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INTRODUCTION 

The average annual butterfat production per cow in this 

country is but little more than enough to pay the cost of produc- 

tion. Many of the cows are kept at actual loss. As population 

increases, the demand for dairy products will increase but the 

cost of feed will also increase. This means that the future 

demands for these products must be supplied by more efficient 

producers rather than by larger numbers of cows. These improved 

cows must come largely from the farms of specialized dairymen who 

will keep good herd bulls and raise their heifer calves. At 

present many of these men depend upon dealers and general farmers 

to keep them supplied with cows. Such cows as can be obtained 

from these sources re naturally low producers and men who re- 

sort to such means of obtaining dairy cattle cannot hope for any 

permanent improvement in their herds. 

In many ploes the deirymen feel that they cannot afford to 

raise their calves. This is the case in cheese districts, corn- 

munities where market milk is produced and in regions supplying 

milk to condensaries. The prices paid for whole milk in these 

localities give returns so far above the income derived from the 

sale of butterfat that the sktmmilk assumes a high value. 

Under these conditions the practice of killIng the young calves 

has become quite comnon. The cash loss occasioned may be small 

because the sires used in these herds are often scrubs, but the 

custom is, nevertheless, wasteful for it outs off an important 



source of possible income. If a well-bred bull be placed at the 

head of a herd instead of a scrub, the value of the crop of calves 

will be enormously increased. If a substitute for skinnmilk for 

calf feeding purposes could be found the killing of calves would 

be stopped. To be a success the substitute must take the place 

of skimmilk when the calf is very young; it must keep the calf 

in a healthy growing condition; it must be easy to prepare and 

must be cheaper than the milk it is intended to replace. 

Literature 

D. H. Otis (i) compared buttermilk and whey with skinilk 

in a calf-feeding experiment. He found that the calves fed but- 

termilk dici noi; make the gains that the skirnmilk calves did but 

were less troubled with scours. The whey-fed calves made about 

four-fifths as much gain per day as the calves fed skirmilk. 

They were thrifty, however, showing that calves could success- 

fully be raised on whey after they were five weeks old. 

Gruels 

Most of the substitutes for milk are fed in the form of 

gruels. Wallace (2) says, "The whole milk may be gradually re- 

duced when the calf is a week or ten days old, and skimmilk and 

gruels substituted. It is well to begin with a tablespoonful 

of boiled linseed." Linseed jelly is recommended by several 

authorities as a calf feed especially desirable for young calves. 

The Hawkesbury Agricultural College (3) prepares it as follows: 

(i) Kans. ?ul. 126) 

(2) Live Stock of Great Britain, P. 234. 

(3) H.P. Vol.45. P.81. 



"The 1irseed is allowed to boil slowly with an equal volume of 

water for about three hours. The jelly is then fed to the calf 

in amounts varying from one-fourth to one-half pint according to 

the age of the calf.tt Otis (i) also recommends ground linseed 

boiled to a jelly and fed until the calf is a month old. 

Nearly all the gruels that have been successful contain 

either ground flax seed or oil meal. Van Pelt (2) recnmends 

a gruel made of linseed meal one part and shorts, or a mixture 

of shorts, octs, and bran one part. Add four tablespoonfuls 

of blood flour to each pound. This is stirred with hot water 

to make a thick gruel. One-half pound of the dry feed is made 

into gruel and fed with the milk when the calf is about ten days 

old. The quantity of gruel is gradually increased from day to 

day and the quantity of milk correspondingly reduced. 

Woodward (3) mentions a raticn said to be successful on a 

Louisiana farm. To make it, beans are parboiled in soda, 

squeezed through a colander, then salt, shorts, bloodmeal, cotton- 

seed meal, and luke-warm water are added. At ten days old the 

calf receives one quart milk and the soup from eight ounces of 

navy beans, six ounces of shorts, and half the tirne six ounces 

of cottonseed meal. At six weeks the milk is discontinued, the 

soup being fed until the fifth month. 

Hayward (4) fed twenty-two calves on various mixtures, using 

(i) Wis. 192. 9--11. 

(2) H. D. Vol. 42, P. 302. 

(3) Le.. Bui. 104. 

(4) Pa. Bui. 60. 



a formula recommended by an English staticn as a basis. It 

was composed of flour, one part; flxseed meal, two parts; and 

olimeal, three parts. He found the following mixture when put 

in six parts of boiling water and cooled to 100 to be successful: 

Wheat flour 30 
Cocoanut 25 
Nutrii.n 20 
Oil]neal 10 
Dried blood 2 

The addition of oat chop, cornmeal and flax seed did not appear 

to help any. The real cost around 3.2 cents per pound. He 

states that probebly the success of the meal was due to the pre- 

sence of the nutriuin of dried skimmilk. 

Michels (1) raised calves successfully on milk and a gruel 

made of rolled oats. Nine calves were used in the experiment. 

The first week they were given ten pounds daily of whole milk. 

The second week two pounds less of milk was given, being re- 

placed by two pounds of gruel made of twelve ounces of rolled 

oats boiled in one gallon of water. Each week two pounds less 

per dy of milk and two pounds of gruel was given until the 

sixth. From the sixth to the tenth two pounds per day was fed. 

After the tenth week only the gruel was fed. Two skimmilk 

calves feci as a check made an average daily gain of 1.21 pound8 

compared to 1.14 pounds per day for the calves fed on oat gruel. 

Freain (2) gives a formula for a calf feed which has been 

used by English dairymen. Thirty parts of boiling water ¡re 

(1) N.C. 199, P.12-16. 
(2) The Complete Grazier, Chap.6. 



poured over three parts of linseed meal and four of pea meal. 

After standing a day thirty parts of boiling water are again 

added and the mixture boiled and stirred one-half hour. This 

is fed in the milk after the calves are three days old, the 

quantity being gradually increased. A porridge of flour and 

boiling water was also said to give good results. Piroeche (i) 

reports an experiment from which he draws the conclusion that 

flour gives the most satisfactory results for supplementing skim- 

milk. 

Commercial Substitutes 

Coimnercsl calf feeds have appeared on the market. They 

have been advertised as being complete substitutes for milk and 

should they prove as good as the manufacturers say they are 

the raising of calves without milk would become a eimple matter. 

In experimental tests, however, they have not always been as 

successful as the advertising matter would lead one to believe. 

The Cornell Station fed three lots of calves on skimmilk, Schu- 

macher calf meal and Lactina Suisse (a foreign calf meal ) re- 

spectively. The calves were given all the hay they would eat 

and a grain mixture composed of six pounds corn and oats, three 

pounds wheat bran and one pound oil meal. It gave the following 

results: 

Daily Gain Cost Per Lb. 

Skimmilk 
Schumacher meal 
Lactina Suisse 

1.76 $0.046 
1.25 .081 
.70 .116 

(i) Agr. Aod.. 131907, No. 35, PP. 493-495. 



Another experiment was conducted the following year with 

calves fed skinmilk, third grade skmilk powder, Schumacher's 

calf meal and Blatchford's calf meal. Each calf was fed 150 days, 

weighed each week, and individual records of feed kept. The 

results were as follows: 

Lbs. Fxperi- Gain Total Daily Cost per 
mental food cost gain Lb. 

Skiimnilk 2478 1466 $11.02 1.53 .048 

Powder 229.6 114.1 11.75 1.23 .064 

Schumacher 
meal 220.2 108.7 14.69 1.10 .090 

Elatchfords 270.3 108.7 17.37 .87 .134 

The calves did not thrive on Blatchford's meal end the cost 

was high. The four lots were each fed about 200 pounds of whole 

milk. This experiment shows that it is possible to raise the 

calf without milk after it is one month old. The writers of the 

bulletin conclude that the calf is not permanently injured by 

feeding milk substitutes if it is fed well from the ordinary wean- 

ing time to maturity and that it will develop into an enixnal 

practically as large and thrifty as a calf that has been fed milk. 

Lindsey (i) compared Hayward's mixture,already referred to, 

with Blatchford's calf meal and found the latter less satisfactory. 

Hoard's Dairyman (2) reports the trial of Blatchford's meal 

upon a grade Holstein calf. Feeding was begun during the third 

week and stopped at four and one-half months. This calf re- 

ceived two and three-fourths pounds of the meal per day at three 

months of age, had no serious digestive trouble and gained 1.15 

pounds per day during the last forty-two days of the trial. 

(i) ias. Rept. 1903, P.80-86. 

(2) Vol. 40, p. 1576. 



A knowledge of the ace at which the retion of milk cari 

be discontinued and the minimum exount needed by the calf is 

important. Fraser raised a calf on 15 pounds of whole milk 

and 613 pounds of skimmilk, but found that the calf's diges- 

tive system was somewhat deranged. The calves which he fed 

an average of 152 pounds whole milk and 435 pounds skinimilk 

remained healthy and made find thrifty heifers. 

All the substitutes that have been mentioned are fed as 

gruels or porridges. A substitute that could be fed dry 

like grain would have some advantages. It would not be nec- 

essary to cook or warm over a gruel every meal-time and feed- 

ing would be more quickly done. The Indiana Station experi- 

monted with the following ratiòn end raised good calves on it: 

Hominy meal 1 lb. 

Linseed meal " 

Blood meal " It 

Red dog flour " 

In making up a feed to substitute for skiinmulk there is 

danger that the ash requirements of the calf will be disre- 

garded. A young growing animal needs a large supply of 

mineral matter. This need is satisfied by milk which has 

a large ash content. Cereals do not have such an abundance 

of calcium phosphate and other bone forming minerals and the 

calf is likely to suffer if this want is not supplied either 

as an organic compound in the grain itself or as an inorganic 

salt. Gouin and Andouard (i) fed green bone to calves. 

(i) Nantes. C. 1elinet. 1903, p. 37. 



They found that a calf one month old would tolerate 6.5 

grns of bone meal per ic kilograms body weicht. It was 

well assimilated and the experimenters believe it has a 

favorable effect on young rninants. Kellner (i) is of the 

opinion that a five month old calf can use one-half ounce of 

chalk daily. 

Nutritive Ratio 

Most of the older calf rations had a nutritive ratio 

of from one to one and four-tenths, up to one to four. Ex- 

perimental evidence points to the conclusion that the ration 

may be profitably widened to equal that of whole milk, one 

to four end three-tenths. Armsby (2) advises feeding calves 

a quite concentrated ration with a ratio of one to five or 

one to six. He says "The tendency of recent investigations 

is to show that the minimum prctein requirement has been ex- 

aggeratecifr This has been proven to be true of maintenance 

requirements, while our results indicate that it is also true 

of growth." (3) An experiment in Georgia led to the con- 

clusion that too much protein in the ration results in the 

loss of excess protein. The calves fed in that experiment 

did well on from eighteen to thirty-six percent less protein 

than the Violff standards call for. In Iowa Bulletin 92 is a 

report of an experiment in calf feeding in which three lots of 

calves were fed retions with different nutritive ratios. 

(i) Ohio Bui. 201. 

(2) Manual of Cattle Feeding. 

(3) Georgia Bui. 90. 



It was found that the protein required for a pound of gain 

increased as the rations narrowed. Curtis of that station 

states that it is a poor economy to feed a highly nitro- 

genous feed like oil meal with skiirmilk. 



OBJECT OF TUE EXPERThOENT 

The object of this experiment is to determine the 

value of substitutes for skimmilk in feeding calves and 

especially the economy and efficiency of these substi- 

tutes; to find the minimum amount of milk required by a 

calf and the age at which the feeding of skinnilk can 

be safely discontinued. It was also desired to find the 

value of whey and certain mineral compounds, such as cal- 

cium phosphate, in calf feeding; but whey could not be 

secured and calves of the kind desired were not available, 

so that these two phases of the problem were not taken up. 

PLAN OF TUE EXPERIENT 

The experiment consisted of three lots of grade Jer- 

sey calves, three in each lot. Lot I was the check lot. 

This lot was fed a ration consisting of whole milk for the 

first four weeks, then gradually changed to a ration of 

skinnrtilk supplemented with grain and hay. Lot II was given 

whole milk a few days then fed skimmilk with boiled f lax- 

seed until the calves would eat grain an4ìay, when the 

skinimilk was discontinued, and they received only water, 

hay and a grain mixture made according to the following 

formula: 

Barley 15 lbs. 

Oats 10 " 

Oil meal 1 " 

Blood meal 1.2 ' 



Lot III was fed the whole milk a short time, then 

changed to Blatohford's calf meal supplemented with grain 

and hay. The calves of lots I and III were given rolled 

barley. Thocalves in all three lots were fed the same 

kind of hay; spring oats in the beginning, later changed 

to vetch and oats. The calves were allowed all the hay 

they would consume but a careful check was kept on the 

amount eaten. All feed and water given was weighed and 

the calves were weighed semi-weekly. Pictures of the 

calves were taken when they entered the experiment and at 

intervals thereafter to show the gravth and state of thrift. 

TABLE I 

Plan of the Experiment 

Check Lot 

Period 3. Period 2 Period 3 Periods 4, 
5 & 6. 

Calf. No.1 

Whole milk Whole milk, Skimmilk, hay Skinmdlk, 
10 lbs. per skimmilk,hay and grain, hay, grain. 
day. and grain. 

Calf No.VI 

Whole milk, 8 Whole milk, Skijnmilk, 
lbs. per day. skimmilk, hay hay, grain. 
Hay and grain, and grain 

Calf No.VII 

Whole milk, Whole milk, 
9 lbs. per day. Hay and grain. 

Cont. next page. 



Table I (Continued) 

Plan of Experiicent. 

Lot II 

Pariod i Period 2 Period 3 Pi 4, 

5 &6 
Calf No.2 

Whole and Flax$eed Flaxseed jelly, Hay and 
skimnilk, jolly, grain gruin mixture grain mixture, 
flaxseed jelly, mixture and arid hay. blood meal 
grain and hay. hay part of time. 

Calf No. 5 

V?hole milk, Flaxseed Hay and grain Hay and grain 
two weeks, jelly, hay mixture; blood mixture; blood 
skixmnilk one and grain meal part of meal part of 
week, f laxseed mixture. time. time 
jelly, hay and 
grain. 

Calf No. 9 

Whole milk, 547 lbs. whole 
about 8 lbs. milk. 89 lbs. 
per day. skirninilk; flaxseed 

jelly, hay and 
grain mixture. 

Lot III (Blatchford's Meal) 

Calf No.3 

whole milk and 2 lbs. meal per 2 lbs. meal, Same as 
15.8 lbs. meal day, hay and hay and grain. Period 3. 

grain mixture. 

Calf No. 8 

Whole milk 7 Skimmilk de- 1.6 lbs. meal 
lbs. per day. creasing to 2 lbs. per day. 
Skiinmilk 30 lbs. per day. .8-1.4 Hay and grain. 
fed, meal lbs. meal per day. 
started. Hay and grain. 

Cl._N24O 
Whole milk; Whole milk, Skimmilk stopped. 
meal feed 29 lbs. Skim- Hay and grain 
started. milk 3 lbs. per 1.6 lbs. meal. 

day. Hay and grain. 



4. 

The factor of individual variation would have been 

saa11er if the calves had all been related, but the owners 

of the large dairy herds in the vicinity were raising 

their heifer calves, so grade Jersey calves were picked 

up wherever they could be ohtairted. The experiment was 

started December 7th, with three calves from one farm. No. 1, 

a heifer, 19 days old, was put in lot I; No. 2 S bull, 14 

days old, was put in lot II; and No. .3, a heifer, 15 days old, 

was put in lot III. A he1er, No. 5, 7 days old, was ob- 

tamed December 9th and put in lot II. Another hiefer, one 

day old, No. 6, was obtained December 31 and put in lot III. 

No, 7 put inì the cheok lot was a pure bred bull owned by the 

college. He was sold February 6 and was dropped fran the 

experiment. No. 8 was put in lot III March 9 at two weeks 

old. No. 9 was put in lot III April 4 at ten days old. 

No. 10, a pure bred heifer ineligible to registry was put in 

lot III April 6 at 16 days old. Table II gives the essential 

data concerning the calves. 

Table II 

Calves Used in the Experiment 

Lot I 

Ntnber of Age Date Duration Breed Sex Weight 
calf. entered. at start. 

i 19 Dec. 7 168 da. grade H 90.5 

Je rs°y 

6 28 Jan. 6 140 " Hereford H 79 

Jersey 

7 14 Jan. 2 30 " Purebred B 74 

Jersey 



5. 

Table II (Cont.) 

Calves used in the Experiment 

Lot II 

No. of Age Date Duration Breed Sex Wt. at 

calf. entered. start 

2 14 Dec. 7 136 da. grade B 83 

Jersey 

5 7 tI 161 " " H 59 

9 10 Apr. 4 46 U 3/4 Jer- 

soy,* H 75 

Red 
Polled. 

Lot III 

3 15 Dec. 7 82 da. grade H 75 

Jersey 

8 14 Mar.9 70 " 
" H 59 

lo 15 Api4 5 48 " H 61 

Check Group 

Fed skinitrtilk, hay and grain. 

Calf i was fed from 9 to 11 pounds of whole milk per dW 

in two feeds until the thirty second day when skimmilk was 

gradually substituted. At six weeks of age it was fed 

eleven pounds of skimmilk and it had begun to eat a little 

rolled barley and oat hay. At 60 days, when the second 

picture was taken the calf was eating two pounds of rolled 

barley and, about one pound of hay per day. It began to drink 

water when thirty-three days old, and drank an averqge of 

nearly five pounds per day in the following month. 

During the third period the calf was fed an average of 



6. 

about eleven pounds of skimi1k. Her daily hay consump- 

tion decreased from 2 pounds to 4 pounds from the twelfth 

to sixteenth weeks. By the end of the sixth period, the 

calf was eating six pounds of hay. The skimmilk ration 

was increased to fourteen pounds during the 15th week. 

No. 6 was transferred to the check lot from the Blatoh- 

ford lot because it refused to eat the meal or drink milk 

having meal in it. This calf had never had its mother's 

colostrum milk, its digestion and appetite were poor at the 

time it was started on the experiment. Its growth was very 

81aVT until it was eight weeks old. At 60 days its appetite 

had improved. It was drinking 9 pounds of wimole milk and 

eating a pound of hay and four-tenths of a pound of grain. 

At this time its growth began to be more rapid. During its 

tenth week whole milk was discontinued. It was then con- 

suming two pounds of hay, one-half pound of grain and eleven 

pounds of skimmilk. 

The growth curve of No. i shows that it made steady 

gains which increased with age. As its pictures shovr, it 

ws vigorous, thrifty and in good condition all the time. 

Key to Pictures of Calf No. 1. 

Table III 

PTcue Ag - Vtih - PrTo 

No. 1 21 days 94 1 

No.2 60" 131 3 

No. 3 114 " 206 5 

No. 4 157 U 282 6 
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The growth curve of No. 6 is less regular. The pictures 

show more forcefully the improvement of condition after the 

calf was put in the check lot. The first picture was taken 

when the calf was obtained. 

Key to Pictures of Calf No. 6. 

Table IV 

.i2.tr! - 

Ae - Weiht - Period 

No. i. 2 days 77.5 1 

No. 2 18 " 76.0 1 

No. 3 72 " 103.0 3 

No. 4 115 147.0 5 

No. 7 was in the lot 30 days. It had begun to eat hay 

and grain when taken away at the age of six weeks. Little 

trouble was experienced with scours by this lot. No. 1 suf- 

fered an attack on the 54th day but it was cured in a day by 

withholding one feed of milk and giving one-tenth of a pound 

of blood meal in the grain. No. 6 had one attaok,also,whioh 

was cured &n this seme way. 

Calves of Lot II 

No. 2 of the lot,which was to be fed a minimi.n of milk 

and put ori a grain and hay ration as early as possible, was 

given 13 pounds of whole milk.In the two weeks before it was 

put in the experiment it had probably been fed about 125 pounds 

making a total of about 140 pounds. It was given skimmilk two 

weeks more, a total of 74 pounds. With it was given a jelly 

made of boiled flaxseed. Four-tenths of a pound of the f lax- 

seed in 5 parts of water was given daily until the calf was 
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a month old and was eating a pound of the grain mixture per 

day. The jelly and skimmilk were gradually reduced and 

only water, grain and hay fed. At the end of the second 

period the calf was eating one-half pound of hay and one arid 

one-half to two pounds of grain daily. At the end of the 

next period it was eating a pound of hay and two of grain. 

During the fourth period a total of 4.6 pounds of blood 

meal aside from that in the mixture was fed. At the end of 

the fifth period this calf was eating two pounds of hay and 

three of grain mixture. 

No. 5 was one week old when put in the experiment. It 

was decided to cut off milk entirely at three weeks of age. 

Sixty pounds of whole milk had probably been fed during the 

first week. Sixty and one-half pounds were fed afterward, 

making a total of about 120 pounds. 

Beginning on the twelfth day, skinunilk and boiled flaxseed 

jelly was gradually substituted for whole milk. Two to three 

pounds of skimm.1.lk was fed daily during the third week, making 

a total of 19.5 pounds of skimmilk fed. 

At the end of the fourth week, the calf was eating one 

pound of the grain mixture, one-half pound of flaxseed and 

had begun to eat hay. During the next four weeks the amount 

of feed consumed had risen to two pounds of grain mixture and 

one and one-half pounds of hay. During the third and fourth 

periods it was fed flour and one-half pounds of blood meal. 

Its appetite was steadier than that of No. 2 and it consumed on 
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an average about 2 pounds of hay and three of' the grain 

mixture. 

During the sixth period it was again fed some blood 

meal and the grain ration was cut down a little. At the 

conclusion of this period it consumed about three pounds of 

htty, two and one-half pounds of the grain mixture, and one- 

half pound of the blood meal per day. 

No. 9 was put in the lot fed on the home grovm ration, 

April 5, when eleven days old. It had been running with 

the darn and did not learn to drink a full feed for several 

days. As soon as it would take it, skimmilk supplemented 

with flaxseed jelly was substituted for the whole milk. 

This began about the end of the first period. At 35 days 

the calf' began eating hay regularly. At six weeks it was 

consuming nine-tenths pounds of' hay, one pound of' the grain 

mixture, seven-tenths of' a pound of ground flaxseed in 3 

parts of water and two pounds of skirnmilk a day. This calf 

was probably fed 90 pounds of' whole milk before it was put in 

the lot. It was fed afterward 180.8 pounds, making a total 

of about 270 pounds. As shown by the curve of growth, neither 

calf made satisfactory gains during the second period. No. 2 

was off' feed January first and second. This was probably 

oaused by a too rapid increase in the grain ration. No. 5 

suffered an attack of scours when first fed the flaxseed jelly 

but recovered in a day. Both calves became lean and showed 
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an abnormal desire for water. No. 2 wanted to drink as high 

as 20 pounds when permitted to drink freely. No. 5 was 

lively and had a good appetite. No. 2 had an unsteady appe- 

tite, the hair was rough and showed less vigor than No. 5. 

No. 9 was in better condition at 8 weeks than were the older 

calves at that age. 

Table V. 

(This shows the age, weight and period when the pictures 
were taken.) 

Calf 2 Picture Age Weight Period 

i 55da. 105 2 

2 108" 130 4 
3 151 " 148.5 6 

Caif5 i 7" 59 i 

2 45" 74 2 

3 98" 121 4 
4 141" 142 6 

Calf 9 1 30 " 84.5 2 

The tendency to drink excessive amounts of water was still 

noticeable during the third period. Aside frcn this they did 

not show any cravings that would indicate malnutrition. The 

hair, especially of No. 2,was rough and they were becoming 

potbellied. Their digestion was not deranged, however, and 

they were not so thin that lack of food alone would account 

for their slow growth. 

It seemed possible that the food might not contain, in suf- 

ficient quantity, the substances which promote growth. The 

grain mixture had a nutritive ratio of 1:4.5, the same as that 

of average whole milk. As has been stated in the resime of 
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experiments $.t other places, investigators have believed 

this to be about the proper ratio for young calves. Late 

investigation in the subject of animal nutrition (1) points 

to the conclusion that the content of certain amino acids in 

proteins determines their value as growth promoters. These 

amino acids occur in aninmi proteins such as casein, lactal- 

bumen, blood proteins and meat proteins more abundantly than 

in vegetable proteins. With this in mind the two calves were 

each fed extra blood meal in the grain mixture for eighteen 

days, two-tenths pound daily at first, later increasing to six-. 

tenths, a total of 4.5 pounds, to see whether growth would be 

stimulated. Both calves showed more vigor and the hair was in 

better condition at the end than in the beginning. 

When the picture was taken April 23, No. 2 was just recev- 

ering from an indisposition which had put it off feed for a 

day or two. Two weeks before this No. 5 was off feed. It had 

a fit of staggering April 5th and for several days afterward 

when feed was offered would stand before it chewing rapidly and 

gritting its teeth but not eating much. It recovered in a 

week and has not had any disorder since. No. 2, however, had a 

severe attack of indigestion on April 30th, followed by bloat 

which resulted in its death May 4th. Its spasrodic :rowth 

shom on the co-ordinate paper md its condition as indicated 

by its pictures show that the food given was lacking in sorne 

way. 

(1) Journal of Biologioal Chemistry, Vol. 17, No. 3, p. 325. 
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The Calves of the Blatchford Meal Lot. 

Calf No. 3 was put in Lot 3 at the age of 15 days. The 

whole milk ration was reduced each day until the 27th day, when 

none was given. Blatchford's calf meal, boiled in 4 or 5 

parts of water, was used to replace the milk. At the t!me 

the whole milk ration was discontinued the calf was receiv- 

Ing 1.8 pounds of the meal and eight pounds of water. A 

week later the meal ration was increased to two pounds. The 

calf drank the gruel readily at first but did not gain in 

weight. It became weak, and after three weeks of feeding lost 

its appetite. A pound of whole milk was then put in each 

feed for a short time and its appetite returned. At 49 days 

old it began to eat barley regularly and in a few days was 

eating hay every day, but at no time during the experiment 

would it eat the dry calf meal, either alone or with other 

grain as the manufacturers recommend. At 55 days its ap- 

petite had returned and it began to gain. In the twenty 

days following the first feed of the whole milk it gained 22.5 

pounds. 

During the third four week period it was intended to in- 

crease the grain ration of this calf to 2 pounds per day but 

at 80 days it went off feed and a month passed before it would 

eat as much as one pound per day. 

From the sixth to the twelfth week No. 3 had several at- 

tacks of staggers or fits. They always ocoured after exercise. 
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It would suddenly stop, stagger backward, or sideways, fall 

r.nd become rigid. It would relax in a few moments, arise 

end epjer to be fully recovered. One of these fits ocourred 

just before the third picture was tsken. Another fit oc- 

curred April 4th and caused its death. 

A post-mortem exendnation showed a collection of clear 

fluid inside the peritoneum indicating a weak heart. It is 

supposed that the kidneys failed to ellininate the large 

amounts of water taken in; thus further impeding the circu- 

lation. This would explain, in part at least, the reason 

for the occurrence of fits after exercise, the increased de- 

mands on the heart preventing it from keeping up the supply 

of blood to the brain. 

At the t5ie of its death, No. 3 was in fair flesh, not 

as fat as the check calf but Lattai than the calves fed 

grain and hay. It had developed a pot-belly, which was quite 

prominent. The calves in lot 2 were also somewhat inclined 

to be pot-bellied. It is thought likely that all three had 

been getting more water than was good for them, so the al- 

lowance of water for both calves was reduced. The fit ex- 

penanced by No. 5 has been mentioned before. No. 2 also had 

suffered two of these fits in a lìht form during the second 

period. 

The attack of No. 5 occurred the day after the death of 

No. 3. No more water was given it that day and for several 
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days afterward only 2 to 8 pounds were given. This treatment 

reduced the weight of the calf 9 pounds in 3 days but no 

more symptoms of the disease occurred, the pot-bellied condi- 

tion was allevisted and the calf had made steady gains since 

that time. 

Table VI. 

(This shows the age, weight and period of calves in Lot 3 

when the pictures were taken.) 

Calf 3 Picture Age Weight Per.od 

1 19 74 1 

2 57 88 3 

3 111 130.5 4 

Calf8 i 16 6]. 1 

2 59 87.5 3 

Calf 10 1 28 74.5 1 

Calf No. 6 was put in lot 3 but soon refused to drink the 

gruel or milk containing it so it was transferred to the check 

lot. 

No. 8 was put in Lot 3 March 9th, and was fed 6.5 pounds 

of whole milk the first day with one-tenth pound of meal. The 

former was dinished and the latter increased until March 23 

when .8 pounds of meal was given with five pounds of skiiimuilk. 

In the light of the experience of No. 3 it was thought best to 

continue feeding some skirmnilk for a while. The amount was re- 

duced to two pounds per day by the 45th day. It began to eat 

hay during the fourth week. No. 10 was put in this 1t April 5. 

It was given eight pounds of whole milk per day until 24 

days old. This was gradually replaced by skzsnni1k and gruel. 
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It began to eat hay regularly during the sixth week. 

Both No. 8 and No. 10 are in botter condition than No.3 

was at the saine ege. They are making larger and steadier 

gains. This is to be expected since the meal is being fed 

them more as a supplement that as a substitute. Both 

calves are in good flesh and the hair is in fair condition. 

No. 8 has a tendency to be pot-bellied but is still vigorous 

and bright. 
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Results of the Exporîient 

The feed consined by each aniiïial was carefully weighed 

and recorded. The cost of the feed was then computed by 

using the prices given in table VII. The quotations for the 

hay, grains and meals are the retail prices paid when the 

feed was secured. The value of the whole milk was obtained 

by assuming the value of skinmdlk to be twenty cents per 

hundred weight and adding the v'lue of the butterfat as thirty 

cents per pound. The milk fed in the experiment was from Hoi- 

stein cows and tested about three an4 one-half per cent. 

Table VII. 

Showing prices used in computing cost of gain. 

Feed---------------------------------------- cost per cwt. 

Hay---------------------------------------- 

Oat ----------------------------------------- 1.50 

Whole milk (Holstein) ----------------------- - 1.25 

Sk3imnilk ------------------------------------ .20 

Linseedmeal --------------------------------- 2.00 

Flaxseed ------------------------------------ 4.00 

Dried blood --------------------------------- 5.00 

Blatchford's meal ---------------------------- 5.00 

Grain mixture fed--Lot II ------------------ 1.67 

Rolled barley vvr. --------------------------- 1.50 

Calf 7, 12 to 42 days oid. Period 1; gain 23; whole 

milk 269; skirranilk none; barley 2.5; hay 1.8; cost 3.4l; 

cost per lb. gain 0.148. 
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As the table shows; No. 1, which vs the oldest calf 

in this lot, made a gain of two-hundred seven pounds in 

one hundred forty-nine days, beginning whei nineteen days 

old. This was a gain of one and thirty-nine hundredths 

pounds per day at a cost of five and twenty-nine hundredths 

cents per pound. Calf No. 6, in spite of its poor condì- 

tion at the beginning made a gain of ninety-eight pounds in 

one hundred twelve days, or eighty-seven hundredths pound 

per day at a cost of eight and thirty-six hundredths cents 

per pound. No. 1 and No. 7 show that a calf can make a 

gain during the first month at a cost of twelve to fifteen 

cents per pound on whole milk. After skinunilk is substi- 

tuted a marked drop in the cost of gain is noticed. This 

decline continued to the fifth period in the case of both 

1 and 6. Estimating the value of the milk fed 1 and 7 at 

two and one-fourth dollers each, the cost of feeding the for- 

mer twenty-four weeks would be approximately twelve and one- 

half dollars, while feeding the latter for twenty weeks would 

be about two dollars less. 

The li±e of each calf was divided into periods of four 

weeks each beginning at birth. The cost of feed, gain in weight 

and cost per pound were computed for each period to make the 

results in the different lots comparable. 

Table VIII gives the results obtained with the check 1t. 
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Table VIII 

Feed eaten, cost, gain and cost per pound by periods of 

twenty-eight days from birth. 

Lot I. 

Calf 1, Age 19 days 

Period Gain Vho1e Skim Barley Hay Cost Cost per 
milk milk lb. gain 

1 8.5 84.5 ---- --- --- 1.056 0.124 
2 27.0 83.5 188.0 11.5 5.6 1.625 .060 
3 34.5 ---- 298.2 52.4 23.6 1.524 .045 
4 44.5 ----- 313.0 55.0 85.4 1.963 .044 
5 52.0 ---- 360.6 56.0 117.7 2.267 .0428 

6 41.0 ---- 406.3 56.0 148.8 2.545 .062 

207.5 168.0 1566.1 230.9 381.1 10.980 0.3778 

Calf 6, Age 28 days 

2 14.0 233.7 10.5 23.9 3.220 0.23 
z 24.0 78.5 169.1 17.8 42.3 1.839 .076 
4 28.5 282.1 46.4 54.9 1.589 .055 
5 31.5 312.5 39.8 54.]. 1.546 .049 

98.0 312.2 763.7 114.5 215.2 8.194 .0836 

Actual period nine days. 

Table IX 

Feed eaten, cost, gain and cost per pound gain by periods 

of twenty-eight days froìirth. 

Lot 2. 

Calf 2, Age 14 da. 

Period Gain Whole 
milk 

Skim 
milk 

Flax 
seed 

Grain 
Mixture 

Hay Cost Cost per 
lb. gain - 

i (1 12,0 13.0 74.0 3.0 9.6 --- $0.589 $0.0491 
2 10.0 ---- ---- 2.4 48.3 5.5 .922 0.0922 
3 10.5 Blood Oats 6.7 50.6 27.9 1.194 0.1137 

meal 
4 14.5 4.6 19.4 --- 37.8 37.2 1.975 0.136 
5 ---- 80.8 43.9 1.609 0.063 

72.5 4.6 19.4 12.1 227.1 114.0 6.289 0.0864 

(i) 14 days feeding. 
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Table IX. (Cont.) 

Feed eaten, cost, gain and cost per pound gain by periods 

of twenty-eight days from birth. 

Lot 2. 

Calf 5, Age 7 days 

Period Gain Whole Skim Flax Grain Hay Cost Cost 
milk milk seed ixture per lb. 

gain. 

i (i) 11.0 60.5 19.5 6.5 2.7 1.2 $1.519 O.i38 
2 13.0 Blood me0ats .9 32.8 9.2 1.423 0.109 
3 24.0 1.1 ---- --- 66.6 32.4 1.361 0.056 
4 27.0 3.4 21.5 --- 50.3 35.8 1.447 0.056 
5 8.5 -- ---- --- 66.4 46.5 1.379 0.16 
6 23.5 14.7 ---- --- 70.7 59.2 2.370 0.100 

107.0 19.2 21.5 7.4 289.5 184.3 9.499 0.088 

(i) 21 days feeding. 

Calf 9, Age 10 days 

Period Gain Whole Skim Flax Grain Hay Cost Cost 
milk milk seed Mixture per lb. 

gain 

1 9.5 126.1 ---- ---- .6 1.580 0.166 
2 14.5 54.7 89.3 9.5 11.3 12.5 1.545 0.105 

24.0 180.8 89.3 9.5 11.3 13.3 3.125 0.130 

Table IX shows the results of feeding Lot 2. From the 

second period to the sixth, calf No. 2 of the lot fed the home- 

made grain mixt.ure made a gain of sixty and one-half pounds at 

a cost of five and three-fourths dollars, compared to No. i 

which made a gain of one-hundred fifty-eight pounds at a cost of 

seven dollars and thirty-eight cents, in the seme time. lo. 5 

gained one hundred seven pounds during the six periods at a 

cost of nine and one-half dollars while No. i gained two hundred 



and seven pounds at a cost of ten dollars and ninety-eight 

cents. Calves 2 and 5 made their gains at a cost of eight 

and six-tenths cents and eight and eight-tenths cents re- 

spectively, which is over sixty percent more costly than the 

gain made by calf No. i of the check group. Since only 

eleven pounds of the experimental food have been given calf 

No. 9, the results so far obtained are not of much value for 

comparison with the results obtained in the other groups. 

meal. 

Table X shows the results of feeding Blatchford's calf 

Table X 

Lot 3 

Calf 3, age 15 days 

Period Gsn Whole 
milk 

Meal Hay Cost per 
lb. gain 

i (i) 2.0 16.5 15.8 ---------- .996 .498 

2 10.0 ---- 51.8 2.4 4.2 3.234 .3234 

3 27.5 ---- 55.5 24.4 18.8 3.203 .116 

4 16.5 ---- 56.7 43.6 7.8 3.210 .193 

5 14.0(2 wks) 27.2 21.2 ]..6 1.692 .12 

89.0 16.5 207.0 91.6 33.9 12.335 .178 

Calf 8, age 14 days 

Period Gain Skim Whole Meal Hay Barley Cost Cost per 

milk milk lb. gain 

i (2) 11.0 30.0 76.2 7.2 .7 .6 1.385 0.1259 

2 15.0 76.4 ---- 31.1 13.8 .5 1.798 0.1198 

3 19.5 58.5 ---- 39.4 32.2 8.1 2.284 0.118 

45.5 164.9 76.2 77.7 46.7 9.2 5.467 0.120 

(i) 13 days feeding. 

(2) 14 days feodng 
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Table X (Cont.) 

Calf l0,age 15 days 

Period Gain Whole Skim Meal Hay Grain Cost Cost per 

milk milk lb. gain 

i (i) 11.0 95.4 2.6 1.6 ------- 1.28 .116 

2 23.0 28.8 92.8 2.4 10.8 4.3 1.84 .08 

3 8.0 ---- 14.0 8.0 7.1 5.3 .55 .68 

(7 da) 

42.0 124.2 109.4 33.0 17.9 9.6 3.67 .087 

(i) 13 days feeding. 

Calf No. 3 was fed about the ssme amount of whole milk as 

No. 2 of the home made osif feed group. It consumed feed 

costing twelve dollars thirty-three cents in sixteen weeks and 

made a gain of sixty nine pounds. The cost of this gain was 

seventeen and eight-tenths cents per pound, more than twice as 

expensive as the gains of calf 2, and three times as expensive 

as the gains of calf No. i of the check group. 

Two younger calves of the Blatchford meal lot were fed more 

than calf No. 3 and the cost of gain was lower. The cost of 

gain by No. 8, at the end of the third feeding period when 

seventy-seven pounds of the meal had been fed, was twelve cents. 

The cost of gain by No. 10 when only thirty-three pounds had 

been given was eight and seven-tenths cents. 
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JMMARY AND CONCLUSIONS 

The calves fed whole milk during the first month,then 

changed to skiminilk supplemented with hay and grain,made 

the best and cheapest gains. 

The calves fed the home-made calf feed as a substitute 

for skimmilk did not make normal gains, the cost of gain 

was higher than the cost of the gain made by the calves fed 

skinimilk, and they were not in good condition. They showed 

improvement when more blood meal was added to the ration. 

The calf deprived of milk at three weeks of age is now in 

good thrifty condition, but its growth was checked for sev- 

eral months. 

The calf fed Bltchford's calf meal without milk after 

it was a month old did not thrive during the first month on 

this feed, became weak and had to be given whole milk again. 

After it was two months old, however, it made better gains 

and laid on flesh rapidly. 

When mi3.k was fe with the Blatchford's meal the calves 

were more thrifty and the cost of gain was reduced. 

This experiment shows that skmiilk supplemented with hay 

and grain is the cheapest and most atisfactory of the feeds 

on trial. Calves fed substitutes for skiminilk develop an ab- 

normal thirst and will drink more water than is good for them 

if permitted to do so. Calves can be raised on the home- 

made mixture without milk after they are a month old, hut the 

addition of more blood meal would improve it. Blatchford's 
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calf meal is expensive but can be used to supplement a small 

amount of milk. As a cOEriplete substitute it did not prove 

a success. A mixture of common grains with oil meal and 

blood meal fed dry can take the place of milk in feeding 

calves at as early art age as Blatchford's meal, and the gains 

are much more cheaply made. 
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SU11MARY 

In swnmarizirig the literature on substitutes for skim- 

milk for calf feeding, it is found that most of the investi- 

gational work done has been with feeds given in the forni of 

gruels. This has been quite thoroughly covered by s4veral 

investigations. 

A few trials of commercial calf feeds have been made. 

The feeding of dry substitutes with water and hy has 

been neglected. Only one experiment with this type of feed- 

ing has been carried on. 

The minimt emount of milk required by the calf has been 

investigated at the Illinois Station. 

Whey is an important by-product, especially in this 

State, but its value as a calf feed has been investigated at 

only one station. 

Forbes of Ohio (1) investigated the mineral requirements 

of growîiig pigs, but no similar work has been done in this 

country with calves. 

(i) Ohio Bul. 201. 
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