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Ingredients 

Cottonseed, meal 
solvent extracted 

Basal mi x 
(Rice, straw

Ha i ze, gr ain) 
56. 3 g TP/kg 452. g TP/kg ........ / 

.----=---'-------, 
Requirement 
97. g TP/kg 

Parts �~� 
diagonal difference 

in values) 

97- - 56.3- 40 .7 452. - 56. 3 - 355. 

Total parts 40.7 + 355. • 395. 7 

Percent of each ingredient in r ation: 

Basal mix 355./395-7 x 100• 89.70 
Cot t onseed meal 40.7/395-7 x 100· 10.30 

Ther e for e , 89.]1 % Basal mix and 10. 30% 
Cottonseed, meal provides a r at ion 
contai ning 97.1 g TP . 

89. 7/100 x 81.14 • 72. 78% o r 5.10 kg 
Ri ce , st r aw 

89. 7/100 x 18.86 • 16.92% or 1. 18 kg 
Maize, gr a in 

TOTAL • 

Total HE and TP 

10.30% o r .72 kg 
Cot ton seed, mea I 
solvent extracted 

7.00 kg 

in ].00 kg of ration: 

Hetabol izable Energy 

Ri ce straw 5. 10 x 1.63 �~� 8.31 
Maize, grain 1.18 x 3.15 ,. 3.72 
Cot ton seed. mea 1 

solvent extracted . ]2 x 2.75 • 1.98 

Tot a 1 7. 00 kg • 13.01 or 
1.86 Hea l / 

kg OM 

Total Protein 

Ri ce, s traw 
Maize. grain 
Cottonseed. meal 

5. 10 X 4. 4 • 224. 
1.18 X 10.9• 129. 

so l vent extrac ted .]2 X 45 .2• 325. 

Total 7.00 kg • 678. g TP 

The daily HE r equirement is 13.4 Meal 
and the TP r equi r ement is 679 g . This 
r ation is low in HE and may r eq u ire a 
readjustment to increase it. This ca n 
be done by r epeating the procedu r e used 
to adjust for p r otein. In this case , 
howeve r, i t i s ass umed that th e HE 
co nt e nt o f the r ation is within 
acceptable I imits. The ca l ciu m and 
phos phorus requirement must be c hecked , 
howe ve r, to determine i f th ey are 
adequate . This is acc o mp 1 i s hed in the 
f o llowing manner. 

Ca1ciuo ( g ) 

Ri ce , st r aw 5. 10 x .0021 x 1000 • 10. 7 
Mai ze, g r ain 1. 18 x . 0003 x 1000 • .4 
Cot ton seed, 

mea 1 so 1 vent 
extracted 

Total 
Requi r ement 

. ]2 X .0018 X 1000 • 1.3 

12.4 
19.0 

Needed t o Ba 1 ance Ration - +6.6 

Phosphorus (g) 

Ri ce , straw 
Hai ze. grain 
Cot ton seed, 

mea I so 1 vent 
extracted 

To t a 1 
Requirement 

5.10 X .0008 X 1000 • 4.1 
1.18 X .0029 X 1000 • 3.4 

.72 X .0121 X 1000 " 8. 7 

• 16.2 
• 14.0 

Needed to Ba 1 anc e Ration - -2.2 

This r a tion pr ovide s su ff icient 
phospho ru s to meet t he daily r equir e ment 
o f this animal. Approximate l y 1]. 4 g of 



1 i mestone, however, w iII be requ ired to 
balance the daily dietary intake of 
calcium with the daily requirement. 
This is calculated as 1].4 g I imestone 
containing 38% calcium ( . 38 x 1 7.4 = 6.6 
or 6.6/.38 • 17.4). 

The vitamin A r eq uirem ent for this 
animal is 13,000 IU of v itamin A/d. The 
ration, however, contai ns approximately 
2000 IU; therefore, 11,000 IUs of 
vi tamin A should be supplemented in some 
form . 

The cost of this ration is: 

5.10 kg Rice, straw x 2.4 cents • 12.2 
1.18 kg Maize, grain x 12.4 cents • 14.6 
.72 kg Cottonseed, x 15.7 cents • 11.3 

meal 
TOTAL CENTS : 38. 1 

A ration consisting of 7 kg of Alfalfa, 
hay, sun-cured would cost 51 cents/d. 
Therefore, the above described r ation 
will cost 12.9cents less eachdayt han 
a rat ion of s t r a i g h t A 1 f a 1 fa, hay , sun
cured (a small adjustment must be made 
to compensate for the addition of 
calci um and vitamin A). 

The r ation has been ca lculated on a dry 
matter basis. Fo r practical purposes it 
must be converted to an as-fed basis. 
T o do this, the amount of each 
ing r edient is divided by the pe rce nt of 
dry matter present {tab le 23). 

The 11par ts as-fed" are ca l cu l ated by the 
equat ion1 dry feed per cent / dry matter 
percent x 100. The moisture contained 
in the fe e ds used in this mixture 
i ncreases the bulk from 99.99 to 110.3 
units. The dry matter o f the mi x ture 
now b ecomes 90.7% (99. 99/ 110.3) . The 
amount of each feed to inc 1 ude in the 
final as-fed rat ion is calcula t ed in the 
followi ng manner; parts as-fed percent 
diviC::ecJ by total pc1rts CiS-fed 
(79.98/110.30 x 100). The amount of 
total dry matter intake wi 11 now become 
7.7 kg on an as-fed basis (7/.907). 

The experience o f the fa rmer, extension 
worker or feed formulator must determine 
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the deg r ee to which diets are acceptable 
for each specific occasion. For 
example , the above ration may be 
suitable for buffalo, but may not be 
co nsumed in suffi c i e nt amounts to 
satisfy the needs of catt I e. Therefore, 
animal responses to any feeding program 
should be care full y obse r ved and adjust
ments made accordingly. Also, whenever 
possible, the various feedstuffs 
available should be analy zed for 
critica l nutrients such as moisture, 
protein and fiber . Large variations are 
to be expected in feeds grown in areas 
having wide variations in environment, 
soi 1 and ag ri cultu r al practices. Some 
sample rations a r e given in Appendix 3. 

Quality Control 

Product quality is of prime importance 
in preparing d i ets for all classes of 
animals. In the preparation of diets it 
must be remembered that "g a rb age in • 
garbage o ut.11 In otherwords, to e nsur e 
that a quality product is produced for 
use by the 1 ivestock industry, quality 
cont r ols must be en forced at each stag e 
of the production-marketing c hain. 
Quality means different things to 
different users. Thus, guidelines must 
b e 'estab lished by an appointed 
regulatory bo d y endowed with the 
autho ri ty to enforce com pliance at all 
levels of the manufacturing c hain. 
Yhile mu c h ca n be done to im prov e 
quality, many factors that affect 
quality are beyond the co ntrol of 
producers either because of natural 
f orces or location. For example, 
weather co nditions before, during and 
a ft er harvest can have a great affect on 
quality, especial l y o f forages. Also, 
in sects and disease can influe nce the 
quality of energy and protein feed 
ingredients, 

As mor e and more nonco nventio nal feed 
ingredients enter the market as 1 ive
stock feeds, the greater is the need to 
have some standa r d by which these pro
ducts are measur ed in terms of meeting 
the nut ri tional r equirements of animals. 



130 

Table 23. Converting Feeds From a Dry Hatter Basis to an As-fed Basis 

I nterna-
t ional Dry Dry 
Feed Feed Matter Parts As-Fed 

Feed Number (%) (%) As-fed ( %) 

Rice, straw I-D3-925 72.78 91.0 79.98 ]2.51 
Maize, grain 4-02-935 16.96 89.0 19.01 17.24 
Cottonseed, meal 5-D1-621 10.29 91.0 11.31 10.25 

solvent extracted 
TOTAL 99. 99. 110.30 100.00 

aRounding errors account for small discrepancies in values. 

Research is being cond ucted to determine 
the heretofore unknown nutrient r equire.
ments of many species of animals. Also, 
many traditional systems of measuring 
nutrient requir ements are bei ng revised 
and new fee ding concepts are emerging. 
In addition, the expanding technology in 
human food productio n is generating an 
eve r increasing number of by-products, 
many of which are suitable as animal 
f eeds . Some method of standard! zing the 
finished product must be established, 
whereby, the nutrient value of these 
products can be assumed un i f o rm and 
consistent. 

Too often, the supplies of feed ingred
Ients available to the farmer or the 
feed manufact urer have been adulterated 
by the addition of some ingredient of 
lesser value. For example, the by
produ cts of ri ce such as bran, 
pol ishings, germs, and gluten are 
adulterated by the addition of ground 
rice hulls. Obviously, this lowers the 
qua li ty of the product and inhibits the 
performance of animals receiving diets 
containing these ingredients. Feed 
composition data from developing 
countries that are stored in the data
bank at the Internationa l Feedstuffs 
Institute (USA) show an extremely wide 
range of values for most of the 
proximate analyses of industrial by
products such as fish meal, cottonseed 
meal, etc. Using ingredients that vary 

so widely in nutritive val ue poses a 
complex problem for those formulating 
diets that are to promote a maxi~um 
return from an ani mal feeding 
enterprise. 

To over come such pro blems. most deve lop
ing co untries have c reat ed some form of 
feed control agency. These agencies are 
charged with establishing acceptabl e 
standards of quality co ntrol and 
11 po1 icing11 the feed industry to ensure 
that al l feed i ngredients entering the 
marketplace meet these standards . 

Standardization can be defined as 
the establishment and application of 
rules in order to regulate 
activities in a particular field for 
the benefit and with the parti c ipa
tion of all interested parties and, 
in partcular, in order to achieve 
the greatest possible overall saving 
whi l e observing functional and 
safety requirements . (Sison , 1980, p 
165) 

The North American Continent has 
established an organization known as the 
Association of Ameri c an Feed Control 
Officials (AAFCO). The purpose of th is 
body is: 

. •. to establish and maintain an 
association through which officials 
of any state •. dominion , federal or 



other governmental agency on the 
North American Continent, and 
employees thereof charged with a 
responsibility in enforcing the 
laws regulating the production, 
labelling, distribution, or sale of 
ani mal feeds or 1 i vestock remedies 
may unite to explore the problems 
encounte red in administering such 
laws, to develop just and equitable 
standards, definitions and policies 
to be f ollowed in enforcing such 
1 aws, to promote uniformity in such 
laws , regulations and enforcement 
policies, and to coope rat e with 
members of the indust r y producing 
such products in order to promote 
the e ff ect iveness and usefulness of 
such products. (AAFCO , 198 1, p 43) 

\./hen animals are being managed and fed 
for optimal production of meat, mi lk, 
fiber, eggs or work, they require a 
steady supply of high quality nutrients. 
When the quality of a diet vari es due to 
inferior ingredients, anima ls receiving 
t h is diet r espond quickly and negatively 
by a decrease in production. This, of 
co urs e results in a lower yield and a 
drop i n the in come of the producer. To 
overcome this, safeguards must be 
establIshed and laws enacted for their 
enforcement if a strong livestock and 
poultry production system is to develop 
and become vi ab 1 e. 

When complete feeds are manufactured and 
o ffer ed to the consumer, they should 
stipulate the c hem ical content (approxi
mate analysis, moisture, calci um and 
pho sphorus), and the specific animal for 
which the feed is i ntended. Feeds 
formulated for a single species, such as 
cattle, must provide the nutrients 
required by the animal for different 
physiological functions such as mainte
nance, growth, product ion and 
reproduction. The animal's requirements 
w i 11 vary for each o f these stages, and 
diets must be co rrect ly f o rmulated to 
provide all the essentia l nutrients to 
meet the requir ements during eac h stage. 
For exampl e, the total protein r equi re
ments of diets f ed to small growing 
calves will be approximately 25%, while 

131 

the total protein of a diet prepared for 
a mature cow at maintenance may be as 
low as 8 to 10%. Energy, minerals and 
vitamin requirements also, are different 
for most c 1 asses of ani rna 1 s. Therefore, 
for the consumer {1 ivestock manager
farmer) to be assured of a rei iable 
source of feed that is of cons i stently 
good quality, some form of standardiza
tion of qualit y and rules for enforcing 
adherence thereto are necessary. 

Manufacturers of animal feeds should be 
1 icensed by an appropr late branch of 
government, and their performance in 
respect to the quality of their produc t s 
should be monitored. Labelling of all 
mixed f eeds should be manditory and each 
label should state the species o f anima l 
and the purpose for which it Is 
intended, such as: cattle , finishing; 
buffalo, lactating; broiler. start e r ; 
lambs, ea rly wean ed; etc. The l abel 
should also co-ntain a 1 ist of the 
ingredients in the feed and a guarantee 
of the quality. Generally, the guaran
tees will incl ud e minimum amounts of 
p r ote in, fat, calcium and phosphorus; 
and max imum amounts of c rude fiber, as h 
and moisture ( figure 21). When feeds 
are labelled in this manner, the 
purchaser can evaluate the nutrit ive 
value of the product and make cost 
compa risons with s imilar products that 
are available. 

When a manufacturer of formula feeds 
guarantees his feed, it is expected that 
that feed will be of the quality and 
standard expected. Occasion a I 1 y, same 
manufacturers get care l ess and offer low 
quality products to the consumer. 
Regardless of the cause of some low 
quality feeds , it behooves both 
manufacturer and livestock and pou l try 
raisers to establish some form of Fe e d 
Control Service. These services should 
be set up by 1 aw to prevent or co rrect 
any adulteration or manufact ure of low 
quality f eeds. Laboratories should be 
provided where samples co llected at 
r ando m fr o m feed manufacturers and 
dealers are periodically analyzed. 
Control offices should be establIshed 
where a manufacturer can register his 


