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Executive Summary

The Census reported 218,161 harvested acres of U. S. sod production in 1992, up
19 percent fromthe prior census year, 1987. The five |eading sod-producing
states in 1992, ranked by acreage, were Florida, Texas, Al abama, M nnesota,
and CGeorgia. These states represent about half of the total U S. sod acreage.
The nobst common turfgrass species grown in the U S. include bernudagrass,

bl uegrass, centipedegrass, fine fescue, Kentucky bluegrass, ryegrass, St.
Augustinegrass, tall fescue, and zoysi agrass.

The housing industry is the primary market for turfgrass sod, and the greatest
demand is in netropolitan areas. O her major markets include | and devel opers,
gol f courses, parks, ceneteries, athletic fields, and schools. Virtually al
sod is produced donestically because climatic conditions need to be simlar in
produci ng and consumi ng areas. The average trucking di stance from shi pping
point to |andscape site is about 150 to 180 miles. Climtic conditions
general ly do not change significantly within this radius.

Sod is classified into two general categories: cool-season grasses (such as
bl uegrass and tall fescue) and warm season grass (including bernudagrass and
zoysi agrass). Cool -season grasses grow best in the northern parts of the
U.S., as well as in areas with higher elevations and coastal regions where
eveni ng sumer tenperatures are in the 50- and 60- degree Fahrenheit range.
WAr m season grasses are usually grown fromlower Florida and along the Gulf
Coast northwards, throughout the upper South.

Sod can be established either by vegetative propagation or direct seeding. 1In
general , warm season grasses are established with vegetative propagati on using
sprigs or plugs, while cool -season grasses are direct seeded. Sod may be
produced in blends or mxtures of two or nore grasses, particularly for those
speci es established through seeding. Each type of grass responds differently
to various stresses, and when bl ended or nixed, the nore tolerant grass wl |
dom nate, increasing overall turf performance.

Generally, grass seed germ nates best when soil tenperatures are 50° F or

| ess. Root devel opnent from sprigs requires higher tenperatures. G owers
irrigate and fertilize to pronote rapid production of quality sod and to
protect against stand failure. Mwng is used to control weeds, renobve excess
grow h, inprove root growh, and pronote |ateral growth of the turfgrass.

I nf requent nmowi ng can cause the stand to become thin and aesthetically
unacceptable. It can also result in increased frequency of |osses due to

di sease.

Mar ket abl e sod is typically produced in 6 to 24 nmonths. Sod is ready for
harvest when it has both green | eaves and an actively growi ng root system
The actual growi ng period depends on soil type, noisture, tenperature, grass
species, fertilization, and other cultivation practices.

Sod is harvested on demand and is cut only to neet a particul ar days' orders.
During periods of low prices, many sod growers put their fields under | ow
mai nt enance for several years. By using this nmethod, they hope to sell at



hi gher prices at a later time, rather than harvesting the sod at a | oss or
abandoning their fields.

Sod is cut with 1/2- to 5/8-inch of soil attached. This thinness allows for
easier handling, permts nore rapid establishnent, and requires | ess expense
in transportation costs than if cut thicker. If cut nmuch thinner, it will be
difficult to retain enough noisture to keep the sod fresh until installation.

The two basic techniques for sod harvesting are the ribbon-cut nmethod and the
cl ean-cut nmethod. The application of a particular nethod depends on the type
of grass. Ribbon cutting is normally used for all warm season grasses and is
used to re-establish turf. \Wen ribbon cutting is used, 1- to 2-inch-w de
undi sturbed turf ribbons or strips are left in the field between the harvested
strips. Clear cutting, on the other hand, does not |eave ribbons or surface
vegetation and is nornmally used on cool -season grasses which are re-seeded
after harvest.

Maj or production perils include drought, excess heat, and excess nvisture.

Al t hough many sod growers irrigate, prolonged dry conditions may cause ponds
and streans, a mmjor source of water, to dry up. While many insects and

di seases may affect turfgrass sod, the problens they create can generally be
controll ed through managenment practices.

Di saster paynment data indicate which sod-growi ng areas received |arge paynents
relative to their acreage. For exanple, Mssouri's share of U S. sod acreage
in recent years, at about 2 percent, was far less than their share of ad hoc
di saster paynments, at 18 percent. Simlar situations are apparent in analysis
of Maryland and Tennessee data. |In contrast, Florida, Texas, and Al abama
collected a smaller share of ad hoc paynents relative to their acreage.

Qur assessnent is that, although there would |ikely be noderate interest anong
turfgrass producers in buying insurance for sod, participation is likely to be
| oner than for nobst crops. One reason for |lower interest anbng sod growers is
that nost sod is irrigated. Production |losses fromerosion and floodi ng were
al so cited as occasional production perils. The acreage subject to | osses
fromflooding, however, is likely to be quite small.

On a regional basis, we judge that participation in a sod insurance program
woul d be greatest in the North Central states. The basis for this judgenent
is the | arge amount of ad hoc di saster assistance paynents for sod reported
for this region over the 1988-93 period. Mst of the | osses were caused by
drought and floods. 1In addition, the |argest amount of non-irrigated sod is
located in the North Central region.
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Turfgrass Sod: An Economic Assessment of the Feasibility
of Providing Multiple-Peril Crop |Insurance

| nt roducti on

Sod is a horticultural compdity intensively cultivated in nost parts of the
United States, primarily for its ornanental and environnental qualities. Sod
consi sts of perennial grass plants, soils, and mcroorganisns. Instant nature
| awns can be achieved through the installation of turfgrass sod.

Numer ous grass species may be grown as sod. Sod, |like other agricultura
commodities, is susceptible to production |osses due to extrenes of w nd,

nmoi sture, and tenperature throughout the production, harvesting, and marketing
st ages.

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

The U.S. Sod WMar ket

Suppl y

The Census reported 218,161 harvested acres of U. S. sod production in 1992, up
19 percent fromthe prior census year, 1987 (Table 1). Sod production is
increasing nore rapidly in the South and West than in the northern states.

The South had both the |argest nunber of farnms growi ng sod and the | argest

vol ume of sales in 1992.

Growers' sod sales in the southern region anounted to nearly $207 mllion in
1992. The South accounted for about 44 percent of U S. total sod sales in
that year, up from 40 percent in 1987. Sales in the northeast region, in
contrast, fell to 8 percent of the U S total, down from 13 percent in 1987.
The north central region's share of U S. sod sales held steady between 1987
and 1992, at about 19 percent. The share held by the western region fel
slightly.

The five | eadi ng sod-producing states in 1992, ranked by their acreage, were
Fl ori da, Texas, Al abama, M nnesota, and Georgia. These states represent about
half of the total U S. sod acreage. Florida accounted for nearly a quarter of
the nation's sod acreage. California ranked seventh in terns of acreage, but
had the | argest volune of sales, ampunting to $79.4 mllion

Sod supplies are typically abundant from May through Oct ober, corresponding to
the harvest peak. Sod is not frequently harvested in the renmining nonths,
with the exception of April, when about 9.5 percent of the year's sod supplies
are generally harvested (1993 ASPA Menbership Profile Survey).



Table 1--Sod harvested: Farms, acreage, and sales, by

region and State, 1992 and 1987

1992
1987
Region Area under Acreage Area under
Acreage
and Farms glass or other in the Sales Farms glass or other
in the Sales
State protection open protection
open
Number Square feet Acres $1,000 Number Square feet
Acres $1,000
Northeast: 124 ) 12,415 36,065 118 (€9
16,359 51,010
Connecticut 9 ) 931 2,229 13 )
1,303 6,116
Maine 3 ) () (D) 1 )
(NA) (NA)
Massachusetts 8 (€3] 475 855 3 (€9)
(©)) ()
New Hampshire 4 (€3] 276 1,035 4 (€9)
944 2,850
New Jersey 41 ) 3,998 11,605 41 (€9
6,370 16,582
New York 19 ) 2,533 10,745 18 )
3,961 14,255
Pennsylvania 23 (€3] 2,036 4,089 19 (€9)
1,309 3,303
Rhode Island 15 ) 2,166 5,507 18 )
2,472 7,904
Vermont 2 ) (D) (D) 1 )
(NA) (NA)
North Central: 505 (€9 54,720 90,918 457 (€9
44,568 77,401
Illinois 46 (€9 9,320 21,286 46 (€9
9,420 20,223
Indiana 27 ) 3,445 6,810 27 )
2,973 6,461
lowa 35 ) 2,399 5,033 34 )
1,753 2,498
Kansas 38 ) 3,705 5,045 26 )
2,721 5,344
Michigan 66 &) 7,072 10,607 64 )
6,954 9,736
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Minnesota
7,951 9,483
Missouri
2,883 4,624
Nebraska
1,257 1,977
North Dakota
(NA) (NA)
Ohio
3,959 9,143
South Dakota
o ()
Wisconsin
4,697 7,912
South:
99,246 155,172
Alabama
7,494 17,480
Arkansas
1,875 3,399
Delaware
o ®)
Florida
49,952 72,037
Georgia
6,026 12,227
Kentucky
1,033 925
Louisiana
2,223 3,398
Maryland
3,239 5,753
Mississippi
878 1,433
North Carolina
1,080 3,575
Oklahoma
3,398 4,220
South Carolina
2,455 4,330
Tennessee
814 1,630
Texas
16,911 20,678
Virginia
1,868 4,087
West Virginia
(NA) (NA)
West:
23,030 106,207

90

47

26

48

71

757

82

36

154

53

34

15

30

35

25

47

28

26

156

23

228

€9

€9

€9

€9

&)

&Y

&Y

&Y

&Y

&9

&9

€9

€9

€9

€9

€9

&)

&Y

&Y

&Y

&Y

&Y

&Y

&9

&9

10,566

4,121

1,523

41

4,859

508

7,161

124,370

11,967

2,408

621

52,030

10,510

1,942

1,491

3,171

1,585

1,711

3,531

6,056

3,304

21,515

2,459

69

25,580

11

12,317

6,184

2,647

91

7,612

937

12,349

206,623

17,835

4,102

1,177

64,215

34,643

3,287

2,379

6,674

2,186

5,987

6,720

8,718

5,424

37,757

5,519

®

136,601

79

41

28

39

69

627

59

30

137

29

24

17

42

24

20

45

14

13

156

14

223

(€9

(€9

(€9

(€9

O

(€9

(€9

(€9

(€9

(€9

(€9

(€9

(€9

(€9

(€9

(€9

O

(€9

(€9

(€9

(€9

(€9

(€9

(€9

(€9



Alaska )
) )
Arizona 7
1,393 8,875
California 62
7,205 60,281
Colorado 36
4,720 11,044
Hawai i 12
(D) 450
Idaho 13
912 2,070
Montana 7
288 774
Nevada 10
480 1,346
New Mexico 9
1,383 4,385
Oregon 7
1,630 2,975
Utah 34
3,073 6,329
Washington 24
1,736 7,240
Wyoming 7
210 438
United States 1,614
184,070 391,635

€9

€9

€9

€9

&)

&Y

&Y

&Y

&Y

&Y

&9

€9

€9

€9

&Y

1,621

8,420

4,861

69

1,185

369

832

1,278

1,522

2,731

2,457

235

218,161

(€9

6,505

79,357

13,517

862

3,411

1,249

3,450

3,909

3,932

8,007

11,912

490

471,640

€9

56

41

14

11

31

27

1,427

(€9

(€9

(€9

(€9

O

(€9

(€9

(€9

(€9

(€9

(€9

(€9

(€9

(€9

(D) = Data are not published to avoid disclosure,

(X) = Not applicable.
(NA) = Not available.

Source: 1992 Census of Agriculture.
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Virtually all sod is produced domestically because climtic conditions need to
be simlar in producing and consumi ng areas. The average trucking di stance
from shi pping point to | andscape site is approximtely 150 to 180 niles
(Beard). dimtic conditions generally do not change significantly within
this radi us.

Denmand

Turfgrass as a ground cover used in the |andscaping of netropolitan areas,
housi ng devel opnents, churches, schools, parks, cenmeteries, golf courses, and
athletic fields. It has gained popularity because peopl e appreci ate open
green space. It aids in cooling and erosion control, and in the filtering of
groundwat er recharge in open areas (Rogers).

Turfgrass sod has beconme a popul ar nethod of groundcover establishnment because
it provides an instant mature |lawn. A professional sod | awmn needs no specia
care because it is a healthy mature | awn when installed. |In contrast, a
sprigged or seeded |l awn requires several years of nurturing to reach maturity
(ASPA). Lawns established with turfgrass sod are nore effective in
controlling runoff than |awns established from seed, even after three years
(Wat schke) .

The housing industry is the primary market for turfgrass sod, and the greatest
demand is in nmetropolitan areas (I SU Cooperative Extension Service). O her
mar ket s i ncl ude | and devel opers, golf courses, parks, cemeteries, athletic
fields, and schools.

I ndustry Characteristics ?
Farms with Sod

The U.S. sod industry consists of a |arge nunber of nedium and snall-size
operations, although the |argest volunme of production conmes fromlarge farns.
In 1987, fifty-one percent of the farnms growi ng sod had sal es of $499, 999 or

| ess (Appendi x table 1la). However, 72 percent of all sod sales were reported
by farms with sal es of $500,000 or nore (Appendix table 2). These farns
accounted for only 16 percent of farms grow ng sod.

Most farms growi ng sod obtain their gross cash farmincome fromcrop sal es.
Crop sal es accounted for about 95 percent of U S. gross cash income on farns
with sod in 1987. O that gross incone total, nore than 60 percent came from
the sale of sod (Appendix table 2). 1In general, livestock inconme is fairly
uni nportant on farns with sod.

1 The statistical description of industry structure is based on a
speci al tabul ation of Census farnms growing sod in 1987. No conparable
tabul ation for farns with sod in 1992 has been conpleted at the tine this
report was prepared.
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Farms in the Northeast and North Central states received a slightly |arger
percentage of their farmincome from sod than producers in the South and West.
Because of greater specialization, growers in the Northeast and North Central
states may have nore interest in crop insurance for sod as a risk nanagenent
tool than growers in the South and West.

A significant proportion of farns with sod are individually- or fam|y-owned
operations, with 55 percent of farnms growing sod in that category in 1987
(Appendi x table 3a). Corporate farm ng accounted for 27 percent of the sod
operations, while partnerships accounted for 12 percent.

I nconme Diversification on Farns with Sod

Si xty-seven percent of the operators growi ng sod identified farm ng as their
mai n occupation in 1987 (Appendix table 4). However, about 45 percent of al
sod farms, and 50 percent of small- and nmediumsize farnms (those with | ess

t han $500, 000 in sales), supplenented their incone with off-farm enpl oynent.

In 1987, about 45 percent of all farms growi ng sod had operators who indicated
that they worked off the farmat | east one day during the year, and 33 percent
had operators who worked off the farmfor 100 days or nore (Appendix table 4).
Si xty-eight percent of the farns with | ess than $25,000 in sales had operators
who worked off the farm at | east one day during the year, and 55 percent had
operators who worked off the farm 100 days or more. For a nunber of these
smal | er producers, growing sod may be a part-tinme or sideline enterprise that
suppl enents their off-farmincone.

Ot her agricultural enterprises also provide inconme diversification for sod
growers. O the $638.3 million in gross cash farmincone reported by the 1987
Census for farnms produci ng sod, 62 percent was from sod sal es, 34 percent was
fromother crop sales, and 4 percent fromlivestock sal es.

The extent of farmincome diversification varies by region, however. Sod

sal es accounted for about 92 and 85 percent of total farmsales on farns with
sod in the Northeast and North Central regions, but only 53 and 55 percent in
the South and West (Appendi x table 2).

Cul tivation and Managenent Practices
Land Preparation

Careful land preparation is necessary to ensure uniformthickness and quality
of the sod at harvest. Land preparation may entail rock rempoval, |eveling,

pl owi ng, fum gating, and other operations to assure a snmooth seed bed free of
i nsects and di seases. Surface irregularities prevent harvesting bl ades from
cutting the sod into pieces of uniformthickness. Low spots can cause hol es

in the sod pad, rendering it unsalable. |In addition, the elinination of |ow

and high spots can inprove surface drai nage (Cockerhan).

14



Pl anti ng

Sod can be established either by vegetative propagation or direct seeding. 1In
general , warm season grasses are established with vegetative propagati on using
sprigs or plugs, while cool-season grasses are direct seeded. There are sone
exceptions, however. For exanple, sonme Kentucky bl uegrass varieties (a cool-
season grass) are planted vegetatively because they are poor seed producers
(Cocker han .

Sprigs are stolon or rhizonme segnents that are about 2 to 4 inches in |ength.
They are spread in the fields by sprigging nmachi nes or nmanure spreaders at a
rate of 250 to 450 bushels per acre. Generally, one bushel of sprigs (as wel
as plugs) can be obtained from1l square yard of sod (Wite, et. al.).

Pl ugs are sections of harvested sod that are cut into pieces of approxi mately
2 to 4 square inches. They are planted in prepared seed beds on 6- to 8-inch
centers. Plugs are planted by hand or machine, using 300 to 450 square yards
per acre. The field may be rolled after establishnment (follow ng either
sprig- or plug- planting) to inmprove soil contact with the roots (Wite, et.
al.).

Sod may be produced in blends or mxtures of two or nore grasses, particularly
for those species established through seeding. Each type of grass responds
differently to various stresses, and when bl ended or mixed, the nore tolerant
grass will dominate, increasing overall turf performance. A blend is the
combi nation of two or nore grasses of the same species, while a m xture is a
conmbi nation of two or nore different species.

Climte

Cool - season grasses grow best in the northern parts of the United States, as
well as in areas with higher elevations and coastal regions where evening
sumrer tenperatures are in the 50- and 60- degree Fahrenheit range (Beard).
The cool -season zone (Zone A) is shown in Figure 2. Warm season grasses are
usually grown fromlower Florida and along the Gulf Coast northwards,

t hroughout the upper South (Zone C)

There is also a transition zone (Zone B), where both cool -season and warm
season grasses are grown. This zone presents real challenges for turfgrass
grow h because sumrer tenperatures are generally too high for cool -season
grasses and winter temperatures too | ow for warm season grasses (Beard). This
zone covers the |lower elevations of Virginia and North Carolina, west through
West Virginia, Kentucky, Tennessee, and Arkansas, as well as southern Ohio,

I ndiana, Illinois, Mssouri, and Kansas.

Soil and Air Requirenents

Generally, grass seed germ nates best when soil tenperatures are 50° F or
| ess. Root devel opnent from sprigs requires higher tenmperatures. Air

15



tenperatures nmust remain at or above freezing to prevent injury to the grass
seedl i ngs once they have germ nated.

Good-quality sod can be produced on both nuck and mneral soils. Because nuck
soils are lighter in weight than organic soils, muck sod has a transportation
cost advantage over mneral-soil sod. In addition, nmuck soils are naturally
high in nitrogen, which pronotes growth of grasses. Except in south Florida,
however, very few sod markets are | ocated near nmuck soil areas.

Clay soils are less desirable for sod production than sandy and | oam soils.
Clay soils do not drain well and they remain wet for |ong periods, causing
difficulty in soil preparation, nowi ng, and ot her nmintenance activities. Wet
ground al so can del ay harvesti ng because equi pnent cannot be brought into the
field. Excessive noisture in the soil increases the weight of the sod and

i ncreases haul i ng expenses (Cockerhan.

Grass Speci es

The npst common turfgrass sod species grown in the U S. are bernudagrass,
bl uegrass, centipedegrass, fine fescue, Kentucky bluegrass, ryegrass, St.
Augusti negrass, tall fescue, and zoysiagrass. Table 2 summarizes the
characteristics of these grass species.

Fertilization

The ability of sod to "knit together" depends primarily on the devel opnent of
its roots and rhizones. Fertilization is critical to achieving a bal ance

bet ween shoot growth and root devel opnent (I SU Cooperative Extension Service).
Excessive nitrogen at planting retards root devel opnent, while nitrogen
applied just prior to harvest namy cause burning and death of the blades during
transport. Too nuch nitrogen pronotes excessive shoot growth, increases
nmowi ng costs, and nekes the grass nore susceptible to di seases and stress
(White, et. al.). Excessive nitrogen rates nmay also retard root devel opnent
of the transplanted sod (Duble).

Wat er Managenent

Producers irrigate to pronote rapid production of quality sod and to protect
agai nst stand failure. The best tine to irrigate sod is before sunrise, so
that there will be m nimum w nd di sturbance and evaporation | osses. Evening
applications may pronote the devel opment of diseases, as the grass renmmins wet
t hroughout the night. Daytime applications interfere with other cultura
practices, and may result in an uneven water distribution due to winds (Wite,
et. al.).

The intensity of irrigation is important. Light and frequent applications of

wat er pronote shall ow rooting. Shallowrooted grass is susceptible to drought
and cold injury, both of which can cause significant yield | osses (Duble).
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Finally, sod should be irrigated several days prior to harvest so that it
reaches its destination in good condition.
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Table 2--Characteristics of selected grass species

temperate
regions.

weather;
undergoes
stress during
extremely hot
weather.

when irrigation
is withheld;
will green up
again with the
return of
moisture.
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partial shade;
thrives in
sunny areas.

Temperature Other Characteristics and
Species Type Adaptation Tolerance Drought Shade Limitations
Resistance Adaptation
Bermudagra | Warm- Grows best in Excellent Highly drought Requires full Dense and low growing
ss season hot, dry, performance up resistant; can sun for most of rhizomes and stolons;
tropical to 110°F; has go into summer the day. some varieties tolerate
climates. a winter dormancy when very low maintenance;
dormancy irrigation is tolerates alkaline and
period; turns withheld; will slightly acidic soils;
tan to brown at | green up again has good salt tolerance;
temperatures after moisture Some varieties have
below 55°F; supply is resistance to diseases
poor cold returned. such as Helminthosporiums
hardiness. and rusts; insects are
more likely to be a
problem than diseases;
some varieties are
resistant to bermudagrass
mite.
Bluegrass Cool - Grows best in Tolerates very Can go into Moderately Recovers quickly from
season cool, humid, cold winter summer dormancy tolerant to occasional abuse;

performs best in fertile,
non-acid soils with good
drainage; fair tolerance
to saline soils; new
varieties have improved
resistance to diseases
such as leaf spot,
stripe, smut, blight,
summer patch and rust.




Table 2--Characteristics of selected grass species

Species Temperature Other Characteristics and
Type Adaptation Tolerance Drought Shade Limitations
Resistance Adaptation
Centipede- Warm- Grows where Grows well in Sensitive to Moderate to Slow growth pattern;
grass season rainfall is full sun; very drought but has good shade recovers slowly from
high and tolerant of a rapid recovery tolerance. damage; deep root system;
summers are high rate. well adapted to
warm and humid. temperatures, infertile, sandy, well-
but sensitive drained soil; aggressive
to low enough to compete
temperatures; strongly with weeds;
goes dormant resistant to chinch bugs,
through winter St. Augustine decline,
months. and brown patch.
Fine Cool - Adapted to cool Tolerates hot Very good Best cool- Does not recover well
Fescue season summers and and cold drought season grass from severe injury;

high altitudes
and can do well
in cold and

arid climates.

weather well;
has good winter
hardiness; can
be used in
areas that are
subject to wide
temperature
fluctuations.

tolerance; can
go dormant in
summer when
irrigation is
withheld.

for dry, shady
lawns but also
needs some sun.

tolerates acid soils well
(within range of pH 5.0-
6.5); most varieties have
good resistance to many
turfgrass diseases; mixed
with other grasses, it
adds disease resistance
to the turf; occasional
susceptibility to summer
diseases in hot climates,
especially in moist,
fertile soil; grows well
in dry soils.
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Table 2--Characteristics of selected grass species

mild winters
and cool, moist
summers.

moist.
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Type Temperature Other Characteristics and
Species Adaptation Tolerance Drought Shade Limitations
Resistance Adaptation
Kentucky Cool - Widely adapted Will tolerate Medium tolerance Thrives in Forms strong sod via
Bluegrass season in cool, humid, very cold to drought. sunny areas; rhizomes; recovers
semi-arid and winters; fair to poor quickly from occasional
temperate undergoes shade abuse; grows well in
regions. stress during tolerance; a fertile, non-acid soils
extremely hot few varieties with good drainage; new
weather, but are moderately varieties have improved
will maintain adapted to resistance to diseases
good color and partial shade. such as leafspot, stripe
appearance if smut, powdery mildew,
properly dollar spot, Typhula
watered and blight, summer patch, and
managed . rust.
Ryegrass Cool - Adapts well in Most vigorous Good drought Moderate. Compatible in mixes with
season regions with when cool and tolerance. bluegrass and fine fescue

to make a hardier turf;
highly adaptable to a
wide range of soils, from
light and sandy to heavy
and clayey; most new
varieties have good
resistance to brown
patch, leaf spot, stem
and crown rust; used in
warm climates in
combination with
bluegrass to reduce the
spread of major summer
diseases.
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Table 2--Characteristics of selected grass species

tropical
climates.

well up to 100°
F; subject to
winter dormancy
at temperatures
below 55° F.

short periods of
drought; can go
into summer
dormancy when
irrigation is
withheld.
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Species Temperature Other Characteristics and
Type Adaptation Tolerance Drought Shade Limitations
Resistance Adaptation
Tall Cool - Very well Grows well in a | Very good; Prefers full Adapts to a wide range of
Fescue season adapted to cold | wide range of extensive root sun. soil types; good
winters and temperatures. system protects tolerance to saline salt
warm summers. against drought. conditions; very trouble-
free sod--very high
disease resistance,
especially to brown
patch, leaf spot, and
crown rust; not generally
vulnerable to insect
pests.
Zoysiagras Warm- Adapts to hot, Tolerates heat Moderate to Slow growing in | Spreads by stolons and
S season humid, and exceptionally good--resists partial shade. rhizomes; shoot growth

rate is slow; has best
wear resistance of any
grass; tolerates high
salinity and infertile
soil well; some varieties
have good resistance to
diseases such as rust and
leaf spot, and to
billbugs; dense turf
prevents weeds from
appearing.




Table 2--Characteristics of selected grass species

Species Temperature Other Characteristics and
Type Adaptation Tolerance Drought Shade Adaptation Limitations
Resistance
Bahiagrass Warm- Adapts to hot, Very tolerant Sensitive to Sensitive to --
season humid, and of high drought. shade.
tropical temperatures.
climates.
Creeping Cool - Grows best in Tolerates very Poor to good Tolerant of spreads by stolons; high
Bentgrass season cool, humid, cold winter drought shade. salinity tolerance; some
and temperate weather; tolerance. varieties have resistance
regions. undergoes to insect pests.
stress during
extremely hot
weather.
St. Warm- Well adapted to | Adjusts well to | Excellent to Wide range of Creeping growth habit via
Augustine- season coastal regions | temperatures up | fair; can go shade stolons; thrives on wet
grass with hot, to 105° F; very into summer adaptation. sites; prefers neutral to
tropical poor low- dormancy when alkaline soils; excellent
climates. temperature irrigation is saline salt tolerance;
hardiness. withheld. some varieties resistant

to chinch bugs and St.
Augustine decline (SAD)
virus.
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Mowi ng

Sod growers mow their fields to control weeds, renpve excess growth, inprove
root growh, and pronote lateral growth of the turfgrass. |Infrequent nmow ng
can cause the stand to becone thin and aesthetically unacceptable. It can
also result in increased frequency of | osses due to disease.

General ly, about one-third of the | eaf blade should be renoved per nowing to
mai ntai n good col or and an even appearance to the turf surface (Wiite, et.
al.). Excessively | ow nmowi ng, or scal ping, weakens root growth, while now ng
at a higher level encourages a healthy root system However, now ng heights
that are too high near harvest may cause the sod to heat after cutting, so
mowi ng hei ghts shoul d be decreased gradually during the weeks before harvest
(1SU Cooperative Extension Service). This is also practiced to maintain a
better product appearance.

The following |ist shows the suggested now ng heights for different turfgrass
speci es:

Ber mudagr ass 1/2 to 1 inch
Bl uegr ass 11/2 to 2 inches
Cent i pedegr ass 1 to 2 inches
Fi ne Fescue 1to 2 1/2 inches
Kent ucky Bl uegrass 11/2 to 2 inches
Ryegr ass 1to 2 1/2 inches
St. Augustinegrass 2 to 3 inches
Tall Fescue 2 to 3 inches
Zoysi agr ass 3/4 to 1 1/2 inches

The use of nowi ng equi prrent on different species of turfgrass nay cause field
contamination with off-types or unintended species of grasses. Cippings are
al so coll ected because they can also contribute to field contam nation.

Labor Requirenents

Sod production is a | abor-intensive process. Wile nmachines, such as the sod
harvester, have been devel oped and adapted over the past few years, manual

| abor is still required in rolling the cut sod, identifying damaged pi eces,
and gathering and | oading the sod for transport.

Plastic Netting

Sod tensile strength is enhanced by cultural practices such as plastic netting
that stinulate sod knitting. Plastic netting is typically used with cool -
season grasses that do not produce rhizomes. It also can be used with sone
war m season grasses.

Netting allows the harvesting of much younger sod and cuts 25 percent or nore

fromthe time to crop maturity (Cockerham. Five Al abama sod growers reported
produci ng a centi pedegrass sod in as little as 8 nonths using netting over
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seeded beds, versus an average of 12 to 15 nonths without netting. G owers
who use netting have an advant age because they can supply the early spring
mar ket (White, et. al.).

Har vesti ng
Mar ket abl e sod is typically produced in 6 to 24 nonths. Sod is ready for
harvest when it has both green | eaves and an actively growi ng root system
The actual growi ng period depends on soil type, noisture, tenperature, grass
species, fertilization, and other cultivation practices. As noted above,
netting allows earlier harvesting by adding tensile strength.

Sod is harvested on demand and is cut only to neet a particular days' orders.
When a sod harvester is used, harvesting requires that |less soil be attached
to the roots than when sod is harvested by hand. O course, it also requires
| ess hand | abor to cut the sod.

Sod is cut with 1/2- to 5/8-inch of soil attached. This thinness allows for
easier handling, permts nore rapid establishnent, and requires | ess expense

in transportation costs than if cut thicker. If cut much thinner, it will be
difficult to retain adequate noisture to keep the sod fresh until installation
(Cocker ham .

Sod harvesting involves order takers, dispatchers, a harvesting supervisor
production people, a harvesting crew, and truck drivers. The turf is grooned
and irrigated to keep the soil moist enough for the sod harvester. Once the
sod is moved out of the fields, the soil is inmediately prepared for the next
pl anting (Cockerham.

Sod harvesting machi nes have conveyors that carry the sod up to a rolling or
folding attachnent. Part of a sod pad is being drawn up the conveyor before
the rest of it is severed fromthe field. On hot days, the pallets of cut sod
are hosed down every hour or so to prevent dehydration. |In sone cases, the
sod may be hosed down again after |oading on a trailer (Cockerhan).

The two basic techniques for sod harvesting are the ribbon-cut nethod and the
cl ean-cut nmethod. The application of a particular nethod depends on the type
of grass. Ribbon cutting is normally used for all warm season grasses and is
used to re-establish turf (Wiite, et. al.). Cear cutting, on the other hand,
is normally used on cool -season grasses which are re-seeded after harvest
(Peacock). However, there are al so sonme exceptions. For exanple

ber mudagrass, a warm season grass, is normally clear cut (Peacock).

VWen ribbon cutting is used, 1- to 2-inch-w de undisturbed turf ribbons or
strips are left in the field between the harvested strips (Wite, et. al.).

One problemwith this nethod is that it conpromi ses the uniformty and texture
of the turfgrass. It also makes harvesting nore difficult, and can reduce
turf quality due to unevenness between the old and new growth (Haydu and
Cisar).
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Clean cutting does not |eave ribbons or surface vegetation. Re-establishnment
is fromintact rhizomes for grasses that grow rhizomes, and by seed for those
that do not produce rhizomes (White, et. al.). This nmethod usually results in
a nore uniformthatch or turf, easier harvesting, and nore flexibility in the
schedul i ng of production and harvesting activities. However, re-sodding a
clear-cut field involves |land preparation and sprigging costs that are
unnecessary when the ribbon-cut nethod is used (Haydu and Ci sar).

Harvested sod is arranged in overlapping |layers so that the |ayers can be tied
together. |If stacked inproperly, sod can fall off the pallet during handling
and transport.

Transporting

Turfgrass sod is perishable and very heavy. It has a shelf life of only about
36 hours, and heavy-duty equi pnent nust be used for its transport (Cockerham.
Sod heating within the pallet can reach |lethal tenperatures due to respiration
(Peacock). G ven these linmtations, producing sod close to a market is

i nportant, particularly since shipping is expensive and sod can be danaged if
not installed pronptly.

The | aws governing the wei ght each axle of a truck can carry over the road
varies with each state. |In nost states, a three-axle tractor with a trailer
40 feet long and a forklift can carry no nore than 18 pallets with 500 square
feet of sod each (Cockerham.

Mar ket i ng

Mar ket outlets for sod in the U S. include | andscapers, |andscape contractors,
homeowners, nursery and garden centers, golf courses, ceneteries, airports,
athletic departnments, recreation or park facilities, and schools.

In a 1993 survey conducted by Turfgrass Producers International (TPl), 85
percent of their farm menbership sold sod at the wholesale |evel, while 15
percent sold directly to retail markets (1993 ASPA Menbership Profile Survey).
Of these sales, about 80 percent were delivered and 20 percent were picked up
inthe fields by buyers. The mpjority of the sod that was delivered was not
installed by the grower. It was estimted that their 650-plus farm nmenbers
represented 75 to 80 percent of U S. sod acreage. Table 3 lists marketing
outlets for the Anerican Sod Producers Associati on (ASPA) nenbership and the
correspondi ng shares of sod sal es.

Mar keti ng practices and characteristics vary across states and by firm size.
In Florida, for exanple, very |large operations have found it nore econonica
and less risky to hire independent shippers to distribute their sod. Smaller
producers, on the other hand, avoid head-to-head conpetition with the |arge
firms, and serve snall |andscape contractors and retail firnms (Haydu and
Cisar).
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Tabl e 3--Percentage of sod sold by nmarketing outlet, 1988 and 1993

Cust oner -type 1988 1993

-------- Percent--------
Landscape architects 1.7 0.8
Landscape contractors 44. 6 40. 0
Bui | ders 12.0 9.0
Land devel opers 2.6 2.0
Homeowner s 15.0 14.0
Commer ci al buil di ng owners 2.2 ---
Gol f courses, parks, ceneteries 4.7 8.0
Nur sery/ garden centers 7.9 12.0
Sod brokers 7.1 6.0
Governnment bid projects --- 4.0
O her 2.0 4.0

Source: 1993 ASPA Menbership Profile Survey.
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California sod growers often sell to | andscape contractors or sod installers,
who then sell their services to consuners. Gowers also comonly sell to
nurseries. |In both cases, the sod is ordered by the installer or the nursery,
which has already sold it to the consuner. Direct retail outlets are also
used, and may include do-it-yourself, custominstalled, or grower-installed
groups (Cockerham.

Evi dence indicates that smaller operations rely nore on field pick-up than do
| arger operations. |In Alabam, sod growers with 100 acres or |ess nmarketed 63
percent of their sales by field pick-up. The remaining 37 percent of sales
were delivered to the point of sale. The |larger operations sold 15 percent of
their sod by field pick-up, while 85 percent was delivered to the point of
sale (Wite, et. al.).

Costs of Production

Moral hazard may arise if high harvesting costs and | ow market prices create a
situation where receiving an indemity is nore profitable than selling at | ow
mar ket prices. |In general, sod harvesting costs account for |ess than 50
percent of total production costs (Table 4). This may create a | esser noral
hazard probl emin devel opi ng an i nsurance policy than for certain other
commpodities, such as fruits and vegetabl es, where harvesting costs are a

hi gher proportion of total production costs. Detailed cost of production
budgets are presented in the appendi x.

Mar ket abl e sod is continuously maintained in the field and harvested only when
there is a purchase order ready. During periods of |ow prices, nmany sod
growers put their fields under |ow maintenance for several years. By using
this method, they are hoping to sell at higher prices, rather than harvesting
the sod at a | oss or abandoning their fields. However, the viability of the
sod decreases in del ayed-harvest circunstances.

Pr oduction Perils

Maj or production perils cited in certain states include drought, excess heat,
and excess noisture. Although many sod growers irrigate, prolonged dry

condi tions may cause ponds and streans, a mmjor source of water, to dry up
Whi |l e many i nsects and di seases may affect turfgrass sod, the problens they
create can generally be controlled through managenent practices.

Excessi ve Moi sture

Excess rain can cause wash-outs and gullies, and may pronote weed invasi ons
that take several years to elimnate (Beard). Excessive noisture can cause

ot her problenms. Because sod will not cut cleanly in very wet fields, and sod
harvesters have difficulty tracking straight under such conditions, sod pads
will not be uniform Loaded forklifts and trucks tend to get stuck in wet

fields and occasionally nust be unl oaded. Wt sod al so causes problens for
the stackers, because of the weight and accurul ati on of nud on conveyors,
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Tabl e 4--Sod: Variable harvesting costs per acre, selected states !

Vari abl e Tot al Vari abl e harvest

State Qut put harvest cost 2 cost percent of total
Sq. yds/acre ~ ------- $/acre------- Per cent

Al abama 4, 000 743 2,505 30
California 4, 840 1, 840 4,482 41
| owa 4, 840 450 1, 040 43
Texas 2,786 460 2,156 21
Fl ori da 4, 840 806 2,034 40

! Costs mmy not be conparabl e anong states because budgets may be for
di fferent seasons and turfgrass species, and may not include the sanme cost
itens.

2 May include sales costs.

Not e:

For California, per-acre costs were estinmated from a general budget
showi ng sales of 110 acres of Elite tall fescue and Santa Ana hybrid
ber mudagrass. For lowa, all costs are variable. For Florida, per-acre
costs were estimated fromtotal cash expenses of 46,000 acres of sod.
Itenms included in Florida's variable harvesting costs were fuel

rental s, hourly wages, contract |abor, and transportation.

Sources: Wiite, et. al.; Cockerham Ilowa State University; Duble; Hodges, et.

al .

29



rollers, and platfornms. Also, extra-heavy sod reduces the nunber of pallets a
truck can haul (Cockerhan.

Excessive Heat and Dry W nds

Hi gh tenperatures and drying wi nds can be a problem especially during the
harvest period. Wen the soil is dry and hard, sod harvesters are difficult
to operate. The sod has little strength (if it can be cut at all), and the
turf may be dead by the time it gets to the custonmer (Cockerham). Also, the
need for additional watering can interrupt harvesting.

During very warm and dry conditions, harvested sod that remains on the pallet
for nmore than 36 hours will deteriorate very quickly. Pallets can be watered
with sprinklers or with a hose and can be noved into the shade to hel p reduce
drying. Exposed sod on the pallet will die if allowed to dry out (Cockerham.

Dr ought

The first synptom of drought stress is wilting of the grass bl ades, which may
roll or fold up lengthwi se and turn bluish-green or slate gray. The bl ades of
drought-stressed turf do not spring back after they have been conpressed, so
that footprints make a long-lasting inprint (Snmith).

During early stages of stress, the turf can recover with imediate irrigation
Wth prol onged drought, turf plants will die, and the density of the planting
will decline. Seemingly mnor drought stress can cause heavy waste | osses at
harvest, even weeks or nonths after the dry period occurs (Cockerham. Grass
seedl i ngs affected by drought nmay fail to establish.

Pr ol onged Fl oodi ng

Turfgrasses can usually withstand fl oods better than other plants. However,
when subnerged in water for an extended period, grass plants may di e because
wat erl ogged soils have very little oxygen available for root growh and rot-
causi ng pat hogens may becone establi shed.

Young seedlings are nore sensitive to flooding than established plantings.
Sod fields that have been recently seeded or sprigged may fail to establish.
Grass seedlings are sensitive to drowning, and may die within hours, even
three to four weeks after planting (WIKkinson).

Frosts, Hard Freezes, and Ice Storns

Frosts, hard freezes, and ice storns can cause simlar damage to sod. These
natural perils injure newly planted seeds or sprigs of turfgrasses. They may
prevent seed germ nation, and stunt (or kill) young plants.

Excessive Fertilization

Fertilizer is applied to mature sod strictly to maintain or enhance col or
There is a high risk of burning the turf both in the field and after harvest
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when nitrogen is applied during the week before harvest. Amonia and urea
fertilizers can volatilize inside the sod rolls or fol ded pads, acting al nost
as fumigants and killing the grass. Nitrogen fertilizers also stinulate

pat hogens that can kill grass plants in the short tinme between harvest and
installation. The risk decreases with |lower tenperatures, but is always
present (Cockerhan).

That ch

Thatch is a |ayer of partially deconposed grass stens and roots, nornally 1/4-
to 1/2-inch thick, that accunul ate over nmany years between the live grass and
the soil. Thatch nay interfere with the flow of nutrients, water, and air to
the grass roots, harbor insects and plant diseases, and interfere with the
action of insecticides and fungicides.

Thatch builds up rapidly with the use of excessive fertilizer, the frequent
use of irrigation, and in conditions where the soil is too acidic. Since
thatch accumul ates over many years, it becones a particul ar probl em when the
sod is |left unharvested for a number of years due to unfavorable market

condi tions.

The best time to de-thatch is late spring for warm season grasses and in the
fall for cool -season grasses (Smith). Thatch is renmoved with a de-thatching
machi ne, often called a verticutter, that has vertical rotating bl ades that
slice through the turf, cutting out the thatch

High Salinity

Soil salinity is a frequent problemin arid climtes. |Irrigation can |each
the soil and correct problens with excessive soil salinity. The salts wash
out of the soil if the water has a lower salinity |level than the soi

(Cockerhanm). However, a field cannot profitably produce sod if the water is
nore saline than the soil

Al kali soils occur when sodiumis present in very high concentration. Sodium
affected soils become so tight that water cannot nove through. Although
gypsum applications correct the condition, growers should not try to produce
sod on al kali soils (Cockerhan.

Di seases

Most of the diseases attacking turfgrasses are caused by fungi. Fungi are
sinmple plants that prefer noist conditions, and are usually controlled by
keeping the plant |eaves or the soil dry. However, frequent irrigation is
necessary for turf because of its shallow root system |In addition, grass

bl ades are usually surrounded by hum d air because they are packed so closely
together and are close to the soil. Turfgrasses also have the capacity to
store nutrients, especially nitrogen, making the grass an inviting target for
fungi .
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Leaf Spot

Leaf spot is caused by several fungi. They cause the grass to turn brown and
thin out in irregular patches that are 2 or nore feet in dianeter. Both the
green and brown grass bl ades have small oval spots with strawcolored centers
and dark maroon borders.

The nost devastating | eaf spot damage usually occurs in warm sumers. |t can
kill the grass bl ades, spread to the base of the plant, and kill the entire
plant. Turfgrasses that are rich in nitrogen, under stress from short now ng,
and that receive frequent and |ight waterings are the npbst susceptible to | eaf
spot attack. Fungicides and resistant varieties are available for control

Rust s

Rusts are caused by a fungus of the Puccinia species, and occur nost often on
Merion Kentucky bl uegrass, ryegrass, and zoysi agrass. Rusts are nost active
during noist, warm weather with tenperatures between 70° F to 75° F, and in
shady areas, but can be active all winter in mld areas. Misture stress,
nitrogen deficiency, and cl ose mowi ng increase susceptibility to rust.

Grasses affected by rust turn Iight green or yellow, and the stand thins out.
An orange powder coats the grass blades and rubs off easily, while reddish-
brown | esi ons under the powder do not rub off. The orange powder is composed
of millions of mcroscopic spores that spread easily in the wind. Turfgrasses
severely affected by rust are nmore likely to suffer wi nter damage. Fungi ci des
and the use of resistant varieties are control neasures (Smth).

Leaf Snut

This di sease is caused by the fungus Ustilago striiforms (or stripe smut) and
Urocystis agropyri (or flag snmut). Leaf snut is nost preval ent on Kentucky

bl uegrass. It causes grass blades to turn pale green to yellow, with |ong
yel l owi sh streaks that later turn gray to black. Blades that curl, wther,
and shred in thin strips fromthe tip downward are |ikely under the attack of

| eaf smut. Spores causing this disease infect the plant's crown and adj oi ni ng
underground stens. The fungus then grows throughout the plant's tissues.

The di sease is nobst active in cool weather, with a tenperature range of 50° F
to 60° F. The diseased plants then die during the next period of hot weat her.
Al though difficult to elinmnate conpletely, the severity of its infection can
be | essened by applying a fungicide, followed by thorough watering, so that
the fungicide will reach the roots and can be absorbed into the plant. Al so,
resistant varieties are available (Smth).

Pyt hi um Bl i ght

This disease is also called grease spot or cottony blight. Turfgrasses npst
susceptible to their attack are those under stress fromheat (85° F to 95° F)
and that are grown in poorly-drained soils. Ryegrass is the npost susceptible
turfgrass to pythiumblight.
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Pyt hi um bl i ght causes grass sections to wilt, shrivel, and turn light brown in
irregul ar spots that are 1/2- to 4-inches in dianeter. The spots can enl arge
rapidly, forming streaks that are 1 foot wide (or wi der) and patches that are
1- to 10-feet in dianmeter. Blades are often nmeshed together by white, cobweb-
like threads in the early norning before the dew dries. Severely-infected
areas often never recover, and affected grass can die within 24 hours.

The fungal spores causing pythiumblight spread easily in free-flow ng water
or on the wheels of nowers. The disease is hard to control because it spreads
rapidly, killing large areas in hours. Fungicides are used to control the

di sease as soon as it is noticed and during hot, hum d weather. The avoidance
of over-watering during hot, hum d weather is also a preventative neasure
(Smith).

Fusari um Bl i ght

Fusarium blight is caused by several fungal organisns that are active during
the sunmer at tenperatures between 75° F and 100° F. It primarily attacks
Kent ucky bl uegrass. Fusarium blight causes crescent-shaped or streaked

pat ches of varying sizes to appear on the grass blades. They are first |ight
green and then turn strawcolored. Oten the center patch renmins green
resulting in a "frog-eye" pattern. The basal portions of dead stenms dry out
and turn brown or bl ack.

Grasses that are under npoisture stress, exposed to hot dry winds, or that are
scal ped by nmowi ng are nost susceptible to the disease. Although new grass may
fill the dead areas during cool weather in the fall, the disease may recur the
foll owi ng year.

Fungi ci des contai ni ng benonyl or iprodione can be applied before the di sease
recurs the follow ng year, followed by thorough watering. Resistant varieties

are also available (Smth).

St. Auqustinegrass Decline

St. Augustinegrass decline is a viral disease that weakens St. Augustinegrass
for several years, yielding lowquality sod. The grass, however, can recover
fromthe danmage, and it does not result in death of the sod (Duble).

Brown Pat ch

Brown patch is a disease caused by the fungus Rhizoctonia solani. It is one
of the nost preval ent di seases attacking turfgrasses in warm and hum d areas
with tenperatures that range between 75° F and 85° F. The lush, tender growth
that results from excessive nitrogen fertilization is the npst susceptible to
attack.

Synptons of the disease include circular patches of dead grass that may be of
varying dianmeters, and that are surrounded by dark-purplish snoky rings and
filmy-white tufts that cover the blades in the early norning before the dew
dries. Sonetinmes, only the blades are affected, allowing the turf to recover.
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However, when warm weat her conti nues, the disease attacks the plant's crowns
and kills the grass conpletely.

Fungi ci des are used to control brown patch. Keeping the turf as dry as
possi bl e al so can prevent spread of the disease (Snith).

Powdery M | dew

Powdery mi | dew, caused by the fungus Erysi phe gramnis, is nost preval ent when
the nights are cool (in the 65° F to 70° F range) and danp, and the days are
warm and hum d. Shady areas al so favor devel opnent of powdery mldew. It is
nost severe on Merion Kentucky bl uegrass, but also attacks other varieties of
bl uegrass, fescues, and bernudagrass.

Powdery mi | dew causes a whitish-gray nold to appear on the upper surfaces of
grass bl ades during cool, rainy weather. The nold turns into powdery spores
that spread easily in the wind, and grass plants can become infected in 2 to 4
hours. Severely-infected plants wither and die. Benomyl can be used when the
di sease is first detected (Snmith).

Dol | ar Spot

Al so known as small brown patch, the fungus that causes dollar spot is npst
active during warm (60° F to 85° F), moist days and cool nights, particularly
during May to June, and Septenber to Cctober. The disease nminly attacks
Kent ucky bl uegrass and bernudagrass, and is easily spread by shoes, hoses,
nmower s, and ot her equi pnent.

Grasses under noisture- and nitrogen-deficiency stress are nost susceptible to
dol | ar spot attack. The turf turns light brown to strawcolored, and covers a
circular area ranging in size froma silver dollar to 6 inches in dianeter

Al t hough an infection sel dom causes permanent damage, it may take severa

weeks or nmonths for the grass to recover. For control, fungicides my be
applied. Dollar spot is avoided if the turfgrass is kept as dry as possible,
and proper nutrient levels are maintained (Smth).

I nsects

I nsects can damage turf growth, interfere with harvesting, and render the sod
unmar ket abl e. I nsects are classified as subsurface feeding (those that feed
on roots and rhizones), surface feeding (those that cause damage to grass
shoots, |eaves, and stolons), or sod inhabiting (those whose feeding habits
have no direct damage to the turf, but that cause production, harvesting, or
sal es probl ens).

Ber mudagrass Mtes (surface feeding)

Ber mudagrass mtes (Eriophyes cynodoniensis) are related to spiders, and are a
maj or pest only to bernudagrass. They suck sap fromthe base of the bl ades,
the bl ade sheaths, and the stems. Their feeding habits produce tight rosettes
or knots on the plant, causing the grass to turn yellow and then brown.
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Eventual ly, the plant may die. G een growh does not appear when popul ati ons
are high. The mtes are nost prevalent on well-fertilized bernmudagrass and
during humi d weather, particularly with tenperatures of 75° F and above. They
reproduce rapidly.

Chi nch Bugs (surface feeding)

This surface-feeding bug is of the Blissus species. They feed on many ki nds
of turfgrass, but are the nobst serious problemfor St. Augustinegrass. They
are sun- and heat-loving insects. Both the adults and the nynphs suck the
juices out of the grass blades. At the sane tinme, they inject a poison that
causes the blades to turn brown and die. Heavy infestations may conpletely
kill the turfgrass field. Insecticides are used for control. Irrigation
shoul d precede insecticidal spraying to bring the insects to the surface
(Smith).

Nemat odes (subsurface feeding)

Nemat odes are microscopic wornms that live in the soil. They danage the grass
roots, preventing the uptake of sufficient water and nutrients to the | eaf

bl ades, causing stunted growh or death. They thrive best in noist, sandy

| oam soils and are nost severe in the South. They nmay be carried | ong

di stances by soil, water, tools, or infested plants. There are no easy-to-use
nemati cides to control their populations. It is best, therefore, to test the
roots and soil for their presence, and to funmigate the soil before turfgrass
est abl i shnent .

Bi Il bugs (subsurface feeding)

Bil | bugs are of the Sphenophorus species. New y-hatched | arvae holl ow out the
grass stens and crown, |leaving fine sand-li ke excrenent. O der |arvae can
chew the roots. They can cause the grass to turn brown and die in expandi ng
patches fromm d-June to | ate August. |Insecticides are used for control
However, once the | arvae have noved to the roots and inside the crown,

chemical control is not effective.

Ml e Crickets (subsurface feeding)

Mol e crickets prefer bahiagrass and bernnudagrass stands, but also feed on St.
August i negrass, zoysiagrass, and centipedegrass. They tunnel through the top
1to 2 inches of soil, loosening it and uprooting plants, causing themto dry
out. They also feed on grass roots, resulting in stunted growh. Large areas
of the stand may turn brown and die. They are active at night, and in the
daytine, they return to their underground burrows. Insecticides are used for
control after the eggs hatch and before the young nynphs cause damage. Mowi ng
and watering the field should precede insecticide application because nole
crickets are not active in dry soil
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Sod Webworns (surface feeding)

In the adult stage, sod webworns are night-flying noths. The noths drop eggs
into the grass as they fly. The eggs hatch and turn into light brown or gray
wornms with black spots, and are 1/4- to 3/4-inch long. These worns feed on
grass bl ades at night or on cloudy, rainy days, fornm ng brown patches in the
turf that are about the size of a saucer. Grass blades are chewed off at the
soil level. In the daytinme, the worns hide in white, silky tubes in the soil
A field may die in several days if the infestation is severe. |Insecticides
are used for control

Grubs (subsurface feeding)

Grubs are the |arvae of different kinds of beetles. They feed on turf roots 1
to 3 inches deep in the soil, causing the turf to turn brown in |arge patches.
They may kill an entire field. The adult beetles do not damage the turf, but
they lay eggs in the soil in the spring and summer. In late fall, the grubs
nove deep in the soil to over-winter and resune feeding in the spring. For
preventive control, insecticides are applied at the first appearance of a
problem (Smth).

Armywor ns_(surface feeding)

Arnyworns are light tan to dark brown caterpillars (with yell ow, orange, or
dark brown stripes) that chew on grass blades. They may conpletely strip a
turfgrass area in 2 to 3 days. They are nost prevalent after cold, wet spring
weat her, with the greatest danage occurring around m d-My. They do not over-
winter in cold areas, although the noths migrate great distances in search of
pl aces to |lay eggs. Insecticidal sprays nmay be used for control

Ants (sod-inhabiting)

Ants live underground in hot, dry areas. Even though they do not feed on the
grass, they may danmage the plants in several ways. As they tunnel anong the
grass roots, small mounds or hills of soil occur in the turf. 1In addition to
uprooting plants, the mounds of soil may dry out and kill the plants. Ants
feed on newl y-planted grass seeds and sonetinmes store seeds in their nests.
Gowers are restricted by law from shipping sod infested with fire ants to
fire ant-free areas. Currently, only one insecticide (chlorpyrifos) can be
used for preparing sod for shipnment out of infested areas into ant-free areas
(White, et. al.).

Weeds

Turf contam nated with weeds is not of high quality. Weds can be classified
as broadl eaf weeds and grass-type weeds. Broadl eaf weeds that may invade a
sod field include buttercup, carpetweed, clovers, henbit, spurge, wild onion
wild garlic, and thistles. Gass-type weeds can be annuals such as crabgrass,
annual bl uegrass, and goosegrass, or perennials such as comon bernudagrass.
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Weed control in turfgrass sod production may include chenical controls, hand
weedi ng, and nmowi ng. Cl ose nmowi ng of turf suppresses broadl eaf weed activity,
but does not control grassy weeds. Selective herbicides are effective when
applied correctly (Wite, et. al.).

A hand-weeding crew can weed a turfgrass field if few weeds are present. This
is at times a preferred method because it takes several weeks for a herbicide

to be effective, and the risk of injury due to inproper herbicide application

may at tines be high. Sonme herbicides can also inhibit the rooting of newy-

installed sod, by as nuch as 6 to 10 weeks (Cockerham.

Regi onal / St at e Anal ysi s
New Jer sey (Northeast Region)

The Census of Agriculture reported 41 farms in New Jersey with 3,998 acres of
sod in 1992 (Table 1). The value of sod production in that year was $11.6
mllion. 1In the Northeast region, New Jersey is the dom nant state both in
terms of acreage and total market value. Nearly a quarter of New Jersey's sod
acreage is located in Mnnouth County, while about 19 percent is in Burlington
County.

Si xty-one percent of the farns with sod in New Jersey had $100,000 or nore in
sal es in 1987 (Appendix table 1b). Thirty-nine percent of New Jersey's sod
farms were individual- or fam|y-owned operations in 1987, 32 percent were
partnershi ps, and 29 percent were corporate-type farnms (Appendi x table 3b).

Cul tural Practices

New Jersey growers usually plant sod in |ate sumrer or early fall. The nost

common turfgrass species planted are Kentucky bluegrass and tall fescue. Both
are cool -season grasses that are established through seeding. New Jersey sod
growers have stopped produci ng warm season grass sod in recent years (Mirphy).

Al nost all of the farns growing sod are irrigated, typically using a sprinkler
irrigation system Sod growers usually practice crop rotation. Sone growers
rotate their fields every year, while others rotate every three to four years,
dependi ng on market conditions (Mirphy).

Al'l New Jersey growers harvest sod mechanically using the clean-cut nethod.
Bot h Kentucky bluegrass and tall fescue sod are ready for harvest about a year
after planting. There is sone flexibility, however, in the harvest period.
When market conditions are not favorable, growers allow their sod fields to
remai n under | ow nmaintenance for up to 3 or 4 years (Murphy). Wen this is
done, difficulties nmay arise in harvesting, and the risk of insect and disease
probl ems is higher.

New Jersey sod growers often deliver turfgrass to | andscapers, contractors,

and other buyers. Gowers usually own their own trucks. Occasionally, they
also install the sod at the delivery site (Mirphy).

37



New Jersey has a Certified Sod Programrun by the New Jersey Departnent of
Agriculture. This programis voluntary and currently, less than half of the
sod growers have requested sod certification (Mirphy).

Production Perils

The nopbst common weat her-rel ated production peril encountered by New Jersey
growers is drought. This situation may result in higher expenses due to the
need for increased irrigation or, at the other extreme, the actual |oss of a
sod field if ponds run dry.

The npbst danmgi ng i nsect pests are white grubs, while the nost comopn di seases
i ncl ude pythium blight and brown patch. Danmage due to these insects and
di seases is nost preval ent during the summer.

I ndustry Organi zations

The Cultivated Sod Association of New Jersey is conprised of about 40 growers
and associated industry representatives. They hold quarterly neetings, at
times with the assistance of the Farm Bureau. Their main function lies in
sharing information, the offering of educational progranms, and updates on

i ndustry rules and regul ati ons.

Demand For Crop lnsurance

There probably would be nminimal interest anong New Jersey growers in a sod
crop insurance policy. Because of the wi despread use of irrigation, drought
causes nmmjor losses only in the event of a severe and prol onged dry period.

I nsects and di seases can be controlled using current cultural practices. In
addi tion, New Jersey growers produce mainly Kentucky bl uegrass and tal
fescue, which are well adapted to the state's climate.

The smal | ampunt of ad hoc di saster assistance paid for sod between 1988 and
1993 indicates that |osses due to weather-related perils are minor. Wile New
Jersey accounted for 2.6 percent of the average U. S. sod acreage, disaster

assi stance paynents for sod were only 0.1 percent of the U S. total during the
1988 to 1993 period (Table 5). The $9,000 paid in disaster assistance to New
Jersey growers during that period anobunted to only 0.07 percent of the state's
esti mated val ue of sod production (Table 6).

M nnesota (North Central Region)

The Census of Agriculture reported 90 farns in M nnesota harvesting 10, 566
acres of sod in 1992. The total value of the crop in that year was $12.3
mllion (Table 1). Sod acreage in M nnesota ranked as the fourth |argest in
the U S., and accounted for nearly 5 percent of U S. total sod acreage. The
val ue of M nnesota's crop accounted for about 3 percent of the U S. total

Production is concentrated mainly in Anoka (33 percent of M nnesota's sod

acreage), Dakota (13 percent), and Chisago (11 percent) counties. Sod farns
usually are near netro areas, which are their major markets (Peterson). The
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Table 5--Disaster assistance payments for sod, by region and State, 1988-93

Average Total sod Share of
Region sod disaster U.S. sod
and acreage Share of payments, disaster
State 1987-92 U.S. Acreage 1988-93 payments
Thousand
Acres Percent Dollars Percent
Northeast 14,387 7.2 427 4.9
Connecticut 1,117 0.6 0 0.0
Maine NR - 157 1.8
Massachusetts 396 0.2 27 0.3
New Hampshire 610 0.3 0 0.0
New Jersey 5,184 2.6 9 0.1
New York 3,247 1.6 52 0.6
Pennsylvania 1,673 0.8 28 0.3
Rhode Island 2,319 1.2 153 1.8
Vermont NR -- 0 0.0
North Central 49,644 247 3,364 38.7
Illinois 9,370 4.7 174 2.0
Indiana 3,209 1.6 0 0.0
lowa 2,076 1.0 419 4.8
Kansas 3,213 1.6 326 3.7
Michigan 7,013 3.5 61 0.7
Minnesota 9,259 4.6 366 4.2
Missouri 3,502 1.7 1,577 18.1
Nebraska 1,390 0.7 0 0.0
North Dakota 34 0.0 0 0.0
Ohio 4,409 2.2 67 0.8
South Dakota 423 0.2 0 0.0
Wisconsin 5,929 2.9 374 4.3
South 111,808 55.6 4,848 55.8
Alabama 9,731 4.8 198 2.3
Arkansas 2,142 1.1 266 3.1
Delaware 518 0.3 100 1.2
Florida 50,991 25.4 779 9.0
Georgia 8,268 4.1 8 0.1
Kentucky 1,488 0.7 0 0.0
Louisiana 1,857 0.9 268 3.1
Maryland 3,205 1.6 1,330 15.3
Mississippi 1,232 0.6 132 1.5
North Carolina 1,396 0.7 139 1.6
Oklahoma 3,465 1.7 1 0.0
South Carolina 4,256 2.1 39 0.5
Tennessee 2,059 1.0 1,054 12.1
Texas 19,213 9.6 334 3.8
Virginia 2,164 1.1 193 2.2
West Virginia 58 0.0 8 0.1

39



West 24,305 12.1 52 0.6
Alaska NR -- 0 0.0
Arizona 1,507 0.7 0 0.0
California 7,813 3.9 0 0.0
Colorado 4,791 2.4 0 0.0
Hawai i 58 0.0 0 0.0
Idaho 1,049 0.5 0 0.0
Montana 329 0.2 0 0.0
Nevada 656 0.3 0 0.0
New Mexico 1,331 0.7 0 0.0
Oregon 1,576 0.8 0 0.0
Utah 2,902 1.4 2 0.0
Washington 2,097 1.0 50 0.6
Wyoming 223 0.1 0 0.0

United States 201,116 100.0 8,691 100.0

NR= Not reported.

Note: Sod 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 1993 Censuses of Agriculture and ASCS data files.
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Table 6--Sod: Estimated crop value and disaster assistance, by region and State

Estimated Total Disaster
cumulative disaster payments,
crop value payments percent of

1988-92 1988-93 crop value

—————— 1,000 dollars------ Percent

Northeast 42,043 427 1.01
Connecticut 3,784 0 0.00
Maine NR 157 --
Massachusetts 855 27 3.17
New Hampshire 1,761 0 0.00
New Jersey 13,596 9 0.07
New York 12,149 52 0.43
Pennsylvania 3,775 28 0.74
Rhode Island 6,466 153 2.36
Vermont NR 0 -—
North Central 85,511 3,364 3.93
Illinois 20,861 174 0.84
Indiana 6,670 0 0.00
lowa 4,019 419 10.43
Kansas 5,165 326 6.31
Michigan 10,259 61 0.59
Minnesota 11,183 366 3.27
Missouri 5,560 1,577 28.37
Nebraska 2,379 0 0.00
North Dakota 91 0 0.00
Ohio 8,224 67 0.82
South Dakota 937 0 0.00
Wisconsin 10,574 374 3.54
South 186,043 4,848 2.61
Alabama 17,693 198 1.12
Arkansas 3,821 266 6.97
Delaware 1,177 100 8.50
Florida 67,344 779 1.16
Georgia 25,677 8 0.03
Kentucky 2,342 0 0.00
Louisiana 2,787 268 9.62
Maryland 6,306 1,330 21.10
Mississippi 1,885 132 7.00
North Carolina 5,022 139 2.76
Oklahoma 5,720 1 0.01
South Carolina 6,963 39 0.56
Tennessee 3,906 1,054 26.98
Texas 30,925 334 1.08
Virginia 4,946 193 3.90
West Virginia NR 8 --
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West

United States

Alaska
Arizona
California
Colorado
Hawai i
Idaho
Montana
Nevada

New Mexico
Oregon
Utah
Washington
Wyoming

124,443
NR
7,453
71,727
12,528
697
2,875
1,059
2,608
4,099
11,030
7,336
10,043
469

439,638

a
N
o

.04

.00
.00
.00
.00
.00
.00
.00
.00
.00
.02
.50
.00

N OOOOOO0OOOOoOOo

a
o
O O OO0 OO0 O0OO0OO0O oOOoOOo

o

8,691 1.98

NR= not reported.

Note:

Sources:

A linear trend was used to estimate crop values during 1988 through 1991
utilizing 1987 and 1992 Census of Agriculture data on sod sales.

1987 and 1992 Censuses of Agriculture.

Disaster payments are from ASCS

data files, compiled by the General Accounting Office.
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Census of Agriculture reported that, in 1987, 44 percent of Mnnesota' s farms
with sod had sal es of $100,000 or nore (Appendi x table 1b).

Cul tural Practices

Sod growers in Mnnesota usually plant in |late sunmer or early fall, with
August the nmobst common planting nmonth. Mst of Mnnesota's sod production is
established fromseeds. The tine fromplanting to harvest is at |east one
year.

Because of cold wi nters, Mnnesota produces only cool -season grasses for sod.
Kent ucky bl uegrass accounts for about 99 percent of the state's production. A
smal | proportion of farns al so grow ryegrass and ot her bl uegrasses. About 15
to 20 percent of the farns are irrigated, with sprinkler irrigation systens
the nost common. NMbst growers plant in August because they do not need to
irrigate in the follow ng nonths, which are often cool and noist (Peterson).

Plastic netting is not a common practice anong M nnesota growers. This is
because Kentucky bl uegrass produces rhizomes, and therefore has the ability to
"knit together” well. A few growers use netting to reduce the tinme needed for
establ i shnent, and when grow ng ryegrass, which does not produce rhizones.

Harvesting is done nechanically with a tractor-munted harvester and a sod
roller. Harvesting can be delayed for up to three years if market conditions
are not favorable (Fender). According to one sod grower, harvesting expenses
are about 50 percent of total sod production costs (Hogdal). Harvested sod is
not inspected unless exported to Canada (Klint).

Sod is marketed through varying channels. Wile alnbst every producer sells
sod at the production site, some growers also haul sod to the sites of buyers
who have their own crews for installation. Garden centers and retailers
typically use their own trucks and |load pallets at the production site.

Production Perils

Heat and drought are the nobst severe production perils in Mnnesota. During
the last two years, sod producers al so experienced excessive rains and cold
summers that pronoted weed devel opment (Jensen; Peterson). The npbst conmon
weeds include bentgrass, quackgrass, or contamni nation by another bl uegrass.
These grass-type weeds affect the marketable quality of sod because they are
difficult or even inpossible to eradicate.

Damage due to insects and diseases is not usually a mjor problemon M nnesota
sod farms because the fields are usually large and | ocated in open areas where
there is free air novenent (Peterson).

Ad hoc disaster paynents to turfgrass sod producers were reported in M nnesota

for | osses due to frost and ice in Cctober of 1991, and to excessive rains and
a relatively cold sumrer in 1993
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I ndustry Organi zati ons

The M nnesota Turf Association (MIA) offers education, marketing, and outreach
to sod growers. Growers account for about 90 percent of MIA' s nenbership.
According to Kurt Klint, Executive Director of MIA sod producers do not need
to have their sod inspected prior to marketing, except for export to Canada.
There is also a Mnnesota Turf and G ounds Association, to which MIA sends a
representative.

Demand For Crop | nsurance

M nnesota growers will probably have an interest in a crop insurance policy
for sod. Even though insect and di sease problens do not appear to be a major
threat to their production, they have experienced rather significant |osses
due to weather-related perils. Drought, excessive heat, excessive rains, ice
stornms, and frost were anmong those nentioned. Losses due to drought can be
severe, as 80-85 percent of Mnnesota's sod farns are not irrigated.

Di saster assistance paynents for sod | osses between 1988 to 1993 ampunted to
about 4 percent of the U S. total, and were slightly over 3 percent of the
state's estimted value of sod production (Tables 5 and 6). Ad hoc disaster
paynments to M nnesota growers totalled $366,000 over that six-year period.

I1linois (North Central Region)

According to the Census of Agriculture, Illinois had 46 farns that produced
sod in 1992 (Table 1). These farns had 9,320 acres in sod production, with a
total value of sod production of $21.3 mllion. About 32 percent of the sod
acreage was in Kankakee County, 21 percent was in MHenry County, and 15
percent was in WIIl County. These counties are all in the northeastern part
of the state.

In 1987, the Census of Agriculture reported that 73 percent of Illinois farns
with sod had sal es of $100,000 or nore (Appendix table 1b). Forty-eight
percent of the farnms with sod were corporations, 39 percent were individual-
or fam |y-owned operations, and 11 percent were partnerships (Appendix table
3b).

Cultural Practices

Cool - season grasses dom nate sod production in Illinois, where winters are
cold and sumers are warm and humd with frequent thunderstorms. The nost
comon turfgrass sods are Kentucky bl uegrass and creeping bentgrass. Sod
producers usually seed fields in |late sunmer or early fall at a rate of 30 to
45 pounds per acre. Sod can be seeded in the spring, although weed control is
nore of a problemthan for fall seeding. A few bluegrass growers allow their
stands to propagate vegetatively, rather than through the seedi ng nethod.
However, this practice is used only by a very few growers (Voight).

The majority of Illinois growers irrigate. |Illinois sod is typically ready
for harvest about 12 to 18 nonths after seeding. WMst of the harvesting is
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done nechanically, and the fields are then re-seeded the following fall. |If
sod prices are low, growers sonetinmes postpone their harvesting activities
until profitable market conditions return (Fender).

Some growers use plastic netting, particularly for grasses that do not produce
rhi zomes, such as tall fescue. Tall fescue sod is not, however, conmonly

grown in Illinois.

Production Perils

Because of the hot, humid summers, weeds and insect damage (particularly by
white grubs and billbugs) are the nbst common production perils encountered by
sod producers in Illinois. However, intensive field nmanagenent generally
provi des adequate control (Fender).

In nore recent years, excessive rains and floodi ng have been a problem As an
exanpl e, during July 1993, three levies in Adans County broke due to excessive
rains, |leaving an estimted 40,000 cropland acres (including farnms with sod)
under water. Sod growers usually re-seed their fields in August or Septemnber,
but the fields renmained very wet until the first of 1994 (Di ngerson).

| ndustry Organi zations

Turfgrass Producers International (TPl), formerly the American Sod Producers

Associ ation (ASPA), is an international, independent, non-profit association
It is the | eading organization pronoting the turfgrass sod industry, with
of fices based in Illinois. The organization is conprised of 940 nmenmbers with

227 international nenbers in 35 countries. Menbership includes sod producers
and others involved in the production of turfgrass sod.

The organi zati on has over 650 farm nenbers, representing 75 to 80 percent of
the acres in sod production in the United States. Approxinmately 70 percent of
the farm nmenbers own and operate sod farns of |ess than 200 acres, while
approximately 11 percent own and operate farns of over 500 acres.

The organi zati on has assuned a | eadership role in research, legislative and
regul atory issues affecting the industry. It is especially concerned with the
benefits of turfgrass sod, to better acquaint the public with their product,
and to provide suggestions and instructions for the planting and proper care
of their product.

Demand For Crop lnsurance

I1linois sod growers may have an interest in a crop insurance policy for sod.
Current managenent practices appear adequate to sol ve problenms caused by

i nsects, diseases, and weeds, the nbst comon probl enms encountered by their
growers (Voigt). Flooding, however, was a major threat in 1993.

Ad hoc paynments to Illinois sod growers were about $174,000 during the 1988-93
peri od, about 2 percent of the U S. total (Table 5). These paynents anounted
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to less than 1 percent of the estinmated value of sod production in the state
(Table 6).

Fl ori da (Sout hern Regi on)

The Census of Agriculture reported 154 farnms in Florida producing 52,030 acres
of sod in 1992. The value of Florida's sod production in that year totalled
$64.2 mllion (Table 1). Florida ranked first in U S. sod acreage, accounting
for about 24 percent of the U S. total. Florida ranked second to California
in the value of sod production, with 14 percent of the U S. total

About 70 percent of Florida's sod acreage is in the southern portion of the
state. Forty-three percent of Florida's sod acreage was | ocated in Pal m Beach
County in 1992, 7 percent in Gsceola County, 5 percent in Hendry County, and 4
percent each in Polk County and Hillsborough County. Hi ghlands, Lake, and
Orange counties accounted for an aggregate of 7 percent of the state's sod
acreage.

Thirty-five percent of Florida farns producing sod in 1987 had $500, 000 or
nore in sales, while 26 percent had sales of $100,000 to $499, 999 (Appendi x
table 1b). The very largest farms produce over 60 percent of the industry's
total output (Hodges, et. al.). About 45 percent of Florida farns with sod
were corporations (nostly famly-held), 36 percent were individual- or famly-
owned farms, and about 17 percent were partnershi ps (Appendix table 3b).

A recent University of Florida study indicates that small sod farns averaged
about 200 acres in size in 1988, nmediumsized farns were 660 acres, and | arge
farms were 1,245 acres. The |argest category averaged 4,755 acres in 1988
(Hodges, et. al.)

Cul tural Practices

St. Augustinegrass and bahi agrass are the two domi nant grass species grown in
Florida. About 72 percent of Florida's sod acreage in 1991-92 was identified
as St. Augustinegrass, 20 percent was bahi agrass, 4 percent was bernudagrass,
and 4 percent was centi pedegrass (Hodges, et. al.). Both bahiagrass and
centi pedegrass are established mainly by seed, while St. Augustinegrass and
ber mudagrass are propagated vegetatively fromfreshly-harvested sprigs.

About 75 percent of Florida's sod acreage is irrigated. Common irrigation
met hods i nclude the use of fixed units such as pivot irrigation, portable
units such as tractor-nmounted or self-propelled travelling guns, and seepage
irrigation fromditches or high-maintained water tables. The use of these
nmet hods depends upon the size of area to be irrigated and the farm s | ocation
(Haydu and Ci sar).

The npst common harvesting nethod | eaves strips or "ribbons” of sod that are
about 2 to 3 inches wide in the field. These ribbons are used to regenerate
the sod for future harvest (Haydu and Cisar). 1In 1987, sod growers harvested
about 70 percent of the total area under production. The significant anmount
of unharvested acreage nmay be attributed to bahi agrass producers, who harvest

46



sod |l ess frequently than other growers. Sone growers also |eave their fields
unharvested for years when market conditions are not very favorabl e (Hodges,
et. al.).

Bet ween 1963 and 1987, the number of firns entering the sod industry roughly
doubled in Florida. Mediumand | arge producers experienced the nost dramatic
shifts in varietal enphasis and planted acres between 1963 and 1987, resulting
in a doubling of their harvesting ratio (Haydu and Cisar).

St. Augustinegrass accounted for ninety-five percent of Florida's 1991-92 sod
sales, with the rennining sal es consisting of bernudagrass, bahiagrass, and
centi pedegrass (Table 7). Farmgate prices vary according to grass species,
wi th bernmudagrass and centi pedegrass sod the npst expensive, and bahi agrass

t he cheapest. Bahiagrass sod is used mainly as ground cover for roadsides,
airports, and ceneteries (Haydu and Cisar).

Most Florida sod is marketed with the buyer making arrangenents for pickup
delivery, and installation. Contract growing is also used, where the grower

pl ants and manages the grass, but is not necessarily responsible for harvest
and delivery. Some sod producers provide delivery and installation services.
In 1991-92, sod sal es accounted for 73 percent of the estinmated products and
services provided by the sod production industry, with the remainder including
transportation, |andscaping, and |aying sod (Haydu and Ci sar).

The smal |l est growers often ship their sod directly to retail outlets. Rather
t han specialize, some small growers are vertically integrated so that they can
suppl enent their farmincome. They do not have the econom es of size in sod
production that can be realized by the |arger producers (Haydu and Cisar).

Production Perils

Drought has been the nbst comon production peril for Florida sod growers.
Drought was the nmain reason for disaster paynents for sod in Pasco County in
1991 and in Union County in 1993. |In Union County, growers who applied for
assi stance said they were unable to irrigate prior to harvesting and follow ng
pl anting, causing death of the sprigs (Roberts).

Di seases affecting Florida sod include fusarium blight, brown patch, pythium
blight, and | eaf spot. The nbst comon insect perils include nole crickets,
fire ants, and nematodes. Disease and insect damage is not typically a
serious threat because nost sod growers use intensive pest managenent and | and
cultivation practices.

| ndustry Organi zations

The Florida Turfgrass Association includes both sod growers and others who are
involved in the turfgrass business. The association's main purpose is to keep
its menbership informed of the | atest developments in the turfgrass industry.
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Table 7--Florida sod industry revenues:
and prices received, 1991-92.
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Demand For Crop I nsurance

There will likely be interest in crop insurance for sod anmong Fl orida growers,
particularly if the policy covers drought. Wile continuous cultivation and
managenent practices | essen the threat of |osses due to insects and di seases,
drought remains a threat, particularly for the 25 percent of Florida's farns
with no irrigation.

Ad hoc disaster paynents for sod in Florida over the 1988-93 period totalled
$779,000. However, Florida's payments were lowrelative to the state's sod
acreage. Florida's paynents anounted to 9 percent of the U S. total over the
si x-year period, while Florida's acreage accounted for 25 percent of the U S
sod acreage (Table 5). Disaster assistance paynents amounted to 1 percent of
the state's estimated val ue of sod production over the six-year period (Table
6) .

Maryl and ( Sout hern Regi on)

The Census of Agriculture reported 30 farns in Maryland producing 3,171 acres
of sod. The value of the state's sod production in 1992 was $6.7 mllion
(Table 1). Twenty-seven percent of Maryland' s sod acreage was | ocated in Anne
Arundel and Montgomery counties, with about 7 percent in Carroll and Harford
counti es.

Cultural Practices

Tall fescue and Kentucky bluegrass are the npst comon turfgrass species used
for sod production in Maryland. Sone growers al so plant bernudagrass. Sod
farms in Maryland range from 10 acres to 800 acres in size (Turner).

Sod growers usually establish tall fescue fields through seeding in August and
Sept enber for harvest the following fall. In general, sod in Maryland takes 6
to 18 nonths to reach maturity, depending on whether or not irrigation is used
(Turner). Growers typically use the clean-cut nethod for harvesting tal
fescue sod and the ribbon-cut method for Kentucky bl uegrass.

Maryl and has a certified sod program which is adm nistered by the Mryl and
Departnment of Agriculture. Sod that is certified contains only recomended
cultivars for Maryland and Virginia, has been seeded in recomended
percentages, is of high quality, and is guaranteed free of insects, weeds, and
di seases. Grower participation in the programis voluntary.

Production Perils

Excessive heat and drought are the npst conmon weather-rel ated perils faced by
Maryl and sod growers. During the |ast few years, nunmerous farnms | ost hundreds
of acres due to drought (Turner). Disaster paynents during 1991 and 1993 were
nostly due to | osses caused by drought. Some sod producers did not harvest
any sod in 1986 because of a dry period in the spring (USDA-MA). Probl ens due
to winterkill have al so been encountered with bernudagrass (Turner).
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I ndustry Organi zati ons

The Maryl and Turfgrass Association is conprised of sod producers and others in
the sod industry. Currently, the association has between 30 and 40 nenbers.
Its main function is to dissenminate information on the agronom ¢ and busi ness
aspects of the sod industry, and on nethods for inproving sod quality. The
associ ation al so hel ped establish the sod certification programin Maryl and.

Demand For Crop I nsurance

Maryl and growers will probably have an interest in a crop insurance policy for
sod. Since Maryland is located in the transition zone where grass clinmates
overlap, growers tend to face nore uncertainties in sod farmng. Selection of
grass type and good managenent practices are very critical

In recent years, Maryland sod growers have incurred | osses caused mainly by
drought. VWhile Maryland's share of U S. sod acreage is only 1.6 percent,

di saster assistance paynents over the 1988-993 period ampbunted to about $1.3
mllion, 15.3 percent of the U S. total (Table 5). Disaster assistance to
Maryl and sod growers was the second | argest reported in the United States
during that period, and accounted for over 21 percent of the state's estimated
val ue of sod production (Table 6).

Al abarma ( Sout hern Regi on)

The Census of Agriculture reported 82 farns with 11,967 acres in sod in 1992
(Table 1). The total market value for Al abama's sod production during that
year was $17.8 mllion. Alabama's sod acreage ranked third in the United
States, accounting for slightly nore than 5 percent of the total.

Al abama' s sod production is clustered in Baldwin, St. Claire, and Barbour
counties (Ward). In 1992, about 25 percent of Alabama's sod was grown in
Bal dwi n County, which has sandy soils and a | ong grow ng season (Census of
Agriculture). Oher counties in the state each have small er sod acreages.

Forty-five percent of Alabama's farnms with sod had sal es of |ess than $25, 000
in 1987 (Appendix table 1b). About 68 percent of the state's sod farns were
i ndi vidual - or fam|y-owned operations, 24 percent were corporate-type farnmns,
and 7 percent were partnerships (Appendi x table 3b).

Cultural Practices

Al abama produces nostly warm season grasses, including hybrid bernudagrass,
centi pedegrass, zoysiagrass, and St. Augustinegrass. A few producers also
grow turf-type tall fescue, the only cool -season grass grown in the state.
The tall fescue grown in Alabama is nostly for out-of-state shipment (Ward).

All of Al abama's warm season grass production is vegetatively established from

sprigs or plugs, except for commopn centi pedegrass and bermudagrass, which can
al so be established fromseed. A mpjority of growers prefer to plant using
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sprigs, although plug planting is often used for St. Augustinegrass and
zoysi agrass because of its greater effectiveness (Wiite, et. al.).

Veget ative propagation is either done "in house" by producers or through
custom planting contracts. Sone producers also do custom planting for other
growers. Overall, larger producers prefer to plant "in house," while farns
with less than 300 acres usually contract for customplanting (Wite, et.

al .).

Sod growers usually plant warm season grasses between md-April and md-July.
Tall fescues are planted in Septenber. WArm season grasses are planted in the
spring so that the plants beconme well established before winter. Producers in
the northern two-thirds of the state are reluctant to initiate establishnment
of warm season grasses after Septenber 1 because of the potential for w nter
injury to new plantings (Wite, et. al.).

The growi ng period ranges from4 to 20 nonths. Zoysi agrass can be harvested
18 nonths after planting, while bernudagrass has a relatively faster growth
period. A grower in northern Al abama can harvest 3 bernudagrass crops every
two years. In southern Al abama, growers can harvest 5 bernudagrass crops
every two years (\Ward).

Producers with | arge conmon centi pedegrass acreages al so produce seed. The
seed is harvested and used on the farmto over-seed vegetative centipedegrass
production or is planted on prepared seed beds for establishment (Wite, et.
al.). Gowers who produce tall fescue sod use plastic netting to inprove the
tensile strength and thus, harvesting and handling qualities.

Al of Alabama's sod farns are irrigated, and often use a sprinkler system
Sources of water for irrigation are natural streans, rivers, or ponds.

Sod harvesting is done nechanically, with the majority of growers using the
ri bbon-cut nethod. |If turf is harvested in |ate sumer and new growth is
subject to winter injury, ribbons are often left in the field. G owers have
reported greater winter injury to clean-cut fields than ribbon-cut fields.
Growers in the northern two-thirds of Al abama prefer re-establishment from

ri bbons because the growi ng season is shorter and the winters are nobre severe
than in the southern part of the state (Wiite, et. al.)

Over 50 percent of Al abama's sod production is shipped out of state to coasta
cities in Florida, to New Ol eans, and to Atlanta, where there is a greater
demand for sod (Ward). Al abama does not have a | arge popul ati on, and about 30
percent of the population is fromrural areas. The average delivery area for
smal | Al abama sod operations is reported at less than 35 miles and for the

| arger operations, at 175 mles (Wite, et. al.).

Al abama' s sod industry is largely a service industry. Deliveries to the point
of sale normally include on-site distribution. Producers nust supply both
services or discount their sod prices accordingly. For smaller operations
that have | ess than 100 acres, nobst sales are for field pick-up, although sone
deliveries are also made to the point of sale.

51



Forty-six percent of all sod sold in Alabana in 1988 was at the whol esal e
level (Wiite, et. al.). Table 8 lists the major market outlets for sod in
Al abana.

Production Perils

The npst common natural perils to sod production in Al abama are fl oods and
droughts. Mol e crickets, billbugs, grubs, sod webworns, armyworns, chinch
bugs, and fire ants are sone of the insects causing damage to sod fields.
Mol e crickets are the greatest insect threat to sod growers because they chew

off the tops and roots of the grass and produce tunnels in the soil, making
the sod difficult to lift (Ward). Gowers use acephate, ethoprop, isazophos,
carbaryl, and chlorpyrifos for insect control. Diseases are not a nmjor

threat, except to tall fescue and St. Augustinegrass, which may be affected by
brown patch and gray | eaf spot.

I ndustry Organi zations

The Al abama Turfgrass Association's menbership consists of sod growers, golf
course superintendents, professional |awn care conpanies, and other service
turfgrass-rel ated conpanies. The association provides education on turfgrass
production and is a vehicle for legislative initiatives. The association does
not provide a marketing program

Demand For Crop lnsurance

There will likely be some interest in a crop insurance policy for sod anpng
Al abarma growers, particularly one which covers droughts and floods. Sod
producers experienced about 12 inches of rain in 1994, causing flooding in
some areas (Ward). There may al so be interest in sod insurance if the policy
covers | osses due to nole crickets. Oher disease and insect problens can be
handl ed usi ng current managenent practices.

Drought was the cause of disaster paynents for sod in 1991, even though all of
Al abama's sod farns are irrigated. G owers nmay experience inadequate water
supplies for irrigation if natural streans, rivers, and ponds dry up during
prol onged periods of drought (Ward).

During the period from 1988-93, Al abama sod growers received $198,000 in ad
hoc paynents. Al abama growers did not, however, collect disproportionate
paynments relative to their acreage. Al abama accounted for about 5 percent of
U.S. sod acreage, while ad hoc paynents to the state ambunted to about 2
percent of the U S. total (Table 5). Alabam's disaster paynents over the

si x-year period amounted to about 1.1 percent of the state's estimated val ue
of sod production (Table 6).

Texas (Sout hern Regi on)
The Census of Agriculture reported 156 farms in Texas growi ng sod on 21,515

acres in 1992. The value of Texas sod production in that year was $37.8
mllion (Table 1). Texas had the | argest nunber of farns producing sod in
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Tabl e 8--Volune and val ue of sales by major market outlets for surveyed
turfgrass growers in Al abama, 19881

Vol une of sales Per cent of Val ue of sales
Type of buyer (square yards) total sales (dollars) 2
Landscapers/contractors 7,438,704 51 7,661, 865
Home owners 2,994, 555 20 3,084, 392
Garden centers 1,914, 696 13 1,972, 137
O her growers 1, 027, 040 7 1, 057, 851
O her 924, 336 6 952, 066
Gol f courses 234,752 2 241,794
Gov' t. agencies 137, 917 1 142, 054
Tot al 14,672, 000 100 15,112, 159

1 Based on responses from 30 (of 79) Al abama growers, 1988.
2 Average of $1.03 per square yard for all sod, with no transport charges
i ncl uded.

Not e: Governnment agencies include athletic departnents, recreation or park
facilities, and school sytens.
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1992, and the state ranked second in U S acreage, accounting for nearly 10
percent of the U S. total. About 34 percent of Texas's sod acreage was in
Wharton County in 1992, 17 percent was in Harris County, and 12 percent was in
Mat agorda County. All of these counties are in the southeast coastal portion
of the state.

More than half of the farns growing sod in Texas in 1987 had a total val ue of
crop sales less than $100, 000 (Appendi x table 1b). Sixty percent of Texas's
sod farnms were individual- or fam|ly-owned operations, 26 percent were
corporate farnms, and 12 percent were partnershi ps (Appendi x table 3b).

Cul tural Practices

St. Augustinegrass and bernudagrass are the nost common turf species produced
in Texas. Currently, about 70 percent of the sod produced and marketed in the
state is St. Augustinegrass. Zoysiagrass and centi pedegrass are ot her warm
season grasses produced in Texas. Gowers usually plant in the spring or
early summer. Plastic netting is not used by growers.

All Texas's sod farns are irrigated, with sprinklers the nost common net hod.
Sprinkler systems usually consist of either permanent (underground) pipes or
portable irrigation tubing that is moved by hand or nechanically.

Because mpost of Texas's sod is St. Augustinegrass, the ribbon-cut method of
harvesting is widely practiced. Wth proper fertilization, St. Augustinegrass
takes about 12 to 14 nonths to reach maturity after planting. Bernudagrass is
ready for harvest in the fall of the year it is planted. |If sod prices are

| ow, growers can forego harvesting for up to a year (Duble).

The primary markets for sod include construction associated with new hones,
busi nesses, and institution. Oher markets include new athletic fields, golf
courses, roadsides, parks, and existing turfgrass areas undergoi ng renovation.
Approximately 75 percent of the sod produced in Texas is marketed within 200
mles of the production site, and 98 percent is sold in-state (Duble).

Texas has a certification programfor sod that is handl ed by the Seed Division
of the Texas Departnment of Agriculture. Turfgrasses presently approved for
certified production include the Raleigh and Fl oratamtypes of St.

Augusti negrasses, and the Tifdwarf, Tifgreen, Tifway, and Texturf-10 types of
ber mudagrass. Certified sod insures genetic purity and identity and
guar ant ees reasonabl e standards of sod quality.

Production Perils

Production perils encountered by Texas sod growers vary by the type of grass.
Brown patch damage is a peril for St. Augustinegrass, while white grubs and
fire ants are a peril for bernudagrass production (Duble). St. Augustine
decline, a viral disease that weakens the grass for a number of years, is not
a problemin Texas because growers plant resistant varieties. |In general

i nsect and di sease danage is kept at a mninmumw th proper turf managenent
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practices. Sonme sod farms incurred | osses due to a hard freeze in 1990

(Quinn).

| ndustry Organi zati ons

The Texas Sod Producers Associ ati on has about 50 nenbers. The association
provi des education, marketing, and pronotion assistance to sod producers.

Demand For Crop I nsurance

Sod growers in Texas nmay have sone interest in a crop insurance policy for
sod. Between 1988 and 1993, disaster assistance paynents were nmade only in
1990, when sod was injured by a hard freeze (Quinn). In Matagorda County,
sone of the farnmers who applied for assistance that year were not able to
prevent further deterioration of their sod because they were financially
unabl e to provide the recomrended care.

Ad hoc payments made to Texas sod growers anmounted to $334, 000 over the 1988-
93 period. Texas accounted for nearly 10 percent of U.S. sod acreage during
that period, and only 3.8 percent of the total disaster assistance paynents
made for that period (Table 5). Disaster assistance paynments to Texas sod
growers accounted for only about 1 percent of the estimted value of sod
production (Table 6).

California (Western Region)

The Census of Agriculture reported 62 farns in California producing 8,420
acres of sod in 1992. The total crop value was estimated at $79.4 mllion in
that year (Table 1). Ventura County has the | argest concentration of sod
production in the state, with substantial production also |located in Riverside
County (G beault).

Seventy percent of the farns growing sod in California in 1987 had sal es of

$100, 000 or nore (Appendix table 1b). About 48 percent of California' s sod

farms were corporate-type farns, 34 percent were individual- or fam|y-owned
operations, and 16 percent were partnershi ps (Appendi x table 3b).

Cultural Practices

Tall fescue is the major type of sod produced in California, and is seeded
nmostly in blends of two or three varieties (G beault). Kentucky bluegrass and
perenni al ryegrass are cool -season sods that are also grown in the state.

They are generally established from seeds, and produced in mxtures. However,
a few Kentucky bluegrasses are established vegetatively. Cool-season grasses
can mature in as few as 3 nonths in California (Cockerham.

In the warner sections of the state, hybrid bermudagrass, St. Augustinegrass,

and centipedegrass are al so produced (Fender). These warnm season grasses are
usual |y established by vegetative propagati on using sprigs.
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Seeding is usually done in the spring or fall, with nost growers preferring
fall seeding. Wen tenperatures exceed 90° F during periods of dry wi nds, sod
fields may require irrigation 2 or 3 tines a day to cool and noisten the soi
after seedi ng (Cockerham.

Seeding is often perfornmed using a drop seeder with rollers. One-half of the
seeds are planted in parallel rows, with the remaining half planted in rows
perpendi cular to the first planting. This seeding nmethod appears to increase
stand uniformty (Cockerham). Netting is used for tall fescue seedings.

All of California's farns growing sod are irrigated. The npbst common net hod
uses a sprinkler system wth portable pipes or novable structures. Sod
fields are generally fum gated every 5 years to elim nate weeds, nematodes,
and many turf di seases (Cockerham). The broadl eaf weeds that thrive after
fum gation are controlled with selective weed killers.

Harvesting is done mechanically. Sod harvesting machi nes have conveyors that
carry the sod to a rolling or folding attachment. Mst grasses are harvested
wi t hout | eaving ribbons or strips. Ribbons are generally left in the fields

with St. Augustinegrass, as it is a less costly nethod than repl anting.

Sod is either |loaded directly onto delivery trucks in the field or hauled to a
distribution yard. There, the pallets are arranged by order nunber, held
until all trucks are ready, and then |oaded onto the delivery trucks. Sone
growers have built shade covers with sprinklers for their holding areas to
keep the sod cool and the outside sod pieces noist.

Most of California's sod is delivered by growers to marketing outlets. In
some i nstances, custonmers may pick up their own orders.

Production Perils

Drought is the nbst comon weather-related peril encountered by California sod
producers. However, this is not a serious threat because all of the sod farnms
are irrigated. Earthquakes can also be a problem (G beault). Floods can
create harvesting and mai nt enance probl ens, or nmay prevent the establishnent
of newly seeded or sprigged fields.

Di seases are not typically a problem because California has | ow hunm dity and
low rainfall. The nbost common di seases affecting sod production, however, are
Pyt hi um bl i ght and brown patch. G ubs, sod webworms, and cutwornms are insect
pests of sod, but are nore of a problemin maintained turfgrass sod areas,
such as parks or honme | awns, than in sod fields.

| ndustry Organi zations

The California Sod Producers Association has 40 to 50 nenbers. Although they
are not strongly organi zed, the association represents growers concerning the
use of natural resources. Water allocation is their major concern
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Demand For Crop I nsurance

There probably will be very minimal interest in a crop insurance policy for
sod among California producers. Wile they experience relatively dry weat her
year-round, there have been no indications of significant | osses due to
drought. There were no di saster assistance reported for California sod
growers during the period 1988-93.

Ad Hoc Disaster Assistance for Turfgrass Sod

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

Under the 1988-93 | egislation, paynents were made under the categories of
partici pati ng program crops, nonparticipating program crops, sugar, tobacco,
peanuts, soybeans, sunflowers, nonprogram crops, ornanentals, and at tines,
aquacul ture. Producers wi thout crop insurance--the case for turfgrass sod--
were eligible for paynents for | osses greater than 40 percent of expected
production. |If a producer had no individual yield data to use in calculating
"expected production,” county-level or other data were used as a proxy.
Payment rates for sod were based on 65 percent of a 5-year average price,
droppi ng the high and | ow years.

Di saster assistance paynents for sod | osses totalled about $8.7 million over
the 1988-93 period. Paynents for sod | osses peaked at $5.1 mllion in 1993,
and were about $1.2 million in 1990. There were no paynents for sod | osses

reported in 1988 and 1989. Paynents in 1991 and 1992 averaged about $2.4
mllion.

Ad hoc disaster paynents for sod | osses were scattered over a geographically
broad area. Thirty-one states received paynents in at |east one of the six
years, with ten states, nmainly in the South and North Central regions,
collecting paynents in three of the |last four years.

In an ordering of counties, Lincoln County, Mssouri ranked first in paynents
for sod | osses, receiving nearly $344,700, all during 1993 as a result of

fl ood damage. The next three counties in the series include: St. Louis
County, M ssouri ($325,700); Platte County, M ssouri ($325,500); and St.

Charl es County, M ssouri ($307,900). Over 130 counties received paynments in
at | east one of the six years, mainly due to droughts and fl oods. Five of the
top-10 counties were located in Mssouri, three were in Maryland, and one each
were in Florida and Tennessee.

By state, the largest paynents were nmade to M ssouri growers ($1.6 mllion),
Maryl and growers ($1.3 million), and Tennessee growers ($1.1 mllion). O her
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states that received at |east $300,000 in payments include Florida, |owa,
W sconsin, Mnnesota, Texas, and Kansas.

Ad hoc disaster data can be used to indicate which sod-produci ng areas
received | arge paynents relative to their acreage (Table 5). For exanple,

M ssouri produced an average of 3,502 acres of sod between 1987-1992, about
1.7 percent of the U.S. total. At the same tinme, ASCS di saster assistance
data indicate that M ssouri accounted for 18 percent of U S. ad hoc disaster
paynments nmade for sod between 1988 and 1993. Maryland's and Tennessee's share
of disaster paynments, at about 15 percent and 12 percent, were also | arger
than their share of U S. acreage, at 1.6 percent and 1.0 percent,

respectively.

In contrast, Florida, Texas, and Al abama collected a smaller share of ad hoc
paynments relative to their acreage. Florida accounted for about 25 percent of
average U.S. sod acreage over the 1987-1992 period, and collected about 9
percent of U S. ad hoc paynents for that crop between 1988 and 1993. Texas
accounted for nearly 10 percent of U S. sod acreage, and 3.8 percent of ad
hoc paynments for sod. Al abama accounted for nearly 5 percent of U S. sod
acreage, and collected 2.3 percent of total U S. ad hoc paynents made for sod.

Turfgrass Sod I nsurance |Inplenmentation |ssues
Adverse Sel ection

Adverse selection is not likely to be a major problemin offering turfgrass

i nsurance. This is because the npst serious production perils tend not to be
field-specific. Droughts, for exanple, are a peril cited as a significant
reason for losses in several states. Droughts occur over a w de area, and any
one specific field is not likely to be nore susceptible to | osses than any

ot her.

One exception may be | osses due to flooding. Sod planted in a flood plainis
nore likely to experience flooding than that planted at hi gher el evations.

Setting Reference Prices

FCI C provides reference prices (price elections) for insured crops, which
becone the basis for assigning values to yield |losses. Insured growers el ect
a price guarantee as the basis for indemity paynents.

An in-field value of the sod crop probably represents the nost appropriate
reference price for purposes of setting price elections because it would avoid
rei mbursing growers for non-incurred expenses. |In the event of a yield |oss,
growers generally would not incur harvesting and nmarketing expenses, which
account for an estimated 20 to 50 percent of total production costs.

A second reason for selecting an in-field value is that there are no reported
prices available for sod that could be used to develop a market-price based
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reference price. The in-field reference price would be best estinmated as the
cost of production, exclusive of harvesting and marketing expenses.

Estimati ng Production History

Several factors conplicate the estimation of a grower's production history.
The first is that when clean-cutting a field of sod, the yield is linmted to a
maxi mum of 43,560 square feet per harvested acre. Yields of less than this
anount either represent unharvested area or harvesting of low quality sod that
is discarded. The grower has sone control over the yield of ribbon-cut sod by
altering the width of undisturbed ribbons left in the field to establish the
next crop.

Anot her conplication in determning yield is the lack of consistency in the
growi ng periods anong the various species. Sone species reach marketabl e
quality in less than a year, while sone require a nmuch | onger grow ng period.

A third conplexity is that sod may be stored unharvested in the field for up
to three years, until a buyer is available. In addition, during periods of

| ow prices, a grower nay decide to keep the field under |ow mai ntenance unti
mar ket conditions inprove rather than harvest the field. The availability of
buyers--and the prices they are willing to pay--determ ne the yield of sod
during a specific year

Estimating "Apprai sed Production”

In general, estimating apprai sed production (harvestable, but unharvested

yield) is not likely to be an issue in insuring turfgrass sod. |n npst cases
of danmmge, such as that due to drought, flooding, or frost, loss to a sod crop
will cover the entire field, or at |east contiguous areas within the field.

In the case of partial damage to sod, the undanaged areas of the field are
likely to yield nornmally when harvest ed.

Mar ket Prices and Moral Hazard

Moral hazard due to |low market prices is less likely an issue in offering crop
i nsurance for turfgrass sod than for perishable commpdities, such as fresh

mar ket fruits and vegetables. This is because sod can be kept unharvested in
the field for a long period of tine. Wth many fresh fruits and veget abl es,
growers nust find a buyer offering an acceptable price during the short period
of time when their commodity is ready to sell. Gowers may |lose their entire
investment if such a buyer is not found. Such a situation nmakes an insurance
indemity due to a crop |l oss an attractive option and creates an incentive for
noral hazard

Because turfgrass growers can keep their sod unharvested for a |ong period of
time (several years), they are under nuch less time pressure to harvest on a
speci fic date. Sod producers, consequently, are less |ikely than perishable-
comodity producers to encounter situations where collecting an insurance

i ndemmity beconmes a nore profitable option than nmaintaining the crop until a
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buyer is found. For this reason, noral hazard is not likely to be an issue in
of fering turfgrass insurance.

Availability of Individual Yield Data

I ndi vi dual grower yield data do not appear to be readily available. However,
certain states have information that may be useful in the process of obtaining
and assessing any individual yield data that is obtained. For exanple, the

Al abarma Department of Agriculture and Industries maintains a |ist of

regi stered sod producers in the state. Their current list of sod producers

al so indicates planted acreage by grass species.

Auburn University, in cooperation with other institutions, conducted a survey
of commrercial turfgrass sod producers in Alabama during 1988. The survey
elicited data on the species produced, the size of operations, denographic
characteristics, and the market outlets used by growers. Detailed information
were al so coll ected on production, harvesting, and marketing practices in
1987. The resulting data were conmpared with a simlar survey conducted in
1979. Although yields are not reported for individual growers, county data on
t he nunber of growers, acreage, and unit prices for each grass species may aid
in conputing a historical yield series for individual growers.

Rel evant data are also available fromFlorida. The University of Florida has
conducted three surveys profiling Florida's turfgrass sod industry, for the
years 1963, 1974, and 1987. An economi c conparison of the industry was
conducted using data fromthese three surveys, and was reported in a 1992
publication, "An Econonic and Agronomic Profile of Florida's Turfgrass Sod

I ndustry" (Haydu and Cisar). The report includes data on acres planted and
harvested by species and by farm size. Another recent econom c report was
publ i shed i n Decenber 1994, "Contribution of the Turfgrass Industry to

Fl ori da's Econony, 1991/92: A Val ue Added Approach" (Hodges, et. al.). This
report includes data on the cut sod industry's total sales by species, tota
acreage by species, and unit prices.

Anot her source is the Anerican Sod Producers' Association Menbership Profile
Survey, conducted by the Turfgrass Producers' International. Profile survey
information is available for 1984, 1988, and 1993

Demand for | nsurance

Qur assessnent is that, although there would be noderate interest anong
turfgrass producers in buying crop insurance for sod, participation is likely
to be lower than for nost crops. One reason for |ower interest anong sod
growers is that nost sod is produced with the benefit of irrigation. Although
drought was listed as a serious production peril is sonme areas, Ww despread use
of irrigation provides a |arge nmeasure of protection in nost years. Losses
from erosi on damage and fl ooding were al so cited as occasi onal production
perils. The acreage subject to | osses from flooding, however, is likely to be
quite snall

60



On a regional basis, we judge that participation in a sod insurance program
woul d be greatest in the North Central states. The basis for this judgenent
is the large amobunt of ad hoc di saster assistance paynents for sod reported
for this region over the 1988-93 period. Mst of the | osses were caused by
drought and floods. |In addition, the |argest anount of non-irrigated sod is
located in the North Central region. The North Central states accounted for
nearly one-quarter of U S. sod acreage between 1988 and 1993, but coll ected
nearly 39 percent of all disaster assistance paid for sod | osses. Disaster
assi stance paynments accounted for 4 percent of the value of sod production in
the North Central states, conmpared with 2 percent nationally.

There is likely to be a noderate anmpbunt of interest in crop insurance for sod
in the southern states, partly because the South is where the |argest anount
of sod is grown. Florida accounted for nearly half of the sod grown in the
Sout h between 1987 and 1992 and an estimted 25 percent of Florida s acreage
is without irrigation and subject, therefore, to drought |osses. Sonme of the
| argest di saster paynents in the South, however, were paid to sod growers in
Maryl and and Tennessee. These states are in the transition zone, where grass
climates overlap and sod producers face nore weather uncertainties than those
further south or north. WArm weather grasses may be killed by extrenely cold
winters in this transition area, while extrenely hot sumers may kill col d-

| ovi ng grasses.

Interest in crop insurance for sod is likely to be minimal in the western
states. Except for California, and to a | esser extent Col orado, the western
states reported relatively small acreages of sod. Further, virtually all sod
grown in the western states is on irrigated |and, which mnimzes drought as a
production peril. Although the western states accounted for about 12 percent
of the U S. sod acreage between 1987 and 1992, they received only 0.6 percent
of U S. sod disaster paynents.

The smal | ampunt of acreage in the Northeast limts the potential demand for
i nsurance in these states.

Defining "Areas" for the Non-Ilnsured Assistance Program

The non-insured assi stance program (NAP) of 1994 Crop |Insurance Reform covers
crops that are not currently insured by FCIC--including turfgrass sod--unti

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

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

Defining areas along county lines, or perhaps by climatic regions or zones,
woul d provide a nmore equitable nethod for triggering NAP paynents than woul d
defining areas by state lines. Zones vary by climatic characteristics, which
help in turfgrass selection and managenent--all of which are essential to the
quality of sod production.
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In the mnor sod states, area yields may need to be defined along state lines
or at least a greater |evel of aggregation than county lines. |In sone mnor
produci ng counties there are few growers, and one larger grower's yield may

effectively deternmine the county average.
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