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LjlJuid or Paste Feed for Swine 

Meehanized ha 
created interest in mixing feed 
with water to help transport the 
mixture. Several different "liquid" 
swine feeding systems are commer
cially available. 

Our knowledge of the pig's water 
requirement is extremely limited. 
We have commonly assumed that 
when dry feed is offered and water 
is available, the pig drinks as much 
as he needs. If feed consumption in 
a liquid system regulates water 
consumption we need to know 
when too little or too much water 
will affect performance. 

Seasonal Variations 

If total water needs of the pig 
are to be supplied as an addition to 
feed, changes in temperature and 
how they affect consumption need 
to be considered. :F'1gure 1 shows 
the average water intake of 27 
growing-finishing pigs in each of 
two trials. These pigs were self-fed 
a complete dry ration and were 
confined to the same indoor feeding 
facility. Winter temperatures were 
held between 50 to 56 degrees F. 
Summer temperatures varied with 
the outside temperatures and 
ranged from 61 to 85 degrees F . The 
lower and steadily increasing intake 
during the winter contrasted with 
the higher and more variable in
take in the summer illustrates the 
different water consumption rates. 

The ratio of water to feed also 
changed in the trial. It ranged from 
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2.0:1 at the start to 1.6:1 at the finish 
of the winter trial. And, in the sum
mer trial it ranged from 2.2:1 at the 
start and increased to 2.5:1 at mar
ket weight. For each pound of live 
weight increase, pigs drank 0.72 
gallons of water in the winter and 
0.93 gallons in the summer. 

Paste Feeding 

Cooperative studies with Dr. W. 
L . Roller of the Agricultural Engi
neering Department show the merit 
of complete rations in paste form. 
These feeds .contain enough water 
to meet the requirements for pump
ing and delivery within the feeding 
system but do not supply the total 
water needs of the pig. 

These advantages were con
sidered for paste feeds: 

Figure 1. Rela tionship of live weight to water 
consumption in two similar experiments. In sum 
mer the envi ronmenta l temperature ra nged from 
61 to 85° F. and in the wi nter the temperatu re 
was held between 50 a nd 56° F. 

Articles in this issue of Minne
sota Feed Service were abstracted 
from talks presented at the 28th 
annual Minnesota Nutrition Con
ference September 11 and 12, 
1967. This conference is sponsored 
by the Universtiy of Minnesota, 
the American Feed Manufacturers 
Asssociation, the Northwest Feed 
Manufacturers Association, and 
the Northwest Retail Feed Asso
ciation. 

1. Elimination of feed waste 
dust. 

2. Automated mixing and 
livery systems. 

3. Free-choice water available 
animal determines total water in 
take. 

4. Avoids drying, settling out, 
caking in delivery system. 

5. Low electrical energy re 
ment. 

6. Micro-ingredients -
antibacterials, and medicinal 
pounds- can be added to the 
ing water. 

7. Accurate control for 
feeding. 

In experiments with pigs 
120 pounds to 210 pounds, the a 
erage daily gain and feed conver
sion of pigs on paste feed were 
equal to or superior to those of pigs 
receiving the same amount of dry 
feed. Full-fed pigs ate an average! 
of 6.30 to 6.49 pounds of feed per 
day and in all cases gained more 
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rapidly than limited fed animals. 
Animals on paste feed drank addi
tional water. Total consumption, 
including water added to feed, was 
similar for pigs on dry and paste 
feed. Addition of water to feed did 
not affect dressing percentage, lean 
cut yield, or marbling of the loin 
eye muscle. 

Paste feed was highly palatable 
and waste was eliminated under re-
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stricted feeding. Nutritional quality 
of the feed was not affected and 
spoilage was not a problem. 

A positive displacement helical 
rotor pump was used to meter the 
proper amount of feed. Baffles in 
the feeding trough discouraged 
movement of pigs during feeding so 
that rate of delivery could be timed 
to rate of consumption. 

Evidence now available indicates 

Liquid Cattle Feed Suppleme 

According to recent research, 
liquid supplements can be formu
lat~d to produce excellent feeding 
results with fattening cattle. 

Although liquid feed supple
ments have been available for sev
eral years, several developments 
during the past 3 years have stimu
lated interest in their use. 

Reasons for this renewed interest 
are: 

1. General acceptance of urea for 
ruminant feeding. 

2. Increased cost of natural pro
tein sources. 

3. Competitive price of liquid 
feed supplements. 

4. Ease of handling in mixed ra
tions for feedlot cattle. 

The choice between feeding liq
uid or dry supplement to cattle 
depends upon ingredient costs and 
availability, production costs, ma
terials handling, flexibility of the 
program, animal performance, cost 
of gains, and personal preference. 

Major Advantages 
of Liquid Supplements 

Lower cost ingredients. Many nu
trients are produced in liquid form 
and therefore cost less because dry
ing costs are saved. Nutrients that 
may cost less in liquid form are 
urea, phosphorus, and stilbestrol. 

• Director of Research and Development, 
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Low cost handling and m1x m g. 
Storing, conveying, and mixing liq
uids cost less than with dry ingredi
ents. Accurate proportioning equip
ment is available for adding liquids 
in a continuous mix or a batch mix 
system. Investment is usually lower 
for the simpler types of liquid mix
ing equipment. 

More uniform nutrient distribu
tion. Segregation and uneven mix
ing are avoided with liquid sup
plements because there are no dif
ferences in particle size and den
sity. With proper quality control, 
liquid supplements will remain sta
ble and uniformly mixed. It will 
also m ix evenly with other dry in
gredients when making the final 
feed mixture. And, in the final mix, 
there is less chance for separation 
and segregation of vital ingredients 
that may be present in very small 
amounts. Many feeders have been 
afr aid of high urea supplements be
cause of possible segregation and 
toxicity-with liquid supplement 
an animal cannot separate the urea 
from the rest of the ration. Precise 
amounts of vitamins and other feed 
additives can be mixed with liquid 
supplements which improves qual
ity and helps satisfy FDA require
ments. 

Decreased feed waste. Feeders 
report as much as 2 per cent feed 
loss or shrink with dry feeds. Liq
uid supplements shrink very little 
in handling and also help reduce 
loss of other feed materials in final 
feed mixtures. Moist, conditioned 
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that swine feeding systems that 
mix feed and water will find great
er use. More reserach and field ex
perience on animal performance is 
needed. 

While most experiments have 
been conducted with growing-fin
ishing pigs, paste or liquid feed 
may also be used for restricted 
individual feeding of sows and 
early weaned pigs. 

feed is not dusty and will reduce 
feed loss in handling and feeding. 

B iological availability. Imptoved 
utilization of urea is reported with 
liquids because it is dispersed 
throughout the feed and because it 
is in intimate contact with quick 
energy sources such as molasses or 
grain. It is also possible that liquid 
urea, when blended with phos
phoric acid, will release ammonia 
more slowly. 

Improved feed palatability. Liq
uid improves the texture of mixed 
feeds and animals accept them 
more readily. Dustiness is elimi
nated and the mixture stays more 
uniformly mixed. 

'F' "' ~hoice feed ing Liquid sup
plement:; rorrnulated with urea and 
phG.; hoJ ic aciu Lau lJ~.; feu iree
·ho.<'e to ... c.ttl~ on range. Consump

tion (..an be ~~..5 ... '"""' u;y ... 1o... 

Published by the University of Minne
sota Agricultural Extension Service, 
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amount of phosphoric acid includ
ed. Usually about 3 per cent phos
phoric acid will regulate consump
tion to about 2 to 3 pounds per day. 
Less labor is needed when cattle 
do not have to be fed daily. 

Possible Problems 
with Liquid Supplements 

Addition of calcium and salt. 
There is no practical method to 
add calcium and salt to liquid sup
plemenc~ ,_,xcept in sma ·mounts 

Corrosion. Corrosion can be a 
t'.Loblem with some ingredwnts. 
However, phosphoric acid is buf-
1.e1.ed by cane molasses so th~t as 
much as 2 per cent phosphorus 
from phosphoric acid can be added 
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without changing the corrosion 
properties. 

Product stability. Some separa
tion of ingredients in liquid supple
ments has occurred when the solids 
content of the liquid supplement is 
low. If solids content is greater 
than 70 per cent there should be 
no problem with most formula
tions. When separation occurs, con
tinuous or intermittent circulation 
of the supplement is recommended. 

Cost of ingredients. In certain 
areas some ingredients may not be 
available. Shipping costs may in
crease the cost of manufacture. 

Summary 

When comparing a liquid protein 
supplement and a dry protein sup-
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plement, the same rules of good nu
trition apply. In both cases the ade
quacy and balance of nutrients is of 
utmost importance. 

Functionally, the principal dif
ferences between liquid and dry 
supplements is the carrier. A high 
urea dry supplement normally uses 
some low cost carrier such as al
falfa, wheat mill feeds, or soybean 
mill feed; while a liquid protein 
supplement uses molasses or some 
other liquid carrier. 

Much can and will be written 
about liquid protein supplements, 
but the growth and acceptance of 
the liquid feed program like any 
other program depends on how 
well the supplements are formu
lated and fitted to the feeding pro
gram. 

Complete Feeds for Dairy Cattle 

Restricted roughage feeding and 
high grain feeding have become 
controversial subjects in dairy nu
trition. Nutritionists are evaluating 
high grain feeding programs be
cause: 1. Less high quality hay is 
available and feed grains are abun
dant, 2. Today's cows have greater 
milk production capacity and more 
nutnents are needed to produce to 
capacity, and 3. Dairy farms are be
coming high!~' m<>f!hanized. 

A dairy cow cannot meet her 
feed requirements for high milk 
production by consuming only for
age. Feeding concentrates accord
ing to milk production theoretically 
allows a cow to produce at a high 
level but most likely maximum 
production is not attained. How
ever, free-choice feeding of con
centrates with or without forage 
has caused a lower percentage of 
milk fat, lower conversion effi
ciency of TDN to 4 per cent fat
corrected milk, and increased body 
weight gains. 

Since present milk pricing is 
based on the per cent of milk fat, 
adopting a free-choice concentrate 
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feeding system remains unreason
able. Also, some data indicate that 
free-choice feeding of grain is not 
economical; so other feeding prac
tices need to be found to supply 
adequate nutrients to lactating 
cows. 

The ideal ration for dairy cows 
would be a combined grain and 
"'nrage mixture self-fed to 1. Stimu
late production because of greater 
energy intake, 2. Maintain the per 
cent of milk fat, 3. Increase the effi
icency in conversion of TDN to 
milk fat, and 4. Cause no detri
mental effect to the dairy cow. 

Developmental research and field 
results indicate that when complete 
rations are fed free-choice, one 
might expect: 

1. Cows to readily consume com
plete feeds. 

2. Corn silage, haylage, corn 
cobs, and cottonseed hulls to com
pare favorably with chopped hay 
as a component of a complete feed. 

3. Complete feeds of at least 30 
per cent roughages to prevent milk 
fat depression. 

4. To avoid reducing milk fat per 
cent and digestive disturbances by 

using coarsely ground roughage. 
5. To maintain dietary fiber lev

els in the complete feed above 10 
percent to prevent milk fat depres
sion. 

6. Mild bloating of cows when 
complete feeds are fed free-choice. 

7. Increased milk production over 
conventional methods if cows have 
a high genetic potential to produce. 

8. Conversion efficiency of TDN 
to fat corrected milk to be similar 
to that of conventional feeding 
methods. 

9. To use urea as a supplemental 
protein source. 

10. The need for excellent man
agement practices when using com
plete feeds. 

Although progress is slowly be
ing made in the complete feed ap
proach, further studies on kinds of 
roughages and level required for 
all stages of lactation are urgently 
needed. Most work so far reported 
has been done at the peak of lac
tation. Besides these full-lactation 
studies, research should be con
ducted to determine how complete 
feeds affect the health and long
term production of the cow. 
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Protein Requirement of Hens Related to Feed Intake 
Lynn G. Blaylock':' 

The goal of poultry nutritionists 
in recent years has been to fmd a 
way to phase feed laying hens prop
erly in spite of the many variables 
involved. 

The laying hen's requirement for 
nutrients is influenced by the body 
size, energy of the diet, environ-

' [~~n!:;e,t::r:~;:~~~f ~~~.of lay, 

Reports found in the scientific 
literature show that the laying 

!hen's requirement for protein var
ied from 11 to 17%. Harms of the 
Florida Station has shown that the 
level of protein required in the feed 
depended on the energy level of the 
diet. The workers at this station 
also showed that the length of the 
laying cycle or clutch was in
creased when adequate protein was 

I 
in the diet as compared to subopti
mal levels of protein. 

Shapiro and Fisher of Rutgers 
University showed that hens re
ceiving 14-16 gms. of protein per 

I 
day from diets made with egg pro
tein, produced at the maximum 

I 
and had maximum retention of the 
protein consumed. 

Several workers have shown that 
temperature cah have an inftue11Ce 
on feed consumption by laying 
hens. The Pennsylvania Station has 
reported that birds held at a con
stant temperature of 89.6° F. volun
tarily reduced their feed intake by 
32% in a 1961 trial and by 31 % in 
a 1964 trial. When the temperature 
in the laying house was cycled from 
55.4-86.6° F. during each 24 hours, 
feed intake was depressed by 10'/t . 

Work at Supersweet Feeds Re
search Farm was carried out to de
termine if the birds' requirements 
were higher than 14-16 gms. of pro-

• Supersweet Feeds Division, Inter
national Milling Company, Inc., Minne
apolis, Minnesota. 

tein per day when they were fed 
practical diets. 

Our results indicate that when
ever the birds' protein intake ex
ceeded 14 gms. per bird per day, 
maximum egg production was at
tained. However, to attain maxi
mum egg size, up to 16 gms. of pro
tein was needed each day. Th!? ef
fect of protein on egg size was 
economically important only ur
ing the early phase of product\on. 
Once larger than 24-oz. eggs were 
produced, further increases in egg 
size would not have produced in
creased returns under normal mar
keting conditions. 

It is possible to under feed the 
laying hen on protein, since the 
amount of feed eaten is a function 
of temperature. By changing the 
protein level of the ration to insure 
at least 14 gms. of protein being 
consumed each day, the layer can 
be successfully fed during either 
hot or cold weather. More protein 
is needed in the ration during hot 
weather, regardless of the stage of 
production, than is needed in cold 
weather. 

Agricultural Extension Service 
Institute of Agriculture 
University of Minnesota 

St. Paul, Minnesota 55101 
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Acting Director ' 

Cooperative agricultural ex· 
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and June 30, 1914. 
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The variation in feed intake be
tween winter and summer was ap
proximately 10 lbs. per 100 birds 
per day while the effect due to a 
10 /'r difference in egg production 
is probably of the order of 1 lb. per 
100 birds per day. This means that 
it is vitally important to take car 
of the changing dietary needs of 
the laying hen with changing se::J.
sons. She may then be able to 
compensate on her own for the 
needs"Uf higher proifuction. 

The following useful schedule 
has been derived from our research 
for feeds containing 2800-2900 Kcal 
M.E.j kg.: 

Feed consumption 

per 100 birds 

Up to 20 lbs. 
From 20-22 lbs. 
23 lbs. and up 

% Protein 

This schedule, if followed on the 
basis of feed intake averaged over 
at least a two week period, will 
provide the layers with 14-16 gms. 
of protein per day. This is the 
amount needed for maximum egg 
production and egg size. 
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