992 only. A linear trend was
used to estimate acreage data for 1988 through 1991 utilizing 1987 and 1992 Census of
Agriculture data. Disaster assistance data are averaged over the 1988-93 period.
Sources: 1987 and 1992 Censuses of Agriculture and ASCS data files.
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The Census al so reported Florida as the second-I|argest producer of Chinese
cabbage in 1992, accounting for 35 percent of total U S. harvested area (Table
2). Alnpst all of Florida's Chinese cabbage area is irrigated.

Cabbage production is spread across the state. Over one-fourth of Florida's
production originates in Manatee County on the central GQulf coast. St. Johns,
Sem nol e, Putnam and Vol usia counties, in the northeast portion of the state,
each account for between 3 percent and 8 percent of the state's harvested
cabbage area.

Grower_ Practices

Cabbage is grown extensively as an annual crop in the fall, winter, and early
spring nonths (from about the first of October through m d-March) in Florida.
Transpl anti ng using a mechani cal transplanter is the nost popul ar planting
met hod. Harvesting, on the other hand, utilizes nostly hand | abor. Seepage-
type irrigation is the nost commonly used system

Hybrid varieties of green cabbage donmi nate Florida's plantings. Less than one
percent of the state's production is red cabbage. Cabbage plantings are often
foll owed by a cover crop and then by potatoes.

Production is exclusively for the fresh market. Only a small proportion of
production is hauled to a packing shed for packing. Brokers and retail chain
stores are the major buyers. Very little of Florida's cabbage is sold through
roadsi de markets.

Refrigerated trucks are the nbpst common neans of transporting Florida cabbage.
Al npost all out-of-state shipnments are destined for the Northeast or narkets
east of the M ssissippi River (Hensel).

Production Perils

Freezes caused crop losses to Florida's cabbage in the 1980's (Hensel). Many
growers were not able to recover fromthese | osses and went out of business.
Excessive rain and hail also pose a potential threat to production, but crop
| osses due to these perils have not been serious thus far (Hensel). Disaster
paynments to Vol usia County growers, ampounting to $29,075 in 1993, were
attributed to | osses caused by too nuch rain and hail around March of that
year, coinciding with the planting season (Thigpen).

Hurricanes and drought are not considered a serious threat because cabbage is
not planted during the hurricane season, and nost plantings are irrigated.
Nemat odes are one of many pests which nmay cause extensive injury to vegetable
crops grown in fine sandy soils in Florida (Wite and Rhoades). However, nopst
i nsects and di seases can be controlled with good managenent practices.

Demand for Crop lnsurance

Florida growers are likely to indicate a noderate interest in a crop insurance
policy for cabbage. M nor, but frequent weather-related perils, such as heavy
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rains, hail, and droughts, continue to pose a threat to cabbage producti on.
The potential for |osses due to drought, however, is relatively | ow because of
the significant proportion of the state's cabbage acreage that is irrigated.
Large crop | osses experienced during the 1980's remain in the mnds of nany
growers, and a crop insurance policy will likely serve as an attractive option
for these growers as a neans to ease the risks involved in cabbage production
(Hensel ).

Georgi a

Ranking fifth in the U S. in terns of value of production, Georgia harvested
2,700,000 cwt of cabbage from 9,000 acres in 1994. The state's output was
valued at $24.3 mllion (Table 3). Production was approxi mately 10 percent of
the total U S. val ue.

According to the Census of Agriculture, 150 farms in Georgia harvested head
cabbage in 1992, up from 109 farns in 1987 (Table 1). These farns harvested a
total of 6,593 acres, up from 3,319 acres in 1987. Sixty-six percent of the
harvested acreage was irrigated.

About 61 percent of production in 1992 was concentrated in Georgia s southern
portion, specifically in Colquitt, Tift, Brooks, Wirth, Atkinson, G ady,
Berrien, Lowndes, Tattnall, and Cook counties. About 36 percent of Ceorgia's
production was in Rabun County, in the northeastern tip of the state.

Grower_ Practices

Georgia growers produce cabbage as an annual crop. Transplanting and direct
seeding are both used, but transplanting is the dom nant practice. Mechanica
transpl anters and seeders are used during planting. However, when grown under
pl astic mul ch, cabbage is planted by hand. Only a small nunber of growers use
this method.

Growers direct seed fromJuly through August for fall production, which occurs
bet ween Oct ober and Decenber, or they transplant from m d- August through m d-
Septenber. For the winter crop, which is harvested fromlate Decenber through
February, they direct seed or transplant between Septenber and Cctober
(McLaurin, et. al.). They also plant between Novenber and early February for
the spring crop, which is harvested from April through June. The period from
the m ddl e of June through early July is the only time when there is no
cabbage growing in the field.

Hybrid varieties account for the majority of Ceorgia' s cabbage production

al t hough open-pollinated varieties are also cultivated. Overhead irrigation
is nmost commonly used, except for the small proportion of cabbage grown under
plastic mulch that is irrigated using trickle systens.

Crop rotation practices vary anong |locations. Farnms that al so grow cabbage,
but that are agronomic in nature, use cotton, corn, or peanuts as rotation
crops. Gowers that primarily have vegetables, on the other hand, typically
pl ant peppers, squash, and tomatoes in rotation with cabbage.
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About 98 percent of Georgia's output is grown for the fresh market (Kelly).
Harvesting is done by hand. Most new y-harvested cabbages are hauled to a
packi ng shed for packing into 50-1b cartons. Most of Georgia' s cabbage is
mar ket ed t hrough brokers for shipment out-of-state. Sone cabbages are al so
sold directly to chain supermarkets and fast food chains, and a very snal
proportion is sold in roadside markets. OQut-of-state shipnments are nostly to
the eastern states and the M dwest.

Production Perils

Georgia growers in recent years have confronted yield | osses caused by excess
noi sture, hail, frost, and drought. The npbst conmon insect pests affecting
Ceorgi a's cabbage plantings include dianond back noths, cabbage | oopers, and
i nported cabbage wornms, while black rot is the nost common di sease problem

I nsect and di sease probl ens can generally be controll ed.

Excessive moi sture was the cause of |arge ad hoc disaster paynents in 1989 and
1992. Disaster assistance paynents for | osses caused by very wet conditions
amounted to $151, 370 in Rabun County in 1989 and $91, 063 in 1992 (CFSA, Rabun
County). Very wet conditions coincided with cabbage head formati on during
those years, and resulted in significantly | ower yields. In addition, nuddy
field conditions made it very difficult to control insects and di seases. Ad
hoc di saster paynments in 1991 and 1993 were due to drought.

Demand for Crop lnsurance

Georgia growers will probably have a strong interest in a cabbage insurance
policy. Georgia has in recent years realized sizeable |osses, collecting the
country's fourth largest total ad hoc disaster paynents for cabbage--at $1.6
mllion--during the 1988-93 period. This total accounts for about 6 percent
of the U S. paynments nade for cabbage | osses, a slightly larger share than
Georgia's estimated 5.7 percent share of total harvested cabbage area (Table
11). According to Dr. W T. Kelly of the University of Georgia, growers wl
likely be interested in crop insurance, especially with the dissipation of ad
hoc di saster paynents and their know edge of the risks involved in producing
cabbage in Georgia.

New Yor k

New York is an inportant producer of cabbage, harvesting 5,490,000 cw for the
fresh market in 1994, the |largest volune of any state in the country. New
York's output accounted for 21 percent of the U S. total in that year (Table
3). Fresh-market cabbage was harvested from 12,000 acres in 1994, the |argest
acreage of any state, and accounted for 16 percent of the U S. total. New
York ranked second to California in value of production, amunting to $42.8
mllion in 1994. According to the Census, New York accounted for the |argest
nunber of farns growi ng head cabbage in 1992, with 537 farnms or 10 percent of
the U S. total
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New York al so produces cabbage for sauerkraut. 1In 1994, the state reported
2,100 harvested acres of cabbage for kraut production, at a value of about
$2.4 mllion.

Cabbage production is concentrated in the northwest portion of New York, in
Monroe, Genessee, Orleans, Ontario, and Niagara counties. These counties
accounted for 73 percent of the state's harvested cabbage acreage, and each
reported over a thousand acres of cabbage harvested in 1992. Suffol k County,
in the southeast portion of the state, also had about a thousand acres of
harvest ed cabbage in 1992.

Grower_ Practices

New York growers plant cabbage mainly as a summer crop. They usually begin
planting early in the spring, fromabout the first of April through the end of
July. Direct seeding and transplanting are both used, although growers are
increasingly using the transplanting nmethod. However, a fairly |arge nunber
of growers still direct seed (Price).

Cabbage is grown as an annual crop. Due to the very cold winters in New York
the crop does not overwinter. Cabbage plants that survive to the second year
usual |y produce a seed stalk rather than a head (Price).

Growers plant cabbage for the fresh market, for storage, and for processing
into kraut. About 82 percent of the cabbage crop in 1994 was for the fresh
mar ket and for storage, while the remaining 18 percent was destined for the
kraut market (Tables 3 and 4). Storage cabbage (mainly white cabbage) can be
kept for as long as five to six nonths. Gowers ensure that their storage
facilities are enpty by about March, when shiprments arrive fromFlorida

Only 13 percent of the state's harvested cabbage acreage was irrigated in 1992
(Census). O the 164 farns growi ng head cabbage in the state's five-Ileading
counties, only 9 farns had irrigation. |In Suffolk County, 56 of the 70 farns
had irrigation in that year, accounting for 87 percent of the total harvested
acreage. Furrow irrigation is the nost popul ar nethod anmong growers (Price).

Growers usually harvest fromJuly to October. The fresh market and storage
types of cabbage are harvested manually to reduce the chances of bruising the
heads. Bruises on the wapper | eaves nmake the heads |l ess visually appealing
and nore susceptible to rot. Mst cabbage is field packed, except for storage
cabbage, which is usually noved to packing sheds. Kraut cabbage is usually
harvest ed by machi ne

Crop rotation is a standard practi ce anmong cabbage growers. Comon rotation
crops include field and sweet corn, alfalfa, and snap beans. G owers often
pl ant a cover crop, usually wi nter wheat or rye, to replenish the organic
content of the soil

Fresh-mar ket cabbage is sold to various brokers, as well as directly to retai
chains, the New York terminal market, and term nal nmarkets outside the state

usually in the South. Only a small portion of New York's cabbage is sold
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t hrough roadsi de markets. Al of New York's kraut cabbage is sold under
contract with processors, with the contracts based on tonnage.

Production Perils

Drought has reduced New York cabbage yields in dry years, and is a particul ar
concern since a mpjority of the state's cabbage farns have no irrigation
(Price). Excessive rains have also been a problem especially since cabbage
pl ants cannot withstand prol onged periods of standing water. Excessive

noi sture led to large ad hoc di saster assistance paynents during 1992 and
1993, particularly in upstate counties (CFSA, N agara County & Erie County).

Growers al so encounter insect and di sease problens, although nost such perils
can be controlled through prudent managenent practices. Club root and bl ack
rot are the nost common di seases in cabbage plantings in New York (Price).

Demand for Crop lnsurance

Havi ng been faced with major crop |losses in the past, New York growers are
likely to show an interest in a cabbage insurance policy, especially with the
reduced |ikelihood of future ad hoc disaster assistance paynments. New York
collected the |l argest ad hoc disaster paynents for cabbage | osses ampobng any
state during the six years between 1988 and 1993. Disaster paynments to New
York growers anounted to about $4.9 mllion over this period, about 19 percent
of the U.S. total (Table 11). The state's share of U. S. harvested cabbage
acreage, on the other hand, was estinmated at about 15 percent.

Texas

Texas is the third | argest cabbage-producing state in the country, accounting
for 13 percent of the total value of U S. cabbage production in 1994. Unlike
California and New York, Texas's harvested cabbage area increased 15 percent
bet ween 1993 and 1994. Production increased 22 percent between the two years,
reaching 4, 144,000 cwt.

According to the Census, 176 Texas farns harvested head cabbage froma tota
of 9,312 acres in 1992 (Table 1). Seventy-five percent of these farns used
irrigation, and irrigated acreage accounted for 98 percent of the state's
harvest ed acreage.

Ei ghty percent of Texas's cabbage production in 1992 was concentrated in the
sout hern portion of the state, in Hidalgo, Uval de, Zaval a, Caneron, and Medi na
counties (Census). Hidalgo County al one accounted for 56 percent of Texas's
output. All the cabbage farns in these five | eading counties, except one in
Hi dal go County, had irrigation

G ower_ Practices

Cabbage is grown as an annual crop in Texas (Dainello). Nearly all of the
crop is direct seeded. Transplanting is done primarily when prol onged rains
del ay schedul ed plantings. Hybrid varieties are used al nost exclusively, and
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fewer than 10 percent of the hybrid varieties planted are red cabbage types
(Dai nell 0).

Sout h Texas produces a fall, winter, and spring cabbage crop. The lower Ri o0
Grande Valley direct seeds about 10,000 to 13,000 acres during the nonths of
July through Novenber, for harvest from Cctober through April. The San

Ant oni o- W nter Garden area produces 2,500 to 3,500 acres, which are nostly

di rect seeded during August through Septenber for harvest from October through
March. Sonme acreage in this area is seeded in January through February for
harvest in May and June. The Trans-Pecos and High Plains areas direct seed
1,200 to 1,500 acres during March through May for the June through Cctober
harvest. The Coastal Bend, Upper Coast, East, Far West, and North Centra
areas of Texas al so each grow 200 to 400 acres annually (Longbrake, et al.).

Crop rotation is a comon practice anong growers. Since nost of the farnms
growi ng cabbage are agrononic farms, cotton, wheat, and corn are the nost
comon rotation crops used. However, some vegetable crops are also planted in
rotation with cabbage, particularly on those farnms specializing in vegetable
producti on.

Al nost all of the cabbage produced in Texas is for the fresh market. Most of
the state's cabbage is noved to packi ng sheds after harvest, although sone
field packing also occurs. When prices are |low, portable packing lines are at
times brought into the field to reduce costs. It is quite common for growers
to abandon their crop during periods of depressed prices (Dainello).

Cabbage is sold to brokers, packing houses, and shippers. Most produce houses
sell to food chains and other retail outlets. Only a small proportion of the
state's production is sold through roadsi de markets. Mst of Texas's cabbage
is shipped in refrigerated trucks. Qut-of-state shipnents are generally
destined for the Northeast or M dwest.

Production Perils

Hail storns are a mmjor production peril in Texas's cabbage-produci ng areas.
In the Wnter Garden area, hail damage can occur even early in the spring
(Dainello). Oher natural perils causing cabbage |osses include freezes,
excessive rains, and flooding. Hidalgo County growers collected $562,259 in
di saster paynments in 1989 for cabbage | osses due to a severe freeze (CFSA

Hi dal go County). Disaster paynents amounting to $221, 724 were made to Uval de
County growers for crop |osses due to excessive rains in 1992 and 1993 (CFSA,
Uval de County). Losses due to drought have not been w despread because a
majority of the state's production is irrigated.

Ti pburn, a physiol ogi cal disorder favored by hot, dry, w ndy weather during
head formation, is also a conmon probl em anong cabbage farms (Dainell o).
Common i nsect pests in cabbage plantings in Texas include cabbage | oopers,
cabbage worns, di anond back noths, and white flies. Black rot is the npst
comon di sease probl em
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Demand for Crop Insurance

Texas growers are likely to show an interest in cabbage insurance. Because of
past | osses due to natural causes, growers are always in a constant search for
ways to keep thensel ves solvent (Dainello). Texas ranked second in the U S
in ternms of total ad hoc disaster paynents received for cabbage | osses between
1988 and 1993. The state's received 14 percent of the total disaster paynents
made for cabbage, while accounting for 12 percent of harvested cabbage area.

W sconsi n

According to the Census, 216 W sconsin farns harvested cabbage froma total of
11, 250 acres in 1992. The nunber of farns and harvested acreage increased 13
percent and 36 percent, respectively, fromlevels reported in the 1987 Census.
Only 18 percent of the farnms, and 17 percent of the state's harvested acreage,
were irrigated in 1992.

Production is concentrated in the southeast portion of the state. Seventy-one
percent of Wsconsin's harvested acreage is in Racine, Colunbia, Dane, and
Waukesha counties. CQutagam e County, located in the east central portion of
the state, is also a |large producer, accounting for 22 percent of the state's
out put .

In 1994, 59 percent of Wsconsin's cabbage area was harvested for fresh-market
use, while 41 percent was used for processing (kraut) cabbage (USDA, NASS).

In terns of quantity, however, fresh-market cabbage accounted for 39 percent
(129.6 nmillion pounds) of the state's total cabbage output, while processing
cabbage accounted for 61 percent (201.6 million pounds).

Grower_ Practices

Growers usually begin planting cabbage from April through July, and harvest
beginning in | ate August. Most growers use the transplanti ng nethod, and

pl ant nostly by nmechanical nmeans. Harvesting, on the other hand, is often
done by hand cutting and picking of the mature heads, with the harvested heads
then | oaded onto trailers for hauling to the packing shed.

Most of Wsconsin's growers use hybrid varieties. 1In order to avoid over-
supplies, growers usually plant different hybrid varieties at different dates
to avoid harvesting large quantities at one tinme (Biese).

Al'l of the cabbage produced in Qutagam e County, a mmjor production area, is
used for kraut processing (Biese). None of the cabbage-growing farms in this
county are irrigated. |In Racine County, also a major production area, cabbage
production is mxed: both fresh market and processing varieties are grown.

Cabbage for sauerkraut is produced mainly under contract with processors, wth
the contracts usually based on tonnage. Quantities produced over the required
tonnage may be bought at a lower price (Biese). Excess supplies are also at
times shipped to processors in Chio and in the South.
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Fresh- mar ket cabbage often is sold directly to farmer's markets. Sonme fresh-
mar ket cabbage is also sold to retail grocers for deli cole slaw or for sale
as fresh cabbage heads.

Production Perils

Drought and excessive nmoisture are the nmajor perils to cabbage production in
W sconsin. Serious crop |osses in 1988 were caused by severe drought (CFSA,
Raci ne County). Danmge in that year was npbst serious in Racine County, and
resulted in about $1.0 mllion in ad hoc disaster payments. Drought extended
somewhat through the follow ng year, although yield | osses were | ess severe in
1989.

Di saster paynents to Racine County growers ranged between $4,276 and $31, 182
bet ween the years 1989 and 1993, and were caused by perils including very dry
weat her, very wet weather, and early frost (CFSA, Racine County). Excessive
noi sture was the main reason for cabbage |osses in Qutagam e County in 1993
(CFSA, Qutagam e County). Anobng all cabbage-producing counties in Wsconsin,
Qut agam e County col |l ected the highest disaster paynents in 1993, anmounting to
$478, 154.

Demand for Crop lnsurance

W sconsin growers will likely have an interest in a crop insurance policy for
cabbage. The state's growers collected the third-1argest disaster assistance
paynments for cabbage | osses in the U S. during the 1988-93 period, follow ng
New York and Texas. W sconsin ranked first ampng the North Central states in
paynments. The state's share of total disaster assistance during the six-year
period was 10 percent, relatively close to its 11 percent estinmted share of
U.S. harvested acreage (Table 11). The high risk of crop | oss due to drought
is of particular concern to growers, as only a small portion of the state's
cabbage acreage is irrigated.

Ad Hoc Di saster Assistance for Cabbage

Ad hoc disaster paynents were nade avail able to cabbage growers for | osses due
to natural causes in each of the years 1988 to 1993. Since conmercially-grown
cabbage was not eligible for crop insurance in those years, cabbage producers
were required to realize a yield | oss of at | east 40 percent to collect an ad
hoc di saster paynent.

Data on ad hoc disaster paynments provide an indication of potential high-Ioss
areas. The states and counties with |arge ad hoc paynments from 1988 to 1993
are nost likely to face a relatively high risk of |oss under a potential FCIC
policy for cabbage, and would likely have a relatively high demand for crop

i nsurance for cabbage.

Di saster assi stance paynents for cabbage | osses totalled $26.1 mIlion over

the 1988-93 period. The |argest paynments were nade in 1988, at $7.4 nillion
due mainly to severe drought (Table 12). Paynents were large again in 1993,
at $5.3 mllion, 34 percent higher than in 1992, but about 30 percent bel ow
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Table 12--Ad hoc disaster assistance payments for cabbage, individual years

State 1988 1989 1990 1991 1992 1993 1988-93
——————————————————————————————————— Dollars-—--—-——————— -~
Alabama 52,858 51,942 50,898 26,943 40,275 69,445 292,361
Arkansas 49,052 47,772 254,564 199,711 43,776 391,471 986,346
California 8 - 21,527 64,244 . 44,048 129,819
Colorado 8 - 74 . 59,619 96,101 155,794
Connecticut 35,917 15,397 8,453 17,339 9,737 28,436 115,279
Florida 99,048 43,643 92,374 135,142 40,295 117,497 527,999
Georgia 195,692 248,670 201,597 484,868 367,164 103,000 1,600,991
Hawai i . - . B, 328 . 328
Idaho . - . B, 3,024 21,142 24,166
Illinois 507,468 31,153 19,363 109,245 18,617 234,611 920,457
Indiana 452,932 115,717 63,237 132,207 48,495 105,096 917,684
lowa 21,850 1,511 5,702 3,067 215 97,990 130,335
Kansas 6,852 - B 646 132 36,836 44,466
Kentucky 68,218 5,485 122 7,899 210 4,224 86,158
Louisiana 60,375 123,797 9,922 141,857 13,065 B 349,016
Maine 17,715 - 4,293 3,753 7,869 26,707 60,337
Maryland 63,661 7,951 46 5,446 285 159,906 237,295
Massachusetts 156,949 78,636 21,486 43,154 19,040 79,344 398,609
Michigan 293,691 145,136 14,018 58,151 46,642 60,547 618,185
Minnesota 101,004 6,440 11,167 21,321 8,627 41,745 190,304
Mississippi 48,632 22,756 64,359 26,102 37,800 19,173 218,822
Missouri 5,613 1,027 6,628 21,981 31,369 59,463 126,081
Montana - 1,538 - - 539 - 2,077
Nebraska 2,155 - . 2,576 84 13,223 18,038
New Hampshire 146 673 - . - - 819
New Jersey 178,504 407,255 19,607 87,965 15,674 155,419 864,424
New Mexico 4,713 - 6,139 1,602 62,001 2,297 76,752
New York 1,572,377 1,130,357 115,414 357,919 1,597,675 91,795 4,865,537
North Carolina 56,164 252,439 158,990 133,289 216,690 436,528 1,254,100
North Dakota 7,701 6,744 . 13 . 1,957 16,415
Ohio 426,467 158,955 60,905 190,645 126,579 171,969 1,135,520
Oklahoma 80,027 56,308 46,543 29,562 43,197 36,186 291,823
Oregon . - 4,421 3,010 . 15,954 23,385
Pennsylvania 440,716 130,284 11,625 126,722 84,013 140,048 933,408
Rhode Island - - . - R 229 229
South Carolina 11,381 36,712 23,987 13,322 81,637 194,177 361,216
South Dakota 563 - . - R - 563
Tennessee 256,453 141,182 178,857 178,061 100,113 291,050 1,145,716
Texas 227,724 906,154 625,153 271,649 722,858 969,609 3,723,147
Vermont . 2,984 2,903 . - - 5,887
Virginia 51,665 39,616 41,368 10,116 19,407 162,382 324,554
Washington 11,137 - 2,987 3,923 - 59,702 77,749
West Virginia 34,680 4,504 381 590 198 608 40,961
Wisconsin 1,810,739 32,909 51,499 67,554 24,933 741,082 2,728,716
Other 1/ 0 0 20,179 5,534 45,732 0 71,445
Total 7,410,839 4,255,647 2,220,788 2,987,128 3,937,914 5,280,997 26,093,313

1/ Includes disaster payments collected by U.S. territories.
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the peak realized in 1988. Excessive noisture, due mainly to flooding, as
wel |l as insect and di sease problens, were the major causes of loss in 1993.

Total disaster paynents during the six-year period were scattered across the
United States, with 44 states receiving paynments in at |east one of the six
years. Twenty-seven of these states, representing nost states in the

Nort heast, North Central area, and South, received paynments in each of the six
years. These three regions accounted for 98 percent of total disaster
paynments for cabbage | osses during the six-year period.

Nearly 70 percent of total disaster paynents for cabbage | osses between 1988
and 1993 were made to growers in New York, Texas, Wsconsin, Georgia, North
Carolina, Tennessee, Chio, Arkansas, Pennsylvania, and Illinois. New York
received a total of $4.9 mllion in disaster assistance during the six-year
period, nearly 20 percent of the U S. total, and the |argest anmount received
by any state. Texas received $3.7 mllion, the second | argest anount,
accounting for 14 percent of the U S. total. Wsconsin received $2.7 nillion
10 percent of the U.S. total. California, a major producing state, received
$129, 800, only 0.5 percent of the U S. total

A total of 779 U S. counties received ad hoc disaster paynents for cabbage

| osses in at |east one of the six years between 1988 and 1993. Thirty-one
counties in New York received paynments, 38 counties in Texas, 11 counties in
California, 26 counties in Florida, and 42 counties in Georgia.

Hi dal go County in Texas received the |argest ad hoc di saster paynments for
cabbage | osses during the six-year period, collecting a total of $1.4 nillion
five percent of the U.S. total. The next counties in the series are Ol eans
County and Niagara County in New York, with $1.4 mllion and $1.2 million
respectively, and Racine County and Qutaganmie County in Wsconsin, with $1.1
mllion and $624,500, respectively. These top five counties represented only
22 percent of the total disaster paynments nade for cabbage | osses.

Ad hoc disaster data can be used to indicate which cabbage-produci ng areas
received | arge paynents relative to their acreage (Table 11). New York,
Texas, and Georgia were mmj or cabbage-produci ng states whose shares of tota
di saster paynments were sonewhat |arger than their estimted shares of U S
harvest ed cabbage acreage between 1988 and 1993. 1In contrast, California and
Fl ori da accounted for a small share of payments relative to their respective
acr eage.

Cabbage | nsurance | nplenmentation |ssues
Adverse Sel ection

Fl oods caused by excessive rains and frosts are key adverse sel ection concerns
when insuring cabbage because both perils, particularly frosts, tend to cause

field-specific damage. Sonme of the nost serious crop |losses in the past were

due to excessive rains, while mnor |osses were occasionally caused by frosts.
Furthernore, growers are likely better infornmed about the likelihood of crop

| osses due to floods and frosts than the insurer, and nmay use this advantage
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i n deciding whether or not to purchase insurance. Fields in |owlying areas
or flood plains are the nost prone to | osses due to floods. Fields l|located in
low, flat areas tend to be nore prone to yield |losses due to frost danage than
areas with slopes and at hi gher el evations.

Setting Reference Prices

Cabbage prices vary significantly throughout the year due to weather inpacts
and the seasonality of supplies from major conpeting nmarkets. Year-to-year
price fluctuations, affected nostly by changes in acreage, tend to be |less
vari abl e. Hence, an average annual price appears to be an appropriate guide
in setting the reference prices used in valuing a producer's claimin the
event of yield |oss.

An in-field value represents the best reference price for estimating the val ue
of cabbage | osses prior to harvest. This reference price will ensure that

i ndermi ty paynents to producers will not cover non-incurred harvesting and

mar ket i ng expenses on that portion of production that was |ost. For cabbage,

t hese expenses account for about 30 to 60 percent of total production costs.
Pre-harvest | osses nmay be due to excessive rains, drought, frost/freeze, and
pest and di sease probl ens.

An estimated cost of production, excluding harvesting and narketing expenses,
could approximate an in-field value of the crop. The in-field value could

al so be represented by the average annual grower price for fresh-nmarket
cabbage reported by USDA' s National Agricultural Statistics Service beginning
in 1992, with sonme adjustments for non-incurred harvesting and nmarketing
expenses.

Mar ket Prices and APH Di stortions

Mar ket price fluctuations are likely to cause sonme yield distortions, due to
econoni ¢ abandonnment, when estinmating a grower's average production history,
particularly for cabbage grown for the fresh market. The extent of econonic
abandonnent in the event of |ow prices, however, appears to vary by area.

I ndustry sources indicate that growers in Florida and Texas have been known to
abandon their cabbage plantings when prices fell bel ow breakeven levels, while
nost growers in New York, California, Wsconsin, and Georgia were reported as
very sel dom abandoning their crop

Crop abandonment coul d occur during periods of depressed fresh-market prices
because fresh-nmarket cabbage cannot be diverted easily for processing use.
Most cabbage for kraut processing is grown under contracts with processors.
Kraut processors will only buy from producers of fresh-market cabbage when
processi ng cabbage is in short supply.

Further, not all fresh-market varieties are acceptable for kraut processing.
Processors prefer conpact and round heads for easier handling by processing
machi nes. They al so prefer heavier heads, that range from7 to 8 pounds, to
maxi m ze tonnage. Sone varieties of head cabbage produce oval and sonewhat
flat heads and weights may al so vary widely. In addition, the heads of Savoy
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varieties and Chi nese cabbage are nore | oosely forned than the types used for
processing, the |leaves are crinkled rather than snmooth, and they are |ighter
than other varieties.

Estimati ng "Apprai sed Production”

Estimati ng apprai sed production is fairly straightforward for cabbage because
each plant produces only one head. Appraised production could be estinmated by
mul ti plying the average wei ght of marketable heads from a sanple plot by the
total nunber of plants in a given planting area.

Mar ket Prices and Moral Hazard

There are opportunities for noral hazard under a crop insurance policy for
cabbage, particularly for fresh market growers, because alternative markets
for fresh-market cabbage during glut periods are limted. Since nost of the
cabbage for kraut processing is sold under contract with processors, fresh
mar ket producers can only divert their output to the processing sector if
processors are short of the required processing volume. |In addition, fresh-
mar ket cabbage cannot be easily diverted for processing because processors
have certain varietal preferences. Wth these market limtations, adopting a
practice that increases a growers' chances of receiving an indemity nmay be
very appealing to cabbage producers, particularly when the insurance i ndemity
is expected to be higher than the grower's market returns.

Moral hazard will not likely be an issue in the production of storage and
processi ng cabbage. Producers of storage cabbage harvest their crop

regardl ess of current market prices because they are able to store their
harvested crop for up to five to six nonths. Producers of processi ng cabbage
i nform kraut processors of their capacity to produce. Supplies that exceed
contract requirenents may be sold to the processing sector at a di scount or
may be diverted to the fresh market.

Availability of Individual Yield Data

I ndi vi dual grower yield data for cabbage is not avail able except from growers
t hensel ves. However, county yield data in California are available fromthe
County Agricultural Comm ssioners annual reports, which are conpiled by the
California Agricultural Statistics Service (Appendix B). Also included in the
annual reports are county data on harvested acreage, production, price per
unit, and value of production. The collection of county data for New York's
cabbage was di scontinued in the recent past.

Demand for Crop |nsurance

The demand for cabbage insurance will probably be strong, particularly anong
growers in the southern, northeastern, and North Central regions. These areas
have col | ected about the same proportion of total U S. disaster assistance
paynments for cabbage between 1988 and 1993. Several contacts indicated that
growers in these areas would likely be interested in a cabbage policy due to
the reduced |ikelihood of individually-based ad hoc di saster assi stance.
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Cabbage producers fromthe western United States, particularly in California,
wi |l probably have |l ess of an interest in crop insurance. Disaster paynents
for cabbage |osses in California accounted for a relatively small proportion
(less than 1 percent) of the nation's total paynents for cabbage, even though
California accounted for about 12 percent of U S. average harvested acreage
bet ween 1988 and 1993.

National ly, drought is a major threat to cabbage production and as of the 1992
Census, only 37 percent of the farns grow ng cabbage had irrigation. These
farms accounted for 56 percent of cabbage harvested area. Anong the mgjor
cabbage- produci ng states, New York and Wsconsin had | ess than 50 percent of
both their farns and harvested acreage under irrigation. All the cabbage
acreage in California, on the other hand, is irrigated.

Ot her | nplenmentation |Issues

FCIC may wi sh to investigate mandati ng prerequisites for cabbage producers who
apply for cabbage insurance coverage. These mandatory requirenents could

i nclude soil tests for nematodes, soil fumi gation, the use of resistant
varieties, as well as the use of pest- and di sease-free seeds and seedlings.
These prerequisites would help reduce the likelihood of crop |osses.
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Cabbage Contacts

California

Dr. V. E. Rubatzky
Veget abl e Crop Speciali st
Cooperative Extension Service
University of California
Davis, California
(916) 752-1247

Veget abl e Grower - Shi pper Associ ati on of
Santa Barbara and San Luis Cbispo Counties
(805) 343-2215

Fl ori da

Dr. D. R Hense
Director
Hastings Agricultural Research and Education Center
Uni versity of Florida
(904) 692-1792

Georgi a

Dr. W T. Kelly
Extension Horticulturist
University of Georgia
(912) 386-3410

New Yor k

Dr. H Price
Prof, Vegetabl e Physiol ogy and
Ext ensi on Horticul turi st
New York State Agricultural Experinment Station
Cornell University
Geneva, New York
(315) 787-2231

New York Agricultural Statistics Service
Al bany, New York
(518) 457-5570



Texas

Dr. F. Dainello
Ext ensi on Speci al i st
Cooperati ve Extension Service
The Texas A&M University
(409) 845-7341

Texas Vegetabl e Associ ation (TVA)

Texas Citrus and Vegetabl e Gowers and Shi ppers Associ ati on (TCVSA)
(both have the sane office and are conprised of the same nenbers)
Ray Prew tt, Executive Secretary-TVA
Bill Weeks, Executive Vice President-TCVA
(210) 584-1681

W sconsi n

John Bi ese
Crop Speci al i st
Qut agam e County Extension Service
(414) 832-5119

Jim Sel | mer
Crop Speci al i st
Raci ne County Extension Service
(414) 886-8460

Dave Fl anagan
W sconsi n Cabbage Growers Association
(715) 752-4105
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Appendi x B
County Data for California
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