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Introduction: 
Lupine cultivation is at least 2,000 years old and most 

likely began in Egypt or in the general Mediterranean 
region. The lupine plant, like other grain legumes (beans, 
peas, lentils, etc.) fixes atmospheric nitrogen, and pro
duces seed high in protein. There are over 300 species of 
the genus LUPinus (L.), but many have high levels of 
alkaloids (bitter tasting compounds) that make the seed 
unpalatable and sometimes toxic. Historically, lupine 
alkaloids have been removed from the seed by soaking. 
But plant breeders in the 1920s in Germany produced the 
first selections of alkaloid-free or "sweet" lupine, which 
can be directly consumed by humans orlivestock. White 
lupine (L. ~ L.), yellow lupine (L. lul!aw, and blue or 
narrow-leafed lupine (L. an~stifolius} are cultivated as 
crops. Both winter-hardy and non-hardy types are avail
able. 

Growth Habit and Yield Potential: 
The growth habit of lupine is different from other 

grain legumes. Emergence is epigeal (cotyledons emerge 
above ground before development of true leaves), and 
early seedling growthi~ considerably slower than later 
vegetative stages. Maximum vegetative growth rate · 
occurs during flowering. The main stem and each branch 
usually terminate in ail inflorescence, which is a simple 
raceme with varying numbers of flowers. Even after the 
main stemflowering has ceased, the plant ~an develop 
lateral secondary as well as tertiary flower sets from- a . 
sequence oflateral branches. Species and cultivars differ' 
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in ability to set pods on these secondary and tertiary 
branches. The process is highly influenced by environ
mental conditions. 

Lupine can respond to favorable growing conditions 
by producing yields up to 70 bushels/acre in Minnesota 
under irrigation. Average yields in many Minnesota 
Experiment Station trials have been much lower and vary 
· widely by location and year (Table 1). Such variation 
demonstrates the importance of proper management 
practices and suggests that the risk fot this crop may be 
higher than for other crops. As with all new crops, you 
should start with a small acreage and expand only with 
experience. 

Table 1. Average Lupine Yields at Minnesota Experiment 
Stations, 1972-75 and.1981-86. 

. Adaptation to Soil Type, Climate: 
· Lupine is a cool-season crop, and is relatively tolerant 
of spring frosts. The flowering process is affected by high 



temperatures whichcause blasting of flowers and a 
,_._ subsequent yield reduction. In areas which normally expe

rience high temperatures in early summer, such as many 
parts of southern Minnesota, the risk to the crop is great 
Lupine is adapted to well-drained, coarsely textured, 
neutral to acidic soils. Iron chlorosis and disease problems 
often result from plantings on poorly drained; higher pH 
soils. Reports from Minnesota, New York and parts of 
New England indicate that many lupine production 
problems are due to planting on soils too wet or too high 
in pH. An area of adaptation in central Mj.nnesota on the 
more acidic, betterdrained soils has been identified, as . . . . 

have other localized areas in the state. Many alkaline soils 
with high clay content are considered inappropriate for 
lupine production. 

Planting Date, Row Spacing, Rate, Seeding Depth: 
Results from trials at Staples, Minnesota (Figure 1) 

show that planting in early- to mid-April results in maxi
mum grain yields. Large yield reductions from plantings 
after May 1 have been reported at several locations. The 
primary requirement is to plant early enough to complete 
flowering before the excessive heat of early summer. 
Planting too early can sometimes result in vernalization, 
which causes a determinant growth habit, reduced plant 
growth, and lower yield. Since the importance of this 
process is poorly understood, it is recommended that 
growers plant in mid-April in most of Minnesota. 

Figure 1.· 
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Yield increases between 37-110% have been achieved 
in Minnesota by narrowing row spacing from 30" to 6". 
Lupine planted in narrow rows has also been reported to. 
mature earlier. But since lupine can be susceptible to 
weed infestations, some, growers.may neeq to use. row - -
spacings of 18"-22", to:allow-for cultivation. 

Seeding rates of 6 plan~/ft2{255;000 seeds/A or 170 . 

lbs/A) for narrow rows and 70-80 lbs/A in wider (30") 
rows are recommended to maximize yield and compete 
effectively with weeds. Slightly J:rlgher yields or improved 
plant population result from higher seeding rates;·but high 
seed costs encourage lower seeding rates. WhiJe lupine 
has very large seed so planting equipment must handle the 
seed without damaging it. 

Soil Fertility: 
Soil fertility recommendations for lupine have not 

been fully developed, but the requirements are probably 
similar to field bean or soybean. No yield differences 
were observed due to application of P, K, S or micronutri
ents to lupine in two years of study at Staples, Minnesota. 

lnnoculation: 
Yield increases of nearly 60% have occurred in Min

nesota due to innoculation of the seed with the specific 
nitrogen fixing bacteria for lupine (Rhizobium lupini) on 
fields notpreviously planted with lupine. Since innocu
lant is inexpensive, lupine seed should be treated to insure 
good N availability. Lupine is relatively efficient in fixing 
nitrogen from the atmosphere, but the crop response to 
fertilizer N has not been determined. 

Rotations: 
The lupine crop, like other grain legumes, increases 

the nitrate-N content in the soil the following year, when 
compared to fallow or non-legume crops. However, in 
Minnesota this occurred in only one of four locations. 
Current evidence suggests that under most soil conditions, 
lupine harvested for grain does not leave significant 
amounts of Nin the soil for the following crop. These 
results are similar to those obtained from field bean and 
soybean studies. A "rotation effect" of increased cereal 
yields after grain legumes (co~pared with cereal-cereal 
rotations) can still occur due to other factors; Wheat 
yields following lupine were greater in two of four Minne
sota locations. 

Weed Control: 
Lupine is a poor competitor with weeds, and is slow 

to develop a full canopy. For this reason .effective weed 
control is essential for success with ~s crop. Poor lupine 
perfo!fllance in Minnesota has of'.ten been as·sociated with 
poor weed control. Dual and Prowl have been approved 
for use on lupine in 1988, and other compounds are being 
evaluated. The use of other non.:.Jabeled chemicals is a 
violation of federal law. In narrow rows, herbicides are_ 
essential, but there is still a risk of reduced yield diie to 
weeds. Late germinating broadleaf weeds can compete 
with lupine after successful early control. Rotary hoes and 2 .. 



coil spring or spike-tooth harrows can also be used to 
remove early emerging weeds. If weeds have been a 
problem in a field, wider rows should be used to allow for 
cultivation during the growing season. 

Insects and Diseases: 
Com seed maggot has been reported to reduce lupine 

stands by more than 50% in New York state, but the im
portance of this insect in Minnesota is not known. This 
problem could be aggravated by high organic matter and 
fresh manure application, which attract adult insects. 
Chemical seed treatments deter some maggots. Potato leaf 
hopper and tarnished plant bug (Lygus bug) have been 
observed in lupine fields in Minnesota, but yield impacts 
of these pests are not known. 

Lupine disease organisms. are present in most Minne
sota fields. All varieties currently grown are susceptible to 
root rots caused by Rhizoctonia and Fusarium fungi. 
These diseases are credited with reductions in yield 
throughout the region, especially on heavier, poorly 
drained soils. Phytophthora and Pythium have been a 
problem under certain conditions. Ascochyta and Botrytis 
stem canker have also been reported. The only protection 
against these diseases is resistant varieties. Unfortunately, 
genetic resistance is not yet available so avoid sites with 
excessive soil moisture and higher pH. 

Harvesting: 
Lupine planted in April generally will be ready for 

harvest during August in southern Minnesota and Septem
ber in northern Minnesota. Lupine is resistant to lodging 
and shattering under most conditions and when there is 
ample distance between the soil surface and the lowest 
pod. Moisture content of the seed at harvest should be 15-
18% to reduce damage. Under certain environmental 
conditions, a large percentage of the plants in a field can 
remain vegetative late in the season. Such fields should be 
winrowed and dried prior to combining. Seed should be 
air-dried for storage. 

Feeding Value: 
Sweet whiteJupine is high in protein (32-38%), low in 

oil (10%), and does not contain trypsin inhibitors. The 
seed can be fed directly without heat treatment and has 
been successfully fed to turkeys, calves, lambs, swine and 
lactating dairy cattle. Protein quality is somewhat inferior 
to soybean. Methionine is the limiting amino acid and 
may be required in rations for poultry and swine. 

Dairy: In Minnesota trials,-a complete replacement of 
soybean meal with lupine meal for dairy cows resulted~ a 
reduce<i feed intake and a slight reduction in milk produ~-
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tion. The current recommendation is that lupine can 
replace up to 65% of the soybean meal (10% of the total 
mix) in a diet. Calves fed ground lupine as the only 
protein source in starter diets showed no decrease in 
production compared to a soybean meal diet 

Lambs: Lambs fed whole lupine seed grew at the same 
rate as lambs consuming soybean meal at the same level of 
protein, indicating that lupine can replace up to 100% of 
the soybean meal in lamb diets. 

Swine: Lupine can replace up to 20% of the total diet in 
swine weighing more than 120 lbs with no decrease in 
production. Pigs are quite sensitive to alkaloids and 
palatability can be a problem when alkaloid levels exceed 
0.04% of diet dry matter (most sweet lupines are less than 
0.03%). Diets should be supplemented with methionine. 
Better feeding has resulted from using the yellow and blue 
lupine species. 

Poultry: Turkey rations containing up to 20% (dry basis) 
lupine in the diet have not decreased production compared 
with soybean meal diets. Larger quantities result in 
reduced feed intake and gain, probably because of fiber 
content. Methionine should be added as a supplement 

When animals graze lupine stubble, a disease called 
lupinosis can develop. It is caused by a mycotoxin. 
Symptoms are loss of appetite and jaundice. This is 
usually not a problem. 

Marketing: 
As we have said previously, lupine can be directly fed 

to poultry and livestock on fann. But the United States has 
a developing specialty human food market (lupine flour, 
lupine pasta, and hulls for dietary fiber). Australia exports 
substantial quantities of lupine for the European livestock 
feed market, and a Minnesota company has started to 
explore this market. Toe first export shipment of U.S. 
grown lupine (primarily from Minnesota and Wisconsin) 
to the Netherlands occurred in Fall, 1987. 

Because of this diversity of use, lupine demand is un
predictable. This is the case with most minor crops. The 
price of lupine has been detennined by the price of soy
bean meal or whole soybean. For example, one company 
sets the price of lupine equal to soybean or at 80% of the 
current soybean meal price. . 

The ability of a farmer to make a new crop enterprise 
work depends on both market and biological risk factors. 
For lupine, the production risk'at this time seems to be 
more important than the market risk, since the market is 



relatively diverse. No grower should consider producing 
lupine as a cash crop until markets are fully investigated. 

The cost of chemical weed control for lupine is about 
the same or slightly less than soybean (from $8-22/A). 
However, cultivation can eliminate this cost for lupine. 
Seed cost for lupine currently-is $36-40/A compared to 
$8-12 for soybean, so the total costs of production are 
slightly higher for lupine. Seed costs could be reduced if 
seed for the succeeding year is saved from the current 
production; 

Table 2. Estimated production cash costs* for soybean 
and lupine (Central Minnesota). 

-*These costs do not include the "fixed" costs of production (land, 
machinery, taxes, etc.) 

Calculated break-even yield for these cash expenses 
is given in Table 3, using a $5 market price for soybean 
and lupine. The actual price of lupine has been about 80-
90% that of soybean. The percentage of experiment 
station trial yields which have exceeded this amount is 
also shown. These data demonstrate the risk of lupine · 
compared to soybean. It is important to remember that 
some of these locations (Table 1) were not appropriate for· 
lupines, and that the probability for success with lupine 
will be increased by planting in specific areas of adapta
tion. 

Table 3. Break-even yield level for cash expenses and 
percentage of Minnesota Experiment Station yield 
trials which have exceeded this amount. 

1Cash expenses only, does not include overhead costs. Price used 
was $5/bu for both soybean and lupine. 
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