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F‘Grage qaah%y evaiuatmn is'a vna,} com-
ting systems

Chbtaining a representative sample of an
identifiable lot of hay is critical for
valid forage guality analysis,

Laboratory estimates of oven-dry mois-
ture, crude protein and acid detergent
fiber are the most useful measures of
overall forage quality.

Visual appraisals of hay also should sup-
plement laboratory analysis.

Forage guality evaluation is a vital compo-
nent of forage management and feeding systems.
Quality measures based on sensory evaluation
(appearance, odor, etc.) are inadequate because
they are subjective. Laboratory methods of de-
termining guality can provide a basis for objec-
tive evaluations that can be used in orderly mar-
keting and efficient utilization of forages.

Unfortunately, the existing hay grading
standards recognized by the Federal Grain Inspec-
tion Service are based on sensory characteristics.
These standards are largely ignored by producers
and buyers of hay and have proven inadeguate in
ration formulation. Sampling procedurés and
sample handling are other factors to be consi-
dered in hay testing. However, adequate guide-
linesfor sampling have notbeen widely publicized.

The U.8. Alfalfa Hay Quality Commitiee was
established in 1982 fo address issues involving
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alfalfa hay quality testing. This commitiee, which
is composed of industry, university and USDA
representatives from throughout the United States,
recently presented recommendstions in 1980 for
establishing uniform aifalfs hay sampling and

‘testing procedures. The committee has also estab-

lished anational laboramry certification program
to promote uniformity in the analytical methods
used by laboratories.

- Standardized terminology for vzsual a.ppraz-
sal of hays was also proposed. These recommen-
dations apply speclfzca,}}y toall formsof unground
alfalia hay, butthey can alsobe used for ranking
grass hays if the analytical values from these
hays are not: directly campared to those from
alfalfa. These recommendations offer inigus
opportunities for more efficient marketing and
utilization of alfalis hay, both in Colorado and
throughout the United States. This report pro-
vides an overview of the recommendations.

Table 1: Hepresentative analytical values and
estimated digestible dry matier (DDM) and dig-
estible energy (DE) values for alfalfa hays harv-
ested at various maturity stages. B

) Acid
Stage of Crude detergent

maturity protein  fiber DOM DB

% of Dry Matter . Moal/kg
Pre-bloom >19 <317 >65. > 2.76
Early bloom 17-19 31-356 682-65 281-2.78
Mid-bloom i2-18 36-40 58-61 2.486-2.60
Full bloom <12 > 40 = <58 < 2.48

Hay Sampling Methods and Equipment

Liaboratory analyiical values are useful only
if the sample analyzed is representative of an
identifiable guantity of hay that is relatively uni-
form in guality. Therefore, the first step in sam-
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'pling is to identify and define this hay. Hay is
- generally grouped into units called lots. Although
- there can never be a single definition that would
‘cover all the possible exceptions, the comimities
did provids specific guidelines for grouping hay
into separate lots  An individual lof can be desig-
nated asgall the hay harvested from a given loca-
tion or field at one cutting provided that stageof
maturity isuniform andtheduration of cutting or
- packagingibaling) does not excesd 48 oursy o

o Using this definition; the size of a ot could
rangefromonetoseveralhundredtonsiidesliy. a
~eingle lotshould notconsistof morethan 100tons
of ‘hay. In some cases; buyers may specifyian
‘optitnum size foreach lot. Whateverthe size, pro-
ducers are reisponsibie for separating and identi-
1 ymg lats %G mﬁure umfarmﬁy Th}.s reqmres

Bales a,izd campre ;
'sampled usmg E:) carmg d
diameter of at fieast W m[

In aééitmﬁ, cgmmerma}. c@re smplers ‘ca,n be
obtained from the f&llewmg seu roest ,
Nasco West.. Techm Sez’v, Inc
1524 Princeton Ave P.O. Box 848 .

Modesto, CA 95352 Madras, OR 97’?‘41
269;’ 529-6957 503/475-2200

Cakfield Appa,ratus Forageurs Corp.
Ine. ‘ ' 8500 210th B8t. West
P.O.Box 65 ' Lakeville, MN 55044
Oalkfisld, WI 53085 812/460-2586 .
414/583-4114 »

Informaimn on methoés of ceuectmg sz;b«
sampies aﬂﬁ the number reqmrea for a, true

menéatwng for lmme{hate use thie further re-

searchon this subject is being conducted. At least

20 whole cubes should be randomly seiﬁcteé from
an entire lot. For compressed bales, cores (sub-
samples) should be taken from each of 20 to 25
randomly selected bales.

Individual cores should be %aken from the cen-
ter of cgmgressed ends of rectanguiar and square
bales by inserting the coring device horizontally.

For round bales, the cores should be obtained from

around the circumference of the bale withiths cor-
ing device directed toward the center ofithe bale.
Loaf-typepackagescanbe sampled from any side
with cores taken at a slight angle (ez‘t?her up Gr
- down) rather than horizontally.
After the sample has been sealed in an air-
tzﬁ‘ht bag, it should be labelled to zdentlfy the lot
1ted by the samyie and the grower' s hame,
and phone number. Some Eab@ratomes
pmvxde bags with labels.on which the approprit
~infermation can be supplied. Sealed and }abeiieé
sampies should be promptiy submitted toa labor-
atory &Z{Gng with a written statemen‘% Of ihe ana-

. lyses being regquested. -

Hay sampling is as },mpgmant in the hay eva-

Cluation process as the laboratory analyses used.

; mques wsed in sampling and identify-

“ing lots dre poor, the potentiszl benefits from’ me

: ‘anai"tma results will not be realized.

Lahez‘a&ary Anaiysm and ‘
Data Eﬂterpreaa‘tmn o

Fm‘age qua.hty and nutmtwe va}ue are terms

ciude eempanents such as Vit&mms, mmemis,
protein and energy. Laboratory estimates of crude

Cprotein and digestible energy are the most useful

meagures of overall forage quality, because these
nutrients are required inthe grea,test q&ansatiea
by Izvestcack :

: The presenee of undeszr&bl@ campcnents such
, ka,s uoxzns is an additional factor affecting quah%y
Laboratory analysis can also be used to detect
theseproblem compeneﬁis When their preseﬁce is
,saspected
, Measurements c}f protem content in f@rages
are obtained by determining total nitrogen and
converting: the valugs obiained to an expression
of crude protein c@ntem Energy availability,
which can be. expressed as {hgestzbie energy or
total dzgestible nutrients (TDN), is indirectly eval-
ua,izeci under 1a.b0rat0ry conditions by determin-
ing fiber centem; Laberat@ry determination of
crude ?mtem is relatively styalghtfcrward and
the results from different labs are usually con-
sistent. Ugfertunateiy, }abora’sory methods for
estimating fiber content vary greatly a,mozzg
1ab0rammes
B | _aﬁdztmn the conversion sysise*ns used to
predzéfi energy. ava&labzhty from fiber content are
‘not uniform. The purpose of the camﬁutﬁee 8
fz’ecammendatmns on mbara‘{@ry testing was to

' promote Ugmf{)rmigy in hay testing procedures

and to provide information for producers, buyers,
feeders and laboratories rather than o impose a
set of &rhisrgzry standards on the hay industry.
The committee cgnciuded that the best infor-
_mation on hay guality for marke%mg purposes
can be obtained by reguesting laboratory ana-
lyses for oven-dry moisture, crude protein, and
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acid detergent fiber content. The procedures

recommended for moisture and protein analysis
are already used by most laboratories.

With respect to fiber analysis, however, the
committee’s recommendations differ from what is
currently practiced in-many labs. Acid detergent
fiber analysis was judged superior to commonly
used crude fiber methods as the best measure of
fiber content. Although the Committee only issued
iendations on analyses to be used primar-
ily for hay marketing purposes, other analytical
data, such as mmerai or nitrate content, may be
useful

Beca,use tiber contem; and forage guality are
negatively related, a conversion equation was
also provided to calculate digestible dry matier,
which is positively correlated with quality, from
acid detergent fiber. An additional conversion
equation was furnished for calculating digestible
energy values. The equations are as follows:

% DDM = 88.9 - 0.779 (% ADF)
DE = -0.027 + 0.0428 (% DDM)

where:

DDM = estimated digestible dry matter,

ADF = acid detergent fiber, and

DE =estimated digestible energy expressed

- as Mcal/kg.

R,eprasentamve a;nalytxcail values and estimated
DDM and DE values for typical alfalfa hays har-
vested at various stages of maturity are presented
in Table 1.

Marketing strategies based on hay guality
canbedevised using individualanalytical values
or combinations of these values. The estimates of
moisture and crude prot;ein content and DE can
also'be used directly in ration formulation. Al-
though widely applicable, the recommended eval-
agtion system does have some limitations. Ana-
lytical and predicted values for crude protein and
digestible energy are not reliable if the hay has
undergone heat damage:

If black or brown discoloration is obvious
upon sampling, this should be noted on the des-
eription sheet (seenext section on visual apprai-
zal). Extreme discoloration may indicate that lab
analysis is unnecessary as a ma,rketmg tool be-
cause the hay would be classed as “sample grade”
regardless of the analytical results.

In sorne ingtances, an analysis of the extentof
heatdamage can be conducted by determining the
quantity of nitrogen present in the acid detergent
fiber. Not all laboratories offer heat damage anal-
ysis asaroutine service, so one should check with
the lab bef@re submitting samples suspected of
heaﬁ; damage

Anothea limitation is that the estimated dig-
estible energy values should not be used to deter-
mingé comparative market values of alfalfa and
grass hays. The estimates are validfor both types
of hays, but they do not account for differences in
intake; therefore, market values of alfalfa and
grass hays should be established separately.

{

Bven when common procedures are used,
analytical results can vary among different
laboratories. This varistion would eventually
render a program of uniform testing recommen-
dations useless. To encourage uniformity in hay
testing and aid laboratories in becoming familiar
with the recommended procedurss, the committes
established a lab certification program.

Certification consists of sending standard hay
samples to-laboratories several times sgch year,
comparing the results from all labs, and publish-
ing thenames of those that produsce values consi-
dersed within a normal range of accuracy. Lists of
certified laboratories will be distributed as they
become available from the Laboratory Certifica-
tion Bubcommittee.

Visual Appraisals of Hay

Laboratory testing is the most accurate and
objective tool for evaluating hay guality, but vis-
ual appraisal also serves a useful purpose. In
some instances, buyérs may be more familiar
with sensory measures of guality such as color
and odor than with analytical values. More im-
portant, heat damage and the presence of foreign
material or injuriousforeign material cannot be
detected directly by laboratory analysis. How-
ever, the informal terminology normally used to
visually appraise hay is not standardized.

The committee carefully evaluated the role of
visual appraisals and proposed a standardized
system of evaluation that should be conducted by
the seller or someone designated by the seller or
buyer for each lot of hay.

The primary consideration in completing the
visual appraisal sheet is the buyer’s satisfaction.
Maintaining good records during all phases of
haymaking will help in providing accurate in-
formation. Most of the categories under “hay des-
cription” can be completed by observing core
samples obtained from chemical analysis. For-
eign material estimates can be obtained from
cores and field observations prior to cutting and
after windrowing.

Some hay inspectors use a device similar in
shapetoacrochet hook to obtain interior samples
from a bale for visual inspection. Descriptions for
hay cubes will usually be based on windrow
observations. A brief guide for completing the
appraisal form and suggested appraisal form are
provided below.’

Lab information: Enter name of labthat conducted
the ansalysis and the number assigned by the lab.
Name and address: Give for individual perform-
ing the appraisal. -

Date: Date the appraisal was made.

Lot Identification

Farm: Farm name {or owner’'s name) and town.
Harvest Date: Date the hay was stacked.

Lot code: Code used by seller to identify lot.
Field Location: Field number or other means
ofdescribing the field. (Could besame as lotcode.)



ers present on less than 50% of plants;
~flowers present on more | gha,n aé} 7o of

planis.
Cutting number: Cutting number f{}r curr@nﬁ yea,r s
production, , : -

Lot Description

Quantﬁy: Estimated tenmage of tbe enﬁn‘e lot.

shed enc}esed barm ete.

Baletype and size: Type {round, sguare, rectangu-
lar, or cubes), number of wires or strings, and
dimensions.

Hay Beserxpﬁ:wn

Chemzcal treatment: If used, mdmaﬁie ‘é:'ype {131*6»
servative or drvmg agen t) bmnci name and amount
applied.

Color: Estimate color ra.ngmg from dark green
to bleached If brown or black, a,dd “heat dam-
aged” to color deseription.

Odor: Score as fresh, éu};i light musty, moderate
musty, maldy ‘

Forsign matemal Estimate total amount of al}
foreign material, then name the type of noninjur-
ious fore&gn matenal such as stvaw graSses,

Alfalfa Hay stnai Apprazsa} Farm

Lab Information:

Lab Name , B —— o Sample Number

Name

losmwno piaﬁ‘ﬁs bé@@mmg, ;e&”}yﬁ :

Weedss 8’2(:

ale (Excenem high T
tmn ?00}:‘ }.GW}
Visible mold: If mold present, mdmate ﬁegraa .
Of discoloration from “hgm cure discoloration”to
“obvious whitemold.” If meiﬁ presem rpappraxse :
color for heat damage ' T
Stem texture: Give size and hardne% of stems.
Size should range from coarse to fine. Forhard-
ness, use palm of hand to break over cutf ends of
stems at bale edges. Hard, tough stems will be
painfulto the palm of hand, -
Potential weather fiamage Estimate amount
of precipitation during curing and storage and
approximate time during curing when rainfall -
occurred.,
Other comments: Inciude any additional cemments
that would help a buyer to visualize the status of
the hay.

Date

Lot Eééﬁtificaﬁ@i@ '
Farm

Address

Maturity

Cutting Number

Harvest Date . : Lot Code

Field Location .
Lot Description
Gluantity

Bale Type and Size

Storage

Hay Descmptmn
Chemical Treatment

Color _

Cdor

Forelgn Maﬁerzal
In;urmug Foreign Ma‘tena};

Leaf Attachment

Visible Moid

Leaf Rei;emmn _

Stem Texture

Potential Weather Damage

Other Descriptive Co ents

Hay Enspectedhy :

(Signatu‘re)
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