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Pulse crops belong to the legume family and 
are grown for theil' gry, edible seed. The seed 
can be consumed in whole or ground form without 
commercial processing. Pulse crops grown in 
Minnesota include fieldbean, fieldpea, lupine, 
adzuki, fababean, lentil, vetch, and soybean. 
Soybean, however, is used primarily as an indus
trial crop from which oil and protein concen
trate are obtained. Only certain varieties of 
lupine and vetch may be safely used for food or 
feed without processing because of toxic consti
tuents. 

Except for fieldbean and soybean; pulse crops 
are little grown in Minnesota because the profit 
margin (yield times market price minus produc~ 
tion cost) is less than that of common grain and 
oilseed crops. Consequently, pulse crops are 
usually grown for specialty markets such as 
birdfeed, natural food, or expor:tl. Nonetheless, 
pulse crops can be basic commodities for human 
food and livestock feed. The seeds contain more 
protein than needed for human nutrition in con
trast to grain crops rlhich lack sufficient pro~ 
tein. 1 pulses in the human diet or 
livestoc!{ ration supplement the lo~J percentage 
of protein in foods made from grain crops. 

Two gradual developments may make pulse crops 
more economically attractive. First, the need 
and price for vegetable protein concentrates 
like soybean meal is increasin~ Formerly an 
inexpensive byproduct of the oilseed industry, 
protein concentrate is now a high-priced, major 
cash expense for Minnesota livestock farmers. 
At certain price levels for protein concen
trates, some farmers may potentially increase 
profit in livestock by substituting homegrown 
pulse crops for some of the purchased commercial 
concentrate. The French government's recent 
interest in buying lupine seed grown in Minne
sota is an attempt to reduce European livestock 
farmers' dependence on expensive soybean meal. 
Second, prices of nitrogen (N) fertilizer and 
cash grain crops from World War II until 1974 
were in a balance that encouraged maximum use of 
commercial N fertilizer. The high price and 
scarcity of N fertilizer in 1974 alerted the 

American public to the dependence of cheap N on 
cheap energy. Pulse crops other than fieldbean 
do not usually require N fertilizer for maximum 
yield. 

The objective of the crop sequence research 
reported here was to compare pulse and nonlegume 
crops in their effects on yields of rye and 
wheat the follo;.ling year. 

DETAILS OF RESEARCH PROCEDURES 

Two-year crop sequences of pulse crops fol
lowed by winter rye and spring wheat were com
pared at Crookston, Grand Rapids, Elk River, and 
Rosemount. Nonlegume crops for comp~rison were 
Lodi oat at Crookston and Grand Rapids and Tower 
oilseed rape at Elk River and Rosemount" The 
residual effects of the pulse and nonlegume 
crops on following crops were observed in Rymin 
rye planted in September after pulse crop har
vest and in Era wheat planted the following 
April. 

Seeds of the pulse crops '"ere inoculated at 
planting time with commercial rhizobial inocu
lant. The same inoculant strain was used for 
fieldpea and lentil, but other strains were used 
for fababean, lupine, fieldbean, and soybean. 

Century fieldpea, horsebean subspecies of 
fababean, Gela white lupine, and Tekoa lentil 
were planted Hay 16, 1975 at Crookston; April, 
1975 at Grand Rapids; April 15, 1974 at Elk 
River; and April 20, 1974 and May 5, 1975 at 
Rosemount. Norman soybean and Seafarer field
bean were planted May 16, 1975 at Crookston and 
May, 1975 at Grand Rapids. Clay soybean was 
planted May 7, 1974 at Elk River and May 6, 1974 
and May 12, 1975 at Rosemount. Seafarer and UI-
114 fieldbeans were planted May 20, 1974 and May 
19, 1975 at Rosemount. Two black (tillage) 
fallow treatments were included at Elk River and 
Rosemount. 

All crops were planted in rows 6 inches a
part, except that fieldbean and soybean at 
Crookston and Grand Rapids were in rows 30 inches 
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Figure 1. The stover (stalks, leaves, and seed
less pods) is chopped and spread evenly over the 
plots which produced it. 

apart. Plots were kept nearly weedfree by 
handweeding and herbicide treatments of triflur
alin on rape and pulse crops and MCPA on oat. 
Plots at Crookston and Grand Rapids were 12 to 
18 feet wide by 40 feet long, and seed was 
harvested by combining. Crop residues from each 
plot were spread uniformly over that plot and 
incorporated by moldboard plowing. Plots at Elk 
River and Rosemount were 5 x 6 feet surrounded 
by Camelina sativa plants to provide uniform 
competition for each plot. Plants were cut near 
soil level and threshed. The straw was chopped 
in a hammer mill and spread evenly over each 
plot (Figure 1). Crop residues were incor
porated to a depth of 5 inches by rototilling. 

Rymin rye was planted September 15, 1975 at 
Crookston; September 10, 1975 at Grand Rapids; 
September 18, 1974 at Elk River; and September 
17, 1974 and September 15, 1975 at Rosemount. 
Era wheat was planted April 9, 1976 at Crook
ston; April 29, 1976 at Grand Rapids; April 25, 
1975 at Elk River; and April 5, 1975 and April 
12, 1976 at Rosemount. 

Split-plot designs replicated three times 
were used at Crookston and Grand Rapids. Half 
of each replicate was fertilized with 200 pounds 
/acre of ammonium nitrate fertilizer at the time 
of planting wheat. Randomized block designs 
replicated four times were used at Elk River and 
Rosemount. One of the two fallow treatments was 
fertilized with 200 pounds/acre of ammonium 
nitrate at the time of planting wheat. 

Soil types were Wheatville loam at Crookston, 
Cowhorn very fine sand at Grand Rapids, Hubbard 
loamy coarse sand at Elk River, and Waukegan 
silt loam at Rosemount. Soil test levels of P 
and K were medium or high at all locations. 
Soil samples of the upper 24 inches (15 inches 
at Elk River) were taken from the wheat plots 
just before planting wheat and were analyzed for 
ni tr.ate-N by the University of Minnesota Soil 
Testing Laboratory. Nitrogen concentrations in 
the harvested straw and seed were determined by 
the Kjeldahl method. A nitrogen-to-protein 
conversion factor of 6.25 was used to calculate 
protein percentage. 

"LSD" figures given in the tables are statis
tical measures of variability and are based 
on odds of 19 to 1 that data differing by the 
amount of the LSD were truly different. The two 
trials at Rosemount are reported as averages 
because rye data were not obtained in one trial 
and the wheat data were similar both years. 

PULSE CROP RESIDUAL EFFECT ON SOIL NITRATE-N 

Soil nitrate-N levels in the spring following 
pulse crops were significantly greater than 
those following oat at Crookston (Table 1). At 

Table 1. Nitrate-N soil tests in April at four locations following pulse crops, oat, rape, or 
fallow the preceding year 

Preceding crop 

Lupine 
Fababean 
Fieldpea 
Lentil 
Fieldbean 
Soybean 
Oat 
Oilseed rape 
Fallow 

Crookston 

106 
79 

104 
153 
100 
86 
54 

LSD 5% 22* 
*F significant at 5% level. 

Nitrate-N soil test 
Grand Rapids Elk River 

(pounds/acre) 
60 18 
65 18 
78 18 
50 18 
92 18 
78 17 
56 

16 

7 

2 

Rosemount 

87 
69 
96 
90 
55 
55 

39 
48 
51 

Average 

68 
58 
74 
78 
66 
59 

15 



the other three locations, soils were usually 
higher in nitrate-N after pulse crops than after 
oat or oilseed rape but differences were not as 
consistent as those at Crookston. The low ni
trate-N levels at Elk River show the poor N 
retaining capability of this sandy soil. 

Greater nitrate-N content of soil should 
result in higher yields of nonlegume crops pro
vided that N is a yield-limiting factor. Higher 
nitrate-N soil tests result in lower N fertili
zer recommendations and reduced fertilizer 
costs. Using the Crookston data, for example, 
60 pounds N/acre is recommended for a yield of 
45 bushels of wheat following oat whereas only 
10 pounds is recommended where soil tests exceed 
100 pounds N/acre. Consequently, the 50 pounds 
/acre saving of N fertilizer for wheat after 
lupine, fieldpea, lentil, or fieldbean should be 
credited to the pulse crops and amounts to 
$16.25/acre at 1984 prices of ammonium nitrate 
application. 

Black (tillage) fallow releases N from soil 
organic matter and increases soil nitrate-N in 
low rainfall areas, but in moist areas, leaching 
and/or denitrification may result in no change 
or lower nitrate-N the following year as occurred 
at Rosemount (Table 1). 

PULSE CROP RESIDUAL EFFECT ON SMALL GRAIN YIELDS 

Yields of winter rye and spring wheat were 
much greater after pulse crops than after oat or 
rape in most comparisons (Table 2). The result
ing economic gain should be credited to the 
preceding pulse crop. At Crookston, for example, 
the average yield increase of rye and wheat 
following pulse crops instead of oat was 16 
bushels of rye and 21 bushels of wheat. This 
amounts to gains of $40/acre for rye and 
$73.50/acre for wheat at cash prices of 
$2.50/bushel and $3.50/bushel, respectively. 

Generally, winter rye should benefit more 
than spring wheat from preceding pulse crops 
because the established growth of rye in May can 
use more of the N released from decaying pulse 
residues than can seedling wheat. However, at 
Crookston, where N release from the fine tex
tured soil is slow, wheat benefited more than 
rye from the preceding pulse crops. Nitrogen 
fertilizer did not increase yields of rye or 
wheat at Grand Rapids and Rosemount, so the 
higher yields following pulse crops can be at
tributed to factors other than N. Nitrogen 
fertilizer after fallow at Rosemount increased 
lodging and reduced yields of rye. The rapid 
dissipation of N from the sandy soil at Elk 
River is evidenced by the lack of yield increase 

Table 2. Effect of preceding crop on grain yields of winter rye and spring wheat at four locations 

Preceding crop Crookston 

Lupine 37 
Fababean 36 
Fieldpea 41 
Lentil 41 
Fieldbean, navy 39 
Fieldbean, pinto 
Soybean 33 
Oat 22 
Oilseed rape 
Fallow 
Fallow + N 
fertilizer 

LSD 5% 3** 

Lupine 39 
Fababean 43 
Fieldpea 43 
Lentil 45 
Fieldbean, navy 44 
Fieldbean, pinto 
Soybean 45 
Oat 22 
Oilseed rape 
Fallow 
Fallow + N 

fertilizer 
LSD 5% 3** 

* and ** F significant at 5 and 1% 

Grain yield 
Grand Rapids Elk River 

Rye, bushels/acre 
91 21 
86 24 
85 28 
78 25 
92 19 

27 
98 20 
78 

16 
18 

17* 5** 
Wheat, bushels/acre 

37 10 
41 9 
46 10 
32 8 
55 8 

13 
51 9 
39 

10 
5 

19 

16* 4** 

levels, respectively. 

3 

Rosemount 

68 
74 
72 
78 
55 
54 
41 

47 
73 
49 

14* 

45 
42 
43 
41 
43 
46 
48 

38 
45 
39 

9** 

Average 

54 
55 
57 
56 
51 

48 

6 

33 
34 
36 
32 
38 

38 

5 



for wheat compared with the significant increases 
in rye following pulse crops instead of rape. 

On the average, a preceding crop of soybean 
gave the least benefit to rye, probably because 
residues of soybean decomposed later than those 
of the earlier-harvested pulses. Similar rea
soning accounts for the lower benefits to wheat 
from a preceding lentil crop; fine-stemmed len
til residues decomposed rapidly and were dissi
pated by the time residue effects were of most 
benefit to wheat. Yields of wheat and rye were 
significantly higher after UI-114 pinto than 
after Seafarer navy bean at Elk River because of 
the great difference in amount of residue be
tween long-vined pinto (2,082 pounds dry sto
ver/acre) and short navy (699 pounds dry sto
ver/acre) bean. The deficiency of N at Becker 
is shown by the 14 bushel increase for fallow + 
N over fallow. 

Straw yields of rye and wheat were obtained 
at Elk River and Rosemount. Except for soybean, 
preceding crops of pulses increased rye straw 
yields over those following rape (Table 3). 
Previous crop had little effect on wheat straw 
yield except for the large increase for N + 
fallow at Elk River. Rye straw yields following 
pulse crops averaged nearly 0.5 ton/acre more 
after pulses than after oilseed rape. This 
amounts to a gain of $40.00/acre (minus baling 
and hauling costs for 0.5 ton) at a rye straw 
price of $80.00/ton. 

Although straw yields were not taken at 
Crookston and Grand Rapids, average increases of 
17% in rye height and 30% in wheat height at 
Crookston and 9% in wheat height at Grand Rapids 
indicate a large increase in straw yields after 
pulse crops. 

Neither wheat nor rye responded significantly 
to 66 pounds/acre of N nor to the interaction of 
N x preceding crop at Grand Rapids. Both crops 
responded significantly at Crookston to N and to 
the interaction of N x preceding crop (Table 4). 
Even without fertilizer, rye or wheat following 

Table 4. Effect of preceding crop on grain 
yields of winter rye and spring wheat with and 
without 66 pounds/acre of N fertilizer at Crook
ston 

Rye grain Wheat grain 
Preceding crop N No N N No N 

(bushels/acre) 
Lupine 39 35 41 37 
Fababean 36 36 46 40 
Fieldpea 44 38 46 41 
Lentil 42 40 48 43 
Fieldbean 41 36 45 43 
Soybean 36 29 48 42 
Oat 26 18 28 16 

LSD 5% 5** 5** 4** 4** 

**F significant at 1% level. LSD 5% for com
paring N and No N within each preceding crop is 
6 for rye and 5 for wheat. 

any pulse crop yielded significantly more than 
fertilized rye or wheat following oat. 

PULSE CROP RESIDUAL EFFECT ON CROP QUALITY 

Grain quality in wheat and rye is often indi
cated by test weight/ bushel and protein per
centage. Nitrogen fertilizer significantly re
duced average test weight of rye by 1 pound/ 
bushel and of wheat by 0.6 pound/bushel at Grand 
Rapids but did not affect test weights of either 
crop at Crookston. Nitrogen fertilizer signifi
cantly increased average protein percentage of 
rye by 1.1% and of wheat by 0.6% at Crookston 
but had no effect on protein percentage in 
either crop at Grand Rapids. These differences 
result from less need for N fertilizer at Grand 
Rapids; consequently, greater lodging from N 
caused lower test weights and no increase in 
yields. At Crookston, N fertilizer was needed 
and resulted in higher yields and protein per
centages. 

The interactions of preceding crop x N fer
tilizer were nonsignificant for test weights and 
protein percentages of rye and wheat at Crookston 

Table 3. Effect of preceding crop on straw yields ·of winter rye and spring wheat at two locations 

Rye straw yield Wheat straw yield 
Preceding crop Elk River Rosemount Average Elk River Rosemount Average 

(pounds/acre) 
Lupine 1939 6119 4029 1083 3796 2440 
Fababean 2270 6568 4419 963 3505 2234 
Fieldpea 2617 6317 4467 1057 3599 2328 
Lentil 2529 6626 4578 870 3743 2307 
Fieldbean, navy 1934 5714 3824 814 3537 2176 
Fieldbean, pinto 2612 5138 3875 1224 3742 2483 
Soybean 1876 3857 2867 878 3916 2397 
Oilseed rape 1545 4567 3056 974 3492 2233 
Fallow 1771 722 3412 2067 
Fallow + N 6936 3084 3407 3246 

fertilizer 
LSD 5% 388** 1249* 654 388** 720 409 

* and ** F significant at 5 and 1% levels, respectively. 

4 



and Grand Rapids. Consequently, the averages 
of N and no N treatment can be used to compare 
effects of preceding crops. Preceding crops had 
no effect on test weight of rye and wheat at 
either location or on protein percentages of 
either crop at Crookston. But at Grand Rapids, 
protein percentages of rye and wheat were high
est following soybean and fieldbean and lowest 
following fababean and fieldpea (Table 5). 

Table 5. Effect of preceding crop on protein 
concentrations in winter rye and spring wheat 
grain at Grand Rapids 

Preceding Rye Wheat Average 
crop protein protein 

(Eercent) 
Lupine 13. 1 16.2 14.6 
Fababean 11.5 15.2 13.3 
Fieldpea 12.7 15.0 13.8 
Lentil 12.9 16.3 14.6 
Fieldbean 13. 1 16.6 14.8 
Soybean 13.5 17.0 15.2 
Oat 12.8 15.9 14.3 

LSD 5% 1. , .. 1.1** o.8** 

**F significant at 1% level. 

PULSE CROP RESIDUAL EFFECT AND ALLELOPATHY 

Allelopathy is the release of chemicals from 
crop residues (or living plants) that have in
hibitory effects on the following crop. Chopping 
of the previous crop residues in a hammer mill 
and incorporating them with a rototiller im
mediately prior to planting rye may under cer
tain conditions create an ideal environment for 
allelopathy. Such conditions may have occurred 
in the fall, 1975 rye planting at Rosemount, 
which was abandoned because of uneven stands 
(Table 6). Good stands developed in the fall 
following fallow, lupine, fababean, and oilseed 
rape, but by spring, stands were adequate only 
on the plots previously in lupine, fallow, or 
fababean. 

The allelopathic effect did not persist over 
winter; Era wheat developed perfect stands after 

Table 6. Effect of chopped and rototill
incorporated crop residues on stands of rye 
Elanted the day of incorporation at Rosemount 

Preceding 
crop 

Lupine 
Fababean 
Fieldpea 
Lentil 
Fieldbean, navy 
Fieldbean, pinto 
Soybean 
Oilseed rape 
Fallow 

Rye stand 
October 4, 1975 April 12, 1976 

(percent of full 
97 
90 
20 
15 
82 
22 
17 
90 

100 

stand) 
87 
72 
13 
16 
60 
30 
12 
35 
80 

5 

all preceding crops. The rye areas were rototilled 
in the spring and annual canarygrass was planted; 
canarygrass stands were uniform across all pre
vious crop plots. 

The experimental procedures that may have 
caused the allelopathy are not used in normal 
field crop production but are sometimes used in 
gardens. 

THE LUPINE CROP 

Lupine cultivation as a pulse crop began over 
2,000 years ago in countries around the Mediter
ranean Sea. Many species and varieties exist, 
but most are bitter and contain enough alkaloid 
(1%-2%) to render the seed unpalatable and often 
toxic. The alkaloids are removed by soaking the 
seed and discarding the steeping or cooking 
water. Another inherent problem is dehiscence 
(shattering) of the seed from the drying pods, 
which increases losses when harvesting. Both of 
these problems have been solved with the recent 
availability of low alkaloid and nonshattering 
varieties. Breeding in the last 50 years has 
resulted in varieties of about .03% alkaloid 
which are palatable and safe without any treat
ment for alkaloid removal. 

Lupine has been grown for over 40 years in 
southeastern United States as a fall-sown winter 
cover crop that is plowed under for green manure 
in the spring. Sweet (low alkaloid) varieties 
provide winter grazing for southern livestock. 
Ornamental lupines, often perennials like Rus
sell lupine, are also grown in the United 
States. White (Ultra variety) lupine seed pro
duction began about 1980 in the Staples-Perham 
area of central Minnesota. 

LUPINE VARIETIES 

Research plantings of lupine in 1954-55 at 
Rosemount, Redwood Falls, Slayton, Anoka, and 
Crookston yielded from 0 to 300 pounds/acre. 
Trials in 1956-57 at Grand Rapids and Duluth 
showed that lupine had potential at Duluth. 
Yields of the best variety at Duluth yielded 
300, 2700, 1500, 175, and 1000 pounds/acre, 
respectively, in 1956, 1957, 1959, 1960, and 
1961. 1 Rhizoctonia solani root rot was a major 
problem in all of the trials, except in the 
years of high yield at Duluth. Since then, new 
varieties have been evaluated at Rosemount, Elk 
River, or Becker. Species and varieties tested 
follow: 

White (Lupinus albus L.)--Chilton, Saatgut, Tif
whi te-78 sweet, Gela sweet, and Ultra sweet. 

1Field work at Duluth was supervised by agrono
mist W.W. Nelson. 



Blue (Lupinus angustifolius L.)~-Bi tterr blue, 
Bon·e sweet, Blanco Sl<Jee 1G• Frost sweet 9 Tifblue~ 
78 sweet, Ritchey bitter, Rancher sweet, Uniwhite 
sweet, Uniharvest sweet, Unicrop sweet. 

Yello\.J (Lupinus luteus L.)--Sweet yellow 1rleiko 
II sweet~ III sweet, Neven, Martini, Palvo 
sweet, Jorlupine. 

All of these varieties have been susceptible 
to root rots CcJU:'H!d by Rhizoct~onia or Fusarium 

However, the best white varieties (Gela, 
Ultra) were much less susceptible than varieties 
of the blue o¥" yello1r1 spe.:;:i.es. Bitter blue 
varieties tended to yield more than sweet blue 
varieties. 

Insects such as leafhoppers, scarab beetles, 
and thistle caterpillars were more numerous on 
the sweet varieties. Ultra, tested only in 
1 better than Gela wil1ch vias the 
best variety in our trials since 1970 (Table 7). 

LUPINE ADAPTATION 

Some experiment station trials have been on 
soils and in areas of Minnesota where the crop 
is not adapted. Lupine has not produced sa'cis
factory seed yields at Crookston, Morris, or in 
southwes'cern I'Ui1neso'ca" It has poorly 
at Grand and has been poor to good in 
performance at Rosemount, Elk River, Becker, and 
Dulutho Seed increase fields ln the Perham area 
appeared excellent, indicating that white lupine 
is adapted there. Lupine performs best in areas 
with soils of pH 6.5 or less and relatively cool 
summ<~rs. 

The crop should be in April if pos~ 
sible (Table 8). It will generally be ready for 
combine harvest in August in southern l"linnesota 
and in early September in northern Minnesota. 
Combtning of t.he nonshattering va!"ieties can be 
delayed until their pods and seed are dry. 
There is ample clearance bet.;,;een the soil and 
lowest pod, and the seed resists splitting. 
Consequently, is the best of the pulse 
crops for harvesting efficiency. 

Table 8. Planting dates and lupine yields at 
three locations 

Planting Bec!<er Rosemount Duluth 
date Irrigated Dry land Dry land Dry land 

(pounds/acre) 
April 12 1254 
April 29 1906 
April 30 18L!8 
May 3 994 
May 17 681 612 
Hay 23 82 
June 5 1053 
June 9 1il6 
June 10 0 

LUPINE PLANTING RATE AND ROi1l SPACING 

A planting rate of 300,000 seeds/acre in rows 
6 inches apart was recommended for lupine.2 
Th:l.s gave the highest yields with the Ultra 
white variety in 1983 (Table 9). However, white 
varieties are larger-seeded than blue or yellow 
varieties; consequently, planting rates should 
vary with varieties and seed prices to permit 
profitable production" These data indicate that 
planting rates 200,000 seeds/ acre or even 
less could be satisfactory if weeds are controlled, 
These trials were weedfree; thick stands provide 
more competition for ~•eeds than thin stands. 

lupine can be grovm :l.n cultivated 
rows 30 inches apart, the crop matured earlier 
and yielded more in noncultivated rows 6 inches 
apart (Table 9). If cultivation is needed for 
weed control, rows 18 t.o 22 inches apart should 
be satisfactory. 

.A greate1 proportion of seeds planted estab~ 
lished plants on silt loam than on sandy sail 
(Table 9, columns 2 and 4)" A much higher per~ 
centage establishment can be expected on irri
gated sandy soil. The dat.a in Table 9 should be 
interpreted en a basis of 90% germination which 
is typical of lupine seed, Planting rates should 

Agricultural Experiment Station Bul
letin 513" Pulse or grain legume m·ops fm" 
Minnesota. 01975. 

Table "(. Seed yield and PI"Otein p~rcentage of lupine varieties in 1983 at four locations~l~----~oo _ 

fJlt.r· s ( 11Jhi te) 
Gela (white) 

LSD 5% 

Ult,ra 
Gel a 

1rrigated Drylat~~~-

254 766 
1015 682 

2ll7 
168 134 

.!losemormt 
lLli"yla11d 

Yield, pounds/acre 
101!6 
852 
207 
276 

Protein, % 

1All varieties were destroyed by root rot at Crookston and Lamberton. 
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Mon"ls 
Drylamd 

307 
154 

0 
214 

Gr·and Rapi dls 
Dllyland 

670 
529 



Table 9. Effect of row spacing and planting rate on lupine performance on nonirrigated sandy and silt 
loam soils in 1983 

Row Rate Seeds/foot Plants/acre Planting to Yield/ 
spacing seeds/acre of rovl after emergence maturity acre 
(inches) (thousands) (number) (thousands) (days) (pounds) 

Sandy soil at Becker 
6 157 1. 8 105 104 994 
6 218 2.5 153 '101 1038 
6 300 3.4 201 99 1055 

30 52 3.0 33 109 667 
30 105 6.0 75 109 766 
30 157 

LSD 5% 
9.0 107 106 821 

"136** 
Silt loam soil at Rosemount 

6 157 1. 8 
6 218 2.5 
6 300 3.4 

30 52 3.0 
30 105 6.0 
30 157 9.0 

LSD 5% 
**F . . ~· ' s1gnu 1can c at 1% level. 

be adjusted for seed of significantly different 
germination. 

WEED CONTROL IN LUPINE 

Early planting on a freshly prepared seedbed 
is suggested. Mechanical methods of weed con
trol are preemergence and/or postemergence har
rowing and cultivation. If crop emergence is 
slow, emerging weeds are killed by preemergence 
spiketooth or coil spring harrowing. After lu
pine emergence, the coil spring harrow, spike
tooth harrow, rotary hoe, or weeder is used to 
kill weeds selectively. The basis of selectiv
ity is differential size; if lupine is firmly 
rooted, small emerging weeds in the white stage 
can be destroyed without injury to the crop. The 
best weed kill, least crop damage, and least 
spread of disease organisms occur on a clear day 
when foliage and soil surface are dry. Tractor 
speed, harrow setting, and rotary hoe weighting 
can be varied to !dll the most weeds with the 
least injury to lupine. 

Effective herbicides are available for con
trolling weeds in lupine, but usage is illegal 
unless clearance for lupine is stated on the 
herbicide label. Some general terms such as pod 
crops may or may not include lupine, and the 
Minnesota Department of Agriculture may issue 
emergency or local use permits in some situa
tions. 

White lupine on silt loam soil at Rosemount 
in 1975 gave the following responses to herbi
cides: Preplant incorporated herbicides and 
rates/acre that did not injure lupine were tri
fluralin (Treflan), 1 pound; dinitramine (Go
bex), 0.5-1.0 pound; profluralin (Tolban), 1-2 
pounds; and chlorpropham (CIPC, Furloe Chloro 
IPC), 4 pounds. Lupine showed medium injury 

7 

125 105 1906 
169 104 2007 
241 105 2176 

42 108 812 
87 107 1046 

126 105 1037 
162** 

from EPTC (Eptam), 3 pounds, and from diallate 
(Avadex), 1.5 pounds, and slight injury from 
triallate (Far-go, Avadex BW), 1.5 pounds. 
Preemergence herbicides and rates/acre that did 
not injure lupine were chloramben (Amiben), 3 
pounds; alachlor (Lasso), 2.5 pounds; chlor
propham (CIPC, Furloe Chloro IPC), 3 pounds; and 
triallate (Far-go, Avadex Bill) (harrowed), 1.5 
pounds. Lupine showed medium injury from dino
seb (DNBP) 9 pounds; diallate (Avadex) (har
rowed), 1.5 pounds; and metribuzin (Sencor, 
Lexone), 0.5 pound. Postemergence herbicide at 
cotyledon to two trifoliolate leaf stages (1 to 
4 inches) and rate/acre that did not injure 
lupine was dalapon (Basfapon, Dalapon 85, Dowpon 
M), 0.75 pound. Lupine showed medium injury 
from barban (Carbyne), 0.4 pound, and was killed 
by dinoseb (DNBP), 2.25 pounds; bentazon (Basa
gran), 1 pound; MCPA. 0,4 pound; and MCPB, 1 
pound. 

Since 1975, trifluralin (Treflan) and chlor
amben (Amiben) at recommended rates for the soil 
types have been used to control weeds in lupine 
trials at several locations in Minnesota, Good 
Earth Agra Products, Inc. at Perham reported 
excellent weed control with mixtures of alachlor 
(Lasso) at 1 to 3 pounds/acre and linuron (Lor~ 
ox) at 1 to 2 pounds/acre. 

CROP COMPARISON 

Lupine, fababean, and fieldpea are early
planted, grain drill-sown pulse crops that can 
be used as protein concentrates in livestock ra
tions. Lupine and fababean are upright plants 
while fieldpea is usually a prostrate vine at 
maturity. Lupine is excellent for direct com
bining from the standing crop; fababean must 
usually be cut in the early black pod stage and 
dried in the windrow before combining to minimize 



Table 10. Comparison of white lupine, fababean, and fieldpea pulse crops at five locations 

Elk River Becker 

Crop 
Rosemount 
1972-75,83 

Irrigated Dryland 
1972-74 1972-74 

Irrigated Dryland 
1981-83 1983 

Lupine 
Fababean 
Fieldpea 
Fieldpea 

LSD 5% 

Lupine 
Fababean 
Fieldpea 
Fieldpea 

normal 
dwarf 

normal 
dwarf 

1910 
1519 
1903 

104 

36.7 
29.4 
26.6 

1781 
1505 
2405 

157 

34.9 
26.9 
25.4 

Yield, 
1132 
616 

1502 

118 

pounds/acre 
1400 
3017 
1504 
3536 

163 
Protein,percent 

35.2 24.62 
27.8 27.52 
24.5 26.02 

23.42 

1055 

1648 
136 

11975,81 adjusted to be comparable with 3-year data, 22-year data, 31-year data. 

loss from seed shattering. Fieldpea must be 
direct-combined with a raking pickup attachment 
or windrowed with pea guards on the cutterbar. 
Long-vined varieties of fieldpea often require a 
cutting disk or circular saw attachment on the 
harvester to separate swaths. Fababean seed is 
the least and fieldpea the most likely to split 
in threshing. 

Fieldpea produced satisfactory yields more 
consistently than the other two pulses (Table 
10). Varieties used in these trials were Gela 
or Ultra white lupine, Minnesota horsebean or 
Outlook horsebean varieties of fababean, Century 
fieldpea, and Miranda dwarf fieldpea. Fieldpea 
tolerates a greater range of planting dates and 
is adapted to more soils than lupine or faba
bean. Fababean is the least tolerant to late 
planting and is best adapted to fine textured 
soil. 

Grand 
Rapids 

1975,81,83 

481 
18271 
1893 

290 

27.32 
32.83 
25.02 
24. 12 

Crookston 
1975,81 

0 
2580 
2099 

353 

27.6 
26.7 

Lupine is generally highest and fieldpea 
lowest in protein percentage. Lupine contains 
about 9% fat which is an advantage in livestock 
feeds compared with the 1% to 2% fat in fababean 
and fieldpea. However, lupine is much higher in 
fiber than fieldpea or fababean and high fiber 
is a disadvantage in some livestock feeds. 

Figure 2. Ultra white lupine in early August on 
dryland sand at Becker. 
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