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INTRODUCTION

Corn~-andCob Meal and Cotton-Seed-Meal vs Bran for Dairy Cows.

There is no longer any question as to the profitable nature
of dairy ferming in the South. The reasearch work done at the State
Experiment Stations and on the farms of the more progeessive farmers
show that the South offers ewceptionally favorable conditions for
dairy enterprises. Texas Fever was once considered a barrier to the
raising of good cattle in the South,but through the untiring efforts
of the investigators,a practical method of controlling this disease
has been discovered,so that it is now possible to Faintain P8y ing
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he#rds no matter how premtiful the ticks transmit the gersm of dis~
ease. The feeds afforded by this part of the country are admirably
afapted to the needs of the dairyman. Cotton seed is produced in un-
limited quantities at his very door. Corn,which can be successfully
used as the basis of a dairy ration either as corn meal or as corn-
and-cob meal,can be easily raised. The forage plants too,are abundant.
Corn for silage and stover can be grown all over the South and in many
localities hay may be made successfully from native grasses or legu=-
minous crops which will yield peying crops. In some sections elfalfa
has already become quite well established and other nitrogenous hays
such as cow-pea hay,and so ja-bean hay can be worked into the crop ro-
tation with beneficial results 6bth in the wagy of feed and as a soil
renovatoi) 1
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The demand for deiry products in the South is large:tn some

s

cities the price of good milk,butter and cream is double and treble
what it can be produced for. In Charlotte,N.C.,the market price for
milk is 10 cents a quart,while in that county it can be produced pro-
fitably at half that priee. Some of the railroads are offering to

guarantee a profitable retuwp for all butter and cream made along

their lines. The fast trains north and south afford excellent ship-
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ping facilities to the southern center'of population whish the de-
mand is in excess of the supply at highly remunerative prices. Sum~
ming up the situation; the South is an ideal section for the location
of diary frams. However,care must be tékgn to insure economical feed-

ing and the breeding up of a good herd4-g?'profitable returns are to

be secured.

PLAN OF THIS EXPERIVMENT.

This experiment was designed to answer two questions, "What
shall we use for a roughage ration?" and "Can the protein in one
feed be substituted for an equal amount of protein in another". As
already stated silage,stover,and hgy are the chief roughage crops
grown here and so they have been compared with reference to their
ability to meintain the flow of milk, As a test of the comparative
values of protein from different sourcem wheat bran was fed against
a mixture of cottonpseed meal and corn-and-cob meal having the same
amount of digestable protein per hundred pounds of grain.

For the work six groupd of four animals each were fed as follows.
Group 1 Bran and Silage

" 2 # " Stover.

" g " " Hay

2 4 Corn and cob meal (360% parts) and cotton seed meal (139% parts)
and Silages

" 5 " " " n ”

" 6 " n " and stover

EaBh animal was given & little more grain than she would have received
a grain ration having a narrower nutiitive tatio,and all the roughness
she would consume.

The following table shows the comparison of the digestible nu-
trients and their comparison to the standards. In this table the re-

sults are worked out on the basis of one head per day.



Dry Matter Protein Carbohyraa-~ Nutritive
tes and Fats Ratio

Wolff's Standard 240" 28" 158 1:5.4
Wisconsin Standard 24.5 2.2 14.9 1:6.8
Group 1 17.9 1.9 10.0 1:5.2
2 18.1 1.7 9.6 1:5.6
3 22.1 1.9 12,1 1:6.4
4 16.8 1.8 11.1 1:6.2
5 18.5 1.7 13.2 1:7.2
6 22.5 1.9 14.4 1:7.6

Here we find quite a departure from the standsrds,not so
much in the nutritive ratio as in the amounts of dry matter,and di-
gestible nutrients.
In separating these animals into groups great care was
taken to see that each group shou%d :onsist as far as possible of
abou

animals that were known to yield'the same quality and quantity of

milk and butter. Only a few 2 year old animals were used and these

were distributed through the several groupse. The older animals were
arrenged by groups according to their records of prbduction in the
yearly fair summary. Unusual care was therefore exercised to insure
a division of the animals.

These animals had been on good pasture up to November,at
which time they were brought to the barns,where they were kept under
favorable conditions as to light,air,and sanitation. Once daily they
were turned into the exercising lots where thegy were allowed exxexsin
free access to water. If the weather was pleasant ther were allowed
to remain in these lots for several hours. They were fed morning and
night on a mixed grain ration,and a roughage rastion of silage and
stover, The sxperiment proper commenced January 1st, But the treatment

of the animals was the same as before.



FEEDS

SILAGE

The silage was grown on the experiment station farm,and was
made from Leaming corn,but in the late dough stage,and preserved in
round wooden silos. These silos were 2lmost new and in good condition and
on the whole the silage was preserved in good shape. All the decayed
silage from the top and around the dorrs was thrown out and only the very
bést was fed during bke experiment. On account of the very rainy season
of 1905 there was not a very high percentage of corn in the silage. In
fact the corn did not grow at any time as it should have. The prolonged
rains kept it ffom maturing as full& as was desireble and hence when cut
for the silo owing to the danger of frost,it was not in proper condition

and d4id not meke as satisfactory as silage or as is usually obtained.

STOVER.

The stover was zlso gro'n on the experiment Station Farm.
It was shredded from Leaming corm which had been cut a2 little later
than usval,and the bundles were shocke& in the field and left for

dome time. Several rains materially damaged its feeding qual ities dur-

ing this time. But the injemry from these sources was nothing compared
to the destructive effect of a hail storm which occcurred during the
growing season and practically destroyed all the leaves on the crop.
The stover wo:1ld therefore not be regarded as a fair sample.

HAY. The hay was by &ll means the poorest of the feeds used. The
first part of the sum:er was dry amd the last very wet and weeds were
proponderate in the hay,which was of course very coarse. This may have
been overcome to some extent by the fact that the hay was cut before

usinge

BRAN.

The bran was purcahsed from wholesale dealer of good repuw
| tation and was higher than the average in protein but not in digesti=

ble fatse

E



COTTON SEED MEAL,
The cotton seed meal was fresh from the mill and was of ex~

cellent quality and hggh in protein.

CoBH AND COB MEAL,

The corn and cob meal was ground from Leaming corn grown on
the ferm. The grinding wes done in the barn and all meals was ground
twice to reduce it to the desired degree of fineness. The wide nutri-
tive ratio of corn caused the mixture with cotton seed meal to have
8 wider ratio than the bran.

Following is a table showing analysis and cost of feedse.

TARLE SHOWING % OF DIGESTIBLE NUTRIENTS.

Feed Dry Carbo-

Matter Protein Hydrates Fats Cost per Cwt.
Bran B7.7 12.4 35.9 2.7 $0.97
Corn and Cob Mesal

84.9 4.7 59.8 249 0:80

Cotton Seed leal9l.8 5.7 17.3 12.2 1.36
Silage 2Q.9 0.8 1146 0.6 .16 &.07%
Hey 86.8 £.7 43.2 1.3 .45
Stover 59.9 1.4 31.0 1.3 «20

The feeds were given in two equal parts daily,one half in
the morning and one helf in the afternoon. The uneaten feed was col=-
lected each morning before the morning feed was given,weighed and the
amount crédited to the animals &s not having been eaten. When there
was myjich waste the foughage ration was once cut down until the sanimal
seemed ready to again take a full feed,at no time was there any waste
of concentrates.

MILKING

The animals were all milked twice dailyymorning and evening



and the milk weighed,and the amount recorded on a specially ruled
sheet kept by the scales for that pmurpose. Out of esch milking a smell
sample was taken snd put in a bottle containing one tablet of Bi-chlo=-
ride of mercury,and kept to the end of the month,when fat and solid

not fat determinations were made,
RECORDS

Thé amounts of feed and waste were recorded in a feed bock
especially propared for the work,anmd at the end of the month the amount
of digestible nutrients was worked out according to the digestion co-
efficients given onﬁ the preceeding pagee. The monthly milk record was
made up from the amount of milk recorded at the scales,and the fat and
501id not fat déterminations made gioﬁhe composite sample thet had

been collected at each milking.

THE RESULTS

In the following table may be found the total amount of feeds

consurmed and the yield of milk and butter.

1bs.

Group Concentrates Silage Stover Hgy Cost Milk 1bs. Butter
2 ? 5614 15732 &72.61 6529 273
2 g Bran 498% 6553 58 .42 69.05 276
3 ) 5006 3 6967 73.329 6857 296
4 ) 5225 ' 16563 74,88 8191 354

) Mixed

5 g grain - 5339 6699 64.20 6487 278
6 0 5510 6503 79.49 76,19 360

Now comparing these yields with the cost of the feedm we get
the following table of net gains.



Finencial Statement

Animals on Bran
Profit
Group Roughage Cost feed Value Milk Value Butter Milk  Butter

i Silage 72.61 $151.82 $68.53 $79.22  4.08
2 Stover 58,42 160.52 69.26 102.08 10.84
3 Hay "% ,39 159.23 74,31 85 .84 .90

Animals on Mixed Graiyg

4 Silage 74.88 $188.16 $88.89 $113.28 14.01
5 Stover 64.20 151.28 69.51 87.08 5.31
6 Hay 79.49 177.19 89 .34 97.70 9.87

Taking from this teble the figures comparing the yields from
the groups fed the varicus roughage rations we have; Groups 1 and 4

together on silage nmade & net profit of $192.50,0on milk &nd $9.93 on.but-

ter,gpoups 2 and 5 on stover a profit of $189.16 on milk and $16.15 on
butter,and groups 3 and 6 made & profit of $183.54 on milk and $10.77 on
butter.

The results to be deawn from these two talbe are very obvious.
At a ghance we see that the silage fed animals yielded the most milk,
having an advantage of 250 pounds over those fed hay,and there was also
on advantege of $6.39 in cost of feed in favor of the silage fed anirmeals
as against those fed hay. Stover fell 1328 pounds below the silage in
the Pield of milk,and $14.87 in cost of feed. This would apparently place
the stover group first,but the felling off in yield whs tco great to
be overcome and as & result +t"c eilage fed groups showed a prafit over
the stover fed groups. Comparing the cost of making & pound of milk we
find that on silage one pound of milk wes produced at $0.010,on stover
$.0112 2nd on hsy $0.011,

The results when estimated as butter do not fully correspond

with those of the milk, With the milk the order of preference was silage,




stover,hay. Now we have silage producing 687 pounds of butter,stover 554,
hay 656,which gives stover 102 pounds of butier in advance of hay,this
is worth $25.50; but the stover ration was $30.12 cents cheaper than the
hay ration,so that stover ration was the preference over hay in this case.
Silage comes last with & nret profit of $9.96,while stover nétted a profit
of $16.15,and hay $10.77.

So fer all the returns have been calculated on the basis of

totals,now they will be taken up on the basis of amounts per head ver day.

Group 1bs. concentrates con- Cost of feed per
Consumed per day sumed per head Yeed per day.
rer daye.
1) on 34 Silage 12 $0.16
2 ( Bran 14 Stover 11 12
3 ) 15 Hay 11 .15
4 ) on 35 Silage 11 .16
5 (mixed 14 stover y 4 14
6 ) grain 14 hay 12 L7

These results correspond throughout with those worked for the

entire period and so change no conclusionse.

CHANGING THE VALUATION OF SILAGE.

In the foregoing stetements the cost of silage has been cal=
culated at $3 per ton,which was the ectual cost of producing the cerop.
The reason for this asbnormelly high cost was that heavy arplicationg of
manure was made to the fields last yeaf. So crediting this to soil im=
provement and calcutating the silage $1.50 per hundred,which is much
nearer the average cost we observe quite a change in the results. This
would reduce the cost of the feed of the two silage fed groups $47.34 and
may be the takle of profits on milk and butter had as follows:

Profits with Silage Calculated at $1.59 per ton.
Groups Profit NMilk Profit Butter

1-4 Silage $239 .84 $57.27
205 stover 189.16 16.15




Profits with Silage calculated at £1.59 per ton cont'd.
Groups Profit Milk Profit Butter
3-6 Hay $183 .54 $10.77

After this change there remdins no question as to the compara-
tive values of the feeds. When calculated as milk this advantage in profit
is $50.68; as butter $41.12.

Another very important item is that of waste which has been
left entirely out of accouth in these tables. In the stover fed groups
the waste at times was very heavy,considerably more so than in the hay,

but at no time was this enough to offset the advantage shown by the tables

in favor of the stover. On the silage work the waste was practically no-

thing. Taking this into consideration the benefits from feedirg silage

are enhanced in value.

THE GRAIN RATION.

In answering the guestion concerning the grain rastion,namely,
whether or not the protein in one food can be substituted for that in
another these results secured in this test are quite drfinite. It has been
though that the basis of the grain ration for dairy cows must consist of
xexkIng wheat bran,and that nothing 20r1d be substituted for brain with
either profitable or beneficial results. In this case the grouping was
the same but in combining the groups instead of teking those that had
received the same roughage ration,tje comparison was made with those re-
ceiving the same kind of concentrates. This arrangement placed in each
lot the groups receiving the same roughage ration. In results the three
groups receimgng the mixed grain surpassed the bran fed animals in gross

yield of milk and butter and also in profits on both these products.

Group Amount Produced Profit
Milk Butter Milk Butter
1% 4 Fed 1bs. 1bs.,
2 & 5 Brean 20391 845 $267114  § 7.66
3 & 6 Mixed Grain 22297 992 298.06 29.19




Subtracting the profits obtained from the bran fed animals
from those of the mixed grain grours wer have an advantage on milk of

$20.92 and on butter of $21.53.

CONCLUSIONS

(1) Neither Silage,Stover,nor Hay is a sufficient Roughage ration
for cows in full flow of milk.

(2) Fe# singly hay more nearly kept up the flow of milk.

(3) On accouns of the large amount of waste in feeding both
stover and hay,and the very small amount in feeding silage and the
very close results obtained in feeding,w ban the silage was charged
at $3.00 per ton,the advantage is in favor of the silage. Of course,the
greater adaptibility of some farms to the production of the other rough-
ages might offset this advantage at times.

(4) Any of these rations will keep coes up to their normal wedght
while in milk.

(5) Pound for pound the protein from the mixed grsin tation pro-
duced more milk than the protein from the bran. Conseguently the mixed
grain ration is preferable. This affords an ideal substitute for bran

which contains an extremely low amount of digestible nutirent for the
coste.

(6) Bhds experiment indicate® that the source of protein is not
such a vital consideration when a sufficient quantity is contained in
& hundred pounds of the feed.

(7) Banked according to their relative merits when silage is es-
timated at $1.50 per ton these three roughages would be placed,silage,
stover,hay.
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TABLE SHOWING THE AMOUNTS OF MILK AND BUTTER PRODUCED DURING THE EXPERI-
MENT

No.of Milk Fat Butter pro- Lactom- Value Profit
months Yield Test % duced 1lbs, eter test % Milk Buttér Milk Butter

Group I, on Silage and Bran

1 492,9 3.4 19.7 31.8 $11.46 $4,93 $6.59 2,07
o 386,0 3,6 16,5 31.2 9,03 4,II 4,59- ,33
3 378,8 3,7 16,8 32,3 8.84 4,24 6,97 -,60
4 372,3 3.5 I5.4 32,1 8,66 I3.85 4,65 -,I5
Total 1629,9 68,40 187 .4 37,99 _17.13 19.85 ¥,01
Average 407.7 2.6 I7.1 31.8 9.49 4,28 4,96 .2b
Group II, Stover and Bran,

T 487.9 3.4 19.6 30.0 T1.32 Z,89 17.58 I.16
2 451,6 3.3 I7.2 30,3 10.49 4,37 7,04 ,92
3 416,9 3.4 16.9 31.8 9,69 4,23 5,89 ,43
4 370,6 3.5 16,2 31,0 8.62 3,81 5,0 ,I9
Total 1727.0 68,9 123,6 40 .12 17.30 2b.b2 2,70
Average 431.7 3.6 I7.B 30,9 ~10, 03 1,32 6.38 .67
Group II1I, Hay and Bran,

T B04.6 3.7 23.4 30.8 11,73 .36 6,80 .42
2 405,9 3.5 16,7 20.6 9,43 4,19 5,08 .16
3 438,0 3,7 19,1 31,3 18,12 4,77 B.24¢ .10
4 366,1 32,7 16,2 31,0 8,51 4,59 4,86 .13
Total 1714,.6 75.4 123,77 37.79 18, . .
Average 428.6 3.6 18,8 30,9 9.45 4,59 4,86 .01

Group IV,on Silage and Mixed Grain
1

091,88 5.6 24,9 30,7 13,73 6,25 8,91 1,41
2 496,5° 3.8 22,5 31,2 11,54 5,64 7,08 1,18
3 507.9 3.8 22,9 31.8 11.80 5,87 6,94 ,86
4 427.4 3,7 18.5 32,1 9,96 4,63 5,38 ,L,06
Total 2023,1 88,8 125.8 47,03 22,22 28,91 3,50
Average 505,8 3.7 28,5 31,8 11,78 5,56 7,08 ,87

Group V,on Stover andMixed Grain,

T 471.I 3.6 19.8 2%0.6 10.95 Z,96 6.7 .72
2 401,9 3,6 17.8 30.8 9,34 4,31 5,47 .44
3 404,2 2,6 7.0 32,1 9,35 4,22 5,09 ,04
4 344,8 3.8 15,5 41,9 8,17 3,88 4,53 .24
Total 1632.0 69.5 125,40 Z7.81  17.37 21.680 I.36
Average 408,0 3,6 17.4 31,3 9,45 4,34 5,45 .58
Group VI,on Hay and Mixed Grain,

T 511,56 2.8 22.9 %0.6 11.89 5.47 7.19 .77
2 465,6 4.3 g3.1 30.6 10,83 5,94 6,35 1.45
3 514,2 4.1 24,5 31.6 11,95 5,87 6.55 ,47
4 412,8 3,9 19,2 31,6 9,62 4,80 4,59 .22
Total  1905.1 90.3 124,2 24,29 22,08 24.67 2.47
Average 476,5 4,1 22,6 31,1 11,07 5,62 6,17 .62

The same scheme of tabulation was used in this table as in the
table of feeds, No,l, and arrangement in the table is the same,



TABLE OF
KIND,ANOUNT,AND COMPOSITION OF FOODS 1905

Rough- Concen~ Dry Digestible Nutritive Cost of Ho.of
age trates Matter latter Ratio. feed Months
REEEERRREERERER AR RERRK XX ELREEREAERRRERRRRRERERERKECREERRERREREEREERERE

Silagé and Bran,Group I

921 373 551.2 375.4 1:5.4 $4.36 1
978 336 499.1 332.8 1352 4.44 2
1094 372 554.9 370.4 1:5.2 4.84 3
939 323 453.5 301.7 1:5.4 4.00 4
32 1406 2058.7 1380.3 ~21.2 $18.14 Total
. 8% 351 514.7 045,1 1:0.2 4.53 Average -
Stover and Bran,Group II.
416 336 545 .9 341.4 1:5.5 3.74 i
398 309 509.0 314 .9 1:5.6 3.45 2
426 341 560.5 350.1 1:5.5 3.80 3
48" 336 514 .4 324 .1 1:5.4 3.61 4
1727 13281  2129.8 1330.b 22.0 14.60 Total _
437 440 532.4 332.6 1:5.5 3.65 Average
Hagy and Bran,Group III
472 325 69545 423 .4 1:6.4 4.93 1
405 294 609 .4 39647 1:6.8 4,35 2
462 325 689.0 423,.1 1:6.1 4,88 3
402 306 560.7 359.8 1:549 4.19 4
1741 1250 _ 2554.6 1603.60 _ 24,6 18.35 Total
435 312 638.6 400.7 1:6.1 _4.58 Aversage

Silage and Cotton Seed,and Corn end Cob Meml,Group V

e - =

1055 341 526.9 396 .4 1:6.2 4,82 i
968 308 474 .8 364.1 1:6.3 4.46 2
1087 340 547.7 400.7 1:6.2 4,86 3
1030 316 458.4 376 .9 1:6.3 4,58 4
%1;@ 1806 2007.8 1588.3 25,0 16.72 Total
035 326 501.,9 284,6 6.2 4,68 Average
Stover. with Mixed Concentrates,Group V.
428 356 481.7 409.3 1:6.5 4,24 1
417 322 526 .7 377.2 1:6.5 3.87 2
441 356 576.1 41%.4 1:6.6 4,26 3
388 299 460,.2 389,.1 1:6.7 3.64 4
1674 1333 2044.7 1569.0 26 o3 16.01 Total
418 353 511,2 387.2 1:6.6 4,00 Average
Hay with Mixed Grain Ration,Group VI.
405 356 678.7 460,9 1:6.7 4,70 ;3
417 322 543,82 389.,5 1:6.4 5.39 2
448 342 698.5 482.0 1:6.9 4,49 3
387 375 603.8 468.3 1:6,.7 5,02 4 L
1686 1595 2b24.2 1800 .7 26.7 __ 19.60 Total
~ 406 349 631 .0 450.2 1:6.7 4.90 Average

The figures for each period are the average of the food conw
sumed by the four cows in that group for one month,thus the final aver-
age is equivaleng to the performance of one cow for sixteen months,aver-
aged by monthly periods.



	Squires_1906_001
	Squires_1906_002
	Squires_1906_003
	Squires_1906_004
	Squires_1906_005
	Squires_1906_006
	Squires_1906_007
	Squires_1906_008
	Squires_1906_009
	Squires_1906_010
	Squires_1906_011
	Squires_1906_012
	Squires_1906_013
	Squires_1906_014



