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chronic lupinosis. Most lupin soils in 
Western Australia are low in cobalt, and 
there is some evidence that lupins, 
especially the narrow-leafed lupin, take up 
cobalt weakly from the soil. 

Other trace elements such as 
molybdenum are known to influence liver 
copper storage in sheep, but their role, if 
any, in lupinosis is unknown. 

Level of nutrition 

General palatability and nutritional 
value of the feed available almost certainly 
have a strong influence on the course of 
chronic lupinosis. Although the evidence 
is sketchy, it suggests that as long as feed 
acceptability is high enough, the fall-off 
in consumption and consequent malnutri
tion in chronic lupinosis may be to some 
extent avoided. 

Additional direct effects of nutritional 
level on the toxin are suggested by analogy 
with certain other plant and fungal toxins, 
although they have yet to be demonstrated 
for lupin toxins. In ruminants many such 
toxins are broken down by bacteria in the 
rumen to harmless substances. This 
requires that bacteria be present and 
active in sufficient numbers, which in turn 
depends on adequate digestible supplies of 
energy, nitrogen, and other nutrients. 

Many studies have shown that the 
capacity of the liver itself to withstand 
toxins depends on adequate dietary levels 
of protein, or of specific "liver protective" 
factors which tend to be associated with 
protein. Animals receiving ample protein 
have been found to withstand much 
higher doses of toxins without liver 
damage than those on protein-deficient 
diets. Other experiments have suggested 
that the livers of sheep and other animals 
accumulate greater amounts of copper 
when protein in the diet is low than when 
it is high. 

Any of these effects could contribute to 
the course of lupinosis. They emphasise 
the basic importance of feed quality and 
palatability in lupinosis—not only of the 
lupins themselves but also of other feed 
available at the same time. They might 
also explain the apparently lower incidence 
of lupinosis on sweet than on bitter lupin 
varieties. 

RECOMMENDATIONS FOR AVOIDING 

LUPINOSIS 

Present evidence suggests that the 
danger of lupinosis can be lessened by the 
following measures. 

• Remove stock from lupin paddocks 
when summer rains come, and 
return them only after two to 
three weeks of hot, dry weather. 

Efficient use of lupin paddocks 
will therefore depend on heavy 
stocking during the safe periods. 

• In paddocks where other feed 
besides lupins is present, main
tain the best possible feed quality 
with emphasis on legumes such as 
clovers and serradellas. 

• Ensure that the animals have an 
ample supply of cobalt. Regular 
use of cobalt superphosphate is 
advised with narrow-leafed lupins 
(L. angustifolius). On most lupin 
soils this is probably advisable 
with other lupin types as well. 

• Do not top-dress unnecessarily 
with copper. Where copper must 
be applied for other crops in the 
rotation, ensure that it is drilled 
or otherwise incorporated into 
the soil, rather than left on the 
surface where it may be picked up 
directly by sheep. 

• Grow sweet in preference to bitter 
lupin varieties wherever possible, 
but continue to observe all other 
precautions. 

• Keep lupin stands as free as 
possible from fungal infection by 
rotating (where feasible) lupins 
with other crops, by use of healthy 
seed for sowing, and by use of 
adequate fertiliser to help the 
plants to throw off fungal attack. 
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