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Preface 
This year, we celebrate the centennial of the Hatch Act, which in 

1887 established the framework for each state co have an Agricultural 
Experiment Station. Because The State of Missouri accepted this 
challenge in 1988, the centennial of our Experiment Station will be 
celebrated in 1988. As part of the celebration, we asked each depart
ment to produce a history emphasizing its research programs. Dr. 
E.M. Funk, professor emeritus and former chairman of the Depart
ment of Poultry Husbandry, produced a history of that department , 
which was published in 1968 as Special Report 85 of the Missouri 
Agricultural Experiment Station. 

As we started to move into the plans for our centennial celebra
tion, I asked Dr. Funk if he would bring that history up to date. He 
accepted the challenge and in remarkable fash ion has developed this 
current update. 

The history of this department shows the tremendous impact that 
a relatively smaJI faculty with a strong commodity focus and great 
dedication can have on a program. Last year the poultry industry in 
Missouri was a major producer of farm produce sales that undergird 
the cconon1y of the state. Associated industries that provided inputs, 
processed and marketed the products contribu ted a signifi cant value
added component to Missouri's economy. The poultry industry has 
continued to grow and expand while other segments of the rural 
economy have been depressed. 

The legend of this department will continue. Its basic research pro
gram has moved into the Animal Sciences Research Center. The 
Kempster-Funk and exisiting Rocheford farms will be modernized to 
provide the practical laboratory facilities for continuing investigations. 

We salute Dr. Funk for his accoinplishments and contr ibutions to 
Missouri and especially fo r this contribution to the Hatch and Missouri 
Agricultural Experiment Station centennials . 

W.R. Pfander 
Associate Director 
Missouri Agricultural Experiment Station 
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History of the 
Departnient of 
Poultry Science 

1967-1985 

E.M. Funk 

Introduction 
This part of the History of the Department of Poultry Husbandry 
covers the period 1967-85. The department was merged with the 
Department of Animal Science in 1983 to become a part of the Depart
ment of Animal Sciences. For the early history ( 191 1 -66) see History 
of the Depart1nent of Poultry Husbandry by E.M. Funk, University 
of Missouri Agricultural Experiment Station Special Report 85-68. 

The Department of Poultry Husbandry at the University of Missouri 
was established in 1911 and continued under that name until 
September I , I 980, when the name was changed to Poultry Science. 

During the early years, the department was concerned primarily 
with production . Therefore, the term husbandry was appropriate . 
However, as research and teaching in the poultry field became more 
dependent on the sciences, i t was advisable to change the name of 
the department to Poultry Science. 

This publication includes some information from 1911-66 not in
cluded in the earlier publication. 

The author is indebted to Dr. J.E. Savage, Dr. Harold Biellier, Prof. 
Glenn Geiger and Dr. J.M. Vandepopuliere for providing results of 
their work; Duane Dailey, photographer; and Mary Smith, Doris Lyons 
and Theresa West for their secretarial assistance. 
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University of Missouri senior poultry staff as of 1969-1985-left to right, Dr. Joe 
Vandepopuliere, Prof. Q.B. Kinder, Dr. A.B. Stephenson, Dr. Harold Biellier, Dr. J.E. 
Savage, Dr. E.M. Funk and Prof. Glenn Geiger. 

Poultry staff receives copies of the History of the Department of Poultry Husbandry 
1911-67, as written by E.M. Funk, 1968. 
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Teaching 
The training o f students is an important function of education whether 
it be school, high school or college or university. 

The University of Missou ri College of Agriculture and its depart
ments have always emphasized teaching . 

Prof. H.L. Kempster , chairman of the Department of Poultry 
Husbandry, taught more than 8,000 students wh o w ere enrolled in 
Poultry 1. More than 200 completed degrees in Poultry Husbandry. 

Eighteen graduates became heads of Departments of Poultry 
Husbandry (Science) in major universities. 

Animal Sciences Courses with 
Poultry Emphasis 1 ~8 S 

Coar•e No. 
11 

Coune Title Credit Boa.r• 

15 
100 
145 
200 
20 1 
29 1 

300 
301 
302 
311 

335 
351 
375 
390 
391 
400 
4 10 
440 
450 
490 

Introduction .to the Science of Farm 
Animals 
Farm Animal Management 
Animal Products 
Selecting and Grading of Poultry 
Problems 
Topics in Animal Sciences 
Marketing Farm Commodities: 
Poultry Products 
(Same as Ag Econ 292) 
Problems 
Topics in Animal Sciences 
Monogastric Nutrition 
Egg Technology 
(Same as Food Science & 
Nutrition 307) 
Poultry Meat Production 
Special Readings 
Poultry Egg Production 
Internship in Animal Sciences 
Field Training 
Problems 
Seminar 
Topics in Animal Sciences 
Research 
Research 

3 

3 
5 
4 
2 

1-5 

1 

3 

3 
3 

3 

1-3 
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Poultry graduate students at the University of Missouri and their advisers, 1966 
- (seated) Walter Russell, Dr. Owen Cotterill, Prof. Q.B. Kinder, Dr. E.M. Funk, Dr. 
A.B. Stephenson and Glenn Geiger; (rear) Dr. H.V. Biellier, Albert Bentley, Jerry 
Cherry, Donal Bird, Max Norris, Suresh Prasad (India), Prabhakar Mohanty (India), 
Hershel! Ball, Paul Harrison, Aehana Shafi (Pakistan), Preston Hill, Gerald Shook, 
Dr. J .E. Savage, Hamid Elamin (Sudan) and Yaushiro Yamagami (Japan). 

Graduate students and advisers, 1985-(front row, left to right) Johnnie Walker, Ab
dur Mia, Mahmoud Elaroussi, Aminul Haque and Mike Spurlock; (back row, left to 
right) H.V. Biellier, J. E. Savage and J.M. Vandepopuliere. 
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Missouri Graduates Head Departments 
The Department of Poultry Husbandry (Science) has trained many 

graduates who became heads or chairmen of poultry and other 
departments: 

Gerald E. Annin, University of Wisconsin 
Schell Bodenhamer, Associate Dean of Missouri Agricultural 

Extension 
Hung Lum Chung, University of Hawaii 
E.L. Dakan, Ohio State University 
Glenn Froning, University of Nebraska 
E.M. Funlc, University of Missouri 
E.R. Halbrook, Montana State College 
E.W. Henderson, Iowa State College 
Kendrick A. Holleman, USDA Poultry Extension Specialist 
William Krueger, Texas A & M University 
N.C. Panda, Chairman Nutrition Department, Orissa 

Agricultural College, India 
Jesse E. Parker, North Dakota State College and Oregon State 

University 
J .E. Savage, University of Missouri 
E.E. Schnetzler, Purdue University 
H.L. Shrader, USDA Poultry Extension Specialist 
Robert Smith , University of Arkansas 
Berley Winton, Director, Poultry Regional Research 

Laboratory, East Lansing, Michigan 
Maynard Yoes, Sam Houston State College, Huntsville, TX 

Funk Retires After 40 Years Service 
After serving on the staff of the Department of Poultry Husbandry 

for 40 years (1930-69), Funk retired September 1, 1969, at age 70 . 
He was instructor in the department 1926-27 and was an assistant 
professor at Penn State 1928-30. A retirement dinner for him was 
held January 29, 1969. 
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Funk speaks at his retirement dinner. Dr. J .E. Savage, master of ceremonies is seated 
at left and Mrs. Funk is seated at right. In the background is the portrait of Funk that 
is now on display in the Poultry Hall of Fame in the USDA National Library In Beltsville, 
Maryland. 

Poultry judging team of 1969-(left to right) Donald Carman, Mark Koenigsfeld, Donald 
Reeder, Anthony Perryman and Q.B. Kinder, coach. 
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OECOR .. TlNG CONTEST 
SAT APR !l 
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Each year the University of Missouri 
plays host to FFA members. During 
their stay on campus, an effort is made 
to acquaint them with activi ties and op
portunities in Columbia. The University 
of Missouri Poultry Club takes advan
tage of this schedule lo display some of 
its activit ies, such as the annual Easter 
egg contest, which they sponsor for the 
benefit of the community. 

The poultry department faculty and 
graduate students promote careers in 
poultry science. Jane Caldwell, a 
graduate student, presides at the 
Poultry Science Association booth at the 
1983 Agricultural Careers Show. an an
nual feature of the National FFA Con
vention in Kansas City. 



Trust Established to Benefit Students 
and Poultry Research 

The Flo Dickey Funk Estate (1980) provided for endowed fu nds: 
" the Trustee shall distribute ten percent (10%) of the trust estate 

as then constituted to the John W. Dickey Jr. Memorial Fund as already 
established at the University of Missouri, Columbia, Missouri. 

the Trustee shall d istribute twenty percent (20%) of the trust estate 
as then constituted to the Poultry Research Fund established at the 
University of Missouri, Columbia, Missouri , by Ernest M. Funk o n 
March 27, 1979. Fifty percent (50%) of the income from this fund 
shall be used to support research in poultry science in the College 
of Agriculture, University of Missouri , Columbia, Missouri , and fifty 
percent (50%) shall be used to support poultry extension." 

John W. Dickey Jr. Memorial 
Scholarship Recipients 

1982 David Patrick Alt - Nevada, junio r 
Thomas Robert Welsh - Brookfield, junior 
Susan Lisa Brockmeier - Lexington, sophomore 
Karen Frances Northup - Columbia, sophomore 
Elaine Ri ta Koenigsfeld - Linn, freshman 

1983 Susan Lisa Brockmeier - Lexington, junior 
Gregory Kent Choate - Holts Summit, sophomore 
Richard Hughes DiMarco - Daytona Beach , FL, junior 
Paul Alan Duncan - Parkville, senior 
Elaine Rita Koenigsfeld - Linn, sophomore 
Melanie Lynn Kruse - Cuba, junior 
Cheryl Lynne Leedy - Chesterfield, sophomore 
Ruth Ellen Massey - Lebano n, senior 
Laura Ann Pankey - Caruthersville, senior 
Share Gail Siwek - Scarsdale, NY, senior 
Duane Alle n Telgemeier - Norborne, freshman 
Thomas Robert Welsh - Brookfield, senior 
Diane Marie Yust - Creve Coeur, junior 

1984 Patrick Joseph Hirschinger - Fulton 
Bryan Lee Mitchell - Adrian 
Robert Frank Volmert - Westphalia, freshman 

198S Sarah Koenigsfeld - Linn, freshman 
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E.M. Funk with four poultry science students who received work study funds from 
the John W. Dickey Scholarship Fund in 1985-86-(left to right) Dennis Taylor , Sara 
Koenigsfeld, Elaine Koenigsfeld and Steve Pendergraft. Behind (left to right) are Glenn 
Geiger, Dr. J.E. Savage, Dean Roger Mitchell, Dr. J.M. Vandepopuliere and Dr. Harold 
Biellier. 
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Work-Study Awards 
for the Fall and Winter Semesters 1985-86 

Steve Bachman - Des Peres, sopho m o re 
Kevin Carmichael - Do niphan , junio r 
John Engeman - Montrose 
Elaine Koenigsfeld - Linn, senior 
Jay Schweizer - Mansfield , sophomore 
Dennis Taylor - Salem, junior 
David Wiggins - Memphis, senio r 

Members of National Poultry Judging Teams, 
1920-85 

Prof. Kempster helped s tart this contest in 1920 ancl coached the first 
Missouri team. 
1920 M.G . Bonham, E.W . Henderson, H.L. Kempster (coach) and 

M.A. Seaton 
1921 E.W. Henderson (coach), Joe Brand , Jo hn Baldwin ancl Joe 

Chambers 
1922 Rocio Scott, E.W . Henderson (coach), Mrs. W .G. King, Otis 

Dale and Paul Quick 
1923 Frank Wright, R. (Bob) M. Smith , E.W . Hende rson (coach), 

H.L. Allen and C.G. (Gates) Fox, H.L. Kempster (dept. 
chairman) 

1924 E.W. Henderson (coach), J.H. Farmer (alternate), W.W. 
Stark , L.G. Neel and H.E. Barnes (alternate) 

1925 H.E. Files, E.W. Henderson (coach), G.E. Annin, R.H. 
Knoop and L. B. Swaney 

1926 Carl Pittenger, Darre ll Young, E.W. Henderson (coach), 
Gentry Bryan and Estil Schnetzler 

1927 H. C. McOougle, E.M. Funk (coach), D.H. Lo, T .V. Davis, R. 
Sneed ancl E.R. Halbrook 

1928 W.C. Bute, E.W. Henderson (coach), J.R. Nelson , C.E. 
Rhode and A.L. Farmer 

1929 Eel Miller, L.T. Lewis, E.W. Henderson (coach), Ruby V. St. 
Clair, H.L. Kempster (dept. chairman) 

1930 H.L. Kempster (dept. chairman), E.M. Funk, (coach), Glen 
Woodruff, George Willis, Herbert Fick and Frank Knight 

1931 H.L. Kempster (dept. chairman), E.M. Funk (coach), Oral 
Barrow, William Price , Wallace Neel and Q.B. Kinder 

1932 E.M . Funk (coach), Paul Wacle, Harry Miner, Ray Hargrave, 
Dick Irwin and Raymond Scoville 

1933 E.M. Funk (coach), Alva Meyers, James Fo rward, Harold Ter
rill and Charles Williams 

1934 - Jewett Fulkerson , Alva Meyers , E.M. Funk (coach), William 
Moore, Samuel Lewis and Harold Terrill 
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1935 - Fred Brune, E.M. Funk (coach), Warren Wesrbrook, Fred 
Sronner and Baker Arrebury 

1936 - E.M. Funk (coach), Vincenr Hunt , H.L. Kempster (dept . 
chairman), Donald Tucker, Allan Purdy and Harold Wrighr 

1937 Leste r \Xlilliams, George Newell , E.M. Funk (coach), Cha rles 
Talbot, Paul Hagans and Dale Knight 

1938 E. M. Funk (coach), Watts Newell , Billy Kerr , .James 1-lalsey , 
James Hamilton and Johnson 

1939 Verl Parker, E.M. Funk (coach), Clarence Lemar, Leo Ken
nedy , Russell He llensmirh and Floyd Haden 

1939 7th World's Poultry Congress Team - Jesse Parker, E.M. 
Funk (coach), Lester Williams, Billy Kerr and James 
Hamilton 

1940 E.M. Funk (coach), Haro ld Bic llier, Richard Irw in (coach), 
Clyde Bachtel, Hartford Patrick, Raymond Devenport and 
Clarence Lemar 

194 I National Champions - P. Tins ley, Harold Bieller, C. Meinert, 
N. Hall, R. Irwin and E.M. Funlc (coach) 

194 2 - 194 5 war years - no contests 
1946 - National Champions - E.M. Funk (coach), Ernest LeGrande, 

Arthur Shaw, James McGinnis and Rohen W' ilcox 
1947 - Q.B. Kinder (coach), Wayne Patterson, Harry Majo r , Ben 

Smith and Eugene Burns (alternate) 
1948 Q.B. Kinder (coach), Vernon Snider, Bill Frakes, Joe 

Milligan, (alternate) and Jack Hill. 
1949 Frank Murray , Q.B. Kinder (coach), Michael J . Goosk, H. Ed

ward Gordon and Charles M. Estes 
1950 \Xlaltcr L. Offner, Q.B. Kinder (coach), Harold M. King, Dilly 

P. Teaff and \Xlcndcll E. Sederwall 
1951 - Glen Froning, Raymond Gray, James Morrow, Jack Greer 

and Q .B. Kinder (coach) 
1952 Elmore Putney Jr., Marlin Adkins, William Maxwell, 

Maynard Yoes and Q. B. Kinder (coach) 
1953 Q.B. Kinder (coach), Harold Hall , Dale Ross and Webster 

Bay 
1954 Mike Kelly, Q .13. Kinder (coach), Bill Young, Karl Stout and 

Ronald Myers 
1955 Ora Messick, Q.O. Kinder (coach), Gary McCord and Orville 

Ostmann 
1956 National Champions - Thomas Schuchat, Q.B. Kinder 

(coach) , Rober t Hastings and George Jury 
1957 Loren Nichols, Wayne Seney, Clifford Shull (alt ernate), Q. B. 

Kinder (coach) and Ronald Paschang 
1958 Lloyd Elliston, Q .B. Kinder (coach). Clifford Shull, ILE. Ray 

(alternate) and Thomas Barrow 
1959 Q .B. Kinder (coach), John Harper, Ronald Stout and \Xlilliam 

L. Cloud 
1960 Ro nald Golden, Roberr Munson, Q. B. Kinder (coach) and 

Denzil Hughes 
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1961 Professor Yoes (coach), Don Levi, James Runner, Sam 
Rosenbaum and Stephen Bobbitt 

1962 - Sranley Steinhoff, David Andrews (coach), Warren Jaynes 
and Earl Webb 

1963 Larry Rost, Forrest Lanning, John Fidler , W illiam Lamb and 
Q .B. Kinder (coach) 

1964 Brian Lanning (alternate), Roger Brune, Norman Gephardt , 
Gary Hargus, Harold Kohne (alternate) and Q .B. Kinder 
(coach) 

1968 Robert Phillips, Don Baldridge, Richard Gregory, Gregory 
Amantu and Q.B . Kinder (coach) 

1969 Donald Carman, Mark Koenigsfel d, Donald Reeder, Anthony 
Perryman and Q .13. Kinder (coach) 

1970 Q .13. Kinder (coach). Q . Ghazi , Bill Martin and Dennis 
Epperly 

1975 Archie Northcutt, Howard Brownfield, John David, Russell 
Barnes and Glenn Geiger (coach) 

198 1 Renee Riffle, Brian A. Mull , Randy Gentges, T homas Fix and 
Glenn Geiger (coach) 

1982 Russell E. Perry, Stanley D . Coday, Grace M. Ahuo, 
Mohamud M. Gure and Glenn Geiger (coach) 

1984 Chris Boeckmann , Mary Rose Mgema, Abdullah Issa, Dennis 
Taylor and Glenn Geiger (coach) 

1985 - Julie Brandt , Laura Koenigsfeld , Steven Pendergraft, Robert 
Volmert and Glenn Geiger (coach) 

Harry L. and Essie Heyle Kempster 
Memorial Scholarships 

The income from this fund, contributed by friends and family, pro

vides scholarships or jobs for undergraduate or graduate students, 

selected by the staff of the Department of Poultr y Science on the basis 

of scholastic excellence and financial need. As of August 28 , 1985, 

the principal in the endowed fund was SI0,819.12. 
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John W. Dickey Jr. Memorial Fund 
The income from an endowment by Ernest M. and Flo Dickey Funk 

provides loans, jobs or scholarships for students in the College of 

Agricu lture. Dickey, a nephew of Mrs . Funk, graclu:nccl from the Col

lege of Agriculture in 194 1. 13efore his death in 1965, Mr. Dickey was 

a field agenr for the Agricultural Srabllization and Conservation Ser

vice. Selection is made by che College of Agriculture Scholarship and 

Awards Commiuee wich preference given co students inccresced in 

pou ltry science. The principal in this endowed fund as o f August 18, 

1985, was S45,796.25 . 

Two University of Missouri Poultry Science Club members received scholarships at 

the Southeastern Elanco Youth Program on Jan. 24, 1986. Steve Bachman (center) 

was awarded $200 by the poultry club at Mississippi State University and Robert 

Volmert (lelt) received $200 from the poultry club at North Carolina University. Selec

tion was based on scholarship, activity in the poultry club and interest in the poultry 

industry. Presenting the checks was Dr. J.M. Vandepopuliere, adviser ot the Univer

sity ot Missouri Poultry Science Club. 
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Poultry Science Seminar Topics - 410 
WS - 1985 Schedule 

Jan. 21 

,Jan. 28 

Feb. 4 

Feb. I I 

Feb. 18 

Feb. 25 

Mar. 4 

Mar. 1 I 

Planning and organization o f seminar emphasis- showing 
of a Missouri Conservation Department film- "This Is The 
Mallard'' 

Developing farms in Cosia Rica - Dr. J .M. Vandcpopulie re 

Reporr on international poulcry trade show and convencion 
- Glenn Geiger, Mohammad Islam and Abdur Mia 

Fatty liver hemorrhagic syndrome - Jim Rhoades 

Methods of determining metabolizable energy of fl:cclstuffs 
- Mike Spurlock 
Essentiality of lithium in avian reproduction -Jim I lcmpe 

Nutrition Emphasis \Xleek: Control of feeding behavio r -
Dr. A.E. Harper 

Role of brain peptides involved in the control of food 
intake - Dr. C.A. Baile 

Acid-base balance and egg shell quality - Mahmoud 
Elaroussi 

Mar. 18 SPR ING BREAK 

Mar. 25 Auromated feed ing ofwer corn stillage 60% moisture diet 
to caged layers - David Thorne 

Apr. I Dates and date by-products for broilers - Yousef Al-Yousef 

UMC Poultry Science Club 
The University of Missouri Poultry Science Club has been very ac

tive. They have sponsored several community projec ts. The Easter 
egg decorating contest was a big favorite with the e lementary and 
high schools. Their designs were imaginative and artistic. The Easter 

Bunny was a favorite when the trophies and prizes were awarded. 
The club has supported the homecoming parade and built trophy

winning floats . 
The club's moneymaking pro ject is the sale of fresh dressed turkeys 

at Thanksgiving. The earnings have been used to support the annual 
trip to the Southeastern Poultry Convention in Atlanta. It has also 
been used to set up a scholarship to be awarded annually to the most 
active club members. 
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Teaching students how to debeak hens to prevent cannibalism. 

Eileen Toalson, president of the Poultry Science Club, presented the portrait of Dr. 
Funk to Dr. J.E. Savage, chairman of the Department of Poultry Husbandry, December 
1978. 

I 5 



The annual University of Missouri Poultry Science Club barbecue is a time for fun 
and relaxation by club members and the poultry department faculty. Pictured (left 
to right) are Rusty Barnes, Prof. Walter Russell, Dr. A.B. Stephenson and club ad
visor Dr. J.M. Vandepopuliere. 

Dr. E.E. Schnetzler, BS AG '28 and MA '30 
Receives Honorary Doctor of Science Degree 

Or. E.E. Schnetzler, retired direccor of poultry research, Dekalb 
AgResearch Inc., Dekalb, IL, was awarded the cloccor of science degree 
by the University of Missouri August 5, I 983 , at che summer session 
commencement. 

Or. Schnetzler, a native of Chariton County received his B.S. in 
poultry husbandry at Missouri in 1928 and his master's degree in 
poultry husbandry in 1930 . In 1942 he received a Ph .D. degree in 
genetics at Iowa State College. He served as an instructor in poultry 
husbandry at Missouri in 1929-30 and instructor at Oklahoma State 
in 1930-31 . In 193 1 he became a member of the staff at Purdue where 
he rose from associate professor to chairman of the Department of 
Poultry Husbandry. 

In 1945 he was employed by Dekalb AgResearch Inc. as director 
of poultry genecics research . He served in that position until 1975 
when he became consultant for poultry genetics. 

While at Purdue he was named Teacher of che Year. He received 
the University of Missouri College of Agriculture Citation of Merit 
in 1967. He was elected a Fellow of the American Association for 
the Advancement of Science in 1963 and che Poultry Science Associa
tion in 1969. He received the Poultry Science Teaching Award in 
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194 4. He is a member of Alpha Zeta, Sigma Xi, Gamma Sigma Delta 
and several professional organizations. He has lectured on poultry 
genetics in Japan and Australia. 

While at Missouri he married I Iazel Fry who had graduated at Iowa 
State in home economics a nd who was awarded a master 's degree 
in home economics at Missouri in 1930. 

Under Dr. Schnetzlcr's direction, the Dekalb layer has become one 
of 1he world's most efficient producers of high quality hum;1n food. 
In 1982 Dekalb estimated 30 percent oft he eggs produced in the U.S., 
40 percent in Canada and 25 percent in Mexico were produced by 
Dekalb layers. They also stated , "Dekalb breeding stock was used to 
aid in the fight against hunger in 50 countries. None of this would 
have been possible without the basic development guided by Or. 
Schnetzlcr. · · 

In 1985, Dr. Schnetzler was dected to the Poultr)' Hall of Fame 
(as of the class of 1986). llis portrait will be displa)'ed in the USDA 
National Agricultural Library, 13c.:ltsville, MO. 
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Dr. Estill E. Schnetzler, who was award
ed a doctor of science degree by the 
University of Missouri , August 1983. 



• @ Edward D. Jan•• & co.• 

-
t • __ .... 9111(aC-..lolC: • 

_...__~c....,._ 

Professor Crnest M. funk 
Pou1try Otp•rtMnt 
Untverstly of Mlssourt-Columbi• 
ColUllbl•. MO 6S211 

Dr•r Professor runt : 

S•pt-• II, 1985 

lh1nt you very 111.1ch for sending -.e: the news lt@9 about you and Professor 
Kempster. 

I ~t•rted •1 frest\!Nn ye1r •t the University of Missouri College of Agriculture 
tn June of 1943. Professor K81pster t1ught a fresh-.n class in poultr-y husbandry. 
You occ•slon111y ftl1ed tn for hi•• I 1ssu-e, when he was out of town. 

You 11i1y wonder wh•t poultry husb1ndry has to do with being a member of the 
Hew York Stock Cxch•nge and running a broker19e firm, but to tell the ex1ct 
truth, one of the basic things I le•rned in freshl!Wln poultry husbandry has 
been the cornerstone or ~Y bustness strategy. 

At one tf-~ In the course , Professor Kempster sa;d , •Jhere are only two sizes 
of flocks to have. With 60,000 chtcl:ens you have a b;g bus; ness . You have to 
have proper nutrftfon, ventilation , proper S11lrket ln9 ,proper sanitation, etc . 
Th1s stzc busi ness Is a full time .. anagenient job. If you don't want to keep 
60 ,000 chickens , then keep 6. Vour cost of production wl11 be even lower 
with 6 than with 60 ,000. You don't hAve to pay any attent;on to nutr i t ion, 
s•nl1.atlon , ventl lotlon, or Nrket;ng. Turn 6 chickens loose in tile filrm ydrd 
and thl?y will cat enougti 9r11ss seed dnd 9rasshop11ers - -your eggs won' t cos t you 
anything. 

"8UT, If you try to keep 600 ch ickens, you wil l 90 broke. IL isn' t a big 
enough business to warrant the thne and effort for nutrition , ventilation, 
m.trketlng, and yet It ts too 11111ny chickens to Ignore these practices. So I 
guorantec you cannot •«ikt •ny money with 600 chlckens--it is either 60,000 
or 6." 

Proftssor Funk, I h•ve always re•emibertd wh•t Or . Ke.pster said. Merrill 
lynch, lhf ltrgest br-okertge ftnn In the United States . has 20 or 30 people 
in •n off let . prt .. rtly tn t large city. We have 870 offices in JS states . 
tll but 25 offices hive only ont st1esperson plus one secretary. 

I HAVC BUlll OIJR BUSINESS Off THE 6 CHICKCN STRATEGY. 

It ~•s very nlct of you to send ae the news fte. about you and Professor 
Kempster. I •• proud to htve known both of you ts • student. 

Student applies a poultry professor's idea to develop a multi-million dollar business. 
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Research 
Current (1985) Research Projects 

M0-00132 Nutrient utilization in 
growth and reproduction of poultry 

Pe rso nnel : J .E. Savage, Project Leader 

Other Personnel : Clayton Hankins 
Robert Lauxen 
Mary Smith 
Mike Russell 
Theresa West 

M0-00133 Improvement of reproductive 
efficiency of poultry 

Pe rsonnel: Harold V. Bic llicr, Project Leader 

Other Personnel : Keith Fletcher 
Cynthia Smith 
Russell Smith 

M0-00133-1 The augmentation of poult yield 

Personnel: Harold V. Bie l li er, Project I.cad er 

M0-00134 Layer production and 
management practices 

Personnel : J.M . Vandepopul iere, Project Leader 

Other Personnel : Jesse Lyons 
Ralph Poe 
Lesa Weiss 
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Progress Reports Prepared. for 19 67 by 
the Poultry Research Staff 

The Effec-c: of Light and Thyroid Gland Activity on Ovula
don and Oviposition in -c:he Domes-c:ic Fowl (H.V. Biellier) 
A population of 300 White Leghorn pullets was produced from paired
matings of sibs for use in locating hen families possessing short se
quence length between ovipositions. One hundred and eighty pullets 
were subjected to 24 -, 25- and 26-hour light-dark cycles and the rate 
of lay, egg weight and egg-yolk volume is being determined over a 
full production year. Procedures are being developed to utilize amino 
acid analyses and raclioactivation to determine pineal gland function 
in relation co light-dark cycles. 

Systems of Flock Replacement, Feeding and Laying House 
Management (Q.B. Kinder) Housing - Environmental housing 
study with floor type layers indicates no measurable effect on egg 
production or feed efficiency due to housing regimes. This is in agree
ment with first four years of study. Reducing floor space from 2 to 
l Vi sq. ft. per bird had little effect on performance and was 
economically justified . Nutrition - Adding various amounts and 
sources of iodine to laying rations resulted in no difference in egg 
production or vitamin A storage in the liver of laying hens. 

Uniden-c:ified Factors for Hens, and their Effect on -c:he Pro
geny Q.E. Savage) Egg production and hatchability of hens fed a 
purified diet based o n isolated soybean protein and glucose was not 
improved by unidentified fa ctor supplements. Substitution of different 
carbohydrates for the glucose in the basal hen d ice had no consistent 
effect on these reproductive traits. 

Egg weight appeared to be increased by supplements of corn , soy
bean meal or by feeding practical rations; however, all increases could 
be related to the linoleic acid content of the diets used rather than 
co an unidentified factor. No differences in body weight which could 
be attributed to rations were observed. 

A detrimental effect on early growth of chicks was observed when 
glucose was used as the major carbohydrate in diet of their dams. 

The Nutritional Requirement of the Chick for Amino Acids 
and Unrecognized Growth Factors Q.E. Savage) Increasing 
the potassium content of a casein-basal purified diet (with potassium 
acetate of carbonate supplements) increased chick growth race as did 
supplements .of L-arginine HC I . A lesser response to potassium sup
plemeiuation was observed on the presence of higher levels of 
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arginine. Grow1h r:11es in excess of those found in birds fed high

performance type prac1ical die1s were observed in chicks fed the 

po1assium supplcmen1ed purified diets . 
Growth of chicks fed rations composed largely of isolared soy pro

tein and glucose was increased by a supplement of corn, alfalfa meal 

and fish meal. Ground corn alone was almost as effective at the above 

mix1ure in stimularing growth. Supplements of molybdenum and 

chromium were ineffective. 

Breeding Chickens for Egg Production by Recurrent Selec
tion and Intraflock Selection Methods (A.B. Stephenson) 
Assuming random environmental effects, selection has increased per

cent producrion after first egg, the selected trait, by 0 . 7~ ± 0.16 per

cent per generation. Other correlated responses in production showed 

a similar trend. During this selec1ion period, fertility , hatchability, 

age al first egg, percent fertility . percen1 hatchabil ii y, speci fie gravi

r y. and Haugh uni1s have declined . Livahility and body weights were 

not noticeably changed by these breeding methods. 

Breeding Turkeys for Reproductive Efficiency (A.B. 
Stephensen & H.V. Biellier) 
I . Lines were formed fo r specific embryonic abnormal ities such as 

"parrot beak ," mortality 6 to 12 da)•S, e1c. lnhrecding wi1hin 

families was prac1iced to form lines wi1h a higher frequency of 

these unusual traits. These lines will he evaluated as tes1crs. 

2. Approximately 150 poults were reared from 1he Ohio control 

population . Family selection for high and low hatchabili1y w ill 

be made from these birds. 
~ - Progress in identifying undesirable hatching characreristics has 

been rapid , and inbred low hatchability lines have been formed. 

4. A random-bred population of large 1ype turkeys has been pro

duced for 1esting insemination 1echniques. A s1erilizahle syringe 

adapter has been developed and will he tested during the 1968 

hatching season. 
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Progress Reports Prepared for 19 68 
by the Poultry Research Staff 

Light Thyroid Activity, Ovulation and Oviposition in 
Domestic Fowl (H.V. Biellier) Hen families possessing short se
quence length between ovipositions when subjected ro varying lighr
dark cycles have been selected for intensive study as to blood 
biochemical characteristics that may be correlated with performance . 
Cyclic secretion rate of the pineal gland of adult Leghorn hens has 
been demonstrated histoche1nicall y. The pineal glands of over 500 
birds removed from birds of both sexes in various levels of reproduc
tion have been analyzed for amino acid levels. Hourly determinations 
of water and feed consumption by laying hens showed that these 
parameters are directly influenced by the light-dark cycle and the time 
of oviposition. 

Systems of Flock Replacement, Feeding and Laying House 
Management (Q.B. Kinder) Supple1nenting a standard poultry lay
ing ration with 220 mg/kg of both neomycin sulphate and ox
ytctracyline and feeding this at a rate of one pound per bird each 28 
clays for a 280 clay test period resulted in no improvement in egg pro
duction, egg weight , specific gravity, body weight , feed conversion 
or fertility and hatchability of eggs produced w hen compared to the 
unsupplemented ration . Good reproductive performance was obtain
ed with both treated and untreated groups. It is concludec.I that the 
high levels of antioiotics used intermittently in this s tuc.ly were of 
no benefit in healthy hens producing at a high rare. A new 780 bird 
cage layer unit has been developed for management and nutrition 
studies. 

Unidentified Factors for Hens, and their Effect on the 
ProgenyO.E. Savage) Purified diets based on isolated soybean pro
tein and variable carbohydrate sources were used in reproductive 
studies with laying hens. When the diet contained glucose as the major 
carbohydrate source, hatchability was depressed as compared with 
starch. Hens receiving sucrose as the major dietary carboyhydrate 
showed higher percentages of body fat . 

The Nutritional Requirement of the Chick for Amino Acids 
and Unrecognized Growth Factors O.E. Savage) Addition of 
DL-Methionine to turkey poult rations to a level of 2 percent of the 
protein, increased growth rate to eight weeks of age as compared 
with birds receiving no methionine supplement. Plasma amino acid 
levels of methionine were elevated in birds receiving the methionine 
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supplement. No response to the methionine supplement was observed 
in turkey females receiving supplemenrary methionine from 8-20 
weeks of age. 

Thyrotoxicosis was produced in growing chicks and rats with high 
dietary levels of thy ro-acti ve compounds. Inclusion of liver protein 
in the cliet markedly reduced tliyrotoxic symptoms. Alpha 
gl ycerophosphate clehydrogenasc (AGPD) activiry in livers of chi cks 
receiving the thyroactivc supplcmenr appeared to he correlated with 
the degree of hyperthyroidism. The relationship of li ver AGPD ancl 
the nutrient in liver protein which alleviates thyrotoxicity w ill be 
investigated. 

Poultry Breeding Systems (A. B. Stephenson) This year's data 
were co measure if the changes nssociated with Recurrent Select ion 
were of a general or specific: nature. l'he five populations used in 
Recurrent Selection for the past 8 years were maced in all possible 
combinations. Genetic changes associated with Recurrent Selection 
were measured by the differences bet ween the progeny of specific 
males mated to unselected current Cornell control clams and dams 
of the same base population after 8 years of selections. 

Inbred Reel males ancl unselected Cornell control females gave pro
gen)' with 86 percent egg production which was I 0 percent greater 
than the progeny of the pure strain comrol population. Apparent ly 
this advantage was of a general nature relative to this male line, as 
the progeny from four dam groups selected for combining ability with 
other si re lines also averaged 86 percent with one line reaching 90 
percent. 

Males from a population reproduced by family selection were also 
mated with females from each of these five populations. With these 
males there was a 6 percent advantage to crosses with the Cornell 
control females relative to the pure strain cont r o ls. 

Progeny from the other two male lines has 2 and 4 percent higher 
production from clams selected indirectly rather than directly for a 
specific genetic combination. Genetic changes in race of egg produc
tion seemed to be general ra ther than for a specific combinat ion. Data 
for 20 years of Recurrent Selection at this station have been put on 
cape and are being analyzed. 

Breeding Turkeys for Reproductive Efficiency (A.B. 
Stephenson&. H.V. Biellier) The first generation of selection was 
not successful in separating the Ohio Control population into a high 
and a low hatchability line. 

Poor hatchability famil ies that were identified from the Universi -
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ty strain of turkeys have been used to develop " tester" breeder males 
which genetically transmit undesirable embryonic abnormalities. 
Matings have been made to test their value as an aid in selecting for 
high hatchabil ity. Individual breeder birds are being surveyed for 
polymorphisms in blood proteins by means of gel electrophoresis . 
A random-bred population of 128 large type breeder hens has been 
produced and housed in new cage facilities for testing insemination 
techniques. Trials conducted over a 4-month laying season indicated 
improved fertility from individual paired matings over those from 
pooled semen. 

Progress Reports Prepared for 19 69 by 
the Poultry Research Staff 

Light Thyroid Activity, Ovulation and Oviposition in 
Domestic Fowl (H-V. Biellier) Hens having a high rate of lay or 
short time intervals between laying of eggs showed lower hatchability 
than those with Jong intervals. The utilization of reduced day-length 
(23 hours of total light and dark) has identified over l 0 percent of 
a closed flock which lay at intervals less than 24 hours apart. The 
restriction of total hours of daily light to 6 hours per day on 12-week
old pullets was effective in delaying onset of sexual maturity and in
dicated a threshold between IO and 14 hours of total light at 20 weeks 
necessary to attain sexual maturity. The 26-hour day-length was more 
favorable for egg production then the 24-hour clay throughout a com
plete laying year. Continuous light of increasing intensity of 0.5 foot 
candles per week did not result in increased annual egg production. 
Change in body temperature best reflected the general response pat
tern to an increase or decrease in temperature. Plateauing of body 
temperature best reflected the time of attaining acclimation. 

Artificial photoperiods of varying lengths showed a direct effect 
upon time of oviposition feed and water consun1ption of SCWL lay
ing hens. Hourly feed and water consumption decreased prior to 
oviposition but increased im1nediately following oviposition. The 
birds also demonstrated an increase in hourly feed and water con
sumption beginning approxi1nately five hours before the end of the 
light period followed by a distinct decrease in both, one to two hours 
before the end of the light period. T he latter consumption pattern 
appeared to be related to the timing set by the beginning of the prior 
dark period. 

Systems of Flock Replacement, Feeding and Laying House 
Management (Q.B. Kinder) Segregation of birds within strain by 
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body weigh ts at 17 wks. of age into small , 1nediun1, large and mixed 
weight groups, ho used in 12" x 16 " (3 bird) cages and fed three iso
caloric laying rations resulted in production rates from 20-64 wks. 
of 66. I , 67 . 2, 66.3 and 65. I percent for the fo ur size groups. Income 
over feed cost favored the size-segregated birds by 3 cents per bird 
on a hen-housed basis. Slightly later sexual maturity and smaller egg 
size of small birds was offset by lower feed cost resulting in equal 
re turns to medium, and higher returns over feed cost than for large 
size birds. A 17 percent protein corn-soy ration supported produc
tion equal to a 17 percent conventional rati on. Birds receiving a 14 
percent conventional ration supplemented with methio nine fail ed to 
maintain production comparable to the other two rations (p <1 .0 I). 

A study of the effect of high and low energy levels (2960 and 2535 
kcal M.E./k) indicated that laying birds fed the higher e nergy ration 
deposited more carcass fat and had a higher percentage of fat in liver 
(d ry wr. basis) earl y in the test period but were essentially the same 
at 60 wks. of age . Body wr. and percentage of fat in the carcass were 
closely correlated. Over 50 percent of the gain in weight from 20-60 
wks. was clue to fat depositio n . There was little or no relationship 
between rate of production and body wt., percentage of fat in the 
carcass, liver weight, or percentage o f fat in the liver. Birds which 
produced well have a wide range in liver fat analysis. 

Unidentified Factors for Hens, and their Effect on the Pro
geny O.E. Sa-vage) Individual egg productio n records were obtained 
o n 20 hybrid layers fed a practical type diet and maintained in in
dividual laying cages for a 40-week period. Whole carcass and liver 
samples were secured from those birds varying in total eggs produc
ed and intensity of production during the last 4 week period. Samples 
are being analyzed for lipid content and data will be used to estimate 
the effect of rate of egg productio n on variation in fat content of car
cass of birds receiving the control laying diet. 

Triplicate groups ( I 0 birds each) are being feel semi-purified diets 
based o n isolated soy protein and either glucose, sucrose o r starch 
as the only carboh ydrate source. A corn-soy d iet is feel as a control. 
The effect of the different carbohydrate sources on percent fat in the 
carcass and o n total serum lipids will be determined . 

The Nutritional Requirement of the Chick for Amino Acids 
and Unrecognized Growth FactorsO.E. Sa-vage) In two trials 
with 600 poults per trial a combined supplement of folic acid and 
methionine added to a 28 percent corn-soy-fish meal starter diet im
proved gains to six weeks of age. Folic acid alone did not improve 
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growth. Distillers dried soluablcs and dried whey were inter
changeable supplements during the 2-8 week period when pro tein, 
methionine and energy levels w ere equal. 

In two trials with turkey hens to 20 weeks of age (600 birds per 
trial) the requirement for methionine, expressed as grams o f 
methionine per megacalorie of merabol izable energy. varied from 
slightl y over 2.0 from 0-2 weeks of age to slightl y under .75 during 
the 18-20 week period . 

The requirement data and comparisons of ingredient sources arc 
useful for computer formulati on applications. 

Poultry Breeding Systems (A.B. Stephenson) During the past 
yea r Dr. Gama! Hassan, post doctorate in poultry hushanclry made 
statistical computations of the lase 20 years data from th is project. 
Preparation of journal articles based on the data summary is in 
progress. 

Breeding Turkeys for Reproductive Efficiency (A. B. 
Stephenson & H.V. Biellier) The second generation of selection 
for harchahiliry was more respo nsive than the first. The rea li zed 
heritability this year was 0.72 and 0. 37 for the low and high selected 
lines, r espectivel y . The corn:lacion between the first ha l f of the hat 
ching period with Bronze males and last half with Whi te ma les was 
0.45 and 0. 17 for the low and high line, respectivel y . 

Two high-performance families of turkeys that carry a large percen
tage of males that fail to produce.: an ejacul:ue and sibs that fail to 
produce eggs have been identified and arc being multiplied for con
tinued investigation. Several families have been established w hich 
carry genetic lethals causing embryonic m o rtality from 0-5 days of 
incubarion . One line of 66 females resulting from three generations 
of fu ll-sib mating has continued to hatch over 70'Yc, of fertile eggs. 
Prel iminary t rials indicate that ferti lity of turkey hens is adversely 
affected by pooling semen from several males prior to inseminarion. 

Progress Reports Prepared for 1970 by 
the Poultry Research Staff 

Light Thyroid Activity, Ovulation and Oviposition in 
Domestic Fowl (H.V. Biellier) Hens havi ng a high rate of lay or 
short time intervals between la)ring of eggs showed lower h:uchability 
than those with long intervals. The utilizat ion of reduced day-length 
(23 hours of total light and dark) has identified over IO percent of 
a closed flock which lay at intervals less than 24 hours apart . The 
restriction of total hours of daily light to 6 hours per clay on 12-we<.:k-
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old pullets was effective in delaying onset of sexual maturity and in
dicated a threshold between I 0 and 14 hours of total light at 20 weeks 
necessary to attain sexual maturity. The 26-hou r day-length was more 
favorable for egg production than the 24 -hour day throughout a com
plete laying year. Continuous light of increasing intensity of 0. S foot 
candles per week did not result in increased annual egg production. 
Change in body temperature best reflected the general response pat
tern to an increase or decrease in temperature. Plateauing of body 
temperature best reflected the time of attaining accl imation. 

Artificial photoperiods of varying lengths showed a direct effect 
upon time of oviposicion, feed, and water consumption of SCWL lay
ing hens. Hourly feed and water consumption decreased prior to 
oviposition but increased immediately following oviposicion . The 
birds also demonstrated an increase in hourly feed and water con
sumption beginning approximately five hours before the encl of the 
light period followed by a dist inct decrease in both, one lO two hours 
before the encl of the light period. The latter consumption pattern 
appeared to be related to the timing set by the beginning of the prior 
dark period . 

Sy5tem5 of Flock Replacement, Feeding and Laying Hou5e 
Management (Q.B. Kinder) 

A. Housing-floor type operatio n- Completion of a 4 -year st udy of 
productive performance of laying hens in (I) insulated fo rce ven
tilated, (2) straw-loft open from and (3) non-insulated open front loose 
housing indicated no measurable significant difference in productive 
performance o r feed efficiency under central Missouri conditions. 
Changing floor density from 2.0 sq. ft. to I. 5 sq. ft. per bird had no 
significant effect on performance. 

B. Nitrate study- Additio n of 300 ppm of KN0.1 to drinking water 
of layers had no significant effect on productive performance or mor
tality w ith or without added vitamin A and iodine. 

C. Intermittent feeding of antibiotics to layers-A standard laying 
ration supplemented with 220 mg/kg of both neomycin su lphate and 
oxytetracyline fed at the rate of 1 #/bird each 28 days resulted in no 
improvement in productive performance or mortality compared co 
an unsupplemented ration. 

0. Segregation of birds within strain by body weights at 17 wks. 
of age into small, medium , large and mixed weight groups in 12" 
x 16" (3 bird) cages resulted in slightly higher (non-significant) pro
ductive performance in the size-segregated birds. 

Unidentified Facton for Hen5, and Their Effect on the Pro-
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geny Q.E. Savage) Reproduction in hens fed purified diets con
taining all known nutrients was not comparable to that of hens receiv
ing diets containing crude ingredients. Zinc and copper were found 
to be dietary essentials for reproduction but performance was still 
inferior when purified diets containing these heretofore unrecognized 
essential nutrients were fed. Zinc. deficiency in the laying hen 
developed slowly and was characterized by abnormalities of the 
skeleton and appendages in the developing embryo. Chicks hatched 
from hens receiving deficient diets were weak and had a high early 
mortality rate . In contrast to the relatively long period of time re
quired for the appearance of a zinc deficiency, hens fed copper defi
cient diets showed rapid depletion of available bocly stores of cop
per and hatchability declined to near zero levels within two weeks. 
Mortality from copper deficieney occurred primarily in the early blood 
stage and no characteristic embryonic abnormalities were evident. 

Crude ingredients added to the purified hen diet improved hat
chability. No evidence was obtained that the factors responsible for 
the increased hatchability were transferred to the egg and subsequent
ly influenced growth of the progeny. 
The Nutritional Requirement of the Chick for Amino Acids 
and Unrecognized Growth Factors Q.E. Savage) Potassium 
acetate or carbonate supplements increased growth of chicks feel diets 
based on casein. A lesser response to the potassium supplement was 
observed in the presence of arginine supplements. Plasma lysine levels 
were lower in chicks receiving the arginine supplements . 

Growing chicks were much 1nore sensitive co copper deficiency 
than turkey poults. At dietary levels of less than I ppm of copper, 
deficiency symptoms included retarded growth, anemia , and high 
mortality associated with cardiovascular abnonnalities. Increased 
dietary levels of zinc accentuated the copper deficiency symptoms. 
Poults consuming diets containing lathyrogenic agents developed 
depigmentecl feathers, dissecting aneurysn1s and aortic rupture similar 
to that seen in copper deficient chicks. Dietary copper additions did 
not counteract the lathyrogen toxicity. Higher dietary zinc levels ac
centuated the feather clepig1nentation, growth depression and anemia 
in poults but to a lesser degree than observed in chicks fed similar 
diets. 

Liver residue supple1nents partially counteracted the toxic effects 
of oral dosages of thyroxine, thyroid powder and iodinated casein. 

Poultry Breeding Systems (A.B. Stephenson) Data over the 
past 20 years was computer analyzed in 1969. Manuscript prepara-

28 



tion is in progress. 
New populations were used for the last 8 years except for an in

dex selecced line . A common control population was used for a 
breeding syscem based on fam ily means, as the female parent for 3 
recurrent selection groups and also as an unselected control. The male 
lines fo r the recurrent selection systems were inbreds from 3 breeds. 
Thus a total of six types were availabl<.: . Covariance analysis was us
ed to determine differences in means and rares of change as express
ed by common and specific regression coefficients. 

The selected traic was rare of production from firsc egg to 34 weeks 
of age. The type means were significamly differen c. One recurren t 
combination responded with more eggs but of smaller size. The com
mon regression was 0.73% per generntion. The correlated produc
tion rares were signi fi canr. None of the specific regressions for pro
duction were signifi<.:antly different from the common regression. The 
regression for age at firs1 egg was not significant. 

Correlated respo nses were also measured for fertility, hatchabili-
1 y, livabili1y and egg size and were found to decrease. Egg size and 
layer livability had individual regressions which were significan1lly 
different from the common regression . There was also a decline in 
Haugh uni ts and specific gravity as indicated by both common and 
specific regressions. Meat and blood spots, body weight, and 
broodiness did not show a significant trend . 

Breeding Turkeys for Reproductive Efficiency (A. B . 
Stephenson &: H.V. Biellier) The Ohio Large White Randombred 
population was used for selecting high haichability and low hatchabili
ty lines. The fi rst generation of selection was not effective in that 
both lines had a 64 percent hatchability of fertile eggs. After the se
cond generation of selection , the hatchabilities of the two lines were 
52 and 63 percent which rep resented realized heritabilities of 72 and 
37 percent, respectively. 

Iligh and low hatchability inbred families were identified and 
reproduced from the University strain of Bronze turkeys. High hac
chability persisted for four inbred generations of full -sib mating. Two 
groups which consistenrly transmit generic embryonic abnormalities 
highly detrimental to hatchability were clevelopecl. One group ex
hibits embryonic mortality of over 50 percent between 0-5 clays and 
the other from 6-1 J days of incubation. Several polymorphisms in 
blood serum proteins were identified. Polymorphisms were found 
in many of the inbred families that exhibited poor hatchabil i1y and 
egg production. Intensive study of the generic and physiological rela-
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tionships was incomplete. A group exhibiting a high percentage of 
individuals with zero egg production and zero semen ejaculate was 
identified and reproduced for further study. Improved fe rtility was 
obtained from semen of individual male matings over those from pool
ed semen in two replicate trials. 

Two experiments were conducted wi1h 192 large-type while hens 
in cages to compare gro ups insemina1ed at depths of 3.0 and 7.5 cm . 

During a pe riod o f 14 weeks, the 7. 5 cm depth produced an average 
fe rtility level of 8 1. 7 percent compared 10 77 .9 perce nt for the 3.0 
cm depth. 

Progress Reports Prepared for 1971 by 
the Poultry Research Staff 

Improvement of Reproductive Efficiency of Poultry (H.V. 
Biellier) Feed and water consump1ion of laying he ns determined 
a1 hourly intervals under various experimental environmental con

ditions showed a two-fold increase during the larcer portion o f the 
light day. The consumption patte rn was characte rized by a gradual 
decline in intake prio r to oviposi1ion a nd a dramatic increase im
mediately after oviposition. Free-cho ice calcium intake was 1101 in
tluenced by time o f ovipositio n but did show a diurnal peak (1en-fold) 
coinciding w ith rhe evening feed and water consumptio n peak. Im
provement o f feed efficiency, egg size and shell quali1 y are impor
tant benefits to be derived from these results. 

Semen collected from turkey males exhibiting chronic infertility 
was examined by means of the electron microscope and found 10 con
tain large number of macrophages. The significance o f this finding 
is being investigated but the implications arc great. Recently it has 
been established that macrophages participate in the process of an
tibody production which could result in auto-immunity. 

The blood plasma proteins o f laying and c hro nic no n-laying bronze 

turke)' hens were separated using vertical acrylamide gel elec
tropho resis. The laying hen plasma pro teins contained two beta 
lipoproteins that were either absent or present in reduced quantities 
in the non-laying hen. Non-laying he ns h:td a greater amo unt of an 
alpha lipoprotein than clid the laying hens. Estrogen injections restored 
the normal pattern o f blood prote ins in abnormal (black-breasted) 
no n-layers. 

Developing Systems of Management and Feeding of Pullets 
and Hens for Optimum Performance (Q.B. Kinder) The past 
year's study of performance of sn1all, medium , large and mixed size 
groups of birds from 24-60 weeks of age within strain and by ration 
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treatments was confounded by severe losses from Marcks disease. 
Although there were no significant differences in mortality by either 
size group or ration treatment there was a tendency to greater losses 
in small size birds o n the lower protein level. Average mortality for 
all groups was 2 1. 7 percent for the 36 w eek experimencal period. 

Differences in pereenc hen-day egg production were highly signifi· 
cane (P ... . 0 I ) among small, medium and large size bird groups. 
Cumulative means were 70.1, 73.9 and 77.6 percent respectively. 
This is concrary lo results in previous experimencs in which birds 
maintained higher livability. Birds in mixed size groups produced at 
a rate of 73.8 percent, equivalcnc to the average of che size segregaced 
birds, indicating no ad vancage of housing birds in cages by body size 
groups. The me::an egg production by ra tion creacmems was 75.6, 73 .7, 
and 72.3 percent for the 17, 15 and 13 percent protein ration levels 
respectively. A significant difference (P ... . 05) occurring between the 
17 and 13 perct:nt protei n levels. The::rt: was no indication of interac
tion between bird size and protein level of ration. 

Skip-a-day feeding, one day in three, from 20-24 weeks with egg 
type pullets indicated no significant e::ffect on egg production, egg 
size or feed efficiency compared to convencional daily fee::d supply. 
Nutrient Utilization in Growth and Reproduction of 
Poultry Q .E. Savage) Egg production of lay ing hens feel diets w ith 
carbohydrate source of either glucose or sucrose exceeded 70 per
cent over a 40-week period and did not signific:rntly differ from that 
of controls fed a corn soy diet. Body fac levels of sucrose fed birds 
exceed those of glucose fed birds after 20 and 40 weeks of produc
tion. Li ver lipid levels were lower in birds receiving sucrose. 

Chicks w i th bile ducts ligated tO reduce encerhepatic recirculation 
of thyroid hormones showed growth depression, i ncreased liver 
weight, enlargemcnt of the gall bladder and over a two-fold increase 
in total plasma lipids. 

Two trials were conducted with Large \'<fhite strain female turkeys 
to determine the lysine requirement from 8-20 weeks of age. Ac energy 
levels used , the requirement varied from slightly over one percenc 
of the diet at 8 weeks to 0.7 p ercent at 20 weeks of age. 
Selection for High and Low Turkey Hatchability and Deter
mination of Optimum Incubation Requirements (A.B. 
Stephenson) These data are for the fifth generation of selection bas
ed on high hatchabili t y and low hatchabilicy of fertile turkey eggs. 
The base population was the Ohio Randombred Concrol population. 

The mean differences in the selected generations were 0, I 0, 7 and 
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12 percent respectively. Within commercial strains A and Bas a base, 
similar selection has been made fo r 3 and 2 generations respectively 
and the differences within the strains were 6 and 3 percent 
respectively. 

A 21 O egg sample this year from the Ohio control population had 
67 percent hatchability. The selected lines in the same incubator hat
ched 75 and 60 percent. 

The weighted mean production over all lines was 58 eggs and 112 
days. Fertility was 84 percent and hatchability based on total and fer
ti le eggs was 60 and 72 percent respectively. 

Data were collected but not yet analyzed fo r several traits. In
dividual egg records were obtained as to dam, time egg was laid 
relative to four trappings per day. egg weight and time in holding 
room before incubation. While in storage room, eggs were held with 
small end up or down and turned or not turned. Individual egg records 
during incubation include infertility , time of embryonic mortality and 
hatching time within a 12-hour period from the 26th to 30th day . 
Two measurements were made on both male and female breeders 
for body weight and conformation. 

Progress Reports Prepared for 1972 by 
the Poultry Research Staff 

Improvement of Reprod uctive Efficiency of Poultry (H.V
Biellier) Extensive ultrastructural studies were perfonned on turkey 
semen from high and low fertility males. Macrophages were found 
in both experimental groups but were much more numerous in the 
low fertility males. Abnorn1ally developed sperrnatids accompanied 
the large amounts of macrophage infil tration in the low fertility males. 
Possible virus particles found in the cytoplasm of the abnormal sper
matids suggests that their formation may result from disease. 

Surgery performed on eight non-laying turkey hens exhibiting male 
secondary sexual characteristics revealed the presence of an 
undeveloped ovary . Treatment with four injections of Pregnant Mare's 
Serum (500 IU) administered on alternate days was not effective in 
stimulating development of the ovary as determined by subsequent 
surgery. Electophoretic separation of blood proteins performed dai
ly showed little change in the amount of lipoproteins, indicating low 
levels of endogenous estrogens. 

Two experiments w ere conducted concurrently using 60 Leghorn 
hens to determine the effect of ovulation, albumen synthesis, shell 
formation and oviposition on diet selection and the pattern of hour-
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ly feed intake . The hens did not increase the intake o f high protein 
rations at the times of greatest albumen deposition. Prior co oviposi
tion , appetite for all ratio ns and oyster shell was decreased. Ovula
tion or the presence of an ovum in the oviduct resulted in an increased 
intake of oyster shell d uring the same light period . 
Developing Sys•ems of Management and Feeding of Pullets 
and Hens for Optimum Performance (Q. B. Kinder) Feeding 
1200 egg type chickens I 6 percent and i 3 pe rcent protein rati ons 
from 8 co 20 weeks resulted in significantly different (P.,. 0.0 I) body 
weights (2.75 and 2.50 lbs.) and livability of 97.2 and 75 .2 percent 
respectively. Livabili ty in the 13 percent group was reduced by an 
outbreak of coccidiosis. Subsequent performance in cages co 64 weeks 
of age indicated significant differences o f (P.,. 0.05) in egg produc
tion (71 .3 and 68.6 percent) egg size (60.5 and 59.9 grams); and feed 
efficiency (2 .36 and 2.43 grams f('.ed /gram egg) for the respective 
groups. Three birds performed as well as 1wo in 12 x 18 foo t cages. 
There were small but no n-significant differences in performance when 
birds ho used in the 12 x 18 foot cages were fed a 20 percent laying 
mash starting ac 20 weeks of age compared with those continucd on 
a 16 percent grower mash to 24 weeks. 

Providing half of the added calcium of ratio n as oyster shell and 
a split lighting schedule of a 12-hour ligh1 day plus 2 hours light from 
12 a.m . to 2 a.m. gave a slightly higher but non-significant shell break
ing strength in the oyster shell fed group. T he split lighting system 
produced slightly higher egg p roduction, eggs were slightly smaller 
and feed efficiency was better as compared with conventional systems. 

Nutrient Utilization in Growth and Reproduction of 
Poultry O· E. Savage) Three groups of SCWL pullets housed in lay
ing cages were fed a practical, soy protein-glucose, o r a soy prorein
sucrose isocaloric, isonitrogenous purified diet for a 4 0-week period. 
Liver lipid values were determined by chloroform methanol extrac
tion ini tially, after 20 weeks of dietary treatmen t and after 40 weeks 
of dietary treatment. Total lipids increased with age in all groups. 
Glyceride and cholesterol levels increased and phospholipid levels 
decreased with age in birds fed the practical or sucrose diets but not 
in those fed glucose. 

A study of the comparative response of chicks and rats to dietary 
thyroactive and antithyroid supplements showed reduced weigh t gain 
and decreased survival time in both species. liver supplements par
tially prevented growth depression and increased survival time. ln 
chicks fed thyroactive supplements, oxygen consumption rates 
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decreased rapidly after the initiation of fasting and were equally or 

slightly below euthyroid controls after 24 hours. Liver supplements 

did not affect the endogenous metabolisrn rates of chicks. It appears 

that similar mechanisms are involved in the antithyrotoxic response 

of the two species. 

Nature and Utilization of Genetic Variation Influencing 
Economic Traits in Poultry(A.B. Stephenson) The hacchabilicy 

selection phase of this projecc was terminated in 1974 after four co 

seven generacions of selection within 1he Ohio Random Control 

Population (OC) and cwo large commercial strains. The high and low 

hacchabilicy Missouri sub-lines from the OC population differed by 

7 to 14 percent. This difference occurred in the first two generations 

and did nor consistently increase. Within the cwo con1mercial lines 
the hatchability differences varied between 2 ancl 6 percent. Hat

chability is apparently largely determined by non-additive genetic fac

tors . In the terminal generation of the hatchabilicy phase of this pro

ject, female populations which had been selected for hatchability were 

maced with males from eggs introduced from the original control 
population in Ohio. There was no indication of heterosis for hac

chability. Selection for high or low hatchability did not result in 

changes in body conformation or age at embryonic mortality. 
The genetic adaptability of a meat (M) and ~1n egg (E) type strain 

co a cage (C) or floor (F) environment has been in progress for che 

past three years. The E and M strains have 1 1 :ind 6 percenc higher 

production of normal eggs in a F and C environment respectively. 

The apparent fertility and hatchabilicy arc 4 and 10 percent lower 

respectively in cages. The CE birds averaged 19 percent, 12 percent 

and 5 percent abnormal eggs for the first three generations. 

Progress Reports Prepared for 1973 by 
the Poultry Research Staff 

Improvement of Reproductive Effiency of Poultry (H.V. 
Biellier) Blood plasma levels of total glucocorticoids and cor

ticoscerone were determined on 5 male and 15 female turkey breeders 

at intervals over a period of 12 weeks utilizing the competitive pro
tein binding assay. 

Direct tissue culture of testes from 7 low fertility turkey toms pro

ducing abnormal spermatids and showing macrophage infiltration in 

the semen demonstrated a cytopachogenic effect typical of that pro

duced by Herpes virus. Ultrastructural studies of the cultured cells 

supported the hypothesis that the pathogen was a Herpes virus. Elec-
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tron micrographic studies of testis tissue revealed that the primor
dial germ cells as well as differentiated spermacocytes were infected 
with virus particles. Virons were seen associated with the nucleus 
of the germ cells particularly around the nuclear membrane. T he in
fected cells appeared necrotic with disrupted nuclei and swollen 
mitochondria. 

The seminal plasma from the affected birds was 2 to 3 times higher 
in total protein than that of the controls. Electophoretic analysis 
reve:ilecl tha1 the observed rise in protein concentration was largely 
clue rn an increase in the albumin fraction . These observations sug
gest 1 hat turkey males harboring tcs ticular viruses could suffer damage 
10 the blood-testis barrier. 

The daily time interval between ovipositions of chicken hens sub
jec1ed 10 a 23.5 hr light- dark regimen for a period of 6 weeks was 
collected o n 180 pedigreed birds for gene1ic evaluation of their 
breeding potential. 

Nutrient Utilization in Growth and Reproduction of 
Poultry 0 -E. Savage) l3eginning at 20 weeks of age, four groups 
of 4 0 SCWL pullets were fed eigt her a practical diet , soy p rotci n
glucose , soy protein-sucrosc or soy protein-starch purified diet for 
a 40 weck period. After 9, 22 and 40 weeks, four birds from t:ach 
trcatmen1 were selected for body composition, liver lipid determina
tion and lipid infiltration score b:1sed on histological examination. 
After 9 weeks 13 percent of the livers showed hiscological evidence 
o f severe lipid infiltration . Body fat of birds with severe liver lipid 
infiltration was 15 percent greater when compared to contro l birds. 
Af1er 22 weeks, 25 percent of 1he li vers had an infiltration score of 
severe or greater. Body fat was I 0 percent greater than contro l birds. 
Fifty-six percent of the livers at the end of the 40-week p eriod had 
an infiltration score of severe or greater. Body fat had increased to 
22 percent greater than the control birds. 

The effect of reducing dicrnry protein levels as a means of conser
ving pro1cin ingredient supplies was determined for laying he ns ancl 
turkeys. 

Caged and floor pen laying hens were fed 13.5 percent , 15 per
cent and 16.5 percent protein diets for a 40-week period. Hen day 
egg production was 79 percent, 82 percent and 85 percent for tloor 
birds and 74 percent, 76 percent and 81 percent in cages. 

Reduced protein levels and reduced protein plus amino acid sup
plementation (methionine and lysine) were studied with growing 
turkeys. The depression in body weights observed at 8 weeks o f age 
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was partially counteracted by the a1nino acid supplement in turkey 
hens fed to 20 weeks and to1ns to 22 weeks of age . 

Selection for High and Low Turkey Hatchability and Deter
mination of Optimum Incubation Requirements (A.B. 
Stephenson) Selection for high and low hatchability of fertile eggs 
has been made in M strain turkeys (developed from the Ohio Ran
dombred population) for 6 generations. For the 6th generation, hat
chability in the high and low line was 76 percent and 62 percent 
respectively . Over the 6 generations the differences between lines 
in hatchability of the M strain have varied from 7 to 14 percent with 
the greater variation in the low line. Si1nilar selections have been 1nade 
from commercial strains A and B for 4 and 3 generations respective
! y. Differences within these strains this year were 2 and 6 percent. 
A consistent increase in the difference between the high and low lines 
has not been attained in any of the populations. 

During 1975, data were collected from 8 hatches at two week in
tervals. In the M strain, the high and low lines differed by 23 percent 
fo r the first hatch. This difference decreased rather consistently to 
7 percent for the last hatch. The B strain had about a 5 percent dif
ference for most hatches. The A strain was erratic; and in only 5 of 
the 8 hatches did the high group have a greater hatchability. 

Data were obtained on 5 ,654 eggs w hich failed to hatch. Age at 
embryonic mortality was not apparently related to strain or selec
tion for hatchability, except for the M low strain with 8.5 percent 
deaths before eye pigment was fonnecl. The incubator temperature 
control was not operating properly at times, and this strain may have 
been more subject to stress. 

The association between desirable body conformation and high hat
chabili ty observed last year was not repeated. 

Forced feeding as a 1neans of tenninating broodiness was not 
successful. 

Developing Systems of Management and Feeding of Pullets 
and Hens for Optimum Performance O.M. Vandepopuliere) 
Dried egg shell nleal was feel to two groups of hens. Group I was 
60 weeks of age and was fed for 9 weeks. Limestone was used as the 
calcium supplement in the control d iet and two protein levels (12 .8 
percent and 15. 2 percent) were used in an effort to evaluate the amino 
acid availability of the egg shell 1neal protein. Group II was 24 weeks 
of age and was fed for 36 weeks. A 15 percent protein diet was pro
vided on an ;ld lib and 10 percent restriction basis to study egg shell 
meal amino acid availability. 
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The dried egg shell meal, incorporated at an 8 percent level in linear 
programmed laying diets, supported optimal performance compared 
with the limestone control in the first experiement with the older 
hens-55.0 vs . 53.2 percent egg production; 65.7 vs. 64.8 g egg 
weight; 2.62 vs. 2.64 feed/g egg; and 2.936 vs. 2.923 kg b reaking 
strength. Performance on the low protein diet suggests that the 
availability of the amino acids supplied by egg shell meal was equal 
to those supplied by a combination of DL-methionine, meat and bone 
meal, and wheat middlings. 

Egg shell meal supported optimal production in both strains tested. 
Egg shell quality was comparable when calcium was supplied by egg 
shell meal or limestone . 

Dara obtained by restricting the feecl intake IO pe rcent d uring the 
laying phase supported the egg shell meal amino acid avai lability fin
dings of the first experiment. 

The value of egg shell meal ranged from $25 to S55/ton and was 
directly re lated to protein ingredient market prices. 

Progress Rep o rts Prepared for 1974 by 
the Poultry Re search Staff 

Improvem ent of Reprodu ctive Efficiency of Poul try (H.V. 
Biellier) Karotype analysis on both zero-lay and control turkey hens 
revealed no indication that a chromosome aberration was responsi
ble for the non-laying sydrome. Morphological characteristics were 
identified which will be of great importance to the turkey breeder 
manager in early culling of hens which are non-producers. 

An intermittent lighting experiment d emonstrated one method to 
minimize the use of artifical light on chicken laying hens. Reduction 
of the lighting period by 1 I hours daily with a 3. 75 hour dark period, 
occurring three times separated by four I-hour light periods , would 
amount to an annual saving of at least SSSO on 10,000 laying hens. 

Single intrauterine injection of prosraglandins E,, E2 , and F2 induced 
premature oviposition in the hen within a few minutes. Similarly. 
arachdonic acid, a prostaglandin precursor , was also effective in in
ducing oviposition. PGE, and PGE2 are about 10-20 times more po
tent than oxytocin, suggesting a possible physiological role in the 
regulation of oviposition. 

Artificial daylengths of 23 hours were used as an aid in the selec
tion and development of chicken hens that are able to produce eggs 
at intervals of 23 hours apart for extended periods of lay . 
Nutrient Utilization in Growth and Reproduction of 
Poultry Q.E. Savage) Additional work was conducted on amino 

37 



acid supplemented low-protein diets for laying hens and turkeys. Pro
tein levels were reduced in female turkey diets fro1n 1 day of age to 
16 weeks of age and in male turkey diets to 17 weeks. The low pro
tein intake periods were followed by a finish ing diet at normal pro
tein levels for a period of 2 weeks for females and 3 weeks for males. 
Growth was reduced in both males and fen1ales receiving the lowest 
protein during early stages but compensatory gains occurred during 
the finishing period in the amino acid supplemented low protein feel 
groups. 

Three levels of protein (13.S. 15.0. 16.5) were fed to cage layers 
for a period of 36 weeks. Egg production, feed conversion, egg weight 
and shell quality were co1nparable at all protein levels. These results 
differed from the previous year's results where egg p roduction, feecl 
conversion and egg weight improved when the protein level was in
creased above 13. 5 percent. The addition of lysine and methionine 
to the 13. 5 percent protein diet did not result in improved perfor
mance of caged layers . 

Nanare and Utilization of Genetic Variation Influencing 
Economic Traits in Poultry (A.B. Stephenson) The Missouri 
High (MH) and Low (ML) lines were selected for 7 generations from 
the Ohio Control (OC) population as a base. Selection was for only 
high or low hatchability of fertile eggs. Commercial strains A and B 
were also selected for 4 and 5 generations. 

Differences between the MH and ML lines from 2 to 7 generations 
have varied from 7 to 14 percent. BH and MH breeders had hatchabili
ty of about 90 percent and their progeny 75 percent. Other lines were 
less consistent. Differences between selected lines have not increas
ed with continued selectio n. 

Each of the 6 selected populations was 1nated with OC males for 
the terminal generation. Selection gains w ithin strains did not carry 
over to crossbred hatchability. MH and BH as pure strains and wi th 
OC as crossbreds had significantly different means of 79 percent and 
74 percent respectively. Hatchability of the crossbreds was not 
significantly different from their parental mean in which OC was 73 
percent. 

The OC had significantly more floor layers and hens with inactive 
ovaries at encl of season. The hatchability of the MH and OC were 
78 percent and 73 percent respectively and significantly different at 
the 6 percent level. 

Heritability of hatchabili ty for the 6 genetic groups ranged fro.m 
-0.49 to 1.85 w ith most standard errors greater than unity. 
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The distributio n of age at embryonic mo rtality was not appare nt
! y changed by select ion for hatchabi lit y. 

Selection for hat chability has not been a stro ng fo rce in (;hanging 
female body confo rmat ion. 

Developing Systems of Management and Feeding o f Pullet s 
and Hens for Optimum Perfor m ance O.M. Vandepopuliere) 
Percent hen-day egg production from hens segregated into small , 
medium and large sizes had significant linear slope inc reasing as the 
bird size inc reased. These results arc contrary to earlier work at the 
University of Missouri where excessive hen mo rtality was nol involv
ed . Hens in mixed i; ize groups produced at a rate o f 73.8 perce nt 
which was equiva le nt to the average of the size segregated groups. 
The mean egg production by ra tion treatment was 75.6 percent, 73.7 
percent and 72 .3 percent for 17 pe rcent , 15 percent ancl 13 pe rcent 
protein levels respecti vel y. T he difference between the 17 pe rcent 
and 13 percent protein rations was significant (P ... 0 .05). 

Skip-a-day feeding (one in three) from 20-24 weeks indicared no 
significant effecr o n percent pro duction, egg size, o r feed e ffi ciency. 

Reducing the prot ein level from 16 percen t to 13 percen t during 
the 8- to 20-week growing period dccrcasccl body weights ancl livabili
ty. Subsequent performance of hens in cages to 64 weeks of age, after 
they had been grown on 16 percent and 13 percent protein diets was 
egg production, 7 1 . ~ percent and 68.6 percent (P .,. 0.05); egg size, 
60.5 g. and 59.9 g.; and feed e ffi ciency, 2 .36 and 2 .43 g. feed/g. egg, 
respectively. Three birds performed as well as two in 12" x 18" cages. 

Providing half of the added calcium of the ration as oyster she ll 
produced numerically higher but non-significant improvement in shell 
breaking strength. A spli t ligh ting schedule of a 12-hour light day plus 
2 hours light fro m 12 a .m . to 2 a.m. supported slightly highe r egg 
production , smaller eggs, and improved feed efficiency. 
Layer Production and Management Practices O.M. 
Vandepopuliere and G. Geiger) Hatchery b y-products from 
broiler and egg type c hick hatcheries we re feel for 32 weeks at 8 per
cent and 16 percent levels in 15 percent protein line ar programmed 
layer d iets. Egg production, egg weight and g. feed per g. egg were 
comparable to the co ntro l soybean meal-meat and bone meal diet. 
Additional studies on po ultry hatc hery bypro ducts are in progress . 

The egg shell meal fed in the 1973 layer experiments was held in 
dry sto rage and fed for 32 weeks in the 1974 test . Layer perfo rmance 
on diets contai ning egg shell meal wns comparable to the soybean 
meal-limestone contro l for both years. 
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Egg shell quality was evaluated using shell membrane thickness and 
their breaking strength fo r six pure line and six crosses among these 
lines. The correlation between breaking strength and outer membrane, 
and the correlation between breaking strength and outer membrane 
plus inner membrane were significant (P .... 05). 

Progress Reports Prepared for 1975 by 
the Poultry Research Staff 

Improvement of Reproductive Efficiency of Poultry (H.V. 
Biellier) Turkey males with yellow colored semen were found to 
produce increased numbers of abnormal spermatids and the semen 
contained a much greater number of macrophages . Turkey males with 
yellow semen reproduced poorly. Protein in the seminal plasma of 
these males was significantly greater than that found in white semen 
males. 

Males which had low protein in their seminal plasma ( 1 .49 to 2 .12 
gm/I 00 ml) had only a few lipid-like vacuoles in the cells of the ef
ferent ducts , whereas males with high se1ninal plasma protein (7.37 
co 22 .85 gm/100 ml) had tremendous vacuolation. 

Electron microscopy of the efferent ducts fro111 yellow semen toms 
revealed vacuolation, excessive release of cytoplasmic organelles and 
resorption of spermatozoa. 

Herpes viruses were isolated from apparently healthy male turkeys, 
some of which had suffered low fertility during a breeding season. 
Herpes virus was isolated more frequently from semen, buffy coat 
and kidneys of turkeys with the yellow semen abnormality , while 
testicular tissue from all turkeys that were sampled harbored Herpes 
virus . 

Single intrau terine injection of prostaglandin E1 I to 3 hours an
ticipated oviposition induced oviposition within a few minutes. The 
efficacy of intravenous injection of PGE1 at the same stage in the egg 
cycle was less than 10 percent that given by the intrauterine route. 

Turkey Production and Management Practices (W.D. 
Russell) Incubators are being installed and other equipment readied 
for the turkey hatching egg sanitizing study schedule to begin in ear
ly February, 1976. Four egg treatments are planned using both washed 
and dry clean eggs with one half of the eggs in each group being 
fumigated and the other half clipped in a sanitizing agent (I percent 
solution of glutaraldehycle). The experiment will be conducted dur
ing the period February 2 to June 7, 1976. 
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N utr i ent Utilization i n Growt h and Reprodu ctio n of 
Poultry (J.E. Savage) Effects of adding mold inhibitors co high 
moisture corn (24 percent H20) and green oak sawdust li tter wer e 
studied with growing turkeys. High moisture corn was treated with 
liquid propionic acid when placed in storage at harvest time and lit
ter treated w hen placed in pens . Results obtained with male turkeys 
from I clay to 20 weeks of age in a 2 x 2 factorial comparison (created 
corn , dried corn (12 percent H20), treated litter and untreated li tter) 
were: (I) Treatment preserved high moisture corn effectively. (2) Mold 
counts were significantly reduced in treated corn. (3) No significan t 
influence of mold inhibitor on body weight. (4) Feed conversion of 
turkeys feel the dry untreated corn was significanrly better from 9-20 
weeks of age than those feel high moisture created corn. (5) Percen
tage of A grades was higher and breast blisters lower in birds receiv
ing dried corn. (6) Poor pellet quality of the high moisture corn may 
have been partially responsible for the poorer feed conversion. 

Growing chicks and Japanese quail were used in comparative studies 
of the interrelationship of essential fatty acids and other nutrients 
in purified d iets. In preliminary tria ls where casain-glucose diets 
devoid of essential fatty acid supplements were feel to chicks fro1n 
hatching to 6 weeks of age, growth was depressed but no other gross 
symptoms were evident. Growth rate of quail fed similar diets was 
also depressed. Although numbers were limited , onset of egg pro
duction in the quail was appreciably delayed. Fun her studies of this 
effect are in progress. 

Nature and U tilization of Genetic Variation Influencing 
Economic Traits in Poultry (A.B. Stephenson) Egg produc
tion of a meat (M) strain and an egg (E) strain of turkeys was deter
mined in a cage (C) and a floor (F) c::nvironment. Each of the 4 groups 
had 64 hens. 

Eggs were saved for 8 fortnigh tly periods starting Jan. 29, 1975 . 
The EF group showed little seasonal decline and averaged 9.2 nor
mal eggs per hatch for the season. The EC hens hacl a greater seasonal 
decline and averaged 13 percent less for season. The M strain laid 
6 eggs for the first hatch and reached a maximum of 8. l eggs in the 
third hatch . The MC hen laid almost I egg per hatch more than the 
MF for the full season. Interaction between strain and housing was 
evident as the M hens laid more in C and the E hens less. 

Almost 2 abnormal eggs per hatch were recorded for EC hens. This 
was about 10 times greater than the EF, MC, or MF groups. 

Both the Mand E strain had 65 percent hatchability of eggs set for 
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the third and fourth hatches. The E strain was consistentl y higher 
fo r ocher hacc hes and averaged about 7 percenr more for the season . 

The F and C birds each had 75 percenc hacchability fo r the first 
hatch; as the season advanced the hatchability of C hens declined faster 
than the F birds. The mean difference was I 5 percent . 

After the fifth hatch , half of the hens were given supplemental 
limestone but hatchability was not changed relacive to this t reatmenc. 

Poults per dam was taken as an overall measure o f efficiency. 
The FE group declined from 7 . 5 to 6. 5 poults per hatch during the 

season. The CE declined from 7 .2 poults in the first hat<.:h to 5. 5 poulls 
in che third hatch aft er which it , the MF and MC all declined to 3. 1 
poulrs in the eighth hatch . 

Layer Production and Management Prac:tic:es 0.M. 
Vandepopuliere and G. Geiger) Egg shell meal . h<.:ld in dry 
s to rage for 2 years. was fed at 7. 13 per<.:ent o f the diet fo r 16 weeks. 
During 1975 the perfo rmance of layers fed the diet containing egg 
shell meal was comparable to those feel a control diet <.:Ontaining soy· 
bean meal-limestone. These results are in agreement with data 
reported for the previous two years' t<:st with egg sh<: II meal. Results 
indicate properly processed egg shell meal is s table when held in dry 
storage and can be used as a feedstuff in layer diets. A field s tudy 
is in progress to further evaluate the productio n and utilization of 
egg shell meal as a feccls tuff. 

The Association of American Feed Control Officials has approved 
a tentative definition fo r egg shell meal. Dara from the fi eld study 
will be used in conside ring a change to an offic ial de finiti o n . 

Hatchery byproduct meal from broiler and egg type chick hatcheries 
was feel at a 16 percent level in layer diets containing 15 percent pro
tein . The broiler hatchery byproduct meal supported a significantly 
higher egg weight and specific gravity . All o the r rproduct io n perfo r
mance and egg quality observatio ns on both hatchery byproduct meals 
were comparable 10 the control diet. 

Dried poultry waste (DPW) was fed at .23, .38, .75 and 1.60 kg/ 
steer/day as a nitrogen supplement to corn silage diets fo r 140 clays. 
When DPW replaced one half of the soybean meal (SBM) nitrogen, 
performance was comparable to the all SBM diet. Digestibility data 
indicated a reduced nitrogen utilization with highe r OPW levels. 
However, when the DPW nitrogen level was 2 times the SBM nitrogen 
level, the growth rare and feed conversio n data were comparable. 
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Progress Reports Prepared for 1976 by 
the Poultry Research Staff 

Improvement of Reproduction Efficiency of Poultry (H.V. 
Biellier) Insemination of turkey laying hens after oviduct eversion 
and return to its non-everted position with the insemination tube in 
place resulted in a significantly greater fertility and lower embryonic 
mortality than those that were inseminated while the oviduct was 
still everted. Semen released in the oviduct at a depth of7.5 cm from 
the exterior surface of the relaxed vent produced significantly higher 
fertility and lower embryonic mortality than semen released at a depth 
of 3 .0 cm. The net gain in reproductive efficiency due to the com
bined effects was as great as 8 percent. 

Ultrastructural studies of the efferent ducts from coms chat pro
duced yellow semen revealed vacuolation, excessive release of 
cycoplasmi<.: organelles and resorption of spermatozoa. Toms which 
had low protein in their seminal plasma ( 1.49 10 6.00 gm/ I 00 ml) 
were significantly higher in fertility than those with high sem inal 
plasma protein. Therefore, the amount of protein in the seminal 
plasma of toms is an important factor in evaluation of the fertilizing 
capacity of turkey semen. 

Artificial claylcngths of 22, 23 and 24 hours were used as an aid 
in the selection and development of chicken hens that arc able to 
produce an egg-a-day for extended periods of lay . 

Turkey Production and Management Practices (W.D. 
Russell) The use of glutaraldehyde for sanitizing turkey hatching 
eggs and incubation equipment was compared with current hatchery 
practices. A total of 960 clean, nest-run eggs was obtained from one 
flock for four consecutive 4-weck periods beginning February 2, 1976. 
One half (480) of the eggs were washed at the farm for three minutes 
in a quaternary ammonia based detergent-sanitizer at l JOOF. Of the 
two groups of eggs, one half (240 eggs) of each group was clipped 
for 30 seconds in a I percent solution of glutaraldehyde at 90°F and 
allowed to dry before casing. 

Eggs were hatched in four separate incubators, two having had both 
eggs and incubator fumigated with formalin and potassium per
manganate and two that had been fumigated with 50 cc of a 20 per
cent glutaraldehyde solution. 

Averaging the four hatches, the eggs clipped in glutaraldehyde on 
the farm did not hatch as well as those that had not been clipped; 
48.3 percent compared to 60.0 percent. Eggs washed in the quater-
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nary ammonia solution did not hatch as well as the clean, dry eggs; 
45.4 percent co1npared to 62.8 percent. Eggs fumigated with 
glutaraldehyde did not hatch as well as eggs fumigated wiLh formalin 
and potassium permanganate; 52 .0 percent con1pared to 56.2 percent. 

Poult mortality at two weeks of age was 7 percent for eggs that 
had been washed and dipped in glutaraldehyde compared to 6. 2 per
cent for eggs washed and not dipped. Mortality was lowest for eggs 
that were dry, not dipped (3. 1 percent) compared to eggs that were 
dry and dipped in glutaralclehycle, (4. I percent). 
N u trient Utilizati o n i n Growth and Reproduction of 
Poultry O. E. Savage) Egg production of Japanese quail fed casein
glucose purified diets low in unsawrated fatty :1cids was significant
ly less than those receiving supplementary sources of linoleic ac id . 
In addition to the lower egg production observed with the low un
saturated fatty acid diets, percentage fertility was less, embryonic mor
tality was higher and egg weights were lower for the deficit'nt birds. 
Four-week body weights were also depressed in quail chicks fed the 
deficient d iets from elate of hatch. 

S.C. White Leghorn pullets that had been in production for 28 
weeks were fed a 16 percent protein diet composed primarily of soy
bean meal, brown pericarp milo, 111inerals and v itamins for an addi
tional 16-week period. Egg production, body weights and egg weights 
cl icl not differ signifi cantly from birds receiving yellow milo, a sup
plement of methionine and choline, a 50:50 mixture of brown milo 
and corn as the grain component of the diet, or a corn-soy control diet. 

Growth of broilers feel milo-sesame diets was superior to that of 
birds feel corn-soy or milo-soy diets but inferior to that of birds receiv
ing corn-sesame or milo-sesa1ne diet with higher supplementary fat 
levels. Diets containing 1nilo and a mixture of soy and sesame meals 
at energy levels of 14 50 Kcal/lb supported growth comparable co corn
soy-fish meal diets (1795 grn vs 1786 gm in mixed sex broi lers at 49 
days of age). 

Genetic Selection of Large and Medium S i ze Turkey Hens 
in Cage and Floor Environments ( A. B. Stephenson) Selec
tion was made for increased production of turkey eggs suitable for 
incubation. This selection was within a large meat (M) and a medium 
body size egg (E) strain. Each strain was housed on a floor and cage 
environment, which gives 4 genetic-environmental groups . Each 
group contained 64 females and 32 1nales per generation. Data were 
obtained for 8 fortnightly hatches starting about Feb. 1. Mean data 
over the two year period showed a strong interaction for normal egg 
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production between strain and environment. The E strain on the tloor 
laid 66 percent, which as 7 percent more thanin cages. The M strain 
on the tloor laid 49 percent which was 6 percenc less chan in cages. 
This imeraction is probably related co broodiness, which was more 
common in the M birds. The E and M strains reached their maximum 
production in the first and third hatching periods respectively. The 
E cage group averaged I. 5 abnormal eggs per dam/hacch ; the othe r 
3 groups had a range of0.30 to 0 .55 eggs. Both floor and cage birds 
had 75 percent hatch of eggs set fo r the first hatch . For the season , 
hatchabilit y of floor and cage he ns was 72 percent and 62 percent 
respective ly; fe rtility was 94 pe rcent and 89 percent . Harchabilit >' 
interaction was observed as I he E and M tloor values were 77 and 
68 respectively; in cages the difference was onl)' 2 percent. 
Pouhs/dam/hatch was used for overall evaluation. The mean was 7 
poults for the E floor group. The range o f the mher three groups was 
·f.5 to 5.5 poulrs. The floor birds averaged 0.9 morc poults than the 
same strains in cages. 

Layer Production and Management Practices O.M. 
Vandepopuliere) Dried pou ltry waste (DP\XI) pellets were fed 10 

sheep ar levels of 8.6, 18.2, 25. I and :Hl.8. The dry malter digestibility 
was reduced significan tly whe n the soybean mean (SBM) was replac· 
cd with DPW. There was no significant differe nce in the apparent 
digestible crude fibe r , fat and protein when the nitrogen from SMO 
was repla<.:c:d by I . S X the lc:vd of nit rogen from DP\XI. 

Egg she:! I meal (ESM) production cost ranged from S I 0.82 to S 14 .38 
per ton depending on the depreciation schedule followed. ESM from 
cemrifuged waste was calcu lated to be worth S34 per ton. When the: 
toial limestone calcium was replaced by egg shell meal , egg p ro duc
tion, fc:cd con versio n and field performance were comparable. T he 
economics for commercial egg shell meal p roduction are excelle nt. 

Grain by-produces (wheat middlings, brewer's dried grains, dis tillers 
grains and solubles) used to replace corn and soybean meal in a cage 
layer diet supported comparable rate of egg production and egg mass, 
g egg/day. Feed consumption was significantly higher o n the grain 
byproduct diet, however, percent energy efficiency, 

egg energy 
f d 

X I 00, was comparable. 
ee energy 

A commercial poultry iron product (PIP) was fed at 4 lb/ton to 67· 
week-old laying hens. Cage hens on PIP produced fewer eggs 
(P '4 .05); however, they had a higher Haugh unit (P ~ .05). Egg pro· 
duccion and Haugh units were not significantly different between diets 
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for the floor pen. No significant d ifferences were observed in body 
weight, feed conversion, specific gravity and he1noglobin level. 

Progress Reports Prepared for 1977 by 
the Poultry Research Staff 

Improvement of Reproductive Efficiency of Poultry (H.V. 
Biellier) Three lighting regimens consisting of 14 hours, 14 hours 
with uniformly spaced 15-minute increases to 16 hours, and 14 hours 
with uniformly spaced 15-ininute increases to 18 hours were applied 
with both 24 and 23-hour light-dark cycles . Hens that received the 
23-hour light-dark cycle produced a higher total number of eggs than 
those chat received the 24-hour light-dark cycle. Increasing light 
treatn1ents from 14 to either 16 or 18 hours resulted in a greater 
number of ovipositions but also a greater nu1nber of abnormal eggs 
than the 14-hour light treatn1ent. No uniform superiority was shown 
by any treatment on shell quality or internal egg quality. 

A 1nanagement program was developed that will increase the size 
of early pullet eggs , increase shell quality of early eggs, decrease the 
size of egg produced late in the production cycle, resulting in an in
crease in number of large size eggs laid during the laying year. 

Artificial daylengths less than 24 hours were used as an aid in the 
selection and development of chicken hens that :ire able to produce 
an egg-a-day for extended periods of lay. 

Turkey Production and Management Practices (W.D. 
Russell) Hatching eggs from a con1111ercial turkey flock were injected 
with various doses and combinations of Genta1nidn , Spectinomycin 
and vitamins for the control of egg borne diseases and compared to 
standard egg d ipping practices. Injections were made in the small end 
of the egg with a specially built machine w hich sterilized the injec
tion site, injected the materials and sealed the hole in one operation. 
Eight treatments were compared, utilizing 60 eggs per treatment and 
repeated 4 times. 

Data collected on each hatch were as fo llows: hat ch eggs set, per
cent hatch fertile eggs , percent infertiles, percent culls, percent pip
ped, percent early dead embryos, percent late dead embryos, average 
weight and percent mortality of poults at two weeks of age . A 
statistical analysis of data showed no significant differences between 
treatments except for the Gencamicin + v ica1nins treac1nenc which 
resulted in higher dead e1nbryos; 20.6 1 percent compared to 11.98 
percent for the control receiving no treatment. Necropsy and culture 
of all n10rtalities did not reveal significant nun1bers of Mycoplasma 
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mcleagridis, Paracolon or Salmonella organisms in any of the 

treatments. 

Nutrient Utilization in Growth and Reproduction of 
Poultry (J.E. Savage) SCW Leghorn pullets, 30 birds per treatment, 

were fed 16 percent protein soy-based layer diets containing brown 

pericarp milo, yellow milo, an equal mixture of corn and brown milo, 

and brov.rn milo supplemented with methionine and choline and co1n

pared with a corn-soy control for a 36-week period beginning when 

the birds were 28 w eeks of age. Hen day production varied from 77 .9 

percent for the brown milo fed birds to a high of 81 .4 percent for 

the methionine, choline supplemented group. Body weights and feed 

efficiency were sl ightly depressed in brown milo-fecl birds. Egg 

wdghts did not differ appreciably among groups. Statistical analysis 

of differences among treatments is in progress. 

To study causes of leg abnormalities in growing turkeys, duplicate 

groups of males, 30 birds/group, were fed from I 1-22 weeks of age 

on three diets with calcium and phosphorus ratios of 1.5: I , 4: I and 

I : 1.3. A low incidence of leg abnormalities occurred with all diets, 

but abnormalities were not increased by altering the calcium 

phosphorus ratio . 
r our 7-week trials were conducted with broiler chicks to compare 

the nutritional value of grain sorghum and sesame meal with corn 

and soybean meal . 
In iso-nitrogenous :111cl iso-caloric diets, the nutritional value of milo 

did not appear to be equal to corn . Adding fat to milo rations im

proved their nutritive value. 
At comparable energy l<::vels, birds receiving sesame meal as the 

major protein source grew at a significant l y faster rate rhan birds feel 

soybean protein diets. 
A mixture of soybean and sesame meal was better than either alone. 

Performance was slightly but not significantl y better at a ratio of soy 

to sesame protein of I : 1 as compared with a I :3 ration. 

Nature and Utilization of Genetic Variation Influencing 
Economic Traits in Poultry (A.B. Stephenson) These data are 

from the thi rd generation of selection within 4 genetic-housing 

groups. A large meat (M) strain and an egg (E) strain were each hous

ed in cages (C) and on the floor (F). The selected trait was the number 

of eggs sui table for incubation during a 16-week hatching season. 

Cumulative data shows the E strain laid equally well in both en

vironments for the first three hatches. Later, those in the cages showed 

a more rapid seasonal decline and averaged 0 .8 eggs less/bird/hatch. 
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The M strain was slowe r coming into population a nd laid 1.2 fewer 
eggs/bird/hatch than the E strain. The M strain birds laid 0.4 more 
eggs/bird/hatch indicating a genetic-environment interation. 

The CE group showed a consistent decline in abnorn1al eggs which 
indicates genetic adaptability to an e nvi ronmenc. 

Macroscopic examination showed 4 percent lower fertility in rhe 
C group for rhe season. Boch e nvironn1en ts had 97 percent ft:rr ility 
for the first hatch, but means fo r the seaso n wert: 94 pe rcent and 90 
pe rcent for the F and C, respt:ctive ly. I latchabiliry of eggs set was 
abo ut 74 percent for both floor and cage birds for th e: first hatch . 
Jn hatc hes 2-8 the cage birds had about I 0 pe rcent lower hatchabili
ty. The FE group averaged 6 .8 poults per hatc h while the o the r three 
groups and a n1ean of about 5 poults per hatch. 
Layer P r oduction and Management: Practi c e s O . M. 
Vandepopuliere) A two-phase experiment was conduc ted with (a) 
cage layers to study the value of a diet consis ting primarily of dried 
brewers g rains , d r ied distillers grains plus solubles and wheac middl
ings; a nd (b) sheep to utilize poultry manure from rhe byproduct diet 
e nsi led with corrugated cardboard o r fescue hay. The byproduct cage 
layer diet s upporrecl egg produc t ion comparable to the corn-soybean 
meal diet, however, feed conve rsion was significantly poorer . Ex
cellent ens ilage was produced with ground corrugated cardboard ancl 
cage hen manure from both the corn-soybean meal and byproduct 
diets. Sheep d igescion coefficients for nitrogen, fiber and ash were 
comparable for boch corn ensilage plus soybean m eal and cage hen 
manure plus corrugated cardboard. Nitrogen balance was significantly 
better in sheep fed corn e nsilage plus soybean meal. Sheep consum
ed the manure-carboard e ns ilage readily , however, growth rat e was 
s igni ficantly poorer when compared to the cornsilage-soybean meal 
control. Feed conversion was comparable to the conrrol when card
board was replaced w ith fescue hay . 

Cage layers on a d iec form ulated with 75 percent dried distil lers 
grains plus solubles responded to suppleme ntal lysine HC I levels of 
0.0 percent, 0.07 percent, 0.14 percent and 0.2 I pe rcent with a signifi
cant increase in egg production (percenc) 37.3 , 53.4 , 58.9 and 62.3 
and feed conversion (g egg/g feed) 0 .28, 0.35 , 0 .37 and 0.39 
respective! y. 

Dried poultry waste (D PW) was evaluated in two high energy cat
tle feed lot studies ac levels of 20.2 and 15.8 percent respectively. 
Weight gain and feed conversion of cattle feel 20.2 pe rcent. DPA was 
comparable to the control diet in the first trial; however, perfo rmance 
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was numerically poorer in the second study . The estimated value of 
DPW as a cattle feed ranged from S9 I 10 S99 per me1ric ion. 

Progress Reports Prepared for 1978 by 
the Poultry Research Staff 

Improvement of Reproductive Efficiency of Poultry (H.V. 
Biellie r) Light-dark cycles (LDC) less than 24 hours have been miliz
ed to sdect chicken hens with intervals between ovipositions less 
than 24 hours. Universi1y of Missouri (UMC) strain :md a leading com
merical (Comm) strain of \'\IL pullets received a 22 hour LDC ( I ~L:9D) 
for 144 days and a 23-hour (14 L:9D) for 192 days. The Comm strain 
had a mean interval of 25 .0 and 26.0 hours and the selected UMC 
strain an interval of22.4 and 23.3 hours for the 22 and 23 hour LDC, 
respectively. This procedure can be used in genetic selection to 
decrease the time interval in egg formation and to increase the rate 
of lay. Con trolled r:ue of egg lay by LDC can be utilized in experimen
tal design to reduce experimental variation. LDC longer than 24 hours 
increased early pullet egg weight , speci fie gravity. shell weight and 
shell thickness, but decreased egg number. 

Embryonic deaths in 24 ,996 turkey eggs were nonrandom across 
all days of incubation . Most deaths occurred hctween days I t:o 6 (38.S 
percent) and days 24 to 28 of incubation (39.6 percent) Eggs laid in 
4- to 23-egg sequences had fewer embryonic deaths than eggs laid 
in 1-, 2- or 3-egg sequences. 

Light-dark cycles of 23, 24 o r 25 hours during incubation had lit
tle or no effect on the acceleration of hatch of chicken eggs. Eggs 
produced by hens exposed to 24 -hour LDC hatched better (85.9 per
cent) than either a 23-hour (68.9 percent) or a 25-hour LDC (74 .9 
percent). Embryo growth was accelerated and hatchability was im
proved if artificial light was usecl the last 5 clays of incubarion in both 
chicks ancl poults. 

Hatchabilicy was improved from 70 percent in controls to 89 per
cent in prewarmed (PW) UMC chicken eggs. Preincubation (PI) im
proved hatchability of turkey eggs from 76. 1 percent in controls to 
81.3 percent; whereas, PW eggs hatched 79.6 percent. 
Turkey Production and Management Practices (W.D. 
Russell) In a continuation of studies initiated in 1977, turkey hat
ching eggs were injected with gentamicin, spectinomycin and B
vitamins prior to incubation . Injection procedures were slightly 
modified the second year. The eggs were injected in the small end 
as before bur a solution of Merthiolace® was used to sterilize the in-
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jecrion sire, the shell was punctured with a blunted 2) gauge needle, 
chc antibiotics injected with syringes and che opening scaled with 
Duco® cement . 

In agreement with the previous >•ear's results, the injection of gen
camicin and specti nomycin singly o r in combination ckcrcascd hat
chability. A summary of the data from four hatches during the spring 
of 1978 showed the decrease in the hatchability was largely due to 
an increase in the incidence o f dead embryos as compared with the 
uncreated control group. Dipping eggs in a t)rlOsin solution did not 
improve hacchabilit y but the numbers of dead embryos ohserved 
following this treatment was onl)' slightly higher than for untreated 
controls. Injecting B-vicamins with the antibiotic did not affect 
hatchabili ty. 

Nutrient Utilization in Growth and Reproduction of 
Poultry Q.E. Savage) In one trial a protein concentrate derived 
from distillers byproducts was fed to broiler scr:tin chicks from hat
ching to four weeks of age. Each added increment of the protein con
centrate which replaced an isonitrogenous amount of soybean meal 
resulted in a step·wise reduction in growth rate. Further studies on 
the cause of the growth depression and the potential for use of this 
protein concentrate as a feed ingredient arc underway. 

Reproductive performance and faery liver incidence in laying hens 
and Japanese quail receiving diets varying in energy levels, car
bohydrate source and amino acid content were determined. In one 
comparison, 27-week old quail and 70-week old hens that had pass
ed their peak of egg production were fed soybean meal or corn gluten 
meal as the protein source and corn , sucrose o r wheat as the major 
carbohydrate for a 6·wcek period during late summer. Egg produc
tion of both quail and hens receiving diets suboptimal in lysine or 
sulfur amino acids was depressed. Liver weights and degree of liver 
hemorrhage showed no correlation with any of the dietaq• variables 
tested. 

In anocher study beginning the last week of June, SCWL hens 63 
weeks of age were fed a semi purified diet based on isolated soy pro
tein and sucrose for 20 weeks ancl comparisons were made with hens 
receiving ei ther corn-soy or milo-soy·sesame diets. Liver wcights of 
birds receiving the soy protein sucrose dices were heavier than those 
from other dietary treacmencs bur severity o f liver hemorrhages could 
not be correlated with liver weight. 

Reproduction Efficiency of Turkeys (A. B . Stephenson) These 
data are for the fourth generation of selecti on for increased number 
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of eggs suitable for incubation and higher hatchability. Selection has 
been made within each of a large and medium size strain in cages 
and on a floor. 

Mean values over a four year period show little difference between 
normal egg production from cages or floor birds, although the cage 
birds had a more rapid seasonal decline. The cage and floor birds pro
duced 8 and 5 units of abnormal eggs, respectively. the fre
quency of such eggs from cage birds is considerably less now than 
in the first year. Hatchability was about IO percent units higher for 
the eggs from floor birds; the smallest difference was for the first 
hatch. The mean number of poults/dam/hatch was 5.8 and 5.0 for 
the floor and cage groups . 

Data for 1978 showed over 10 times more compressed sided eggs 
were laid by cage than floor birds. Hatchability of these eggs averag
ed 18 percent, but was less than JO percent for the last three hat
ches. Eggs from cage birds had 60 percent more eggs with specific 
gravity of 1.075 or less. 

During the next two years :i comparison will be made with in each 
strain-environment group in the selected and non-selected environ
ment of its parents. 

Layer Produ cti o n and Managem e n t Practices O . M. 
Vandepopulier e) Nitrogen (N) availability of day old wet (WPW) 
and dried (DPW) cage layer waste was evaluated using wethers. 
Nitrogen retention :is a percentage of N intake was greater (P <11 .0 I) 
for WPW when compared w ith OP\V. The coefficient of apparcm 
digestiblity for N was higher (P <11 .0 I) for the WP\V diet. Com
merical drying of poultry waste reduces N availabi lity to wethers. 
Day old WP\V was cnsiled with chopped corn plants in a trench silo. 
Steers consumed the \VP\V silage readi ly, however, dai ly gains were 
0. 74 kg compared to 0. 92 kg on corn silage supplemented with soy
bean meal. By using two species (laying hens and sheep) in a produc
tion program it is possible to utilize agriculture industry byproduct 
ingredients (dist illers dried grains and solubles and brewers dried 
grains) as a substitute for corn and soybean meal to produce eggs and 
mutton. 

Thiocarbamide was added to cage laying hen feces week ly at levels 
of 0 to 1750 ppm as a control agent for house fly development. No 
flies emerged from manure samples treated with thiocarbamide levels 
of 350 ppm or greater. Fly emergence from manure in commercia l 
cage laying units treated with 375 ppm thiocarbamide was reduced 
by 68 percent to 94 percent. 

5 l 



Progress Reports Prepared for 1979 by 
the Poultry Research Staff 

Improvement of Reproductive Efficiency of Poultry (H.V. 
Biellier) Local administration of small volumes of dilute detergents 
into the ucerus of the chicken hen induced premature oviposition 
within a few minutes with a success rate of over 90 percent. In
domethacin and cortisol blocked the action of detergents. Exogenous 
prostaglandins counteracted the inhibitory effect of indomethacin. 
It is suggested that detergents promote endogenos prostaglandin pro
d uction which in turn induces oviposition. 

The effect of incubating turkey eggs in a lighted incubator on the 
plasma levels of lipids and glucose was determined in pipping and 
hatching embryos. Plasma lipids declined with incubation age but 
were not affected by light treatments. Plasma glucose was elevated 
by both incubation age and by light treatment. 

Plasma progesterone levels were measured by radioimmunoassay 
in chicken laying hens receiving 23-hour or 24-hour light-dark cycles 
(LDC). The progesterone peak levels occurred I co 5 hours before 
oviposition and there were no significant differences in the times bet
ween those receiving 23- or 24-hour LDC. Plasma progesterone peak 
levels occurred 3 to 4 hours earlier in hens receiving 24 -hour LDC 
than those receiving 23-hour LDC. 

Ahemeral LDC less than 24 hours were used as an aid in the selec
tion and development of chicken hens that are able to produce an 
egg-a-day for extended periods of lay. The highest record of any in
dividual bird was 3 71 eggs per year (365 days) and the bird continued 
to lay for a total of 448 eggs in 448 days. 

Nutrient Utilization in Growth and Reproduction of 
Poultry Q.E. Savage) Commerically available food-grade dried egg 
albun1in was rested as a protein source in low-zinc diets for chicks 
and ducklings. A graded response to zinc supplementation was observ
ed in chicks. At fou r weeks of age, chicks receiving no added zinc 
weighed I 39 gm while those receiving 80 ppm supplementary zinc 
weighed 493 gm. However , 4-week weights of chicks fed egg albumin 
dices were markedly inferior to 4-week weights of chicks receiving 
isolated soy protein diets with comparable zinc levels. The growth 
response of ducklings fed the egg albumin diets was inhibited even 
more than that observed with chicks, and a high mortality was en
countered. Further studies to determine the cause of the unsatisfac
tory growth and excessive mortality will be conducted. 

Japanese quail were fed thiouracil supplements in diets with corn, 
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milo, sucrose, or wheat as the carbohydrate source. In addition to 
the thiouracil supplements, all quail received an intramuscular injec
tion of estrogen (B-estradiol 3, 17-dipropionate) 3 times weekly for 
4 weeks. Egg production was decreased in a ll groups which receiv
ed the above supplements but only in the milo and sucrose fed birds 
were these differences significant. A significant difference was observ
ed in liver hemorrhage scores in birds fed milo but not in the other 
groups. When estrogen was administered to male birds, liver hemor
rhage was increased significantly only in birds fed corn based diets. 
Overall clerrimental effects of rhiouracil and estrogen supplements 
were less evident in males than for females receiving the same 
supplements . 

Reproductio n Efficiency of Turkeys (A.B. Stephenson) Selec
tion for more.: eggs wirh highcr hatchability has been made within 
each of a large and medium size scrain o f curkey for 4 generations. 
In 1979 selection was continued and the first test of genetic change 
was made by housing each group in the environment in which sekc-
1ion had bcen made and also the other environmen1. The differences 
between the hens in these two e nvironments would indicate the 
genetic change resulting from selection . 

The floor and cage birds had approxima1cly the same rate of pro
duction for the first h:11ch , a difference was apparent in the second 
hatch and for hatches 3-6 the cage birds laid about 28 percent more. 
However, hatchability wr1s 6 1 and 72 percent for the cage and floor 
birds, respectively. Poult production, which is the product of egg 
production and hatchability, was the same for both environments. 
None of the genetic housing groups was apparently differenc from 
the overall mean. 

Broodiness was measured by the number of consecutive periods 
with 0 or one egg. Selection within the egg strain and the meat strain 
on the floor caused no apparent change in broodiness. There was some 
indication that selection of the meat strain in cages may have increased 
the frequency of broodiness relative to selection on the floor. 

Data have not been analyzed relative to hatchability as influenced 
by storing eggs with large end up or down, turned or not turned, 
egg size and specific gravity. These data will also be analyzed as to 
heritability and genetic corrclation . 

La yer Production and Manag e ment P ractices O .M. 
Vandepopuliere and G. Geiger) The effect of corn search (CS) 
o n nitrogen (N) utilization from ensiled cage-layer manure was studied 
using lambs . As CS levels increased from O to 5 to 1 O percent replac-
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ing wood shavings there was a numerical change in the apparent 
digestibility for N of 45, 54 and 65 respectively. 

A cage layer diet containing 70 percent dis1illers dried grains + 
solubles (DDG+ S) was used to develop a biological lysine availabil i
ty assay. Egg production and egg mass response was linear with lysine 
HCl levels increasing from 0 to .25 percent. Soybean meal and meat 
and bone meal lysine avai lability , compared to lysine HC I , was 96.9 
percen t to 96. 2 percent respectively for egg production and 95 . 3 per
cent and 95 .4 percent respectively for egg mass. 

Thiocarbamide (chiourea) used as a fly (Musca domescic:1 l..) con
trol agent in cage layer operations had che greatest growth inhibi
tion effect on the young larvae with the second and third instar srages 
having increasing tolerance. Eggs and pupae were unaffected by 
topical application of thiourea; however, eggs from adult flies force 
fed a concentration of 500 ppm fai led to hatch. Thiourca treated cage 
layer units produced 96 percent fewer flies than the umreatecl houses 
a1 a cost of approximately 1.5'/hen for one-20 week fl y season. 

Carbary! (Sevin® ) was applied in equal amounts to northern fowl 
mice infested cage laying hens at concentrations of 2 liters of 1.0 per
cent active ingredient (a.i.)/100 hens and 16 liters of . 125 percent 
a .i ./100 hens. Carbary! controlled northern fow l mites; however, 
reinfestation was most rapid with the lower concentrat ion. 

Progress Reports Prepared for 1980 by 
the Poultry Research Staff 

Improvement of Reproductive Efficiency of Poultry (H.V. 
Biellier) Plasma progesterone (P) and estrogen (E) levels of hens 
receiving 22-hour light-dark cycles (LDC) were measured by radioim
munoassay. Both P an d E levels exhibited similar patterns and peak
ed around 3 co 5 hours prior to oviposition. T he pattern in changes 
of P and E for the 22-hour LDC birds was analogous to that of 24-hour 
or 23-hour LDC groups reported previo usly. 

To compare che effects of using continuo us (Cont) versus intermit
tent (Int) phocoperiod lighting with ahemeral LDC on ini tial egg 
weight, shell quality and overall performan ce , 240 hens were com
pared for 12 consecutive 28-da)' periods. Treatments at 21 week of 
age were: LDC of 25 hours reduced to 23.5 hours with 1) Cont and 
2) Int photoperiods; 24 -hour LDC, controls, with 3) Cont ancl 4) Int 
photoperiods of 13. 75 hours gradually increased to 16 and 15 hours 
for the 25 - and 24-hour LDC, respectively. Long LDC increased in
itial egg specific gravity during the first five periods. Feed consump-
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tion was significantly lower (P ~ .05) and feed efficiency was im
proved for birds receiving the Int photoperiods; !1owever, lower egg 
production and egg mass were noted. 

Single injections of proswglandins E1, E1 and F1o induced premature 
oviposition in the turkey within a few minutes. lndomethacin (50 
mg/bird) blocked oviposition by several hours . Plasma levels of both 
PGE and PG F increased significantly around the time of oviposition 
ancl appeared to be no t related to increasing levels of both pro
gesterone and LI-I during the ovulation cycle. These data are consis
tent with the proposed physiological role for prostaglandins in th e.: 
regulation of avian oviposition. 

Nutrient Utilization in Growth and Reproduction of 
Poultry CT.E. Savage) The effect of dit:I on the incidence o f Fatty 
Liver Hemorrh agic Syndrome (FLHS) was studied in a 12-wcek trail 
w ith 160 SC\'VL hens divided into 4 treatment groups. The hens were 
kept in cages at ambient temperatures and had passed peak produc
tion when the experiment was scarted the last week of July. D iets 
were as follows: Diet I : 13 percent protein, 3080 kcal metabolizabk 
energy/kg and 0.4 5 percent su lfur am ino acids (SAA); Diet 2: Similar 
to diet I except SAA increased to 0. 57 percent ; Diet 3: Similar to diet 
2 except supplemented with niacin, Yit . 13 11 , Yit. E, selenium. choline 
and ethoxyquin; Diet 4: Similar to diet 3 except protein level increased 
rn I 7 percent. 

FLHS was produced in birds feel clict I hut the incidence ( 12. 5 per
cent) was not reduced in hens fed diets 2 and 3. FLHS was significanl y 
reduced in birds fed diet 4. llowever this comparision must be 
repeated since a b r ief drop in production midway thorough the ex
perimental period (due to non -treatment causes) does not allow these 
differences to be unequivocally attributed to the tn::atmcnc. 

Chicks were fed fron1 lrnt ching to 4 weeks of age on dried egg 
albumin diets calculated to contain adequate levels of all essential 
nutrients except biotin. Body weights o f birds receiving 2 x and 4 
x the biotin requirement were below those fed the IO x level. 

Growth, even at the highest biotin level, was inferior to chac of 
birds fed casein diets. Poor feathering was p resent in all chicks fed 
the egg albumin diets. The effect of further modifications in amino 
acid levels is being determined. 

Genetic Selection of Large and Medium Size Turkey Hens 
in Cage and Floor Environments (A.G. Stephenson) Prior co 
che disposal of the birds in 1980, selection had been mack for positive 
production of normal eggs and hacchabiliry. A heavy and a medium 
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size strain were selected in a cage or floor environment for five genera
tions. Each of these 4 genetic housing combinations was tested for 
genetic change by dividing the progeny of each family into a group 
which was housed in the selected enviromnent and a group in the 
unselected laying environment. A torn! of 256 hens were housed for 
egg production each generation. 

The medium size strain showed little or no genetic change. The 
birds housed in cages laid about I 0 percent more eggs than those hous
ed on the floor regardless of the environment in which their ancestors 
had been housed. 

The heavy strain was less sensitive to its laying environment than 
the medium strain. In 1979 the production rate from the floor selected 
group had about the san1e production rate in cages as on the floor. 
In 1980 the floor housed sample was about 5 percent higher. Selec
tion of this strain in cages may have produced some genetic change. 
Darn over 2 generations of testing for genetic change showed about 
the same rate of production for both the floor and cage housed 
samples during the first two hatches. For the next 4 hatches produc
tion was 18 percent lower for the floor selected group. The difference 
may have been due to less selection against broodiness. 

The cage advantage in egg production was offset by 12 percent 
lower hatchability so there were about the same number of poults 
from each environment. 

Layer Production and Management Practices Q.M. 
Vandepopuliere) Four registered acaricicles were compared for ef
ficacy in controlling northern fowl mites on caged laying hens. Car
bary! and tetrachlorvinphos provided longer lasting control than did 
coumaphos or malathion when the 1naterial was applied as aqueous 
sprays. The average duration of residual control was c:1 . 5 weeks for 
carbaryl, 4.3 weeks for tetrachlorvinphos, 3.5 weeks of coumaphos, 
and 2 weeks for malathion. 

Wet corn stillage (approximately 10 percent dry matter) was feel 
to caged laying hens at levels of 11 , 22 and 33 percent on a dry mat
ter basis. Egg production on the 11 percent diet was comparable to 
the control. However as the stillage level increased, perfonnance drop
ped linearly. Haugh units, a measure of interior egg quality, increas
ed with each increment of stillage. 

Nitrogen and energy were determined on wet poultry excreta and 
compared to the AOAC (1975) dry excreta procedure. Statistical 
analyses of the data fro1n the two methods gave correlation coeffi
cients of .98 and .86 for n itrogen and energy respectively . 
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Metabolizable energy (ME) and ·'true metabolizable energy" (TME) 
procedures were compared using a layer diet with 2860 kcal ME/kg 
and 15 percent crude procein. The average ME of 56 observations 
was 2904 kcal/kg with a standard deviation of . L 408 and TME was 
3350 kcal/kg with a standard deviation of . 1678. The variances among 
measurements by each method were equal. 

Progress Reports Prepared for 1981 by 
the Poultry Research Staff 

Improvement of Reproductive Efficiency of Poultry (H.V. 
Biellier) Progress in selecting curkey breeders for decreased e1n· 
bryonic mortality and increased hatchability by an inbreeding techni 
que has been highly successful. The pe rce111 embryon ic mortality for 
the first week of incubation has been decreased from I 0. 5 pe rcent 
to S.2 perceni after five generacions of selection . Embryonic mor
tality has been decreased to less than l percent on a ll but 5 days of 
embryonic development. Overall seasonal hatch o f fertile eggs has 
increased from 72.0 pe rcent to 84 .3 percent and individual breeders 
that hatch I 00 percent for an entire reproductive cycle have been 
developed. 

The publication of che physiologic changes which occur in turkey 
embryos d uring the lace peak o f embryonic mortality from 24 to 28 
days of incubation will aid researchers in the identification of 
parameters that limic hatchability of poults. In both chick and poult 
embryos, eggs transferred to a lighted incubaw r five days before hat
ching caused inc reased plasma calcium concentrations over the 
controls. 

White Leghorn pullets that rcceived a 24-hour light-dark cycle (LDC) 
of 14L: IOD were compared to those that received a 22-hour LDC of 
14L:8D during the growing period from 12 to 20 weeks of age. At 
20 weeks of age pullets were placed in individual laying cages and 
subjected to 24 and 26-hour LDC. Birds which received 22-hour LDC 
during the rearing per iod had significantly greater egg weight, Haugh 
units and egg mass (P .._ .05). Twenty-six hour LDC produced 
significantly greater egg weighcs chan 24 ·hour LDC treatment 
(P .._ .05). 

Nutrient Utilization in Growth and Reproduction of 
Poultry O.E. Savage) Fatty Liver He morrhagic Syndrome (FLHS) 
was produced in hens feel die ts based o n ei ther corn, milo o r wheat. 
Incidence of FLHS was not increased when energy levels were rais
ed by adding fat. Lipotropic factors, including selenium , decreased 
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the incidence but did not completely prevent the development of 
FLHS. 

The addition o f inorgani c sulfate to starte r and finisher diets (23 
percent and 2 1 percent protein respectively, 3200 kcal M.E./kg) im
proved growth of male broilers at 49 days of age. The growth response 
was noted with diets containing either 100 percent or 90 percent o f 
calculated sulfur amino acid requirements but was not observed when 
protein levels w ere decreased I 0 percent. 

Chicks were fed diets containing dried egg albumen and an arginine 
supplement as the sole source o f protein from hatc hing to 4 weeks 
of age. Even though the egg albumen diets were supplemented with 
IO X the requirement for biotin , and other essential nutrients were 
calculated to be present at adequate levels, body weights and feather
ing were inferior to those of chicks fed similar diets except they were 
based on casein and gelatin. Substitutio n o f S percen t o f gelatin for 
an equal amount of egg albumen protein markedly improved growth 
rate and feat he ring. When the albumen was autoclaved at either 80°C 
or 121°C, growth of chicks was in1proved as compared with the 
unheated a lbumen . Washing the autoclaved a lbumen with water did 
not further improve growth rare . It appears that dried egg albumen 
contains a heat labile factor(s) other than avidin which inhibits the 
availability o f its amino acids . Additio nal work is under way to 
develop satisfactory low-zinc , egg-albumen based d iets for use in zinc 
bioavailabilir y studies. 
The Augmentation of Poult Yield (A.B. Stephenson) Data 
o n SS ,65 2 eggs laid by two strains of turkeys from I 978-80 were 
analyzed relative co the frequency of compressed sided (CS) eggs. This 
type of egg results when it comes in contact , befo re its shell forma
tion, with the hard shell egg preceding it. The latcer has a normal 
shape with a band of extra shell deposi t and is called a hclcl (H) egg. 

Caged birds laicl 2.20 percent CS eggs which was 36 times more 
than the rate from floor birds. The mediu1n ancl large size strain laid 
3 .5 and .9 CS eggs per bird. 

Fertility was 70 percent, SS percent and 90 percent for the CS , H 
and normal (N) eggs. 

Hatchabilities of CS, Hand N eggs we re 19 pe rcent', 45 percent 
and 63 percent. Eggs from the half sibs in floor pens hatched 75 per
cent. The reduced hatchability o f H eggs is partially responsible for 
t he lower hatchability from caged birds . 

Unpipped eggs were opened to estimate the time of embryonic mor
tality. Death in the CS, H and N eggs occurred at significantly later 
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ages; the latter being after pipping. 
About 60 percent and 28 percent of the medium and large size strain 

laid at least one CD egg. Considering all eggs, the values per bird for 
those laying none or some CS eggs were: CS 0 and 3.5 eggs, unset
table 2.5 and 5.0 eggs, settable 72 and 71 eggs, fertility 92 percent 
and 87 percent, hatchability 66 percent and 57 percent, poults 48 
and 41 birds. All of these differences were significant except settable 
eggs. 

A regression analysis in which the CS eggs were a part of the total 
gave coefficients of .33 ± .14 for unincubated eggs, .80 ± .31 for 
settable eggs , - 58 ± .25 percent for fertility, -1.53 ± .39 percent 
for hatchability and -.74 ± .40 poults. All coefficients but the last 
were significant. 

Layer Production and Management Practices Q.M. 
Vandepopuliere) Flourescent pigments were used to measure 
plumage coverage when cage laying hens were dusted for northern 
fowl mite control. A redistribution of dust was noted 48 hours post 
treatment and it was demonstrated that this phenomenon resulted 
from intercage cross contamination dependent upon bird caging 
density . 
Egg breaking plant wastewater contai ns 4973 mg/L chemical oxygen 
demand (COD), 8946 mg/L total solids and 240 mg/L total Kjeldahl 
nitrogen (TKN). At a pH of 4.7 and temperature of 75°C an unstable 
floe is produced. The chemical powders, hydrafine kaolin clay , spray 
dried kaolin clay, alumina tri hydrate, calcium silicate and ground 
calcium carbonate did not improve the handling qualities of the floe. 
Vacuum filtration was more efficient than centrifugation in remov
ing the protein floe. 

Thiourca (NH2CSNH2 ) was fed to cage laying hens at levels rang
ing from 375 up to 1875 ppm. No house fl ies developed in the manure 
produced by the hens fed thiourea. Egg production was reduced in 
all groups fed thiourea. Incubation time and embryonic mortality in
creased with increasing levels of dietary thiourea. 

Day-old broiler chickens were fed levels of corn stillage at levels 
up to 32 percent of the dry matter of the diet. Growth rate and feed 
conversion performance indicate that stillage can be utilized efficiently 
at levels up to 32 percent. As the dietary moisture level increased , 
there was a linear decrease in water consumption. Stillage levels did 
not affect fecal moisture. 
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Progress Reports Prepared for 1982 by 
the Poultry Research Staff 

Improvement of Reproductive Efficiency of Poultry (H.V. 
Biellier) Blood samples were collected from turkey embryos dur
ing pipping and hatching, a time of elevated embryonic mortality . 
An increase in erythrocyte count and hemoglobin concentration was 
significant (P ..,. .05) during pipping and hatching. Plasma total 
calcium (Ca) to magnesium (Mg) ratios were observed as an index of 
muscular activity during pipping and hatching of chick and poult em
bryos. The increase of the Ca:Mg ratios may be a physiological 
mechanism to provide increased muscular activity for the embryo 
in breaking the shell and emerging from it. The publication of the 
physiologic changes which occur in turkey embryos during the late 
peak of embryonic mortality from 24 to 28 days of incubation will 
aid researchers in the indcntification of parameters that limit hat
chability of poults. 

Male turkeys producing abnorn1al yellow-colored semen had hyper
trophied epithelial cells in the ductuli efferentes. The apparent bleb
bing and expulsion of lipids and other material by the ductuli ef
ferentes epithe lia cou ld be the source of the increased total seminal 
plasma protein and yellow color. 

Increasing light intensity from 40 Ix to 400 Ix on \V.L. hens over 
eight 28-day periods resulted in greater (P..,. .05) hen-day egg pro
duction than from hens receiving 5 to 10 Ix. Constant photoperiod 
(CP) regardless of intensity, also resulted in greater (P 7 .0 1) produc
tion that those receiving intermittent photoperiods {IP). Feed effi
ciency (grams of feed/grams of egg mass) was better (P ..,. .01) for 
hens receiving IP compared to those kept under CP . 

Nutrient Utilization in Growth and Reproduction of 
Poultry Q.E. Savage) Studies were conducted to determine the 
role of nutritional factors in the development of Fatty liver Hemor
rhagic Syndrome (FLHS) in laying hens. S.C. W. Leghorn hens {Mo. 
Strain) were fed a conventional layer diet from onset of production 
to 67 weeks of age. They were then divided into groups of 20 birds 
each ancl fed a series of corn-soy diets supplemented with lipotropic 
nutrients. A relationship between diet ancl FLHS was demonstrated 
since over 80 percent of the hens fed the unsupplemented diet 
developed FLHS whereas the incidence of this abnormality was 50 
percent or less in groups receiving supplements of amino acids, 
vitamins and trace minerals. Further studies have been initiated to 
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de1ermine w hich nutrient(s) or nu1rient combinations are involved 
in the development of this pathological condition. 

Three experiments were conduc1ed in which broilers were reared 
to 49 days of age in floor pens coniaining I 00 single-sex broilers. 
Adding a microbial fermentation product (MFP) supplement to diets 
adequate in protein but slightly deficient in total sulfur amino acids 
(TSAA) did not improve body weigh is in two of the experiments but 
significantly (P"' .05) improved body weights in the third. 

The addition of an inorganic sul fate supplement to similar diets 
(adequate protein, slightly deficient in TSAA) significantly (P"' .05) 
improved growth in each of the three trials. The addition of a com
bined supplt:ment of MFP and inorganic su lfate did not improve 
growth over that produced by the inorganic sulfate supplement alone. 

Two trials were conducted to determine the bioavailability of zinc 
in food-grade soy protein and ground beef. Growth rate from one 
day to 1hree weeks of age, and the zinc content of blood plasn1a and 
bone were found to be directly correlated with the availablt: zinc con
tenl of the diet. 
The Augmentation of Poult Yield (A.B. Stephenson) Turkey 
eggs were stored for 2 to 15 days before incubation. A total of 166,2 11 
eggs were subjected to the following four treatments: (I) not turn
ed, small end down (SED); (2) not turned, small end up (SEU); (3) turn
ed SEO; (4) turned SEU. The duration of the experiment was I 0 years 
with 3 strains distr ibuted among the 4 treatments for the fi rst 6 years 
and 2 strains the last 4 years. 

The comparison of eggs stored SEU with relation to those stored 
SEO showed linear trends in hatchability related to length of storage. 
For 3-day-old eggs, a significan1 difference in hatchability of -1.9 per
cent units was observed with SEU storage. The differences for eggs 
stored 4-7 ancl 8-11 days were .5 ancl .8 percent units respectively, 
:111d not significant. SEU storage of eggs for 12-15 days resulted in 
a significant increase in lrntchability of l .3 percentage units. Not tur
ning eggs re lative to daily turning 15° from horizontal did not 
significant ly influence hatchability. The interactions between posi
tion and turning of eggs were not significant. 

SEU storage significantly increased incubation time for eggs stored 
3 days and decreased the incubation time for egg 12-15 days old. 

There was significant genetic-turning effect in teraction for 3-day
old eggs but not for other storage periods. 

The hatchability of eggs sto red flat for one night before traying for 
incubation was 67.8 percent or about the same as for 3 day storage . 
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Highest hacchability was from eggs stored 4-7 days before incubation. 

Layer Production and Management Practices O.M. 
Vandepopuliere) Use of wet feedstuffs such as corn stillage as feed 
ingredients can produce diets containing moisture Ievt:ls as high as 
72 percent. Poultry diets con taining moisture levels above 15 per
cent tend to mold. Propionic acid and Alfaban® (sorbic add) were 
effective in reducing mold growth in high moisture diets as measured 
by C02 production. 

Methane digester effluent (MDE) was provided to cage laying hens 
as an ingredient in the feed and through the drinking water. Egg pro
duction of hens fed control and 0. 5 percent MOE diets was significant
ly higher when compared co those containing 1 and 2.6 percent MOE 
(dry matter basis). Consumption of MDE (liquid) was slightly greater 
than water, 188 and 155 ml respectively per hen/day. Egg produc
tion was 80.4 percent for the conventio nally watered hens and 80.6 
percent for the MOE watered hens. Taste panel studies indicate that 
eggs from the diet with the highest level of MOE were not significantly 
different from the contro l eggs. 

An inline heating unit and continuous centrifuge was installed in 
a commercial egg breaking plant. Heated acidified wastewater was 
clari fied in a SB7 Wescfalia desludger removing from 73 percent to 
79 percent of the total solids. 

A northern fowl 1nite control technique using permethrin
impregnated plastic ( IO percent permethrin W/W) was studied. The 
plastic strips were suspended from the upper wire in the cages to 
provide bird contact along the dorsal and lateral surfaces. Excellent 
mite control was attained with one and two strips per cage. There 
was no residue problem with the eggs. 

Progress Reports Prepared for 1983 by 
the Poultry Research Staff 

Improvement of Reproductive Efficiency of Poultry (H.V. 
Biellier) Progress in selecting turkey breeders for decreased em
bryonic mortality and increased hatchability by use of an inbreeding 
technique has been highly successful. The embryonic mortality for 
the first week of incubation has been decreased fro m 11.4 percent 
to 3.8 percent after 8 generations of selectio n . E1nbryonic mortality 
has been decreased to less than 1.0 percent o n all but two days (27 
and 28) of development. Considerable increase o f genetic reach oc
curred in the 1983 hatching season when the hatch of the selected 
breeder hens averaged 95.1 percent. 
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Assays for thyroxine level s in blood of embryos from turkey hens 
selected for high and low hatchability were made at 24, 25 , 26, 27 
and 28 days of incubation. Plasma thyroxine concent rations were 
significantl y greater during pipping at 26 and 27 days of incubation 
in the high hatchabili1 y group than in the low hacchability group. The 
data indicated th:tt hypothyroid may be a physiological factor limiting 
hatchability in domestic turkeys. 

Ahemeral light-dark cycles less than 24 hours were used as an aid 
in the selection and development of chicken hens chat arc ahle to 
produce an egg-a-day for extended periods of lay. Melat0nin (5 mg/0 .4 
ml) injected subcutaneously twice daily was tested as a Zcitgeger for 
time of laying in 74 Leghorn hens in 2 trials. Melatonin treatment 
entrained the egg laying pattern at cwo different times for hens sub
jeciecl to continous light. 

Progesterone production was compared in short-term cu ltures of 
turkey and fowl granulosa cells isol:itcd from preovulatory follicles 
of different maturities . The response of LI 1 or cAMP stimulation was 
significantly greater in chicken granulosa cells which ma)' serve as 
a useful index in the selection of birds for high egg production. 

The Augmentation of Poultry Yield (H. V. Bie llie r) The 
project objecti ve 10 reduce embryonic mortali ty and irn:rease ha1 -
chability of turkeys is a continuation of the application of an in
breeding technique and selection program that hegan in 1976 :11 the 
Missouri Experiment Station . The mating of sibs is utilized to uncover 
genetic load followed by indi vidual selection to eliminate embryonic 
genetic recessive lethals from turkey b reeders. All " clears" removed 
from trays candled at 25 days o f incubation and nonh:ud1ing eggs 
were broken out, examined macroscopicall y and classified as to the 
age of embryonic mortality that occu rred. Selected breeder hens based 
on low early embryonic mortality obser ved during che first three hat
ches were outbred to males of high h:ttchability and low incidence 
of embr yonic m ortality for flock replacement. 

Progress in selecting for decreased earl y (0-7 days) embryonic mor
tality and increased hacchability has been highly successful. T he em
bryonic mortality fo r the first week of incubation has been decreas
t:d from 11.4 percent to 3 .8 percent after 8 gen erations o f selection . 
Embryonic mortnlity has been decreased to less than 1 percent on 
all bur two d ays (days 27 and 28) of embryonic development. Overall 
seasonal hacch of fertile eggs has increased from 68.3 percent to 83.8 
percent. Considerable increase o f genetic reach occurred int he 1983 
hatching season when the hatch of the selected breeder hens a verag-
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ed 95. I percent. 

Nutrient Utilization in Growth and Reproduction of 
Poultry O.E. Savage) Additional studies were conducted during 
the past year in an effort to determine 1he etiology of fatty liver hemor· 
r hagic syndro me (FLHS) in laying hens. Si ngle Comb \'\fhice Leghorn 
hens (MO strain) were housed in individual cages at onset of lay and 
all birds fed the same conventional layer diet until they wen: 40 weeks 
of age . They were then divided into gro ups of 20 hens each and fed 
diets varying in protein, amino acids, trace mine rals, viramins and 
energy content for a period of 12 weeks. Li ver status was determin
ed by laparoscopic examinatio n when the study began and again after 
6 and I 0 weeks. At the conclusion of the experiment the birds were 
sacrifi ced and incidence of fLI IS determined. 

In agreen1enc with our previous observations, the incidence of FLHS 
was highest in hens fed a low protein corn-soy basal diet. No single 
nutrient, among those tested, completely prevented the development 
of FLHS. 

In two replicated trials, a total of 760 day-old broile r st rain chicks 
were fed diets containing autoclaved egg albumen as the primary pro
tein source. Graded levels of zinc were supplied as eithe r zinc cor
bonate (ZnC03), dried grouncl beef (DG B) or food gracle soybean pro
tein (SOY). DGB ancl SOY were added at the expense of the egg 
albu111e n . 

In both trials, a standard response curve was determined with chicks 
fed diets containing 6 , 8 , 10, 12 , 14 , 16 , 18, 20 o r 50 ppm dietary 
zinc as ZnC03 . Other groups received diets containing a total of 6, 
10 , 14 or 18 ppm zinc with DGB or SOY ser ving as the zinc source. 
At three weeks o f age chicks were sacrificed an d plasma, tibi:t , li ver 
a nd pancreas samples colk:cted. 

Th e re were no differences (P "" .0 1) in growth or in zinc concen
trations or tissue weights of tibia , pancreas o r plasma between chicks 
fed DG B and similar levels of zinc supplied as ZnCOj. Conversely, 
values fo r these sa111e parameters were all significan tly lower 
(P "" .0 1) for chicks receiving equivale nt zin c levels from SOY. 

Layer Production and Management Practices O.M. 
Vandepopuliere) Northern fowl mite, Ornibonyssus sylviarum 
(Canest rini and Fanzago) on caged laying he ns were effectively con
trolled with in 77 days by application of rwo plastic strips impregnated 
with permethrin per cage. Such strips contained 9.6 percent active 
ingredienc (wt/wt) were ca. 20.5 cm long and were affixed to the top 
cage wires. Use of only one strip per cage resulted in less contro l, 
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approxim:uing chat obtained w ith .25 pcrcc111 permethrin dust. Egg 
mass, expressed as gram egg per hen day, was significantl y greater 
in all created groups. 

Eight types of commercially available tubing were rested using nor
thern fowl mires to determine their relative permeabilit y to an 
emulsifiable concentrate of permethrin (EP) which contained 42.5 
percent active ingredient. The mortality ( percent) for the 6 hour and 
24 hour respectively is as follows: Tygon (R), 90a, IOOa; Larex , 77a, 
IOOa; Vinyl , 62b, lOOa; Control (40 ppm EP) , 45c, 99a ; Sili con, 32c, 
98a; Bev-A-Line VHT, 12cl , 40b; Bev-A-Line IV, 9d, 27b; Control 
(::icetone). 6cl, 8c; Polypropylene, 6d, 7c; Po l yethylene, 2d, 6c . Mor
talities wi thin a time observ:11ion noc followed by a common leu er 
are signi ficantly different at the P • .05. 

A swine manure methane digester effluent (MOE) containing ca 3 .8 
percent dry matter was blended inrn rhe feed ac the time of feeding 
(MOE-feed) or supplied as the water source (MOE-water) at levels to 
provide appro ximatel y 2 percent o f the dry matter intake. Egg pro
duction was comparable for all treatments; however, egg weights were 
significantly higher for rhe MOE-feed. Feed conversion, g egg/g feed , 
was significantly better fo r the control diet when compared to the 
MOE-water but nor rhe MOE-feed treatment. 

Methionine sources were compared for biological activicy in br oiler 
chick growth studies. Sever al week weight gains wen: comparable 
on the three sources, methionine hydrOX)' analogue (LMA}, DL
methionine (OLM) and L-mcthionine (LM). feed conversion at 7 weeks 
was comparable for LMA and DLM (2.0 I vs 2.00 F/G respeclively) 
but slightl y higher than I.M ( 1.99 FIG). 

Progress Reports Prepared for 1984 by 
the Poultry Research Staff 

Improvement of Reproductive Efficiency of Poultry (H.V. 
Biellier) Progr ess in selecting tukey breeders for decreased em
bryonic mortality and increased hatchability by use of an inbreeding 
technique has continued co be highly successful. T he embryonic mor
tality fo r the first week o f incubation has been decreased fro n1 11 .4 
percent to 3.4 percent. Nineteen pedigreed hen families from a leading 
commercial turkey breeder (Com) were compared with 10 hen 
families of the University o f Missouri (UMC) strain . I!atchability of 
the UMC hens was 88.8 percent and o f the Com hens was 55.8 per
cent for the 1984 sib matings. 
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The race of progescerone secretion by enzyme-dispersed chicken 
granulosa cells remained high up to 24 hours in response to LH when 
incubated in an appropriate medium and at optimal cell density. 
Glucose could be replaced by pyruvate, but lactate was inhibitory. 
The optimal cell density was observed to be I x I 05 to 5 x I o s/ml. 
The opti1nu1n pH was found to be 7.4. 

Profiles of basal plasma norepinephrine (NE) and epinephrine (E) 
levels in chicken hens were established by frequent blood sampling 
fro1n individual birds through a chronic catheterization technique. 
Each hen was implanted with an indwelling catheter in the jugular 
vein and secured by a specially designed harness to permit free move
ment of the bird when catheter was extended outside the chamber 
wall. The range of basal concentrations of plasma NE was .300-600 
pg/ml ancl of E was 150-4 50 pg/ml. Concentrations of NE were con
sistently higher than E in the same plasma samples, and the mean 
plasma NE/E ratios were 2.32, 1.54 and l.73 for morning, evening 
and night samples, respectively. 

The Augmentation of Poultry Yield (H.V. Biellier) The ap
plication of an inbreeding technique to uncover genetic load follow
ed by individual selection to eliminate genetic lethals has been utilized 
on nine generations of large white turkey breeders with considerable 
success. All hens were artificially insem inated w ith semen collected 
from a sib and evaluated for the amount and age of embryonic mor
tality that occurred cluring the first three biweekly harches. Selt:cted 
breeder hens were outbrecl co males of high hacchabilicy and low in
cidence of embryonic mortality to produce the next year's flock 
replacements . The embryonic mortality for the first week of incuba
tion has been decreased from l 1.4 perct:nt to 3.4 percent after nint: 
generations of selection. Embryonic mortality has been decreased to 
less than 1 percent on all but 2 clays (days 27 and 28) of embryonic 
development. Overall seasonal hatch of fertile eggs has increased from 
68 .3 percent to 85.9 percent. 

Nineteen pecligreecl hen families fro1n a leading commercial turkey 
breeder (Com) were compared with l O hen families of the Universi
ty of Missouri (UMC) strain. Hatchability of the UMC hens was 88.8 
percent and of the Com hens was 55 .8 percent for the 1984 sib 
matings . The 0-7 clay embryonic mortality for the Com strain was 
27.7 percent showing the presence of a high level of genetic load. 
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Nutrient Utilization in Growth and Reproduction of 
Poultry O.E. Savage) Studi<::s on Fatty Liver Hemorrhagic Syn
drome (FLHS) were conducted for 21 weeks with Single Comb White 
Leghorn (SCWL) hens and for 18 weeks with female Japanese quail. 
Hen diets were: (A) 13 percent protein corn-soy basal; (B) Dier A plus 
3.5 percenr fat; (C) Diet A plus merhionine (Met), trace minerals (TM), 
vitamins and antioxidant (YA); or (D) Diet C plus 3. 5 percent fat. The 
quail were fed diets varying in protein (13 percent or 18 percent), 
Met, TM, VA and fat. The highest incidence (54 .0 percent) of FLHS 
in the chicken hens was found in those feel basal Diet A, while the 
lowest incidence in the hens was 12 percent in the birds receiving 
Diet D. An incidence of 23.5 percent was seen in quail fed Diec B 
while no FLHS developed in the birds fed Diet C. An unexpected low 
egg production rate in the quail in this study may have been respon
s ible for the lower incidence of FLHS as compared w ith that seen in 
the laying hens . Further studies of this relationship seen warranted. 

Chicks were fed purified diets based on egg albumen and a zinc 
source which was e ither zinc carbonate (ZNC), dried ground beef 
(BEEF) or food grade soy protein (SOY). On clay 21, each chick receiv
ed an oral close of 65Zn in a slurry of either ZNC, BEEF or SOY diet. 
Gamma emission was determined I hour post-dosage then daily for 
4 consecutive clays. There was no d ifference in the percent reten
tion of labeled zinc between chicks feel ZNC or BEEF diets , but reten
tion was significantly less in chicks feel the labeled SOY diet. These 
data are in good agreement with previous availability data based on 
standard curve bioassays . 

Layer Production and Managemen-c: Practices Q.M. 
Vandepopuliere) Wet feeds containing moisture levels of up to 70 
percent were readily consumed by cage laying hens . Cup water in
take decreased linearly as feed water increased. Dry matter intake 
was not adversely affected with increasing dietary moisture level. Per
cent egg production , egg weight, Haugh units and specific gravity 
on the high moisture diets were comparable to the control. The 
moisture level in the droppings increased with increasing levels of 
w:tter in the diet. 

A l 5-cage length of BEC Incorporated Cagemaster 3® 3-tier plastic 
cage system, with automated traveling feed trolley, was modified with 
pump, piping, storage tank, stirrer, and riming device to deliver corn 
stillage (CS) and methane digester effluent (MDE) diets to laying hens. 
Diets were formulated to contain a total water content of 50 per
cent. Dry matter consumption and percent egg production were in-
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creased numer ically for both CS and MOE diets , however, similar feed 
efficiency was observed when compared to the control diet. Diet 
molding or spoilage was not observed . 

Vin yl tubing circuits were installed in a stair-step cage laying unit , 
either in the configuration of suspended loops or woven through the 
rear cage wall. Permethrin emulsifiable concentrate was introduced 
by means of a small pump. Significant reductions in northern fowl 
mite populations on hens caged therein were apparent after 48 days 
posttrcatment. This approach has merit as a long-term , labor
economical form of mite control on caged poultry. 

Two graduate students have been associated with this project. 

Progress Reports Prepared for 1985 by 
the Poultry Research Staff 

Improvement of Reproductive Efficiency of Poultry (H.V. 
Biellier) Ahemeral light-dark cycles less than 24 hours were used 
as an aid in the selection and development of chicken hens that are 
able to produce an egg-a-day for extended periods of lay. Photoper iod 
length of 15-16 hours produced heavier egg shells, yolk weight, and 
greater egg mass than either 13- or 14-hour treatments on pullets 
receiving 23-hour light-dark cycles. The University of Missouri strain 
was able to lay at their maximum race when compared to two com
mercial strains chat were inhibited by the shore ahmeral light-dark 
cycles. 

Profiles of dopamine (DA), norepinephrine (NE) and epinephr ine 
(E) concentration were determined si1nulraneously by llPLC-EC in 
whole brain (n = 82) and p ineal tissue (n= 34) of hens under a 20L:4D 
light-dark cycle. Brain NE varied from 4. 24 to 7 .96 ng/mg protein. 
Concentr ations of brain E and DA were approximately 10 percent 
and 50 percent of that of brain NE, respectively. Three peaks in brain 
NE concentration occurred at 14-15 hours, 6-7 hours (onset of light) 
prior to and 2-4 hours after oviposition. A single DA peak occurred 
at rhe onset of light. Daily pineal NE and DA con tents were reduced 
drastically at the beginn ing of the dark phase and maintained low 
levels until just prior to the onset of light when they increased 
drastically again. 

The Augmentation of Poul~ry Yield (H.V. Biellier) The ap
plication of an inbreeding technique to uncover genetic load follo\v
ed by individual selec tion ro eliminate genetic lethals has been utilized 
on I 0 generations of large white turkey breeders with considerab le 
success. All hens were artificially inseminated with semen collected 
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from a sib ancl evaluated for the amounl ancl age of embryonic mor
tality that occurred during the first three biweekly hatches. Selected 
breeder hens were outbred to males of high hatchability and low in
cidence of embryonic mortal ity to produce the next year's flock 
replacements. The embryonic mo rtality for the first week of incuba
tion has been decreased from 11.4 to 5 .1 percent after ten genera
tions of selection . Embryonic mortality has been decreased to less 
than one percent o n all but two clays (clays 27 and 28) of embryonic 
development. Overall seasonal hatch of fertile eggs has increased from 
68. 3 percent to 83 0 percent. 

Nineteen pedigreed hen families from a leading commercial turkey 
breeder (Com) were compared with I 0 hen fami lies of the Universi
ty of Missouri (UMC) strain . Hatchabili ty of the UMC hens was 88 .8 
percent and o f the Com hens was 55.8 percent for the 1984 sib 
matings. The 0-7 day embryonic mortality fo r the Com slrain was 
27 .7 percent showing the presence of a high level of genetic load. 
Embryonic mortality was decreased to 9.4 percent in 1985 matings 
of the selected Com breeders crossed with selected UMC breeders. 
The increase of 8.6 percent in hatchability in the outbrecl Com cross 
over the previous year ma y be partiall y attributed to heterosis. 
Nutrient Utilization in Growth and Reproduction of 
Poultry Q.E. Sayage) Two 12-week trials were conclu<:ted to study 
the effect of diet on the induction of Fatty Liver Hemorrhagic Syn
drome (FLHS) in laying hens. Dietary variables included corn and 
w heat as carboh ydrate sources, protein level, soybean oil and a sup
plement of vitamins, antioxidant ancl trace minerals. The highest in
cidence of FLHS was observed in the birds receiving the 13 percent 
protein corn-soy basal diet (Trial I, 79.5 percent and Trial 11 , 61.5 
percent). The lowest incidence of FLI-lS was observed in hens receiv· 
ing the 18 percent protein wheat-soy supplement diet (Trial 1, 13.2 
percent and Trial II , 10.0 percent). ln both trials, birds receiving the 
w heat-soy based diets consistently had a lower incidence of FLHS 
and lower liver scores than birds receiving similar corn-soy based 
diets. 

A rapid procedure was clevelopecl which was based on the use of 
a microcomputer-linked electronic balance ancl appropriate software 
for the collection of egg weight and egg specific gravity clara. A good 
correlation was found between specific gravity values determined by 
the flotation method and the computer assisted displacecl water 
method. 

Growth , reproduction and lithiun1 in tissues of quai l feel ~ 10 ppb 
lithium diets were compared to those of quail feel 50-100 ppb lithium 
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supplemented diets. Decreased lithium intake reduced lithium in all 
tissues examined (eggs, blood, feathers , tibia, thyroid, liver, brain, 
pancreas and oviduct). No effect on growth was observed. Reproduc
tion data were collected for 24 weeks from 20 individually caged hens 
in each treatment group. Hatchability, shell quality and specific gravity 
of eggs from quail fed the low lithium diet were significantly lower 
than that from hens fed the lithium supplemented or a corn-soy con
trol diet . 

Poultry Production and Management Practices 0.M. 
Vandepopuliere) A wet feeding program (75 percent moisture) 
utilizing a single daily feeding practice was detrimenral to perfor
mance. With corn stillage and methane digester effluent the hens were 
probably not able 10 reach the air-dry feedstuffs through the over 
lying wet byproduct feeclstuff. When a 50 percent moisture cop
dressed diet was fed via an automated system where the daily ration 
can be delivered in n1ultiple increments, very little differences in per
fomance were observed. 

Northern fowl mite population on laying hens in commercial 
facilities were effectively controlled for more than 14 months by 2, 
4, or 6 PVC-permethrin strips in each cage. Over the 439-day trial, 
c:1 12 percent of the coral permethrin available was released from the 
experimenral PVC strips. The mite contro l observed resulted from 
average total doses of pennethrin ranging from 31. 1 co 112. 1 mg per 
hen. 

Day old chicken broilers were feel dates and dace meat at levels 
of 14 , 29 and 4 3 percent and date pies at levels of9, 18 and 27 per
cent. All levels of daces and date parts supported significantly better 
weight gain and feed efficiency when compared to the control. 

Two graduate students have been associated with chis project. 
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Missouri Scientist Continues 
The 'Superchicken' Search 

"Superchicken" is gone now-probably to that great chicken coop 
in the sky. 

Three years ago, the mar velous bird set what was believed to be 
a world record by lay ing at an egg-a-day pace for 448 consecutive 
clays. The average hen would have missed over I 00 clays in that period 
of time. 

Bui 1hc man who selected and bred the first Superchickcn and coax
ed her 10 her r ecord doesn ' t resr o n the famous hen 's laurels. 

In fact, he's still aiming for a whole henho use full of 
superch ickens-egg-a-day birds that won' t take a break in their lay· 
ing cycle. 

" I have a large number of birds that are performing well right now, 
but not for :ts l ong a time as the record-setti ng bird ," said Har old 
Bidlier. The University of Missou ri-Columbia professor of poultry 
science has spent more than :t decade selecting and breeding for birds 
that won' t rake a break in their lay ing cycle. 

" It 's simple to get indiviclu:tl birds 10 Jay at a 90-100 percent rate. 
But 10 get a whole flock to perform that wel l , ever ything has to he 
perfect. The breeding isn' t there yet." 

Uiellier explained that the average hen lays four o r fi ve clays, 1hen 
takes a day o ff. That's about 75 days o ff per year. 

"That's too much ti me off," Ui ellier said flatly. 
Jn selecting beccer birds, Biellier used a technique of adjusting the 

bird's day to as little as 22 hours during parr of their laying cycle. 
Since 1he birds are raised inside, he simply adjusts the light-dark cy
cle wi th automatic timers that turn lights off and on. Long days in
d uce young birds to lay larger eggs; short o nes help the bcsr birds 
lay :H a higher rate. 

Supcrchicken worked her way thro ugh many 22-hour days in the 
early part of her laying cycle and had actuall y layed 120 eggs in the 
first 112 days of her laying year. 

While the light-dark cycle adjustment was used with Superchicken, 
it was her genes-not the light- that made the difference. 

" In recent years, laying hens' egg productivity has tended to 
plateau, and the rate of increase has slowed. \'<le wanted ro see if we 
could do something about it. 

" I 'm convinced rhar rhe average laying hen hasn' t reached its 
biological peak and that our recor d-breaking hen was no freak." 

Bicllier 's research is directed at finding the factors that limit a hen's 
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ability to lay. He believes these facto rs are both physiological and 
env ironmental. 

More research is needed . So Bicllicr cont inues to raise ch ickens, 
man y of which are offspring to the record-breaking hen . 

T he poultry scien tist hasn 't lost sighr of his goal: a henhouse full 
of superchickens. 

" Progress is being made," he said , "and rhe work is continuing." 

Dr. Harold Biellier, UMC poultry specialist, with the " Super Chicken" he produced 
that laid 448 eggs in 448 days. 
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A view to some of the buildings on the Porter Street Poultry Farm. 

73 

Norman Holman, superintendent of the 
Porter Street Frm, 1960-1983. 
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Sign at the Rocheford Turkey Research Farm. This 160-acre fa rm was given to the 
College of Agriculture by Miss Julia Rocheford for the purpose of training and assisting 
needy students. 

Kempster-Funk Poultry Farm 
March 4 , 1985- The Department o f Animal Scie nce requested that 

the name of the South Po ultry Farm be changed to the Kempster-Funk 
Poultry Farm. The request was approved by Dean Mitchell , Chancellor 
Uehli ng and Pres ident Magrath. 

May 17, 1985- A clcdication service was held at the farm. One hun
dred seven ty-fi ve fac ulty, former students and friends were in accen
d ance. Dick Lee, the UMC agricultural edito r , released the following 
accoun t o f the occasion : 

University Of M.issouri Recognizes Two 
Of Its Poultry Scientists 

Two forme r long-ti1ne chainnen of the Department of Poultry 
Husbandry at the University of Missouri-Colu1nbia w ere honored 
recently. They were Harry L. Kempster and Ernest M. Funk . 

The tw o leaders were recognized when the University named its 
60-acre poultry research unit the Kempster-Funk Poult ry Farm. The 
farm p rovides a base for poultry research thrusts in management, 
nutr ition, ph ysiology and production problems in laying hens and 
bro iler chickens. The na111ing cere mony was held recently at the 
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rc:st:arch farm before 175 University faculty, represent:llives of the 
Missouri poultq' industry and former students ancl frit:ntls of the 
honorees. 

In 1983 the Dep;1rtmt:nts of Poultry and Animal Science were merg
ed into a College of Agriculture Department of Animal Scit:nces. 

Kempster came to the university in 1911 to form a Department 
of Poulcry Husbandry and to serve as its chairman . He sc:rved as a 
professor and chairman of poultry hushanclry until he rt:tired in 1954. 
Kempster died in 1962. 

Funk, a native of Annapolis, Missouri, first came 10 the Universiry 
in 1926. I le received a master of science degree in 1927 from the 
University and chen served as an assist:1111 professor of poultry husban
dry at Pennsylvania State University for 1wo years. Funk's career as 
a Missouri poultry departmc:nt faculty member started in 1930 and 
concinuecl uncil his re tirement in 1969. 

Both Kempster and Funk were elc<:red to the Poultry I tall of Fame, 
and their porcraits are displayed in the National Agricultural Library 
at Beltsville, Maryland. 

Funk is co-author of two books. Poult.ry Science: :111d Pr:1cticc: by 
Winter ancl Funk which came out in 194 1, was adopted as a text by 
more than 30 universities and colleges and sold more than I 50,000 
copies. " I latchery Opera! ion and Management" by Funk and Irwin 
was translated into Spanish and sold in Spanish-speaking countries. 

Dr. E.M. Funk 
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Dr. E.M. Funk, chairman of the poultry department (1954-1966) presenting a copy 
of the history of the department to Dr. J.E. Savage, chairman from 1966-1983. Photo 
of Prof. H.L. Kempster, chairman from 191 1-1954. This photo was taken in 1968. 

Forward Served Department SO Years 
\Xlhen James For ward n:cired in 1985 as research laboratory techni

cian in the poultry science deparrmenc, rhe Mizzou W eekl y publish
ccl by the University of Missouri -Columbia printed the following scory: 

After a half cencur y of service, James Forward evokes fond 

memori es in his former associaces. Forward recired as research/lab 

techni cian with the poulcry science deparcmenc chis past fa ll. ''I've 

known him for about 52 years," recalls E. M. Funk, professor emericus 
of poultry science. "As an undergraduate, he was on our poultry judg

ing ream for natio nal competitions at Chicago in 1933. He was always 

very dep endabl e and hard working." 
Afcer earning the bachelor's and master 's degrees ac UMC in 1935. 

Forward moved ro Nebraska. Bue Harry L. Kempscer, founder of the 

UMC poultry science deparcment, soon wrote and asked him 10 return. 

Back at Mizzou in 1936, Fo rward recei ved S 100 a month co develop 

a sales p r ogram for poultry science. His efforts m oved the depart

ment out of the reel and in co the black chr ough sales of dressed poultry 
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and eggs . Sales continue today at the poultry farm on the corner of 
Porter Street and College Avenue. 

''I got everything started over there and didn 't take a va<.:ation for 
six years." Forward recalls . 

After six solid years of work, World War II arrived, sending For
ward to the Pacific Islands . While there, he was wounded and suf
fered a severe leg injury. He spent the next 36 months in hospitals. 

"They finally got me put back in pretty good shape, and I return
ed to Columbia,'' he says. ''The first thing I knew I was teaching and 
started doing research with Dr. Funk." 

Forward and Funk received international and national re<.:ognitio n 
for their research. 

Hard wo rk sums up the Forward tradition, says Harold Biellier , 
professor of poultry science w ho worked with Forward at the UMC 
poultry farm before the war. 

"M r. Forward put in many good years of service," Biellie r notes. 
"He was joint author o n many works w ith Dr. Funk. He showed 
sincere interest in the field and served us very well." 

Although Forward says he probably will give up his farm and move 
into town now, h e won't stop working. 

"I've been a 4-H leader for more than 20 years, and I'm still work
ing as the poultry project leader," he says. Forward believes his family 
also w ill receive more of his time . 

Says he: " It's been a great thing working for th e University and 
the poultry department. I 'm going to miss it ." 

James Forward 
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Missouri Turkey Merchandising Council 
This organization of Missouri turkey producers was established in 

1970 to support market development , research and information ac
tivities related co turkey production and marketing. Funds generated 
by this voluntary producer check-off program have been the source 
of several grants by the Council to aid turkey research and marketing 
studies by staff members at the University of Missouri. A partial lis t 
of projects which have been conducted is as follows: 

Use of Turkey Products: A series of studies and publi cations 
on institutional and consu1ner use of turkey and processed turkey 
produces - Walter Russell :md Dr. J.M. Vandepopuliere, poultry deparc
n1ent, in cooperacion with Leonard Voss and Lorene Wilson, Dept. 
of Agricultural Economics, College of Agriculture . 

Use of Gluteraldehyde for Sanitizing Turkey Hatching 
Eggs- Walter Russell and Dr.). M. Vanclepopu liere, poulcry depart
m ent, and Dr. 0. ]. Cotterill, food s.cience and nutrition deparc1nenc, 
College of Agriculture. 

Missouri Turkey Merchandising Council, 1984-85. Front row (left to right) Arthur Por
ting, Gene Waite, Pat Koenigsfeld, Jim Pyler, Harriett Rimmer, Glenn Geiger and 
Rick Squiric. Back row (left to right) Andy Volmert, Jim Huhman, W.B. Smith, Dwayne 
Bolin, Dr. Emmett McCune, Raymond Rackley and Tom Bradley. 

Protein Levels for Growing Turkeys - Dr. ) . E. Savage, poultry 
department, College of Agriculture . 

Fowl Cholera Research in Turkeys - Dr. Leroy Olson, 
veterinary pathology department, College of Veterinary Medicine. 

Avian Diagnostic Laboratory Support and Field Studies 
of Diseases of Turkeys - Dr. E. L. McCune, Dept. of Veterinary 
Microbiology and Avian Disease Laboratory, College of Veterinary 
Medicine. 
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In 1984 a grant of SI 0,000 was authorized by the Counc il to 
strengthen turkey research at the University of Missouri. During 1985 
and 1986, studies partially supported by this project were ·'Com
parison of Litter Type and Coccidiosis Control Programs for Grow
ing Turkeys" - Dr. H. V. Bicllier, Dr. J E. Savage and Dr. J. M. 
Vandepopuliere , animal sciences department, College of Agriculture 
and Dr. E. L. McCune , Avian Diagnostic Lboratory , College 
of Veterinary Medicine. 

Turkey Research received a $2,000 boost at the University of Missouri-Columbia in 
December 1985 with this check from AL Laboratories. Al's Jim Greene, right, 
presented it to Bobby Moser, chairman of the Department of Animal Sciences and 
Jim Savage, poultry nutritionist al the University's campus poultry facilities. It's a 
joint effort of the Missouri Turkey Merchandising Council and AL labs to support turkey 
research at the University of Missouri. 

Egg Shell Meal 
Egg breaking plants process eggs to produce liquid yolk and albumen 

for commercial and institutional use. The residual fron1 the egg breaker 
consists of shells and n1en1brancs plus adhering albumen and yolk. 
It contains approxin1ately 29 percent 1noisture. 

There is an esti1nated 70,000 tons of egg breaker residual per year 
in the United States Disposal of this by p roduct is d ifficu lt and ex-
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pensive. le was decided co develop a processing prqcedure to con
\'ert egg breaker residual into a feedstuff. 

A cripkpass Heil dehydrator was installed and modified to h andle 
wet shell waste. A majo r porcion of chc adhering egg was r e n1oved 
by centrifugat ion and was sold as inedible liquid egg. The resulting 
dry granular p ro duce was termed egg shell meal. Excelle nt p erfor· 
mance was o btained by laring hens o n egg shell meal. Ingredie nt 
specificatio ns were develo ped and p ublished in the ingredient stan· 
clards. Commerc ial laying hen performance has been cxcell<::nt wh<::n 
egg s hell meal has been included in the ir cl i<::t. 

Egg Shell meal. 
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Secretaries, 1967-1985: Front row (left to right) Theresa West, 80-81, 84-85; Mary 
Smith, 67-85; Lesa Weiss, 84-85. Back row (left to right) Doris Lyons, 82-85; Tina 
McLaury, 83-85; Ruth Martin, 73-74; Marilyn White, 76-82; Debbie Coleman, 79-84. 

Support Staff, 1967-1985: Front row (left to right) Cynthia Smith, Ralph Poe, Russell 
Smith. Back row (left to right) Clayton Hawkins, Jess Lyons, Mike Russell, James 
Forward. 

81 



Fire Destroyed Poultry Research Facilities 
May 24, 1983, a fire at the University South Poultry Farm destroyed 

a brooder house and 3,000 chicks, which were part of a poultry 
research project. This was the firsc record of loss from fire in the 
74-year history of the Department of Poultry Husbandry. 

On May 25, 1983, the Columbia Missourian carried the following 
story: 

The efforts of researchers here ro breed a super strain of 
chickens were dealt a setback early Tuesday when a fire destroyed 
a building and at least ; ,000 chicks at the University's South 
Poultry Farm on New Haven Road . 

" It will interrupt us for a while ," said poultry scientist Harold 
Bicllier . " \Y/e will be able to hatch new offspring, but it puts us 
off schedule. " 

Bicllier said a replacement flock should be ready by July I . I l e 
said insemination of the super chicken-breeder hens began within 
hours after the fire. 

The super chickens have earned that title by laying eggs at a 
race much faster than normal hens. 

The fire gutted the brooding house, where the chicks arc rais
ed from incubation. Estimates of the damage to the building ranged 
from S20,000 to S30 ,000 . 

The building housed 2,000 five-week-old chickens and 1,200 
chicks at least one week old, said Ralph Poe, farm foreman . 

Because the birds were research 1ools , Biellier said their value 
cannot be easily assessed . 

A spokesman for the Boone Count y Fire Protection District said 
about 20 volunteers fought the blaze for two hours. 

Fire Chief Steve Paulsell sa id he could only speculate on the 
fire's cause. 

About two years ago the clepartmcnr modernized the building, 
bought new machinery and completely rewired the structure. 
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On May 24, 1983, a poultry brooder house (FOCIP inventory building #200, Campus 
43, Site 23) located at the UMC South Farm was destroyed by fire which resu lted 
in the loss of a key research and teaching facility, as well as 3,000 research birds 
and an indeterminable amount of current and future research efforts and on-hands 
teaching. The replacement of this facility is desperately needed to support the resump· 
tion of research and teaching of poultry science in the Department of Animal Sciences. 
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Funk Research Fund Established 
Mrs. Flo Dickey Funk, a 1927 graduate of the University of Missouri

Columbia, during her lifetime established a trust with Boone Coun
ty National Bank. 

The University received as of October 28, 1981, the sum of 
$ 50,3 I 2. 90 under paragraph " i" of the Trust to be used for the pur
pose of establishing an endowed fund for the benefit of the Depart
ment (>f Poultry Science and poultry extension in the College of 
Agriculture at the University of Missouri-Columbia. 

It is therefore recommended that an endowed fund be established 
to be known as the FUNK RESEARCH FUND co be administered in 
accordance with the terms of the trust: 

I. The above sum , together with any future amounts added for 
this p urpose from any source, shall be held and invested as 
the corpus of this fund, unless written instructions from the 
donor specifies that any future gift be added to the income 
account for the purpose of increasing expendable income. 

2. Fifty percent of the income shall be used to support research 
in poultry science and fifty percent shall be used co support 
poultry extension in the College of Agriculture at the Univer
sity of Missouri-Columbia. 

3. Expenditures from these funds will be at the discretion of the 
Chairperson of the Department of Poultry Science in accor
dance with University policy. 

Scientific Publications By 
Senior Staff Members 1967-1985 

Harold V. Biellier 

Harrison, P. C. and H. V. Biellier, 1967. Variation in physiological 
rate functions of the domestic fowl subjected to abrupt changes 
in environmental temperature. Poultry Sci. 46: 1269-1270 
(abstract). 

Rosales, A. A., H. V. Biellier and A. B. Stephenson, 1968. Effect of 
light cycles on ovipositions and egg production. Poultry Sci. 47: 
586-591. 

Shook,). G., A. B. Stephenson and H. V. Biellier, 1971. Heritability 
estimates of differences in arbitrary embryonic mortality traits 
in turkeys. Poultry Sci. 50: 1255-1260. 
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13icllier, H . V. and H.J. Kohne, 1972 . Proccin conc;.emraceand whole 
grain sorghum feeding. Proceedings of the XIV \Vorld 's Poultry 
Congress pp . 62 1-634. 

llertelendy, F., Mary Yeh and H. V . 13iellier, 1974 . Induction of 
oviposicion in the domestic hen by prostaglandins . Gen. Comp. 
Enclocrin . 22: 529-53 l . 

llertclendy, F., H . V. Biellier and H . Todd, 1975. Effec ts o f the egg 
cycle and route of administration on prostagl:tndin-induced 
oviposition of hens and Japanese quail. J. Reprod . Fcrt. 44: 
579-582. 

Bcrcovitz, A. 13 ., R. A. Godke, H. V. Bicllicr and C. E. Short , 1975. 
Surgical anesthesia in turkeys with thialbarbital sodium. Am . J. 
Vet. Res. 36: 301-302. 

Adldinger, H. K ., R . .J . Thurston , R. F. Solorzano and I I V. Biellicr, 
1974 . Herpes virus- A possible cause o f low fertility in male 
1urkeys. Rchiv fur die gesamte v irusforschung 46: 370-376. 

Ballard, P. 0 . and I I. V . Biel lier, 1975 . Effect of photoperiods on feed 
intake rhy thms of domestic fowl. Int. J. Biometcr. 19: 255-266. 

Thurston, R. ) ., R. A. lless, H . V. Bicllicr, II . K . Adldinger and R. F. 
Solorzano, 1975. Ultrastructural studies of semen abnormalities 
and herpesvirus associated wirh cultured testicular cells from 
domestic turkeys . .J. Reprod. Fert . 45: 235-24 l . 

llo lleman, K. A. and II . V. Biellier , 1976. Importance of oviduct relax
acion in artificial insemination of turkeys. Poultry Sci. 55: 452-453. 

Hess, R. A., R. ) . Thurston and Ii. V. 13it:llier, 1976. Morphology of 
rhe epidiclymal region and ductus dcferens of the turkey (Meleagris 
gallopavo). J. Anat. 122: 241-252 . 

Holleman, K . A. and H . V. Bicllier , 1976. Fertility and embryonic 
livability as influenced by depth o f insemim1tion o f turkey hens. 
Poultry Sci. 55: I 154- 1156. 
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Hertelendy, F. and H. V. Biellier, 1977. Prostaglandin levels in avian 
blood and reproductive organs. Biol. Reprod. (Accepted Aug. 20. 
1977). 

Shanklin, M. D. , R. K. Malhorta, G. L. Hahn and H. V. Biellier, 1977. 
Prediction equations for heat losses of mature broad breasted 
bronze turkeys . Transactions (ASAE) 20: 148-149, 154. 

Yassin, 0 . E. and H. V. Biellier, 1977. Effect of increasing light and 
variable day-length on egg production . Poultry Sci. 56: 1771 
(abstract). 

Hertele ndy, F. and H. V. Biellier, 1978. Evidence for a physiological 
role of prostaglandins in oviposition by the hen. J. Reprod . Fert. 
53: 7 1-74. 

Herte lendy , F. And H. V. Biellier, 1978. Prostaglandin levels in avian 
blood and reproductive organs. Bio l. Reprod. 18: 204-2 11. 

Hammond, R. W., D. M. Olson, F. Hertelendy and l-1 V. Biellier, 1978. 
Plasma levels of prostaglandins, estrogens, and progescrone dur
ing the laying cycle of the do1nestic hen. Poultry Sci. 57: 1141 
(abstract). 

Biellier, H. V., K. W. Koe lkebeck and 0. E. Yassin, 1978. Use of 
ahemeral light-dark cycles to select hens with shore intervals be
tween ovipositions. Poultry Sci. 57: 111 9 (abstract). 

Olson, 0. M. , F. Hertelencly and H. V. Bie llie r , 1978. Contractile 
response of the uterus (shell gland) to prostaglandins and vasotocin 
during the laying cycle. Pou try Sci . 5 7: l 176 (abstract). 

Christensen, V. L., H. V. Biellier and) . F. Forward , 1979. Effects of 
lighted incubation on plasma lipids and glucose in pipping and 
hatching turkey embr yos . Poultry Sci. 58: 1043 (abstract). 

Koelkebeck, K. W. and H. V. Biellie r , 1979. Increase of pullet egg 
weight and shell quality with ahemeral light-dark cycles. Poultry 
Sci. 58: 1074- 1075 (abstract). 
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Liou , Shucnn-Shyong and H. V. Biellier , 1979. The effect of 2 3-hour 
light dark cycle on plasma progesterone levels during the 
ovulatory cycle of domestic fowl. Poultry Sci . 58: 1078 (abstract). 

Russell , W . and H . V. Biellier, 1979. Brooding and rear ing turkeys. 
MU Guide No. 8790 
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Foraging of Grain Sorghums and Decrease Concentrate Intake with 
Age by Broad Breasted Bronze Turkey Males. 

Hughes , D.M., M.S. 1967 - Influe nce of Unidentified Nutritional Fac
tors on Reproduction of Poultry. 

Kohne, Harold ) ., M.S. 1969 - The Influence of Grain Sorghum Feeding 
Methods on Growth Rate of Broad Breasted Bronze Turkey Males 
from Three to Twenty-five Weeks of Age. 

Shook, J.G ., Ph. D. 1969 - Embryonic Abnormalities and Egg 
Characte ristics in Turkeys. 

Fidler, J .W ., M.S. 1970 - Dietary Amino Acid Levels and Turkey 
Growth. 
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Panda, N.C., Ph.D. 1970 - Interrelationships in the Metabolism of 
Arginine, Lysine, and Dietary Cations by the Chick. 

Holleman, K.A., Ph .D. 1971 - Some Physiological Factors and In
semination Techniques Affecting Reproductive Efficiency in 
Turkeys. 

Kobayashi, K.K .. M.S. 1971 - Effect of Body Size and Ration on Per
formance of Caged Layers. 

Cherry J.A., Ph.D. 1972 - Antithyrotoxic Nutrient Studies. 
Sangster, Jr., R.T., M.S. 1972 - Methionine Requirement of Turkey 

Poul ts. 
Kilburn, T.G., M.S. 1973 - Lysine Requirement of Turkeys 8-20 Weeks 

of Age. 
Kanungo, H.K., M.S. 1974 - Effect of Feeding Hatchery Byproduct 

Meal and Egg Shell Meal on Internal and Physical Characteristics 
of the Hen 's Egg. 

Jessen, H.C., M.S. 1974 - Cytogenetic Analysis of a Phenotypically 
Abnormal Strain of Domestic Turkey Exhibiting Zero-Egg 
Production. 

Ballard, P. D., Ph.D. 1974 - The Daily Feed Intake Rhythm of the 
Domestic Hen as Affected by Lighting Cycles, Reproduction and 
Appetite for Calcium. 

Carman, D.W., M.S. 1974 - Effect of Different Protein, Methionine 
and Lysine Levels in Growing Turkey Diets. 

Quadoumi, G.R., M.S. 1974 - Increased Air Pressure Before Incuba
tion and Hatchability of Chicken Eggs. 

Hess, R.A., M.S. 1975 - Cytological Studies of the Epididymis and Duc
tus Deferens of White and Yellow Semen Turkeys. 

Bercovitz, Arden, B., Ph.D . 1976 - Plasma Pregnane Steroids at Various 
Stages of the Reproductive Cycle in Turkeys. 

Thurston, R.]., Ph.D. 1976 - Physiopathological Studies of Semen Pro
duction in the Domestic Turkey. 

Christensen, V.L. , Ph.D. 1978 - Physiological Parameters Limiting Hat
chability in the Domestic Fowl (Gallus don1esticus) and Domestic 
Turkey (Meleagris gallopavo). 

Yassin, 0.E., Ph.D. 1978 -The Photoperiod and Ahemeral Light-Dark 
Cycle Effect on White Leghorn Layers. 

Elamin, H.M ., Ph.D. 1978 - Nutritional Value of Sesame and Grain 
Sorghum for Broilers. 

Wills, J.R., Ph.D. 1978 - Dietary Carbohydrates and Occurrence of 
Fatty Livers in Laying Hens. 

Liou, S., M.S. 1979 - The Effect of Photo-environment on Plasma 
Ovarian Hormone Levels During the Ovulatory Cycle of Chickens 
and Turkeys. 
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Schlink , G.T., M.S. 1979 - Serological Techniques for Pasteurellosis 
in Turkeys. 

Koelkebeck, K.W., M.S. 1980 - The Effect of Ahemeral Light-Dark 
Cycles on White Leghorn Layers. 

Mateo, C.D., Ph.D. 1980 - Influence of Dietary Modification on the 
Incidence of Fatty Liver Hemorrhagic Syndrome in Japanese Quail 
and Laying Hens. 

Arvat, V., Ph.D. 1980 - Evaluation o f Cage Layer Wastes as a Fecdstuff 
for Ruminants and a Comparison of Mctabolizable Energy and 
" True Metabolizable Energy ." 

Lyons,).) ., M.S. 1981 - Thiourea as a House Fly Larvicidc in Caged 
Laying Hen Wastes: Topical and Feed Additive Administration. 

Britton, D .E. , M .S. 198 1 - Deep-Fat Frying Inedible Eggs for use in 
Animal Feeds. 

Al-Yousef, Y.M., M.S. 1981 - The Evaluation of Production Control 
Data to Develop Quality Standards in a Cage Layer Operat ion. 

Abdelkarim, M.R., M .S. 1982 - Effect of Light Intensity and 
Photoperiod on White Leghorn Layers. 

Hunt, J.H., Jr. , M.S. 1982 - Preservation and Utilization of Corn 
Sc ill age Diets. 

Sandoval , M., M.S. 1982 - Influence of Microbial Fermentation Pro
ducts and Inorganic Sulfate on the Growth of Chicks. 

Caldwell , Jane M ., M .S. 1983 - Methane effluent as a feedstuff for 
layers. 

Al-Yousef, Y .M. , Ph .D. 1985 - Dates as Feedstuff for Poultry and the 
Effect of Alkali on Date Pit Fiber. 

Collier, S.D., M.S. 1985 - The Effect of Linoleic Acid on Growth and 
Reproductive Performance of Japanese Quail. 

Liou, Shuenn-Shyong, Ph .D. 1985 - Oviposition Entrainmenc in the 
Domestic Fowl: The Roles of light-Dark Cycle, Melatonin and 
Catecholamines. 

Hempe, J.M., M .S. 1985 - Essentially of Lithium for Avian 
Reproduction. 

Rhoades, J.F ., M.S. 1985 - Dietary Modifications and Fatty Liver 
Hemorrhagic Syndrome in Laying Hens and Japanese Quail. 

Thorne, D .H., M.S. 1985 - High Moisture Corn Stillage and Methane 
Digester Effluent Diets and an Automated High-Moisture Diet 
Feeding System for Laying Hens. 

VanHorn, John D ., M .S. 1985 - Effect o f Photoperiod Length on 
Chicken Egg Production. 
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Extension 
Summary of 1967 to 1985 

Poultry Extension Activities 

1967 
Concinued efforcs were made toward developing concentrated egg 

pro duction areas in the state. Specialists devoted a major portion of 
their time to servicing areas where egg production makes a sizable 

contribution to farm income. Counties experiencing the most rapid 
growth, with many new laying houses being built , were Jasper, 

Newton and McDonald. 
During 1967 egg prices were unusually low . Profits to many egg 

producers were non-existent. Efforcs were directed toward encourag
ing good management and improved merchandising programs to com
bat lower prices. 

Missouri is beco ming an important pullet growing state. It is 
estimated that over S million started pullets were produced in the 

state in 1967 . 
Broiler production continued to decline from the 21.9 million birds 

raised the previous year. Extension served the industry in three ways: 

(1) assisted Farm Bureau in their efforts to organize growers for 
bargaining purposes; (2) added broiler growers to mailing list to 
receive poultry and egg publications regularly; and (3) promoted in
creased consumption of broiler meat through outdoor barbecues. 

Turkey production reached an all-time high in Missouri for an 
estimated production of 11. 7 million birds. This represented a 17 per
cent increase over 1966. 

Extension's turkey production program focused on: (1) publications 

10 keep industry members informed; (2) short courses for in-depth 
training; and (3) comprehensive record study; (4) survey study of 
disease prevention and sanitation practices in Miller and Osage Coun
ties. Specialises worked closely with the other related departments 
to carry out their educational program. 

To strengthen the youth program a " Poultry Youth Fund" was 
established during 1967. Contributions from individuals and industry 

were used to support trips, tours and other poultry youth activities. 
Missouri youth participated in the following programs and activities: 

Jr. Fact Finding Conference; National 4-H Poultry Judging Contest; 

Missouri Jr. Market Turkey Show; State 4-H Poultry Judging Contest; 
Southwest Missouri Poultry Youth Tour. 
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Poultry specialists continued to work on the development of an 
animal science 4-H project in cooperation with animal husbandry, 
dairy, and vete rinary extension specialists. 

Specialists spent conside rable time working on a project designed 
to provide a modern laying house for the Woodhaven Christian Home 
for Retarded Children. The objective of the project was to give the 
children the opportunity to learn to care fo r living creatures, to learn 
useful jobs and possibly prepare the1nselve·s to work at similar jobs 
late r in life . The project was supported by a national and state com
mittee. Specialists played a key role in the development of housing 
and management plans. 

1968 

Efforts were continued toward developing concentrated egg pro
duction areas in the state. A major portion of specialist time was 
devoted to serving areas where egg ptoduction makes a sizable con
tribution to fann income. Jasper, Newton and McDonald Counties 
continue to make up the most concentrated egg production area. 

Facilities and methods of growing starred pullets showed marked 
improvement in I 968. Marek's disease continues to be a major con
cern of pullet growers and egg producers. Efforts to keep poultrymen 
informed on the lastest info rmation on this disease were made in 
cooperation with the School of Veterinary Medicine . 

The publications " Missouri Poultry News and Views," a monthly 
newsletter and " Missouri Poultry and Egg News," a quarterly 
magazine published by the Missouri Poultry Improvement Associa
tion, continue to be major vehi cles of communication between the 
specialists and the poultry industry members. 

Missouri 's broiler production remained stable in 1968, amounting 
to slightly over 20 million birds. Most of these were raised in two 
counties in southwest Missouri. Four broiler-type hatcheries are in 
operation. A new broiler processing plant was constructed in 
Southwest City by O 'Brien Foods, Inc. 

In line with industry desires to reduce production to levels more 
in line with detnand , turkey production in Missouri declined 21 per
cent to 9. 1 million birds in 1968. The state, however, still ranked 
third in turkey production in the nation , surpassed only by Minnesota 
and California . 

Extension 's program on turkeys was focused primarily on (1) keep
ing industry members infonned through newsletters, magazines and 
other publications ; (2) field studies on majo r problems; and (3) short 
courses in areas where turkey production is of economic importance. 
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To strengthen the support for the youth program, the " Poultry 
Youth Fund" established in 1967 was continued and broadened. Con
tributions from individuals and industry were used to support 4-H 
and FFA delegates to the Jr. Poultry and Egg Fact Finding Conference, 
judging events, the Poultry Youth Tour and other events. 

Specialists spent considerable time working with the Woodhaven 
Christian Home for Children. The poultry project provided the home 
with additional opportunities for the training of retarded children. 

The Poultry Youth Tour, a careers progran1, was successfully held 
in southwest Missouri with 35 high school boys participating. 

1971 

Communication was maintained with the egg industry through 
three issues of the magazine "Missouri Poultry and Egg News" and 
nine issues of the newsletter " Missouri Poultry News and Views. " 
In addition, numerous "conswner type" releases were prepared for 
radio and newspapers. 

Missouri produced 8. 7 1nillion turkeys in I 97 I, ranking fourth place 
in the nation in total production. Turkeys are raised on some 400 
farms in the state and these are concentrated in 10 counties, primarily 
in central and southwest Missouri. 

Since the turkey industry had become highly integrated, extension's 
program emphasis was redirected toward field study type research 
in order to help solve the major problems. Regular co1nn1unicarion 
was maintained with industry n1e111bers through magazines, newslet
ters and individual consultation. Many of the activities conducted this 
past year were inter-disciplinary in nature, involving other depart
ments of the College of Agriculture, School of Veterinary Medicine 
and the Missouri Poultry Experiment Station at Mountain Grove. 

An institutional survey on the use of turkey products in Missouri 
was conducted in cooperation with Dr. Leonard Voss, Department 
of Agricultural Economics. The survey revealed how the industry can 
better serve the institutional trade and pointed out the potential sales 
that existed in this specialized market. The survey was financed 
through a grant provided by the Missouri Turkey Merchandising 
Council. 

A new program was launched this year to keep producers better 
informed on current turkey diseases and to alert then1 to disease situa
tions in their communities . This progran1 is in cooperation with the 
Poultry Diagnostic Laboratories at Springfield and Columbia. A bi
weekly newsletter goes to some 80 field service1nen and flock owners 
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who diagnose turkey diseases. An evaluation of the program show
ed it was very well received and almost all the recipien ts wanted the 
newsletter continued another year. 

Field studies included (I) use of corn for turkey shade; (2) evalua
tion of brooder stoves; and (3) use of planer shavings and oak bark 
for turkey litter. The other studies were conducted at the Missouri 
Poultry Experiment Station at Mountain Grove and in cooperation 
with the Missouri Conservation Commission and School of Forest ry. 

The poultry youth program received greater attention during the 
year as Pare I of the new Poultry Science Project was launched. This 
project involved a study of incubation and embryology and was 
especially designed co capture the interest of older 4-H members and 
high school students enrolled in science projects. Several small, 
classroom type incubators were made available for loan co teachers 
and other individuals . Other youth activities included ( I) Poultry 
Youth Tour sponsored by the Springfield Chamber of Commerce; (2) 
participation in the 4-H Poultry Judging Contest in Chicago; (3) Junior 
Fact Finding Conference in New Orleans; (4) FFA Poultry Judging Con
test; and (5) numerous area training meetings for 4-H members and 
leaders. 

Specialists were involved in helping plan and conduct several state 
events during the year including (I) in-service training conference 
for agents with poultry responsiblities; (2) Missouri Poultry Industries 
Convention; (3) Missouri Egg and Turkey Days; (4) State Fair Chicken 
Barbecue Contest; and (5) booths at the Missouri Restaurant 
Convention. 

1973-74 

It was another year of increased interest in the small family size 
flock over most of the country . Hatcheries reported a brisk business 
throughout the year fi ll ing orders for 50-100 chicks of both egg and 
meat-type breeds. Requests for management information quadrupl
ed. The main reason for the increased interest in farm flocks and ex
otic breeds of fowl appeared to be related co the '·back to the eart h'' 
movement and to the energy crisis. To meet the needs of the sn1all 
flock owner, several new pieces of literat ure were developed in
cluding instruction on simplified rations, housing, brooding and rear
ing. The sideband radio was used to keep area specialists up-to-date 
and help them answer questions by the small flock owners. 

Through the aid of special grants, the staff was able to develop and 
carry out several research projects of much interest and value co com
mercial poultrymen. These included: 
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I. Ground Turkey Meat. Various levels of soy protein were add
ed to ground turkey meat and evaluated by taste panels. Recipes were 
developed and tested. A new folder containing the choice recipes was 
printed, with 25 ,000 copies made available. This work was done in 
cooperation with the Food Science and Nutrition Department. 

2. Sanitizing Turkey and Duck Hatching Eggs. This was 
a field study to test the effectiveness o f a new egg sanitizer on the 
market, "Sonacide," compared to an iodine-detergent sanitizer that 
is commonly used on turkey breeder farms. Results of the tests showed 
that "Sonacide" was an effective sanitizer but was not superior to 
o ther sanitizing methods commo nl y used. 

3. Processing Egg Shell and Hatchery Wastes into 
Feedstuffs. Waste materials from egg breaking plants and hatcheries 
were obtained, processed and added to the diets of laying hens. Results 
indicated these materials can be used effectively in po ul try rations. 
Their value as a feed ingredient depends upon the current market 
situation. Utilizing these wastes could mean several mill io n dollars 
addition! income to the poultry industry . 

4. Effect of Protein Levels on Egg Production. Three levels 
of protein were fed . The information gained helped egg producers 
in fo rmulating practical low-cost rations. A new feed formulation ser
vice was offered to Missouri egg producers for the first time this year. 

5. Use of Turkey Meat in Missouri Restaurants. This was 
a survey study involving 200 restaurants in Missouri. It was conducted 
in cooperation with the agricultural economics department. Results 
were published in a special report; 2,500 copies were made available 
to industry leaders throughout the U.S. 

A close working relationship between poultry extension and the 
Poultry Diagnostic Laborato ry, School of Veterinary Medicine, was 
maintained during the year. Since sanitation disease prevention and 
control was a major part of the overall program , it was only logical 
that this close and frequent contact existed. Examples of cooperative 
programs include ( I) special newsletter for turkey field servicemen; 
(2) spring and fall turkey servicemen's seminars; (3) Missouri Egg Day 
and Turkey Day programs; ( 4) feature stories for Missouri Poultry In
dustry magazine; (5) field visits on indi vidual farm problems; and (6) 
writ ing of new MU Guide " Controlling Fowl Cholera in Turkeys." 

Frequent contacts were also maintained between area poultry 
specialist Warren Jaynes and area agronomist Wendall Roberts. Both 
research and educational programs were closely coordinated with 
these two staff members who serve in highly concentrated poultry 
areas. 
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considerable time and effort were devoted to training of foreign 
students. Two groups of Koreans were given instruction in poultry 
and taken on tours to visit Missouri producers and processors. 

Poultry specialists served as ex-officio members of the Missouri Egg 
and Turkey Merchandising Councils. In this role they have maintained 
close contact with indus try leaders and organizations which has 
resulted in many opportuni ties tO assist and advise them with their 
programs. The organizations, in turn, have helped finance Universi
ty research projects ancl programs. 

An incubation project was developed and initiated in the Jackson 
County Public School system in cooperation with youth agents in 
that county . A training session was planned and conducted for 20 
science teachers. Chicks were successfully hatched in primary classes. 
This was a pilot project and the response of teachers, students and 
parents was most enthusiastic. The results indicated it would grow 
rapidly and be used by many schools in the Kansas City area. 

An increasing number of 4-H youth are asking for training in poultry 
judging. Twelve training sessions were organized and conducted in 
the Mid-Missouri and Kansas City Metro areas involving 162 adults 
and youth. 

The specialist served as vice-chairman of the 1974 National 4-H 
Poultry Judging Contest and as chairman of the FFA State Poultry Judg
ing Contest. Judging classes and examinations for the regional FFA 
contests at Rolla and Warrensburg were prepared. Training in FFA 
poultry judg.ing was given at St. Charles and at a regional event at 
State Fair Junior College. In total , 550 students and 45 vocational 
agriculture instructors were involved. 

Missouri youth participated in several n:uional events. Four 4-H 
members took part in the National 4-H Judging Contest in Chicago, 
competing against 17 other state teams . Three 4-H members par
ticipated in the program at the I 974 Junior Poultry and Egg Fact Find
ing Conference, New Orleans. The specialist took part in both pro
grams and served on the youth committee of the World's Poultry Con
gress and Poultry Science Association. A series of 14 poultry bio logy 
science projects developed by the latter committee was published in 
"Poultry Science." 

1974-1975 
The poultry extension program was modified during the year lO 

include planning and supervision of the Mountain Grove Poultry Ex
periment Station. Soon after this station was acquired by the Univer
sity, it was decided by the administration to reduce its operation and 
to turn it back to the state on September I , 1975. Handling the pro-

107 



blems of the station, supervising the fina l Random Sample Tests and 
assisting with th e two transfers took approximately 40 percent of 
the time of one specialise. 

As the poultry industry matured and became:: highly integrated, more 
emphasis was given to field research . Projects concluded or under
way in 1974-75 were as follows: 

(J ) . Ground Turkey Meat 
(2). Processing Egg Shell and Hatchery Wastes into 

. Feedstiaffs 
(3). Effect of Protein Levels on Ea-a- Production 
(4). Confinement Rearing of Turkeys for Optimal 

Efficiency This study dealt with the various systems for raising 
turkeys in confinement. Record were collected and analyzed. From 
this data, unit production costs were projected for controlled en
vironmental housing vs. curtain type housing, and total confinement 
vs. semi-confinement vs. range. 

Records for the study w ere obtained from Missouri and other 
Midwestern states including Iowa and Minnesota. The study was con
ducted in cooperation with the agricultural economics department. 

(5). Youth Activities. Major efforts directed toward youth 
centered around poultry and egg judging and selection; incubation and 
embryology projects; and providing leadership for state and national 
poultry educational programs. 

The extension specialist revised and rewrote the handbook "Judging 
Poultry and Eggs." Five hundred copies were prepared and made 
available to 4-H youth leaders, vocational agriculture instructors ancl 
ochers. 

A pilot project was initiated in the St. Louis County Public Schools 
involving incubation and embryology. A two-session training 
workshop was conducted for teachers. Incubators were used in 
classrooms in five school. Before chicks hatched, a slide presenrn
tion on embryology was used as part of the education experience pro
vided the school children . An evaluation of the program indicated 
it was highly successful and involved over 2000 grade school students. 

State specialists provided leadership fo r several programs such as: 
I) organizing distr ict FFA judging contests 
2) conducting the State FFA and 4-H judging contests 
3) serving as vice chairman o f the national 4-H judging contests 
4) Program co111mittee member, World's Poultry Congress, New 

Orleans 
5) Careers Program chairman, Junior Poultry and Egg Fact Finding 
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Conference, New Orleans 
6) Committee chairman, I st Annual American Royal Dressed 

Broi ler Show, Kansas City 
Some of the key events that specialists helped plan and conduct dur
ing the year included (l) Missouri Poultry Industry Convention; (2) 
SMU Poultry Day at Springfi eld; (3) Turkey Servicemen's Seminar 
(Spring and Fall); and (4) Missouri Egg and Turkey Days. A quarterly 
poultry magazine was sent to some 1,200 industry members. In ad
dition, four special turkey disease newsletters were mailed to field 
servicemen . A new agricultural guide, "Brooding and Rearing Chicks 
for the Family Flock," was printed; two agricultural guides were 
revised . 

1975-1976 
Several "happenings" during the year had an important influence 

on industry and extension programs . A national egg check-off plan 
was approved through a producer referendum. Wholesale egg and 
turkey markets were consolidated. Shifts to larger production units 
and confinement systems for market turkeys were noted. The initial 
steps were taken for state approval of using dried poul try waste as 
a feed ingredient. Services were extended ro game bird producers. 
The poultry youth program moved into high gear. Poultry extens ion 
dealt in one way or another with all of these " happenings. " 

Incubation - Embryology Project: A pilot project was started 
in the St. Louis inner city schools. Forty-four teachers rook part in 
the training workshops and successfully completed the classroom pro
jects w ith 9,400 students . All teachers evaluated the training 
workshops very highly. One teacher expressed it this way : "The 
workshop I attended was well clone . I enjoyed it very much. When 
I agreed co cake on the project, I had my doubts. I knew nothing about 
eggs, incubators, or chicks. I came away feeling like a 'pro.· The 
cooperation from the University of Missouri Extension Center was 
beautiful. '' 

Poultry By-Product:s Tested As Feed lngredient:s: A rotary 
dehydrator was installed at an egg processing plant in southwest 
Missouri to dry egg shells. The egg shell meal was fed to commercial 
laying flocks in the area on an experimental basis to determine its 
value as a feeclstuff. 

Work also continued in the same area on the use of dried poultry 
waste in ruminant diets. Fifty Hereford cattle were fed corn silage 
with various levels of dried poultry waste and soybean 1neal. Research 
data fro1n the project was shared with the State Department of 
Agriculture in an e ffort to get approval for use as a feeds tu ff. 
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Services Extended to Game Bird Owners: The first Game 
Bird Shon Course was held ar UMC in October. Some 75 game bird 
breeders, hobbyists and hunting preserve operators attended. A state 
o rganizatio n was forin ed which will publish a newsletter and per
form other services for its members throughout che year. A reference 
library was started in the poultry department and cwo new slide serits 
on Game Bird Managen1enc were purchased. Several visits were made 
to game bird farn1s to study production and marketi ng techniques 
in o rder t.o better advise new cliente le. 

Other Major Activities: Specialists spent considerable time in 
\.vorking with the Egg and Turkey Merchandising Councils. A quarterly 
magazine was published which kept industry members current on 
research and happenings in the state and nation . They played an im
portant role in keeping producers informed o n the s tatus of the na
tional egg c heck-off program, which was fina ll y approved and will 
becom e effective August l , 1976. The Turkey Council was assisted 
by area food specia lists and ochers in carrying out an extensive pro
motion campaign during the months of May, June and July. Purpose 
of the campaign was ro inform consumers about some of che new 
turkey produ crs whicl1 were a vailable o n the market. 

The fi nal repor t of the Missouri Random Sample Test at Mountain 
Grove was m ade and the station t urned over to the state governmenc 
for disposal. Much of the usable equipment at che station was transfer
red to Columbia. 

Key events, sponsored o r assisted with by the specialises, includ
ed Missouri Egg and Turkey Days, Missouri Poultry Industries Con
vention , National Conference on Fowl Cholera, St:1ce fair Barbecue 
Contest , Egg Grading School and Dexter, Turkey Servicemen 's 
Sem inar and Poultr y Shows at Sedalia and C~tpe Girardeau. 

1977-1978 

The Extension Poultry Production project was primarily focused 
on field research , organizational assistance and youth activities. Most 
of the research w as directed toward solving problems on poultr)' 
wastes, fly control, energy conservation and turkey diseases. Specific 
projects this past year included: 

I. Study on both dried and fresh poultry manure as a feed 
ingredient for beef cattle and sheep 

2. Study on the use of chiourea in controlling flies in caged 
layer operations 

3. Study on the use of a live, oral vaccine in controlling E. 
coli in turkeys 

11 0 



4. Study on injecting curkcy hatching eggs with selected an
tibiotics for the purpose of controlling egg borne diseases 
and improving poult quality 

These projects, designed to help solve major problems affecting 
Missouri poultry producers, were conducted in cooperation with 
ocher disciplines on the campus, namely animal husbandry, entomolgy 
and the School of Veterinary Medicine. 

Extension specialists had the responsiblity of planning and conduc
ting the Missouri Poultry Industry Convention, a two-day educational 
event held at Jefferson City. Specialists also had the main role in con
ducting the Missouri Game Breeders annual meeting in Colurnbia and 
in publishing their bi-monthly newsletter. Other poultry organiza
tions assisted during the year included the Missouri Egg Merchandis
ing Council and the Missouri Turkey Merchandising Council. Area 
specialists having poultry responsibilities were visited and supplied 
with up-to-date information on poultry housing, the small farm flocks , 
exotic breeds and strains of poultry. 

Extension specialists published six management columns in "Turkey 
World" magazine, prepared a new UMC guide on turkey breeder 
managen1ent and revised and reprinted several other poultry guides. 

Over 2 1,000 youths h:1ve been involved in the incubation and em
bryology projects in public schools. Nine workshops were conducted 
and 204 teachers trained to teach the embryology project. This pro
gram, concluct<::d in cooperation with the Missouri Department of 
Education, grew at a rapid rate . 

Another major youth program was the training of 4-H and FFA 
members in poultry judging. Some 650 young people were trained 
at poultry judging events during this year. 

Due to the integrated organizational structure of the poultry in
dustry, many producer problems were hancllecl on an individual basis, 
through newsletters, telephone, farm visits and printed materials. 
Some shifting in activities and reduction in program was anticipated 
for the 1978-79 year because of the reduction in staff. 

1978-1979 

The Extension Poultry Project was primarily concerned with field 
research, assistance and problem solving for many individuals and 
firms with cornmon and unique requests, with youth prograrns and 
with keeping co1nmercial poultry and egg producers current on pro
duction and rnarketing methods ancl other related information. 

Field studies included: 
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1). Control of the Northern Fowl Mite - A sprayer was 
developed co treat caged layers . Several chemicals are be
ing evaluated 

2). Thiourea - Field reseed as a control of house tly 
emergence in cage layer manure 

3). Egg Shell Quality - Study of various production and 
management factors and how they relate co the shell quali
ty of commercially produced eggs 

All field research was conducted with the cooperation of other staff 
of appropriate disciplines. 

Answering the day-by-day requests for information on all types of 
domesticated poultry, exotic birds and rabbits was a time consum
ing task, yet an imporrant function that extension poultry specialists 
performed daily . 

Attention was given co trouble areas involving human environment. 
Fly control in poultry operations and manure management and use 
were two such areas . 

Ocher areas such as feeding poultry waste to ruminants and use 
of solar energy in poultry production facil ities were addressed in area 
meetings and statewide conferences. A field study was planned in
volving the use of solar energy in two turkey brooder houses in 
southwest Missouri . 

The conference was used to com.municate with key poultry industry 
members. Some of the more important events were the: 

I) Missouri Poul try Industry Convention (2 clays) 
2) Missouri Turkey Day (I day) 
3) Pullorum Testing Workshop ( 'h day) 
4) Missouri Game Breeders Annual Conference (I clay) 
5) North American Game Breeders Short Course (3 days) 
Extension specialists served as ex-officio members of the five 

poultry organizations in the state. They worked closely with the State 
Department of Agriculture. Examples were providing a workshop on 
pullorum testing for I 0 fi eld men of the state who tested birds at 
poultry shows and fairs and assisting state egg inspectors by advis
ing chem on egg quality problems. 

The youth program involved 4-H, FFA, private and public schools 
and other youth. 

The Incubation and Embryology Project enrolled 22,478 youth with 
an estimated 8,000 co 10,000 unreported and continued to grow. Ex
tension specialises conducted five incubation workshops with 220 
teachers attending. An estimated 55 incubators were rented or loan-

112 



ed to furthe r help the project. The publication "Incubation and Em
bryology of the Chick" was distributed to 350 persons. 

Participation in FFA and 4-H judging events increased. Specialists 
conducted the state FFA and 4-H contests and assisted in organizing 
area and district FFA and 4-H contests and workshops. One specialist 
served as chairman of the National 4-H Judging Contest. Emphasis 
was placed on training vocational agriculture teachers to teach 
judging. 

A new program to integrate egg nutritional information into the 
incubation-embryology school projects was initiated successfully. 
Over 300 kits of egg nutrition materials were distributed to teachers 
for classroom use. 

Because of a reduction in staff, less work was done in turkey pro
duction areas and with the game bird segment of the industry. 

1979-1980 
The Extension Poultry Project was primarily concerned with field 

research , assistance and problem solving for many individuals and 
firms with common and unique requests, youth programs, keeping 
comn1ercial pou ltry and egg producers current on production and 
marketing methods and other related information, and working with 
state poultry organizations in an ex-officio capacity. 

Field studies included: 
1. Poultry litter as a feedstuff for ruminants - A round 

bale tub grinder has been shown to be effective in reducing 
particle size of wet caked litter (a cooperative study between 
poultry specialists and p roducers). 

2. Egg shell quality - One year's data was collected on pro
duction and management factors associated with egg produc
tion. The data was evaluated to determine possible correla
tion with egg shell quality (a cooperative study between 
veterinary medicine, poultry and Agri-Foods, Inc.). 

3. Two solar turkey brooding units were evaluated in the 
southwest Missouri area (a cooperative study between ag 
engineering, poultry and p roducers). 

4. Northern fowl mite chemical application and efficacy con
tinued in the field (a cooperative study between entomology, 
poultry and producers). 

5. A feed-through house fly control agent study was in
itiated in the southwest area. 

6. Egg breaking plant waste water clarification p roject 
continued at Neosho (a cooperative study between poultry, 
ag engineering and Kraft Foods). 
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7. Pilot work is underway studying the nutritional value 
of stillagc in a poultry feeding program and handling pro
cedures that will be required with the on-farm gasohol 
p rogram. 

Answering the day-by-day requests for information on al l types of 
domestic poultr y, exotic birds and rabbits was a rime consuming rask 
yet an i1nporrant func tion that excension poulcry specialists performed 
almosc dail)' . 

Several po llurion (land and ai r), fly and noise problems were ser
viced. O ne operntion required a significant study on the potential 
of methane generation to reduce pollution and provide e nergy for 
use in the produc tion unit. Plans were developed and accepted. This 
was a cooperative effort between poultry , ag engineering and the 
producer. 

Efforts co provide up-to-dare information to induscry members in

cluded educatio nal programs such as Missouri Turkey Day, Missouri 
Poultry Conven tion Programs, Egg Graders Workshop and a Game 
Bird Conference. At these conferences current problems were address
ed and training provided . 

Co1nmunication w ith key poultry industry members was 
strengthened by participation in the board meetings of the Missouri 
Egg Merchandising Council, Missouri Egg Industries Association, 
Missouri Turkey Merc handising Council and the Game Bird Associa
tion. Poultry specialists continued to work toward a clost: working 
re latio nship with the State Departme nt of Agriculture, especially in 
areas of egg marketing and quality and poultry health and disease con
trol. An egg grading workshop was conducted for ne w state egg 
inspectors. 

The youth program involved 4-H, FFA, private and publi c schools 
and other youth. 

The Incubation and Embryology Project enro lled large numbers of 
school and 4-H members and continued to involve m ore youth than 
any other single project. The estimated enrollment for this year was 
24,500. 

Participation in FFA and 4-H judging events increased. Specialists 
conducted the state FFA and 4-I-I contests and assisted in organizing 
area and distr ict FFA and 4-H contests and workshops. One specialist 
served on t he Poultry Science Careers Comn1ittee and the Midwest 
Poultry Federation Youth Committee. Another served as secretary
treasurer of the Poultry Science Association. Einphasis was placed 
on training vocational agriculture teachers to teach judging. 
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1980-1981 

This year the Extension Poultry Project centered its concerns on 
field research, problem solving for many individuals requesting in
formation and assistance, small farmer needs, rabbit production and 
marketing problems, working closely with state and regional poultry 
organizations co provide educational programs to the various segments 
of the industf)' and providing leadership for youth programs especially 
in the areas of judging (selectio n and grading) and incubation and 
embryology. 

Programs involved: 
I) Storing caged hen manure and floor litter to maintain quality 

was studied by devising small (40 kg) silos to study storage techni
ques. Pilot results demonstrated the need for a readily available car
bohydrate energy source for proper ensiling, and a total moisture level 
of 4 5 percent was shown to be optimum for poultry manure ensiling. 

2) Methane generation from a cage laying o peration was determin
ed co produce an enegry level sufficient to provide all the lighting, 
heating and cooling needs of the egg production unit. 

3) Two laboratory pilot systems (designed to re trieve egg from 
waste water at egg breaking p lanes) were scaled-up and tested. Addi
tional modificacions were planned in cooperation w ith Kraft Foods , 
Neosho , to improve this economically important salvage operation . 

4) One result of a very successful Turkey Day program was the 
desire to lengthen the 1982 program to two clays with a joint p ro
gram with the School of Veteri nary Medicine and co continue the in
dustry exhibit area successfully initiated in 1981. 

5) Considerable rime was devoted to providing agent training in 
poulcry problems relating to che small flock and to rabbit produc
tion and marketing. Probabl)• 80 percent of the clientele assisted via 
phone and correspondence are persons wich small numbers of birds 
or animals (no n-commercial). Of these, the majority were referred 
by a co uncy o r area extension staff member. 

The incubacion and embryology projecc continued co grow and pro
vide unique opportunities for youth agents and teachers to provide 
an unusual classroom experience to 28,400 youth in the state. Several 
teacher workshops were again held co provide training in this area. 

A pilot project was designed to introduce the incubation project 
to a rest home for the elderly. The rest home staff was asked to observe 
the residents and evaluate their reaction co the experience. The staff 
reported unusual interest and attention by the residents and requested 
the experience be provided again. 
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Opportunities for the exploration of careers related to the poultry 

industry were available to 4-H and FFA members. As members of the 
Poultry Science Association Careers Committee, Missouri poultry 
specialists organized a careers booth at che Nationa l Careers Show 
at the National Ff A Convention in Kansas City. An estimated 1, 500 

youth and teachers visited the booth where 1 ,050 career booklets, 
"Your Future in Pou ltry Science" and "Careers in the Poul try In

dustry," were distributed. 
Stace and area extension specialists were involved in furni shing 

classes and helping o rganize 10 FFA events which involved 910 boys 
and girls . More than 170 4-H members participated in the county. 

area and state judging events assisted by state and area specialists. 

1981-1982 

The 1981-82 year consisted of poultry extension programs describ

ed as: 
I. " Field Studies" or " Demonstration Progra1ns." (The two signifi

cant accomplishments in this area were the development of a techni
que for successfully controlling the Northern fowl mite on caged birds 
and a method for the clarification of egg breaking plant waste water.) 

2. "Extension Educational Programs." (These were cooperative 
educational programs with poultry organizations; providing in-service 
educational experiences for extension field srnff; educacional programs 
and information for the non-commercial producer; and yo uth pro
jects with emphasis on leader and field staff training in incubation, 
embryology, selection , grading and judging poultry and eggs.) 

3. " Extention Educational Activities" which included : 
a) Correspondence, telephone, farm and business visits and per

sonal conferences providing producers, processors and others 
with information, ideas for problem solving, ere. 

b) Commirtee and leadership functions 
c) Plan ning workshops, tours, exhibits, demonstrations, 

meecings as the need arose 
cl} Attending in-service training suc h as p rofessional meetings, 

convention, conferences, sem inars and tours 
A small fann family rabbit management meeting was conducted in 

St. Charles with 59 attendees. 
An Extension Rabbit Committee was established. T he state poultry 

specialist assumed a leadership role. Industry members (Pel-Freez Rab
bit Processors, Inc . and Ozark Rabbit Cooperative Association) were 
involved in the planning. Committee objectives were I} learn the in-
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dustry size, scope, problems and resources; 2) discover ways exten
sion can assist the industry; and 3) develop industry support and 
cooperation fo r educational , research and youth programs. 

An industry wide survey of rabbit producers was made. Over 400 
questionnaires were mailed . Personi1l interviews were conducted with 
selected producers and survey results were made available to the 
public in I 982-83. Part of the committee work involved a cooperative 
effort with Dr. Morris Talley. Lincoln University and area and local 
extension specialists in south Missouri . 

Teache r incubation workshops , conferences , exhibi ts and 
demonstrations were conducted in 15 counties. Three hundred thirty
three teachers received training in o ne or more of these subjects and 
used the info rmation and skills learned ro teach stude nts and club 
members. 

A 30-minute v ideo tape was pro duced on " tncub:uion of Chicken 
Eggs in the Classroom." It was used as a training aid for extension 
yourh agents , teachers and leaders. A second 30-minutc video tape , 
"Brooding Chicks in the Classroo m," is being planned for release in 
1982. 

Other activities included setting up classes for poultry and egg judg
ing contests w hic h involved 12 contests and 733 students; judging 
poultry and egg shows :11 Southeast Distri ct Fair, Northeast District 
Fair and Lafayette County 4-11 Fair; training State 4-fl Pou ltry and 
Egg Judging Team and taking it to National Contest where members 
took sevench place in competition with seventeen states; organizing 
and conducting a tour of the University Poultry Research Farm for 
65 students from Marshall ; developing an exhibit on careers for the 
three-day National Agricultural Careers Show, Kansas Cit y; o rganiz
ing a Careers Pa ne l for Midwest Poultry Federation Conve ntio n; 
o rganizing industry tours of exhibitors for the Midwest Poultry Federa
tion Convention Youth Committee; working successfully co get the 
State FFA organizatio n to send two delegates to the Midwest Poultry 
Federation Yo uth Program, which was an annual event for them ; plan
ning and organizing a three-clay Egg Quality Surveillance Workshop 
in coope ratio n with the USDA. Trainees were 12 state employees tak
ing over federal inspection at egg processing facilities in Missouri; 
successfully planning and conducting the Missouri Turkey Day and 
playing a role in organizing the firs t Missouri Turkey Disease Day; 
planning the educational p rogram fo r the Missouri Po ultry Conven
tion , Springfield. 
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1982-198J 

Summary of poultry extension achievement this year: 
A. Wrote and produced a 30-minute video cape, "Broocling Chicks 

in the Classroom," which was widely used to train extension youth 
leaders, school teachers and 4-H project leaders. It was important 
in that it related to the proper care of chi cks, a concern for 111any 
of the ' humane treatment of animals' groups. 

B. Taught a three-day workshop for all Missouri Department of 
Agriculture employees inspecting eggs and egg products in the state. 
Fourteen people completed the training, which was the only fonnal 
training they received; therefore, it was in1portant to the state's egg 
industry . Many were hired who had little o r no previous knowledge 

of eggs, egg produces or general agriculture . 
C. Successfully organized educational programs and experiences 

for poultry industry me111bers. These included Missouri Turkey Day 
- I I 0 registered and Missouri Stace Poultry Convention-Education Ses
sions Chairman - 13 I registered. Staff provided leadership and 

assistance with Missouri Turkey Health Day - 85 accendecl; first an
nual Missouri Commercial Rabbit Producers Conference, Springfield 
- 359 attended; and Rabbit Processors Conference - 40 aucncled. The 
formation of a regional Rabbit Processors Organization resulted from 

this meeting. 
0 . Served as chairman of the National FFA Poultry and Egg Con

test , Kansas City , organizing and conducting the contest; revised and 
distributed che "Judging Poultry and Eggs" manal used co teach judg

ing classes 
E. Ex-officio member of the Missouri Egg Merchandising Council , 

Missouri Turkey Merchandising Council , Missouri Egg Industry 
Association, and the Missouri Turkey Industry Associacion
advercising and assisting in various ways 

F. Member of the Conference Co1nmittee National 4-H Poultry and 
Egg Conference; trained state 4-H ccan1 , served as coach, sec up egg 

classes for the National Contest; wrote section for new National 4-H 
publication on production judging 

G. Chairman of the Missouri Egg Merchandising Council Awards 
Committee who selected the industry "Poultry Man of the Year" 

H. Assisted and advised in the revision o f a rabbit production 
publication with Dr. Voge and Dr. Swartz 

I. Selection con1mittee chairman for the Poultry Proficiency Award 
to select a youth co compete in national competition at the FFA 
Convention 
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J. Organized, in cooperation with the state turkey groups, the first 
annual State Fair Turkey Barbecue Contest with l 0 contestancs; Glenn 
Geiger was also superintendent of the 23rd annual State Fair Chicken 
Barbecue Contest with 34 contestants. 

K. The 4-H incubation-e1nbryology projecc continued to grow and 
was the largest single activity-project in the state as far as numbers 
of you ch and leaders involved. Efforts were with starting pilot pro
grams in counties or areas not yet involved. This past year training 
workshops and materials were provided for 328 teachers, youth 
leaders and 4-H extension staff members. Statewide 1,584 adult 
leaders were involved. A total of 50,509 youth participated with 5,570 
known to be of minority groups. 

L. Designed, sec up and conducted business at a booth "Poulcry 
Careers" in the National Agriculture Careers Show; contacts made 
with over 500 youth and adult leaders, teachers and advisors; prepared 
and distributed a publication on careers in the poultry induscry. 

M. One important aspect of the work of the extension poultry 
specialist is to serve the sn1all farm family, hobbyist and others out
side of the commercial arena. Since the poultry project was limited 
to one poultry area extension specialist, many requests for informa
tion and assistance came directly to the state specialist or through 
county extension offices. It can be considered a "notable achieve-
1nent" getting this accon1plished since requests related to a wide varie
ty of subjects dealing with many species of small animals and birds. 
Over 850 requests for information coming via office calls, letter and 
telephone were handled. 

N. Glenn Geiger received the 1982 Mericorious Service Award 
presented by the Missouri Association of Extension 4-H Youth 
Workers for unique support and contributions to the Missouri 4-H 
program through innovative projects and teaching methods used in 
developing the statewide incubation and en1bryology project. 

0. Field studies continued in the areas of ensiling cage layer manure 
and control of Nor thern fowl 1nites. Because of the physical nature 
of cage layer manure a system to convey the wet manure separately 
to the top of an upright silo where it is combined with dry ingre
dients was needed. Such a unit was constructed . A field test was con
ducted using Permethrin impregnated plastic strips suspended from 
the top of colony layer cages. Excellent control of Northern fowl mites 
was obtained using 1 to 6 strips per cage. Studies on the efficacy and 
economics of this system continued. 
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1983-1984 
A chemical residue avoidance program for.Missouri's poultry and 

egg producers was initiated. A wide variety of insecticides, drugs and 
other chemicals were used on poultry farms and in processing plants. 
Non-approved or i1nproperly used approved che1nicals could cause 
unacceptable residues in poultry meat or eggs resulting in economic 
losses . Cooperation was secured from state poultry organizations to 
distribute to commercial producers and processors through their 
regular mailings, articles and publications (prepared by extension 
specialists) to 425 persons. Two UMC agricultural guides on fly con
trol in caged layer buildings were distributed. Five new guide-type 
publications were distributed with the Missouri Egg Merchandising 
Council newsletter. A phone survey of state industry organization 
leaders revealed their conern about residues and interest in 
cooperating in producer education efforts . A 50-slide set on "Safe 
and Wholesome Poultry Through Residue Avoidance on the Farm" 
was made available for use by contractors and integrators or individual 
members. 

Extension specialists supported youth programs in many ways. 4-H 
enrollment in rabbit projects showed 661 members and 198 leaders. 
Glenn Geiger assisted Dr. Vogt and Dr. Swartz in the " Raising Rab
bits for Beginners" publication which was printed and distributed . 
He also revised the 4-H " Raising Rabbits for Meat" which was then 
reprinted and distributed . 

Staff helped plan, organize and conduct the second annual Missouri 
Com1nercial Rabbit Producers Conference in Springfield with 200 
adults and 15 youth attending. Staff also helped organize and con
duct the 1984 Missouri Turkey Day and Turkey Health Days at 
Springfield with 100 attending. The 1983 Missouri Poultry Conven
tion also held in Springfield, where the "Poultry Man of the Year" 
award was again presented. 

4-H enro llment in poultry projects showed 807 members and 320 
leaders. The incubation-embryology program continued to grow 
showing an enrollment of 29,700 members and 653 leaders. A new 
" leader publication" was developed dealing with advanced incuba
tion projects. Also the basic project publication, "Incubation and Em
bryology," was revised and reprinted. Special efforts were made to 
introduce and involve minority groups. Thirty-five black teachers 
received training in incubation workshops. 

Northern fowl mite was a persistent pest of commercial caged layer 
flocks. Heavy infestations resulted in lowered disease resistance and 
econon1ic losses from stained and downgraded eggs. Field research 
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de1nonstrated, on commercial poultry farms, the effectiveness of 
permethrin impregnated plastic strips in controlling Northern fowl 
1nites in caged layer operations. Results were excellent. Within 29 
days post-treattnent, significant reductions in mite populations in all 
treatment groups was obtained. Significant reductions in mite numbers 
continued throughout the test. Preliminary field data indicated im
proved egg production with the elimination and control of Northern 
fowl mites. Producers were anxious to use this product when it 
became commercially available. 

Cage layer manure can be composted or dried and fed to ruminants. 
The high cost of fossil fuel dictates that the manure be fed in a wet 
state. Progress continued on another fie ld study of newly designed 
equipment that can transport wet and dry ingredients to the top of 
an upright silo where they could be combined for ensiling. The newly 
designed motionless-impact prototype ensiler was tested and used 
to fill a silo with a pretested feed formulation (10 percent cracked 
corn, 20 percent dried fescue, 30 percent water, and 40 percent fresh 
cage hen manure). 

1984-1985 

The embryology-incubation project designed to provide youth some 
experiences relating to reproduction processes continued to grow. 
Four teacher workshops were conducted where 195 teachers received 
training on incubator operation and care for chicks after hatching. 
Each teacher was requested to evaluate the classroom experience 
following co1npletion of the project, evaluating both the training 
received and support 1naterials supplied. Statewide 4-H enrollment 
data shows 32,777 youth completed the learning experience with 
732 teachers and other leaders involved. In addition, 85 teachers and 
individuals borrowed incubators from Glenn Geiger's office, involving 
about 1,870 youth . 

Gieger developed "A Guide to Understanding the Incubation and 
Embryology of the Chick" which was used as reference material for 
the FFA written contests and also in incubation projects. 

The" 1985 Missouri Game Bird Directory" was also revised, printed 
and distributed. Two hundred ten questionnaires were mailed to game 
bird raisers and hobbyists to make the directory as complete as 
possible. 

The third annual MAKO Commercial Rabbit Meat Producers Con
ference was held in Springfield with approximately 60 attending. Staff 
helped organize the first State Fair Rabbit Barbecue Contest with 11 
contestants. Staff again served as superintendent for the 25th State 
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Fair Chicken Barbecue Contest with 40 concestancs and fo r che 4th 
annual Scace Fair Turkey Barbecue contest wich 14 entries. 

Glenn Geiger was in charge of the State FFA Po ultry Judging Con
test and also assisted wich area and district FFA contescs. Several judg
ing workshops were also conducted co train instructors and ce::ams 
in poulcry selection and grading. 

Scaff helped organize, set up and conduce che 1985 Missouri Turkey 
Day and Turkey Health Day held at the UMC Li vescock Cen cer with 
I 00 anending. Scaff also helped plan and conduce che State Poultry 

Convencion held in Springfield. 
Glenn Geiger also served on the Small Farm Family Program and 

Alternative Enterprises committees whose purposes were co cooperate 
with fami lies for three objectives: I) reduce farm expenses through 
wiser purchases and more efficient farming practices; 2) substitute 

fami ly work and items grown or made at home for purchased ser
vices and goods; and 3) increase family income by productio n of more 
goods and services fo r sale. Families were e ncouraged to find al ter
nate enterprises such as game birds; small poultry flocks , layers or 
broilers; bees; fish farming; Chris tmas trees; fruit and vegetables to 
help che family income. This was in coop<:ration with Lincoln Univer
sity and various extension staff in the srnte. 

The Residue Avoidance program for poultry meat and eggs con
tinued. le was determined via sample interviews of 15 commercial 

egg producers that articles wrinen and guide sheers distributed were 
not read and used by the vase majority of producers. Two conclu
sions resulced from the interviews: I) Missouri egg producers are not 
concerned, in general, about the residue problem; 2) they do not spend 
much time reading or worrying about things not directly related co 
their problems. Following the interviews, it was decided this plan 
o f work needed to be amended. 

Research continued o n the cechniques and equipme nt used co en
sile cage layer manure. A flat wall motionless-impact mixer was reseed 
10 decermine the adequacy of mixing a pretested feed formulation. 
The mixcure failed to ensile, and there was some spoilage due to in
adequate mixing. Wo rk concinued o n developing new ensiling pro
grams for cage layer manure utilization . 

Field data indicated improved egg produccion with the eliminacion 
of Norchern fowl mites on the two commercial egg farms where the 
permechrin impregnated strips were used. These strips have been used 
for 30 monchs and remained effective in contro lling mite infescations. 
Dr. Roberc Hall of the UMC Entomolgy Deparcmenc cooperated with 
chis field study. 
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Youth poultry tour in 1966 sponsored by the Springfield, Missouri, Chamber of Com
merce and the Missouri Agricultural Extension Service. 

1984 collegiate judging team at the national contest at the University of Arkansas 
in Fayetteville (left to right) Chris Boeckmann, Abdullah Issa, Mary Rose Mgema, 
Dennis Taylor and Coach Glenn Geiger. 
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Handicapped young people at the Woodhaven Christian Home, Columbia, Missouri, 
learn how to gather eggs and care for laying hens in this modern cage laying facility. 
Poultry extension specialists and the UMC faculty were involved in the planning and 
development of this unique project. 

Judging dressed poultry by FFA students in the state poultry judging contest as con· 
ducted by Glenn Geiger, poultry extension specialist for Missouri. 
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The hatching of an egg interests peo
ple of all ages. This scene in the FFA 
exhibit at the Missouri State Fair 1968 
demonstrates the fascination young 
children show in this miracle of life. 

With Coach Glenn Geiger (left), extension poultry specialist, is the 1985 UMC Poultry 
Judging Team that competed in the Southern Regional Contest, University of Ten
nessee. Team members (left to right) are Laura Koenigsfeld, Julie Brandt and Elaine 
Koenigsfeld, all from Linn, Missouri. 
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Former Missouri Governor Christopher S. Bond proclaimed February 1984 as "Poultry 
Industries Month." The governor recognized the importance of turkey, chicken and 
eggs to the farm economy of Missouri and to the diets of people. He urged all 
Missourians to eat and enjoy more poultry and eggs during the month of February. 
Present at the proclamation signing were (left to right) Joe Jurgensmeyer, Missouri 
Turkey Industries, Tipton; Pat Koenigsfeld and son Brendan, Missouri Turkey Mer
chandising Council, Linn; Jim Plyler, president, Missouri Turkey Merchandising Coun
cil, Carthage; Gov. Bond; Glenn Geiger, UMC poullry extension specialist ; Carolyn 
Gooch, commodity marketing specialist, Missouri Department of Agriculture, Jetter· 
son City; and Jim Huhmann, treasurer, Missouri Turkey Merchandising Council, Tip
ton. Geiger served as spokesman for the group. 
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The 1981 Careers Show, a part of the National FFA Convention, provided many youth 
wi th their first experience watching a chick hatch. The "homemade" incubators and 
the hatching events attracted hundreds of young people and adults alike giving ex
tension specialist Glenn Geiger the opportunity to talk with them about their career 
opportunities within the poultry industry. 

Glenn Geiger, Missouri state extension poultry specialist, mans the educational ex
hibit sponsored by the Poultry Science Association at the 1982 Careers Show held 
at the FFA National Convention in Kansas City. This three-day event gave thousands 
of youth the opportunity to learn about "Careers in Poultry Science." 
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The 1982 Poultry Judging Team participated in the National Poultry Judging Con
test at the University of Arkansas. They are (left to right) Stanley Coday, Mansfield; 
Russell Perry, Ohio; Coach Glenn Geiger, extension specialist; Grace Abuo, Nigeria; 
and Mohammud Gure, Somalia. The team finished in eleventh place. 

Poultry extension specialists have acted as superintendents for the State Fair Poultry 
Barbecue Contests for 25 years. Here the judge (left) inspects one of the 50 con· 
testants' equipment and techniques while man's best fried waits patiently for the finish· 
ed product. 
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Gov. John Ashcroft proclaimed September 1985 " Egg Month" and recogQized the 
contributions Missouri egg producers give to Missouri 's agricultural economy. Pic
tured at the proclamation signing are (left to right) Carolyn Gooch, commodity 
marketing specialist, Missouri Department of Conservation; Glenn Geiger, state ex
tension poultry specialist, Columbia; Gene Sederwall, Moore Quality Farms, LaPlata; 
Gov. Ashcroft; Jo Manhart, Missouri Egg Merchandising Council, Columbia; Wanda 
Sederwall, LaPlata; Lorine and Don Joannes, egg producers, Jefferson City. 
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While little scientific research has been done in the development of breeding stock, 
reproductive improvement is beginning to be a basic concern of commercial rabbit 
meat producers and processors. Here a method of recording "bunny" weights is 
demonstrated at the Pel·Freez Research Farm. The rabbit industry learns much by 
working with extension and research persons with experience in poultry science. 

Extension and resident staff get many requests for help. In the early 1980s, the com· 
mercial rabbit industry asked for some assistance from the poultry department. Or. 
J.E. Savage, department chairman, is shown on a tour of the Pel-Freez Rabbit Meat 
Processing Plant in Rogers, Arkansas. He is observing the procedures used to. 
"season" and dry pelts. 
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Extension Guidesheets 
1967-8S 

Number Tide Author Year 
8351 Brooding and Rearing G. Geiger, W. Russell 1978 

Chicks for the Family 
Flocks 

8920 Brooding and Rearing G. Geiger, H. Biellier 1979 
Ducklings and Goslings 

8790 Brooding and Rearing \Y/ . Russell, H. Biellie r 1979 
Turkeys 

8750 Building Turkey Range H. Bicllier, W. Russell, 
Feeder R. Ricketts 1966 

8701 Controlling Bluecomb 8 . Moseley , W. Russell 1978 
Disease in Turkeys 

8904 Control o f Poultry E. McCune, W. Russell 1979 
Disease O utbreaks 

8516 Controlling Cannibalism W. Russell, G. Geiger 1967 
in Po ultry 

8702 Controlling Fowl E. McCune, W. Russell 1979 
Cholera in Turkeys 

8800 Downgrading of W. Russell, H. Biellier 1968 
Turkeys - Causes and 

Remedies 
8514 Egg Defects- Causes & W. Russell, O. Cotterill 1977 

Re1nedies 
8556 Farm Refrigeration of W. Russell , G. Geiger 1966 

Eggs 
2050 Feeding Poultry Litter to M. Bradley, W. Russell 1964 

Beef Cattle 
8459 How to Build a Poultry G. Geiger, and ). 

Disposal Unit Vandepopuliere 1980 
8458 Incinerators for Use on Walter Russell 1966 

Poultry Farms 
8500 Keeping Layers for the G. Geiger, W. Russell 1970 

Family Egg Supply 
8508 Lighting for Laying Hens W. Russell, H. Biellier 1973 
8803 Market Turkey Flock W. Russell, H. Biellier 1968 

Management Check 
Sheet 
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8352 Nutrient Requirements G. Geiger 
of Chickens 

8700 Paracolon Arizona B. Moseley, W. Russell 
Infections in Turkeys 

9331 Poultry Manure- A W. Russell, ]. Falloon 
Valuable Fertilizer 

8504 Raising Started Pullets W. Russell, Q. Kinder 
8350 Rations for Chicks, G. Geiger, ) . Savage 

Pullets, and Laying Hens 
8550 Sanitation Program for G. Geiger 

Quality Egg Producers 
9525 Techniques and Hazards G. Chambers, 

of Rearing Pheasants W. Russell 
8456 Tips on Building In- G. Geiger, W. Russell 

dividual Nests 
8802 Turkey Breeder Flock W. Russell, H. Biellier 

Management Check 
Sheet 

8800 Turkey Breeder H. Biellier, W. Russell 
Management 

8922 Weeding with Geese G. Geiger, H. Biellier 
1132 Missouri Poultry W. Russell, G. Geiger 

Hatcheries 
1130 Turkeys Raised, 1959, W. Russell 

1964 
1131 Chickens on Farms, 4 W. Russell 

Months of Age and 
Over, 1959, 1964 

Various Publications 

Number Title 
F194 How to Cut Whole 

Chickens into Pieces 
195 
4H 

Using Turkey Pares 
Raising Rabbits for Meat 

Author 
L. Voss, L. Wilson 

L. Voss, L. Wilson 
G. Geiger, 
A. Ausherman 
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1976 

1968 

1971 

1966 
1966 

1979 

1978 
1966 

1967 

1979 

1979 
1968 

1966 

1966 

Year 
1973 

1972 

1984 



MP554 Raising Rabbits for D. Vogt, H. Swartz, 
Beginners G. Geiger 1983 
Judging Poultry and G. Geiger 1983 
Eggs 
Missouri Turkey Field W. Russell 
Studies-1969 

886 Changes in Turkey Con- V.J. Rhodes 1970 
tracting 1967-1968 

B879 Contract Production of E: Thompson, 
Turkeys V.J. Rhodes 1969 
Missouri Turkey Breeder R. Stout, H. Biellier, 
Management Survey W. Russell 1973 
Facts about Missouri's W. Russell , G. Geiger 1973 
Poultry Industry 
A Guide to Understan- G. Geiger 1985 
ding the Incubation and 

E1nbryology of the 
Chick 

1985 MO Game Bird G. Geiger 1985 
Directory 
Planning a Chicken W. Russell, G. Geiger 1981 
Barbecue 

C882 Artificial Insemination H. Biellier, W. Russell 1966 
of Turkeys 

SR162 Survey o f Missouri L. Voss, W. Russell 1974 
Restaurants on Use of 

Turkey Products 
SR137 Institutional Survey of L. Voss, W. Russell 1972 

the Use of Turkey Pro-
products in Missouri 
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Other Services 
American Poultry Historical Society 

The American Poultry Historical Society was organized in 1952. 
Prof. Kempster and Prof. Funk became charter life members. Funk 
became active in the organization and served as secretary 1964-66, 
vice-president 1969-71 and president 1971 -73. He also handled the 
election to the Poultry Hall of Fame in 1965, 1971 and 1974. During 
his administration as president, plans were developed for producing 
"American Poultry History, 1823-1973," with Dr. O.A. Hanke, editor. 
Funk wrote the chapter on hatcheries. 

One of the principal projects of the APHS has been the develop
ment and support of the Poultry Hall of Fame which honors persons 
who have made outstanding contributions to the poultry industry. 
Prof. Kempster was named to the Poultry Hall of Fame in 1956 and 
Funk in I 968. Both of their portraits are on display in the Poultry 
Hall of Fame located in the National Agricultural Library, Beltsville, 
Maryland. 

Portrait of Harry L. Kempster in the Poultry Hall of Fame in the USDA National 
Agricultural Library, Beltsville, Maryland. 
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Portrait or Dr. Ernest M. Funk in the Poultry Hall or Fame in the USDA Agricultural 
Library, Beltsville, Maryland. 

E.M. Funk, president of the American Poultry Historical Society, presenting Or. Don 
Warren with his membership plaque in the American Poultry Hall or Fame, May 15, 
1972, at the Hall of Fame In the National Agricultural Library, Beltsville, Maryland. 
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World's Poultry Science Association 
The principal activity of the World's Poultry Science Association 

is to sponsor, organize and support the World's Poultry Congresses 
which are now held every four years. Funk became a member of this 
Association in 1948 when he was asked to solicit memberships in 
support of the Congress. He served as chairman of the U.S. commit
tee for scientific papers for the Congresses held in Edinburgh in 1954 
and Mexico in 1958. U.S. Department of State appointed Funk as ad
visor to the U.S. delegation to the Congresses held at Mexico City 
in 1958 and Sydney in 1962. After serving on the Council for 22 years, 
Funk resigned in 1970 at Madrid. Dr. J.M. Vandpopuliere became a 
director of the Association in 1984 and now (1985) continues in that 
office. Dr. and Mrs. Funk attended the Congresses held at Cleveland, 
Ohio, in 1939 , Copenhagen in 1948, Mexico in 1958 and Madrid in 
1970. Funk also attended the Congresses held in Sydney in 1962 and 
New Orleans in 1974. 

Missouri was very active in the Congress held in Cleveland, Ohio, 
in 1939. Prof. Kempster with the cooperation of Aubrey Fellows of 
Salisbury and other poultry industry members, obtained an appropria
tion from the Missouri Legislature for $5,000 for an exhibit at that 
Congress. Funk and A.D. Greenlee of St. Louis served as a commit
tee to plan the exhibit. They employed a St. Louis firm to design and 
prepare the exhibit. 

The Congress provided space for what was called the Hall of States. 
Two large booths were prepared and used to tell the story of 
Missouri 's Poultry Industry and the poultry research work being done 
at the University of Missouri and the Poultry Experiment Station at 
Mountain Grove. 

Books Published 
" Poultry Science and Practice," Winter and Funk, published by Lip

pincott, first through fifth editions. 
"Hatchery Operation and Management," Funk and Irwin, published 

by Wiley. 
Chapter 4 - Care of Hatching Eggs before Incubation by Funk in 

book by Taylor, "Fertility and Hatchability of Chicken and Turkey 
Eggs," published by Wiley. 

Chapter 5 - Hatcheries by Funk in book by Hanke , "American 
Poultry History, 1923-73," printed by American Printing and 
Publishing, Inc., Madison, Wisconsin. 
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" Poultry Science and Practice" was adopted as a textbook by 35 
colleges and universities and Lippincott sold 150,000 copies. 

"Hatchery Operation and Management" was translated into Spanish 
and sold in Spanish-speaking countries. 

Missouri Students Receiving Travel Grants to 
World's Poultry Congresses 

Elaine Koenigsfeld , a junior majoring in poultry science, was award
ed a $1,500 travel grant to the Congress held in Helsinki, Finland 
in 1984. Her grant was frorn the Cliff Carpenter Youth Fund. Dr. 
Carpenter was prominent as a long-time leader in the American 
Poultry Institute and served as chairman of the U.S. branch of the 
World's Poultry Science Association. The U.S. branch established the 
Youth Fund in his memory. 

Jane Caldwell, a graduate student in Poultry Science, was award
ed a grant of $500 by the World's Poultry Science Association to help 
defray her expenses to present a paper at the Helsinki Congress. 

When the Congress was held in Cleveland , Ohio, in 1939, Charley 
Rhode and D .D. Moyer, poultry extension specialists , raised several 
thousand dollars to pay travel expenses for some 30 to 40 4-H and 
FFA students to attend that Congress. 

Staff Attending World's Poultry Congresses 
Prof. Kempster attended the Congresses held in London in 1930 

and Cleveland , Ohio, in 1939. 
Dr. and Mrs. Biellier attended the Congresses held in Madrid in 

1970; New Orleans, 1974; Brazil, 1978; and Helsinki, 1984. 
Dr. and Mrs. Funk attended the Congresses held in Cleveland, 1939; 

Copenhagen, 1948; Mexico City, 1958; and Madrid, 1970. Funk also 
attended the Congresses held in Sydney, 1962 and New Orleans, 1974. 

Dr. and Mrs. Savage attended the Congresses held in New Orleans, 
1974 and Helsinki, 1984. Dr. Savage received a travel grant from the 
USA Branch, World's Poultry Science Association, to attend the 
Helsinki meeting. 

Dr. and Mrs. Vandepopuliere attended the Congresses held in New 
Orleans, 1974; Brazil, 1978; and Helsinki, 1984. He also received a 
travel grant from the World's Poultry Science Association. 

Glenn Geiger attended the New Orleans Congress in 1974 and 
worked with youth programs at the congress. 
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The Funks with the Gopal Pandeys at the World's Poultry Congress in Madrid, Spain, 
1970. Pandey, from Delhi, India, graduated with the masters of science degree in 
poultry husbandry at the University of Missouri in 1962. 

Poultry Science Association (U.S. and Canada) 
The Poultry Science Association was organized in 1908. From 1908 

to 191 1 the name of the organization was the International Associa
tion of Instructors and Investigators in Poultry Husbandry. In 1911 

the name was changed to the American Association of Instructors and 
Investigators in Poulcry Husbandry. In 1926 the name was changed 
to the Poultry Science Association . Prof . Kempster became a member 
soon after he became chairman in 1911. The members of the Missouri 
staff have all been members of the Poulty Science Association . The 
three chairman have all served as president of the Association: Kemp
ster 1940-41, FunJc 195 1-52, Savage 1973-74. All three chairmen have 
also been named Fellows of the Association : Kempster 1938, Funk 
1957, Savage 1980. Kempster received the Association's Teaching 
A ward in 195 1 and FunJc in 1947. Funk also received their Research 
Prize in 1942. 
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The Association held its 46th annual meeting on the UMC campus 
in 1957. More than 1,000 people were in attendance , which was the 
largest attendance to that date . 

Biellier served as associate editor of "Poultry Science" 1967-81. 
All staff members have been active in presenting papers in annual 

meetings and acting as sectional chairmen and in other capacities. 

Officers and directors of the Missouri Poultry Improvement Association in 1968 were 
(seated, left to right) Dick Becker, Bill Steinbrueck, Harriett Rimmer and E.M. Funk; 
(standing, left to right) Wilford Biggs, M.A. (Dick) Irwin, Norbert Hein, Glenn Geiger 
and Charles Cook. 

College of Agriculture Founda-tion 
This foundation was organized in 1932 during the Depression for 

the "purpose of promoting and furthering agricultural education in 
Missouri. .. by establishing an endowment and foundation for pro
moting the interests of the College of Agriculture.'' The foundation 
continues active in 1985 when it is supporting half the expense of 
a development officer working for the College of Agriculture and the 
University Development Office (UMC). 
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Funk served as president of the Fourydation 1966-7 1. During his 
administration, he was contacted by Tom Brown -Of Edina, Missouri, 
about a client (Miss Hortense Greenley) who owned a 700-acre farm 
near Novelty, Missouri, who was interested in a gift to an educational 
institution. Punic informed Attorney Brown than the Missouri Col
lege of Agriculture could likely use such a farm . Dean Elmer Kiehl 
and E.M. Funk met Miss Greenley at the farm and arrangements were 
made to transfer the farm to the University of Missouri for agricultural 
research. This farm became the Northeast Missouri Agricultural Ex
periment Station. 

Officers and directors of the Missouri Turkey Federation, 1968. 
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Harriett Rimmer 
Manager-Administrator; 

Missouri Poultry Industries Association 
When in 1984 the USDA celebrated the 50th anniversary of the 

National Poultry Improvement Plan, one of the persons recognized 
was Harriett Rimmer. 

" Miss Harriett Rimmer has actively and consistently served the 
poultry industry of Missouri since the early 1930s," so says her 
associate of many years, Dr. E.M. Funk. In 1932, Miss Rimmer pro
cessed the R.O.P. p oultry breeding records which were then handl
ed by the Department of Poultry Husbandry, University of Missouri. 
In 1935 when the NPIP was established and Missouri began opera
tion under the Plan, she kept the records and ultimately became a 
full-time employee of the Missouri Poultry Improvement Association 
(MPIA). In the 1940s and 1950s, the MPIA program was a very large 
operation with 3 million chicken breeders being blood tested and 
legbanded annually. 

In more recent years, Miss Rimmer has worked closely with the State 
Department of Agriculture in handling flock blood-testing reports and 
summary reports for the USDA National Plan Offi ce. Through her 
office, the channels of trade have been kept open for Missouri chicks, 
poults, and hatching eggs to move freely among states and into foreign 
countries. She has also been untiring in handling the details and manag
ing more than 30 Missouri poultry industry conventions. It can truly 
be said that Miss Rimmer has devoted her life to serving the Missouri 
poultry industry. 

Harriett Rimmer 
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Henry Wallace (left) guest speaker at Egg Day, April 1, 1970; Dean Kiehl (center); 
and E.M. Funk. 

Industry Cooperators 
A.E. Staley Mfg. Co., Decatur, Illino is 
A.L. Laboratories, Englewood Cliffs, New Jersey 
A.L. Laboratories , Springfield, Missouri 
AMAX Chemical Corporation, Lakeland, Florida 
Agri Foods, Hawk Point, Missouri 
Agrimatic Corporation, Paramount, California 
Agrimerica, Northbrook, Illinois 
Allen Hatchery, Windsor, Missouri 
American Cyanamid Co. , Lee's Summit , Missouri 
American Farm Bureau Federation, Park Ridge, Illino is 
American Poultry Association, Troy, New York 
American Scientific Laboratories, Kenilworth, New Jersey 
Anheuser Busch Inc., St. Louis, Missouri 
Armour Food Co ., Monett, Missouri 
BEC Inc. (Cagemaster}, Marietta, Georgia 
Backes Foods, Loose Creek, Missouri 
Banquet Foods, St. Louis, Missouri 
Bell Egg Farms , Joplin, Missouri 
BioKyowa, Inc., Chesterfield, Missouri 
Bohannon's, Richland, Missouri 
Boland Feeds, Washington, Missouri 
Boomsma's, Pella, Iowa 
Borden, Inc., Elgin, Illinois 
Borron Turkey Hatchery, Winigan, Missouri 
Cal-Maine Foods, Inc., Bridgeton, Missouri 
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The poultry industry of Missouri has been supportive of poultry research at the 
University of Missouri. Such industry support is illustrated by this photo, which shows 
Kenneth Anderson, president of the Missouri Poultry Improvement Association, in 
1952 presenting a check for $18,000 in support of poultry research by the UMC poultry 
staff. This photo has historical significance. Participants are (left to right) Harriett Rim· 
mer, treasurer of the Missouri Poultry Improvement Association; Dean Sam Shirkey, 
associate dean; Dean John Longwell; Anderson; Prof. Harry L. Kempster, chairman 
of the Department of Poultry Husbandry; and Dr. E.M. Funk, professor of Poultry 
Husbandry and secretary of the Missouri Poultry Improvement Association. 

With this support the department was able to construct four poultry houses: house 
24 x 180 used for housing layers or turkeys; 30 x 95 used for caged layers; 24 x 
70 for broilers ; and 24 x 70 used for management studies and 20 x 130 for turkey 
research. These facilities, if constructed in 1985, were estimated to cost $200,000. 
Prof. Quinton Kinder, who supervised and assisted In the construction of these 
buildings, deserves credit for these excellent buildings constructed at a minimum cost. 

Cargill, California, Missouri 
Casey-Franz Inc., St. Louis, Missouri 
Central Kansas Hatchery, Moundridge, Kansas 
Central Missouri State University, Warrensburg, Missouri 
Central Missouri Turkey Hatchery, Eldon, Missouri 
Central Soya, Decatur, Indiana 
Chester 8. Fr~nz, Inc., Bay , Missouri 
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Chesterfield Farms , Chesterfield, Missouri 
Chore-Time , Athens, Georgia 
Ciba-Geigy Corporation, Blue Springs, Missouri 
Clinton Hatchery, Clinton, Missouri 
Colonial Poultry Farms, Pleasant Hill, Missouri 
Con-Agra , Carthage, Missouri 
Country Pride Foods, Inc ., Carthage, Missouri 
Creative Research Laboratories, Overland Park, Kansas 
Crow Hatchery, Windsor, Missouri 
Cuddy Farms, Inc. , Aurora, Missouri 
DeKalb, DeKalb, Illinois 
Diamond International Corporation, Utica, Michigan 
.Diamond Shamrock Corporation, Cleveland , Ohio 
Distillers Research Council, Cincinnati, Ohio 
Dixie Mills Co., Sullivan, Missouri 
E.P .A., Kansas City, Missouri 
Elanco, Indianapolis, Indiana 
Empire Foods, Inc., Springfield, Missouri 
Estes Hatchery, Springfield , Missouri 
Four Winds Farm, Inc ., Bridgeton , Missouri 
Genevieve Farn1s, Inc., Ste. Genevieve, Missouri 
Grain Belt Hatchery , Windsor, Missouri 
H & N, Redmond, Washington 
Heart of Missouri Enterprises Inc., Columbia, Missouri 
Henningsen Foods, Inc., Omaha, Nebraska 
Honeybear Foods, Inc., Neosho, Missouri 
Hudson Foods, Springfield , Missouri 
Hy-Line Poultry Farms, W. Des Moines, Iowa 
I.D. Russell Labs, Kansas City, Missouri 
Innes Mills, Warrensburg, Missouri 
International Minerals & Chemical Corp., Springdale, Arkansas 

Janes Bar Nothing Ranch, Austin, Texas 
Joannes Egg Farm, Taos, Missouri 
Joe Jurgensmeyer, Tipton, Missouri 
Journal of Wildlife Management, Columbus, Ohio 
Kemin Industries, Des Moines, Iowa 
Ken Ballew Hatcheries, Mansfield, Missouri 
Ken Roy Hatchery, Berger, Missouri 
King Faisal University, Riyad, Saudi Arabia 
Kraft Foods, Marshall, Missouri 
Kroger , Jackson, Missouri 
Larry's Egg & Poultry Farm, Inc., St. Louis , Missouri 
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Lincoln University, Jefferson City, Missouri. 
Louis Rich , Inc., W. Liberty, Iowa 
M.A.K.O. Rabbit Meat Association, Rogersville, Missouri 
MFA, Columbia, Missouri 
Marci Poultry Farm, Windsor, Missouri 
Merck, Kingdom City, Missouri 
Merck, Sharp & Dohme Research Lab, Rahway, New Jersey 
Mexico Egg Ranch, Mexico , Missouri 
Midwest Poultry Federation, St. Paul , Minnesota 
Midwest Solvents Co., Inc., Atchison, Kansas 
Milton G. Waldbaum Co., Wakefield, Nebraska 
Missouri Dept. of Agriculture, State Fair, Sedalia, Missouri 
Missouri Dept. of Agriculture Egg Inspection, Jefferson City, 

Missouri 
Missouri Dept. of Agriculture Marketing Division, Jefferson City, 

Missouri 
Missouri Dept. of Agriculture State Veterinarian, Jefferson City, 

Missouri 
Missouri Dept. of Conservation, Columbia, Missouri 
Missouri Dept. of Elementary and Secondary Education (FFA). 
Jefferson City, Missouri 

Missouri Dept. of Natural Resources, Jefferson City, Missouri 
Missouri Division of Plant Industries, Jefferson City, Missouri 
Missouri Egg Merchandising Council , Columbia, Missouri 
Missouri Farm Bureau Federation, Jefferson City, Missouri 
Missouri Poultry Industries Association, Columbia, Missouri 
Missouri Rabbit Breeders Association, Vienna, Missouri 
Missouri Ruralist, Columbia, Missouri 
Missouri Turkey Merchandising Council, Columbia, Missouri 
Mo-Ark Production Inc. , Neosho, Missouri 
Monaco Eggs, Inc., Dexter , Missouri 
Monsanto, St. Louis, Missouri 
Moore Quality Farms, Inc., St. Louis, Missouri 
Muenks Feed Mill, Loose Creek, Missouri 
Nicholas Turkey Breeding Farm, Sonoma, California 
Northeast District Fair, Kirksville, Missouri 
Nutra-Blend Corporation, Neosho, Missouri 
Nutrena Feeds, Marshall, Missouri 
Olson's Poultry Inc., DeSoto, Missouri 
Pel-Freez Rabbit Meat Co., Rogers, Arkansas 
Perdue Poultry Co., Delmar, Delaware 
Peterson Industries, Decatur, Arkansas 
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Pfizer, New York, New York 
Philips-Roxan, St. Joseph, Missouri 
Pilch, Inc. , Springfield, Missouri 
Poultry Science Association, Champaign, Illinois 
Production Credit Association, Jefferson City, Missouri 
R & C Sales Co., Caledonia, Missouri 
Ralston Purina Co., St. Louis, Missouri 
S. Eisenberg Co., St. Louis, Missouri 
Salsbury Labs. , Inc., Charles City , Iowa 
Schmidt & Becker Co., Inc. , Ste. Genevieve, Missouri 
Schnuck's, Bridgeton , Missouri 
Shaver, Cambridge, Ontario, Canada 
Southeast District Fair, Cape Girardeau, Missouri 
Southeast Missouri State University, Cape Girardeau, Missouri 
Southeastern Poultry & Egg Association, Decatur, Georgia 
Southwest Missouri State University, Springfield, Missouri 
State Fair Community College, Sedalia, Missouri 
State Fertilizer Inspection, Columbia, Missouri 
Steinbrueck Hatcheries, Troy, Missouri 
Sterwin Labs, Inc., Fayetteville, Arkansas 
Stover Hatchery, Stover, Missouri 
Supersweet Feeds, Higginsville, Missouri 
Swift & Co., Sedalia, Missouri 
T & E Quail. Farm, Cadet, Missouri 
Tindle Mills, Springfield, Missouri 
Tri-Foods, Inc., Concordia, Missouri 
USDA - APHIS - VS, Washington, District of Columbia 
USDA - ERS, Washington, District of Columbia 
USDA - Grading & Inspection Branch , Washington, District of 
Columbia 

USDA - SEA, Washington, District of Columbia 
USDA Crop & Livestock Reporting Service, Kansas City, Missouri 
USDA Dairy & Poultry Market News Service, Kansas Cicy, 

Missouri 
W.B. Smith Feed Mill, Columbia, Missouri 
Wallenburn Rabbi try, Otterville, Missouri 
Weldon Springs, Univerity of Missouri-Columbia, Columbia, 

Missouri 
Wellston Foods, St. Louis, Missouri 
Whitmoyer Labs, Jefferson City, Missouri 
World's Poultry Science Association, Hyattsville, Maryland 
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Staff 
Members of the 1967-SS 
Poultry Husbandry Staff 

Harold Biellier: Born January 22, 1921, Dois D'Arc, Missouri. 
Attended Missouri public schools. B.S. in Agriculture, 1943, Univer
sity of Missouri. Lieutenant in U.S. Army 1943 to 1946. Assistant in
structor in poultry husbandry , 1946-1950, UMC. Captain in U.S. Ar
my, 1950-53. Instructor in poultry husbandry 1953-1955, UMC. 

Ph.D at University of Missouri, 1955, named assistant professor, 
University of Missouri poultry department as physiologist and 
associate professor in 1958. Professor, Department of Poultry Husban
dry , UMC, 1969 to date. Was elected member of graduate faculty, 
1957, and of doctoral faculty in 1963. 

Member of Poultry Science Association, World's Poultry Science 
Association, International Society of Biometeorology, American In
stitute of Biological Sciences, Alpha Gamma Sigma, Gamma Sigma 
Delta, Alpha Zeta, and Sigma Xi. Member and elected Fellow of 
American Association for the Advancement of Science. 
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E.M. Funk: Born January 11, 1899 on a farm near Annapolis, 
Missouri. Was educated in Missouri public schools, the Teachers Col
lege (B.S.) at Cape Girardeau, Missouri , the University of Missouri 
(M.A.), and the University of Wisconsin (Ph.D.) 

Served the U.S. Army, 1918. Instructor in poultry husbandry at the 
Universtiy of Missouri, 1927-28. Assistant professor of poultry husban
dry at Pennsylvania State College, State College, Pennsylvania, 
1928-1930. Teacher and research worker in poultry husbandry at the 
University of Missouri since 1930. 

Coach of 14 Missouri collegiate poultry judging teams, winning the 
Intercollegiate Poultry Judging Contest in Chicago, 194 1 and 1946. 

Author of numerous circulars, bulletins, and papers on Poultry 
Husbandry and co-author of " Poultry Science and Practice" by Winter 
and Funk and " Hatchery Operation and Management" by Funk and 
Irwin. 

Secretary of the Poultry Science Association of the United States 
and Canada, 1944 to 1949. President of the Poultry Science Associa
tion, 1951. Winner in 1942 of the Poultry Science Research prize for 
the U.S. and Canada. 

Winner of the Christie Award for egg research. Director of Research 
for the American Poultry and Hatchery Federation, 1949-59. Win
ner of the Poultry Science Awards for both teaching and research. 
Named Fellow of the Poultry Science Association in 1957. 

Funk was named Professor Emeritus in 1969. May 17, 1985, the 
South Poultry Farm was named the Kempster-Funk Poultry Farm. 
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Dr. E.M. Funk, professor of poultry 
husbandry and department chairman, 
1954-1966 



Glenn Geiger: Native of the state of Connecticut. Active in the 
poultry industry of Missouri since his graduation from the Universi
ty of Missouri with a B.S. in Agriculture in 1950. Worked as a research 
assistant in the University's poultry department after graduation. From 
1951 through 1953 was the assistant manager of the Swift and Co. 
Hatchery at Sedalia, Missouri. In 1954, appointed state hatchery and 
flock inspector for the Missouri Poultry Improvement Association . 
Appointed to his present position of state extension poultry specialist 
in June of 1957. Received his M.S. degree in extension education from 
the University of Missouri in June of 1964 . 

Member of Poultry Science Association; World's Poultry Science 
Association; American Poultry Historical Society; Missouri Egg Mer
chandising Council; Missouri Turkey Merchandising Council; Missouri 
Egg Industry Association; Missouri Turkey Industry Association; 
Midwest Poultry Federation; MAKO (Missouri, Arkansas, Kansas, 
Oklahoma) Commercial Rabbit Meat Producers Association; and Ep
silon Sigma Phi. Honored several times for work with 4-H and FFA 
youth programs. Received the FFA Honorary State Farmer A ward in 
1975 for leadership in district and state judging events. First recipient 
of Missouri Agr. Ext. 4-H Youth Workers meritorious service award 
recognizing 4-H incubation and embryology project development ef
forts. The Missouri egg organizations presented Geiger with a special 
award in 1984 in recognition of his years of service and support to 
the egg industry. The plaque reads "Our favorite poultry scientist 
whose work with thousands of youth, with the egg promotion staff, 

with the state egg inspectors and with the producers of poultry and 
eggs, has not gone unnoticed these many days, nights, weekends, 
miles and years." 
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Glenn Geiger, associate professor of 
poultry and state extension poultry 
specialist 



Q. B. Kinder: Born December 24, 1907, at. Fredericktown, 
Missouri. Was educated in Missouri public schools, Speedway Business 
School at St. Louis, and the University of Missouri (B.S. in 1932 and 
M.S. in 1933). Taught vocational agriculn1re in Summerville, Missouri, 
from 1933 to 1935. Taught vocational agriculture in Warsaw, 
Missouri, 1935-1945. With Missouri Poultry Improvement Associa
tion as inspector, 1945 to 1947. 

At University of Missouri as assistant professor from 1947 to 1950, 
associate professor in 1950, and professor in 1958. Instructor in 
poultry farm management and poultry judging. Coach of poultry judg
ing team since 1948. Spent two years on poultry developm ent in In
dia under University AID contract. He acted as technical leader in 
training three India Poultry groups in United States. Served on UMC 
staff 1947-82. 

Prof. Q.B. Kinder, professor of poultry 
science, professor emeritus, 1981 . 

Walter Russell: Came to the state staff of the Extension Divi
sion in 1953 as extension poultry specialist. Prior to that, served as 
an assistant county agent in Johnson County from February of 1948 
until July of 1949. Served as county agent in Miller County fo r two 
and one half years. Just prior co joining t he state staff, spent a year 
as a farm manager for Central Missouri Turkey Hatcheries, Eldon, 
Missouri. 
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Born and reared on a farm near Springfield. Served in the armed 
forces for three years. Spent two years overseas with the field artillery 
in New Guinea and the Philippine Islands. Returned to the Universi
ty of Missouri after his discharge, and completed B.S. degree in 
agriculture in 1948. Completed an M.S. degree in extension educa
tion at Missouri in 1959. 

Was a member of the following professional and honorary organiza
tions: Poultry Science Association , Gamma Sigma Delta, Epsilon Sigma 
Phi, Alpha Zeta. 

Winner of the Pfizer Extension Teaching Award (S 1,000) in 1964. 
Has obtained a B.A. degree from Central Bible College at Springfield, 
Missouri, and is presently doing voluntary service at two retirement 
homes in Springfield. 

Walter Russell, extension poultry spe
cialist, professor of poultry husbandry 

J.E. Savage: Born 1920, Calico Rock , Arkansas. Obtained B.S. 
degree in animal industry at the University of Arkansas, 1943; master's 
in agriculture chemistry at University of Missouri in 1948, and Ph.D. 
in agriculture chemistry, University of Missouri, 1955. 

Joined the poultry department in 1954 and served as its chairman 
from 1966 until 1983 when the department merged with the depart
ment of Animal Science. Non-academic experience includes active 
duty in the Pacific Area from 1943-1946 as a Lieutenant in the U.S. 
Navy. From 1950-1954 was employed as nutritionist, Farm Bureau 
Feed Mills, Fayetteville, Arkansas. 

Has taught both undergraduate and graduate courses in nutrition, 
acted as graduate advisor for candidates for both the M.S. and Ph.D . 
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degree in poultry nutrition and conducted an active research pro
gram In avian nutrition. Research interests have been in the area of 
amino acid, lipid, trace mineral, and unidentified factors and their 
interrelatio nships in growth and reproduction. 

Member of the American Institute of Nutrition, World's Poultry 
Science Association and the Poultry Science Association (President, 
1974; Fellow, 1980). In 1974 served as a nutrition consultant with 
the Food and Agriculture Organization of the United Nations in 
Poland. In 1979 under the sponsorship of the American Soybean 
Association gave Poultry Nutrition Lectures and met with governmen
tal and university leaders involved in poultry production programs 
in Hungary, Poland and Romania. 

Member of numerous divisional committees including the College 
of Agriculture Executive Committee (Chairman, 1971-72, 1980-81 ); 
Computer Representative, Department of Animal Sciences (1981- ); 
College of Agriculture Animal Care Committee (Chairman, 1984-86); 
and Animal Science Research Facility Planning Committee 
(1961-1982). Also a member of both the Missouri Turkey Merchan
dising Council and the Missouri Egg Merchandising Council from the 
time they were first organized and has actively participated in their 
poultry industry programs. 
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A.B. Stephenson: Born May 24, 1912, at Unity, Virginia. Attend

ed Virginia public schools. Obtained B.S. at Virginia Polytechnic In

stitute, M.S. at Rutgers University, and Ph.D. at Iowa State University. 

Salesman for by-products division of Kraft Cheese Corporation in 

southeatern states 1934-193 5. Taught vocational agriculture at Allen

town, New Jersey, and Waverly, New York, 1935-1939. Member of 

poultry department at Virginia Agriculture Experiment Station. 

Lieutenant in United States Army, 1942-46. Graduate Assistant in 

Poultry Department at Iowa State Uni.versity, 1947-49. Member of 

Poultry Department at Utah State Agricultural College, 1949- 1953. 

Member of University of Missouri Poultry Department as geneticist 

1953-1982. Professor Emeritus in 1983. 
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Dr. A.B. Stephenson, professor of 
poultry husbandry 



Joe Vandepopuliere: Born on a small farm near Parkville, 
Missouri, June 21, 1929. Actended a one room public school for 8 
years. Following high school in North Kansas Ciry, graduated in 195 1 
with an A.B. from Central Missouri State College, M.S. from Univer
sity of Missouri in 1954, and Ph.D. from University of Florida in 1960. 

Spent 15 years working in the Small Animal and Poultry Research 
Departments o f Ralston Purina Co. In addition to research, position 
included technical service in all areas associated with the poultry in
d ustry in North America. Joined the University of Missouri Poultry 
Science Department as an assistant professor in 1972 and was pro
moted to professor in 1982. 

Member of Poultry Science Association (associate editor); U.S. 
Branch World's Poultry Science Association (director); Animal Science 
'Association; Gamma Sigma Delta; and Sigma Xi. 
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Graduates in Poultry Husbandry (Science) 
1911-1986 

Last known address is listed. Mail returned indicated by ( ). 
ABDELKARIUM, MOHAMED, R. - M.S. 1982, (401 W. 24th St., #78, 

Fayetteville, AR 72701) 
ABUO, GRACE - B.S. 1984, Calaser, CRS Nigeria 
ADKINS, MARLIN M. - B.S. 1953, 594 River Loop #1, Eugene, OR 

97404 
AL-YOUSEF, YOUSEF M. - M.S. 1981, Ph.D. 1985, King Faisal Univer

sity College of Agriculture, Animal Science Dept. Al-Hassa, Saudi 
Arabia 

AMANTU, GREGORY G. - B.S. 1970, M.S. 1971, (603 Missouri Ave., 
Columbia, MO 65201) 

ANDREWS, DAVID - Ph.D. 1966, Dept. of Animal Industries, Univer
sity of Arkansas, Fayetteville, AR 72701 

ANNIN, GERALD E. - B.S. Agr. 1926, Royal Oaks #347, 10015 Royal 
Oaks Rd., Sun City, AZ 85351 

ANOKAM, VICTOR C. - M.S. 1984, P.O. Box 5303 , Takoma Park, 
MD 20912 

ARVAT, VICTOR - Ph.D. 1980, 307 W. Park Dr., Apt. B, Belleville, 
IL 62223 

ATTERBURY, H. BAKER- B.S. Agr . 1937, R.R. 22, 7300 Barrgan Rd., 
Fort Myers, FL 33908 

BACHTEL, CL YDEJ. - B.S. Agr. 1946, 6 Morris Lane, Bella Vista, AR 

727 12 
BALDRIDGE, DONALD K. - B.S. Agr. 1970, 709 S.W. Gaylord, 

Lawton, OK 73505 
BALL, HERSHELL - Ph.D. 1970, Box 7624, 339 Schaub Hall, North 

Carolina State University, Raleigh , NC 27695 
BALLARD, PAUL D. - Ph.D. 1971, 1200 Godfrey Ave., Philadelphia, 

PA 19141 
BANNERJEE, B.T. - M.S. 1963, 111 / 1 Devi Nibash Rd. , Calcutta 28, 

India 
BARROW, WALTER 0. - B.S. Agr. 1932, P.O. Box 107, Rogersville, 

MO 65742 
BERCOVITZ, ARDEN B. - Ph.D. 1976, 13783 Marscenic Dr., DelMar, 

CA 92014 
BIELLIER, HAROLD V. - B.S. Agr. 1943, Ph.D. 1955, 2002 Grind

stone, Columbia, MO 65201 
BIRD, DONAL WM. - M.S. 1964, Ph.D. 1966, Rt. 1, Wingate, TX 

79566 
BOBBITT, STEPHEN- B.S. 1961, DeKalb Chicks, Illiopolis, 1162539 
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BODENHAMER, SCHELL H. - B.S. Agr. 1947, M.S. 1957, 601 
Longfellow, Columbia, MO 65201 

BORA, LALIT CHANDRA - M.S. 1962, Khetri Kamrup, Assam, India 
BORRON, DELANE C. - B.S. Agr. 1971, 256 Saxon Woods Dr., Athens, 

GA 30607 
BRAMHALL, ERVIN L. - B.S. Agr. 1941, 1497 Sean Dr., Placerville, 

CA 95667 
BRATTIN, ELVIN P. - B.S. Agr. 1971 , M.S. 1974, 9409 S. 68th East 

Ave., Tulsa, OK 74133 
BRITTON, DANIELE. - B.S. FW 1978, M.S. 1981, 4743 N. Callisch, 

Fresno, CA 93726 
BRUNE, FRED). - B.S. Agr. 1937, RFD 1, Buckner, MO 64016 
BULL, DAVID - B.S. Agr. 1917, Box 3 10, LaBelle, FL 33935 
BURNS, ALAN - B.S. Agr. 1970, DVM 1977, 30 Regent Dr., Lido Beach, 

NY 11 561 
CALDWELL, JANE M. - M.S. 1983, Scott Hall, Box 7608, North 

Carolina State University, Raleigh, NC 27695 
CALHOUN, JOHN - B.S. Agr. 1985 , Hwy Hand K West, Montrose, 

MO 64770 
CARMAN, DONALD - B.S. 1970, M.S. 1974, Rt. 1, Box 157, Mid

dletown, IA 52638 
CERVINKA, FRED - B.S. Agr. 1955, P.O. Box 954, Columbia, MO 

65205 
CHANEY, PAUL H. - B.S. Agr. 1953, M.S. 1956, 830 S. Oakwood, 

Geneseo, IL 61254 
CHERRY, JERRY - Ph.D. 1972, 601 Yi Piedmont, St. Blacksburg, VA 

24060 
CHRISTENSEN, VERN L. - Ph.D. 1978, 7415 Post Oak Rd., Raleigh, 

NC 27609 
CLIZER, NORMAN R. - B.S. Agr. 1939, Rt . 5, Box 519, Springdale, 

AR 72764 
CLOUD, LAWRENCE - B.S. 1963, Rt. 2 , Green Ridge, MO 65332 
CODAY, STANLEY - B.S. 1984, Box 40 S Star Rt., Mountain Grove, 

MO 657 11 
COLLIER, STEVEN - M.S. 1985, 500 Chemocetah Dr., Cornelia, GA 

30531 
COOLEY, SIDNEY S. - B.S. Agr. 1936, 322 W. Claflin, Salina, KS 

67401 
COWAN, BILLY W. - B.S. Agr. 1949, M.S. 1955, 727 Franklin Ave., 

Council Bluffs, IA 5 1501 
CUNNINGHAM, FRANKLIN - M.S. 1959, Ph.D. 1963, Dept. of Animal 
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Science, Kansas State University, Manhattan, KS 66502 
DALE, OTIS - B.S. 1924, Mountain Grove, MO 65711 
DAY, THOMAS W. - B.S. Agr. 1952, M.S. 1960, Box 572, Minneola, 

FL 32755 
DENDY, MILTON Y. - B.S. Agr. 1949, M.S. 1950, 1072 College Sta

tion Rd., Athens, GA 30605 
DEVENPORT, RAYMOND L. - B.S. Agr. 1942, 2461 N. Olive St ., 

Turlock, CA 95380 
ELAMIN, HAMID M. - M.S. 1966, Ph.D. 1978, c/o Director, Ministry 

of Animal Resources, Khartoum, Sudan, Africa 
ELAROUSSI, MAHMOUD - Ph.D. 1986, 1 K Univ. Terrace, Colum

bia, MO 65201 
ELAVAD, NAGATA. - M.S. 1982 IE . Univ . Terrace, Columbia, MO 

65201 
ELLISTON , LLOYD T. - B.S. Agr. 1962, JD 1970 , R.R. #1, Box 109, 

Carl Junctio n , MO 64834 
EPPERLY, DENNIS G. - B.S. Agr. 1973, M. ED. 1979 - Shell Knob Star 

Rt. , Cassville, MO 65265 
ESTES, CHARLES MARVIN - B.S. Agr. 1950, 804 Meteor, Springfield, 

MO 65802 
FARMER, ARVEL L. - B.S. Agr. 1929, 142 1 S. Euclid Ave ., Sioux Falls, 

SD 57105 
FERSTL, HENRY T. - B.S. Agr. 194 1, 8761 State Rd., Millington, MI 

48746 
FIDLER, JOHN - M.S. 1970, P.O. Box 4366, Lancaster , PA 17604 
FIX, THOMAS E. - B.A. Agr . 1982, Rt. 6, Box 153, Carthage, MO 64836 

FORWARD, JAMES F. - B.S. Agr. 1935, M.A. 1935, 106 Ripley St., 
Columbia, MO 65201 

FRAKES, BILLY L. - B.S. Agr. 1950, 803 Neptu ne Rd., Kissimmee , 
FL 32741 

FRANZ, CHESTER B. JR. -B.S. Agr. 1952, 3444 E. 18th St ., Anchorage, 

AK 99504 
FRENCH, NORMAN W. - B.S. Agr. 197 1, Rt. 3, Box 125 , Fargo, ND 

58103 
FRONING, GLENN W . - B.S. Agr. 1953, M.S. 1957, 7420 Whitesto ne 

Dr., Lincoln, NE 68506 
FULKERSON.JEWETT M. - B.S. Agr. 1936, 1011 W . Liberty Dr., Liber

ty, MO 64068 
FUNK, ERNEST M. - M.A. 1927, 111 E. Brandon Rd ., Columbia, MO 

65203 
GARDNER , FREDERICK A. Ph . D. 1960, Poultry Dept. , 

Texas A & M College , College Station, TX 77840 
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GARDNER , JACK R. - M.S. 1965, (1325 W. 26 Place, San Pedro, CA 
75863) 

GEIGER, GLENNS. - B.S. Agr. 1950, M.S. 1964 , 1817 Kathy Drive, 
Columbia, MO 65202 

GOLDEN, RONALD S. - 8.S. Agr . 1961 , 3916 N. Hwy 71, St. Joseph , 
MO 64506 

GORDON, HANS E. - 8 .S. Agr. 1950, 315 E. Highlander, Marshall, 
MO 65340 

GRAVES, THOMAS M. - B.S. Agr. 1978, MBA 1983, Rt. 2, Iberia, MO 
65486 

GRAY, RAYMOND F. - B.S. Agr. 1952, M.A. 1956, Ph.D. 1961, 
General Delivery, La Rose, LA 70360 

GREER, JACK F. - B.S. Agr . 1954 , M.S. 1954, RFD 6, Box 547, 
Springfield , MO 65803 

GREGORY, TROY R. - B.S. Agr. 197 1, P.O. Box 452, Stockton, MO 
65785 

GROTTS, ROBERT F. - M.S. 195~ . 5462 E. Cortez, Scottsdale, AZ 
85254 

GURE, MOHAMMUD - B.S. 1984, NES, P.O. Box 2737, Mogadishu , 
Somalia 

GYLES, NICHOLAS ROY - Ph.D. 1953, Univ . of Arkansas, Dept. of 
Animal Industries, Fayetteville, AR 72701 

HAGANS, EWEN PAUL - B.S. Agr. 1938, RFD 1, Box 6, Oak Ridge, 
MO 63769 

HALBROOK, EVERETT R. - 8 .S. Agr. 1930, 119 S. 6th Ave., Bozeman, 
MT 597 15 

HALL, HAROLD L. - B.S. Agr. 1954, M. ED. 1957, (8200 Concordia 
Rd. , Be lleville, IL 62223) 

HALSEY, JAMES L. - B.S. Agr. 1939, Rt. 2, Marshall, MO 65340 
HAMILTON, JAMES C. - 8 .S . Agr. 1939, M.A. 194 1, 6509 N. Grand, 

Kansas City, MO 64118 
HARPER, JOHN F. - B.S. Agr. 1961, RFD 2, Box 1901, Sikeston, MO 

63801 
HARRISON, PAUL C. - M.S. 1964, Ph.D. 1966, 124 Animal Science 

Lab, Univ. of ~llinois , Urbana, IL 61801 
HASTINGS, ROBERT A. - 8 .A. Agr. 1957, 902 N. Rutherford, Macon, 

MO 63552 
HEIDLAGE, WALTER R. - B.S. Agr. 1940, M.S. 1960, 3208 Timberhill 

St., Columbia, MO 65201 
HELLENSMITH , R.C. - 8 .S. Agr. 1948, 10388 Albion Rd., North 

Royalton, OH 44133 
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HEMPE, JAMES - B.S. 1972, M.S. 1985 , 812 Moon Valley Rd., Col
umbia, MO 65201 

HERSCHEL, ROBERT J . - B.S. Age. 1957, R1. 3, Box 80H, Moberly, 

MO 65270 
HESS, REX - M.S. 1975, Clemson University, Clemson, SC 29631 
HILL, JACK F. - B.S. Age. 1949, M.S. 1950, 1203 Crest Dr., Pleasant 

Hill, MO 64080 
HILL, PRESTON - M.S. 1967, 1004 Tanner Rd., Plant City, FL 33566 
HILL, WARNER M . - M.S. 1964, Ph.D. 1967, 6709 S. Marks, Fresno, 

CA 93706 
HOLLEMAN , KENDRICK A. - Ph.D. 1971, Poultry Science Dept., 

Oregon State University, Corvallis, OR 97331 
HUGHES, DENZIL M. - B.S. Age. 1963 , M.S. 1967, 5205 NE 42nd St., 

Kansas City, MO 64117 
HUNT,JAMES H. JR. - M.S. 1982, 5718 S. Washington #D, Hinsdale, 

IL 60521 
HUNT, VINCENT - B.S. 1938, 103 Lakeview, Lee's Summit, MO 64063 
HUNTER, WARREN L. - B.S. Age. 1952, 2016 Sriargrove, 

Nacogdoches, TX 75961 
HURLEY, WILLIAM C. - M.S. 1957, Pennant Prod. Inc., P.O . Box 

23630, Rochester, NY 14692 
IRWIN, M. RICHARD - B.S. Agr. 1934, M.A . 1941, 222 N. Randolph 

St., Pleasant Hill, MO 64080 
ISLAM, MOHAMMAD - M.S. 1986, 305 Waugh, Apt. C-1, Columbia, 

MO 65201 
ISSA, ABDULLAH - S .S. 1984 
JACKSON, DONALD D. - M.S. 1963, Rt. 3, Box 306, Pleasant Hill Rd., 

Decatur AL 35603 
]A YNES, WARREN H. - B.S. Age. 1963, M.S. 1964, 1508 Fulton, Car

thage, MO 64836 
JEANNOUTOT, DONALD W. - S.S. Agr. 1955, Rt. 1, Box 13, Brighton, 

co 80601 
JESSEN, HAROLD C. - M.S. 1974, 1011 2 Pinehurst Dr., Overland, MO 

63114 
JOHNSON, EARL W. - B.S. Agr. 1940, 41 4 \VI. McCord, Neosho, MO 

64850 
JOULE, TED L. - B.S. Agr. 1929, M.A. 1947, 2002 E. \V/ayland Dr., 

Springfield, MO 65804 
KANUNGO, H.K. - M.S. 1971, Kuradh, Tirtal, Cuttack, Orissa, India 
KARRASCH, RICHARD J. - S.S. Agr. 1940, M.A. 1941, Rt. 1, Box 42, 

Vandiver, AL 35176 
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KATZEN, SOL - B.S. Agr. 1952, P.O. Box 138, Hermosillo, Sonora, 
Mexico • 

KELLY, MIKE - 8.S. Agr. 1955 , M.A. 1956, Rt. 9, Box 156, Warsaw, 
IN 46580 

KERR, BILLY H. - B.S. Agr. 1941, 4008 N. Hill Dr., Austin, TX 78731 
KILBURN, THOMAS G. - M.S. 1973, Pilgrim's Pride, P.O. Box 93, 

104 S. Texas St., Pittsburg, TX 75686 
KINDER, QUINTON B. - B.S. Agr. 1932, M.A. 1933, 704 West Blvd. 

S., Columbia, MO 65201 
KING, HAROLD M. - B.S. Agr. 1951, (916 Prince St., Pekin, IL 6 1554) 
KNIGHT, DALE F. - B.S. Agr. 1939, 5522 Labranch, Houston, TX 

77004 
KNIGHT, FRANCIS N. - B.S. Agr. 193 1, 91 1 Oak Ridge Dr., Pleasan-

ton, TX 78064 
KNOOP RUSSELL - B.S. 1927, Ankeny, IA 50021 
KOBAYASHI, K.K. - M.S. 197 1,Japan 
KOELKEBECK, KENNETH W. - M.S. 1980, 202 Yale Ct., College Sta-

tion, TX 77840 
KOENIGSFELD, MARK ]. - B.S. 1972, Rt. 64, Box 4, Linn, MO 65051 
KOHNE, HAROLD - M.S. 1969, 507 Forest Lane, Wallace, NC 28466 
KRUEGER, WILLIAM F. - Ph .D. 1952, Dept. of Poultry Science, Texas 

A & M University , College Station, TX 77843 
LAL, JAG BHUSHAN - M.S. 1963, Vevakanano Marg, Jaipur, India 
LASLEY, ROBERT G. - B.S. Agr. 1943, 204 Ewing, Nevada, MO 64772 
LEGRANDE, ERNEST B. - 8 .S. Agr. 1947, 1408 Moreland, Jefferson 

City, MO 65101 
LEMAR, CLARENCE E. - B.S . Agr. 1941, R.R. #1, Box 249D, Taylor

ville, IL 62568 
LEVI, DONALD R. - B.S. Agr . 1964, 1408 Deer Tr., Derby, KS 67037 
LEWIS, SAMUEL J. - 8.S. Agr . 1935, 5330 Liberty School Rd., 

Hillsboro, MO 63050 
LIGHARI , ABDUL LATIF - B.S. Agr. 1977, Ph.D. 1979, 122 Rising 

Trail, Middletown, CT 06457 
LIOU, SHUENN-SHYONG - M.S. 1979, Ph.D. 1985, Dept. of Animal 

Science, 3 11 Worrilow Hall, Newark, DE, 19711 
LUPARDUS, GLEN C. - B.S. Agr. 1946, 615 Lewis St., Canton, MO 

63435 
LYONS, JESSE ]. - B.S . FOR 1974, M.S. 1981, Rt. 6, Box 267, Colum

bia, MO 65202 
MAJOR, HARRY M. - 8.S. Agr. 1949, 216 E. Rosehill, Marshall, MO 

65340 
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MATEO, CARMENCITA D. - Ph.D. 1980, Pleasantville College, Laguna, 
Philipp ines 

MAXWELL, WILLIAMS. · B.S. Agr. 1953, 1550 London Dr., Upper 
Arlington, OH 43221 

McCORD, W. GARY - B.S. Agr. 1956, 4 Aikahi Loop, Kailua, HI 96734 
McCRAY, HENRY W. - B.S. Agr. 1948, 422 Grant, Sycamore, IL 60178 
McDOUGLE, HAROLD C. - B.S. Agr. 1928, M.A. 1930, 1829 Cliff Dr. , 

Columbia, MO 65201 
McGINNIS, JAMES P. - B.S. Agr. 1948, DVM 1955, RFD 2, Fulton, 

MO 65251 
McINTYRE, BASIL LEON - B.S. Agr. 1966, M.S. 1968, (1 Mobile 

Gardens, RFD 4, Manhattan, KS 66502) 
MEINERT, CLARENCE F. -B.S. Agr. 1943, RFD 6, Box 54 1, Warsaw, 

IN 46580 
MESSICK, ORA ALVIN - B.S. Agr. 1957, (970 Pandora St., NE Min

neapolis, MN 55421) 
MEYERS, ALVA M. - B.S. Agr. 1935, M.A. 1941 , ( 130 Old Conestoga, 

Devon, PA 19103) 
MILLER, EDWARD - B.S. Agr. 1932, 4449 Meandering Way , #504, 

Tallahassee, FL 32308 
MILLIGAN, JOSEPH- B.S. Agr. 1949, M.S. 1950, 26 Centura, Cherry 

Hill, NJ 08003 
MINER, HARRY A. - B.S. Agr . 1933, 2519 Queen Ridge Dr., In

dependence, MO 64055 
MIRES, JACK W. - B.S. Agr. 1950, 5566 Ben Alder Ave. , Whittier, 

CA 90601. 
MOHANTY, PRABHAKAR - M.S. 1966, Lingipur, Bhuhaneswar 2, 

Orissa, India 
MOORE, WILLIAM T. - B.S. Agr. 1935, 309 Lawson, Warrensburg, 

MO 64093 
MORROW, JAMES ]. - B.S. Agr. 1952, 2504 4th Terrace, Dodge City, 

KS 67801 
MULL, BRIAN - B.S. Agr. 1984, Route l, Malta Bend, MO 65339 
MUNSON, HAROLD- B.S. Agr. 1962, 505 W. I Ith Ottawa, KS 66067 
MYERS, RONALD L. - B.S. Agr. 1955, 1390 Florence, Dr., Sycamore, 

IL60178 
NEEL, WALLACE M. - B.S. Agr. 1932 (514 E. Freeman, Bolivar, MO 

65613) 
NICHOLS, MERLIN L. JR. - M.S. 1966, 914 Lullaby Lane, SE Vienna, 

VA 22180 
NORRIS, MAX E. - M.S. 1965, Durkee Foods, Strongsville, OH 44136 
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NORTHCUTT, ARCHIE 0. III - B.S. Agr. 1977, R.R. #1, Box 582, 
Cromwell, IN 46732 

OBERLE, ANDREJ . III - B.S. Agr. 1980, 480 S. 4th St., Ste. Genevieve, 
MO 63670 

OFFNER, WALTER L.JR. - B.S. Agr. 1952, 1600 Bowles, Fenton, MO 
63026 

OKPOKHO, NICHOLAS - B.S. Agr. 1981 , c/o Mr. A.A. Hassan, P.O . 
Box 2 15, Carbondale, IL 62901 

O'NEAL, ROBERT M. - B.S. Agr. 1957, P.O. Box 75, Newt0nia, MO 
64853 

ORONSAYE, IYO NAWAN J. - M.S. 1983, 111 2nd E. Circular Rd ., 
Benin Bendel , Nigeria 

OSTMANN, ORVILLE W . - B.S. Agr. 1956, M.S. 1959, 1614 Maple 
Ave., Paoli , PA 1930 1 

PANDA, NIRANJAN - Ph.D. 1969, Villagc-Mahu Padara, P.O. Da Sa 
Mundah, Ganjam Orissa, India 

PANDEY, GOP AL K. - M.S. 1962 , 701 Tryon St., Charlotte, NC 28202 
PASCHANG , RONALD A. - D.S . Agr. 1959, 3 Valley Rd., St. James, 

MO 65559 
PATRICK, HARTFORD L. - D.S. Agr. 1942, M.S. 1967, 1843 Garden

dale, Carthage, MO 64836 
PATRICK, HOMER - B.S. Agr. 1939, M.A. 1940, (Dept. of Poultry 

Husbandry, Univ. of WV , Morgantown, WV 26505) 
PATTERSON, WAYNE C. - B.S. Agr. 1948, RFD # 1, Linn, MO 6505 I 
PERRYMAN, ANTHONY H . - B.S. Agr. 1971 , 168 E. Cedar Ct., Col

umbia, MO 65202 
PHILLIPS, ROBERT H. - D.S. Agr. 197 1, RFD 2, Box 194, Dunnegan, 

MO 65640 
PITTENGER, CARL H. - B.S. Agr. 1927, (Magnolia Rd., Marianna, FL 

32446) 
PITTMAN, DONALD 0. - B.S. Agr. 1939, 3912 NW 57th, Oklahoma 

City, OK 73112 
PRASAD, S. - Ph.D. 1966, Merck, Sharp & Dohme, West Point, PA 

19486 
PURDY, ALLAN W. - B.S. Agr. 1938, M.A. 1939, 2800 Green Valley 

Dr., Columbia, MO 65201 
PUTNEY, ELMORE, M. JR. - B.S. Agr. 1953, 6432 Garrett Rd., Buford, 

GA 30501 
QADOUMI , GHAZI R. - B.S. Agr. 1971, M.S. 1974, (1205 University 

Ave., Columbia, MO 65201) 
QUICK, PAUL S. - B.S. Agr. 1924, 232 Spring, Webster Groves, MO 

63 119 
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RADMALL, GEORGE D. JR. - M.S. 1965, 340 Walmer, Overland Park, 
KS 66204 

RAHMAN, UBEDUR - M.S. 1962, T .R. Phooken Rd., Gauhati Assam, 
India 

RAY, ROBERT H. - B.S. Agr. 1960, 10644 Bridlespur Dr., Kansas Ci· 
ty,M064114 

REEDER, DONALD· B.S. Agr. 1972, General Delivery, Licking, MO 
65542 

RHOADES , JAMES F. · B.S. Agr. 1981 , M.S. 1985, Poultry Science 
Dept. , Clemson University, Clemson, SC 29631 

RIFFLE, RENEE E. · B.S. Agr. 1982 , Rt. 2, Kahoka, MO 63445 
ROSALES, ARMANDO A. · Ph.D. 1963, 4602 Lincoln Dr., Atlan tic, 

IA 50022 
ROSS, DALE A. · B.S. Agr. 1955, M.S. 1960, P .O. Box 1626, Sterling, 

co 8075 1 
RUNNER, JAMES E. - B.S. Agr. 1963, 3029 Revere Ct. , Columbus, IN 

47203 
RUSSELL, BERTON DALE · B.S. Agr. 1983, 3807 Kingshighway, Kan

sas City, MO 64 137 
RUSSELL, JOHN P. - B.S. Agr. 1950, 9308 Mohawk Lane, Shawnee 

Mission, KS 66206 
RUSSELL, WALTER D. - B.S. Agr. 1948, M.S. 1959, 2710 N. Fulbright, 

Lot #124, Springfield, MO 65803 
SANDOVAL, MANUEL· M.S. 1982, Av. Ucayall, No. 227, Tingo Maria, 

Peru 
SANGSTER, ROBERT JR.· B.S. Agr. , M.S. 1972, c/o Robert Sangster, 

RFD 4, Edina, MO 63537 
SAVAGE, JAMES E. ·M.A. 1948, Ph. D. 1955, Rt. 12, Box 333, Col

umbia, MO 65203 
SCHLINK, GERALD T. · B.A. 1975, M.S. 1979, Ph.D . 1981, Midcon 

Labs, Inc., 113 W. 12th St., Lamar, MO 64759 
SCHNAKE, LAWRENCE D. · B.S. Agr. 1960, 10271 Rosewood Drive, 

Overland Park, KS 66207 
SCHNEIDER, VERNON E. · B.S. Agr . 1950, c/o Dept . of Agr. 

Economics, Texas A & M University, College Station , TX 77843 
SCHNETZLER, ESTILL E. · B.S . Agr. 1928, M.A. 1930, D.S. 1983, 804 

Normal Rd., DeKalb, IL 60115 
SCHROEDER, JOHN W. · B.S. Agr. 1937, M.A. 1938, (HardingJ-1 1, 

Parkville, Guaynabo , PR 00657) 
SCHUCHAT, THOMAS R. · B.S. Agr. 1957, (5361 W. 127th St., 

Hawthor ne, CA 90250) 
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SCHULZE, JAMES, H. - B.S. Agr . 1958, M.S. 1964, R.R. #3 , Box 170D, 
Troy, MO 63379 

SEBRING, MICHAEL - M.S. 1963, 2792 Coventry Green SE, Conyers, 
GA 30208 

SEDERWALL, WENDELL EUGENE - B.S. Agr. 195 1, Box 33, LaPlata, 
MO 63549 

SEIDEMAN, WALTER - Ph.D. 1966, 3400 NW Expressway, Oklahoma 
City, OK 73 112 

SENEY, WAYNE A. - 8 .S. Ag.r. 1959, USDA Foreign Agr. Service, 
Washington, DC 20250 

SHAW, ARTHUR) . JR. - B.S. Agr. 1947, (RFD 1, Canoga Park, CA 
91303) 

SHOOK, JAMES - Ph. D. 1969, 900 Tournament Dr., Hillsborough, 
CA 94010 

SMITH, BEN M.A. - B.S. Agr. 1948, (764 Richmond, Apt. 7-S, West
mont, IL 60559) 

SMITH, EARL Y. - M.A. 1933, (340 Lake Seminary Circle, Maitland, 
FL 32751) 

SMITH, WILLIAM B. JR. - B.S. Agr. 1949, 1203 W. Rollins, Colum
bia, MO 65203 

SNEED, RAYMOND G. - B.S. Agr. 1929, 1208 Main, Bedford, IA 50833 
STANSBERRY, CECIL - B.S. Agr. 1940, 3330 Indiana, Joplin, MO 

64801 
STARK, WILLIAM W. - 8 .S. Agr. 1925, 837 Sun Luis Rey, Coronado, 

CA 921 18 
STEEN, WALDO S. - S .S. Agr. 1959, B.S.EE 1973, M.S. 1974, 1816 

Morris Drive., Cherry Hill, NJ 08003 
STEINBRUECK, HERBERT - B.S. 1949, Box 98, Hawk Point, MO 

63349 
STEINHOFF, STANLEY E. - B.S. Agr . 1966, Rt. 1, Box 5 , St. Charles, 

MO 63301 
STONNER, FREDERICK W. - B.S. Agr . 1936, 179 Betty Lane, Las 

Vegas, NV 89110 
STOUT , KARL D . - B.S. Agr. 1956, (5010 Stonecrest Terrace, St. 

Joseph, MO 64506) 
STOUT, RONALD I. - B.S. Agr. 1961 , M.S. 1973, 1004 Midwood Dr., 

Monroe, NC 28110 
TALBOT, CHARLES W. - B.S. Agr. 1938, 268 Harwood, Lebanon, MO 

65536 
TEAFF, BILLY P. - B.S. Agr. 1951, 2906 W. Henley Dr., Columbia, 

MO 65201 
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THORNE, DAVID H. - B.S.F W 1981 , M.S. 1985, 2586 Brookview, 

West Lafayette, IN 47906 
THURSTON, RONALD). - Ph.D. 1976, 114 Clarenden Dr., Clemson, 

SC 29631 
TINSLEY, PAUL). - B.S. Agr. 1947, 1206 W. Hwy 32 , Stockton , MO 

65785 
VAN HORN, JOHN DANIEL- B.S. Agr. 1981 , M.S. 1985, Rt. 1, Box 

136, Rolla, MO 6540 I 
VOSS, LEONARD A. - B.S. Agr. 1934, M.S. 1952, Ph .D. 1962, 3204 

Oakland Rd ., Columbia, MO 65202 
WATKINS, ATHOL H. - B.S. Agr. 1957, (1209 Ralph Circle, Las Vegas, 

NV 89101) 
WILCOX, ROBERT F. - B.S. Agr. 1947, 600 Shumate, Moberly, MO 

65270 
WILLIAMS, CHARLES S. - B.S. Agr. 1935, (4 11 Laws St ., Bridgeville, 

DE 19933) 
WILLIAMS, IRVEN L. - B.S. Agr. 1939, M.A. 1941 , 229 N. Park, 

Roland, IA 50236 
WILLIS, JOHN - Ph.D. 1978, NutriBasics Co., P.O. Box 1014, Willmar, 

MN 56201 
WINNER, ELMER B. - M.A. 1949, Mayfai r Apt. 312, Concordia , Bella 

Vista, AR 7271 4 
WRIGHT, HAROLD BELL - B.S. Agr. 1938, 414 Harris Ln., Lebanon, 

MO 65536 
YASSIN, OSAMA - Ph .D. 1978, P.O. Box 8193, Alanaval, ASPC, Khar

toum, Sudan 
YOES, MAYNARD E. - B.S. Agr. 1953, M.S. 1957, Ph.D . 1966, Sam 

Houston State University, Life Sciences Dept. , Huntsville, TX 
77341 

YOHE, JOHN M. - B.S. ED 1959, M.S. 1962, Ph .D . 1973, 7430 
Briarhurst Circle, Lincoln, NE 68506 

YOUNG , JOSEPH L. - M.A. 1927, Box 522 , LaGrange, GA 30240 
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