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Abstract:

Two studies of range cows and sheep, each lasting one year, were conducted at the Red Bluff Research
Ranch of the Montana Agricultural Experiment Station. Purpose of the two part- experiments was to
check the effects of feeding M-analog to range cows and sheep, determine the proper time to feed (pre
or postpartum) and find the most beneficial level of supplementation. Forty-two cows selected at
random, divided into three treatments: control (no M-analog) , two (10 g M-analog postpartum) and
three M-analog (5 and 10 g M-analog pre and postpartum) were weighed and supplemented for 101
days. Data collected included cow: weights, gains, milk production and composition, calf weights and
gains. Milking data revealed no significant effects due to calf sex or cow treatment. Calf ADG and
weaning weight showed a significant(P<.05) effect due to cow supplementation . Control cows reared
211.8 kgs. calves compared to 216.7 and 231.7 kgs. for treatment two and three cows, respectively.
Ewes (57) randomly distributed over a similar feeding design revealed no effects due to M-analog
supplementation on weights, gain, wool data, milk data, lamb(s) weight or gain. Type of birth and lamb
rearing combination had significant (P<.05) effects on ewe weights on trial and weight loss during
parturition. In 1 978,. 80 cows were fed four levels of elemental sulfur and M-analog. Cow treatment
effect on milk showed a significant decrease in amount of milk collected at the 42+1 day milking.
Cows fed 5 g of Mranalog per day milked 2.45 kgs per one half the udder as compared to 1.96 kgs. for
cows fed 15 g of M-analog. -Control and 10 g fed cows produced 2.19 and 2.28 kgs, respectively.
Calves on control and 5 g M-analog cows, 225.5 and 225.7 kgs were significantly (P<.05) heavier than
10 and 15 g treatment reared calves at 212.5 and 213.5 kgs by weaning (204 average days of age). Calf
sex affected cow weights and losses (P<.05) and calf weights and gains (P<.01) for the 1977 and 1978
beef cow feeding trials. Ewes (127) which were divided into four random groups for a similar feeding
trial showed treatment two ewes fed 1.25 g M-analog per day lost significantly (P<.05) less weight
postpartum and produced the most milk .21 Kg. at the 35+1 day milking. However, ewes on 3.75 g
M-analog weaned the heaviest and fastest gaining lambs on trial.
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ABSTRACT

Two studies of range cows and sheep, each lasting one year, were
conducted at the Red Bluff Research Ranch of the Montana Agricultural
Experiment Station. Purpose of the two part- éxperiments was to check
the effects of feeding M-analog to range cows and sheep, determine the
proper time to feed (pre or postpartum) and find -the most beneficial
level of supplementation. Forty-two cows selected at random, divided
into three treatments: .control (no M-analog) , two (10 g M-analog
postpartum) and three M-analog (5 and 10 g M-analog pre and post-
partum) were weighed and supplemented for 101 days. Data collected
included cow: weights, gains, milk production and composition, calf
weights and gains, Milking data revealed no significant effects due
to calf sex or cow treatment. Calf ADG and weaning weight showed a
significant(P<.05) effect due to cow supplementation . Control cows
reared 211.8 kgs. calves compared to 216.7 and 231.7 kgs. for
treatment two and three cows, respectively. Ewes (57) randomly
distributed over a similar feeding design revealed no effects due t0
M-analog supplementation on weights, gain, wool data,'milk data,
lamb(s) weight or.gain, Type of birth and lamb rearing combination
had significant (P<.05) effects on ewe weights on trial and weight
loss during parturition. 1In 1978, 80 cows were fed four levels of
elemental sulfur and M-analog. Cow treatment effect on milk showed a
significant decrease in amount of milk collected at the 4241 day
milking. Cows fed 5 g of M-analog per day milked 2.45 kgs per one
half the udder as compared to 1.96 kgs. for cows fed 15 g of M-analog.
-Control and 10 g fed cows produced 2.19 and 2.28 kgs, respectively.
Calves on control and 5 g M-analog cows, 225.5 and 225.7 kgs were
significantly (P<.05) heavier than 10 and 15 g treatment reared calves
at 212.5 and 213.5 kgs by weaning (204 average days of age). Calf sex
affected cow weights and losses (P<.05) and calf weights and gains
(P<.01) for the 1977 and 1978 beef cow feeding trials. Ewes (127)
which were divided into four random groups for a similar feeding trial
showed treatment two ewes fed 1.25 g M-analog per day lost
significantly (P<.05) less weight postpartum and produced the most
milk .21 Kg. at the 35%1 day milking. However, ewes on 3.75 g M-
analog weaned the heaviest and fastest gaining lambs on trial.
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. INTRODUCTION

Ranchers réising cattle or sheep strive to raise the‘heaviest
calves or lambs possible under the existing conditioné,each yéar,
Weight gains and weaning weights of both calves anq lambs dépend in
part on the producing ability of the dam.- Each dam must have proper
nutrition to maintain maximum productivity. Complete rations meeting
the nutritional requirements for production and maintenance of the dam
are a neéessity. A feed additive affecting the ppoducing ability of
the dam by increasing milk productionjlevels, constitueht levels of
milk, or wool production'cduld result in economic gain through
increased weaniné wéights of the young or dam production.

Methionine Hydroxy Analog, M-analog, or hydroxymethionine have

been shown to increase the producing ability of the dam (Varner 1974).

‘M=analog is‘considered a natural feed substance formed és a salt of

. calcium. It is similar to the amino acid mefhiohine, yet the

structures of methionine and M-analog differ (Figure 1.) .

Methionine:
NH3
CH3-S-CH2-CH2-C~COO-H
H
' Y
M-analog:
OH

CH3-S-CH2-CH2-CﬁCOO—Ca_

H.

Figure 1. Chemical Structures of-Methioniné and M-analog.
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M-analog researeh.has"been done primarily witn dairy eows,
because environments in dairy operations allow for closer and more
frequent inspection of each cow's productioni An altebationpin milk
quantity or quality because of nutritional or other faetors'oan be
determined, and onanged when necessary.

Range cow and sneep.opemations are as varied as the individuals
wno manage them. .After animals are turned ocut in'the spring, it is
difficult to assess how well each animal unit is doing until weaning.
The rancher tnerefome attempts to give the .cow and’ealf_or ewe and
lamb(s) the most advantageous start toward’nigher-gains and weaning‘
weights. How well a cow or ewe produces'between parturition and
weaning will have a direct bearing on the weights‘of!the young at
weaning. Production inereased through supplemental feeding could
therefore be useful in a ranch management plan.

in an attempt to alter postpartum productivity of range cows or
sheep, supplemental feeding of M-analog was used in this study°
Experiments assessing M-analog“s effects were undertaken to determine -
the following:

1. Ihe effects of feeding M-analog to range ooms and ewes.

2. The-best time to feed M-analog (pre or:postpartum);

3. The most beneficial level of M-analog supplementation._

The following manuseript is a discussion of the nutritional

‘ aspects and results of M-analog supplementation.




- LITERATURE REVIEW

McCarthy et al. (1968a) discovered alterations of lipoprotein.
fatty acid composition in the metabolically disturbed situation of
ketosis and low fat test. McCarﬁﬁy et al. (1968b).conéidered that
this condition resulted - from a deficiency of methioniné.

The amino acid methionine has beeen shown to be effective in-
alleviation symptoms of bovine ketosis through intravenous
| administration (McCapthy et al. 1968b). It was believed.that giﬁing'
methioniné would be ﬁnsuccessful,due'to ruminal microflora
degradation, M—analog:(Methionine dero#y Analog) was selected as a
possible substitute for methionine in oral feeding t; prevent bovine
ketosis. Tnéatment of 42 dairj cows of four differeﬁi bréeds gave
inconclusive results as none of the control treatmént_cows exhibited
symptoms of the di;ease:acgording to McCarthy et al.§f968bx '

Milk production of the above ment;oned'cbws during the eight
weeks thg cows conSuméd M;analog was ménitored by Griel et:ai.(1968L
Results of the milk-monitoring showed 15 cows fed no M;anal;g-produced
.on the average 87.9 kilograﬁs (kgs) of u% fat corrected ﬁilk (FCM) per
week. Feeding M-aqalog,at 40 grams and 86 grams per day to 14 and 13
cows respectively gave levels of 94.5 agd 89.4 kgs; of- fat corrected
milk. Several explanqtiohs have been proposed for the increases in

milk production. |

1. Rumen microfloré, whilé prodﬁcing p}btein were unable to

produce sufficient methioniqg; in other words, Methioﬁine‘

may be a limiting amino acid. M-analogthus reduced a
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possible meth;onine aﬁinq acid deficiency.

2. M=-analog altered the rumen environment of the'postruminéi
digestiblities, increasing the amount an&/or availability of
constituents required for milkhproduction.

3. M-—-analog was a more readily gvailable source of sulfur

requireéd by the. cows.

Limiting Amino Acid

Methionine, an essenfial amino acid, serves as an important
building block of proteiné. Ruminant animals degrade amino acids into
their various compqhénts‘td be resynthesi;ed into protein by rumen
microbes. . |

The'duality of the microbial synthesized protein has been
investigated. Ellis et al. (1959) used urea, gsiatin-and casein
ration to check rumen microbes; ability<to'synthesize protein, Their
findings indicated that the cépacity of rumen microorganisms to
synthesize trytophan, methionine, or lysine was insufficient, Abdo
ét al.(1964); in processing preparations of mixed rumin#l bacteria
and protozoa‘to be used as a monogastric diet, aiscovered high,leQeis
of tryptdphan and lysine and liﬁiting or low amounps 6f the sulfur
containing amino acids.

The methionine plasma levels of cous fed a purif;ed diet with
urea as the only significant nitrogen source were only 67% of the
value for norpally fed cows (Virtanen 1966). . Because normal feeding
showed avlow free methioniﬁe plasma level; the 33% decpease‘from

normal to the purified nitrogen diet may be quite significant.
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McDonald (1968) suggested that microbial and leaf protein would have a
biological value of 75 on an amino acid basis when compared with whole
egg protein at nearly 100, with amino acids containing sulfur again
being the finst,limiting factors. -Contrary to tne above references,
Schwab et al. (1975). deemed lysine.foilowed by methionine as limiting
.in trials conducted‘on laetating dairy cows.

Abomasal infusion has been used to establish which amino aclds,
if'any, are limiting in tne runinant animalr Nimrich et al.(197qh
using urea as the sole'source of nitregen for grdwing lambs, tested byl
abomasal infusion the use of supplemental amino acids. Results of the
qualitative assessment showed methionine to be the firstylimiting
amino acid for the lambs on this trial. Similar results were
achleved by Schelling et al. (1973) on growing sheep fed a high
quality 11.6% pretein diet; Comparison of methionine infusion and
a combination of urea and sulfate at levels equal to the nitrogen and -
sulfur levels supplied by methionine led Schelling et al. (1973) to.
suggest methionine as a limiting amino acid. |

Lysine was shown to result in 16% of the total response to amino
acid supplementation with infusion (Schwab et al, 1976) Methionine
infusion had no effect on secretion of milk milk Qrotein or fat
concentration in the same experiment. ‘A combination of lysine and
methionine, however, accounted for U43% of the total.responsegof amino
acid supplementatien. Thus Schwab et al. (1976) assumed lysine and
methionine to be co—limiting. -

Clark et al. (1978), bj tracing amino acids uptake on cell

cultures of mammary glands, discovered that thneenine or methionine
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improved Beta lactoglobulin synthesis and that cystine increased Beta
casein. Beta laethlobﬁlin and beta casein are both milk proteins‘
formed by the mammary gland éells.. Clark et.al. (1978) eonsideredlthe
limiting amino acids order for the.éynthesis ofimilk brotein.by
mammary gland eelis to be: cystine, threoniﬁe aqd-then methgonine.

Using a mixture of 13 amino acids, Reis and Tunks (1978)
discovered that the ohiss;on oé methionine from the.13iam1no_aeid
standard'mixture inhibited wool growth rate. Both the fiber diameter
and length of'wool grown per day were reduced below those of the
controls. These results agreed with experiments by Wright (1969L
Both experimenté?show that the sulfur eontaining amino acids ar€

specifically limiting for maximal wool growth.

~ References thus far have indiqétea‘methionine to be at least one -

of the three main limiting aqino~ac;ds. M-énélog replacement of
methionipe depends on thé folléwing: W

1. Whether M-an%log bypasses:rumeh degrg&ation and.replaces |

methioniﬂe poSt-rumipally.

2. Whether M-analog does have an affect in the rumen if rumen

- bypass cannot be aeeomplished.

Rumen Bypass

One of the first explanation of M-analog's effect was its\
struqtﬁre. Enzymes of mierooréanisms responsible for methionine
breakdown may not recégnize and act upon the analog of methionine.’

This would allow M-analog to pass into the abomasum where either
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absorption of M-analog or conversion to methionine could take place.
Benefits from M-analog supplementation thus night be possible if M-
analog and.methionine were\interchangeable in the free aminp acid
plasma pool.

Gosset et al. (1962) assumed M-analog did not function or perform -
well as DL-methionine.. This assumption was based on findings of no
benefit to gains or feed efficiencies at 5 grams of M-analog per
head per day of steers fed high urea centent fattening rations.

Wright (1969), using sheep, reported significant increases in the
wool growth rates of lambs fed either 8% on 12% protein rations with
0.3% methionine or M-analog making up part of' the totai'diet. Unlike
Gosset et al. (1962),‘-Wright (1§6§) believed this impreved growth
indicated that both methionine and M-analog may have been effective in
the rumen or postrumimally.

Reis (1970), using orally administered amounts'of‘ﬁ-analog to
wethers at 0, 2, 4, and 8 grams per day, indicated'that at the desages.
given the M-analog did not influence wool growth, as seen by the
corresponding wool growth rated of 108%, 113%, 107% and 115%. .Because
the wool growth rate percentages did not follow the effects of
abomasal infusion of ‘M-analog, Reis (1§70) felt degradation of M-
analog had occurred in the rumen.

Belasco (1970) conducted research on the stability of M-analog in
rumen fluid. M-analog proved to be more resistant than L-methioninei
to rumen'degradation. Thus, M-analog would be in a'higher
concentration postruminally than the same ahount of methionine.if both

were fed orally.
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Langland (1972) fed 2.69 grams of M;analég per'day to:penned
sheep; increasing wool pro'duction._‘ls%° Abomasal infusion of.;he same
.amount'of‘M-analog ihcreaaed growth of wool 32?. Experiments with

grazing sheep being fed 3.9'grams M-analog per head per day showed a

35% 1increase in’wool production. These experiments may indicate that

rumen bypass of M-analog is not 100%. The difference between wobl

growth in oral and abomasal feed;ng of the sane amount of M~-analog

produced a 17% difference in wool growth.. |
Papas et al. (1974) orally administered yo_lambs 3.08 grams of M-

ahalog and 2.7 grahs of DL-methionine (equivalent amodnté of both

active ingredients) in an attempt to increase the_plasma"

. methionine:valine ratio. Neither treatment was effective. in
increasing the methidnine:valiné plasma level above that of the
controls, indicating that neither DL-methionine or M-analog may

" undergo rumen bypass.

If some portion of the obally fed M-analog.was unaffected in ‘the
rumen, what effect could it hgve'bostruminally if absorbed through the
gastrointestinal system?

An ip vitro experimeﬁt by Belasco (1972) revealed that'miqrdsomal

fraction enzyme systems of calf kidney and liver were odpable of .

- converting M-analog to methionine;, indicating that once ébsorbed, M-

analog could take the:place or be used in place of methionine.

However, Papas et al.(1974) felt it unlikely that’'M-analog would

support the postruminallreqﬁirements for methioniné.l :The plééma
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methionine:valine ratios ingiqated that'less thén one-third of the
abomasally infused M-analog'was converted to methionine. The plasﬁa
niethionine:valine ratio was 'sighifieantly leés for c‘ontrol. l_ambs.f‘ed
either M=-analog or DL-methionine. Lambs fed Mfanaiog still had ratios
significantly less than lambs infuéed with DL-methionine.

" In preruminant lambs, Walker and Kick (1975) concluded that the D
and L isomers of methionine had similar biological aetivi?y when used
to supplemeﬁt isolated sbya protein and that M-analog was:effective as
DL-methionine, However, Miller and hodriquez (1975) showed reduced
gains, intake and serﬁm amino acids, poésibie‘due to an amino acid
imbalancé when'M-énalog was given to 36fthree day old Holstein'calvéé.,

' In nonruminants, M-gnalog was found to have a T0.1% activity on a
feed efficiency basis for broilers (Harms et al. 1976). Chow and
Walser (1975) using rats, felt thaf the ability_of M-analog to replace
methionine was complete. , - , '

The only sure way devised to study the effect of methionine oé M-
~analog without rumen degradation is thréugh.infusing the desired
amount of either into the abomasum of the ruminaﬁt'anima;.. Sheep are
used in this capacity because of handling and samﬁlihg ease of wool
growth. ‘

Methionine infﬁsién. at 2,46 grams per day ineréased wodl igrﬁvth
from 35 to 150% over a 6 week period for Reis and Sehipekel (1963).
Wool growth was again inereased-by 123 to 181% in experiments
conducted by Reishand Sehinckél'(196u) usihg the infusion of ‘60 grams
of caseln per day for 9.weeks° En increase 5f'16.to 37% in wool

growth over the casein diet was obtained by the addition of sulfur

4
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containing amino ac;ds to the casein upon infusion, A comparisdn of
DL-methiﬁnine at 2.46 grams per day increased  wool groéth by,én
average of 80%. A T78% increase‘was,observed when 3 érams of M- analog
were given per abomasum with a 37% recovery of supplemented sulfur
found in the wool. Similarly, Reis (1970) doubled the wobi growth
rate using 3 gfams of M-analog through ébomasal infusion. '

The references listed above seem to indicate that'intfoduction of
M-analog into. the postrum;nal digestion may be of benefit,:at leaéf ip
wool growth. Methionine_séems more consistent in causing increased
wool growth, yet 1increases caused by M-analog and methiqh;ne are very

simila? when both were administered through abomasal infusion.

Consideration of M-analog's action has .altso centered around the
possibility that M-analog does not undergo rumen dégradation and is
- bypassed fo the abomasum, Evidencé cogtrary\to rumen bybass has also
been cited. If this evidence is true; the question pf’M-analog}s

effect on the rumen environment requires exploration .to find the full

extent of M-analog supplementation. Allarge fermenting vat;'fhe_rumen.

acts not 6n;y as a manufacturing site for protein, lipid and/or
volatile fatty acids, synthesized by bacteria and protoxoa,ﬁbut also

as a site of absorpfion of these products?

quk'ef al. (1965) determined that absorption of amino acids-did -

occur through the_rumen wall. Inserting polyethelene catheters into

the right ruminal veins of 3 rumihant animals'allowéd measurement of
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amino acid levels of blood from the rumen before, during and after
amino acid supplementat;on° Analysis of the blood samples showed that
no methionine was absorbed, but an altered form methionine sulfoxide
was found. Thus, methionine activity is possible through rumen’
absorption, if methionine sulfoxide has the ability to take
met‘hionine's place in the blood amino acid plasma pool.

“"Unlike Cook et al. (1965), Whiting et al. (1972)>showed M=-analog
‘supplementat;on at.22% of the basal diet of cubed alfalfa with a
pelleted concentrate increased the rumen eontent of threonine and not
that of methionine, 0 .
| M-analog fed at .3, .8 and 1.2% ef a 16% hay and 90% concentrate
.diet-by DeVuyst et al. (19765 resulted in eech'level giving a

considereable rise in the total methionine coneentration of the rumen.

The amounts of amino acids in the blood stream are very small. Any’

increase in methionine activity through supplement of M-analog in
which there are significantly ihcreased amounts of methionine

sulfoxide in the rumen outflow blood may be beneficial to the ruminant

t

animal.

it is well documented that bacterial and protozoal protein
synthesis occurs in the rumen, Kahlon et al. (1975a) tested 6
different chemieal sources of sulfur for their effect on 1&_11&39
rumen protein synthesis. The six sources of sulfur were L-methionine,
calcium sulfate, sodium sulfate, elemental sulfur, M-analog and a

control with no additional sulfur added. ‘The rumen inoculum was
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tested at vafious incubation times of 0, 6, 12 and 18 hours. ' Protein
synthesis observed with M—analog.was"significantly ipwer than that
with any other source at 12 hours ef.incubation. fhe effectiveness of
M-analog over the whole 18 hours trial ranked no higher than third
compared to all sulfur sources. Only the control averaged lower in
stimulation of protein synthesis. Kahlon et al. (1975a) continued by
checking the in_vitro protein synthesis availability of these same
sulfur sources plus DL—methionine and ammonium sulfate. L—methionine

exhibited the highest sulfur source availability at 100%. M-analog's

availability was only 28.8%, the lowest of‘all the sulfur sources

tested.

Aside from protein synthesis, the rumen has many other functions.
'Rumen-microorganisms, bacteria and protozqa are used by the ruminant
animal, and alterations in amounts or quality may have an effect on
the animal's production. M-analog’s effect, if any, may be beneficial

to rumen microflora.

-Brotozoa

Rumen protozoa, bacteria and brewer yeast, when fed to rats as a -

protein source, revealed biological values for protein of 80, 81 and
T2%. Coresponding values for the digestibilities were 81, 74 and 814%,
respectively (McNaught et al. 1954). A comparison of the biological

value with the digestibility suggests that the conversion of. bacterial

or dietary protein into protozoal protein in the rumen would be

advantageous to the host-animal. Furthen, studies on protozoa‘by




Yoder et al. (1966) demonstrated that tﬁetaddition'of washed rumen
protozoa increaéed the cellulose digestién‘by In _vitro bacterial
cultures. The cellulose breakdown was in the presence of added
volatile fatty acids, vitamiﬁ B{é, biotin and hydrolyzed casein.’
Patton et al. (1970) discovered rumen‘pr§tozoa concentrations

significantly higher in sheep fed a grain plus M-analog diet than in

sheep receiving only grain. However, for sheep fed grain'plus M-

analog, protozoa levels were significantly lower than those of sheep

fed hay and grain. ' Samples showed protozoal concentrations of\6;0 X

106 protozoa as compared to 5.0 X 106 protozoa per millilitér of rumen
fluid in cows réeeiving‘SO grams or 0 grams of M-analog. |

Levels of M-analog were gsed by DeVeryst et al. (1976) at .3, .8

and 1.2% of the diet on fumen‘fistulated sheep. The .8% level showed

marked increase in the total number of ciliéte protozoa found in the

rumen. No further increase was obtained with the 1.2% M-analog diet.

From the evidence cited above, fhere ig a possible advantage to be

gained £hrough alteration of the bacteria to protozoa rétio.

Bacteria ) ﬁ S ;-

‘Cellulose digestion depends on the production of enzymes by -

bacteria which are able to breakdowrlﬁeta =4 glueose'linkages, the

primary constituent of cellulose., Altered eeliulose digestibility

could mean activation or inhibition of bacteria because of M~-analog.
The addition of 4 grams.of M-analog pér 100 millilitérs of rumen

-bacteria and. fluid increased cellulose digestion by 6 and 5% at 24'and

48 hours of incubation in in vitro studies by Gil and Shirley (1972).
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Experiments found M-analog to be more effective at 24 hours of
incubation, bu; no difference between sodium sulfate and Méanaiog was
observed at.48 hours of inchbation oh‘celiulose digestion. A highly
siénificant diffgrence was also fohnd in the baéterial nitrbgeﬁ,_
levels, Values were .26 m;lligrams nitrogen per milliliter of rumén
fluid with M-analog and .16 milligfams without M-analog,

Bull and Vandersall (1973) used‘sodiuﬁ sulfate; calcium sulfate,
DL-methionine and M-analog as sulfur sbufces. Bacterial.cellulose
digestiblity was comparable among all forms of sulfur, with no
significant alterations from M-analog in ip vitro trials. Howeﬁe?,
‘61 et al. (1973) again demonstrated that both méthionine.and M-anaiog
accelerated bacterial nitrogen incorporation when cellulose br gluoose

was used along with urea as a nitrogen source.

Rumen Lipids

Alterations of the rumen\environment with respect to }umen lipids
or volatiie fatty acids,eaq also.play Majﬁt‘roles in the prdductipn'.
picture of the ruminant animal.’ |
A marked stimulation in lipid synthesis, approximately 63.6%
greater than control rationé, regardless of the total quantity of
'1ipid present in the rumen fluid‘sample, wés séen with jggxiﬁgg
ad&itidn of methibnine (Pattoﬁ et ai.'1968L-ATnacer studiesAusing
acetate, glueose and long chain fatty acids revealed that methionine
produced substantial transfer of carbon from these sourees to complex '

microbial lipid associated with rumen protozoa‘(Patton et al. 1970).

Patton et al. (1970) uséd rations with 0, 40 and 80 grams of M-analdg
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over an eight week trial period. Rumen lipid levels Qere tested at
weeks 1, 3 and 8. Resﬁlts were measured in milligramé pér 75
milliliﬁérs of fﬁmen fluid, All three diets resulted in deéreaées,
yet decreases seen in M-analog diets were much laréef. Bioqd libid

levels were increasing during the same interval with the M-analog

diet; Highly significant increases of fumen volafile fatty aecid

production were observed with M—analogfuéed in inpn vifro studies
conductéd by Gil and Shirley (1972). Contrary to the above, Whiting
: et al, (1973)Yshowed noJeffectg by M~analog on rumen volatile éatty
‘acids levels. However, their ﬁeasurement éf volatile fatty acids was
by the accumulation of serum-cholesterol in the blood and not sefum
lipid léveis. - 4

Volatile fatty-acid levels .greatly 1qf1uehced the amount of fat

found ih milk in the ruminant animal. Significant rumen increases in -

- propionic acid levels were followed by decreases in blood ketone

bodies and'milk fat. Feeding-sodium acetate increased milk fat, .

whereas feeding sodium propionate further.decreased milk fat (Van
Soest and  Allen, 1959). Iﬁ two triais conducted by Eméry et él.
(1964), sodium bicarbonate increased milk fat .81 and °86%‘uni'ts, The
tréatmenﬁleffegt, at least 40 to 6§% was explained by the'acétic‘to

proprionic acid ratio established in the rumen, However, Davis (1967)

‘concluded that an absolute shortage of acetate due to decreased rumen

: Y
production is not responsible for: the depression of the fat content of
milk when a low fiber-high grain diet was fed.

M-ahalog's roles may be the enhancement of triglyceride transport

into the mammary gland, as suggested by Rosser et al.(1§71L This
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conclusion was reached by checking triglyeebide 1é§els of arterial

versus venous blood of the mammary gland of cows fed M-analog. This

ration increased ruminal amounts of'acetate and butyrate while:

decreasing pfoprionate; ‘Tﬁe increase in acetate with reduced
préprionate may help to explain the reason for.possible increase in
‘milk fat while feeding‘M-analog. As both Van Soest and Allen (1950)
and Emery et al. (1964) shggest the alteration of milk fat is dué to
the ratio of acetic to propéionic'volatile fatty acids in.the rumen,
However;, alteration of the vqlatile fatty aclds though M-analog
supplementation may not affect.tﬁe’various lipid Ieve1s in the
bloodstream of the ruminant. Fuquay et al. (1975) tested blood
samples from cows fed 24 grams of M-analog per day for 80 days. No

lipid classes were altered, leading ﬁo a conclusion of no M-analog

effect.

Rumen digestion is only a parf of the overall digestion of the:

fuminant animal. Alteration of postruminal digestibilities must also
be considered in forming a complete picture of all'fhe possible
actions of M-énalog° | |
M-analog's effect on the. ‘total digestibility was considered nil
by Whiting et al. (1972), because feeding of M-analog with cubed
alfalfa and pelieted concentrate had no significant effect on
digestibility of protein, fiber, fat or total feed. Bouchard and

Conrad (1973) and Kahlon et al. (1975a) obtained similar results.

In contrast, Bull and Vapdersall (1973) discovered significantly
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greéter dry matter and acid detergent fiber digestibilities with M-
analog. The dry matter digestibility was greater for M-analog than
for‘DL-methionine, sodium'su;fate and the confro; ration. The acid
detergent fiber digestibility was sigificantly highgr for M—analog,

but similar to that of DL-methionine, and sodium sulfate,.uheh all

were compared to a control ration. Bharagans et al. (1977) showed

that daily fiber intake was higher for couws supplemented'with 3% M-

analog, from -1.6 kgs for control to 2.2 kgs with M-analog. Twenty-

eight Holstein cows were divided into four'tréatments to compare

dnﬁelleted and pelleted rations (Polan‘et al., 1970) . M-analog was

added to one pe;leted and one unpglleted ration. The pelleted ration

demonstrated that M-analog was associated with a marked increase in

diéestibility of crude fiber, dry matter, the ether extract fraction,

and improved nitrogen retention of the cows. Holter et al. (1972) fed’

cows two weeks prepartum to 24 weeks postpartum, and results indieaﬁed

M=-analog increased digestibilities of the fiber and fat portion of the

ration,

Some reséa?chers have felt that the beneficiél,effeet‘of

supplementation of M-analog are due to its sulfur content. A more .

avaiiable source of sulfur may have been presented to the ruminant

animal by feeding‘M-analog.~ This sulfur source could improve

digestibility, sulfur retention,:nitrogen retention, or even feed
intake if the animals were in need of more sulfur.

Referencejto sulfur supplementation should include the National
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Research Coun%:i‘l (NRC) recommendation. In 1975 the NRC recommended
0.14 to .18% s,ulf‘uf in the diet on a dry matter basis for mature ewgé.
Beef catfle recommendations are vague. It is recommended that 3 grams
of sulfur be given for each 100 grdms of nonprotein nitrogen. The
r*éeommendation drops to .10% of diet on a dry matter content.

Whiting et al. (1954) used six lots of mature range ewes fed
~sulfur in the form of methionine, iporganie suif‘ate and elemental
sulfur. Treatmeht ewes were fed shlf‘ur. levels for eight months.’ HWool
‘grc;wth and quality, laﬁb produefion, ewe weight _g—ain, sulf’u‘r' serun
content and sulfur milk eonﬁent were measured, with no gignif‘i_cant )
differences among the various forms of sulfur used in the experiment.
Whiting et al. (1954) indiegted that the sulfur requirement of mature
range ewes did not exceed °1‘0% of the total diet. |

Jacc.>bson_et al. (196'7) divided 24 lactating Holstein cous into
two equal groups. The low sulfﬁr group was given a supplement
containing 10% sulfur. The sulif‘ur sppplem‘enf;ec_i group was given the
éame diet plus éodium sulfate. No significant dif‘f‘erenees.were
detected amorllg'treatments‘in any of tl'_ze' émino’ acid contents fdr e;l.éher;
deproteinized blood plasma or hydrolyzed rumenm samples taken from
cows 3 to 5 ’hours after feeqing. Data eoileeted indicated the sulfur
supplemented group of cows f‘ai;e’d t;o maintain the free plasma and’
rﬁmen aminb acid levels. Jacobson et ai. (1967) felt the quality of
sulfur was inef‘f‘eetive. or the quantity insufficient t;o‘ maintain the
levels over th-e 9 week period. )

Bouchard and Conrad (1973) fed M-analog, sodium sulfate and a

mixture of potassihm ‘and magnesium sulfates;. attempf;i‘ng to eval’uatle
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their use as sulfur sources-for lactating dairy cows. Ration containg
0.10, .15 and .18% sulfur were made using the basal dief sulfur
content (.10% sulfur) plus sodium sulfate to make rations'of .15 ahd'
0.18% sulfur, respectively.- A fourth ration was made By adding enough
M-analoé to the basal diet to bring the sulfur content to .18%..

,

Sulfur supplementation of the basai diet increased the dry matter

intake and dry matter digestibility. Sodium sulfate and‘M-anélog'both
improved thé sulfur balance of the lactating cows with sgpplements of
0.15 and .18% sulfur in the complete ration.
JIn vitro experiments conducted by Kahlon et al. (1975a) obsgrqed
the availability of sulfur from various sources méasured by in _vitro
protein synthesis. M-analoé exhibited a 1ower availlability than DL-

methionine, calcium sulfate and even elemental sulfur. Unlike the

in vitro experiment resultg which showed M-analog to be the lowest in

sulfur availability, only 28.8% was as available as L-methionine
sulfur, Kéhlon'et al. (1975b) in_vivo studies showed that lambs fed
M=-analog had sulfur retention, sulfur intake and sulfur digestibility
levels equal pb or_greater than those fed any other sulfur source,

including DL-methionine.

M-analog and Production

Production of the ruminant animal varies with_species.A Sheep
production is measured iﬁ amount of wool produced and lamﬁs weéned.
Dairy cattle have much different production measurements. Large\
quantifies'of’high‘quality milk is the.major criteria of production

evaluation, along with reproducﬁive performance. Beef cows have two
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paraﬁeters of measurement:‘ weaning the heaviest célf possible and
returing to estrus for the following breeding season as soon a§
possible, M-ana;og research has been conducted onleaehzspecies,.with

major emphasis on dairy cattle.

Dairy Cattle

M-analog, first uséd,to experimentally tfeat ketosis in dairy
couws by McCarthy et al. (1969b), was discovered to imbrove milk
production (Griel et al., 1968). Milk production and'butterfat
content have.been observed with positive effects on both parameters of
production by Polan ef al. (1971), Bishop (1971), Fosgate et al.
(1973); Increases in butterfat content of milk with M-analog
supplementation, but no sﬁbstantiated'increases in milk production
were lllustrated by Van Horn et al. (1975)-and Bharagéns et al.-
(1977). Experiments in which M-analog did not improve éilk éroﬁuction.

or butterfat content of milk in dairy cows have been repoftéd by- -

Burgos and Olson (1970), Hutjens and Schﬁlfz (1971), Whiting et al.

(1972), Bouchard and Conrad (1973),vFuqﬁay et al. (197#), Olson and
Grﬁbaugh (1974) and Williams and Whithurd (1975). |

Fuquay et al. (1975) examinéd MFanalbé's effect oh_the.
réproduotive performance of dairy cows. A comparison of the M-analog
to control diet shows a reduétion ip the number of days to first
estrus from 45.8 days for control cowys to 38.6 days for'M-analog
treated éows. Day;-to conception were reduced from 135.4 to 115.1,

‘with number of services to conception decreased from 3.03 to.1.72.

Similar data collected by Chandler et al. (1976) indicated that dairy
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couws on control diets requifed 2.gjserviées ber conceptioh énd were
open ;n éverage of 156 days. Supplementation of M-analog at .125% of -
the diet to treatment cows cut seb#ice’to congeétibn ratios‘to,1;8'to

2.2 services and days open were reduced to the 124 to 134 day range.

Beef Cattle

| Literature on beef ca;t;e fed M-analog_for'fatten‘indicates
reduced palat#bility (Sather et al., 1975, and Johnson and Totusek{
19%6),, no benefits to gains or feed efficiencies (Gosset et al.,
1972, and'Thomas and Langford,’1977), anﬁ even depression of gain
performance when urea was fed to early weaned calveés (Winter, 1976).

In the iéctating béef‘cow, results have been siﬁilar'to those‘in'
dairy cattle. Varnéb~(197n)-used 78'straight bred Hereford cows
divided into three freatment groups: Control cows fed»O'grams,-cqws'
fed 5 grams,:and cous fed 15 grams M-angiog per day.- Cdus wvere fed
frém about 30 days befdre predicted calving,&ate until an average sf\
60 days after calving. There was a significant increase in'butterfat,
milk productiop aqd 4% FMC for cows fed the 15 grams of M;analog per
day. Weaning weighfs anq adjusted 205 day'weighfs.?or calves from the
.same couws were significantly éréater_than those of cows on the gontrol
ration. |

in‘contrast, Varner et al; (1975) found‘do differences in
treatmenté using 0 and 10 grams of M~analog per day from 30 days
before the predicted eélving:dgte uhti1'60 days aftgﬁ calving.

Reproductive performance was altered by M-énalog subplementéfion.

Varner (1974) decreased the postpartum period from 48,5 days with .no
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M-analog to 44.5 days with 15 grams of M-analog per da&. However,

feeding of 10 grams of M-analog per day did not affect the pbstpartum

. ) L . . :
period or number of cows pregnant accordign to Varner et al. (1975).

/ .

Lesperance et al. (1977) demdhstrated no effect on cowlop calf weaning
weight with M-analog supﬁlementation. Reprodﬁctive penféfmance was
improved. Couws fed Hfanalog lhad a.16~day shorter calving interval
and the percent pregnant from‘artific;al insémihétionbincreaged from
'36% for conirol cows to 52% for M-analog supplemented cows.
Subplementation of M-analog could inepease béef cow production through
decreased lehgth of‘the postﬁartum period, thus_improving the

reproductive performance,

Sheep

The main production measurement monitored in sheep as a result of
."M~analog supplementation is probably wool growth. Increases in wool

production using M-analog both orally (Wright, 1968 ahd'Langlanq,

1972) and abomasally infused (Reis, 1957 and 1970) have been reported.

Reis (1970), however, demonstrated no effect on wool production with

ordl feeding of M-analog. Lambs fed 8% and 12% brotein rations had\

improved growth rates anq'feed efficiencies on the 8% protein ration,

but there was no effect on the 12% protein diet with M-analog
supplementation (Wright,'i969). No references were found on'thg

effects of M-analog fed to ewes during lactation.




23 .

MATERIALS AND METHODS

Two studies of range cows and sheep; were copducted‘at thg Red
Bluff Research Ranch, Norris, Montana, An outline of 9aéh:year and
species 1is preéented because of differences in the treatment and

feeding procedures each year.

Fdrty-two, T=year old range cows were.randoﬁiy allotted to three
treatment groups of 14 cows each. Ailotment was done,accordipg to
previous freatment of these cdws, which had consisted of vﬁrying-
levels of protein supplementation upon weight gains.of the cows and
calf prodﬁction over a six year period.

All couws were Hereford-Angus crossbreds{except for Qne straight -
bred Hereford in the control group. Angus bulls were used in a 45-
day{ natural mating situation. All coﬁs were preggahéy'tested and
considered pregnant at the sp#rt of the trial,

Two suppiements (Table ﬁ) were mixed and formed into 0.6 cm
pelleté to facilitate easy handling and quickgr consumption. Protein
was calculatea to be 13% and pﬁoéphorous was also balanced for eéchi
ration. The sulfur cpntént of the M-analog supplement wﬁs matched.by_
adding the equivalent amount of inorganic sulfur to thg control
supplement. M-analog was added at the expense of panley, accgbunfing
.for .the slight differénde iq thApércentage.of barley between the two
supplements, | '

Table 2 demonstrates the feeding d'esign used on the 3 groups of

cows in 1977. This design was implemented to test the effeéts of
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feeding M-analog per and postpartum (Treatment 3) and postpartum

(Treatment 2).

TABLE 1. SUPPLEMENTS FOR M-ANALOG STUDY - 1977.

Supplement Type A ) Control, Treatment
. Barley : ‘ 60.08 59.10
Wheat millrun : 30.00 30.00
Molasses : - ‘ 6.50 6.50 -
Dicalcium Phosphate . 3.00 3.00
Ruminant Trace Mineral 20 .20
Elemental Sulfur ‘ 022 0.00
M~-analog (Hydan) 0.00 1.20
Vitamins A & D2 + . +
" 100.00 100.00

@Provided 22,000 IU of vitamin A per kg and 5,500 IU of vitamin
D per kg.

TABLE 2, DESIGN OF FEEDING TRIAL FOR COWS - 1977.

Treatment Groups: ) 1 2 3

Supplement type:
Prepartum Control . Control M-analog .
Postpartum Control - M-analog M-analog

Supplement fed: Kg/hd./day .
Prepartum 45 .45 .45

Postpartum : - .91 . « 91 .91
Amount of M-analog: g/day :

Prepartum 0 0 5

Postpartum 0 10 i0

Cows were eartagged with color codes for each of the three groups
to facilitate ease of feeding. Initial weights were taken January 20,
1977. All the cows were grazéd on native range in one pasture. Every

other day couws were rgundéd up and .45 kg per day of the appropriate

),
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feed‘was offered to each iﬁdividual animal. Feedings continued ;n
this manner until March 19 1977, when all cows were again‘weighed and
turned into a small pasture for calving{ Feedihg was theﬂ conducted
every day, with each animal receiving .45 kg of the-proper_sﬁpplement.
EGpass hai}suppigmented the tgo protein supplemenﬁs throughout thé
enfire trial. - ‘

At birth, each calf wés weighed, tattooéd gnd ea;£agged. Each
postpartum'cow was fed .90 kg of the correct supﬁlement.

On May 12, 1977, cows and calves were turned intb the spring
pastures, No‘suppler.ne'nts were fed during spring or summer grazing.

Calf and cow weights were obtained 28, 124 and 154 days after turning

the cattle out to graze.

Milking Procedure

Milk sampies were obtained in order to check for altered
pr;duction through M-analdg'supplementation. Thesé sambleé were
collected 14+1 and 2841 days gfter parturition.&" On the morining of
.the 14th day, feeding was conducted as usual. Calfes (14;1 days old)
were then isolated from their dams at.7 am. and held awéylffom the
mother cow at least 8 h. Milkings of -the cows commenced at 3 pm.
Each cow was restrained\in a head catch:chute. A 14 guage, 1 1/2 inch
needle used toiihject 1 ml of 20 ng oxytoéin via the‘léft Jugular
vein. In order to obtain a representative milk sample, one half of
‘the udder (right side) wﬁs cémpletely milked out by hand, which
required about 5 hinutes pér dow.. Milk sémples were weighed on'a

small Fairbanks arm scale, recorded tb the .01 kg, and portions of the
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sample were poured in two 180 ml whirl pacs. Preservative pilis
(Dichromatg tablets by Naéco)'were added to prevent souring and the
samples were sealed. The only‘d;fference.between the first milking at
two weeks and the second milk#ng at 2841 days was in the handling of
the calves. .After the first milking, calyes were released to rejoin
the cous. 'Ih the second milking, each calf was weighed éo the nea{esp
0.45 kg before rejoining the cow. After the calf had finished
nursing, tﬁe calf was weighed again. Both Height5‘were‘recqrded and
the cow and calf were allowed to rejoin the treafmént herd,

Preserved mi;k samples from each cow wépe transpbrted to the
’ Dairy'Herd Improve@ent (DHI)'Laboratory'on the campus'of Montana State
University, where Butterfat content using the Babcock fat test as
descibed by Peterson (1950), and pereent'solids-ﬂnot-f‘at (¢SNF) using
the Golding (1960) bead methoq,'were cqhduétgd on each milk sample
Protein content ﬁas done using the'KJeldahl method, AOAC (1970) at the

Montana State University Nutrition Center.

’

Sixty-seven, 3-6 year old grade‘ewes’at the Red Bluff Research
Station were randomly divided within,K age and breedlinto,thrée

treatment groups. The control group contained'23 ewes, with the other

two treatment groups contain;ng 22 ewes each. The three breeds were

- Rambouillet, Targhee and Columbia.,. -

Ewes were welghed on test_Marchlzu, i977g approximately one month

before the predicted lambing date. Each ewe was given a paint number

Ty 2 or 3, indicating which treafmeﬁt shé was to receive. Ewes on
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treatment one received no Msanelog thbughout the trial. Treatment two
ewes were fed M-analog only after Iambing. M-analog Qas fed thoughout
'the trial to treatment three ewes (Table 3). Prior to'lambing, ewes~
in each treatment were fed as a group at a rate .45 kg per day per
ewe., The rations were as deecribed in Tab;e 1. The design of the
feeding portion of the trial 'is similar to that used for the cous,
except for the group feeding, amount fed,-and treatment ef eingle

tersus twin rearing ewes (TaBle 3)

TABLE 3. DESIGN OF FEEDING TRIAL FOR EWES - 1977.

Treatment Groups: 1 Co2 o T3
Supplement type: ' A
Prepartum Control Control . M-analog
Postpartum Control M~-analog M-analog
Supplement fed: kg/hd./day- , ' _
Prepartum 225 .225 «225
Postpartum . : .
Single . 225 C .225 . 0225 .
Twin® .340 . .340 -+340
- Amount of M-analog: g/day ' :
Prepartum 0 0 2.50
Postpartum .
Single : 0 . 2.50 ‘ 2.50

TWina . 0 . . “ 3075 ) 3075

a7t should be noted that ewes rearing twins were fed more .supplement
after lambing because the'station sheep manager required the added
supplementation to help twin rearing ewes.
All ewes were shorn about thfee weeks before lambing. Wool
weights were recorded along with fleece grade and 1ength. Once shorn,

the ewes were renumbered with the appropriate paint number brand,

Treatment ewes were grouped together with the main band during actual
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1ambing. This meant 30 days off treatment feeding. After lambs had
nursed, been eartagged, weigﬁed, docked and number branded, éwes and
lambs were returned to the proper treatﬁent group.

The ewes with lambs were weighed off the feeding portion of the
test on June 1, 1977. Ewes and lambs grazed with the main bgnd of
sheep on native range from June 1 until weaning in the fall. All sheép
were weighed again on June 28 and at weaning on‘August‘Zu, 1977.
Variations in age, sex apd type.of‘birth and.re#ring,'ﬁade it
necessary to adjust all lamb wéights were_adjusted_to a eohmon level.
The Sheepman's Prqduetién Handbook (SID) (1975) formula for
standardizing lamb weights waS'uséd. It was decided to use the SID
formulas for lamb sex, age, birth and reafing béeause of its easy
accessiblity to produeer; and fesearehers. In order to standardize
lamb welghts to a single lamb of the same age and sex, each Iamf%;age
was calculated at the time of weighing. Once a mean age for thaﬁ
weighing was obtained, the ;amb's weight eoﬁld‘be adjusted by using.

the following formula from SID.

t

Lamb's Wt _ x . Mean age = Y+ SID adj. factor = Adj. Lamb Weight
Lamb's age . . N

S

The above formula adjusts the lamb'’s weight for age, sex, birth
.and rearing and age of dam, ‘Table 4 illﬁstrates<the factors. used.in
the SID adjustment variable.

The term, twin in type of birth was used to indicate ewes'rearing.
fwo lambs regardless of.eitﬁer lamb'’s sex at each daté collection.

Ewés having two lambs could be considered single rearinglif:one lamb
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was missing at ewe’ﬁilkings orllamb weighings. -
Lamb rearing cémbinatiohs were diviﬂed into five tyﬁe&. Thelir
" purpose was divide twins from éing;es'and Sex each lamb. The'vabibus

types were: 2 = single ewe lamb, 3 = singie wether lamb, 4 = twin ewe

lambs,ls = twins (1 ewe and 1 wether lamb) and 6 = twin wether lambs.

TABLE 4. SHEEP INDUSTRY DEVELOPMENT (SID) ADJUSTMENT FACTORS.

Lamb's sex - Female . : Age of dam 3 - 6 years
Single © 1.00 -
Tuin - raised twin P 1.11
Twin - raised single o 1.05 -
Triplet - raised triplet . : 1.22
Triplet - raised twin , ' 1.97
Triplet - raised single - 1.11

Lamb’s sex - Male (castrated)

Single , g a .97
Twin - raised twin . ‘ 1.08
Twin - raised single _ 1.02
Triplet = raised triplet X 1.19
Triplet - raised twin : T 1.14
Triplet -~ raised single 1.08

Milking of ewes was done every Wednesday on ewes which had been

returned to their tréatment for at least five days. Because ewes were

not on the treatment when mixed‘with the main band during lambing,

"this criteria was used to make sure the ewes had readjusted to the

rations. There were sik milking periods, each period eonsisting of 7

.days. Ewes were milked aceording to the period in which they had

lambed. Table 5 shows the different,periods and the milking dates for

each period. .
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The number of days from birth to'firsﬁ milking was 8+3 days, and

from birth to second milking was 21.5%3.5 days. Milk samples were

collected by removing lambs from ewes for 2 h, McCance (1959)

suggests milk secretion to be faster in the first two hours

.postnufsing. Each milking usually reqﬁired 2 mihutes ber'ewe. Milk
samples were we;ghed and recorded ﬁo the .01 kg. Two samples were
péured 1n€5 180 ml whirl pacs, along with Dichromate ppeservative
pilis to ﬁrevénﬁ souring. The first tests on sheep milk ipdieated
butterfat contents above the 10% levei testédrby the nofmal Babegék
fat test. Therefore, a cream fat teét-gaé used for the expectea

L}

higher butterfat levels.’

TABLE 5. MILKING PERIODS OF EWES - 1977.

Lambing Intervals - First milking. - Second milking

April 16 - 22, 1977 April 27, 1977 : May 11, 1977
April 23 - 29, 1977 May 4, 1977 - May 18, 1977
April 30 - May 6, 1977 May 11, 1977 May 25, 1977
May T - 13, 1977 . May 18, 1977 - dune 1, 1977
May .14 - 20, 1977 - May 25, '1977 -

May 21 - 27, 1977 - June 1, 1977 - -

Cous were fed the same amount of M-analog before and after

' célving in a comparison of varying levels of M;ana;og.

Four different prdtein,suéplements wére made into 0.6 cm pellets

balanced for protein, phosphorous and sulfur (Table 6). Elemental

sulfur was‘added to each ration to mateh the sulfur level qf the most

concentrated M-analog ration. Table 6 shows the éoqtents of all four
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supplements.

TAﬁLE 6. SUPPLEMENTS FOR M-~ANALOG STUDY - 1978. .

Treatments 1 2 3 4

Angredients
Barley 59.985 59.540 59.095 58,650
Wheat Millrun 30.000 30.000 30.000 30,000
Molasses 6.500 6.500 6.500 6.500
Dicalcium Phosphate 3.000 3.000 3.000 " 3.000
Ruminant Trace Mineral .200 .200 .200 .200
Elemental Sulfur - -315 . 210 - .205 .000 .
M-analog (Hydan) : .000 »550 1.100  1.650
Vitamin A & D2 . + + - . +

100.000 . 100.000 = 100.000 100.00

aprovided 22,000 IU of vitamin A per kg and 5,500 IU of vitamin D per
"~ kge. ‘ ' ‘

TABLE 7. DESIGN OF FEEDING TRIAL FOR COWS - 1978.’

Treatment Groups: i 2 3 y
Number of Cows ' 20 20 20 20
Supplement fed: kg/day ' :

Prepartum «91 <91 91 - - .91

Postpa!‘tum ‘e 91 ° 91 . 91 " e 91

Amount of M-analog: -g/day _ . .
' o - 5 ' 10 i5 -

Seventy-nine HerefobdaAngus cross cous and one Heﬁeford cow were
used in Tr;ai IIL. lCow were 7. and 8 years old. The cous. were
randomly divided into four treatment groupé of 20‘cows per group -
according to their pelative Most Probably Producing'Ability Indexes

(MPPA) and the treatment they may have'béen on-witﬁ the previous study
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in 1977. The following design .(Table 7) wa's set up for the cows,.aﬁd
feeding of the f'ations was init;iated January 21, 1973. | |
Initial (on trial) weights 6? the cows were tékeh on‘ Janﬁary 20,

1978. Each cow was eartagged with the proper colored tag to insure

_correct feeding.. All.cows were grazed' to,gether on native range and '

were individuaflly fed 1.82 kgs of the proper supplement every other
day. Approximately 15 éays before the predicted start of éalving,
cows were given ﬁative grass pay free choice a;s well as the protein
supplements., At birth, calves were welghed, tattooed and eartaggeld.
Cows and calv;s were welghed qf'f the '_f'eedi'ng por'tion of the trial 117
‘days after the trial started and turned out to graze native -ran'ge.

Additional weighings of both cows and calves were obtained at 64, 106

and 149 days after cows were turned to _grass“grazi'ng,'

Milkine Procedure

Milk samples were collect_ed in a fashion similar in some respects .

to the technique used on cows in' the pr'evious year (1977).

Cows and calves were separated a 6:00 am. at 141 days after the

calf was born. All cow's to be milked were fed and retained in a corral -

located adJaéént to a squeeze chutg., Actual milking began at 1:00 pm.
Each cow was placed in a runway and éiven a 2 ml IM injection of
6:qrtoqin (20 mg/ml). Five ‘minutes'af.t;er the injection, each cow wés
placed in the squeeze chute. “ .

A Glébe electric milking maéh‘ine was uQed to obtain as much milk
as possible from the left half of'. the udder. Vacuun ;ressure ;Qx,as

mainfained a 15 psi and hand stripping the two teats w‘ef‘é considered
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adequated to obtain a representative sample. After milking the cow,

cow and calf were reunited and returned to the trial herd. -

The milking procedure at days 28! and 4211 pospartum followed

the same pattern excépt that, p'riof_ to a calf'is releasé to join th‘e
mother, a weight to the nearest .23 ‘kg was obtained. The calf wa$
allowed to nurse until it had finished ;s ':‘Lndicated’,by. moveme‘r-at‘ from
teat to teat. The calf was then recaptured and weighed. The‘ cow and

calf were then reunited and returned to the trial herd.

Collected milk samples were welghed to the .01 kg, stirred

" thoroughly, two 180 m:!. whirl paes were f‘illed. _f‘or.subse'quent

determination of butterfat and protein and a third sample taken in a

SNF$ beads jar. The number of sunken beads t—:aé determined immediately .

with SNF$ calculated later at Montana State University.

Butterfat analysis was completed at the Marsh Laboratory

. facilities at Montana ‘Sta_te University. A Foss Mark III milk-fat- ;

tester was used rather than the Babcock fat test,
The Kjeldahl protein analysis was conducted at the Montaha State

University Nutrition Center.

One l'fxurladred‘ tﬁenty-—eigh,t.grade' Rambauillet,- Targhee and Columbia
ewes were diﬁded iﬁto‘ four éroups according to breed.. . All ewés were
from 3 to 6 years old and ‘congide/red'ma-tu're aﬁimals. Each ewe was
welghed on test, March 1.4,- 1978,. and giv."en_} a treatment l;aihi: brand
randomly selected prior to thaty'; date.

Design of the feeding poption of the trial was similar to the
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1978 cow experiment. Ewes were confined ;n 10 meter b& 10 meter feed
lots and fed as a group .227 kg pef ewe of the appropria;e 0.6
centimeter, pelleted supplement each day. The compoéitidn of the
ratiphs is shown in Table 6. Tablé 8 sh&és the design of the féeding
portion of the trials.

Daily, atfer the M-analog or control supplement was fed, second

.eutting alfalfa-grass hay was offered free choice to all ewes.

Feeding of sqpplements began March 14, 1978, and contiﬁuedluntil May
26, 1978 (63 days). o

Sheep were shorn and wool weights were recorded to the .01 kg.
and grade and staple lepgth were defermined af-the Montana Wool

Laboratory.

TABLE 8. DESIGN OF FEEDING TRIAL FOR EWES - 1978.

Treatment Groups: . - i - "2 3 y
Number of Ewes 32 32 32 . 32
Supplement fed: kg/hd/day

Prepartum . 0227 227 227 0227

Postpar‘tum . .227 .227 , e 227 6227

Amount of M-analog: g/day
0 - 1.25 2,50 3.75

All ewes were lambed éeparate from the main band. At birth,

lambs were weighed, docked, eartagged and paint number branded. Ewes

received the same number next to the treatment paint brand. This -

allowed for easy lamb and ewe cross identificationlin the ;ots and

prevented treatment mix up caused by ewes jumping over or lambs.
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crawling through fences.
. On May 26, 1978 ewes‘and lambs were ueighed-and released‘to graze
summer range.. All lambs were weighed again June 23, 1978, and at

weaning, August 29, 1978. Lamb weights were adJusted for age, sex

birth and rearing, using the SID program (1975) All twin estimates'

were based on the. presence of both lambs at each milk or weight
collection. Lamb rearing combinations were used to determine number

and sex of lambs present.

Milk samples collected to check treatment ‘effect were obtained
from each ewe 2141 and 35%1 days after parturition. The procedure was

as follow: lambs born 21+1 and 3541 days previously were separated

from their dams for'two hours at approximately 10:00 am. Eues were .

restrained and given .25 nl of oxytocin (20 mg/ml) intravenously to

‘ f'acilitate milk letdown, A mixture of petroleum Jelly and bag balm

~ was used to prevent chapping of the udder. The left half of the udder

was completely milked out by hand. After milking, ewe and lamb(s)

were returned to the proper treatment lot.

Each milk sample was weighed on a 2.27 kg 1limit Toledo scale to ‘
the nearest .01 kg.  Milk was stirred and representatiire samples for i

protein and butterfat analysis were taken in 180 ml whirl pacs._

Protein analysis at Montana State University. Nutrition Center was done
by the KJeldahl method. A Foss Mark IIX milk tester was used uith a

cream screw in place and readouts multiplied by 2 to give the total

butterfat, because the cream screw reduced sample size by one half.
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Statisical Apnalysis
Data analysis involved two separate statisical analysis.

Experiment I was analyzed by the Least Squares analysis of variance

‘(Harvey 1975). Effects due t\o M-analog treatment, calf age and calf

sex were singled out as the three parameters most likely to effect
experimental observation. To better show differences between
individual treatment means, a Duncan Multiple Range Test (DMRT). was

used on Experiment II, III and IV means.
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RESULTS AND DISCUSSION

* Weights were recofded for each cow though the trial. Initial on-
. trial weights suggest a random sampl'eA for 'the three treatmqnt groups.
An entire experiment average of 541_.14 kgs for the 41 ‘cows was no'téd.'
Forty-tuwo cows were rgndomly sellect\ed for trial usaée. Coga n'umber-
0077 was later dropped from treafment group threve'because she was not
pfggﬁant. Treatment had no effect on cow weights or Qeight losées
throughout the trial. Table 9 shows the cow weights taken at the
start of the trial, prepartum anc;' the last day of the trial feeding. -

TABLE 9. [LEAST SQUARE MEANS (KGS) OF INTIAL (JANUARY 20, 1977)
PREPARTUM (MARCH 1, 1977) AND POSTPARTUM (MAY 12, 1977) COH WEIGHIS -

1977. :

Treat_me.nts ,
Weights . S = 3
N 15 14 13
Mean . Mean ' Mean
Intial (kgs). 535.2 - 5334 553.7 -
Prepartum (kgs) ) '565.6 564.2- 586.1‘.
Postpartum (kgs) 1&61_;7 S 458.4 ‘ -~ 475.8

Table 10 shows _a'vergge daily losses suffered by' cows for ‘the tuwo
gain periods in which parturition occurred. Bellows and Thomas (1976)
show sihilar welght losses as cows tend'ed to lose more we:[.ght &uring
the first 60 days of lactation than any other period. All dams.

\ .
raising male progeny had greater (P<.05) average weight losses., Dam
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production losses due to rearing a male calf were also seen by Melton
et al, (1967), Jeffery ot a;..(1971a and 1971b) and Cartwright and

. vy,
hl

Carpex.lter‘ (1960). No sex by treatment interaction was seen

TABLE 10. LEAST SQUARE MEANS FOR THE EFFECT OF TREATMENT ON THE
AVERAGE DAILY LOSS (KGS/DAY) OF COWS - 1977.

Treatments

Periods of Loss 1 2 3
14 14 ‘13
Mean . Mean Mean
.65 .67 .69
kgs/day ) .51 . 1.53 1,60

Table 1{ illustrates calf birth weight:s.9 summer graze turn-out

weights (May 12, 1977) and weaning weiéhts (October 13, 1977). All

welghts were adjusted for differences in age except birth weights..

TABLE 11, LEAST SQUARE MEANS OF CALF WEIGHTS IN (KGS) FOR BIRTH, MAY‘

12 AND OCTOBER 13, 1977.

Treatments '
Calf Weights ’ 1 -2 3
N | T 10 11
Birth (kgs) 33.2 32.9 © . 33.6
May 12, 1977 (kgs) . 62.3 - 65.4  66.6
: 'October 13, 1977 (kss) 211 ~8";' " - .216. 7a | ?31.7b

abyalues within the rows u:l.th different superscript are significantly -

different (P<.05).
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Feeding M-analog to dams (5 g before and 10 g after parturition)

had a\significant (P<.05) effect on calf weights. Calves reared by

dams on treatments one and two weighed 21j,8 and 216.7 kgs at weaning.

Treatment three cows weaned calves at 231.7 kgs. Varnér (1974)

demonstrated similar results in calves whose dams were fed 5 and 15
grams 6f M-analog. |

Weight gains on a daily basis were uséd to check which portion of

the growth period from birth to weaning was altered due to treatment

effects. Three average daily gains (ADG) were calculated to assist in

" the evaluation (Table 12).

TABLE 12. LEAST SQUARE MEANS FOR AVERAGE DAILY GAINS (KGS/DAY) OF
CALVES BETWEEN BIRTH AND MAY 12 (GAIN 1), MAY 12 AND OCTOBER 13 (GAIN
2) AND BIRTH - OCTOBER 13, 1977 ,(TOTAL GAIN).

Treatment
Average Daily-Gains s 1 2 ‘ 3
N T4 10 11
Mean Mean Mean
Gain 1 (kgS/da}') : .60 - 066 . 072
Gain 2 (kgs/day) 2982 .99 1.08b
Total Gain (kgs/day) .898 .918 .99b

abyalues Hitﬁin rows with differeﬁﬁ superscript are different -
(P<.05). . '
M-analog exhibited a significaﬂt‘effgct (P<.65) on ADG. The
effect was on calves whose dams were fed M-analog pre and postpartum.
The periods from the summer grazing turnout date (May 12,197T7) unfil
weaning and from birth until weaning showed the significant effect of

M-analog supplementation of the dam. It should'be noted that cows
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were no longer on M-anaiég supplementation after May 12; 1977.
Therefore, it is unclear why gains'wgre affected by HM-analog
supplement from May 12, to October 13, 1977. Calves reared by cqntrbl
and treatment two dams gained ?98'$nd .99 kgs per day during the Méy— '
October gain period, ébmpared to 1.08 kg pef day by calves whose dams
were fed M-analog pre and posi parturition. This resulted in a
significant difference (féﬁS) in weight gain-fér the périéd’from‘
birth to weaning for treatment three.

Varner (197%) checked birth to weaning gains of calves whose dams
were fed 0, 5 and 15 grams of M-anélog pre and postpartuh., His study
showed an effect (P<.01) benefical to calf gain witﬁ the 15 grams of
M-analog supplementation to'_dan_xsq -

Calf sex significanfly affeéted (P<.01) ADG‘of calves as steers
gained‘more than heifers. This was expected as researchers; Brinks et

al. (1961), Marléwe et al. (1965) and Kress'an& webb'(197§) have shown

calf sex to affect ADG with steers out gaiﬁing heifers.

‘Explanation of the increased,AbG of calves.whosq qams ﬁgre feed
M-analog pre and postcalving can not Se.guppqrted by . milk daté‘
obtained during the 1977 trial. Analysis of variance was computed for
all milkings and showed;no diffefencé between treatmépts (Table 13).

Similar results on milk quantity or qualiiy ére reporfed by

~Burgos and Olson (1790), HutJenslénd Schultz t1971) whiting et al.
(1972),.Bouchard and'Cougad (1974), W;lliams and Whifhurd (1975),

- Varner et al. (1975) and Lesperahce et al. (1977). However, studies
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in beef couws by Varner (197") did show increased milk production and

significant increases in butterfat'wiﬁh M-analog supplemental feeding.

TABLE 13. LEAST SQUARE MEANS OF MILK PRODUCTION AND COMPOSITION FOR
cous - 1977. ' '

Treatment 1 2 _ 3
First Milking 14+ Day - ‘
No. of Observations ‘ 11 11 10
Milk (kgs) 1.97 1.80 2.12
Butterfat % 6.11 4,52 . 4,81
SNF % 8.78 : 8.55 8.63
Protein ¢ 2.T4 .44 . '3.13
Second Milking 28+1 Day . -

' No. of Observations 13 14 ) : 14
Milk (kgs) 1.90 .74 1.90
Butterfat % 5.07 . 4,45 5.38
SNF ¢ 8.76 8.59 . 8.86
WsH (kgs) . 0 1.92 C 1.Th 1.85

Explanations fér the lack of difference in the study_is‘poééible.
Milking two and four weeks postpartum, could have been an insufficent
time period into each cow’s lactation curve to show behef.ic.ai effec.ts
of M-énalog supplementation, Particularity in view of the fact that
significant differences in calf weight was not observed‘until the
second gain period. -

Comparison of weigh suckle weigh (WSW) différence to actuai milk
received at the same miiking have a correlat}on of only .21; ygt
actual means are aimost equivalent between WSW differences and milk

welghts. The correlat;on is low when compared to the .92 calculated

by Totusek et al. (1973) using similar collection techniques at 70




42

2
days postpartum.

\ . .

Varner milked the entire udder of beef cows an average of 56 days
postpartum with a 12 h average éeparation time of 't_he nursing calf,
this study only one half the udder was milked, two and four weeks

postpartum withan 8 h separation time. Neither milking procedure

seems to be the optimum and WSY may be the more accurate but it may

limit the collection of a representative milk sample if WSW was done

prior to sampling on the same day. However, Totusek et al.. (1973)

milking one half the udder while the calf nur.sed thé-other half did

show a very high correlation betuween the amount of milk obtained by

hand and the WSW technique.

The b_enef‘icial effect of M=analog, if consistent, is thus more
likely to be realized with proper s'upplementaﬁion before and 'after

parturition, The use of M-analog after parturition had no effect in

this trial, Calves reared by and weaned from dams on _treatment three '

did out gain and out weigh calves from treatment one and fﬁo cows at

weaning., No treatment by sex interaction was observed.

Milk production and composition rema:lhed unchanged thoughout all

treatments with M-analog. Speculation of a significant alteration can

only be made when based on the weaning weights and gaius' of calves

reared by cous feed M-analog pre and -postpartum.

Treatment with M-analog did not éff’eét on or off trial weights of

ewes. However, treatment one ewes (no. M-analog) lost significantny
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less (P<.05) weight'than ewes on treatments two or_three. Table iu
shovs tne treatment effect on average:daily weight loss, (

Ewe ADG was altered'signifioantiy (?QMS)be i:reatmem:a Ewes fed
M~analog before and after parturition lost .15 kg per day,
significantly more than the .11 kg per‘day-lpst br ewes fed no M-T
analog thoughout the entire;feed trial. Enes fed M-analog enly after

lambing lost .14 kg .per day as compared to control ewes «11 kg.

1

TABLE 14. MEANS OF EWE WEIGHTS (KGS) AND WEIGHT LOSS (KGS/DAY) FOR
THE FEEDING PERIOD WITH RESPECT TO TREATMENT, TYPE OF BIRTH AND LAMB
REARING COMBINATION MARCH 24 AND JUNE 1, 1977.

Varibles o N March 24 N June'12‘ N Loss
JIreatment ~ kgs kgs kgs/day
1 21 81,17 18  73.16 18 .112
2 20 T79.7%4 20  70.82 . 18 .1uab
3 20 81.27 18  69.91 20 . .15
Type of Birih ' . : '
Single b1 79.71 36 T2.28 36 .108
Tuin 20 '83.02 20 69.48 20 .aob

. 78,918 15 7T2:43 15 . .09
. 78.812 20  Ti.TT 20 .102
81. 768b 6 68.75 6 . .igb
86.68° 8  73.46 8 .18?
82. 71ab 7 67.10 T .23

-BValues within columns and headings with different superscript are
significantly different (P<.05).
Lamb Rearing Combination Types yere set as follows: 2 = singlé ewe
lamb, 3 = single wether lamb, 4 = twin ewe lambs, 5 = 1 ewe and 1
wether twin lambs, 6 = twin wether lambs.

Type of birth and rearing was significant (PQ@S) as ewes rearing

twins lost more weight per day than ewes raising a single lamb.

. Ewes carrying type 5 twins were heavier than»ewee carrying aingle




L
lambs., Type 4 and 6 twin rearing ewes were not heavier than single
rearing ewes (types 2 and 3) ewes. However, single rearing
combinations 2 and 3 ewes did not lose as much weight (P(ﬂSf.as éwes
with tuin reér;ng-compinations.
The ewe treatment did nqt affect an& of the three wool_parameteré

measured or scored (Table 15),

TABLE 15. MEANS FOR WOOL WEIGHT, GRADE (SCORES) AND LENGTH (SCORES).

BY TREATMENT OF EWES - 1977.

- Treatments
Wool Measurements Means 1 2 ' 3
Wool elght (kg) - i.62 5.73 . N'E
Grade o 2.10 2.16 ' 1.90

“Wool grade scores were set to indicate finé = 1, 1/2 blood =2, 3/8
- blood = 3 and 1/4 blood = 4. Length was defined as clothing = 1,
french comb = 2 and staple..3 .

Lamb weights were recorded at ﬁirth, June 1, June 28 and August
28, 1977 (Table 16). ‘

Lamb weights for birth indicated n§ effects dﬁe £O'ewe,treatment.
- Control group lambs weigﬁed 5.05 kgs compared tg treatment ghree
weighing 4.94 kgs and treatment fwo 4.85 kgs. A treatment effect
. (P<.05) and a treatment by breed interaction (P<.05) were seen for tﬁe

32 day of age lamb weights (Table 16). -Thé‘59 day weightsrweré not

affected by treatment. The treatment by breed interaction was still

pﬁesent at the 59 day weights, No significant effect of treatment or

' treatment by breed interaction was observed for August 24, 1977
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weaning weights.

TABLE 16. MEANS FOR TREATMENT AND TREATMENT BY BREED OF LAMB WEIGHTS
(KGS) AT 32 DAYS (JUNE 1, 1977), 59 DAYS (JUNE 28, 1977) AND 116 DAYS
(AUGUST 24, 1977).

Treatment;
Weights (kgs) ' 1 2 . 3
‘ B Mean N. " Mean ‘N Mean
32 .Days of Age .
Overall . 2T 15.6 19 13.7 26 13.7
Rambouillet 14 14.3 6 13.6 8 14.4
Targhee . 9 4,5 6 14.5 9 13.6
Columbia .4 22.4 T 13.1 9 13.1 -
" Overall 26 21.6 18 20,7 25 21.0
Rambouillet ‘ 14 20.2 5 22.5 8 20.6
Targhee 9 21.4 6 20.3 8 21.5
. Columbia 3 29.0 7. 19.7 9. 20.4
116_Days of Asze .
Overall .23 38.0 16 36.5 23  37.2
Rambouillet 13 3701 5 3700 8 3702
Targhee 9 37.6 -4 34,9 T 37.5
Columbia 3 . k2.7 7T 37.1 8 36.9

TABLE 17. MEANS (KGS) FOR TREATMENT ON AVERAGE GAINS: BIRTH - JUNE
1, (GAIN 1), JUNE 1 - JUNE 28 (GAIN 2), JUNE 28 TO AUGUST 24 (GAIN 3)
AND BIRTH TO AUGUST 24 (TOTAL GAIN) OF LAMBS - 1977.

Treatments
Gains (kgs) ' o 1 ‘ 2 : .3
N Mean‘ N Mean N  Mean
Gain 1 - 27 10.60 19 ° 8.8% 26  8.69
Gain 2 26‘ 600” 18 7-11 25 7031
Gain 3 23 15079 16 15066 23 16025

Total Gain 23 32.9% 16  31.75 23 32.25
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Four lamb gain periods were computed. gain 1, from birth to June'
1, 1977; 8ain 29 from June 1 to June 28, 1977, gain 3,, from June 28 to ,
August 24, 1977; and total gain period, from birth to August 24, 1977

(weaning). Gains were not. affected by treatment (Table 17).

Milk samples obtained 8+3 days Iafter lambing wvere weigned and ‘
analyzed for .butterfat and protein content (Table 18).

Treatmentv proved to be significant (P<.05) as. eves fed no M-
analog milked .39 kg compared to .29 and .26 kgs for ewes on treatment
two and three at the 813 day milking. Treatment did'not affect
butterfat or protein levels fo the first ewe milking.

Lamb rearing combinations significantly affected (P<.05) milk
production, 'butter‘fat ‘and protein content. Type 6 lamb rearing
combination ewes produced ,uu kg of milk as compared .to‘typ,es 2 and 3
ewes production at .25 and .28 kgs, respectively. Type 3 rearing
combination ewes had a 9.99% butterf‘at for 8z3 day milking, .
significantly (P<.'°5) above the 8.19% produced by type 5 ewes. Type 2
and 3 ewes with 4.996 and 4.947% protein in milk were h‘igher:(P<.05)
than the 4.491 and 4.2{86% turned in by types 6' and .4, respectively.

Type of birth showed a significant effect es_single eyes broduced‘
significantly higher. (P<.05) protein levels in milk'(l9's77%)p- then ewes
with twins (8.56%) for the 813 oay milking, -

The Effect due to treatment, lamb rearing combination or type of
birth was not noted on ewe milks taken from the same ewes 21 55-_3 5

days after lambing.
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/TABLE 18. MEANS OF MILK PRODUCTION AND COMPOSITION COLLECTED DURING
EWE MILKING AS AFFECTED BY TREATMENT, LAMB REARING COMBINATION AND
TYPE OF BIRTH = 1977» .

Variables ‘ Milk (kgs)_  Butterfat (%) Protein (%)
. T First Milking (823 Days)
JIreatments - N '
" 1 18 .392 9.27 .76
2 . 18 .29° . 9.34 4.93
3 ..

20 .26° - 9.8 BN

15 258 9.052P 4.996%

2
3 20, .288 9.992 . b,9U7d
y 6 .378b 9.678 y,ugoP
5 7 .3sab' 8.19° P
6 8 .uu - 9.183b Sy, ugab
| | | . .
Single 37 .30 9.778 4,941
Tuin 19 033 8. 56 . uo595
Second Milking (21.543.5 Days)
- Ireatment ' : -
1 16 37 7.45 i.67
2 17 31 7.91 " b.64
3 19 .28 | 8.31 : 4,73
2 - 14 .29 . 7,79 | 4,69
3 19 .28 8.01 4,72
y 6 .31 7.62 4,82
5 SR T : 7.91 4,64
6 6 .36 - 8.22 4,49
.
" Single 3y .29 . 7.97 a7

Twin 18 37 o 7. 81 - 4,63

* abyajues within same columns and milkings with different superscript
are different (P< 05).
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M-analog supplementation of ewes was not benefical as the
significant effects seen were controi_ewes (no'M-analog),out
performing supplemented‘ewes. Expianation of the signifieant
difference between treatdent one and treatments two and three in the
first milking amounts may be attributed to the number of twdns
present. Nine ewes were rearing twins when the first milk data were
_collected. Davis (1958) showed that the dilk yield of the ewes was
influenced by the number of 1amts suckling the ewe and not the number
of lambs born to tﬁe ewe. Treatment two. and three ewes did have
significantly lower milk production, but each group had an average of
five sets of twins compared to group one's 9.

Type of birth and lamb reabing combinations tended to expose the

draining effects of raising'two lambs and also the. increased

production (milk) required to maintain two healthy growing lambs..
Single rearing ewes .eventually began to produce milk at levels

' comparable to their twin rearing couhterparts (milk productionv

21.543.5 days). Twin type of birth did not affect ewe milk production

at the 21.5%3.5 day milking as loss of progeny forced two high -

producing ewes which bore twins to be considered‘singles.

The sampling technigue may have hadtsome effect on results-

" obtained from miiking ewes° McCance (1959) felt ‘that the yield of

milk depended on the 1nterva1 between milking, as the apparent rate of

- milk secretion was faster in the first 2. hours after milking. Yields

reported by MeCance (1959) were 1ndependent of the time of day or

speed of milking° Moore (1963) suggested that the use of oxytoein -

injection might be a better estimate of the ;amb%;intake than a HSW
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techhique._

The abéence in the second milk data of the significant changes
noted at the first millking ma'y be'e:fplained by the ‘probabilit;y of
error. Another possit;le explanation is that the ewes rearing twins |
may have started producing at a higher level on their lactational
curve, and after three weeks, singlé lambs had grown suf‘fieienﬁly to
force their dams to the higher production level. Wallace (1948)
indicated, in a com‘parisdn of varying agés and b,ngeds-of ewes, the
peak of the lactational period to be fIrom‘three to four weeks
postpartum. Although t;here were variations in the lactational curve,
the differences were not signif‘ieant,exioqgh to indicéfe a. variation in ‘

twin versus single-rearing ewes.

Average intial weight of the 1978 cows was 549 kgs. Thr-oughout
the course of the feed trial, cows lost an average of 40.8 kgse per
cow for an off trial mean weight of‘508 kgs. The welght loss was
expected as all cows underwent parturition during the feeding portion
of the trial. .B.ell'ows'and Thomas (1976) showed similar effects as
.coﬁs lc;st more weight during the first 60 days ‘of lactation. Calf sex .
affected the off trial weight. Dams of steers lost significantly
(P<.05) more weight 50.'? kgs than dams 'of heifers, gg.u kgs. Similar
results are reported by Cartwright and'Caréenter (1-96-0), "Melton et al.

(1967) and Jeffery et al. (1971a and 1971b).

Calves were born wei'ghx'ing'a‘n average of 34.5 kgs. Sex.of ca;f K
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significantly affected (P<.01) calf weights from birth4to weaning in
agreement w;th Brinks et al. (1961), Kress and Webb £1972) and Nelsen
(1976). | | |

TABLE 19. MEANS FOR CALF WEIGHTS- (KGS) AT BIRTH, 28 DAY, 60 DAY, 80
DAY, 125 DAY, 164 DAY, AND 204 DAY MEAN AGE BY TREATMENT - 1978.

. Treatments
-Age at
Weighing ‘ _ 1 C 2 .3 4
N ' 20 | 20 20 21

Birth | 34.6 34,5 33.6 34.8
28 Days . - 60.7 56.2 © 57.3 57.9
60 Days 85.22 85,48 7.2 80,280
80 Days 106.5%  106.58  97.7° - 101,08®
125 najs 148,58  147.28%  938.7°  138.0°
164 Days _ 187.88  188.58  177.880  176.7°
204 Days 225,58 225,72 212.5% 213.5°

abyalues within rows with different superscript are . different'
(P<.05). :

Treatment of cows did not affect.their calves birfh weight or
weight at 28 &ays of aée. freatment was signifieant (PQMS) on the 60
day weight of calves. Cal?es‘borh to cows fed éontroi arv5 é M~analog
.per‘déy were heavier thah calves on treatment tﬁree cows fed 10 grams
M-analog per day.' CalQes‘on treatmenﬁ four cows weré 1nte?mediate
betueen treatment one and two versus treatment three. -The treatménf
effect was also noted at'80 day weight. Calves on treatments.ﬁné and

two were heavier (P<.05) than treatment three calves, with treatment

. four calves'intefmediate.between.treatmenf one and two versus
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treatment three., A change in treatment effect was noticed at the 125
day weilght. Calves from treatment one cows were significantly heavier

(P<.05) than treatment‘three and four calves, .Treatment two calves

)

were no longer heavier than either treatments three or four calves at

125 days. Treatment weight means recorded at 164 days showed that
calves of treatment one and two cows'were significantly heavier

(P<.05) than treatment four calves, with treatment three intermediate
between the two., Treatment means of calf weaning weighfs shéwed cous
on rations one and two Qeaned calves equivalent in welght. Thgse
calves weaned significantly heavier (P<.05) than calves réared‘b&
cows on rations three and fouf (Table 19). | -

TABLE 20; MEANS FOR AVERAGE DAILY GAINS (KGS) FOR GAIN PERIODS FROM

BIRTH TO 28 DAYS, 60 DAYS, 80 DAYS, 125 DAYS, 164 DAYS AND 204 AVERAGE
DAYS OF AGE OF CALVES = 1978.

Treatments .

Average Daily Gains “1 2 3 !

N | 20 20 - 20 .20
28 Days | " .92 .92 | .85 .82 -
60 Days : .83 .86 79 LWTT
80 Days‘ .87 ) .89 .83 .83
125 Days =91 .91 .89.' .84
164 Days 938 . ,928b .903P .87P
204 -Days - .91ab .92% .8920 g7

abyalues within columns and headings with different superseript are
different (P<.05).

Average daily gaihs computed throughout the trial showed that the




52 )
sex of the calf was a-gaixix significant (P<.05) for each ADG in the
trial period. Supp§rting the wofk of. Brinks et al. (1961),' Kress and
' Webb (1972) and Nelsen (1976). | -
Trends in calf ADG followed the calf welghts (Table 20.
Treatment was significant (P<.05) for ADG periods of the first 164
days of age (birth to August 31, 19l78) and for the total gain (from

birth to weaning on October 12, 1978).

The 81 cous produced 2.13 kg of milk that contained 3.69%
butterfat at 1431 day postparfum milking.. The same cows pr&d_uced‘ 2,18
kg of milk 3.77% butterfat 2811 day postpartum and 2.22 kg of milk
with 4.74% butterfat concentration 4241 day after parturition.

A significant treatment affect (P<.05) was noted at the 42:1 day
milking (Table 21). Treatment two cows milked 2.15 kg 6:f‘ milk; out
producing treatment four cows production at 1.96 ké of milk,
" Treatment one and three cows averaged 2.19 and 2.2_‘8.kgs of. mi\lk{ and
were not different from. treatment two or four milk production means.
Failure of. M-an#log' treatm'eﬁt to increase milk production over
controls are not unlike the'results_ of Varner et al.‘ (1975) showing no
' inere;se in milk prodgetion of b;ef eo;ws with M-analqg
supplementation., M-analog supplemented _at i5 g per; day increased milkb
prodgction and butterfat concentration on beef cows at Miles City,
Montana (Varner 1974). |

Calf sei ha;i h§ effect on milk production. or éomposition

throughout all three milkings. Other workers reported that steer
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calves usually caused an increase in milk production by the dam

(Carturight and Carpenter 1960, Melton et al. 1967, and Jéffery et al,

1971a and 1971b).

TABLE 21. MEANS FOR- MILK PRODUCTION AND COMPOSITION AT Tz DAYSa

2821 DAYS AND 4241 DAYS AFTER PARTURITION OF COWS =- 1978o

A (P<005) °

Treatments
Observations T 1 2 3 L}
t.1l4+1 davs
Milk (kgs) 1.92 2,27 2,27 2,06
Butterfat % 3.29 3.49" 4.00 4,02
SNF 4 . 7.34 7.29 6.87 6.76
SNF No. of Beads 2.80 2.80 3.70 4,10
Protein % : 3.01 3.61 3.74 3.78
Milkine at 28+1 Days °
Milk (kgs) 2,20 2,27 2,17 1.99
Butterfat % 3.92 4,06 3.75. 3.37
SNF % . 6.59 6.66 6.61 T.18
SNF No. of Beads 4,80 4.4 4.90 3.30
Protein ¢ . 3.25 3.27 3.29 3.43
WSW Difference (kgs) C2:19 2.10 2,30 2.12
Midking at U42+1 Davs
Milk (kgs) 2,198b 2,458  2.288D ¢, g6b
Butterfat % _ 5.06 4,58 4,78 4,55
SNF % ~ 5.68 6.25 5.9  6.09
SNF No, of Beads 6.80 6.30 6.17 5.89
Protein ¥ ‘ 3.17 3.26 3.22 3.26
WSW Difference (kgs) 2,06 - 2.14 2,53 2.19
aDyalues within rows with different superscript are different

Weigh-suckle-weigh (WSW) in terms of amount of milk produced

showed no difference due to treatment or calf sex at the 28%1 or U241

day milk collections (Table 21), Milk productioh means for WSW and

mechanical milking were similér°

Correlations of -.02 and .39 for
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thelrespective milkings varied greatl& from that of thusek (1973).
with .94 for milk production at 70 days using a similar sampling
technique. . Table 21 illustrates production parameters measured duéing

- the three postpartum milk samplings.

Discussion of weights and ‘gains of calves can be summarized by
treatment. M-analog supplementation did have an effect upon the finai
weights and gains of célves. The effect may shqw ah-
oversupplementation of M=-analog during the pre anq‘postpartum period
of the cow, resulting in a reduced wean;hg‘weiéht or decreased gain of
the calf. However, at more appropriate levels of supplementation, M-
analog seems to be equal to straight Sulfur'supplementation in the
production of beef, Vafner (1974) reported significanf (P<.05)
effects on gains and weaning welght with M-analog supplementation of
’beef cou s, This study expressed only a slight difference between
supplementation Qith 5 grams 6f M-analog pre and postpartum and a
similar (sulful-eontaining) control ration fed at the same time, level
and environmental conditions. , ' .

Treatment effect due.to,Muanalog‘suppiemehtatiﬁn was noted oniy'
during thé last or b2+1 day miik samples, and may suggest aﬁ\
oversupplementation of Muanaloggl Calves on treafment two cows were
among the heaviest weaned, indicating the increased milk production is
probably a real value and that M~analog treatment may be affeétiye.
The possibility that the increase was due tq éhance q&nnot be

eliminated and the possiblity the milk data were not collected for a
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sufficient length of time must be considered. Varner (1974) shqéed
increases in milk production and butterfat percentage of beef cows., .
Milk samples were collected at 56 days postpartum éverage.' The added
two week period may have been required-to generate an obvious effect

due to M-analog supplementation. Streeter et al, (1974) felt the

. highest milk producing time in the beef cow‘'lacation was 60 days

postpartum. However, Abagia and Brinks (1975) féltﬂmaxiﬁm milk
production occurred from 30 to 45 days postpartum in beef cous,

The fact that the 5 and. 10 g M-analog supplementatioh.levels,pre
and postparthm were nbt more beneficial than the eontrol‘sulfur ration

still remains apparent by the data eolleeted and analyzed for the 1978

milk sgmples; .

Weights of all ewes were reeoréed on March 14, 1978, the start of
the feeding portion of the trial. ‘Treatmentdof ewes had a significant
effect (P<.05) for the off trial weights. Ewes fed treatment two
weighed 68.3 kgs versus 63.5 kgs for eoqtroi'éwes. Treatment three
and four ewés were intermediate betwelenlthe two mea‘ns'a‘t‘. 65.2 and 65_°6 '
kgs respectively. Treatment means for ADG of ewes exhibited-a similaf:.
signifiéant trend, Treatment two ewes lost an average .09 kg per day,
significantly less (P<.05) than eontro;.ewes ldss\of .17 kg per day or
treatment three and four lossés of .14 and .16 kgs per day (Table 22).

' Ewes with twin type of bi?th iost more weight during the feeding
period than ewes with a single lamb (P<.01). This supports the_Davis:

(1958) theory that prdduetion output and subsequent weight loss

{
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depends not on the number of lambs born to each ewe but the number of

lambs nursing each ewe,

TABLE 22. MEANS OF EWE ON TRIAL (MARCH 14), OFF TRIAL (MAY 26)
WEIGHTS AND AVERAGE DAILY WEIGHT LOSS (KGS) - 1978.

March 14 l May 26 Losé
Observations : N kgs‘ N ~kgs N kgs/day
Treatments
1 32 76.5 28 63.52 28 .17§
2 31 75.2 30 68.3° 30 .09
3 32 75,7 32 65,280 32 142
y 32 76.9 32 65.68> 32 162

Type of Birth

Single 76 T5.7 1 67. oa 71 .128
Twin 51 . 76.7 51 63.9P 51 .18¢ -

abyajues within columns and headings with dlfferent supersceript are
different (P<.05).

aCyalues within columns and headings with different superscript are
different (P<.01).

TABLE 23. MEANS OF EWE WOOL PRODUCTION (KGS), GRADE (SCORES) AND
. LENGTH (SCORES) - 1978.

Treatments
Wool Data ‘ T 2. 3 y
N . 30 31 31 30
Wool Height (kg) o 4.5 N 4,6 4,5
Grade 1.87 2.10 2.00 2.00
Length® 3.00 . 2,94 2.97 3.00

-uWOOl grade scores were set to indicated fine = 1, 1/2 blood = 2, 3/8 ..

blood = 3 and 14 blood = 4, Length was defined as clothing = 1,
french comb = 2 and staple = 3. . :

All ewes produced an average of 4.6 kgs of wool for a 12 month
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" period. Analysis of variance showed no effect by treatment or

treatment by breed interactlon for any of the three parameters.

Lamb weights recerded fodf times during the year were adjusted'
for lémb séx, type of birth; lamb rearing combination-and lamb age.
Once adjustments were completéd, ana;ysis for ewe treatment effecf was
com~pleted, Treatment of ewes with a ration containing 3.75 g of M-
analog per day significantly increased (P<.05) the weights of the
lamb(s) nursing them. Lambé frbm éwes‘fed 3.75 g Mwanaibg per day
weighed 23.8 and 37.3 kgs at June 23, and August 29, 1978. Lamb
weight-me#ns for each treathent and each collection date can be .seen
in table 24,

TABLE 24, MEANS (KGS) OF LAMB WEIGHTS AS AFFECTED BY TREATMENT AND
EWE BREED AT BIRTH, MAY 26, JUNE 23 AND AUGUST 29, 1978. '

Heights (kg) Birth May 26 ~ June 23 August 29
N Mean. "N Mean N Mean. N Mean
Treatment : )
1 50 5.33 39 14,9 38 21.58 38 35.0%
2 50 5.21 44 16.5 4 21.98 41 35.0%
3 48 5.32 44 15,4 43 21,728 41 34.82
4 4 5.53 4 15.9 36 23.8% 37 37.3%
Breed
Rambouillet 68 5.07% 60 15.5 56 21.32 55 34,62
Targhee . 64 5.60° 53 16,2 50 23.1° 51 37.4P
Columbia 60 5.383P 54 15,5 52 22,33 51 34,43

@yalues within columns and headings with different superscript are
different (P<.05).

Breed was significant in the final two weighing'periods. Targhee

reared lambs were born héavier (P<.05) and remained heavier (P<.05)
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throughout the entire trial. Targhee ewes were the'heaviest thoughout
the trial. It would seem that because adult Targhee sheep 1in the
trial Qere 91ight1y larger, and they tended to have larger progeny.
\Lamb gains computed for sach of fhe weiéh periods are listed in
table 25. Significant treatment effect (PQ@S).showed treatment foﬁr
lambs gainéd more weight throughout the eqtire trial 'and were
definitely faster gpowing than the other groups during the Birth to
June 23, 1978 gain period and also the period from birth to we;ning'\
(total gain). This trend was expeeted,las.these same lambs had the
heaviest weaning weights. Breed gains do show éhat Targhee-reared
lambs tend to grow faster,
TABLE 25, - MEANS OF LAMB GAINS (de) FOR GAIN 1 (BIRTH - MAY 26), GAIE

2 (MAY 26 ~ JUNE 23), GAIN 3 (JUNE 23 - AUGUST 29) AND TOTAL GAIN
(BIRTH - AUGUST 29) - 1978,

Gains
Observétions (kg) i 2 3 Total
Treétment Mean ' N Mean N - Mean N Mean
1 39 9.60 38 6.63P 36 3.4 38 29.62
2 43 11,05 41 5.32 41 3.0 41 '29.52
3 44 10.05 43 6.48P 40 12,9 4§ 29,52
4 %0 10.36 36 7.8° 34 13.8 37 31.6°
Breeds |
Rembouillet 60 10.26 56 5.72 53 13.32° 55 20.42
Targhee 53 10.82 50 7.0 49 14,32 51 31.7

Columbia 54 10,18 52 6.88P 1390 12,20 ‘51 29,28

8Dyalues within columns with different superscript are different
(P<.05)

Feeding of M-analog did éignificantly alter two milk.
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TABLE 26, MEANS OF EWE MILK PRODUCTION AND COMPOSITION FOR TREATMENT,
TYPE OF BIRTH AND LAMB REARING COMBINATIONS TAKEN 21+i AND 35%1 DAYS
POSTPARTUM - 1978.

N

Milking at 21&1 Days

Milk  Butterfat Protein  SNF®

N kgs % g Beads ( % )
Mean Mean - Mean . Mean (Mean)
Treatments ) . . .
1 26 .19 8.07 4,80 5.3 (8.17)
2 29 .20 8.45 4,95 4.7 (8.51)
3 27 .21 8.14 4,79 4,6 (8.36)
it 29 .20 8.13 W 5.2 (8.19)
Type of Birth ) :
Single 58 . .19 7.93 4,88 5.0 (8.27)
Tuin ' u5 .21 8.51 4,75 5.0 (8.22)
Lamb Rearing Combinations
2 24 .20 7-71 4,718 5.1 (8.26) -
3 25 .18 8.07 5.00P 4.8 (8.31)
4 22 .20 8.15 4.8830 .4 (8.42)
5 20 .21 8.80 4,738 5.3 (8.11)
6 12 .21 © 8.38 4,728 5.3 (8.14)
Milking at 3541 Days
Treatments
1 18 .162 6.86 4,75 4,12 (8.62)
2 15 210 7.02 4,82 4,2ab(8,58)
3 20 168 7.27 4,79 - 5.48b(8,21)
4 26 .15 7.38 4,79 5.5 (8.17)
Type of Birth
Single 48 ' .16 7316 4077 50_2 (8028)
Twin 31 .17 7.18 4,80 . 4.4 (8.50)
Lamb Rearing Combinations -
2 , 21 .16 6.88 4,612 5.52 (8.22)
3 20 .15 7.30 4,89P 5,120(8,29)
1 17 .18 7.58 4,900 4.83(8,36)
5 12 17 7.07 4.788d 3 9D (8,71)
6 9 .18  6.93 4.778b - 5,18P(8,33)

abyalues within columns and subheadings with different superscript are
o different (P<.05). )

note: SNF = 10.38 - .286 (beads down) + .086% (butterfat %) The
formula was used due to the high butterfat levels seen in the ewes -
milk, ‘
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observations. Treatment two ewes produced significantly (P<.05) moré
milk than control, treatment three or four ewes for the'35¢1 day
milking.. Ewes fed 3.75 g of M-analog per day producgd milk with a
higher (P<.05) number of SNF beads sunk and a lower (P<.05) célgulated
SNF ¢ than milk prociuced by thé control ewes at the 3521 day milking.
Treatment two and three ewes produced milk‘with number of SKF beads
supk and calculate SKF 3 intermediate to treatmenés one and four°. No
other tfeatmeht effects were noted and the treatment by breed
interaction was not significant.

Lamb rearing combination sigyificantly (P<.05) affected the
protein % of milks‘ﬁaken at 2141 and 3521 dgys postpartgm. Type 3
rearing eues produﬁed a higher protein containing'milk‘than ewés_
rearing types 2, 5 and 6§ lémﬁ rearing combinations at the first
milking. Types 3 and 4 had higher protein § milk than type 2 at the
second milking. Lamb rearing combination also éffectedlthé number of
SNF beads sunk and SNF % as type 2 had a significantly higher (P<.05)
number of beads sunk and a corresponding lower (P<.05) SNF ¢ than type
5 rearing ewes, '

‘Parturition date had a sighificant effect (P<;05) upon the ewe
milkrdafa, but because of" the lafge ﬁéniation in &ateé of iambing,vthe
small number of observati;ﬁs per day and the use of.cgmmonlnilking

dates, the significance of the birth date remains unclear,

Maanaldg supplementation to range ewes pre and postpartum does

significantly increase the amount of lamb weaned. Observations used
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to measure treatment effect on ewe milk quantity and composition-:
(exception of SNF bead count or SHF %), wool quality and quantity,
evwe welghts aqd gains do not reveal where significant effeofs wvere
occurring. Davis (1958) did report that;potentiﬁl milk yield.of

Australian Merino ewes was_nof a factor in lamb giowfho Group téo
ewes may have helped substantiﬁte the point. The iﬁcreased welght of
group four lambs cannot be explained by anvinérease in ahy of the milk
parameters. The possiblity that number 6fISNF beads or SNF § is tﬁe
key element in the estimation of lamb weights and gains still'séems
unlikely. Mbﬁe research_;s reqpired to understand fully why M-analog '

feeding pre.and post partum to ewes improved lamb weights.
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SUMMARY

Feeding M-analog to dams in an attémpt to improve progeny weaning
weights proved to be beneficial only if feeding occurred both pre- and
postpartum. The extent of treatment bepefits was depéndent not only

on sex of progeny but also on breed of dams, as indicated by

experiment IV. The increased weaning weights seen in Experiment I

were remarkable, but, because of failure to reprodﬁce similar results
in Experiment IiI, massive M=analog supplementation of improved
weanihg welghts in calves needs to be studied more closely. Lamb

weight improvements, in Experiment IV were best éxplained by M-analog

supplementation. Determining how the increases came about, in light

of milk data for the treatment group, would rgquire extensive research
into ewe production correlated to lamb weight gﬁin.

In conclusion, M-analog may be effective in improving weaning
weights of the progeny of supplemented cows and ewes. The degree and

kind of effect. cannot at this time be predicted because measurément

tools are not accurate"enoqgh and technical skills have not been

developed sufficiently to warrant a valid predictioh.
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