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

Prepared by the Econom c Research Servi ce,
U. S. Departnent of Agriculture

for the
O fice of Ri sk Managenent

May 20, 1996

Contri butors:

d enn Zepp, Coordinator (202) 219-0771
Joy Harwood (202) 219-0770
Agapi Somwaru (202) 219-0395



Tabl e of Contents

| nt roducti on

Types of Garlic . .
Har dneck Types

El ephant Garlic
The Garlic Industry .

Farm Characteristics

The U. S. Garlic Market

Supply
Demand
Prices

Envi ronment al Requi renents and

Cultural Practices
Clinmte
Soi | Ce
Water and Irrigation
Seed Garlic .
Propagati on and Plantlng
Fertilization .o
Rot ati ons

Harvesting and Handling .

St orage and Packi ng

Mar keting Garlic
Costs of Production .

Pr oducti on Perils . Coe
Untinmely or Excessive Rains
Fl ooding . .
Extrenme Col d
Dr ought :
Excessi ve Heat
Hai | .o

| nsects

Di seases

Nemat odes

Weeds

G ower Organizations

Ad Hoc Di saster Assistance for Garlic .

(00] NN o



| nsurance | npl enentation |ssues .

Demand for | nsurance
Moral Hazar d .
Adver se Sel ecti on
Ref erence Prices

Yi el d Dat a

Ref er ences



Executive Summary

Garlic, Alliumsativum is a bulbous plant closely related to
the onion. @Garlic is produced comrercially for its conposite
bul b, which consists of several individual bulblets, known as
‘cloves.’” These individual bulblets are enclosed in a
menbranous bag that is whitish or purplish in color. Inits
fresh form garlic is usually sold as a conposite bulb.

California produces 80-90 percent of the garlic grown in the
United States and virtually all of the commercial production
i ntended for consunption. Oregon, Nevada, and Arizona al so
have commercial garlic production.

Al t hough garlic is grown throughout California, the industry
is concentrated in the central part of the state. The | argest
acreage is grown in the western San Joaquin Valley. The
second maj or production area lies west of the Diablo nountain
range, and centers around the towns of Glroy and Hollister
This area was the original garlic-growing center in
California, and nost of the fresh-market shippers and
dehydrators still have their facilities |ocated in this area.

Lassen and Siskiyou counties in northern California produce a
smal | amount of garlic, which is used miinly for seed.
Northern California’s climate is nore simlar to the climte
in eastern Oregon and in Nevada than it is to the central
California garlic areas. As in northern California,
production in eastern Oregon and Nevada is intended nostly for
seed garlic. The dry, cool high-desert climtes facilitate
produci ng di sease-free seed.

Reportedly, about 20 percent of U. S. donestic garlic
production is grown for the fresh nmarket, 65 percent for
dehydration (“dehy” garlic), and 15 percent for seed. Garlic
can be switched anong the different uses, and sonme sw tching
occurs depending on the profitability associated with each
use. Occasionally, garlic is diverted to processing when it
falls short of required fresh market or seed quality

st andar ds.

Most comercial garlic production is |ocated in sunny,
relatively dry climtes with cold, but not severe, w nter
tenperatures. The exception to this generalization regarding
a dry climte occurs in western Oregon, where garlic is grown
in arelatively humd region with a substantial anmount of
natural rainfall

To pronote bul b production, garlic prefers a vernalization
period with cool tenperatures (below 40° F) for 6 to 8 weeks
during the grow ng season. Once vernalized, the plant
initiates bulb production when the day | ength reaches



approxi mately 13 hours and soil tenperatures are above 60° F.
Prol onged | ow soil tenperatures (below 32° F) nmay cause the

pl ant to produce rough-shaped bul bs and numerous snal

axillary cloves.

Because of garlic’s sparse root system the upper |ayers of
the soil nust be kept nmoist to attain maxi num growth rates and
yields. Plenty of npisture is especially needed in the spring
to pronote vegetative growh. Virtually all U S. commercia
garlic is irrigated. Even in western Oregon, where rainfal

is relatively dependable, growers irrigate nost garlic
acreage.

Al t hough pl anting and harvesting dates vary sonmewhat anong
areas, garlic is generally planted in the fall and harvested
the followi ng summer. For ease of digging, and to reduce soi
conpaction, garlic is usually planted on beds raised 6-8

i nches high and spaced 40 inches apart (center to center).
Two rows are planted on each bed.

Untinmely rain at planting is the primary production peril in
garlic production in central California. |In contrast, a
conbi nati on of extreme cold and | ack of snow cover was cited
as the nost damaging peril in the seed-growi ng areas of

northern California, Oregon, and Nevada. Various insects and
di seases attack garlic, but growers are able to control |osses
with avail abl e nmanagenent practices.

White rot is a particularly serious peril for seed producers.
If a field becones infected, buyers do not want the garlic for
seed. Farnmers may be able to sell infected fields as
dehydrated garlic, but at a heavily discounted price. The
greatest loss fromwhite rot infection, however, may be that
the farmer’s reputation as a producer of disease-free garlic
becones tainted. The white rot inoculum once in the soil,
remai ns for years.

Ad hoc di saster paynents for garlic | osses were made in 19
states over the 1988-94 period, totaling $1.415 mlIlion. The
maj or producing states--California, Oregon, and Nevada- -

coll ected 81 percent of the total paynents. No paynents were
made to Arizona growers.

Seed garlic growers in eastern Oregon, Nevada, and northern
California may have nore interest in purchasing crop insurance
t han producers in central California. The reason is that

t hese areas have col der winter tenperatures than central
California, increasing the risk of crop loss. [In central
California, growers view garlic as relatively free of
producti on perils.

Despite the likely interest in crop insurance in seed garlic
areas, there appears to be a limted potential for a garlic



policy due to the small nunmber of growers and the smal
acreage. Oregon reported 3,000 acres of garlic in 1995,
having a value of $9.0 million. Nevada reported 1,650 acres
of garlic in 1995, having a value of $4.4 mllion dollars.
Nevada' s acreage has ranged from 550 to 1,650 acres in the
past el even years.



Garlic: An Econom c Assessnent of the
Feasibility of Providing Miultiple-Peril Crop Insurance

| nt roducti on

Garlic, Alliumsativum is a bulbous plant closely related to
the onion. @Garlic is produced comrercially for its conposite
bul b, which consists of several individual bulblets, known as
‘cloves.’ These individual bulblets are enclosed in a

menbr anous bag that is whitish or purplish in color. Inits
fresh form garlic is usually sold as a conposite bulb.

Garlic is noted for its pungent odor, which is caused by
organi ¢ sul phur conpounds. These conpounds reportedly possess
anti bacterial properties, which have played a role in folk
medi cine fromtime i nmmenori al

The mpj or use of garlic is as a flavoring in cooking. In
addition to use in its fresh form garlic is al so processed

i nto nunmerous dehydrated products and may be pureed or frozen.
A portion of each year’'s production is also used as seed
garlic for planting future crops.

California produces 80-90 percent of the garlic grown in the
United States and virtually all of the comrercial production
i ntended for consunption. Oregon, Nevada, and Arizona al so
have commercial garlic production.

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

Types of Garlic

One taxonom c classification divides the garlic species
(Al'l'iumsativum into two subspecies (A sativum ophi oscorodon
and A. sativum sativum . These subspecies are comonly
referred to as hardneck garlics (A. sativum ophi oscorodon) and
softneck garlics (A sativum sativum.

Sof t neck Types

Sof t neck garlics, so named because they do not produce a seed
stal k, are the nost commn in the United States. Because they
rarely produce seed stal ks, softneck garlics are also referred
to as non-bolting varieties.

There are two sub-classes of softneck garlics--silverskin and
artichoke. Silverskin garlic is so named because of the
whitish (silver) color of the bulb. Artichoke garlic receives



its nane fromthe arrangenent of the cloves within the bulb,
whi ch overlap one another, simlar to the scales conposing an
artichoke bud.

The nost widely grown commercial garlic varieties in the
United States, California Early and California Late, are
silverskin garlics. @Garlic producers and processors have
devel oped nunerous selections and strains of California Early
and California Late for the fresh market or for their own use
i n dehydration.

Artichoke garlic is simlar to silverskin garlic, except that
the bulbs tend to have smaller cloves. |In addition, artichoke
garlic is adapted to colder climtes than is silverskin garlic
and is grown primarily by home gardeners.

Har dneck Types

Har dneck garlics are characterized by their tendency to
produce a stiff flower (or seed) stalk. The inflorescence,
however, contains sterile flowers so that the plant does not
produce any true seeds. The seed stalk of sone hardneck
varieties may be topped with a cluster of small fleshy buds
call ed bulbuls (also referred to as topsets). The bul buls may
be used for planting, although this is not a common practice.
The plant’s production of bulbuls reduces its ability to bear
an abundance of large garlic cloves, thereby di m nishing

yi el ds.

There are several sub-classes of hardneck garlic--Rocanbol e,
Roja, Continental, Porcelain, and Asiatic. Hardneck garlics
range in color from paper-white (characteristic of the
Porcelain type) to brownish-red (common to the Rocambol e and
Roja types). Most types display some anount of reddish or
br owni sh col or.

Al t hough they have a shorter storage life than the softneck
garlics, hardneck garlics are noted for their full flavor.
Har dneck garlics are nost commonly grown in home gardens and
for specialty markets.

El ephant Garlic

El ephant garlic (also called great-headed garlic) is not a
true garlic, but rather, a type of | eek which produces very

| arge cloves. It produces a bulb which may consist of a
cluster of several cloves, as does garlic, or a single massive
bul b that is surrounded by a nunmber of small bul bl ets.

El ephant garlic al so produces a | arge seed stalk.



The flavor of the elephant garlic clove is mlder than the
true garlics, but stronger than onion. The nore tender,
fleshy, |ower portion of the seed stalk is prized for use in
stir-fried Oiental dishes.

Al t hough there is some commerci al acreage, elephant garlic is
nost frequently grown in home gardens. Small quantities are
sold through farmers’ markets or through specialty produce
stores or specialty produce sections of supernarkets.

The Garlic Industry

California accounts for the bul k of domestic garlic output.
The Census of Agriculture reported 21,179 harvested acres of
garlic in the United States in 1992, 18,609 of which were in
California (Appendix table 1). California had 248 farns
producing garlic that year, up from171 farnms in 1987.

Oregon had 135 farnms with garlic in 1992 (and 1,464 harvested
acres), and Nevada had 9 farms (and 592 acres). These states
are noted for their production of seed garlic, nost of which
is grown under contract with California producers. Oregon and
Nevada al so produce sone garlic for consunption. In contrast,
garlic in Arizona (with 20 farns and 194 harvested acres in
1992) is grown for the fresh market. Arizona growers produce
strains that mature early in the season, enabling packers to
ship newcrop garlic to the higher-priced early-season market
(Call).

USDA’ s National Agricultural Statistics Service (NASS)

reported 512 mllion pounds of garlic production in California
in 1995, which was produced on 31, 000 harvested acres. The
estimted farm value of this production was $180 mllion

(Table 1).* In addition to California s output, Oregon
reported 3,010 harvested acres, with a crop value of $9
mllion, and Nevada reported 1,650 harvested acres, with a
crop value of $4 mllion (Appendix tables 3 and 4).

USDA reports garlic acreage and production only for California.
The state governnments in Oregon and Nevada, however, report garlic
acreage and production in those states. The Census of Agriculture
reported acreage for 16 states in 1992. Only in California, Oregon,
Nevada, and Arizona did the Census acreage exceed 100 acres.
Appendi x table 2 reports data published by California' s county
agricultural comm ssioners. Note that the agricultural
conm ssioners' data in sone years differ fromthe USDA esti mates
provided in Table 1.



California s garlic output has risen sharply in recent years,
with production tripling between 1981 and 1995. Acreage and
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Table 1--Garlic: California harvested acreage, yield per
acre, production, and value, 1970-81 and 1992-95

Val ue

Har vest ed Yi el d
Year ar ea per acre Producti on Per cwt
Tot al

Acr es Cwt 1, 000 Cwt Dol | ars
$1, 000
1970 5, 600 130 728 8. 39
6,111
1971 3,700 130 481 9. 32
4,485
1972 5,100 130 663 9. 84
6, 525
1973 6, 900 130 897 11.73
10, 522
1974 9, 000 130 1,170 12.19
14, 265
1975 10, 800 130 1,404 13.12
18, 415
1976 8, 800 105 924 12.98
11, 995
1977 10, 400 110 1,144 14. 28
16, 336
1978 13, 000 120 1, 560 15. 85
24,723
1979 14, 200 130 1, 846 15. 15
27,974
1980 15, 200 130 1,976 17.11
33, 816
1981 13, 200 125 1, 650 21.79
35, 947
1982 - - - - -- - -
1983 - - - - -- - -
1984 - - - - -- - -
1985 - - - - -- - -
1986 - - - - -- - -
1987 - - - - -- - -
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1988 - - - - - - .-
1989 - - - - - - .-
1990 - - - - .-

1991 .- .- - - .-

1992 23, 000 165 3,795 27.10
102, 854
1993 26, 000 160 4, 160 31. 84
132, 470
1994 27,000 170 4,590 39. 44
181, 038
1995 31, 000 165 5,115 35. 16
179, 834

= Not avail able as the USDA suspended reporting production
statistics for garlic from 1982 through 1991.

Source: USDA, National Agricultural Statistical Service.
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producti on have risen particularly quickly in the past four
years, rising 35 percent between 1992 and 1995. The bul k of
California s production is grown for consunption as fresh or
dehydrated garlic. By conparison, an estimted 92 percent of
Oregon’s production in 1995 was grown for seed (Sears).

Al t hough garlic is grown throughout California, the industry
is concentrated in the central part of the state (Figure 1).
The | argest acreage is grown in the western San Joaquin
Val | ey, between the towns of Firebaugh to the north and
Bakersfield to the south. The second major production area
lies west of the Diabl o nountain range, extending from Santa
Clara County in the north to Monterey County in the south, and
centers around the towns of Glroy and Hollister. The latter
region was the original garlic-grow ng center in California,
and nost of the fresh-market shippers and dehydrators still
have their facilities located in this area. Glroy bills
itself as the “Garlic Gowing Capital of the Wrld.”

Lassen and Siskiyou counties in northern California produce a
smal | amount of garlic, which is primarily used for seed.
Lassen County production is centered southeast of Susanville,
near the Nevada border. Siskiyou County production is |ocated
in the Kalmath Basin near the Oregon border. Northern
California’s climate is nore simlar to the climte in eastern
Oregon and in Nevada than it is to the central California
garlic areas. As in northern California, production in
eastern Oregon and Nevada is intended nostly for seed garlic.

Reportedly, about 20 percent of U. S. donestic garlic
production is grown for the fresh nmarket, 65 percent for
dehydration (“dehy” garlic), and 15 percent for seed (USITC).
Garlic can be switched anong the different uses, and sone
swi t ching occurs depending on the profitability associ ated
with each use. (QOccasionally, garlic is diverted to processing
when it falls short of required fresh market or seed quality
st andar ds.

Farm Characteristics
A speci al tabulation of the 1987 Census of Agriculture
indicated that the bulk of California s garlic was grown on

relatively large farnms in that year (U. S. Departnent of
Commerce, 1987). Sixty-two of the 171 farms producing garlic
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in 1987 reported $500,000 or nmore in crop sales.? Forty
percent of the farns with

garlic, on the other hand, appeared to be part-tine
operations, reporting less than $25,000 in crop sales. In
addition to

garlic, farms comonly raised other vegetables, fruits and
nuts, and field crops.

In the 1990's, garlic in California appears to be produced
primarily on large farns in rotation with other crops. The
average garlic acreage was 75 acres per farmin 1992, inching
up slightly from 70 acres in 1987. According to extension
contacts, nmost commercial production is produced by | arge
grower - packers or is grown under contract wi th grower-packers
or "dehy" conpani es.

Seed garlic also is produced on large farms and is controlled
by grower-packers and dehydrati on conpanies. |In Oregon, for
exanmpl e, the bulk of Jefferson County's garlic production is
seed garlic and is grown under contract with grower-packers or
dehydrati on conpanies from California. Jefferson County
reportedly has only 10-15 farnms producing garlic (Appendi x
table 1; Brown). 1In 1995, Jefferson County reported 1,980
acres of harvested garlic, and an estimted 130-200 acres of
garlic are produced per farm

The U. S. Garlic Market

Supply

Donmesti c production accounted for 512 mllion of the 607
mllion pounds of total U S. garlic supplies in 1995 (Table
2).% The remainder of U 'S. supply in 1995, about 96 mllion
pounds, was inported. Inports are generally heaviest in the
nmont hs of March through July (Table 3). They originate mainly
from Mexi co and China, and are about equally divided between
fresh and dried products (Table 4). China is the principal
supplier of dried garlic inports, while Mexico is the major

Sal es included the value of all crops, including fruits,
ot her vegetabl es, nursery products, and field crops.

Total supply represents garlic for fresh-market and for
processi ng uses. Since nost seed garlic is grown in Oregon
and Nevada, it is not included in USDA production estimates.
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supplier of fresh garlic.4 U S. garlic inports have risen
sharply since 1990.

Demand

U.S. consuners used 544 mllion pounds (farm weight) of garlic
in 1995, the equivalent of 2.1 pounds of raw garlic per

person. In addition to domestic consunption, the U S.
exported 63.6 mllion

I mports of fresh garlic from China in 1995 declined

sharply froma year earlier. In 1994, the United States
inported 13 mllion pounds of fresh garlic and 17 mllion
pounds (46 mllion pounds farm wei ght equivalent) of dried

garlic from China.
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Table 2--U.S. garlic, all uses: Supply, utilization, and price, farm weight, 1970-96

Supply utilization

Year Produc- Per
Current Constant

tion? Imports? Total Exports? Total capita
dollars 1987

use
dollars®
—————————————————————————— Million pounds------———————————————— Pounds

—————— $/cwt------

1970 72.8 19.4 92.2 -- 92.2 0.4
8.39 23.90

1975 140.4 22.1 162.5 3.7 158.8 0.7
13.10 26.63

1980 197.6 24.5 222.1 22.1 199.9 0.9
17.10 23.85

1981 165.0 20.0 185.0 30.1 154.9 0.7
21.80 27.63

1982 169.6 34.5 204.1 24.9 179.2 0.8
17.90 21.36

1983 234.4 30.3 264.7 26.3 238.4 1.0
15.00 17.20

1984 173.8 39.1 212.9 27.7 185.3 0.8
18.70 20.55

1985 242.0 36.0 278.0 20.0 258.0 1.1
30.95 32.79

1986 177.5 45.8 223.3 35.7 187.7 0.8
25.65 26.47

1987 268.5 39.2 307.7 25.0 282.7 1.2
18.55 18.55

1988 261.9 38.8 300.7 32.4 268.3 1.1
15.15 14 .58

1989 262.1 44.5 306.6 50.4 256.2 1.0
20.15 18.57

1990 341.3 57.1 398.4 63.1 335.3 1.3
21.25 18.76

1991 376.6 73.3 449.9 65.4 384.5 1.5
22.75 19.35

1992 379.5 65.0 444 .5 61.7 382.8 1.5
27.10 22.42
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1993 416.0 118.4 534.4 71.8 462.6 1.8
31.80 25.75

1994 459.0 97.3 556.3 73.7 482.6 1.9
39.40 31.20

1995 511.5 95.8 607.3 63.6 543.7 2.1
35.20 27.14

1996 f 500.0 100.0 600.0 70.0 530.0 2.0

f = ERS forecast.

1/ Sources: U.S. Department of Agriculture, National Agricultural Statistics Service
(1970-81 and 1992-present). Between 1981 and 1991, production is from
the California County Agricultural Commissioners®™ report.
2/ Source: Bureau of the Census, U.S. Dept. of Commerce and Statistics Canada.

Dried garlic & garlic flour trade adjusted to fresh weight basis using a factor of
2.7.

Dried exports were not reported until 1978. Fresh exports only prior to 1978.
3/ Deflated by the GDP implicit price deflator, 1987=100.
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Table 3--Garlic arrivals from producing areas, 19921

Source JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV
DEC Total

1,000 cwt
California 36 27 32 22 25 34 19 17 24 22 21
26 305
Mexico - - 1 3 5 10 4 - 1 - -
- 24
Other imports - - 1 2 - - - - 1 1 -
- 5
Total 36 27 34 27 30 44 23 17 26 23 21
26 334

! Based on arrivals in 22 U.S. cities. Arrivals statistics reportedly represent 33
to 50

percent of total product. They are intended only to indicate relative
availability of the

product.

Source: U.S. Department of Agriculture, Agricultural Marketing Service.
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Table 4--Garlic: U S. inports by country of origin, 1995

Country Fresh Dri ed?! Tot al
M 11ion pounds
(farm wei ght)
Argenti na 6.5 * 6.5
Chile 2.3 * 2.3
Chi na 1.1 45. 4 46.5
Mexi co 35. 4 * 35. 4
Spai n 2.0 * 2.0
O her 2.9 0.2 3.1
Wor | d 50. 2 45.5 95.8

! Dried garlic adjusted to fresh weight basis using a factor
of 2.7.

Source: U.S. Departnent of Commerce, Bureau of the Census.
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pounds of raw garlic (Table 5). Canada and the United Ki ngdom
were the mpj or export markets, while Australia and Mexico al so
purchased not abl e ambunts of U.S. garlic. |In nost years, the
U.S. exports 10-20 percent of its garlic.

No statistical price-quantity relationships estimating the
demand for garlic were found. However, consunmer demand is
likely inelastic, neaning that relatively large price changes
are associated with small changes in the anount consuned. The
reason i s that consuners use garlic primarily for flavoring
foods, and its cost constitutes only a small part of the cost
of a dish. Although the price of garlic has very little
effect on the cost of a dish, elimnating garlic froma recipe
may have a significant effect on the taste. Therefore, a

| arge price increase is needed to cause consuners to reduce
the quantity purchased.

Farm | evel demand is |ikely to be much nore elastic than
consuner -1 evel demand, neaning that farm prices change by a
smal | er percentage than changes in donmestic production. The
reason i s that, because garlic can be readily bought and sold
in international markets, the anmount inported and/or the
amount exported changes when donestic output varies. This
snmoot hs out total supply and noderates price variation.

In addition, fresh garlic can be diverted to dehydrated use or
processed into diced or pureed garlic and stored for future
sale. This further reduces farmlevel price variability by
snmoot hi ng supplies from season to season

Prices

USDA' s National Agricultural Statistics Service (NASS) reports
mar ket i ng-year average prices for garlic (Table 1). These
prices are based on estimtes of the average returns for all
sales and include garlic sold for fresh use as well as that
sold for processing and for seed.

In addition, two state sources provide season-average price
estimtes. The county agricultural comm ssioners in
California report the average price per unit of garlic for
sel ected counties (Appendix table 2). As with the USDA
esti mates, these county-level prices reflect the season
average price received by growers for all sales.

A third resource for price information is the Departnent of
Agricul tural and Resource Econom cs at Oregon State

Uni versity, which conpiles county-I|evel season average prices
for garlic (Appendix table 3). The prices that are reported

20



for Jefferson and Linn counties, the two |argest garlic-
produci ng counties in
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Table 5--Garlic: U S. exports by country of destination, 1995

Count ry Fresh Dri ed?! Tot al
M 11ion pounds
(farm wei ght)
Australia 1.0 4.0 5.0
Canada 2.7 11.5 14. 1
Costa Rica 1.7 * 1.7
Ger many * 2.4 2.4
Japan 0.4 1.9 2.3
Mexi co 5.2 1.4 6.6
Net her | ands * 1.7 1.7
Si ngapor e * 1.4 1.4
Sout h Africa * 1.0 1.0
Sweden * 1.7 1.7
Tai wan 2.9 * 2.9
United Kingdom 0.6 8.0 8.6
O her 2.3 11.6 13.9
Wor | d 16.9 46. 7 63.6

* = | ess than 50, 000 pounds.

! Dried garlic adjusted to fresh weight basis using a factor
of 2.7.

Source: U.S. Departnent of Commerce, Bureau of the Census.
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the state, are for seed garlic. Prices for “other” counties
are an average of returns for all garlic sales.

Al t hough the USDA's Agricul tural Marketing Service (AMS) does
not report shipping-point prices for fresh-market garlic, the
agency reports whol esale market prices for fresh garlic in
several mmjor cities. An analysis of wholesale prices in Los
Angel es indicates that fresh-market garlic prices peak during
March and April, nonths which coincide with the end of the
storage season (Figure 2). Once harvest of the new crop
begins (usually during May), prices decline and continue to
fall throughout the harvest season. Prices tend to bottom out
duri ng Septenber and October, and then rise as shippers sell
garlic from storage.

Fresh-market garlic prices exceed the value of processing
garlic by a substantial margin. The Fresno county agricul tural
conm ssioner’s office, for exanple, estinmated the farm price
for fresh-market garlic at $1,420 a ton in 1995, and the
processi ng price at $300.

Price conparisons between fresh-market and processing garlic
are not very neani ngful, however, because fresh-market prices
include returns for services not included in the price for
processing garlic. Fresh-market prices, for exanple, include
the returns for grading, storage, packing, and selling
services, which represent val ue added beyond the field.
Garlic for processing, on the other hand, represents the
returns for raw garlic al one.

I n addition, processing garlic may not be priced at its full
mar ket value. This is because virtually all garlic for
processing is grown under contract with processors who provide
the seed and, at tinmes, other inputs. 1In addition, the
processor may harvest the crop. The returns for these inputs
may not be reflected in the farm price.

The fresh market pays a premumfor large-bulb garlic. A

cursory assessnent of whol esale prices for garlic suggests
that the price per pound rises as bulb size increases.

Envi ronnment al Requirenents and
Cul tural Practices
Climte
Garlic in home gardens is grown under a w de range of climtes

in the United States. Mst comercial production, however, is
| ocated in sunny, relatively dry climates with cold, but not

23



severe, wi nter tenperatures. The exception to this
generalization regarding a dry climte occurs in western
Or egon,
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where garlic is grown in a relatively humd region with a
substanti al ampunt of natural rainfall.

To pronote bul b production, garlic prefers a vernalization
period with cool tenperatures (below 40° F) for 6 to 8 weeks
during the grow ng season.® Once vernalized, the plant
initiates bulb production when the day | ength reaches
approxi mately 13 hours and soil tenperatures are above 60° F.
Prol onged | ow soil tenperatures (below 32° F) may cause the
pl ant to produce rough-shaped bul bs and numerous snal
axillary cloves.

Soi |

Garlic grows in alnost any well -drained, friable soil. Soils
with an abundance of organic matter pronote uniformbulb
devel opnent and have superior water-holding capacity. Water-
hol di ng capacity is inmportant because garlic has a sparse and
shal l ow root system and dry conditions early in the grow ng
cycle reduce vegetative growh and subsequent bulb

devel opnent.

The ideal soil pH for garlic production is between 6.5 and
7.0. Soils with a pH below 6.0 may be associated with poorly-
formed and di scol ored cl oves.

Water and Irrigation

Because of garlic’ s sparse root system the upper |ayers of
the soil nust be kept noist to attain maxi num growth rates and
yields. Plenty of noisture is especially needed in the spring
to pronote vegetative growth. Virtually all U S. commercia
garlic is irrigated (Appendix table 1). Even in western
Oregon, where rainfall is relatively dependable, growers
irrigate nost garlic acreage.

A critical managenment decision in garlic production involves
deci di ng when to make the | ast application of water prior to
harvesting. For fresh-market garlic, “water shut-off” occurs
about 3 weeks prior to harvest, when the garlic shoots start
to bend over. Late irrigation can result in rotting and

di scoloration of the bulb skins, thus decreasing market val ue.
For dehydrated garlic, where bulb appearance is |ess inportant
than for fresh-market garlic, water shut-off may be closer to
harvest-time to pronote bulb size and yields. Garlic for

Certain plants require a period of exposure to cold
tenperatures, called vernalization. |In the case of garlic,
vernal i zati on pronotes bulb formation.
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dehydration may receive light irrigation until nost of the
shoots have col | apsed.

Water quality is inportant in obtaining high garlic yields.
High salinity in the irrigation water can reduce yields.
Seed Garlic

Seed garlic is grown principally in Nevada and eastern Oregon,
where the dry, cool high-desert climates facilitate producing
di sease-free seed. A small quantity of seed garlic also is
grown in northern California.

Producers and dehydrators in California generally control the
seed- produci ng operation. They contract with farmers in seed-
growi ng regions for a given acreage. Then, they supply the
ampunt and strain of seed which they want planted. At the end
of the season, seed producers sell all of their production to
the California producers/dehydrators. California producers
may plant the seed for commercial garlic or return part of it
for further “multiplication.”

White rot is a particularly serious peril for seed producers.
If a field becones infected, buyers do not want the garlic for
seed. Farners may be able to sell infected fields as
dehydrated garlic, but at a heavily discounted price. The
greatest loss fromwhite rot infection, however, may be that
the farmer’s reputation as a producer of disease-free garlic
becones tainted. The white rot inoculum once in the soil,
remains for years. Consequently, producers/dehydrators in
California my refuse to contract with the affected grower for
future seed production.

Propagati on and Pl anti ng

Garlic is seeded by planting individual cloves. Bulbs for

pl anting are first “cracked” (separated into individual

cl oves) and graded. Small, damaged, and infected cloves are
di scarded. Cracking is acconplished using specially-built
rubber-faced rollers that mnimze damage to the cl oves.

After cracking, the bulbs nay be treated with hot-water and a
fungicide to help control white rot fungus and stem and bulb
nemat odes.

Al t hough planting and harvesting dates vary sonewhat anong
areas, garlic is generally planted in the fall and harvested

the following summer. In Arizona, garlic is planted in
Novenmber and harvested the following May. |In centra
California, garlic planting extends from Septenber through
November for harvest during June-August (Rubatzky). In
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northern California, Nevada, and Oregon, planting is usually
conplete by the end of October and harvesting takes place the
follow ng July.

For ease of digging, and to reduce soil conpaction, garlic is
usual ly planted on beds raised 6-8 inches high and spaced 40

i nches apart (center to center). Two rows are planted on each
bed. Plant density ranges from 12 to 18 plants per bed-foot.
The | ower densities are used to produce |arge bul bs for sale
to the fresh market, while the higher densities are used to
produce maxi mum yields for processing, where bulb size is |ess
I nportant.

Fertilization

Garlic has relatively high plant nutrient requirenents.
Fertilizers are usually applied based on soil test results.
General fertilization recomrendati ons consi st of applying 50-
75 pounds of nitrogen per acre in the fall and an additi onal
100- 175 pounds in the spring. Phosphorus and potassium are
usual ly applied just prior to planting, at a rate of 100-150
pounds of phosphorus (P,OQ) per acre and up to 150 pounds of
potassium (K,0). Sulfur is applied in the fall, usually at a
rate of 30-50 pounds per acre.

Rot ati ons

Garlic is grown in rotation with other crops. Mst farners
raising garlic also grow a nunmber of other vegetabl es and
field crops. Rotating |land out of garlic at |east every four
years before planting another crop is essential for
controlling white rot, as well as other diseases and

nemat odes.

Har vesting and Handl i ng

Garlic is ready for harvest when the tops becone partly dry
and bend to the ground. Garlic that is intended for fresh-
mar ket use may be harvested at an earlier stage (with sone
green color still remaining in |eaves) than garlic for
dehydration. Earlier harvesting allows for peeling and
braiding (sone garlic is sold in bunches in which the tops are
br ai ded) . ©

Garlic bulbs are surrounded by a multi-Ilayer sheath of
dry leaves. The outer layers of this sheath, which nmay be
stained by the soil or by rain during field drying, are peeled
off fresh- market garlic to give it a shiny white col or
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The first step in harvesting fresh-market garlic involves
running a cutter bar beneath the plants to | oosen the bul bs
fromthe soil. Fresh-market garlic is then pulled fromthe
soil by hand and placed in wi ndrows where the tops are
arranged to protect the bulbs from sunscald. The bul bs are
then dried in the field for 10-20 days. At this point, the
tops and roots are hand clipped, and the bul bs are placed in
| arge bins for transport to storage.

Wth both garlic for processing and seed garlic, the tops are
renoved by flailing and burning the field with a propane
flamer before digging. After the bulbs are dug fromthe
ground, they are placed in windrows for a brief (1 to 2 day)
curing period. They are then hand-placed into sacks or bins
for final curing (10 to 14 days, or as needed). Excessive
sunl i ght may cause sunscald on the bul bs during the w ndrow ng
period, especially when tenperatures exceed 90° F. Excessive
exposure to sunlight may al so cause the garlic bulbs to
devel op an undesirabl e green coloring.

St orage and Packi ng

Fresh-market garlic maintains its marketable quality for up to
three nonths in conventional cold storage. When held in
control | ed- at nosphere cold storage, fresh garlic maintains its
mar ket abl e quality for up to 10 or 11 nonths. As a result,

shi ppers can offer fresh garlic throughout the year.

Fresh garlic is comonly shipped in 30-pound cartons. Sonme
garlic is also sold in other container sizes, such as 5-, 10-
, 15-, and 22-pound cases or cartons. A 22-pound carton (10
kil ograms) is the common size of container for fresh garlic
from Argentina and China.

Mar keting Garlic

The bulk of U S. garlic is sold through a small nunber of
large firms. Reportedly, there were only about 10 major firns
in California which packed and shi pped fresh-market garlic in
1994, and 6 firms that produced dehydrated garlic (USITC). 1In
addition, a few firns market seed garlic.

The U. S. standard for fresh garlic includes only one grade,
USDA No. 1. AlIl other fresh garlic is designated as

“uncl assified,” which is not a grade standard. The California
Department of Food and Agriculture offers an inspection
service for fresh garlic. Inspection, however, is at the
option of the buyer and seller. |If a sale is contingent on
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the garlic neeting the USDA No. 1 grade, the buyer or seller
may request a California Departnment of Food and Agriculture
i nspection to verify the grade. Costs for this service are
paid by the party requesting the inspection.

The fresh-market garlic trade uses a descriptive systemto
designate bulb size. Although size classifications are w dely
recogni zed by individuals and firnms dealing in garlic, the
systemis voluntary and different shippers may use somewhat
different definitions. The follow ng table describes the
system used by one | arge garlic conpany, A&D Christopher

Ranch:

Aver age count

Trade nane Di anmet er per pound
Smal | Tube 11/2" to 1 7/8" 19- 24
Medi um Tube 1 3/4" to 2" 18-19
Large Tube 1 3/4" to 2" 15-16
G ant 17/8" to 2" 12 1/2
Junbo 2 1/8" to 2 1/4" 10 1/2
Extra Junbo 2 1/ 4" 8 1/2
Super Junbo 2 3/8" 7 1/ 2
Col ossal 2 5/8" 6 1/2
Super Col ossal 2 3/4" and up 5 1/2

Garlic destined for dehydration is weighed and i nspected by
California Departnent of Food and Agriculture inspectors as it
enters the processing plant (Rohnmer). Sanples are taken from
each | oad and graded to deternine the extent of defects,
trash, and dirt. A clove is declared defective if it is
decayed, has “waxy breakdown” or insect or mechani cal danmage,
is green, or has started to sprout. WAaxy breakdown is
identified when the flesh has a yell ow or brown, waxy,
transparent appearance.

The extent of dirt and cull material in the sanple also is
determ ned and deducted fromthe gross weight. Dirt consists
of clods, |oose soil, and soil adhering to the raw product.
Cull material includes tops, roots, rocks, |oose outer scales,
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and material other than the raw product. The sanple is also
tested for excess noisture.

Various categories of garlic for processing do not require

i nspection. These categories include garlic that is produced
in foreign countries, cull-outs fromfresh-market packing,

| oads of m xed ownership, and the processors’ own garlic.

Costs of Production

We | ocated three cost of production budgets for garlic--one
each for California, Arizona, and O egon (Appendix A).
Significant differences appear in a conparison of the
estimted costs for the three areas. This is in part because
the California budget is for garlic for processing, while the
Ari zona budget is for fresh-market garlic and the Oregon
budget is for seed garlic. |In addition, note that the

Cal i fornia budget represents costs associated with 1983 i nput
prices, which may differ substantially fromcosts in the
1990's (as represented in the other budgets). Pre-and post
harvest and ownership costs are summarized in Table 6.

Addi tional cost data appear in a U S. International Trade
Comm ssion study of the U S. garlic industry, which was
conducted as part of an investigation of fresh garlic inports
from China. As part of that study, the USITC reported
operating expenses for producing garlic in California
(Appendi x table 5). Their estimtes show that the costs
associated with producing garlic for the fresh market in the
early 1990's were higher than the costs associated with
produci ng garlic for processing.

Three factors partially explain the higher costs associ at ed
with fresh-market garlic production. First, harvesting
expenses for fresh-market garlic are higher because it is
hand- harvest ed, while dehydrated garlic is mechanically
harvested. Second, grading and packing expenses for fresh-
mar ket garlic exceed the processing costs for dehydrated
garlic. Third, per-acre yields for fresh-market garlic tend
to be |lower than per-acre processing yields, explaining part
of the higher planting and growi ng costs for fresh-market
garlic.

Production Perils
Untimely rain at planting is the primary production peril in

garlic production in central California (Rubatzky, Smth). In
contrast, a conbination of extrene cold and | ack of snow cover
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was cited as the nost damaging peril in the seed-grow ng areas
of northern California, Oregon, and Nevada. Garlic for seed
is typically grown in areas with [ower winter tenperatures
than garlic produced for the fresh market and dehydrat ed
garlic. Various insects and di seases attack garlic, but
growers are able to control |osses with avail abl e managenent
practices.

Untimely or Excessive Rains

Ext ended wet periods during the planting season can nmake the
soil too wet to work, delaying planting past recomrended

pl anting dates. The bulk of the garlic in central California
is planted during October and Novenber, which coincides with
the start of the rainy period. |In sone years, rains nay begin
before the entire garlic crop is planted.
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Table 6--Garlic:

Costs of production

[tem Ari zona California Or egon
(1993) (1983) (1994)
Pounds
Yield 19, 500 14, 000 17, 000
Dol l ars per acre
Cash expenses:
Prehar vest 492 844 472
Post harvest 1, 329 -- 484
Tot al 1,821 -- 956
Omnership costs 566 919 236
Total costs 2,386 - - 1,192
Not e: Preharvest and postharvest expenses include allocated

cash overhead expenses.

Sources:_
Ari zona

May and Yeary;

Tur ner
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Once planted, garlic plants growing in saturated soils for

ext ended periods during the winter may produce nunerous shoots
but fail to form bul bs, or they may make poorly-formed bul bs
(Voss). This condition is called “broom ng.”

Excessive rain is also a problem after harvest. Excessive
rains that occur during the field-drying operation nmay

di scol or the bul bs, reducing their value for the fresh market.
Excessive rain while the garlic is drying also pronotes bulb
decay.

Fl oodi ng

Fl oodi ng was cited as a cause of crop loss in the WIlanette
Valley in western Oregon and in parts of California (Mansour;

Smith). Flooding nmay cause damage in several fornms. It may
wash the seed cl oves out of the ground, deposit thick |ayers
of silt over the seed, or kill the plants (fromdrowning) if

t hey remain subnerged for a | ong period of tine.
Extrenme Col d

Al t hough garlic can withstand frosts and |light freezes, garlic
pl ants can be killed by excessively |low tenperatures (Butler).
Losses due to freeze damage are nost |likely to occur when no
snow cover exists to insulate the plant.

Extrene cold was cited as the major production peril in
eastern Oregon. Over $300,000 in ad hoc disaster paynent were
made for garlic in Jefferson County in 1991 due to | osses
caused by freezing tenperatures (Brown). Yields in Jefferson
County averaged only 0.5 tons per acre in 1991, whereas yields
in nost years average 7-10 tons an acre. Cold tenperatures,
in conmbi nation with drought and a | ack of snow cover, also
were cited as a cause of yield |osses in Nevada in 1991.

Col d tenperatures reportedly are not a serious peril in the
central California growing areas. The winters are relatively
mld, and garlic can withstand even the col dest tenperatures
likely to exist in these areas.

Dr ought

Even though nearly all U S. garlic production is irrigated,
drought is occasionally cited as a contributing factor to
yield | osses. For exanple, drought was a cause of ad hoc

di saster paynents for garlic in Fresno County in 1991 and 1992
(Jones). California experienced an extended drought in the
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| ate 1980's and early 1990's, and growers did not receive
their full water allocations.

Drought was also cited as a contributing factor for losses in
Nevada in 1991. Farmers reportedly received only 35 percent
of their normal water allotnment in 1990 and cut back on
irrigation. As a result, garlic plants entered the 1990/91

wi nter in weakened condition. This situation was acconpani ed
by a | ack of snow cover and extreme cold. The conbi nation of
weakened pl ants, extreme cold, and | ack of snow cover resulted
in a high incidence of winterkill (Cook).

Excessi ve Heat

Excessi ve heat can reduce garlic yields, but it is unlikely to
cause losses to the extent that insurance indemities are
triggered. Excessive heat slows bul b devel opnment, potentially
reducing bulb size and | owering yields (Rubatzky). High
tenperatures at harvest-tine also can increase the incidence
of sunscald anong drying garlic bulbs. Although sunscald
reduces the value of the crop, growers can take nmeasures to
reduce damage and |l osses are likely to be fairly small.

Hai |

Hai |l storms occasionally cause isolated |osses to garlic in
eastern Oregon, depending on when they occur and the severity

of damage. Hail is nmost serious when it occurs during the
growi ng period, before the bul bs have reached their mature
size. Hail is less of a peril in central California because

it occurs infrequently in that region.

| nsect s

The follow ng section describes a nunmber of insects which are
pests of garlic. |In general, insects are not considered to be

a serious peril to garlic production because growers have the
means to control them w th present managenent practices.

Oni on _Thri ps

Onion thrips are snmall (about one twenty-fifth of an inch

Il ong), and pale yellow to light brown in color. The adults
have fringed wings and fly great distances. The young are
pal e yell owi sh-green and w ngl ess.

Both the adults and | arvae suck juices fromplant |eaves.

| njured areas turn white or silvery and may shine in the sun
This sheen results fromthe air which occupies the space in
t he damaged cells. Damage first appears as small spots that
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eventually run together to form|large damaged areas. Plants
may becone desiccated, and w ther and col | apse.

Thrips are managed using a conbination of cultural practices
(including crop rotation, sanitation practices, and
cultivation practices), as well as biological and chem cal
controls intended to keep popul ati ons bel ow econom c threshold
| evel s.

Cutwornms, Arnyworns, and other Mdth Larvae

Several species of noth |arvae (worns) may attack garlic.
They cause damage by tunneling into the bul bs or by chew ng
of f new shoots. Generally, control is easily achieved by
appl ying bacillus thuringiensis, a biological pesticide.

W r ewor ms

Wreworns are the larval stage of the click beetle, a hard-
shell ed, yellow or brown beetle that is between one-half to
one-and-one-half inches long. The larval stage feeds on
garlic roots and bulbs in the field. Wreworm problens are
nost likely to occur in fields which were recently used to
produce sod.

W reworns are managed by avoiding planting garlic in soils
known to be infested with this insect. Chem cal pesticides
al so are available to control w reworm popul ati ons.

Garden Symphyl ans

Synphylans are small, white, centipede-like animls which |ive
in the soil. They feed on plant roots, reducing vigor and
yields. Infestations generally are associated with heavy silt

or loamsoils. Soils can be treated with chem cal pesticides
to control synphylans if a problem occurs.

Di seases

Root rots and viruses are the nobst serious disease perils.
When substantial |osses occur, they are frequently associ ated
with | ax managenent. Viruses are wi despread in the mmjor
growi ng areas, and reduce production potential for all types
of garlic. Planting virus-free garlic gets the plants off to
a good start and mnimzes the yield-reducing effects of viral
i nfections (Rubatzky; Smth).

Fusari um Basal Rot
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Fusarium basal rot is a fungal disease that causes

preenmer gence decay of garlic cloves and seedlings. It may

al so cause in-season decay of the stem plate and storage

| eaves, and post-harvest decay of the cloves in stored bul bs.
Post - harvest decay may involve single, several, or all cloves
in the bulb.

Fusari um basal rot was first found in California in 1976 and
since has been found in Oregon and Nevada. Losses have ranged
fromnegligible to 40 percent of the bulbs in a field.

Addi tional | osses have also occurred in storage (Schwartz and
Mohan). Reportedly, California growers experience Fusarium
basal rot infections each year in some fields (Smth).

Initial infections can be transmtted through the soil.
Thereafter, the disease can be transmtted through seeds to
future generations. Bulbs and cloves frominfected pl ants,
however, may or may not devel op di sease synptons. |Infected
seed cloves may be produced through successive generations

w t hout synptons, only to have the disease flare up | ater.

Envi ronmental or handling factors nmay be responsible for this
erratic occurrence. In addition to transm ssion through the
seed, the pathogen may be transported fromfield to field with
soil and infected debris and in irrigation runoff water.

The incidence of basal rot increases with the frequency of
growi ng susceptible crops. The production of garlic in a
four-year or |onger rotation with non-host crops reduces the
rate of infection. Avoiding seed sources known to carry the
di sease also |lowers the infection rate. Sanitation practices
that prevent transporting the disease fromfield to field help
to mnimze the chance of infection.

VWhi t e Rot

White rot is one of the nost wi despread and destructive fungal
di seases of onions and garlic. It is a constant threat in the
maj or garlic-growi ng regions. Caused by a soil-borne fungus,
white rot produces premature yell owi ng and death of ol der

| eaves and stunting of plants, rapidly followed by the death
of all foliage. The roots then rot, and the plant can be

easily pulled fromthe soil. Wen high |evels of white rot
fungus are present, plants may die suddenly in |arge areas of
the field. |In areas that are infected to a | esser extent,

plants may die in isolated clusters. Wite rot may al so cause
bulbs to rot in storage. The fungal inoculum can remain
viable in the soil for long periods (perhaps as |ong as 20
years), even in the absence of host plants.
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Primary control neasures include the planting of disease-free
cloves in well-drained soil and the avoidance of planting in
fields with a history of white rot infection. Another control
measure involves treating the seeds with hot water. Hot water
treatnment kills inoculumon the surface of the cloves, but
does not destroy the fungus within the cloves. Applying
fungicides to the seed at planting-tine has reportedly

provi ded partial control (Oregon State University Extension
Service; Davis, et al.).

Pi nk Root

Pink root, a fungal disease, occurs nostly in areas with high
soil tenperatures. Although it affects a wi de range of

veget abl e and cereal crops, onions and garlic are nost |ikely
to suffer econom c damage. Pink root and Fusarium basal rot
often occur together, making it difficult to distinguish which
of the two diseases is the main cause of damage.

Pink root attacks only the roots of the garlic plant, which
turn pink, shrivel, and die. The garlic plant commonly
produces new roots, but they, too, are soon infected.

Al t hough infected plants sel dom die, they becone stunted and
yields decline. A three-to-four year rotation in which

nei ther onions nor garlic are grown reduces the incidence of
pi nk root infection. Sonme garlic varieties are resistant to
pi nk root. Reportedly, pink root is not a serious problemin
California (Smth).

Garlic Msaic

Caused by a conplex of viruses, garlic nosaic results in
stunted plants and di m nished yields. Mosaic has been
reported throughout the United States wherever garlic is
grown. It may be transmtted from generation to generation

t hrough the seed. 1In addition, aphids readily transmt the
virus fromplant to plant.

Losses of up to 50 percent have been reported in field trials
conparing infected garlic with virus-free garlic. Planting

| arge cl oves reduces production | osses when using infected
seed. However, planting virus-free cloves has proven the nost
effective means of reducing yield | osses.

It is difficult to determ ne the extent to which | osses are
caused by garlic nosaic because all fields are affected to
sonme extent. Using virus-free seeds del ays the onset of
mosai ¢ and mnim zes yield | osses. Because the virus is so
readily transmtted by aphids, even fields planted with virus-
free seed becone infected during the season and yields fall
sonmewhat short of their virus-free potential.
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Nenmat odes

Stem and Bul b Nenmnt odes

Al t hough not a w despread problemin California, the bulb and
stem nemat ode, nevertheless, is a potential threat to garlic
production. The only known hosts for this nenmatode are plants
that belong to the onion famly, principally garlic, onions,

| eeks, and chives.

The synptons of infected plants include erratic stands,
stunting, and premature ripening of the top growh. In severe
cases, cloves becone a spongy nass, leaving little evidence of
the cloves or the bulbs at harvest-time. The nematode thrives
under warm conditions. Affected plants may show few or no
synptons under cool grow ng conditions, while high

t enperatures bring on synptonms quickly.

Stem and bul b nemat odes are primarily spread through planting
infected seeds. The nenmat odes | odge beneath the protective

| eaf and abscission |ayer of the clove, where they attach to
the main stem The nemat odes can al so be spread by machinery
carrying infested soil fromfield to field, and by the
spreadi ng of infected debris from bulb processing and storage
houses. Hot water treatnment of the seed is useful in
preventing seedborne infections. Bulb and stem nematodes can
be effectively controlled by rotating a garlic field every 2
to 4 years with non-host crops.

Weeds

Garlic plants are poor conpetitors for sunlight and soil

noi sture and need protection agai nst weed conpetition. Wed
control involves a conmbination of mechanical cultivation
field selection, rotation, and, when needed, application of
chem cal herbi ci des.

Grower Organi zations

No garlic grower organi zations were identified from our
contacts. The Anmerica Dried Onion and Garlic Association
(ADOGA) represents the largest garlic processors in
California. Because processors contract with farnmers for
garlic, ADOGA provides an indirect link with growers.

I n addition, agricultural extension agents frequently
represent a direct link with producers. 1In the Glroy-
Hol Il i ster area of California, the farm advisor for garlic is
Richard Smth (see contact list). The agricultural extension
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agent in Jefferson County, where the bulk of Oregon’s garlic
is grown, is Marvin Butler. He indicated that he has a cl ose
working relationship with garlic growers, and that he would
serve as an initial contact person with growers in that county
(see contact list).
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Ad Hoc Di saster Assistance for Garlic

Ad hoc disaster paynents were nmade available to garlic growers
for | osses due to natural causes in each of the years 1988 to
1994. Since garlic was not eligible for crop insurance in

t hose years, garlic producers were required to realize a yield
| oss of at |east 40 percent in order to be eligible for ad hoc
di saster paynents.

Data on ad hoc disaster paynents provide an indication of
potential high-loss areas. The states and counties with |arge
ad hoc paynents from 1988 to 1994 are nost likely to face a
relatively high risk of loss under a potential FCIC policy for
garlic, and would |likely have a relatively high demand for
Crop insurance.

Di saster assistance paynents for garlic (except el ephant
garlic) losses totaled $1.415 mllion over the 1988-94 period
(Table 7). The | argest paynents were nade in 1991 (at nore

t han $854,000). Paynents were |large again in 1992 (at nore

t han $266,00). These paynents were due primarily to a

conbi nati on of drought and extreme cold, which resulted in
excessive winterkill in Nevada and eastern Oregon. Paynents
to California growers were reportedly the result of
insufficient water allotnments, which precluded irrigation of
all garlic acreage.

Total disaster paynents for garlic were made in 19 states over
the 1988-94 period (Figure 3). The mpjor producing states--
California, Oregon, and Nevada--collected 81 percent of the
total paynents. No paynents were nmade to Arizona growers.
Counties collecting | arge paynents include Fresno County,
California ($398,500 over the seven-year period); Jefferson
County, Oregon ($323,200); Colusa County, California

($129, 000); and Washoe County, Nevada ($129, 300).

Ad hoc disaster paynents nmade for el ephant garlic |osses
total l ed $96, 645 over the 1988-94 period. Paynents were made
to growers in five states, with Oregon growers collecting 58
percent of the total.

| nsurance | nplenentation |Issues
Demand for | nsurance
There is likely to be relatively little potential for garlic
crop insurance beyond the catastrophic coverage | evels because

of a lack of serious perils and limted acreage. In
California, where nost of the acreage is | ocated, growers view
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garlic as relatively free of production perils. Mst growers
have | arge operations
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and follow production practices that avoid serious insect and
di sease-rel ated | osses. In addition, the weather is favorable
for growing garlic and weather-related yield | osses rarely
occur. There were only $528,000 in disaster paynents made to
California farmers for garlic |osses between 1988 and 1994.
This ambunted to | ess than one-tenth of one percent of the

val ue of garlic production during this period.

Seed garlic growers in eastern Oregon, Nevada, and northern
California may have nore interest in purchasing crop insurance
t han producers in central California. The reason is that

t hese areas have col der winter tenperatures than central
California, increasing the risk of crop |oss due to extrenme

| ow tenperatures. Producers in eastern Oregon (primarily in
Jefferson County) | ost approximately 95 percent of the crop in
1991 due to extrene cold and a |l ack of snow cover. Yields

al so were down in Nevada that year, due to a conbination of
drought and wi nterkill (Cook).

Despite the likely interest in crop insurance in seed garlic
areas, there appears to be a limted potential for a garlic
policy due to the small nunber of growers and the snmall
acreage. Oregon reported 3,000 acres of garlic in 1995,
having a value of $9.0 mlIlion. Nevada reported 1,650 acres
of garlic in 1995, having a value of $4.4 mllion dollars.
Nevada' s acreage has ranged from 550 to 1,650 acres in the
past el even years.

In addition, garlic growers tend to produce a nunber of crops
in addition to garlic, including other vegetables and field
crops. This diversification provides a neasure of risk
protecti on agai nst production | osses.

Despite these factors, growers may be interested in
catastrophic i nsurance coverage. Large firms account for the
bul k of garlic acreage and may not be eligible to receive
benefits under the Non-Insured Assistance Program ( NAP)
because their annual gross inconme exceeds $2 million. These
growers nmay want to see garlic becone an insurable crop so
that they may participate in catastrophic insurance coverage,
whi ch they could do at a negligible cost if garlic were an

i nsur abl e crop.

Moral Hazard

Moral hazard is not likely to be a problemin insuring garlic.
Al t hough prices for fresh-market garlic typically decline
during the main harvest period in |ate summer, garlic is
storable and can be held until prices rise. 1In addition, the
bul k of production is grown under contract with processors or
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fresh-market packers, which assures the grower of a market for
his or her production. This further reduces the incentive for
noral hazard.

Adverse Sel ection

Adverse selection is nost likely to occur in cases where
garlic is planted in poorly-drained fields or near rivers
where | osses may occur because of excessively wet soils or

fl oodi ng. Another potential for adverse selection occurs when
garlic is planted in fields which have recently grown ot her
alliumcrops, including onions. Such fields run an increased
ri sk of harboring high | evels of root rot organi sns, which may
cause neasurable yield losses. FCIC may wish to require field
i nspections prior to the offering of insurance.

Ref erence Pri ces

USDA publ i shes season average garlic prices for California,
whi ch woul d serve adequately for setting reference prices for
California. In Oregon the Departnent of Agriculture and
Resource Econom cs at Oregon State University conpiles season
average prices for seed garlic. These estimates could serve
as a guide for setting the price election in Oregon. The
Nevada Agricultural Statistics Service reports a season
average price for garlic, which could be used to set price

el ections in that state.

Yi el d Dat a

The best source of yield data is likely to be the garlic
conpani es or the processors who contract with farnmers for
growing garlic. The conpanies contract for a specific acreage
and pay on the basis of the ampbunt of production. Farners,

t hensel ves, also are |likely to have good acreage and
production records. Most garlic farmers have | arge operations
and |likely keep extensive records on acreage and producti on.

I n addition, the county agriculture comm ssioner offices in
California record data on each grower's acreage for which
pesticides are applied. This information could provide
further acreage docunentation.
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Garlic Contacts

Marvin Butler
Agricul tural Extension Agent
Jefferson County, Oregon
24 Sout heast D Street
Madras, Oregon 97741
(541) 475-3808

Ronal d Voss
Ext ensi on Veget abl e Crops Speci al i st
University of California, Davis
Davis, California
(916) 752-1249

Ri chard Sm th
Farm Advi sor for Garlic
San Benito County, California
P. 0. Box 699
Hol lister, California 95023
(916) 637-5346

Ed Kurtz
American Dried Onion and Garlic Association (ADOGA)
P.O. Box 1763
Salinas, California 93902



Appendi x A

Cost of Production Budgets for Garlic

South Central Oregon
Fresno County, California
Mari copa County, Arizona



