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Consuming Ruminally Degradable and
Undegradable Protein During Flushing and Late
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Summary

Two seadics were conducled at the Mew
Merice State University Corona Range
and Livestock Research Ranch b deter
nne il supplomealalion with ruminally
ondegradable mtake protein would im-
prove cwe productivivy, ‘These trials -
zeted two critical neeritional penods of
the exre, tlushing {breeding) and laie ges-
tation. Tn both slodics, (hree trealmenls
were compared: non-supplemensed con-
teol (CONY, 130g-head! day! of 2 low
ripminally undegradable protein supple-
menl (25.6% CP; Low), and 1122 head-
"oy ' of high mminally undegradabic
protein (44,29 CP; High). Supplements
provvided 22 and 20p/d of degradable pro-
tein and 14 and 30gAd of undegradskie
prowin for Low and High, respectively.
In Exp. 1, supplements were oftered to
primiparos cwes [or 21 days pre-breed-
ing and for the first |7 days of breedimg.
Also. treatments were adminstered the
last 30 to 45 days of gestation in buth
cxperiments. lreabnents did not influ-
ence ovulation rates, pregnancy rates, or
weaning rates in Exp. 1. However, in
Bxp. 2 cwes {with twin lambs) fed the
Lo sopplement produced heavier ambs
at S0 prstpartum and at weaning. The
advantape at 50 d was 2.1 kg over the
COM weatment and 3.3 kg over the Fhgh
treatment for ewes producing Lwins
Therelore. under the conditions de-
scribed in these experiments (moderate

Gestation

L. McFadin?, T. T. Ross*, and M. K. Petersen’

Ly good tangeland condiions}, supple-
mwentabion ooly slightly inproved range
ewe productvity.

Introduction

O Mew Mexico tangelunds, sheep pro-
ductivity depends on quantity and gual-
ity of torage. Curmently, the lamb crop
percenlage on Mew Mexico ranches av.
eraged B4% {Mew Mexico Departinent
of Agriculivre). To increase Iamb pro-
dugtion, the two pericds which have the
ek infleence are pre-breeding (Nush)
and the last imester of pregnancy. Itoss
{unpublished data) demonstrated tha
flushing (lall season} Mew Mexico range
ewes conld increase the number of lunbs
weaned by 5 i 9% This wus accom-
plished on two ranches when ewes were
Ted a 228 CF grain pellel al 227 head-
Lday-! beginning 21 days before intro-
ducing the tams and continnng for 17
days of breeding. The last trunester of
prognancy (pro-parlem} s ioost impor-
tant for fetal development. However,
ewey consuming mamureg, high ronghape
diets will expericoce adeerease in intake
during thizs prepartom pericd (Forbes,
FA. This sitaation is acerhaved when
cwes are carrying multiple fetuses or
larpe singles {Forbes, 1970} Poor nutri-
o during Tate gestabon may result in
pregnaney Loxemia {kelosis] or in the
birth of small, weak lambs that have a
reduced chance of survival under range

conchnicns {Huston et al,, 1990). Typi-
cally in Mew Mexico, cwes lamb lrom
April toblay and ewes are exposed to re-
dueed quaniity and qualuy of forage doe
ing late gestation. Ducing mdld winters
when fonage iy available and ewes are in
average condilion, energy supplementa-
fion 153 cost effective (Thomas and Ko,
1995} When winlers ane barsh, conei-
tions will prevent maximum forage ati-
lization, causing ewes o be in poor con-
dition amel supplemental proterm sl ben-
eiil cwes CThomas and Kok, 19953, Cnce
the prafein requiremnents of the rnomen mi-
crollora have been mel, providing the
host animal muminally undegradable in-
take proteins will supply additional
amino acid composition b the small in-
testing that may be of value to the ani-
mal (Keery clal, 13 Theretore, Lo
experiinents were condocted to deter-
ming it supplementing cwes wilh vary-
ing levels of mminally degradable and
undegradable inlake profein during a
flush and pre-partum panod will increase
ewe and tamb perflormance.
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Materials and Methods

Locearion

T trials wore concucted at the Corana
Range and Livestock Research Cunier,
Coroma. MM sl an clevation of approxd-
mately 1,250 m. The predominant for-
ages include blue, Mack, and sideoats
grama [Boulelooa gracilis, eriopoda, and
curbipenduks, respectively) (Renner,
1996). Grasses made up 95% of the fon-
age cover with a combimanon of lorbs,
siakeweed, and ¢actus making up the
remaining 3% (Mclladin, 1997 Dur-
ing 1993, 1994 and 1995, 273, 422, and
237 mm of anaual precipilation were re-
corded. Dwiring these years 48, 30, ;md
T35 of precipitation, respeotvely, wis
recorded dwing Jane, July, Angost, and
September. The yearly averape for 1993
was 245% helow noemal, 1994 was 179
above noronal, and 1995 was 35% helow
pormal (MeDaniel, personal comimuni-

calitns), Average prass produclion wis
T84 kpfha as measured in Avguse 1993,
Production for other years wis not mea-
s

Nupprlement Formulation

Supplements were tormulated o contam
25.6% CP for the low ruminally
undesradable intake protein (Low) treat-
ment amd 44.2% CF tor the high
rominally undegradable inlake prowin
{Hiph} reatmend (Lable T3 The supple-
menis were fed at 150 g head.day ' and
1172 srhead! day ! lor the Low and High
supplements, respectively, 1o maintain
nearly iso-demadable irake prowein pro-
vided by the sopplemeals. The Low and
Hich supplements provided 22 and 20 g/
ddepridable intake prolen, respectively.
and 14 (38% of total protem) and 30
(B0 ot total protein) g ot undepradatle
intake peotein. respectively (Rumioant
Nilrogen Usage, 1985). Alf procedures

late trimester of pregnancy.

Tahle 1. Compasition of protein supplemants fad to ewes® during

Dt

Iaprediem

Lo Hiph
Wheat imiddlings 54.2 268
Cotronseed mueal 39.3 0.9
Molasses 4.4) 55
Hyddrl, pouliry feather 002 1.0
Blood meal 0 40
Dicaleiym phosphate 3 330
Vilaniin A ol 013
Tron Sultate 029 042
EL] K25 Q0035
Coball sulfule (003 00075
Manpanese sulfate 03 009
Potassiom chloride o .5
Calciom carbonate 1.2 (1)
Sodium selenike un AL L LS

Thier Compsition®

Crude protein, % 256 447
Acid delergent Niber, % 13.0 16.2
Neutral detergent fiber, % 3LA 413
Ash, % 1.7 14

fur High and Low, respectively.

- Diry malier basis.

Bupplements ware fed to ewes twice weekly U provide | 12g-head - 47 for
Hiph and 130g-head -4 for Low. Runinally vndegradable protein provided
daily were: Bigh, 30 g and T.ow, 14 g Degradable protein were 22 and 20 gfd

"yaloes expressed on percenrage as-ted basis,

described in these experinents were ap-
proved by the NMSTT Institenional Ani-
mul Care wnd Use Commilice.

Expeviment L.

A MNMushing study was conducted usimg
252 premparous P8 month-old prade
Rambenller cwes. Initially, cwes were
weighed ([ = 65 £ 8 kg) and baody
condition soored (=2 5 & 020 Body
conditiom scores (BCSY were based on a
0t 5 seale {SID. 1997, Scores were
determingd by estimaling fat cover over
the ribs and spiooos and ansverse pro-
cesses, Body conditon seares assigned,
with | biing emacialed and devotd of fat
and 3 being obese.

The cwes were assigned 1o six paslures
at a stocking rate of 3.3 hafewe. Pas-
wres were then wssigned randomly Lo
treatments: ) control recelving no
supplement, 2 Low supplemented, anl
3) High supplemented. ATl cwes had ad
litvidwem access to trace mineral salt mixes
and water throughout the study. Supple-
ments were fed twice weekly from No-
vember 26 untit Teeember 30, 1993 for
a total of 34 days. At the initiation of
fluzhing, two vasectormzed rams per pas-
wre were lwmed oul Tor 22 duys o pro-
mote estrual actvity 1nthe ewes. CnTe-
combor 17, vascoloniecd rams wene re-
meved amd fertile rams {(twofpasture)
with marking harnesscs wore Joimcd with
lhe ewes for a 34 day beeeding season.
Rams were rorated] among pasiurcs
weekby, Twenty-one days following wi-
tiation of breeding, five ewes per pasiurg
(1) cwes per treatment) onderwent
luparscopy leehatques 10 counl nwnber
of corpora letea for determination of ovy-
latiom rates.

Fecal Quiput

Arshearing {Apnl), 12 ewes from each
pasiure were administered orally a con-
nnuous release chromic oxide holus
{Caplec Chrome; Nularn Lid,, Manu St
Creadwanu, Box 2200407 Avckland &, New
Zealand) Tor estimation of relative fecal
output, Ewes continved t graze in their
respective pastures. Ten days afier the
bodi were adimnndstered fecal collections
began. Dalily fecal prab samples were
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taken for & 4. Anmmals were gathered
and penned. Individoally sampled, and
immediaiely retarned bo thelr respective
paslures o minkmize grazing pattemn in-
terrupton, Fecal samples were dricd a
BU% O For 24 h and pround thiongh a
Cychane mmill {8 mm sereen). Daily Je-
il samples wore composiled by weight
lor cach animal. Chromivin was detei-
mined via atoinde absomption spectros-
copy (Williams er al., 1962). The fur-
mula for obtaining relative fecal outpul
wa caloelated as {manufacturer’s sug-
gested Cr 0, release rate x (LOR4ZW(Cr
comgentranion in leces x dilution factor)f
(weight of sample x % dry matter) x
CLOWMIE, The (6842 Taclor is Lhe per-
cenluge of Cr in Cr,0, on a molecular
webght basis,

Briet Sampling

Assessment of dier quality was deler-
mined by collecting ruminat ingesta
sumples fronn 12 rominally cannolated
cwes {Table 2. Fwes wers aliowed Lo
praze cach of the six stody paseures for
samnple callection. Tolal rumen evacou-
tions were perfonned on ewes, after
which they were allowed ro graw: for 45
minotes. Al the 43-minste grazing pe-
tiod, ruminal gesta samples were col-
lected and onginal rurnea contends re-
placed.

fntensive Ewe aid Lamb Measurements
Frior to antipated lambing dale {May
153 6f cwes (22 eeatnient) that were set-
viced by rams during the first week of
breeding and did nol return to estrns were
moved (o a separate pastore. A this time,
ewes were parnl branded on Lhe side o
case of identification witont disturbance
during parturition. From s proup of
ewes, anly those thar lambed wathin a 5
d period with ue siple Lanbs were nsed
for further data coblection. Data collected
an individuals included lamb birth
weight, subsequent lamb weight, ewe
weight and BCS, and rlk production gt
days 4, [4, 24, and 34 postparium. The
nuntber of ewes and lambs Tor this por-
lion of the study consisted of 13, 13, and
14 for High, Low, and CON, respectiveky.

Lawb Weighis

Fwes were phwerved Tor pending parlu-
ritton amd allowed 1o boned with Lanbs
for 1 h betore lamb birth weight was
taken. This precaution was wken doe g
the nature of taoge ewes (especially Mg
time lanbing ewes) which tend o abam-
duon aewhorn lumbys when disturbed
Farturicon occurred predominantly das-
g dayligitt hours between 0300 and
1600 k. Atrer birth weighrs aned sexes
woere determined, lambs were paiol
branded for identifiealion,

Ewe Welghts and Body Concdition Seove
Ewe weights and body condition score
(BCSY were laken un days 14, 24, and
34 Tollowing milkiog. Ewe weighis and
ECS were also obained on d 150 post-
parum (weaning) ey 4 weighl und
BOS had 1o be gmalled due o severs
weather,

itk Froduenon

At 1030 h an callecton days, ewes were
pemned and separated from their fambs.,
Milk letdown was stimulated pricr o
handinlking by intryuenlar injection of
SUSP (1 ml) of oxyitocic principle (Ohy-
Locin, Panhandle Serum Company.
Dimumit, TR}, Two ta three minuies tol-
oowing injoction, cwes were hand raitked
and the milk was discarded. Thees hoors
tater, the procedure was repeared and
mlk wviolumeg messured (Reynolds and
Browen. 1991} This amounlof milk rep-
resented 3 houlk production, Actual
time berween induvedual milking was re-
corded to adjost for differences amoig
ewes, All ik production measurements
werne adjusted to a 3 h pradoclion poriod.
Mille sarnples were frozen at -20" C on-
il shipped to be analyzed. Sampies were
shipped frozen, packed in dry ice to Axi-
roma DHIA (3414 8 480 §1, Soiwe #3.
Phoenix, Arizona)y for analysis of mlk
lal, Jaclose, profein, snd solids non-lal.

Frata Anafysis

Batixbcal analysis for inlensive groop
measurements nsed the General Linear
Models repeated measures procedure of
SAS (1988). First cyele conceplion,
woaring weighl, owe weight, cwe BCR.
intake, and lamb weaning weiglt were
analyzed by the General Liteai Models

of SAS (1988)  The siatistical model
uscel (e ewe trails included fixed effects
ol lreatrments with indnal weight and oi-
tizl body condition score a8 covariates,
Data for ewe weights, BCS, lamb
wenghts, and rmlk produced werc con-
ducted as repeated measures with gen-
eral linear models of 3AS (1988). Chu-
lation Tate was amalyzed with Chi sgquare
amabysis. However, the mcans and slun-
dard error {Table 2y were caleulated
tlhrongh the general linear models of SAS
(198E). The siatisiical model used Tor
milk parammeiers included treatment and
utinial weight with date of hirth {Julian
Day) as 4 covariale. Hwe was the ex-
perimental unit except for first cycle con-
ception and wesning percealage. in
which paslure was the experimental unit.

Experiment 2:

Twor bundred, 3-year-old grade Ram-
bonillet ewes were assipned randomly 1o
ome of s1x pusiures sl a slocking raie of
ane ewe per  ha lin a continuous grazing
system. Fwes derermined Lo he camrying
lwing via uitrasonography were equally
distributed among pasiures.  Paslores
were [hen allotted randomiy o rreat-
ments. dllowing (v pastun:s per real-
ment gronp. The beatments were the
same as previously described. Sopple-
e falion hegan Aprt i, 1995 apd con-
tinued until May 14, 1995, which was
the expecied start of lambing. Supple-
ment was offered in wooden feed bonks
alterwing & m lincar space per cwe.

Two weeks afler supplementalion began,
vight Lwin bearing ewes from each of the
six pastres were adnninistered A contino-
ous release chromic oxide bolus as pre-
vionsly described to determime fecal ont-
pul. Toehntques were e sanie as previ-
ously described except in ths stedy fc-
cal samnples were collected for orly 4 d.

fatensive Ewe and Lawth Measurements
Five days before the expected start of
lambing (lambing season was May 13
through June 243, enght ewes with bwin
fuluges, as delenoined by ulirasonogra-
phy, were removed from each of their re-
spective pastuces, supplementation
ceased and the 45 ewes werg ohserved
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at dawn and frequently doring the day
For bunbing. These were the sume cighi
ewes used w determine lceat output, Par-
tarition, ewi noinber, date of birth, birth
weight, and sex of kanb were reconded.
Lammbs were ear (agmed lor identification
at this 1ime. ‘Tolal time was nsoatly on-
der 5 vnuiles and lambs were watched
iToin & distance until the ews returned.
These ewes lumbed between May 13 and
Junc 4. Bwe preduction paramelers stud-
icd were mnilk producton, BOS, and hody
weight, These duky wore laken on Jd 4,
14, 24, 34, and 50 after pactarition. An
addidonal BES and body weight were
raken ald 130 (weaning ), Lamb weights
were 2iso taken concorrent with the cwe
production paramelers.

Lior all production data collected hetween
lambing and 30 d postpacturn, indivicdeal
ewes and their lambs were pathered and
pennud on the collection days, Care wis
taken to ensurs thul ewes and lambs were
ot separated during the gathering pro-
Coss.

Pwie to reasons not related Lo ealments
{prodalors. mastitis, ete.) ewes (3} and
larbs (8) had to be remwoved from the
study at various Hmes. When the young-
et lumb reached 50 days of age and the
data collected for this period, all nten-
sive ewes were returned to ther griginal
pEISTl.IrEH.

Baody condition scores (810, 1997 were
bazed om a scale of O 5. Hall scores
were also psed. At least twao indepen-
dent cvalualors were used at any given
tune with one technician being the con-
stant for all BCS assigoed from days 4
throngh 150

Milk data were taken ond 4, 14, 34, 34,
anird 50 m the same manner a5 deseribed
in Expenment 1. Diata were collected he-
iween midmorming and early attemoon
to allovw the lambs o aorse in the moen-
ing and be revnited betore dark  Adler
the o 50 mitking, cwes and lambs were
returned o thei origingl treatments pas-
tures, Adthis time, all lanibs were docked
and nrales castrared,

Wearning

All lambs (twins and singles) werc
weaned At sppooamately 1500d of ape
{Oeinber) Al Lhis thae lambs amd ewes
were welghed and a final BCS wus as-
signed to all ewes including hose piv-
g birth to singles (that rermained inorigi-
nal pastures.

Drata Analvsis

Data for ndensive 10CASUICS Wwere ana-
lyzed using repeated measures oprion of
general linear models of SAS (1988}
Ewe wis the experimental untl. Whena
signiticant F-value way noted for real-
ISRt TEANE, MCUNS Woere soparaticd ws-
ing pairwise comparisons with contrasts.
Lven though a treatment by peniad imfer-
sehon was nin indwealed {P = 0HD, in-
tensive production data were analyzed
within period with age of lamb as a
covariate.

Results and Piscussion
Ovularion Rate (FExpevinent 1}
Onylation rale i known Lo vary with
brced as well as management practices
(Gunn et al., 19217, No ditference (P =
£y was tonnd in number of ovolalions
{corpus Julcu) ameng reatmenis (1.3,
1.2, and 1.1+ .27 tor UIR DIF, and CON;
respectively, Table 23, The process of
“flushing” is well known for increasing
ovulaticn cate in sheep. Flushing range
ewes norulally Increases lambing rule 5
Ly 9% (Rows, unpublished datad. How-
ever, much argumcnt cxsts on ke opli-
mim BCS o elicit a positive resprmse.
Hurcuign (1%81) reported an increase in
ovulation rare from supplemented ewes
ina BCS of L8 versus those al 2.6, This
sngeests ewes in good body condition
will not respond to supplementation.
Buoudy condition scores (Table 31 oF ewes
lthe bepinning of [Tushing for this study
were 2.7, with no difference among treat-
ments {F = .93, However, BCS at breed-
ing wus higher (P < 02} {or the two
supplemented groups compared to CON
ewes (Table 3). Also, hody weighis
(Table 3 were similat af the inttiation of
the flush, whereus ewes consuraing the
Low supplement were heavier (P - 02)
Lhan CON or High ewes al the eod of the

flush.

Kuight et al. (1975) indicated foeding
ewes lumns durinp [Mushing increased
ovulation rate, which may he the result
ol protein escaping romen degrackinon.
Howeaver, Maza-Herrera (] 9961 sug-
pested flushing ewes in varying hody
condition with High duwl not aler ovuala-
tion rales. Vhe suppiements, rates, and
time Ted used in hat sody were the sume
nsed in the present sludy  MeeswHorrera
(1996) Tound oo difference i ovalation
rakes of ewes in BCS 2.5 compared with
cwis in BCS 3.5,

First Cyele Concepeion

Mo dilfTercnees (P = 2) were noted for
first cycle conception rare hetween (ON
and High, and High versus Low (P =10}
Hewever, CON ewses had a higher st
cyele conceplion (P = 05) than Low-
supplemented ewes (643 and 78.2 L
245 tor Tow und CON, respeclively.
Table 23 SGuno ol al {1991 reporeed
higher first cycle conception in ewes
supplemented before mating.

Increased concepiion durng the first
cvcle allows tor better management of
ewas a8 well as providing & more ubi-
forim launh crop at time of marketing. The
mechanism of ferblizadon tailure or earky
degeneration of ova iz not well under-
stood  Very lilte experimental data ex-
ists that correlares nutriion and embry-
onie morality (Brun-Boellud eLal., 18903,
However, Merza-Herrera (1996} nund
bhigher embryonic mortality n ewes
flushed with High, He sopgested tat
high protein decreased vterine pH, result-
mg m mnplantation failare.  Alzo, Te-
search m dairy cows indicaled Teeding
high amounts of raminally degradable
intake protein decreased conception rate
(Jordan aed Swanson 1979 Kalm er al,
1984) Oiher stuchies have reported die-
creased conceplion rate with increased
CP levels bur resolts have heen wmeon-
sistent, [iohnan et al. 1981 demon-
strated an merease M comception rale hy
replacing ruminddly depraduble profein
with reuninally undegradable intake pro-
lein sources in isunlicogenous dicls Lod
Ly lairy cows.
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Table 2. Effects of feading no supplement (CON) or supplements containing low rumen degradable
{Low) and high undegradable (Hlgh) intake protein during the flushing petied on ovulation rate, con-
ception, and weaning perceniage in ewas grazing native raglands.

Tregimen|s*

Tem CO Lo Hizh SEh
Ovulation: 1.1 1.2 1.3 27
Lirst cycle conceplion? TR 6.5 732 24
Weaning percentage® 036 183 6.0 49
Adp. Weamdg percenlage® 65.0¢ B3 8g.2r 1.7

Lo and Hegh, respectively,

Laow contained 25.6% CPand High contamed 44 2% CP Supplements were fod al 150 head '-d ! and §12g-head -4 far

PSR = standard error 2 pastures per weatment and total 100, 96, 54 ewes tor High, Low, and CON, respectively.
*average numbwer of Corpos Lutea per cwe; n=10reatment

Percentage of cwes bred that did not eturn to estrey

“Mhvieans with different subscripts differ (P= 01).

kActual weaning perceatages (P = 33, Included prepartum supplemenlation.
"Weaning percenlage adjusted tor lambs Tosl due to confirmed coyole kills,

Tahle 3. Effect of feeding no supplement {CON} or supplements containing low rumen wndegradable
{Low) and high undegradable (High) intake protein during the flushing period on body weight [kg} and
body condition of ewes grazing native rangalands.

Tresatmenis”

e CON Lo Hich SE
Initial Weight* 63,2 a3 653 B
Weight at Breading? il 2F 67 G4.4F 1.3
initial Body Coadition® 2.7 27 27 A2
Rody Conditon at Breeding” 23 260 2.5 s

Low and High, respectively

“Low contained 25.6% CP and High contsined 44.2¢% CF Supplernents were fed at 130g-head'-d"' and 112z head -d” for

"Standard error: ewes per ireatment weere 100, 96, and 34 fo High, Low, and CON, respectively.
“Bady weight and body condition al initiation of the flush treatment.
"Body weight and body condition after the first extrous cycle of breeding iend of flush period),
*Boudy condition scores are based ona | w 5 scale with 1 being emaciated and 5 berng tat.

LHow mieans wih dilferont sopersenply differ (P < 02},

Weanmg Fercentage

No differcnce (P = .3 was deteeted
among owes Tad the supplement teat-
ment on actedl lamb weaniirg percent
age. However, wedning perceniage was
canlounded in this stdy due to losses
associared with prodators, When lambs
wore approximately 35 days old, a coy-
ote hegan killing lambs in two of the
supplemented pasturcs. “Iaking the ad-
Justments ioto account, High and Low
witre similar (P = 8). However, supple-
mented pasiuies had a higher weaning
percent {F = 01} than COM (B8.2, 84.3,
and 65.6% * 1.7% tor High, Low, and
COM; respectively, Table 2).

Several factors could cause the difference
in weaning percentage: fanlure Lo con-
ceive, embryonic mortality, and neona-
tal momtadily. Howewver, the Intensive data
cidlleeted on the subsample do not sup-
pore any of these Howsyver, Cunn et al.
(1972) found that most embryo deaths
oceorted in the firse 30 d of pregnancy
and that notriton kad 1iade or ne infllu-
ence of embryonic murtalily videss ewes
were in severe nutritions] siress,
Burfenimg and Kotk { 1993) reported in-
proved neonatal sorvival when cwes
were supplemented 21 o before lambing
1o 23 d post Tamknny.

Ewe Feral Output (Experiments |
and 2}

Tollowing the imiliation of sepplemen-
tanion dunng lale pestation, tecal culpul
was measured as an eslimate of forage
intake in hoth ciperiments. M exper-
menl |, protein sopplemenladion did not
(P = .20 imflucnee fecal output (350 vs
532 & 9.6 pfday for High and Low. re-
spectively). However, fecal output was
greater (P = .03} for CON versus Low
(596 vs 232 + 96 ciday) treatments.
However, in experiment 2 with the ma-
tore ewes, no thifcrenees were foond in
fecal cutput amung the treatment growps
{P=.29, 838, 767. and 751 £ 40.2 gfday
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[or CON, High, and Low. espectively ).
Harris et al. (1989 reported daily supple-
meniation of 15 kghead of an 185 CP
supplementation had no effect on forage
intake compared to non-supplementad
ewes, Simularly, Buston (19873 repomied
lecal cuipul durng winler eomditions was
net affected by supplementation. How-
ever, Halfiekl e al {1990 repurted de-
greased grasing lime in supplemcenied
gwves compared Lo non-supplemenlaed
controls which could resulr in redoced
infake in supplemenled ewes. In Lhe
presenl slodics, supplementation had
little effect an fecal output, which sug-
gests thal range forages were providing
seleguale protein o the ewes. [nexperi-
iment 1, masticate forage samples col-
lectad from ruminally canmulated cwes
wverapged 8 5% CP, 50% ADI and 71.7%
NDF. Frotein was not estimated in bor-
e Tor exporiment 2.

Ewe Body Weight and Condition
{ Experiments 1 amnd 2)

Mo diffecences (F = 100 were noted
among lrealments for cwe weights dur-
ing the first 34 1o 30 days of lacration in
Exp. | and 2, respectlively (Table 4)
Theomax ancd Koll (1993) reported ben-
clits of supplemental feeding on ewe
weizht in ewes that were losing weight.
Huston et al. (19933 tound that supple-
mental feeding increased pain in female
Angora kids, but no differences were
found between nurmimal degradable and
ruminal undepradable protein sopple-
ments. In the prescal sindy, runge con-
dilions were pood o excellent and higher
than nonnal ewe weights wens bo be cx-
puched,

Body condition is an estimale of the cn-
crgy sloses an animal has available
(Sansom et al. 1993). These sbhores are
conaprised of Hpids in adipose tissue and
are important sources of energy Tor uc-
taion  Inexperiment 1, a time by treat-
ment interaction (P = .002) was found;
so means will be discussed within time
At 14 days postpartum, High fed ewes
had higher (P = K11} BCS than those fed
Tow or CON {lable 53 Furthermore,
Low fad ewes Itad higher (F = 03y BCS
than CON {ed cwes. ‘These differences

Tahla 4. Effects of feeding no
supplement {CON) ar
supplements containing low
rumen undegradable (Low} and
high undegradahle (High} intake
protein during late gestation on
bady weight {kq) of ewas during
lactation.

Table 4. Effact of fanding no
supplement (CON) or
supplements containing low
rurmen undegradable (Low) or
high undaegradable (High) intake
protein during late gestation on
bady condition scores during the
first 34 days of lactation.

Trieatmenly™t

Day- CON Low  High  5FY
Experiment 1
14 i) 3] f2 (s}
24 61 %) n2 1.5
34 58 64 61 4.0
Experiment 2
4 G4 6R 73 21
14 71 73 72 34
24 7l 65 73 22
34 70 70 73 4
Al 72 70 73 248

Ireatrnenis?
Day' OON low  High  SF
Experiment 1
14 1™ 21 2.5 1]
24 1.8 22 2.5 0.1
34 208 2.3 2.0 0.1
HExperiment 2
4 26 27 EAY A1
14 2.2t 27 2.4 a1
24 22 2.2 2.3 A8
34 2.4 21 2.3 o
50 i3 P8 2.0 A8

Low contained 23.6% CF and [ligh
contained 44.2% CT Sopplements
wera fed at 150g-head "d-' and
112g-head - for Low gnd High, re-
spuchively.

Flremneenl mecans wilhin a row wore
similar (P = .10).

Drays postpactum,

"Nost conservative standard smor re-
puried (Exp. 1- Ne=14, 13, and 5 for
CON, [Tigh, and Low, respectively;
Exp. 2 N=I4, b4, and b1 for OO,
High, and T.ow, respeciively).

comtinued throwgh 24 deys postpariom.
However, by day 34, ewes receiving the
supplements were in hetter condibon
Lhan CON cwes (P = 05) but High and
Low fed ewes were similar (P = 1) Tn
experiment 2. differences in body con-
dition were noted on day B4 postpartiam
{Table 5). Bwes fod Low supplement
were in better body condition (P = 08}
than CON ewes with High being miter-
medialc We do ol have an expianation
lor the inleraction in Exp. 1. However,
the difference between supplementad
ewes and controls could be the result of
the protein being wsed as an energy
souree. thus reducing smobilicaton of
body tat {Brendemuohl et al | 19873

* Low contaimed 25.0% CP and High
conlained 44 2% CP. Supplements
were ted at 150g-head’-d' and
112p-head?-d7 [ur Low and High, re-
spectively.

" Drays postpariaimn

*Most conservative standard erpor re-
ported (Fxp - N=t5, 13, and 14 for
COMN, High, and Low, respeelively;
Lxp. 2: N=14, 14, and 11 for CON,
High, and T, respectively).

At oy means with different seper-
senplys diller (B = 05)

b Rew means with difterest super-
seripts differ (P = (8)

Soder e al. (1995) ceported that non-
supplementad cwes TosLmore welght and
had lower body condition scores than
supplemented cwes Hoaglend el al,
(1991 reported ewes fed bloodmeal (yu-
minal undegradable protein souree) come-
bincd wilh soybean meal zained more
weight and lost less body condition than
nen-supplemented ewes or ewes fad soy-
bisn meal alome. However, Hoston el
al {1993) fuund (it supplemental feed-
ing increased body weight but no difter-
enecs in gain were found between High
and T.ow snpplementad ewes.
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Tahla 6. Effects of feeding no
supplement {CON) or suppla-
ments containing low rumen
undegradable {Low) or high
undegradable {High) intake pro-
tain during late gestation on milk
production (mL/3h) in ewes dur-
ing early lactation.

Trealmnenls™

Day* CON Low High SE

Experiment 1

4 259 23 209y 136
14 270 267 298 182
2 286 276 295 2035
4 244 3\ 261 230

Experiment 2

1 27 318 313 273
14 368 27 3719 36
24 33 255 332 305
L 254 a7 271 187
50 238 240 231 126

* Supplemenis were fed o ewes fwice
weekly to provide 112g head--d for
High and

150g - head--d! for Tow. Mitk produc-
tion is reported for production it a 3
hovr nom-snekTed period.

U R means did ool diller (P = 10
“Dlays posipartum,

Ihost conservanve stamlbard crmor re-
ported (Bxp. 12 M=14, 13, and 15 lor
0N, Nigh, and Fow, respectively;
Exp. 2: N=11, 14, and 14 for CON,

ITigh, and Lo, respectively).

Milk Produceion { Experiments 1 and 2)
Milk production data are expressed as
production during a 3 hour non-suckled
perivd. In both cxpedments, nebler imlk
production (Table 8) nor milk constitu-
ents {Tahle 73 were allceled by supple-
mentation.  Frey et al. {1991} reported
supplemented ewes produced more milk
than non-sopplemented ewes, but nnlk
compogition did not differ. In deicy
goats, milk production increased in
prepartum does wilh inercasing protein
iniake {Sabluetal., 1995 Milk protein
content was inereased by preparlum
supplemental protein o Holstein cows,

Table 7. Effects of feeding no
supplement [CON) or supple-
ments containing high rumen
undegradable intake protein
{High) or low undegradahle in-
take protein (Low) suppletent
during last trimester of preg-
nancy ¢n milk censtituents from
ewes during early lactation.

Treaunents

L CON Lo [ligh SE°
Experiment |

Fad, 4% 748 TEY 1G]

37
Frotein, % 4.05 417 404 06
Lactose, % 4,28 502 303 07
SME & 471 BRe 974 08

Experiment 2

Fat, %: a5 687 TR 50
Protein, % 3.9 3094 374 10
Laclise, 50 453 401 443 |10

SNIY, % 887 9220 883 .15

Loy compginod 25.6% CP amd High
coniained 44.2% CP Supplements
were tad at 150p-head'-d!' and
112g-head "o for Low and High, re-
spectively, Row means do nol differ
(F=.30

b Exp. 1 milk sumples laken through
the first 34 days of lactation, whereas
Exp. 2 was through 30 days of lacta-
t1on.

" MosLconservative standacd error re-
ported {Bxp 1 N=14, 13, and 15 lir
CON, High, and Low, respectively;
Exp. 2: N=I1, 14, and 14 for CON,
High, and Low, respectively).

U Soheds Non-Fat
cepecially . when prolein was
urdegradable make protein (Yan Saun
el al, 1993). Thoe lack ol response
supplementation in the preseat sidy in-
dicates that inpested forage was mecling
the lactational needs of the ewes, The
grealer iwilk production in experiment 2
compared o experiment 1 is probabiy
due o age of cwes and suckling inlen-
sigy. Dwes in experiment 2 were 3 vears
old and nursing ban lambs, whereas
ewes in cxperiment 1 were 2 years old

Table 8. Effects of feeding neo
supplemant (CON} or supple-
ments containing rumen degrac-
able {Low) or undegradable
{High) intake proteins to awes
during late gestation on growth
{body weight, kg} of their lambs.

Tredtments?

Day of age CON  Low  Iligh SE*

Experiment }

1 39 37 3R 00
14 a.1 EE RO N2H
24 133 128 138 032
34 g 161 169 035

150F 434 473 473 059
Experiment 2
i 5 3 3 1.l
4 3.9 58 X7 W
|4 .3 82 w1 47
24 104 "7 109 LY
34 137 144 36 50
30 183 %7 81 27
154} - 43% 305 72

* Low contammed 23.6% CF and High
conlained 44.2% CP Supplements
woere fod al 150z head?-d”' and
H2g -head"-d” for Low and High, re-
spectively.

v Mosl conseryalive standard &rror was
used,

¢ Average of lambs at weaning.

95 Row ancans with dilferent super-
scripts ditfer (P < 10}

nursing single lambs,

Lamb Weiphts [ Expevmments § and 2)

Lamb weights are reported in Table 8.
Becavuse no differences among breal-
menls were found in mitk production,
one would rot expect fo see a difference
in lurmb weight gain. This was true 34
days postpavtom in both experiments.
However, in experiment 2. the lambs
harn fo ewes consaming the Tow supple-
menl wese hoavier (P = 02) at 50 d than
lambs born to ewes consuming the High
supplement and CON_ Also, at weaning
(150} days) lambs born o ewes Ted the
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MPsupplement wers heavicr (P = .09)
than Jambs burn 1o ewes fed UTIP wilh
OO imermediare, We can spoculate that
ewes consuming the DIF supplement
produced numerically less milk during
the Mirst 3 weeks of lactation. The lambe
then could have begun graving at an cas-
lier age, sopplementng milk intake with
forage, This conld slso have increased
the tate of rumen development leading
{0 heavier welghts ar weaning. Rarnsoy
et al, {1994y reporied that lamb dry mat-
ter inlake while mursing influenced wean-
ing weights. These authors suggesied
that as ik intake decreases, lambs rely
more on forage intake o mect outricnl
needs,

u -

Implications

Supplementing range ewes with high
ruaninally undegradable prorein did nol
improve producbon under the rangs con-
ditions outlined in these sfudigs. As re-
viewed by Clark ¢t al. (19923, the lack
of increased production seen wheo leed-
ing LITP may cecur {or the following rea-
sons: 1) toa much protemn providad tor
the need of the ryminunt, 2} the protein
source may only provide 1 small amount
of rominaliy eodegraded prolein. 3) mi-
crobial synthesis may be depressed as o
resolt ot low ruming] availabhbes of
armnonia, AA, peptides. or energy, 43 the
protein may ot supply the Bnoning AA,
5% the protein rezching the small inles.
Line meay not be veadily available, or )
there mnay be unknown inleraclions with
the wiilizaton or mobilization of nwin-
enls alrcady stored inthe body., We (el
the Tuck of mmercascd prodoction scen in
thase wials was due to favorable pasture
condiions, wlich supplicd sulficient pro-
i Lo e ewes 1o necl thair protein and
energy demands, When pasture condi-
fions are in average W gowd condition,
supplementsl protein may nol be neces-
sary o ensure postnalal growth and sur-
vival of lainbs born to mate cwes.
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