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BARLEY, CULL-BEANS, AND' POTATOE
AS FEEDS FOR DAI'RY“GAI%_

C. F. HUFFMAN AND A. C. BALTZER

A wider use of home-grown crops which are sometimes surplus and
unmarketable, as feeds for dairy cattle, would mean a saving of many
thousands of dollars to the farmers of Michigan. Home-grown crops
which are often undervalued as feeds for dairy cattle are barley, cull
beans, and potatoes.

The greatest net return can be secured from these crops, when fed
to the dairy cow, only when the ration is properly balanced with other
palatable feeds which furnish digestible nutrients most economically.
In order to feed these crops properly, it is necessary to know their
nutritive value and market price.

BARLEY

Barley has long been a popular feed in Europe where it is fed in
place of corn. Barley is a cereal grain similar to corn as the following
table shows:

Digestible Nutrients
" . Total
Iy Digestible | Carbo- o 3
Matter Protein hydrates Fats lz-lli‘tﬂi'r?é:
111G 1T R S DR Ay T I 1 7.5 67.5 4.6 86.7
T T S e S 90.7 9.0 66.8 1.6 79.4

Corn has slightly more total digestible nutrients, but less protein
than barley. The results of various Experiment Stations show that
barley is equal to corn pound for pound in the ration of milking cows,
growing heifers, and calves. Like corn, barley is low in protein and
should be supplemented with protein rich feeds such as alfalfa hay; or
protein concentrates such as wheat bran, linseed oil meal, or cotton-
seed meal.
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When a pound of barley costs less than a pound of corn, it is economy
to replace the corn in the ration with equal amounts of barley. The
following table shows the feeding value of a bushel of barley as the
price per bushel of corn varies:

Price of Corn Barley is Worth
per Bushe] per Bushel
£0.50 $0.43
.35 AT
60 01
.65 il
.70 .60
.75 .64
.80 .68
.85 .73
.00 7
05 .81
1.00 .86
1.05 .90
1.10 04
1.15 .98
1.20 1.03
1.25 1.07

Grain Mixtures Containing Barley to be Fed with Alfalfa Hay"*

Ioaatibla Total

Rations Digestible Digestible

Protein | Nitrients

Ration 1
200 1bs. ground barley. 18.0 158 .8
200 1bs. ground oats. .. wre 19. 4 140 .8
50 1bs. linseed oil meal 34 |n'r cent |1r()lt'l|1 e A e 8 15.1 39.0
4.51bs. salt. o s |

454.5 52.5 3386
PAT COMD 5 v w oa nwiuininie o m eiialiins, o 1 St ecl TR 1.6 | 74.5

Ration 11
200 1bs. ground barley. . SRR
200 1bs. ground oals. . ......c......
25 1bs. cottonseed meal 43 ]wr cent prnturl
T | T L L

429
1A U e T S ., - 1SS
Ration 11I
200 1bs. ;:rouudlmrlt,y 1.0 .| 1588
200 1bs. ground oats. . e 19.4 140 .8
50 1bs. wheat bran.. 6.3 | 30.5
25 1bs. cottonseed meal. o2 ol 19.6
5 1bs, salt. T L e A el i iy e Y ol M | mrpd, | -
480 52.9 .Hﬂ_?
g g R PR S P S T R e e 11.0 72.0
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Grain Mixtures Containing Barley to be Fed with Mixed Hay*
- — ] - — — — = —_—
N Eeraats Total
Rations ]‘:'Il,f;'g’lt(,lill’lle Digestible
. Nutrients
Ration 1
200 1bs. ground hurle_v. e 18.0 158 .8
OO0 b8, ETOUN 'OBLB. . . v v orvrsosvvmsntamsssrssimesnsssssanss 19.4 140.8
50 |bs. wheat bran. 6.3 30.5
100 1bs. mtmuqeed meal 43 pr'r (,Plll |nrol.9m. AT, 37.0 78.2
5.51bs. salt. a BN e
hA5.E 50.7
PO COOL s v s e i siaivnim s maiasms 14.5
Ration II
200 - 1hs, ground DArIeY . ........c.crevsssanassns 158.8
200 1bs. ground oats. 140.8
50 1bs. wheat bran.. PRS- 30.5
150 1bs. lmmu,rl oil meal 34 pe‘r cent pruteln. o W e 116.9
5.51bs, salt. ’ : I~ T et o [ el dil] Hir =i VX TAN
555.5 89.0 447 .0
b 32T BT ) e G e S ot e N PP AR i i A AT IR e 16.0 80.5
Ration 111
200 1bs. ground barley. .. 18.0 158.8
200 bs, ground oats T I, o R 19.4 140.8
50 1bs. linseed oil meal 34 per cent PrObeNL. o R AR | 15.1 38.9
75 |lbs. t’otlomPP:! mml 43 ]')lJ' cent prutmn .......... y 27.8 b58.7
5 1bs. qalt e gl sl ans a i i
H05 B0.3 307 .2
PR OO v v s 15.9 78.6
Grain Mixtures Containing Barley to be Fed with Timothy Hay or
Similar Poor Roughages®
" : Total
Rations T’I',ﬁg’:gft’.l‘“ Digestible
Nutrients
Ration I
100 1bs: Eround DATIEY « o v e vasras i snasvsmieasssses s ssaaasessssans 9.0 79.4
100 1bs. ground OAtE. .. ... ..:coslassmuisisresssessssitssnsis 9.7 70.4
100 1bs. cottonseed lumal 43 per cent protun. e 37.0 78.2
25 1bs. wheat bran, o8 3.1 15.:
S.61be. salt. ... iuiG G iy D o
328.5 a8, 243.2
Percent .. oo eaanns 17.9 74.0
Ration I1
100 1hs. ground barley 9.0 79.4
100 1bs. ground oats. . 9.7 70.4
75 1bs. cottonseed meal 43 per cent Inrutun ............... 27.8 58.6
75 lbs, linseed oil ln(’u] .ii ]H.}l' (cul ]]l’l}t(‘lll, ..| 22.8 58.4
3.51bs. salt, !
353.5 - 69.1
POE CBIEE . + 7 % v cone s sr e st 5 ipsasse s nsnssssnssssssiiaunyisdcyyees 19.5
Ration I1I
100 1bs. ground Imrlﬂy ................ . 0.0 79.4
100 1bs. ground oats. = 0.7 70.4
50 1bs. wheat bran.... A e : 6.2 30.4
50 1bs. linseed oil meal 34 wr ent protein. . . 15.1 39.0
100 lbs, LUHOTNPP{l meal 43 p(r cent |)I'(Ili'l11 ......................... 37.0 78.2
4 1bs. salt.. L W Y st e L L BB ) | e
404 Vi 297
13 ) ) L e S T g S T e 19.1 73.6

*These mixtures may also be used when silage

or root crops are available,
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CULL BEANS

Many tons of cull beans are available each year in Michigan for feed-
ing purposes. Investigations have demonstrated that ground cull beans,
although unpalatable, are a valuable source of protein when fed with
palatable feeds. However, it is not usually advisable to use more than
20 per cent by weight cull beans in the grain mixture.

Cull beans are classed as a protein feed since the analyses show that
they contain about 19 per cent digestible protein. Protein is the food
substance most likely to be deficient in the ration of milking cows.
Consequently, when cull beans are incorporated in the ration, less
high priced protein concentrates such as linseed oil meal, cottonseed
meal, corn gluten feed, and wheat bran need be purchased.

The results of experiments at the Michigan Agricultural Experiment
Station show that two pounds of ground cull beans are equal to one
pound of cottonseed meal as a protein supplement in the ration of
dairy cattle.

Cooked cull beans are more palatable than ground cull beans. They
take up their own weight in water during the cooking process, which
accounts for the fact that cooked cull beans contain only one-half as
much protein as raw cull beans. Twelve to 20 pounds of cooked beans
may be fed per cow daily with no bad effects. Little or no grain is
needed as a supplement except for cows producing 30 pounds or more
of milk daily. It is usually advisable to add salt to cooked beans. When
silage is available, the cooked beans should be fed on top of the silage.
Beans give best results when fed with clover or alfalfa hay. When
timothy hay or a similar poor roughage is fed, supplement cooked cull
beans with a 14 per cent digestible protein grain mixture.

Cull beans may be fed raw when ground. They grind best along
with corn, oats or barley. Grain mixtures should not contain more
than 20 per cent by weight of ground cull beans due to the lack of
palatability of the raw beans.

Although cooked beans are more palatable than raw beans, it is
usually advisable to feed ground cull beans, due to the inconvenience
and greater cost involved in cooking beans. Cooked or raw beans
should be introduced into the ration gradually.
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Grain Mixtures Containing Cull Beans to be Fed with Alfalfa Hay*

Nionatihla Total
Ratlons ! Jlﬂg"‘?il-l[’k‘ Digestible
rotein | Nutrients
Ration I
200 1bs. ground corn or barley 15 171.4
200 1bs. ground oats.......... 19,4 140.8
100 Ibs. ground cull beans.,....... 18.8 71.9
25 1bs. linseed oil meal 34 per cent nrotcin L R, 2 7.6 19.5
5 lbs, ‘\.llt v . Yo
530 0.8 403 .6
15T 1 e A e S S R D e e B A LRI 11.5 76.2
Ration II
200 1bs. ;:rmlml corn or barley.. 171.4
200 |bs. ground oats........., 140.8
100 1bs. ground cull beans. .. e 71.9
25 lbs, ('nllnrlx(‘HI meal 43 In'r cent ;mm-m. 19.5
5 lbs. salt.
530 403.6
POEIOBIIE o v e 45 e om gl A atcn g, 0 R e B, i o6 b g a0 e LY AR 76.2
Ration I1T
200 bs. ground corn or barley.. 171.4
200 1bs. ground oats. = 140.8
75 Ibs. ground cull beans,...... 53.9
15 Ibs. linseed oil meal 34 per cent prmem_ o f 11.7
15 lbs. cottonseed meal 43 per cent protein.. 11.7
5 1bs. salt........
& 8.6 389.5
PO OB 75 i it o viv o b o L AR RS 8B S v m L B o 11.1 73.5

Grain Mixtures Containing Cull Beans to be Fed with Clover Hay*

: . Total
Rations ]')il,?e.‘ﬂfil:lm Digestible
. Nutrients
|
Ration I |
200 Ibs. ground corn or h.trle_\r ....................................... 15.0 171.4
200 1bs., ground oats. ZRE R 10.4 140.8
100 1bs, cull beans.. S 18.8 71.9
100 1bs. linseed oil meal 34 pcr cent prolun 30.2 77.9
L T e I ot ot e o e P b e
606 83.4 462.0
Parcent. i ivedns 13.8 76.2
Ration II
200 Iha;  gTOUmd (COTIV: oo v idi v ol s v e nlea am i albin e s I AT i AT T 15.0 171.4
Pl 1B S T Y A S e e e S sl T e LR T o b 19.4 140.8
100 1bs. cull beans. I eyt ek PR 18.8 71.9
50 lbs. cottonseed meal 43 er cent’ protun.. .............. 18.8 39.1
50 ]bs, wheat bran....... PR e e s e R Ao M P e 12.5 30.5
L T T | el e T e A L e | o it
606 84.5 453.7
o A IR R L F e o L (PR, o) o e 13.9 74.9

*These mixtures may also be used when silage or root crops are available.
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Rations Containing Cull Beans to be Fed with Mixed Hay*

; Total
Rations D{#g&;sﬂ?‘le Digestible
Nutrients
Ration I
100 1bs. ground corn or h.lrlc\ H 85.7
200 Ihs. ground oats. y 19.4 140.8
100 1bs. cull beans. 8.8 71.90
50 1be. linseed cil meal 34 ;n'r cent ;lmtem A e ST 15.1 8.5
50 Ihs, cottonseed meal 43 per cent ]1rolmn.....__..,..,....,,...,_.. 18.5 39.1
5 1bs, salt. - AT A I R S i R A T e T T LT o T T L)
H05 70.3 376.0
FUPOBNE. ;.5 v vwir wivissacemsotiriiae sramon Tniatatnbalole o ot ate) SRS MUAT, s U e e 15.7 74.5
Ration II
100 1ba. ground eorm oF DOREIeY . vl T i T i e s s e b s 7.5 85.7
e LT R T e T Rt R ) L el ] s il L 9.7 70.4
[ L T T R = R A e i T S A 8 i e iy b o | 11.3 43,1
BOIDA, WHEEE P DRAN, o r S v e e s e e S e e 6.3 30.5
75 1bs. linseed oil meal 34 per cent prutun. ..................... | 22.6 5H8 .4
4 lbs, salt. A AT P e P B L P L P e R e s S | KRORTTEO G Sy (et L e
389 hT7.4 288.1
T A M e L L Y. gL, (For s e 14.8 74.1
Ration 11T
100 1bs, grnun:ir‘nrnorlmrlev 7.5 85.7
100 1bs, ground oats. . I, W L W o b D e T LT 9.7 70.4
50 1bs. ground cull beans. .. 0.4 35.9
75 1bs. linseed oil meal. . 22.7 | 8.4
325 49.3 250 .4
T R P e A 152 | 7700

Grain Mixtures Containing Cull Beans to be Fed with Timothy
Hay or Poor Roughages*

P Total
Rations Digestible | pigestible
Nutrients
Ration 1
100 1bs. ground ecorn or !mrl('\ 7.5 85.7
100 1bs. ground oats 9.7 70.4
75 108, Eround collDagns., . ... ek ks e 14,1 53.9
75 1bs. cottonseed meal 43 per cent protein................... 27.8 58.6
50 1bs. linseed oil meal 34 m.r cent nrmum = 15.1 38.9
4 lbs, salt. B e e P R e e P
404 74.2 | 307.5
Per cent. . ... e o TR T T e R e T AT A e e AT e T 18.4 76.1
Ration IT
100 1bs. ground corn or barley 7.5 85.7
200 1bs. ground oats. e 10.4 140.8
100 1bs. cull beans. 18.8 71.9
100 1bs. cottonseed meal. 37.0 78.2
100 1lbs. linseed oil monl d.s per cent prmmn...................._..... 30.2 77.9
6 1bs. salt. . : L S
ﬁl‘lﬁ 112.9 454 .5
PO 0N L v s o R T A R e T e e e e R e e A 18.6 75.0
Ration 111
100108, RO CORIY OF DOYIBY s o v s oo v 54555 055 5.0 a7 o0 00s 8 K 415, 5.908 5,58 % 3,878 ¢ 7.5 85.7
100 1bs. ground oats. ... ; 0.7 70.4
100 1bs. ground cull bear e B A T T e e e e AT 18.8 71.9
200 Ibs. linseed oil meal 34 ppr by (TR e T =N NS L N 60,4 155.8
B A, BANb. s R R e R R SR e N S s s S i ek s e s
505 06.4 383.8
O O o e b b e B Livie e 19.1 76.0

“These mixtures may also be used when silage or root crops are available.
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POTATOES

Potatoes which fail to meet the requirements of the market, or when
very cheap, may be profitably fed to dairy cattle, especially in sections
of Michigan where potatoes are a major crop.

Raw potatoes are classed as a succulent feed along with other root
crops and silage. The analyses of corn silage and potatoes are similar
as shown by the following table:

| ” : I5 Total
Dry ‘ r PrT Digestible |  Carbo- o & :
Matter Water ‘ Fiber Protein hydrates Fat E:ﬁisiisll?li:
|
| ] i :
Potatoes......... 21:2 78.8 0,4 1.1 15.8 | o1 | 171
Corn Silage. ..... 26.3 73.7 6.3 s B | 15.0 | 0.7 | 17.7

Potatoes have given about the same results, pound for pound, as
corn silage in feeding experiments with dairy cows. However, more
care must be taken in the feeding of potatoes since they are usually not
very palatable. It is advisable to introduce potatoes gradually in the
ration. It is not advisable to feed more than 30 pounds of potatoes per
day, although as much as 60 pounds a day have been fed with no ap-
parent bad effects. The potatoes should be run through a root cutter
or chopper to prevent the cows from choking on them. They should
be fed immediately after milking, since potatoes may give milk an un-
desirable flavor. The butterfat produced by cows fed potatoes tends
to be salvy. This trouble is lessened when potatoes are fed in reason-
able amounts along with sufficient nutrients from other feeds to properly
balance the ration. The best results are secured when potatoes are
fed along with good legume hay, such as alfalfa hay or clover; and with
a good grain mixture containing a protein concentrate such as cotton-
seed meal or linseed oil meal.

Potatoes, when supplemented with the proper grains, do not dry up
the cows as is sometimes believed. Potatoes may be fed as a succulent
feed along with the grain mixture suggested under barley and cull beans.







