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Additives for Rations? 

Amino Acids Have Major 
Role in Turkey Feeding 

PAUL E. WAIBEL* 

The future seems bright for more ex
tensive supplementation of turkey ra
tions with individual amino acids. 

Not only will this reduce the amount 
of dietary protein required, but diets 
will have more room for high energy 
feeds such as corn and others. 

For example, studies on turkeys un
der 8 weeks indicate that methionine 
is the first limiting amino acid, and that 
lysine is the second limiting amino 
acid. 

Protein of soybean meal tends to be 
deficient in methionine, but is a good 
source of lysine. Therefore, one would 
expect a younger animal fed a diet 
higher in soybean protein to be primar
ily deficient in methionine. 

However, as the protein requirement 
of the turkey decreases, deficiencies of 
corn protein-such as lysine-can be 
expected to come into play. Recent re
search shows that lysine is probably the 
second limiting amino acid under these 
conditions. 

Methionine Supplementation 

There is considerable evidence to 
show that methionine supplementation 
increases growth. Some 1957 studies us
ing high energy diets at moderate pro
tein levels showed excellent meth
ionine responses. It has also been shown 
that methionine requirement is de
pendent upon dietary energy level. 

It is convenient to use a 28-percent 
protein corn-soybean meal type ration 
in studies on protein, amino acid, and 
energy for young turkeys. Unfortun-
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ately, this contains a low energy con
tent, because of the high amount of 
soybean oil meal. 

From this starting point, one ap
proach in University of Minnesota re
search has been to add fat to the diet. 
In general, with added dietary fat, 
higher levels of protein are needed for 
maximum growth. More recent studies 
show that adding 10- or 15-percent 
animal fat to the normal 28-percent 
protein starting diet could usually be 
tolerated without markedly reducing 
growth rate. 

However, adding protein to mainta in 
the nutritive ration did result in more 
rapid growth. And growth was in
creased even more by supplementing 
with methionine. Also, adding meth
ionine increased growth when turkeys 
received 28-percent protein and a high 
fat diet. However, lysine was somewhat 
deficient in the latter case. 

Another Minnesota study showed that 
a 24-percent protein-starting diet was 
not markedly deficient in lysine, but 
adding methionine did bring excellent 

responses. This ration contained 52.6-
percent corn, 34-percent dehulled soy
bean meal, 2-percent fish solubles, 2-
percent dried whole whey, and 2-per
cent alfalfa meal. 

A more detailed test, however, 
showed that the above ration was "on 
the borderline" where lysine was con
cerned. 

But th e study also showed that the 
24-percent protein diet probably had 
adequate amounts of the other essen
tial amino acids. 

Study in Progress 

Work now underway shows that 
where 28- and 24-percent protein was 
fed from 0-4 and from 4-8 weeks of 
age respectively, methionine was slight
ly deficient. When 24-percent and 20-
percent protein were fed during the 0-4 
and 4-8 week periods, respectively, 
methionine was severely limiting and 
lysine was not critically low. But it did 
appear that adding lysine produced 
some growth increase after supplemen
tary methionine was present. 

Hay Supplies to be Reported 
A hay supply information service is 

being organized this fall to help Min
nesota farmers meet the hay shortage 
problem. 

The project is being coordinated by 
William Hueg, Extension agronomist at 
the University. County agents and the 
Minnesota Department of Agriculture 
will cooperate. 

Agents and local weed and seed in
spectors are gathering the information 
and reporting it to the state offices. 

State reports are being issued jointly 
by the University and Department of 
Agriculture every two weeks until the 
end of the year. 

The report for each county will in
clude amount of hay needed, amount 
of hay for sale, and approximate prices 
which hay sellers are asking or which 
farmers are willing to pay. 

Copies will go to agents, weed and 
seed inspectors, and other agricultural 
workers. 
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Studies Reported on 
Use of Tranquilizers 

. .. FOR LIVESTOCK 

W. H. HALE* 

Tranquilizers include drugs which 
allay anxiety or tension without neces
sarily deadening pain or inducing sleep. 
For large animals, they fall in two 
categories-nutritional use and applica
tion in veterinary medicine. 

Where veterinary use is concerned, 
tranquilizers are generally intended to 
reduce pain and slow down normal 
reflex patterns. Again, there are two 
possible areas of use. 

First, they are used to help quiet 
the animal or impose chemical restraint 
for such things as hoof trimming, wean
ing, or minor surgery. Veterinary tran
quilizers have been very helpful for 
this type of work. 

Second, they have been used to at
tempt to reduce shrinkage in cattle. 
This received a rather large amount of 
publicity recently, but scientific reports 
are scanty. 

Steer Shipment 

For shipment, animals should not re
ceive a level which causes them to show 
visual signs of sedation. Over-dosed 
animals present problems during ship
ment. 

When tranquilizers are used in ship
ment of steers, one primary effect may 
be to reduce excitement and make the 
animals easier to handle. In turn, stress 
is probably reduced and the animals 
may arrive at their destination in better 
condition and probably subject to fewer 
disease problems. Actual in-transit 
shrink may be lower. Such use is very 
prom1smg, but there are many prob
lems, such as tissue residue and dose 
level. 

Nutritional Use 

There is more information available 
on so-called nutritional use of tran
quilizers . Tranquilizer is added to the 
ration or supplement at a level too low 
to cause signs of tranquilization or se
dation. The purpose is to increase gain 
and improve feed efficiency. Results 
with swine and poultry have not been 
too promising; the most promising effect 
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seems to be with feed lot beef cattle 
and sheep. 

One consideration is that tranquilizer 
must not reduce activity of the animal 
to a point where it eats less feed. 

Hydroxine Studies 
A recent summary of available cattle 

trials shows that hydroxyzine improved 
gains by more than 8-percent with a 7-
percent improvement in feed efficiency. 
With lambs, gains have increased 10-
percent and feed efficiency has im
proved by 7-percent. So far, the testing 
has been with feed lot cattle on rations 
of varying energy levels, and there has 
been no indication of an energy effect. 

Carcass grades and dressing percent 
have tended to be improved. The 
growth promoting effect is in addition 
to that obtained with stilbestrol. 

Steers are apparently extremely tol
erant to high levels of hydroxyzine. 
They have been fed for 150 days on 
levels of 2.5 mg. (milligrams) to 500 
mg. daily. Weight gains at the 500 mg. 
level were not as high as the 2.5 mg. 
level, but were above steers getting no 
hydroxyzine. The recommended level 
is 2.5 mg. per steer daily. 

••• FOR POULTRY 
RAY E. BURGER • 

Tranquilizers, mainly reserpine and 
phenothiazine derivatives, have been 
studied for their effect on production 
under normal and adverse environ
mental conditions. However, the dosage 
is generally below that used for seda
tive purposes. Therefore, use of the 
term "tranquilizers" as applied to these 
drugs may be misleading. 

Growth 
Reserpine and chlorpromazine, but 

not meprobamate, at low levels have 
promoted a slight increase in growth of 
chickens and turkeys, under normal 
conditions. The effect seems to be more 
pronounced at high environmental tem
peratures, but what the drug is really 
doing is reducing the amount of growth 
depression. 

Egg Production 
Most reports indicate either no effect 

or a slight depression in rate of lay 
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The reason for the growth-promoting 
action exerted by tranquilizers when 
fed in small quantities is not clear. It 
does not lessen activity in ruminants 
or in other animals tested. This absence 
of sedative action was observed even 
when extremely high doses were fed 
experimentally. 

Therefore, hydroxyzine given in the 
feed is not a "chemical restraining 
agent." And the growth promoting ac
tivity is not a result of lessened physical 
activity. 

It is conceivable that small doses of 
hydroxyzine exert a protective effect 
against environmental stress which does 
not present itself in the animals' gross 
behavior or otherwise. Conceivably, 
also, the action is mediated through the 
nervous system to the organs of diges
tion and assimilation. 

when tranquilizers are used under 
normal conditions. In one report, in
cidence of cage fatigue was reduced. 

Dissecting Aneurysms 
Reserpine has been administered to 

turkey flocks suffering from dissecting 
aneurysms or "hemorrhaging disease" 
at the levels known to depress blood 
pressure in these birds. Two reports 
indicate the drug may have valtae in 
treating this disease. 

Mortality 
The tranquilizers have been reported 

to reduce mortality occuring at high 
temperatures. Under normal conditions, 
no effect has been noted except that in 
one report on pheasants, cannabalism 
and feather pulling was reduced. 

OtherEHects 
Reserpine and chlorpromazine have 

been shown to reduce heartbeat rate 
under high temperatures. This indicates 
that the protective action is based on 
reduction of activity on the sympathetic 
nervous system. Reserpine has also been 
reported to depress thyroid weights, 
serum, and egg yolk cholesterol. 
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PROTEIN ~~BlJILDING BLOCKS'' ARE IMPORTANT 

Swine Feeding Amino Acids • zn 
D. E. BECKER,. 

Perhaps no class of nutrients is more 
important and critical in swine diets 
than proteins or their components, 
amino acids. Recommended protein 
feeding levels for growing-finishing 
pigs are: 

percent 
Creep feed (5 to 25 lbs.) .......... . 
Pig starter (10 to 25 lbs.) ................ . 
Grower (25 to 100 lbs.) ... 
Finisher (100 to 200 lbs.) .. ............. . 

20 
20 
16 
12 

Gilts during gestation should get 16-
percent protein. Sows require about 12-
percent for the first two-thirds of the 
period and 16-percent for the last third 
Gilts and sows during lactation and 
breeding boars each require a 16-per
cent protein ration. 

However, we have r ealized for a long 
time that it is the constitutents of pro
tein, rather than protein as such, which 
are so critical in swine nutrition. 

Actually, swine do not r equire pro
tein. Some researchers have obtained 
normal growth in weanling pigs which 
received only purified amino acids and 
an additional source of nitrogen- but 
no protein. ·· 

Some 22 amino acids have been rec
ognized in animal feeds. Only 10 are 
essential for swine-an essential amino 
acid being one that pigs cannot synthe
size rapidly enough to permit optimum 
performance. 

Nonessential amino acids can be syn
thesized by the body tissues, if a 
source of nitrogen is present, and are 
therefore not needed in the diet. 

Nonessential 
amino acids 

Alanine 
Aspartic acid 
Citrulline 
Cystine 
Glutamic acid 
Glycine 
Hydroxyglutamic acid 
Hydroxyproline 
Norleucine 
Proline 
Serine 
Tyrosine 

Essential amino acids are needed for 
bodyweight maintenance, growth , re
production, and lactation. A deficiency 
of any essential amino acid in the diet 
of a growing pig will result in slowed 

or arrested growth, depressed appetite, 
and inefficient feed utilization. 

Essential 
amino acids 

Arginine 
Histidine 

Isoleucine 
Leucine 
Lysine 
Methionine 
Pheny !alanine 
Threonine 
Tryptophan 
Valine 

Although nonessential amino acids 
are not required in the diet, both cys
tine and tyrosine, if present, can satisfy 
part of the need for methionine and 
phenylalanine, respectively. 

Since proteins are the source of die
tary amino acids, swine nutritionists 
have naturally been interested in 
minimum protein feeding levels. Fol
lowing are protein needs suggested by 
the swine subcommittee of the National 
Research Council: 

P ig weight. Protein, 
lb. percent 
25 18 
50 16 

100 14 
150 13 
200 12 

However, recent experiments have 
shown that diets containing 18-percent 
protein may actually be inadequate for 
proper amino acid nutrition 0f weanling 
pigs. In one trial, weanling pigs on a 
corn-fishmeal diet supplemented with 
minerals and vitamins, and containing 
18-percent protein, failed to make a 
satisfactory rate and efficiency of gain. 
In another trial, corn, meat, and bone 
scraps, with minerals and vitamins, 
failed to support optimum performance. 
In both experiments, adding tryptop
han improved rate and efficiency of 
gain. 

So it's clear that amino acid defici
encies can exist in the presence of pro
tein levels that conform to minimum 
recommendations. 

Amino Acids in Corn 
Corn- the basic feed in swine diets

usually supplies a considerable portion 
of the amino acids. But in relation to 

the total need, corn is deficient in all 
of the essential amino acids except 
arginine and leucine. 

Corn, however, is only slightly de
ficient in histidine, valine, and phenyl
alanine, and these are ordinarily sup
plied by supplementary proteins. Levels 
of isoleucine, lysine, methionine, Uu:eo
nine, and tryptophan-all essential
may be inadequate in the ration and 
call for careful consideration. 

Menhaden fishmeal and meat-and
bone scrap are too deficient in tryptop
han to supplement corn adequately. 
Other sources of supplementary protein 
are also too deficient in certain amino 
acids to adequately correct deficiencies 
in corn protein. Blood meal is markedly 
low in isoleucine. It is also slightly 
lacking in methionine. Cottonseed meal, 
linseed meal, and sesame seed meal are 
limiting in their lysine content. Even 
soybean oil m eal is borderline in con
tent of methionine. 

Protein Levels 
It is clear that amino acid needs at 

one protein level will not satisfy the 
need at all protein levels. For instance, 
there is convincing evidence that the 
isoleucine requirement is markedly dif
ferent at two protein levels. A similar 
relationship has been found between 
lysine and protein. 

There is a substantial amount of data 
with the chick to verify the principle 

A special campaign to pro
mote fall soil testing is under
way. It's called MINNESOTA'S 
FALL SOIL SAMPLE ROUND
UP. and it is being conducted 
jointly by county agents. state 
agricultural extension men, the 
fertilizer industry. and others. 

Since more testing helps farm
ers and fertilizer retailers alike, 
dealers are urged :to support this 
campaign in any way possible. 

that the required percentage of certain 
indispensable amino acids in the pro
tein decreases in a fairly direct fashion 
as the protein level increases. With the 
pig as well as the chick, it remains to 
be determined whether this interaction 
applies to all of the indispensable 
amino acids. 

• University of lllinois D epartment of Animal 
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AMINO ACIDS FOR 
CHICI\.. NUTRITION 

DAVID SNETSINGER • 

In studies on protein and amino acids 
for chicks, establishing amino acid re
quirements is no longer of primary 
interest. More attention is being de
voted, instead, to understanding the 
causes for variations in the require
ments. 

Eventually, it should be possible to 
accurately predict the amino acid re
quirements, under most conditions 
through an understanding of amin~ 
acid interrelationships. 

"Amino acid balance" refers to the 
wide variety of conditions which may 
exist in the quantity of available amino 
acids in a ration. It also may denote 
biochemical interrelationships that may 
affect availability of amino acids for 
growth and general well-being of 
animals. 

Current and future research on sub
stitution of amino acids for "intact" 
proteins will tell more about amino acid 
in terrela tionshi ps. 

Amino acids diets have already 
turned up valuable information. For 
e.xample, it has been found that pro
lme, an amino acid previously thought 
nonessential, is essential after all. How
ever, it is required only in small 
amounts. 

Other studies show that requirements 
f~r amino acids phenylalanine, histi
dme, and methionine are lower. Per
haps requirements established with in
tact proteins for these amino acids are 
too high. 

Age, rate of growth, rate of feather
ing, protein and energy levels of ration 
all may affect a chick's requirement for 
amino acids. How these factors affect 
the requirements is fairly well known. 

Less well known, though, is how cer
tain relationships between amino acids 
create altered amino acid requirements. 
So far, only a few such interrelation
ships are known in the chick. Those 
recently demonstrated involve the role 
of isoleucine and valine in overcoming 
excesses of leucine, and glycine and 
arginine in overcoming excesses of 
methionine. 

Here's another recent finding: While 
results are not conclusive, experiments 
~u~gest that glycine and possibly arg
mme can help protect a bird against 
excesses of essential amino acids. 
Should these results be borne out in 
further work, nutritionists will have a 
better understanding of amino acid re
quirements. This should in turn result 
in better balanced proteins which 
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What's New in Farm Research? 
Minnesota Feed Service periodi

cally reports results from recent 
University of Minnesota research 
on matters of special interest to 
retail feed, seed, and fertilizer 
dealers. 

Pelleted barley may have a bright 
future in hog feeding. At the Crookston 
Experiment Station last year, pigs on 
barley pellets gained as well as did 
hogs on ground yellow corn. There 
wasn't much difference in feed effi
ciency, either. 

* * * 
Contrary to some views. nitrogen for 

farm crops has the same effect. regard
less of its form. The important thing is 
for a farmer to know how much he is 
putting on, and how much it is costing 
him per pound. Studies show that it 
can pay to add up to 100 pounds actual 
nitrogen per acre to corn-if it follows 
a non-legume, is on land, and there are 
at least 16,000 plants per acre. 

* * * 
Corn often needs nitrogen, but other 

nutrients are impor tant, too. At the 
Morris Station last summer, applying 
60 pounds nitrogen alone increased corn 
yields by only 2.8 bushels per acre. 
Where the corn got 40 pounds each of 
phosphate and potash-in addition to 
the nitrogen-yields climbed by nearly 
12 bush els per acre. 

* * * 
One way to deal with a rained-on 

hay crop may be to bale it as low
moisture silage, and cover the bales 
w ith air tigh t plastic film.- White mold 

should become available for poultry 
feeds. 

sometimes shows up in the bales, but 
recent research shows burning sulfur 
candles in the enclosure can reduce 
mold to where it's no longer a prob
lem. The candles use up oxygen in the 
"trapped air" that otherwise causes 
mold. They also produce sulfur dioxide 
gas, which has a preservative effect. 

* * * 
Seed on newly-developed Minton 

oats will be available for 1960 planting. 
Research shows Minton, a University
developed variety, to be medium in 
maturity, with medium height, straw 
strength, and seed size. It resists smuts, 
all prevalent races of stem rust except 
7 A, and all races of crow rust common 
in this region. It has yielded higher 
than other recommended varieties of 
comparable maturity. 

* * * 
Boosting the protein content of the 

ration isn't a profitable way to produce 
a leaner pig. Experimental results vary, 
but in general show that percent of pro
tein in a hog's diet has little effect on 
carcass quality. 

* * * 
Stepping up the dose of injectable 

iron can protect a little pig from nutri
tional anemia from shortly after birth 
until it's weaned. Pigs injected with 150 
or 200 milligrams at 3 or 4 days of age 
had higher hemoglobin levels at 35 
days of age than did pigs injected at 
the same time with 100 milligrams
up to now the recommended dose. The 
trouble with the 100-milligram level is 
that pigs often need a second injection 
at about 3 weeks of age. The higher 
dose, though, made the second treat
ment unnecessary. 
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