LUPIN GRAIN SUPPLEMENTS FOR SHEEP AND CATTLE
G H SMTH* and P.A.  KENNEY*
SUMMARY

Lupins is an ideal feedstuff for both sheep and cattle.
It is conpletely safe to feed and it is rich in both protein
and energy having a crude protein value of about 30% and a
met abol i zable energy value of 13-13.5 negajoules per kg of dry
matter.

Lupins is an excellent supplementary feed and can be
effectively fed in a whole range of situations. The feedi ng of
| upins has produced significant responses in sheep and cattle
in:

* Reproduction

* Fattening of slaughter stock

* Drought-feeding situations

* M1k production

*  Weaner growt h

*  \Wool production

Added to this, lupins is weasily handled and stored and is
very resistant to damage by insects and other pests. It is a

commodity that readily appreciates in market value if stored on
the farm after harvest.

This paper presents the findings from a range of
experiments conducted at Rutherglen Research Institute,
Victoria in which lupin grain has been fed to sheep and cattle
in a variety 0f situations,

INTRODUCT 1 ON

The Mediterranean- type climatcotlt Southe . nAustral;a s
characterised by mld, wet wnters and hot, dry summers. The
period of 'sunmmer drought' can last up to 6 nonths. The

predom nant forage available to grazing sheep and cattle during
this period is dry, nmature herbage from annual crops and

past ures. This wusually provides only a maintenance or

sub- mai ntenance diet for grazing |ivestock.

During the dry period, farnmers often feed supplenments to
either boost growth rates or reproductive performance of their

livestock. Lupin grain has becone popular for this purpose due
to its: increasing availability; high energy and protein
cont ent ; competitive price and convenience of handling and

f eedi ng.

* Rutherglen Research Institute, Depart ment Agriculture

and Rural Affairs, Victoria 3685
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An effective supplenent for- livestock grazing abundant,
dry forage is one that stinmulates those stock to eat the forage
- rather than substituting the supplenment for the forage.
Research at Rutherglen Research Institute has examned the

influence of lupin grain fed to both sheep and cattle on the
intake of poor qualty roughage. Ot her research has

investigated the effect of lupin grain fed to sheep in a range
of situations, such as: during the mting of ewes; to |anbing
ewes; ewes on drought rations; early-weaned | anbs; | ot-fed

| anbs.

NUTRI TI ONAL  VALUE OF LUPIN GRAIN

The lupin grain wused in all of the feeding research
reported here was Lupinus angustifolius. A sunmmary of the
nutritional conposition of Lupinus angustifolius is shown in
Table 1.

TABLE 1 Nutritional composition of lupin grain
(Lupinus angustifolius)

Chemical composition Percentage of dry matter¥*
Crude protein 28-34

Crude fibre 13-17

Crude fat (oil) 5-7

Ash (total minerals) 2.5-4.0
Nitrogen-free extract 34-38

Mineral composition

Calcium i 0.19-0.26
Phosphorus 0.27-0.40
Magnesium 0.13-0.31
Potassium 0.85-1.15
Sodium 0.05-0.06
Sulphur 0.25
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Trace mineral composition Parts per million of dry matter¥*

Aluminium 15

Boron 16

Cobalt <1

Copper 1-7

Iron 55-75

Manganese 10-300

Molybdenum 0.1-6

Zinc 34-43

Energy Megajoules per kg of dry matter®*

Metabolizable Energy
Ruminants 13-13.5

Digestibililty of Dry Matter* Percentage
(whole lupins)

Sheep 84-88
Cattle 75-82

*Dr Matter Percentage is usually 87-92%
Y

LUPIN GRAIN - EFFECT ON ROUGHAGE | NTAKE

A series of experinents were conducted that examined the
influence of lupin grain and various other supplenents on the
intake of poor quality, dry roughage by both young sheep,
wethers and young cattle (Kenney, 1981; Smith, 1984; Smith and
Warren, 1986).

Resultstromt hat work (Table 2)showthat lupin grain
st imulated both young sheep andyoungcatt le toconsumemore
poor quality roughage. Hence the performance ot t he stock was
boosted by both the supplement and the extra roughage consumed.
However, lupin grain was not as effective in that role as
cottonseed neal suppl enent s.

The wethers were an exception to this pattern, where the
trend was that the Ilupin supplenent substituted for roughage
i ntake. This could have been due to the Ilower protein
requi renents of those older sheep or that the low digestibility.
of the roughage restricted total DM i nt ake.
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TABLE 2  Inf luence of supplenments on roughageintake by
| ambs and steers

Experiment Pens Roughage Supplement Roughage Liveweight
or Crude Digestible (g/hd/day) 1Intake - Change
Grazing Protein Dry $ (g/day)
(%) Matter Greater
(%) Than Control
la Lambs Pens 7 43 Control - - —762
Lupins 85 42 1C
CSM¥* 75 67 61
1b Lambs Pens 4 42 Control - - —962
Lupins 150 46 —25b
CSM* 150 49 -15
lc Wethers Outdoor 9 47 Control - - -160
Pens, fed Lupins 180 -7 -80
cut, dry Lupins 360 -4 0
pasture Lupins 540 -7 40
Lupins 650 -45 65
2 Steers Pens 5 58 Control - —964a
Lupins 850 79 126
3 Steers Grazing 5 49 Control - - —214a
Lupins 900 114 119C
CSM* 900 41% 321

* Cottonseed meal supplement

$# From calculations

+ Within experiments, values with different superscripts
are significantly different (P<0.05)
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LUPIN GRAIN - EFFECTS ON EWE REPRODUCTI ON
LAMBI NG PERFORMANCE, LAMB SURVIVAL AND GROWH

Reproducti on

The effect of lupin grain consuned by ewes during nating
has <clearly been responsible for reproduction responses when
ewes were joined while grazing on lupin stubble, conmpared to

grazing dry pasture. This practice produced 24% nore |anbs per
year over 4 years of experinentation (Kenney and Roberts,

1987). The response was due to nore twins being born rather
than nmore ewes giving birth. The same research found that ewes

fed 400 g/day lupin grain during mating on dry pasture
performed at an internmediate |evel between the lupin stubble
and the dry pasture-only treatnents (Table 3)

TABLE 3 Production of ewes grazing stubble or pasture wth
and without a lupin grain supplement

Measurement Treatment¥* SED
4 Pasture Pasture Stubble
& Lupins

Liveweight change -194 a 41 b 83 b 29
(g/day)
Ewes lambing/ 0.80 a 0.80 a 0.85 a 0.03

ewe mated

Lambs born/ 0.97 a 1.07 ab 1.25 b 0.06
cwe mated

Fecundity 1.21 1.34 1.47 0.07
Wool 1.00 a 1.62 b 1.58 b 0.03

production

* Values followed by the same letter are not signficantly
different (P <0.05)

+ Expressed as a ratio of wool produced by ewes grazing
pasture

Lanbi ng ewes

Lupin grain has been shown to be a nore effective
suppl emrent than oats or wheat when fed to lanbing ewes fed poor
quality hay as the balance of their diet (Kenney and Roberts,
1984).

In the results below (Table 4), lupin grain was clearly
nore effective than wheat, but no better than oats. However,
oats tends to be a variable commopdity in terns of both energy
and protein <contents, and the results when oats is fed, can
vary accordingly.
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TABLE 4 Production of ewes and lanbs fed grain supplenents
with poor quality hay

Observation Supplement (300 g/day)*
Nil Lupins Oats Wheat
Birth weight (kg) 3.7a 4.0b 3.8a 3.9ab
Lamb growth (g/day)
from birth to 6 weeks 155a 196Db 183b 175b
Lamb survival (%) 81 93 92 82
Milk production (ml/hr) 39a 624d . 58c 49b
Fleece weight (kg) 2.8a 3.0b 3.0b 2.9ab
Tender fleeces (%) 40a 10b 10b 30a
Barren ewes next lambing (%) 29 9 25 23

* Values followed by the same letter are not significantly
different (P< 0.05)

Drought-fed ewes

Under drought -feeding conditions, the production of ewes
fed oats or wheat as alnbst a total diet has been inproved by
replacing sonme of the <cereal grain wth Jlupin grain (Kenney,

1985; Kenney'and Smth, 1985). Maxi mum responses were achieved
at an inclusion rate of about 30% lupin grain. Al t hough
responses for both wheat and oat diets were simlar, the
overall level of ©production of ewes fed the oat diet was higher

than for the wheat diet (Table 5).

TABLE 5 Production of Jlanbing ewes fed oats or wheat wth

or without Ilupins, dut-mng drQughnt
Observation Cereal grain Lupins
Wheat Oats Yes No

Lambs weaned per

ewe lambing 0.63*%* 0.79 0.77* 0.65
Birth weight (kg) 4.11 4.14 4.23%*% 4,01
Lamb growth (g/day):
0-17 days 179** 209 204* 184
17-38 days 93 123 123 92
Milk production (ml/hr) 34 40 46** 28

* P <0.05 between pairs
** P <0.01 between pairs
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Early-weaned | ambs

Early-weaned lanmbs grow best on all-lupin diets, but the
majority of that response can be obtained from including a
proportion of lupin grain in cereal-based diets (Kenney, 1986).
In contrast wth adult aninmals, lanmbs grow better when fed wth
wheat than wth oats and there is Jless effect of including
lupins with wheat than wth oats. However, when the lanbs are
poor, provision of lupins in either wheat or oat diets may be
essential to reduce deaths. The nost inportant effect of

lupins is to increase intake rate and thus weight gains wth a
reduction in feed conversion ratios.

TABLE 6 Effect of relative proportions of <cereal and lupin
grain fed to wearly-weaned Ilanbs on the apparent DM
digestibility intake and conversion of feed to
carcase gain.'

Percentage of grain fed¥*

Lupins Oats Barley Wheat
100 50 100 50 100 50 100
Feed DM:
Digestibility (%) 83 80 73 81 75 84 84
Intake (g/day) 710 610 390 760 550 700 700
Conversion ratio:
DM intake: carcase 6.9 8.0 11.1 8.0 12.1 7.8 8.4

gain

* Balance of grain fed was lupins
DI SCUSSI ON

The results presented in this paper denpnstrate that
lupin grain can significantly improve t he production Of both

sheep and cattle in a wde range of teeding situatiOns. This
conclusion is supported by authors such as Rowe (1986) who
clains that lupin grain is the nost appropriate supplenment for

sheep grazing dry forage.

One of the best opportunities for feeding lupin grain is

before and during mating. This has been frequently shown to
boost the fecundity of ewes in particular. Teleni et al

(1985) reported that feeding ewes a lupin supplenent for 10
days before ovulation significantly increased ovualtion rate.
That study showed that ovulation rate in ewes could be
simlarly increased by intravenous infusions of glucose
acetate, a mxture of glucose plus acetate and a supplenent of
750 g/day of lupin grain. The work suggested that glucose was
the principal nutrient supplied by the lupins to which

ovul ation rate responded. Rowe (1986) concluded that short-

term effects of nutrition on ovulation rate are nediated
through pathways associated wth the synthesis and/or
utilization of glucose, but it was wunclear what the pathways
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were and whether other factors were involved. Hence, current
opinion is that the effect of Ilupins on ovulation rate is due
to its ability to provide energy (glucose) rather than ami no
acids for specific protein requirenments.

On the other hand, a wde range of pen and field
experiments have shown significant advantages of feeding
| upi ns, conpared to cereal grains of conparable ME contents, to

young sheep or cattle <consumng poor quality dry forage. Such
responses include |I|iveweight gain, mlk production, wool growt h
and feed conversion efficiency. The results suggest that the

hi gher protein content of [lupin grain is minly responsible for
the responses in those situations. There does not seem to be
any conclusive evidence regarding the mechanism of the response
in these situations. It could be due to a nore efficient
netabolism of the protein fraction of the lupin grain. Hume
(1974) found that the protein in Jlupin neal is relatively
soluble (quickly degraded) in the rumen. Hence it seens

unlikely that responses to 1lupin-feeding are due to a bypass
protein effect (protein being digested post-rumnally) unless a
reasonable proportion of lupin grain particles get beyond the
rumen when the grain is fed whole or only coarsely rolled

(which are the comon forns) rather than ground to a neal.
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