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When a Balanced Ratjon is Not Balanced

New Facts in Feeding for Growth and Reproduction That Upset Some Old Theories

HESE experiments for the first time
T show the limitations of the theory o

# balenced ration and incicate th
very great importance of other iactors b
sides proteln and energy in the successful
diet. It was, indeed, surprising to find that
the common wheat kernel had a definite
though lew toxicity, and that mineral mat-
ter Is of such gréat importance. It is well
to keep in mind that, while from the econo.
mic #tandpoint it Is important to prevent
wasie by conforming in feeding practice to
the lowest requirements of our standards,
it is also important to remember that it ig
well to have sufficlent excess of the varlous
necessary_constituonts in order to provide
4 safe margin for the animal. The restrie-
tion of the amounts of two indispensable
constituents to the border line of deficlency
between (wo different rations may not b
a serlous matter, but when both are restrict
el in one ration the effects gay be disas.
trous. Similarly, as brought out with the
animals fed with wheat grain, the presence
of toxicity may or may not be shown by
the animals, depending entirely upon the
character of the other congtituents of the
ration. The necessity of considering such
factors as toxieity, suitable proteins, growth-
promoting substances or vitamines, and a
proper balance of salts, indicates how complex the
problem of nutrition really is and how necessary it
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Two Rats of the Same Age.
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It we take such a mixture of foodstufrs which do
uot allow an animal to grow and stir into it a small

quantity of egg yolk, say for
A pound of the ration n
ounce of egg yolk, growth
can be induced. The same
result would be obtained it
we had put in an ounce of
evaporated milk instead of
the egg yolk. Suppose, now,
that we take all the fat out
of this satisfactory ration by
extracting it with something
that dissolves fats. Then it
will be found that, though the
ration will be able to mafn-
g tain young rats without any
increase in weight for about
a month, it will no longer be
able to induce growth. Only
on restoring the extracted
fats to the ration will prompt
resumption of growth er

ue.
A similar result could have
been obtalned by adding

butterfat or the fats, obtained
from certaln animal organs;

A cow

good roughage.

I8 that the relative importance of the factors be
dlearly exposed In order that we may place the
varlous feeds in thelr proper category.
Vitamines.

A word about vitamines, These are as yet un
identified chemical substances in foods, which are
thsolutely necessary for growth and reproduction
Without them no growth will take place. They ap-
pear 1 be abundant in milk and eggs and In the
laly portion of plants. One elass—soluble in water
nt In seeds, while another class- soluble
narently not so abundant in seeds. We
little ahout either class, but we know
t both kinds must he present In ample quantity
# ration is to be complete Our results with the
vheat ration are not to he attributed to a low sup-
[*3l7 of the fat soluble vitamine sinee the addition of
Buttertat, which contains it in abundance, did not
Improve it for reproduction. The other class of vita-
nines—the water soluble type—was abundantly sup.
ied By the wheat grain

A number of years ago chemists tried to get young
salmals 1o grow oni rations which were made up of
mixtures of carefully purified proteins, carbohydrates,
B Bt and salt mixtures from the chemical laboratory.
These salt mixtuses must contain all salts which are

18 ash when the body of the animal s burned,
ind fnclude potassfum, sodtum, calelum and the mags
beslum salts of sulphurle, phosphorl. and hydro-
dhlorle aclds. When sueh rations are fed, the ani-

ot only do not grow, but they will not live

y great length of time, ordinarily noi over two
Moths. The essenttal thing to remember about
these oxp

eriments s that the foods used were
PRy purineq,

in fat—j
know very

The Effect of Adding Alfalfa to a Wheat Ration.

a
reproduction in the first
8 normal and strong and the cow
This illustrates the great influence of

fa per call showing the effect of a ration of wheat grain,
And alfeifa hay. With half the roughage as alfaifa hay,
festation period was sicoessful,  The
W apparently healthy and vigorous

but other fats, such as lard,
almond oil, and cottonseed
oll, would not have brought
about the same resnlt These
facts might vell cause us to
. stop and thin Because of
the fact that some fats na
turally contain substances
aiecessary for growth while
other fats do not contain such

wheat straw,

Food Made the Difference.

to our ration prompt resumption of growth
will cecur. It was not, then, the addition
of facs alone, or substances ¢ ried by them
that caused resumption of growth when un-
treated egg yolk was added, but it was the
addition of fat soluble vitamines and water
soluble vitamines, Both are indispensable
for growth. Like the fat soluble vita
mines, the water soluble vitamines can
be obtained from various sources, They
are found in abundance in eggs, milk, grains
and in the leafy portion of planty, from
Which they can be readily extracisd with
water. They are not present in starch,
sugars and fats and are found oaly to a
very limited extent in polished rice.

The fact that the leafy portion of plants
appears to carry a bountiful supply of both
classes of these Indispensable vitamines
adds another good reason for l*n use of
Bood roughages in feeding our stdck. ft is
Just those roughages with plenty of leafy
materlal remaining, such as clover hay, al-
falta hay, and corn fodder, that are the most
valuable. Those with practically no leaves
and only the stems, as In Lue case of the
straws, constitute the poorer class of rough-
ages.

While the experiments outlined . above
show that our knowledge of feeds is incom-
plete and that there is much to learn about physio-
logically balanced rations, yet the farmer would gain
nothing by discagding his present ‘Lethods of balanc
ing rations and would indeed lose much by #b doing.
Energy and proteins are the nucleus of good ration
construction and calculating their proper proportion
a8 prescribed in the standards should be continued
It will in the majority of cases bring success. What
we learn in addition in the future about the balane-
ing of Balts in a ration, about the supply of vitamines
and their preservation in the handling of our farm
crops, about the inequality of the nutritive value of
the proteins, about the content of toxic materfals,
will be so much galned, and we want such know-
ledge; but the central nucleus of ration construction
Is sound and such results as given here shou'd only
whet our appeftte fo~ more knowledge and should
not In the least shatter our faith fn w hat we already
possess

Eventually the balanced ration will mean tha com-
plete ration, but that only when more knowledge
is avallable; and the complete ration which we hit
most of the time now (but when we miss it are at
a loss to know the reason thereof) will inelude more
than protein and energy; it will include both of these,
and in addition it will mean a proper mineral con
tent, an absence of polsonous materials, an adequate
supply of vitamines, and possibly things yet to be
discovered, Our understanding of nutrition must
expand. Under conditions of forced restriction it s
bot Impossible for a feeder or breeder to enter the
danger zone, as in the case of the Nebraska farmers,
and only when we have complete understanding of
all the nutritional factors required by animals and
(Continued on page 13.)

sukstances, there has arisen
the necessity of speaking of
the presence or absence of
fat soluble vitamines. These
vitamines are closely, though
not  exclusively, assoclated
with fats, as seeds to a cer-
tain extent and the leafy por-
tion of plants to a consider-
able extent also contain these
substances Alfalfa leaves
are a very good source of
these unknown constituents,
although there is every rea-
Son to suppose -that the for-
Age portion of plants in gen-
eral {s a better source of this
class of vitamines than the

grains,
Another Class of Vitamines.
Besides the fat soluble type
of vitrinines we have still an-
other class to consider. Sup-
pose that to our unsatistac-
tory “ration of proteins, car-
hydrates and salts there iy
added the egg yolk tat or but-
terfat; we will find that the
ration will still be unsati
tory. If now we make a water
extract of the egg yolk from
which the fat n pre.  bottle
'y removed and add this

e

The Effect of the Wheat Ration Fed Continuously.
The same cow shown, showing the effests from the cont
gestation period of & rath
Lalf was carried to the full time, but w:

Inuous feeding for (¥ second
traw, and

a This
first was from the
were so weak that it

on of Wheat grain, wheat s

fore

3 Erew strong, but the ood fo
ficat few days of its life on the first joints, This calf Wwas blind, The mother
however, an 8ood
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