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Teaching, Research and Outreach ...
Activities of the Dairy Facility.

The picture on the cover of this year's proceedings has the three Student Herd Managers. They
ae from left to right, Douglas Thomas, Gina Defazio, and Victoria O'Nion. Each student is
completing a 12-month Student Herd Manager Internship program. Each dudent works a
minimum of 20 hours a week; 10 hours for internship credit and 10 hours for sday. The god of
the internship is to prepare each student to be capable of managing the Dary Facility. The
internship provides hands-on experiences to support concepts learned in forma coursework.
Vicki is mgoring in Agriculturd and Managerid Economics and is completing a minor in
Anima Science. Vicki commented tha “through this internship, I've been able to goply my
coursawork, as well as learn new <kills that | would never have been able to obtain in a
clasyoom seting. The internship ... crestes a leadership and community role ...skills to carry
with me into my career”. After graduation Vicki plans to work in New Zedand in the dairy
indugtry. Gina is mgoring in Animd Science and Management. Gina did a Cdf Internship,
which gimulated her interest in dary catle. Gina applied for the Student Herd Manager
Internship because “I knew | would learn a lot about managing dairy cattle. My career gods are a
little uncertain, but | would like to work in some aspect of the dairy industry when | graduate.”
The dudents participating in the Student Herd Manager Internship program are motivated and
dedicated, and they contribute to al teaching and research activities a the dairy.

The Student Herd Manager Internship program was initiated in 1990, and 15 students have
completed the internship. Students completing the internship have been successful: 4 completed
veterinary school, 2 are currently in veterinary school, 4 ae teaching agriculture, 2 are ill
undergraduates, 1 is in graduate school, and 1 completed graduate school and works for a large
cheese company.

There are a number of ongoing research sudies. The dairy herd is divided into two separate
breeding populations for a project conducted by Juan Medrano and Ed DePeters. The objective is
to increase the frequency of the B variants of kgppa casein and beta lactoglobulin in the Holgtein
population. The homozygous cows for the B variant of these milk proteins results in about 8%
more cheese per 100 pounds of milk than the A variant. Frequency of the B variant of kappa
casan is higher in the Jersey and Brown Swiss breeds than the Holstein breeds. At the present
time the A Herd (A variant of kappa casein) has a 100% frequency of the A variant. The B Herd
(B variant of kappa casain) where bulls of the B variant have been used has resulted in a
frequency of the B vaiatt a 44%, which is higher than the 18% frequency in the Holstein
population. This past year milk from each herd, the A Herd and the B Herd was collected four
times. Milk was trangported to the Hilmar Cheese Company and cheese was made from the milk
to determine cheese yidld qudities of the milk. From the most recent milk collections, milk was
aso shipped to the Dairy Processng and Technology Center a& CSU Cd Poly SLO. Working
with Phil Tong, the milk from each herd was made into cheese and the yields of cheese and whey
and their compogtions are being determined. If Sgnificant increases in cheese yields in the B
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herd are found it could sgnify the efficacy of a breeding program to increase the B variant of
kappacasain in Holsteins,

Gay Andeson and his graduate sudent, Marcdo Bertolini, are sudying the use of
ultrasonography as an ad to improve reproductive efficiency. This technology is used at the
Dary Fedllity to assess and characterize the reproductive satus of animas in the herd.
Ultrasonography is being used to detect abnorma pregnancies and pathologies of the
reproductive tract, to determine embryonic and feta viability, to identify twins, to determine
fetd gender, and to find early embryonic losses. Ultrasonography is one of the demongrations
during the afternoon portion of today’s Dairy Cattle Day program.

There are numerous other studies in progress that are finding solutions to problems facing the
dary industry and Cdifornia agriculture. Deanne Meyer, Cooperative Extenson Wade
Management Specidig, is doing nitrogen baance dudies to follow the flow of dietary nitrogen
to milk, tissue, urine and feces. This information will contribute to future efforts to develop
nutrient budgets on dary fams. Peter Robinson and Ed DePeters completed one feeding study
with cracked Pima cottonseed. Pima cottonseed is higher in gossypol content than whole, fuzzy
Upland cottonseed. This study is looking a the effect of Pima cottonseed on plasma gossypol
and production performance of dairy cows. A second study feeding Pima cottonseed will begin
this spring. The research with Pima cottonseed involves collaboration with Jose Santos at the
Veterinay Medicine Teaching and Research Center in Tulare. Michad Dewiche from
Biologicd and Agriculturd Engineering has succesSfully developed automated  sensors
(biosensors) to determine the progesterone and urea nitrogen in milk. These can be measured in
the milk for individud cows during milking and the information reported within minutes. Milk
progesterone information can be used in reproduction programs, and milk urea nitrogen
information can be used to evauae feeding programs. An automated sensor is being developed
for antibiotics, which would diminate the possbility of a drug resdue in milk. Steven Bery,
Cooperdtive Extenson Dary Management Specidis, is continuing his efforts on foot care and
locomotion scoring of cows. Maintaining functiona foot care of the herd enhances reproductive
performance and milk production. Steven will be conducting a demondratiion a the Dary
Facility during the afternoon portion of the Dairy Cettle Day program.

The UC Davis herd congsts of 113 milk cows. The mgority of the cows are Holstein with about
sgx Jersey cows, one Guernsey, one Brown Swiss, and one Milking Shorthorn. The various breed
additions to the herd were donations from dary producers. The various breeds support our
undergraduate teaching programs and our education programs focused towards the generd
public. We are hoping for a donation of an Ayrshire heifer. The current DHIA herd average is
25,813 pounds of milk, 28,384 pounds of energy corrected milk, 1073 pounds of fat, and 840
pounds of protein. Milk production continues to improve, which is a reflection of the high
quaity daff. The daff incdudes Doug Gid, herd manager, Alan Mazzoleni, asssant manager,
and Wadter Paroczai and Fred Stewart, milkers. There are dso the three student herd managers,
Gina Defazio, Vicki O'Nion, and Doug Thomas and the four student resdents living a the Dary
Facility Ricardo Ertze, Sara Harrison, Eric Butler and Alecia Dinkins. The staff and students at.

the Dairy Facility work as ateam and do an excellent job. Y ou are welcome to vigt the Dairy

Teaching and Research Facility a any time



Planning for the Future— New Dairy Cattle Facility at UC
Davis

The following is a brief update of progress during the past year on plans to replace the current dairy
fadlity on the UC Davis campus. The Depatment of Anima Science is preparing a Project
Planning Guide (PPG) Abgtract. The PPG Abstract will be submitted to the campus adminigtration
and must be gpproved so the planning for a new capital project to replace the existing Dary Facility
can proceed. The PPG Abstract contains the program goals for the dairy project, space needs,
expected costs and planned funding sources, Ste related issues, and an inventory of known
environmental issues. The committee working on the PPG Abstract consists of dairy producers,
industry leaders, and universty faculty and daff. Researchers from the Depatments of Animd
Science, Food Science and Technology, and Biologica and Agriculturd Engineering, and the
School of Veterinary Medicine are participating in the planning process. The PPG Absdract will
contain information to support teaching, research, extenson, and outreach for the College of
Agriculturd and Environmenta Sciences, for the UC Davis Campus, and for UC Systemwide.

The plan is to build a dary facility that will address emerging and future issues facing agriculture in
Cdifornia The new dairy faallity will have 300 cows in the milking sring. However, the dary will
be built to feed and manage 400 milking cows. This ability to expand will dlow the Universty to
respond quickly if a criticd issue arises. Regiond, nationa, and globd markets require that the
Cdifornia dairy indudry, the largest dairy indudry in the country, is capable of responding quickly
to consumer issues. The dairy will be designed to support research in nutrient management to ensure
environmental quality, food safety and qudity, and animd wefare and care. The proposed dary
will do fundamenta research and a herd size of 300 milk cows is adequate for this purpose as well
as for teaching and outreach. There will be unique aspects to the proposed dairy. There will be 2 to
3 smdl 250-gdlon bulk tanks. This will dlow researchers to isolate milk, which can be used in the
Dary Products Laboratory for manufecturing studies. In the future, milk from cows producing
pharmaceutical products will be separated from the remainder of the herd milk. A TRE (Teaching,
Research and Extenson) Unit will dlow intendgve animd gudies. Presently there is no animd
metabolism room. Nitrogen bdance <udies providing information for nutrient management
research will benefit from improved facilities These are only a few of the unique aspects planned
for the new dairy fadility.

Anyone interested in participating in the planning process for efforts to replace the exising Dairy
Facility on the UC Davis campus can contact Gary Anderson or Ed DePeters (530-752- 1250).

Information from the 2000 UC Dairy Cattle Day proceedings follows for background:

The planning process for a new Dary Teaching and Research Facility on the UC Davis campus
began last year (1999). The current facility opened in 1959 and athough it has served the dairy and
dlied industries and the campus well, it no longer represents the technology present in the indusdtry,
and it does not support the most innovative research and teaching. Milk is the Number One
agriculturd commodity in Cdifornia, and Cdifornia is the leading dairy state. To support a dynamic
dairy indugtry and its future needs and to ensure that the industry remains the premier indudry in
Cdiforniaand the US, new facilities are needed.



The current Dairy Facility has a milking herd of about 90 cows, too smdl to support current and
future research and teaching needs. The new facility will handle 300 to 400 milk cows.

A new dairy facility a the UC Davis campus will complement the activities currently conducted at
the Cdifornia State Univerdties a San Luis Obispo, Fresno, and Chico, a the Community College
level, and at the new dairy facility proposed a the VMTRC in Tulare. A primary misson of the
State Universties and Community Colleges is teaching. UC Davis has a triple misson including
teaching, research, and extenson. These missons and universities complement one another. Many
current and future graduate students who conduct dairy research come to UC Davis from the State
Univerdties and Community Colleges. These graduates will work in the dairy and dlied industries
as technicd support professionas, including nutritionists, herd managers, sdes and marketing, and
commodity- group promotion.

The UC Davis campus has a mgor role in the Land Grant system for Cdifornia Our current
campus programs in hedth, medicine, nutrition, reproduction, molecular genetics, anima behavior
and wdfare, food science, engineering, environmental sciences, wildlife biology, human resources,
plant science, and engineering will continue to expand and postion the campus to address new and
emerging issues related to agriculture and society. A dary fadlity on the UC Davis campus will
ensure that the dairy industry receives the support needed to remain competitive.

Teaching is a role of the dary facility a UC Davis. Anima Science undergraduates totaling over
750 students use the dairy facility in numerous classes. The School of Veterinary Medicine uses the
dairy facility in a least three of its courses, and the dairy is important to the training of veterinary
gudents in the food anima program. Undergraduate and veterinarian students are exposed to dairy
cae and management practices through hands-on training. Although it is difficult to quantify,
exposng students to dairy cattle has resulted in some students changing their focus from companion
animasto food animas.

Research is supported by the dairy facility & UC Davis. The UC Davis dary facility is the primary
Stae facility conducting production research. This research includes nutrition, molecular genetics,
reproduction, and hedth to name only a few. The Cdifornia Dary Center program (CA Dairy
Research Foundation) is unique among other Center programs, because of its investment in
preharves milk production. Improving the nutritiona vaue and manufacturing qudities of milk
through genetics, nutrition, and molecular techniques is a priority of the Cdifornia Center;
consequently, UC Davis and CSU Cd Poly are the national leaders in preharvest research. Much of
the information related to waste management and used in the environmenta stewardship component
of the Dairy Qudity Assurance program was developed at UC Davis. The current facility does not
provide research opportunities for waste management, but a new faclity will. Dary animds are
available to a wide variety of researchers in the School of Veterinary Medicine. The J5 vaccine was
developed on the UC Davis campus, and development of the vaccine involved animas at the UC
Davis campus. Other hedth research includes footwarts, protozod abortion, and Samondla
Agriculturd engineers have developed biosensors to measure automaticaly progesterone and urea
nitrogen in the milk of cows in the milking parlor. These advances will be used to improve
management programs on commercia dairies.

A new dairy facility will dlow the UC Davis dary research programs to expand and address new
areas. Waste management programs have been developed, but the current outdated facility does
not dlow ressarch that will provide information that is immediaely applicable to the dairy

\



indudtry. Biosecurity and animd wdfare are issues that require solutions. Again, the current
facility does not support the most advanced research and teaching programs. A modern facility a
UC Davis will dlow research programs to expand, will offer new opportunities for research, and
will improve the &ility of faculty to obtain funding for research that will benefit agriculture and
society. The proximity of the UC Davis dary fadility to the State capitol will dso be important in
the future. With an ever-increasng proportion of the population unaware of how food is
produced, the UC Davis campus is Stuated in a palitically important region of Cdifornia

The new dairy facilities & UC Davis and the VMTRC will be complementary, not redundant or
competitive. The VMTRC dairy will be larger and wel suited to gpplied research studies, many
with a hedth-care focus, and to teaching smdl numbers of food anima veterinarians. The UC
Davis dary will be smdler with an emphass on fundamentd research and teaching large
numbers of undergraduates and veterinary students. The mgority of the dary research faculty,
graduate students, and veterinary students are on the Davis campus. The UC Davis dary will be
the gte for a wide variety of research projects. To conduct intensve studies requiring frequent
sampling ad anima monitoring, the animals and facilities need to be close to the researchers
and the supporting laboratory fecilities. The intensve studies will result in smal, applied studies
being conducted a the UC Davis dary; however, many of the new technologies will be
transferred to the VMTRC dairy where larger, applied studies can be performed and the findings
extended to the surrounding dairy industry. All new technologies need to be adequately
evaduated prior to industry introduction. The size, vadue and importance of the Cdifornia dary
industry justify more than a sngle dairy research facility (eg., UC Davis, VMTRC, Cd Paly) to
conduct fundamental and applied research that will benefit the dairy industry and society.



40" Annual Dairy Cattle Day Dedication to

R. Lee Baldwin
Thank you for 40 years of contributionsto dairy science.

“I do not know of ancther individud in the
world who has contributed as much as Lee
Bddwin to our knowledge of ruminant
biology, physology and nutrition over the
gpan of the last 30 years” sad his colleague
Marvin Bryant, professor emeritus a the
Univergty of Illinois and member of the
U.S. Nationd Academy of Sciences. Gary
Anderson, Professor and Chair of Anima
Science a UC Davis sad of him,
“Professor...Badwin is one of the rare
individuas whose contributions to
education, to science and to society continue
to accderate in vaue. His sarvice to the
dary industry emerges from his role as an
educator and mentor, a research scientist and
a savat of the industry and consuming
public.” These are among the reasons Lee
Badwin was sdlected to be a member of the
U.S. Nationd Academy of Sciences.

Joining the faculty in Anima Science a UC Davis in 1963, Dr. Badwin taught two courses for
over three decades that had an unquestioned impact on the dairy industry: Biology of Lactation
and Nutritiond Energetics. Biology of Lactation integrated the biochemicd, genetic, nutritiond,
physologicd and dructurd components of mammary devedopment and the initigion and
maintenance of lactation, the chemica compostion of milk and limits to animd performance and
productivity. He emphasized the integration of the basic, disciplinary sciences in solving red-
world problems confronted by dairy scientists and dairy producers. This course adone led many
gudents from around the world to chose dairy nutrition as ther own fied of research and
teaching and they, in turn, have made many contributions to dairy science.

In Nutritional Energetics, too, Dr. Badwin's god was to integrate disciplinary knowledge with a
quantification of problems of metabolism, and he managed to find a way to present the
mathematics necessary for scientific ingght without scaring off the typicad biology student with
tedium and abstraction. Through humor and a command of the subject, he managed to carry his
gudents through the rigors of advanced mathematics to a clear understanding of metabolism.
Through these two courses, Dr. Badwin traned a generation of nutritionists and produced
outstanding graduate students and faculty around the world, people who will carry on his legacy
as messengers and investigators themsdlves.

Dr. Bddwin's ressach spanned a number of disciplines including nutrition, biochemigtry,
physcd chemigry, and microbiology. He has the unique ability to integrate research informeation
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from divergent fidds of sudy to find solutions to complex problems. This ability lead to Lee's
development of dynamic smulation modds to predict animd growth and lactation. Lee was one
of the fird people in the fidd of animd science to use modding techniques to quantify and
predict animd performance. He is a nationd and internationd authority on modding of animd
sysdems. Lee developed Molly, a computer mode describing digestion and metabolism in
lactating dairy cows. In contrast to most models used in the fidd that are datic, Le€'s modd is
dynamic; it tracks responses to dietary inputs over time. At the present time, his modds are used
aound the world a universties to teach undergraduates and in research to identify areas where
more information is needed to improve our undersanding of the biology of growth and lactation.
The past few years, Lee has been working on user friendly verson so that his model can be used
in the fidd by nutritionists, dlied industry personnd, and dairy producers. It is posshble to use
Molly to predict responses in the production performance of lactating cows to dietary changes as
well as predict the excretion of nutrients, which in the future may help dairy producers reman
environmentaly friendly. Lee' s modding effortswill be fet for many yearsin the future.

Professor Badwin has been a mentor to many nutrition faculty members in Anima Science. To
many he is the “Big Daddy” for nutrition and biochemistry research. If you have a question, you
know that you can dways find Lee in his lab a 7 am. Just grab a cup of coffee, pull up chairr,
and discuss whatever topic you wish. Lee possesses a wedth of information, and he is dways
willing to help.

Professor Bddwin is a modd university citizen, and his service to society is unusud and has
both nationd and worldwide impact. He was a mgor contributor to an influentid document,
Contributions of Animal Agriculture to Meeting Global Human Food Demand, done for the
Council on Agriculture Science and Technology. Since he was dected to the Nationd Academy
of Sciences in 1993, his service increased dramaticaly as he served on numerous nationa and
international committees and workgroups. Lee has dways been a prolific writer of top leve
research, his rdatively recent book, Modeling Ruminant Digestion and Metabolism, may be the
most important, as it encapsulates the 40 years (actudly 39 years and 9 monthdl!) of Dr.
Badwin's research career & U.C. Davis In it he refines his mathematicd modds of liver and
mammary gland function, adipose tissue metabolism and digestion in ruminants.

Wewish Leethe best in his retirement, and we thank him for his contributions to dairy science.
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DAIRY DAY CONTRIBUTORS

The Depatment of Anima Science would like to thank dl of the contributors for ther generous
financia support. If not for these individuds and companies, Dary Cattle Day would not be
possible.  Donors contributed up to $100, Sponsors contributed $250, and Patrons contributed
$500 or more to help cover printing the proceedings and other event costs. Patrons and Sponsors
aso support the dairy products provided during the bresk and a lunch. This sdect group
generoudy supports the teaching, research and outreach activities associated with the event. The
information presented on the program and published in the proceedings is for the benefit of the
dary producers, dlied indudries, and the dairy indugry of Cdifornia  We hope tha you will
thank these individuals and company representatives for their support of the 40" Annud Dairy
Cattle Day program.

PATRONS
J.D. Heiskdl & Co
116 W. Cedar Avenue
Tulare, CA 93274-5348
www.heiskell.com
(559) 685-6100
SPONSORS

A.L. Gilbert Company
304 North Y osemite Ave.
Oakdale, CA 95361
(209) 847-1721

Associated Feed & Supply Co. Inc.
Kurt Hertlein

5213 W. Main St.

P.O. Box 2367

Turlock, CA 95381

(209) 667-2708

California Dairies, Inc
11709 East ArtesaBlvd
Artesia, CA 90701
562-865-1291

Church& Dwight Co. Inc
Mike Maoney

348 Petdluma Blvd. N.
Petaluma, CA 95952
(707) 878-2896

Pharmacia Animal Health
Joe Martin

7000 Portage Rd.
Kaamazoo, M1 79002
(916) 682-6972

Dairy Farmersof America, Inc
Western Area Council

170 North Maple Street

Suite B-106

Corona, CA 92880

Dairy Ingtitute of California
Suite 718

1127 — 11" Street
Sacramento, CA 95814
916-441-6921

Foster FarmsDairy
17007 McHenry Avenue
Modesto, Ca 95350
209-576-3400

Hatch Milling Co

9400 W. Main

Turlock, CA 95380
209-632-2424 or 524-1323



DONORS

Agri Tech Analytics
5545 Avendia de los Robles
Visdia, CA 93291

All West / Select Sires
Greg Shafer

PO Box 1803

Turlock, CA 95380
800-278-8254

Bluehill Ag Consulting
John T. Kennedy

131 S. Rose Street
Lodi, CA 95240
209-368-1767

Dairyman’s/Land O’ Lakes
400 South M Street

Tulare, CA 93274

(559) 687-8287

Hilmar Cheese Co. Inc.
9001 Lander Ave.
Hilmar, CA 95324-0910

Union Safe Deposit Bank/
Agri Business Group

Alan Connor

343 East Main St., 2" Floor
Stockton, CA 95202
916-488-9164

Hinders Nutrition Consulting
Dr. Ray Hinders

6267 East Jahant Rd.

Acampo, CA 95220
209-334-4089

Laird/ RMH LLC
531 South Hwy 59
Merced, CA 95341
209-722-4145

Land O’ Lakes

Animal Milk Products Co.
Gary Olson

7154 Cando hills Drive
Citrus Heights, CA 95610
(916) 723-7362

Nutrius

Fred Kerr

39494 Clarkson Drive
Kingsburg CA 93631

Zinpro Corporation
Dean Guenther

P.O. Box 1310
Foresthill, CA 95631
(530) 367-3319

The milk, juice and ice cream provided a the morning bresk and at the lunch were generoudy
donated by:

Clover-Stornetta Farms, I nc.
P.O. Box 750369
Petaluma, CA 94975-0369

Crygtal Cream & Butter Co.
1013 D Street
Sacramento, CA 9581

The various cheeses available to snack on at the morning break were provided by the Dairy
Research and Information Center (DRINC) a UC Davis, John Bruhn, Director.
Trave for the speakers was supported by DRINC.
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40th Annual
DAIRY CATTLE DAY
Universty of California
Department of Animal Science

Wednesday, March 21, 2001
Main Theater
U.C. Davis Campus

MORNING SESSION:

8:30 am.

9:00 am.

1:30 p.m.

3:30 p.m.

REGISTRATION

WELCOME- G.B. Anderson, Chair, Department of Animal Science, UC
Davis

Transmission of Neospora Infection in Cattle — Mark Anderson, CA Animal
Health & Food Safety Laboratory, UC Davis

Estate Planning for Farmers and Dairymen — Toni Porter, Baker, Peterson &
Franklin, LLP, CPA, Fresno, CA.

Free Farmed Program: The New Niche Market — Caroyln Stull, Veterinary
Medicine Extension, UC Davis

Graduate Student presentations (Clair Spackman, Marcelo Bertolini, and
Gaston Prieto)
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Industry Headlines: CA Quality Assurance Program and Emerging Issues for
the CA Dairy Industry. Chuck Ahlem, Charles Ahlem Dairy, Turlock, CA.

Crop biotechnology: Potentia implications for the dairy industry. Bruce
Thomas, Seed Biotechnology Center, UC Davis.

Impact of dry cow programs on body energy and protein status. Peter
Raobinson, Department of Animal Science, UC Davis.

LUNCH BREAK

AFTERNOON SESSION:

Demonstrations — Dairy Teaching and Research Fecility

Dehorning of calves— Doug Gis, Department of Anima Science, UC Davis
& Tom Graham, DVM, Veterinary Consulting Services, Davis, CA.
Ultrasound — Marcelo Bertolini, Department of Animal Science, UC Davis.
Functiond Foot Trimming — Steven Berry, Department of Animal Science,
UC Davis.
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Transmission of Neospora Infection in Cattle

Mark Anderson
Cdifornia Animal Hedlth & Food Safety Laboratory System
Univergity of Cdifornia Davis

Neosporosis is a newly recognized protozoa infection in cattle that is a mgor cause of
abortion throughout the world. Since the first report of Neospora abortion in 1987 on a
dary in New Mexico, there have been numerous reports, confirming this infection as a
sgnificant cause of abortion, particulaly among dairy catle Surveys in Cdifornia, the
Netherlands and New Zedand indicate that approximately 20% of al aborted bovine
fetuses submitted to the diagnodtic laboratory are diagnosed with this infection. The
serologic evidence of Neospora caninum infection among individud dary herds in the
U.SA. ranges from 5% to 98%. There are no signs of clinica illness in cws that abort
due to Neospora infection. The aborted fetuses are usudly autolyzed with no gross
lesons and placentas are not retained. Abortions may occur throughout the year in both
heifers and cows. The mgority of abortions occur in the second trimester of pregnancy.
Fetd mummification has been associated with Neospora outbreaks. Two patterns,
endemic abortion and epidemic abortion, have been described in association with
neosporosis in herds of cattle. In the endemic pattern of abortion, the herd experiences an
elevated abortion rate of greater than 5% per year that persdts for years. The epidemic
pattern of abortion is less common and is characterized by abortions in a high proportion
of pregnant catle over a relaively brief period of time. In some instances, over 30% of
pregnant cattle have aborted due to neosporosis within several months. A mixture of
these patterns may be observed in some herds.

The confirmation of Neospora infection as the cause of abortion requires the assstance of
a veterinary diagnogtic laboratory. The preferred samples in cases of abortion include
one or more aborted fetuses submitted with placenta and sera from the dam. The
diagnoss is based on the presence of pathologic lesons identifying the paradte and
serologic results of tests to determine antibody titers in the fetus and dam. A variety of
serologic tests are avallable to asss in the diagnosis of neospoross including the indirect
fluorescent antibody tedt, the modified agglutination test, and a number of enzyme-linked
immunosorbent assays.  The assays Uutilize Neospora caninum tachyzoites or specific
derived antigens.  The specificity and sendtivity of the various serologic teds ae
comparable depending on the minimum antibody titer that has been established as the
cut-off for a pogtive result. Laboratories utilizing any of the serologic tests for Neospora
should edablish agppropriate cut-off titers usng sera from  known infected and
noninfected catle. A sngle serum sample from an individud cow may not accurately
reflect her infection datus since titers in known postive catle fluctuate and may fall
below the cut-off vaue for some period of time. In rare ingances, cows that abort a
Neospora infected fetus may not have a gSgnificantly devated titer. Also, previoudy
elevated titers a abortion may decline over severa months following abortion. In a
portion of congenitdly infected heifers tha had a higory of pogtive titers and had
infected their fetuses, had titers below the cut-off at the time of parturition. There is no
conclusive evidence to demondrate that a serologic podtive cow can revert to a
condgently seronegdive daus. Enzyme-linked immunosorbent assays (ELISA) for
detection of Neospora antibodies are widey used because the procedure is rapid,
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inexpendve and condgtent. Cutoff values have been established by which the probability
of infection can be edimated in catle. In the individud aborting cow, a postive serology
result does not prove that the abortion was due to neospoross but it can assst the
diagnoss.  In addition to its use in the routine abortion screen in individud abortion
cases, the ELISA test is used on a herd bass. The test can be used to estimate herd
seroprevaence  of Neospora infection, to invedigaie the associaion between
seropoditivity and abortion, and to estimate the extent of herd infection attributable to
congenitd infection. At present, it isn't cdear whether titers in the individud cow can be
used to predict the outcome of a specific ongoing pregnancy.

The ways by which cattle may acquire Neospora infection are currently the subject of
active invedigation. The forms of the paradte tha have been identified in infected
fetuses and cdves are the tachyzoite and tissue cyst stage. Tachyzoites can spread
through the body and invade the cdls of a variety of organs. The tachyzoite Stage is
associaed with inflammation and necross a the dte of invason. The tissue cyst stage,
containing multiple bradyzoites surrounded by a thick cys wal, is found in neurd
tisues The tisue cys dicits minimd inflammatory reaction and can perdst for long
periods of time. There are severd ways that cattle may acquire Neospora infection,
gther by horizonta (postnatd) infection or by verticd trangmisson of the infection
trangplacentally during pregnancy. The horizonta transmisson modd is based on the
fact that Neospora is Imilar and rdaed to other gpicomplexan coccidia, such as
Toxoplasma gondii and Sarcocystis spp.  The life cycde of this family of protozoa
paradtes requires two hods. a carnivorous predator is the definitive host and a prey
goecies is the intermediate host. For example, in toxoplasmogs, the ca is the definitive
host and can acquire the infection through ingestion of parastes contained in the prey
species. Toxoplasma gondii parastes undergo sexud replication in the intestine of the
cat and oocydts are shed in the feces. These Toxoplasma gondii oocysts are capable of
infecting a wide variely of animal gpecies (intermediate hosts). Among livestock species,
toxoplasmosisis asgnificant cause of abortion in shegp and goats though not in cattle.

The taxonomic and morphologic smilarities between Neospora and Toxoplasma support
the hypothesis that he cow may be infected through the ord ingestion of coccidia oocysts
shed from a canivorous definitive host. The identification of this proposed definitive
host has been difficult. Previous studies on dogs, cats, rats, mice, raccoons, and various
bird species had found no confirmation of a role for these species in the transmisson of
Neospora to caitle. However, recently McAlliser et d and later Lindsay et d were
successful  in trangmitting  Neospora  infection from experimentaly infected mice to
puppies that shed oocydts in their fecess Caves have been successfully infected with
oocysts obtained from experimentaly infected dogs dthough at the present time there are
no reports of dmilar experiments in pregnant cattle resulting in abortion. There is
epidemiological evidence that suggests that dogs may play a role in the transmisson of
neospoross. Pa€e e a found an association between the herd seroprevaence of
Neospora infection and the number of dogs associated with the herd.  Bartels et d in the
Netherlands and Manar-Jane e d in Span have adso found a dgnificant associaion
between herd seroprevalence and the presence of dogsin the dairy.



Although there are cdose dmilaities between Neospora and Toxoplasma, there are
differences between neospoross in cattle and toxoplasmoss in sheep.  In sheep when
toxoplasmoss infection is acquired during pregnancy, the ewe seroconverts to the
paradite, and fetal infection and/or abortion may occur. In subsequent pregnancies the
ewe is resstant to infection. However, neosporosis in pregnant cettle differs because the
cow does not need to acquire Neospora infection or seroconvert during pregnancy for her
fetus to become infected. Unlike toxoplasmoss, cows that abort in one pregnancy are
susceptible to repesat infection and are at an increased risk of repesat abortion.

An important festure to understand about neospoross is that the parasite can be
maintained in cattle as a chronic infection that can be passed on to the fetus during
pregnancy. In some cows, this fetd infection may result in an abortion, however most
infected cows give birth to a hedthy, but congenitdly infected cdf. A hefer cdf tha is
born congenitally infected is capable of transmiting the infection onto the next
generation when she becomes pregnant, thus maintaining the infection in the herd.
Verticd transmisson of Neospora through generations of ceattle appears to be the mgor
method by which Neospora infection is maintained in herds. In a Swvedish sudy, the role
of congenitd transmisson of neospoross was supported by evidence of the familid
digribution of seropodtive cattle through successve generations. In a German dudy,
93% of the descendants of seropostive cows were aso seropodtive indicating that
veticd trangmisson was the mgor method of transmisson of infection in the herds
examined. In Cdifornia dairies, severd serologic studies dso offer evidence of vertica
transmisson. In endemic herds, the mgority of caves born to seropostive cows have
serologic evidence of congenitd infection. In addition, the rate of seropostivity in the
herd is not associated with the age of the cow, suggestive that the rate of acquired
infection after birth is low. There is additiond pathologic and serologic evidence that
indicates that these congenitdly infected cdves have a chronic peragent infection that
can be passed on transplacentdlly to ther offsoring. In a survey of hefer caves in a
known Neospora dary herd, hefer caves with serologic evidence of congenita exposure
were compared with serologicaly negative cohorts.  The two groups were similar until
caving, a which time dl the offgoring of the seropogtive hefers had eevated Neospora
titers, al seronegative heifers had serologicaly negative caves, and there was no
evidence of seroconverson to Neospora among the negative hefers. A portion of the
caves were necropsied, and the caves from seropostive heifers had histologic lesons in
the brain and spinal cord consstent with congenitd Neospora infection and protozoa
were identified by immunohisgochemidry. The caves from seronegative hefers had no
lesons or other findings suggestive of congenitd Neospora infection.

While verticd transmisson appears to be the mgor way that cattle become infected with
Neospora in endemic herds, there is serologic evidence that cows that have aborted
during an epidemic probably acquired the infection after birth based on andyss of the
seropositivity of dams and daughters.  In addition, the pattern of abortion outbreaks in
epidemic neosporosis is suggestive of a point source exposure with acquired infection.
However, a present, there has been no confirmation that the cattle aborting in an
epidemic acquired the infection during their pregnancy. In endemicdly infected herds
that have been sampled more extensvely, there is serologic evidence that a low leve of
postnata infection gpparently occurs.

Control of this infection must teke in account tha a mgor method of Neospora
tranamisson in heds is through the infection of fetuses in catle that are chronicaly
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infected. These infected cows can be identified based on ther serologic titers or from a
hisory of previous Neospora abortion or congenitd infection. With this knowledge,
control of the infection could be focused on reducing the numbers of infected cows in the
herd and limiting the introduction of infected replacement cettle into the herd. Culling
decisons concerning cows that have had a confirmed Neospora abortion can be made
with the knowledge that there is a higher risk of repeat abortion in these animas.
Seropogitive cows dso have a greater risk of abortion (3 to 7 times greater risk of
abortion than seronegetive cattle) and there is a high probability of congenita infection
(>90%) in the cadves born to these cows. In addition, seropostive heifers have been
shown to have a reduced milk production. In both dairy and beef cattle, epidemiologica
dudies have found that seropostive cattle have an increased rate of culling for a variety
of reasons. Although various antimicrobid agents have been tested aganst Neospora
caninum in vitro there is currently no known method whereby an infected cow can be
clered of the infection. A provisond killed vaccine has recently become available for
Neospora but there is no information on its efficacy in regard to reducing fetd infection
or abortion in an infected cow or in preventing postnatal infection in a norrinfected cow.
There are no proven methods available to prevent postnatd infection. The detals of the
life cycle are ill incomplete.  However, based on the experimental evidence that the dog
can be a definitive hogt and the association between dogs on the dairy and the
seroprevaence in the herd, it would be prudent to take measures to reduce the potentia
for this type of transmisson. The remova of dl potentidly infected tissues, such as
aborted fetuses and placentas from the environment that might serve as a source of
infection for susceptible hosts would be advisable. In addition, feca contamination of
feed and water sources by other anima's should be minimized.
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Years ago, a person could write a one page document that could serve as a will and get
the assets didributed as they wished. Tax law and state probate laws have made it more
difficult to desgn an effective edate plan without professond assigance for even a
moderate estate.

If you own land, it doesn't take long to get to the 2000/01 $675,000 unified credit
exduson amount — for trandfer taxes. Even if you are maried and have less than 1.35
million dollars in asses, it takes a little bit of planning to keep Unde Sam from teking
part of the assets that can easily be passed tax free to your heirs.

Choose professonas who you can work well with to plan your estate and help
you make decisons regarding succession planning

Prepare a will — without a will, date law and the courts will decide who will
adminiser your estate and who gets your assts. A will must be notarized —
beneficiaries should not Sgn as a witness.  State law covers vdidity of the form of
will — attorney prepared or hand written.

o “Will subgtitutes’ can avoid probate (these are not for everyone, but may
be useful).

= Living trugs
= Joint Tenancy

o If will and/or edate plan exigts, they must be reviewed every few years or
upon:

Getting married or remarried

Divorce

Death of a spouse

Birth or adoption of child

Moving to anew state

Recaiving awindfal

Tax laws change

When apersonisover 21, they aso need the following legad documents:
0 Durable power of attorney



= This dlows your agent to make a variety of financid decisons in
cae of your incgpacitation. Check writing, prep & dgn tax
returns, sdlling assets

0 Hedlth care proxy
= This dlows your persond agent to make criticd medica decisons
for you when you are not able

o Livingwill — regarding life support
= This document dlows you to decide, in advance, what measures
should or should not be taken in certain medica circumgtances. It
can dso express your preference about organ donation, keeping
your loved ones from second guessng themsdves when the time
COMmes.

Make alist of your assets and liabilities (and how they are held.)
o Joint ownership — assets don't automaticaly go to the co-owner. Make
sure thet you have the right kind of joint ownership to meet your needs.

Decide what you would like beneficiaries to get after dlowing for adminidraive
& probate cost and taxes.

Decide on an executor — avalable time & ability — to manage your estate from the
date of you deeth until digribution. If you do not find someone, the state will. It
will not be difficult for the executor to determine the value of bank accounts or
mutud fund invetments, but if you have a busness, the executor will face some
chdlengesin determining its vdue.

It is necessary to choose a guardian for your minor children, but there are many
things you can do to assst your adult children when the time comes.
o0 Trustee - A young adult or other family member may or may not be
equipped to fulfill the duties of an executor. It may be a better idea to
choose an unrelated person to act as executor or trustee.

o Didribution — If money management by an her is uncertain, it may be
wiseto set up atrust and plan distributions over alonger period of time.

o Divorce — a wel-desgned trust can protect an heir's inheritance from a
former spouse or from being consumed by expensive legdl fees.

0 Specid needs — insuring adequate care for a child who has emotiond,
menta or physica disabilities requires specid edtate planning.

o0 Grandchildren — If you have condderable assats and are facing a large
edtate-tax bite, you may condder a generaion-skipping trust.  Asss
placed in this trust skip your children and go directly to the grandchildren.
This diminates the tax on these assats in the children's estate.  There are



limitetions as to how much can be passed this way without paying
additiond tax.

o Gifting - Gifting may become an important pat of your tax plan.
Utilization of the $10000 anud gift exdudons and the lifeime
exemption amount, currently @%$675,000, during your life can be an
effective planning tool. Under certain circumstances, it may be desrable
to give aufficent gifts during your life to cause gift tax to be pad instead
of waiting to pay edate tax after death. ---------------- The qudity of the
remainder of your life must be consdered when using this tool to reduce
potentia estate taxes.

When designing a gifting plan, the potentid usage of things like special use vauation or
the Family owned business deduction must be consdered. It may dictate which assets
you may be able to gift and which ones you may want to keep. Weighing the potentia
savings for each drategy will determine how important it is to keep your edtate within the
criteriafor the Srategies.

THE BIG QUESTION. Does my family want to keep the family farm after | am gone?
The answer to this question may steer you and your advisors down a particular planning
road. We are concentrating today on the yes answer and stressing some of the tools you
may be able to use to keep as much as the farmin the family as possible.

NEW BASISAT DEATH

Property owned by a decedent passes ingtantly to the estate or new succeeding
owner. Under current tax law, the transferred property receives a new bass.
Examples an assat purchased by the decedent for $100 but worth $400 before
desth has an inherent gain of $300. If the property is gifted to someone, the
donee's basis remains @ $100 and if sold br $400 would till produce a gain of

$300.

The depped up basis avalable to the har after deeth is equd to far
market vaue that is subject to edtate tax, currently at a higher rate than income tax
or $400. Thus immediate sde by the heir would produce $ -0- gain for income
tax purposes. The largest advantage is derived when assets are held in community
property. This results in a stepped up basis for the decedent’s 50%, that is subject
to estate tax and the surviving spouse’ s 50% which is not subject to estate tax.

Crop inventory and livestock, that generdly have a $ -0- bads dso qudify
for a stepped up basis.

Any stepped up basis attributable to depreciable assets can be depreciated
beginning at the date of deeth.

UNIFIED CREDIT EXCLUSION AMOUNT

The changing amounts that al decedents are entitted to depending upon the year
of death. For 2000 and 2001, it is $675,000. For 2002, it increases to $700,000.



It will continue to increase until 2006where it will top out a $1,000,000. It is
cdled a unified credit because it is gpplicable to both transfer taxes — for gifts and
edates. Whatever is used for giftsisno longer available at deeth.

SPECIAL USE VALUATION

This concept alows a portion of farmland to be vaued based upon what it will
produce instead of what it would sl for.

Requirements.

DISCLAIMER

Materid participation by owner or family for 5 of 8 years
Qudified use for 5 of 8 years — sole proprietorship or crop
share lease

Farming assets = 50% or more of estate

Redl edtate for Section 2032A = 25% or more of estate

Vdue reduction — not more than $750,000

Election must be made

Heirs must Sgn consent

Propaty mus reman in family with qudified use for 10
years after death with 5 of 8 years materia participation.

If requirements are not met, additional tax must be paid.

Etc.

Used if someone does not want an inheritance.
When property passes to children, results in skipping one generation of

taxes.

Financidly troubled heir can pass assets to children (protection from

creditors)
Requirements.

0 Inwriting within 9 months of deeth

o O 0O

Cannot accept benefits from property

Cannot direct where property goes.

Digributed asif person disclaiming was deceased.
No gift tax from the person disclaming

QUALIFIED TERMINABLE INTEREST PROPERTY — (Q.T.I.P.)

Increases marital deduction.
Deays payment of tax on assets until desth of spouse.

Requirements.

O O O0Oo

Income must be paid to spouse annualy
Property must be included in estate of spouse
Ultimate disposition of property can be provided
Must have written election
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0 Property must beidentified

FAMILY OWNED BUSINESS DEDUCTION (FOBD)

This is one of newest planning techniques we have to utilizee Many of the rules
for this deduction pardld the ones for specid use vaudion, yet some of the
differences are Sgnificant.

Differences—
Specid use— land only vaued specidly
FOBD - dl assts used on farm or other amal business vaued
a far market vaue

Under the newest verson of this drategy, the maximum deduction from the gross
estate for 2000/01 is $625,000. When using this strategy, the maximum amount
of unified credit discussed earlier is set a $675,000 for 2000/01. This creates a
tota possible combined amount of $1,300,000.

If the edtate includes less than $675,000 of qudified FOB interests, the unified
credit exemption amount can be increased on a dollar-for-dollar basis but only up
to the exemption amount otherwise available for the year of death.

SECTION 6166........ 4%--15yr PAYMENT OF ESTATE TAX

Used in order to assst the heirsin paying the tax without selling the farm.

4% on firg $ 1 million of vaue of the busness

Interest only is payable for the firs 4 years, principd and interest
thereefter.

Requirements.

0 The busness must conditute more than 35% of the adjusted gross
estate.

0 Only thetax attributable to the business can be deferred.

0 Business must be retained during the 15 years.

o Farmland that is rented on a crop share basis qudifies, but not cash
rent prop

0 Election mug befiled.

o Etc

LIFE INSURANCE
Life insurance can provide the liquidity necessary to pay the edate tax. Planning

for life insurance is extremely important. With no or poor planning, proceeds
from life insurance may increese the edae tax due by being included in the
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decedert’s estate.  With good planning, the proceeds may be diminated from the
gross edtate and help to keep the farm intact by avoiding the need to sdl part of

the farm.

I ssues need to be reviewed such as.
who owns the policy?
who isthe beneficiary?
is the insurance adequate?

There ae many planning tools but, the more tools, the more coordination that is
necessary to arrive at the proper result!
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I ntroduction

A cetification program monitored by an animd protection group and aimed at
assuring high quaity cow wefare on the dairy can't be in the producer's best interest, or
can it by beng a maketing advantage? Do consumers redly care about well-beng of
dairy animas or are they more focused on the lowest priced product? Possbly, you think
that there are no wefare problems at the dairy as long as the cows produce nilk. Isthe
media soreading redidic images of the dairy industry or just heightening awareness with
a few "bad" apples? Do countries other than the U.S. have anima welfare modules at the
level of the dairy in their quaity assurance programs? Are these certified by an outsde
paty, eg., govenmenta or anima protection group, or by its own industry
representative? Should society have federd/date regulations to level out the playing fied
and capture consumers confidence and foreign trade?  Collectively, these quedions al
represent the motivation behind society's anima welfare movement that has broadened its
platform from animasin research [aboratories to agriculture at the farm levd.

Recent K ey Developments

In the past few years, severd key leaders in anima agriculture and marketing
have taken the movement serioudy and developed in-depth programs for markets and
gpecies. Two years ago, the United Egg Producers empaneled a group of scientists and
one animd wedfae representative to examine the scientific literature onkey poultry
issues such as cage dze, forced molting, and besk trimming. The resulting guiddines
suggested that larger cages are better, more research is needed on molting, and beak
timming can be minimized udng sdlected genetic sock.  These guideines were
approved by the UEP members in October 2000. McDonald's Corporation was forced to
face the issues by pressure from the groups, Anima Rights International and People for
the Ethicd Tretment of Animds.  McDondds hired consultants for an advisory
committee and established standards to be followed by their dedicated suppliers of eggs.
Dr. Temple Grandin from Colorado State University has audited the handling practices at
beef and pork packing plants for McDonadds and is developing guiddines for hens.
Additiondly, the company has awarded grants to Purdue Univerdty to examine gestation
and farrowing crates, a contentious welfare issue for the swine industry.

In September 2000, the American Humane Association (AHA) launched ther
voluntary, third-party vdidation program, Free Famed. This program is the firs to
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vdidate that fam animas are rased in a humane manner and includes standards for
dary, beef, laying hens and chickens A "Free Famed' label on products assures
consumers that these products are from animals that were trested according to the wefare
sandards developed by AHA. Free Framed was modeled after a program in England
cdled Freedom Foods, with standards developed and implemented by the Royd Society
for the Prevention of Crudty of Animas (RSPCA). Freedom Foods began to market its
labe in 1994 and is currently the largest and fastest growing farm anima wefare scheme
in the U.K., with more than 19 million animds in the scheme (Johnson, 2000) and greater
than 15% of the market.

Certification Process

Animal wdfare standards for the Free Farmed program have been developed by
the AHA Sandards Scientific Committee which is comprised anima scientists and
veterinarians.  These standards were modeled after the RSPCA's standards, but adapted to
U.S. conditions. Additiondly, the 1999 Federation of Anima Societies Guide and other
practicd guidelines were utilized in the process. These standards are expected to be
reviewed and revised periodicdly as new information becomes avaladle. The basc
philosophy of the standards is based on the following framework:

Free from:
Unnecessary fear and distress,
Unnecessary pain, injury, and disesse,
Hunger and thirst, and
Unnecessary discomfort including gppropriate environment, expresson of
normal behaviors, sufficient space, and company of its own kind.

The progran is adminigered by Farm Anima Sevices (FAS), which is an
dfilite of the AHA. Additiond compliance verification procedure is provided by the
US. Depatment of Agriculturds (USDA) Agriculture Marketing Service (AMS).
Applications for certification are initisted by reviewing the dandards for the individud
fam and completing forms for aeas such as emergency procedures, hedth plans,
nutrition, housing, husbandry practices, casud daughter policy and other informetion.
An asessor subsequently visits the farm to interview the management, assess the facility,
observe the operation, and write an audit report. The FAS auditor then contacts the
USDA's AMS, which may dso dect to send an auditor for certification. Approximately
25% of the participants will be audited by AMS whose role is to verify FASSs ingpection
process. The audit report or checklist will itemize any finding not in compliance. These
will further be cdasdfied as "continuous improvement point” (does not prevent
catification but must be corrected in a timdy manner) or a "hold point” (must be
corrected prior to approva). Certificates of approvad are vdid for one year and the
participant is alowed to use the "Free Farmed" logo. Caertification can be revoked for
reesons including falure to follow approved procedures or implementing Sgnificant
changes without prior notification to FAS.

Dairy Care Standards
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Each st of wdfare sdandards for Free Farmed is divided into four categories
entitted Food and Water, Environment, Management, and Hedth. These ae further
divided into specific requirements which are numbered and must be in compliance.
Gengrd badc dstandards apply to dl the species. These generd standards require that
livestock and poultry have access to clean and sufficient food and water, that ther
environment is not dangerous to their hedth, provide sufficient protection from the
wegther dements and sufficient space alowance, and other features to ensure the hedth,
safety, and comfort of the animals. Standards dso require managers and caretakers to be
fully trained, skilled, and competent in anima husbandry and welfare. There are more
gpecific requirements under the umbrella of the genera standards. Examples of the more
stringent sandards for dairy operationsin Cdifornia are given below:

Food and Water section:

FW4. Dary cows must not be trested with rBST; antibiotics only
thergpeuticaly.

FW8. All cattle should have access to turn out lots for 4 hrs. per day,
wegther permitting.

FW15. Every newborn caf must recelve colostrom within the first 68 hrs.
of life

FW17. Movement of calves must not occur at less than 5 days of age.

FW22. All cattle, including caves over 8 days, should be provided with a
continuous supply of water.

Environment section:

E15. Provison of shaded aress for hot summer conditions (above 85°
F).

E16. Depth of mud in loafing area should not be above ankles.

E17. Socking dendties will not exceed 110% of the number of
avalable gdls.

E20. Cows should cave in clean, dry areas separated from the rest of
the herd, with free access to water.

E50. Tethering of caves is prohibited. Caves must have access to a dry
bed at dl times.

Management section:
M2. Managers deveop and implement plan to cope with emergencies
such asflood, fire, or interruption of supplies.
M10. Tails of caves or adults must not be used to direct the animas
ether by pulling or twidting.
M14. Noanimd can leave the farm without walking unasssted.

Health section:
H4.  Avallability of water and feed is necessary at dl times even to non
ambulatory animals.
H9.  There should be aminimum dry period of 25 days.
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H1l. Supernumerary teat remova must be performed within 6 months
otherwise teats removed by veterinarian under loca anesthesia

Disbudding is dlowed during the firg 4 months usng a hot iron
with/without locd anesthesa Cautery paste ad scoop methods
are not acceptable as routine practices.
Castration of cdves older than 2 months must receive locd
anesthetic (burdizzo, emasculator). Cadtration may be performed
by rubber ring band after 24 hr and before 7 days of age; burdizzo
clamp or surgicd cadtration after 24 hr and before 2 months age.
Tail docking is prohibited. Switch trimming is alowed.

H14. Each fam mug have provisons for timdy and humane euthanasa
of casudlty cdtle.

The Free Farmed program is not suitable for every dary operation. It is focused
toward the "naturd” food, value-added niche markets. Some may ask if there is such a
market for "humandy raised’ animad products. In a 1998 survey by the Animd Industry
Foundation, the results showed that 44% of te consumers would pay 5% more for mest
and poultry products labded as "humandy raised” The pathway to acceptance by
consumers of these products in the supermarkets may be smilar to the growth of organic
food products over the last five years. Consumer education on anima welfare production
issues may be enhanced by the vishility of the program and the supermarket, and thus
increase the market base. The standards are expected to be reviewed and revised each
year by the Standards Scientific Committee dong with current certified producers. The
Free Farmed program is proposed to evolve in the direction of more rigorous, dynamic
anima-friendly standards.

-
e

FREE FARWDD|

AMERICAN HUMANE
ASSOCIATION
MONITORED
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California Dairy Qualify Assurance
Program Activities

Michael Payne, Deanne Meyer & Chuck Ahlem

Executive Summary

To date 1,500 producers have recelved at least partid Stewardship training, and 18
producers and their daries have been cetified An evauation hotline, certification
database and web Ste have been established. The State and the Cdifornia Dairy Qudity
Assurance Program (CDQAP) have cooperatively established an  evaluation-certification
program for novel environmentd technologies A patnership with the public-interest
group Sudaindble Conservation is developing financid incentive programs that would
encourage producers to adapt environmentaly friendly best- management practices. An
environmenta research priority document will asss researchers and funding agencies in
directing resources towards projects most useful to producers. Development of a
curriculum for a second environmental short course has begun. This course will expand
the current surface-water program to include land-gpplication of nutrients'waste. More
then 100 print, televison and radio releases have favorably depicted Cdifornia producers
as protecting the hedth and wdfare of the date’'s consumers, livestock and environment.
The program has continued to apply for and receive matching grants from non-dairy
industry sources. The program’'s mgor achievements for the year 2000 are detalled by
module below.

Environmental Stewardship Module

Environmenta Stewardship Short-Course (ESSC)

(god 10 sets for the year): A total of 20 sets (60 classes) of short courses were delivered
during the year. The ESSC 1 was ddivered in Bakerdfidd and Chino in January. Spring
classes were ddivered in Petduma, Eureka, Stockton, Modesto, Orland, Los Banos,
Tulare, and Riverdde. In May it was delivered again in Chino. Fal classes were held in
Eureka, Petduma, Orland, Elk Grove, Chowchilla, Tulare, Stockton, Modesto, and
Chino. During 2000, 256 producers completed the ESSC 1 while an additiona 267
attended at least one class. Spring classes have been scheduled for 2001. Processors have
encouraged their producers to attend the short course. Land-O-Lakes has offered a $300
rebate to producers who complete the series. To date 40 producers have taken advantage
of the Land-O-Lakes program.

Training Provided To Service Organization And Creamery Field Personnd

(god 3 dases) Eignt dlied indugtry classes were offered: Chino (2), Fresno, Merced,
Davis (2), Tulare, and Modesto). These are 4.5 hr in duration and cover the materid
presented in the ESSC1. Consderable advertising was done to let people know about the
avaldbility of this traning. Three of these sessions were targeted sessons. One was
gpecificdly for Depatment of Hedth Services employees, one was for partner daff
members, and one was for American Regigry of Professona Anima Scientigs. A totd
of 123 individuads attended these sessons.  Additionaly, one full day course was
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provided to train people to assst producers in preparation for the evauation process.
Members of organizations represented in the Partnership agreement attended this course
as did consultants.

Dairy Cetifications
Third party evduations began in July. To date 18 producers have been certified (see
“Software to Manage Short Courses...” section below).

Software To Manage Short Courses & Certification Records

Microsoft Access is used to track paticipant data. The program dlows immediate
generation of measures of totd program ddivery, such as the following summary of
participation in ESSC | & certification (al years):

Number producers completing al 6 hours (3 classes) = 972.

Number producers completing 2-4 hours (1- 2 classes) = 520.

Number producers receiving some ESSC training (sum of above) = 1492.
Number producers completing pre-evauation meeting = 79.

Number producers requesting evaluation = 33.

Number producers certified = 18. (Note: these 18 come from 14 facilities.)

Number Allied Industry reps attending compressed Short Course = 286

Evauation Request Hotline Established Producers wishing to request a facility evauation
can cal 530-574-0524. Messages left on the answering machine are answered daily by
the same technician maintaining the certification database (see aove).

CDQAP Web Site Established

A web gte has been established a www.cdga.org. It contains a wide range of information
about the program including program description & history, annud reports, Question:
and-Answer documents and primary contacts.

Upgrades Of Java Program To Estimate L agoon Storage Capacity Needs

The CDQA program has developed software to estimate lagoon storage @pacity. Output
from this program is required for evdudion and cetification. As the initid evaduaions
were conducted, user comments directed modifications for the software.  This program is
available to designated users on the internet by password.

Teaching Module: Dos And Don' ts Of Manure Management

Photos depicting good and bad manure management have been collected from a variety
of sources and scanned in graphics files. The photos have dl been reviewed by members
of the interagency confined anima coordinating group, a process which began in May
and took approximatdy eight months to complete. It is anticipated that the document will
be printed in January.

Partnership with the Office of Environmental Technology

The State of Cdifornia's Office of Environmental Technology (OET) and the CDQAP
ae colaboraivdy edablising a evduation/catificaion progran for  novd
environmental technologies for daries OET's program dlows a technology sponsor
(private company) to finance their own evaudions which if satisfactory, OET publicly
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cetifies. Vaious CDQA patnes ae assiging OET in the devdopment of dary
technology evauation protocols. This program will offer some assurance of effectiveness
to dairy producers interested in investing in nove technologies.

Partnership with Sustainable Conservation

Sudtainable Conservation is a non-profit public interest group lead by Stanford-trained
MBA’s. SusCon's misson is to devedop financid incentive programs to encourage
private business to adapt environmentdly friendly best management practices. SusCon
funds ther activities through a vaiety of grants primaily from philanthropic
organizations. This year for its dairies program initiatives, SusCon was awvarded a total of
$275,000 from the Goldman Fund, the Packard Foundation and the Joseph Drown
Foundation. Among those initiaives includes a review of potentid “green labding’,
environmental  traning for training Portuguese-speaking dairy producers and the
devdlopment of "sadlit€' compoging fadlities providing an inexpendve means of
managing manure while generating a salesble compost product. SusCon does not receive
any dairy industry funds.

Environmental Research Prioritization

A paticular problem facing the Cdifornia Dary Research Foundation (CDRF) has been
determining which, if any, environmentd research projects to support. To hep address
the problem the CDQAP & Univesty of Cdifornids Dary Qudity Assurance
Workgroup have drafted an Environmentd Research Prioritizetion document. The Dary
Quadity Assurance Workgroup is composed of a wide variety of Universty researchers
and extenson specidigs having a dary focus. Importantly al UC Cooperative Extenson
Dairy Advisors are members of the Workgroup. The document is aso being reviewed by
the (regulatory) environmental Inter-agency Workgroup which includes various state and
federal regulatory agencies. The workgroup reviewed and ranked 57 different
projects/areas (17 extenson/education, 10 technical, 30 research, and 2 demonstration).

Coordination of Statewide Response to New EPA Guidélines

The US-EPA has rdeasad its new Effluent Limit Guideines (ELG) draft. This 900-page
document outlines EPA’s new Concentrated Anima Feeding Operation (CAFO)
requirements. Importantly it requires dairy producers to complete a vagudy defined
nutrient management program (“Permit Nutrient Plan” or PNP). Further confusng the
issue was the concurrent release of the Natural Resource Conservation Service (NRCS,
formerly the Soil Conservation Service) draft guide for a “Comprehensive Nutrient
Management Plan” (CNMP). In addition, various private and academic organizations
have or are drafting pollution prevention programs for ether free didribution or sde.
None of these documents outline exactly what procedures producers must complete in
order to reman in compliance. The CDQAP patners have collaboratively initiated
devdopment of a curriculum that will dealy define a program that will ensure that
producers meet al dae, federa and locd requirements regarding land-gpplication of
nutrientswaste. This will be offered to producers throughout the date as Environmentd
Stewardship Short Course 1l. The new course will smply expand the successful
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education & certification program (ESSC 1) deding with surface-water regulations. Both
EPA and NRCS will assst in development.

Soecial Projects
A considerable amount of researcher and partner timeis spent on specid projects that
typicaly result from ether technica questions or crisis management. Two 2000 specid
projects are of particular note:

Back-Flow Prevention: Irrigation well water pumps that have cross connections to piping
carying lagoon water have the potentid to contaminate ground water. State regulations
requiring “back-flow prevention” (BFP) devices for such pumps have exised for years
but have not been publicized or enforced. The CDQAP patners have summarized
technicd information detaling which methods qudify as adequate BFP. With the
announcement that proof of BFP will be required for renewa of a producer’s pesticide
goplication license; this information has become crucid to even those producers not
seeking CDQAP certification.

Milk Diversion to Lagoons. Starting as a project to streamline the process authorizing
disgposd of antibiotic-contaminated milk into retention ponds, this issue took on great
importance when power black-outs closed down processing plants. The policy document
which would dlow producers to add milk to ponds is currently being reviewed by Sate
regulatory authorities.

Program Publicity

An enormous amount of pogtive publicity has been generated as a result of the CDQAP.
Paticularly after the awards ceremony on the steps of the State Capita, numerous print,
TV and radio releases depicted Cdlifornia darymen as producing a product in concert
with the environment. A summary of the types of media releases gppears below. Detailed
information on these media releases appearsin Appendix 11.

Origind Print Articles 18
AP Wire Service Repesats 55
Dairy Trade Publications 7
Internet Publications 7
Televison 18
- Radio 1
Total releases 106

Potential Natural Resour ce Conservation Service Position

CDQA, the Depatment Anima Science and USDA’s Naturd Resources Conservation
Service have entered into discussons regarding the potentiad for a NRCS agronomist
being placed in Animd Science. The Natural Resource Conservation Service isworking
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a job dexription tha involves primaily leading development of Environmenta
Stewardship Short Courselll.

Food Safety M odule

Food Safety Curriculum

Development of the food safety short-course curriculum is proceeding. The firg video “A
Dairy Producer’s Tour of a Saughter Facility’ has been completed. A second video
“Residue Prevention for Dairy Producers’ has been funded through two non-dary
industry grants and scripted. The shooting schedule for it is being developed. The
Cdifornia Department of Food and Agriculture has developed a dide set, pamphlet and
wal poger for its new emergency response program. Universty experts have been
agreed to develop dide sats for antibiotic resstance and bootleg milk sections. Ladtly,
dthough pat of the Anima Hedth and Wdfare Module rather then the Food SHfety
Module, the CDQAP has been participating in implementation of the Cdifornia Johne's
Disease Control Program.

Par tner ship with the Dairy Food Safety Task Force

The Cdifornia Department of Food & Agriculture organized the Dairy Food Safety Task
Force in the wake of three devagtating toxic events on Cdifornia daries (two botulism
and one pedticide). The god of the group is to edtablish protocols to mitigate anima
desth and condemned product in the event of future Smilar cases. A ligt of potentia
chemica contaminations was congtructed and work begun. The FDA has accepted
Cdifornids plan for future nitrate cases in the State and is reviewing the monensn
protocol. In addition a protocol which would dlow antibiotic contaminated-milk to be
shipped to cdf raisersfor use asfeed is being reviewed by FDA.

Assistanceto Dairy | ssues Forum

Various partners have provided factud information on and asssted in the development of
press releases from DIF. Subjects addressed have included :

Antibiotic Residues

Antibiotic Resstance

BST (“Bovine Growth Hormone")
BSE (“Mad-Cow Disease”)

Johne' s Disease / Crohne' s Disease
Diverson of milk into lagoons

22



Crop Biotechnology: Applicationsfor the Dairy
Industry

Bruce R. Thomas and Kent J. Bradford
Seed Biotechnology Center
University of Cdifornia, Davis
(http://sbc.ucdavis.edu)(email: sbc@ucdavis.edu)
(graphics available at http://sbc.ucdavis.edu/outreach/outreach.htm)

Methods of plant breeding and biotechnology. Genetic modification of plants
and animas has been practiced for approximately 10,000 years. By sdecting the best
plants and animas to serve as the parents for the next generation, our ancestors gradudly
modified wild plants and animas to creste our familiar domesticated crops and livestock.
Over the last century, new methods of plant breeding have been introduced, including
wide croses, F1 hybridization, mutageness, and induction of polyploidy. Biotechnology
methods developed in the last few decades include tissue culture, embryo culture, anther
culture, somaclond variation, micropropagation, protoplast fuson, marker-assisted
breeding, and transgenic plants.  Although transggenic plant technology has become
controversd, this is just the latest of many methods that have been used for genetic
improvement of crop plants. The discusson beow will focus on these transgenic crop
plants and particularly on those used for animal feeds.

Transgenic Crop Traits. Among the transgenic crop plants approved for
commercial production in the US are canola, corn, cotton and soybeans engineered for
herbicide compatibility, protection againgt insects and protection against diseases.
Feeding trids have demonstrated the safety and effectiveness of feeds derived from
transgenic crop plants (Kagppler, 2000). Feeding vaue of transgenic plant foods and
anima health are normal, and the transgene DNA and the expressed proteins are not
detected in meat, milk or eggs
(http://sbc.ucdavis.edw/outreach/resource/lgm_food safety.htm). In some ways, feeds
produced from transgenic crops may be even better than conventiona agricultura
products. Mycotoxin contents are reduced in transgenic plants due to reduced tissue
damage from insect feeding and fewer damaged sites a which fungd infection of the
crop plant can occur (Munkvold et d., 1999; Munkvold et a., 1997). Engineering pest
protection traits into the seed may reduce the need for pesticide chemicasin crop
production, and may enable the grower to choose pesticides that are less harmful to the
environmen.

Potentid future traits in transgenic crops include more "output traits' that will
enhance crop qudities for end usars.  Transgenic crop traits tha may reach the
marketplace within the next 5 years include traits such as improved nutritiond value
through increesed vitamin content, oil qudity and protein quaity. The content of
antinutritiona  substances such as phytate can be reduced. Vaccinations engineered into
feeds may help to maintain the hedth of livetock (Mason et d., 1998; McGarvey et d.,
1995; Tuboly et d., 2000). Reduction of fungi and mycotoxins in feeds may improve
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feed qudity, anima hedth and dary product quaity (Cary et d., 2000; Suszkiw, 2001).
New drategies may help protect dfdfa and other plants againgt insect attack and reduce
the need to spray chemicals for insect contral.

Public Debate about Transgenic Foods. There is now a worldwide debate
about the use of transgenic crops and livestock. Opponents of agriculturd  biotechnology
rase isues such as food safety, food labeling, environmenta contamination, reduction
in biodiversty, corporate monopolization of food and concern about possble unknown
consequences. New regulations proposed by USDA and FDA have tightened the scrutiny
of biotechnology foods before they are dlowed into the marketplace and enabled
dternative choices for consumers who wish to avoid food products produced from
tranggenic crop plants.  Scientific, socid, economic and ethical issues are dl involved in
determining acceptance of agricultura biotechnology.

Government Regulation of Transgenic Crops. The use of crops produced via
biotechnology is regulated by a number of US government agencies. The USDA Animd
and Plant Hedth Inspection Service (APHIS) regulaes fidd-testing of biotechnology-
deived plant varieties  (http://mww.gphisusdagov/biotech/not_reg.ntml).  The US
Environmental Protection Agency (EPA) is the lead agency for evauating crop plants
with  pedticidd traits  devdoped via  biotechnology  (http:/AMww.epagov/
pesticides/biopesticides). The US Food and Drug Adminigration (FDA) is the primary
agency regulaing the safety of foods deveoped via  biotechnology
(http:/ivm.cfsanfdagov/). USDA has recently published new regulations for organic
agriculture certification that exclude the use of transgenic crop plants and some other
production technologies  that ae used in conventiona agriculture.
(http:/Aww.ams.usda.gov/nop/).

Conclusons. This is an important time in the development of agriculturd
biotechnology. The initid “proof of concept” products have worked well in the fidd and
have been repidly adopted by farmers. Government regulators have worked to establish
public confidence in their ability to ensure the environmenta and food safety of crop
plants developed using biotechnology. New biotechnology crop traits under development
will provide additiond benefits to the dary industry. Ganing consumer and market
confidence in agriculturd biotechnology is critical for the further development of these
products.
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Impact of Close Up Dry Period Length on Body Protein
and Energy Reserves. A Modeling Approach

P.H. Robinson"and J.M. Moorby?

! Department of Anima Science, University of Cdlifornia, Davis
?Ingtitute of Grassand and Environmental Research, Aberysiwyth, UK

INTRODUCTION

Protein and energy requirements of nontlactating (dry) dairy cows attracted little research effort
until about 1990. This occurred in spite of the known increases in materna protein and energy
needs during the dry period in response to synthesis of mammary issue and colostrum, as well as
fetal and uterine development (NRC, 1978). However since about 1990, considerable worldwide
research effort has been directed to defining protein and energy needs of non-lactaing dary
cows with particular emphasis on protein needs of dry cows within about 14 to 21 days of
caving (i.e, close up).

Firg reports in the protein area, by Van Saun et a. (1993) and Moorby et d. (1996), showed that
increasing the level of crude protein (CP) in the close up dry period ration, with CP sources rich
in undegraded dietary protein (UDP), to levels above NRC (1989) recommendations of 12% of
dry matter (DM) intake could result in sharply higher milk and/or milk protein yidds in the
subsequent lactation.  However, more recent reports have been equivocd with most groups
reporting no increase in milk production in the subsequent lactation in response to higher CP
levels of the close up ration (Murphy, 1999; Putnam et d. 1999; Vandehaar et a. 1999; Santos et
a. 2001), with only one study reporting a strong numerica increase (Huyler et d. 1999). What
is the reason for this lack of agreement?

Protein needs of dary cows goproaching parturition are difficult to assess in dudies utilizing
whole animas. In contrast to lactating cows, where the production oriented criteria used to
define protein needs are immediate and relaively easy to measure, the appropriate criteria to
determine protein needs of close up dry cows ae difficult to define  While productive
performance in an early portion of the subsequent lactation has often been utilized as the main
index to assess close up dry period protein needs, this response is highly dependent upon the
actua period of time that cows are exposed to the close up ration and, perhaps, the status of their
labile protein reserves when they enter the close up period. Since breeding and calving dates of
cows are sddom certan, the average time that cows are in the close up period can show
ubgtantid variation.

The objective of this ongoing research is to utilize a computer modeling approach to predict
protein and energy needs of dry dairy cows as they progress through the dry period and integrate
that with the planned sequence of diets in order to predict mobilizable protein and energy
reserves a the end of the dry period. These predictions can then be utilized to assess, only
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quditativdy a this time, the ability of the cows to sugtan high milk, and milk component
production, in their next lactation.

WHAT ISTHE DRY COW QUESTION ?

The agppropriateness of the protein and energy levels of a ration formulated for lactating dairy
cows is often assessed rather rgpidly on commercid darries (i.e, does the amount of milk in the
bulk tank go up or down in the next 4 or 5 days). Indeed Cdifornia dairy producers commonly
use this as the mgor criteria to judge whether a new ration is an improvement over the previous
ration. However no equivdent index is available to judge rations fed to dry cows. Often, as
demongtirated by the work of Van Saun et d. (1993) and Moorby et d. (1996), a positive benefit
takes months to occur and, due to the passage of time and other changes that have occurred in the
meantime, it may never be detected at al.

Thus in contragt to lactating dairy cows, where the feed formulation question is in generd terms
How much did the new ration change the production of the cows within 3 or 4 days ? the
question relative to dry cows is less cler. However in generd, it revolves around judging the
potentid outcome of the dry cow feeding program in terms of the ability of the cows to sugtain a
high levd of milk production in the next lactation. Stated more smply: given cows with certain
defined characteridtics a dry off and given a defined dry period feeding program, what are the
anticipated levels of mobilizable protein and energy that will be avalable a caving to support
milk production in the next lactation. The only way to predict this expectation is through a
modeling approach.

PHASES OF THE DRY PERIOD

Until the most recent NRC edition of Nutrient Requirements for Dairy Cows (i.e, 2001), the
NRC conddered the dry period of dairy cows to be a single nutritionaly indistinguishable period
(e.g., NRC 1978, 1989). In the most recent edition, NRC (2001), the dry period is recognized as
being divisble into two digtinct phases (i.e, the far off and close up periods) that divide at about
21 days prepatum. However in fact the dry period of cows entering their second or higher
lactation can be broadly divided into three phases.

Just Dry Phase

This period lasts for about 8 to 12 days after the cow has been milked for the find time. Even
though she will not be milked again, the cow continues to secrete milk for about 48 hours (i.e,
dhe is dill a ‘lactating cow') and then dowly resorbs that milk over the next 7 to 10 days as the
udder undergoes involution and some mammary tissue is resorbed. Thus during this period the
cow is in a pogtive protein and energy satus regardless, within reason, of the diet that deis fed.
Obvioudy this phase does not occur for heifers.
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Mid Dry Phase

This period lasts from about 8 to 12 days after the cow has been dried off until about 8 to 12 days
prior to caving. It is characterized by the potentid to achieve relatively high DM intakes (about
20 to 22% of BW) and by rdativdly modest protein and energy requirements, primarily to
support fetd growth and maintan maernd tissues. Thus during this period the cow is generdly
in a pogdtive proten and energy status, unless she is fed a high fiber and low protein diet with a
low DM intake potentid.

Close up Phase

This period occurs during the find 8 to 12 days prior to caving, and is characterized by
declining DM intekes (to as low as 1.1 to 1.4% of BW) and rapidly risng protein and energy
requirements to support synthess of udder tissue and colostrum as wel as support underlying
feta growth and maintenance of maternd tissues. During this period the cow will virtudly
adways move from a podtive protein and energy dtatus to a negative protein and energy status.

The quedtion is when it will occur (i.e, how cose to caving) and how negative it will be. The
higher the DM intake, then the doser to caving and less severe will be the negative baances,
wheress the higher the genetic capability of the cows to produce milk then the greater will be the
needs for synthess of udder tissue and colostrum, and so the farther from caving will be the
trandtion to a negative protein and energy bdance and the more severe that it will be. It is
citical to accurate predictability of future milk productivity that these negative baances be
predicted and managed.

PRACTICAL MODELLING OF THE DRY PERIOD

Moddling of the dry period means that based upon some characteristics of the cows at dry-off,
the sequence and compostion of the diets that they will be fed during the dry period and some
characterigtics of the cows a cdving, then the DM intake, body weight (BW), labile (i.e,
mobilizable) protein reserves and mobilizable energy reserves (estimated as body condition score
(BCS)) ae smulated to cresate ‘pictures of how the cows progress through the dry period and
what their predicted gtatus (i.e, mobilizable protein and energy reserves) are a its end (i.e, a
calving).

However for a modeling approach to have practicd application, it is criticd tha the animd and

diet input parameters be obtainable on commercid daries. The information that is required on
the animalsis not complex and is shown below:
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Tablel. Animd inputs.

Animal Inputs

Next Lactation

Body weight at dry off
Body condition at dry off
Body locomotion at dry off
Milk yield at dry off

Milk CP at dry off
Expected calf birth weight
Expected peak milk yield

3 number
680 kg
3.50 units
1.50 units
15 kg/d
3.60 %
41 kg
45 kg/d

The information needed for the diets is only dightly more complex. The proportion of each

feedduff in the diet, as well as its chemicd compostion, must be defined.

In addition, the times

prepartum that the cows are to be fed the diets must be defined. The information on a sample far

off ration is shown below:

Table 2. Ingredient nutrient definition.

Faroff Ration Intake
% of DMI

Corn silage (40-50%

ar) 25.4

Oat hay 36.9

Alfalfa pellets (dehy) 36.3

TM Salt 1.4

DM  OM Fat CP
% % DM % DM % DM

26.3 949 3.6 7.5
92.8 935 1.7 6.3
912 901 22 218
99.0 0.0 0.0 0.0

SP ADIP NDF dNDF
% CP % CP % DM% NDF

54.7 9.3 49.2 55
222 111 679 46
37.2 6.4 40.0 48

0.0 0.0 0.0 0

[Where OM is organic matter (100 — ash), SP is soluble CP, ADIP is bound or indigestible CP, and dNDF
is the proportion of NDF digestiblein vitro at 30 h. All of these values can be obtained from

commercialy available assays.)

The compogtion of dl the raions that are to be consdered in various dry period feeding
sequences must aso be defined as, for example:
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Table 3. Ration ingredient definition.

DIET SELECTION

Number 1 2 3 4
Description Just dry Faroff  Closeup Close up
(Low CP)  (High CP)
Ingredients e Intake % DMI ~ ———----——-
Corn silage (40-50% grain) 10.0 254 16.9 15.8
Oat hay 80.0 36.9 24.6 23.2
Alfalfa pellets (dehy) 9.0 36.3 24.2 22.6
Dist grain (wheat dehy w
sol) 1.2
Barley (steam-rolled) 16.0 15.0
Corn (steam-rolled) 15.7 14.7
Corn gluten meal 0.3
Soymeal (chem trt meal) 3.7
Blood meal (ring-dried) 0.6
Feather meal 0.3
Fat (animal) 1.7 1.7
T™ Salt 1.0 1.4 0.9 0.9

Finaly the diet sequencesthat are to be evauated must be defined relative to days prepartum
(assuming a 60 day dry period).

Table 4. Ration feeding sequence.

Diet Diet ID Start Day
Sequence (prepartum)
1st 1 60
2nd 2 50
3rd 3 14
4th - -

[i.e., three diets will be used (in the sequence 1, 2, 3) with start dates for their feeding at day 60 (i.e., at
dry off), days 50 (i.e., a 10 day just dry group) and at day 14 (i.e., a 14 day close up group).]

Once this information has been defined, modd smulations can be run and examined.  For the
purposes of illudration, case studies of four possble combinations of diets (from Table 3) will be
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examined utilizing common animd (from Table 1) and ingredient (from Table 2) input
consderations. These caseswill be:

Diet Diet Casel Case?2 Case3 Case 4
ID Description
1 Just Dry 60 60 - -
2 Far off 50 50 60 60
3 Lo CP closeup 14 - - -
4 Hi CP close up - 14 14 -

The predicted outputs are shown below for:

Case 1.
KO DMId e aternal BW == =predicted DMI? Proten BCS Protein Pool 513 units
740
15+ N 1.00 45
- 720 4
IR SR
13 — 700 80T —
——<Il \ 070 35
11+ \| 680 | | 0.60 F 3.0
4 0.50 -
660 25
97 040 T :
640 0.30 F 2.0
7T 0.20 T
620
010 15
5 T T T T T 600 000 T T T T T 10
60 50 40 30 20 10 0 60 50 40 30 20 10 0
Case 2:
kg Qm/d — . kg B Protein i BgS units
Maternal BW Predicted DMI Pool BCS Protein Pool [:1
17 740
1.00 4.5
| - 720 +
15 /;-IDT 0.90 1.0
700 0.80 e
137 ———— | \ 070 T 3.5
T N[1680 | 1 0.60 F 3.0
ut | ec0 | 050
9T 040 T 2.5
640 0.30 F 2.0
7F 620 | |20
010 T 1.5
5 - - - - - 600 | | 0.00 - - - - - 1.0
60 50 40 30 20 10 0 60 50 40 30 20 10 0
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Case 3:

kg DMId — - . kg B Protein . BdS units
Maternal BW Predicted DMI Pool BCS Protein Pool Ci
17 740
1.00 45
+ 720 +
15 //'I' 0.90 T =T 4.0
I 700 | | 080 T =
13 ?4— —_—— 0.70 T 35
—
¥680 | | 0.60 F 3.0
T 0.50 T '
660 ’ 25
9 040 T :
640 0.30 F 2.0
7 620 020 T
0.10 T L5
5 600 0.00 1.0
60 50 40 30 20 10 0 60 50 40 30 20 10 0
Case4:
kg DM[d — i kg BW Protein S units
Maternal BW Predicted DMI Pool BCS Protein Pool 1:
17 740
1.00 45
15F E— \ 720 090 T 4.0
T / 700 0.80 F .,
13 #—— — — — \ 0.70 = 3.5
L
\[ 680 0.60 F 3.0
1T I .
660 0.50 .
9 \ 040 T .
640 0.30 F 2.0
77 620 | | 920
010 T 15
5 T T T T T 600 0.00 T T T T T 1.0
60 50 40 30 20 10 0 60 50 40 30 20 10 0
COMMENTSON THE CASES

In generd, cows increase in BW and deposit fat (represented by BCS) and protein to ther labile
pools as they progress through the far off and mid dry phases, but mobilize body fat and protein
in the close up phase. Dry matter inteke is related to both diet (increasing sharply from the just
dry to far off raion and again from the far off to the close up ration) and time prepartum (tending
to decline as cows approach calving).
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Caselvs. Case?2 (i.e,increasing the CP of the close up ration from 12 to 14% of DM)

Increesing the protein levd of the close up ration from 12% to 14% of DM would only be
modeled to have a modest effect on the find BCS (3.72 to 3.75) and datus of the labile protein
pool (74 to 80%). Thus the expectation for an improvement in productive performance in the
subsequent lactation would be for only a modest improvement in milk and milk component
production. This is conagent with findings from a fidd dudy utilizing these raions (Robinson
et a. 2000).

Case 2 vs. Case 3 (i.e., deleting the just dry ration)

Eliminating the just dry ration/group would not be modded to have any impact on the BCS or
protein pool a the end of the dry period. This is primarily because the period of feeding of the
just dry retion is during a time of very low dietary protein needs which are due to protein influx
to the metabilizable protein pool from the resorption of milk and mammary tissue.

Case 3vs. Case 4 (i.e., deleting the just dry and close up rations)

Eliminating the close up ration would have a subgtantid modded negetive impact on both the
BCS (3.80 vs. 3.68) and datus of the protein pool (80 vs. 68%) at the end of the dry period. This
would be a reault of both the lower DM intake during the close up period as wdl as the lower
protein level (11%) of the far off ration (which is now fed through calving) vs. that of the close
up ration (14% of DM). These projected changes in BCS and the labile protein pool would be
expected to result in a subgtantiad improvement in production of the cows in the subsequent
lactation, which is condgtent with finding from a dudy utilizing these diets (Robinson e 4.
2000).

These cases ae merdy examples. Other examples in which diets and/or animd input data are
changed will leed to different conclusons.

CONCLUSIONS

The dry period of dary cows can be broadly divided into three phases (just dry, mid dry and
close up) that are characterized by periods of very low, moderate and high absolute dietary needs
for protein and energy. These protein and energy needs can be predicted and modeled based
upon their uses for specific metabolic functions. Such a model has the potentid to smulate the
changes, and absolute levels, of parameters such as DM intake, body condition score (i.e., labile
energy resarves), labile protein reserves and maternal body weight in order to assess the status of
the cows a the end of the dry period. These vaues can in turn be used to predict, only
quditatively at thistime, expectations of productive performance in the next lactation.

This project is ongoing and expectations are that a practical modd for use on commercid daries
will be ready within 12 to 18 months.
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RESEARCH HIGHLIGHTS

The Research Highlights are summaries of various projects tha are currently in progress
within the Depatment of Anima Scence This is not an exhaudive lig of research
activities, but the Highlights provide a view of the diversty of research topics that are being
investigated with the objective of serving the dairy and livestock indudries in Cdifornia  If
you should wish further information on a project, you may contact the investigator.
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Cooling Cows With High Volume
Low Speed (HVLS) Fans

Tom Shultz
Dairy Advisor, Tulare County
UC Cooperative Extension

Introduction. Dairy cow performance is reduced by summer heat stress. This problem
can be associated with an elevated cow respiration rate and Temperature-Humidity Index
(THI) in both milk ban wadhvholding pens and feeding/ret aress. Low Volume High
Speed (LVHS) fans have been used to dleviate the dress. High Volume Low Speed
(HVLS) fans are an option which uses comparatively less eectricd energy than LVHS
fans. The objectives of this sudy were to determine if HVLS fans could hdp animd
performance while using less dectrica power.

Methods. Afternoon individua cow respiration rates were randomly counted in the
wadvholding pen among 100 cows/pen in three consecutive pens. Counts were made
from the time wash pen sorinklers were turned off until cows entered milking ddls.
Observations were made on the third day of a three consecutive day period, with HVLS
fans on or off, between May 15" and September 15™. Corresponding period bulk tank
milk was recorded. Automated data loggers were used to record temperature and
humidity for THI determination.

Results. As the THI increased, cow respiration rates increased faster (P<.01) with fans
off than when on. This increase in respiration rate with the fans off corrdated negatively
(-0.78) with milk yidd, while the effect was minimd (-0.09) with fans on. Regresson
andyss showed with THI* sress factors of 80 and 90 there were respective drops in
milk yield of 0.3 and 0.6 gdlons/cow dally when fans were off as compared to fans on.
Two overhead HVLS fans, each with eight 10 ft. blades, were used for this study and
used 0.88 kwh/hour used. For adequate cooling, this Sze pen would require ten 36-inch
LVHS fans a 054 kwh/fan/hour used. Electricd power savings with HVLS fans was
84%.

A dmilar ratio of one HVLS to five LVHS fandarea is being compared in two sde-by-
dde free sdl barns. Cow activities in these barns are being used as an indicator of cow
regponse under an equad management dtuation. Prdiminary results from two months of
averaged obsarvations are listed below and will be combined with a continued study next
summe.
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LVHS Barn HVLSBan

Al Pen Bull Pen Al Pen Bull Pen
Cows 287 298 292 291
Milk, Ibs/cow 91 81 93 91
Days in Milk 103 234 77 207
Barn °F, Afternoon 87 89
THI*, Afternoon 76 77
Barn °F, Evening 83 84
THI*, Evening 75 76
Eating, % 19 17 22 17
Laying, % 38 41 41 40
Standing, % 31 31 24 27

*THI = Temperature-Humidity Index: Stress Factor 72-79 Mild; 80-89 Moderate; 90-98
Severe.

Acknowledgments to Southern Cdifornia Edison and engineer Paul Williams for project
support.
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Close-up dry period protein supplementation influences milk, fat and
protein yields of multiparous Holstein dairy cowsin thefirst half of
their next lactation

P. H. Robinson® and J. M. Moorby?
' Department of Anima Science, University of California, Davis 95616, USA
?|ngtitute of Grasdand and Environmental Research, Plas Gogerddan, Aberystwyth SY 23
3EB, UK

Introduction  Congderable effort has recently been directed to better defining protein
requirements of dry dairy cows. Early efforts (Moorby et al., 1996) suggested substantia
increases in milk and milk protein yield of multiparous cows to a amdl amount of a high
undegradable dietary protein (UDP) supplement in the late dry period. Recent studies
have not consgently supported these findings. The objective of this experiment was to
define the impact of supplementation of a high UDP supplement in the late dry period of
multiparous dairy cows on production of milk and its components.

Material and methods A close-up dry period ration, based on maize slage (0.17 of dry
matter, DM), lucerne hay cubes (0.24), oat hay (0.25), barley (0.16) and maize grains
(0.16), was limit fed a 12.1 kg DM/d. Diets were: Dy, no supplement; Dy, with 1.1 kg/d
of a UDP supplement; and D, with 23 kg/d of the supplement, comprisng rumen
protected rapeseed med (0.6), dried ddillers grains (0.2), blood med (0.1), feather med
(0.05), and maize gluten med (0.05). Fina crude protein (CP) contents of the diets (P)
were 118, 148 and 178 g/kg DM. Milk, protein and fat yidds of 121 multiparous
Holstein cows, each offered one of the dry period diets for up to 16 d (n = 47, 40 and 34
for Dg, D1 and D), were measured monthly for the firs 150 d of lactation. Following
calving, al cows received the same complete diet formulated to contain 177 g CP/kg DM
and 320 g neutrd detergent fibrelkg DM. Cows were dlocated to one of four groups
based upon time close-up (T) for datidticd andysis (1-4, 58, 912 and 13-16 d). Yields
of milk, proten and fat for each cow during the firs 150 d of lactation were used to
cdculate a mean for each treatment group. Data were andysed by multiple regression
with amadimum modd of: y=constant + P+ P+ T+ P+ T+ T*+ PT+P T2 +
PT+PT '+ P T+ P T2+ P T+ P T with removd of terms until the best fit
regression was achieved.

Results  Milk, milk fat and milk protein yidd were influenced, dbeit in different ways,
by incressng the levd of diet UDP supplementation and incressing the time that cows
received the supplement (Table 1). Shapes of the modelled responses are in FHgures 1 to
3. Milk yidd was greatest for cows offered diet y for shorter periods of time or Dy or
D, for longer periods of time. Milk protein yield tended to be greatest for cows offered
diet D1 for longer periods of time. Both milk and milk protein yields appeared to be
depressed when cows on any diet were fed the protein supplement for gpproximately 5 to
7 d, dthough the extent of the depresson in milk was grester in cows offered more
protein supplement.  Similarly, milk fat yield tended to be lower for cows supplemented
for intermediate periods of time.
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Table 1 Significance and modd parameters of multiple regressons (P = diet protein, T =
timein dlose-up group)

Cogat P P T T° T° T pT PR PT PT PTPTERT T <
Milk NS * - * * _ _ * * * _ + - * _ 1.05
Proten *** - - + + - - 4+ + - - NS + - - 405
Fa *¥k% . . _ NS - - + NS NS - - 824

R P
076 +
048 NS
022 NS

"Regresson significance; -, excluded from mode; NS, not sgnificant but in modd; + P<0.1; *, P<0.05;
*** P<0.001

Figure 1 Milk production Figure2 Milk proteinyied Figure3 Milk fat yidd (g/d)

(kg/d) (9/d)

All figures days dose-up (3-16 d) by diet crude protein concentration (120-170 g/kg
DM)

Concluson The amount of protein supplement fed cdose to caving, and the length of
time tha animds received it, both influenced milk and milk component production.
While these results are broadly consstent with an earlier sudy (Robinson et al., 2000), it
iS evident that reaionships between close-up period protein supplementation and
production in the next lactation are complex. Experiments are required to define the
characterigics of dry cows that influence their potential to respond, and actua response,
to dietary protein if prediction of lactation responses are to be accurate.

Acknowledgements We are grateful to M. Arana, L. Cagdandli, R. Hinders T.
Graham, the gaff of the Cagidandli Brothers Dairy, Lodi, Cdifornia, and H. Goodby for
supplying the Alberta GoldO Hi-Bypass Canola Pellets.
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L ate gestation protein supplementation influences milk, fat and protein
yields of primiparous Holstein dairy cowsin thefirst half of their first
lactation

J. M. Moorby" and P. H. Robinsor?
!Ingtitute of Grassand and Environmental Research, Plas Gogerddan, Aberystwyth SY 23
3EB, UK
2Department of Anima Science, University of California, Davis 95616, USA

Introduction Congderable effort has recently been directed towards better defining
protein requirements of dary cows approaching parturition.  Little effort has been
directed towards cows entering first lactation, athough Van Saun et al., (1993) suggested
modest increases in milk protein production to a supplement of high undegradable dietary
protein (UDP) in the late dry period. The objective of this study was to define the impact
of supplementation of a high UDP protein supplement in the late gedtaion of cows
entering firg lactation on production of milk and its components.

Material and methods A close-up dry period ration, based on maize silage (0.17 of dry
matter, DM), lucerne hay cubes (0.24), oat hay (0.25), barley (0.16) and maize grains
(0.16), was limit fed at 12.1 kg DM/d. Diets were: Dy, no supplement; Dy, with 1.1 kg/d
of a UDP supplement; and D», with 23 kg/d of the supplement, comprisng rumen
protected rape seed med (0.6), dried didtillers grains (0.2), blood med (0.1), feather medl
(0.05), and maize gluten med (0.05). Find crude protein (CP) contents of the diets (P)
were 118, 148 and 178 gkg DM. Milk, protein and fa yields of 192 multiparous
Holstein cows, each offered one of the dry period diets for up to 16 d (n = 54, 73 and 65
for Do, D1 and D,), were measured monthly for the first 150 d of lactation. Following
caving, dl cows received the same complete diet formulated to contain 177 g CP/kg DM
and 320 g neutra detergent fibrelkg DM. Cows were alocated to one of four groups
based upon time close-up (T) for datidicd andyss (1-4, 58, 912, 13-16 and 17-20 d).
Yields of milk, protein and fat for each cow during the first 150 d of lactation were used
to cdculate a mean for each treatment group. Data were andysed by multiple regresson
with amaximum modd of: y =constant + P+ P* + T+ T2+ T2+ T*+ P T+ P T2 +P T3+
PT'+P T+ PT?+ P T+ P” T removing terms until the best fit regresson was
achieved.

Reaults Milk, milk fat and milk protein yied were influenced, dbeit in different ways,
by increasing the levd of diet UDP supplementation and incressing the time that cows
received the supplement (Table 1). Shapes of the modelled responses are in Figures 1 to
3. Milk yield was greatest for animals offered diet ) for longer periods of time and for
animds offered diet D3 for intermediate periods of time, with evidence that cows offered
the highest level of protein supplement for the longest period of time had a reduced leve
of milk production. Milk protein yiedd showed a smilar pattern, without the tendency to
higher yidds from cows offered Dy for longer times. Both milk and milk protein yidds
appeared to be depressed when cows on any treatment were exposed to the close-up diet
for gpproximately 5to 7 d.
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Table 1 Sgnificance and modd parameters of multiple regressons (P = diet protein, T =
time in close-up group)

Constat P PP T P T T PTPTPPTPTP TP TP TPTSER

Milk k%% _ - *x *x _ - * * - * * * - 0.7 0.6
3 7
Protel  *** - - K k% kx k% _ *% k% - - ** - ** 13, 0.7
n 8 6
Fat NS + * * % %% %% % . k% K%k * * % - - 24. 0.8
0O 4

"Regresson Sgnificance -, exduded: NS, not sgnificant but in mode; + P<0.1; *,
P<0.05; **, P<0.01; ***, P<0.001

Figure 1 Milk production Figure2 Milk proteinyidd Figure3 Milk fat yied (g/d)

(kg/d) (9/d)

All figures days dose-up (3-18 d) by diet crude protein concentration (120-170 g/lkgDM)

Concluson Levd of feeding of a protein supplement near caving, and the length of
time that cows recaved it, both influenced milk and milk component yidd. While these
results are broadly consstent with an earlier sudy (Robinson et al., 2000), it is evident
that the optima combination of level of protein supplement offered, and time of offer, is
a complex response that requires further research. Nevertheless, results demongtrate for
the firg time that performance in the next lactation may be reduced if excess protein
supplement is fed to close-up heifers entering firgt lactation.

Acknowledgements We are grateful to M. Arang, L. Cagdandli, R. Hinders, T.
Graham, the daff of Castedlandli Brothers Dairy, Lodi, Cdifornia, and H. Goodby for
supplying the Alberta GoldO Hi-Bypass Canola Pdllets.
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Effect of level of cracked Pima cottonseed in the diet of lactating dairy
cows on milk yield and plasma gossypol.

J.G. Prieto ', E.J. DePeters’, P.H. Robinsont, J.E.P. Santos', JW. Paress’,
S.J. Taylor', M.C. Calhour?, B. Badwin?, and SW. Kuhlmann®
'University of Cdifornia, Davis, CA
“Texas Agricultural Experiment Station, San Angelo, TX

I ntroduction

Whole cottonseed is a common ingredient in the diet of lactating dairy cows. Upland
cottonseed is the traditional seed used in dary rations. However, there is an increased
availability of Pima cottonseed for feeding. Pima cotton is long staple length cotton, and
the acreage grown has been increasng so more Pima cottonseed is available for feeding.
Pima cottonseed must be processed, for example cracked, prior to feeding to cattle. Pima
cottonseed has been successfully fed to dairy cattle.

Cottonseed contains gossypol. Gossypol occurs throughout the cotton plant as a naturd
defense mechaniam againgt insect pests. Gossypol exigts naturdly as a mixture of (+) and
(-) sterecisomers. The ¢) isomer gppears to have the greater biologica activity. Gossypol
has been associated with anti-nutritiond quelity affects when consumed by animds.
Upland cottonseed in the present study contained 1.3% totd gossypol and 0.5% (-)
isomer and cracked Pima cottonseed contained 1.7% total gossypol and 0.8% ¢) isomer.
There are few studies evauating Upland and Pima cottonseed.

Objective

The objective was to evduate the feeding vaue of cracked Pima on production
performance and plasma gossypol concentration of lactating cows.

M ethods

Lactating Holstein cows were fed one of four diets containing cracked Pima cottonseed to
determine its effects on milk yidd and plasma gossypol concentration. All  diets
contained 43% concentrate, 12% cottonseed, and 45% chopped dfalfa hay. The
proportion of whole Upland cottonseed to cracked Pima cottonseed varied from 100:0,
66:34, 34.66, and 0:100 (U:P). Primiparous cows (4) were fed the diets in a 4x4 Latin
square design. Multiparous cows (3) were fed the diets in a Youden square with five
periods. Periods were 35d.

Results

Milk yidd (kg/d), milk fat (%), and DM intake (kg/d) were not affected by the incluson
of cracked Pima cottonseed into the diet of ether primiparous or multiparous cows. For
primiparous cows, milk yield, milk fat, and DM intake were 36.9, 4.2, 28.3; 39.0, 3.9,
28.2; 40.3, 3.7, 29.1; and 38.2, 4.1, 27.8 for the 100:0, 66:34, 66:34, and 0:100 U:P diets,
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respectively. Smilar data for multiparous cows were 41.9, 3.7, 33.4; 415, 3.7, 30.7; 415,

3.7, 319; and 384, 3.9, 29.3, respectively. Upland and cracked Pima cottonseed

contained (% of meats DM) 1.3% and 1.7% free gossypol and 0.52% and 0.85% minus (-

) isomer, respectively. Gossypal is a natural defense compound in the plant that protects it

againg pests and diseases, but it can have anti-nutritiond quality affects when consumed by

animds.  Totd plasma gossypol concentration dggnificantly increesed  linearly  with
increasing proportion of cracked Pima in the diet for primiparous (4.1, 5.8, 6.9, and 8.7

ig/ml; P<0.01) and multiparous (4.1, 7.1, 9.5, and 11.7 ig/ml; P<0.01) cows. Cracked
Pima cottonseed, fed a levels up to 4 kg/d, had no effect on production performance even

though plasma gossypol concentrations increased sharply.

43



The Clement and Jeanne Pelissier Undergraduate
Scholarship

Clement “Clem” Pdisser was a Dary Extensgon Specidis in the Depatment of Anima
Science for many years. Clem was one of the first researchers to evauate grain feeding to
lactating dairy cows and he was an advocate of maintaining and using accurate records to
make wise management decisons. He extended this concept to developing management
drategies to improve the reproductive efficiency of cows in Cdifornia dary herds
During Clem’s academic career he worked closdy with the dairy indudtry.

Clem and Jeanne edablished an endowment in 1996 to provide a scholarship to
undergraduate students magoring in anima science with a preference for  students
demondrating an interest in dairy cattle.

The recipient for 2000/01 is Jennifer Renner. Jennifer is recalving this award for the
second time because of her outstanding contributions to activities related to dairy science.
Jennifer was raised on dairy, Renner Ranches, Inc, in Loleta, Cdifornia She raised
animds and was involved in 4-H and FFA projects. Through 4-H and FFA projects
Jennifer showed dairy and beef cattle and sheep a severd fars induding the Cdifornia
Stae Far and the Junior Grand Nationd Livestock Show. While in high school Jennifer
was a member of the Nationa Honor Society, the Cdifornia Scholarship Federation, 4H,
and Future Farmers of America, and Jennifer was the secretary for the Humboldt-Dé
Norte FFA Section. Jennifer has been active in humerous extracurricular activities a UC
Davis induding her involvement with Intervaraty Chrigian Felowship, the Block and
Bridle undergraduate anima science club, Young Cattlemen's Association, and Vet
Aides. This year Jennifer is Vice Presdent of Block & Bridle, and she was involved in
organizing the annua Chili Cook-off, which was a successful event. She is currently the
Secretary/Publicity officer for Dary Club and she was Vice Presdent of the club last
year. Jennifer has volunteered to help at the UC Davis Dairy Facility, and she participated
in the dairy cattle judging contest of Ag Science Fidd Day. Her career god is to become
alarge animd veteinarian.

Donations in memory of Clem to support
the Pdlisser Scholarship can be made to
the Clement and Jeane Pdisser
Undergraduate Scholarship Fund
(checks payable to the U.C. Foundation)
or to the Animd Husbandry Memorid
Fund in support of department programs
and student activities (checks payable to
U.C. Regents — Anima Science). Send
to the Depatment of Animad Science,
co Gay B. Andeson, Char, One
Shidds Avenue, Universty of
Cdifornia, Davis, CA 95616-8521.




The Tom Mead Dairy Award Offered by World-Wide
Sires, Inc.

World-Wide Sres, Inc, 5545 Avenida de los Robles, Visdia, CA supports this
undergraduate award in memory of Professor Tom Mead. Professor Mead was a member
of the Department of Anima Science. He began his career in 1920 at Rutgers and joined
the Davis faculty in 1924 bringing with him the Jarsey inbreeding experiment from
Rutgers which included three dres and 31 cows. His research dedt with genetics,
nutrition and management.  Professor Mead retired in 1962, and he passed away on
December 19, 1971.

World-Wide Sires is the world's largest exporter of U.S. frozen livestock semen. The
Presdent is Bill Clak, a UC Davis dumnus. On behdf of the dary industry within
Cdifornia, World-Wide Sires provides the funds to offer the Tom Mead Dairy Award to
apromising young undergraduate that shows interest in the dairy indudtry.

The 2000/01 recipient of the World-Wide Sres Tom Mead Dary Award is Carlos
Borges.

Carlos Borges is a junior pursuing a B.S. degree in Anima Science. Carlos was raised on
dairy, the Borges Dairy, in Tracy, Cdifornia Carlos is currently a student resdent- manager
a the UC Davis Hopkins Facility. Carlos is involved in the day to day operaions of the
avian fadlity. He is dso involved in the teaching and research activities associated with the
facility. Carlos was a student reddent-manager a the UC Davis Dary Teaching &
Research Facility in the summer of 2000. Carlos gained many experiences related to the care
and management of dairy caitle. He has dso contributed significantly to the teaching and
outreach activities associated with dairy cattle. Carlos was involved in the preparation of the
dairy displays presented at Picnic Day. Carlos is a member of the UC Davis Dairy Club. He
has completed an internship & the Dary Facility involved with vaccination and hedth
programs of the replacement heifers. Carlos can often be found at the Dary Facility just
volunteering his time to help. He is a member of both the Dean's Student Advisory Council
and the Biologicd Undergraduate Scholars Program. Carlos is a member of Ag
Ambassadors, which is a group of sdect sudents, and he holds the office of Sergeant of
Arms. Aggie Ambassadors represent the campus a many functions, they are involved in
many programs tha educate the generd public about agriculture, and they ad with the
recruitment of new sudents for the College of Agriculturd and Environmental Sciences.
Carlosis an outstanding dl-around student.

Carlos career goal is to obtain a pogtion
that is involved with the dary indudry.
He is conddering ether the sudy of
veterinary medicine or becoming a dary
herd-manager. The Department of Anima
Science is pleased to present Carlos
Borges with the World-Wide Sires - Tom
Mead Dairy Award for 2000/01.
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