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ABSTRACT

Grass hay exports are an important sector of the agriculture of the irrigated Sonoran Desert.
These grass hays are exported to the Orient from West Coast ports. Bermudagrass, kleingrass,
and sudangrass are the grass hay crops that are exported. The grading standards for these grass
hay exports are quite varigble and very subjective. Some of the primary determinants of export
hay grades are color, weediness, sem sSze, texture, plant maturity, and rerake. These visud at-
tributes of hay grades are dl subjective. Other than NOs determinations, which are required for
sudangrass hay transactions, the present grass hay grading standards do not require any chemicd
assessment of hay qudity. To further cdoud the issue the find country of dedination may have
its own st of standards. Different hay trading companies from the same country may have dif-
ferent hay grading standards. Different geographica aress of the same country may dso have
differing hay preferences. The lack of a defined, uniform grass hay standard in Cdifornia, makes
the production of consstent export quality hay by Cdifornia growers quite difficult.
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INTRODUCTION

Throughout the US, the sandards for the marketing of dfdfa hay are clearly defined. The differ-
ent dates have different dfafa marketing sandards. Mot states use the Relative Feed Value
concept asthe principa determinant of afalfahay grades. The Relative Feed Value (RFV) of
hay is caculated from two chemica determinations, the Neutral Detergent Fiber (NDF) and
Acid Detergent Fiber (ADF) vaues of ahay sample. In addition to RFV, some states aso require
the ADF vaue for the determination of afafa hay grades. Many western states require RFV,
ADF, and the crude protein (CP) vaue of ahay sample to determine the dfafahay grade
(USDA, 2001). Besides these chemical attributes of the hay sample, visud gppraisas of mold,
color, softness, and weediness are dso determinants of dfalfahay grades. In Cdifornia, the only
chemica andyds of an dfafahay sample that isrequired isthe ADF vaue. From the ADF

vaue, the Total Digestible Nutrients (TDN) vaue is calculated. Besides the aforementioned vis-
ud attributes, in Cdifornia, ADF and TDN determine dfdfa hay grades (UCCE Alfdfawork
group, 2001). The hay grade standards for grass hays are not so well defined. Throughout most
of the US, the only chemicd andyss of a grass hay sample that isrequired is CP. Additionadly,
the same aforementioned visud attributes of the hay sample are aso required for the determina-
tion of grade. In many states, the following table describes grass hay standards (USDA, 2001).
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Hay grade CP%

Premium >13
Good 9-13
Far 59
Low <5

In the year 2000, in Imperia County, 42,059 acres of bermudagrass (Cynadon dactylon L.) and
55,045 acres of sudangrass (Sorghum vulgar e sudanense) were grown (Imperia County Agric.
Commissioner, 2001). Additionally, about 20,000 acres of anew grass, kleingrass (Panicum
coloratumL.), are grown in the Imperia and Palo Verde Vdleys and in Arizona dong the Colo-
rado River. Most of the hay from these three grassesis exported to the Orient. Thereisno single
st of grass hay grades that gpply to the marketing of these hay products. Each grass hay has its
own standards, and depending on the country of final destination an additiona set of grades ap-
ply. Further complicating the hay grading issue, is that different commodity brokers from the

same country may use differing company grades.

Thefollowing descriptions of grass hay grades for export, were obtained from the interviews of
severd Imperid Valley hay brokers. The hay brokers that were interviewed export more than %2
of the hay exported from the Imperid Valey. The following description of grass hay standards
for exported hays from the irrigated Sonoran Desert is a gener ali zation/amalgamation from the
description of hay standards from severd Imperial Valey commercid hay brokers. Since hay
grading standards are largely determined by proprietary arrangements between the exporter and
the importer, the following generalized grass hay standards may not apply to any one grass hay
transaction.

BERMUDAGRASS

Origindly, Inthe Imperid Valey, common bermudagrass was grown as a seed crop, hay and
straw being secondary products. Over the last severa years, bermudagrass hay has become in
creasingly important for Imperid Valey growers as an export crop. Common bermudagrass has
severd marketing options. Firdly, if the price of seed warrants bermudagrass seed production,
seed production may be the desired production option at the first cutting. Straw is a byproduct
from seed production. Bermudagrass straw may be sold on the domestic market for dry dairy
cows or for beef feedlots. Bermudagrass straw is also exported for dry cows and for beef feed-
lots. Depending on the annual price of seed, %2 of the loca acreage may be alocated to bermuda-
grass seed production. About 10 to 15% of the bermudagrass acreage is allocated to the produc-
tion of domestic horse hay.

In theirrigated Sonoran Desert, the primary objective in making bermudagrass hay is the export
market. Bermudagrass hay has three genera grades; A, B, and C. Within each grade thereisa
further differentiation into a+, O, or — grade; eg. A+, A, or A-. The principa factors that deter-
mine bermudagrass hay grades are fiber length, texture, color, rerake, and weediness. Bermuda-
grass hay that does not meet the C grade, is diverted to the domestic market. Bermudagrass hay
grades do not require any chemicd anayss.



Grade length texture color rerake weeds

A 8" Soft Green, No No broadl edf,
Consgent No watergrass
B 8’ Soft, few Lighter green, Some Weed free
Hadgems  Consgent Permissible
C (010" or Many hard Light green Some Some
<8 dems watergrass
domestic
(not horse hay)
D 118" Hadgems  Bleached, Yes Vigble
or brown watergrass

Theterm rerake may be new to some symposium participants. Not al cured hay in the windrow
is picked up by the baler. Some hay remainsin thefield, a ground level, gets wet during flood
irrigation, and eventualy turns brown. At subsequent balings, this off-color hay may be picked
up by the baer and mixed into the fresh, green hay. Thisrerake discoloration severdly dimin-
ishes hay vaue.

Bermudagrass hay is becoming increasingly important in the domestic horse market. Firdly, all
bermudagrass hay baes going to the domestic horse market must weigh from about 75 to 100 Ib,
light bales. Common bermudagrass is not desirable in the horse market, giant bermudagrass be-
cause of the longer fiber length is more desirable. Bermudagrass hay for the horse market must
be green in color and contain no weeds.

KLEINGRASS

Kleingrassis ardatively new crop in the irrigated Sonoran Desart, first being planted only about
6 years ago. Kleingrass hay isanew crop in the Orient with many reported palatability problems.
In comparison, in the Southwest US, beef range cattle relish kleingrass pasture. About 20% of
kleingrass hay, hay that does not meet export standards, goes to the domestic market. This klein-
grass hay going to the domestic market, primarily to dry dairy cows and to beef feedlots, may
contain weeds, be rained-on, be off-color, and contain rerake.

Grade Weediness  Texture Maturity Color Rerake
1+ NONE soft,dry no seeds dark green No
1% cut tolt grn
1- NONE soft no seeds greento No stems
Itgrn
2+ NONE mosily soft no seeds light green Minimd
2- <10% modtly hard  no seeds light green, to bleach  Some

The primary determinants of kleingrass hay grades are texture, color, plant maturity, and most
important of al weediness. Weed contamination will exclude baled kleingrass from the export
market. Kleingrass export hay has two basic grades, #1 and #2. Each grade has two differentia-



tions, a“+” anda“-“, eg. 1+ and 1-. The color differentiations for kleingrass export hay within
each grade may be classified as dark green, green, light green, bleach-, and bleach+. Bleach+ hay
disqudifies the hay for export and is diverted to domestic feedlots.

Depending on the country of find destination, kleingrass hay grades differ substantidly. Re-
search reports from Texas have related that under certain growing conditions, kleingrass may
contain potentialy toxic amounts of saponins. In Texas, kleingrass has caused toxicity problems
for sheep and for horses, but not for cattle fed the same kleingrass. These sgponin problems have
not been reported under the drier irrigated conditions of the Imperia Valey. No chemica analy-
ses are required to grade kleingrass export hay.

SUDANGRASS

Sudangrass has been cultivated in the irrigated Sonoran Desert for more than four decades. Even
more so than for bermudagrass or kleingrass, the country of export destination determines su-
dangrass hay grades. It is quite natural to expect that each sovereign nation have its own set of
commodity import sandards. Hopefully these national commodity import standards would be
published by some governmenta agency and would be science based. To further cloud the issue,
different regions within the same country may have differing market requirements. For example,
certain areas of Japan prefer a“pink” hue in sudangrass hay. To produce thiskind of sudangrass
hay, the crop should be N deficient and thoroughly bleached; antithetica to high hay yieds and
certanly for the grower, economicdly dubious.

In theirrigated Sonoran Desart, sudangrass is grown primarily for export. Hay not quaifying for
export is diverted to domestic markets. About 20% of sudangrass hay goes to the domestic mar-
ket; primarily dry dairy cows, beef feedlots, zoos, and to Mexico. This domestic sudangrass hay
isfrom later cuttings, may be greenor dark green, weeds may be present, stems may be hard,
thick semmed, and may contain high NOs levds.

The primary determinant of export sudangrass hay grade is sem size. Stem Size may be class-
fied as very thin — a cdl phone antenna, thin — a soda straw, medium — cigarette thickness, and
thick — greater than pencil thickness. After slem size, the next most important grade factor is
color. Color may be classfied as light, medium light and standard (green) within each grade, the
lighter colored hay being preferred. All hay brokers can distinguish between the hay color which
results from N deficiency and from sun bleach. Sun bleached hay is not desrable.

Export sudangrass hay grades —

Premium — very thin stems, firgt cutting, soft texture, and NOs; <1000 ppm
A+ -- thin stems, later cuttings, same as above

A -- medium stems, same as above

A- -- medium stems, some thick stems, same as above
B -- thick stems, harder sems

TMR grade -- green color, rerake, weeds, thick stems

Other than NOgz, no chemica anayses are required for export sudangrass hay grades. Export su-
dangrass hay grades are very subjective, by definition.



SPECIAL CONSIDERATIONS

Bermudagrass, kleingrass, and sudangrass are tropica C4 grasses which are well adapted to hot
Sonoran Desert summers, for these grasses, the hotter the better. Some bermudagrass and klein-
grass varieties, wel fertilized may yield 10 to 12 tons of hay per acre per year. Kleingrass hay is
anew and developing market, with many neophobia (fear of new things) problemsin the Orient.
The recent discovery of asingle cow with BSE (mad cow disease) in Japan has been devastating
to the Japanese beef industry. Japanese per capita beef consumption has plummeted. The demand
for export quality grass hay from California has consequently declined.

CONCLUSIONS

Cdifornia grass hay exports have no single market grade standard as does dfdfa hay. Other than
N O3, no chemicd andyses are required for export hay grades, whilein the US, chemica andy-
ses are the bases for hay grades. Green, soft hay has away's been prized by US livestockmen. For
export hay, while green color is desirable for bermudagrass and kleingrass hays, green colored
hay is undesirable for sudangrass hay, an gpparent contradiction. Presumably there might be an
association between hay color and NOs levelsin sudangrass hay, but only well defined research
results would quantify this possible linkage. Visud gppraisds of sem sze are subjective. The
presence of thick, coarse stems which would add fibrousness to the hay lot, could easily be de-
tected by the ADF andyss. Cdiforniahay producers are a the mercy of ill-defined and subjec-
tive grass hay export grades with no regards to objective chemical andyses. Clearly the defini-
tion of objective, grass hay export sandards by US scientists in association with Japanese and
Korean colleagues, hay standards based on chemica andyses but ill including some visud ap-
praisas, would be beneficia for both the Cdifornia hay grower and for the hay importer in the
Orient.
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