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seed production in 1913 and 
showed that it could be done. 
We are in a much better position 
to do it today than in 1913. 

3. With the coming of age of 
male sterile sorghums, hybrids 
will be used for forage and they 
will be more productive than our 
present sudangrass varieties. 

4. Species reproducing by 
apomixis will be used as another 
means of exploiting heterosis. 

5. Small grain breeders will 
devote more attention to forage 
production. 

6. Our search for a really good 
new dryland range legume will 
fail. Alfalfa will remain the best 
that we have. 

7. Fewer native grass species 
will be used and most of these 
will ultimately be replaced by 

introduced species. 
8. There will be a greater in- 

terest on the part of private 
companies in releasing varieties 
of sorghum and alfalfa. This 
trend may well extend to other 
crops as well. 

9. Eventually we shall replace 
native range vegetation with im- 
proved materials. Most of our 
breeding work to date has been 
directed toward reclamation of 
abandoned farm land or the im- 
provement of forage crops for 
cultivated land. The products of 
breeding programs shall one day 
spread beyond these two situa- 
tions and replace rangeland veg- 
etation. We have replaced buf- 
falo with cattle, some day we 
shall replace wild grasses with 
tame ones. 
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Lupine Poisoning as a Possible Factor 
in Congenital Defo,rmities in Cattle 

KENNETH A. WAGNON 

Specialist, Department of Animal Husbandry, Univer- 
sitg of California, Davis, California 

Cattle losses from poisoning by 
grassland lupine (Lupinus Zaxi- 
flows) have long been reported 
from California mountain ranges. 
Both death and the production of 
deformed calves have been at- 
tributed to this plant. Deformi- 
ties of the fetus may make de- 
livery difficult or even cause 
death of the dam at parturition. 
Published reports on the toxicity 
of this lupine to livestock are 
brief, but the evidence is definite 
that it is poisonous to cattle 
(Clawson, 1931). 

Congenital deformities attrib- 
uted to lupine consist of cleft 
palate, wry neck, and crooked 
forelegs (figure 1). Manifesta- 
tions of these deformities are 
considerably varied, and may not 
all occur in the same animal. 

Some stockmen believe the cleft 
palate and wry neck are due to 
separate causes. Some believe 
that plants other than lupine 
such as wild parsnip (Ligusti- 
cum gravi), are responsible. 
Others think the deformities are 
inherited. 

Deformed calves are most 
likely to be produced by cows 
bred in July then poisoned in 
late August. The incidence of 
congenital deformities has been 
highest with heifers at first 
calving, but has occurred with 
females of all ages. It has been 
reported that setting the breed- 
ing season ahead two months 
from July to May and moving 
cattle out of lupine areas are ef- 
fective prevention procedures. 

Cattle apparently show no in- 

terest in this lupine until the 
seed pods are well formed usual- 
ly during later August. The seed 
pods and plant tops are exten- 
sively fed upon. Rancher reports 
indicate that young cattle, espe- 
cially steers, are more prone to 
feed on this plant than cattle 
that have previously been poi- 
soned. Other species of lupine 
growing on the same areas are 
reportedly not eaten. 

Reported symptoms of poison- 
ing are staggering gait, quiver- 
ing flank, convulsions, and some 
bloating. Combinations of these 
symptoms have been termed 
“jimmies”, or “jitters”. The ani- 
mals may fall when moving 
about or when driven. Anicals 
that fall with their heads down- 
hill are unable to rise and may 
die of bloat. 

Procedure 

Tests were conducted at the 
U. S. Forest Service’s San 
Joaquin Experimental Range, 
O’Neals, California, with grass- 
land lupine collected on a moun- 
tain range on the Plumas Na- 
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FIGURE 1. Calves with deformities attributed to their dam’s eating 
(and being poisoned by) lupine. 

tional Forest. The user of this 
range reported a history of 
lupine poisoning extending back 
over 80 years. 

On September 1, 1954, 50 
pounds of whole lupine plant 
tops containing very little seed 
were collected. Again on Au- 
gust 24, 1955,27 pounds of whole 
plant tops containing maturing 
seed pods, and 118 pounds of 
floral spikes containing matur- 
ing seed pods, were collected. 
Range cattle were reported feed- 
ing on the lupine at this time. 
The collected plant material was 
placed in cloth bags to prevent 
seed loss, and dried at about 
165’ F. After drying it was finely 
ground in a hammer mill. 

If the feed was eaten by mid-day 
a second feeding followed. The 
intent was not to kill the animals 
but to produce toxicity and 
maintain it for several days. 

Results 

Half a pound of grassland lu- 
pine daily (1.2 pounds green 
basis) gradually increased to 2.75 
pounds (6.6 pounds green basis) 
over a 15-day period produced 

Except for one 1,150-pound 
4-year-old grade Hereford cow 
used in the 1954 test, the animals 
were all two-year-old grade 
Hereford heifers. In 1954 and 
1955 the animals were about 2 
months pregnant at the start of 
the test. In 1956 they were less 
than one month pregnant. The 
tests were conducted with one 
cow in 1954,3 heifers in 1955 and 
2 heifers in 1956. There was. a 
control animal for each test ex- 
cept in 1956. 

Table 1. Lupine fed six animals in three tests 

Feeding test _.__________________ ______ 19541 19552 19562 

Animal number ________ ____ _ __.._ 971 325 351 359 402 495 
Weight ____.___________.__ ___._ __________ 1156 695 785 773 762 700 
Days pregnant at start 55 63 68 59 14 24 

Days Founds dry lupine fed 

1 0.50 0.66 0.663 0.66 0.0 0.17 
2 0.75 4 4 4 0.0 4 
3 0.50 4 4 4 0.223 0.17 
4 4 4 4 4 0.273 0.22 
5 0.50 0.33 0.333 0.22 0.33 0.11 
6 0.50 0.44 0.173 0.33 0.33 0.33 
7 0.75 0.55 0.443 0.44 0.44 0.44 
8 2.00 0.66 0.553 0.44 0.77 0.77* 
9 1.75 1.21” 1.103 1.10 0.66 0.55* 

10 1.75 4 * 1.10 0.99 o-22* 0.22* 
11 1.75 0.44* 0.88* 0.66 1.10* 0.94* 
12 1.75 0.66* 0.66* 1.32” 1.21” 1.05* 
13 2.62 1.10* 1.21* 0.77* 1.32” 1.54* 
14 2.75 0.0 * 0.77* 0.77 1.32* 1.32* 
15 2.75 0.0 * 0.88* 0.88* 1.32* 0.99* 
16 0.0 0.0 0.99* 1.43* 0.33 0.33* 
17 0.0 0.0 0.88h 1.43* 0.0 0.0 * 
18 0.0 0.0 0.66* 0.66* 0.0 0.0 * 
19 0.0 0.0 0.0 * 0.0 0.0 0.0 
20 0.0 0.0 0.0 0.0 0.0 0.0 

IWhole plant just past seed maturing stage. One lb, dry material equals 
2.4 lb. green plant. Collected 9/l/54. 

aFlora spikes with seed pods with seed in dough stage. One lb. dry material 
equals 2.8 lb. green plant material. Collected 8/24-25/55. 

3Whole plant top with seed pods with seed in dough stage. One lb. dry 
material equals 3.2 lb. green plant material. Collected 8/24-25/55. 

4Uneaten material from previous day’s feeding fed back. 

The lupine was fed mixed in 
finely chopped oat hay or a mix- 
ture of barley and straw and 
good-quality alfalfa hay. The 
dried, ground lupine proved un- 
palatable, and the animals were 
deliberately underfed to keep 
them hungry during the tests. 
Each animal had an individual 
stall. A small adjacent lot with 
water and additional hay was 
also available. The animals were 
fed daily, usually about 8: 00 A.M. *Animal showing toxic effects. 

no ill-effects in the one cow 
tested in 1954. After the last 
feeding, this cow was driven 
about three-fourths of a mile 
over rolling terrain. Even though 
driven hard, she showed no ab- 
normalities. She later dropped a 
normal calf, as did the control. 

In the 1955 and 1956 feeding 
tests, all five heifers developed 
symptoms of poisoning. These 
continued for 6 to 11 days. All 
animals later dropped normal 
calves except the 1956 control. 

In 1955 the first symptoms of 
poisoning were a dullness of the 
eyes and a stiff gait-especially 
in the hindquarters. At times 
the animals would stumble when 
a leg “ankled under”. As the 
toxic condition became more 
pronounced, the hair became 
rough, the eyes notably sunken 
and movement was difficult. 



There was no bloating. In the 
more advanced stages the ani- 
mals were markedly depressed 
and spent considerable time ly- 
ing down. When these sick and 
hungry animals were offered 
roughage free of lupine, they ate 
hungrily. This usually initiated 
a period of coughing and retch- 
ing with some vomiting. In one 
case (No. 325) there was some 
foaming about the mouth and in 
the vomited material. 

In 1956 the two test animals 
became definitely sick on the 
10th day. When driven about the 
corral both were very stiff-gaited 
and stumbled considerably. The 
daily feeding rate was increased, 
and when driven about on the 
12th day the animals showed 
even less coordination. 

By the 13th day falling and 
convulsions were evident. 

On the 15th day, both test ani- 
mals were,unintentionally left in 
their stalls overnight. One was 
found flat on her side next morn- 
ing and had to be helped to her 
feet. The eyes were very dull 
and sunken; the muzzle quivered. 
After an hour the muscle trem- 
bling was slacking off. About 
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two hours after the heifer had 
been helped to her feet she laid 
down and at times turned her 
head back toward her flank. She 
was very sick. 

Although it was not the intent 
of this study to establish the de- 
gree of toxicity of this lupine, 
some information developed. In 
1954 the lupine fed was whole 
plant tops collected about two 
weeks after most of the seed had 
been cast. Even when the daily 
feeding was increased to 2.75 
pounds there was no evidence of 
toxicity. Feeding whole plant 
tops containing green seed pods 
(table 1) was not given a com- 
plete test; however, feeding 1.10 
pounds daily gave no evidence 
of toxicity. If it is assumed that 
toxic reactions were first mani- 
fested the day following inges- 
tion of a toxic dose, feeding 0.44 
to 0.66 pounds (about 0.20 pounds 
per cwt. green basis) of seed 
pods gave toxic reactions. This 
test also indicates (see No. 359 in 
table 1) that some animals re- 
sist poisoning more than other 
animals. 

Discussion 
The dried seed pods of grass- 

A Comparison of Crested Wheatgrass and 
Native Grass Mixtures Seeded on Rangeland 
In Eastern Montana 

JESSE L. McWILLIAMS AND 
PHILIP E. VAN CLEAVE 

Plant Materials Technician, Soil Conservation Service, 
Casper, Wyoming and Range Conservationist, Soil Con- 
servation Service, Terry, Montana 

During the period 1936 to 1942, 
about 75,000 acres of formerly 
cultivated land in Prairie Coun- 
ty, Montana was reseeded to 
grass. Most of this seeding was 
done under the Land Utilization 
Program of the U. S. Department 
of Agriculture. 

C r e s t e d wheatgrass (Agro- 

pyron desertorum) was m 0 s t 
used in the program because 
seed was plentiful, the species 
was adapted to the climate and 
soils, and persistent stands were 
readily established. At that time 
crested wheatgrass f i 11 e d the 
need for grazing, hay, and ero- 
sion control. 
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land lupine gave heifers the 
same symptoms of poisoning, ex- 
cept bloat, reported by cattle- 
men. The dry state of the lupine 
may have prevented bloat. 

At the first symptoms of 
poisoning the heifers varied in 
stages of pregnancy from 23 to 
79 days. The periods of continu- 
ous illness varied from 6 to 11 
days. All the heifers dropped 
normal calves. 

The evidence clearly estab- 
lishes the toxic effect of this 
species of lupine. It does not 
support the view that lupine con- 
sumed during early pregnancy 
may lead to congential deformi- 
ties. Neither does it definitely 
rule out lupine as a cause of con- 
genital deformities. The amounts 
of lupine fed and the length of 
feeding may not represent the 
feeding habits of cattle on the 
mountain range. Furthermore, 
lupine, as normally consumed on 
the range, is green, whereas in 
these trials it was fed dry. 
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Native grasses were included 
with crested wheatgrass in a few 
plantings. These included green 
needlegrass (Stipa viridula), 
S a n d b e r g bluegrass (Poa se- 
cunda), western wheatgrass (A. 
smithii), and blue grama 
(Bouteloua gracilis). Mixtures of 
native species and crested 
wheatgrass were planted at the 
same time and in the same pas- 
ture units. These plantings 
under t h e same conditions of 
seeding, establishment and graz- 
ing u s e provided an excellent 
opportunity for study. 

Other workers have reported 
on the use of crested wheatgrass 
for reseeding abandoned crop- 
land and depleted ranges. 
Heinrichs and Bolton (1950) re- 


