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Rotational Grazing for Western Oregon
S.H. Sharrow and W.C. Krueger
Rangeland Resources Program"
Oregon State University
A challenge faced by most graziers
is how to best convert the forage produced by a pasture into saleable animal
products. Success or failure in meeting this challenge often expresses
itself as dollars of income gained or
lost on the grazing operation.
Unfortunately, the conversion of
forage into animal products is a very
complex process involving many pasture
and animal factors. Through grazing
management, we try to meet the needs
of the pasture and the grazing animal
in such a way that we optimize the productivity of both. Over the years,
many grazing management systems have
been proposed. One of these, rotational grazing, has proven useful as an
alternative to continuous grazing in
Rhodesia, England and New Zealand, as
well as in the United States.
Under continuous grazing, animals
remain in the same pasture during the
entire grazing season. They are free
to select the most preferred plants,
often leaving the less preferred
plants ungrazed. This selectivity in
grazing allows the animal to choose a
highly nutritious diet. However, it
may waste forage and also may give the
less preferred plants a competitive
advantage which allows them to increase
at the expense of the more preferred
plants. In rotational grazing, animals are periodically moved from one
pasture to the next during the grazing
season. An individual pasture may be
grazed several times with a period of
non-use between each grazing period.
Rotational grazing is designed to
reduce selectivity by forcing the
animals to eat most of the forage
available in a pasture before they
are moved to a fresh pasture. Rotational grazing also gives the preferred plants an opportunity to

recover between grazing periods,
which may be an important factor in
maintaining high pasture productivity.
In the United States and overseas, rotation grazing has had three
common attributes. First, the more
pastures which you have in the system,
the better. When a large number of
pastures are used, each pasture is
very intensely grazed for a short time
followed by a long non-use period.
The high grazing intensity forces the
animals to graze the pasture uniformly,
then the long non-use period allows
ample time for the pasture to recover
before it is grazed again. Five to
nine pasture rotational systems are
commonly successful.
Second, the interval between
grazing periods must fit the growth
patterns of the pasture. If the interval is too short, the system differs
little from continuous grazing, while
if the interval is too long, the forage
will lose nutritional value as it
matures between grazing periods and
animal performance will be low. In
practice, the interval is set by the
number of pastures in the rotational
system and the grazing period for each
pasture.
Third, rotational grazing is only
superior to continuous grazing where
stocking rates are moderate to heavy.
This is because under light stocking
rates an animal's genetic potential
limits its, productivity. Thus, pasture management is largely ineffective
in increasing animal performance.
Under moderate to heavy stocking rates
(2.5-5 ewes/acre) however, the pasture
tends to limit animal production, and
grazing management becomes important.
This has been shown to be true for

dairy cattle and beef cattle as well as
sheep.

ewes in the average number of lambs
born per ewe (1974-1977 average lamb
crop was 90% for rotation and 85%
for continuous grazing, respectively)
or the average birth weight of lambs
(Table 2). The performance of lambs
on pasture was, however, affected by
grazing management (Figure 1). Lambs
were consistently heavier at weaning
under rotational grazing than they
were under continuous grazing. The
four year average weaning weight was
6.2 lbs/lamb heavier on the rotation
pasture. A little armchair arithmetic
tells us that if lambs are selling for
.50/lb, then rotation lambs will bring
about $3 more per head when sold than
will continuously grazed lambs. If we
get a 100% lamb crop from 5 ewes/acre,
rotational grazing increases gross
income by approximately $15/acre over
continuous grazing. Increased gross
income must, of course, be weighed
against increased investments in
fencing, water development and other
investment costs.

A small scale study has been underway since 1973 to compare rotational
grazing to continuous grazing on western
Oregon hill pastures. This study is
being conducted on two 2.5 acre subclover-perennial ryegrass pastures
located approximately 8 miles north of
Corvallis, Oregon. Both pastures are
stocked with 5 ewes and their lambs per
acre. One pasture is grazed continuously
throughout the grazing season (AprilDecember). The other pasture is subdivided into 5 equal parts (rotation
pastures). All animals in this pasture
are concentrated into one flock which is
moved progressively from one pasture to
the next every four days. Each rotation
pasture is thus grazed intensely for 4
days and then not used for 16 days before
being grazed again. Weight gains of ewes
and lambs on pasture, together with the
amount of forage on offer and the utilization of forage, are being measured
periodically throughout the grazing
season. The information on forage is
currently being tabulated and is not
available at this time. Thus, the discussion here will be limited to effects
on animal performance.

We must also remember that rotational grazing does not work well at
low stocking rates. For subcloverryegrass pastures in western Oregon,
rotational grazing may not increase
animal performance over continuous
grazing at stocking rates below 2.5
ewes/acre. Indeed, research done in
New Zealand on similar pastures showed
a reduction in weight gains per lamb
due to the accumulation of low quality
mature forage on rotationally grazed
pastures where stocking rates were low.
The lower and the upper limits for
stocking rotationally grazed pastures
will be determined by the pasture's
productivity and ability to withstand
periodic grazing pressure. A study in
western Oregon estimated that 2.5-3
ewes/acre is the optimum stocking rate
for continuously grazed subclover-ryegrass pastures. Thus, this is probably
the lower limit for successful rotational grazing. Although out experience
with pasture responses to rotational
grazing is limited at best, a reasonable
guess of the upper limit for stocking

There have not been consistent
differences in the seasonal body weight
changes of ewes grazing continuously
compared to those grazing rotationally.
Average ewe weights measured at the end
of the green forage period in July and
just prior to moving from pasture . to the
lambing barn in December, are presented
in Table 1. The 5-year average ewe
weights are slightly higher under rotational grazing (R) than under continuous
grazing (C) in both July and December.
However, the difference is too small to
support the conclusion that rotational
grazing is superior to continuous grazing. Nevertheless, this information
demonstrates that rotational grazing
did not have a detrimental effect on
the body weight of ewes. Likewise, no
meaningful differences occurred between
the rotation and continuously grazed
2

rates under current pasture management
techniques is 4-5 sheep/acre, or about
one ewe for every 1500 lbs/acre of
forage production.
As we have seen, rotational
grazing helps to offset reduction in
weight gains per lamb associated with
low forage intake where stocking rates
are very high, while emphasizing the
favorable aspects of high lamb production per acre attainable under heavy
stocking. This factor becomes exceedingly important when we consider the
economic pressures on the grazier to
increase animal production per acre to
help offset the ever increasing overhead costs associated with land, equipment and other investments in the
grazing operation.
Weed control is an additional
benefit of high stocking rates. When
grazing pressure by sheep is high, many
plants are consumed which would otherwise
remain as weeds. Rotational grazing is,
by its very nature, exceptionally well
designed for weed control. The periodic
concentration of animals on a small area
under rotational grazing promotes almost
complete consumption of all the plants
present on the pasture. Only plants
which are extremely unattractive to sheep
remain behind as weeds. Plants which may
potentially be held in check by rotational grazing include blackberry, sweet
briar, poison oak, tansy ragwort and
Canada thistle. However, this and many
other aspects of forage production and
utilization require further study.
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TABLE 1. Weight of ewes from Continuously grazed (C) and Rotationally grazed
(R) pastures measured in July and December
Ewe weights
in July

Year

Ewe weights
in December

C

R

C

R

1973

99

101

105

110

1974

114

116

91

88

1975

139

136

108

119

1976

132

134

1977

123

129

133

139

5-year average

121

123

109

114

TABLE 2. Average birth weight of lambs from ewes grazing Continuously (C)
and Rotationally (R)
Single lambs
(lbs/lamb)

Year

C

R

Twin lambs
(lbs/lamb)
C

R

7.5

9.1

1974

10.5

10.3

1975

10.3

9.7

1976

11.4

13.0

7.0

11.0

1977

11.1

11.6

9.0

8.6
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Figure 1. Seasonal body weight of lamb (lbs/lamb) on continuously grazed
pastures (C) and rotationally grazed pastures (R).

Milk Production in Crossbred Ewes
Glafiro Torres and William Hohenboken
Department of Animal Science
Oregon State University
Introduction

taken approximately every 2 weeks
for a 15-week experimental period.

The importance of maternal effects
in domestic livestock, especially for
pre-weaning growth, has been shown by
many researchers. The dam's milk production is a major reason for the existence
of this maternal effect since offspring
pre-weaning growth is largely dependent
on the amount of milk consumed. Numerous
studies have reported significantly large
correlations between pre-weaning growth of
the young and milk production of the dam.
These correlations range from 0.3 to 0.8
in beef cattle (Christian et al., 1965;
Gleddie and Berg, 1968; Schwulst et al.,
1966) and from 0.6 to 0.9 in sheep (Burris
and Baugus, 1955; Barnicoat et al., 1956;
Owen, 1957). With these strong relationships existing between milk production and
pre-weaning growth, it would seem desirable to determine differences among breeds
or crossbreeds of sheep for milk production and composition.

For determination of milk
yield, ewes were separated from
their lambs early in the morning
prior to every sampling. Ewes were
suspended in a canvass stretcher
with holes for each leg and the
udder. Each ewe was given an initial injection of 5 i.u. of oxytocin
in physiological saline into the
jugular vein. The ewe was then hand
milked rapidly by two milkers. When
no more milk could be obtained, she
was given a second injection of oxytocin (5 i.u.) and milked again to
insure as complete evacuation of the
udder as possible. Milk from each
half of the udder at this milking
was tested for mastitis using the
California Mastitis Test (CMT). This
test is widely used in the dairy
industry. Ewes were held away from
their lambs for about 3 hours after
which the entire milking procedure
was repeated. Ewes and lambs were
then returned to the main flock.

The objectives of this study were
1) to determine whether different types
of crossbred ewes differed in total milk
production, milk composition or shape of
the lactation curve, and 2) whether milk
production and milk composition were
influenced by mastitis infection, age of
the ewe, stage of lactation or type'of
rearing.

The milk production rate (grams/
hour) was calculated by dividing the
volume obtained in the second milking
by the time between completion of the
two. The value thus calculated was
finally multiplied by 24 hours to get
an estimate of total milk production
(grams/day).

Materials and Methods
A total of 56 crossbred ewes grazing
irrigated pastures were used in this
study. They were 3 and 4 years old from
crosses of North Country Cheviot, Dorset,
Finnsheep and Romney sires on Suffolk and
Columbia-type dams. Milk sampling began
at about one week post partum with seven
ewes per crossbred group. Only ewes
raising twin or single lambs were included
in each crossbred group. Samples were

For determination of milk composition (% protein and fat), samples
representing early, mid and late lactation were used. Data were subjected
to statistical analyses following
common procedures (Snedecor and
Cochran, 1972).
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Results and Discussion

Environmental Effects

Breed Effects
Least-squares means for breed
effects on milk production and milk composition are presented in table 1.
Results from the statistical analysis
indicated that breed of sire had a very
strong effect on total milk production.
Dorset and Cheviot sired ewes produced
a similar amount of milk and both were
superior to Romney and Finnsheep (the
least productive group) sired ewes. The
difference between 1/2 Suffolk and Columbia inheritance was negligible. Addleman
et al. (1964) studied milk yield and
composition in five breeds of sheep. The
average grams of milk produced per day
for purebred ewes nursing single and twin
lambs, respectively, were: Border
Cheviot--1016 and 1669; Dorset Horn-1616 and 1778; Columbia--1366 and 1684;
Suffolk--1527 and 2287 and Willamette-1552 and 1951. Gardner and Hogue (1966)
reported that Hampshire ewes produced
significantly more milk than Corriedale
ewes. Averages in grams/day for Hampshires nursing single and twin lambs,
respectively, were 2158 and 2469 and for
Corriedales, the corresponding values
were 1438 and 2145.
Breed of sire and dam had little
effect on percent fat of the milk. However, as opposed to many reports in the
literature, there were differences in
percent protein. Dorset and Romney
sired ewes were similar for percent milk
protein and were higher than Finnsheep
and Cheviot sired ewes. Suffolk crossbred ewes had a higher percent protein
than Columbia crossbreds.

Least-squares means for environmental factors on milk production and
milk composition are presented in
table 2. The statistical analysis
revealed that environmental factors
influencing total milk production
were mastitis infection, stage of
lactation and number of lambs suckled
(twin vs single). Ewes that were
free of mastitis infection produced
10% more milk than ewes with subclinical infection in one-half of the udder
and 37% more milk than those with subclinical mastitis in both halves. With
regard to stage of lactation, milk
production rapidly increased to an
average of 1795 g/day at approximately
3 weeks post partum and then gradually
decreased to the 15th week when production averaged only 369 g/day. On
the effect of number of lambs suckled,
it has been reported by several
authors (Alexander and Davies, 1959;
Slen et al., 1963) that twin lambs
elicit a higher total milk yield than
singles. In the present study, ewes
nursing twins produced 18% more milk
than ewes nursing a single lamb which
is in good agreement with other
reports in the literature.
It was observed that protein and
fat percent increased significantly
as lactation progressed with the highest values obtained at the end of the
study.
Mastitis infection had a significant effect on percent protein. Ewes
that were free of mastitis had a
lower percent protein than those with
either one or both halves infected.

Since crossbred ewe group and stage
of lactation did not interact with each
other, the lactation curves for each
group were approximately the same shape.
The estimated lactation curve, averaged
over all crossbred groups, can be seen
in figure 1.

Summary and Conclusions
An experiment was carried out at
OSU to evaluate genetic and environmental effects on milk production and
milk composition in a group of 56
crossbred ewes. Subjects were 3- and
4-year-old ewes from crosses of North
Country Cheviot, Dorset, Finnsheep
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TABLE 1. Least-squares means for breed effects on milk production and milk
composition
Milk production
g/day

Milk composition
% Fat
% Protein

Breed of sire:
1164
1198
937
1061

4.67
5.04
4.83
5.06

6.66
6.73
6.57
6.64

Suffolk
Columbia

1085
1095

4.73
5.07

6.38
6.92

Overall mean:

1090

4.90

6.65

Cheviot
Dorset
Finnsheep
Romney
Breed of dam:

TABLE 2. Least-squares means for environmental effects on milk production and
milk composition
Milk production
(g/day)

Milk composition
% Fat
% Protein

Mastitis infection:
Free of infection
One udder half infected
Both udder halves infected

1293
1160
817

4.65
5.00
5.05

6.34
6.46
7.14

1197
983

4.85
4.95

6.58
6.72

1057
1123

4.94
4.86

6.79
6.51

Type of rearing:
Twins
Singles
Age of ewe:
3 years old
4 years old
Stage of lactation:
(no. of week post partum)
1st
3rd
6th
8th
10th
12th
14th
15th

1579
1795
1515
1223
998
775
466
369

week
week
week
w-ek
week
week
week
week

1090

Overall mean:

8

4.45

No data

4.94

6.17

5.31

7.13

4.90

6.65

and Romney sires on Suffolk and Columbiatype dams. A highly significant effect
was attributable to breed of sire on milk
production. Dorset and Cheviot sired
ewes produced substantially more milk
than Finnsheep and Romney sired ewes. No
difference was found between 1/2 Suffolk
and 1/2 Columbia ewes for milk production.
Lactation curves for each group were the
same shape, based on the fact that crossbred group and stage of lactation did not
interact with each other. Breed of sire
and dam did not influence percent milk
fat. Percent milk protein, however, was
higher for Dorset and Romney sired ewes
than it was for Finnsheep and Cheviot
sired ewes. Suffolk crossbred ewes had
higher percent protein than Columbia
crossbreds. The environmental sources
influencing milk production and milk composition were subclinical mastitis infection, stage of lactation and type of
rearing. Ewes with no mastitis infection
produced 10% more milk than those with
one udder half infected, and 37% more
than those with both halves infected.
Mastitis infection also had an important
effect on percent milk protein. Ewes
with no mastitis infection had a lower
percent protein than ewes with either one
or both halves infected. Milk production
rapidly increased as lactation progressed
to an average of 1795 grams/day at approximately 3 weeks post partum and then gradually decreased to the 15th week when production averaged only 369 g/day. It was
observed that both percent protein and
fat increased significantly with stage of
lactation with the highest values
observed at the end of the study. Ewes
nursing twins produced 18% more milk than
ewes nursing singles.
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MANAGEMENT TECHNIQUES TO INCREASE THE EFFICIENCY
OF LAMB PRODUCTION
F. C. Hinds
Department of Animal Science
University of Illinois
every two years for each ewe in the
flock.

The maximization of the efficiency
of lamb production has at its heart the
maximization of reproductive rate. No
matter how strongly nutritionists push
their pencils or how tricky the management specialists get in developing
management schemes, nothing can compete
with the production of two lambs by a
ewe that normally produces one.
Certainly, high reproductive rates can
bring problems--or should they be called
opportunities--that require adjustments
in management systems, nutritional
requirements, flock health programs,
available labor, equipment and buildings
as well as other areas.
In the following discussion I will
outline some of our research findings,
recommendations and possibly at times
some of our thoughts for the future.
Keep in mind our research is .conducted
in a farm flock state and thus may not
apply to range situations. Finally, I
should indicate that my comments are the
synthesis of the thoughts and research
efforts of many including, among others,
J.M. Lewis, M.H. Wallace, A.R. Cobb,
B.B. Doane, L.A. Arehart, M.E. Mansfield,
P.J. Dziuk, S.E. Curtis, P.C. Harrison,
J.R. Romans, G.E. Ricketts, G.E. McKibben,
U.S. Garrigus and H.B. Puckett, all
present or former faculty at the University of Illinois.
Reproductive Rate
Because of the central role of
reproductive rate in maximizing the
efficiency of lamb production, this
must be the first consideration. Our
philosophy has been that we must develop
a system of reproductive management that
permits us to dictate when and within
reason how often ewes in our flock will
lamb. Thus, we will be able to accelerate lambing to at least 3 lamb crops
11

Our program starts with the ewe
lamb. We expect replacement ewe lambs
to lamb by the time they are 13-15
months of age. This requires well
grown, healthy and well managed ewe
lambs. Lambs that are too thin will
have a low conception rate as well as
low twinning rate for those that do
conceive. Lambs that are too fat will
have higher twinning rates but overall
lower reproductive rates because of
high embryo death losses. Lambs must
be well grown but not in good slaughter
condition at breeding. We are now
strongly recommending the regional or
even more local production of replacement ewe lambs that are designed for
specific environmental and management
situations.
With older ewes we maximize reproductive rate in several ways. The more
traditional management practices of
using teaser rams and flushing can be
important. The use of teaser rams
(either vasectomized rams, aproned rams,
or rams in adjacent pens) will help to
group matings, thus shorten lambing
period, and will generally increase
reproductive rate slightly. Flushing
will clearly increase ovulation rate
early in the breeding season and thus
twinning, but a ewe must be in the
proper condition to flush. In many
farm flock states, ewes may often be
too fleshy to flush. Thin, parasitized
ewes that look to be in proper condition
to respond to flushing may not respond.
Of course, genetic considerations
can enhance ewe reproductive rate.
Selection within a flock for twinning
is essential for any sheepman wanting
to make progress by keeping replacement

ewes. Although selection from within a
flock is often a way to steadily improve
reproductive rate, it is much slower
than introducing reproductive potential
from other flocks or breeds. We are now
recommending to good sheepmen the use of
the Finnish Landrace breed at 1/4 to 1/2
of the genetic background of their ewes.
For the less experienced or those not
interested in artificial rearing, our
specific recommendation is no more than
1/4 Finnish Landrace; whereas, experienced shepherds and those interested in
artificial rearing may want to include
as much as 1/2 Finnish Landrace. Onefourth Finnish Landrace will generally
increase lambing rate about 25 lambs/100
ewes lambing and 1/2 Finn will increase
lambing rate close to 50 lambs/100 ewes
lambing. Other breeds with high reproductive rates should not be overlooked
as a source of increased reproductive
potential.
The use of exogenous hormones to
control and increase reproductive rate
is a well established management practice. Although government regulations
make obtaining hormones for use with
sheep difficult, interest in and, in
some cases, the use of hormones or
hormone-like substances is a common
subject at sheep meetings in farm-flock
states. This occurs most commonly in
out-of-season breeding situations. Some
few breeders have gone as far as controlled lighting and temperature-to
improve reproductive performance outof-season.
We commonly use progestational
compounds to synchronize estrous for
natural matings, as well as provide the
initial phase of more complete control
of reproduction. To increase ovulation
rate and insure a timed ovulation, we
commonly use PMS (pregnant mare serum)
injected at the time the progestational
compound is withdrawn and HCG (human
chorionic gonadotropin) injected about
30 hours after the administration of
PMS. Using the foregoing treatment
program, we have timed reproduction to
the point that artificial insemination
with fresh semen is reasonably
12

successful. We use controlled reproduction and artificial insemination
on several flocks at the experiment
station. Hormone treatment is used
for all sheep that are to be bred outof-season.
We see the advantages to controlled
reproduction as 1) increased reproductive rate within a lambing season;
2) increased reproductive rate through
accelerated lambing schedules (3 lamb
crops in 2 years); 3) increased efficiency in the use of labor and
facilities; 4) increased returns from
planned sales of lambs at favorable
market prices; 5) increased efficiency
from planning production programs
around reasonably large groups of
uniform animals; and 6) the potential
for greater use of outstanding sires.
We see several things that would
be of great benefit to the sheep industry in the future. Pregnancy diagnosis
early in gestation (within 45-60 days
after fertile mating) would be very
helpful in identifying barren ewes.
Further, if pregnancy diagnosis could
identify ewes carrying twins or triplets,
the feeding and management of ewes
during late gestation could be made
much more effective and efficient.
Induced parturition is being studied
and if applied may lead to a marked
savings in labor and greater lamb
survival. Ultimately, we hope to be
able to freeze and extend (with diluents) ram semen. This would greatly
increase opportunities to utilize more
extensively our best genetic material.
Through proper combinations of breeds
and selective pressure as well as
hormone treatment and modified management, it should be possible to regularly
obtain two lamb crops in one year.
Many sheepmen have ewes that can almost
accomplish this now, and this suggests
such a characteristic should respond
to selection. Specific crosses of
breeds or strains will produce lambs
with greater vigor immediately following birth and thus aid in reducing lamb
mortality.

or wet weather. Shearing makes crutching unnecessary. Shorn ewes can be
rapidly evaluated for udder development
and those closest to lambing can be
easily identified and moved into the
lambing area. As ewes approach lambing,
the events immediately prior to and
during lambing can be easily monitored,
and problem deliveries quickly spotted
and proper attention given. Shorn, tagfree ewes provide newborn lambs with a
clean, readily accessible "dinner plate",
the first essential of survival of the
lamb.

Ewe and Lamb Management at Lambing
Once all the necessary planning and
work has been done to obtain maximum
reproductive rate, it is essential that
adequate attention be given to the ewe
and her lambs immediately following
birth. A shockingly high percent of all
lambs that die prior to weaning are lost
within their first week of life, and
probably within the first two to three
days after lambing. Thus, unless proper
care and facilities are provided, the
work and expense of increasing reproductive rate may be of little or no
benefit.

Prior to lambing we have cleaned
and allowed to lie idle our "jug" area
(the area where we set up our 4' x 4'
lambing hurdles). We have on some
occasions used disinfectant to insure
minimal carryover of organisms from
previous lambings that cause scours and
other problems with baby lambs. A week
prior to the first expected lambing, we
set up our "jug" area complete with all
of the tools and equipment necessary at
lambing. In the rush of lambing we don't
want to have to look-up a stomach tube or
syringe. We also want to arrange our
pens such that the area immediately
adjacent to our "jug" area is our expectant ewe pen. As close as possible to the
"jug" area is our set of separate mixing
pens for ewes with twins and ewes with
singles. If we have ewes with triplets
and keep all three on the ewe, we prefer
to pen them in smaller groups (4 to 6
ewes and their lambs) until weaning. In
our overall planning of penning we strive
for easy, logical flow of animals from
one area to another. Nothing is more
frustrating than trying to move a group
of ewes with week-old twin lambs. We
further want all of our high-intensity
management situations located in one
area and not spread throughout several
sheds.

Our preparation for lambing begins
several weeks prior to the first
expected lamb. In addition to feeding
some grain during the last 1/3 of gestation, we want our ewes vaccinated for
Clostridium type C, and shorn prior to
lambing. Vaccination should occur at
least twice, 4 weeks apart and no later
than 2-4 weeks before lambing. This provides antibodies in the ewe's colostrum
that protect her lambs from hemorrhagic
enterotoxemia, one of the frequent causes
of Iamb mortality shortly after birth.
Shearing ewes prior to lambing may
be added work (we shear about twice a
year) and reduce the value of your clip
(staple to clothing), but we feel the
advantages far outweigh the disadvantages
Shearing (a raised comb is preferred)
should occur several weeks (3 or more)
prior to lambing, during a warm break in
the weather. Freshly shorn ewes should
be able to seek a well bedded shelter in
case of severe weather. Within about a
week the ewes will be well adjusted to
their new fleece length. The advantages
we find to lambing shorn ewes are first,
they take up less barn or shed space
shorn and thus allow for more efficient
use of existing facilities. Shorn ewes
will bring less moisture into sheds and
barns during damp periods, thus saving
bedding. Shorn ewes seldom lamb outside
in cold or damp weather. They will seek
a sheltered dry area, and this simplifies
the checking of ewes lambing during cold

Once the lambs have arrived, we
enter a period of time when decisions
must be made quickly, and the results of
these decisions have a major influence
on the type of equipment and technology
we will need. Also, these decisions
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have a profound influence on our ultimate financial success.
Very soon after the lambs arrive we
must evaluate whether or not the ewe
will be able to successfully rear to
weaning, all of her lambs. If there is
question as to the ewe's chances of
rearing her lambs, we are then faced
with what we will do with the lambs that
she cannot raise. Two acceptable (from
a profit point of view) alternatives
exist. Both involve reducing the number
of lambs for a given ewe to that number
the respective ewe can successfully
handle. The first alternative is grafting or fostering, which is the transferring of a lamb from one ewe to another.
The successful acconplishment of the
grafting of a lamb varies greatly and
the circumstances vary from very simple
to very complex skills. There are many
thoughts on procedures and methods used
in grafting. By whatever means, the
foster mother must accept the grafted
lamb. Generally, the earlier the transfer is attempted, the easier and more
successful the transfer will be. Time
and space do not permit discussion of
all of the techniques used in grafting
lambs, but one does deserve mention.
All of us have at one time or another,
in one way or another, restrained a ewe
to either allow an orphan lamb to nurse
her or cause her to "accept" a lamb.
Many times this technique has been of
limited success. Recently, renewed
interest in grafting lambs has resulted
from the appearance of the grafting or
fostering crate. This stanchion device
restrains the ewe, but as important,
doesn't allow her to see or smell the
nursing lamb. In 3-5 days her own lamb
and the grafted lamb become undistinguishable and she readily accepts the
new lamb. The same procedure can be
used with two grafted lambs if the ewe
has lost her lambs. The foregoing is
a serious oversimplification. Much
attention has been given to the details
of construction and use of grafting
crates, and you are advised to check with
your extension specialists for their
recommendations.
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An alternative to grafting is
artificial rearing. During the past ten
years artificial rearing has received a
great deal of attention, and presently
is very much a part of our sheep industry.
In many cases, artificial rearing is an
alternative to grafting in management;
however, in some few cases there is no
alternative to artificial rearing. The
application of artificial rearing reaches
an extreme in those rare management
systems that artificially rear all lambs.
Our philosophy on the rearing of
"bonus lambs" resulting from maximization of reproductive rate includes both
grafting and artificial rearing. _We
will always first try to find a way to
successfully rear lambs on ewes. Our
initial attempt will be to "slime" graft
the lamb to a ewe with a single; if this
does not work, we go to the fostering
crate. When we have more lambs than
ewes to graft to or when the grafting
crate does not work (this is rare), we
then artificially rear the lamb. During
the lambing season we are always prepared
to artificially rear lambs.
Artificial rearing may take many
forms. Sheepmen with small flocks may
need to rear very few lambs and in such
cases individual bottles with nipples
may be sufficient. Larger operations
may need to establish artificial rearing
areas. Such areas can vary from simple
batch feeders accommodating up to 12
lambs in bedded areas to automated units
with a pipeline feeding system on slotted
floors capable of handling many lambs.
Regardless of the type of system, several
important requirements must be met.
Essential to the success of any
artificial rearing system is sanitation;
sanitation of the feeding equipment as
well as the rearing quarters. Keeping
equipment clean requires frequent washing.
In extreme cases, daily washing may be
necessary. Whatever the program for
cleaning equipment, it should be set up
on a schedule, and the schedule followed.
The use of preservatives in milk, such
as formalin, can reduce the frequency of

cleaning. Bedded areas must be cleaned
regularly, and clean, fresh bedding used
to replace contaminated bedding. We
prefer not to allow a build-up of bedding.
Very clean and easily managed areas can
be made using slotted floors. Generally,
a 4 x 8 foot sheet of expanded metal can
handle 12-15 lambs from the beginning of
milk feeding until they are weaned from
milk. Slotted floor units need not be
fancy and can be mounted on 2 x 6 or 8
inch lumber frames, elevated 12 to 24
inches off the ground and enclosed with
any suitable penning material. Such
units are very portable, compact and
easily modified if desired.
It is important that the milk replacer used in artificial rearing be of
high quality and specifically designed
for rearing lambs. Dairy herd milk replacers generally do not provide sufficient essential nutrients for maximum
growth of lambs. Intake of the milk
replacer is limited by limiting the time
the lambs have to consume replacer. We
do not allow older lambs, (3-5 week old)
free access to milk replacer. Although
limited availability of milk replacer
may not allow for maximum gains, it is
economical and causes the lambs to consume more dry feed. We always provide
the most acceptable dry feed (soybean
meal, creep feed and leafy alfalfa hay)
available for lambs as soon as they are
put on milk replacer. We also provide
a water source for each group of lambs.
Our objective is to have lambs eating
dry feed and water as early in life as
possible. We wean the lambs from milk
replacer at about 35 days of age by reducing their milk intake (time milk is
available) for 5 to 7 days prior to
weaning. Once the lambs are weaned from
milk replacer, we provide them with a
high-concentrate (at least 80% concentrate), high-protein (17-19% crude protein) diet. Although lambs may experience a slight setback at weaning, they
will rapidly recover and eventually gain
as well as normally reared lambs.
Once lambs reared on ewes have
formed the strong ewe:lamb bond, there

are a few very important things to watch
for and management practices to perform.
Scours can rapidly reduce lambs from
strong to weak, high-risk members of
your flock. Scours may hit lambs very
early (first several days) in life, and
it is our experience that this represents a sanitation problem best handled
by washing the ewe's udder, eliminating
the accessibility of the ewe to muddy
lots and the individual oral administration of antibiotics to each lamb. We
have successfully treated lambs with
antibiotic preparations recommended for
baby pigs. This situation must be
attacked quickly or disheartening losses
Can occur.

Although all mixing pens are
closely watched, we pay special attention
to the twin and triplet mixing pens. If
mismothering occurs, it must be quickly
corrected by returning the ewe and her
lambs to a "jug". After a few additional
days in the "jug", the ewe and her lambs
will generally be able to be returned to
mixing pens and successfully proceed
under normal management. The foregoing
in most flocks requires permanent (ear
notches or tattooes) and/or temporary
(paint brands or large ear tags) forms
of animal identification, so the shepherd
can immediately determine which lambs
belong to which ewes. Our practice is
to identify each ewe and her lambs with
the same paint brand as they come out
of the "jug". We also identify each
lamb with ear notches shortly after
birth. We use our identification in
establishing a lambing record and eventually and individual ewe production
record.
The necessary skills, such as
vaccinations (sore mouth and tetanus),
docking and castration are performed
as early in the lamb's life as possible.
We generally work our lambs as they
leave the mixing pens (7-10 days of
age) and go to rearing pens. This provides a large enough group for efficient
use of time, yet the lambs are reasonably
young (no large tails) and easily
handled (lambs are reasonably light in

weight). If stiff lamb disease is historically a problem, we give all lambs
an injection of "BO-SE" at birth.
Depending upon our experience with
repeated occurrence of stiff lamb disease, we give additional injections of
"BO-SE". Rarely do we give additional
injections to all lambs. Generally,
we treat on an individual basis.
Although good shepherds recognize
the timely accomplishment of skills as
part of life, many sheepmen do not
recognize the importance of scheduling
and timely execution of necessary
management practices. Too often, the
lack of a schedule means a delay in or
complete neglect of the necessary practices. This leads to other poor habits
and attitudes, and generally is the
trademark of a poor, inefficient operation. Plan! As with penning, the
efficient flow of animals through
management practices and skills should
be of major interest. Making things
occur in a logical, orderly fashion will
enhance the chances the necessary management practices will occur on time, and
in a way most harmonious with the shepherd
and animal.
In the future, specialized lambing
areas and equipment will be developed to
provide an environment that will maximize
the survival of the lamb. A more
thorough understanding of the genetic
and immunological factors that contribute to greatest lamb survival will allow
sheepmen to select and use rams and ewes
that will produce lambs that have very
low mortality rates. As we become better
acquainted with the behavioral characteristics of importance immediately
following birth and during the first few
days of life, we will be able, through
selection and management, to minimize
lamb losses due to mismothering. Through
study of management during lambing, we
should be able to reduce the labor required at lambing without compromising
lamb survival.
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Ewe and Lamb Management

Once lambs are safely past their
first several weeks they are beyond the
most hazardous part of their life. Now
is the time to insure that everything
possible is done to obtain maximum gain.
At no time in the future will more efficient gains be obtained. Thus, our
objective is to manage the ewe and lamb
to obtain maximum rates of gain from
birth to market.
Maximum rates of gain, means lambs
must be provided highly nutritious diets,
be free of parasites and diseases as
well as be free from environmental
stress (extreme temperatures, winds, etc.).
Under traditional forms of management
the ewe and lamb accompany one another
to pasture and graze together. When the
lamb or lambs reach market weight and
grade, or when it is time to prepare the
ewe for the next breeding season (whichever comes first) the lamb or lambs and
ewe are separated.
As we have increased forage production per unit of area and thus carrying
capacity, we have not always found
animal production per unit of area
increasing proportional to the increased
forage yield. This we reckon is due to
several very strong influences on the
lamb as well as the ewe. First, many of
our pastures, whether permanent or
improved, contain a majority of the stand
as cool-season grasses with the remainder
of the stand one or more legumes. Early
in the grazing season cool-season grasses
are of high nutritive value; however, as
the season progresses, quality declines.
In many cases our pastures do not contain
a good stand of legumes, and therefore
before the lambs reach market weight and
grade, a decline in forage quality
(mainly the cool-season grasses) places
a nutritional limit on lamb performance.
Thus, under most pasture management
systems, market lambs that do not go to
market very early (while pasture quality
is high) will have to eventually be fed
grain in order to reach market condition.

The second influence on the ewe and
lamb is the introduction of the lamb to
internal parasites. The most productive
pastures require intensive management,
and this generally means higher stocking
rates which causes the rapid spread of
stomach worms from the ewes to lambs.
Although there are several effective
worming compounds, none can claim to be
completely effective. Unless a tight
schedule (once every three weeks) of
worming is followed, lambs are going to
suffer a drop in performance due to internal parasites. Death losses are not
uncommon, and thus the toll in reduced
performance and death loss all lead to
reduced profit.
The third influence on the ewe and
lamb is the stress of high temperatures
and humidity as summer approaches. Even
with the best diets and no intestinal
parasites, elevated temperatures and
humidity will reduce feed intake, and in
some cases, increase the animal's maintenance energy requirement, and this in
turn reduces or eliminates gain.
To try to overcome these three
drains on lamb performance we have
studied many systems of management. From
our studies we would recommend the following to maximize profit. First, wean all
lambs at approximately two months of age.
Wean by taking the ewes away from lambs.
This means the lambs remain in familiar
surroundings, and the shock at weaning
will be less. All lambs that are early
weaned must have been creep fed. We
rarely allow lambs to go to pasture with
the ewes prior to weaning. If lambs do
not go to pasture, they will not obtain
performance-robbing loads of intestinal
parasites. The diet we provide for
early weaned lambs is high-concentrate
(at least 80% concentrates) and highprotein (about 16-17% crude protein) to
allow for maximum performance. We never
want the lamb to be hungry so we selffeed a ground complete mixed ration
(pelleting not necessary). Our diets
are formulated using the most economical
source of energy, which in our case is
corn. The source of protein is also
based on least cost per unit of protein
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provided, and in Illinois this is
generally soybean meal. Our roughage
can be grass, grass-legume or legume
hay. We generally use alfalfa hay
ground through a 3/8 inch screen.
Grass hays will do as well as alfalfa
hay so long as no more than 20% of the
diet is hay. As the lambs reach about
70 pounds, we recommend the protein
level be reduced to 14-15%. Lambs
weighing 90 pounds will do well when
the protein level is further reduced
to 12-13%. We use urea as a source of
crude protein only in diets for lambs
weighing 90 pounds or more.
We market lambs at appropriate
market finish which in the Midwest is
from 0.15 to 0.20 inches over the loin.
This means lamb weight at marketing
will vary due to sex and genetic background. Some of our larger framed
lambs will weigh as much as 125-130
pounds when in proper market finish.
We have rarely been docked for large,
well muscled lambs in proper finish.
We recognize that not all lamb buyers
or packers accept large lambs, but we
firmly believe that in time packers
will readily accept, if not prefer,
large properly finished lambs.
Proper finish is very important
not only from the point of view of
packer acceptance, but also for the
most efficient use of feed. As lambs
begin to deposit larger and larger
amounts of fat, they require more feed
per pound of gain. We see no point in
wasting feed by producing over-finished
lambs, nor do we see overfat lambs
helping the packer and thus the sheep
industry.
Large lambs, on the other hand, if
properly finished, represent another
means of increasing the amount of lamb
produced per ewe. As mentioned in the
beginning of this article, our objective
is to maximize the pounds of lamb
marketed per ewe per year. Thus a ewe
that produces two 135 pound lambs per
year produces the equivalent of three
90 pound lambs per year. Although
reproductive rate has its advantages in

overall productive efficiency, the function of the size of the market lamb must
not be overlooked. Again, we believe
that acceptable market lamb size will
continue to gradually increase, and in
the near future (10 or so years) today's
large lamb will be a rather well accepted
standard.

needs of the ewe throughout her production cycle is marked with wide variability. During her dry period and
during early gestation, her requirements
are rather low. It is during this
period that sheepmen often make a
serioud mistake. Overfeeding is often
a serious drain on the profit picture.
Overfeeding costs the sheepmen in
several ways. First, the financial
consequences of feeding more feed to a
ewe than is necessary to meet her
requirements, can be easily calculated,
and the problem made very obvious. The
loss that is more subtle is the possible
drop in reproductive performance and
expected productive life. Animals that
are carrying too much flesh have lower
reproductive rates as well as shorter
productive lives. Further, recent
evidence suggests that the accumulation
of excessive udder fat may influence
(decrease) subsequent milk production.
It is apparent that providing the ewe,
during post-lactation and early gestation, with sufficient but not excessive
levels of nutrients is essential.

We are often asked what we recommend
be done with the pasture made available
when lambs are weaned and not sent to
pasture. One dry ewe is the equivalent
of three lambs taken to market weight
and finished on pasture.
Slotted floors often prove to be
beneficial in lamb feeding. We have
found that during the summer, slotted
floors and some shade reduce environmental stresses. Slotted floors also
allow for control of stomach worms and
predators. Greater use can be made of
available shed space. Sanitation is
much easier to insure and there is no
bedding cost (the straw is ground and
fed to dry ewes mixed with ground
alfalfa). We find slotted floors
becoming more and more common in
Illinois. Most of the slotted floor
units are portable or at least easily
taken apart. Also, most are homemade.
Although cost is an important consideration, all of the sheepmen I know are
very satisfied with the performance of
their lambs and their unit.

The use of crop residues and other
low quality roughages in feeding the
ewe can greatly reduce the annual feed
costs. Generally, alfalfa hay, if
given free choice to dry ewes, will be
eaten in amounts more than needed to
meet their nutritive requirements. Wheat
straw, on the other hand, will not
support the energy needs of the dry ewe,
but when alfalfa and straw are gound and
mixed together in equal amounts and
self-fed, both the energy and protein
needs of the dry ewe are met. We find
more sheepmen using residues either
through grazing or collecting them and
formulating a diet to meet the ewe's
requirement. No doubt more and more
residues will be used in ewe diets, but
one word of caution is important--make
sure the economics of collection,
storage and processing for feeding allow
you to make a savings using them. Don't
be trapped in the false economy found
in utilization of some residues because
of the expenses of collection, preparation and feeding.

In the future I think we will find
mechanization of ewe and lamb management
and not just mechanization of feeding.
Once we become better acquainted with
the behavioral characteristics of sheep,
we will find their use in management,
and because of the ever increasing cost
of labor, mechanization of sheep management will become a reality. We also see
sheep producers developing more specialized equipment and areas to aid in
proper management.
The Ewe
A few final thoughts need to be
directed toward the ewe. The nutritional
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Much earlier we talked about ear
tags or ear notches as a form of identification for lambs and the development
of a lambing record as well as an
individual ewe performance record. As
in any business, it all boils down to
obtaining and keeping highly productive
individuals. Unless you know, based on
records, the performance of your ewes,
you will likely not be able to effectively determine which ewes should be
culled. As important as records, is
the determination to use the records
and cull with objectivity. By all means
have the conviction to use your records
and cull marginal ewes.

but will be a major contribution to
American agriculture. Our . challenge is
to plan.and prepare for the future
because the future belongs to those who
plan for it. Finally, each one of us
must answer the question: "How can I
best contribute and what is my plan of
action?"

In the future we will continue to
see more replacement ewes made to perform a special task. There is no one
best ewe or type of ewe, and thus
specialization in the production of
commercial ewes will become an even
greater part of our industry. Sheep
and in particular the ewe will receive
more and more of her nutrients from
supplemented residues (we call them
"hay extenders"). In the Midwest we
will find more and more intensive production based on the utilization of lowcost feeds, the maximization of reproduction and greater mechanization of
management.
Personal Thoughts
You and I are part of an exciting
time in the history of the sheep
industry. Certainly no domestic animal
is better suited to utilize roughage in
producing a marketable product than the
sheep. The ewe's ability to produce 2,
3 or even 4 lambs per year is a decided
advantage. Yes, we will continue to be
faced with challenges, but from answering
these challenges will come the opportunity
to develop a stronger and stronger
industry. Today we find ourselves with
both a strong wool and market lamb
market--one we can't satisfy with our
present productive capacity. Strong,
intelligent growth is the answer.
Realization of this growth will not only
be very gratifying to the sheep producer
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TANSY AND SHEEP
Morrie Craig
School of Veterinary Medicine
Oregon State University
According to the literature, Senecio
jacobaea (tansy ragwort) species vary
greatly in their toxic effect on animals.
Horses, cattle and pigs are very susceptible. On the other hand sheep, deer and
rabbits are generally thought to be
resistant to the effects of tansy. For
example, if a cow or horse consumes a
mere 10 percent of its body weight in
tansy, it will perish, whereas sheep or
deer will not. Death for the cow and
horse will be from a progressive liver
fibrosis over several months. Clinical
signs will not be evident until the last
days. However, few studies have been
conducted with sheep and confusing
results exist in the literature concerning the toxic effects of tansy.

biological control, a pointed question
is posed; what is the effect of tansy
on sheep?
Since 1971, the School of Veterinary Medicine has conducted an ongoing
study of tansy ragwort toxicosis in
cattle and horses. The present goal of
this study is the development of a
diagnostic tool for veterinarian clinicians. In 1977 several enzymatic tests .
were conducted on the blood of affected
animals. The objective was to identify
possible enzymatic indicators of liver
damage caused by pyrrolizidine alkaloids.
In preliminary trials blood was taken
from lab animals, horses and cattle.
Clinical analysis indicated three
enzymes that might be useful as a diagnostic tool: a-glutamyl transpeptidase,
glutamate dehydrogenase and alkaline
phosphatase. Following these trials,
four cows and four horses were fed
five percent tansy. Blood samples
were taken weekly for four months and
analysis of the above three liver
enzymes were performed.

Several reports from New Zealand in
1967 and 1968 claimed that sheep when
fed Senecio jacobaea suffered serious
and chronic liver damage. These sheep
were fed about 12 percent of their feed
per month as tansy for 11 to 16 weeks.
Sheep suffered impaired liver function
and a 70 percent mortality over the
ensuing months. In contrast to that,
a report from Australia found no ill
effects with similar dosages of tansy.
In Oregon, livestock producers have
long recognized tansy toxicity as an
economic problem in the cattle and
horse industry. To help alleviate this
problem a program has been initiated to
eradicate the composite weed. Part of
this total program is the development of
a biological control for tansy ragwort.
The cinnabar moth (Tyria jacobaea) and
the flea beetle (Longitarsus jacobaea)
have been recommended and tested as
possible controls; both have had limited
success. Sheep have also been suggested
as a biological control. Since confusion
exists regarding tansy toxicity in sheep
and since sheep are recommended as a
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Using similar portocol, another
experiment was begun. Nine sheep,
three controls and six experimental
animals, were fed 50 percent tansy. A
pelleted mixture of alfalfa and dried
tansy plants was fed to the six sheep
for a period of four months. Each sheep
consumed about 200 percent of its total
body weight in tansy. Therefore, the
total amount of pyrrolizidine alkaloids
fed to each sheep averaged 1044 gm/kgm
body weight. This was about three times
the quantity of alkaloids fed by New
Zealand researchers.
The sheep were enzymatically monitored throughout the four months, no
elevation in any of the three enzymes
was found (see Fig. 1). For example,

according to our experiments the normal
level for sheep of a-glutamyl transpeptidase was 38 ± 5 IU/Q. These levels
stayed relatively constant in both controls and tansy sheep; however in cattle,
where normal values are 15 ± 3 IU/9„
the levels elevated to values of
120 IU/R, and in horses as high as 180
IU/k. Periodic liver biopsies were also
taken. No fibrosis, biliary hyperplasia
or megalocytosis was observed. At the
end of the fourth month, two of the six
sheep were necropsied. Neither gross
pathology or histopathology showed any
significant lesions. Hepatic tissue was
examined microscopically, no cellular
degeneration and necrosis, fibrotic tissue
or megalocytosis was found. The sheep
appeared in good condition with adequate
stores of fatty tissue around their
organs. In fact the animals seemed to
thrive on tansy. At this stage of
experimentation, results indicate sheep
eating tansy totaling 200 percent of
their body weight are not affected by
tansy liver toxicity.
It should be understood that these
results are considered a modus operandi
rather than a definitive answer to the
effect of tansy on sheep. Statistically,
six animals is a small number; four
months is a short period of time; and
experiments of a negative nature are
difficult to interpret. However, the
data is important in substantiating
sheep as a possible biological control.
Therefore, we are continuing the
studies and adding a further dimension
by enzymatically monitoring flocks
presently used as biological controls
throughout the state.
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FIGURE 1. Enzyme activity from sheep serum
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LEPTOSPIROSIS IN SHEEP

J. A. Schmitz, DVM, PhD

Besides causing death in young or
adult sheep, leptospirosis can also
result in abortions, stillbirths or
birth of premature or weak lambs. We
have diagnosed this problem in several
breeding flocks also in the midWillamette Valley. Diagnosis in these
cases has been made on the basis of
high antibody levels against Leptospira
in the blood of the dams.

Acting Director
Veterinary Diagnostic Laboratory
School of Veterinary Medicine
Oregon State University

Leptospirosis is a contagious disease affecting many animal species,
especially cattle, pigs and dogs. Man
is also susceptible to the disease and
potentially can contact the infection
from animals. Leptospires are
bacteria-like microorganisms that are
common throughout the world. Although
leptospirosis in sheep has been
reported in many countries including
the United States, it is not regarded
as a common problem in sheep. In the
U.S., for example, there are only
about three publications in the veterinary literature describing outbreaks
of this disease in sheep. During the
past winter we have diagnosed this
disease in a large number of cases
from many flocks principally in the
Mid-Willamette Valley area. The
sheep that have died have been primarily yearling lambs; however, we
have also had several young adult ewes
and lambs as young as 4-6 weeks with
this disease. Up to 10% death losses
have been experienced in some yearling
lamb flocks. In most cases the sheep
were not observed to be sick but were
found dead in the morning. Post mortem
findings on these sheep have included
extremely yellow discoloration of fat
and body tissues (icterus or jaundice),
dark-colored kidneys, red-colored urine
(hemoglobinuria), thin watery blood
and in some cases increased amounts of.
bloody fluid in the heart sac. Close
observation of a flock may reveal affected animals that are depressed and
have increased temperatures (104°-106°
F). If the sheep are driven long distances, affected sheep often drop back
behind the main flock and may be
observed to pass red-colored urine.

Leptospirosis is spread by chronically infected animals who may themselves exhibit no signs of the illness.
Swine are known to carry the infection
for long periods of time and shed the
organism in the urine. Cattle can also
carry and spread the organisms in the
urine though not usually over so long a
time period as swine. Both cattle and
pigs have been identified in some cases
as the source of leptospiral infections
in sheep. Once established in a flock,
the newly infected sheep pass the organisms in their urine and thereby spread
the infection to other members of the
flock. Classically leptospirosis is
spread through the water. Ponds, water
troughs, puddles, etc., are contaminated
with infected urine and the susceptible
animal acquires the infection by drinking it or by splashing the water onto
mucous membranes of the nose, eyes, etc.,
or onto skin having abrasions or cuts
that allow the organism to penetrate
into the tissues. Nearly all of the
Leptospira cases we have seen in sheep
have been in flocks maintained in
pastures or fields having much surface
water.
Definite diagnosis of leptospirosis
is difficult since the organism is extremely difficult to grow in the laboratory. As implied above, we rely primarily on the demonstration of high antibody levels in the blood of animals to
diagnose leptospirosis. In any flock
many of the sheep may be infected with
the leptospires but only a portion of
these will exhibit clinical disease or
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Leptospirosis does respond to
treatment. Affected sheep can be
treated by one of the following
methods: Streptomycin at the rate
of 1 gm/100 lb. of body weight, and
penicillin at the rate of 3000 to
5000 units/lb. of body weight given
daily for 3 to 6 days; (2) chlortetracycline or oxytetracycline at
the rate of 5 mg/lb of body weight
given daily for 3 to 6 days; or (3)
oxytetracycline or chlortetracycline
given daily in the feed at the rate
of 1 mg/lb. of body weight for 7 days.
Consultation with your veterinarian
for diagnosis, treatment and vaccination of your flock should be a part
of your overall management program.

die from the infections. On a herd
situation we would routinely take
blood samples from 6 to 10 sheep
and test them all for leptospiral
antibodies. Normal sheep and even
vaccinated sheep will have no antibodies or very low antibody levels
against Leptospira organisms, hence
if all or some of the sheep have
high antibody levels we know that
they have experienced an active
infection with the organism. Antibody levels take at least 10 days
after infection to develop, hence
if blood samples are taken too early,
it is possible to get a negative test
for antibodies even though an infection has occurred. Ewes will often
have a high leptospiral antibody
level at the time leptospiral abortion occurs, hence testing of the
ewe's blood at the time of abortion
is recommended. The services of a
veterinarian should be utilized to
insure that blood samples are properly
collected and submitted to the diagmostic laboratory.
Previous reports of leptospirosis
in sheep list Leptospira pomona, L.
icterohemorrhagica and L. grippotyphosa
as the infective serotypes. This winter we have identified L. hardjo as
the primary Leptospira serotype involved but in past years L. pomona infection has also been diagnosed. There
are suggestions of possible L. grippotyphosa infection in some of our Oregon
flocks also. Vaccination with one
Leptospira serotype will not protect
against infection with a different •
serotype thus it is necessary to vaccinate against all serotypes in an
area. In the Willamette Valley it
would appear that sheep should be
vaccinated with the "three-way" vaccine containing L. pomona, L. grippotyphosa and L. hardjo. Other serotypes do exist and could potentially
cause disease, however.
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Artificial Rearing of Lambs
Ralph L. Phillips, Mark Wing and Martin Vavra
Eastern Oregon Agricultural Research Center
Union Station, Oregon State University
Historically, many large sheep
producers have preferred single lambs
because many lambs born as twins or
triplets died of starvation. Today the
situation is changing; more sheep are
being raised under intensive management.
The introduction of the high reproduction potential Finnish Landrace breed
and higher lamb prices have made raising
"bummer" lambs more attractive.

First Year Study

This study was designed to compare
the performance of lambs raised on a
cold-milk system with lambs raised on a
warm-milk system. Lambs, randomly
allotted in two groups, were kept in
separate pens. One group was raised on
the cold-milk system and the other
group was raised on the warm-milk
system.

The purpose of this paper is to
compare several management options for
raising orphan lambs. The information
is intended to help the sheep producer
decide whether he can afford to raise
bummers and if so by what method.

The cold-milk system consisted of
a commercially available two-gallon
bucket equipped with nipples. The
lambs were taught to nurse during a
three- to four-day training period.
Milk was always available.

Procedure

The warm-milk system utilized a
conventional "pop" bottle with • a rubber
nipple. Lambs were offered 12 ounces
of warm milk four times a day for 14
days. They were then offered 16 ounces
three times a day for the remainder of
the study.

The information presented summarizes a three-year study on the
artificial rearing of lambs.
Station ewes lamb from early January to mid-February. The foundation
blood is Columbia and Targhee. Crosses
with Finnish Landrace and Hampshire are
also in the flock. Table 1 shows the
growing and finishing rations used in all
studies. The growing ration was fed
until the lambs reached about 70 pounds
and the finishing ration was fed from
70 pounds to a finished weight of about
100 pounds.

Milk for both systems was mixed
(as per directions on the package) in
bulk and stored under refrigeration.
Daily milk intake was recorded on a
group basis. The labor required for
each system was also recorded. All
feeding equipment was cleaned and disinfected daily.

The selection and management of
lambs from birth to going on test was
the same for all three years.

Each pen was equipped with a heat
lamp. Lambs always had access to a dry
feed (growing ration) and water.

The largest lamb born as a triplet,
lambs from ewes that could not rear
twins, from ewes that would not claim
and from ewes that died were raised
artificially using a commercial lamb
milk replacer. Lambs to be raised
artificially were left with the ewe for
24 hours to ensure at least one feeding
of colostrum. Colostrum was given by
bottle to lambs unable to nurse or when
the ewe was unavailable.

Second and Third Year Studies

These studies were designed to
compare the performance of lambs raised
under a cold-milk/free-choice or coldmilk/limited-feeding system. During
the starter period all lambs were
placed on a cold-milk system for one
week and the lambs had gained 5 pounds or
weighed 12 pounds. At this time lambs
were randomly allotted into the two
25

treatments and kept in separate pens.
The cold-milk/free-choice group was
managed the same as the previous year.
The limited-fed group was fed 30 percent less milk than the free-choice
group. Limited-feeding lambs were fed
half of their daily ration in the morning
and half in the evening. Milk consumption was recorded on a group basis.
Lambs were weighed weekly from birth to
three weeks post-weaning then every two
weeks until they were finished.
Weaning Management
Lambs were abruptly weaned all three
years when they reached a weight of about
30 pounds. Lambs were then fed the
growing ration until they reached about
70 pounds. Then they were switched to
the finishing ration and fed to a weight
of approximately 100 pounds.
Results and Discussion
Data comparing the artificial
rearing of lambs on a cold-milk and a
warm-milk system are presented in Table
2. The cold-milk system required 1.3
fewer hours labor per lamb than did the
warm-milk system. Lambs on the cold
milk consumed more milk replacer (7.5/
lb/lamb) and gained faster (0.56 vs.
0.45 lb/day) than did the lambs on warm
milk. However, the lambs on the warm
milk appeared healthier during the early
part of the nursing period. The lambs
on warm milk did not consume as much
milk, adjusted to weaning better and
consumed more dry feed than the coldmilk fed group. The two-week postweaning gains were greater (0.26 vs.
0.15 lb/day) for the warm-milk fed
lambs.
Data in Table 3 is an average of
two years that compare the cold-milk
system/free-choice with limited feeding
of cold milk. Both groups of lambs spent
similar time (15.10 vs. 16.70 days) in
the starter period and on their respective treatments (22.90 vs. 24.00 days).
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During the treatment period, each lamb
on limited feeding consumed an average
of 3.40 pounds less milk replacer
powder than lambs on the free-choice
treatment. Their average daily gains
were only slightly less (.13 lb).
Three-week post-weaning daily gains for
the limited-fed lambs were 0.35 pounds
vs. 0.09 pounds for the free-choice fed
lambs.
Labor, feed costs and return per
lamb data for rearing lambs by coldmilk/free-choice vs. warm milk are
presented in Table 4. The cold-milk
system required less labor than the
warm-milk system. Milk replacer costs
and total feed costs were higher for
the cold-milk/free-choice system than
for the warm milk. The warm-milk
system had a'higher return per lamb
than the free-choice/cold-milk system
($22.89 vs. $19.24). The return per
lamb without charging labor against cost
and valuing the lamb at birth at $5.00
per lamb gives a figure of what the
lamb returned. This value divided by
hours spent in raising the lamb gives
the return per hour invested in the
lamb. The return per hour invested was
greater for the coldmilk system than
for the warm-milk system ($6.19 vs.
$4.97).
Labor, feed costs and return per
lamb data for rearing lamb by coldmilk/free-choice vs. cold-milk/limitedfeeding are presented in Table 5. The
labor requirement was similar for both
systems. Milk powder costs, feed costs
and total costs were higher for the freechoice feeding system. The limitedfeeding system returned more ($22.34 vs.
$20.03) and there was more return per
hour of labor invested ($5.98 vs. $5.36)
than for the free-choice system.
Summary and Conclusions
There are many factors a sheep
producer should consider before deciding
to raise bummer lambs. One factor is

the market value of a day-old lamb. If
a day-old lamb is valued at $10 and labor
valued at $4.50 per hour, the net return
would be greater if the lambs were sold
at birth. Another factor is the availability of inexpensive labor--a spouse
who enjoys raising bummers, children
with interest in sheep or a neighbor
child who would be willing to care for
the lambs. If labor is available for
$2.50 per hour, it would be economical
to raise the lambs. Also, the larger
the number of bummers raised at one time,
the more efficient the operation becomes.

The cold-milk/limited-feeding
system for raising bummers requires
more management but will return more
per hour invested when compared to a
free-choice/cold-milk system. The coldmilk/limited-feeding system would be
the best way to raise a large number of
lambs if time were limited. If there
is a good source of "cheap" labor, the
return may be greater feeding warm milk.
Cold-milk/limited-feeding and the warmmilk systems appear to be superior to
the cold-milk/free-choice system.

Table 1. Ration costs and formulation.
Cost/100#
Barley

Growing Ration (%)
Yr. 1
Yrs. 2/3

Finishing Ration (%)
Yrs. 2/3
Yr. 1

$ 6.45

66

65

34

66

2.75

26

21

60

23

10.00

5

8

Molasses supp.

6.00

5

1

Urea

8.00

Salt

2.50

Alfalfa hay
Cottonseed meal

5

5

5

1

1

1

Table 2. Inputs and average performance per lamb for cold-milk vs. warm-milk
fed groups
Cold Milk
Time, hr.
Total milk powder fed, lb.
Avg. daily consumption, lb.

2.3
25 (20 gal)
0.76 (2.4 qt)

Warm Milk
3.6
17.5 (14 gal)
0.56 (1.8 qt)

Days fed milk

32.8

31.1

Birth weight, lb.

10.8

11.1

Weaning weight, lb.

28.7

25.3

Avg. daily suckling gain, lb.

0.56

0.45

Two-week post-weaning ADG, lb.

0.15

0.26

Table 3. Input and average performance per lamb for free-choice or limitedfeeding groups.

Free-Choice Feeding

Limited Feeding

Starter Period
Days

16.7

15.1

Daily milk powder, lb.

0.54 (1.7 qt)

0.55 (1.8 qt)

Total milk powder, lb.

8.19 (6.6 gal)

9.2 (7.4 gal)

Avg. daily gain, lb.

0.43

0.47

Test Period
Days

24.0

22.9

Daily milk powder, lb.

0.61 (1.9 qt)

0.43 (1.4 qt)

Total milk powder, lb.

13.9 (11.1 gal)

10.5 (8.4 gal)

Total dry ration, lb.

1.1

4.6

Avg. daily gain, lb.

0.70

0.57

Post-Weaning/Finishing
Days
Daily dry ration
Total dry ration

108.7

112.6

2.75

2.93

298.9

329.9

Avg. daily gain

0.62

0.64

21-day post-weaning avg.
daily gain

0.09

0.35
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Table 4. Average labor, feed cost and return per lamb for cold-milk/freechoice vs. warm milk for rearing lambs artificiallyl.
Warm Milk

Cold Milk
2.3

3.6

Milk powder, $

11.62

8.05

Feed cost, $

18.64

19.06

Total cost, $

30.26

27.11

Final wt., lb.

99

Value of lamb, $

49.50

50.00

Return, $

19.24

22.89

6.19

4.97

Labor, hr.

Return per hr. of
labor invested, $

100

Milk replacer was valued at 46M1b, growing ration at 5.7G/lb, finishing
ration 4.2/lb, a lamb at birth is valued at $5.00 and market lamb valued
at 5W1b.

Table 5 Average labor, feed cost and return per lamb for cold-milk/freechoice vs. cold-milk/limited-feeding for rearing lambs artificiallyl.
Free-Choice Feeding

Limited Feeding

2.8

2.9

Milk powder, $

10.16

9.06

Feed cost, $

20.06

18.41

Total cost, $

30.22

27.41

Labor, hr.

Final wt., lb.

100.5

99.5

Value of lamb, $

50.25

49.75

Return, $

20.03

22.34

5.36

5.98

Return per hr. of
labor invested, $

Milk replacer was valued at 464/1b, growing ration at 6.0V1b, finishing
ration at 6.2/lb, a lamb at birth is valued at $5.00 and market lamb
valued at 5W1b.
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