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NOTICE
THIS DOCUMENT HAS BEEN REPRCDUCED FROM
THE BEST COPY FURNISHED US BY THE SPONSQR ING
AGENCY. ALTHOUGH IT IS RECOGNIZED THAT CER-
TAIN PORTIONS ARE ILLEGIRLE, IT IS BEING RE-
LEASED IN THE INTEREST O® MAKING AVAILABLE
AS MUCH INFORMATION AS POSSIBLE,



PREFACE

A project was initiated, with the assistance of US/AID funds, to
gather and compile feed composition data from Latin American countries.
A manual of instructions explaining the system utilized by.the project
is distributed to coilaborators. vIt includes material on data collection
and récording, animal research procedures, an international fced nomen-
clature system, an energy cystem suitable for expressing feed values and
livestock requirements, and laboratory mathods for chemical and biological
analysis of feedstuffs. A source form book, suirable for use as a perma-
nent laboratory record of each feed‘and ;ojfdata transmital to the project
canter is distributed, also. These matesxzi:i3 are availablé in English,
Spanish and Portuguese. Feeds will be identified by international nazes
and numbers, the information coded for machine summarization and all data
récorded on computer tapes. Tne data will be summarized by computers and
used in ﬁreparation of tables of feed composition which will be made avail-

able to collaborating institutions.



A, INTRODUCTTON.

Developmeats in the field of animal nutrition inm recent years
indicate that some systems of feed analysis and methods of computing
livestock Gaiets should be modified. Expanded knowledge of feed com-
position and nutrient requiremeats of animals have ezphasized the im-
portance of adopting more precise methods of balancing animal diets.

Two factors contributing to mere precise balancing of animal diets are
the usa of the calorie system for expressing energy requiremeats and a
systenatic nomenclature of feads. The calorie system utilizes digest-
ible, metabolizable and net energy measurements for stating nutrient
requirements and for characteriziag fceds. The nomenclature systen
usad for feeds describes precisely tha origin and nature of the prod-
uct so that the analytical data becomes more meaningful. Tnese systems
are adapted to natural feedstuffs aud by-products from the processing of
huzan and animal feeds.

Knowledge of fead composition is esseatial for proper feeding of
livestock. Little is known concerning the composition qf many feeds
throughout the world. WNorth Amexican and European feed composition data
have been applied in balancing livescock rations therefore,more local
data are néeded. Altaouzh data are availabl: in many paxrts of the world,
much of it is not widely published or distributed. Composition tables,
derived from representative world foads are not generally available.

Thae fead composition project was initiated to gather data from which lo-
cal tables will be developed. Tﬁesa data, supplemented with National .
Research Council data, will provide more meaningful information for bal-
ancing livestock diets, Collaborating laboratories will receive compo-

sition tables and computer summaries of the analyzed data.



B. TdE PROJECT.

The project was undertaken to overcome the lack of summarized
analytical and biological data from Latin America and may be ex-
tended to include other world areas. It will serve to standardize
the feed analysis procadures, naming of fceds and reporting of data.

The objectives of the project ara: 1) to cellect accumulated
data on the composition of feeds,.2) to devise a recoxrd system waich
can ba used in nutrition laboratories to describe and record chemical
and biological data on feeds, and 3) to publish feed composition tables.
The system described by Harris et al. (1968) has been followed for data
retrieval, assigning international names and summarization procedures.

a) International Fead Nowmenclature.

More than 7000 feedstuffs have been given internmational nazes.

When "cowmon names" were examined, wmore than 2C percent of thea were
duplicate names for the same product found in different areas of the
world. This unnecessary duplication complicated feedstuff ideati=
fication. The nomenclature system now in widespread use in North
Azerica, was desizned to minimize feed identification problems by
assigning descriptive names te feadstuifs aad to offer a system with
the potential for imtaermational staadardization. The international
aaze should (1) describe the fead, genotypically and morphologically,

(2) define the quality or grade, if applicable and (3) indicate proper
place in the classification of feeds which will give information to
clarify the relative nutritive value.

There are 2ight name compoaents, each contributing specific
information in describing the feedstuif (davris et al. 1968) . These

aight components are: (1) Scientific name. Both genus and spacies

zre given with reference to the pareat substance from wnich the material

orizinates. The fead nawme beglas with the scientific term and can
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or official definitions and in analyt-

Hy

be listed alphabetically
ical data tabulation. (2) Origin, species and variety. Tanis
component lists the common fead names that correspond to a givea
scieatific name. When the variety or kiad have a marked nutri-
tional influence, i.e., high lysine corn, or hard versus soft

wheat, this information is included in the nama. When differences
due to variety ara not significant, the variety term is omitted.

(3) Part eaten. This compomeat refers to the actual part of the
parent material that is consumed, i.e., with a cereal grain, an
animal can eat the graim, the straw, or the chaff separately. In
today's modern technology, fractionation of plant and animal by-
products provides innumerable products useful as animal feeds.

(4) Processes and treatments. Whea feedstuffs have been pcocessed -
(by heating, grinding, sifting, extracting, digesting, pelleting,
etc.) their nutritive value and means of identification may have:
changed substantially. The fourth name componant reflects changes
processed feeds may have undergone bafore being fed to animals.

(3) Stage of maturity. Becausa of the presence of lignin and cel-
lulosic materials, the nutritive values of roughages are affected

by the maturity stage. Stages of maturity are defined in terus of
vege:éﬁéﬁphases or by the actual number of days of growth. (6)
Cutting or crop. This refers to the aumber of times the plant éé’
harvested par year. (7) Official grade or number. Nutritive qual-
ity of a feedstuff is ofteﬁ reflected by assigningz a grade or aum~
ber. Whaen thase are applicable, they bacome a name componant. (8)
Classification. All feedstuffs have bean grouped iato eight classes:
dry forage or roughage, succulent forage or roughage, silages, ener-—

gy feeds, protein supplements, mincral supplements, vitamia supplements
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and additives. ‘The classes are based upon nutritional composi-

tion of the foeds.,
*As an exanmple of feed nazes we might have: Medicago sativa,
alialfa, ranger, leaves, dehy grad pelleted, early bloom, cut 1,

gr 1, (1). All eight components are represented. In other feeds,

i.e., Zea mays, corm, grain, grad, (4) all components do not apply.

b) International Record Systazl.

The iaternational record system provides a unified system of
handling laboratory data which allows for direct transfer to an
electronic computer system and the maintenance of a master file.
The system assigns an avbitrary numbar to each project and to each
experiment within a project. It is recomseadaed that the project ox
experiment numbexr be a two part nuzber with the first pavt of the
number indicating the year and the sacond part indicating the proj-
ect. A master listing of the project number, title and project
director should be maintained in a bound book. Laboratory samples
should be labeled and identified as they are collected. The iden~
tifying project, experiment and laboratory sample numbers should

be carried with the data for identification in the master record

file aad in the computer data benk.
c) Feed Composition Data Collection.

The project is gathering analytical data for feeds growm ia

Latin America. To accomplish this task, an instructional brochure
has been written that outlines research procedures for the organi-

zation of a project or experiment, collecting and labaling samples

lime



for analysis and presents a data source LOIM for recording ana=
lytical feed data, A glossary of toerms and equivalent terms
used in international feaad nomeaclature is included. The caloxie
system for balancing livestock diets is outlined. Section II of
the brochure givaes several chemical and biological methods usad in
deternining feed analyses. Thosa methods have beea found satis-
factory in time and accuracy for the analyses of biolsgical material.
An .international data source form has beea devised for collec-
tion of feed composition data and is available to laboratoxies waich
wish to collaborate in the project. The form is xather detailed as
it includes space to wecoxd: 1) inZormation about the sample;
2) information concerning digestibility trials if conducted on the -
sample and 3) data from the chemical and biological analysas of the
feed, These forms are prepared to allow a control file of analyses
and to provide a duplicate copy of che analyses for the project
center at the University of Florida. Upon arrival at the project
center the informatiom will b put into an IBM data bank aad at

periodic intervals electronic computer summaries will be coapleted.

d) Fead Composition Data Summarizaiion.
For ease of electronic computer identification, feeds are assigar
ed an interanational reference rumber and cataloged in_an internationa:
name file. The assigaed numbers, identifiable by computers,.provide
positive and continued identification fox feads.

The feed sample data are punched into four computer card forms.
Card forms ome and two refer to the origin and description of the

sampla. Card form 3 veiers to the dizestibility trial data, i



e

applicable. Card form 4 refers to the chemical and biological
data, the digestion coefficients, eacrgy values and the dry matter

basis information about the #

[

ed sample. .

-

The raw data are modified to the
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referred system, 1.e., metric
units, standard terminolegy and to a 1007 dry matter basis. Values
Zor each nutrient for a given feaé are totalled, means calculated
and coefficients of variation determined. Nitrogen free extract

is calculated from the average proximate composition. Digestible
protein and energy may be calculated from given digestion coaffi-
cients or estimated by equations prograamed into the computer system.
Equations for the estimation of matabolizable and net energy, for
IDN and for vitamia A squivalents are available in the sumnarization
system if the values ara not reported. The suzmarized data are
dovetailed with the name fila to print feed composition tables in~
cluding the intaraational Zeed name, and all available chemical and
biological feen data for that feed. All data are reported on an as

fed and a 1007 dry matter basis.

e) Tables of Fead Composition.

For accurate identification, the Zeads scientific name, interna-
tional namz afid reference numbar and other common names are used in
the composition tables. A coding system 1s being developed to show
the ecological rezion from which the fead sample originated. With
sufficient information the following componeat for each feed sampla
can be listed in the tables: dry matter, ash, crude fiber, ether
extract, nitrogen-free extract, crude protein, digestible protein,
cellulose, iigain, gross eaergy, digestible energy, metabolizable.

energy, nct energy, total digestible nutrients, minersls, vitanias



and amino acids. Digestible protein, metabolizable enetrgy, ret
energy and total digestible nutrieats values are given for th
appropriate animal species with net energy values particioned for
maintenance and production {gain, pregnancy, milk, eggs and work)'
" waen applicable.

When at least four sawple analyses for a givanAfeed have been
included, the coaefficient of wvariability is given in the composi-
tion tables. After becoming familiar with the nomeaclature and the
tabulation system, the information wanted can usually be found di-
rectly, keeping in mind that the feeds are listed alphabetically by

sciantific name, species and variety.

C. CLASSIFICATION OF =COLCGLCAL ORLGISS OF FEEDSTUFFS.

The souzce form usad to reco:sr tue feadstuff composition data
is also designed to locate the origin of the feedstuff. I the de-
seription of the origin is recordad by oaly the country of origin,
the data may be of limited use duec to the environmental variations
that are found in tropical couatries. If cartain ol the major
anvironmental Factors could be recordad then a method of describing'
the origin in more meaningful terms wmay indicate differences in the
cozposition of the feadstuff due to ecological influences. Another
advantage is that this would offer a more accurate means of comparing
the nutrient propertics of feedstufis from different areas of the
world.

Therefore, in addition to locating the origin of the feed by
couatry, state aand couaty, the sourca form incorporates four uther
factors of latitude, altitude, mean zanual precipitation and bio-
temperatura, These four factors are the same as used by Holdridge,

(1957) for classification of ecological life zomes.



Latitude, raiafall and biotcmﬁerature are each assignad a single
rumeric character in a factorial wanner according to their values in the
appropriate range of the coatinuua. Since the ranges of the continuua
for altitude are not constant in the Holdridge System, altitudinal values
ure maintained in meters. This eaablos tine life zone to be identified by
a two-part seven digit nuzber. The first part is composed of the three
digits corresponding to the coded numeric characters for latitude, bio-
temperature and raianfall. The secoad part is the four digit valuz for
altitude in meters. Since each feedstuff is precisely ideatified by the
assigned refereace number, a stap-wise limear regression equation will
allow comparison of the same feedstuff grown under similar eavironmental
conditions but in differeat geographical areas and an evaluation of the
same feadstuff grown in different ecolozical life zones. This same
techaique will ba used to determine the eifects of latitude, altitude,

rainfall and biotemperature for a specific feedstu’f.

D. STMMARY.

The Feed Composition Project is desigaed to standar&ize feed evalu-
ation systems, to provide an increased amount and more precise data, pro-
vide systematic compatability fox computer summarization and linear pro-
gramming in the utilization of feadstuifs by livestock. A descriptive
nomenclature system, an international reference number and nace £ile are
used for maintaining feed identification. A brochure of instructioas
and a data source form for recoxding aomalytical feed data ara usad in
collecting fead composition information. The collected data are coced,
cataloged and summarized for use in developing feed composition tables.

Tha summarized data, showing the applicable feed components, are used to



construct tables for use in calculating diets and mixtures of feads for
livestock consuzption. The net affect of the project is to improve the

efficiency of livestock production throsgh better nutrition.

E. REFERENCES.

Harris, Lorin E., J. Malcolz Asplund and Earle W. Crampton, 1968.
A Internacional feed nomenclature and methods for summarizing and using
fead data to calculate diets. Bul. 479, Agr. Exp. Sta. Utah State
Uaiversity.

Holdridge, L. R. 1967. Life Zone Ecology. Revised edition.

Tropical Science Center, San Jose, Costa Rica.



