
THE EARLY YEARS—1882-1920
Dairy Science established at The Ohio State University as a part of Animal 
Husbandry in the inaugural year of ADSA. Oscar Erf was the first professor in 
the dairy program. It became an independent Department of Dairy Science in 
1948.  Professor Erf used the Babcock milk fat test to develop relationships 
between the University and dairy farmers.  The Ohio testing program was very 
strong and contributed to the development of many outstanding registered 
purebred herds; the Department also played a key role in Brucellosis 
eradication in the State. The dairy research program was part of animal 
production from initiation of the experiment station in 1882 until C.C. Hayden 
arrived in Wooster in 1912 to be the Chief of Dairy Industry.  A.E. Perkins was 
the Chemist and Assistant. Forage research was the first coordinated program, 
continuing to the present; topics include grazing, silage preservation, forage 
digestibility, and forage harvesting systems. Dairy Day initiated as an outreach 
to farmers.  This became highly popular, attended by as many as 7500 people 
in the 1920’s to 1930’s.  C.C. Hayden was one of three charter members of 
ADSA who were associated with Ohio; the others were J.W. Decker and E.S. 
Guthrie. Guthrie became head of the dairy industry, which became Dairy 
Technology in 1929.

1920-1940
Nutritional value of milk, focusing on vitamins, initiated (1926) with hiring of W. 
E. Krauss. Vitamin A and carotene in nerve degeneration; roles of iron and 
copper in neonatal anemia.  Second Borden award, 1938.  Forage work 
continued—first published measures of rumen pH, 1939.

1940-1960
Vitamin D in Ca and P metabolism in parturient paresis; 40,000 IU vitamin D 
optimized Ca absorption in early lactation.  Hibbs Borden Award, 1952.  Iodine 
metabolism in thyroid function.  High forage diets for young calves; 
establishment of rumen function in young calves.

1960s
Increased research on forages—pastures, harvesting; first large square bales 
introduced. Classic publication by H.R. Conrad (1964) - pioneering research 
on regulation of feed intake, quantifying relationships between diet 
digestibility and dry matter intake (DMI) as functions of energy requirement.  
At low DM digestibility, DMI is regulated by the flow of undigested material 
through the gut; whereas, DM is regulated by energy 
concentration/requirement at high digestibility.  Conrad Borden Award, 1966.  
Continued research on Ca and P metabolism. 

1970s
Hormone-induced lactation; role of lactoferrin in mastitis and other biological 
systems; epidemiology of environmental mastitis. Selenium supplements 
decrease retained placenta in dairy cows. Metabolism of polychlorinated 
biphenyl (PCB) in dairy cattle; development of methods to control and 
eliminate environmental contaminants from dairy farms. Research on lipid 
metabolism and milk fat synthesis; fat supplements for dairy cows.

1980s
Roles of vitamin E and selenium to increase immunity and decrease incidence 
of mastitis in cows established.  Treatment during the dry period decreased 
mastitis at parturition by 1/3, saving $20/cow per year ($200 million annually 
for the US dairy industry). Calcium soaps developed and patented as a rumen-
inert fat supplement. Current US market approximates 200,000 tons annually.  
Statistical model to measure economic value of variations in feed composition.

1990s
Environmental management practices developed to decrease incidence of 
mastitis.  Evaluation of feed energy by relating its chemical composition to 
surface ratio of lignin/NDF (Weiss TDN equation); equation is valid across a 
wide range of feedstuffs; used  by most major feed evaluation laboratories and 
feed companies for commercial energy evaluation. Quantitative studies of 
rumen N metabolism with 15N; development of low starch diets with feed by-
products; evaluation of fat digestibility.  Increased emphasis on relationships 
between cow’s diet and milk composition; initiation of research on conjugated 
linoleic acid (CLA) and the role of vaccenic acid as a precursor for CLA 
synthesis.  Statistical programs and modeling for farm management.  Immune 
cells and the cytokines; they produce and regulate ovarian function.  J.L. Pate 
was the first to report expression of major histocompatibility molecules that 
can regulate immune cells in the ovary, as well as functional effects of 
cytokines on ovarian steroidogenesis.

2000-
Supplemental biotin improves foot health and milk yield. Desaturation of 
vaccenic acid in humans doubles the amount of CLA available to tissues. First 
use of molecular techniques to quantify ruminal and duodenal flow of 
protozoa.  K.L. Smith received the Land’O’Lakes (Borden) Award.
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The Ohio State University TDN Equation

TDN (at maintenance intake)= CP* e-0.019*ADIN  + 
0.98*(100-NDF-CP-Ash-EE) + 2.25*(EE-1) + 0.75*(NDF-L) 
[1-(L/NDF)0.67]=7

Where:

CP = crude protein, ADIN = acid detergent insoluble N, NDF 
= neutral detergent fiber, EE = ether extract, and L = lignin.
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Accomplishments include:

• 20 ADSA awards by faculty

• 3 ADSA Fellows


