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INTRODUCTION 

The non-range or feed-lot type of livestock industry in Ha
waii depends to a large extent on imported feedstuffs to meet 
the greater proportions of the nutrient needs for the produc
tion of beef. During normal times, inshipment of feedstuffs 
from the continental United States and from foreign coun
tries provides adequate supply for day-to-day operation. 

During periods of emergencies, such as a drought, a mari
time strike, or a nuclear or conventional war, Hawaii may 
be cut off from sources of supply of a great proportion of its 
food and other essentials. The livestock industry must be pre
pared to face the problem of feed shortage, because the State's 
warehouse and grain storage facilities are limited to handle 
only a 60- to 90-day supply of feedstuffs. 



This circular has been prepared to help meet some emer
gencies, including prolonged drought conditions on the range, 
with a minimum loss of production. Suggested emergency 
rations have been categorized for two classes of livestock, 
(1) pen fed beef cattle and (2) range beef cattle. 

The producer of these animals should try to use maximum 
amounts of all available local feeds to compensate for the 
shortage of normal imports of grains arid protein concen
trates. 

LOCAL FEEDS AVAILABLE FOR LIVESTOCK 

PROTEIN SOURCES 

Tuna fish meal, meat and bone meal, bloodmeal. Unfortunately, the 
annual local production of protein feeds is limited to about 2,000 
tons of tuna fish meal, meat and bone meal, and bloodmeal. This 
amounts to approximately 10 percent of the protein requirement for 
the overall animal production in the State, excluding protein already 
supplied in ready-mixed formula feeds. In addition to fish meal, the 
tuna packing industry has a potential supply of 350 tons of concen
trated fish solubles (33 to 34 percent crude protein) per year, which 
is roughly equivalent to 150 tons of fish meal protein. These animal 
and fish by-products are also good mineral and energy sources. 

Alfalfa is a secondary source of protein. The total alfalfa plantings 
in the State amount to about 300 acres with a productive capacity 
of 2,500 to 3,000 tons of alfalfa hay or its equivalent. 

Koa haole, known also as ekoa, is a leguminous shrub which thrives 
under abundant sunshine and adequate moisture to about the 1,500-
foot elevation. There is no commercial source of koa haole, but under 
favorable conditions, high yield of koa haole is available on waste
lands and roadsides. The nutritive value of koa haole is comparable 
to that of alfalfa. 
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Urea and diammonium phosphate are two commonly available non
protein nitrogenous (NPN) sources for livestock feeding. However, 
these NPN materials should not constitute more than 33 percent of 
the total protein equivalent in the rations of beef cattle. Urea and 
diammonium phosphate do not supply any energy or other nutrients 
to the ration. Therefore, energy, as well as other nutrient sources 
such as supplemental minerals and molasses, pineapple bran, or other 
carbohydrate feedstuffs, must be supplied along with the NPN addi
tives. For example, in formulating rations for fattening cattle, it 
should be kept in mind that it takes about 8 to 9 pounds of carbona
ceous feed (pineapple bran, molasses, and pineapple hay) plus slight
ly in excess of 1 pound of urea to equal the nutritional value of 7 
pounds of soybean oil meal. Generally speaking, however, the maxi
mum amount of NPN used should not exceed one-third of the digestible 
protein equivalent of the total concentrate ration. Commercial pre
mixed preparations of urea plus molasses are available through dis
tributors. Consult your Extension livestock agents or specialists for 
further information on the use of these materials as a protein ex
tender. 

CARBOHYDRATE FEEDS 

Pineapple bran heads the list of energy feeds for beef cattle. The 
current price of pineapple bran makes it an economical source of 
energy. It may comprise up to 50 percent of the total ration for cattle. 
Greater amounts may be used if the bran is available in quantity at 
the right price. 

Cane molasses is worth three-fourths as much as barley in total 
digestible nutrients (TDN) when it constitutes up to 20 percent of 
the total concentrate ration. Recent studies at the University of Ha
waii Agricultural Experiment Station indicate that when molasses 
is fed to fattening steers at a 10-percent level in the concentrate 
feed, its net energy value is comparable to that of Pacific Coast barley. 
The utilization of molasses at levels higher than 60 percent of the 
total ration is possible for beef cattle. 
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Beef tallow and kitchen oil waste are rich sources of energy, but 
they are available only in limited supply. Rancid or oxidized fats 
and oils should not be used as animal feeds because of their oxidative 
actions on other nutrients. 

ROUGHAGES 

Roughages play an important role in supplying a considerable pro
portion of the total nutrient requirements for beef cattle. Good pas
tures, if and when available, should be used to the fullest extent. 
Where pastures are not available, soilage crops, such as napier grass 
and panicum grass, sugar cane tops, and cane strippings, may be 
used to good advantage. 

Studies conducted by the Hawaii Agricultural Experiment Station 
and the Pineapple Research Institute indicate that the pineapple 
plant (mainly the upper one-third of the vegetative growth) can be 
used as a source of roughage. The plants may be fed fresh-chopped, 
as silage, or as hay. 

The possible use of pineapple stump residue (after removal of 
enzyme) has bee:1 considered. Preliminary digestion and feeding trials 
indicate the possibility of using this product either as a blender ma
terial with pineapple bran or as an ensiled product. These pineapple 
by-products can be further stretched with a liberal addition of mo
lasses and NPN products. 

Large-scale testing of intercropping pineapple plantings with 
rapidly maturing crops, such as barley, oats, corn, or sorghum, is 
worth considering, in order to supplement roughage requirements of 
livestock. One approach would be to ensile the excess tonnages of 
these soilage crops. It is conceivable that the distribution of silage 
might be handled by a contract carrier to minimize investment in 
hauling equipment. 
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STRETCHING IMPORTED FEED ON HAND 

Before an impending emergency, one should have in storage at 
least a 30-day supply of feedstuffs to meet the nutritive requirements 
of the livestock on the farm or feed lot. As much as possible, these 
feeds should be blended with locally available feed ingredients to in
sure continued production. 

RANGE CATTLE 

Most ranchers are aware of the problem that Hawaii beef pro-
~ ducers have because of the limited supply of locally produced con

centrates. The problem is certainly aggravated when producers are 
forced to buy "extra" feed during periods of emergencies, such as 
droughts. In addition, at certain times, such as during shipping 
strikes, practically no concentrates are available for purchase and 
producers have to modify their feeding program accordingly. Good 
management practices should not be abandoned or under-emphasized 
during emergency feeding conditions. The following are some good, 
sound management practices to keep in mind during periods of feed 
shortage. 

MANAGEMENT CONSIDERATIONS 

ALTERING NUMBERS 

Because of the cost of concentrates in Hawaii, most ranchers are 
forced to reduce the size of their herds during periods of drought. 
This is a time when records are invaluable to the producer. When a 
rancher is compelled to decrease the number of livestock, produc
tion is certainly one of the more important factors to consider. It is 
imperative that he locate and cull poor producers in the herd and 
simultaneously select replacements from better-than-average or top 
producers. 

The breeding herd should be inspected thoroughly, and those ani-
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mals exhibiting undesirable characteristics should be culled. For ex
ample, cows might be culled for one or more of such reasons as: 
(1) udder trouble, (2) cancer eye, (3) unsound feet, (4) breeding 
difficulties, and ( 5) age. 

When a severe drought persists, it may be advisable to shift stocker 
and feeder cattle into the feed lot at a younger age and lighter weight 
than normal. However, in the event of an all-out emergency or dur
ing a prolonged shipping strike, it may be more desirable to retain 
feeder cattle on pasture and market directly from the range. 

OVERSTOCKING 

Most ranchers are tempted to increase their herd size when 
optimum conditions prevail. A person should use individual judgment 
and be prepared for emergency situations which might arise, such 
as those "non-rainy days." Droughts have shown ranchers the danger 
of overstocking. 

PARASITE CONTROL 

Weak, emaciated, run-down animals are more susceptible to disease 
and parasite infestation than healthy, thrifty stock. Precautionary 
measures to prevent parasite infestation and disease should receive 
increasesd emphasis dur ing periods of feed shortage. This is certain
ly no time to become lax in following good management practices. 

EARLY WEANING AND CREEP-FEEDING 

The nutrient requirement for lactation is very high. This is ap-
parent from comparing nutrient requirements during lactation and ~ 

gestation. Nutrients required for developing the fetus and up to 
the time of calving are similar to nutrients required during the first 
month of lactation. In times of feed shortage, it might be best to 
wean calves at an earlier age and give the cow a longer-than-usual 
"rest period" before calving. During times of feed shortage, the 
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quantity of milk produced will be lower than normal. 
Creep-feeding is the practice of allowing suckling calves access 

to feed in addition to their mother's milk and the forage in the pas
ture. Whether or not this practice is profitable depends primarily 
upon the amount of milk the cow produces and the quality of avail
able forage. Creep-feeding has been found to be most advantageous 
for calves from young or very old cows, poor milk producers, or 
during a drought. Calves should be kept in a good, healthy, thrifty 
condition both before and after weaning. 

CONFINEMENT OF ANIMALS 

It may be best, when there is a severe feed shortage, to confine 
animals to small areas. This will reduce the activity of the animal 
and subsequently reduce energy expended. This practice would be 
particularly applicable during prolonged drought periods when only 
a small amount of low-quality pasture is available. 

Plenty of fresh water and adequate shade should be available at 
all times. Previous experience has shown that animals may be suc
cessfully fed supplements only twice weekly rather than daily. 

NUTRIENT CONSIDERATIONS-NEEDS AND COSTS 

A number of important considerations determine how and what to 
feed under emergency situations. Specific nutrient deficiencies in 
forages vary tremendously under normal conditions. The quality of 
range forage is influenced in a major way by (1) stage of maturity, 
(2) soil, (3) plant species, (4) climate, (5) animal class, and (6) 
range conditions. In addition, productive function, or nutrient use 
by the animal, is always important when considering nutrient re
quirements. This is very apparent when the daily nutrient require
ments of beef cattle are studied. 

It should be remembered that severe under-nutrition in beef cattle 
can be tolerated only for short periods of time. Under range condi-
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tions, the quality and quantity of the forage are of paramount im
portance. During severe droughts, the quality of Hawaii's pastures 
would probably be less nutritious than "winter forage" grazed by 
most Mainland herds. If the drought is prolonged, even the quantity 
of dry grass is likely to be seriously decreased. 

Some of the major nutrients which should be considered are (1) 

protein, (2) minerals (primarily calcium and phosphorus,) (3) 
vitamin A, and (4) energy. 

When grass matures or becomes dry, the protein content is 
markedly reduced. Digestibility of the protein in the forage is re
duced at the same time, because of an increase in lignin content. 
Protein is very important in growth and development of young 
animals. Also, during lactation and reproduction, requirements for 
protein increase. Fortunately, quality of protein isn't as important 
in feeding ruminant animals (beef cattle ) as compared with simple 
stomached animals (swine.) 

Where plenty of good-quality dry grass is available, cattle may 
only require a protein supplement. Good protein supplements for beef 
cattle are soybean oil meal, cottonseed meal, and linseed meal. Fish 
and meat by-products may also be used. Various legume hays, such as 
alfalfa, are fair sources of protein. In certain instances, a molasses
urea mixture might be feasible. 

In the case of a 1,000-pound pregnant beef cow, in addition to 
ample dry grass, either 1.5 pounds of fish meal or 2 pounds of soy
bean oil meal per head daily would provide the digestible protein 
requirements. Two pounds of cottonseed meal could be used instead 
of fish or soybean oil meal. About 6 pounds of alfalfa hay per head 
daily would meet the digestible protein requirements. 

Phosphorus content also decreases as forage matures and this de
crease tends to parallel the variation in protein level of forages. 
Normally, the calcium content of local forages does not change " 
significantly with advancing maturity. Beef cattle should have access 
to a good mineral supplement, free choice, during all stages of growth 
and productioh. An adequate supply of phosphorus is especially im
portant in efficient production of beef. 
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Vitamin A or its precursor, carotene, is required in the diet of all 
animals. If drought conditions persist over long periods of time, 
vitamin A may have to be supplemented. However, beef cows store 
vitamin A very efficiently and these stores may last as long as 200 
to 250 days. During periods of increased nutrient requirements, such 
as lactation and pregnancy, the stores are depleted more rapidly. 

Vitamin A deficiency will usually occur first in young calves be
cause very little vitamin A is stored in the liver at birth. Good 
sources of carotene are green leafy hays, such as alfalfa, and good 
silage. Commercial sources of vitamin A are available and can be 
added to mineral supplements. 

Where the grass has too low a content of total digestible nutrients 
or energy, a high-energy or grain supplement may be needed along 
with a protein supplement. If practically no dry forage is available, 
some source of roughage needs to be included in the ration. 

It should be emphasized that the breeding herd should re:!eive 
special care during periods of feed shortage. For pregnant animals, 
the primary increase in nutritive requirements, above body main
tenance, is during the last one-third of pregnancy. The protein re
quirement is increased by about 20 percent and the requirement for 
total digestible nutrients is similarly increased. If the mother is fed 
inadequately, the offspring is apt to be weak or undersized at birth, 
and also the supply of milk may be inadequate or of low vitamin con
tent. In addition, weak, unthrifty cows at calving may have diffi
culty in cleaning or expelling the after-birth. A low level of nutrition 
may also cause suppression of the estrus period. 

When purchasing feeds, mineral content and the cost of protein 
and energy should be kept in mind at all times. Feed should be bought 
according to cost per unit of essential nutrient. That is, if a protein 
supplement is desired, the feed should be evaluated by comparing the 
cost per unit of protein with costs of other sources. The same would 
apply to high energy or high TDN feeds. 
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SUMMARY 

Good management of the beef herd is essential during emergency 
periods. A number of factors must be considered in determining how 
much of a particular supplement to feed to range beef cattle. Some 
factors which should receive major consideration are (1) quality of 
forage available, (2) quantity of forage available, (3) kind of sup
plement available, ( 4) productive function of cattle, ( 5 ) condition 
of cattle, and (6) cost of supplement. 

PEN-FED CATTLE 

To make sure that the beef cattle fattening program will continue 
during temporary emergencies, the "poor doers" should be removed 
immediately. The animals attaining finish should be marketed as 
rapidly as possible. 

Fattening cattle consume feeds totaling about 2.5 to 3.0 percent of 
their live weight daily. Older cattle with greater flesh will consume 
less feed per unit of body weight than younger animals carrying 
less condition. 

The table reproduced in the Appendix, taken from the National 
Research Council Publication No. 579, 1958, gives the daily nutrient . 
requirements for fattening beef cattle based upon air-dry feed con
taining 90 percent dry matter. 
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Many combinations of feed can be used to feed fattening beef 
cattle. Three separate rations are listed in the Appendix. Each of 
these rations can be used to supply the needed nutrients for 600- to 
1,000-pound yearlings and two-year-old steers. Other combinations 
may be fed as long as there is adequate intake to meet nutrient re
quirements. 

In case of an all-out emergency, such as an international war, it 
may become necessary to shift pen-fed cattle to the range and sup
plement forage with various combinations of locally available feed
stuffs. In addition, it would be necessary to place a priority on feed
ing those classes of livestock whose products are needed for the 
well-being of the community. Such necessary products would include 
milk and eggs for our children, hospital patients, and the aged. 
Furthermore, beef cattle would undoubtedly rate low on the priority 
list for receiving cereal grains because these grains can be used 
directly as food for man. 
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Wintering weanling calves 

400 1.0 10.3 
500 1.0 10.3 
600 1.0 9.1 

1.5 
0.8 
0.5 

1.0 
0.7 
0.5 

1.5 
0.4 
0.0 

8.3 
7.5 
7.5 

7.5 
7.5 
7.5 

0.18 0.15 0.6 
0.16 0.15 0.8 
0.16 0.15 0.8 

240 
280 
280 

600 
800 
900 

700 
900 

1000 

800 
1000 
1200 

16 
18 
18 

22 
18 
18 

6.2 
6.2 
5.5 

55 
54 
53 

1.10 
1.08 
1.05 

Wintering yearling cattle 

5.0 
4.5 
4.5 

50 
50 
50 

1.00 
1.00 
1.00 

Wintering pregnant heifers 

4.5 
4.5 
4.5 

50 
50 
50 

1.00 
1.00 
1.00 

Wintering mature pregnant cows5 

7.5 50 1.00 
7.5 50 1.00 
7.5 50 1.00 

0.26 
0.22 
0.19 

0.16 
0.16 
0.16 

0.20 
0.17 
0.15 

0.15 
0.15 
0.15 

0.6 
0.7 
0.7 

I Average dai ly ga in for fattening cattle is based upon cattle receiving stilbestrol. 
Fattening cattle not receiving s tilbestrol gain from IO to 20 percent slower than the indicated values. 

2 Digestible energy fDE) has been calculated on the assumption that I gram of TON contains 4.41 kilo
calories !cal.) of DE. The formula for converting kcal. per gram to therms per pound is therms of 
DE = lbs . _TON x gm x 4.41 K~ DE may be converted to metabolizable energy by multiplying by 82 

I00 Kcal. 
percent. 

3 Vitamin A requirement has been computed on th e bas is of I mg. carotene equaling 400 IU Vitamin A. 
4 On e therm equals 1,000 kilocalorie s or large Calories , or 1,000,000 small calories (1 ,000 ,000 cal.). 
5 Under some range conditions it may not be econom ically justifiable to feed pregnant cows these levels 

of total feed and TON during winter month s. Short pe riods of moderate weight loss can be tolerated 
without serious effects. 

600 
880 

1040 



_____ 

Bulls, growth and maintenance (moderate activity) 

12.5 
12.0 
10.0 
9.3 

7.5 
7.2 
6.0 
5.6 

63 
60 
59 
54 

1.26 
1.20 
1.18 
1.08 

0.29 
0.21 
0.16 

880 
1200 
1400 
1680 

I 
Body 

Weight 
lb. 

Daily 
Av. Feed 

Daily Per 
Gain1 Animal 

lb. lb. 
.__ 

Cows nursing calves, first 3-4 months postpartum 

900 
1100 0.0 28 8.3 

Normal growth heifers and steers 

400 121.6 11.7 7.0 58 1.16 
600 1.4 16 9.3 535.6 1.06 
800 1.2 19 7.8 504.7 1.00 

1000 1.0 21 7.8 4.7 50 1.00 

600 2.3 16 
1000 1.6 20 
1400 241.0 
1800 0.0 26 0.13.. 

Total 
Protein 

0/o 

Percentage of Ration or Amount, Per Lb. of Feed 
Digest- '" 

ible 
Protein DE2TDN Ca 

0/o 0/o therms/lb.4 0/o 
i.____ ___, ....__.... ,_______ ----

0.24 

0.29 
0.20 
0.17 
0.14 

Vita
p min A3 

0/o IU/lb. 
...._ .... 

0.18 3.6 1440 

240 
240 

I 
280 
320 

0.21 0.6 
0.16 0.6 
0.15 0.7 
0.15 0.8 



Emergency feeding rations 
for range beef cattle1 

Sample rations for 400-lb. heifers and steers2 

No. 1 
10 lbs. Cane Strippings 
4 lbs . Cane Molasses 
1 .5 lbs. Fish Meal 4 

TOTAL 
No. 2 
7 lbs. Cane Bagasse 
4 lbs. Cone Molasses 
1.5 lbs. Fish Meal 

TOTAL 
NO. 3 
20 lbs. Cane Tops 
4 lbs. Cane Molasses 
1.5 lbs. Fish Meal 

TOTAL 

Ory3 

Matter 
Lbs. 
4.57 
3.19 
1.35 
9.11 

6.32 
3.19 
1.35 

10.86 

4.54 
3.19 
1.35 
9 .08 

Digestible3 

Protein 
Lbs. 
0.00 
0.04 
0.67 
0.71 

0 .00 
0.04 
0.67 
0.71 

0.14 
0.04 
0.67 
0.85 

Sample rations for 600-lb. heifers and steers 

No. 1 
20 lbs. Cane Strippings 
4 lbs. Cane Molasses 
1.5 lbs. Fish Meal 

TOTAL 
No. 2 
10 lbs. Cane Bagasse 
4 lbs. Cane Molasses 
1.5 lbs. Fish Meal 

TOTAL 
No. 3 
40 lbs . Cane Tops 
4 lbs. Cane Molasses 
1.0 lb. Fish Meal 

TOTAL 

D.M. 
9.14 
3.19 
1.35 

13.68 

9.03 
3.19 
1.35 

13.57 

9.08 
3.19 

.90 
13.17 

D.P. 
0.00 
0.04 
0.67 
0.71 

0.00 
0.04 
0.67 
0.71 

0.28 
0.04 
0.44 
0.76 

Total3 
Digestible 
Nutrients 

Lbs. 
2.17 
2.42 
0.91 
5.50 

2.87 
2.42 
0.91 
6.20 

2.56 
2.42 
0.91 
5.89 

T.D.N. 
4.34 
2.42 
0.91 
7.67 

4.10 
2.42 
0.91 
7.43 

5.12 
2.42 
0.60 
8.41 
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Sample rations for 800-lb. heifers and steers 

No. 1 
25 lbs. Cane Strippings 
4 lbs. Cane Molasses 
2 lbs. Fish Meal 

TOTAL 
No. 2 
14 lbs. Cane Bagasse 
4 lbs. Cane Molasses 

2 lbs. Fish Meal 
TOTAL 

No. 3 
50 lbs. Cane Tops 
5 lbs. Cane Molasses 
1 lb. Fish Meal 

TOTAL 

D.M. 
11.42 
3.19 
1.80 

16.41 

12.64 
3.19 

1.80 
17.63 

11.35 
3.99 

.90 
16.24 

D.P. 
0.00 
0.04 
0.89 
0.93 

0.00 
0.04 

0.89 
0.93 

0.37 
0 .06 
0.44 
0.87 

Sample rations for a 1000-lb. pregnant beef cow 

No. 1 
25 lbs. Cane Strippings 
3 lbs. Cane Molasses 
1.5 lbs. Fish Meal 

TOTAL 
No. 2 
15 lbs. Cane Bagasse 
3 lbs. Cane Molasses 
1.5 lbs. Fish Meal 

TOTAL 
No. 3 
42 lbs. Sugar Cane Tops 
5 lbs. Cane Molasses 
0.8 lbs. Fish Meal 

TOTAL 

D.M. 
11.42 

2.39 
1.35 

15.16 

13.54 
2.39 
1.35 

17.28 

9.53 
3.99 

.72 
14.24 

D.P. 
0.00 
0.03 
0.67 
0.70 

0.00 
0.03 
0.67 
0.70 

0.31 
0.06 
0.35 
0.72 

T.D.N. 
5.43 
2.42 
1.21 
9.06 

5.74 
2.42 

1.21 
9.37 

6.40 
3.03 
0.60 

10.03 

T.D.N. 
5.43 
1.82 
0.91 
8.16 

6.15 
1.82 
.91 

8.88 
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Sample rations for a 1200-lb. pregnant beef cow 

No. l 
30 lbs. Cane Strippings 
3 lbs. Cane Molasses 
1.75 lbs. Fish Meal 

TOTAL 

No. 2 
15 lbs. Cane Bagasse 
3 lbs. Cane Molasses 
1.75 lbs. Fish Meal 

TOTAL 

No.3 
50 lbs. Cane Tops 
5 lbs. Cane Molasses 
1 lb. Fish Meal 

TOTAL 

D.M. D.P. T.D.N. 
13.71 0.00 6.51 

2.39 0.03 1.82 
1.58 0.78 1.06 

17.68 0.81 9.39 

D.M D.P. T.D.N. 
13.54 0.00 6.15 

2.39 0.03 1.82 
1.54 0.78 1.06 

17.51 0.81 9.03 

11.35 .37 6.40 
3.99 .06 3.03 

.90 .44 .60 
16.24 .87 10.03 -

Local products have been used as much as possible in these rations. Rat ions have 
been balanced taking into consideration the nutrient requ irements as listed by the 
NRC ( 1958) and Morrison's Feeding Standards ( 1957) . 

2 Rations listed for 400-, 600-, 800-lb. heifers and steers make allowances for mod
erate gains but not rapid gains. 

3 Dry matter, digestible protein, and total digestible nutrient figures fer the various 
ingredients were taken from information compi led by L. A. Henke ( 1952 ). Figures 
for bagasse are for cane bagasse , sifted and dried. Bagasse obtained directly at 
the sugar mill may contain as much as 20 percent more moisture compared with 
dried bagasse. Therefore, the quantity of bagasse used in the ration should be in
creased accordingly, in order to maintain the dry matter and TDN content as listed 
in the above ration. 

4 Fish meal may be replaced in any of the rations by other protein sources, such as 
soybean oil meal and cottonseed meal. Substitutions should be made at levels that 
will keep the digestible protein content fairly constant. As mentioned in the section 
on prote in sources , non-protein nitrogenous sources such as urea and diammonium 
phosphate may constitute up to 33 percent of the total protein equ ivalent in the 
rations of beef cattle . 
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APPENDIX 

Nutrient requirements of beef cattle expressed as percentage 
composition of air-dry rations 

Daily 
Feed 
Per 

Animal 
lb. 

12 
16 
20 
22 

18 
22 
26 
27 

Total 
Protein 

O/o 

Percentage of Ration or Amount, Per Lb. of Feed 
Digest-

ible Caro-
Protein pTDN DE2 Ca tene 

O/o O/oO/o O/otherms/lb.4 mg/lb. 

Fattening calves finished as short yearlings 

Body 
Weight 

lb. 

400600 
800 

1000 

600800 
1000 
1100 

800
1000 

[]1200 6 

Av. 
Daily 
Gain1 

lb. 

[I[]4 
2 
2 

[ill8 
5 
3 

[[]
0 

11.0 
11.0 
10.0 
10.0 

10.0 
10.0 
10.0 
10.0 

8.2 
8.2 
7.5 
7.5 

7.5 
7.5 
7.5 
7.5 

1.33 
1.36 
1.36DI] 
1.36 

10.0 
10.0 
10.0 

Fattening two-year cattle 

0.37 0.28. Lil.60.28 0.23 0.6 
0.22 0.20 0.7 
0.20 0.20 0.8 

0.25 0.21 0.6 
0.20 0.20 0.6 
0.17 0.20 0.7 
0.16 0.20 0.7 

0.18 11 0.20 0.6 
0.16 0.20 0.6 
0.15 0.20 0.7 

Vita-
min A3 

IU/lb. 

240 
240 
280 
320 

240 
240 
280 
280 

240 
240 
280 

~ 
N) 

Fattening yearling cattle 

[!] 1.30 
1.30 
1.30 
1.30 

7.5 
7.5 
7.5 

62 
62 
62 

1.24 
1.24 
1.24 
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