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FINISHING LAMBE WITH BARLEY OR MILO
OR COMBINATIONS OF BARLEY AND MILO

DO, Brickson, T.C. Faller, K.A. Ringwall, P8 Berg and 5. Urivapongson
NS Experiment Station, Hetlinger 1888
Lumary

Two 2 x 4 trials were conducted to determine the lamb perciormance and
carcass characteristics of feeding wilo or barley alone or in combinations to early
weaned feeder lambe in complete mixed diets that were self fed. Hight hundred
lambs were allotted by weight, breed and sex and randomly assipned one of four
diets (milo, milo and 20% bavley, milo + 40% barley and barley). The diets
contained 26% alfalfa and balanced to contain 15.2% protein and 68% TDN. The
data from the two trials were combined allowing four replicates for each dietary
treatment. Lambs averaged 58 1b al the beginning of the trials and 105 ibs at the
close. Daily gains and feed efficiencies were similar (P=.08) among diets. Feed
intake was the lowest (P<.0B) with the 40% barley in it. Carcass weighis were
heavier (P<.05) for the mile fed lambs compared to the barvley resulting in a higher
dressing % for the milo. These criterion were similay (P».08) for the wized (milo-
barley) diets. Quality grade was also higher (P<.08) for the milo fed lambs which
also may be related to the heavier carcass weight. There were no effects on the
other carcase characteristics which is in accord with milo-barley comparisona
previously reported. There were no advantages to mixing barley with milo in any
of the lamb performance and carcass criterion. All diets resulted in satisfactory
lamb performance and carcasses. The barley diet contained 8% soybean meal
which was increased with each decreased amount of barley to 14% in the all milo
diet.

Infroduction and Justification

Barley, as a major feedstuff in high energy diets for finishing lambs, has been
compared with corn, oats, milo and wheat and with some combinations of these
feedstuffs in several trials conducted at the Hettinger and Fargo Stations,
Comparisons include; various guality grades of the grams, on & one to one
replacement of the grains or on an equal energy and protein basis and with various
protein supplements (sovbean, linseed, sunflower oil meals, distillers dried grains
and urea). The generzl conclusions can be made that the cereal grains fed in diets
of equal energy and protein result in similar lamb gains, feed efficiency and carcass
characteristics.

Feed intake is higher and more constani especially in hol weather with comn
and milo, but efficiencies are similar. Wheat should not make up more than 30%
of the grain in the diet. Grains {milo, barley or corn) can be fed in whole form
without a reduction in feedlot performance or digestible dry matier or protein,
Carcass characteristics were similar with physical {orms.

Milo (sorghum prain) is & popular feedsiufl used in areas where it can be
produced efficiently or is imported as the major grain in some countries (for
example, Mexico), High energy finishing lamb diets contaiving either barley or
milo were compared in the trials at Heltinger and Fargo last year (1888). Feed
intake was more consistent and gains were higher for the lambs on milo. Feed
efficiency was similar as were carcass characteristics. It 15 of economic importance
to determine the best use of barley in lamb diets for the ND lamb producer as well
as the barley producer. Comlbinations of barley-milo will be compared to these



feeds fed alone. Relative pricing can be more accurate among grains as relative
feeding values are established.

Objecti

To determine the comparable feeding values of barley or milo or combinations
of barley and milo, fed in complete mixed diets to finishing lambs. Lamb
performance and carcass characteristics will be used as criterion as measures of
dietary treatment comparisons.

Procedure

Diets were balanced to contain about 68% TDN (1360 Dkcal/lb} and 15.2%
protein (Table 2) based on analyzed and "book values" as shown in Table 1.
Analysis of barley and milo samples taken during the experimental period resulted
were higher in protein than those samples taken prior to the trials resulting in
protein levels of about 17% (Table 3). Early weaned (56 d) lambs (400) were
allotted by weight, breed and sex into eight lots in each of two trials. The four
dietary treatments (Table 2) were randomly assigned. Each trial had two replicates
and data were combined from the two trials making four replicates per treatment.
Lamb weights and feed intake were recorded every two weeks. The trials were
terminated when the average weight of the lambs was 105 1b. A representative
group of each lot were used for carcass evaluation. Diets were sampled throughout
the trials and analyzed for nutritional composition (32/diet).

| nd i

Composition of the feedstuff used in these experiments were based on analysis
and book values and are shown in Table 1. The diets (Table 2) were formulated
based on the analyzed values to contain about 15.2% protein and 68% (1360
Dkcal/lb) TDN. The calcium and phosphorus levels averaged about .67 and .40%
respectively. Ammonium chloride was added to reduce the probability of urinary
calculi. There were cases observed. The diets were sampled throughout the two
trials as described in the procedure. The results of the average composition of the
diets along with standard deviations are shown in Table 3. The fibrous fractions of
neutral detergent fiber, acid detergent fiber and acid detergent lignin were similar
among diets indicating similar diet digestibilities. The lambs averaged 105 1b
across diets and trials at the close of the experiments. The final weights were
similar (P>.05) among diets. The carcass weights were heavier for the milo
compared to the barley fed lambs. This can occur because only a portion of the
lambs of each lot are followed through for carcass information. The differences in
carcass weight between milo and barley and the resulting higher dressing % and
quality grade for the lambs on milo may not have been due to dietary treatment
but rather size of lambs slaughtered. Gains and feed efficiencies were similar
among diets (P>.05). The data generated from these experiments indicate that
mixing milo and barley does not effect lamb performance or feed intake as was
hypothesized at the start of the trials. Economic considerations should be involved
in the selection of grain or grains to use in lamb diets. The use of barley or oats
reduces the levels of protein supplement needed.

Acknowl men

The support provided by the North Dakota Barley Council in the conduct of
these experiments is appreciated.



TABLE 1. NUTRITIONAL COMPOSITION® OF FEEDSTUYFS USED TO FORMULATE
LAMEB DIETS (HETTINGER 1988)

Bushel

Feadstuff wt. Protein TN DE/# ADR Ca IS
Alfalfa — 16 52 1040 a4 1.925 A7
Barley 47 1.0 77 1540 8.2 05 34
kilo 57 .8 786 1520 650 04 .34
SBM - 44 0 78 1560 10.0 25 60
Limestone - — . - a5 _—
Dicalcium

phosphate - e — e 22 18
Q0% dry

TABLE 2. DIETARY® TREATMENTS AND NUTRITIONAL COMPOSITION® FOR 1989 LAMB
FEEDING TRIALS (HETTINGER 1989)

% of % % % o %

Feedatuff Diet Protein TON DE/M4 ALY Ca P
Diet 1

Alfalfa 28 418 13.5 270 8.84 328 045
Milo B7 4.85 43.3 866 3.42 023 104
SBM 14 £.16 10.8 218 1.40 038 084
Totals 97 5% 67.1 1354 13.7 B73 413
et 2

Alfalfa 26 4,16 13.5 270 8.84 325 045
Milo 40 G40 30.4 608 2.40 018 36
Barley 18 P 14.6 292 1.18 009 065
SBM 12 5.28 9.4 187 1.20 .030 072
Totals g7 i5.1 G7.3 1357 13.6 B0 408
Diet 3

Alfalfa 26 4,16 13.5 270 5.84 325 045
Milo 20 1.70 15.2 304 1.20 008 068
Barley 41 4.92 316 831 2.54 021 139
“SRBM 10 4.40 7.8 156 1.00 025 060
Totals Q7 15.2 68.1 1381 13.6 669 402
Diet 4

Alfslfa 26 4316 13.5 270 8.684 325 045
Barley 63 7.56 48.5 970 3.91 031 214
SBM 8 3.52 5.2 125 B0 020 048
Totals Q7 152 68.2 1365 13.6 666 397

sAll diets will have .5% each of TM salt, limestone, dicalcium phosphate and ammonium
chioride. 1.25% icnophore supplement, .05% Vit. A, D & E and 25 g Terramycin/100# mix.
The Ca & P are calculated with the supplement added.

*90% dry



TABLE 3. LABORATORY ANALYSIS (MEANS® and SD) OF DIETS BASED ON SAMPLES
TAKEN DURING THE TWO TRIALS

Milo Milo
Milo 20 Bly 40 Bly Barley
DM 89.5 62 90.2 .33 90.4 43 90.7 24
Ash 5.20 31 5.06 .18 6.09 13 5.72 A7
NDF 21.2 1.99 224 2.97 20.7 1.16 22.0 1.67
ADF 10.7 .56 11.1 1.20 10.6 .80 10.1 1.08
ADL 3.31 57 344 .56 3.38 49 3.37 50
Protein 17.1 .63 16.4 .55 17.2 i 17.6 BT
P 43 .025 40 017 .42 026 45 024
Ca .67 065 .69 041 .79 122 .80 .158

*As is basis except Ca and P dry.
*8 samples composited for each of 4 replicates.
‘Neutral detergent fiber, ‘Acid detergent fiber, *Acid detergent lignin,

TABLE 4. FEEDLOT PERFORMANCE OF LAMBS ON BARLEY, MILO OR
COMBINATIONS (FARGO 1989)

Milo Milo
Milo Bly 20 Bly 40 Barley SE
Intt. wt. 58 58 59 59 6.0
Final wt. 103 105 106 103 - 3.5
Daily gain .604 611 612 .589 101
Daily feed 4.16° 4.22" 3.73 4.10 201
Feed/gain 6.97 7.01 6.27 7.11 1.06

“Different P<.05.

TABLE 5. CARCASS CHARACTERISTICS OF LAMBS FED MILO OR BARLEY OR
COMBINATIONS OF MILO AND BARLEY

Milo Milo

Milo Bly 20 Bly 40 Barley SE
Leg sc. 11.4 11.2 111 11.2 1.05
% Kid. 2.19 2.34 2.14 2.10 719
Qual, grd. 12.9° 11.9* 12.31% 117 1.41
Backfat 185 200 170 162 .060
Dress % 52 51% 51 50 2.57
Live wt. 108 105 105 104 12.66
Carc wt. 56° 53 53 52 6.26

“Different @ P<.05.



BARLEY AN MILO FED WITH
AND WITHOUTY BEET PULP TO LAMBS

D.0O. Erickson, B.Y. Moore, PT. Berg and 5. Urtyapongson
Animal and Range Sciences Department, Fargo Station 1988
Summary

A 4 % 4 experiment wag conducted fo determive the feedlot performance and the
carcass characteristics of early weaned lambs fed barley or milo with and without beet
pulp. One hundred and twenty-eight lambs were allotted by sex, breed and weight (65
Ib) and randomly assigned to one of the four distary treatments with four veplicates
per treatment. Diets were balanced to contain about 15% protein and 70% (1400
Dkecallb) TDN and were self-fed in a complete mixed coarse ground form. The average
final weight of lambs across diets was 116 b, Lambs on milo were heavier (P<.004),
gained faster (P<.053) and consumed more (P<.006) feed per day than the lambs on
barley however the lambs on barley were equally efficient in feed conversion o gain,
There was a feed per gain interaction between grains and beet pulp. Feed efficiency
appeared to improve with the addition of beet pulp to barley (553 bly vs 510 bly-BP)
whereas the addition of beet pulp to milo had the oppoesite effect. Carcasses from
lambs fed barley had less (P<.02) backfat and a lower (P<.02) yield grade compared to
the milo fed lambs. Those comparisons were made across no beet pulp and with beet
pulp. The barley diet required only 3% soybean wmeal compared to 9% for the mile
diet.

Introduction and Justification

Barley as the major grain in lamb-finishing diets has been compared to corn,
wheat, oats and milo and supplemented with vartous protein sources. Generally
results (from NDSU) indicate that lambs on barley eat less and intake is more
variable especially in hot weather and when lamb approach the finighed condition.
Barley fed lambs are equally efficient in the conversion of feed to gain compared to
corn or milo and are more efficient when compared to oat diets. [t has been reported
that the starch in barley is fermented more rapidly in the rumen than other grains
which may be one of the factors involved in the reduced intale because of the more
acid pH. Research at NDSU indicate that beet pulp is a highly digested feedstufl even
though it is high in fiber (27% ADF). Beet pulp was added fo the diets (20%) to
determine if it would improve feed intake with barley and determine its effects on
milo diets. Beet pulp i a relatively unique feed in that it has a high fiber content
which lends it useful in supplying inereased physical fiber in high energy finishing
diets yet total digestibility of the diet is not effect because the high level of fiber
digestibility.

To determine the effects of adding beet pulp to barley or milo diets fed fo early
weaned finishing lambs.

Frocedures

Diets were balanced to contain 70% THON (1400 Dlkeallb) and 15% protein based
on feedstuff analysis (Table 1 and 2). Diets were sarapled several times during the
experiment and the results of the nuiritional analysiz 1s shown in Table 3 The diets
were complete mixed and fed in ground form. The 20% beet pulp diets were higher in

[}



fiber but the digestibility among diets was similar (P>.05) as determined by IVDMD
(Table 3). Early weaned (56 d) lambs (128) were allotted into 16 lots by weight, sex
and breed. The four dietary treatments were randomly assigned (barley, mile, barley-
BP or milo-BP). The average initial and final weights were 65 and 1186 lbs
respectively. Lamb weights and feed intake was recorded every two weeks. Six lambs
from each dietary treatment were used for the carcass information. Statistical
methods were applied to establish the effects of dietary treatments.

Its and ™ 100

The analysis of the feedstuffs used in the diets and the analysis of the diets
along with standard deviations are shown in Tables 1 and 3 respectively. The dietary
composition {feedstuffs) and calculated protein (15%) and TDN (70%) contents are
shown in Table 2. Diets were balanced to exceed protein (15%) and energy (70% TDN)
requirements. The analysis of the diets based on several samples taken during the
coarse of the experiments indicate that the protein of the milo diets contained about
16% protein. The fibrous fractions (NDF and ADF) were higher in the barley diets
compared to milo and in the diets with the added beet pulp however the digestibilities
(IVDMD) were similar across diets ranging from 68 to 71%. Calcium and phosphorus
levels exceeded the requirements and ratios of Ca to P ranged from 1.25 to 1.69 : 1.
There were no problems with urinary calculi.

The feedlot performance criterion are shown in Table 4. Lambs on milo were
heavier at the end of the trial (P<.05) compared to those on barley (120 and 111 lbs).
Daily gains were higher (P<.053) for lambs on milo compared to barley across beet
pulp treatments, This supports results previously reported with barley and milo diets.
Feed intake levels are higher (P<.006) for the lambs on milo compared to barley but
the addition of beet pulp did not alter (P>.05) feed intake. Even though feed intake
and gains were higher for the lambs on milo there was no (P>.05) advantage in feed
efficiency. These data also support those previously reported on barley-milo
comparisons. The addition of 20% beet pulp to barley diets appeared to improve all
criterion measured in feedlot performance although levels of improvement were below
probability levels of (P>.05). The same affects of beet pulp to milo were not observed.

Carcass characteristics were similar (P>.05) when measured across the four
dietary treatments (Table 5). When comparing barley to milo across beet pulp
treatments the backfat and yield grades were lower (P<.02) for barley both of which
are desirable characteristics. There were no carcass characteristic differences (P>.05)
when comparing beet pulp to no beet pulp across grains.

Both barley and milo can be used as the major grain in complete mixed diets
for finishing lambs. These data along with previously reported research indicates that
lambs have a lower daily consumption of barley based diets and in some cases this
results in slower gains but the utilization of feed for gain is similar between barley
and milo. Similar results have been obtained in barley and corn based diet
comparisons. The addition of 20% beet pulp to the barley diet appeared to improve
daily intake and the consistency of intake thereby improving gain and efficiency. Less
protein supplement is required when diets are based on barley compared to milo or
corn. This can be an important economic consideration in the selection of the major
grain to use in lamb finighing diets.

Acknowledgement

The North Dakota Barley Councils partial support of this research is very much
needed and appreciated.



TABLE 1. COMPOSITION* OF FEEDSTUFFS USED IN DIETS FOR FINISHING
LAMB TRIALS (FARGO 1989)

%
Feedstuff lb/bu Protein TDN DEAb ADF Ca P
Barley 46 14.0 i 1540 6.2 05 34
Milo 60 11.0 76 1520 6.0 04 .34
Reet pulp’ - 9.0 74 1480 27.0 60 10
SBM - 46 78 1560 10.0 25 60
Alfalfa - 16 52 1040 34.0 1.2 A7
Limestone - - 38 -
Dicalcium e -- - - 22 18

*30% dry or as fed basis.

"With molasses.

TABLE 2, DIETARY TREATMENTS AND CALCULATED NUTRITIONAL
COMPOSITION FOR FINISHING LAMBS (FARGO 1989)

Barley Milo
Diet Barley Milo Beet pulp Beet pulp
Alfalfa 12 12 12 12
Barley 79 - 56 o
Milo o 73 - 52
Beet pulp - - 20 20
SBM 3 9 6 10
Limestone 5 B 25 25
Dicalcium phosphate 25 - 25 25

Nutritional Composition

TDN % 71 71 70 70
Profein % 151 14.8 15.0 147

all diets will contain:
- 2.2% Bovatec

- .5% each of TM salt and ammonium chloride

- .7 sun oil
- 207 antibiotics

- Q25 vitamins ADE



TABLE 3. NUTRITIONAL COMPOSITION®* OF DIETS BASED ON LABORATORY

ANALYSIS WITH STANDARD DEVIATIONS (FARGO 1989)

Barley Milo Barley-BP Milo-BP
Dy matter 89.4 70 88.2 RYi 89.8 59 89.0 B0
Ash 5.00 .36 4.28 27 4.80 22 4.54 27
NDI® 21.3 1.46 14.1 54 26.6 1.61 21.7 1.75
ADF* 8.0 1.09 7.5 .90 125 1.03 11.4 1.38
Protein 15.0 45 16.3 65 15.0 .61 15.9 B4
IVDMD* 69.0 2.15 71.0 1.74 87.7 3.68 76.0 1.38
P 49 026 .35 .032 41 012 36 025
Ca 61 059 59 088 61 069 61 084

*As i basis except Ca and P on dry basis.
"Neutral detergent fiber.
“Acid detergent fiber.

‘In vitro dry matter digestibilities.

TABLE 4. LAMB PERFORMANCE COMPARING BARLEY TO MILO FED WITH AND

WITHQUT BEET PULP (FARGO 1989}

Barley Milo Barley-BP Milo-BP SE
Initial wt. 64 65 64 65 59
Final wt. 111° 120 115% 118 1.69
Daily gain 802 950 874 909 043
Daily feed 4.40° 4.70* 4.44° 507 .140
Feed/gain 5.53 4.97 5.10 5.59 205
Grain and Beet Pulp Comparisong
No
Barley Milo SE Prob. Beet Pulp Beet Pulp SE Prob.
Final wt. 113 119 1.69 .004 116 117 1.69 ns
Daily gain  .838 930 043 053 876 892 043 ns
Daily feed 4.42 4.89 1.40 .006 4.55 4.76 1.40 ns
Feed/gain 5.32 5.28 205 ns 5.25 5.35 205 ns

“Different @ P<0.5.
NS = no differences @ P>.05.
F/G interaction @ P<.05.



TABLE 5. CARCASS CHARACTERISTICS COMPARING BARLEY TO MILO FED WITH
AND WITHOUT BEET PULP (FARGO 1989)

Barley Milo Barley-BP Milo-BP SE
Kidney % 2.58 3.25 3.08 3.00 293
Qual grd 11.0 11.3 115 11.0 .45
Leg score 10.8 11.4 11.5 11.2 A8
Back fat in 108 147 085 .148 020
Loin area 2.44 2.59 2.57 2.63 097
Dress. % 50.4 52.5 49.8 51.2 .93
Yield grd 2.49 2.88 2.42 2.84 161

Barley Milo SE Prob. No BP BP SE Prob.

Kidney % 2.83 3.12 .293 ns 2.92 3.04 293 ns
Qual grd 11.3 11.2 45 ns 11.3 11.3 45 ns
Leg score 11.2 113 A48 ns 111 11.3 A8 ns
Back fat in  .097 147 020 .02 137 117 020 ns
Loin area 251 2.61 097 ns 2.53 2.60 097 ns
Dress. % 50.1 51.8 .93 ns 51.5 50.5 .93 ns
Yield grd 2.46 2.86 161 02 2.68 2.63 161 ns

ns = no differences P>.05.
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REPRODUCTIVE CHARACTERISTICS OF FEMALE OFFSPRIRG FROM
RAMS SELECTED FOR PREDICTABLE OR NO PREDICTABLE
CHANGE IN SEASONAL SCROTAL CIRCUMFERENCE

K.A., Ringwall, T.C., Fallexr, and P.M. Berg
INTRODUCTION

A major problem in the sheep industry is seasonal
infertility. Not only is seasonal infertility a biclogical
puzzle, but the effects of seasonal lambing limits managerial
options and restricts a constant and dependable supply of lamb
products to the consumer. In North Dakeota, virtually all lambs
are born from late January to early May. Producers have not been
able to consistently produce a fall lamb crop for the purpose of
grazing fall stubble and decreasing winter feed resources Ffor the
dry ewe. The purpose of this project is to provide additional
information as to how the season of the year affects the ram and
to explore the posgibility of increasing the consistency of fall
lambing for North Dakota producers by identifying potential sires
that may produce daughters that will better fit a northern fall
lambing program.

PROCEDURE

The influence of season on scrotal circumference of
Rambouillet ramg and reproductive characteristics of their
offspring are being evaluated. Rambouillet rams are purchased
yearly and clagsified as seasonal or nonseasonal rams. Seasonal
ramg are defined as those rams whose scrotal cilrcumferences
increase predictably from the January, February and March average
scrotal clrcumferences to the August scrotal circumferences.
Nonseasonal rams show less seasonal trend to change in scrotal
circumferences. Initially, scrotal measurements are obtained in
late February and late July from the Glenn Brown flock, Buffalo,
5D and ram selection is based on these two measurements. The two
ramg with the greatest change and two rams with the least change
ara gselected to assure that varilabllity exists within the
purchased rams for change in scrotal circumference. The rams
range from 10 to 14 months of age when the initial scrotal
measurements are obtained and 15 to 19 months of age when they
arrive at the Research Extension Center.

Rams are permanently classified after a one-year residence at
the Research Extension Center utilizing the previous January,
February, March and August scrotal measurements. Rams may only
be re-classified following the August scrotal measurement taken
at 27 to 31 months of age. If a ram dies before August, the
permanent classification equals the purchased classification.
Blood sampling for later analysis for luteinizing hormone (LH)
wags started in October 1987 and has been done seascnally. The
rams are bled at ~-30, 0, 15, 60 and 75 minute intervals with 1
microgram GnRH administered at 1 and 61 minute time periods. All
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ramsg are exposed to ewves during sach breeding season and
maintained during the non-breeding seasong on & 208 grain ration
fed ad libitum.

Indtially, 25 te 30 purchased Rambouillel ewes per ram were
randomly mated vearly to four geasonal and four nonseasonsal vans
to produce first generation progeny. Firat generation seasgonal
and nonseasonal daughters were being compared al 10 wonths of age
for ovulation rate and 14 to 18 wmonths of age for the abkility to
concelive at the beginning or end of the breeding season. These
eved were initially evaluated az dry ewes expossad to ranms during
August or  April. Once exposed to rameg, all ewes go intod an
accelerated program for three vears being exposed to rams az wet
(recently weaned) or dry ewes during April, August or RNovenber.

Sacond and subseguent generation ewes are being produced
haged on an upgrading bresding program were each ewe ila mated to
seasonal sires if she lg a seasonal ewe or to nonseagonal rams 1F
she lg a nonsessonal ewe. Second and future dgenerations will
enter the accelerated breeding schedule at 10 to 12 months of age
and remein for three yvears. When possible, the ewes will be
mated to individual sires, but if individual gire fertility is
gqueaticonable, the ewes will be group mated by seasonal or
nongaascnal rams. Both types of ewves will be exposed Lo teaser
wathers, teaser ewes and rams during the April breeding season to
assure that both types of aewes have egual exposure Lo aggrsasive
males. A1l ewes will be bled 7 days after the ramsg are removed
in May to determine serum progesterone levels. Rams are fitted
each breeding seagon with a "Silre-Sine® (Mid States HWool,
Hutchinzson, Kangas) marking harness to monitor dally mating
activity. Marks are recorded as light if one or two marks are
vigible on the rump, medium if three or more individual marks are
evident and heavy if individual marks have all blended into one
golid mark.

Braeeding seasons atart based on the calendar day and the rams
are pulled on the 34th day of breeding. ALl ewes are exposed
aach breeding season regsrdless of pregnancy status. August
breeding starts Auguat 8th (plug or minus one day). All lambs
resulting from the August breeding are weaned 234 days (March 30)
from the introduction of the rams. The November bresding season
gtarts 100 days (November 186) after the introduction of rams in
August. Lambs resulting from the November breeding are weaned at
56 daye of age. The April breeding season starts 7 days (April
6) after weaning the January/February lambs or 241 days after the
introduction of the rams in August. ALl lambs resulting from the
April breeding are weaned 17 days (December 3) after the
initiation of November breeding or 117 days after the
introduction of ramg in August.

RESULTS AND DISCUSSTON
The results presented are preliminary and are provided for

discusasion only. Firet generation daughtersg are Jjust starting to
complete the accelerated program, at which time a detailed



evaluation of the data will be undertaken. Table 1 gives the
current astatus and classification of the purchased rams. The
firast 16 rams that were purchased have had the January/March to
August measurements collected and the garotal circumfevence
changes were gimilar to changes prior te purchase with the
exception of three rams. Those rawmg purchaged In 1989 have not
been permanently classifled. Selecting rams based on two
meagsurements has been satisfactory for obtaining the varilation
needed in the gample of Rambouillet sires. Table 2 indicates the
early growth characteristics of first, second and third
generation seasonal and nonseasonal daughters. At this tine,
nongeasgsonal daughters tend to be slightly heavier than seasonal
daughters.

Thogse ewes that started the accelerated program in 1987 hava
completed two years. Tables 3 and 4 provide the overall
reproductive performance of these ewes. Over the course of two
vears, those ewes born during 1986 have had the opportunity to
lamb 0, 1, 2, or 3 times. Table 3 indicates the frequency that
these ewes have lambed as well as the subsequent lawmbing
performance according to how many times that each ewe lambed. No
obvious difference in lambs per ewe lambing or lambs per eve
weaned presently exists. In other words, ewes that only lawmbed
onge raised those lambs similarly to those ewes that lambed thrse
times. Currently., seasonal ewes are producing 1.25 annual
lambinge per ewe exposed versus 1.00 annual lambings per
ewe exposed for nonseagsonal ewes (table 4). This translates into
producing a 207% lamb crop born and 173% lamb crop weaned per ewe
exposed for the seasonal ewe and 180% lamb crop born and 156%
lamb crop weaned per ewe axposed for nonseasonal ewes. The
annual attrition rate is slightly greater for nonseasonal ewes
versus seasonal ewes (table 4). The lower performance of the
nonseasonal ewes can be partially explained by table 3. A
decreased percentage of nonseascnal ewes are expressing estrus as
determined by number of ewes with greater than 1 nanogram of
progesterone or marking data. Not only did fewer nongseasonal
ewes express estrus, but of those that did, fewer conceived
(table 5).

Reproductive performance for first and second generation
ewes is presented in tables 6-10. These tables are incomplete,
but as more ewes progress through the acceleration phase of the
trial, the tables will become more informative. Tables 6 and 7
reflect the prebreeding weight, lambs born per ewe lambing and
lambs weaned per ewe lambing. For the first and second
generation ewes, nonseasonal ewes tend to be slightly heavier
prior to breeding. No real trend has developed in lamba born per
ewae exposed for either ewe class or breeding period. The
November breeding period is curvently producing the least in
terms of lambs weaned per ewe lambing. A possible cause for this
is that the ewes are bred with lambg at side during November.

The gtress of lactation plus winter would stress the ewes more 80
than the April or August breeding periods resulting in a poorer
conditioned ewe for April lambing.
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Tables 8 and 9 report estrous expresaion and the percentage
0f ewes mated within firat and second genaration ewas for sach
breading season. Very few second generation swss have had an
apportunlty to mate at this time. The nonseasonal ewes taend to
have less estrous expresasion during April and Buguast than the
seagonal ewes. The gesasonal and nonseasonal ewes tend to bs
similar in regards to the percentage of ewes mating during the
first cyecle (let 17 days) of the breeding season (table 8.
Conception data is presented in tables 10 and 11 for hoth
gensration types of ewes. Very little data idg available on tha
second generation awes. A trend does sesem to be developing,
indicating that the nonseasonal shesp havs lowser conception rates
than do the geasonal ewsas.

TABLE 1
SCROTAL CIRCUMFERENCE CHARGE FROM 'THE AVERAGE JANUARY, FEBRUARY ARD

MARCH SCROTAL CIRCUMFERENCE TO THE AUGUSYT (PRE~BREEDING) SCROTAL
CIRCUYMFERENCE FOR SEASONAL (8) AND HONSEASONAL (M) RAMS

PURCHASE RAM CLASSIFICATION BYERAGE CHANGE (Ci) ATTRITION
YEAR NUMBER PURCHASED PERHMANENT PURCHASED PERMANENT YEAR
1985 2532 N N 2.3 .1 1987
4066 i M 1.0 38 13969
4162 8 3 9.4 2.9 1984
3289 8 5 11.9 3.8 1987
1986 G014 1] N 1.3 - 1887
5367 8 N 8.2 3.1
6135 i N .6 4.9
5303 5 8 8.4 8.0
1987 6559 M N 2.4 e 1988
6579 s 5 4.0 4.7
T311 b b 6.3 5.2
7242 5 5 9.0 7.0
1988 7495 5 [ 2.2 .8
7479 N H ~2.4 1.4
8360 8 g 4,7 3.1
7680 I 5 - 7 4.2
1989 8196 N 7 3.0
o402 ¢ ? 1.8
9344 & ? 7.4
Q5064 ] ? 7.8
sUnderline denotes division betvesn sgagonal and nongeasonal rams.



TABLE 2

ACTUAL BIRTH, WEANING, EIGHT MONTH AND TEN MONTH WEIGHT
FOR EWE LAMBS SIRED BY SEASONAL AND NONSEASONAL RAMS

SIRE NUMBER BIRTH WEANING 7 M 10 M
TYPE GENERATION WEANED WEIGHT WEIGHT WEIGHT WEIGHT
nonseasgonal firast 87 11.4 35.7 112.5 121.4
second 66 11.2 40.0 108.6 122.4
third 3 11.2 59.0
geascnal first 124 11.4 36.5 113.9 11%.2
second 89 10.2 35.0 101.8 116.2
third 5 9.9 46.6
TABLE 3

LAMBS PER EWE LAMBIRG AND LAMBS WEANED PER EWE LAMBING FOR
SEASONAL AND NONSEASONAL EWES CLASSIFIED ON WUMBER OF
LAMBIRGS IN TWO YEARS

TOTAL LAMBINGS NUMBER OF NUMBER OF
EVE PER EWE IN NUMBER OF LAMBS PER LAMBS WEANED
TYPE TWO YEARS EWES EWE LAMBING PER EWE LAMBING
seasonal 0 ~t- ¢}

1 “ge 3 1.33 0.67

2 -t~ 8 1.88 1.69

3 -3 17 1.61 1.33
nonseasonal V] -3~ 2

1 8- 3 1.67 1.67

2 8- 7 1.68 1.36

3 ~ge 7 1.89 1.67



TABLE 4

ANNUAL LAMBINGS PER EWN EXPOSED, ANNUAL LAMBS BORN PER EWE
EXPOSED, ANNUAL LAMBS WEANED PER EWE EXPOSED AND ANNUAL
EWE ATTRITION RATE FOR SEASONAL AND NONSEASORAL EWES

ANRUAL ANNUAL LAMBS ANNUAL LANMBS ANNUAL EVWE
EWE TOTAL LAMBIRGS PER DBORN PER EWE WEANED PER ATTRITION
TYPE EWES EWE EXPOSER® EXPOSED® EWE EHPOSED® RATE
seasonal 28 1.25 2.08 1.70 07.1%
nonseasonal 19 1.00 1.80 1.56 10.5%

*Parturitions divided by initial ewe numbers.
*Lambs bora divided by initial ewe numbers.
¢*Lambs weaned divided by initlal ewe numbers.

TABLE 5

NUMBERS OF SEASONAL OR NONSEASONAL EWES WITH LESS THAH
ONE NG SERUM PROGESTERONE OR ONE NG OR GREATER SERUM
PROGESTERONE FOLLOWING APRIL EXPOSURE FOR TWO 17 DAY

ESTROUS CYCLES

SIRE NUMBER OF EWES CONCEPTION
TYPE TOTAL «1 NG >1 NG MATED LAMBED DPERCENTAGE®
seasonal 125 27 a8 100 82 83.7
nonseagonal 106 34 72 71 44 61.1

°* Number lambed divided by number of ewes with >1 ng
progesterone.



TABLE 6

REPRODUCTIVE PROLIFICACY AND PRE-BREEDING WEIGHTS FOR FIRST GENERATION
FEMALE OFFSPRING OF NONSEASONAL AND SEASONAL RAMBOUILLET RAMS DURIKG
APRIL, AUGUST AND NOVEMBER WHEN EXPOSED FOR TWO ESTROUS CYCLES
AS LACTATING OR NON-LACTATING EWES

BREEDING EWE SIRE PREBREEDING LAMBS BORN/ LAMBS WEANED/
PERIOD  STATUS TYPE WEIGHT EWE LAMBING EWE LAMBIRG
April Dry N 156 (76) 1.39 (28) 1.07 (28
April Dry 5 151 (78} 1.29 (52) 1.10 (52}
April Wet N 155 (21) 1.42 (12) 1.17 (A2
April Wet 8 150 (29) 1.61 (233 1.43 (2%
Auguat Dry N 162 (763 1.83 (23) 1.43 (23)
August  Dry 8 154 (63) 1.66 (32) 1.47 (32)
August Wet N 157 (22 w=e= { 0) --~= (0)
August  Wet 8 156 (31) ---= { Q) ~=== 0

November Dry N
November Dry 5
November Wet N 178 (38) 1,76 (21) 1.05 (21)
November Wet S

frlie -l el R R RS = i R = =R g R R

* Includes 1989 ewes bred at 10 months of age.



TABLE 7

REPRODUCTIVE PROLIFICACY AND PRE-BREEDING WEIGHTS FOR SECOND GENERATION
FEMALE OFFSPRING OF NONSEASONAL AND SEASONAL RAMBOUILLET RAMS DURING
APRIL, AUGUST AND NOVEMBER WHEN EXPOSED FOR TWO ESTROUS CYCLES
AS LACTATING OR NON-LACTATIRG EWES

BREEDING EWE SIRE PREBREEDING LAMBS BORN/ LAMBS WEARED/
PERIOD  STATUS TYPE WEIGHT EWE LAMBING FEWE LAMBING
April  Dry N 166 ¢ 9) 1.20 ¢ 5) 0.80 ( 5
April Dry 8 146 (15) 1.50 ¢ &) 1.38 (&)
April Vet N “ew (0) === {0} memee ()Y
April Wet 5 ~eee (O 0) = (O 0) ~mem (O 0)
August Dry N 131 (19 --== { 0} e ()
August  Dry 8 123 (36) e Q) e (O}
August  Wet N --= ( Q) === 0 ——— 0}
August  Wet 5 = (O 0) -—-= (0 -—-= (O
November Dry N 102 (27)¢e e 0) e Q)
November Dry 8 92 (27)* e Q) - ()
November Wet N 165 { 4) ———= () -=== ( Q)
November Wet 8 142 ( 8) = Q) e ()

sTncludes 1989 ewes bred at 10 months of age.



TABLE 8

ESTROUS EXPRESSION AND PERCERTAGE OF TOTAL EWES MATED FOR FIRST GENERATION
FEMALE OFFSPRING OF NONSEASONAL AND SEASONAL RAMBOUILLET RAMS DURING
APRIL, AUGUST AND NOVEMBER WHEN EXPOSED FOR TWO ESTROUS CYCLES AS
LACTATING OR NON-LACTATING EWES

ESTROUS EXPRESSION®

----------------------------------- PERCENTAGE
BREEDING EWE SIRE 18T 2RD  BOTH 18T CYCLE OF TOTAL
PERIOD STATUS TYPE NONE CYCLE CYCLE CYCLES PERCENTAGE* EWES MATED®
April Dry N 34 28 11 4 74.4 55.8
April Dry 5 16 20 38 5 39.7 79.7
April Hat N 1 4 6 11 71.4 95.5
April Het 5 1 11 1 16 96.4 96.6
August  Dry N 11 14 39 12 40.0 85.5
August  Dry 5 3 18 26 16 56.7 95,2
August  Wet N 1 8 9 4 57.1 95.5
August  Wet S 1 8 19 3 36.7 96.8
November Dry N 2 3 0 1 160.0 66.7
November Dry 5 i 1 0 0 100.0 50.0
November Wet N 1 12 11 2 56.0 96.2
November Wet S 2 23 10 2 71.4 %94.6

*Includes those ewes that have medium or heavy breeding marks only.
*»Total 1st cycle plus both cycle ewes divided by all ewes that mated.
*Total ewes mated divided by total ewes.



TABLE 9

ESTROUS EXPRESSION AND PERCENTAGE OF TOTAL EWES MATED FOR SECOND GERERATION
FEMALE OFFSPRING OF NONSEASONAL AND SEASONAL RAMBOUILLET RAMS DURIRG
APRIL, AUGUST AND NOVEMBER WHEN EXPOSED FOR TWC ESTROUS CYCLES A8
LACTATING OR NON-LACTATING EWES

ESTROUS EXPREGSION®

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ PERCENTAGE
BREEDING EWE SIRE 18T 2ND  BOTH 18T CYCLE  OF TOTAL
PERIOD  SBTATUS TYPE  NONE CYCLE CYCLE CYCLES PERCERTAGE* EWES MATED®
April Dry N 1 3 3 62.5 88.9
April Dry S 2 - 20.0 66.7
April Wet N - .- == -- - -
April Het 8 - - oo - ——=-
August  Dry 4 2 1t 2 26.7 78.9
August  Dry 3 10 17 6 48.5 91.7

November Dry
November Dry
November Wet
November Wet

* Includes those ewes that have medium or heavy breeding marks only.
»Total 1st cycle plus both cycle ewes divided by all ewes that mated.
*Total evwes mated divided by total ewes.



TABLE 10

CONCEPTION CYCLE AND PERCENTAGE OF MATED EWES CONCEIVED FOR FIRST GENERATION
FEMALE OFFSPRING OF NONSEASONAL AND SEASONAL RAMBOUILLET RAMS DURIRNG
APRIL, AUGUST AND NOVEMBER WHEN EXPOSED FOR TWO ESTROUS CYCLES AS
LACTATING OR NON-LACTATING EWES

CONCEPTION CYCLE®

BREEDING EWE SIRE 18T  2ND 1ST CYCLE  CONCEPTIOR
PERIOD  STATUS TYPE  FAILED CYCLE CYCLE PERCENTAGE* PERCENTAGEP
April Dry N 49 10 18 35.7 65.1
April Dry 5 27 12 40 23.1 82.5
April Wet N 10 2 i0 16,7 57.1
April Het 8 6 6 17 26.1 g2.1
August  Dry N 13 3 20 13.0 85.2
August Dry 8 7 10 22 31.3 86.5
August Vet N - -~ - -
August Vet 8 -- - - ==
November Dry N 2 3 1 75.0 100.0
November Dry 8 1 1 0 100.0 100.0
November Wet N 5 12 9 57.1 84.0
November Wet S 5 21 i1 65.6 91.4

sConception cycle based on actual estrous date or 150 day
gestation length (actual mean seasonal and nonseasonal gestation
length = 150.48 days; st. dev. = 2.82; min = 144; max = 165;).

b Number conceived in the lst cycle divided by the total number of
ewes that conceived.

s Number of ewes lambing divided by number of ewes mated.
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TABLE 11

CONCEPTION CYCLE AND PERCENTAGE OF MATED EWES CONCEIVED FOR SECOND GENERATION
FEHMALE OFFSPRING OF NONSEASONAL AND SEASONAL RAMBOUILLET RAMS DURING
APRIL, AUGUST AND ROVEMBER WHEN EXPOSED FOR TWO ESTROUS CYCLES AS
LACTATING OR NON-LACTATING EWES

CORCEPTION CYCLE®

BREEDING EWE  SIRE 18T 2ND 18T CYCLE  CONCEPTION
PERIOD STATUS TYPE  FAILED CYCLE CYCLE PERCENTAGE* PERCENTAGE®
April  Dry N 4 3 2 60.0 62.5
April  Dry S 7 2 6 25,0 80.0
April  Wet  ® - o s e o

April  Wet 8 - -— - - ~—-

November Dry N
November Dry S - - - - -
November Wat N
November Wet 5

¢ Conception cycle based on actual estrous date or 150 day
gestation length (actual mean seasonal and nonseasonal gestation
length = 150.48 days; st. dev. = 2.82; min = 144; max = 163;).
»Number conceived in the lst cycle divided by the total number of
aves that conceived.

*Number of ewes lambing divided by number of ewes mated.
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EWE REPRODUCTION AND OFFSPRING PERFORMANCE OF BOOROOLA MERINO
¥ RAMBOUILLET SHEEP SELECTED FOR HETEROZYGOSITY
OR HOMOZYGOSITY OF THE BOOROQOLA F GENE

K.A. Ringwall, T7.C. Faller, P.M. Berg and L.D. Young
INTRODUCTION

Several questions have been raised in regards to the regent
importation of the Booroola Merino. Boorcola Merino sheep are
notaed for exceptional prolificacy and appear to produce a 60's to
62's fleece. However, Booroocla sheep are small by American
gtandards and ewes that weligh less than 100 pounds are not
uncommon. Because of the severe restrictions on gize, the
initial cross between Booroola Merino rams and another ewe breed
may not overcome the size restriction. Fortunately, prolificacy
of the Booroola Merino i1s thought to be transmitted through
classical Mendelilan inheritance as a single gene called the ¥
gene. This is in contrast to Finnish Landrace sheep which
transmit their prolificacy through additive gene action which
results in dilution of the genes with each successive outcross.
In the case of Booroola Merino sheep, if ewes or rams that carry
the gene can be easily identified early in life, then producers
can select for prolificacy independent of body size. Eventually
an acceptable ewe should be achieved that carries the Booroola
prolificacy gene. The purpose of this study is to evaluate the
genetic mechaniem which determines increased prolificacy of
Booroola Merino ewes and develop breeding schemes to introduce
Boorcola fertility into North Dakota flocks.

PROCEDURE

A flock of Fl Booroocla Merino ¥ Rambouillet ewes were
produced at the NDSU Research Extension Center - Hettinger during
1984 and 1985 utilizing a group of Wyoming Rambouillet range eves
and Booroola Merino rams loaned from USDA-Roman L. Hruska U.S.
Meat Animal Research Center, Clay Center, Nebraska. F1 ewes and
ramg produced from these matings have been utilized to produce
two sets of ewas. One set, Dakota Rambouillets, is being
upgraded towards Rambouillet through successive backereossing to
Rambouillet. The other set, Dakota Merinos,is beinyg upgraded
towards Booroola Merino through backcrossing to Booroola Merino
rams or to progeny tested Booroola Merino X Rambouilllet rams.

Dakots Rambouillets were initially produced in 1986 when Fl
Booroola Merino X Ramboulllet rams were mated to Wyoming
Rambouillet ewes to produce the first set of 1/4 Booroola Merino
¥ 3/4 Rambouillet ewes. In 1988, the second set was produced by
mating F1 Booroola Merino X Rambouillet ewes to Rambouillet ramsg.
The Dakota Merinog were initially produced in 1885, 1986 and 1987
by mating the F1 Booroola Merino X Rambouillet ewes to Booroola
Merino rams loaned from USDA-Roman L. Hruska U.$. Meat Animal
Research Center, Clay Center, Nebraska. Additional Dakota
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Merinos were produced in 1988 by mating Dakota Merino ewes to Fl
Booroola X Rambouillet rams and in 1988 by mating the Fl

Booroola Merino ¥ Rambouillet ewes to Fl Booroola Merino ¥
Ramboulllet rams. The control Rambouillet ewes were produced
from the Wyoming ewes bred to Rambouillet rams and ave maintained
ag a line of straight bred Rambouillets,

Dakeota Rambouillet ewes are selected basged on the first two
egtimates of ovulation rate obtained. These can be either
ovulation rate deternined from corpora lutea number or lambing
rate. Ewes are maintained as Dakota Rambouillet if the ovulation
rate at the first two estimates is 2 or greater or one of the
agstimates ig three or greater. Dakota Merino ewes are selected
based on a minimum of two gequential corpora lutea estimates of
ovulation rate at a minimum of 18 months of age. Kwes are
maintained as Dakota Merinos if the corpora lutea count averages
four or greater. No selection is applied to the Rambouillet
flock.

Breeding seasons atart based on the calendar day and the rams
are pulled on the 34th day of breeding. All Dakota Rawmbouillet
ewas are exposed starting August 8th (plus or minus one day).

A1l lambs resulting From the August breeding are weaned 234 days
{(March 30) from the introduction of the rams. A November cleanup
breeding season starts 100 days (November 16) after the
introduction of rams in Augugt. Lambs resulting f£rom the
November breeding are weaned at 56 days of age. Seguential
ovulation rate data are collected on the Dakota Merino ewes
gtarting with the August breeding season. The Dakota Merino ewes
are not exposed to intact rams until the November breeding
season. Dakota Herino ewes are either bred naturally or through
Al procedures to random homozygous Booroola Merino rams. Dakota
Maerino lambs are managed the same as Dakota Rambouillet lambs.
All ewes are fed according to 1985 NRC standards.

RESULTS AND DISCUSSION,

Growth data are presented in Table 1 for Ramboulllet, Dakota
Rambouillet and Dakota Merino ewes. All the growth traits are
influenced to some extend by the percentage of Booroola Merino
present within the ewe type. Birth weight, weaning weight, eight
month and ten wonth weight all tend to increase as the
Rambouillet percentage increases.

The classification for the Dakota Rambouillet was derived
based on the datas presented in table 2. The objective was to
maximize the percentage of ewes that carry the F gene within the
selected group of replacement ewes. Table 2 represents two types
of sheep. The Rambouillet which does not carry the F gene, and
all the Fl1 1/2 Booroola ewes which should carry one copy of the F
gene, Three cases are presented, each differing on how estimated
twin ovulators are selected. In each case 1f a ewe produced
triplet ovulations or lambs, the ewe is automatically included.
If only one observation for twin ovulation rate was made (case
A), only 55.8% of the carriers would be identified along with
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20.4% that would be called carriers but really were not (55.8%
for F1l 1/2 Booroola and 20.4% for Rambouillet). Case B
represents the same criteria as case A but the ewes are given two
chances to produce an estimated ovualtion rate of two, one basmed
on corpora lutea and the other on lambing rate. In case B, 91.6%
0f the carriers were identified along with 62.4% that would be
called carriers but really were not (91.6% for F1 1/2 Booroola
and 62.4% for Rambouillet). In case A, too many carrier awes
would be eliminated and in case B excessive non-carrier ewes
would be kept. Case C requires that the ovulation rate aversage
two based on two estimates. The third situation {(case C) ig more
desirable since a producer’s goal is simply to average two live
lambg per ewe. Cage C is the one gelected as the criteria for
Dakota Rambouillets since almost 78% of the carriers appear to be
retained along with only 12% of the non-carriers. As long as a
ewe produces two live lambs the biological reason becomes a moot
issue. A more critical test could be applied to assure that
subseguent replacement ewe lambs are progeny of F gene carriers
by requiring evidence of a triplet ovulation within the firgt two
estimates of ovulation rate. The percentage of ewes having 3 or
greater corpora lutea or producing 3 or more lambs at their first
parturition were 56.8% for Fl1 1/2 Booroolas and only 2.2% for
Rambouillets. Therefore, almogt all ewes that produce a triplet
or greater ovulation within the first two estimates of ovulation
rate are predicted carriers of the F gene, providing the ewas
were produced from a Rambouillet base.

The classification of Dakota Merinos was developed from table
3. Theoretically, 50% of the progeny from the Fl Boorcola Merino
ewes mated to Booroola Merino rams should carry one copy of the
Booroola F gene and the other 50% ghould carry two copies of the
F gene. Reviewing the distribution of average corpora lutea
presented in table 3, the selection criteria of 4 or greater
corpora lutea wag established to allow ewes to be retained within
the Dakota Merino herd. This criteria only assumes that the
prokability is enhanced that a greater percentage of the
homozygous ewes are included in the set of ewes with corpora
lutea averages of four or more.

As mature ewez, the growth differences obsgserved as ewe lambs
are 8till evident ag reflected in heavier prebreeding weights of
the Rambouillet ewes (Table 4). As the percentage of Rambouillet
increases, the prebreeding weight of the ewe increases but the
lambs born per ewe lambing and lambs weaned per ewe decrease.
Table 5 and 6 presents the estrous and conception data. An
interesting difference can be observed between the Dakota
Rambouillet ewes and Rambouillet ewes. A greater percentage of
Dakota Rambouillet ewes conceive to the first 17 days of ram
exposure than do Rambouillet ewes and Dakota Rambouillet ewes
have greater conception rates during August.



TABLE 1

ACTUAL BIRTH, WEANING, EIGHT MONTH AND TEN MONTH WEIGHT FOR
RAMBOUILLET, DAKOTA RAMBOUILLET AND DAKOTA MERINO EWE LAMBS

EWE NUMBER BIRTH  WEARIRG 7 M 10 M

TYPE WEANED WEIGHT ®EIGHT  WEIGHT WEIGHT

fmboniiet 250 1.4 6.3 115.5 120.1

Dakota Rambouillet 134 9.9 35.3 101.2 11%.4

Dakota Merino 118 7.8 29.7 88.5 89.8
TABLE 2

CLASSIFICATION OF EWES BASED ON CORPORA LUTEA AT 10 OR LESS MONTHS OF
AGE AND/OR NUMBER OF LAMBS AT FIRST PARTURITION FOR RAMBOUILLET
AND F1 BOOROOLA MERINC X RAMBOUILLET

PERCENTAGE OF EWES PRODUCIRG®

EWE = meems e smeseeeoc o sesw oo

TYPE 2 CL® 2CLor2Ls  2CLand2l® 3CL/3L
Rambouillet 20.4 62.4 11.8 02.2
Fl 1/2 Booroola 55.8 91.6 77.9 56.8

»CL=number of corpora lutea at 10 or less months of age,
L=number of lambs at first parturition.

sCase A.

*Case B,

‘Casge C.



TABLE 3

FREQUENCY DISTRIBUTION OF AVERAGE CORPORA LUTEA PER 3/4 BOOROCLA
MERINO X RAMBOVILLET EWE FROM SEPTEMBER THROUGH NOVEMBER

AVERAGE TOTAL
CORPORA LUTEA* FREQUENCY® EVES
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t Average corpora Jutea number is based on 2 or 3
consecutive estrous cycles starting in August.
b¥=average value for an individual ewe.

*arbitrary division between predicted homozygous and
heterozygous ewes.
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TABLE 4

REPRODUCTIVE PROLIFICACY ANKD PRE-BREEDING WEIGHTS FOR
RAMBOUILLET, DAKOTA RAMBOUILLET AND DAKOTA MERINO

EWE PREBREEDING LAMBS BORN/ LAHBS WEANED/
TYPE HEIGHT EWE LAMBING EWE LAMBING
Rambouillet 1581 (247) 1.73 (55) 1.45 (55)

Dakota Rambouillet 139 (65) 2.70 (33) 1.36 (33)

Dakota Herino 110 (51 2.45 (11) 1.82 {(11)

TR R R R -t - E-E kiR R e

TABLE 5

ESTROUS EXPRESSION AND PERCENTAGE OF TOTAL EWES MATED
FOR RAMBOUILLET, DAKOTA RAMBOUILLET ARD DAKOTA HERINO

ESTROUS EXPRESSION®

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ PERCENTAGE
EWE 18T 2RD BOTH 15T CYCLE OF TOTAL
TYPE NORE CYCLE CYCLE CYCLES PERCENTAGE® EWES MATED®
Rambouillet 23 60 121 43 46.0 90.7
Dakota Rambouillet 2 39 15 10 76.6 97.0
Dakota Merino¢ 1 6 2 3 81.8 91.7

*Includes those ewes that have medium or heavy breeding marks only.
*»Total 1st cycle plus both cycle ewes divided by all ewes that mated,
*Total ewes mated divided by total ewes.

4In 1989 ewea were bred Al, sc no estrous data was collected.
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TABLE 6

CONCEPTION CYCLE AND PERCENTAGE OF MATED EWES CONCEIVED
FOR RAMBOUILLET, DAKOTA RAMBOUILLET AND DAKOTA MERINO

CONCEPTION CYCLE®

EWE 187 2ND 18T CYCLE CONCEPTION
TYPE FAILED CYCLE CYCLE PERCENTAGE* PERCENTAGE®
Rambouillet 20 13 42 23.6 B85.9
Dakota Rambouilllet 4] 19 14 57.6 100.0
Dakota Merino 1 8 3 72.7 160.0

*Conception cycle based on actual eatrous date or 150 day

gestation length (actual mean Rambouillet gestation length = 150.48
dayse; st. dev, = 2.B2; min = 144; max = 165; actual mean Dakota
Rambouillet geatation length = 149.8 days; gt, dev. = 1.78;

min = 145; max = 153; actual mean Dakota Merino gastation length

= 148,8 days; st. dev. = 2.14; min = 145; max = 153).

! Number conceived in the 1st cycle divided by the total number of
ewes that conceived.

*Number of ewes lambing divided by number of ewea mated.
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EWE REPRODUCTION AND OFFSPRING PERFORMANCE OF F1 BOOROOLA MERING X
RAMBOUILLET, F1 FINNISH LANDRACE ¥ RAMBOUILLET AND RAMBOUILLET
UNDER SEMI-RANGE AND SEMI-CONFINEMENT MANAGEMENT SYSTEME

K.A, Ringwall, T.C. Faller, P.M. Berg and L.D. Young
INTRODUCTION

Sheep producers that desire to provide a fine-wool product
along with maximum pounds of lamb per ewe have not had many
optiong in the past. These producers have utlilized Rambouillet
or Rambouillet type sheep and have had to rely on selection to
increase the reproductive capacity of their flocks. Selection
for increased reproduction has been a very slow process. and
since the Rambouilllet sheep does not provide much variation in
reproductive capacity, improvement hasg been little to none over
the vears. A new development wilithin the sheep industry has been
the importation of the Booroola Merino. The Boorocola Merino is a
sheep that would not decrease wool guality and coffers increased
reproductive capacity. By ilncorporating the Booroola Merino into
a fine-wool producer’'s operation, the producer would have the
ability to increase lamb production without hindering wool
quality and subsequent income. The objective of this trial is to
evaluate ewe production and offspring performance of specific
crosses of Booroola Merino, Finniash Landrace, and Rambouillet
breeds of sheep under different management systems so that a
better understanding of the Booroola Merino sheep can be achieved
and properly evaluated for use in North Dakota sheep flocks.

PROCEDURE

Reproductive performance, wool production, and attrition are
being evaluated for F1 Booroola Merino x Rambouillet (BxR), F1
Finnish Landrace x Rambouilillet (FxR) and Rambouillet
(Rambouillet) ewes under confinement versus semi-range
management. Crosses to obtain these ewes were made in 1984 and
1985 utilizing a group of Wyoming Rambouillet range ewes and
Finnigh Landrace or Booroola Merino rams loaned from USDA-Roman
L. Hruska U.5. Meat Animal Research Center, Clay Center,
Nebraska. The Rambouillet control ewes were purchased from the
same source as the ewes utilized in making the Fl crosses. In
the falls of 1986 and 1987, a minimum of 36 BxR ewes, 36 FxR
ewes, and 36 Rambouillet ewes were randomly selected from those

lambs born during 1985 and 1986. These ewes were managed
gimilarly until the fall of 1987 when the surviving ewes were
assigned to confinement or semi-range management groups. The ewe

waera either 1 1/2 or 2 1/2 years of age at the start of the
trial.

Ewes and lambs are fed by current NRC requirements for sheep
with the exception that no increase in nutrition is given at
breeding. Confinement lambs are raised under total confinement
and go to the feedlot following weaning. Under the semi-range
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system, lambs are welighed the same time as the confinement group
for weaning, but are returned to range for ‘the rest of the summer
with their dams. Both groups of eswes are combined from breeding
to just prior to lambing and allowed to stubble graze until
winter and are then fed under drylot conditions. Starting in wid
November, Rambouillet rams have been used during the firat 17
days of the breeding seasgon. Suffolk or Columbia rams are used
the last 17 days of the breeding season.

In 1989 all ewes were synchronized. Ewes were injected with
a combined dose of .5 mg fenprostalene and 200 mg of
oxytetracycline at 1:00 pm on November 2. Teaser wethers were
placed with all the ewes on November 3 through November 6. The
ewes werea injected with a combined dose of .5 mg fenprostalene
and 200 mg of oxytetracycline at 9:00 am on November 13. Rams
were placed with all ewes at the time of the asecond injection. A
random sample (nine ewes) o0f each breed group within treatment
wag placed with teaser wethers for AI to a Merino sire (J.C.&8.
50 Like - Western Breeders International) at 9:00 am November 14.
The remaining ewes were randomly divided, with 15 head per pen
and one Rambouillet ram per pen. At 2:00 am on November 15 all
the ewesg exposed to natural service were grouped into a multi-
sire lot. The Al ewes were returned to the main breeding group
November 17. All ewes remained with Rambouillet rams until
December 7. Columbia rams replaced the Ramboulllet rams on
December 7 and the awes were expoaed to these rams until December
21,

RESULTS AND DISCUSSION

April reproductive performance and subsequent lamb growth are
presented in table 1. These preliminary data only include 1987
and 1988 growth and reproductive performance information.
Management system does not have any obvious effects on ewe size
at the start of the trial, but confined ewes fed a maintenance
ration with no flush lost weight prior to the 1988 breading and
substantially more weight prior to the 1989 breeding season. The
outside ewes that had access to fall grazing have maintained or
even gained weight prior to breeding. Currently, FxR and
Ramboulllet ewes are gimilar in weight and are the heaviest ewe
types. BxR are the lightest ewes within each system. FxR eves
are also the most fertile in both systems during November
breeding, however, BxR ewes are the most prolific.

The FXR ewes are weaning the greatest percentage of lambs per
ewe lambed. The BXR and Rambouillet ewes are similar in
percentage of lambs weaned. The weaning percentage does not
include those lambs that were sold as bum lambs at one day of
age. Weaning weights are similar between breeds within the
confinement system, but more differences seem to be developing
between breeds under semi-range. In either situation., the
Rambouillet are producing a slightly heavier lamb. As lambs
approach 5 months of age, the same trends are evident as were
present at weaning time. In 1987, the confinement lambs were
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heavier at five months of age than the range lambs. The opposite
wag true in 1988. The range lambs outweighed the confinement
lambs at five montha of age. Lambs from BxR ewes appear to be
expressing an early maturing growth pattern in contrast to the
Rambouillet lambs. Table 2 presents the results of synchronizing
the ewes in 1989. Although the ewes have not lambed, the
procedure used was quite successful for the purpose of bring the
ewes in to estrus.

The ewes involved in this trial will produce their £final lamb
crop under the present management system this coming April.
Conclusgions will be made this coming fall based on the data
collected. Speculation would indicate that BxR ewes have
difficulty competing with larger framed FxR and Rambouillet ewes.
Excessive prolificacy of BxR ewes increases the stress these ewas
are under and the BxR ewes may reguire additiconal inputs and a
non-competitive environment to express their full potential.
Currently, FxR ewes are producing more lambg that grow similarly
to Ramboulllet lambs, therefore., suggesting increased total lamb
pounds marketed. Rambouillet ewes indicate the least fertility and
prolificacy., so even with similar lamb growth rate of FxR ewes,
total lamb marketings are limited.
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TABLE 1

APRIL REPRODUCTIVE PERFORMANCE AND SUBSEQUENT LAMB GROWTH OF
BOOROOLA MERINO X RAMBOUILLET, FINNISH LANDRACE X RAMBOUILLET
AND RAMBOUILLET X RAMBOUILLET EWES BORN DURING 1985 ARD 1986
AND MAINTAINED UNDER SEMI-CONFINMENT OR SEMI-RANGE MANAGEMENT

BOOROOLA MERINO FINNISH LANDRACE RAMBOUILLET

CONF. RANGE CONF. RANGE CONF. RANGE

INITIAL EWE NUMBERS

1987 31 32 32 34 37 30

1988 28 29 31 31 34 28

1989 25 28 27 25 32 27
PRE-BREEDING WEIGHT (LBS)

1987 128 126 152 150 140 139

1988 128 139 157 161 153 160

1989 102 138 125 156 122 159
ACCUMULATED EWE ATTRITION (%)

1987 09.7 9.4 03.1 08.8 08.1 06.7

1988 19.4 12.5 15.6 26.5 13.5 10.0
EWES LAMBING (%)

1987 96.8 84.4 96.9 91.2 81.1 86.7

1988 89.3 93.1 93.5 96.8 85.3 96.4
LAMBS BORN PER EWE LAMBED (%)

1987 263 274 229 235 160 158

1988 244 263 214 260 148 174
AVERAGE JULIAN LAMBING DATE

1987 104 106 105 102 108 103

1988 113 113 111 111 117 113
LAMBS WEANED PER EWE LAMBED (%)

1987 130 119 168 165 117 123

1988 128 152 162 167 110 148
AVERAGE 56 DAY WEIGHT (LBS)

1987 38.4 33.1 36.3 37.9 41.1 36.6

1988 35.0 38.8 38.4 42.8 38.6 48.1
AVERAGE FIVE MONTH WEIGHT (LBS)

1987 69.0 56.4 73.4 65.3 74.5 64.4

1988 70.0 77.1 81.7 84.4 78.4 88.9
FEEDER LAMBS MARKETED PER EWE EXPOSED (%)

1987 080.3 100.0 150.0 147.1 081.1 166.7

1988 107.1 127.6 135.5 148.4 085.3 132.1
AVERAGE ANNUAL WOOL WEIGHT (LBS)

1987 11.7 12.9 10.1 10.3 11.3 11.9

1588
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TABLE 2

ESTROUS RESPONSE TO SYCHRONIZATION WITH FENRPROSTALENE

Post injection Number ewes Percentage Accumulated

Date Time time (hours) in estrus in estrus percentage
Nov 14 3:00 pm 30 v 0.0 6.0
Nov 14 6:00 pm 33 19 11.6 11.6
Nov 15 8:00 am 47 78 47 .6 59.2
Nov 15 12:00 pm 51 15 9,1 68.3
Nov 15 6:00 pm 57 15 9.1 77.4
Hov 16 7400 am 70 16 9.8 87.2
Nov 16 5:00 pn 80 3 2.8 89.0

puoficgi oty o fiesfir g ol g i i gl e S e e e e
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LOW INPUT CROP~LIVESTQCK PRODUCTION
(PROGRESS REPORT)
T.C. Faller and K.A. Ringwall

Hettinger Research Extension Center

Introduction

Many questions have been raised on the feasability of utilizing crop residue
(straw) and grain residue (screenings) for sustaining the ewe flock. North Dakota
produces ample amounts of both types of residues to warrant further investigation.
To improve the economics for the sheep producer, technology must help them
increase levels of productivity or reduce expenses per unit of production. The
first objective of this investigation will look at reducing expenses per unit of
production utilizing crop and grain residues.

Quality and quantity of manure produced have historically not been evaluated
as a component of the total animal production system. There is renewed interest
in the utilization of naturally produced forms of fertilizer. The second
objective of this investigation 1s to evaluate quantity and quality of manure
preduced as a potential compenent of the crop livestock production system.

Procedure

A [lock of ninety western whitefaced two year old ewes will randomly be
allotted to three treatments with two replications. High Input (HI)} diets will
consist of alfalfa hay ground and self-fed. Low Input {(LI) diets will consist
of 50% alfalfa hay ground and 507 wheat straw ground and self-fed. Control (C)
diets will consist of ground alfalfa and whole grains fed according to N.R.C.
requirements. LI diets will be supplemented with grain residue prior to breeding,
lambing and during lactation periods. HI and C diets will be supplemented with
whole grain prior to breeding, lambing and during lactation. All groups will be
maintained in a controlled environment.

Data collected will be normal annual production information including
breeding efficiences. Additional ewe data will be collected, routinely evaluating
ewe body weights and condition scores. Condition scores will be on a |-5 scale
with | being emaciated and 5 being obese. All feed and bedding inputs will be
recorded. Manure weights and quality will be recorded. Quality of manure will
be measured by NIRS analysis and varified by wet lab analysis. Core samples of
the manure pack will be taken prior to removing and weighing the manure. Routine
fecal samples will be collected.

Objectives

The first objective is to determine comparable feeding values of various
salvage feedstuffs when compared to traditional sheep feeds. The second objective
is to determine replacement fertilizer value of raw manure produced from
non-traditional feeding regimes based on salvage feeds harvested.

Results and Discussion

The results from the first year of this trial are shown in Tables | through 6.
Ewe body condition scores and weights are shown in Table 1. Ewe body weights for
the HI feeding regime were significantly greater (<.05) than LI at breeding, C at

34



lambing and LI and C at weaning. Condition scores for the HI feeding regime were
significantly greater {(P<.05) than C and LI at lambing and weaning. Table 2
indicates the effects on reproductive performance. Ewes on the LI diet bred
significantly earlier than ewes on the C diet. Table 3 indicates that lamb birth
and growth information was quite similar across treatments with no significant
differences. Table 4 indicates actual differences in consumption of alfalfa,
straw and bedding use for the different feeding regimes. This data has not been
analyzed for significance in the first year. TFeeds costs as represented in
Table 5 are based on the consumption data of Table 4. While neither have been
analyzed for significance, there are apparent economic advantages when comparing
L1 diets to HI and C diets. LI diets indicate the value of straw as a component
of sheep rations. Table 6 indicates raw manure production of the different
feeding regimes. The manure has not been submitted for composition analysis.

The ewe's first years response to the LI diet and feeding regime when
comparing performance to costs warrants further investigation.
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TABLE |

TREATMENT EFFECT ON BODY WEIGHT AND CONDITION SCORE

INITIAL BREEDING LAMBING WEANING
TREATMENT WT COND WT COND WT COND WT COND
1 (C) i31 3.0 156 3.1 169b 3.28 1392 2,52
2 (HI) 132 3.0 1632 3.3 1842 3.60 1529 2.8b
3 (LI) 131 3.0 1510 3.1 175 3.8 j3ga 2,43

ab means with different superscript in the same column within the same year
differ (P<.05)



TABLE 2

TREATMENT EFFECT ON REPRODUCTIVE PERFORMANCE

LAMBING DATE LAMBS BORN LAMBS WEANED
TREATMENT WOOL WT* (JULIAN) PER EWE PER EWE

i (c) 10.8 1162 1,57 1. 11

2 (HI) 11.6 115 1.47 1.10

3 (L) 10.5 y12b 1.71 1.29

*Differences in wool production should not be attributed to treatment effect
rather real diffevences due to randomization,

@b means with different superscript in the same column within the same year

differ (<.05)

TABLE 3

TREATMENT EFFECT ON LAMB BIRTH WEIGHT AND GROWTH

LAMB ACTUAL LAMB ADJUSTED
TREATMENT BIRTH WT WEANING WT WEANING WT
1 () 12.2 45.4 42.3
2 (HI) 12.3 45.7 42,0
3 (LI) 15,7 44,8 39.4
TABLE 4

ANNUAL FEED AND BEDDING CONSUMPTION PER EWE

Rep | Rep 2
Pen | Pen 2 Pen 3 Pen | Pen 2 Pen 3
Treatment (¢) (H1) (LI) (c) (ML) (L1)
Hay 1563.2 2142.2 1092.5 1565.6 2164.3 1099.8
Grown 176.1 176.1 176. 1 176.1 176.1 176. 1
Straw Fed 0 0 1007.5 0 0 1015.5
Bedding 222.7 220.7 219.2 219.3 237.9 215.5
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TABLE 5

ANNUAL FEED AND BEDDING COSTS* PER EWE

Rep 1| Rep 2
Treatment (C) (HI) (LD) (c) (HI) (LI)
Hay 46.90 64.27 32.78 46.97 64.93 32.99
Grain 8.14 8.14 3.26 8. 14 8.14 3.26
Straw 0 0 15.11 0 0 15.23
Bedding 3.34 3.31 3.29 3.30 3.57 3,23
Total 58.38 75.82 54,44 58.41 76.64 54,74

*Costs are based on assuming: Hay $60/T, Straw $30/T, Grain $100/T and Wheat
Screenings $40/T.

TABLE ©

ANNUAL MANURE#* PRODUCTION PER EWE

Rep | Rep 2
Pen 1 Pen 2 Pen 3 Pen | Pen 2 Pen 3
Treatment (C) (HI) (L1) (c) (H1) {L1)
Manure (1lbs) 2709.7 3049.7 3030.0 2929.3 3240.3 3271.3

*Represents raw manure production with no correction for moisture content.
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NUTRITION AND REPRODUCTION IN THE EWE

Speaker: Stewart M, RHIND B Sc, PhD

Address: Macaulay Land Use Research Institute
Pentlandfield
Roslin
EH 25 ORF
MIDLOTHIAN
SCOTLAND

Until October 1990: %USDA, ARS, U.S. Meat Animal Research Center
P. 0, Box 166
Clay Center, Nebraska 68933-0166

Status: Senior Scientific Officer currentiy on sabbatical leave at the U.S.
Meat Animal Research Center.

SUMMARY OF PRESENTATION

The importance of nutritional limitations on reproductive performance
under U.K. conditions will be outlined briefly and discussed in relation to
conditions in the U.S,

Nutritional effects on ewe reproductive performance operate over periods of:
Years--undernutrition of the ewe at 0-6 months of age reduces subsequent

tifetime Tamb production,

Months-~undernutrition at 6 months before mating reduces lamb production
from that mating.

Weeks--ewes which are moderately fat during the month before mating
produce more lambs,

Days-~flushing (increased feed before mating) results in more lambs.
Nutrition is important at all seasons and at all ages, not just at
mating.

Effects of nutrition could be mediated through effects on:

Oestrus--noc problem in practice.
Ovulation-~important.
Fertilization--no problem in practice.
Embryo survival--important.
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NUTRITION AND REPRODUCTION IN THE EWE

Speaker: Stewart M. RHIND

What are the effects of nutrition on ovulation rate (number of eggs shed)?

The effects of ewe body condition (fatness) and or level of food intake
are separate but the two effects interact. (Very fat or very thin ewes are
less 1likely to respond to increased feed intake before mating.) In summary:

1, Fat ewes shed more eggs than thin ewes.

2. Ewes with a high feed intake at/before mating shed more eggs than
ewes with a moderate/low intake,

3. The relationship between fatness/intake and number of eggs shed
differs with breed {e.g., nutrition has much less effect in Finnish
Landrace ewes than in more conventional breeds).

What are the effects of nutrition on embryo survival rates?

1. Overfatness increases embryonic loss.

2. Declining body condition {fatness) during and after mating increases
embryonic loss.

3. Very high food intakes in early pregnancy can increase embryonic
loss.

Khat about artificial stimulation of reproductive performance?

Nutritional restrictions on reproductive performance can be overcome
using “fertility drugs" such as pregnant mares serum gonadotrophin (PMSG) or
immunological techniques such as Fecundin BUT success depends on them being
used along with good nutritional management and NOT as a substitute for good
nutrition and/or good management.

Conclusions

1. Nutrition of the ewe is important at all ages and seasons.

2. Moderate to good body condition at mating is desirable; obesity
adversely affects reproductive performance.

3. Increasing liveweight and body condition during the month before
mating is desirable; very high levels of intake in early pregnancy
may be counterproductive.

4, Loss of liveweight and condition during the month following mating
should be avoided whenever possible.

5. There are aids to lamb production but there is no substitute for
good nutritional mahagement.
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ULTRASOUND PREGNANCY DIAGNOSIS
AND ITS POTENTIAL FOR
THE SHEEP PRODUCER

DR. RALPH MILLER, D.V.M.

The advent of real-time ultrasound scanning of ewes for pregnancy
diagnosis has opened up several new marketing options that can yield
significant profit increases for the sheep producer. In addition,
information derived from fetal number determinations in the pregnant
ewe can aid in selective culling and feeding in the flock.

OPTION 1 - CULLING OF THE OPEN EWE
No one wants to feed and maintain an open non-productive ewe.
An open ewe at best produces 10~12 lbs. of wool worth approximately
$24. That 1s her net income. Her cost of maintenance includes the
following:
200 days on grass at 3¢/day S 6.00
165 days on hay/grain at 12¢/day 19.80

Interest on investment for a $8%0
ewe at 10% per annum 9.00

Labor, wear and tear and
depreciation on facilities 1.00

Net cost of maintenance S 35.80

A ewe that falls to conceive at breeding time has a lost net
income of $35 if she were to carry a singleten lamb. If she were
to have twins as 25-50% of most ewes do, her lost net income would
be $70.

Net wool income s 24,00
Net cost of maintenance ~-35.80

Net lost income of a singleton
lamb -35.00

Net loss per singleton bearing
open ewe $—~46.80

40



These figures may differ slightly from cperation to operation,
but, the basic fact is: It costs money to maintain an open ewe!

OPTION 2 ~ MAXIMIZING THE VALUE OF THE EWE LAMB

In 1988 and again in September of 1989 fat lamb prices have
dropped to 55¢/1b. That means that the net worth of a ewe lamb
weighing 120 lbs. is $66. However, the net worth of a 120 1b.
pregnant ewe lamb is $100-110/head. If the producer or feeder were
to turn bucks in with 9%0-95 1lb. ewe lambs and sort off the pregnant
ones he could protect himself against a falling fat lamb market.

A $100 pregnant ewe lamb weighing 120 lb. is the same as 83¢/1b.
on the fat lamb market.

One should alsoc remember that ewe lambs that conceive as ewe
lambs, produce offspring with similar breeding genetics. In
addition those ewes often become the multiple lamb producing members
of the flock.

OPTION 3 = SEPARATING SINGLETON CARRYING EWES FROM MULTIPLE CARRYING
EWES FOR SELECTIVE FEEDING

Being able to separate ewes carrying singleton lambs from those
carrv.ng multiples enables the producer to gselectively feed and pen
ewes for lambing. 80% of fetal growth occurs during the last 6 weeks
of gestation. To insure proper conditioning of ewes during pregnancy.
to avoid pregnancy toxemia in the third trimester, and to produce
strong healthy lambs at birth, the following feeding regime is
recommended.

-During the first 15 weeks of gestation a singleton and
multiple carrying ewe in good condition should ke fed
to gain .066 lb. per day or 7 lbs. over the first
105 days.

-During the last 6 weeks of gestation singleton carrying
ewes should be fed to gain .4 lbs. per day or 16.5 lbs.
over the last 42 days.

-Energy requirements for twin bearing ewes are 180% of
those carrying singletons during that last 6 week period.

-Energy requirements for triplet bearing ewes are 240%
of those carrying singletons.

Selective feeding has been shown to lncrease iamb birth