
SUMMARY OF REPORTS

OSU 1988 Livestock Day

-n

Special Report 826
April 1988

Agricultural Experiment Station
OSU Extension Service

Oregon State University, Corvallis



SUMMARY OF REPORTS

OSU 1988 Livestock Day

Special Report 826
April 1988

Agricultural Experiment Station
OSU Extension Service

Oregon State University, Corvallis



TABLE OF CONTENTS

I.	 PROCEEDINGS

BIOTECHNOLOGY COMES TO ANIMAL AGRICULTURE

Steve Davis 	  1

AN ACCURATE BLOOD TEST FOR THE DETECTION OF PREGNANCY
IN CATTLE, SHEEP, AND OTHER RUMINANTS

Dr. R. Garth Sasser 	  8

EVALUATION OF BARLEY VS CORN IN PIG STARTER RATIONS

David. C. England 	  13

RESULTS OF USING CRYSTALLINE AMINO ACIDS TO REPLACE
SOYBEAN MEAL IN WHEAT-SOY GROWER AND FINISHER RATIONS

David C. England 	  15

LIVESTOCK-GUARDING DOGS FOR PREDATOR CONTROL

Jeffrey S. Green and Roger A. Woodruff 	  18

THE NATIONAL SHEEP IMPROVEMENT PROGRAM
-WHAT CAN IT DO FOR COMMERCIAL PRODUCERS?

Howard H. Meyer 	  27

FEED EFFICIENCY OF BEEF STEERS IMPLANTED WITH "SYNOVEX"
COMPARED WITH THOSE IMPLANTED WITH "RALGRO"

Roger Miller, Dale W. Weber, Bob Dickson 	  30

ALTERNATIVE SOURCES AND METHODS OF FEEDING ROUGHAGE

Cooperative Straw Feeding Trials
Gene J. Pirelli, Richard O. Kellems, James C. Crocker 	  32

Cooperative Straw Feeding Trials, Follow-up Study
Gene J. Pirelli, James C. Crocker 	  33

Conserving Forage as Round Bale Silage
Howard H. Meyer, Gene J. Pirelli, Don K. Wilkinson 	  33

REMODELING SWINE FACILITIES

Gene J. Pirelli 	  34

USE OF LASALOCID (BOVATEC) IN SUPPLEMENTS BY STOCKER
CATTLE ON PASTURE

Dale W. Weber, Curt Ingle, Roger Miller 	  35

EXTENSION'S ROLE IN USING LIVESTOCK DOGS

Jay Lorenz 	  37

SERVICES OF THE VETERINARY DIAGNOSTIC LAB

Stanley P. Snyder 	  38



II. RESEARCH REPORTS

EVALUATION OF YELLOW "FEED" PEAS AS PROTEIN SOURCE IN RATIONS
FOR GROWER-FINISHER SWINE

David C. England 	  42

LUPIN SEED AS A FEEDSTUFF FOR SWINE

J. Kelly, P. R. Cheeke, and D. C. England 	  43

IDENTIFICATION OF PROTEINS UNIQUE TO PORCINE ADIPOCYTE
PLASMA MEMBRANES

J. Killefer, C. Y. Hu, G. M. Banowetz 	  45

A ROLE FOR PLASMINOGEN ACTIVATOR IN EARLY EMBRYO DEVELOPMENT

Alfred R. Menino, Jr., Arie R. Dyk, Catherine S. Gardiner
Mark A. Grobner, and Jane S. Williams 	  47

INCREASING EWE REPRODUCTION THROUGH IMMUNIZATION

Howard H. Meyer and Rob Lewis 	  49

WHEAT VERSUS CORN AND BARLEY IN BEEF FINISHING RATIONS

Wade Nichols, Dale Weber, and Roger Miller 	  51

RELATIONSHIPS AMONG RUMP TYPE TRAITS AND REPRODUCTIVE
PERFORMANCE IN HOLSTEINS

Leland Shapiro and Lloyd Swanson 	  52

EMBRYONIC MORTALITY IN PUBERTAL GILTS

Fredrick Stormshak, A. R. Menino, Jr., and D. C. England 	  54

DEVELOPMENT OF POLYCLONAL ANTIBODIES SPECIFIC TO
OVINE ADIPOCYTES

A. R. Nassar and C. Y. Hu 	  57

III. REVIEW ARTICLES

MEADOWFOAM MEAL: A POTENTIAL FEEDSTUFF FOR OREGON
LIVESTOCK PRODUCERS

P. R. Cheeke 	  59

INFLUENCES ON WATER QUALITY BY CERTAIN FACTORS IN LAND
DISPOSAL OF DAIRY CATTLE MANURE

Mike Gamroth 	  68

OVERCOMING THE REPEAT BREEDER PROBLEMS ON THE FARM

Lloyd V. Swanson 	  77



IV. ONGOING RESEARCH

EVALUATION OF TRITICALE AS A GRAIN SOURCE AND FABA
BEANS AS A PROTEIN SUPPLEMENT SOURCE FOR GROWER-
FINISHER SWINE RATIONS

David C. England and Lorin E. Nelson 	  83

REGULATION OF MUSCLE GROWTH IN DOMESTIC ANIMALS

Neil E. Forsberg 	  84

EFFECTS OF ENERGY LEVEL AND FRAME SIZE ON LIFETIME
STEER PERFORMANCE

Tom Hill, Roger Miller, and Dale Weber 	  85

REDUCING EMBRYO LOSSES IN EWES

Howard H. Meyer 	  86

DOES HIGH DIETARY PROTEIN INTAKE IMPAIR IMMUNE FUNCTION
IN LACTATING DAIRY COWS?

L. Swanson, S. Kaattari, and D. E. Mattson 	  87



BIOTECHNOLOGY COMES TO ANIMAL AGRICULTURE

Steve Davis
Department of Animal Science

Oregon State University

Abstract 

1. Growth hormone treatment increases calf, lamb and pig growth rate by 10 to

20%. In pigs there was also a reduction in carcass fat by 15 to 25%, and

increased loin eye area by 20%.

2. BST (bovine somatotropin) increases milk production by 15 to 25% and feed

efficiency by 5 to 10%.

3. Consumers are becoming increasingly concerned about treating animals with

"hormones".

4. Dairy farmers are concerned about potential adverse effects of BST on milk

supply and milk prices.

Introduction 

There has been a lot of press coverage recently about a "new" hormone

that can be used to improve the efficiency of milk production in dairy cows.

This same hormone has been known for many years to increase the rate and

efficiency of growth of all animals from humans to sheep to mice. In the

1930's it was shown that a hormone from the pituitary gland regulated growth

rate in man and other mammals. In the 1960's and 70's, as more of this

hormone became available, it was shown to improve muscle growth in mice, rats,

pigs, sheep and man and to improve the production of milk.

These early studies were of interest because they indicated that to some

extent, animals secreted this hormone to regulate their own growth rate. It

wasn't considered to be of practical importance to the livestock industries,

because the total world supply of this hormone was extremely small (probably
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no more than a few grams, one oz. contains 28 grams). Furthermore, because of

complex chemical structure, it was difficult to synthesize in the laboratory.

In recent years, biotechnology has changed the picture. Now we know how

to identify gene structures, synthesize genes and get microorganisms such as

bacteria to synthesize such products for us. Somatotropin or growth hormone

is a good example. Ten years ago, the supply of this hormone was extremely

limited. Today, the growth hormone from pigs, cattle, chickens and humans is

being synthesized in large quantities by bacterial cultures. Now it is

possible to consider using such products in livestock.

Growth Rate 

Let's take a look at some of the studies showing the effects of growth

hormone on animal growth rate.

Table 1 shows the results of a study in the late 1960's showing that

treatment with growth hormone increased the retention of nitrogen by muscle (a

reflection of muscle growth) by over 100% in wether lambs. Carcass

measurements weren't obtained in this study. Another more recent study with

wether lambs confirmed this observation (Wagner and Veenhuizen, 1978).

Table 1. Effect of growth hormone on Nitrogen retention
in wether lambs.

Amount of Nitrogen
Treatment	 gained (grams)

none (control)	 3.17

GH	 6.61

108% increase due to GH

From Davis, Garrigus and Hinds. 1970.
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In 1972, Machlin reported that treatment with growth hormone in pigs

resulted in an increase in average daily gain and feed efficiency while also

reducing carcass fat and increasing loin eye area (table 2).

Table 2. Effect of growth hormone on growth and carcass composition in pigs.

Treatment

Item	 none	 GH	 % Diff.

Average Daily Gain (lb/d)	 1.63	 1.89	 +16

Feed (lb)/Gain (lb)	 3.3	 2.9	 -12

Backfat % (cm)	 1.3	 1.1	 -15

% Four lean cuts	 52.8	 57.1	 8

Loin eye area (in)	 1.57	 1.89	 +20

From Machlin. 1972.

In more recent studies by Dr. Terry Etherton and his associates at

Pennsylvania State University, growth hormone was confirmed to increase growth

rate of muscle, reduce fat deposition and increase feed efficiency in feeder

pigs (table 3).

Table 3. Effect of growth hormone on growth rate and fat deposition in pigs.

Treatment 

Item	 0	 GH	 % change

Average Daily Gain (lb)	 1.98	 2.2	 +11

Feed/Gain	 2.9	 2.4	 -17

Protein, %	 14.8	 16.7	 +13

Fat, %	 28.7	 21.6	 -25

Fat tissue (lb)	 25.3	 20.0	 -21

Muscle tissue (lb)	 57.2	 68.2	 +19

From Etherton, Wiggins, Evock, Chang, Rebhun, Walton and Steele. 1987.

Similar studies indicate that treatment with growth hormone also

increases (24%) growth rate (muscle) in calves (Fabry, Lemal, Claes and



Ruelle, 1987). Table 4 shows the predicted effect of varying growth response

to BST (5 to 20%) on feed cost savings in steers. Note that at a 15% growth

response, $27.80 per steer would be saved in feed costs.

Table 4. Per Animal Feed Cost Savings with Increased Growth Rate Due to BST

Percent	 Days
Increased	 on	 Per Animal	 Feed Cost

ADG	 ADG(lb)	 Feed1	 Feed Cost 	 Savings

0 3.00 150 $	 208.50

5 3.15 143 198.77 $10.27

10 3.30 136 189.04 19.46

15 3.45 130 180.70 27.80

20 3.60 125 173.75 34.75

1 Assumes all steers go on feed at 800 lbs. and are slaughtered at 1,250 lbs.
2Assumes 7 lbs. feed per pound of gain and feed cost of $132.50 per ton.

If BST is that effective, why isn't it being used? Factors limiting

commercial use of growth hormone to stimulate growth in domestic animals

include:

1. Inadequate supply.

2. Not yet approved by FDA.

3. Must be injected daily.

4. Companies are concentrating their time, money and material on
getting approval to market it (BST) to dairy farmers to stimulate
efficiency of milk production.

Milk Production 

Numerous experiments have now documented the fact that growth hormone can

increase milk production. One of these studies is summarized in table 4.
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Table 5. Influence of BST on milk production, milk composition
and feed efficiency in lactating dairy cows.

Treatment

Item	 none	 BST	 % Difference

Milk	 58.1	 68.9	 +18.5
Fat	 1.8	 2.1	 +17.5
Protein	 1.9	 2.2	 +14.9
Total solids	 7.0	 8.2	 +17.0
Dry matter-intake	 43.8	 44.9	 +2.5

From McGuffy, Green and Basson. 1987.

Most of the research on BST and milk production has been done at Cornell

University by Dr. Dale Bauman and his colleagues. All of these studies have

shown that milk production per cow is increased by BST by 15 to 40% depending

on dose of BST, time and duration of treatment and attention to detail in herd

management. If and when BST is approved for use by dairy farmers, it will

have an immediate effect on total milk supplies and prices. Whether or not it

will be profitable for an individual farmer will likely depend primarily on

herd management. The higher the herd production average, the more critical

management becomes in whether or not a positive response to BST will be

observed.

Discussion 

The work discussed above clearly shows that growth hormone or BST can

increase both the rate and efficiency of producing meat and milk.

Furthermore, in the case of meat production, the hormone fosters the

production of lean meat at the expense of fat. Such a product is in keeping

with current consumer interests of reducing the fat content in the meat we

eat.
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Therefore, assuming that the per animal cost of BST is sufficiently low

(price not yet known) and it can be administered easily and cost effectively,

it should represent another management tool to increase the efficiency (unit

of product/unit cost) of producing meat and milk. Obviously, that is the

object of agricultural research, to improve the efficiency of food production

and/or product quality. If growth hormone accomplishes that objective, what

are some of the factors which may limit its use?

1. Treatment frequency - Products currently being tested must be
injected daily. This is practical only on dairy farms where
animals are handled daily.

2. Economic and social factors - The consumer is increasingly
concerned about the safety of foods from animals which have
been treated with "hormones".

This concern has led to the marketing of branded "natural"
beef products. Based on all the research that has been done to
date, growth hormone presents no safety hazard to the consumer.
There are two primary reasons why scientists and the Food and Drug
Administration have no concern about its safety to the consumer.
The first is that the hormone is inactivated if taken orally. It
is a protein hormone which is quickly inactivated, then broken down
to amino acids (just as meat or milk protein is) when ingested.
The second reason is that the hormone doesn't collect in either
meat or milk.

Members of the dairy industry are also concerned that the
introduction of this hormone could lead to an increase in the total
U.S. milk supply. This is something we don't need at a time of
surplus milk. Although there haven't yet been economic models
assessing the impact of this new technology on meat production,
there has been considerable study on the economic impact of
somatotropin on milk production. In one study (Boehlje, Cole and
English, 1987) it is concluded that "The industry implications of
BST (bovine somatotroptin) use in milk production are profound.
Total milk production will increase dramatically, resulting in
either larger surplus stocks and government program expenditures to
isolate these excess supplies, or significantly lower milk
prices. Substantial reductions in dairy cow numbers if milk prices
decline will result in the production of fewer dairy calves and
less dairy beef; thus, to maintain total beef supplies, beef/calf
production will increase."
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Obviously, the impact of this and future similar techniques on all

livestock industries could be major. The introduction and application of

these technologies will, therefore, require considerably more study than

previous technologies prior to their use in the livestock industry.
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AN ACCURATE BLOOD TEST FOR THE DETECTION OF PREGNANCY 
IN CATTLE, SHEEP. AND OTHER RUMINANTS 

Dr. R. Garth Sasser, Professor
Department of Animal Science

University of Idaho
Moscow, Idaho 83843

Pregnancy is routinely detected in cows by inserting the hand into the
rectum and palpating through the rectal and uterine walls for fetal
membranes, the amniotic vesicle or cotyledons within the uterus (Wisnicky &
Casida, 1948). This can be accomplished by well-trained technicians by 35
days after breeding but accuracy is considerably improved by waiting until
40 to 50 days.

Pregnancy testing by sheep producers is difficult even though various
techniques have been available for many years. Hulet (1972) described the
rectal-abdominal palpation method of pregnancy testing. The test requires
placing the ewe upside down in a cradle and inserting a plastic rod into the
rectum. The tip of the rod is moved under the uterus and raised toward the
abdomen. If present the fetus can be felt by placing a hand on the outer
abdomen. This is reasonably accurate during the last half of pregnancy but
is very labor intensive. Also, considerable experience is required for one
to become proficient at it. For these reasons, few producers have adopted
this technique.

Ultrasonic detection of pregnancy has been developed more recently.
Relatively inexpensive instruments are available that provide a sound or
light signal when a fetus is detected. An external transducer is placed on
the abdomen while the ewe is standing or placed in_a reclining position. It
is accurate during the last half of pregnancy. A real-time ultrasound
device utilizes several crystals in the externally applied transducer and
results in a two-dimensional image that can be displayed on a video monitor.
Such instruments are near 100 percent accurate after 40 days of pregnancy.
However, expense of the instrument limits its use in other than rare
clinical situations.

Proteins produced by the placenta have been used to detect pregnancy for
many years in certain species. For example, human chorionic gonadotropin
(hCG) was discovered by Aschheim & Zondek (1928) in urine of pregnant women
and can be assayed in urine and blood as early as 8 to 10 days after
conception (Marshall et al., 1968). Pregnant mare serum gonadotropin (PMSG)
was first reported by Cole & Hart (1930) and measurement in serum was shown
to be useful for detection of pregnancy (Cole & Hart, 1942). Other than in
horses, reliable pregnancy markers have not been used to detect pregnancy in
farm animals.

Currently the milk progesterone assay provides the earliest possible test
for pregnancy in cows. The earliest it can be applied is one estrous cycle
interval following breeding; that is, at 21 days. This assay is pregnancy
non-specific and rate of detection of pregnant animals is acceptable but
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less than desirable. A low progesterone concentration suggests that a new
cycle has begun since the animal will have lost her corpus luteum (the
ovarian structure that secretes progesterone). A high concentration
suggests that the cycle has been extended possibly in response to the
presence of an embryo which stimulates maintenance of the corpus luteum and
therefore high progesterone. Low progesterone levels predict heat or non-
pregnancy (Booth, 1979; Shemesh et al., 1978) with an accuracy near 100
percent. On the other hand, animals with high progesterone are pregnant
less than 85 percent of the time. This occurs since the length of the
estrous cycle can vary and samples may be collected too early or too late
with respect to loss of the corpus luteum and initiation of a new cycle.
Also, embryos die and cows return to heat at la er times.

Use of the progesterone test in the ewe requires that a serum sample be
collected near the 17th day after breeding. Accuracy is similar to that
described for this test in cows. Again, the test is of more use in
detecting non-pregnancy and only when breeding dates ate known. On-the-farm
kits for reliable assay of progesterone in milk of cobs have become
available and are easy to use. Kits could also be used for blood analysis
and may be developed and available in the future. Under conditions when a
high number of non-pregnant ewes are expected, such as in a flock of ewe
lambs, of which the open ones can be sold for lamb prices, sheep managers
can well afford the price of these kits. In Europe central laboratories
with sophisticated equipment conduct tests on samples mailed from producers.

Pregnancy-specific protein B (PSPB) was isolated and partially purified from
bovine placental tissue by us at the University of Idaho (Butler et al.,
1982). A highly sensitive radioimmunoassay (RIA) was developed and used to
Find PSPB in blood of pregnant cattle (Sasser et al., 1986). The presence
of PSPB in blood indicates pregnancy; whereas, the absence of PSPB indicates
non-pregnancy.

The accuracy of detection of pregnancy by measurement of PSPB has been
tested in various trials. In one field trial a commercial herd of 102
primi- and multiparous cows was sampled by jugular venipuncture 27 days
after the end of a 75 day breeding period (Sasser et al., 1986). A local
veterinarian rectally examined all cows at the time that blood samples were
collected. Ninety-seven cows calved and five did not. Comparison of
detection of pregnancy by RIA with calving and slaughter data from these
cows resulted in complete agreement; whereas diagnosis by rectal palpation
had missed 9 percent of the pregnant animals (Table 1).

The only completely reliable way to detect pregnancy is to take a blood
sample for PSPB assay at the same time animals are slaughtered and the
uterus is examined for an embryo or fetus. In such a trial, blood samples
and reproductive tracts from 429 beef females were collected at slaughter
(Maurer et al., 1985). All females were at least 7 months postpartum and
all had been exposed to multiple sires for 61 days or less. Table 2 shows
the results of this study. Examination of the reproductive tracts
indicated 242 females were pregnant and 187 were not. The PSPB blood assay
was only 15.7% reliable in detecting pregnancy prior to 23 days after
breeding. However the test was amazingly accurate (99%) in detecting
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pregnancy between 25 and 61 days after breeding. The assay was less
accurate (94.7%) in detecting non-pregnant cows. However, five of the ten
that were incorrectly detected by RIA had degenerating fetal tissue and were
classified as non-pregnant. A sixth animal had endometritis. After
eliminating these six animals, the non-pregnancy detection by RIA was
177/181 or 97.8% accurate. This was a blind study, i.e., serum sampling and
uterine examinations were done at the U.S. Meat Animal Research Center, Clay
Center, Nebraska, by Dr. Ralph Maurer. Sera were sent to the University of
Idaho for PSPB analysis and data were returned to Dr. Maurer for
compilation. The favorable comparison of RIA to slaughter data points out
the extreme accuracy of this new test.

Table 1. Detection of pregnancy in 102 primi- and multiparous beef cows by
RIA for PSPB in sera, by rectal palpation and by examination of uteri at
slaughter.

Method of Detection•

PSPB	 Rectal
Pregnancy	 RIA	 palpation	 Slaughter
status	 (n)	 (n)	 (n) 

First examination
pregnant	 99	 87
nonpregnant	 3	 15

Second examination
pregnant	 11	 10	 1
nonpregnant	 4	 5	 4

TABLE 2. Detection of pregnancy by measurement of PSPB in blood and by
examination of the uterus or flushings of the uterus at slaughter. Serum
was collected at time of slaughter.

Detection

% Accuracy
Classification	 RIA	 Slaughter	 Difference	 of RIA 

Pregnant < 23 days	 8	 51	 43	 15.7

Pregnant > 25 days	 189	 191	 2	 99.0

Nonpregnant	 177	 187	 10*	 97.8

*Five of these ten animals had degenerating fetal tissue or membrane
remnants and were called non-pregnant by slaughter examination. They were
called pregnant by RIA. One had severe endometritis.
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Levels of PSPB in the blood throughout pregnancy were determined by bleeding
5 dairy cows twice weekly from breeding through 21 days postpartum (Sasser
et al., 1986). Measurable levels of PSPB occurred at 24 days in all five
cows. Levels increased as pregnancy progressed and were highest two days
prior to calving. These data show that the assay can be applied during the
third week until the end of pregnancy. This is in contrast to the
progesterone assay which can be applied only near 21 days after breeding.

In another trial using more animals it was found that the test could be
applied reliably by 28 days following conception. A more sensitive assay
has been developed and research is in progress to determine if earlier
detection of pregnancy can be accomplished.

In the ewe, PSPB is first detectable in plasma at 21 days following
conception and remains there until after parturition. Because it is there
continuously, testing the entire flock 21 or more days after removal of rams
is feasible. The serum PSPB and ultrasound tests were compared at 26 days
after the breeding season. Ultrasound found 14 pregnant and 19 not pregnant
while PSPB test found 32 pregnant and one not pregnant. Of the 33 ewes, 30
lambed and 3 did not. In another study conducted by the University of Idaho
in cooperation with the US Sheep Experiment Station, the PSPB test was
compared to the real-time ultrasound test on the 35th day after the end of a
60 day breeding season. Real-time ultrasound detected 163 pregnant and 17
non-pregnant ewes while PSPB test detected 161 and 19 respectively on the
above date. Twenty-one ewes were confirmed not pregnant and 159 lambed.
These two studies showed that the PSPB test was highly reliable. The
advantage of the PSPB test over plasma progesterone is that it does not
require knowledge of exact breeding dates if animals are sampled 21 days
after removal of rams from the flock.

Pregnancy testing of ewes can be of considerable advantage in situations
where a large number are expected not to conceive. This occurs in ewe lambs
or in out-of-season breeding of ewes. This can provide more efficient
management of feed, facility and animal resources. Producers are encouraged
to take advantage of the economic benefits from pregnancy testing.

The PSPB test for pregnancy has been applied to domestic goats, deer, elk,
buffalo, musk ox, mountain goats, big horn sheep and other ruminants. It
cannot be used in non-ruminants such as pigs and horses.

The animal industry is on the verge of new biotechnological approaches to
reproductive management. The discovery of PSPB has the potential to provide
an innovative, easy and accurate test for pregnancy. Although the current
test requires the use of radioactive isotopes and sophisticated instrumenta-
tion, a kit similar to over-the-counter pregnancy testkits now available for
women could be developed for on-the-farm use. In addition, PSPB may provide
an excellent means to study the biological mechanisms involved in the embryo
death.

This study was supported by the Idaho Agricultural Experiment Station and
the United Dairymen of Idaho.
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EVALUATION OF BARLEY VS CORN IN PIG STARTER RATIONS

D.C. England

Western Regional Research Publication No. 4 "Utilization of Barley in
Swine Diets" provides a concise, yet comprehensive, description of barley and
its use in swine rations. This publication states, "Barley may be used
effectively as a replacement for corn and other cereal grains in swine
rations. Barley supplies 15% to 17% less metabolizable energy, 32% more
protein and 67% more lysine than corn (NRC, 1979) 1 . The lower energy level is
due primarily to the greater percentage of indigestible fiber in barley. In
barley-soybean meal swine diets, barley provides most of the energy, 55% to
70% of the protein, up to 60% of the lysine and significant amounts of the
minerals and vitamins,"

In the same publication, general recommendations are given for feeding
barley to swine, and suggested ration formulas are provided, including a
starter ration for pigs 20 to 40 pounds weight in which barley comprises only
20 percent of the ration. It is noted, however, that the Montana Station has
successfully fed barley-based starter rations in both meal and pelleted forms.

The following statements are also made, "It is not possible to formulate
swine rations that have recommended (NRC, 1979) 1 concentration of digestible
energy (Kcal/lb), using barley as the cereal grain, unless supplemental energy
is provided by the addition of fat or oil. When barley rations are fed free
choice, swine will simply eat more total feed to meet their energy
requirements. In the case of gestating swine, the level of barley-based
ration that is fed must be sufficient to provide the necessary amount of
energy. The lower energy level and the fibrous nature of barley-based meal
rations limit their use for young pigs, particularly early weaned pigs less
than 15 to 20 lbs. in weight.

Barley is often not recommended for starter rations because of its poor
palatability and low available energy levels compared to corn or wheat.
However, barley-based starter rations have been successfully fed at the
Montana station in both meal and pelleted forms. The addition of feedstuffs
having high energy or high palatability, such as fat, sugar, milk products or
dried bakery products, improved pig performance on barley-based rations in
early work at Montana. Recent Montana research found barley comparable to
wheat or corn for 20-lb. weaner pigs when fed as the only grain in rations
that were properly supplemented with protein, vitamins and minerals."

To further evaluate local barleys from different areas in starter
rations, several participants in Western Regional Project 166 "Characteristics
and Feed Value of Barley and Western Protein Supplements for Swine", each
using locally produced barley, conducted trials with identical proportions of
corn vs barley to compare barley to corn in starter rations.

At Oregon State University, two separate trials were conducted; the first

1 Nutrient Requirements of Swine, NRC, 1979.
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consisted of three replicates of four pigs fed each ration; the second used
six pigs each of three replicates of each ration for a total of 30 pigs per
ration. Ration formulas are shown in table 1; rations were fed in meal
form. Corn used had 8.0% C.P.; barley used had 10.1% C.P. Results are shown
in table 2.

Our findings that barley-based rations were equal to corn-based rations
are substantiated by the as yet non-published results by other participants.
Although barleys used at different stations varied considerably, comparison
results were remarkably similar. 	 These findings provide a feed choice option
to be exercised on the basis of relative cost of the grains.

Table 1.	 Ration formulas.

Ingredients ) Ration 1 Ration 2 Ration 3 Ration 4

Barley 17.20 34.90 52.1

Corn 52.03 34.85 17.18 -
Soybean meal	 (47%) 21.40 21.40 21.40 21.40

Corn oil 3.00 3.00 3.00

Dried whey 20.00 20.00 20.00 20.00

Dicalcium phosphate 1.00 1.00 1.00 1.00

Limestone .85 .85 .85 .85
Vitamin premix 1.00 1.00 1.00 1.00

Trace mineral	 - salt .50 .50 .50 .50
Antibiotic .25 .25 .25 .25
L-lysine HCL .07 .05 .02
Zinc sulfate - -

1 per 100 lbs.

Table 2. Gain and efficiency responses of six-week old weaned pigs to
replacement of corn by barley in rations.

Experiment 1 Experiment 2	 Av. of 1 + 2

On test
wt.	 ADG F/G

On test
wt.	 ADG F/G ADG F/G

Replacement 0% 18 0.96 1.89 20 0.92 1.95 0.94 1.92

Replacement 33% 18 1.01 1.58 21 0.94 1.89 0.93 1.74

Replacement 67% 17 0.92 1.90 21 0.96 2.01 0.93 1.96

Replacement 100% 17 1.01 1.81 21 0.91 1.90 0.96 1.86
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RESULTS OF USING CRYSTALLINE AMINO ACIDS TO
REPLACE SOYBEAN MEAL IN WHEAT-SOY GROWER AND

FINISHER RATIONS

David C. England

Ten of the 22 amino acids must be supplied in swine rations because swine
cannot synthesize them in adequate amounts. Grains supply enough of some, but
not of all; protein feedstuffs have higher amino acid content and are included
in rations in amounts needed to correct the amino acid deficiencies of
grains. In small grains lysine, methionine, threonine and isoleucine, usually
in that order, are deficient. Lysine has become a routine option replacement
for part of the protein needs in corn rations. Successful use of amino acids
to replace protein feeds would have special merit in protein deficient areas
such as the Pacific Northwest. Because small grains used extensively in
western areas have higher protein content and a better balance of amino acids
than does corn, they are potentially more suitable for replacement use of
amino acids.

In 1986, (England, et al.) we reported results of replacing 25, 50, 75 or
100% of soybean meal by use of ration equivalent amounts of lysine and
methionine in wheat base rations. Results are briefly summarized as follows:

1. In grower rations, rate of gain was adversely affected at all
replacement levels; feed/gain was not significantly different at 25%
replacement but was at 50, 75 and 100% replacement.

2. In finisher stage, growth rate was not adversely affected at 25%
replacement but was at the higher levels; feed/gain was not
numerically nor statistically different at 25 or 50% replacement but
was at 75 and 100%.

3. Carcass traits were not different from the control group at any
replacement level.

In a second series of 100% replacement, lysine and methionine, or lysine,
methionine and threonine were used to supply required amounts of these amino
acids; isoluecine remained marginally deficient. Results were:

1. In grower stage, the control ration was superior to each of the
replacement rations; addition of threonine to lysine and methionine
in replacement did not result in improved performance.

2. In finisher stage, both replacement rations provided gains and feed
efficiencies equal to the soybean meal control.

3. Addition of either of two trade-name flavorings did not affect
performance levels or daily feed intake levels.

The economics of using amino acids in replacement of protein supplements
are based on cost of the amino acids and of the extra grain used to replace
protein vs cost of the protein supplement. When price of protein supplement
is high compared to the price of grain, it is more likely that an appropriate
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level of amino acid replacement of soybean meal will be profitable. Lysine is
the amino acid most deficient in grains; it is also the least expensive of the
amino acids available for ration use. It is likely that replacing protein
with lysine up to the amount which does not create need for use also of other
amino acids will be the first use of amino acids to replace protein
supplements. It is also likely that regions such as the Pacific Northwest
will be in the forefront of such usage.

Tables 1, 2, 3 and 4 show performance results when amino acids replaced
soybean meal.

Table 1. Performance effects of replacing soybean meal with lysine,
methionine, and grain (wheat). Experiment 1

Grower Phase C65-125 lbs)

Level	 of Lysine supplementation (%)

0 25 50 75 100

NO. PIGS 17 17 17 17 17

ON TEST WT (lbs) 67 68 69 68 69

FINAL WT (lbs) 128 129 128 127 126

FEED INTAKE/DAY (lbs) 5.16 5.20 5.12 5.22 5.02

AVG DAILY GAIN (lbs) 1.64 1.47* 1.41** 1.27** 1.17**

FEED/GAIN (lbs) 3.23 3.63 3.78* 4.27** 4.45**

*	 Differences compared to 0 level ration significant at P < .05.
** Differences compared to 0 level ration significant at P < .01.

Table 2. Performance effects of replacing soybean meal with lysine,
methionine, and grain (wheat). Experiment 2

Finisher phase (125-225 lbs)

0 25 50 75 100

NO. PIGS 17 17 17 17 17

ON TEST WT (lbs) 128 129 128 127 126

FINAL WT (lbs) 226 225 222 223 221

FEED INTAKE/DAY (lbs) 6.60 6.45 5.62 6.38 4.89

AVG DAILY GAIN (lbs) 1.93 1.94 1.70* 1.73* 1.57**

FEED/GAIN	 (lbs) 3.47 3.40 3.38 3.78 3.85 N.S.

* Differences compared to 0 level ration significant at P < .05.
** Differences compared to 0 level ration significant at P < .01.
N.S.= Not significantly different compared to zero replacement ration.
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Table 3. Response of grower stage pigs to ad lib rations with differing
sources and/or amounts of specific amino acids

Ration l	ADG (lbs)	 F/G	 FD (lbs)	 No. Pigs

30-34 1.85a 2.34a 4.31 24
31-25 1.48b 3.05b 4.39 24

32-36 1.54b 2.94b 4.30 24

1 30-34 wheat soy; 31-35 wheat, lysine, methionine; 32-36 wheat, lysine,
methionine, threonine

a,b Values having different superscripts are significantly
different @ P < .05.

Table 4. Response of finisher stage market hogs to rations with differing
sources and/or amounts of specific amino acids

Ration l	ADG (lbs)	 F/G	 F/D (lbs)	 No Pigs

30-34 2.03 3.64a 7.39 24

31-35 1.87 3.67a 6.86 24
32-36 1.97 3.40a 6.70 24

1 30-34 wheat soy; 31-35 wheat, lysine, methionine; 32-36 wheat, lysine,
methionine, threonine

a,b Within column, only rations having different superscripts are
significantly different @ P < .05.

Table 5. Changes in ration ingredients as amino acids are substituted for
soybean meal in wheat-soy rations.

Ingredient

Replacement level

0% 25% 50% 75% 100%

Wheat l 0 0 +129 +39 +188 +90 +245 +140 +299 +187

Soybean meal 0 0 -136 -43 -199 -102 -258 -151 -315 -201

Dicalcium phosphate 0 0 +3 +1 +4 +2 +6 +3 +7 +4

Limestone 0 0 +2 0 +2 0 +2 0 +2 0

Lysine 0 0 +1.8 +1.5 +3.4 +3 +5 +4.4 +6.5 +5.7

Methionine 0 0 0 +2.8 +5.4 +3.1 +1.1 +3.3 +1.8 +3.6

1 The first and second amounts refer to changes in pounds of ingredients in
grower and finisher stages respectively.
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LIVESTOCK-GUARDING DOGS FOR PREDATOR CONTROL

Jeffrey S. Green' and Roger A. Woodruff2

ABSTRACT

Traditional breeds of livestock guarding dogs were evaluated for their
ability to protect sheep from coyote (Canis latrans) depredation. The
rate of success was about 80 percent. Dogs were effective on both open
rangeland and fenced pastures. The Great Pyrenees was slightly more
successful than other breeds studied. Dogs provided an economic advantage
to most producers who used them. Although there are limits to the
effectiveness of livestock-guarding dogs, their use is increasing, partly
as a result of this research.

INTRODUCTION

Removal of toxicants from the arsenal of tactics to combat coyote
depredation undoubtedly provided a catalyst for research into other
methods for control. In the "try anything" era that followed, the notion
arose of using dogs for protecting the flocks. Although new to sheep
production in the United States, livestock-protection dogs have been
regularly used in Europe. Charles Darwin, in his "Voyage of the Beagle,"
said he was amused by observing flocks guarded by dogs, and he briefly
described how such dogs were raised. Black (1981) noted how the Spanish
introduced sheep ranching and the practice of using guard dogs to native
inhabitants of the American Southwest several centuries ago. And,
Bordeaux (1974) described the more recent heritage of the Eurasian
guarding breeds. Anecdotes recorded in Bendure (1948) and Gerber (1974)
indicated these and other dogs could provide protection for sheep and
goats from coyote depredation.

The first scientific experiments with livestock-guarding dogs were
conducted by Linhart et al. (1979), and since then researchers have'
documented that dogs can deter coyote predation (Green and Woodruff 1983a,
1983b). Now information is relatively abundant on what livestock guarding
dogs are (Coppinger and Coppinger 1980, 1982), how they work (McGrew and
Blakesley 1982, Coppinger et al. 1983), and how a person should raise and
train a dog (Green and Woodruff 1983c, McGrew and Andelt 1985, Lorenz and
Coppinger 1986). The fact that dogs can be an economic asset in the
management of predators (Green et al. 1984) may help explain why the use
of livestock-guarding dogs is increasing across North America. This

'U. S. Department of Agriculture,
Agricultural Research Service, U. S. Sheep
Experiment Station, Dubois, ID 83423.

2University of Idaho, U. S. Sheep
Experiment Station, Dubois, ID 83423.
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chapter will briefly summarize ARS research with guarding dogs.

METHODS

Details of the dog-rearing and socialization process have been described
in Green and Woodruff (1983b, 1983c). Briefly, most dogs were purchased
from commercial kennels at about 8 weeks old and were reared with lambs at
the U.S. Sheep Experiment Station (USSES) near Dubois, Idaho. Some of the
dogs were evaluated at USSES while others were observed and evaluated by
private sheep producers. Dogs were rated using the following criteria:

1) The degree of predation during the trial compared to predation
before the trial.

' 2) Comparison of predation in flocks with a dog to predation in
nearby flocks not attended by a dog.

3) Evidence of encounters between the dog and potential predators.
4) The ease with which the dog became integrated into the livestock

operation.
5) Evidence of the dog displaying guarding behaviors (e.g. barking at

disturbances, moving around the sheep, remaining near the sheep).
6) The frequency of occurrence of significant problems (e.g. dog

wandering excessively; dog harassing, injuring, or killing livestock; dog
posing a serious threat to people).

7) The producer's subjective evaluation of the effectiveness of the
dog. The following ratings were given: good - dog generally remained
near sheep, incidents of predation markedly reduced or kept to a minimum;
fair - dog had potential, predation somewhat reduced, benefits outweighed
problems; or poor - dog had no influence on predation, major problems
outweighing benefits. A dog was judged successful when it received either
a good or fair rating.

RESULTS AND DISCUSSION

Sixty-three dogs (21 Komondors, 26 Great Pyrenees, 14 Akbash, 2 Shar
Planinetz) were used under pasture and/or rangeland conditions and were
rated; 67 percent were good, 13 percent fair, and 20 percent poor. A
comparable rate of success for guarding dogs has been noted in other
surveys and by other researchers [109 of 137 dogs were rated as effective
guardians (Green et al. 1984); 16 of 17 Kansas producers rated their dogs
as excellent/good (Andelt 1985); 70 percent of 141 dogs from the New
England Farm Center rated as excellent/good in 1982 (New England Farm
Center 1983); over 90 percent of 54 guard dogs in North Dakota were
considered effective in reducing predation (Pfeifer and Goos 1982)].
Results from a survey we conducted recently further substantiate the
relatively high rate of success for guarding dogs (Table 1 ). Data from
the survey reveal that 71 percent of 763 guarding dogs in use throughout
the United States and Canada were rated by their owners as very effective.
Twenty-one percent were rated as somewhat effective and 8 percent as not

effective.

We observed no significant difference between the success rates of male
and female dogs (nor did the 399 respondents in our recent survey). But
the rate of success among breeds studied at USSES differed significantly.

19



Great Pyrenees were more successful on rangeland and in pastures than
either Komondors or Akbash. Not enough Shars were evaluated to allow
meaningful comparisons with the other breeds. Komondors were least
successful on rangeland.

Data from our recent survey show a comparable effectiveness rating for
most recognized guarding breeds including guarding breed-hybrids (Table
1' ). Although some mongrel dogs can be effective livestock guardians
(Black and Green 1985, and see "Dogs for Control of Coyote Predation: A
Behavioral Perspective") their use nationwide is relatively uncommon
according to recent survey results, and their rate of success still needs
to be determined.

About 80 percent of those who raise sheep in the United States graze their
livestock in fenced pastures at least part of the year (Gee and Magleby
1976). So it is under this type of management that most guarding dogs are
currently used. In addition, it is probably easier to establish and use
guarding dogs in fenced pastures than in open rangeland. The fenced
boundaries provide a clearly defined, stationary territory for a dog to
defend. This facilitates initial management and training of a dog. Our
survey showed 333 of 372 (90 percent) livestock producers used guard dogs
in fenced pastures, and 99 percent of those producers recommended using
dogs. The rate of success is generally higher for dogs in fenced pastures
than for those in open rangeland, and most of the guarding breeds do well
in fenced pastures.

Although fewer producers raise sheep on open rangeland, they raise nearly
half the commercial sheep produced in the Western United States (Gee and
Magleby 1976). But establishing dogs in rangeland bands is probably
harder to do than establishing them in farm flocks (Green and Woodruff
1983a, 1983b, 1983c). A dog on the range must learn to identify the sheep
and the ever-changing area they occupy as a defendable territory, and it
must adapt to new areas as the herder implements the grazing plan. Dogs
on the range are unsupervised most of the time. Despite the potential for
problems and difficulty in establishing dogs in range bands, a growing
number of producers are finding success. In our latest survey, 30 of 31
(97 percent) owners who used dogs with range sheep recommended the
practice.

Although we have observed dogs working successfully in a variety of
conditions, we suspect that there are limits to the conditions under which
even a good dog will be a significant benefit. In particular, some
pastures may be as large as 3,200 ha (5 sections), or even larger. In an
arid climate, sheep or goats have to travel a considerable distance while
foraging and become widely scattered. If the terrain is rough or covered
with brush, even several good dogs may have difficulty in covering the
area. However, some dogs have been beneficial even under these conditions
(C.V. Hulet, personal communication).

Generally, a better dog is required in large pastures or on open rangeland
where sheep move frequently and when they are distant from the ranch
headquarters. In such circumstances, bonding of the dog to sheep is
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critical. Where sheep graze near the ranch, dog and sheep need not have
such a strong bond.

Guard dogs can help protect sheep from a variety of predators. In
addition to coyotes, the most common predator encountered in western sheep
grazing, our research dogs have been known to repel domestic dogs, black
bears (Ursus americanus), red fox (Vulpes vulpes), and possibly cougars
(Felts concolor) and grizzly bears (U. arctos). Survey results and data
from other researchers confirm that dogs can effectively repel coyotes,
domestic dogs, and probably most similar or smaller sized predators.
Larger predators including bears, cougars, and wolves (Canis lupus) may or
may not be repelled, depending on a variety of factors. However, some of
these large forms were apparently common predators of livestock in Eurasia
where traditional guarding breeds originated.

We have noted few harmful effects from kenneling guard dogs during winter.
The bond between dog and sheep is established as the pup is raised with
lambs and appears to endure even though the dog is separated from sheep
for up to 6 months. Likewise, we have observed no significant decrease in
overall effectiveness of individual dogs over periods of up to 7 years.

Although no specialized training for the dog or technical skills for the
producer are required to bring a dog through puppyhood to become an
effective guardian, some people seem more adept at it than others.
Problems may be particularly evident with range operations where herders
do much of the dog handling. Since success is often determined by the
guidance a dog receives from its handler, ranchers should consider a
herder's ability to train and work with dogs in addition to his or her
herding experience. One herder employed at USSES displays such innovation
and dedication that he has tutored even marginal dogs into being
successful guardians. Such talent can significantly improve a producer's
program of predator control.

Mortality among guarding dogs appears to be high, at least among dogs used
at USSES and among those managed by the New England Farm Center in
Amherst, Mass. (Green et al. 1984, Lorenz et al. 1986). The highest
mortality exists in juvenile and subadult dogs, with most deaths resulting
from accidents, including gunshot, hit by vehicle, and traps. Unnecessary
death can be reduced by routine veterinary care, alerting neighbors to the
presence of the dog and the possibility of the dog wandering, and avoiding
practices that may endanger the dog (e.g. chaining dogs near fences where
they can jump the fence and hang themselves).

The availability of guarding dogs has risen substantially over the last 10
years. The classified section of any prominent sheep publication usually
carries ads for several guarding breeds. The most readily available and
most commonly used breed is probably the Great Pyrenees. The breeds and
numbers of dogs noted in our recent questionnaire are likely a reasonably
representative sample for North America (Table 1 ). Dog breeders are not
uniformly distributed across the Nation, and therefore some people may
have difficulty in finding a suitable dog at a given time. Generally,
however, there are enough dogs available to those who vigorously try to
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find one.

Some welt-established kennels offer dogs with a guarantee that if the dog
fails to provide the proper service, either it will be replaced or the_
purchase price will be refunded. Such a guarantee is obviously a boon to
livestock producers and should be an incentive for purchasing dogs from
such kennels. Since there is no assurance that an individual dog will
perform as required, even if raised properly, dealing with a reputable
kennel is advisable.

Using guard dogs appears to represent an economic advantage to most who
have tried it (Green et al. 1984). In 1983 average first-year cost for 1
dog including shipping, feed, health care, travel associated with care and
maintenance of the dog, damage caused by the dog, and miscellaneous
expenses totaled $834. Subsequent average annual expenses totaled $286.
Producers reported an average of 9 hours/month to care for a dog. Of
those using dogs, 73 percent experienced an estimated annual economic
advantage ranging from $180 to $14,487 while the rest reported losses
ranging from $95 to $3,405.

In 1984, 12 of 19 Kansas producers who used dogs estimated annual savings
ranging from $600 to $7,200 (McGrew and Andelt 1985). Data from our
recent survey indicate a comparable rate of dog users experiencing an
economic advantage (Tablea, ).

It is difficult to determine the extent that guarding dogs are being used
throughout the sheep industry. Data from 1984 estimate the number of
sheep operations (any place having 1 or more sheep on hand during the
year) in the United States at 123,300 (American Sheep Producers Council
1985). Less than one-half (43 percent) of the operations are in the 17
Western States, but they account for 81 percent of the Nation's 10.4
million sheep. Most operations have minor predator problems (U.S.
Department of the Interior 1978) and thus would not need a guarding dog or
other forms of predator control. Based on data from our recent
questionnaire and data from the New England Farm Center, we estimate that
about 1,000 sheep producers have used guarding dogs during the past'
decade. The use of guarding dogs is likely to continue to expand during
the next several years.

Guarding dogs are biological entities and therefore show variation,•are
adaptable, and in some instances are unpredictable. These characteristics
are both the cause of the dogs' success and the source of frustration for
some who use dogs. Despite their limitations, we suggest that guarding
dogs probably have a wider potential for application, a greater chance for
reasonable effectiveness, and a more favorable relationship with the
ecosystem than any single method of reducing depredation examined during
the past century.
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Table 1. Effectiveness of several breeds of dog used to protect
livestock. Data were obtained from a 1986 questionnaire mailed to
users of livestock guarding dogs throughout the United States and
Canada.

BREED
NUMBER
OF DOGS

VERY
EFFECTIVE

(%)

SOMEWHAT
EFFECTIVE

(2)

NOT
EFFECTIVE

(2)

Great Pyrenees 473 71 22 7

Komondor 138 69 19 12

Anatolian 56 77 13 10

Akbash Dog 62 69 22 9

Maremma 20 70 20 10

Shar Planinetz 11 40 30 30

Kuvasz 7 57 29 14

Guarding—breed
hybrids 23 87 4 9

Other breeds 9 43 29 28

All breeds 763 71 21 8
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Table 2.. Economic rating of dogs used to protect livestock from
predators. Data were obtained from a 1986 questionnaire mailed to
users of livestock guarding dogs in the United States and Canada.

PERFORMANCE RATING OF DOG

ECONOMIC
RATING OF	 VERY	 SOMEWHAT	 NOT

DOG	 EFFECTIVE	 EFFECTIVE	 EFFECTIVE	 TOTAL (%)

ASSET	 435	 67	 1	 503 (81)

BREAKEVEN	 10	 44	 6	 60 (10)

LIABILITY	 5	 8	 43	 56 (9)

TOTAL
	

450	 119	 50

(2)	 (73)	 (19)	 (8)
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The National Sheep Improvement Program

-What can it do for commercial producers?

Howard H. Meyer, Department of Animal Science, OSU

The National Sheep Improvement Program (NSIP) has just gotten underway

with the support and inputs of the American Sheep Producers Council, the

National Woolgrowers Association, state sheepgrowers associations and breed

associations. It has been designed as a convenient flexible performance

recording system to aid in both genetic improvement and flock management

decisionmaking.

There are two NSIP programs - one for purebred or seedstock breeders

and one for commercial producers. Both programs give estimates of genetic

merit for every animal in the flock. The pedigree nature of purebred

flocks will allow better genetic estimation because of more known relatives

contributing performance information.

How do commercial producers benefit from NSIP?

The commercial program gives its users three very useful forms of

information:

1. Updated ewe lifetime performance 

The lifetime performance record of each ewe will be updated each

year to tell the producer her reproductive record, her lamb

weights, and her wool production (assuming the producer chooses to

record weaning weights and wool information). This means the ewe's

entire record is at the producer's fingertips at culling time and

the least profitable ewes can be replaced.
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2. Genetic evaluation of potential replacements 

The estimate of genetic merit is provided for each potential

replacement based on her own performance and that of known

relatives. For instance, the expected genetic merit for

reproductive rate is estimated from performance of the dam,

granddams, etc. In the case of weights or wool traits the animal's

own performance is combined with information from relatives to give

the best possible estimate of future productivity.

This allows producers to choose replacement on their expected

future performance rather than just on appearance.

3. Flock management summary 

NSIP also produces an annual flock management summary and

inventory. It includes a breakdown of reproductive performance and

lambing pattern by ewe age, breakdown of lamb losses, culling

reasons and proportions for ewes leaving the flock, and flock

growth and wool data, if recorded. The inventory allows

comparisons between years and the summary helps producers to

pinpoint flock performance weaknesses that might be strengthened

for more profitability.

Does NSIP help commercial producers in other ways?

NSIP records will also allow commercial producers to do a much

better job of buying the best kind of rams for their operations.

Within a flock of sale rams there is much genetic variation for growth

and reproduction. NSIP records will allow the buyer to pick the kinds

of rams best suited to make the changes he wants in reproductive rate,

growth, or wool production.
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It must be noted that NSIP is useful only for comparing rams

within a flock, so it is of limited value for buying rams at auction.

This is because the rams grown on the best feed will usually have the

best growth data, and it would be unfair to compare rams from such

different backgrounds. So buyers are advised to pick the breeder who

has breeding and management goals most appropriate to the commercial

producer and then use NSIP records to pick the most suitable rams from

his flock.

What does NSIP cost?

Annual NSIP participation costs only $12 per flock plus $.50/ewe.

Users must individually identify each ewe and will have a choice of

traits that they may wish to record. Each producer can record the

traits of most use to improving his flock under his management

conditions.

More information and enrollment packages are available from:

NSIP

200 Clayton Street

Denver, Colorado 80206

(303) 399-8130
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Feed Efficiency of Beef Steers Implanted with "Synovex"
Compared With Those Implanted With "Ralgro"

Roger Miller, Dr. Dale W. Weber, Bob Dickson

The use of growth stimulating implants in beef cattle feedlots to increase
utilization of feed and to decrease time animals spend on feed is a popular
management practice. Marketing and promotion of these implants has led to
claims of superiority of one product over another. This trial was designed
as an attempt to measure differences in animals treated with two of these
implants.

Sixteen (16) crossbred steers were assigned to two pens (1,2). Four steers
in each pen were implanted with "Ralgro" (R). Four in each pen were implanted
with "Synovex" (S). The steers were individually fed using "Calan" electronic
headgates. Feed was offered and weighed to each animal twice daily. Feed
offered was recorded at each feeding.

All steers were implanted at day 1 of the trial and reimplanted at day 56.
Periodic weights of individuals were taken. Slaughter dates were determined
by visual appraisal.

During the first 28 days of the feeding period, the R treated cattle showed an
average daily gain of about 5.3 pounds. The S treated steers ADG was 5.04 pounds.
Feed efficiency figures for this period were 4.92 pounds of feed per pound of
gain for the R steers and 5.22 pounds of feed per pound of gain for S steers.

The R steers gained 4.14 pounds daily and used 5.5 pounds of feed per pound
of gain for the second 28 day period. The S steers gained 4.4 and used 5.3
pounds of feed per pound of gain during the same time. All steers were reimplanted
at this time.

At 84 days on feed, a wider separation between the R and S treatments begins to
become apparent. The R treated cattle gained 3.7 pounds per day and required 9.4
pounds of feed per pound gained. The S treated cattle gained 5.2 pounds per day
and required only 7.33 pounds of feed per pound of body weight gained.

After day 84, the animals were pulled from the pens and slaughtered using
visual appraisal techniques to determine which ones to slaughter. Over the
entire period of the trial and using live weight on the day of slaughter,.
there is little notable difference between the groups on feed efficiency. The
R group gained an average of 512 pounds per head using 3,461 pounds of feed
for an efficiency of 6.76 pounds of feed/pound of gain. The S group gained
an average of 505 pounds per head consuming 3225 pounds of feed for a feed
efficiency figure of 6.39 pounds feed per pound of gain.

Although over the length of the trial there was very little difference between
treatments, some observations are important: After reimplantation, the S group
was much more efficient than the R group. Closer monitoring of weights after 84
days may be necessary to measure and quantify this effect more closely.
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Animals that showed a large negative change in feed efficiency were declared to
be conditioned enough to slaughter. Most of these animals had a quality grade
of "choice".

The number of animals used in this trial was limiting. More animals and
a continuing monitoring of weights until all animals have been slaughtered
are necessary if more trials similar to this are forthcoming.

Comparison of these growth implants and other similar products, as well as
studies using feed efficiency figures as indicators of slaughter times, may
be areas for further research.
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ALTERNATIVE SOURCES AND METHODS
OF

FEEDING ROUGHAGE

Gene Pirelli
Oregon State University Extension Service

The following articles are summaries of research and
demonstration work on roughage conducted 1985 to 1987.

Cooperative Straw Feeding Trials*
Gene J. Pirelli, Richard 0. Kellems and James C. Crocker.

Feeding trials using 255 mature beef cows were conducted during
the winter of 1984-85 to demonstrate the effectiveness of feeding
grass seed straw with a protein supplement. The cows were on
four separate farms in Polk and Benton counties. Feedstuffs fed
to treatment cows were perennial ryegrass or bromegrass straw.
Protein supplements consisted of either a 30% crude protein (as
fed) liquid or an 18% crude protein alfalfa pellet. These
supplements were fed by lick tanks, pour-on, bale injected liquid
or dry pellet. Control groups received grass or grain hay and
one was also fed screenings. The average days on feed was 112.

Body condition scores of the cows were made at the beginning and
end of the trial. The cows fed straw with a free choice liquid
supplement (lick tank) showed a loss of .88 body condition score
(BCS). Cows fed straw with the supplement poured on lost .63
BCS. The cows supplemented with the alfalfa pellet showed a .43
BCS loss and the cows fed injected bales gained .33 in BCS. The
control groups lost an average of .40 BCS except for one group
which gained .84 BCS.

Feeding grass straw plus a protein supplement does cause a loss
in body condition score. The loss in condition score does not
appear to be detrimental to cow performance. Economic analysis
of this demonstration shows an average savings of $.28 per head
per day with a supplemented straw ration.
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Cooperative Straw Feeding Trials, Follow-up Study.*
Gene J. Pirelli and James C. Crocker

A follow-up study on 189 of the 255 cows was conducted from July
to October 1985 to determine the effects of the straw ration on
subsequent performance. Data collected from the cows included
percent calf crop, days to rebreed, calf weaning weights, and
calf survival.

Feeding straw plus a protein supplement did not adversely affect
the subsequent performance of the cows. There were no
significant differences in reproductive efficiency or calf
survival between treatment and control groups.

*These trials were done through a grant from the DEQ field
burning committee.

•

Conserving Forage as Round Bale Silage

H. H. Meyer, Gene J. Pirelli and Don K. Wilkinson

Nearly all farmers in Oregon face a surplus of forage in late
spring and a shortage during the winter. The traditional method
of balancing feed supply has been to make and feed hay. But
producing good quality hay requires cutting at the right stage,
drying with minimum leaf loss and storing under cover. Silage is
an alternative to hay because it doesn't depend so much on good
harvest weather conditions.

There has been much interest expressed in the concept of round
bale silage. This is silage baled at 50 to 70 percent moisture
by a round baler and stored in airtight plastic bags. In 1986-87
we examined the round bale silage process used on four farms to
come up with recommendations for making and feeding this type of
forage. We looked at equipment needed, feed value, cost, and
feeding methods.

A good discussion of the recommendations is contained in
Extension Circular 1259, Conserving Forage as Round Bale silage.
Analysis of baled silage in Western Oregon showed a range of 13
to 19.7 percent crude protein for early cut forage and a range of
8.5 to 11.1 percent CP for later harvested material. The
additional cost of baled silage over baled hay is the plastic
bag which runs $5 to $7 each. Round bale silage can be fed by
most methods used to feed round bales to livestock.
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REMODELING SWINE FACILITIES

Gene Pirelli
Oregon State University

Extension Service

Remodeling a swine facility usually involves changing a production
system, updating equipment, expanding, or improving the environment. Often an
older barn or building is to be converted into a swine unit. This offers the
biggest challenge because some are difficult to ventilate. Most times an
existing swine unit is to be remodeled to accommodate new farrowing crates,
more hogs, or because what's there isn't working.

During the past four years, Agricultural Engineer James Moore and I have
worked with a number of swine producers who wanted to remodel a portion of
their swine buildings. Briefly, the following comments are a result of our
work in the field, and research at OSU and other Universities.

There are a number of things to consider when contemplating a remodeling
project. The first is the structural soundness of the building. It if is
presently a swine barn, and changes are minor, there usually isn't a
problem. If assessing converting old barns into swine units, however, don't
make the investment if there are faults in the frame, roof or floor; see how
much it costs to correct these. We have found in a few cases that it was
cheaper to construct a new building.

If the building is sound, and you have decided to remodel, the next very
important step is to determine necessary ventilation rates. If adding more
hogs, or changing the stage of production in a room (for example, changing
from a growing to a farrowing area), the required air flow rate needs to be
calculated. Decide whether to use natural or mechanical ventilation, then
work with the distribution system.

The next item pertains more to baby pig facilities. We are encouraging
the use of hovers in both the farrowing room and nursery-growing areas. A
hover is a device which holds the heat of a lamp or bulb in a small area.
Baby pigs can get into the hover, but it is too small for the sow. This is a
cheap, efficient way to conserve heat, especially in a cold building.

Pen layout and waste handling are other areas where we help swine
producers. Most messy pens can be corrected by adjusting the ventilation.
Some pens are not correctly sized and lead to management problems.

These comments are intended to assist you in a remodeling project. They
are only a brief introduction. We would be glad to visit with you in more
detail about remodeling swine facilities.
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Use of Lasalocid (Bovatec) in Supplements
by Stocker Cattle on Pasture

by Dale W. Weber, Curt Ingle and Roger Miller

The varying pattern of free-choice feed consumption such as blocks, loose
minerals. and liquid supplements by cattle and sheep is well known. The animal
determines both the amount consumed and the frequency of consumption.

When a drug is added to a free-choice feed, it is important that the
cattle consume enough of the drug for it to be effective, but do not consume
excessive amounts which may cause toxicity. Since there is a large variation
in consumption of free-choice feed, both intake control and effectiveness of
the drug must be demonstrated. The composition of the feed such as levels of
salt, molasses, minerals or protein and physical form, and in some cases drug
content, regulate consumption and consequently dosage of a drug.

Oregon State University has been active in conducting ionophore research
for the past six years. Trials have emphasized the intake of lasalocid using
different carriers and feeding schemes. Bovatec" is an approved drug provided
as a premix preparation. Each pound of Bovatec contains 68 grams (15 per cent)
lasalocid sodium activity in a carrier specifically designed for incorporation
into cattle feeds.

Trials have studied intake of lasalocid using blocks. loose minerals and
liquid feed. Comparisons of consumption between medicated carriers and control
carriers have also been made. Results of earlier trials have been reported
previously (DelCurto, et al., 1987 Beef Cattle Days, Special Report 800, p. 2).

Trial 6 - Intake of Trace Mineralized Salt Blocks
Containing Lasalocid (BOVATEC) by Stocker Cattle on Pasture

In cooperation with the Diamond Crystal Salt Company, St. Clair, Michigan,
Oregon State University conducted a study to determine the consumption of
lasalocid when added to a self-fed trace mineralized salt supplement.

The experimental cattle were fall-born crossbred calves from the Berry
Creek herd. At the start of the trial on April 24, 1987 they were an average
age of 200 days and had been weaned for approximately six weeks. The cattle
were divided into four groups, and each group contained eight heifers and four
steers with an average weight of 427 and .33 pounds. respectively. The trial
consisted of three replicates which received the medicated block (containing
lasalocid) and one replicate of twelve head which had'access to a non-medicated
block. Each group was placed in one of four pastures, and a pasture rotation
system was , followed which allowed each group to inhabit all four pastures

_during the trial. Pasture rotation is practiced to minimize the effects of
differences in the quantity and quality of available forage. Initial weights
of the cattle and blocks were recorded. As the trial proceeded, the blocks
being consumed were weighed every 7 days to determine intake. An environmental
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block was also weighed. It was exposed to the same environmental conditions as
were those being consumed: however, it was not accessible to the cattle. Core
samples of the environmental block were taken every 14-days by drilling 1" X 1
1/2" holes, one in each of five sides of the block. The blocks being consumed
were replaced when it was apparent that there was an insufficient amount
remaining to last the entire next 7-day period. While there was considerable
week to week variation in intake by the four groups, the average daily
consumption over the 98-day trial was:

Medicated Block. Replicate #1
	

20.9 g/head/day
Medicated Block, Replicate #2
	

19.8 g/head/day
Medicated Block, Replicate #3
	

18.5 g/head/day
Non-Medicated Block
	

18.7 g/head/day

If cattle consumed 28 g of supplement per head per day, they would be
receiving 200 mg of lasalocid. Research trials conducted in different areas of
the country have established that animals will receive benefit from lasalocid
if 100 to 200 mg per head per day is consumed. The measured intake of 18 to 20
g per day put these cattle within the accepted range.

In a previous trial conducted at Oregon State with a loose mineral
supplement, a decrease in consumption of the medicated supplement of nearly 50
per cent was measured. However, in this trial, a decrease in consumption of
the medicated salt blocks was not observed.
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Extension's Role in Using Livestock Dogs

by Jay Lorenz
Extension Wildlife Specialist

In 1984, the Oregon State University Extension Service
initiated a pilot demonstration project to introduce livestock
guarding dogs to sheep producers. Through 1987, financial and
technical support were received from the Oregon Department of
Agriculture, USDA Animal Damage Control (formerly in USDI),
O.S.U. Extension Service and Hampshire College. Dedicated
external funding for the Extension dog project was discontinued
in 1987.

Results demonstrated that livestock guarding dogs are a
viable technique in predator control in Oregon. An estimated
200 dogs are now working on over 100 sheep farms throughout the
state. Growers using dogs report reducing losses by two-thirds.
On 29 ranches reporting >6 losses per year prior to getting a
dog, 15 reported zero or one loss in 1986. Two Extension
circulars and articles for trade and scientific journals were
written.

The Oregon State University Extension Service intends to
continue to provide program support in the use of livestock
guarding dogs within the context of a wildlife damage control
program. Educational programs and materials on the management
of livestock guarding dogs may be requested from the Wildlife
Specialist. The dog project will assist sheep growers in
planning for replacement pups and provide follow-up to dogs
placed through the project. A new circular on transferring dogs
from one ranch to another is in progress.

Educational programs and research in damage to livestock by
wildlife will be a continuing responsibility of the Extension
Wildlife Specialist. Projects such as the livestock-guarding
dog program may receive special attention depending on needs of
the industry and the availability of funding.

37



VETERINARY DIAGNOSTIC LABORATORY

COLLEGE OF VETERINARY MEDICINE

OREGON STATE UNIVERSITY

Stanley P. Snyder, DVM, PhD, Director

GENERAL INFMATION:

The Oregon State University Veterinary Diagnostic Laboratory (VDL) was

established for in-depth laboratory support for livestock, poultry, pet owners,

veterinarians, and state wildlife officials. The present facilities in

Magruder Hall were occupied in December, 1980.

It is a general policy of the VDL to work through local veterinary

practitioners, since they are best suited to evaluate problems, select

specimens for laboratory submission and communicate recommendations for disease

control with animal owners. We often receive animals directly from their

owners, but require that a veterinarian be identified in most cases who is

knowledgeable of the client's operation and who best can render assistance in

protecting the remaining animals.

Nest results are obtained from a diagnostic laboratory when living (but

sick) animals typical of the problem, along with recently dead animals, are

submitted. These should be submitted directly to the VDL. It should be noted

that live animals will not be returned. If ante-mortem diagnosis is desired,

the animal should be submitted to the OSU Veterinary Teaching Hospital instead.

Autolysis (post-mortem decomposition) of carcasses represents the single

greatest handicap the VDL has to deal with. It is extremely important that

animals be necropsied as soon after death as is possible. With each passing

hour, autolysis and putrifaction lessen the chances for an accurate diagnosis

to be made. If animals are small, refrigeration will slow down the rate of
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autolysis. Freezing halts autolysis and is acceptable for animals intended for

bacterial and viral isolation, but renders tissue unsuitable for

histopathology.

We require that rather extensive forms be filled out when a specimen is

submitted. Even trivial detail (previous treatments, vaccinations, previous

disease problems on the farm) can be critical to selection of the appropriate

tests and procedures in arriving at a diagnosis.

Personal delivery by the owner or veterinarian is the best method of

shipment to the VDL. Specimens may be delivered by bus, postal service or

delivery service. Shipping specimens over weekends or holidays may cause

unavoidable delays that render specimens unsuitable and lengthen time from

submission to reporting of results.

The Oregon State University VDL generally operates on an 8 AM to 5 PM,

Monday through Friday schedule. We accept and process specimens received at

night and on weekends, too, but lack of technical help often means that special

procedures and examinations must await the next regular work day. Out-of-hours

submissions are usually handled by veterinary students who enter the case and

call the veterinary pathologist who is on emergency duty. If an emergency is

felt to exist (herd disease outbreak, etc.) the post-mortem examination will be

conducted at any time and on any day. Nonemergency out-of-hours cases may be

assessed an additional fee. If an animal is being delivered to the Laboratory

from a distant location, it is always best to call the VDL in advance (ph. 754-

3261) in order to alert the Laboratory and insure that someone will be on hand

to expedite the examination and processing of specimens.
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FACILITIES:

Physical facilities for the VDL are limited, but attractive and

functional. Excluding faculty office space, the VDL occupies slightly over

6,000 square feet in Magruder Hall and the Veterinary Research Laboratory.

Laboratory units consist of Pathology (including necropsy, histopathology, and

electron microscopy), Clinical Pathology (hematology and clinical chemistry),

Microbiology, Virology, and Avian Serology sections. Our capabilities in

Diagnostic Toxicology are limited and most specimens for toxin analysis have to

be forwarded to laboratories in other states. As the volume of work continues

to increase, the VDL will become increasingly cramped for space. This has

already reached a critical level in the microbiology, histopathology, and avian

serology laboratories.

FEES:

The VDL operates on a subsidized fee-for-service basis. The State

subsidizes the work for food and fiber animals at a higher level than that for

horses or pets. Overall, income generated by the VDL represents approximately

33-34% of the operating budget.

SHEEP DISEASE DIAGNOSIS:

Sheep work through the Veterinary Diagnostic Laboratory represents only

about 3% of our total accessions (see Table). The work tends to be highly

seasonal, with the majority of sheep accessions occurring in January through

March when most of the abortion problems and neonatal diseases are encountered.

The remaining sheep accessions are scattered throughout the year and involve

diagnosis of infectious disease, toxicity, and deficiency disease problems.

Other than serologies for ovine progressive pneumonia and leptospirosis, few
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ovine serums are analyzed in the laboratory. One new technique we have

employed is the serologic diagnosis for ram epididymitis using the Knzyme

kinked Ijnmuno&orbant Assay (ELISA). This procedure is very efficient, can be

done in as few as two days, and is currently used by several states as the

official test in programs for eradication of epididymitis.

1986-87

Accessions Percent

Cattle 1,749 15.66%
Horses 3,116 27.90
Sheep 348 3.12
Swine 123 1.10
Goat 142 1.27
Dog 3,267 29.25
Cat 1,067 9.55
Poultry 779 6.98
Other 579 5.47

TOTAL 11,170 100.00%
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EVALUATION OF YELLOW "FEED" PEAS AS PROTEIN SOURCE
IN RATIONS FOR GROWER-FINISHER SWINE

D.C. England

INTRODUCTION

About ten years ago several European countries began attempts to develop
varieties of peas for use as protein source in feeds. Some of those varieties
are being evaluated as potential crops in Oregon; we have evaluated use of two
varieties in swine rations. A locally produced protein source as effective as
soybean meal at prices more favorable than soybean meal could enhance swine
production economic efficiency in Oregon and the Pacific Northwest with likely
increase in hog numbers. At the 1986 OSU Animal Swine Day, we reported
evaluation of the Miranda variety in grower-finisher wheat-base diets (Ore.
Agric. Exp. Sta. Spec. Rept. 771); production and carcass results were not
different from use of soybean meal as protein supplement when peas supplied
33, 66 or 100% of the supplemental protein.

During the past year, similar evaluation was made of the Amino variety of
yellow feed peas in barley-based rations. Partial support forthiT research
was provided by Production Service International, Inc. and Dennis Combs, Ag.
Consultant, Inc. Peas replaced soybean meal (and appropriate amounts of
grain) to supply 33, 67 and 100% of supplemental protein. Protein content of
peas was 22.4%. During grower phase (65 to 125 lbs.) average daily gains
(lbs) were 1.72, 1.89, 1.86 and 1.83 for rations in which 0, 33, 67 and 100%
of protein was supplied by peas; feed/gain was 2.65, 2.24, 2.48 and 2.25

respectively.

From 125 to 240 pounds, average daily gains were 1.98, 2.06, 2.12 and
2.41 lbs, respectively, with feed/gain of 3.42, 3.39, 3.42 and 3.12,
respectively. The finisher phase data suggest benefit from increased energy
content of peas compared to barley as increasingly higher levels of peas
replaced soybean meal and associated amounts of barley. No adverse effects
were observed on any production or carcass trait.

POTENTIAL BENEFITS

If yields of peas and production costs are favorable, markets for the
crop will be needed; this circumstance could provide a mutually beneficial
situation for agronomic farmers and swine producers with benefit to both
economies and thus to the state of Oregon.
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Research Program Report

Lupin Seed as a Feedstuff for Swine

J. Kelly, P.R. Cheeke and D.C. England
Dept. of Animal Science
Oregon State University

Introduction

The swine and poultry industries of the Pacific Northwest are at a

competitive disadvantage because of the lack of locally-produced corn and

soybean meal, which are the foundation of swine and poultry feeding programs in

the US. There is a continuing need for the development of locally-produced

alternatives to corn and soybean meal which are transported to this region at

considerable expense from the midwest. The objective of this program is to

evaluate lupin seed as an ingredient in swine rations to replace part of the

corn and soybean meal.

Methods

In the first experiment, levels of 10, 20 and 30% lupin seed were included

in the diet at the expense of corn and soybean meal. Seed was of the Ultra

variety, a white lupin reputed to have a low alkaloid content. It contained

27% crude protein. Seventy-two crossbred pigs were used, with 3 pigs per

replicate and 3 replicates per treatment. The experiment was divided into

grower and finisher phases.

In the second experiment, treatments were used in an attempt to identify

the causes of reduced performance seen with lupin seed diets in Experiment 1.

Treatments added to a diet with 30% lupin seed were lysine, molasses and

ferrous sulfate, in order to assess the possibility of protein quality,

palatability or manganese toxicity as causes of poor performance. Lupin seed

contains alkaloids which are bitter, and lupins also may accumulate high levels
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of manganese, which may increase iron requirements. The addition of molasses

was intended to mask adverse palatability effects of lupin alkaloids, while

ferrous sulfate may counteract excess manganese. The lupin seed contained 1280

ppm manganese by analysis; this is a potentially toxic level.

Results

In Experiment 1, average daily gain was depressed in the grower phase with

each level of lupin; gains were 1.87, 1.83, 1.50 and 1.40 lb per day with 0,

10, 20 and 30% lupin. The values at 20 and 30% lupin were significantly lower

than for 0 and 10% lupin. In the finisher phase, average daily gains were

2.07, 2.00, 2.00 and 1.70 lbs per day for 0, 10, 20 and 30% lupin. These

results indicate that finishing pigs are more tolerant of lupin than younger

animals. Evidence of adverse effects of lupin on feed intake, including

episodes of vomiting and excessive feed wasteage, suggested the presence of

unpalatability factors, with lupin alkaloids the likely factor.

In Experiment 2, average daily gains were 1.93 and 1,48 lb per day for 0

and 30% lupin. Treatments of 30% lupin with added lysine, molasses and ferrous

sulfate gave gains of 1.54, 1.35 and 1.27 lb per day. Thus there was a slight

response to lysine, and reduced gains with molasses and ferrous sulfate. The

adverse effects of the latter treatments are difficult to explain.

Conclusions

Further work is in progress to attempt to identify the causes of poor

performance with the lupin seed used in these trials. A method of analyzing

alkaloids in lupin seed and animal tissues is being developed. The

availability of manganese in lupin seed is currently being evaluated.
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Title: Identification of Proteins Unique to Porcine Adipocyte Plasma
Membranes

Authors: J. Killefer, C.Y. Hu, G.M. Banowetz

Introduction: The production of adipose tissue by the livestock industry is
very expensive and wasteful. It would be very desirable to reduce the
amount of fat that is deposited by a market weight animal thereby reducing
the cost to the producer and consumer and at the same time producing a
product of higher quality. Currently, very little is known about where
adipocytes come from and what it is that makes an adipocyte different from
the other types of cells of the body. What is it that makes the adipocyte the
preferred cell type for the storage of fat? We predict that the surface of the
cells is what distinguishes the different cell types from each other. The cell
surface (plasma membrane) contains numerous proteins and receptors that
are intimately involved in cell recognition and the transport of nutrients in
and out of the cell. The ability to identify these particular plasma membrane
proteins will allow for the determination of where adipocytes come from and
the possible role of these proteins in the deposition of fat droplets within the
adipocyte. The particular tool to be used in this research involves the
production of a target-specific monoclonal antibody.

Methods: To produce the monoclonal antibody we first had to isolate our
antigen (the compound that will be recognized by the antibody). The antigen
was produced by digesting away the connective matrix that was holding the
individual adipocytes together in the fat tissue of a Duroc X Yorkshire X
Landrice pig. The individual adipocytes were broken open and the plasma
membranes isolated. The plasma membranes were used to immunize mice
so that they would produce antibodies against the pig adipocyte plasma
membranes. The individual mouse lymphocytes that were producing the
antibodies were isolated and fused to another type of cell that allowed for
their continued growth in flasks. Since each mouse lymphocyte was
producing a monoclonal antibody, all of the antibodies produced from each
individual lymphocyte recognized a unique protein found on the adipocyte
plasma membrane. The antibodies can bind to their particular proteins and
for this reason can be used for the identification and isolation of cells
possessing them.

Results: Currently we are in the process of screening our monoclonal
antibody producing cells for the production of antibodies that are recognizing
plasma membrane proteins that are unique to the adipocyte. There are
strong indications that adipocytes possess proteins only found in this tissue
type as well as plasma membrane composition differences among the
different fat sites. This is very exciting because of the implications that this
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research suggests. This approach allows for a method of identifying where
adipocytes come from and for the possible identification of the processes
involved in the filling of the adipocytes with lipids. Understanding of these
mechanisms allow for the potential to control them, and in this case suggests
a possible means of controlling the amount of fat deposited on livestock. The
energy that normally would have gone into fat production would be made
available for muscle production. This makes possible the production of a
leaner animal on less feed.
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A ROLE FOR PLASMINOGEN ACTIVATOR IN
EARLY EMBRYO DEVELOPMENT

Alfred R. Menino, Jr., Arie R. Dyk, Catherine S. Gardiner
Mark A. Grobner and Jane S. Williams

INTRODUCTION

Plasminogen activator is an enzyme responsible for the conversion of the
serum protein, plasminogen, to the active protease plasmin. Plasmin functions
in the normal physiologic state of the animal to break down clots which have
formed from vascular damage or wound repair. The precursor of plasmin,
plasminogen, is produced by the liver and is present in the blood and several
other tissues. Plasminogen has been detected in the uterus and embryos from
several species can produce plasminogen activator. The ability to convert
plasminogen to plasmin enables the embryo to have a convenient source of
protease available for several developmental processes requiring membrane or
tissue breakdown. One developmental process which our laboratory is
investigating is the mechanism used by the embryo to shed the membrane known
as the zona pellucida. The zona pellucida is an acellular layer surrounding
the embryo which is eventually shed in the process known as hatching.
Hatching occurs early in embryo development and for most mammalion species is
completed by day 11 of pregnancy. The exact mechanism used by the embryo to
effect hatching is not known. The popular opinion is that the uterus produces
a factor which partially erodes the zona pellucida and allows for the
expanding embryo to split and escape from the zona pellucida.

Our theory is that the embryo, at a particular developmental age,
converts uterine plasminogen to plasmin by producing plasminogen activator.
The plasmin then erodes the zona pellucida and in concert with the expanding
embryo, provides the conditions facilitating hatching. We feel that
investigation of the hatching mechanism is important to the understanding of
interactions between the embryo and uterus. Several reports have indicated
that approximately 30% of the embryonic death in the livestock species occurs
during the period of embryonic hatching. Elucidation of the processes
involved in hatching may provide information that can eventually be used in
alleviating the rate of embryonic death which occurs at this time in

pregnancy.

METHODS
Cow embryos. Initial work demonstrated that cow embryos collected 7 days
after breeding produced and released plasminogen activator into the culture
medium. Peak production of plasminogen activator corresponded to day 9
embryos and remained high thru hatching which occurs between days 10 and 11 in
utero. Addition of plasminogen to the culture medium did not increase the
number of embryos hatching, despite embryonic conversion of plasminogen to
plasmin, although embryos in media with plasminogen hatched sooner. A zona
pellucida dissolution assay was used to assess solubility changes in the zona
pellucida induced by plasminogen, however, no effect of plasminogen on zona
pellucida solubility was observed.
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Sheep embryos. Production of plasminogen activator by sheep embryos was first
detected at day 5 which is 2 days earlier than in cow embryos. This is an
interesting observation since sheep embryos hatch approximately 2-3 days
earlier than cow embryos. A similar profile was observed in plasminogen
activator production where peak values were associated with embryos
approximately 2-3 days prior to hatching. Plasminogen activator production
remained high thru hatching and, unlike the cow, increasing the level of
plasminogen in the culture media increased the number of embryos hatching.
Also, significant effects of plasminogen were observed on zona pellucida
solubility where increasing plasminogen made the zona pellucida more soluble.

Rabbit embryos. Although we have not yet been able to detect plasminogen
activator production by rabbit embryos using the techniques which were
successful in the cow and sheep, plasminogen affects rabbit embryo
development. More rabbit embryos hatch and rabbit embryos have more cells
when cultured in medium with plasminogen than in medium without plasminogen.

DISCUSSION

Our laboratory has evaluated three species of embryos for the involvement
of plasminogen activator in early development. Cow embryos produce
plasminogen activator yet the activated plasmin has little effect on
development or zona pellucida integrity. Based on these data, plasminogen may
not be involved in early development, however the role of the plasminogen
activator remains to be determined. Sheep embryos produce plasminogen
activator and the converted plasmin has significant effects on development and
zona pellucida integrity. Plasminogen conversion to plasmin by embryonic
plasminogen activator may indeed be the mechanism used by the sheep embryo to
shed its zona pellucida. Although plasminogen activator production by rabbit
embryos remains uncertain, plasminogen stimulates rabbit embryo development by
an as yet undetermined mechanism. In rabbits, uterine plasminogen may
function to regulate early embryo development. These studies have
demonstrated several types of interactions between plasminogen and plasminogen
activator in early embryo development. Further research is needed to

elucidate these interactions so that the information gained can be of value to

the animal industry.
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Research Program Report

Increasing Ewe Reproduction Through Immunization

Howard Meyer and Rob Lewis
Dept. of Animal Science
Oregon State University

Introduction

Reproductive rate is the largest single factor influencing profitability

in commercial sheep production. While incoroporation of Finnsheep genes

has proven advantageous to increasing prolificacy in many intensive production

systems, their use has not been well received in Oregon. An alternate

means of increasing litter size is immunization of ewes against one of

their own hormones. A product for this purpose was developed overseas

and has been commercially available there since 1983 under the trade name

Fecundin® (Glaxo, Australia).

Methods

Fecundin was imported under special permit and administered to two

ewe flocks according to manufacturer's instructions (three and six weeks

prior to mating) in 1985 and 1986. The first flock consisted of 225 crossbred

ewes of five genotypes at the OSU campus. The second flock consisted of

675 commercial whiteface and blackface crossbred ewes in southwestern Oregon.

Ewes received one of four treatment regimens: Fecundin administered

both years (FF); no Fecundin in either year (CC); Fecundin in the first

or second year only (FC and CF). This schedule allowed examination of

direct Fecundin effects as well as carryover effects and the impact of

repeated administration. Ovulation rate was determined by laparoscopy

within one week of mating, and litter size and lambing date were used to

estimate embryonic losses and conception to sequential matings.
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Results

Fecundin administration increased ovulation rate in the OSU flock

by .77 ova/ewe and increased litter size by .24 lambs/ewe lambing. Comparable

results for the commercial flock were .19 ova/ewe and .11 lambs/ewe lambing.

Differences in age, genotypes, location, and body condition make it impossible

to reconcile the flock differences, but FC ewes in both flocks demonstrated

a significant carryover effect in year 2 from Fecundin administration the

previous year. Fecundin tended to reduce conception to the first mating

in both flocks but did not reduce overall conception rate. Blackface cross

ewes in the commercial flock produced fewer lambs (12 lambs/100 ewes) than

whiteface ewes despite comparable ovulation rates. Comparison of litter

size relative to ovulation rates indicated the difference to be due to

higher embryonic mortality in the blackface cross ewes. No differential

Fecundin effect was seen among the five genotypes in the OSU flock.

Conclusions

Fecundin administration increases number of lambs born through induction

of higher ovulation rate. The increase in litter size was primarily due

to production of more twin lambs and fewer singles. Immunization provides

the producer with an alternate to flushing or crossbreeding as a means

of increasing reproductive rate.

Fecundin is not yet licensed or commercially available for use in

North America. Results of trials such as reported here will assist in

its becoming available to producers provided sufficient interest can be

generated amongst suppliers.
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Wheat Versus Corn and Barley in Beef Finishing Rations

by Wade Nichols, Dale Weber and Roger Miller

Two experiments were conducted to test wheat, as compared to corn and
barley, on cattle fed a high concentrate finishing ration. In experiment 1,
forty-four head of British and exotic cross-bred steers were stratified by
weight and allotted to nine groups. The nine groups were then randomly
assigned to one of three finishing rations: 1) 70 per cent corn; 2) 70 per cent
barley; and 3) 70 per cent wheat. In addition to the grain, the pelleted diets
all contained 17 per cent oats, 10 per cent alfalfa hay, and 3 per cent dry
additives. The nutrient content of the three diets was similar across
treatments. Feed intake was recorded daily, as well as individual steer
weights every 28 days. The steers remained on feed until they were finished
which was determined by visual appraisal and by an ultrasonic back fat
measurement with a minimum of 0.3 inches. Feedlot parameters measured were
finished weight, average daily gain, feed to gain ratio, and days on feed.
Carcass parameters included dressing percent, loin eye area, percent kidney,
pelvic, and heart fat, backfat thickness, quality grade, and yield grade.
Treatment diets had no significant effect on the feedlot or carcass parameters.

In experiment 2, the statistical design used was a cross-over design with
repeated measures. Six head of three-year-old heifers that were rumen
fistulated and spayed, were randomly assigned to one of three groups.
Treatments consisted of the same rations as in experiment one. The treatments
were then rotated so that each group of two heifers received each treatment
during one of the three periods. Each treatment period consisted of three
distinct phases: 1) a 7-day adjustment period when cattle received grass hay
only; 2) a 28-day ration adjustment period during which cattle were gradually
adjusted to the high concentrate ration over a period of 18 days. The last 10
days cattle received 15 lbs/head/day of the treatment ration only; 3) a rumen
fluid sampling period. Samples were taken on the hours of 0, 2, 4, 8, and 12.
Hour zero represents the time just prior to the morning feeding. At the time
of sample collection, rumen pH was determined. The wheat diet depressed rumen
pH (12 (.05) when compared to either barley or corn. There was also a
significant hour effect within, but not between treatments (12 (.001) Gas
chromatography was used to determine volatile fatty acid and lactic acid
concentrations of the rumen fluid. Again a significant hour . effect was
determined within, but not between treatments of the straight chain fatty acids
(12 (.001) and lactic acid (P<.05). The branched chain fatty acids remained
constant over the time periods. Corn did exhibit a numerical difference in
total acid concentration. It was somewhat lower than either barley or wheat.

Wheat did not demonstrate detrimental effects in either experiment. This
trial demonstrated that under these conditions wheat can be an effective feed
grain for beef cattle finishing rations, and the constraints to feeding wheat
would be price and availability.
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Relationships Among Rump Type Traits and Reproductive
Performance in Holsteins

Leland Shapiro and Lloyd Swanson

Descriptive type classification has been used for evaluating purebred
Holstein cattle since 1967. Most dairymen who use this program are concerned
with functional aspects of type, that is, those traits related to the cow's
ability to maintain high milk production. Functional type traits generally
include feet and legs, mammary system and dairy character. The rump and rear
legs are especially important, being on the "business end" of the cow, in
determining mobility and, possibly, fertility. Certainly it is recognized
that cows with large pelvic areas are known for calving ease.

Corrective breeding can have an effect on type and hence on overall
productivity. Dairy judges prefer a rump where the pin bones are slightly
lower than the hooks in the belief that it results in better uterine drainage
and improved health of the reproductive tract. Reproduction performance can
be measured by evaluating services per conception, days open and calving
interval. A 12-month calving interval is considered ideal but is seldom
obtained. However, a recent survey of Washington herds indicated that a 385-
day calving interval was optional for maximum production. An average herd
will have a calving interval of 13-13.5 months, days open averaging 100-115
days and about 2 services per conception.

The objective of this study was to examine relationships among the linear
rump traits (vulva angle, tailhead, rump angle, rump length, rump width) and
the linear rear leg traits (rear legs - side view, rear legs - position, rear
legs - rear view, mobility, foot angle, postures and toes) with reproductive
performance (days open, services per conception and calving interval) in
Holsteins and to develop indices to predict reproductive performance from
mathematical functions of the anatomical traits.

In preliminary regression analysis for both registered and grade cattle,
independent regression coefficients for rump angle, rear legs side view, rear
legs position, and rear legs rear view, were not significant (P>.05) in
equations for predicting days open or times bred, and hence they were dropped
from the final model.

Multiple regression analysis used days open and times bred as dependent
variables and season calved, geographic location, lactation number, MEMi1k,
foot angle, rump width and quadratics for MEMi1k, foot angle, and rump width
as independent variables. Stepwise regression analysis was used.

Coefficients of determinations (R 2 ) were calculated to see what
proportions of the variability was attributable to he independent variables.
The R 2 indicate that 5.3% of the variability of days open and 4.7% of the
variability of times bred in registered cattle was accounted for by the type
traits, foot angle and rump width when the effects of season, geographic
location, lactation number and MEMi1k were included in the model. In the
grade cattle, the R 2 for days open as the dependent variable was 3.5%. There
was no significant model for times bred in the grade group.

52



In conclusion, it doesn't appear that the managers of either grade or
purebred Holstein dairy herds have been or can be successful in improving
fertility through selection for selected conformational type traits. This may
help explain why the heritability for fertility is zero.	 We must develop

better phenotypic criteria if we are to become successful in improving
fertility through selection of conformational traits.

53



EMBRYONIC MORTALITY IN PUBERTAL GILTS

Fredrick Stormshak, A.R. Menino, Jr. and D.C. England
Department of Animal Science

Oregon State University

Introduction: A major factor limiting production efficiency of swine is
reduced reproductive performance of young pubertal gilts. It is well
documented that gilts at pubertal (first) estrus ovulate fewer ova and, if
Mated, experience greater early embryonic losses than do gilts mated at a
subsequent estrus. Because of the lower ovulation rate and increased
incidence Of embryonic mortality in pubertal gilts, it has been traditional
for swine producers to delay mating gilts until the second or third estrus.
However, this practice constitutes an economic loss to the producer through
feed and labor expended. This economic loss could be circumvented if

embryonic mortality in the mated pubertal gilt could be reduced to ensure a
larger litter at birth. It is also recognized that on the basis of the ratio
of sows to gilts in a breeding herd, loss of potential litter productivity due

to embryonic mortality is in total much larger in the sow herd. Perhaps
because of relatively more embryos that survive to birth, this loss is not

acutely recognized and is generally regarded as "normal". The Cause(t) for

this so-called "normal" mortality that occurs in the sow population -and the

embryonic mortality that occurs in pubertal gilts may be identical.

Methods: Research at Oregon State University has focused on identifying the
causes for the increased incidence of embryonic mortality in the pubertal

gilt. Experiments have been conducted to determine whether embryonic
Mortality in the pubertal , gilt is attributable to: 1) reduced production of

hormones in the dam, and 2) an intrauterine environment that is hostile to

embryonic development and survival. A related experiment has been conducted

to evaluate developmental characteristics of embryos from pubertal gilts
during culture. A study Was also performed to ascertain whether induced

increase in ovulation rate of the pubertal gilt would result in an increase in

surviving embryos during early gestation. For purposes of comparison the
abOVedescribed experiments have involved the use of gilts mated at puberty
And third estrus. Prepubertal gilts were exposed to boars to induce puberty,
which on the average was achieved at a body weight of 85-95 kg.

Results:

Experiment 1. The primary hormones necessary for establishment and
maintenance of pregnancy in the gilt or sow are progesterone and estrogens.
Changes in the systemic blood levels of progesterone and estrogens were
measuTed in mated pubertal and third estrous gilts on days 3, 15 and 30 of
gestation. Average number of ovulations in pubertal gilts was significantly
less than in third estrous gilts (12.2 vs. 14.5) with no difference in
fertilization rate of ova (100 vs. 98%). Embryonic survival on day 30 of
gestation was significantly lower among gilts mated at pubertal versus the
third estrus (66.7 vs. 89.4%). Serum concentrations of progesterone and
estrogen were lower in pubertal versus third estrous gilts at each stage of
gestation studied but the differences were not significant. Results of this
experiment suggest that the increased embryonic mortality in pubertal gilts is
not due to a deficiency in hormone production.
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Experiment 2. The objective of this experiment was to determine whether
the intrauterine environment of the pubertal gilt was hostile to embryonic
survival. Embryos (1-8 cell stage) recovered from pubertal gilts and from
second, third and fourth estrous gilts were transferred to nonmated
synchronous first and third estrous recipients. Gilts were slaughtered on day
30 of gestation to assess embryo survival. Percentage of viable fetuses in
pubertal gilts that were pregnant was not different from that of pregnant
third estrous gilts (70.0 vs. 70.2%). However, when source of embryo was
considered, percentage of viable fetuses resulting from transfer of embryos of
pubertal gilts was significantly less (64.2%) than that from gilts that had
exhibited more than one estrous cycle (80.0%). Results of this study indicate
that the uterine environment of the pubertal gilt is just as capable of
supporting embryonic development as that of the third estrous gilt. The
acquired data also suggest that some ova of the pubertal gilt may be endowed
with a defect that can eventually cause embryonic mortality.

Experiment 3. This experiment was conducted to determine whether embryos
recovered from pubertal and third estrous gilts differed in their ability to
develop in culture. One- to eight-cell embryos were recovered from pubertal
and third estrous gilts 36-48 hours after onset of estrus and placed into
culture. Microscopic examination of embryos was used to monitor their
development in culture. More one-cell embryos developed into blastocysts
(40%) and more two-cell embryos developed into expanded blastocysts (37%) from
third estrous gilts than from pubertal gilts (9 and 14%, respectively).
Significantly more three- to four-cell embryos developed into blastocysts
(90%) and expanded and thinned the zona pellucida (58%) from third estrous
gilts than from pubertal gilts (61 and 9%, respectively). This study
demonstrated that more embryos of pubertal gilts, compared to those of third
estrous gilts, fail to undergo appropriate blastocyst development. Results of
this study also lend support to the hypothesis that some ova of pubertal gilts
may carry a defect that prevents embryonic survival.

Experiment 4. The objective of this study was to ascertain whether
injection of gonadotropin releasing hormone (GnRH) into the mated pubertal
gilt would increase ovulation rate and thereby increase the number of
surviving embryos. Gonadotropin releasing hormone acts on the pituitary gland
to cause the release of luteinizing hormone (LH), which in turn causes
ovulation. Injection of GnRH into pubertal gilts at initial mating 12 hours
after detected estrus significantly increased ovulation rate compared with
that of centrol pubertal gilts (14.7 vs. 12.1, respectively). However,
treatment with GnRH did not enhance the mean percentage of viable fetuses as
determined on day 30 of gestation (treated, 74.7 vs. control, 83.5%). Thus,
increasing the ovulation rate did not result in a proportionately greater
increase in embryo survival.

Conclusions. The results of studies conducted at Oregon State University have
served to eliminate some causes for increased embryonic mortality in pubertal
gilts. The acquired data seem to suggest that defective ova may be the
underlying cause for the increased embryonic mortality that occurs in the
pubertal gilt. Research is currently underway to examine some factors that
might cause abnormal ova while they reside in the ovarian follicle.

This research was supported in part by a grant from the National Pork
Producers Council, Des Moines, IA.
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DEVELOPMENT OF POLYCLONAL ANTIBODIES SPECIFIC TO OVINE ADIPOCYTES

A.R.Nassar and C.Y.Hu

INTRODUCTION: 

The means by which ruminants are raised typically result in
excessive deposition of carcass fat. This represents a serious
inefficiency in the production of the meat animals. Because fat is
not only calorically expensive to deposit, but also a large percent is
trimmed from carcasses and discarded. Excessive fat on meat also
poses a negative image to the health-conscious consumers.

In the past efforts to modulate growth in ruminants have involved
nutrition manipulation and breeding selection for leaner animals.
-Recently, the use of hormones (steroid implants, somatotropin and $ -
adrenergic agonists) appears to hold a promise in increasing protein
accretion and reducing fat deposition of meat animals. However, there
is also some concern about the acceptance of many of these substances
by consumers as well as government regulatory agencies and this may
hinder their availability for future use.

Recently, a new approach to reduce body fat content has been
reported. This approach involved the generation of antibodies
specific to rat fat cells. Administration of the generated antibodies
to rats was effective in reducing carcass fat by more than 30%. 	 This
immunological method in reducing body fat content of the animals has
several advantages; first, since this is actually a passive
immunization which uses natural product to administer to the animals
and second, it has no danger of drug residues. The reduction of
carcass fat will not only improve the image of the meat industries,
but it will also allow for more efficiency in meat production. The
objectives of this study are to develop high specificity polyclonal
antibodies against ovine adipocyte plasma membranes and to examine
their cross reactivity with other tissues.

METHODS:

Adipocytes were isolated from subcutaneous fat depot using
collagenase digestion. Plasma membranes were prepared from the lysed
adipocytes using percoll gradient centrifugation method. Antisera
were developed in pony mare via immunization of sheep with adipocyte
plasma membranes. Antibody titer and cross reactivity with plasma
membranes from other tissues were determined using enzyme linked
immunosorbent assay (ELISA).

RESULTS AND DISCUSSION: 

The developed antisera show maximum binding to adipocyte plasma
membranes (APM) and cross reactivity of 77% with liver and 25% with
red blood cell (Figure. 1). However, such cross reactivity with both
liver and RBC plasma membranes can be minimized by absorption of the
antisera with liver plasma membranes over three hour period (Figure.
2) without a significant reduction in antisera binding to the target
adipocyte membranes (Figure. 3). Antisera also showed higher binding
to the adipocyte plasma membranes from sternum (100%) which was used
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in the immunization procedure, compared to that of tail (87%) or
perirenal (78%) sites. The developed antisera also cross reacted with
adipocyte plasma membranes from pig (50%) and rat (20%).

These results indicate that antisera to sheep adipocytes can be
purified through absorption of the antisera with liver plasma
membranes. The different binding abilities of the developed antisera
to sheep APM from different sites and APM of rats and pigs support the
hypothesis of the existence of site and species specific adipocyte
plasma proteins.

The subsequent studies will involve in vitro evaluation of the
developed antisera on fat synthesis and various substrates oxidation
by the ovine adipocytes and in vivo evaluation of the administration
of the developed antibodies on body composition,	 carcass
characteristics, blood metabolites and efficiency of feed utilization
in sheep.
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Meadowfoam Meal: A Potential Feedstuff for

Oregon Livestock Producers

P.R. Cheeke

Meadowfoam (Limnanthes alba) is a potential oilseed crop for the

Willamette Valley. Meadowfoam is a winter annual native to the Pacific

Northwest region. It thrives on waterlogged, poorly drained soils and thus is

of interest as an alternative to grass seed production on wet soils in the

Willamette Valley. Meadowfoam does not require field burning, and so would be

a suitable replacement for grass seed crops in areas close to urban centers

where field burning is a controversial issue.

Domestication of meadowfoam as a crop is a result of a USDA study on the

fatty acid content of seeds of wild plants. Meadowfoam seed was found to

contain some unique fatty acids with potential industrial application.

Meadowfoam oil is unique because over 95% of the fatty acids have 20 carbon

atoms or more. Some of the potential uses of meadowfoam oil include lubricant

additives and manufacture of cosmetics. Meadowfoam oil and jojoba oil (jojoba

is a desert shrub native to the US southwest) are considered the two main

possibilities to replace sperm whale oil in cosmetics. Jojoba oil is further

along the road to commercial development, and is currently used in shampoos,

hair conditioners and lipstick.

Development of meadowfoam as a viable crop will depend on the success of

plant breeders at Oregon State University in selecting varieties with greater

yield potential. Current yields are too low to make production of meadowfoam
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profitable. Considerable improvement of yields has been achieved, and with

recent acquisition of USDA funding, further progress can be expected.

Assuming that meadowfoam production does develop in western Oregon, and

that an oil extraction plant is constructed in the state, then meadowfoam meal

will be available as a feedstuff. Meadowfoam meal is the residue remaining

after the oil is removed. Other common oil meals of this type include soybean,

cottonseed, rapeseed and canola meals. Compared to other oil meals, meadowfoam

meal is somewhat low in quality as a potential feed (Table 1). Because

meadowfoam seeds have a fibrous hull, the meal is high in fiber and thus fairly

low in protein (the protein content is diluted by the large amount of fiber

present). In addition, meadowfoam meal has a high content of glucosinolates.

These are sulfur-containing compounds which have a "hot", bitter taste (the

condiment effects of mustard and horseradish are due to their glucosinolate

content) and many of them are goitrogenic. Goitrogens inhibit synthesis of

thyroid hormones, causing goiter (enlarged thyroid gland). Ruminants are less

sensitive to glucosinolates than monogastric animals like swine and poultry.

Additionally, they are more suited to use of high fiber ingredients. Thus it

would appear likely that meadowfoam meal would have more potential as a

feedstuff for ruminants (cattle, sheep) and other herbivores (horses, rabbits)

than for monogastrics (swine, poultry).

Over the past several years, feeding trials with meadowfoam meal have been

conducted at Oregon Sate University to evaluate it as a feedstuff for several

types of livestock. These trials will be briefly summarized.
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Throckmorton et al. (1981) evaluated meadowfoam meal in diets for broiler

chickens and rabbits. Hexane-extracted raw meal was used, along with various

processing methods including steam-cooking, steam-cooking plus soda ash, and

acetone extraction.

Feeding raw meadowfoam meal to chicks at 28% of the diet (to provide 30%

of total dietary protein) caused severe growth depression and significant

mortality (Table 2). The three processing treatments improved performance to a

level similar to that of the controls. Thyroid gland and liver enlargement,

both signs of glucosinolate effects, were noted. The results indicate that

suitably processed meadowfoam meal could be successfully used in poultry diets,

at least on a short term basis. Long term effects of the glucosinolates could

possibly impair performance, particularly of layers. In a second trial (Table

2), the addition of iodinated casein, a source of thyroid hormones, eliminated

the effects of meadowfoam meal on thyroid size. Additional iodine had no

effect. A supplement of the amino acid lysine had only a slight effect on

growth rate.

In the rabbit experiment, both raw and steam-cooked meadowfoam meal were

fed. In contrast to the chick results, rabbits were quite tolerant of raw

meadowfoam meal at 16 and 32% of the diet, although there was about 18-26%

depression in growth rate (compared to 89% in chicks fed 30% raw meal). There

was no significant depression in gain with 32% steam-cooked meal, and growth

was still fairly good at 48% steam-cooked meal. These results indicate that

rabbits are quite tolerant of meadowfoam meal. At levels likely to be used

(20-30% of the diet), good results could be expected, particularly with heat-

treated meal.
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Studies to evaluate meadowfoam meal as a ruminant feed were also conducted

(Throckmorton et al., 1982). In the first trial, the effect of 9 and 18% raw

meadowfoam meal on the performance of growing lambs was determined, using 10

lambs per treatment. This was followed by a trial with finishing lambs, with

23% raw meal. The meadowfoam meal replaced equivalent amounts of cottonseed

meal (on an isonitrogenous basis) in the control diet. Results (Table 4) show

that performance with meadowfoam meal was at least as good as that with

cottonseed meal. In a digestibility trial with lambs, digestibility of

meadowfoam meal diets was slightly lower than for the control diets with

cottonseed meal (Table 5).

Because meadowfoam meal contains glucosinolates, which are thyroid

inhibitors, there is concern that long-term feeding of the meal or feeding it

to pregnant animals could cause problems with goiter. A trial was conducted

with pregnant ewes; they were fed a diet containing 23% meadowfoam meal for the

last 7-9 weeks of gestation. Although there were no significant differences in

serum thyroid hormone levels of the ewes and lambs on the meadowfoam treatment

compared to controls, two cases of goiter in lambs from ewes fed meadowfoam

meal were observed. Based on these results, meadowfoam meal should not be fed

to pregnant ewes until the goiter problem is fully assessed. Similarly,

evidence of goitrogenicity in goats was observed (White and Cheeke, 1983).

The final experiment conducted with ruminants involved the feeding of

diets containing 12.5 and 25% meadowfoam meal to beef cattle (Miller and

Cheeke, 1986). Over-all, there were no significant effects on cattle

performance. The gains were depressed in the first four-week period, due to
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initial feed rejection by some of the animals. However, this was made up by

compensatory gains (Table 6).

The results of these studies indicate that meadowfoam meal is a suitable

feedstuff for growing ruminants and herbivores such as rabbits. There are

definite effects of the glucosinolates on the thyroid status of animals fed the

meal. While these effects appear to be of little significance in growing

animals, they could be a major problem in pregnant females, because fetal

tissues are very sensitive to glucosinolates. Before meadowfoam meal is used

in diets for pregnant animals, the goitrogenicity problem requires further

assessment.
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Table 1.	 Chemical composition of
raw meadowfoam meal.

Composition

Dry matter 92.7
Protein (N x 6.25) 21.1
Acid detergent fiber 26.6
Ash 13.1
Total glucosinolates 4.2
Ether extract 1.9
Calcium 1.14
Phosphorus (total) 0.82

Alanine 0.71
Arginine 1.35
Aspartic acid 1.21
Cysteine 0.09
Glutamic acid 2.78

Hiatidine 0.41
Isoleucine 0.60
Leucine 1.11
Lysine 0.96
Methionine 0.28
Phenylalanine 0.70
Proline 0.80

Serine 0.64
Threonine 0,63
VOline 0.78
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Table 2. Performance of broiler chicks fed various levels of raw and processed
meadowfoam meal (MFM).

Diet Avg. Daily
Gain (g)

Feed/
Gain

Thyroid
Wt. (mg/

100 g B.W.)

Liver
Wt. (g/

100 g B.W.
Morta-
lity

Trial 1:

Control 27.2* 2.07* 14.1 2.97* 2/20
Raw MFM 3.1 3.68 15.7* 3.65* 12/20
Steam-cooked MFM 24.3 2.38 32.2* 3.75* 2/20
Steam-cooked MFM + soda ash 23.4 2.55 23.7 4.09 2/20
Acetone-extracted MFM 24.7 2.41 12.7 3.26 2/20

Trial 2:

Control 31.5
*
* 1.91* 12.8* 2.70 1/20

Steam-cooked MFM 24.3* 2.39* 27.3* 4.50 1/20
Steam-cooked MFM + KIa 23.4* 2.48* 27.5* 4.96 4/20
Steam-cooked MFM + 10c b 24.4* 2.58* 2.7* 4.26 4/20
Steam-cooked MFM + lysine 26.0 2.32 28.2 3.94 3/20

a
RI potassium iodide.
IOC iodinated casein.
Significantly different from control value (P < 0.05).

Table 3. Performance of rabbits fed raw and steam-cooked (SC)
meadowfoam meal (MFM).

% Dietary
% MFM	 Protein	 Avg. Daily	 Feed/

in Diet	 Supplied	 Gain (g)	 Gain	 Mortality
by MFM

0 0 43.5 1.89 3/10
16 SC MFM 20 SC MFM 42.9 1.76* 2/10
32 SC MFM 40 SC MFM 38.0* 2.15* 1/10
16 raw MFM 20 raw MFM 35.8* 2.42* 1/10
32 raw MFM 40 raw MFM 32.0* 2.36* 0/10
48 SC MFM 60 SC MFM 31.0* 2.60* 0/10
64 SC MFM 80 SC MFM 8.3 5.29 6/10
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Table 4. Performance of growing-finishing lambs fed
meadowfoam meal (MFM).

Diet
Initial
Wt. (kg)

Avg. Daily
Gain (g) Feed/Gain

Growing lambs:

Control 23 200 6.7
9% MFM 21 260 5.0
18% MFM 22 250 5.2

Finishing lambs:

Control 37 230 9.0
23% MFM 37 230 8.7

Table 5. Apparent digestibility of diets by sheep.

% Digestibility

Diet
Acid

Dry	 Crude	 Gross	 Detergent
Matter	 Protein	 Energy	 Fiber

Basal 76.8 74.8 76.9 37.4
90% basal + 10% CMSa 77.1 76.5 76.8 36.3
80% basal + 20% raw MFM 72.4 70.0 74.0 17.4
80% basal + 20% SC MFM 70.7 68.8 72.9 19.7

a Cottonseed meal.
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Table 6.	 Performance of beef steers fed raw
meadowfoam meal (MFM).

% MFM in Diet

0 12.5 25

Avg. daily gain (g)

0-27 days 568 469 316
28-55 days 1278 1277 1314
56-84 days 1411 1594 1465
0-84 days 1063 1092 1012

Feed/gain

1-27 days 6.95 8.42 12.50
28-55 days 4.83 4.83 4.70
56-84 days 5.13 4.54 4.94
0-84 days 5.33 5.19 5.60
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INFLUENCES ON WATER QUALITY BY CERTAIN FACTORS IN LAND DISPOSAL
OF DAIRY CATTLE MANURE.

by Mike Gamroth
Extension Dairy Specialist, Oregon State University

Introduction

Dairy cattle waste disposal can contribute to water quality
problems in the Western Oregon. The Department of
Environmental Quality is implementing a permit program
program requiring certain management practices on dairy farms.

To emphasize proper manure management, the Oregon State
University Extension Service is planning farm demonstrations of
typical management practices and will measure their impact on
local water quality.

These demonstrations and evaluations are part of an
interdisciplinary effort called the "Western Oregon Dairy Farm
Resource Utilization Project." Objectives have been identified
for this project. This paper identifies previous research on
three of the objectives:

1.) Determine the nutrient loading rate of tiled and untiled
pastures.

2.) Determine the nutrient uptake and subsequent yield of
forage plants.

3.) Determine the impact of tile drainage runoff on water
quality.

Additionally, this paper should help validate the study methods
proposed and the computer model used to calculate manure
application rates.

Loading Rate

The amount of animal waste to apply to land for disposal or
nutrition of desirable plant species without loss to surface or
groundwater varies greatly.

Research has identified factors affecting use of nutrients and
loss of these nutrients and enteric bacteria. Research by
Knezack and Miller, (1976); Crane et al, (1983); and Moore et al,
(1983), agreed on the following influences on the loading rate of
manures on agricultural land:

Soil texture - Soil particle size affects percolation, water and
nutrient holding capacity, and plant uptake of nutrients. Loose,
sandy loans can receive liquids at a faster rate than heavier
clay soils without over-the-surface flow of effluent, but they
also permit bacteria to leach easily to deeper soil or
groundwater. Compacted soil reduces phosphorus uptake by plants.

Permeability - A function of organic matter, permeability affects
movement of liquids from the surface into soil. A two inch• layer
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of cattle manure essentially seals the soil when maintained,
while modest amounts incorporated in surface soil improves the
percolation rate.

Bulk Density - Water holding capacity and percolation decrease as
soil compaction increases. This can be a disadvantage when
applying liquids to the soil surface, but an advantage when
trying to confine runoff or waste storage.

Moisture holding capacity - Movement of water within the soil
affects waste application rates and availability of moisture and
nutrients to plant species. Sub-surface drainage effects
moisture holding capacity and total soil moisture. It is
discussed more completely later in this paper. Obviously,
soluble minerals and suspended bacteria can move easily in
saturated soils.

Soil pH - Acidity and alkalinity influence the availability of
minerals to plants and bacterial activity in the soil. In acid
soils, minerals tend to be more available for plant uptake,
however, bacterial activity and survival diminishes.

Restrictive layers - A heavy, clay 'hardpan" will reduce
percolation into deeper soil layers. This may reduce liquid
application rates, but will also protect groundwater from
contamination. Once the soil profile is filled will moisture, a
restrictive layer can increase runoff into surface waters.

Temperature - Environmental effects of temperature, moisture, and
sunlight influence bacterial activity and survival. This
indirectly affects conversion of nitrogen to nitrates for use by
plants. Sunlight and dry winds are beneficial when bacterial
contamination must be reduced.

Storage of wastes - Nutrient losses occur in storage. This is
discussed more fully later. Type of storage also affects the
mineralization of wastes in the soil. Initial fermentation or
anaerobic storage tends to increase first-year mineralization
(Knezack and Miller, 1976).

Application rate and method - Obviously, applying liquid wastes
faster than the soil absorbs them results in runoff. Lower
rates, not causing runoff, may provide more nutrients than can be
used by plants before leaching carries them beyond the plants'
root zone. Pound and Crites (1973), found that low-rate
irrigation of 0.5 to 4 acre-inches per week or 2 to 8 acre-feet
per year allowed removal of nearly 100 percent of the total
nitrogen and phosphorus applied. Vegetation buffer zones were
necessary to prevent runoff at the higher application rates.

Septic tank effluent, similar to stored liquid animal wastes,
did not increase nitrates or fecal coliforms in a shallow water
table (about 3 meters) when applied intermitantly at 200 pounds
of nitrogen per acre or once at 4 gallons per square foot rates
on Minnesota soils (Moore and Beehler, 1984).
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Low-rate sprinkler application limited groundwater contamination
and microorganism life, however increased runoff potential.
Sub-surface injection limits runoff, but can increase shallow
groundwater contamination and anaerobic bacterial survival.
(Crane et al, 1983)

Plant uptake - Plants vary in their nutrient requirements.
Growing stage influences nutrient uptake, too. Uptake is
discussed in the following section.

Research has evaluated loading rates under various conditions
(Moore and Beehler, 1984; Goodrich et al, 1973; Hensler, 1970;
and Mathers and Stewart, 1971). In general, loading rates of 15
to 20 tons of raw manure per acre is acceptable for maintaining
water quality under normal conditions. This corresponds to
calculations requiring 0.7 acre per mature cow for disposing of
untreated manure.

Plant Nutrient Uptake

Plant nutrient needs vary, but generally accepted total nutrient
removals for crops grown in Oregon are shown in Table 1:

TABLE 1. NUTRIENTS REMOVED BY SELECTED OREGON FIELD CROPS.

CROP	 YIELD
N	 P
	  Lb./year

Corn silage 32 tons 200 35 203

Wheat 60 bushels 125 22 91

80 bushels 186 24 134

Oats or barley 100 bushels 150 24 125

Alfalfa 8 tons 450* 35 398

Orchardgrass 6 tons 300 44 311

Tall	 fescue 3.5 tons 135 29 154

Bluegrass 3 tons 200 24 149

* Legumes receive most N from air, additional nitrogen
unnecessary though some will be used.

SOURCE: Potash Institute of America

Studies (Knezack and Miller, 1976; and Hensler, 1970) showed
timing was important in the removal of animal waste nutrients
from the soil. More frequent applications increased total
removal and crop yields. Perennials were more effective in
removing nutrients when compared with annual crops with similar
nutrient requirements. This may be due to more complete root
development and organic matter decomposition (thatch) near the
soil surface left from past harvests.

Ellis et al (1973), calculated removal of nutrients by crop
growth and harvest accounted for about 2/3 of the total. The
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remaining change came from microorganism use, decomposition of
organic matter, and chemical changes, such as denitrification.

While soil fertility trials and crop analyses have identified the
above requirements, it is necessary to determine more
requirements and total nutrient removal rates for Oregon species
of field crops.

Losses through Sub-surface Drainage

Installing drain tile in Oregon soils reduces soil moisture
saturation. This allows earlier grazing or soil tilage. When
waste is applied to saturated soils, however, it may provide a
point source pollution problem. Soil animals may burrow in the
soil above drain tiles, reducing soil contact and percolation
time for wastes.

Several studies identified this potential problem. Korkman
(1971), applied 20 tons per acre of raw swine waste followed by
irrigation equivalent to a 4 inch rainfall. Nearly three percent
of the total fecal coliforms applied were found in the tile
runoff. Evans and Owens (1972), calculated about 0.03 to 0.05
percent would be found in tile effluent after a similar rate
application and no rainfall.

Other studies by Edmonds (1976), and Romero (1970), listed the
following factors important in the transfer of microorganisms to
soil drainage tiles:

1.) Tile flow rate (a function of soil moisture.)
2.) Total bacteria in soil before application.
3.) Volume of waste applied and its concentration of

organisms.
4.) Surface soil and vegetation.

Both studies emphasized the importance of the top two inches of
soil and the vegetation in reducing bacterial movement toward the
tile. Light applications of waste remaining on the soil one day
were effective in reducing organism movement and total numbers.

Jenkins et al (1978) estimated 96 to 99 percent of bacteria would
be removed from stored waste applied in the summer, while only 65
percent would be removed in the winter in an overland flow
application system.

Bacterial die-off is a potential advantage of waste storage
(Crane et al, 1983), though no estimations were made in the
liturature.

Nutrient runoff from tile drainage work is limited. Moore and
Beehler (1984) cited the possiblity of nitrogen runoff. They
reported losses of phosphorus and potassium would be less likely
due to solubility, but were possible when soil losses (erosion)
were evident.
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While best management practices are clearly necessary to limit
bacterial discharge from drain tile, more work on nutrient
discharge under various conditions is warrented.

Validate Computer Application Program

Moore and Willrich (1982) prepared a work sheet for calculating
nitrogen, phosphorus, and potassium nutrient production and use.
The worksheet is meant for use by farmers in tying manure
disposal with plant nutrient uptake. Wooten (1987) wrote a
computer-assisted version of the worksheet for microcomputers
(Appendix).

Nutrient production estimates in the program follow those stated
in a comprehensive review by Miner and Smith (1975).

Many studies (Knezack and Miller, 1976; Moore and Willrich, 1982;
Hensler, 1970; and Ellis et al, 1973) discussed the
mineralization of nutrients for use by crop species. Most agreed
that 50 percent of the nitrogen, 75 percent of the phosphorus,
and 80 percent of the potassium would be available the first year
after application on fields where no organic nutrients were
applied the prior year. On fields where animal waste is applied
each year, mineralization is of no consequence and has been
removed from the computer program.

Denitrification, where organic nitrogen compounds are degraded by
soil microorganisms surrendering ammonia to the atmosphere, is
quite variable with the environment. Decomposition of surface
organic matter is also quite variable (Moore and Beehler, no
date; and Miner and Smith, 1975). Both have been ignored in the
computer program.

The previous two sources support storage losses of 75 percent N,
50 percent P, and 40 percent K in slurries stored at least eight
months and applied in the summer. These have been incorporated
in the program. Loss percentages should be reduced for other
storage methods and shorter storage times according to the
Midwest Plan Service Handbook, MWPS-18, page 81.

Summary

Non-point source pollution and its control has generated abundant
research. Information summarizing management practices for
farmers is available in handbooks such as the Midwest Plan
Service Handbooks, MWPS-18 and MWPS-19, and the Oregon Animal
Waste Installation Guidebook available in county Soil
Conservation Service offices.

These and other references provide information on the nutrient
content of animal manures, appropriate loading rates, nutrient
uptake by certain crop species, and the destination of chemical
and bacterial portions of animal wastes under conservative
management. Simply put, when light rates of manure are applied
gradually over large areas, pollution potential is very small.
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More research could define nutrient use by typical Oregon dairy
farm crops, chemical runoff through tile drainage under marginal
conditions, loading rates of manures stored various times and
various ways, and the upper possible limit of liberal manure
applications i.e. limited acreage per cow.
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ANALYSIS OF ACREAGE REQUIREMENT AND FERTILIZER VALUE OF DAIRY MANURE
Oregon State University Extension Service

NAME:	 DATE:	 5/29/87

TOTAL PRODUCTION AND NUTRIENT CONTENT OF MANURE FROM DAIRY COWS

MANURE PRODUCTION
	

NUTRIENT PRODUCTION RATE

	

PER DAY
	

LB. PER DAY
LB.	 CU.FT.	 GAL.	 N	 P	 K

PER
100
	

8.20	 .032	 .24	 .041	 .0073	 .027
POUNDS

FORMULA INFORMATION
Operator Information	 Est. Replacement Heifer Numbers
NO. OF ADULT COWS	 100
	

13 0 TO 2 MONTHS
COW WEIGHT (LBS)	 1350
	

25 2-10 MONTHS
STORAGE (DAYS)	 365
	

51 10 MONTHS-CALVING

TOTAL NUTRIENT PRODUCTION
	

NUTRIENT REQUIREMENT PER ACRE
N:	 28617 LBS
	

N: 200 LBS/ACRE
P:	 5095 LBS
	

P:	 35 LBS/ACRE
K:	 18845 LBS
	

K: 203 LBS/ACRE

MANURE NUTRIENTS RETAINED IN STORAGE
N:	 10016 LBS
P:	 2548 LBS
K:	 13192 LBS

MANURE NUTRIENTS RETAINED AFTER APPLICATION
N:	 7011 LBS
P:	 2548 LBS
K:	 13192 LBS

MANURE NUTRIENT AVAILABILITY
N:	 7011 LBS
P:	 2548 LBS
K:	 13192 LBS

FERT. VALUE OF MANURE
N:	 $1,371.39
P:	 $792.31
K:	 $1,978.77    

TOTAL ACRES REQUIRED PER NUTRIENT
	

$4,142.48
35 FOR N
73 FOR P
65 FOR K

MINIMUM ACREAGE REQUIRED FOR RECOMMENDED APPLICATION
73 ACRES FOR P

ACRES REQUIRING ADDITIONAL SUPPLEMENTS
N:	 38 ACRES
P:	 0 ACRES
K:	 8 ACRES

ADDITIONAL NUTRIENTS REQUIRED FOR TOTAL ACREAGE
N:	 7547 LBS
P:	 0 LBS
K:	 1584 LBS

PREPARED BY GRIFF WOOTEN, DISTICT DAIRY AGENT,
MARION COUNTY EXTENSION OFFICE, SALEM, OREGON.



BIBLIOGRAPHY

1976,. Livestock waste facilities handbook. Midwest Plan Service Handbook
MWPS-18

Crane, S.R. et al. 1983. Bacterial pollution from agricultural sources:
a review. Transactions of the ASAE . Vol. 26 No. 3 pp 858-866, 872.

Edmonds, R. 1976. Survival of coliform bacteria in sewage sludge applied to a forest
clearcut and potential movement into ground water. Appl. Environ.
Microbiol. 32:537-546.

Ellis, B. G. et al. 1973. Land treatment of wastewater in Southeastern
Michigan. Report to the U.S. Army Corps of Engineers. Contract Nos.
DACW 35-73-C 0163-0170.

Evans, M. R. and J. D. Owens. 1972. Factors affecting the concentration
of fecal bacteria in land drainage. Water J. Gen. Microbiol. 71:477-485

Goodrich, P. R. et al. 1973. Land and crops utilization of animal manure
at five Minnesota locations. ASAE 73-430.

Hensler, R. F. 1970. Cattle Manure: I Effect on crop and soils; II Retention
properties for Cu, Mn, Zn. PhD Thesis; University of Wisconsin, Madison.

Jenkins, T. F. et al. 1978. Performance of overland flow treatment in
cold climates. In: Land Treatment of Wastewater, Internat. Symp.,
Hanover, NH. August. pp 61-77.

Knezek, B. D. and Robert Miller. 1976. Application of sludges and wastewaters
on agricultural land. A Planning and Educational Guide. Ohio Ag Research
and Development Center. Research Bulletin 1090.

Korkman, J. 1971. Survival and leaching of fecal streptococci under field
conditions. Acta. Agalia Fennica 123:186-196.

Mathers, A. C. and B. A. Stewart. 1971. Crop production and soil analyses
as affected by applications of cattle feedlot waste. Proceedings
ASAE International Symposium No. 271 pp 229-231.

Miner, J. R. and R. J. Smith. 1975. Livestock waste management with pollution
control. North Central Regional Research Pub. 222 Midwest Plan Service
Handbook MWPS-19.

Moore, J. A. and G. R. Beehler. 1984. A study of pollution potential of
land-spread septage. Journal of Environmental Health. Vol. 46 (4)
pp 171-175.

Moore, J. A. et al. 1983. Modeling dairy waste management systems' influence
on coliform concentration in runoff. Transactions of ASAE Vol. 26
No. 4 pp 1194-1200.

75



Moore, J. A. and T. L. Willrich. 1982. Calculating the fertilizer value
of manure from livestock operations. EC1094, Oregon State University
Extension Service.

Moore, J. A. and G. R. Beehler. No date. Nitrogen transformations and
losses from animal manures during storage. Proceedings Fourth International
Symposium on Livestock Wastes. Vol. 169 pp 163-166.

Pound, C. E. and R. W. Crites. 1973. Wastewater treatment and reuse by
land application. Vol. I & II. EPA 660/2-73-006 A&B.

Romero, J. C. 1970. The movement of bacteria and viruses through porous
media. Groundwater 8:37-48.

76



OVERCOMING THE REPEAT BREEDER PROBLEMS ON THE FARM

Lloyd V. Swanson
Professor of Dairy Physiology

Oregon State University

Repeat breeders are usually defined as cows which have been bred three or more
times and yet for no apparent reason fail to conceive. There is no uterine
infection, no adhesions or anatomical obstructions on the reproductive tract,
the ovaries are active and the cow is cycling regularly, proper timing is
observed relative to estrus and insemination and yet conception fails to
occur. About 10-12% of our dairy cattle are classified as repeat breeders.
Conception failure becomes a bigger problem as cows become older.

Research into the causes of repeat breeders has been frustrating because it
can't be narrowed down - there appears to be a multiple of factors involved.
With the advent of Cystorelin ® , a form of gonadotropin releasing hormone
(GnRH), there was some hope since early experiments indicated improved
fertility in repeat breeder cows administered GnRH at the time of
insemination. However, such treatment has not been successful in all cases.

GnRH has also been used in early postpartum cows to induce them to start
cycling earlier and thus enhance their fertility. In addition, GnRH is
effective in the treatment of cows with follicular cysts. Human chorionic
gonadotropin (hCG) has been around for a much longer time than GnRH. It also
has been used in repeat breeder cow therapy but the results have been- mixed.
In some experiments it caused a significant increase in fertility while in
others it caused a significant decrease.

We became interested in conducting a field study, using hCG and GnRH in repeat
breeder cow therapy. We wanted to compare the efficacy of these two hormones
under field conditions. In addition, since there may be a price advantage of
one hormone over the other, we thought it important to compare them to see if
one had any preference over the other. The following results are preliminary
since the field study hasn't been completed yet. However, it's unlikely the
major results will change when all the information is in.

In addition to the OSU Dairy, we identified two dairies in the Corvallis
vicinity who were interested in a cooperative study. In each case, breeding
did not begin until 50-60 days postpartum. Repeat breeders were identified as
having unsuccessfully conceived to two prior inseminations. Each herd was
serviced by the OSU Veterinary Clinic and all cows were examined postpartum to
ascertain that they were normal in all outward appearances and that they were

free of any disease or reproductive tract infections. Each dairy was supplied
with semen, donated by ABS, from a single ejaculate of a high-fertility young
sire. Cows were bred, using the AM-PM rule (cows in heat in the morning were
bred in the afternoon, cows in heat in the afternoon and evening were bred the
following morning), with this semen and then were immediately administered one
of three treatments: 100 g GnRH (a gift from CEVA), given im; 2 ml saline,
given im; or 5000 IU hCG, given iv. Treatments were rotated among cows and
rotated within cows on successive services. In addition, a milk sample was
obtained the following milking and analyzed for progesterone. This
information was used to determine the accuracy of heat detection. Pregnancy
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was determined by rectal palpation at 35 to 60 days after breeding.

Fertility in the three herds was normal and was remarkably similar between
herds (Figure 1). The overall average conception rate was 50.9% for 169
cows. This is certainly excellent for repeat breeders, however, one must
remember that high quality, high fertility semen was used. A summary of
several previous experiments indicate a conception rate of 42.5% in 858
untreated repeat breeder cows and heifers.

A

	

	
C

FARM

Figure 1. Fertility of repeat breeders on three dairies, averaged across
treatments.

The response to the three treatments (Figure 2) was surprising. Statistically
there were no differences between the treatments. However, it is obvious that
the control group had the highest fertility (58.6%) while the GnRH and hCG
groups were about the same (46.8%). This 11.8% difference was not different
statistically, meaning that the difference between treatments was likely due
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to chance. Perhaps we didn't see a significant improvement in fertility with
GnRH or hCG because the fertility was already above average for repeat
breeders in these herds.

CONTROL
	

GnRH
	

NCO

TREATMQT

Figure 2. Effect of GnRH and hCG on fertility of repeat breeder cows.

The information in Figure 3 tends to indicate that this is probably a valid
conclusion. That is, in farms A and C, the control group had the highest
fertility, while in farm B the hCG group had the highest fertility. The
difference in farm A was quite large whereas in farms B and C there was a
difference of only one or two pregnancies. Thus, it appears that farm A
contributed most of the data to push the control group towards the highest
fertility. Another way of evaluating the experiment is that, in farm A, the
GnRH and hCG treatments had a depressing effect on fertility. However, this
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is not likely since the GnRH and hCG treatment groups were only slightly below
the average while the control treatment group was slightly higher (about 3
pregnancies more for the same number of cows). This points out the difficulty
of conducting fertility studies in large animals - the need for large numbers
of cows. Unfortunately, or fortunately, depending on which side you look on,
each dairy has only a few repeat breeder cows and heifers at any given time.
This, of course, is why repeat breeders are such a frustrating problem -
they're always there.
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Figure 3. Effect of GnRH and hCG on fertility of repeat breeder cows at three
different dairies.

Figure 4 presents fertility, broken down by the number of times bred. This
indicates that fertility did not decrease much, even as the number of services
became quite large. However, note that there are few cows bred 6 or more
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times. The range of times bred was 3 to 10, the average cow conceived after
4.05 services (of those which conceived) and the average cow was bred 4.25
times. Dairymen were free to cull cows for milk production or fertility
reasons at any time and several cows were culled which never conceived.  

•   

Figure 4. Fertility of repeat breeders as affected by times bred, averaged
across treatments and dairies.

The final figure (Figure 5) indicates heat detection accuracy at the three
dairies. Actually, it was quite good. One large survey, conducted in
Minnesota, indicated that 20% of the cows bred were not in estrus. One might
expect even a higher percentage for repeat breeder cows because dairymen are
willing to AI repeat breeders on lesser signs than standing heat, in hopes of
getting them to conceive. I arbitrarily chose a cutoff of 5 nanograms (ng)
progesterone per milliliter (ml) of milk. (This is similar to the cutoff used
by manufacturers of progesterone kits). Of these 13 cows, only one conceived
with milk progesterone levels this high (the milk progesterone in this cow was
6.9 ng/ml). This points out why the progesterone kits are not 100% accurate
and that cows vary tremendously in milk progesterone levels (the range was 0
to 64 ng/ml).
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Figure 5. Frequency of repeat breeders bred during diestrus (milk
progesterone > 5 ng/ml) at three different dairies.

Most studies administering GnRH at the time of insemination of repeat breeder
cows have shown a significant improvement in fertility. In one large midwest
field study involving 26 herds, the improvement was 25 percentage points.
However, most studies show an improvement of about 10 percentage points.
Previous studies using hCG at the time of insemination have been mixed - some
have reported a significant decrease in fertility while others have shown
significant improvement. Theoretically, hCG should give the same response as
GnRH; that is, GnRH results in the release of luteinizing hormone (LH) and hCG
consists primarily of LH-activity. Our research also does not support the
theory that repeat breeder cows have lowered fertility because they don't have
adequate levels of progesterone when implantation is occurring. Previous
research has shown that GnRH or hCG will increase CL activity, increasing
progesterone levels. Likewise, it is unlikely that repeat breeders are
infertile because of delayed ovulation. Increased LH levels, which ususally
follow GnRH injections by about 2 hours, should have insured that ovulation
occurred at the proper time.

In summary, treatment of repeat breeder cows with GnRH or hCG at the time of
insemination failed to enhance fertility. Overall fertility was 50.9% and
there were no differences between the three farms nor the three treatments.
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EVALUATION OF TRITICALE AS A GRAIN SOURCE AND FABA
BEANS AS A PROTEIN SUPPLEMENT SOURCE FOR

GROWER-FINISHER SWINE RATIONS

David C. England and Lorin E. Nelson

INTRODUCTION

Agronomic farmers are continually in search of new or alternative crops
to enhance their economy; swine producers need lower cost per unit of gain to
offset other rising operational costs. Feed cost accounts for 70-75% of total
costs of swine production; thus locally produced feeds of increase nutrient
value or lower cost are sought. Triticale has higher protein content than
soft white wheat or most pacific coast barleys and thus could decrease amount
of protein supplement required. Production of faba beans has potential to
become a crop option in some areas of Oregon and is a potential source of
protein supplement for swine production use.

METHODS

An experiment is in progress, through the coordination efforts of Mr.
L.E. Nelson, and the contributions of feedstuffs (faba beans, triticale, and
barley) and services by organizations and individuals made by: Wilcox Feed &
Seed Co., Fred Lundin, Pendleton Grain Growers, Morrow County Grain Growers,
Robert Hawkins, Jim Johnson, Larry Snyder, Matt Kolding, and Ivan Packard of
the Oregon Wheat Commission, to augment labor, animals, and facilites provided
by the Animal Science Department. A 2 x 3 factorial design experiment will
compare ground faba beans to soybean meal as a protein supplement and will
compare triticale to corn and to barley as a grain source; 48 barrows and 48
gilts will be fed in 24 pens of two barrows and two gilts per pen.
Performance is being evaluated from 65 to 125 lbs on 16% crude protein
rations, and from 125 to 230 lbs on 14% crude protein rations. Rations are
meal form. Live backfat data will be obtained. Each pig will be weighed
individually biweekly.

POTENTIAL BENEFITS

Results will provide information of benefit to both agronomy farmers and
swine producers. Favorable results could lead to utilization of present
production at appropriate price structures and a sound basis for planning
future roles of these crops (triticale and faba beans) relative to their
availability for swine production usage.
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REGULATION OF MUSCLE GROWTH IN DOMESTIC ANIMALS

Narrative of On-Going Research

Neil E. Forsberg, Assistant Professor
Department of Animal Science

Growth of muscle of domestic species reflects the combined activities of two

antagonistic processes: muscle protein synthesis and muscle protein breakdown. The

mechanisms by which growth promotants increase muscle growth rates are not known;

however, may include increased protein synthesis or reduced protein breakdown.

Recently, a new class of growth promotants (beta-agonists) was shown to increase

rates of muscle growth in all domestic and laboratory species by both stimulating

protein synthesis and reducing protein breakdown. The objectives of our studies have

been to examine the specific enzymatic and molecular mechanisms by which these

compounds reduce protein breakdown in muscle tissue. Since the constraints to muscle

growth in domestic species are not known, the determination of the mechanism by which

these compounds enhance muscle growth provides us with a mechanism by which growth

control may be elucidated.

In recent months our efforts have focused on the effects of these compounds and

of other hormones on muscle protein degradation. We have determined that these

compounds reduce muscle protein degradation in vivo; however, have yet to determine

the specific mechanisms responsible for these observations. Examination of the

activities of several lysosomal proteolytic enzymes indicated that there is little

relationship between activities of these enzymes and muscle protein degradation.

Future work on the possible roles of the calcium-dependent proteases (CDPs), enzymes

thought to initiate muscle protein degradation, are also planned.

Once targets for control of muscle protein degradation have been elucidated, we

may be able to regulate this process to enhance muscle growth further.
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Effects of Energy Level and Frame Size on
Lifetime Steer Performance

by Tom Hill, Roger Miller and Dale Weber

Retained ownership is a viable option for many cattlemen. Oregon
State University is currently evaluating four management systems that
producers who retain ownership of their cattle through the feedlot
might want to consider. The four management systems under evaluation
are: (1) creep feeding, then weaning to a high energy finishing
ration; (2) no creep feeding and then weaning to a high energy finishing
ration: (3) creep feeding, and then weaning to a growing ration followed
by 100 days on a finishing ration; (4) no creep feeding and then weaning
to a growing ration followed by 100 days on a finishing ration.

The effects of these four treatments on large (BIF Frame Score 6)
and small (BIF Frame Score 4) frame cattle are being evaluated. Data
that are being analyzed include: growth rate, feed efficiency, days
on feed, carcass quality, carcass yield grade and endogenous growth
hormone levels. The questions being addressed are: Can large frame
cattle be produced more economically in an accelerated program because
of reduced interest, labor and feedlot costs? Do younger cattle require
less marbling and fat to produce a high quality product? This trial
is being conducted on two successive calf crops.

First year preliminary data indicates that treatment did not affect
carcass quality and yield grades. Creep fed cattle reached the choice
grade at an earlier age, as did the small frame steers. It appears that
creep feeding of steers lowered their total grain consumption because
they were slaughtered at an earlier age and lighter weight.

85



Reducing embryo losses in ewes.
Howard H. Meyer

Associate Professor

Only 70% of ova produced by ewes for their first mating opportunity
result in lambs born. Some of the losses are due to fertilization failure
and the ewe returns to estrus for another pregnancy opportunity. However,
the majority of losses are due to embryonic mortality and ewes produce
fewer lambs than they started with.

We are developing techniques that enable us to count viable embryos
with ultrasound by 20 days of gestation (when the heart begins to beat
and embryos are less than 1/2 inch long). From that point onward we can
follow losses due to various treatment factors. Currently we are looking
at the effects of 1) body condition at mating and 2) nutrition during the
post-mating period on variation in ovulation rate, conception to first
mating and embryonic losses from 20 days onward.

We plan to extend this work to comparisons of different breed types
and ewes of different ages. For instance, little is known about embryo
losses in ewe lambs and how much factors such as nutritional stress may
be contributing to the big year-to-year variation in success of mating
ewe lambs.

We are also exploring ways of monitoring embryo loss before implantation
since there is evidence that the period of 12-14 days post-mating may be
particularly critical to embryo survival.
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Does High Dietary Protein Intake Impair Immune
Function in Lactating Dairy Cows?

L. Swanson, S. Kaattari and D.E. Mattson

Milk production continues to increase each year in Oregon - about 2.7%

per year since 1975. Although controversial in the U.S., evidence from other

countries indicates that high-producing cows tend to be less fertile and tend
to have a higher incidence of metabolic disorders and diseases. High
producing dairy cattle (usually considered to be producing in excess of 15,725
lb 4% FCM per lactation) are subjected to high levels of stress which often
results in decreased efficiency. This may be expressed as an increased
incidence of metabolic disorders (ketosis, acidosis), infertility and a
reduced ability to resist infections and diseases.

Early postpartum, high-producing dairy cows fed excess dietary protein
suffer decreased fertility. It also has been observed that such cows have
increased serum concentrations of progesterone, higher concentrations of
ammonia in blood, urea in blood plasma and uterine secretions, and phosphorus
and potassium in plasma. Magnesium concentrations in uterine secretions are

lower.

We were interested in determining whether early postpartum, high-
producing dairy cows may have an impaired immunological defense mechanism when
fed excess dietary protein. This could account for the higher incidence of
disease and metabolic disorders often observed in high-producing cows. In
addition, our purpose was to examine various mechanisms by which excess
dietary protein may impair fertility.

Early postpartum, high-producing cows were randomly assigned to receive
rations containing 14 or 23% CP for 16 weeks. Following two vaccinations with
a killed-virus vaccine to BVD, IBR and PI-3, blood was analyzed for antibody
response. Uterine fluids were collected on day 1, 5 and 10 of the estrous
cycle. Mouse and bovine spermatozoa were incubated with the uterine fluids to
determine if the uterine fluids from high-producing cows contained factors
which might be detrimental to spermatozoa survival or fertilizing ability.

Mouse embryos also were incubated in uterine fluids to determine any

detrimental effects on embryo development.
Concentrations of immune globulins IgG and IgM did not change following

vaccination in either protein group, indicating that neither group responded
immunologically to the vaccinations. It may have been that our cows had
already been exposed to these organisms and therefore showed no additional
response. Peripheral blood lymphocytes were incubated with various mitogens
to determine their response (blastogenesis). Again, the level of dietary
protein did not alter their response to mitogens. Therefore, we conclude that
there is no apparent impairment of the immunological defense mechanisms of

cows fed excess dietary protein.

Incubation of mouse and bovine spermatozoa in uterine fluids from the two
groups of cows failed to show any differences in motility, acrosome integrity
or in vitro fertilization ability. Finally, incubation of mouse embryos in
uterine fluids from the two groups of cows showed no difference in the
subsequent cleavage of the embryos during in vitro incubation. There did not

appear to be any inhibitory substances in uterine fluids of cows fed normal or
excess levels of crude protein.
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