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Feed composition and characteristics

4.1 	 Pasture composition

4.2	 Nutrient and mineral composition of different feeds

4.3 	 Characteristics and considerations of different feeds

4.4 	 Further reading

 IN THIS TECHNOTE

Principles of nutrition

TechNote 4

When feed management decisions are being made, it is important to consider the composition and characteristics of 

different feeds, and the implications of including them into the farm system. 

4.1	 Pasture composition
Pasture composition can vary with season, region and irrigation (see section 4.2). It is also influenced by grazing 

management. 

The structural carbohydrates in good quality, leafy pasture are highly digestible and therefore high in energy.  As the 

plant matures, lignin increases and the stem and stalk become hard and less digestible, reducing the available energy 

content of the pasture.  Hard stem and dead material can also act as a barrier to grazing and reduce dry matter intake.  

Good pasture management that maximises the amount of green leaf in the forage will maximise energy available from 

pastures (Table 1). 

Table 1. Typical digestibility and ME of ryegrass components. 

Component Green leaf Soft stem Hard mature stem Dead material

Digestibility (%) 70-85 65-75 40-50 40-50

Available Energy       

(MJ ME/kg DM)
10.5-12.5 10-11 6.5 6.5

For more details see TechNotes 5: Carbohydrate metabolism, 8: Fibre metabolism, and 9: Pasture 
management, and online eLearning activity: Pasture management; dairynz.co.nz/feedright-module-8.
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od
uc

ti
on

 in
to

 t
he

 d
ie

t.
 

B
re

w
er

s 
g

ra
in

s

By-product

M
od

er
at

e 
en

er
gy

 a
nd

 h
ig

h 
in

 p
ro

te
in

. 

H
ig

h 
in

 d
ig

es
ti

bl
e 

fi
br

e 
bu

t 
lo

w
 in

 s
ta

rc
h 

so
 n

ot
 li

ke
ly

 t
o 

ca
us

e 
ac

id
os

is
.

D
ry

 m
at

te
r 

%
 m

ay
 v

ar
y 

be
tw

ee
n 

ba
tc

he
s.

 

B
ar

le
y

Concentrate
H

ig
h 

en
er

gy
 a

nd
 lo

w
 p

ro
te

in
. 

H
ig

h 
st

ar
ch

 a
nd

 r
is

k 
of

 a
ci

do
si

s 
at

 h
ig

h 
fe

ed
in

g 
ra

te
s 

or
 

qu
ic

k 
in

tr
od

uc
ti

on
 in

to
 t

he
 d

ie
t.

 

Re
qu

ir
es

 c
ru

sh
in

g 
an

d 
be

st
 f

ed
 t

hr
ou

gh
 a

 c
us

to
m

is
ed

 
fe

ed
 s

ys
te

m
 o

r 
m

ix
ed

 in
 a

 r
at

io
n 

on
 a

 f
ee

d 
pa

d.
 

C
ab

b
ag

e

By-product

H
ig

h 
en

er
gy

 a
nd

 m
od

er
at

e 
pr

ot
ei

n.
 

H
ig

h 
in

 s
ug

ar
s 

an
d 

st
ar

ch
es

 a
nd

 le
ss

 f
ib

ro
us

 t
ha

n 
ka

le
. 

 

Ea
te

n 
re

ad
ily

 a
nd

 u
su

al
ly

 n
ee

d 
fe

ed
in

g 
im

m
ed

ia
te

ly
 a

ft
er

 
de

liv
er

y.
  

 

B
ar

le
y 

st
ra

w

Straw/Hay

Lo
w

 in
 e

ne
rg

y 
an

d 
pr

ot
ei

n.
 

H
ig

h 
in

 e
ff

ec
ti

ve
 f

ib
re

. 
 

N
ot

 s
ui

ta
bl

e 
as

 a
 m

ilk
in

g 
co

w
 f

ee
d 

un
le

ss
 t

he
 d

ie
t 

is
 s

ho
rt

 
of

 e
ff

ec
ti

ve
 f

ib
re

. 
 

C
an

 b
e 

us
ed

 a
s 

pa
rt

 o
f 

a 
dr

y 
co

w
 r

at
io

n.
 

C
an

o
la

 m
ea

l

Concentrate

M
od

er
at

e 
en

er
gy

 w
it

h 
hi

gh
 le

ve
ls

 o
f 

by
-p

as
s 

pr
ot

ei
n.

 

Be
st

 f
ed

 t
hr

ou
gh

 a
 c

us
to

m
is

ed
 f

ee
d 

sy
st

em
 o

r 
m

ix
ed

 in
 a

 
ra

ti
on

 o
n 

a 
fe

ed
 p

ad
. 

N
ot

 v
er

y 
pa

la
ta

bl
e 

an
d 

so
m

e 
m

ea
ls

 c
an

 c
on

ta
in

 h
ig

h 
le

ve
ls

 
of

 g
lu

co
si

no
la

te
s.

 

B
ra

n
 (

w
h

ea
t)

Concentrate

By
-p

ro
du

ct
 f

ro
m

 s
of

t 
w

he
at

 m
ill

in
g.

 

M
od

er
at

e 
en

er
gy

 a
nd

 p
ro

te
in

 le
ve

ls
. 

 

M
od

er
at

e 
st

ar
ch

 a
nd

 r
is

k 
of

 a
ci

do
si

s 
at

 h
ig

h 
fe

ed
in

g 
ra

te
s 

or
 q

ui
ck

 in
tr

od
uc

ti
on

 in
to

 t
he

 d
ie

t.
 

C
ar

ro
ts

 

By-product

H
ig

h 
en

er
gy

 a
nd

 m
od

er
at

e 
pr

ot
ei

n.
 

H
ig

h 
so

lu
bl

e 
su

ga
rs

 a
nd

 s
ta

rc
he

s 
w

it
h 

ri
sk

 o
f 

ac
id

os
is

 a
t 

hi
gh

 f
ee

di
ng

 r
at

es
 o

r 
qu

ic
k 

in
tr

od
uc

ti
on

 in
to

 t
he

 d
ie

t.
 

V
er

y 
pa

la
ta

bl
e 

an
d 

a 
go

od
 s

ou
rc

e 
of

 b
et

a-
ca

ro
te

ne
; 

ho
w

ev
er

, 
pr

ol
on

ge
d 

us
e 

at
 h

ig
h 

le
ve

ls
 c

an
 c

ol
ou

r 
m

ilk
 f

at
.

B
re

ad

By-product

H
ig

h 
en

er
gy

, 
bu

t 
lo

w
 p

ro
te

in
 

H
ig

h 
st

ar
ch

 a
nd

 r
is

k 
of

 a
ci

do
si

s 
at

 h
ig

h 
fe

ed
in

g 
ra

te
s 

or
 

qu
ic

k 
in

tr
od

uc
ti

on
 in

to
 t

he
 d

ie
t.

 

 S
of

t 
oi

ls
 in

 t
he

 b
re

ad
 c

an
 o

xi
di

se
, 

so
 d

oe
s 

no
t 

st
or

e 
w

el
l 

an
d 

go
es

 o
ff

 q
ui

ck
ly

.
C

h
ic

o
ry

Crop

G
oo

d 
so

ur
ce

 o
f 

en
er

gy
 a

nd
 p

ro
te

in
. 

M
an

ag
em

en
t 

is
 s

im
ila

r 
to

 t
ur

ni
ps

 w
it

h 
ti

m
e 

re
qu

ir
ed

 t
o 

ad
ju

st
 t

o 
cr

op
. 

Re
ad

y 
to

 g
ra

ze
 a

t 
25

-3
5 

cm
 h

ei
gh

t;
 g

ra
ze

 d
ow

n 
to

 5
-1

0 
cm

. 
D

o 
no

t 
gr

az
e 

lo
w

er
 t

ha
n 

5 
cm

. 

Fo
r 

m
or

e 
in

fo
rm

at
io

n,
 r

ef
er

 t
o 

D
ai

ry
N

Z 
Fa

rm
fa

ct
 1

-7
2 

– 
C

hi
co

ry
.
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Fe
ed

Ty
p

e
C

h
ar

ac
te

ri
st

ic
s 

an
d

 c
o

n
si

d
er

at
io

n
s

Fe
ed

Ty
p

e
C

h
ar

ac
te

ri
st

ic
s 

an
d

 c
o

n
si

d
er

at
io

n
s

C
o

n
d

en
se

d
 d

is
ti

ll
er

s 
sy

ru
p

By-product

H
ig

h 
en

er
gy

, 
an

d 
a 

go
od

 s
ou

rc
e 

of
 a

va
ila

bl
e 

cr
ud

e 
pr

ot
ei

n.
  

V
er

y 
lo

w
 f

ib
re

 c
on

te
nt

 a
nd

 c
an

 c
on

ta
in

 h
ig

h 
le

ve
ls

 o
f 

fa
t.

 

K
al

e

Crop

H
ig

h 
en

er
gy

, 
pr

ot
ei

n 
an

d 
ca

lc
iu

m
 le

ve
ls

.

U
ti

lis
at

io
n 

75
-8

0%
 in

 id
ea

l c
on

di
ti

on
s;

 5
0-

60
%

 w
he

n 
w

et
. 

A
nt

i-
nu

tr
it

io
na

l f
ac

to
rs

 in
cl

ud
e:

 

S-
m

et
hy

lc
ys

te
in

e 
su

lf
ox

id
e 

(S
M

C
O

):
 g

re
at

es
t 

ri
sk

 in
 m

at
ur

e 
ka

le
 c

ro
ps

; 
us

e 
lit

tl
e 

to
 n

o 
su

lp
ha

te
 f

er
ti

lis
er

. 

N
it

ra
te

 p
oi

so
ni

ng
: 

ex
ce

ss
iv

e 
fe

rt
ili

se
r 

us
e 

an
d 

ex
ac

er
ba

te
d 

by
 c

er
ta

in
 w

ea
th

er
 c

on
di

ti
on

s.

C
o

tt
o

n
 s

ee
d

 m
ea

l 

Concentrate

H
ig

h 
en

er
gy

 le
ve

ls
. 

A
 g

oo
d 

so
ur

ce
 o

f 
by

-p
as

s 
pr

ot
ei

n;
 h

ow
ev

er
, 

th
e 

am
in

o 
ac

id
 p

ro
fi

le
 is

 p
oo

re
r 

th
an

 s
oy

a 
be

an
 m

ea
l. 

K
iw

if
ru

it

By-product

H
ig

h 
en

er
gy

 c
on

te
nt

 b
ut

 r
el

at
iv

el
y 

lo
w

 p
ro

te
in

.

H
ig

h 
in

 s
ol

ub
le

 s
ug

ar
s 

an
d 

ri
sk

 o
f 

ac
id

os
is

 a
t 

hi
gh

 f
ee

di
ng

 
ra

te
s 

or
 q

ui
ck

 in
tr

od
uc

ti
on

 in
to

 t
he

 d
ie

t 
(p

ar
ti

cu
la

rl
y 

ri
pe

 
fr

ui
t)

. 

Be
 a

w
ar

e 
of

 s
tr

ep
om

yc
in

 t
re

at
ed

 p
la

nt
s.

D
ri

ed
 d

is
ti

ll
er

s 
g

ra
in

By-product

H
ig

h 
en

er
gy

 a
nd

 m
od

er
at

e 
pr

ot
ei

n.
 

H
ig

h 
oi

l w
hi

ch
 c

an
 a

ff
ec

t 
m

ilk
 f

at
 if

 t
he

 p
er

ce
nt

ag
e 

of
 

to
ta

l f
at

 in
 t

he
 d

ie
t 

ex
ce

ed
s 

6%
. 

Lo
w

 in
 s

ta
rc

h.
 

Be
 a

w
ar

e 
of

 o
ve

r-
he

at
ed

 p
ro

du
ct

 (
br

ow
ne

r 
ti

ng
e 

ra
th

er
 

th
an

 y
el

lo
w

-b
lo

nd
) 

as
 t

hi
s 

is
 le

ss
 p

al
at

ab
le

 a
nd

 p
ro

te
in

 
m

ay
 b

e 
in

di
ge

st
ib

le
.

Lu
ce

rn
e

Crop

M
od

er
at

e 
en

er
gy

 a
nd

 p
ro

te
in

 c
on

te
nt

. 

Pe
re

nn
ia

l l
eg

um
e 

w
it

h 
lo

ng
 t

ap
 r

oo
t 

m
ak

in
g 

it
 d

ro
ug

ht
 

to
le

ra
nt

; 
ho

w
ev

er
, 

qu
al

it
y 

de
cl

in
es

 a
s 

th
e 

se
as

on
 p

ro
gr

es
se

s 
an

d 
st

em
 c

om
po

ne
nt

 in
cr

ea
se

s.

Sh
ou

ld
 b

e 
in

tr
od

uc
ed

 g
ra

du
al

ly
 a

s 
ca

n 
ca

us
e 

bl
oa

t.
 

Fi
sh

 m
ea

l

By-product

M
od

er
at

e 
en

er
gy

 c
on

te
nt

. 

Ex
ce

lle
nt

 p
ro

te
in

 s
ou

rc
e 

w
it

h 
hi

gh
 le

ve
ls

 o
f 

by
-p

as
s 

pr
ot

ei
n.

 

Ri
ch

 in
 ly

si
ne

, 
su

lp
hu

r,
 m

in
er

al
s 

an
d 

vi
ta

m
in

s.
  

Lu
ce

rn
e 

si
la

g
e

Silage

H
ig

he
r 

pr
ot

ei
n 

co
nt

en
t 

th
an

 g
ra

ss
 s

ila
ge

. 

Lu
ce

rn
e 

ta
ke

n 
fo

r 
si

la
ge

 s
ho

ul
d 

be
 w

ilt
ed

 t
o 

25
-3

0%
 d

ry
 

m
at

te
r.

Fo
d

d
er

 b
ee

t

Crop

H
ig

h 
in

 e
ne

rg
y 

an
d 

lo
w

 in
 p

ro
te

in
. 

V
er

y 
hi

gh
 in

 s
ug

ar
 a

nd
 r

is
k 

of
 a

ci
do

si
s 

at
 h

ig
h 

fe
ed

in
g 

ra
te

s 
or

 q
ui

ck
 in

tr
od

uc
ti

on
 in

to
 t

he
 d

ie
t.

 

C
ow

s 
ne

ed
 t

o 
be

 t
ra

ns
it

io
ne

d 
ca

re
fu

lly
 o

ve
r 

a 
14

 –
 

21
-d

ay
 p

er
io

d 
de

pe
nd

in
g 

on
 t

ar
ge

t 
in

ta
ke

s 
an

d 
fe

d 
ad

di
ti

on
al

 f
ib

re
. 

Su
pp

le
m

en
t 

w
it

h 
ph

os
ph

or
us

 a
nd

 m
ag

ne
si

um
. 

Lu
p

in

Concentrate

G
oo

d 
so

ur
ce

 o
f 

en
er

gy
 a

nd
 s

ee
ds

 c
on

ta
in

 h
ig

h 
le

ve
ls

 o
f 

pr
ot

ei
n.

 

Fr
es

h 
fo

ra
ge

 o
r 

en
si

le
d 

w
it

h 
m

ai
ze

/c
er

ea
ls

, 
bu

t 
th

e 
th

ic
k,

 
ju

ic
y 

st
em

 m
ak

es
 t

he
m

 u
ns

ui
ta

bl
e 

fo
r 

ha
y.

Lu
pi

n 
m

ea
l o

r 
fl

ak
es

 a
re

 t
he

 s
ee

ds
 p

ro
ce

ss
ed

 t
o 

re
m

ov
e 

th
e 

fi
br

ou
s 

co
at

.
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te
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st
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an
d
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o

n
si

d
er

at
io

n
s

Fe
ed

Ty
p

e
C

h
ar

ac
te

ri
st

ic
s 

an
d
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o

n
si

d
er

at
io

n
s

M
ai

ze
 g

ra
in

Concentrate

H
ig

h 
en

er
gy

 b
ut

 lo
w

 p
ro

te
in

. 

H
ig

h 
le

ve
ls

 o
f 

st
ar

ch
 a

nd
 r

is
k 

of
 a

ci
do

si
s 

at
 h

ig
h 

fe
ed

in
g 

ra
te

s 
or

 q
ui

ck
 in

tr
od

uc
ti

on
 in

to
 t

he
 d

ie
t.

 

D
ig

es
te

d 
re

la
ti

ve
ly

 s
lo

w
ly

, 
so

 r
is

k 
of

 a
ci

do
si

s 
is

 le
ss

 t
ha

n 
ba

rl
ey

 o
r 

w
he

at
. 

N
ee

ds
 t

o 
be

 c
ru

sh
ed

 b
ef

or
e 

fe
ed

in
g 

it
. 

O
at

 s
il

ag
e

Silage

C
an

 b
e 

lo
w

er
 in

 e
ne

rg
y 

th
an

 p
as

tu
re

 s
ila

ge
 a

s 
qu

al
it

y 
ch

an
ge

s 
w

it
h 

m
at

ur
at

io
n:

 p
ro

te
in

 d
ec

lin
es

, 
so

lu
bl

e 
ca

rb
oh

yd
ra

te
 in

cr
ea

se
s.

O
at

s 
ca

n 
be

 u
se

d 
fo

r 
sp

ri
ng

-h
ar

ve
st

ed
 s

ila
ge

 a
nd

 a
ls

o 
fo

llo
w

in
g 

w
in

te
r 

gr
az

ed
 k

al
e 

to
 r

ed
uc

e 
N

 le
ac

hi
ng

. 

Re
qu

ir
es

 t
op

 m
an

ag
em

en
t,

 c
an

 g
et

 h
ig

h 
w

as
ta

ge
 if

 p
oo

r 
qu

al
it

y.
 

M
ai

ze
 s

il
ag

e

Silage

M
od

er
at

e 
en

er
gy

 le
ve

ls
. 

H
ig

h 
st

ar
ch

 c
on

te
nt

 b
ut

 lo
w

 p
ro

te
in

. 

C
an

 f
ee

d 
up

 t
o 

40
%

 o
f 

di
et

 t
o 

m
ilk

in
g 

co
w

s 
an

d 
50

%
 o

f 
di

et
 f

or
 d

ry
 c

ow
s 

if
 o

th
er

 p
ro

te
in

 s
ou

rc
es

 in
 t

he
 d

ie
t.

 

Fo
r 

sh
or

t 
pe

ri
od

s 
(u

p 
to

 a
 m

on
th

) 
ca

n 
fe

ed
 u

p 
to

 8
0%

 o
f 

di
et

 f
or

 d
ry

 c
ow

s.
 

A
t 

hi
gh

 in
ta

ke
s 

re
qu

ir
es

 s
up

pl
em

en
ta

ti
on

 w
it

h 
C

a,
 M

g 
an

d 
N

a.

Pa
lm

 k
er

n
el

 e
xt

ra
ct

 (
PK

E)

By-product

M
od

er
at

e 
en

er
gy

 a
nd

 p
ro

te
in

. 

H
ig

h 
in

 N
D

F 
bu

t 
lo

w
 in

 e
ff

ec
ti

ve
 f

ib
re

. 

Lo
w

 in
 s

ol
ub

le
 s

ug
ar

s 
an

d 
st

ar
ch

es
, 

th
er

ef
or

e 
no

 r
is

k 
of

 
ac

id
os

is
.

Fo
nt

er
ra

 r
ec

om
m

en
da

ti
on

s 
ar

e 
to

 f
ee

d 
no

 m
or

e 
th

an
 3

 k
g 

D
M

/c
ow

/d
ay

 t
o 

m
ilk

in
g 

co
w

s 
to

 a
vo

id
 F

EI
 g

ra
di

ng
. 

G
oo

d 
fe

ed
 f

or
 g

ai
ni

ng
 b

od
y 

co
nd

it
io

n 
in

 d
ry

 c
ow

s.
 

A
t 

hi
gh

 in
ta

ke
s 

re
vi

ew
 c

op
pe

r 
su

pp
le

m
en

ta
ti

on
. 

H
ig

h 
in

 p
ho

sp
ho

ru
s 

so
 li

m
it

 f
ee

di
ng

 t
o 

sp
ri

ng
in

g 
co

w
s 

to
 

re
du

ce
 r

is
k 

of
 m

ilk
 f

ev
er

. 

M
o

la
ss

es

By-product

H
ig

h 
en

er
gy

 a
nd

 lo
w

 p
ro

te
in

. 

H
ig

h 
su

ga
r 

co
nt

en
t 

an
d 

hi
gh

 r
is

k 
of

 a
ci

do
si

s.
 

M
ax

 in
ta

ke
 1

.0
-1

.5
 k

g 
D

M
/c

ow
/d

ay
 (

i.e
. 

2 
l /

co
w

) 
an

d 
m

us
t 

be
 in

tr
od

uc
ed

 g
ra

du
al

ly
 t

o 
th

e 
di

et
. 

V
er

y 
pa

la
ta

bl
e 

an
d 

ca
n 

be
 u

se
d 

to
 m

ix
 w

it
h 

le
ss

 p
al

at
ab

le
 

fe
ed

s 
or

 m
in

er
al

s.

Pa
st

u
re

 h
ay

, 
g

o
o

d

Straw/Hay

Lo
w

 e
ne

rg
y 

an
d 

hi
gh

 f
ib

re
 c

on
te

nt
. 

Su
it

ab
le

 f
ee

d 
fo

r 
dr

y 
co

w
s,

 o
r 

to
 r

ed
uc

e 
ri

sk
 o

f 
ac

id
os

is
 a

nd
 

bl
oa

t.
 

O
at

s

Concentrate

M
od

er
at

e 
en

er
gy

 a
lt

ho
ug

h 
lo

w
er

 M
E 

th
an

 w
he

at
 o

r 
ba

rl
ey

 a
nd

 h
ig

he
r 

fi
br

e 
co
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4.4	 Further reading
DairyNZ Facts and Figures. dairynz.co.nz/publications/dairy-industry/facts-and-figures/

Ewing. W. N. 1997. The Feeds Directory - Volume 1 Commodity Products Guide. Leicestershire, England: Context 

Publications. 

Holmes, C. W., I. M. Brookes, D. J. Garrick, D. D. S. Mackenzie, T. J. Parkinson, and G. F. Wilson. 2007. Milk production 

from pasture (2nd rev. ed). Massey University: Palmerston North, New Zealand. 

Kolver, E. 2000. Nutrition guidelines for the high producing dairy cow. Proceedings of the Ruakura Farmers’ conference. 52: 

17-28.

NRC. 2001. Nutrient requirements of dairy cattle (7th rev. ed). Washington, United States of America: National Academy 

Press. 

Westwood, C. T., and H. Mulcock. 2012. Nutritional evaluation of five species of forage brassica. Proceedings of NZ 

Grassland Association. 74: 31-38. 


