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BULLETIN 

Note.-'l'his Bulletin is a continua­
tion of No. 37, and the two should bo 
read in conjunction. 

In Bulletin No. 37 it was shown how 
stock feeds could be compared on a 
common basis, viz., their energy values 
or starch equivalents. 'l'ables were 
gi\'en showing the relative starch 
equivalents of the commoner feeding 
stuffs, and it was explained how these 
starch equivalents could be used by 
.farmers in deciding what feeds to buy. 
lt was stated further that, even though 
two feeding stuffs supplied tho same 
amount of starch equivalent, they were 
not always interchangeable unle~s the 
now rntions supplied the correct amount 
of bulk and protein. In compounding 
a ration one must keep these require· 
ments in mind. It is proposed, in this 
Bulletin, to state what those are for 
hor es, cattle, and sheep, and to give 
in further detail mixtures that satisfy 
them. These mixtures are computed for 
tho animals given as examples, and 
will necessarily varv with weight, age, 
and other circumstances. 

If the animals are getting HOTill.l feed 
oIT grass paddocks, or if they are c1oing 
less work, or arc producing less than 
the stated quantities, amounts different 
rrom these usually are, and should be, 
fed. Change in weight is a most im­
portant point to keep in mind; under 
New Zealand conditions it is more or 
less a common practice to allow animal s 
to lose condition when feed becomes 
scarce. Fundamentally, it is unsound 
to clo so, but it is often unavoidable. 

In changing from a fat to a thi11 
rondition an animal may lose 25% of 
its weight, and since one pound of fat 
hody weight is equivalent to· three 
pounds of starch equivalent, a loss of 
thirty pounds in a fat sheep supplies 
sufficient energy for six weeks' feeding, 
and this explains how animals are able 
to exist on less than the full ration 
outlined. 

It is not suggested that the stan·ccl 
animals would live six weeks, since the 
supply of vitamins, minerals and pro­
tein obtained from the body would be 

. insufficient to maintain life; but, ye:ir 
after year, animals that arc half­
st arved for three months do exist and 
produce from their body-au bstancc. as 
indicated. The effects of underfcccling 
and mal·nutrition have been pointer] 
out in previous bulletins, numbers 4, 
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9, and 22. 1£ these facts are borne in 
mincl, the feeder may now use the 
rations set out below in such quantities 
as to maintain his · animals in the con­
dition that he decides is most profit­
able. The condition in which it is de­
sired to maintain the animal must be 
the only guide as to quantities fed. 

Rations for Horses. 
City cartage contractors use suffici­

ently large numbers of draught horses 
to si.:pply dependable feed figures, which 
provide excellent information about ra­
tions. In general, these are in close 
agreement with the standards laid down 
by Kellner and other original workers 
and the following standard amounts for 
crude protein, starch equivalent and 
bulk are Kellner's adjusted in accord­
ance with the above experience. The 
figures for crude protein are slightly 
lower than Kellncr's. l!'c1 the average 
draught horse (1400lb weight) the fol­
lowing daily quantities are required:-

Starch 
Crude ~~quiva­

Protein. lent. 
lb. lb . 

At light work 1.40 11.5 
At medium work 1.60 14.5 
At heavy work 2.00 18.8 

Dry 
Matter 

(Bulk). 
lb . 

23 to 29 
26 to 33 
29 to 35 

According to these standards a horse 
getting 34lb of chaff per day will eat 
about 51 tons per year. 

It will be noted that a horse at 
medium work eats on an average about 
29~lb of dry matter per day. This is 
equivalent fo 34lb of oatsheaf ehalt 
and at that rate a horse eats about 
5' tons per year. 

The following alternative rations are 
based on the dry matter in this amount 
of feed, but they contain also th e 
crude protein and starch equivalent re­
quired by a horse at medium work. The 
information set out in Table I. of 
Bulletin 37 is used in the following 
wav. It is there shown that oatsheaf 
chaff contains 3.87 of crude protein ancl 
36 per cent. of starch equivalent. There­
fo1·c 341h of oatsheaf chaff contains 34 
x 3.8 divided by lOOlb of protein eq unl 
1.29; and 3-J x 36 divided by lOOlb 
of starch equivalent equal 12.2 . 
'l'hroughout the Bulletin the amounts 
of protein and starch equiva· 
lent in every case are calculated in 
the same way. It is not possible to 
make satisfactory mixtures of some 
feed, and in most. cases more than one 
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attempt will have to be made on papar 
before a satisfactory mixture is arrived 
at. 

Starch 
Protein. Equivalent. 

Ration. Amount ] 'ed. lb. lb. 
1.-

34lb oatshea( chaff 1.29 12.2 
II.-

25lb oatsheaf chaff .95 9.0 
9lb oats . . .72 5.2 

III.-
15lb oatsheaf chaff .57 5.4 

6lb wheat •trnw .006 .73 
12lb oats .96 7.8 

llb linseed .20 1.2 

1.736 15.12 
ff.-

15\b oatsh caf chaff .. .57 5.4 
Sib wheat straw .008 .9G 
81b barley .52 5.6 

2}1b linseed .50 3.0 

1.GO 15.0 
V.-

15lb hay .81 4.6 
41b wheat straw .5 

121b oats .. .96 7.2 
2lh wheat .26 1.4 
llb molasses 

2.03 14.7 

Note-The oatsheaf ration No. 1 is low 
in both protein and starch equivalent, and 
in creasing these by incr-easing the 
amount fed is unsound since more chaff 
means more bulk. The amount of 
straw or fibrnus feed ~hould not be 
more than 20lb and 34lb of oatshcaf 
chaff contains about this amount. For 
hard work straw should be reduced 
below 20lb. Each of the rations set 
out above is interchangeable pound for 
pound with every other one, but it is 
not suggested that horses now being 
feel on oatsheaf alone can be changed 
over abruptly to a ration of straw chaff 
and barley, without disturbance. If the 
change is made gradually, i_t is possible 
to substitute the new ration for the oil! 
over a period of, say, three weeks, anu 
the substitution can always be arrested 
should the new ration prove unsatisfac­
tory. 

l'he question next arises whether it 
i, worth while going to the trouble of 
rna king such a change. This is entirely 
a matter of circumstances. If it I~ 
necessary to buy oats and oatsheaf 
!'lrnff al. ?. cost in the feedroom of 3 6d 
per bushel and £4 10s per ton ration 
No. IL costs ls 9id per horse 1;er day. 
On tl1e <'ther hand . if some home-grown 
straw can be used at 25s per ton with 
~:irl€y bought at 3s per bushel and 
lmseed bought at £8 per ton, and oat-



::,heaf' chaff as before, the coi;t of ration 
[V . is :lbout ls 4!d per horse per day. 
Hy feeding a team ot six horses on 1o. 
1\1 . insLcad of No. ll. , a saving of 17s 
Ocl per week could bo effected. The 
nrn1'tel' is, however, one for eve1·y in­
di l"id ual to consider, und for that r oa­
i,ou the daily ration costs have. not 
bee:n worked out. lt will be evident 
t liat i 11 some circumstances oats and 
oatsheaf chaff are the cheapest ration, 
whereas in others some alternative 
rations will be cheaper. Much will de­
pend ou what the user has available 
on his farm. 

Cow Rations. 
Here agaiu the condition in whicli 

it is de8ired to maintain the cows de­
termines the amounts fed. Quantities 
are as follows for cows of a lOOOlb I ive 
woight: 

Starch 
Crudo Equiva· Dry 
Protein. lent. Matter. 

lb. lb . lb. 
Dry cow main-

tenance .75 6.0 15 to 21 
( 'ow givi ng one 

ga ll on 1. 25 9.0 22 LO 27 
Cow givilllg !.wo 

gallons 1.75 13.0 25 to 29 
Cow g ivin g thr-ee 

ga llons 2.25 15.0 27 to 33 

Jn-calf cows require a little more 
than maintenance, so the proportions, 
t hough not the quantities set ont fo1· 
horses arc almost correct for cows. 
.Abon~ one half of the horse ration, that 
is 17lb of feed , will just keep cows 
in;provini;:. In additioi;i to the haH 
ltors0 rations, the followmg supply suf­
ficient bulk of protein and starch equiv­
:dt>nt. 

RATIONS Ji'OR DRY IN·OALF COWS. 
Crudo Starch 

Protein. Equivalent. 
!b. lb. 

VT.-
401b mangels .2!l 2.4 
12 lb averoge hay .64 a. 7 

.92 6.1 
VII.-

60lb soft turnips .:JG 2.6 4 
12lb oat and tare ha y .78 3.60 

1.14. 0.24 
\ 'lil.-

40 1h RWOdes .44 '.2. \12 
IO lb oat :-. tnnv_ ,10 ~.90 

21b barley .1:1 1.42 

.r. 7 6.24 
JX.-

lOlh wheat st1nw .01 1.2 
Gib oats .4H :J .G 
lib lin Reed .20 l ,, 

.GU (i,O 
X.-

12lh out slr:.iw . l ~ ~~. I 
41b bnrit'y .2G :..!.H 
lib meat n<•nl .50 .n:; 

.88 6. 1 

Note : 'Ili c protein in No. ,-n. is in 
C'Xl'f'~S Jint not to tJic C'Xtc nt n[ iJPi 11 ~ 
hartnfu I. 

Mixin!!' th~ correct rati nns for cJ11·s i ~ 
more difficult when the eows are at 
pasture, sine€ they get . ome fopd off 
the g ra. s. C'ows will eat nornrn 11.v t o 
sati ~f:v their requirements of bulk , bu t 
if the." amounts fail to atisfv tho 
crude prot-0i 11 or starch cquivalei1t 1'<'­
quii;cmcnts, the cows lose condition 01· 
eo ntinuc to cat until excessive bulk hn s 

been ta.ken in. lf this is done, waste 
must occur. With cows at gra s it 1 ~ 
safe to fe<'d mixt ures such us those 
detailed above, but m lesser qun11tities. 
1f the grass is youug and grow ing, it 
will be richer in protein and so the 
mixtures fed can afford to be poorer in 
protein. Thus, cows will winter sa tis­
factorily and maintain their condition 
on straw and meat me:il when t here is 
some growing grass. If they get half 
a pound ot meat meal pe r day, a ud 
eat 12 pounds of straw dai ly, tho total 
ration would be :i s fo llows:-

XI.-
35 lb green grass 
1 21b wheat str aw 
~lb meat meal 

Crude 
Proteirt. 

lb. 

.58 

.01 

.25 

.84 

Starch 
l~ quivalent. 

lb. 

3.94 
1.44 

.47 

5.85 

On tl10 other hand if t!Je grass is 
long and stemmy the cows will not 
winter well on this ration , and some 
~ra in is ncceRsary along with the meat 
meal. 

Rations for Milking Cows. 
· ,\~a rule milking cows are fed on 

g rass, a nd when this is abundant it 
rn usually unneeessary to use other 
I oo<ls, cxc'Jpt , perhaps, a fe;v po.unds 
of hay in the early season. I• or wmter 
ini!kers the following ration is suitable 
for cows g iv111µ t hree gallons of milk 
per day. For J an 11ary a nd February 
i11 rlry periods Ratinn XIV. will pro­
vide feed which will prevent tho cows' 
milk yield declining: or a ration con­
s i ~t,ing of' 80 to lOOlh of turnips with 
hay if the gr nss is '{' er.v short will 
suffice: --

XII.-
J41h swedes 
151b bay 

51h bran 
91 b oats 

Xlll.-
801b si la ge 
151b ha y 

XlV.-
J ~Olb silage 

Starch 
Cr. Protein. equivalent. 

lb. lb . 

.44 2.92 

.81 4.70 

.55 2.25 

.72 5.4 

2.52 15.27 

l.(iQ 10.4 
.81 4.7 

--·------
2.41 15.1 

2.40 15.6 

.\ s with horses, exc;;s of fib1; is 
lwrrnful ll'ith mi lkrn g cows. A cow 
<"annot take more than nin e and a 
half pounds of indigestibl e material. 
a nd when she receives thi s amount her 
yield is limited to ahout on e ga!lon 
pl'r day, 110 matter how ri ch the re­
m:iining recd is. Twenty pounds of 
s1 raw, 301u of good hay, or 180lb of 
green grass co ntnin abont 9!lb of in­
di gestible matter. 

Rations for Hoggets. 
The rcqui remenls for hogget s aru 

pt·rfectly •atisfied by average pasture 
:i nd green g rowing crops as r egard-; 
protein and starch equivalent. But 
inadequate min eral uppli s or absence 
o l' protein 1·ari ety in \!!'Ops such as 
g reen oats or red clove r, when these 
<'rops nre frd oxe lu5ively, cause them 
to be unsati sfactor.v. Mixtures of dr~1 

feeds that arc suitable arc as follows:-

Cbrlstcburcb Preu Company Ltd., Prlntero 

xv.-
IIny 15lb .81 4.6 
Pens 2lb .39 1.4 

1.20 6.0 
X\'I.-

Oat.sh en[ ch aff 7lb .27 2.5 
Pens 51b .97 3.5 

1.2'1 6.0 
X \ ' JI.-

12lb good hay 1.14 6.0 
xnn.-

Oat stra\\' 8 lb .08 1.6 
Bran 21h .22 0.9 
Oats 2 lh .16 1.2 
Wheat 21b .26 1.4 
J\foat mcul lib .50 0.9 

1.22 6.0 

l'he amounts set out ahove are full 
feeds per head per week, but it io; 
i-e ldom necessarv to feed mo re than ill> 
per head pe r day of any mixture, and 
Lh e amount actually fed will be de­
cided by t he amount of pnddock feed. 
Wi t h hoggets on turnips a mixturP 
l'J l' her even than these should be used. 
Whern sheep get as mu ch turnips a~ 
they will eat, meat meal alone is pro· 
bably the best addition that could be 
made to their feed, since turnips sup· 
ply only about two-thirds of the crude 
protein that is rnquired. 

Mixtures f<>r in-Lamb Ewes. 
L'h e o do not req ui re to be so rich 

111 crude protei11 ao; those for hoggets, 
a11d conseq uently a ll'ide r range of 
feeds may be used. Mixtures thnt sup­
ply l111i weekly reqnirements :is as fo l­
lc·11·s :-

XLX.-
Oatshou{ chaff 
Peas 3lb 
Wheat Sib 

XX.-
Oat Ri t· n.w chaff 
Bran 51b 
Barley 51b 
l\{.M. lib 
Oats 21b 

16lb 

1 51b 

Crud e 
protein. 

lb. 

.60 

.58 

.51 

1.69 

.1 

.65 

.32 

.50 

.16 

l.7S 

Sta rch 
eq uival e n t. 

lb. 

5.75 
2.07 
3.60 

11.42 

3.0 
2 .2 
3.5 

.9 
1.2 

10.8 

As with every other class of stock, 
1 lw amount f ed wi II depe nd upon the 
aP1ount of paddock feed. Wh er e this 
is tu rnips it will not be neces ary to 
,·r: r.v the composition of tJ1c mixture 
1r1th the lcni:rth of time allowed per d~y 
on turnips. 
~o refe re nce has been made to min­

<' rnl requi rements of animals through­
out t hi s hnlletm, but the importance 
of miner:ils cannot be overlooked, es-
1wr iall:v in wider and when dry feeds 
nrc hPi ng uscll . 'fhc:v have been dealt 
11 ith in Dnlletin o. 6. 

Tt is r ca li srd t lrnt d ie mntter in thP 
t ab les is a Ii ttle difficult to understand 
md css 0110 i~ accnstomerl to it, al­
ll :nngh in l~ng l and and DPnrnark such 
tables form th e basis of feeding pr::i c­
ti cc. Any farmer who is ia doubt about 
his calculations ea n have his figures 
rhf'<'ked 119 Li~· :. npl:ving to C'nnterhur~· 
Agricultural Colleµ:o. 

Copies of t hi , b11lletin may be ob­
tain ed from the Secretarv, Canterbury 
Ch::imher 0f C:nmm crPc, P.O. Box 187, 
<'11riskhu1't'h. 


