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International feed nomenclature
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Summary

Because of the contusion associated with the naming
of feedstuffs throughout the United States and
Canada, the United States Nutional Academy ot
Science Commiittee on Animal Nutrition recognised
the need for a systematie feed nomenclature. Thie
would describe feed accurately, be adapiable tor
coding of feed names and daty on electronic com-
puters, be adaptable for retrieving data for specific
tabulations, and be useful internationally .

To meet these objectives, a new system was devised
which makes it possible to know the contents and
other characteristics of a teed from its name. This
system is known as the ‘International Feed Nomen-
clature.’

A complete ‘International Feed Name' consists of
nine component terms, and to the extent that infor-
mation is available, it gives a quantitative description
of the feed.

Feeds have also been categorised into eight different
clisses. This is done according to the origin of the
feed product.

Ar ‘International Reference Number® is assigned to
each feed. The first digit of this number is the class
of feed and the remaining digits are assigned con-
secutively. The reference number is used to identify
the feed in the computer for calculating diets. It is
also used for summurisation of the data and for print-
ing feed composition tubles, which may be printed
directly from the computer.

Through this project, an international network of

feed information centres has been developed. Al the
present time, cooperating centres are located in
Australia, Canada, Germany. the United States, and
FAO (Rome). The International Feedstulfs Institute
at Utah State University correlates the technical phases
of the work while FAO handles the non-technical
phase.

Résumé

Lua nomencluture internationale des pitures

A cause de la confusiun associde avec les dénomumng-
tions des pitures d'un bout i Fautre des Etats-Unins
et du Cunada, le Comité de I"'Académie Nationale des
Sciences des Etats-Unis pour [u nutrition des aiimaun,
a recomitu le besoin d'une nomenclature systematique
des patures. Celle-ci déenira avee précision. sera
adaptable pour coder les noms des patures et les
données duns des ordinateurs, sera adaptable pour
recouvrer ces donndes pour des clussifications
specitiques et sera atile internationalement.

Pour satistaire ces objectifs, on a mmagimé un nouveau
systéme qui rend possible de savoir en partant de son
nom. les contenus et les sutres caracténstiques d'une
pature. Ce systéme est connu comme la *“Nomencla-
ture [nternationale des Patures’

Une Dénomination Internationale compléte des
Pitures consiste en neuf termes composants et
jusqud la himite ou information est disponible, elle
donne une descniption quantitative de ta piature

Les pitures ont ¢1¢ aussi catégorisdes dans huit clisses
différentes. Ceci est fat selon Forigime du produn
alimentaire.

Un "Numéro International de Référence’ est assigne a
chaque piture.  Le premier chiffre de ce numéro
représente la catégone de fa pature et les chiffres
restants sont assignds consécutivement.  Le numéro de
référence est utilisé pour wdentifier la piatufe dans
Fordinateur pour calculer les didtes. 11 est auss
utilisé pour résumer les donndes et pour imprmer les
tables de composition des piatures. qui peuvent étre
imprimées directement de lordinateur,

Avec ce projet, ona développé un réseasu international
de centres d'information des pitures. A présent des
centres coopérants se trouvent en Australia, au
Canada. en Allemagne, aux Etats-Unis et a FAQ
(Rome). L'Institat International des Pitures de
'Uversité d'Etat de Utah met en corrélation les
phases techniques du travail tandis que la FAO
exécute les phases non-techniques.



230

Resumen

Nomenclatura internacional de piensos

A causa de fa confusion asociada con la denomina-
cion de piensus i través de los Estados Umdos y
Canada. el Comité de lu Acadenia Nacional de
Ciencias de los Lstados Undos sobre Nutricion Animal
reconocio o necesidad de una nomenclatura siste-
matica de piensos  Esta desenbira el prenso exacta-
mente. seria adaptable para la codificacion de los
nombres de los prensos v datos en computadores
electronicos, seria adaptable para la recuperacion de
datos por tabulaciones especificas, y serra il
internacionalmente.

Para cumplir estos objeuvos. se ideo un nuevo sistema
gue hace posble conocer los contemdos y otras
caracteristicas de un prenso por el nombre gue tiene.
Este sistema ey conoaido como la “*Nomenclatura Inter-

nacional de Prensos™.

Un ““Nombre de Pienso Internacional”™ completo
cotsta de nueve términos componentes, y hasta el

punto en que se puede disponer de informacion. du
una descripeion cuantitativa del pienso.

También se han clasificado los piensos en ocho cate-
goriuas diferentes. Esto se hace de acuerdo con el
origen del tipo de pienso.

Se asigna un “Numero de Referencia Internacional™ a
cada pienso. El primer digito de este namero es la
clase de pienso y los digitos restantes se asignan con-
secutivamente, Ll ndmero de referencia se usa parg
identificar ¢l prenso en el computador para caleular
lus dietas. Se usa también para resunur los datos y
para impanur tablias de composicion de los pensos,
que pueden ser impresas directamente por el com-
putador.

Mediante este proyecto, se ha desarrollado una aed
internacional de centros de antormacion sobre los
piensos. Actualmente, existen centros que cooperan
en Australia, Canadid, Alemania los Farados Uiodos
v e FAO (Roma). F Institute Intermaaenal de
Piensos en la Universidad del Daado de Uah corre:
lacriona Lus tases teenicas del trabwo nentras que L
FAO se ocupa de a Tase no 1eamnea.

Introduction

Data on feed analyses and ammal tnals with feeds
started more than one hundred vears ago. Since the
beginning of our century. there has been a tradition
of compiling feed composition tables as Kellner (1905)
did in Germany and Henry (1898) did in the USA.

Research that is effectively determining the nutrient
requitemients of animals on the one hand and the con-
conutantly ncreasing need for more accurate infor-
mation about composition and nutritive values of feeds,
requires specialised methods of processing large
amounts of data.

It seems to be more than mere accident that in the
home countries ot the afore-mentioned pioneers in
compiling of feed compostion tables, Germany and
USA. two separate centres of feed data documenta-
tion were built up. The German documentation began
in 1949 (Haendler, 1963: Haendler and Jager. 1971)
and the documentation in Utah (USA) began in 1952
(Harris, et al. 1908).

International network of feed information centres
(INFIC)

Although there was some contact between Utah

and Hohenheim for several years, it was not possible
to combine or adapt the two systems to each other.
Personnel at the Utah centre contacted the FAO con-
cerning the need for world co-operation. The FAQ in
turn sent a consultant to visit various centres com-
piling data on feed composition (Alderman, 1971).

This resulted o two intonnal meetmgs which were
held at FAO headquarters i Rome e 1971 and 14
(Harris and Chiistiansen, 1972 Haendler and Huarns,
1973).

i}

Representatives attended these meetings Trony the
Australiun Feeds Intormation Centre, Canbana,
Australia: the Canada Feed Intormation Centre.
Ottawa. Canada: the Dokumentationsstelle detr
Universitit Hohenhieim. Stottgant-Hohenhem, Federdd
Republic of Germany: the Flonda Feeds Tnformution
Centre. US-AID for Latin Amenca. Gainesville. Flonda.
USA: the FAO Feed Information Centre. Rome.

ftaly: and the Agency tor Internanional Development
(AID), Washington, DC. USA
group that an ‘International Network of Feed Infor-
mation Centres’ (INFIC) should be established
(Figure 1). It should be noted that others may jom,

It was decaded by thas

In 1973, another intonmal meeung of the INFIC

group was held in Hohenheun, Germany . 1o finalise

the organisation. Some ol the most important decr-

stons reached during these meetings weie:

(1) To adopt the “International Nomenclatuie’ for
naming feeds (Harrs ¢f @l 196K).

(2) To combine the best parts of the Utah and Hohen-

heim classifications and coding systems into an

International system (this should be completed m

1974).

To develop *International Definitions” of natrition

lerms.

To adopt an “International Record Keeping Systeny’

for recording leed composition data (Hairis, 1970)

which needs 1o be enlarged to record other sub-

stances including those with negative effects such

as pesticides, mycotoxins and others.

(3
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Figure 1

Organisation of the international network of feed information centres
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(5) To adopt summansing procedures so duta from all
centres can be dovetwlued by o computer.

(0} To exchange duty

(7} To work co-operatively with the USA Agency tor
International Development and smbar Luiopean
msttutions.

(8) To work with the Inmernatnional Unmion ol Nutrni-
tional Scientists (UINS) to standardise terminology
and methods for analvsing feed samples.

Howas suggested that different centres be responsible
lor varivus regions o1 the world. With the help ol the
FAO the two data processing centres, Hohenhenn and
Utah. would extend their activities to the developing
countries. Holienhem would be responsible tor the
Near East including the Afncan countries bordermy
the Mediterranean. The Federal Agency for Feonomig
Co-operation would support laboratory work m these
countries, and data would be sent o Hohenhewn.
Utah would receive data through the FAO trom the
otlier African countries, while data from Austrahia,
New Zealand, and the Southwest Pacilic would be
simmarised at Canberra. Canada would collect data
and send 1t to Utah.

Utah would collect data from the USA and Laun
America. (The Animal Science Department at the
University of Florida has been collecting data from
Latin Amenca but this responsibility will be trans-
ferred to Utah on July 1. 1974). The Hohenheim
Centre would furthermore extract data from literature
as it did at present and would intensily its activity

in European countries. The Intermational Feedingstut?s
fnstitute at Logan. Utah would dovetil data trom all
centres, make a master tape, and send copies of the
tape to all centres (Figure 2). The system ot combin-
ing data is ilustrated m the “Atlas of Nutritional Data

Figure 2

International feed names and data and abstracts of feed litera-
ture will be dove-tailed at the Utah International Feedstuffs
Institute into a master tape which will be sent periodically to
each centre
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on United States and Canadian Feeds', National
Academy of Sciences (1971) and the ‘Latin American
Tubles of Ieed Composition’ prepared by McDowell
et al. (19744; 1974h).

Lventually. the ‘International Duta Bank' will also
contain summary and literature feed abstracts (Figure
2), winch are presently already available in certain
centres. Thus, Hohenheim has been preparing such
abstracts regolurly since 12 yews. The ultimate use of
such data will be in conjunction with animal nutrient
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requirements to calculate diets and feed mixtures
manually or with a computer. Among such centres
Hohenheim (Scholtyssek er al. 1963) had the first
experience in calculating diets with the method of
linear programming in the carly sixties.

International feed nomenclature system

With the expansion of food technology pertaining to
preparation of human foods and as more human food
ny-products as well as offuls suitable for animal feeding
are processed, the problems of feed nomenclature
assume major proportions for applied nutritionists.
Non-forage diets of many domestic animals no longer
primarily consist of unaltered farm-produced grains.
Feed production has been increasingly separated from
animal production: and even when entire grains are
used in diets, they often go through commercial
channels where cleaning, grading, blend.ing, and possibly
grinding, pelleting. or extruding have resulted in pro-
ducts nutriionally unlike the crop originally harvested.
These changes have increased diets values and animal
efficiencies. But they have also complicated the
prablent ol feed names. Feed control officials of
both the USA and Cuanada therefore approved names
for the feeds regulated by feed legislation in their
countnes and described the processes involved and
permitted i their manufacture. Such names, however,
are usually common or trade names. and do not
convey nutittomally usetul mtormation, except by
coincidence or mipheation. As a means of correct-

ing the numerous meonsistencies practiced by various
organizational workers who are naming feeds, a new
mternattonal system was proposed by Harris, (1963)
and Harvis er af (1908). This is known as the
‘International Feed Nomenclature System’.

More than 18,000 teeds have been given ‘International
Names'. More than 20% of the ‘common names’
proved to be duplicate names for the same product
found in different areas of the world. This unneces-
sary duphcation had been complicating feed identifi-
cation.  This nomenclatire system is now in widespread
use in North and South America and its principles
have been adopted by INFIC. 1t has been designed to
minimise feed identification problems by assigning
descrtptive names to feedstufts, and it offers a system
with the potentiad for international standardisation.

The international feed names give, to the extent that

information is available or applicable, u quantitative

description of the product. A complete name consists

ol nine component terms:

( 1) Scientific name (genus and species)

(2) Origin (or parent material)

{3} Common species. varicty, or kKind

(4) Part actually eaten

(5) Process(es) and treatment(s) to which the original
material or part caten has been subjected before
being fed to the animal.

(6) Stage of maturity (applicable primarily to forages)

{7) Cutting or crop (applicable primarily to forages)

(8) Grade, quality designations, and guarantees

(9) Classification (according to nutritional character-
istics).
The different feeds have been assigned to eight classes
cach of which has been designated at the end of the
international name by a number within parentheses.
This number forins the lust term of the name of a
feed, and is also the first digit of its six-digit inter-
national reference number.

The numbers and classes they designate are:

1. Dry forages and roughages: subdivided into hay
(both legume and non-legume), straw, fodder
(aerial part with ears, with husks or with heads),
stover (aerial part without cars, without husks or
without heuads) and other products with more than
18% fibre. hulls und shells.

This class includes all forages and roughages. cut
and cured. Forages or roughages are low in net
energy per unit weight, usually because of their
high fibre content, though sometimes because the
water content is high. According to the nomen-
clature, products that in the dry state contain more
than 18% crude fibre are classified as forages and
roughages. Thus. in addition to forages, such
products as oat hulls, peanut hulls, and cotton
seed hulls are classified as roughages and are
included in this group.

2. Pasture, range plants and forages fed green:
included in this group are all forage feeds not cut
{pasture), all feeds cut and fed green, and feeds
cured on the stem, such as dormant range plants.
The term *fresh” is used as a process term for most
of these feeds although they may be dry and
matured when consumed.

3. Silages: subdivided into maize. legume and grass.
4. Energy feeds: subdivided into cercal grains low in
cellulose, cereal grains high in cellulose, cereal
milling by-products low in cellulose, cereal milling

by-products high in cellulose. fruits. nuts and
roots, Products with less than 207 protein and
less than 18% crude fibre are classilied as energy
feeds. '

5. Protein supplements: subdivided into those of
animal, avian, marine, milk and plant origin.  Pro-
ducts which contain 20% or more protein.

6. Mineral supplements.

7. Vitamin supplements

8. Additives: antibiotics, colouring materials, flavour-
ing, hormones, medicants.

The guidelines for classification are approximate and
there is some overlapping. Each class used in this
system has certain properties that are considered in
balancing diets.

Description of components of international feed names

Scientific names
The orderly classification of plants and animals accord-
ing to their presumed natural relationships forms a

basic biological discipline. In the nomenclature, the
scientific name(s) consists of the genus and species.



Origin

The origin indicates the parent material from which the
feed originates (ie, plant, animal or mineral). For most
plants, this source is designated by the common name
such as “timothy" or *wheat”. Whenever such a name
is not the only one used, cross references are used so
it will be recognised internationally. An example of
this is *alfalfa’. In some countries this plant is known
as “lucerne’. i view of this, *alfulfa’ is used as the
intemational origin, but there s a cross reference:
Tucerne see altalfy'.

For non-plant feeds, the name of the animal or bird
iy tsed as the origin term. such as “cattle’. “crab’,
‘chicken’, *horse’, *sheep®, “turkey”, or *whule'. ‘Fish'
is used as the origin term of all fishes and the species.
or variety, follows. ie, *fish, cod’; or *fish. salmon”.
When the specific vngin is unknown, the words
unimal’, *ish”, or “poultry” are employed as ongins.
Proposing any of the common names of a feedstufl as
an international standard does not imiply that 1ts other
common names are not as goad, but merely means
that one name must be selected m order to minmise
contusion.

Common species, variety, or kind

11 the nutritive value ol a teed has been mfluenced by
the species or kind of product comprising it. this
description is included.  Examples would be *cattle,
holsten™. *fish, salmon’, "maize. dent yvellow™, or
‘copper sultate’. When species or vanetal information
15 lacking. the species term is omitted.

Part uctually caten

The third component of a feed name s the actul
part ol the parent material consumed. To the layman.
the edible parts of plants or animals we usaally con-
sidered to be the obvious structures as leaves. stems.
seeds. inilk. or bone. But today food technologists
are fractonatimg natural foods and reconstituting

thew parts mto new “processed” foods, For example.
many modern cereals are blends of pats of numcerous
cereals with or without added synthetie or puntied
minerabs. vitamins, annuno acids, antiovidants. and
lavours. This extensive processing of plant seeds and
nunutacturing of new products provides mnumerable
by-products that ind use as teeds for animals. as do
the by-products from the prepaation of table meats
and fish.

The parts of the feed names have been defined (Harns
ef al. 1908 National Academy of Sciences, 1971},
Examples of various parts and their definitions are as
follows:

Bran. the pericarp of cereal grains. There s also o
teed known as pineapple bran, but as the definition of
*bran® does not fit this feed the name was changed to
pineapole cannery residue. However, pincapple bran is
carried as another name.

Cob: the fibrous inner portion of the ear of maize
from which the kernals have been removed.

Germ: the embryo found in seeds and frequently
separated from the starch endosperm during milling.

Gluten: the tough. viscid, nitrogenous substance that
remains after the flour or wheat or other grain have
been washed to remuve the starch.

Husks: leaves enveloping an ear of muwe: the outer
coverings of Kernels or seeds, especially when dry and
membranous.

Process and treatments

A feed may be modified by a food technologist or g
feed manutucturer by a variety of processes
which may greatly alter the feeding value of the pro-
ducts treated (Nauonal Academy of Sciences. 1973).

.some of

While heat may damage some components. such as the
amino acids and vitam st may make other nutrients
more avitluble. such ay he carbohydrate in potatoes or
beans.

Mink may sutter from thiamine deticiency and Jdie
when fed certam types of taw fish that contam the
enzvme thwmnase. This enzvime destioys the thia
mine presentan amised tation. Smee thrammase is
heat lalile. cooking the causative 1ish belore mixing
the remanimg diet ingredients iv u satistacton means

ot avording this problem

Gimding may change the completeness of digestion of
cellulose und protem. winle cnnding or pelleting of
forages alters the proportions between the volatile
tatty acads produced by rumen miciotlora of milking
cows and hience attects the relation hetween the fat
and non-tat solids i the nulk produced. For this
teasonn, pelleted Torages are not recommended tor duwry
COWS,

Ity important. then. that persons who Teed animals

be aware of the processes to which a given feed hus

been subjected. Examples of representatise processes
are listed and detined below:

(1) Condensed: reduced to denser form by removal of
maoisture.

(2) Cracked. particle size reduced by 4 combined
breaking and crushung action.

(3) Dehydrated: having been freed of moisture content
by thermal means,

(<h) Div-rendered: ressdues of ammal tissues cooked
open steam-jacketed vessels until the water has
evaporated. Fatas removed by draning and pres-
sing the solid residue,

Stages of maturity

The stage of maturity may be unimportant or mapplic-
able to muny feeds, but is probably the most import-
ant tactor in determining the nutntive value of g
forage. Alfaltu s o good example of this, f it
matures bevond the one-tenth bloom stage. 1ts hgnin
content ancreases markedly and this lowers 1ts digesti-
bility and the voluntary intake of the harvested hay
Table 1 lists the terms used i the mnternational feed
names Lo denote stages of matunty.

to

(7S
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TABLE L. Stage of maturity terms used in international feed

Hudthey

Bloonung planis
Germinated
Farly vegetative

Fate vegetative

Non-blooming plantsd
I to 14 days’ growth

15 to 28 days’ growth
29 to 42 days” growth

Farly bloom cle.
Midbloom

I ull bloom

i ate bloom

Milk stage

Dough stage

Mature

Post ripe

Stem cured

Reyrowth carly vegetative
Regrowth late veretative

A These classes are tor speaies that remam egelative tor long
penods and apply primanly to plants that grow n (b - tropics
When the mune ofa teed s deseloped. the age class forms part
of the name rer Pancolagtass, aenal part tresh 150 1o 28 day v
srowth). For plants yrowane lonver than 14 day s, the interval
ancreased byancrements ot 14 das s

Cuttmg or crop

Fhe cnttmg refers 1o the sequence during a specitic
growmg season. designated as cut 1Locut 2, cut 3, ete.
Fhis pertaims largehy 1o the hays,

Grade or quality designation

This mtormation s usetul modesenbing the nutntional
value of the teed as well us the Ty set by Law or
control purposes. The maximum and onnmium quan-
tties of vanous constituents i the international teed
manie will have 1o be established by the countnes o

VABLE 3 Internctionad feed siames hroken down into components

TABLE 2. Variability in composition in relation to descrip-
tion of a feed

Protein Coefficient
dry hasis  of variation
Name of feed and nutrient < %
Altalta, hay. sun cured
Protein 18.2 16
Calcaum 1.32 42
Alfalfa, hay, sun cured, cut 2
Protein 18.4 11
Calcum 1.25 36
Alfalta, hay. sun cured, carly
bloom, cut 2
Protemn 17.6 4
Calcum 1.27 20

international agencies dealing with the particvlar speci-
fications permissible. Standurds for feedstuffs pro-
cessed and fed within the territorial boundaries of 4
country should be established by officials of that
country. Where feedstutts are bemg exported to
toreign markets. quality standards may be established
by an internattonal sgency or by specibications estab-
lished by the importing naton.

Lsing the Companent’ systenn, it s possible (o describe
and essentrally reproduce o feed mgiedient. The
exactness of a given name depends upon the accuracy
and the amount of imformation avalable, A teed
described indetail is i much more consistent ennity as
Lar as the coeflicient ot varabihity s concerned than

v one for which less intormution s presented (table 2.
A ngh consistency i deserption s only possible if
the component tenns are unambignous and it the
vocabulany s free from synonyms This i why at
Hohenhemn a team supported by a grant from the

Component

Description member Fxample |

Name components

Example 2 Example 3

Iternational names

Grenus n2s Medicago
Speaies 030 sativa
Ongm 183 Altaltu
Part 218 acril part

PProcess 245

Maturity 278

dehydrated ground pelleted
carly bloom

Cutting 300 vut 2
Grade 128
Class torage |

Offtcrad and cther names tor the feeds abore
AALCO 428

A 430
Other 418 I ucerne dehydrated,
ground, pelleted, curly
bloom cut 2

(iher 440

LY 445

International teed 1 07 "33

reference no,

Bos Lintem

spp usitatissimum
Cattle Flax

whey seeds

condensed mechanical extracted ground

min solids declared max 107, tibre

energy feed 4 protein supplement §

Linsced meal, mechanical
extracted

Lainseed meat

Linseed oil meal.
expeller

extracted

Linseed o1l incal,

hy drauhic

extracted

Condensed whey

whey, condensed

whey, evaporated

Lanseed o meal,
old process

whey, semisolid

4 01 180 S 02 045
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Institute fur Dokumentationswesen, Frankfurt, is
working to revise and complete (and translate mto
German and French) a vocabulary for describing
feedstutfs. This work is benefiting from long experi-
cnee with the use of the Hohenhemy classification
system and the intense stndy of documentation langu-
ages. The results of this work weire submitted to o
committee established at the INFIC meetimg
Hohenheim in September 197300 arder to atnive at
controlled vocabutary for intemational use.

The international system of nanung may be allusirated
by three examples (Tuble 3). Tnononmal imear torm,
these mtemnational names are wotten as follows
I Altalfa. verial panis dehyvdrated ground pelleted.
carly bloom, cut 2. 1.
Lucerne
International teed reterence number (1R
I 01 733

condensed whey (AAFHCO)
whev, condensed

whey. evaporated

whev, semisolid

HR 4 01 R0

‘e

Flaxseeds, medhical extracted ground. maximum
107 fibre. S

finseed meal. mechameal extracted (AAFCO)
Imseed meal (CEA)

hinseed oil meal. expeller extracted

Imseed oil meal, old process

RS 02 045

The six-digit TR number Iisted atter each name man
be used as the snumenicad name” of g teed when uang
an clectionmic computer toocalealate diets to obtam
nrsunuam profit. Note the tost dit of the aeterence
number iats class designation

In the linear fone. cach component s na certain
arder without commas so the component tenms man
be recogmized. This order follows a fogical sequence.
The examples iltustate the prmaple that the tull
mternattonal name ot o teed consisis ot all the nime
components mmus only those mappheable 1o the
feeds At the present time, over 12000 miterational
feed names are onmagnetic tape i accordance with
the component system.

Amenican Association of Feed Control Otficials ¢1974)
names are assignated by CAARCO™ and Canada Feed
Act (1967) names by “CEA™ Then otticnal names
carmot usually be used as niernational names because
individual mames are either meomplete o1 do not
begm with the “ongim™ o1 parent matendl. Fo
example. 7 the saientfic name Boy sppoas to be
mcluded i able ot teed composinon data. then
the term “whey™ must be preceded by Ceattle’ since
whey i this imstance comes from cattle midk - The
AALCO name begins with ‘condensed” and does not
shiow uigan.,

Otfictal mames from other countries will he added as
they become known. For burope the othicial nimes
will be determined and defined by the competent
authority of the Furopean Commumties. a diatt of
which has been moexistance for several veans,

2. Cattle. whey. condensed. mimimum solids dechared. 4,

Figure 3

Composition of Latin American feeds
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Atlas computer format s useful for recording o large amount of
data about a feed (about 450 entities are being recorded! Data
are from Latin America A feed there s known by its scientitic
name—hence this 1s bsted as ‘ongm’. The common name iy
shown after the scientific name. "CV s the coefircient of van
ation and ‘NO’ 1s the number of analyses A *" indicates the
values were estimated using a formula parentheses indicate the
values were taken from US data, which makes a more complete
table. (Taken from MceDowell et al | 19744}

International record sy stem

An hntermational Record System™ to provide oounted
method for recordimg Taboratony analy tieal data o an
nternational source torm” b been deseioped (Hans,
19700 s aHow s tor direct transter ot data toan
electrome computer sstem and thie addition ot data
Lo master Ple oncards o tape. Data an summarised
Iy and master copres tor tables of feed composition
can be nade dinectly from the computer Fables aie
photographed and prnted by the otrset method
Chrgures 3ad < winch makes st possible to pahhsh
a feed composition table i about Towr weeks
(Nutional Academy of Scrences, 1970, Natona!
Avadenmy of Saences, TYTEANCDowelb e af, 1974h)


http:llt.'.li
http:p-ot'.oo
http:hlui'.ed

236  Figure 4

Tablas de composicionde America Latina

Eapecrs goorica "0:‘;’_0 comon En base 8 tal como ofrecido vy en base secd
Aliment Ex: M
Lines Nombrre Internacional del alimento In:::r.\:c?oml Marera | Ce Fibre  gacto  Pro €D €0 €0 n
No. | Otro nomiwe Referoncia No| seca nua  ouds  Ewreo  tena  Bovinos  Ovinor  Sunoy  Pollos
% % % % % Mcal/kg  Mcal/kg  heallkg  keal/hg
01 TARZA DL CAWmPECHE
02 *SEC LEUCAENA LEUCOCEPHALAS PARTE
0l AEREAS FRESCI, (2)
08 LA mAYS, wWaAll
0% *OLUTES, nOLs (1) 1=02-782 8r.6 42 3149 2.7 209 2419¢ 1,04¢ h .
06 100,0 &¢A 3640  3s0  3e3 2450 2,21 . .
or
(] “PAATE ACHFAs CURADO AL SOL (C=3)s (1) 1202778 82.8 68 230) 1ea 749 2401 2,00 . d
09 100,0 747 2842 147 9.9 2830 2,57 - -
10
11 “PAATE ALHEA» DESHY () 1202=768 94,9 68 3241 241 6s9 2428 2,21¢ . d
12 100,0 6,7 33e9 24,2 143 2,400 2,3 . -
1)
1a “PA4TE ACREA SIN MAZNRCAS Y SIN Tulh, 1=13=32% 88,2 9,7 32,0 17 A8 1.89e 1,87 . -
15 PLCADD DESM Y wmOLe (1) 100,0 11,0 36, 1.9 S5 24140 2,12 d h
16
17 *PARTE AERFA» FRESCOs () 202-3808 28,2 2.8 7.8 0.8 2,0 0,790 0,768¢ . -
18 100.0 8,7 278 248 Te) 2481e  2,4Me . -
19
20 “PAATE ACREAs FRESCOs PRAXINN A LA 2°02-801) - - - b ° ® . ® *
21 MANURELY (2) 100.0 8,1 29.2 148 848 2.81¢ 2,640 . d
22
23 “PAATE ALHEA» FRESCOr» MITAD NE FLORACLINNS (D) 2°13°7483 - . - e - - ® e ®
28 100.0 10,7 23.5 0.9 9s8  2479¢ 2,740 - -
25
26 “PAATE ACLREAe FRESCO PICADOY (2) 2°10-357 22.) 1.8 Leb [ Y] 1¢6 0¢57¢ 0,99¢ - -
27 100.,0 7.0 29406 240 740 24570 2,640 . -
28
29 “TaLL0S, FRESCO, (2) 2°02-0124 18,2 0.9 6.2 043 0¢b Oe8le Q.04 - b
30 100,0 St 3349 17 Jod 2423 2,5 4 -
bR}
)2 *PAATL ACAFAs ENSILADD, () 3202622 27,5 2.7 7.8 049 2.3 0N.80e 0,80 . .
1 100.0 A1 2708 3.} 8,5 2490 2,90¢ - -
AL
33 “PAATE AENEAs ENSILAOO, €STADN OE LECHF, (V) 3°02-4d18 23,4 1,4 Te2 (XY} 149 0404 0sb)e - -
b 13 100.0 Te0 0.9 2% 6s2 2478 2.6A¢ - -
3
Y *PALITE ACREAs ENSILAD0, PRAXINO A LA 3°02-019 2.9 143 7.4 0.8 2¢6 0469 0740 . -
i14 wANDUdE2, () 100,0 9,5 28.9 Je2 1040 2468 2,910 - -
a0
']} “PAATE AEREA, EnSTILADO EW $1LN OF 3e02-d28 - - - - - - . . -
L¥4 TRINCHERA, () 100,0 6,8 130.5 6.) Ted 24920 2,780
4)
Aa “GRAND: (a) 00029679  B9.1 1,8 242 Ae6 9,9 3,200 3,62¢ IYAd,e -
(%] 100,0 1.8 2.9 542 1lel Debde a,07¢ 3782, -
a8
a7 “GHANUs FERIILIZADO, (&) 4°10°399 86,0 1.1 1 17 8.7 3410 3,300 3293,¢ -
L1} 100,0 144 2.3 2640 10+s1 3,60 3,8ac¢ 3IAY},e -
(1]
S0 “GRANDOs wQL, (4) 410422 88,8 24 2.3 090 8.9 3.08° 13,34% 3310.0 .
31 100,90 248 2.8 448 10,0 JeAT7e  3,TQ0¢ 37270 bd
82
53 CHALOHCAS, wOLe (&) 402849 88,2 1.9 7.9 Jed Te) 2483 2,9a¢ 3040, 2810,
3e 100,0 2,2 942 3¢9 8.3 3.28e ), ahe  3S2A,0 3299,
55
%6 *SUJ PRODUCTIN DE LA Faauicacine 0Of 4°02°087 89,1 9.7 3.0 oA 1604 YeTle 3,490 3402, 1952,
57 SEMULAs» KN ST GAASA. (8) 100.0 [ XY ] Se6 1140 18.4 aclée ).910 3018,0 2190,
S0
89 CAFRCCHO CNN GEHMEN, wOLs (8) 5°13°529 89,) 4,9 9.4 8s6 14,8 . Jedpe . .
80 100,0 4,0 10.8 9.6 164) hd 3,90¢ . -
[}
62 “GLUTEN Cun AFRECHO, MOLINERTA WUMEDA 5°02°903 90,4 5,7 9.3 247 28e6 Ie28* 3,310 330%,¢ 168,
63 Y NESHe (9) 100,0 8,1 104) 249 27,3 3.03%  3.8Ac 3788, 1808,
(1]
(1] “GLUTEN: WOLINERTA HUMEDA Y DESHe (9) 5=02=900 87,6 8.8 9.3 3¢9 40,8 3¢l)e 3.t0e - 2427,
[1) 100,0 Tea 8o 6e? 8646 3580 3,000 - 2rr2,
[ 14
68 *GRANUS OF DESTILERIA CON SOLUBLES, 8=02+84a) 92,46 4,7 9.1 9¢7 2742 3e19e 3,02¢ - 2479,
:9 DESMe MN 758 SOLIVOS NRIGINALES, (%) 100,90 341 968 1045 29.84 3400 3,28 L4 2877,
o
n “SOLUBLES NE DESTILERTA, DESH, (9) 3°02~042 92.2 Te? 8.0 840 2742 V4270 3,860 3332,¢ 292a,
T2 100.0 843 5.4 847 2949 D58 3,74¢ Y814, 76,
73 2€A waAYS, walle ARARILLO
Te *GRAND, () 4=07=911 88,2 1.9 24) 4,2 9.0 3ed6e 3,37 3307, hd
4] 100,0 1.7 248 A4 1042 3e58e 3,820 3740, hd
76 2EA mAYS. mAlZs BLANCO
rr “GRANU, (&) 409907 88.) 1e8 2.9 4ol 9.4 NolT7e 3,380 3314, -
s 100.,0 o7 3e2 Q07 1047 3,990 3,80¢ 3I792,¢ hd
P9 ZCA WAYS. MmaAlls OPACO 2
80 “TaLLUS, FRESCOs PROCING A LA MADURED, (2) 2°13+50¢ - . - - hd . - - .
[ 3} 100,0 7ot 33.8 0.9 8.7 - 2,400 . -
82
8) “GRANU. (&) a*11°443 86,3 1.7 29 (XY} 97 3elle 3,280 3234, -
(L) 100,0 240 2.9 Sel 1142 Joble 3,800 3Tal,e .
85 TCA MAYSe INDENTATA. WAI2, 4NARILLO OENTAOD
86 SINVENTATA AWARILLO JENTADNS QRANO. (&) 4°02°9)3 87,0 1e8 2.9 3.8 8+8 3,08 3,300 apng.e )29,
ar 100.0 1.7 3.3 440 1041 3,340 3,800 4008, 3423,
88 TCA wmavSe INNENTATA, wAlZ, BLANCO OCNTADN
a9 “InJENTATA BLANCD OCNTAQDs GRANOs (4) 4°02=928 ar.% - - . - . - - -
%0 100,0 - - - - - - - -
” - - - - - - - - -

The computer output in long format. This has been used in all the USA National Research Council (1870) nutrient requirement series.
It is useful when only a small amount of data is to be reported on each feed. The 'origin’ is the scientific name, and the remainder of the
names are in Spamish. {(Components are translated from English to a different language and fed into the computer, which will then print
out the transtated names). (Mcbhowell et al., 1974h).



En base 8 ta! como olrecido ¥y on bale teca

Man- Acdo  Pro

Linea| NDT NDT NDT Cal- 9 For Pota Panto-  Vits Ribo- Metio-  Tripto-
No. | Bovinos Ovinas  Symos [1ed Cobsalto  Cobre  nesnio loto wo Inc Colns Niscing  tanco  mina A flavina  Cistina  Lisina  nina tano

% % % % mg/kg  mg/kg mg/kg % % mg/kg mo/kg mg/kg  mg/kg  mg/kg  mg/xg % % % %
o1
n2
Q)
[}
05 49.6¢ 44,2 - 0,26 - . - Nel? 0.79 - - - - - - - - - -
06 3660 Su.S - 0.3 - - - 0,19 0,91 - . - - - - - - - -
or
08 a%.8¢ Jo.40 - 0.1 - - - n.18 - - . - ) - - - - - -
09 95.1¢ 43e8 - 0.3 - - - Ned? - - - . - - - - - - -
10
11 S1e7e 850400 1.88 - - . 0eld - - - - - - - - - -
12 950.%¢ 52,00 196 - - - nela - - - . - - - - - -
1)
14 82:8¢ 42:5¢ - Ostl - - - 0,14 - - - - - - - - - . -
15 48:5¢ 40.2e - O.a7 - - - Neléd - - - - - - - - - - -
16
17 108400 1741 - 011 - - . n,01 - - - - - - - - - - -
18 6)eB8e0 6048 - 0.139 - - - n.08 - - - - - - - - - - -
19
20 - - - - - - - - - - - - - - - - - - -
21 8941¢ 60420 - - - - - - - - - - - - - - - - -
22
2) - - - - - - - - . - - . - - - - - - -
28 8)e20 62480 - - - - - - - - - - - - - - - - -
25
26 1)40¢ 13.a0 - 0404 - 862 1141 0.0 . - . . - - - - - - -
27 50480 VU - 0419 - 27,9 49,8 0,11 - - . - - - - - - - .
28
29 9e2¢ 10450 - - - - - - - - - - - - - - - - -
30 5046 874060 - - - - - - - - - - - - . - - . -
11!
12 1d41 1841 . 0.16 . 0e5 1342 0,07 0,32 4,3 - Sea . - - - . - -
¥} A%8 654 L VeSS - 1ol af,2 0,28 1418 15.8 - 19.98 - - - - - - -
AL}
19 16+1 1842¢ - 0«07 . - - 0,08 0437 - - - . - - - - - -
3o 6940 60490 - 0s28 - - - Ne24 1eS? - - - - - - - - - -
3
18 1741 16480 - 0.27 - Y ) 8.4 0,48 1.0) 5.4 - - - - - - - - -
19 6740 85:9e - 1408 . 1343 3403 Vo7t 402 2140 - . . - . - . - -
®0
[ 3} - - - - - - - - - . - - - - - - - -
42 STele 82.5¢ - - - - - - - - - - - - - - - - -
)
84 7).8e B2.¢ TS,80 Q.7 - 198 38,8 A.3) 0,71 W7 - 270 2042 . - 0s11 0.27 0.18 0,16
45 A2440 9242 A5.1e 0.4 . 2243 83.% 0,37 0.80 a5 - 30ey 31486 - - 0,13 0.)0 0.1% 0.18
4%
47 7043¢ 7500 7a4Te 0,32 hd 248 1e?7 Ne268 0,22 17,2 . . - - - Ost? 0.2V 0,1) 0,40
48 81.80 B7.le RG49e 04n2 - 303 2.0 0,31 0,25 20,0 * . . - - 0420 0,27 0,18 0,47
49
30 69.9¢ Tbuse 75,10 0,12 - 1743 7,7 .38 0,29 24,0 = 1841 - - . 0.25 0,33 0,17 0,11
31 T8e7e 8%.Ye AayS5e 0,1) - 1945 8.8 n.81 0,28 27,0 - 2048 - - - 0028 0.38 0.20 0,12
82
3  AQ.2¢ 8756 A9.0 0e¢nd  0413) 1e0 0% N.2V 0,48 4e9 398, 17,4 8.8 - «9 0els 0,18 14 0,07
38 T4s5e 780 4040  0el) 04188 IS 85,2 0,26 0.%3 10.) 462, 20.a 541 - 1el 0e¢l6 0421 0417 0,08
Lb)
36 84.2 7941 79.2¢ Q.48 04059 1342 4.4 1,16 D0s2% = 984, 9.8 7.8 - 242 0419 0,48 0,08 0412
5T Q443 8847 m8.9e 0.4 0,086 1408 1641 1,31 0,81 - 1081, 6649 048 - 2.4 0421 0.% 0,20 0.1)
58
59 © T9%0e 088 - 315:7 13,4 N,AA 0,97 = - . - - - - - - -
60 . 80s00¢ - 0,ve . 4060 19,0 0,99 1,09 - - . - - - - - - -
61
62 Tasd> T5.1e 77,0 0e3) 040Ra 85,8 23,1 ns71 0.98 - 1498, 040 129 - 402 0eS6¢ 1,07 0499 0,28
6) 82¢8 81ele 5.2 0437 04093 80T 25,6 N.T9 0468 =  [ASA, TTe% 14, - 8,6 0:80 1.1V 0.61 0,28
(1]
65 P1sle Tl.0e - 0429 0,068 27,2 8.6 0,87 0.29 - AP0, 424Y 9.3 - 146 008) 0,81 0,92 0,20
66 Ale2e BBV - 0e34 0,078 34,1 9.8 0,78 Q.2 hd 1018, 484y 10.9 - 1¢8 0471 0,9% 1,08 0,2)
(14
48 7lede 6845 - 0+17 0sl11 %645 23,9 0.7 0.6% <= 243, = - - - 0eda 0,768 0,50 0,18
69 T7ele T34y - Gald 04120 6141 25,8 0,79 0,70 <+ 2Aa8, - - - - 0437 0.81 0,58 0,20
T
7Y Ta42¢ 78450 75,¢ Oell 04198 8247 73,7 1428 1479 B84.) 4798, - - - - 0s88 0.9a 04%% 0,21
72 ADeSe 835¢340 A2,y Vedd 04211 8947 79,9 14339 1490 91sa 9203, =~ - - - 0e87 1.072 0480 0,2)
7
74 Tls6e Tosae 75,00 0408 . 93:8 4.4 0,30 0,40 . 1908 - ® 79044 0400 0.20 0418 0,08
735 Alele Bbese AS,0¢ 0406 - 6140 9.0 0,38 0490 . . 2241 - - 89958 0409 0,22 0,18 0,07
1)
P Tle9e Toslo 75,20 0,01 - - - n,2r - . - 1868 - - 080,7 - 0.20 - -
T8 Alede B0e¢le AS,3e 0,02 - - - 0.31 - . 2101 . - $10.3 - 0433 - L4
re
au - - - - - - - L] - - - - L - - - - - -
8 - LIXY ] - - - - - - . - - - - - - - - - -
a2
A) T0.60 Tasae 73,00 0412 - - ] n.2?7 - . . . hd - 0418 0438 0412 0,08
84 AleBe 80420 AB,00 Odla - - - nedY - - - . hd - - 0s21 0.42 0.1) 0,07
AY
80 69¢%e T5.00 79,1 0401 - et ol 0a29% 0433 1043 3%, 2149 9.8 - o) Osll 0420 0417 0,090
A7 AQede Bbede 90,9 Vent . 3.9 Qa7 Ne2A 0438 1148 900, 2444 (T3] - 143 0412 0.2v 0490 0.10
88
ae - ° b 0408 0,027 2.6 349 0,26 . . . [YX] 1.8 . 046 0409 0.28 0,09 0,09
90 - - - 0.0¢ 0,031 1e0 48 0,30 . . . LY ] 2.0 - 0s7 0410 0430 0410 0410

- - - - [ ] - - - - - - - - - - - - -
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Utilisation of feed composition data

Members of the international network of feed informa-
tion centres (INFIC) plan to publish feed composition
tables for given regions or countries. These tables and
animal nutrient requirement tables (National

Academy of Sciences, 1970; Agricultural Research
Council. 1965) we of most use to developing countries
ot persebs without access to g computer or chemical
laboratory, simee diets, rations, or feed mixtures may
be caleulated mannally using data from the tables.

Figure 5

Requirements of animals should be calculated to fit a group of
animals in a given enviranment. Utilisation of the diet should be
calculated by regression equations. Balance the diet using
amount of nutrient per 1,000 kcal Metabolisable Energy and
ragression equations to estimate utilisation of ME. Introduce
cost to make up the most profitable diet.

Fulfillment
Data on Magnetic Tapes

) Regression
Regression .
; equations to
equations to .
. estimate
estimate e e .
. t utilisation of diet
requirements i
Nutrient to  (dry basis)
\calorie ratio

Output

Cost k_/)

Ultnnately - the user’s teed will be analyzed for
critical nutrients. Other feed analyses and nutient
regrorements data will be Kept on magnetic tapes or
dises meacomputer. Usme the analysed data, stored
feed analy sev. and nutnient requirement data, plas
equations,  niore precise diet. ration, o leed puxture
can be calcunlated by the computer to obtain maxi-
mum profit Qs er el 19720 Haras ef ol 1974

A remote termnal may be set up g fanmer’s Kitchen,

The terminad s
connected to a telephone, signals are fed into the

for example, o a feed null ottice

computer. and the dict or feed minture 1s printed by
the termmal (Figue o),

The proposed “mtenational hank™ ot chemical and
mologicdl Teed data wall allow japid provision of
answers to a wile tange of imquies on teeds o
methods of feeding.

Presently the Hohenhenn centre answers questions
concerning teedstatts and teeding, and supplies data
on request. L the future it will be possible to obtam
data stored g common Jdata bank trom the Docus
mentation centre e Stttgart-Hohenhem, Genmany .
or Hom the Intemational Feedstutts Tnstitate at

Popan, Utah, USA (Bigare 20001 desired,

Figure 6

A portable tecminal may be plagged into an electnical outiet on a
farm or at a feed nult. An operator connects the terminat to the
central computer at Utab State Umiveruity by phone. The
oprrator types i the costs of the feeds and codes to designate to
the computer the animal nutnent requairements and feeds to be
used  The centrat computer catcutates the stimal diet and the
portabie ternunal ponts out the most profitable ane,

Dr Lo £ Harris is typing the data on the portable terminal,
Leonard C Keartas holding o 720 page Atas of Nutritional Data
on United States and Canadian Feeds Scientists from Utah
State University and De E W Crampton of McDonald College in
Quebec prepared the atias for the USA National Academy of
Sciences  1tas used as a ‘hable” 0o field,
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