
One of the greatest concerns that exists for animal school cours s and for communicating with people who 
scientists is the negative publicity about the use of cer­ are not livestock oriented. 
tain animal products in our diet. Information on the nu­ The animal scientists of the future will face many 
tritional composition, processing, storage and prepara­ challenges but I believe they will make many contribu­
tion must be developed for use in grade school and high tions and perform an outstanding service to mankind. 
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A review of the research that is being conducted by 
members of the Department of Bacteriology shows the 
emphasis that is being placed on agricultural and en­
vironmental microbiology. From the extensive research 
in public health that was done by the late Dr. Casper 

Ison during the 40 years preceding his retirement in 
1954, research has been expanded into areas related to 
agricultural production and the quality of the environ­
ment. 

During the past several years investigators have re­
sponded to the need for providing information that cou ~d 
result in improvement of nitrification and nitroge n­
fixation, increased efficiency of photosynthesis, im­
provement of water quality, more efficient waste dis­
posal and better diagnosis and control ofanimal diseases. 

Recently research activity has increased because the 
Department was given the opportunity to move to a new 
building and acquire an additional research scientist in 
1975. 
Nitrogen-Fixation and Nitrification Studies 

Fixed nitrogen is essential for crop production. The 
probable doubling of the demand for food by the year 
2000 has prompted research to provide the vast quan­

tities of fixed nitrogen that will be needed. The growing 
awareness of envrionmental quality and limitations of 
nonrenewable resources has led to increased interest in 
nitrogen-fixation performed by bacteria. 

In related research funded through the Science and 
Education Administration of the USDA with funds ap­
propriated to the Agency for International Develop­
ment , inoculant technology is be ing adapted to the 
needs of developing countries. Inoculants are prepara­
tions containing rhizobia which are applied to fields to 
establish nitrogen fixation. 

In recent research in cooperation with the Depart­
ment of Entomology, several insecticides were tested for 
possible harmful effects on important microbiological 
processes in soils. Among these processes wer nitrifica­
tion in soil and the nitrogen-fixing symbiosis between 
the Rhizobium bacteria and leguminous plants such as 
soybeans , alfalfa and sweetclover. No inhibition of ni­
trification at normal rates of pesticide application was 
found . 

In cooperation with the USDA Northern Great 
Plains Research Center, microogranisms associated with 
grasses used in revegetation of reclaimed strip mining 

13 



areas are being stud ied . 
Photo ynthetic Microorganism' 

The population of the world d ub led behveen 1930 
and 1976. Fortunately, th yield per acre of wheat in 
ad van ed agricultmal areas nearly doubled during the 
same period, largely b cause of advances in plant breed­
in and cultmal practices. However, the re is evidence 
that Furth r yield in r ass by the e me thods may be 
levelling off. Con quently, th ,r is now much interest 
in attempts to incr a e th fficiency of photosynthesis as 
a means of b r aking through an anticipated plateau in 
the rate of increased crop yields. 

t the heart of the photos nthe tic process is carbon 
dioxide (C02) fixation, which makes any aspect of the 
metabolism of C 2 of supre me importance to agricul­
ture . 1 ext to the C0 2-fixation reaction itself, the enzyme 
carbonic anhydrase may be of pri mary importance since 
it could con trol the amoun t of C02 available to the sys­
tem. This is because carbon anhydrase is believed to play 
an im portant role whereve r there is C02 transport 
andlor a n ed for quilib ration be tween C02 and bicar­
bonate, as in the C02-fixing system. 

Bayard Sleeper examining a culture of photosynthetic 
bacteria being used in a study of microbial carbonic 
anhydrase enzymes. 

With th s consid rations in mind studi s ofcarbonic 
anhydrase enzym s of some photosynthetic microor­
ganisms ha e begun . It is hoped that a contribution can 
be made in this way toward a further understanding, and 
ultimately, an enhancemen t of the C02-fixation process. 
Wate r Quality and Waste Di posal 

Wate r quality of rive rs and lakes is dete rmined in 
large part hy I nd use adjac nt to the water body. If 
inad quat Iy tr ated municipal or feed lot sewage is 
permitt d acce s to wate r, a public or animal health 
problem may arise. Hunoff and/or erosion from heaVily 
fertilized farmland may r suit in accelerated eutrophica­
tion and siltation of lakes and streams. Coal mining and 

coal conve rsion plants located near streams may have 
such de lete rious e ffects as acid-mine drainage or dis­
charge of toxic nondegradable organic and inorganic sub­
stances . River and lake sedilhents act to trap and concen­
tra te nutrie nts and microorganisms. If suspended into 
overl ying water, these may adversely affec t water quality 
far downstream from the original source of pollution. 

The possibility of optimizing lives tock lagoon opera­
tion for low temperatures is be ing inve stigated. Using 
laboratory-scale models of hog waste digesters, operated 
at various te mperatures and feed rates, it was found that 
the bac teria in the digesters do not quickly adapt to low 
te mperatures (e. g. , 4° and 15°C). Further studies are 
be ing unde rtaken to determine the location of tbe ineffi ­
cie ncy an d the feasibility of alle viating the pmhlem. 
Diagnosis and Control of Animal Diseases 

Although there has been a marked reduction in the 
prevalence of brucellosis in cattle during the past seve ral 
years, some animal disease specialists have expressed 
doubts that brucellosis can be e radicated in the United 
States. There has also been a resurgence of human 
brucellosis since 1974. A National Academv of Scie nces 
Committee reviewed the curre nt status and adequacy of 
brucellosis research in 1977, and the recommendations 
for future research included the development of re liable, 
practical diagnostic tes ts. 

Studies with the objective of developing an agar-gel 
immuno-diffusion (AG IO) tes ts for detection of Brucella 
ant ibodies in human and bovine sera were initiated in 
1977. A slide test using a standardized antigen was de­
veloped, and results are being compared to those ob­
tained with the tube-agglutination test. Preliminary re­
sult s show close agreement between the tube­
agglutination and AGIO techniques when the agglutina­
tion titer is 1:100 or higher. 

Progressive pneumonia of sheep is a fatal disease 
caused by a virus. Immunization may provide a means of 
preventing the disease, but before an effective vaccine 
can be developed , information about the immune re­
sponse of sheep to this virus is needed. The secretory 
immune response to the virus has not been charac­
te rized . Since the targe t organ of the virus is the lung, a 
primary site ofIgA production , stimulation of the secret­
ory immune system at this site may provide protection 
against progressive pne umonia virus . 

In cooperation with the Departments of Veterinary 
Science and Animal Scie nce, experimental vaccines have 
been prepared and administered to a number of animals 
in the NDSU sheep flock. One vaccine was administered 
as an aerosol , designed to stimulate an immune response 
in the lungs, the targe t organ of the virus. The other 
vaccine preparation was injected intramuscularly to 
stimulate production of serum antibodies . Sheep im­
munized by each me thod eventually will be exposed to 
the virus to determine whether eithe r vaccine prepara­
tion con ferred protection from the disease. 

A related study was initiated to determine which 
class of antibodies can act against the progressive 
pneumonia virus. Sheep produce a numhe r of difJerent 
classes of antibodies . If the study shows one class is more 
active against the virus, subsequent vaccine preparations 
will be adm inistered by a route which most e fficiently 
stimulates production of those antibodies . 
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