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RECOMMENDATIONS 

Colts should not be pastured continuously 011 the sallle land because 
frequent studies during the course of this test, showed that infesta
tions of parasites are more apt to occur on permanent pastures than 
when colts are changed fr om one pasture to another. 

Regardless of their condition, it seems wise to treat colts fo r inter
nal parasites in late November or December, using a six dram capsule 
of carbon disulphide* for mature horses and three drams for weanling 
colts. Parasite s sap the energy of horses and lower the efficiency of 
feeds used. 

Colts can be halter broken most r eadily early in life and they then 
can be handl ed mor e eas ily when treated for "I\"orms or when their feet 
are trimmed. 

The feet sho uld be trimm ed every two 1110nths or oftener to ke ep 
them in good condition; and this work trains the colt so it will permit 
its fee t to be handled when it beco mes mature. Keeping the colt's 
feet level tends to develop sound fe et and legs. 

Well deve loped colts at two year s of age may be worked in harness, 
thereby r educing cost of g rowing them. They learn more readily 
than when more mature and when they ar e working they do not de
st roy fences or injure them selves. Two-year-olds should not be wo rked 
at the heaviest farm work for too long a continuous period. 

*Carbon di sulphid e is inflammable and should be handled with care. United 
States Department of Agricultur e Ci rcula,· No. 148, "\Va sh ingtoIl, D. c., and Univer 
sity of Illinoi s Circul a r No. 378, U rban a, l11inoi s, di scus s common pa rasites of 
horses and prescribe t reatments. 



LIBERAL vs. LIMITED RATIONS 
for 

Draft Colts in Michigan 

R. S. HUDSON 

A continued decrease in the horse and mule population during the 
last decade along with the economic readjustment in farming' methods 
has created a strong demand for horses of all ages. In addition to this, 
the birth rate has not k ept pace with mortality, thus creating a shor1.
age of young stock for r eplacements . According to the census es ti
mates horses two years old o r over decreased 220,000 in numbers 
from 1920 to 1934 in Michigan alone. In spite of the fact that morc 
colts are being raised and many horses a re being purchased and brought 
in from other states, Michigan had 6,000 less horses of work age J an
uary 1, 1934 than on the same date a year earlier. 

Because of these conditions, coupled with an effort to get along 
with present equipment and limited expenditures, many fa rmers, some 
fo r the first time, are raising young horses , and are seeking informa
tion on economic feecling and management methods. 

Feed and labor constitute a large part of the cost of rai sing horses to 
workable age. The amounts of feeel and the labor required, therefore , 
largely determine the cost, and the amount of each of these items used 
in raising horses under var ious cond itions is a factor of major im
portance to Michigan producers. 

The advisability of feeding limited ration s to young growing horses 
is ques tioned by many. and very little data for l\1ichigan* conditions 
are available to g\lide the feeder. 

Object of Trials 
The object of the trial wbich is described in this bulletin was to com

pare, by actual weight s and measurements, the effect on the develop
ment and to find the influence on the value of colts of liberal , conserva
tive , and limited rations . 

Methods Used 
Twenty-four weanling colt s \\ere divided into three lots o f eight, 

each of which was made as similar as po ss ible in age, size, sex, breed
ing, health and condition of animals. These lots we re placed on t hree 

*The author wishes to acknowledge the \\"ork don e by the Mi ssouri Stati on o n 
this subj ect and reported in their Bulletin No . 316 of July, 1932. 

A uthor's acknowledgments: During th e progres s of tili s \\"o rk the author wa s 
ably assisted in kee pin g records by VV. D. Cordon, stucknt J\{iciligan State College 
'34 and by Leonard H. Blakeslee, a ss istant ill Animal Husbandry Department, .Mich
igan State College, in the compilation. 



4 MICHIGAN SPECIAL BULLETIN NO. 253 

different rations January 1, 1932. On February 28, 1934, after approxi
mately a two-year experimental period, and after a 56-day finishing 
period, they were sold as coming-three-year-olds at public auction. 

Colts Used in Trials 

These 24 individual s were of Belgian and Percheron breeding. They 
were typical Michigan colts and were purchased from Michigan farm
ers at an average cost of $60.00 per head . The horse foals were cas
tt'ated December 11 , 1931, and all were treated for bots with three 
dram carbon disulphide capsules on December 22, 1931. A second 
treatment of six drams was given in January, 1934. All colts were 
identified by hoof number. 

NO SIZE 

4'.4-. I' 

2',&" tl&' 

2-,4' .3-3" 

zo. e'" 14' 

2', e". 14' 

;t ~4·. 3' 

Management of Colts 

BIL L OF MATERIAL 

ENOS 

SIZE 

2", 4"~14' 

2"15"' a' 

USE 

TROUGH SIDES 

FRAME 

2 ~. 4· . 6' FRAME TOP 

z· ... 4',14' ! FRAME TOP 

FENCl NG 

36 BOLTS 

- COVER FRAME WITH fENCING 

~ .::. NO, 9 WIRE-47"H IGH -STAYS 6"0,C 

_ - 6'-0" J 

f-- 37" --I 
SECTION 

HAY RACK 
FOR HORSES 

M 5 C <:. .. U 
I. ~ ·,1 LA""'" .. ,e" MOT(O 

0 .- <: ... . ~ i'J, '1j4 N~ 

Fig. 1. Hay rack for horses. 

All colts were fed out-o f-doors in groups, which is advisable in pro
ducing sound and healthy colts and is a good practice to reduce feed
ing costs. At the start of the experiment, the colts were halter broke 
for convenience in leading to the scales for fr equent weighing. The 
foot brand number was renewed every four month s and all hoofs were 
properly trimmed every six to eight ,,-eeks to in sure sound fee t and 
legs and to improve th e action. 

Equipment and Feeds Used 

Each lot was provided \\- ith a IG x 30 open shelter cons lructed of 
cheap shiplap siding and a straw roof (p ictured on cove r page) . These 
shelters were located in three adjacent paddocks of 4.4 acres each. 
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Water was provided in each lot. Hay and grain racks (illustrated In 

Figures 1 and 2) made possible group feeding. 
Alfalfa hay, ear corn, and oats used in the test were either produced 

on the College Farm or were purchased locally. Oat straw and salt 
were kept before each lot at all times. Alfalfa pasture for each lot 
was provided in a field adjoining the exercise paddocks. 

The colts were kept in the paddocks or pastures from the start of 
the experiment until sold, except when weighing and measuring. Dur
ing the fitting period of 56 days, all colts were stabled in the College 
Work Horse Barn. They were also handled, harnessed, and hitched in 
preparation for sale. 

-- - Ii 

BIL L Qf MATERIAL 

NO PC $fZE USE 

-2 4',·,'.14' SKIOS 
- ~~~)~d"-r~PO~S~T'~----~ 
---~- ~ .. ~~~~~~~ 

-~ ~:~~:31; :~;~~~ e~::~:S 
2',12' .Ie' SIDES "NO ENDS 

2', S", 12' GUARO RAILS 

56 fT. !.1"e 6 I~ METAL TRIM 

- -1 

GRAIN TROUGH 
FOR HORSES 

OHt ....... C .. 2.l. .I. 

Fig. 2. Grain . trough for horses. 

Method of Feeding 
During the winter period grain, consisting of equal parts by weight 

of whole oats and ear corn was fed twice daily, and alfalfa hay was 
fed once daily, usually at night . 

During the summer when pasture was short, hay usually was fed 
once daily. Grain, when supplied, ordinarily was fed once daily. Lot I, 
however, was fed twice daily in order to induce them to consume all 
the feed they possibly could. 

Description of Pasture 
The pasture used for the colts was a three-year-old seeding of al

falfa. June grass had crept in and gradually thicket:J.ed during th e 
experiment. When turned to pasture the first season, each Jot was 
given four acres in addition to their 4.4 acre paddock. The middle of 
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June an additional four acres of alfalfa, from which one cutting had 
been removed, was provided for each lot. On August 25, a 28-acre 
pasture, from ,yhich one cutting of alfalfa had been removed, was pro .. 
vided. This area \I'as rotated behYeen the three lots , each lot pastur
in g it every third day. The total amount of pasture for the first pas
ture season, therefore, was 52 acres plus 13 acres in the paddocks, an 
average of 2.7 acres per colt. One cutting was removed from 40 of 
the 52 acres, thus each colt did not haye a full season's use of the 
2.7 acres. 

During the second pasture season, the entire 52 acres was fenced 
into three pastures of equal size, providing approximately 17.3 acre,; 
per lot of eight colts. Ko hay was removed from the lots during the 
second season. 

During each pasture period, the colts in Lots II and III kep t their 
pasture cropped much closer than those in Lot 1. This fact accounts 
for the increased gains during the pasture period. 

Feeding by Periods 
To make possible proper management and detailed records , the en

tire experiment was divided into periods. Table I sets forth the ration s 
fed during each period. \Vhile under observation during the month 
of preliminary feeding, December 1, 1931, to January 1, 1932, and dur
ing the period November 15, 1933, to January 3, 1934, all colts were 
fed togeth er, receiving approximately the same rations. The experi
ment really began in the period between January 1, 1932, and April 
31, 1932. The colts in Lot I were given all the hay and grain that they 
would consume, that is , grain was kept before them at a1l times but 

Table I. Average daily ration.* 

H av and Straw 
'(pounds) 

Days Days 

Grain 
(pounds) 

Receiving --·--~---I Recciving 1---------

Hay I Grain I I 
_. __________ ~-----:-L-r-t 1~t _~.'_fI_t_!-----!--L-f-t- W TN 
Dec. 1,1931-Jan. 1,1932. 

Jan. I, 1932- Apr. 30, 1932 .. 

May I, 1932-0ct. 31, 1932 .. 

Nov. I, 1932-Apr. 30, 1033 .. 

May I, 1933-Nov. 14, 1933 .. 

Nov. IS, 1033-Jan. 3, 193·J .. 

t J an. 3, 1034-Feb. 28, 1934 .. 

31 

121 

Straw 
109 
10 

181 

Straw 
170 

10.'5 

48.;; 

5(3 

6.72' G. 72 6.72 

10.27 8.23 7.25 

9.27 10 . 2.; 
. '9:08 11.10 10.88 

18. 63 10. 97 10. 85 

11.84 13.18 

10.30 10.13 10.08 

21 61 21.61 21.61 

11 53 13.01 13 .06
1 

3t 

121 

Lot 
1-158.5 
2-110. 
3- 44. 

181 

1-
13.j . .) 

2-
3- IB .. 5 

5.5;) 5.55 5.55 

12 . 35 6. 18 3.08 

9.53 5. 11 2.64 

14 .86 7.44 3.72 

8.18 4.08 3.7:; 

48.5 9.15 0.15 9.1.5 

56 13 .58 14.80 14 .8.5 

*Lots II and III received oat straw at liberty bllt die! not consumc all of it. 
tGrain for tbis period included six tenths pound of linseee!mcal and one pound of bran. 

All Jots were on pasture for 171 days from May I , to October 31,1932, and 186 days from May I, 
to November 14, 1933. 
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Plate I. 
N umber 2 geldings o[ the respective lots as weanlings before 

receiving the varied rations. 

7 
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it was not allowed t o accumulate a nd w hen th ey refused to cat the full 
amount the quantity was sli ghtly reduced. Lot II colts always r eceived 
one-half and Lot III one-four th th e amount of grain fed t o those in L ot 
1. Lot I was fed unlimited amounts of hay, Lot II was limited to 1.05 
Ibs. per day per 100 Ibs. live weight and Lot III to slightly les s. L ot I 
would not consume mor e than abo ut 1.28 Ibs. of hay per 100 Ib s. live 
weight. Straw was kept before the three lots but, since Lot I did not 
consume any, it was discontinued after th e fir st month. 

The second period , ext ending from May 1, 1932, t o November 1, 
1932, includ es 184 days. T he colts wer e on pasture 171 days of this 
period. When they were t urn ed to pastur e on May 14, all dry feed 
and grain was discontinued except g ra in in L ot 1. This was decreased 
to about one-fourth the a mount giy en in Table I , due to indicatio ns 
of foundering. On May 25, after all evidence of foundering were 
cleared up, the Lot I grain ration was again increased to a ll they 
would clean up. This was fed twice daily . On July 18, pasture was dry
ing up and g rain was provided Lot II once daily, the ration being one
half that of L ot 1. Hay was provided all thr ee lots from Aug ust 23 
t o September 19 in amoun ts indicated in Table I due to short pasture. 
Lot III was fed grain once daily throughout October, th e ra t ion o ne
fourth the amount r eceived by Lot 1. 
Th~ third fe eding period, from November 1, 1932, t o May 1, 1933, 

is the second winter period and th e colts were dry fed the entir e 181 
days. The method employed for determinin g the ration of each lot dur 
ing the fir st winter was llsed durin g thi s period . . It was impossib le , 
however, t o get Lot I to cons ume as much grain in proportion to body 
w eight during' this period as they did the fir st w inter. 

The 198 days from May 1, 1933, to November 15, 1933, is the fourth 
period, or second pasture period . A ll lots were turn ed 011 pas ture on 
May 14 and remain ed th er e 186 day s. \ \T hen on pasture, all dry feed 
was discontinued until Jul y 15 when Lot I \\'as given 30 Ibs . of grain 
once daily and Lot II was feel 15 Ib s. From August 15 to th e end of 

Table II. Feed consumed during experiment by periods.* 

Hay (tons) 

1 

Whole Oats (bu.) Ear Corn (bu.) 

Lot I Lot Lot I Lot I Lot Lot Lot I Lot Lot 
I II III I II I II I II In 

------- ---------------
D ec. l,1931- J an. 1, 1932 .83 .83 .83 25.84 25 . 84 25.84 7.86 7.86 7.86 

J an . I, 1932-Apr. 30, 1932 4 .97 3.98 3.51 186.88 03.44 40 . 62 85.43 42.71 21. 31 

May 1, 1932-0ct. 31, 1932 l.44 l. 76 l. 72 188. 47 75.72 14.44 86.10 34.61 6. 60 

Nov. 1, 1932-Apr. 30,1933 13.49 7.95 7.86 336.41 168.59 84.31 153.78 77 . 07 38 . 54 

May 1, 1933- Nov. 14, 1933 4.36 4. 25 4.61 138.75 69.38 6.31 63 .43 31.71 2.88 

N ov. 15. 1933- Jan. 3. 1934 4.19 4.19 4. 10 55.47 55.47 55.47 25.36 25.36 25.36 

Jan. 3. 1934-Feb. 28 . 1934 2 .56 2.89 2.90 78.88 86.91 86.88 39.41 43.51 43.88 

3l.841 25 .851 25.62 

------------------
Totals ......... . ...... 1010.70 575.35 319 .87 46l. 42 262.83 146 . 03 

*Bran. linseed meal. salt. straw. and pasture consumed can be obtained from Table VI. 
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PIa te II. 
Number 2 geldings as rising three-year-aIds when the three 

different rations were di scontinued. 

!) 
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the period , all lots were fed approximately th e same amount of hay 
once daily as pasture was very limited. 

The fifth and final period extencls from November 15, 1933, to Feb
ruary 28, 1934. Unt il January 3 of this period, all co lts were feci hay, 
st raw, ear corn, and whole oats together in the paddocks. On January 
3, the colts were placed in the College vVork Horse Barn where they 
wer e all fed individually. A t tbis time, bran and linseed meal was added 
to their ration. 1\11 colts r ece ived approximately the same ration. Lot 
I individuals \\'ere in extremely high condition and too fat for sale or 
for work. Thus the ration was intended to r ed uce th e we ight and 
hard en Lot I, maintain the we ight of Lot II , and increase the weight 
o f Lot III which \\"as in thin condition. Lot II was in good conditioll 
for sa le or \York. 

'fhe total feed consumed by periods for each lot is shown in Table 
J l. These figure s represe nt the amount of hay, w hole oats, and car 
corn actually weighed out and fed to each lot of colts. 

Calculated on the basis of total average weig ht of colts per lot 
for the first exper im ental w inter period, Lot I received 1.28 lbs . ot 
hay per day per 100 lb s. live weight, Lot II 1.05 lbs, and Lot III .99 
lb. By reducing ear corn to a shelled corn basis and combining th e 
weight of oats and shelled corn, Lot I received 1.39 lbs., Lot II .71 
lb., and Lot III .38 lb. of grain per day per 100 lbs. of live weight. 
H is very important to note that Lot I consumed a comparatively 
larger ration of grain during the first w inter of feeding. During th e; 
second winter or third experimental period, Lot I consumed only .99 
lb. of grain per day per 100 lbs. as compared with 1.39 lbs. during the 
first winter. Hay consumption, however, incr eased because Lot I 
consumed 1.38 lb s. per clay per 100 lb s., as compared with 1.28 lbs. the 
first winter. Lot II was limited to .90 lb. of hay and .55 lb. of grain 
daily per 100 lbs. Lot III received .97 lb. of hay and .3 lb. of grain 
daily per 100 lbs. live weight. 

Table III. Total feed per colt (weaning to sale date). * 

'r.:", rorn (bu,). 

Whole oats (bu. ) .. 

When,t bran (Ibs.) . . 

Linseed meal (lbs.). 

Ralt (lbs.). 

Straw (tons) ... . 

II a.y (tons) ... . . . 

Dn,.ys on pasture (2 seasons) 

-tAcres pastured (each season) . 

Lot I 

Liheral 
Ration 

5'7 fiR 

12G .34 

53.62 

33 38 

3D 38 

. 12 

3.98 

357 

2.7 

Lot U 

Con~erva.t i ve 
}lation 

~2 8:; 

71 ~)2 

f)']. 75 

~2 . 75 

5 1.88 

1 .70 

3 . 23 

357 

2 . 7 

"Lots II and III received stmw at liberty, but did not consume all. 
-tUnder "Description of pasture" will be found details concerning pasture mn,nagement. 

Lot III 

Limited 
Hation 

IF; 2:-; 

30 Oi< 

5 :) . 

34. 

39 . 3 ~ 

1. 8G 

3.20 

3.'>7 

2.7 



LIBERAL VS. LTMITED RATIONS FOR DRAFT COLTS 11 

During the fi nishin g period , the hay fed was l.02 Ibs., 1.17 Ibs., and 
1.29 Ib s. per hundr edweight da ily for L ots I, II, and III respectively. 
The grain consumed during thi s period was .6 lb ., .7 lb. , and .76 lb. dail y 
per 100 lb s. liYe we ight, r espect ive ly. 

As indicated in the foot not es of Tab le I, each colt rece ived an addi
ti onal .6 lb. of lin seed m ea l and I lb . of bran daily w hi ch would slightl y 
in cr ea se the amoun t of g ra in per 100 Ib5. live we igh t. 

Table III Sh O\\ '5 the amount s of feed required to raise a colt from 
a weanling until r eady fo r \\'o rk as a ri sing-thr ee-yea r -old, ", hen fed 
three differ ent r at ions. Us in g the lO-year average y ield s* of hay and 
grain in Michigan , it ,,"auld take 8.3 acres t o produce the hay, oats, 
and corn uti lized by each colt in Lot 1. This 8.3 acres cons isted of 1.95 
acres of corn , 3.92 acres of oa i s, and 2.43 ac re s of alfalfa. 

E ach L ot JI colt req \1 ired 1.1 acre s fo r corn , 2.23 acr es for oats, and 
1.97 acres for a lfalfa , mak in g a total or S.,j ac res n ('ce~sar)' to produce 
th e reed. 

,.----------~------:::-::-:-=--=-=--=- - - -
GRAPHS SH OWING AVERAGE MEA SUREMENTS 

r 
o 

. ~ s+++-t-~--+--I 

'--___ l .£Ci£NO LOT r _ LIBERAL 

H£ART OOTH 

, 
I , , --7 
/ ./ 

h' . 
I . II 

I 

'pt-T '/1_ -r~ 
INITIAL F 2 J 4 ~ 

PiOA100S 

I 2 .) 4 5 
PERCO!. 

LOT 2 _ __ CONS£I'IVAT!vE LOT 3 - - -L'MITED 

F ig . 3. Gr aph. 

Lot III r equ ired only .62 ac r e for corn , 1.2-1- ac res for oats, a nd 1.95 
acres for hay, a total of 3.8 ac res. Summa rizin g, it r equired 8.3, 5.3 and 
3.8 hay and g ra in acre s to develop each colt in L ots I , II, and III , r e
spective ly, ha sed on th e 10-year ave rage y ield of Michi gan corn , oat.s, 
and alfalfa hay. Assuming each colt utilized only l.5 ac re s t he fir st 
year since one cutti ng \\"as taken from part of the pastu re, a nd 2.7 
acre s t he second pasture season, the total acres r equired to develop 
each co lt in the r espect ive lots \\'ould be 12.5, 9.5, and 8. 

Method of Taking Weights and Measurements 
Initial, final, and all intervening colt weights a re the average of 

three consecutive individual daily weights taken on a tested lO-tol1 

*Ten-year ave rage yi eld s, 1921 -1932: alfalfa hay 1.64 tOll S per acre, oats 32.2 
bushel s per acre, corn 29.6 bushels per a cre. 
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wagon scale. Body measurements were taken with the horse stand
ing on a board floor in normal position . A regulation horse measuring 
standard was used in obtaining the height. Calipers were used for 
taking depth of body, depth of hock, depth of cannon, and width of 
shoulder points. Other measurements were taken with a steel tape. 

Table IV. Showing weights and gains per colt by periods. 

Lot I Lot II Lot III 

Average Average Average Average Average Average 
Weight Gain Weight Gain Weight Gain 

(lb8.) (lbs. ) (lbs.) (lb8. ) (lb8.) (lb8.) 

Initial Weight ..... .. . . ..... 653 . . . . .. . ... 686 . 7 668 . 1 
Jan . 1, 1032 

End of 1st Period .. 944. 5 201.2 880.8 104 . 1 820.0 14~ .8 
May 1, 1932 

270 0 Enrl of 2nd PeTiod .... .. ... 1197 .1 252.5 11 37 .5 256 .7 1081 .2 
Nov. 1, 1932 

End of 3rd Period ... ... ..... 1507.5 310.4 1297 . 5 160. 1162.4 81. 2 
May 1, 1933 

End of 4th Period ... 1587.9 80.'1 1418.3 120 . 8 1287.8 125.4 
Nov. 14, 1933 

58.8 Final Weight ... 1573 . 8 - 14 .2 1478.5 60 . 2 1346 .7 
Feb. 28, 1934 

Total Gain .... .. . . ..... . .. .. ... . . D20 . 4 . .. ... .... 791. 9 
I 

680 1 

Experimental Weights and Body Measurements 

The accompanying graphs compar e the weights and the essential 
body measurements as they were taken each period. All weights and 
body measurements represent the average for each lot. Though every 
precaution was taken to obtain accurate measurements, there is a pos
sibility of a slight variation in each case . These variations may be 
due to colts not standing in the same position each time or to change 
in condition. In spit e of the possibilities of va riations, the author be
lieves a very representative figure was obtained by using the average 
measuremen ts for each lot. 

All measurements except those of chest-floor to ground and of width 
at point of shoulders show a steady increase to the end of the fourth 
period. It is a noteworthy fact that all three lots made the most pro
nounced development before the start of the second period or previolls 
to one and one-half years of age . A ll three lots continued to develop 
at about the same rate in height at withers , depth of body, length of 
shoulders, and depth of hock as rising·-two-year-olds. During the fourth 
and fifth period, practically all measurements seemed to level off, in
dicating a slowing up of skeletal growth as two-year-olds. 

The increase in body depth and in condition of Lot III during the 
second pasture period made an apparent decrease in the measurement 
of chest-floor to ground, or length of leg. It is quite apparent that the 
gain in height of weanlings is due largely to increase in body depth, 
as Lots II and III gained approximately 2.4 inches in the chest-floor 
to ground measurement w hile gaining 7.7 inches in depth of body. 

The slight decrease in width at point of shoulders seems to indicate 
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Plate III 
Number 7 mares of the respective lots as weanJings before 

receiving the varied rati ons. 
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m aximUlll growth w h en t wo-year- old s. Th e inc rease \\' hich fo llowed is 
caused by spread of should er du e to collar pre ssure. The decrease of 
Lot I in we ight and seve ral of th e measurem ents during t he las t period 
\I'as due to the smaller ration . A ll g raphs show a marked tendency for 
Lots II and III to continu e deve lopment as tllr ee -year-o lds. Cannon 
m eas urements , includ ed in Table B of th e l\pp endix, showed prac
t ica lly no gain after 18 mont hs of age. T he length of back measur e
m ent showed a de crease du ri ng the fourth peri od. This \\'as due t l) 
th e method of l11 eas l~ring. sin ce condition and position of co lt is a n 
important facto r in t hi s measurement . . All increases in sk eletal gro\\'t ll 
\I'e re slO\"e r in L ots IT and III. but no indicati ons of stunted g ro\dh 
\\'e re ey iclent. IVe ig ht s a nd m eas urem ent s lead u s to concl ude that : 

1. Grea t est development of skeleton tak es place hdore a colt I S one 
and one-half yea r s of age. 

2. Th e deyelopment in body depth is much g reiltc r than that in length 
(j[ leg. chest-noOl' to g round . 

3. There is a di stinct growth in length of leg. 
4. The re is a di stin ct w id ening ac ro ss th e breast, betll'c cll sho l1ld e r 

points, after colts begin to wear a collar. 
S. J-Iea,,), feeding induces ea rl y deve lopment in \\'idth, depth, an d 

length of hody also in bone. 
G. There is a marked tendency for conservat ively fed colts to over

come t he ir early ha ndi cap as ri s ing-thr ee-year-olds if feci properl y. 
7. T h e depth of hock seems to decrease sli g htly \\' h en colt s are pll t 

in harness. 

Experimental Variations 

Sli g ht va riat ions wi ll be not ed in average weight s, m easurement s, 
a nd ga in s at the encl of th e first and of the second experimental period ~ . 
These variation s a r e clue t o the acc idental death of number five in L ot 
III on March 31, 1932, and the death of number six in Lot III on May 
30 clue to a severe case of pneumoni a. In each case, o ther colts were 
substituted. IVeights and measu r em ents fo r the se two per iods in L ot 
III , hO\\'e\,er, a r e the ave rage of only seve n colts , t he irregular on e 
be in g eliminated in each period w h en deaths occurred. 

Lot I made the best gain s during the entire experiment, as sho\\'11 
in Table \1, although it did not make the best gains 0 11 pas ture durin g 
th e seco nd and third per iod . 

Table V. Average daily gain by periods. 

Daily Gain per Colt 

] st 2nd 3nl 4t h .5th Entire 
})er iod Experi -
(lb5. ) 111ent 

l'criod Pf'ri od Period Period 
(lbs.) (lb5. ) (lb5.) (lb8.) 

Lo t 1 .... ...... . 2 .4 0 1. 37 1.71 . 41 -.14 1. 15 

Lot II ........ . ...... . 1. GO 1. 39 .88 . 61 . ,,8 1.00 

Lot III .... .. . 1 . 18 1. 50 . 45 . 63 .57 . 83 
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Plate IV. 
N umber 7 mares as rising-three-year -olds when the three 

different ration s were di scontinued . 

15 
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Considering pounds of feed per 100 1bs. of gain, Lot I consumed 772 
1bs., Lot II 503 1bs., and L ot III 342 1bs. of g rain. The hay consumed 
was 843 1bs., 790 1bs., and 990 1bs. for th e r espective lots. 

With Lots I and II in shape for work as t wo-year-01ds, Lot II was 
still the most efficient in gains since thes e colts consumed 560 1bs. of 
hay and 398 1bs. of grain while L ot I consum ed 582 1bs. of hay and 
600 1bs. of grain per 100 1bs, of gain. 

It is apparent tha t L ot I used 269 1bs. more of grain per 100 1bs. gaiu 
than L ot II. This extra grain was used by Lot I for excess fat, making 
the gains more costly, and the colts were no more useful as wo rk 
an imals than those in Lot II. 

Table VI. Amounts and cost of feed 

Lot I Lot II Lot III 

Liberal Ration Conservation Ration Limited Ration 

Amount Cost Amount Cost Amount Cost 

*Ear corn (50 cents per bu.) .. 461.42 bu. $230 .71 262.83 bu . 8131.46 146.03 bu. 873 .02 

Whole oats (36 cents per bu.) 1010.70 bu. 363.85 575.35 bu . 207 .11 319.87 bu. 115 . 14 

Wheat bran ($ 1.00 cwt.) .. .. 429. lbs. 4 . 29 422. Ib3. 4 . 22 440. lbs. 1-. 40 

Linseed meal ($l.75 cwt.) . . . 267. lbs. 4 .67 262. lbs. 4. 58 272. lbs. 4.76 

Salt ($1.00 cwt.) . ..... .. . .. 315. lbs. 3 .15 415. lbs . 4.15 315·llbs. 3.15 

Hay ($6.00 per ton) .... . ... 31.81 T . 191.04 25.85 T . 115.10 25.62 T . 153.72 

j"Straw ($4.00 p er ton) . . . .. .. . 97 T. 3 . 88 13.61 T . 54 . 44 14.87 T. 59.48 

Pasture (35 cents per week) . 408 wks. 142 . 80 408 wks. 142.80 408 wks. 142 . 80 

T otal feed cost per Lot . .... . . . . . . . . . . 944 . 39 . . . . . . . . . 703 .89 .. . . .. . . .. 556.47 

Total feed cost per colt . .... . . . . . .. . .. 118 . 05 ......... . 87 . 99 . ..... . .. . 69.56 

*Bushel of ears-70 pounds. 
t All lots refused between 25 and 50 per cent of the oat straw weighed to them. 

Table VII. !Feed cost of Lot I and II to May 1, 1933 

Lot I Lot II 

Liberal Ration Conservative Ration 

Amount Cost Amount 
I 

Cost 

Ear corn (50 cents per bu.) . .. . . . ... . .. .. . . . ... 333 .23 bu . 8166 . 62 162.25 bu. 881.12 

Whole oats (36 cents per bu.) . . . . . . . . .. .. ...... 747.60 bu . 265.53 363 .59 bu . 130.89 

Hay ($6.00 per ton) .... . . .. , .. , . . . . . ... , . .. . 20.73 T. 124.38 14.52 T. 87 . 12 

Pasture (35 cents per week ) . . .. . .... ..... . . . 195 "'ks. 68 . 25 195 wks. 68.25 

Salt ($1.00 per cwt.) .. .. . .. . ........ . 21 5 lbs. 2. 15 315 lbs. 3 . 15 

Straw ($4 .00 per ton) ..... . . . . . . . . . . . . 355 lbs. . 71 12.21 T . 48 . 84 

-~.----

Total feed cost. . . ....... ' . , .... , . . . .. . ,. S627 . 64 . , .. ...... S419.37 

Feed cost per colt ... ... . . .. . . . ........ . ...... ......... , 78 .45 ........ .. 52. 42 
~ 
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Total Feed Cost 
Feed costs alone do not rep resent the total cost of ralS1l1g colts . 

Additional costs such as labor, care, service fees, a nd vete rinary fees. 
however, vary with t he conditions which may prevail in different 
localities. Table VI shows the to tal feed cost of each lot from wean
ing until ready fo r wo rk as r ising-three-year-olds. These varying 
a mounts of feed can be readi ly used with different feed prices and 
necessary fixed charges added to dete rmine actual cost. Table VI 
shows that the colts in Lot II cost at least $18.43 more than those in 
Lot III, due to g reater feed consumption. The Lot I colts actually 
cost $30.06 more than Lot II. Manure was not credited in the experi
ment. H oweve r, the ferti lizer value of the hay, g rain, and straw fed 
each colt, based on current prices for nitrogen, acid phosphate, and 

Table VIII. F eed cost of r a ising w e anling colts to working age. 
( With v arying feed prices. )* 

-
Hay at $5.00 Hay at $7.50 

Lot I Lot II Lot III Lot I Lot II 

tGrain at: 
$10.00 per ton .. .. . ...... S56 . 30 36.85 $27 . . 50 $66 . 25 544 . 93 

15.00 . . ... ... . . . ..•.... 74 . 50 47.20 33 .25 84 .45 55.28 
20.00 ... ..... ... . .. •. .. 92.70 57.55 39.00 102.65 65.63 
25.00 .. .. . .. .. . .... ... . 110.90 67.90 44.75 120.85 75 . 98 
30.00 . . . . . .... .. .• . . . .. 129.10 78.25 50.50 139.05 86 .33 
35.00 .. ... . ..... .. .. . .. 147 . 30 88 . 60 56 . 25 157.2.'5 96 . 68 
40.00 .. ...... . ... ... ... 165 . 50 98 . 95 62 . 00 175.45 107 . 03 

Hay at $10.00 Hay at $12.50 

Lot I Lot II Lot III Lot I Lot II 

tGrain at: 
$10.00 per ton . . . . ... . ... $76 . 20 $53.00 $43 . 50 $86 . 15 $61. 08 

15.00 . . .. . .. . . . ...... 94.40 63 .3:, 49.25 104.35 71.43 
20.00 . . . .... . . . . . . . .. . . 112.60 73.70 55.00 122.55 81.78 
25.00 . . .... .. . ... .... . . 130.80 84.0.'5 60.75 140.75 92.13 
30.00 . ..... . . .. . . .. . .. . 149.00 94.40 66.50 158.95 102.48 
35.00 .. ... . .• ..... . . 167.20 104.75 72.25 177. 15 112.83 
40.00 ... . . .......... .. . 185.40 115. 10 78.00 195 . 35 123.18 

Hay at S15.00 Hay at 517.50 

Lot I Lot II 
I 

Lot III Lot I 
I 

Lot II 

Grain at: 
$10.00 per ton . . .. . . $96.10 ~69 .15 $59.50 $106.05 $77.23 

15.00 .. . ......... . .. . .. 114.30 70.50 65.25 124 .25 87.58 
jiO.OO .•. . ...... . .••.. . 132.50 89 . 85 71.00 142.4" 97.93 
25.00 .. . ........ . ..... 150.70 100.20 76.75 160.65 108 .28 
30.00 . . ................ 168 . 90 110 . 55 82 . 50 178 .85 118.63 
35.00 . . . . .. . . . . .. . . ... 187.10 120 . 90 88.25 197.05 128.98 
40.00 . . ... . . , .. . .... " 205 . 30 131.25 04.00 215.25 139.33 

Lot III 

535.50 
41.25 
47.00 
52 .75 
58.50 
64.2.'5 
70 . 00 

Lot III 

$51.50 
57.25 
63 . 00 
68 . 75 
74 . 50 
80 .25 
86.00 

Lot III 

$67.50 
73 . 25 
79.00 
84 .75 
90.50 
96.25 

102.00 

"This table represents cost of hay and grain only. No charge was made for straw due to the usual 
farm practice of straw at liberty. 

tAmounts of grain used to compute tables l'eoresent whole oats and ear corn reduced to a sheUeq 
corn basis. . 
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potash would be $49.04, $40.12, and $35.23 for the respective lots. Cal
culating that only 75 per cent of the acid phosphate and potash and 
50 per cent of the nitrogen is available, ,,,hen considering leaching and 
other losses in the manure, the fertilizer value would be $29.14, $24.19, 
and $21.45 for each colt in Lots I, II, and III respectively. 

The colts in Lot I and II were sufficiently developed and in suitable 
condition for work May 1, 1933, as two-year-olds. If put to work at 
that time they would have paid for their feed , thereby reducing the 
cost for Lot I $39.60 and for Lot II $35 .57. Table VII shows rlctaikd 
feed charges to May 1, 1933. 

This table is constructed for the purpose of assisting Michigan colt 
producers in calculating the cost of raising colts to workable age. Tn 
each case the cost of pasture, se rvice fee, veterinary services, and time 
lost by mare when foaling should be added to obtain the total cost . 

A study of sale prices will show that color, breed, and sex as well 
as condition, influenced sale prices. It was the original plan to use 
sale averages in measuring the economy of the three varied rations. 
1-fo,\'eve r, the substitution s in Lot III along with the differences in 
value of fillies and geldings made such a plan inadvisable. 

All colts sold for an average of $185.41. Total feed cost per colt 
amounted to $91.86, making the actual cost, including initial cost of 
colts, $151.86. The twenty-four colts returned a profit of $33 .55 per 
colt after paying $6.00 per ton for alfalfa hay, $0.50 per bushel for ear 
corn, $0.36 per bushel for whole oats, $4.00 per ton for straw, and $0.35 
per week for pasture used during the experiment. Labor costs and 
other openses are not included ,\"hen computing this profit. 

Table IX . Colts used in experiment. 

Description of colts 

Lo t T: 
1'0. I - Bay gehling' ...... . .. . 
No.2-Sorrel B elgian gelding. 
1'0. 3-Bay l3elgian gelding. 
1'0. 4-Blaek Percheon fill:>. 
No.5-Black Per<:11eo11 filly. 
No.6- Black Percheo11 filly. 
Ko. 7-801'1'e1 TIelgian fillv. . . .. ..... 
:\0. 8-Brown PeTcbeon-13elgil111 gelding . 

Lot II: 
1'0. I-Day ge.lding. . . . . .. . 
No.2-Bay Belgia,n gcluing . . 
'" 0. 3-Day Belgian filly . .. . . 
C\fo. 4-l31ack PercheTon gelding' 
::-\0. ,Ii-Black PerclJeTon gelding. 
No. 6-Dlack P erciIeron filly .. 
No.7-Sorrel Delgi>LTl filly . . ........ . 
No.8-Brown PercheToll-J3clgiall fill)' 

Lot III: 
No. I-Cream coloTed filly . . 
1'0. 2- Sorrel Belgian gelding . 
C\fo. 3-J3ay Belgian gelding . . .. 
NO.4-Black Percberon gelding. 
No. 5-80rre1 Belgian gelding . ... ...... .. . . . . . 
No.6-Black Percberon gelding . . . 
No . 7- Brown Belgian filly . 
No.8- Bay PeTclleron-Belgian filly . 

Initial 
Weight 
Jan. 1, 

1932 

.'130. 
753. 
736 . 
916. 
663. 
466. 
.'523. 
636. 

.'530 . 
77() . 
780. 
7:'):1. 
70:3. 
7G:, . 
fi83. 
610 . 

6S0. 
8D3 . 
G90. 
700 . 

*72 ;,) . 
t 806 . 

()7(i . 
[}4:~ . 

\Vei~ht 
Nov."14, 

1933 

1433 
1.596 
1636 
1090 
167n 
1:;03 
1,,33 
1333 

1100 
14(ln 
1:;13 
1490 
1313 
1496 
1:1,,)3 
1470 

11:10 
1!)2fl 
J:W:l 
1 ;~[j:~ 
1137 
I27:{ 
1~8li 
12S:l 

*\Veight March 31 , 1932 when substituted for black Percheron filly . 
tWeight June 1, 1932 when substituted for black Percheron filly. 

Final 
Weight 
Feb. '28, 

1934 

1426 
1585 
1.SD'::; 
1973 
1638 
1450 
1.'i78 
1343 

1225 
148fi 
1606 
1630 
1328 
1581) 
143fi 
1.528 

11 an 
1618 
J:l:lfi 
140:1 
1170 
I~D1 
I :17:l 
1 ;~7fl 

Sale Price 

$1:'):'.00 
202.;'0 
267 .. 'iO 
20".00 
2,,0.00 
170.00 
282.00 
142.50 

137 . ,50 
172. ,')0 
287.00 
160.00 
142.00 
2,')0.00 
242.00 
155 00 

100 .00 
165 00 
150 .00 
Hi7.50 

n" .o(J 
],')0 . 00 
207.fJO 
I.!J:'?,sU 
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APPENDIX 
Table A. Average daily cost per colt. 

Dec. 1,1931-Jan. 1,1932 . . . . .. . .. . .. ......... . .. . ....... . 
Jan. 1,1932-Apr. 30,1932 ..... . . .. . ..... . ......... . . . . .. . . 
May 1, 1932-0ct. 31, 1932 . . . . . . . . . . . . ... . .... ... .... .... . . 
Nov. 1, 1932-Apr. 30,1933 . .. .. ... . .. ...... .. .... ...... . .. . 
May 1, l033-Nov. 14, 1933 .... .... .. . . . . . . . . ... .... .. . . .. . . 
Nov. 15, 1033-Jan. 3,1934 . .. ... . .. . . .... .. . . . ... . . . ... . . . . 
Jan. 3, 1034- Feb. 28, 1934 . . ... ' ....... .. . . .. . ... .. .. ... •.. 

Lot I 

$0.07 
.15 
. 13 
.19 
.12 
. 16 
. 16 

Average . ... . .... .. ... ..... .... . .. ..... .. ...... .. ..•. . . [ $0.14 

Lot II 

$0.07 
.10 
.08 
.12 
.09 
.16 
.18 

80 . 11 

19 

Lot III 

$0 . 07 
.07 
. 06 
. 09 
.07 
.16 
. 18 

$0.08 

This table gives the average daily cost per colt for each period of 
feeding. Th is daily cost includes all feeds weighed to the colts as well 
as pasture. Feed prices used are the same as in Table VI. 

Table B. Average measurements. 

Measurement 

Height. .... . .. " ... .. .. .. . . 

Depth of body . . . .. . . . . . . . 

Heart girth . . . . . .. . , . ... . . . 

Length of shoulder ..... . . . . 

Length of back ..... ... .. .. . 

Depth of hock .. . . ..... . . .. 

Depth of rear cannon .. . . . . . 

Depth of front cannon . ... . . 

Width at point of shoulders .. 

Chest-floor to ground ... .... 

*Lot I-Liberal ration. 
Lot 2-Conservative ration. 
Lot 3-Limited ration. 

Lot No.* 
Initial 
Jan . 1, 

1932 

1. .. . .. .. .. 52 . 2 
2 . .... . .... 54.2 
3 . .. . . , . . . . 52.4 
1. .. .. . . .. . 23. 
2. . . .. . .... 23.2 
3. o • • • • • • • • 22 . 7 
l. . . . ... . . . 59.3 
2. 00 ••• ••• • 60 . 7 
3. 0 •• • •••• 50 . 1 
1. .. .. ... . . 20 . 2 
2 .. .. ...... 21.2 
3 . ......... 20.6 
1 ....... .. . 20. 
2 .. ........ 30. 
3 ...... .. .. 29.7 
1 .......... 5.8 
2 .. .. ...... 5.8 
3 ..... .. ... 6 . 
1 .......... 3.6 
2 .. .. ...... 3.6 
3 .. .. .... .. 3.6 
1 .. ...... .. 2.8 
2 .. .. ...... 2.8 
3 ....... .. . 2.8 
1. ... .... .. 14.7 
2 ..... ..... 15.4 
3 .. .. ...... 15 .3 
1 .. ...... .. 29.3 
2 ...... .... 30.0 
3 ........ .. 29 . 6 

Measurements (in inches) 

1st 2nd 3rd 4th 
Period Period Period Period 

Apr. 30, Oct . 31, Apr.30 , Nov. 14, 
1932 1932 1933 1933 

---- --------
56.4 59.4 62. 63.5 
57 . 8 59.6 62.1 63.1 
56. 58.3 6l.4 62 . 2 
25 . 2 28.1 30.6 3l.6 
25.4 27.7 29 .6 30 . 7 
24.8 27. 28.9 30. 
67.8 76 . 2 84.7 84 . 9 
65.1 75.1 77.8 78.8 
63.8 73.2 75 .2 77 .2 
25.1 28.1 30.6 31.5 
25.3 27.9 29.5 30. 
23.6 26.9 28.4 28.6 
32.3 36. 39.5 38 . 9 
33.3 35.2 39.6 38.6 
33.4 36.3 39.1 38.7 
6.4 6.6 6.8 7. 
6 . 3 6.5 6.7 6.9 
6 . 1 6.4 6 . 6 6.7 
4. 4 . 4. 4.1 
4 . 3.8 4. 4. 
3.7 3 . 7 3 .9 3 . 9 
3 . 3.1 3 . 2 3.3 
2.9 3 . 3.2 3 . 2 
2 . 9 3.1 3.2 3 . 2 

17 . 18.2 2l.6 2l.2 
16.6 17.5 19 .2 19 . 1 
15 .7 16.8 18 .3 17.9 
3l.2 31.4 31.8 31.9 
3l.8 31.8 32.5 32 . 5 
31.2 31.3 32.5 32.1 

5th 
Period 

Feb. 28, 
1934 

---
63 . 8 
63 .6 
63 . 
3l.3 
3l. 
30 .3 
84 .2 
80.6 
77.8 
3l.2 
30.9 
30. 
30.7 
39.1 
39 . 9 

6 . 8 
6.8 
6.8 
4. 
4.1 
3.9 
3.2 
3 . 2 
3.2 

21.9 
21. 
19.8 
32.5 
32.6 
32.7 
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Discussion 

Colt s fed on limi ted wi nte r ra tions mak e more rapid gains on good 
alfalfa and June g rass pas ture but do no t entirel y off se t tho se made 
by colt s fed more lib era lly. Exer cise seems necessary in growing good 
sound draft colt s and t hi s may be accomplished by fe eding the colt~ 
out-of-doo r s in th e \\·int er and by making continuous use of pasture in 
summer. \\Ther e cheap pastur e land is availabl e a nd if hay and grain 
are high, it seem s ad visable t o limit the feed of colts in the winter 
time and t o take m or e time for their development. On t he contrary, 
when f eed s a re cheap and hor ses high, conservative or even liberal 
rations are advisable in o rd er to hasten maturity, al t hough extremely 
lib era l feeding produces excess fle shing·, w hich is usually unprofitable 
and makes the animal oye rbt fo r hig hest efficiency as a w ork animal. 

Ther e is a strong· demand io r dra ft colts and Michigan farmers are 
willi ng t o pay a pr em i U1l1 r or t hose w ith a m edium degree of finish 
and condition. 

Summary 

1. A limited ration of g ra in a nd a lfalfa hay w ith f ree access to straw 
does not s tunt draft colt s b ut does r etard developm ent. 

2. 1\ limited ration see ms to have a greater eff ect on weight and con
dition than on skeletal deve lopm ent. 


