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Feeding Low-Alkaloid White Lupins 

Over the past year or so there has been interest in using lupins 
(a seed legume) to replace all or some of the soybean meal in swine diets. 
There are several varieties or types of lupins (namely blue, yellow, or 
white lupins), all of which vary considerably in their alkaloid content. 
The higher the alkaloid content in lupins the lower the palatability of the 
mixed diet and, thus, the poorer the feed intake. "White" lupins are 
considered the best for feeding livestock. Low-alkaloid white lupins have 
been developed and are now being promoted and grown in some parts of 
Minnesota. These lupins are apparently adapted to northern light soil 
areas and represent a new legume for areas not ideally suited to soybeans. 
These low-alkaloid white lupins offer the most potential for use in swine 
diets, as they contain 32-38% protein, about 1.60% lysine, and 8-12% oil. 
They can also be used in the diet without processing (heat treatment, 
etc.). 

Although only a few studies have been conducted using lupins in swine 
diets, the following characteristics have been reported. 

1. Blood hemoglobin levels may be lowered in swine fed lupins. 
Lupin seed contains a high level of manganese (approximately 
360 ppm), which may compete with iron for absorption at the 
gut wall. 

2. A high incidence of digestive disturbance (flatulence) has 
been noted in animals consuming diets containing lupins. 

3. Swine will totally refuse to consume the feed when the 
alkaloid level in the total diet is .04% or greater. 

Recently, a study involving 72 weaned pigs was conducted at Tuft 
University in Massachusetts in which Minnesota-grown white lupins were used 
in the starter diets and fed for a five-week period. Regular ground and 
mixed diets containing corn, soybean meal, vitamins, minerals, and lupins 
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were fed and formulated to meet the lysine requirement of the 20-pound pig. 
The white lupin seed fed in this study had one-half the lysine content of 
soybean meal and was used to replace O, 33, 66, and 100% of the lysine from 
soybean meal. This corresponds to a lupin level in the total diet of O, 
18, 37, and 55%, respectively. Neither a lowered hemoglobin level in the 
blood nor a digestive disturbance was noted in this study when pigs were 
fed lupins. When lupins made up 18% of the total diet (replacing 33% of 
the lysine from soybean meal), there was no difference in gain, and feed 
efficiency was actually slightly better compared to the controls. However, 
at the higher levels of lupins in the diet a much lower daily gain was 
seen, and feed efficiency was very poor -- in fact, disastrous. It was 
reported that palatability of the feed was definitely a problem when lupins 
were used at the levels higher than 18% of the total diet. 

Comments: Will older swine handle higher levels of lupins in the 
diet? It is not known for sure. But, in view of the reports of reduced 
palatability or total feed refusal when the diet contains higher alkaloid 
levels, I would not recommend lupin levels higher than 20% of the total 
diet for growing-finishing swine and possibly less, or none at all, for 
the breeding herd to assure adequate feed intake during gestation and 
lactation. 

If you purchase lupin seed for feeding swine, buy only "white" lupins 
and have them chemically analyzed for alkaloid content before buying. To 
be safe, the alkaloid level in lupins should not be over .03 to .04%. When 
these lupins are used in the diet at a level of 20%, this will assure you 
of an alkaloid level lower than .03 to .04% in the total diet because of 
the dilution with corn and soybean meal. 

Feeding 34% Sunflower Meal 

Minnesota is one of the leading states in production of sunflowers. 
Sunflower seeds are processed to produce sunflower oil and sunflower meal. 
Sunflower meal is usually lower in crude protein and higher in crude fiber 
than soybean meal. The composition of sunflower meals may vary due to 
processing method and type of sunflower seeds (whole or partially dehulled) 
from which they are produced. If a higher percent of hulls is represented 
in the meal, the result is a higher fiber content. The level and quality 
of protein in sunflower meal may also vary according to processing method. 
Generally, the amino acids tryptophan and methionine are present at higher 
levels in sunflower meal than in soybean meal; but, the most important 
amino acid, lysine, is at a much lower level. Although sunflower meal 
has been reported to be an acceptable feed ingredient for cattle or sheep, 
its replacement value for soybean meal in swine diets is limited by the 
low lysine and high fiber content. 

University of Minnesota researchers Moser, Pettigrew, Cornelius, and 
Hanke recently summarized several swine feeding trials using a 34% crude 
protein sunflower meal (produced from partially dehulled seeds and with 
oil extracted using both the expeller and solvent processes) that contained 
1.19% lysine and 20.3% crude fiber. The objective of their work was to 
determine if 34% crude protein sunflower meal could be used in the diets of 
starting (20- to 50-pound), growing (SO- to 120-pound), and finishing 
(120-pound to market weight) pigs; and, if so, the greatest amount of 
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sunflower meal that would not reduce performance. Unlike several other 
university studies in which sunflower meal was substituted in the diet on 
a protein replacement basis, the Minnesota study involved substitution of 
sunflower meal into a corn-soybean meal control diet on a lysine replace
ment basis at sufficient levels to provide O, 15, 30, or 45% of the total 
dietary lysine. Total lysine in the diet was 1.10%, .79%, and .64% for 
starting, growing, and finishing pigs, respectively. 

Starting Trials: In the 28-day starting pig trials, they found that 
daily feed intake increased linearly as sunflower meal increased in the 
diet. However, daily gain and feed efficiency were not significantly 
affected by diet. Recommendation -- This means that a 34% crude protein 
sunflower meal could be included in starter diets at a level up to 40-42% 
of the total diet without affecting performance. Grinding such starter 
diets relatively fine is recommended. 

Growing-Finishing Trials: In these trials, they found that daily feed 
intake increased but daily gain and feed efficiency were poorer as 
sunflower meal was increased in the diet. The major reduction in growth 
performance of pigs occurred at the level of sunflower meal providing 45% 
of the total lysine in the diet, corresponding to a sunflower meal level in 
the total diet of 30% for the growing phase and 24% for the finishing 
period. Recommendation -- Sunflower meal could be used in growing pig 
diets at a level of 10-20% or in a finishing pig diet at a level of 8-16% 
of the total diet. However, even at these levels of sunflower meal in the 
total diet, you should expect a 1-2% reduction in daily gain and 7-15% 
poorer feed efficiency. 

Nursery Pig Response to Space Allowance and Antibiotics 

A large-scale cooperative study involving 9 experiment stations 
(including the University of Minnesota) in the north central region of the 
United States was conducted to determine the relationship between space 
allowance and feeding antibiotics (plus sulfa) to pigs weaned at 3-6 weeks 
of age. It was hypothesized that crowding would depress performance less 
in pigs fed an antibiotic-supplemented diet than in those fed a 
non-antibiotic diet. 

A total of 1724 pigs were used in the study and allotted to one of 
four treatments. The treatments consisted of a control diet (C) vs. the 
control diet plus antibiotics (A) and 1.5 vs. 2.5 square feet of floor 
space per pig (~.e., Treatment 1 = C and 1.5 sq. ft.; Treatment 2 = C and 
2.5 sq. ft.; Treatment 3 =A and 1.5 sq. ft.; and Treatment 4 =A and 
2.5 sq. ft. The composition of the control diet was corn and soybean meal 
formulated to meet the NRC nutrient requirements for 15- to 40-pound pigs. 
The antibiotic used was the combination of 100 g chlortetracycline, 100 g 
sulfamethazine, and 50 g penicillin per ton of diet. Type of floor space 
varied from station to station; but at least 70% of the floor space at all 
locations was slotted or made of expanded metal or woven wire mesh. All 
pigs were on test for a 4-week period. The average starting weight was 
nearly 18 pounds, while the average final weight approached 38 pounds. 
Results of the study are as follows. 
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1. Pigs fed antibiotics had a 13.2% higher rate of gain and 4.7% 
improvement in feed efficiency compared to pigs not fed 
antibiotics. 

2. Pigs allowed 2.5 sq. ft., compared to 1.5 sq. ft., had a 
10.6% higher rate of gain and 3.6% improvement in feed 
efficiency. 

3. Over the first 3-week period, the antibiotic effect on 
average daily gain was higher among pigs allowed 2.5 sq. ft. 
than among those allowed 1.5 sq. ft. 

Comment: It appears that the results of the study do not support the 
hypothesis that crowding would have a less adverse effect on performance of 
pigs fed antibiotics than it would on those with no antibiotic supplementa
tion. However, the study does point out the importance of providing 
sufficient floor space and the exceilent response to feeding antibiotics 
during the starting period. 

Recent Minnesota Lactation Feed Intake Studies 

Many producers experience the problem of sows not eating enough 
during lactation. This may result in considerable sow body weight loss, 
lower milk production, delayed return to estrus after weaning, and failure 
to conceive upon breeding. Encouraging an adequate level of feed intake 
during lactation is critical if sows are to maintain proper body condition 
for subsequent reproduction. 

Over the past two years, University of Minnesota researchers Moser, 
Pettigrew, and Cornelius have conducted numerous trials to investigate the 
effects of feeding methods on feed intake during lactation. A summary of 
their results is as follows. 

Feeder Design -- A feeder design called the Hen-Way feeder (manufactured 
in southern Minnesota) is presently under evaluation. The feeder 
allows sows to mix feed and water in the same pan. Thus, they are 
generally consuming wet feed. In the trials conducted to date, 118 
sows were fed the same diei from either the Hen-Way feeders or conven
tional (dry feed) feeders during a 4-week lactation period. Sows on 
the Hen-Way feeders ate 1.08 lb. more feed daily and lost 13.9 lbs. 
less weight, but they also weaned lighter litters (139.7 vs. 146.5 
lbs.) than sows -on conventional feeders. The treatments (Hen-Way 
feeding system vs. conventional dry feed) did not affect piglet 
survival, days from weaning to estrus, or conception rate. 

Fineness of Corn Grind -- It is speculated that lactating sows will 
consume more of a diet if it is made from coarse ground corn rather 
than fine ground corn. In this study, 99 sows were fed either of two 
diets, which were identical except for the method of grinding the corn. 
The fine corn (mean particle size of 444 microns) was produced with a 
hammer mill using a 1/2-inch screen, whereas the coarse ground corn 
(mean particle size of 619 microns) was produced using a roller mill. 
Average daily feed intake during the first 21 days of lactation, 
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weight loss during lactation, piglet survival, litter weaning weight, 
days from weaning to estrus, and conception rate were not affected by 
fineness of corn grind. 

Feeding Frequency -- Feeding sows 3-4 times daily during lactation is a 
suggested method to encourage more feed intake. This should enable one 
to maintain fresher feed and usually gets the sow up on her feet each 
time which, in itself, may encourage feed consumption. In a Minnesota 
trial involving only 23 animals, sows were ad libitum fed either once 
or three times per day over a 21-day lactation period. A slight 
increase in total lactation feed intake and slightly less weight loss 
were noted when sows were fed more frequently. However, when the 
Minnesota data were combined with data from four other experiment 
stations across the country (making a total of 222 sows) in a coopera
tive study to compare feeding once vs. three times daily, no difference 
was noted in feed intake, weight loss, or any other factors associated 
with reproductive performance. 

Sugar and Feed Flavors -- Since it is suggested that dietary sweeteners, 
aromatic compounds, or feed flavors often improve diet acceptance and 
feed intake in nursery-age pigs, a trial was conducted to see if the 
addition of 2.5% sugar to the lactation diet would stimulate greater 
feed intake in sows. These Minnesota data were also a part of a large
scale cooperative study involving 222 sows. In the 21-day study, sows 
fed 2.5% sugar in the diet consumed 13.6 lbs. more feed during the 
first week of lactation than sows receiving the control diet; however, 
there was no significant difference in the 21-day feed intake, weight 
change, or reproductive performance. 

Two additional trials (involving a total of 47 sows) were 
conducted to evaluate a commercial feed flavor in lactating sow diets 
over a 30-day period. Even though sows fed the flavored diet consumed 
slightly more feed (23 lbs.) and lost 10 lbs. less weight than sows fed 
the control diet, the differences were not significant. 

Adding Fat -- Adding fat to swine diets does increase the energy density 
of the diet and may improve its palatability if feed freshness is 
maintained. In this trial, a total of 121 sows were fed either a corn
soybean meal control diet or a similar diet containing 7% added animal 
fat during a 4-week lactation period. The results showed that average 
daily feed intake was not different between treatments, but daily 
metabolizable energy intake was 6.3% greater for the fat-supplemented 
sows. Although total sow weight loss was not significantly different 
between fat- and control-fed sows, litter weaning weight was about 7 
pounds greater for sows on the fat treatment. No difference in piglet 
survival, days from weaning to estrus, or conception rate was reported. 

Post-Farrowing Feeding Levels -- In many operations, sows are not fed 
ad libiturn immediately after farrowing. Instead, they are restricted 
in feed intake, and the feeding level is gradually increased over the 
first week postpartum. Some feel that this is beneficial to the sow, 
as it may decrease the incidence of constipation, M.M.A. and, possibly, 
piglet scouring. However, if ad libitum feeding could be started right 
after farrowing without detrimental effects to the sow and litter, the 
greater feed intake may reduce weight loss during lactation and improve 
sow performance. Therefore, 116 sows were used in five trials to 
determine the effect of ad libitum feeding versus restricted feeding 
(fed 1 lb. on day of farrowing and gradually increased to full feed by 
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day 5). Restricted-fed sows consumed 32.5 lbs. less feed than did 
ad libitum fed sows during the first 5 days of lactation. This lower 
amount of feed intake carried through for the total 29-day lactation 
period, as the total difference in feed intake was 33 lbs. greater for 
the ad libitum fed sows. Even so, the data showed no difference in sow 
weight change, pig survival, or pig weaning weight. There were no 
constipation problems in sows fed ad libitum. From these results, it 
appears that feeding level (restricted or ad libitum) following farrow
ing will not affect sow performance. However, one could save on feed 
if sows are restricted-fed over the first 5 days postpartum. 

Dec. 11 
Dec. 13 
Dec. 17 
Jan. 8 
Jan. 9 
Jan. 10 

Upcoming Events 

Swine Breeders Seminar 
So. Minn. Swine Health Clinic 
Central Minn. Swine Seminar 
Swine Day Program 
Swine Day Program 
Swine Day Program 

Mankato (Holiday Inn North) 
Fairmont (Amer. Legion Bldg.) 
St. Cloud (Holiday Inn) 
Waseca (So. Experiment Station) 
Fulda (Corral Supper Club) 
Morris (U of M Campus, Edson Hall) 

Prepared by J. D. Hawton, Extension Swine Nutritionist 
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