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THE USE OF CROSSBRED (FI) RAMS FOR INCREASING REPRODUCTIVE PERFORMANCE
AND TOTAL PRODUCTIVITY IN COLUMBIA AND TARGHEE EWES

C. F. Parker
Department of Animal Science

Crossbreeding has been generally accepted by plant and animal breeders as a
system of mating which commonly results in increased productivity. The mating of
purebred animals from two different breeds to produce a first generation crossbred
(Fi) is a common practice in the commercial livestock industry for the production
of market animals and female breeding replacements. Purebred rams have tradition-
ally been mated to crossbred ewes for the production of slaughter lambs. To date,
however, little attention has been directed toward evaluating the potential value
of the crossbred male as a breeding animal.

Previous research with purebred rams has been conducted at this station over a
period of years to study the ram effect on the reproductive performance of the ewe,
This work was summarized by the author in the 1966 Ohio Sheep Research Summary. It
showed that the ram effect was a significant influence on the number of lambs born
per ewe mated. This effect did not prove to be a permanent characteristic of the
ram nor one which would respond to genetic improvement from selection.

The purpose of this study was to evaluate the importance of crossbreeding on
the factors associated with the ram effect on reproductive performance and total
productivity of purebred and crossbred ewes.

Procedure

A total of 24 purebred Columbia and Targhee rams and 16 first generation cross-
bred (FJ) half brothers to the purebred rams were mated to 703 purebred and Fj
Columbia and Targhee ewes. The Fj ewes and rams were produced from reciprocal mat-
ings involving the two purebred breeds. Twelve purebred and eight F]_ rams were used
in each of 2 years. All rams were randomly selected for breeding prior to weaning.

The rams were mated to 18 ewes each when approximately 7 months of age. The
breeding season was started on September 1. The breeding groups were maintained in
a uniform drylot environment with a 54-day breeding period. The data were statis-
tically analyzed by the least squares method for analysis of variance, with appro-
priate models used to obtain means adjusted for the effects of age of ewe, date of
lambing, and year.

Results

Lambs born per ewe mated and per ewe lambing, day of year at lambing, vigor of
lamb at birth, percentage of ̂ wes lambing and rearing lambs to weaning, total number
of lambs weaned per ewe mated and per ewe lambing, and total pounds of lamb weaned
at 90 days per ewe mated and per ewe lambing are the traits which have been studied
to evaluate the potential value of the crossbred ram as a breeding animal. The
least squares means for these traits are presented in Table 1.

Ewes bred to crossbred rams were superior in performance to those bred to pure-
bred rams for all traits studied. The most important difference appeared to be the
number of lambs born per ewe mated (1.34 vs. 1.22). This increase of 9.8 percent
is an expression of the hybrid vigor for the ram effect on the number of lambs born





per ewe bred. The major influence on this trait is related to the difference be-
tween the purebred and crossbred rams relative to the percentage of ewes lambing of
ewes exposed.

The average difference for percent of ewes lambing between the two types of
rams is shown in Table 2 (84.4% vs. 91.0%), The number of lambs born per ewe lamb-
ing was similar for both types of rams (1.45 vs. 1.48).

A comparison of the difference between purebred ewes vs. crossbred ewes and
purebred rams vs. crossbred rams is also of interest. For most traits, the percent-
age difference between crossbred rams and purebred rams excelled the percentage dif-
ference between the crossbred ewes and the purebred ewes.

The crossbred ewes mated to crossbred rams lambed an average of 17 more lambs
per 100 ewes than those crossbred ewes mated to purebred rams (1.41 vs. 1.24). This
same difference was found at weaning for the number of lambs weaned per crossbred
ewe mated to crossbred and purebred rams (1.24 vs. 1.07).

The largest difference in the number of lambs born per ewe lambing between the
purebred and crossbred rams was related to age of ewe (Table 2). Ewes which were
4 years old and older at lambing had more lambs per ewe exposed (1.55 vs. 1,33) and
per ewe lambing (1.72 vs. 1.58) when mated to crossbred rams.

TABLE 2. Relationship of Age of Ewe and Breeding Type of Ram on Ewe Performance

Trait

Percent of ewes lambing
(n = 701)

Type of Ram

Pure Bred (PB)
Crossbred (X-B)

Age of Ewe at

2 3

82.7 86.3

90.3 92.9

Lambing
4 and
older

84.0
90.0

Mean

84.4
91.0

Lamb born per ewe:

Mated

% Difference 9.2 7.6 7.1

PB

X-B

1.13

1.18

1.24

1.31

1.33

1.55

% Difference 4.4 5.6 16.5

7.8

1.23

1.34

8.9

Lambing PB

X-B

% Difference

1.36

1.31

1.44

1.40

1.58

1.72

8.9

1.46

1.48

1.4

Day of lambing PB

X-B

45.5

43.3

45.0

41.8

% Difference 5.1 7.7

44.8

42.7

4.9

45.1

42.6

5.9
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The use of crossbred rams for breeding resulted in more pounds of lamb weaned
per ewe mated than the use of crossbred ewes. Crossbred ewes mated to crossbred
rams weaned 7.7 Ib, more lamb per ewe than crossbred ewes bred to purebred rams.
The use of both crossbred rams and ewes excelled the purebred matings by an average
of 12.7 Ib. of lamb (71.9 vs. 59.2) per ewe mated. This represents a combined ef-
fect from heterosis of 21.5 percent for ewe productivity at weaning time.

Summary

The data in this study indicate that the use of first generation crossbred
rams could make a significant contribution to the commercial sheep industry. The
average difference of 17 more lambs weaned per 100 crossbred ewes mated to F^ rams
compared to purebred rams resulted in a significant increase in total pounds of
lamb weaned per ewe. The application of these results to other breeds of sheep or
other species of animals is not known at this time.



THE EFFECT OF BREED AND MANAGEMENT SYSTEM ON THE REPRODUCTIVE
PERFORMANCE OF FALL LAMBING EWES

C. F. Parker and C. B. Boyles
Department of Animal Science

A major objective of sheep research at the Eastern Ohio Resource Development
Center near Caldwell in Noble County is to study the potential value of a multiple
lambing schedule for the intensification of lamb meat production. One aspect of
this research has been to study the factors affecting the reproductive performance
of ewes mated in May and early June for fall lambing. This particular season of
the year has been associated with low reproductive efficiency.

Procedure

The factors studied were breed of ram and ewe, age of ewe, nutritional envi-
ronment during the mating season, and reproductive status of the ewe prior to the
spring breeding season. The breed groups represented in the ewe flock included
Dorset (D) , Rambouillet (R) , Targhee (T) , Dorset x Rambouillet (DxR) , Dorset x
Targhee (DxT), and Commercial Black-Face (BF) ewes which were primarily Suffolk-
Hampshire x Rambouillet. The sire breeds studied were Dorset, Rambouillet, Suf-
folk, and Targhee.

The two environments at breeding were dry-lot and pasture. The mating season
began during the first week of May and lasted for 36 days. All rams were marked
so that those ewes mated during the breeding season could be identified. Raddle
marks were recorded twice during the mating period. Ewes were first exposed for
breeding at 1 year of age.

The data were collected from four spring breeding periods (1967-70) involving
a total of 651 ewe records. The least squares method for analysis of variance was
used to analyze the data for statistical significance and calculate the means
presented in the table.

Results

The least squares means for the raddle mark data, fall lambing status, and the
number of lambs born per ewe bred and per ewe lambing are presented in Table 1.
The yearly variation was highly significant for these traits.

An average of 72.3 percent of the ewes exposed for spring breeding mated, with
39.8 percent of the total ewes lambing. The average numbers of lambs born per ewe
exposed and per ewe lambing were ,48 and 1.22, respectively. The Dorset x Rapbouil-
let and Rambouillet ewes produced more lambs per ewe exposed. The purebred Targhee
matings resulted in only 17.6 percent of the ewes lambing per ewe exposed. However,
when purebred Targhee ewes were bred to Dorset rams, 38.7 percent of the ewes lambed
Age of the ewe was an important factor affecting the mating and conception results.
Only 55.4 percent of the yearling ewes mated, with 22.3 percent lambing compared to
78.3 and 52.5 percent, respectively, for the mature ewes.

The reproductive status of the 2, 3, and 4-year-old and older ewes during the
previous lambing season (February and March) was classified as open, lambed but not
nursing at 30 days, and nursing at 30 days. These three classifications within
each age group showed no direct influence on the percentage of ewes mated, ewes
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TABLE 1* Reproductive Performance of Fall Lambing Ewes

Trait _ _ J?__^J* ____ -_JL^-^-^— ---̂ 1-— — ̂  Mean

Raddle Marks (#) 60.5 71.8 66.9 84.9 76.1 73.5 72.3

Ewes Lambing (#) 37.8 46.7 22.3 61.6 36.4 33.9 39.8

Lambs Born per Ewe:
Exposed .450 .575 .264 .723 .421 .439 .479

(n = 571)

Lambing 1.21 1.24 1.25 1.14 1.14 1.32 1.22
(n = 211)

lambing,, or the number of lambs born per ewe bred. Hie lainbs were generally weaned
from the February-March lambing ewes 2 weeks prior to the spring breeding season.

Ewes which conceived on pasture had an average of .19 more lamb per ewe lamb-
ing than those bred in dry-lot. This difference in favor of pasture breeding was
consistent across the ages of ewe and years,

During the 1967 fall lambing season, it was observed that 23.2 percent of the
lambing records were recorded during a 2-day period. A further study of the data
indicated that the initial presence of the ram during the spring breeding period
may have initiated a stimulus resulting in the synchronization of estrus. The
lambing date peaks were 17 days apart, with the first coming approximately 25 days
after the first calculated lambing date from spring breeding. This suggested a
lag phase for the ram stimulus of approximately 8 days, followed by estrus 17
days later. Other research would suggest that there was a silent estrus following
the lag phase in the affected ewes*

The 255 ewe lambing records during the 4-year period showed that 49.4 percent
of the ewes lambed during four 2-day peaks which fit the expected lambing dates.
The latter were calculated from when the vasectomized rams were first placed with the
ewes prior to the regular breeding season or when the fertile rams were put with
the breeding flocks.

The data also showed that .13 more lambs were born to ewes which conceived dur-
ing the first estrus period. This difference did not appear to be positively rela-
ted to these individuals stimulated by the initial presence of the ram. In fact,
those animals that lambed during the peak periods from the apparent synchronization
had .08 fewer lambs than ewes which were not stimulated. This indicates that those
animals influenced by initial presence of the ram have a lower lambing rate.

Summary

A total of 651 ewe records from four fall lambing seasons were analyzed in this
study. Seventy-two percent of the ewes mated during the spring breeding period but
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only 39.8 percent produced lambs. Breed of ewe and age of ewe were important fac-
tors affecting the fertility of ewes. The Dorset x Rambouillet and Rambouillet
ewes produced more lambs per ewe exposed. Fifty-three percent of the mature ewes
lambed while only 2 2 , 3 percent of the yearling ewes produced lambs.

Ewes which conceived on pasture had an average of .19 lambs more per ewe lamb-
ing than those mated in dry-lot. The initial presence of the rams appeared to af-
fect the lambing date of the ewes. Forty-nine percent of the ewes lambed during an
8-day period, with the four 2-day peaks related to the initial exposure to the
vasectomized and fertile rams prior to and during the beginning of the spring breed-
ing period.
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FORAGE SYSTEMS FOR SHEEP

R» W. Van Keuren
Department of Agronomy

and C. F, Parker
Department of Animal Science

Sheep have long been an important livestock industry in the hill lands of Ohio.
In considering a forage program for this area, a number of factors such as type of
land, size of flock, housing availability, labor supply, and effectiveness of dis-
ease and parasite control influence the choice of sheep and grassland program.

Research at the Eastern Ohio Resource Development Center, near Caldwell in
Noble County, includes the study and development of grassland systems for providing
all or most of the feed needs for farm flocks. One goal of this research is to
study systems for providing the feed needs through an entire year. Increasing the
carrying capacity of the land is also an important aspect of the study.

Systems and Species

The species of forage used depends on the grassland management system planned
for the flock. Grassland management, in turn, depends largely on the lambing date
and how the lambs are finished for market.

High quality pasture is needed for lambs grown and finished on pasture, and
during the ewe breeding period. After weaning, the ewes need pasture of only suf-
ficient quality to regain the weight lost during the lambing and lactation periods.
It is undesirable for ewes in the flock to become fat.

A grass species not normally used in sheep programs, tall fescue, is showing
excellent promise for winter pasture. It should be considered for extending the
grazing period.

Growth Pattern of Forages

In addition to the changing nutritional requirements of the sheep flock during
the year, another consideration in grassland systems is the growth pattern of the
most productive forage species. This growth pattern is illustrated in Fig. 1. Dur-
ing late spring and early summer (primarily May and June), a high percentage of the
total forage growth for the season occurs. Considering a constant year-round flock
size, a surplus of 71 percent above ewe maintenance requirements or 41 percent above
lactation needs occurs during this 2-month period. In any grassland system, this
surplus feed must be planned for in the program.

During this period, forages mature rapidly, produce seed heads, and become
stemmy unless harvested. Some species such as orchardgrass mature early and present
problems in management.

Several forage and sheep management systems are illustrated in Figs. 2 to 5.
All of these systems are presently being studied at the Ohio Agricultural Research
and Development Center, Wooster, and at the EORDC near Caldwell.

-8-









During the breeding period, it is advisable to provide the ewes with good
quality pasture. This can be alfalfa or alfalfa-grass pasture which has been
shown by Ohio research to increase the lambing rate of young ewes compared to ewes
bred on bluegrass pasture or in drylot.

The ewes are on winter pasture until late December. Barn feeding extends from
January until late April.

March Lambing

In the March lambing program, the ewes and lambs go on pasture as soon as the
fields are ready for grazing, usually mid to late April. The animals can first go
to bluegrass pasture briefly until alfalfa or alfalfa-grass is ready, usually by
early May, Alfalfa or alfalfa-grass is unsurpassed as pasture for finishing lambs,
In Australia and New Zealand, alfalfa is frequently utilized for fat lamb production.

Early lambs in this program could be weaned and marketed off pasture as finished
lambs by late June. Some late lambs may need additional feeding to reach market
grade.

Following weaning, the dry ewes go to maintenance pasture. Deferred bluegrass
or grass meadow aftermath can be used.

The March lambing program includes keeping the ewes on winter pasture until
the first of February. Then they are barnfed until mid-April.

Lambing on Pasture

The lambing on pasture program is an extensive program, requiring little or no
housing, and a limited amount of stored feed for emergency feeding only. It is de-
signed for the operator who has limited lambing facilities or has a very large flock
which makes housing impractical.

The lambing begins late, about the time spring pastures are ready for grazing.
A pasture which includes a legume in the mixture is preferred to provide quality
feed. A birdsfoot trefoil-bluegrass mixture or an alfalfa-grass mixture are excel-
lent. Both mixtures require rotational grazing to maintain the legume in the stand.
Rotational grazing also aids in parasite control with the lambs and permits surplus
pasture to be cut for hay. About a 5-week recovery period is needed between graz-
ings of each paddock.

In this program, the lambs are weaned by mid-July and the ewes are moved to
maintenance pastures. Winter pasture provides the feed during the winter months.

Winter Pasture

Winter pasture has been researched since 1966 in Ohio as a method of reducing
costs in sheep production. The practice sharply reduces winter feed harvesting and
storage costs, and eliminates feed and manure handling for a number of months during
the winter. It has been found to provide adequate nutrition for pregnant ewes, and
animal health has been excellent.
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TABLE 1. Yield* Percent Dry Matter^ and Percent Crude Protein
of Tall Fescue Winter Pastureaf 1970-715 Wooster.

Dry Matter

Cutting

First cut

Second cut

Fall regrowth

Season

Use Date Percentage

%
Silage 6-10-70 45*0

Cut 8-25-70 84#4
Baled 8-28-70

Pasture After 8-25-70 38*0

total yield

Yield

tons/acre

1*89

1.53

1*64

5.06

Crude
Protein
DM Basis

%
14.4

14.8

14.6

Seeded April 1968.

TABLE 2. Yield, Percent Dry Matter, and Percent Crude Protein of Tall
Fescue Winter Pasture During the Wintering Period* 1970-71, Wooster.

Date
Pasture Sampled

Lot

Lot

Lot

Lot

1 11-23-70

2 12-21-70

3 1-20-71

4 2-26-71

Average

Round

Dry
Matter

%

87.2

85.2

83.2

82.1

84.4

Bales

Crude
Protein

%

14.6

15.0

14.1

15.3

14.8

Fall Regrowth

Dry Matter
Percentage Yield

%

34.0

36.8

44.2

36.8

38.0

tons/acre

1.83

1.82

1.47

1.43

1.64

Crude
Protein

%

13.8

14.8

15.6

14.0

14.6

Ewe grazing days per acret 1278 (150 Ifcu ewes).

Total areas 9.6 acres, 2.4 acres in each lot.
143 bales in each lot, 59 Itu average field weight,

Grazing period and ewe gaini Date on - November 20, 1970
Date removed - March 1, 1971
Average ewe gain - 15 Ibs*
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During periods of snow cover, the ewes consume the bales with no difficulty.
After the snow melts, the sheep can then clean up any standing regrowth remaining.
To date, snow cover has not been a problem with the winter pasture program. Snow
depths up to 18 inches and sub-freezing temperatures have been experienced.

Summary

The Ohio sheep producer has a number of options available for providing feed
for his flock. The forage system depends on the lambing and lamb finishing program
followed. Winter pasture should be considered as a means of extending the grazing
period and for markedly reducing winter feed costs. Improved forage systems will
help Ohio sheep producers maintain their position as an economically important agri-
cultural industry in the state.
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PASTURE RESEEDING AND FERTILIZATION

R. W. Van Keuren
Department of Agronomy

When the Eastern Ohio Resource Development Center was acquired in 1965, pas-
tures were typical of many in southeastern Ohio. Most needed reseeding, and some,
invaded by brush and small trees, required clearing as we l l . All pastures needed
fencing, corrective liming and fer t i l izat ion.

To get the sheep research unit into production, the same problems were faced
that some sheep producers encounter in improving or expanding their operations.
Several of these problems, including the cost of clearing and fencing pasture land,
are discussed in OHIO REPORT 52(4) :62-63 , July-August 1967, Rehabilitation of Land
in Southeastern Ohio. Reprints are available from the Ohio Agricultural Research
and Development Center, Wooster, Ohio 44691.

Corrective Liming and Fertilization

Since southeastern Ohio soils generally respond well to fertilization, good
forage yields can be expected. However, adequate liming and ferti l ization are
necessary to realize this yield potential.

Soil tests of the sheep unit showed that the soils were typically low in pH,
generally requiring 2 to 5 tons or more of lime per acre. Some areas which had
only a thin cover of broomsedge, povertygrass, and running briars needed up to
12 tons per acre to bring them to the minimum pH for pasture production. Phos-
phorus levels were generally low and potash levels were low to medium. Corrective
applications of lime and fertilizer were applied before attempting new seedings.

Fields with reasonable stands of bluegrass can be improved by liming and fer-
tilizing. In addition to phosphorus and potash, nitrogen is needed to improve the
stand and to obtain good production. Several fields in the sheep unit being used
as bluegrass pastures have been improved by these practices only.

Bluegrass invades naturally into pastures if the fertil i ty is not too low.
This characteristic makes it a good species for fields which are too rough, too
stony, or the soils too shallow to be easily 'reseeded to other species.

Reseeding

While seedings are commonly done in early spring, late summer seedings may also
be successful. Late summer seedings can be made with all of the grasses commonly
used, including tall fescue and orchardgrass. Alfalfa is the only legume generally
successfully seeded in late summer, although some late summer seedings with birds-
foot trefoil have been successful in limited studies in Ohio. The seedings should
be made in August in northern Ohio and by early September in southern Ohio. This
allows the seedlings sufficient time to become well established by winter.

Late summer seedings have several advantages. Some fields are difficult to
seed early because of wet areas. By delaying seeding until late summer, the field
can be grazed until July. Most weed problems are avoided because fewer weeds ger-
minate late in the growing season. Seeding at this time also provides an opportun-
ity to apply corrective lime and fertilizer during the summer when the soils are dry.
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Another method which has been studied extensively in Ohio is use of a herbicide,
combined with several diskings. The method used at EORDC to renovate two sheep unit
fields was a fall application of dalapon and 2,4-D. An excellent kill of the old
sod was achieved and early spring seedings were made, after the field was disked
twice to prepare a seedbed. The registration of dalapon for pasture renovation
was cancelled in the spring of 1971 and it can no longer be used for this purpose.
Amitrole (amino-triazole), however, can be used. It is for grass control, but also
controls some broadleaf weeds. Used at 4 Ib. of active ingredient per acre, it must
be applied before October 1 and must not be grazed or seeded to crops for 8 months
after treatment. For an early spring seeding, this means spraying the previous
August. In addition, 2,4-D is needed to control broadleaf weeds. Other materials
such as paraquat are currently being studied for pasture renovation,

Halntenance Fert11i zat1 on

After the initial corrective lime and fertilizer applications, periodic appli-
cations of phosphorus and potash are needed to maintain productivity. Periodic
soil tests should be made to determine if the fertilizer program is adequate.

The nitrogen fertilization program on grasses is based on two applications of
200 Ib. of ammonium nitrate (or equivalent). On summer pastures, the first appli-
cation is made in March or early April. The second application is made in late May
or June. On winter pasture, the two applications are made in early spring and
August. Considerable research in Ohio has shown that this annual rate is economical
on grass pastures with good stands.

Additional nitrogen must be applied occasionally if the stand does not have
the desirable growth and vigor. This is likely to occur on soils which have not been
built up in fertility. If excess pasture is available, an application may occa-
sionally be eliminated. Conversely, additional nitrogen is applied if additional
feed is needed.

The spinner spreader is being used at the EORDC because it enables rapid cover-
age of large acreages. It also spreads the fertilizer out into areas which are too
rough to drive over, and is useful for winter pastures with the bales in the field.

Renovation Costs

The renovation costs for a pasture at the EORDC are given in Table 1. Correc-
tive lime and fertilizer were based on soil test results. The soil potash level was
adequate for establishment. Corrective lime and phosphorus fertilizer application
accounted for 58 percent of the total renovation costs. Of course, this represents
a one-time initial cost and is a long-term investment. Seedbed preparation repre-
sented 26 percent of the cost, but also included weed control. Seed and drilling
costs were $10.25 and were only 16 percent of the total. Using other species would
be slightly more expensive.

Although the total cost per acre, $66.71, appears expensive, the stand should
last for a number of years. The average cost per year would be relatively low,
considering that the soil is being brought up to good yield capabilities and that
4 to 5 ton dry matter yields are now possible.

All pastures did not require the investment discussed above. The bluegrass
pastures are being improved with lime and fertilizer application only. Some fields
required less corrective lime and fertilizer. A few areas required more.
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The pasture improvement and livestock programs are being carried forward to-
gether. Pastures are being improved only as the livestock numbers are increased
to adequately utilize the feed produced.

Aeri al Fertl 1 i zati on

Aerial fertilization received its big impetus in New Zealand and Australia
following World War II when pilots and aircraft became generally available for
such use. New Zealand has about 7 million acres of pasture which are fertilized
and limed by aircraft. The extremely hilly areas being grazed and large acreages
of pastures requiring fertilization for improvement demonstrated the usefulness of
aerial fertilization and reseeding. Currently about 1 million tons of fertilizer,
primarily superphosphate, is applied annually by air on land too rough for ground
application. In addition, about 250,000 acres are seeded aerially every year with
about 1400 tons of seed. Most of the seed is clover, oversown on terrain generally
too rough for drilling or even hand broadcasting. Australian and New Zealand
experience has shown that under their conditions, marked improvement can be made

TABLE 1. Renovation Costs of a Pasture at the
Eastern Ohio Resource Development Center8

Corrective lime and fertilizer -

Lime 6.4 tons @ $3*75, applied $ 24*00

Phosphorus 435 Ibs* 0-46-0 @ 3$ 15*22

$ 39*22

Seedbed preparation and weed control -

2,4-D 1 Ib. @ $1.28 $ 1*28
Grass herbicide0 8*96

Spraying @ $2*00 2*00
Disking twice @ $2*50 5*00

17*24

Seed and drilling -

Tall fescue, Ky. 31 10 Ib. @ 20$ $ 2*00
Ladino clover i Ib* @ $1.00 *25
5-20-20 Fertilizer 200 Ib* @ 2̂  5*00

Drilling @ $3*00 3*00

10*25

Total cost per acre $ 66.71

a
All costs are on a per acre basis*

Soil test indicated 4 tons lime needed per acre. Used local ground
limestone and needed 6*4 tons to get equivalent of standard grade*

Jsed Dalapon which ij
be similar in cost.

c Used Dalapon which is no longer registered, but other materials will

-19-





by fertilizing and over-seeding with white and sub clover. Several ycear-s are needed
to establish a good stand.

^Aerial fertilization offers Ohio producers an alternative method of getting
fertilizer on land too steep or rough for ground equipment. It is also -valuable
during periods when the fields may be too wet for such equipment.

During the past 3 years, about 650 acres of pasture have been fertilized annu-
ally at Units 1 and 2 at the EQRDC. Aerial fertilization has been lase^d to get the
early spring applications on when many of the fields were too soft for- gitound appli-
cation. In addition, Unit 2 has areas which are hazardous for ground equipment.

Urea has been used for the early spring application because its h ighier analy-
sis (45-0-0) than ammonium nitrate (33-0-0) allows a higher nitrogen e*quLvalent
per load. An application of 150 Ib. of urea per acre (67 Ib. actual ndtirogen)
was applied where nitrogen alone was desired. At Unit 2, 200 Ib. per sacr*e of
18-46-0 was used on rough land low in phosphorus as well.

The aircraft used was a Piper Pawnee with an 800 to 1000 Ib. load capacity.
If a large acreage were available for aerial fertilization, larger aircraft with
1,500 to 2,500 Ib. load capacity would be useful. The aircraft is frlown at about
35 to 50 feet, and the swath fertilized is about 36 feet wide. Using tLwo aircraft
like the Pawnee, which would make efficient use of the fertilizer loading crew,
400 to 600 acres per day could be fertilized. Acreage would depend on distance of
the landing strip from the pastures being fertilized and how fast the ground crew
loads the aircraft. Actual fertilizing time needed is a small portion of the
total elapsed time between trips.

The cost was $1.50 per acre plus 1$ per Ib. of fertilizer. ThiswouHd be
$3.00 per acre for applying the 150 Ib. rate and $3.50 for the 200 It), ratre.
Aerial seeding is usually the same price as fertilizing.

Summary

The sheep pastures at EORDC are similar to those requiring renovat iorm through-
out southeastern Ohio. The unimproved soils are generally low in pH an d phosphorus,
and low to medium in potash. With adequate lime and fertilizer, excellent: forage
yields can be expected from these soils.

Renovation with herbicides offers a method of reseeding more produ*cti i/e forages
with minimum soil tillage. Pastute improvement should be coupled with sal ivestock
program which will efficiently utilize the increased forage production sani provide
an economic return on the investment.
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WINTER NUTRITION AND MANAGEMENT OF THE EWE DURING
THE GESTATION AND LACTATION PERIODS

C. F. Parker and E. L. Potter
Department of Animal Science

and R, W. VanKeuren
Department of Agronomy

Winter ewe rations and related management systems have been studied at this
station during the past 5 years in an attempt to reduce harvested feed costs and
intensify sheep production. The research findings from the previous ewe nutrition
studies were reported in the 1970 Ohio Sheep Research Summary,

These studies have shown that the high yielding and extended growing character-
istics of tall fescue can be used in a scheduled harvesting and deferred grazing
program to provide the level of nutrition required by the gestating ewe to within
4 weeks of lambing. The use of a treated corn silage ration during late gestation
and lactation has been evaluated with favorable results. Conventional winter feed
costs in these tests were reduced more than 50 percent when winter grazing was com-
bined with the feeding of a treated corn silage ration prior to and during lacta-
tion.

Research conducted during the past winter period had two primary objectives.
The first was to further evaluate the complete corn silage ration during the early
lactation period. Lambs reared on ewes receiving a complete corn silage ration
have generally been the heaviest at birth. However, the 30-day weights of twin
lambs have been among the lowest. Corn silage fed ewes have been scored to be heav>
milking at lambing but apparently have not milked as well as predicted. The aver-
age change in ewe weight from early gestation to mid-lactation would indicate an
adequate level of nutrition from corn silage for maximum milk production.

The second objective was to study the value of tall fescue silage during late
gestation and lactation. This objective relates to the need for removing the first
growth of tall fescue early during the growing season. Then a quality second growtl
can be harvested into round bales prior to the late summer and fall growing season,
which provides a third growth for winter grazing. The critical question was whethei
tall fescue silage could supply a major portion of the ration for winter lambing
ewes after they have grazed regrowth pasture and round bales.

Procedure

A total of 98 purebred Targhee ewes of mixed ages were bred to Targhee rams foi
mid-February lambing and subsequently were assigned to three winter nutrition treat-
ments on November 20. The treatments were:

Treatment 1 (Control): The 21 ewes in this group were housed in the barn and
fed a conventional type ration. During early gestation, the ewes received 4.5 Ib.
of a mixed grass-legume hay per head daily. This was increased to 5 Ib. of hay by
January, with 1 Ib. of concentrate (80% shelled corn and 20% of a 44% protein soy-
bean oilmeal pellet) added 4 weeks prior to lambing. Ewes were fed 5 Ib. of hay
and 2 Ib. of concentrate per head daily after lambing.
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TABLE 1. Silage Analysis

Date
Sampled Protein Dry Matter

Corn

Grass

11-70

1-71

11-70

1-71

11.4

11.3

14.4

13.1

33.5

37.3

45.0

36.1

Treatment 2 (Treated Corn Silage) : This group of 23 ewes was housed in the
barn and fed a treated corn silage ration at the rate of 10 Ib. per head daily dur-
ing early and mid-gestatioit. The level of silage was gradually increased to 13 Ib.
prior to lambing. After lambing, the ewes received an average of 17 Ib. of silage
daily. The silage was supplemented at the time of ensiling with 1% urea, 0,5% lime-
stone, 4 Ib. of dicalcium phosphate, and 1.1 Ib. of sulfur per ton.

The sulfur was added due to recent studies which indicate a sulfur deficiency
may limit the utilization of urea in the rumen. Sulfur had not been added to the
previous corn silage rations studied at this station. The corn was ensiled during
the dent stage of plant maturity. Silage sample analyses are shown in Table 1.

The ewes on corn silage were divided into two groups just prior to lambing.
One group received the treated corn silage without additional supplementation and
the second group received the same corn silage plus 0.2 Ib. of 49% protein soybean
oilmeal per head daily.

Treatment 3 (Winter Pasture): A group of 54 ewes was grazed on a fall deferred
tall fescue pasture with round bales for 68 days. The initial growth of fescue was
harvested as silage on June 10, with an average yield of 1.9 tons of dry matter per
acre. The second growth was round baled on August 28 and left in the field for the
winter grazing period. Sample analysis of the silage is presented in Table 1 and thi
analyses of the regrowth pasture and round bales are shown in Table 2,

Four weeks prior to lambing, the ewes were removed from the winter pasture to
the barn where they were randomly divided into two groups. One group was fed the
same treated corn silage ration received by the ewes in Treatment 2. The remaining
ewes were placed on a full feed of tall fescue silage and started on the same con-
centrate ration fed the control ewes. The ewes consumed an average of 9 Ib. of tall
fescue silage daily prior to lambing, with the concentrate increased to 1.5 Ib. prioi
to lambing and 2 Ib. after lambing, with a full feed of silage which amounted to 9
Ib. per head daily.

Results

The average ewe weights for the treatment groups are shown in Table 3. Lambing
began on February 20. All ewes were weighed on the day their lambs were 30 days old
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TABLE 6. Feed Con sump tion̂ ^

Winter Pasture

Corn To Corn To Grass
Control Silage Silage Silage

Average feed per
ewe (ibs.) 139 daysi

Mixed legume-grass hay 675 -

Corn silage - 1607 951

Grass silage - 655

Concentrates 114 - - 103

Table 5 shows the average amount of feed consumed by the treatment groups dur-
ing the 139-day test period. The tall fescue pasture and round bales reduced the
number of days necessary for feeding harvested feed in the barn by 68 days. The
average ewe gain on winter pasture was 15 Ib. and compared favorably with the ewes
on the control and corn silage ration groups. The number of ewe grazing days per
acre during the winter months was 1278, which is equivalent to stocking 10 ewes per
acre for 128 days.

The 1.9 tons of dry matter per acre from the first growth of tall fescue har-
vested as silage would supply enough feed with concentrate supplemented for 10 ewes
during a gestation and lactation period of 90 days. The average dry matter consump-
tion of tall fescue while grazing on winter pasture was approximately 4.5 Ib. per
head daily. This is the same level of intake obtained for the ewes on the tall fes-
cue silage ration while in the barn.

Summary

The results from this test continue to support the value of a winter pasture
program for reducing harvested feed costs during early and mid-gestation. Ewes fed
the complete corn silage ration produced the heaviest lambs at 30 days. This study
indicates that tall fescue silage and corn silage can be used for the gestating and
lactating rations if properly supplemented.
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LAMB MORTALITY DUE TO THE "ORPHAN LAMB11 SYNDROME

C. K. Smith, R. F. Cross, and J. E. Jones
Department of Veterinary Science

and C. F. Parker
Department of Animal Science

Abstract

Sodium sulfaethoxypyridazine (SEZ) administered in the drinking water of preg-
nant ewes was successful in preventing lamb pneumonia. A condition usually ascribed
to starvation of the neonatal lamb is described and possible methods of treatment
are given. The orphan lamb syndrome may account for losses up to 10 to 15 percent
of the total lamb flock.

Introduction

The first month of life for the young lamb is perhaps the most critical of its
entire lifetime. Many lambs die during this period due to a variety of causes, but
preventable losses should be avoided.

One of the most frequent causes of death, in the absence of lamb pneumonia, is
a condition resembling starvation. The young lamb is dehydrated, does not nurse or
is disowned, and assumes a posture with the back arched and the head lowered. These
lambs stand with all four feet together, as if they were standing on the top of a
small box or ledge. Upon necropsy, the abomasum is devoid of milk and the cause of
death is considered to be starvation.

Routine necropsy and cultural procedures have shown that some of these lambs
have a mottled congestion of the lung. Bacteriological examination demonstrated
that the lung was infected with Escherichia coll. This experiment was designed to
investigate the cause and control of this orphan lamb syndrome.

Procedure

Three hundred and fifty Targhee and crossbred ewes were divided into two
groups, according to the period of lambing. Each group of ewes received drinking
water medicated with sodium sulfaethoxypyridazine* (SEZ) according to the schedule
in Table 1 for the 2-week period prior to lambing.

All lambs were given a 25 mg. tablet of Aureomycin* orally at the time of
birth. All ewes were individually penned following lambing and returned to group
pens at the discretion of the shepherd. Individual treatments were administered
to lambs showing clinical signs of dehydration and starvation.

*American Cyanaaid Co., Princeton, N. J.

-27-



TABLE 1. Feeding Regime of Sodium Sulfaethoxypyrldazine (SEZ) in the Drinking
^ t u r i t i on .

Days Water Treatment

1-5 medicated*
6-7 none
8-9 medicated

10-11 none
12-13 medicated

^Treatment level was 22 grains of SEZ/gal . of water or 1 gal. of 4.08%
Sol/128 gal . of water.

Resul ts

The treatment of the drinking water with SEZ eliminated the problem of neo-
natal lamb pneumonia. This confirmed work reported in previous years (1969 and
1970) with sulfamethazine, There were no clinical cases or deaths due to lamb
pneumonia attributable to Pasteurella hemolytica (Table 2} . The overall lamb mor-
tality for the first 30 days was reduced to 8.5 percent of all lambs born and 3.9
percent of all lambs born alive. Lambs dying from the starvation syndrome accounted
for 95 percent of the lambs born alive but dying during the first 30 days after
birth. Escherichla coll and organisms of the coliform group were isolated from the
lungs of 11 of 19 (58 percent) of the starvation cases. Positive cultures were
usually associated with a mottled congestion of the lung.

Twelve lambs with signs of this syndrome were recognized as clinical cases of
disease. More than 80 percent of these cases recovered following treatment with
intraperitoneal injections of electrolyte solutions and the oral administration of
antibiotics.

Conclusions

Treatment of ewes1 drinking water with sulfonamides prior to lambing is a suc-
cessful procedure to prevent neonatal lamb pneumonia caused by Pasteurella hemolytica*
A condition commonly attributed to starvation may be associated with infection by
Escherichia coli. This disease manifests itself by listlessness and dehydration of
the lamb. Special supportive therapy should be administered to maintain these lambs.

_ TABLE 2. Distribution of Death Losses Among Lambs. _ _

No. %

Total lambs born
Total deaths (first 30 days)

Lambs born dead
"Starvation"
Pneumonia

426
39

18
19
1*

8.5

4.0
4.2
0.2

*Caused by corynebacterium sp. incident to wound infection.
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LABOR AND MANAGEMENT REQUIREMENTS FOR STARTING LAMBS
ON ARTIFICIAL MILK REARING PROGRAMS

C. F. Parker and C, B. Boyles
Department of Animal Science

The rearing of baby lambs artificially is receiving considerable attention by
the sheep industry. Many flock owners experience heavy lamb losses within the
first 2 weeks of lambing. It is not uncommon for lamb mortality to exceed 15 per-
cent during this period. Starvation from low milk yield, udder infection, and poor
ewe ownership are common causes of baby lamb mortality. These conditions commonly
account for a 5 to 10 percent loss of the total lambs born.

Some producers have questioned the commercial importance of multiple births
because of the generally higher level of management required at lambing and in-
creased death rates of twin and triplet lambs. Research developments during the
past 10 years have provided a favorable opportunity for the commercial development
of systems for rearing lambs artificially. Two important major advancements are
the development of the ration composition for rapid and efficient gain and utili-
zation of cold milk which has reduced digestive disorders and contamination and
resulted in more satisfactory lamb performance.

The level of adaptation for the artificial rearing of lambs on a large commer-
cial scale will likely depend upon the amount of labor required for starting the
lambs and the potential return-cost ratio related to labor, milk replacer, and grow-
ing and finishing ration costs. An important and related aspect at this time is the
potential usefulness of the litter-bearing types of sheep to a commercial sheep
enterprise where systems for the artificial rearing of lambs can be effectively
utilized.

The main objective of this research was to determine the average amount of
time required to start lambs on an artificial rearing system and to identify factors
associated with the starting procedure.

Procedure

Two sets of lambs were studied in this project. Each group of lambs was fed
cold milk (approximately 36° F.) from the insulated vat shown in Figure 1. The
milk replacer used in this study was a lamb milk replacer (medicated) manufactured
by Land O1 Lakes, Inc., Minneapolis, Minn. It became commercially available in
January 1971.

The procedure for starting the lambs was:

1. An attempt was made to start each lamb on warm milk from a feeding vat
nipple. If the lamb had nursed its mother and was unwilling to suckle a
vat nipple, a period of 4 to 6 hours was allowed before a second attempt
was made. Lambs which refused to nurse from the vat nipple were given
an initial feeding (6 to 8 oz.) from a bottle. For lambs too weak to
nurse, a stomach tube was used to feed the lamb.

2. Colostrum milk was collected at lambing from a number of ewes and frozen
in plastic bags for mixing with the milk replacer. Six to 8 oz. of colos-
trum milk was added to the artificial milk on the first day that each new
lamb was started.
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TABLE 1. Time Required for Starting Lambs on Milk Replacer

Assistance

No. of Avg. Birth No. of Total No. of
_ Lambs _ Weight _ Times _ Minutes _ Days

3 5
Group 1 n = 12 7.6 (ills) 7.1 (2-11) 30.4 (10-60) 2.0 (1-3)

Group 2 n = 11 11.2 ( ) 7.1 (3-ll) 29.4 (15-45) 2.3 (l-4)

a
Range for each mean is shown in parenthesis.

The initial group of 12 lambs was born in late February and March. Lambs were
chosen for artificial rearing on the following basis: lambs from ewes with an in-
sufficient milk supply, orphan lambs resulting from poor ownership or death of the
mother, and lambs which were extremely small and/or weak at birth.

The second set of 11 lambs born during April and May was from a group of nor-
mal ewes chosen prior to lambing for the production of lambs to be reared artificially.
A least squares analysis of variance was used to study the effects of birth weight,
age on test, and prior nursing experience on the time required for starting lambs on
the artificial rearing system.

Results

Table 1 presents the labor required in terms of the average and range for the
number of times the lamb was assisted in nursing, total minutes required for assis-
tance, and the average number of days in the starting pen. The ages of the lambs
at first exposure to artificial rearing were from 1 hour to 4 days for Group 1 and
six hours or less for Group 2.

The experience of the lamb having nursed his mother had little influence on the
total time required for starting the lambs on artificial milk. There was a tendency
for the heavier lanfos at birth to require less starting time. The presence of an
experienced lamb in the starting pen hastened the learning time required for the
beginning lambs to start nursing independently,

A soft rubber nipple with a flutter valve was used in the initial training of
the lambs. The lambs preferred nursing this nipple in comparison to a standard
nipple which was less pliable.

SujiTTiary

In this initial study, the average time required to start young lambs on arti-
ficial milk was 30 minutes. The lambs required 7.1 total nursing assists and re-
mained in the starting pen an average of 2.1 days before they were considered
self-sufficient. The individual lamb variation in the total time required for nur-
sing assistance suggests that further studies should be made to determine the
factors associated with the learning behavior patterns of young lambs.

-31-





TjjBLE i»_ Total Feed Consumption for Pen 2

Ration
Number

1
2
3
4
5
6
7

Pounds
of Ration

15.5
9.4
2.2
3.0
2.7
7.8
3.1

Pounds
per Lamb

.86

.52

.12

.17

.15

.43

.17

Total 43.7 2.43
(.13 Ib/day)

Pen 3: At 23 days of age, lambs were removed from Pen 2 and placed In Pen 3.
Docking and castration of ram lambs were performed at the time of transfer. One
pint of 1:5 Ewe-lac formula was made available per lamb daily (lamb-bar with one
nipple per lamb) while in Pen 3, along with the same choice of rations and water as
for Pen 2. Records of feed consumption and lamb weights were kept at weekly inter-
vals.

Pen 4: At 30 days of age, lambs were removed from Pen 3 and placed in Pen 4
where only rations 2, 6, and 7 were available in self-feeders. Weekly records of
feed consumption and lamb weights were kept for Pen 4 until the lambs reached 90
days of age. Each lamb's weight at 90 days was used as the final measure of his
performance and he was then removed to a conventional management area.

Results

The average daily gain for 18 lambs in Pen 2 was 0.55 Ib. (range = 0.02 to
1.05). One lamb gained only 0.4 Ib. during the 20 days that it was in Pen 2. Aver-
age daily milk consumption amounted to 0.74 gallons, for a total milk consumption
per lamb of 13.7 gallons while in Pen 2 for an average of 19 days. The resulting
milk utilization amounted to 1.35 gallons of milk per pound of lamb gain for the
pen. The feed consumption figures shown in Table 1 are for 18 lambs for the 19-day
test period.

It is apparent that there was a considerable difference in the initial accept-
ability of the rations tested. As expected at this young age, the consumption of
dry feed was very limited. However, the intent was to stimulate maximum consumption
so that the early weaning would not result in a post-weaning stress. Rations 6 and
7 were prepared in crumble form and resulted in a high proportion of fine meal which
may have affected the intake. It appears that a 3/16-inch pellet is superior to the
crumbles. The lambs consumed 0.24 Ib. of dry feed per pound of gain while in Pen 2.

Seventeen lambs were in Pen 3 for a period of 7 days. During this time, the
milk intake was restricted to 1 pint per lamb per day. Feed consumption data for
the 17 lambs for the 7-day period are presented in Table 2. Restriction of milk
during this 1-week period resulted in a reduction in the average daily gain of the
lambs to 0.07 Ib., but initiated an increase in dry feed consumption.
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LAMB SURVIVAL AND EARLY GROWTH AS AFFECTED BY LINSEED OILMEAL
AND SOYBEAN OILMEAL SUPPLEMENTED EWE RATIONS WITH AND WITHOUT
SELENIUM ~ VITAMIN E TREATMENT OF LAMBS AT BIRTH AND 30 DAYS

C. F. Parker and C. B. Boyles
Department of Animal Science

The results from a 2-year test where early growth was evaluated for 386 lambs
reared on ewes receiving either linseed oilmeal or soybean oilmeal as the protein
supplement during late gestation and lactation were summarized in the 1970 Ohio
Sheep Research Summary. A BoSe treatment at birth had no effect on the 30-day
weights of lambs and the two ewe rations did not significantly affect 30-day lamb
weights. However, the lambs treated with BoSe at birth and reared on ewes receiv-
ing linseed oil meal averaged 4 percent heavier than the non-treated lambs from
ewes fed soybean oilmeal. A weighted average reduction in lamb mortality to 30
days for the BoSe treated group was 3.9 percent.

The treatment differences observed in the previous studies were not large and
indicated that further testing should be done to confirm the likelihood of their
being consistent.

Procedure

A total of 263 ewes of mixed ages and breeding were assigned to this study.
The ewes were removed from winter pasture 3 weeks prior to lambing (February 17)
and placed in one of the following nutrition treatment groups:

Treatment 1 (Control): Gestating ewes were supplemented with 1 Ib. of concen-
trate consisting of 80 percent shelled corn and 20 percent soybean oilmeal pellets
(44% protein). After lambing, the ewes suckling twins were fed 2 Ib. of concen-
trate daily.

Treatment 2 (Combination SBOM + LSOM) : The ewes in this group were fed 1 Ib.
of a concentrate containing 72 percent shelled corn, 16 percent linseed oilmeal,
and 12 percent soybean meal pellets prior to lambing, with an increase to 2 Ib.
daily after lambing for the ewes suckling twins.

The linseed oilmeal used in the ration for Treatment 2 contained 0.97 ppm of
selenium which is a considerably higher selenium concentration than in most feeds
grown in Ohio.

Both treatment groups were fed a mixed legume-grass hay on a three times per
week schedule at a level equivalent to 4.5 Ib. per head daily before lambing and
5 Ib. per head after lambing,

Treatment 3 (Self-fed): The ewes in this group were self-fed a pelleted ra-
tion containing 62.5 percent alfalfa (17% protein) and 37.5 percent corn cob until
2 weeks before lambing and after 6 weeks of lactation. Two weeks prior to lambing
and during early lactation, the ration consisted of 50 percent alfalfa (17% protein),
30 percent corn cobs, and 20 percent shelled corn.

Half of the live lambs born received 1 cc. of BoSe at birth and half of the
treated and non-treated at birth were treated at 30 days of age.
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Results

The 1971 lamb data were statistically analyzed by methods of least squares,
with the calculated means adjusted for differences due to effects of age of dam,
breed of sire, type of birth, and sex of lamb. The least squares means for lamb
growth and mortality to 30 days are shown in Table 1. As observed previously, the
BoSe treatment of lambs at birth did not affect 30-day weights but, in contrast
with the average mortality for the previous results, did not have a positive effect
on lamb survival.

Ewe ration effects on birth weight and 30-day weights were small, although
lamb mortality was the lowest for ewes fed Ration 2 (SBOM + LSOM) and highest for
those receiving Ration 3 (self-fed ewes).

The treatment effects on the 70-day weaning weights are shown in Table 2.
BoSe treatment had a significant effect on the lamb weights at 70 days. Lambs
treated with BoSe at 30 days were the heaviest at weaning. The lambs treated at
birth only were heavier than the non-treated control group. This difference was
not apparent at 30 days, as shown in Table 1. The BoSe treatment had the least
effect on those lambs suckling the ewes on Treatment 2, where the ewe ration was
supplemented with linseed oilmeal.

Summary

The treatment of lambs with BoSe at birth did not affect their growth rate to
30 days and does not appear to have a consistent influence on survival rate. Wean-
ing weights are significantly affected by BoSe treatment, with the least effect ob-
served for the lambs suckling ewes which received linseed oilmeal in their ration.
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