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THE USE OF CORN SILAGE, LEGUME SILAGE, AND WINTER PASTURE
FOR WINTERING EWES DURING GESTATION AND LACTATION
C, F. Parker, R. W. Van Keuren, and R. R. Johnson
Departments of Animal Science and Agronomy
The winter ration for the commercial ewe flock is generally the
most expensive item in the budget of sheepmen in the farm flock states*
The nutritional demands of the ewe are highest during late gestation
and early lactation* This period normally occurs during the winter
months when roughage and concentrate feeds are the most costly to the
producer. During the past 2 years, alternative methods for meeting
the nutritional requirements of the pregnant ewe at a lower cost to
the producer have been studied at the Research Center.
One area under investigation has been the use of pasture for
reducing feed costs during the winter months. This study was initiated
in 1966 by deferring early grazed pastures from late June until midNovember. The pastures were predominately brome and tall oatgrass
with some orchardgrass, Kentucky bluegrass, and timothy. "Fertilization
consisted of a 200 Ib. application of ammonium nitrate per acre in
mid-August. Electric fence was used to subdivide the pastures into
smaller areas for greater control over the grazing habits of the sheep.
Winter grazing was initiated during mid-November, with a stocking
rate of four to six ewes per acre. The ewes were not housed or given
supplemental feed until lambing began in mid to late February. At
this time, the ewes were moved to a barn and fed a legume or mixedlegume-grass hay plus concentrate. A third ration consisting of
legume-grass silage was fed ad libitum throughout the test.
RESULTS 1966-67
A preliminary study of the value of winter pasture was conducted
during the 1966-6? wintering period. Forty Columbia and Targhee ewes
were allowed to graze on winter pasture until lambing began on February
15- At this time all ewes were moved to a barn and fed a daily ration
consisting of Ij. Ib. of alfalfa hay and 1.5 Ib. of concentrate feed.
Legume silage ewes were fed silage ad libitum.

TABLE 1. Lamb Growth Data (196?)
Ewe Wintering Ration
In-Barn
Winter
Legume
Control
Pasture
Silage

Birth weight (Ibs . )

11.1

10.1

10.5

30-Day weight (Ibs . )

26.8

2U.6

2U.3
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Table 1 shows the growth performance of lambs reared under the
three ewe feeding schemes. The least squares means show the control
lambs to be slightly larger at birth and at 30 days of age than.the
silage and pasture managed flocks* These differences were not statistically significant nor considered of practical importance. There
was a significant difference in the estimated milking ability of the
ewes scored at lambing time. The conventionally fed control and legume
silage ewes were scored higher than the winter pasture ewes. However,
the score for the pasture ewes was only slightly below average.
Plant analysis data from winter and early spring pasture samples
are shown in Table 2. A large portion of the winter pasture was
classified as green undergrowth from growth during the previous fall*
The quality of this regrowth as shown in Table 2 compares favorably
with that observed on the whole plant analysis of the same pasture
during the following growing season. The quantity of feed saved from
the use of winter pasture during the gestation period amounted to 316
lb. of alfalfa hay, 1^9 lb. of legume silage, and $l± lb. of concentrate
per ewe. Preliminary results from the trial indicate that more economical methods of wintering ewes are available.
TRIAL 1967-68
Corn silage has been widely used as a quality roughage for sheep
but generally in combination with legume hay and supplemental protein
and mineral* Workers at this Research Center and in other states
have previously reported that properly supplemented corn silage and
legume-grass silage can be used as entire sources of roughage in the
ewe ration* Numerous reports have shown that a greater quantity of
TABLE 2.— Plant Analysis (1966 Samples)
Protein1

Dry Matter
Digestibility2

%

%

January 30th Sample
Tall Oat grass
Mature stems
Mature leaves
Green undergrowth

8.h
13.h
2lu*

50*1
^2.6
6?.2

June 9th Sample (whole plant)
Tall oat grass
Orchardgrass
Timothy
Bluegrass

13.1
12.6
15.8
12.8

58.1
58.5
62/5
55.6

Calculated on a dry matter basis.

2 Determined using artificial rumen fermentation techniques.

digestible energy can be produced from an acre of corn silage than
from any other crop* Silage feeding can also be easily automated and
has the potential for widespread use in confinement rearing operations,
The use of a completely ensiled ration based on corn silage has
not been previously evaluated as a total feed for gestating and lact a t i n g ewes* Two complete corn silage rations were studied during the
past year* Each silage ration contained 1 percent urea, .£ percent
limestone, and ij. Ib. of dicalcium phosphate supplemented per ton of
wet corn plant material at the time of ensiling. An additional 225 l"k<
of corn and cob meal per ton was added to one silo in an attempt to
stratify the energy level of the silage to the energy requirements of
•the ewe during late gestation and lactation*
TABLE 3.—A Comparison of the Average Body Weights and Total
Feed Gonsiiinption for the Winter Bat ion Groups (1967-1968)
Lot 1

Lot 3
Corn
Silage

Lot U1
Corn
Silage

30

29

30

Control

Lot 2
Legume
Silage

30

30

11-20-67

155

11*9

11*8

156

1$1*

12-13-67

155

15k

li*6

151*

157

1-10-68

155

165

1514

165

156

2-27-68

188

176

179

182

177

5-13-68

lUi

Ihh

135

Ui6

138

Number of ewes

•

Lot 5
Winter
Pasture

Av. weight of ewes (Ibs.)

Av. feed per ewe (Ibs.) 159 days
Mixed legume hay
577

-

90

Legume silage

-

1681

-

Corn silage

-

-

1523

Concentrates^

80

151*1

778

An additional 225 Ibs. of corn and cob meal was added per ton at time of
ensiling»
2 Consists of 80 percent shelled corn and 20 percent soybean oil meal by

weight *

A conventional type ration consisting of legume or mixed legumegrass "hay plus shelled corn and soybean oil meal pellets was fed to
those ewes serving as an in-barn control group* A legume-grass silage
ration fed ad libitum was evaluated during both years of the test.
RESULTS 1967-68
A total of llj,9 Columbia and Targhee ewes of mixed ages were
randomly assigned on November 20 to five treatment groups* Table 3
presents the comparative information for the average body weights and
the average amount of feed consumed for each lot during the test period,
The Lot 1 control group received 3.£ lb* of alfalfa hay per day
throughout the test period. Concentrate feeding for this group began
in February and was increased from .66 Ib. per day to 1*0 Ib. per day
prior to the start of the lambing season, February 27* The lactating
ewes in the control group received 3*£ lt>. of alfalfa hay plus 1*5
Ib. of concentrate daily. The ewes on legume silage were fed ad
libitum and consumed an average of 11 Ib* per head daily prior to
lambing and 12 Ib. after lambing. The ewes being fed on corn silage
a& libitum in Lots 3 and L|_ consumed approximately 11 Ib. of silage
daily prior to and after lambing. The Lot 5 ewes on winter pasture

TABLE 1|.~flock Performance Data (1968)

Control

Lot 2
Legume
Silage

Lot 3
Corn
Silage

Lot h1
Corn
Silage

10.9

10.2

10.1

11.1

10.9

12.0

11.3

11.7

12.3

11.1

9.8

8.2

8.5

9.9

10.8

30-Day weight
Average

26.?

19.9

20.6

21.8

22.8

Single

30.2

2U.2

25.0

2U.8

25.3

Multiple

22.8

1^.5

16.2

18.8

20.3

lli.O

11.3

11.5

13.1

11.7

Lot 1
•

Birth weight
Average
Single
Multiple

Fleece weight

Lot 5
Winter
Pasture

An additional 225 pounds of corii and cob meal was added per ton
at time of ensiling.
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were supplemented with hay during the heavy snowfall in January and
early February. These ewes were moved to the barn on February 20 and
were fed the high energy corn silage ration ad libitum throughout the
remainder of the test.
The body weight data shown in Table 3 indicates that all groups
made satisfactory weight gains during the gestation period. The
weights recorded on May 13 were taken approximately ?0 days after the
lambing season began and show that the legume silage ewes lost less
weight during lactation than the other groups.
The lamb performance data and average fleece weights presented
in Table Ij. indicate the comparative value of the various rations in
this study for wintering ewes. An objective comparison of ration

TABLE g.--Pasture andSilageSample Analysis (1967-68)

Area 1
Sample date
11-6?

Protein
%

Dry Matter
Digestibility

Tons Dry
Matter /A ere

%

20.8

60.1

l.l

12-6?

18.0

53.7

l.l

1-68

17.3

55.5

l.o

5-68

15.3

62.5

12-67

7.8

33.2

l.U

1-68

7.2

33.6

1.7

•

1.9

Area 2
Sample date

Silages
Legume
Corn
Silage I
Silage II1

Net Dry Matter
%

16.3

33.9

11.6
16.0

30. h
38.U

Silage was supplemented with 225 Ibs. corn and cob meal per
ton at the time of ensiling.

differences on lamb performance can be made by evaluating the group
averages for birth, weight and 30-day weight for those lambs born as
singles and multiples.
Lambs born as multiples and suckling ewes fed legume silage ad
libitum were the smallest at birth and made the slowest gain to 30
days. The ewes in this group were scored the poorest for milk production at lambing. The conventionally fed control ewes made the largest
average gain during gestation, produced the heaviest lambs at 30 days,
and sheared the heaviest grease fleece weights.. However, lambs born
to ewes fed the high energy complete corn silage ration ad libitum
were the heaviest at birth, scored the highest in lamb vigor, and their
dams were scored the highest for milk production at lambing.
The winter ration with the least cost was Lot %, the winter
pasture-high energy corn silage group. The ration cost for this group
during gestation and lactation was more than £0 percent cheaper than
the Lot 1 control. The birth weights and 30-day weights of the lambs
born in Lot 5 indicate that winter pasture during gestation and corn
silage during lactation can be an efficient ration for wintering ewes.
The pasture and silage analysis presented in Table 5 show that
defer led summer grazed pastures can provide excellent quality feed for
winter grazing. Data for the samples from Area 2 show a considerably
lower quality of winter pasture from fields which were not grazed the
previous spring or summer. The low protein content and digestibility
of the pasture was found to be undesirable for use as winter feed for
gestating ewes. The silage sample analysis shows that corn silage
supplemented with 1 percent urea provides adequate protein for wintering ewes when consumed at the levels observed in this test.
Differences in ewe and lamb mortality among the treatment groups
were not found to be significant. Listeriosis ("circling disease 11 )
was diagnosed as the cause of death for one ewe in Lot 3» There were
no indications of pregnancy disease.
Studies during the past two winter season have shown that summer
grazed pasture deferred for winter pasture provides excellent quality
feed for gestating ewes. The use of corn silage supplemented with
urea, limestone, and dicalcium phosphate as a complete ration for
gestating and lactating ewes was found to be an economical and practical ration during the winter months. Grazing ewes on winter pasture
during gestation and feeding a complete corn silage ration ad libitum
during lactation reduced the cash cost for wintering ewes by more than
^0 percent when compared to a conventional legume-hay concentrate ration.

CORN SILAGE AS A FEED FOR SHEEP
Ronald R, Johnson and K. E. McClure
Department of Animal Science
It has been known for some time that the maximum yield of feed
energy per acre of land can be achieved under most Ohio systems of
management by making silage from well-eared corn. This is partly the
reason for corn silage being the major feed for finishing cattle as
well as other types of beef and dairy cattle in this state* In addition to this economical advantage, corn silage represents a feed which
can be harvested over a wider range of calendar dates and without much
concern for the weather and moisture conditions important in hay making
Furthermore, corn silage lends itself well to automated feeding systems
used in modern beef and dairy operations.
Although many commercial sheep producers have made use of corn
silage for a portion of their feed system,, it appears that more people
should consider seriously this feed as a means of meeting the energy
requirements of sheep* Well-eared corn silage is a high energy feed,
since it may contain as much as %Q*~6Qfo ears at full maturity. Thus,
if the stalk and leaf are considered equivalent to hay, this would
compare to using a ration which is approximately ^Ofo ground ear corn
and ^Ofo hay—a very common ration used by many commercial lamb producer
This would also be adequate to meet energy needs of pregnant and lactating ewes without much additional grain supplementation. On the
other hand, corn silage is naturally deficient in protein, phosphorus,
and possibly other minerals, as well as vitamins A and D. Thus, with
feeding systems utilizing corn silage as the major feed ingredient,
more care must be taken in planning the proper supplementation program.
Questions have been raised in the past few years as to the most
ideal time at which to ensile corn. A comprehensive study of the
effect of maturity on the nutrition value of corn silage has been conducted at the Research Center during the last I|_ years and the results
are briefly summarized here. Corn plant material was harvested at
eight stages of maturity varying from blister stage to a very mature
stage and ensiled in plastic bags. These silages were then fed to
sheep in digestion trials to determine digestibilities. In addition,
weights of the component parts of the corn plant as harvested from the
field were measured.
As the corn plant matures, there is very little growth of the
stalk or leaf after tasseling. Instead, the ear portion of the plant
is forming rapidly and depositing the highly digestible starchy portion
of the plant. Since this part is the most valuable as an energy source
to animals consuming the plant, it is desirable to allow this process
to proceed to the maximum before harvesting as long as other nutrients
are not lost at the same time. Maximum yields of dry matter per acre
were obtained in these studies when the corn was between the dent and
glaze stages of maturity. At this point, the corn plant is also
approaching the maximum percentage of the plant weight as ears. Thus,
the making of silage at an earlier date would sacrifice some yield of
dry matter per acre.

TABLE 1.—Composition and Digestibility of Corn Silages
Made at Several Stages of Maturity

Stage of
Maturity

Harvest
Date
MonthDay

Composition
Dry Matter Crude Protein

Apparent Digestibility
Dry Matter Crude Protein

Blister

8-18

20.8

11.7

67.2

75.7

Early Milk

8-25

21.8

12.0

67.5

75.8

Milk-Early
Dough

9-3

2ii .k

11.6

70 .h

77 .5

Dough Dent

9-10

27 .8

10 .9

71 .6

76 .0

Glaze

9-22

33 .8

10 .2

68 .2

68 .6

Flint

10-5

l»2 .6

10 .0

68 .2

67 .0

Post-frost

10-15

Ii8 .h

9 .6

68 .9

65 .6

Mature

12-7

71 .3

10 .9

68 .0

59 .k

The next question arising is whether the digestibility of the
material decreases with this increasing maturity of the plant* The
results of the digestion trial are shown in Table 1. It should be
noted that the dry matter in the silage varied from 20fo to ?1$« On
the other hand, the digestibility of the dry matter did not vary much
over this wide range of dry matter values.
Maximum dry matter digestibility occurred at the dough to dent
stages but the digestibility of dry matter after that stage did not
decrease very much. Thus, the digestibility of corn silage dry matter
was high over the entire range of maturities studied. Crude protein
content decreased slightly during the period of the study and this was
more severe in some years than in others. However, the digestibility
of the protein decreased considerably over the maturity range. As a
result, corn silages made at the late stages would require more protein
supplementation than those made earlier.
It is not possible to completely evaluate these silages with this
information alone since it does not tell how much of the silages that
the animals would voluntarily eat. The silages tested were made in
plastic bags and all ensiled very well, with no mold or spoilage.
They were readily consumed by the sheep used for the tests. High dry
matter silages fed to finishing beef heifers supported gains as well

as less mature corn silage when fed with approximately a half feed of
ground ear corn* Similar feeding tests are not available yet for sheep*
The higher the dry matter in the silage, the less easy it is to
pack tightly and more care must be taken to insure a good packing job
in the silo. It is noteworthy that the silage made at 71$ dry matter
on December 7 was palatable and quite digestible even though very
little fermentation took place (low acid production).
As mentioned earlier, silage is inherently deficient in several
nutrients. In many sheep feeding recommendations involving silages,
the rations include a liberal quantity of high quality hay which would
satisfy many of the nutrient deficiencies* However, if the feeder is
interested in utilizing silage as the main source of feed, additional
attention needs to be paid to supplementation*
Deficiencies of protein and minerals can be met in the conventional
manner of providing protein-mineral supplements* However, if the feeder
is not interested in feeding anything other than silage, most of these
materials can be incorporated in the silage at ensiling time. Considerable success has been achieved with beef cattle with incorporating
urea in the silage at ensiling time to provide the non-protein-nitrogen
(or protein) supplementation* Ten Ib* of urea per ton of wet material
will generally provide sufficient supplementary nitrogen for most
classes of sheep. Furthermore, beef cattle feeders have noted considerable improvement in the keeping quality and palatability of corn
silage by adding 10 Ib. of limestone per ton of wet material. This
would not only improve the quality of the silage but would take care
of any calcium deficiencies as well.
The phosphorus deficiency can be met by adding 2-lj. Ib. of dicalcium phosphate, diammonium phosphate, or some similar highly available
source of phosphorus* This mixture has the potential of providing
almost a complete feed, although it has not been tested in sheep to
any great extent* It can be fed with or without additional energy or
the additional energy can be supplied at ensiling time by adding extra
ears to the ensiled product* As yet, the equipment for the latter
type of operation is of limited availability* Other minerals and
vitamins could also be added to an ensiled product to supply nutrients
believed to be deficient.
SUMMARY
Corn silage lends itself to almost any livestock feeding enterprise where high corn yields can be achieved economically* It provides
the feeder with considerable latitude in harvest date, since little
decrease occurs in the digestibility of the dry matter after the maximum is reached at the dough-dent stage of maturity* Although corn
silage is deficient in protein and some minerals and vitamins, it can
be easily supplemented with these at ensiling time so it will provide
a complete feed or at least the base feed at feeding time without
further mixing or mechanical operations*

PORAG-E RESEARCH FOR SHEEP
R. W. Van Keuren and C. F. Parker
Departments of Agronomy and Animal Science
Forages have traditionally been the mainstay of sheep feeding
programs. This report discusses some of the current research on
forages for sheep, including summer stockpiling, extending the pasture
season, and pasture improvement.
Grazing continues to be an important use of forages for sheep,
However, grazing presents some problems as a method for using forages.
The forage growth pattern with half or more of the total production
coming early in the season does not fit the fairly uniform needs of
the farm flock*
The familiar method of handling the May-June surplus forage is
by harvesting some fields as hay or meadow crop silage* The aftermath
can then be grazed during the late summer period when needed to supplement the early grazed pastures*
Several other practices can help with the late summer feed slump.
With an early lambing program, lambs can be marketed by late June.
This reduces the sheep numbers about the time the forage growth is
beginning to fall off.
A practice tried at the Research Center for several years is to
graze pastures during early spring until mid-May. Then the regrowth
is allowed to accumulate on these pastures until late summer. In the
meantime, sheep are put on other pastures which were grazed late the
previous fall and needed a longer period in the spring for recovery.
In 1966 and 196?, pastures were grazed until mid-May and regrowth
was allowed to accumulate until July llj. in 1966 and August 10 in 196?*
The pastures used were largely Kentucky bluegrass with about 2$% legume.
The legume was primarily birdsfoot trefoil, with some volunteer white,
red, and alsike clover. By the time of late summer grazing, the forage
was generally in hay stage with the bluegrass and legumes fully headed,
setting seed in many cases.
The sheep used for grazing were feeder lambs, averaging 8? lb.
in 1966 and 66 lb. in 1967 when placed on the late summer pasture*
The ewe lambs used in 1966 gained an average of .16 lb* per day for
57 days until September 9> when they were removed. The mixed ewes
and wethers used in 1967 averaged .23 lb. per day for 33 days until
removed on September 12. The ewes and wethers made virtually the same
gains, .21 and .23 lb., respectively. These gains indicate that the
pasture quality was adequate for breeding ewes and for growing replacement animals.
The sheep made good utilization of the forage. An interesting
observation was made on the legume stand in the regrowth on pasture
grazed early. Reducing the competition of the grass early and then
permitting a long recovery period appeared to favor the legume.

-10-

Another possibility for stockpiling pasture for late summer use
is to cut and bale the surplus growth, using round bales which are left
in the field. The forage can be cut at a desirable stage of maturity
and the flock can then utilize the bales along with pasture regrowth.
This method has been used successfully with beef cows and is being
studied with sheep in 1968.
Although there are labor and equipment
expenses for mowing and baling, no labor and expense are involved in
hauling, storage, and feeding.
In studying the total sheep feeding program, ways are being sought
to reduce the labor involved in handling forage. One practice is
extension of the grazing season as long as possible. During late
summer and fall, fields are set aside for grazing after the normal
pasture season. Sheep have been grazed into February and March, with
hay used as a supplement only when the snow prevents the sheep from
reaching the standing forage. Sheep appear to be well able to forage
for themselves under these conditions, even with snow on the ground.
This has been shown during the past two winters at Wooster and at the
Eastern Ohio Resource Development Center near Caldwell.
Winter pasture for sheep is still in the experimental stage. The
effects on pregnant ewes and on pasture stands, as well as the choice
of forage species to use, need further study. A planned program is
needed to have sufficient pasture for both summer and winter pasture.
Pastures reserved for winter grazing should be fertilized with nitrogen
during August to stimulate good fall growth. At present, ammonium
nitrate is being applied at 200 Ib. per acre.
In another phase of the sheep forage research, some interesting
data have been gathered on the effects of overgrazing.on pasture production and weed invasion. In the sheep stocking rate study, pastures
are being deliberately overgrazed and undergrazed to learn the effects
on animal gain and on the pasture species. After 3 years of grazing,
some marked effects on the pastures are appearing, as shown in Table 1.
TABLE 1.—Effects of Sheep Grazing Pressure on Spring Forage
Yield, Weed Invasion, and Legume Stand After Three Years of Grazing on
Kentucky Bluegrass-Birdsfoot Trefoil Pasture.
Sheep
Stocking
Rate

Forage Yield
D.M* Tons per Acre,
April 29, 1968

Weed Invasion,
% Ground Cov^r
April 29, 1968

Trefoil Stand
Midsummer , 1967*

6ofo

l.Olj.

5

1*2

80$

.99

5

25

Standard

11+0$

.71

7
13
33

30

120$

-9i|.
.82

24

19

"^'Number of hits per 10 points with inclined point quadrat,
-11-

There was a marked reduction In total forage available with the
overgrazed pastures, as well as a heavy invasion of weeds compared
with the standard and undergrazed pastures* The standard stocking
rate Is based on obtaining good forage utilization without excessively
close grazing*
The weeds invading the closely grazed pastures are primarily
dandelion, with some lambsquarter, wild carrot, chickweed, shepherds
purse, marestail, henbit, and others. Care in grazing is important
to keep pasture weeds at a minimum. With overgrazing, the reduced
vigor of the forages permits the weeds to invade*
Close grazing also reduced the birdsfoot trefoil stand, despite
the fact that the pastures were grazed rotationally*
*
It can be concluded that overgrazing can cancel out any pasture
improvement efforts such as fertilizing and reseeding to desirable
forage species.
Legumes have long been considered important in pastures because
of their contribution to pasture quality in terms of palatability,
yield contributions, and, in the case of alfalfa and birdsfoot trefoil,
drought tolerance and the ability to provide feed during late summer*
Studies are being conducted on seeding alfalfa, birdsfoot, and
crownvetch into established grass sod. Herbicides are used to set
back the grass and seeding is done with a drill which places the seed
in the sod. Early spring and late summer seedings have been tried.
The more vigorous alfalfa develops rapidly but the trefoil may take
an additional growing season to establish a desirable stand*
A sod of a desirable forage grass is needed (not just a weedy
pasture) if legume sod seeding is to be tried. Lime, phosphorus, and
potash should be applied as needed to enable the legume to develop
rapidly*
The sod seeding technique is being tried on field scale and appears
to offer good possibilities for Improving pastures where a legume is
desired*
A number of new methods
for sheep are being tried at
important industry In Ohio T s
make forages more useful for

of using forages and improving pastures
the Research Center* Sheep are an
agriculture* New ideas are needed to
Ohio r s sheep producers*
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REPRODUCTIVE PERFORMANCE OF EWES MATED ON BLUEGRASS, ALFALFA,
AND LADING PASTURES AND UNDER DRY LOT CONFINEMENT
C, P. Parker
Department of Animal Science
Workers at this Research Center have previously reported delayed
conception accompanied by a prolonged lambing season when ewes are
mated on ladino clover pastures* This adverse effect has been associated to an estrogenic-like substance in ladino clover which apparently
affects the hormone balance related to the onset of estrus and conception rate of ewes, A less pronounced effect has been observed from
grazing ewes on birdsfoot trefoil. Oregon workers have reported delayed
conception and a higher degree of barrenness from breeding ewes on red
clover vs* grass pasture. Grass pastures have not been reported to
have a negative effect on conception rate*
In 196£. Bell and Parker reported that young ewes and mature ewes
respond differently when mated on pasture and under dry lot confinement. Yearling ewes conceived approximately 3 weeks earlier when
mated on pasture vs* dry lot and with a significantly higher lambing
rate* Mature ewes did not exhibit differences in date of conception
or lambing rate between the two breeding environments.
During the past three breeding seasons, Columbia and Targhee ewes
of mixed ages have been randomly assigned to treatment groups and
placed in dry lot or on bluegrass, alfalfa, or ladino clover pastures
approximately 2 weeks prior to the start of the breeding season. Ewes
in dry lot have been fed I|_ lb. of alfalfa hay and . 5 lt>* of concentrate
daily. The breeding season has been initiated during raid-September
and has lasted approximately 35> days. Rams have been exchanged among
the breeding groups at 6-day intervals to minimize the fertility
influence a ram might have on a given treatment group.
Data were statistically analyzed and the least squares means are
presented in Table 1* Breeding environment effects were significant
for lambing rate, with a differential response between breeding
environment and age of ewe at breeding.
Ewes mated in dry lot conditions have consistently produced fewer
lambs per ewe lambing than ewes bred on either bluegrass or alfalfa.
There appears to be a dynamic effect of alfalfa on lambing rate independent of body weight changes prior to and during breeding.
During the 1966 breeding season, the average weight changes for
ewes in dry lot, on bluegrass, and on alfalfa were 15>*8 lb*, l£*0 lb.,
and 16*0 lb., respectively* Mature ewes were least affected by the
environment at breeding but generally responded most favorably when
mated on bluegrass. Yearling ewes were highly stimulated when bred on
alfalfa pasture as indicated by the marked increase in lambing rate*
Breeding yearling ewes under dry lot conditions was the least desirable
as determined by the lambing rate and average lambing date.
Moving ewes from an alfalfa pasture to a bluegrass pasture at the
start of the 1966 breeding season appeared to have an adverse effect on

lambing rate, especially among the young ewes. The ladino clover pasture used in 1966 was not a pure stand and did not delay the date of
conception as previously reported.
The environment prior to and during the mating period has been
found to have an important effect on the reproductive performance of
the ewe. Young ewes bred on alfalfa pastures have a significantly
higher lambing rate than those bred on bluegrass or under dry lot
conditions. Mature ewes were not largely affected by the environment
at breeding but were observed to respond most favorably when mated on
bluegrass. Causes of the reduced reproductive performance of young
ewes mated in dry lot merit further investigation*
TABLE 1.—Reproductive Performance of Ewes Mated under Different Environments
Treatment

Dry Lot

Alfalfa

Bluegrass

Alfalfa to
Bluegrass

Ladino
Glover

Lambing Rate
Year

196$

1.U9

1966
196?

1.&

1.85

1.31*

1.52

1.51

1.65

1.68

1.25

1.39

1.51

1.65

1.77

1.6it

Average

Age of ewe
Yearling
Mature

1.68

1.57
1.8?

1.33

Day of Lambing
Year
1966

7i4.0

62.7

59.14

1967

69.6

68.0

71.9

Average

71.8

65.3

65.6

Lambs born per ewe lambing.
January 1 equals day 1.
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62.3

1.55

AN EVALUATION OF THE RAM EFFECT
OF SIX RAMS WITH KNOWN LEVELS OF FERTILITY
J. Ko Judy and C. F. Parker
Department of Animal Science
Fertility of rams is often considered an !Tall or none11 phenomenon;
either fertile or sterile. Evidence is mounting to support the theory
that there is variation among fertile rams when measured as the percent
of barren ewes and number of lambs born and/or raised from randomly
assigned groups of ewes. Previous analyses of data from the Ohio Agricultural Research and Development Center indicated that as much as a
ton of lamb per year may exist between sire breeding groups consisting
of 50 randomly assigned ewes. Some of this variation is directly
associated to the sire influence on progeny performance. However ,
significant differences are also noted in numbers of offspring sired.
In an attempt to learn more about the variation in levels of
fertility among fertile rams, six rams were selected in the fall of
1966 from the Columbia and Targhee flocks at the Research Center.
Three rams were selected to represent a low level of fertility based
on their breeding performance as indicated by the 1966 lamb crop data
and three were selected to represent a high level of fertility.
The three high fertility rams (in 1966) collectively sired a
lamb crop of those ewes lambing and a Il+%fo crop of those ewes exposed
at breeding time. The three low fertility rams sired 12f$ and 99$
lamb crops of ewes lambing and exposed, respectively* This difference
of .32 lamb per ewe lambing or .i|_6 lamb per ewe exposed would be of
considerable economical importance if applied to any commercial or
purebred ewe flock. The high fertility rams were responsible for
approximately one extra lamb for every two ewes to which they were
exposed, when compared to the low fertility rams. Each of these rams
had been randomly assigned to a randomly allotted group of 16 ewes at
the beginning of the 1965 breeding season.
An experiment was designed during the summer of 1966 to further
test the repeatability of fertility differences among the six selected
sires 0 A total of 133 ewes, all of which had lambed in the spring of
1966, were randomly assigned to six breeding pens under drylot conditions. Pre-breeding measurements of the rams consisted of scrotal
palpation scores for size and texture of the testes and epididymides ,
an evaluation of semen quality factors after collection by electroejaculation, and an observation of mating behavior patterns as each
ram was exposed to five ewes (two in estrus) for a 20-tj.O minute period
Lj. days prior to their introduction into the breeding pens.
Breeding started September 20 and proceeded until the rams were
removed on October 12, with raddle marks recorded daily. Ewes were
not allowed to mate with rams on a second estrous cycle during the test
periodo From five to eight ewes from each sire lot were selected to
represent different days of the breeding period. These ewes were
sacrificed 76-80 hours after raddle marks were observed. Ovaries were
examined to determine the number of ovulations for each ewe and ova
were recovered. Fertilization was determined by the presence of cell

division and observations were made for fragmentation or degeneration.
Five additional ewes from each sire lot were sacrificed 2£ days postmating and observations of ovulation rates and embryo survival were
recorded. The remaining ewes in each sire lot were allowed to complete
gestation and lambing data were recorded. Table 1 presents fertility
data for the six selected sires.
Results of this experiment indicate the following:
1.

Considerable variation in level of fertility exists among
rams as evidenced by differences in lambing percent.

2.

The fertility level of rams may be expected to vary considerably from year to year as evidenced by the fact that the three
high fertility rams of 1966 became the three low fertility
rams of 19&7- This agrees in part with previous reports
indicating low heritability estimates for fertility and suggests the importance of temporary environmental effects.

3.

Embryonic or fetal loss after the first 25 days of pregnancy
is relatively small. This is borne out by the accurate predicting of lamb percentages based on embryonic survival to
25 days and ovulation rates of the sacrificed ewes in each
sire lot. The calculated difference between predicted and
actual lambing percent in the study was I].. 2 percent.

i|_.

The ovulation rate of randomly grouped ewes is quite variable
and, although there is no present information to support a
ram effect on ovulation rates of ewes to which he is exposed,
a more thorough examination of this possibility is suggested.
TABLE 2. — Simple Correlation Coefficients Between Level
of Fertility of Six Test Rams and Certain
Methods for Predicting this Trait
Methods of Prediction

Correlation

Seminal vesicle weight
Testis weight
Total lipid concentration of testes
Total cholesterol concentration of testes
Free cholesterol concentration of testes
Lipid phosphorus concentration of testes

1
.811 required for significance at P<.05.

-.6140

5.

Scrotal palpation of fertile rams proved to be of little value
in estimating the level of fertility of the rams tested*

6.

Semen quality factors of fertile rams proved to be of no more
value in estimating level of fertility than the scrotal
palpation.

7.

Lipid analysis of testicular tissues, after sacrifice of the
test rams, indicated a tendency for high lipid concentrations
to be associated with low levels of fertility. Table 2
indicates the relationship between level of fertility and
several of the lipid analyses.

8.

The degree of variability in level of fertility among sires
which is evident in this study, when related to its economic
value and an inability to use current techniques for the
purpose of identifying the high and low fertility sires,
warrants additional efforts in this phase of reproductive
performance of sheep.

PASSIVE IMMUNITY IN LAMBS AS A RESULT
OP VACCINATION OP THE EWE
C. K. Sraith5 D. R. Redman, and C. P. Parker
Departments of Veterinary Science and Animal Science
INTRODUCTION
The increasing density of the sheep population in Ohio and the
United States has intensified problems in disease prevention and
control* Confinement rearing will continue to accent these problems
in future years *
One of the major preventable disease problems of current interest
is lamb pneumonia. Although lamb pneumonia has been recognized for
an extended period of tirne^ no effective practical procedure has been
devised to prevent this disease.
The economic losses from lamb pneumonia are: l) the direct loss
in the number of dead lambs, 2) the concurrent loss of production by
an otherwise productive ewe, 3) the weight loss and reduced rate of
gain in convalescing lambs, and i|) the carcass loss by condemnation
at the time of slaughter» The combination of these losses can mean
the difference between profit or loss in a sheep production operation.
The agents associated with lamb pneumonia have been described as
a complex group of bacterial and viral agents. These agents may be
present alone or in combination with other microorganisms of this
complex. They are Pasteurella hemolytica, Fasteurella multocida,
Mycoplasma sp., a psittacosis-lymphogranuloma agent, and a parainfluenza virus. This diverse combination of agents has precluded the
development of a single effective vaccine to prevent this disease.
Previous work to control lamb pneumonia has been directed toward
the use of a bacterin to protect against strains of Fasteurella spp.
and Mycoplasma and, in a second experiment, the continual administration of therapeutic levels of a penicillin-dihydrostreptomycin mixture.
The latter experiment significantly reduced the incidence of pneumonia
in lambs while the former experiment gave only slightly encouraging
results in reducing mortality.
The object of this experiment was to determine the effectiveness
of the use of a combination Pasteurella spp* bacterin and a Parainfluenza~3~virus vaccine (Bar-3-Elanco) in the prevention of pneumonia
in lambs. This was to be assayed by determining the efficacy of the
transfer of maternal antibody via the colostrum milk and the degree of
protection which this afforded the newborn lambs.
PROCEDURE
Twenty-eight pregnant ewes of mixed ages were randomly divided
into three groups. Eight animals in group A were vaccinated intramuscularly with i). cc of the Bar-3-Elanco vaccine at 3 to 8 weeks prior
to lambing. Ten animals in group B received the vaccine as an intra-

mammary inoculation, 2 cc in each side of the udder*
group C were maintained as unvaccinated controls*

The ten ewes in

All of the animals were maintained in a common pen and received
a grass silage ration. Blood samples were collected from all lambs
at 05 1, 10, and 30 days of age. Nasal swabs were obtained at 10 days
of age. Nasal and throat swabs were obtained at 30 days of age*
Additional nasal and throat specimens were obtained in the event of
clinical cases of lamb pneumonia.
RESULTS AND DISCUSSION

The intramuscular and intramammary vaccination of the ewes increased the serum hemagglutination inhibition (HI) antibody titer
against the Para~influenza~3 virus 8-fold and l|.0-fold respectively
(Table l)f The nonvaccinated ewes failed to increase in serum antibody titer*
TABLE 1*—Mean Hemagglutination Inhibition (HI) Titer of the Serum
Samples Collected from Ewes and Lambs
Mean HI titer
Ewes
Group

Lambs

Pre- Vaccination

Post
Parturition

1 da.

10 da.

30 da.

A . imus .

31

2,350

2,550

1,740

B. imam.

23

8,810

2,680

2,550

1,280

C. control

1*9

59

1I|0

100

76

290

Statistical Test
df

Difference in
treatment

P (level of significance)

9.7

P <: .005
P <: . 005

1.9

not significant

75.5

28

Effect of day
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The lambs receiving milk from vaccinated ewes demonstrated a
20-fold increase in their serum HI titer at 1 and 10 days* This
difference had decreased to infold at 30 days for the intramuscular
group (A) and remained as a 20-fold increase for the intramammary
group (B) as compared to the lambs receiving milk from the control
ewes (group C)* These data indicate that a highly significant amount
of maternal antibody against the Para-influenza-3~virus can be transferred to the lambs via the colostrum milk of the ewes* However* this
antibody titer tends to decrease rapidly and does not persist in a
significant protective titer in all lambs at 30 days of age.
If this activity of HI antibody can be used as an indicator of
the transfer of antibody against Pasteurella spp* and its lack of
persistence in the serum of the lamb, this would explain the frequent
isolation of Pasteurella and apparent lack of protection after 2lj. days
of age irrespective of the treatment of the ewe*
Six lambs of the intramammary vaccinated group died of starvation
compared to one in the intramuscular vaccinated group and one in the
control group* This5 in addition to the frequent isolation of potential
pathogens from the nasal passages and throats of the lambs of this
group (Table 2), indicates that this is not an effective way to administer this vaccine* The isolation of Mycoplasma sp* in association
with Pasteurella hemolytica in four cases of acute pneumonia indicates
that they may be of significant consequence in this disease complex*
CONCLUSIONS
The intramuscular inoculation of pregnant ewes with a combination
bacterin and P-I-3 vaccine can produce a significant HI antibody
increase against the P*-I-3 virus and these antibodies are passively
transferred to the lambs via the colostrum*. Intramammary vaccination
with this vaccine is contraindicated by virtue of the resultant reduced
milk production and lack of persistent protection against the Pasteurell a spp.
Future research in this area should include a program of direct
immunization of the lambs at approximately 3 weeks of age*

TABLE 2.--The Frequency of Isolation of Pasteurella spp* and Mycoplasma from the Nasal Passages and Throat of Lambs*
Group and treatment

Pasteurella a pp.
isolations

Myooplaama ap.
isolations

A

imus*

1

0

B

imam.

5

3

C

control

1

2
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HIGH ENERGY RATIONS FOR LAMBS
R* R* Johnson, K. E. McClure, and C. P. Parker
Department of Animal Science
As sheep and lamb production becomes more intensified, research
workers seek means to increase the digestible energy intake to promote
faster and more efficient growth and finishing* Many studies with
complete mixed rations for growing-finishing market lambs have suggested
that the optimum ratio of concentrate to roughage lies between L(.0:oO
and 7°:30. The energy density in rations for non-ruminants has been
successfully increased by including fats or fat byproducts* These
products have more than twice as much energy in terms of calories per
unit of weight than carbohydrate feedstuffs such as starch and cellulose. Cattle feeders in some areas of the United States have successfully used rations containing up to 6 to Qfo of waste fats* However,
ruminant animals are not tolerant of fat levels higher than this in
the presently designed rations. Higher fat levels generally result
in decreased feed consumption and gains and occasionally some apparent
toxicity.
The objectives of this research were to study means for increasing
the growth rate and feed efficiency of lambs by varying the ration
composition, especially the energy constituents* Low levels of an
animal feeding fat and of soybean oil were included in both high
roughage and high concentrate rations* In addition, comparisons were
made between conventional ground shelled corn and steam flaked corn*
The latter material is heated under pressurized steam and then made
into a thin flake by passing between rollers* This process partially •
gelatinizes the starch content and increased performance has resulted
in cattle and sheep fed this material.
TRIAL I
In the first trial, 172 Western lambs used previously on a summer
pasture trial were divided into seven lots. After being adjusted to
the pelleted rations, the lambs were self-fed the rations shown in
Table 1. These rations compared high roughage with high concentrate
rations, both of which were fed with and without added animal feeding
fat*I/ The HEF fat was compared to soybean oil2/and steam flaked corn
was compared to ground shelled corn* The lambs were weighed after an
18-hour shrink at the beginning and end of the 5>l|-day feeding trial*
Beginning weights were approximately 75 l"b»
Table 2 shows the performance of the lambs in Trial I* In general,
the lambs fed the high concentrate rations gained slightly faster than
those fed the high roughage rations. Lots 3 and l± gained significantly
faster than Lot 1 but not Lot 2. The gains in Lot 3 were also significantly greater than those in Lots £ and 6. Lots 1-6 all gained faster
1/HEF fat courtesy of Proctor & Gamble Co*, Cincinnati, Ohio,
^/Soybean oil courtesy of Central Soya Feed Division, Decatur,
Indiana*
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TABLE 3.---Formula for Rations Used in Trial II1

1
Ground
Shelled
Gorn
30

2
Steam
Flaked
Corn
30

Soybean oil meal (hh% crude protein), %

12

12

Ground shelled corn, %

58

«*

-

58

1.0

1.0

2

2

68

68

Ingredients
Alfalfa meal (17$ crude protein),, %

Steam flaked corn> %
Trace mineralized salt, %
Vitamin A (A-30), gnu A00 lb*
Aurofac~lQj gm./lOO lb.
All rations were pelleted (3/l6n pellet)•

TABLE lu — Performance of Lambs in Trial H

1
Ground
Shelled
Corn

2
Steam
Flaked
Corn

Number of lambs

III

13

Days on feed

57

5?

Average initial weight , lb*

66

66

0.56

0.51

Average daily feed consumption, lb.

3.1

3.0

Feed per lb* gained

5.5

5.9

Average daily gain3 lb.

than Lot 7. The lambs fed the high concentrate rations ate considerably
less feed per day than those on the high roughage feed and as a result
had better efficiency of feed conversion*
It is not apparent from this study whether the inclusion of fat
in the rations was beneficial* The fat increased gains slightly in
the high roughage ration but appeared to decrease gains in the high
grain rations. There appeared to be little difference in performance
related to the type of fat, although the lowest feed requirement per
pound of gain was obtained with the soybean oil ration* In this test,
the ground shelled corn ration appeared to be inferior to the steam
flaked corn rations*
In considering the effects of fat in the rations, it should be
kept in mind that the corn used as the main energy ingredient already
contained at least 3% of a highly digestible oil* Thus the fat contents
of the high grain rations were actually higher than the roughage rations.
The same rations have been fed in digestion trials to determine digestibility of the various components and energy but the data are not yet
available for presentation. Further trials will be conducted to test
the effects of fat levels and other ration variations on the practicality of using fats in lamb rations.
TRIAL II
Because of the difference in performance of lambs fed steam
flaked corn as compared to ground shelled corn in Trial I, Trial II
was designed to study this effect alone* Twenty-seven lambs from the
Research Center flock were divided into two lots and fed the rations
shown in Table 3* The rations were again pelleted and self-fed*
Performance of these lambs is shown in Table [(_.
No significant differences in performance appeared between the
two lots in this test* Thus the difference shown in Trial I was not
repeated* It is possible that the pelleted rations used in this test
did not allow for differences in appetite to be expressed* Further
experiments to test this possibility are under way.
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