






Cross section of frorit (incisor) tooth i$ shown from four-year-old white-tailed deer, 
showing four annular rings of the cement layer. 

Sagittal section is shown through mandible and first incisor of white-tailed deer. 
The rectangle, outlined ill black to the right. is the area Caken for histologic 
sectioning for age detennination. 

• • Information and Education Activities 

High1ightingJhc center's activities in 
June 1977 was it s cosponsorship of the 
fir st International Symposium on Envir· 
onmenlal Pollutants - Animal Models �a�~�d� 
WilcUife as Monitors. Approximately 130 
laboratory scientists, wildlife biologists, 
and environmental conservationists from 
16 states, Canada, Scotland, England. and 
India attended the three·day conference. 
It provided an interchange of recent in· 
formation on currently important envir· 
onmental pollutants, especially heavy 
meta.!s and polychlorinated hydocarbons. 

Thirty·fi ve research papers were pre· 
sented. Seventeen exhibits depicting 
various effects of pollutants on wildlife 
were on display in a special poster session. 
The results and conclusions of the papers 

and of the exhibits will appear in a book 
to be published by the National Academy 
of Sciences, which will serve as an up·to· 
date reference text on envir'onmental 
pollutants. Other cosponsors of the 
symposium were the Registry of Comp41r· 
ative Patholdgy of the Armed Forces 
Institute of Pathology and the Institute 
of Laboratory Animal Resources of the 
National Research Council, National 
Academy of Sciences. both based in 
Washington. D.C. 

In August 1973 the center was the 
organi(er and host of a four·day annual 
national Wildlif e Di sease Conference. 
Sponsored by the Wildlife Diseases Asso· 
ciation. it was attended by some 180 
biologists and pathologists from the 
United States, Canada, and the 
Philippines. The firs t day's program cen-
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tered on current disease threats to wild· 
life and diseases coillllluni cable frolll 
animals to man under natural conditions. 
These induded EEE and rabies. Also, a 
session was held on diseases caused by 
environmental pollutants such as DOE. 
parathion. and heavy melals, including 

t1ead and mercury pOisoning in variuus 
animal species. The remainder of the con· 
ference was devoted to presentation of 
72 research papers on dise:tses of mam­
mals, birds, and fish. 

Educational activities have included 
establishment of a cross·indexed collec· 
tion of teaching slides,of wildlife diseases 
and the offering of academic prograins 
leading to tl ie granting of M.S. and Ph.D. ' 
degrees in the pathobiology of wildlife 
diseases. In addition, a program of can· 
tinued education is carried out for game 
biologists from cooperating states. Three 
workshop sessions have been conducted 
during the past four years with a dozen 
biologists in attendance at each session 
for a concentrated program of lectures 
and laboratory demonstrations. 

Steering Committee 

A five-man steering t:oltllllitte e, 
appointed by fish and wildlife directors 
of cooperating slates. is responsible for 
policy-making decisions and approval of 
research projects. Theodore B. Bamplon, 
deputy director of the Connecticut De­
partment of Environmental Protection, 
serves as chairman. Members are: Herbert 
Doig. director, Fish and Wildlife Division 
ofthl:! New York State Department of 
Environmental Conservation, Albany; 
Edward Kehoe, director. Fish and Came 
Department of Vermont, Montpelier; 
Howard Larsen, director, Northeast 
Region, U.S. Bureau of Sport Fisheries 
and Wildlife .> Boston; and Dr! Edwin J. 
Kersting., dean of the UConn College of 
Agriculture and Natural Resources. 

Dean Kersting's duties are to assist the 
center's director in formulating research 
and educational programs in diseases of 
wildlife. He also acts as the university's 
representative in financial negotiations 
with participating states, other public 
agencies, and private groups. 

The dean feels "wildlife deserves as 
,much protection as the forests of our 
country." As an example of wildlif e as a 
commodity, he notes that the deer pop­
ulation in this country is worth some four 
billion dollars. In short, Dean Kersting 
says, If A healthy wildlife adds additional 
interest and enhances,the quality of man's 
environment." 



~ Arc Arall cana eggs more nutri tious 
tha n regu lar store-bought eggs'! 

This i ~ bu t o ne of the ques tions being 
asked by Dr . Ral ph G . Somes , Jr., profes­
sor o f anim al ge ne ticS. as pa rt of his con­
tinuing st ud ies on inhe rit ed me tabolic 
variations o f dom es ti c poultry. 

One such st udy was conuuc tcd with 
th e Araucan a, a Sou th Ame rican chicke n 
breed. Th e Araucan :1 has become very 
popular and famou s in recent years be· 
cause of the bluc-shelled eggs it lays. 

Because of the uniqueness of th ese 
eggs, J fo lklore of spedal al! rib utes has 
bee n bu ilt up ~Hound thei r nu trit iona l 
valuc . Some press reports ha ve quot ed 
chlillls that Araucan<l eggs are 20 perce nt 
higher in pro tein :IIlU much lower in 
cho leste rol than store-bo ugh t table eggs. 
In some areas of th e country. high pri ces. 
a rc bei ng cha rged fOf these so-ca lled 
'''heal th eggs." . 
. " To see if these "hea llh eggs" were 
really more healt h fu l than sto re-bought 
eggs. Dr. So mes ami h is co-workers 
analy zed the blue-shelled eggs from three 
s train s of Arau cana over a two ·yea . 

.per iod . T hese eggs were I.:omr ared with 
th ose norm <ll1y found in stores: the white ­
she ll ed eggs fro m the Wh ite Legh orn. and 

E mbryos grow and devel op in an o rgan­
ized manner even before regulators of 
cellula r ac ti vity such as ho rmones a rc 
available . The possiblity that nutrients-­
pa rtic ul arly nutrient proteins·- may se rve 
as regulators in such early embryos is the 
major co ncern of th is projec t. It is being 
supported in pa rt by the U.S. Energy 
Resea rch an d Developmen t Adminislr3' 
tio n, Ha tch Funds, an d th e UniverSit y of 
Connecti cu t Resea rc h Founda tion. 

Dr. NO fman W. Kle in. professor o f 
animal genetics and principal investigator 
of thi s resea rch study, found Ihat cu ltures 
of ea rl y I.:h ick embryos requi red nutrient 
p ro tei ns for growth . Proteins could not be 
replaced by mixtures o f amin o acids 
which ma ke up prote ins. 

Furthe rmore, the protein requi re ment 
\vas found to be specifi c. Embryos could 
not be grown on mil k , colostrum or 
serUIl1 , but th ey required two dist inc t 
types of prolein: a tr;]llsferr in and a 
second was provided by ei ther ovalbumin 
f rom egg white or li povit ellin from egg 
yolk. Whcn either protein was provided 
alone . Ihe embryos did not grow as well 

Are 
"Health Eggs" 
All They're 
Quacked Up 

To Be? 

the brown-shelled eggs frolll the Sex­
linked Cross. 

In studying these test groups, [hey 
found no signillcant d iffe rences in either 
pen:ent protein per gram <llbulllen or per­
cent protein per gram yolk that could be 
relalcd to th e eggshel l co lo r. However, 
in the 81.:0Inpari so ns llIade , the Arallcana 

Proteins 
Regulate Early 
Development of 
Chick Embryo 

as they did when prOVided with both pro­
teins. 

Subsequen tl y, Dr. Kle in was surprised 
to learn that th ese proteins did nOI reach 
the embryo prope r , but were de graded in 
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eggs had from 2.8 percent to 6.5 percent 
lower tota l egg prote in content th an 

either Ihe white or brown-shelled eggs. 
The researchers attributed the lower t o tal 
pro tein COil te nt in th e Arauciula eggs to 
the fact that yo lks fro m these eggs are 
larger relative to albumen con ten t than 
those found in white or brown-shelled 
eggs. 

It Jppears that during th e egg form­
a ti on process. ;] lesse r amo unt of albumen 
is secre ted o n an y particular size yolk . 
This shift in the yolk ·albumen relation­
shi p resu lts in a reduc tion in the amou nt 
of th e high protein containing albumen 
re lative to. the lower protein containi ng 
yolk. These proportionalit y shifts result 
in an average decrease o f 4 .3 percent in 
total protein content of Arauca na eggs. 

The eight <ltlalyses on choleste rol were 

also consistent. In all comp<lrisons, th e 
Arall cana eggs h<lu a higher cholesterol 
level o n a milligram o f cholesterol pef 
gr:J\ll o f yolk basis. These increased con­
centrations ranged froll1 2.0 to 6,9 per­
cent, averaging 4.9 percent for the whole 
s,tu dy. 

Based un the now verifiable sc ientific 
data derived frolll th ese studies , we can 
answer th e quest ion " Are Araucana eggs 
more nutriti ous than regular sto re-bought 
eggs? II with it one word answer "No." 

the yolk·sac .• a placental-li ke struc ture. 
It was hard to reconcil e the response of 
embryos to pro teins with the fact that 
they did no t reach the embryo. Turning 
to the function of the yolk-sac, Dr. Klein 
learned that serum prote ins were synthe­
sized in this structu re and that changes in 
nutrien t protei n altered their synthesis. 

At present , the Connect ic ut researcher 
is testing the hypo thesis that agr: nts 
causing embry os to grow and develop in 
an abnormal manner , sur.:h as nutrients, 
dru gs. envi ronmental pollutants , and gene 
mutat ions , do so by altermg the synthesis 
of serum prote ins rathe r than by direc tly 
acting on the ce lls of the embryo. 

Two types of st udies are involved. 
Fir st , it is being determined if these 
various agent s alter th e synthesis of serum 
pro te ins in the yolk-sac of chick embryos. 

Second , it is being determined if these 
alterations do indeed affec t th e growth 
and de velopment of chick as well as fat 
embryos in culture to purified se rum pro­
tein s. 

I f these expe riment s a re successfu l. Dr. 
KJcin hopes to find out how se rum pro­
teins regulate cellular ac tivit y. 



Rapid Changes 
in Poultry Plant 
Operations Are 
Studied 

A University of Co nnec iiclil agricul ­
tural economis t is cooperating in a north­
east regional research projec t to help 
po ult ry men es timate th e e ffec t o f the 
changing COS IS of ener gy. labo r, money, 
plant , and equi pment on their inVeS ltllcnt 
decisions in order to bC L:omc as efficient 
as possible . Dr. Do nald G. St itts said that 
havin g this in fo rmati on will hel p poultry­
men determine the optimal size opera tion 
for their farms. 

Accord ing ro Or. St ilt s, egg produ c­
t ion in Connec ticut has undergone con­
siderable changes in recent years. The 
tota l number of birds has increased; the 
number of producing farms h{ls decreased . 

Poultry Registry 
To Be Published 

The U.S. Census of Agricultu re re port s 
that in 1964 . a tota l of 1491 egg prod u­
cing fa rms housed 3,841.906 birds of 
laying age. In 1974 there were only 55 1 
egg producers but they hou sed 4,340.1 9 1 
birds of lay ing age. Thus. while the num­
ber of bi rds had increased 13 percent, the 
number of rarms had decreased 37 per· 
cent. This implies an average increase in 
fa rm size of 206 percent. 

This increase in bird denSity was 
accomplished through changes in the 
capital-Iahor ratio employed on ranns. 
Birds arc increasingly being reared unde r 
more capital-intensive methods. and the 
resultant efficiencies are enabling farmers 
to reduce the amount of bbor employed 
per flock of birds . Results of California 
poultry management studies show tha t 
on the average .8 lahor hours were needed 
per hen in 1958, whereas tha t figure de· 
creased 10.3 labor hours per hen in 1964 . 
This illustrates substitutions of capital 
for labor. with farmers being able to in-

crease production at a lower cost pe r 
dozen eggs. 

Advances in increased efriciencics have 
also come to egg rarms. This includes in· 
creases in the number of eggs produced ' 
per bird , increases in the ave rage fl ock 
size per square foo t o r build ing space, 
and increased feed efficiency. . f 

Althougll increasing capital intensity 
Illeans subst itu ting capital fo r labor, it 
also signi fies higher inves tment costs per 
bird. This means that th e: fanners' tl eci· " 
sion to invest will depend upon curre nt . 
interes t rates. 

Similarly, since increased capital inten· 
sit y signifies a 1.leavicr reliance upon clec­
trici ty and /o r rossil ruel usc, the cos t of . 
energy will significantly affect the far­
mers' investment decisions. When energy 
was cheap and readily available , farmers:· 
did not consider this as a se rious pro blem. 
However, toda y, with rapidly escalating ' 
energy costs, the picture is not quite as 
clear cut. In fac t , in this era of high inter"­
cst rales and of rising eq~jpment , bUilding, 
labo r, and energy costs. a complete re­
thinking of the economic implica tions qf. 
continued capital intenSity may be in 
orde r. 

expanded version of the first one and incl uded chicken stocks 
as well as turkey and Japanese quail stocks maintai ned in both 
the United States and Canada. In 1978, a thi rd edition of the 
registry wil l be published , and stocks rrom count ries such as 
England , Spain , France, and the Netherlands may be included. 

by UConn Geneticist 
The pu rpose of these regist ries has been two·fol d. Fi rs tl y, 

they have been a means of in fo rming scientists and others or 
the availability of poultry stocks with specific genes which 
could be used in biological studies of development and disC<lse . 
contro\. The chicken. read il y available and easy to raise , can 

Since joining the University of Connecticut faculty as a 
poultry genet icist IS years ago, research into the inherit ance 
and gene action of poultry mu tations has been an interest of 
Dr. Ralph G. Somes, Jr. , of the Department of Nutritional 
Sciences. 

Dr. Somes has pub lished over 25 scien tific papers ~l1ld pre­
sented 14 morc at scient ifi c meetings on this work. He has dis­
covered and described six new mutant genes in the fowl and 
has added to a better understanding of other mutant trait s in 
both the chicken and the Japanese quail. 

Because of his interes t in avian mutations , it was only nat­
ural that he would also be interested in the conservation of' 
poultry genet ic stocks. During the last eight years, he has been 
very ac tive in th is area. In 1969, Dr . Somes received a three­
year grant from the National Institutes of Health to facilitate 
the publishing of a registry of avian lIlutant ge nes. This initial 
grant was but the first of three such grants. 

The first registry was published in 1971 as Storrs Agri­
cul tural Experiment Station Bulletin 420. It dealt solely with 
chicken genetic stocks in the United States. In 1975 , a seco'nd 
bu ll etin , No. 437, was publ ished. This registry was an 
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be used as a' proxy for humans in a variety of laboratory 
studies. In diseases such as the genetic muscular dystrophic ' 
JIlutant , which occur Similarly in humans and .chickens, they 
arc an in valuable source. 

Secondly , th e registry has served as a vehicle of commun· 
kation among poult ry geneticis ts and between poultry gene ti ­
cists lind o ther scient ists on the availabilit y or various stocks 
and thei r relat ive variety. It has helped to make those 
concemed about the conse rvation of poultry stoc ks more 
aware in this area. 

Dr. SOllies' poultry registry is li ke a genetic encyclopedia . 
Not only does it list mutant tra it s, breeds and lines and their 
spurces, it also includes a desc ription ~lIld lite ratu re citation in 
the case of llIutant traits . 

Because or his interest and work in this area, Dr. Somes 
was illvited to talk at two in te rnational confe re nces on poult ry , 
breed conservation in 1974 . He has also been asked to summa r·'. 
ize the Illuta tidilal kno'wledge of the chicken into tabular forlll 
for inclusion in a biologica l handbook entit led, " Inbred and 
Genet ka lly Defined Strains or Laborat ory Animals." This 
handbook will be pub lished by the Federation ,of American 
Societies fo r Expe ri mental Biology. 



Vaccination Can 
Control Costly 

Chronic 
Respiratory 

Disease in 
Poultry 

Chronic respiratory disease (CRD) is IT 

se ri ous respiratory disease in poultry 
caused by a microorganism known as 
Mycoplasma gaJlisepticut11 (MG) which 
resembles bacteria but it is much smaller. 

CRD causes large economic losses to 
the po ullry industry each year beca usc o f 
broile r condemnations a l slaugh te r and 
loss in egg production. But thanks to the 
effo rts of many researchers, ind udin g 
those in the University o f Connect icut's 
Depar tment of Pathobiology, t be disease 
hus nearly been eradica ted in America's 
broiler industry . 

The near-eradication of eRD was made 
possible by the development of a reliable 
sc ro logicaltest for this disease by a group 
of scientists in the University 's palho­
biology department. Thcy wcre Dr. Mark 
E. Tourtcllotte, profcsso r; Dr. William J. 
Parizek, associate professor; Dr. Roy 
Lu gi nbuhl , retired cmeritus professor: 
and Dr. Montc Frazier, now a veterinarian 
with Arbor Acres in Gl:tstonbury , Con­
necticut. For scver .. 1 ye .. rs the UConn 
pat hobio logy department was the o nly 
sou rce of the CRD antigen, but antige n 
product io n was su bsequently give n to 
the U_S. Departmcnt of Agric ulture and 
privatc laboratories. 

Despite advances mad!,) ill eradica ting 
CRD in the broile r industry , the disease 
st ill ca uses considerab le losses to egg pro­
duce rs. 

Beca use of this problcm, th e UCo nu 
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Mrs. Est her C. Fabian , institutional laboratory aide , and Dr. William J. Parizek, 
associate professor of pathobiology, prepare to grow the CRD vaccine in order to 
develop immuni ty of CRD in .poultry flocks. 

pathobiulvgis ts clllbarke u 011 a va..:dn­
alion prognm) seve ral yeal's agu usin g 
kill ed anti attenuated (low virulence) 
st rai ns ur MC. Un fortllna tc ly . neith er 
gave i"lllllllJllnlogk- prolect iun to pou lt ry 
Oo..:ks. 

The UConn pa thobiolog.ists then 
turncJ to a v:Kc ination program or ' \;011-
trolled exposure" 10 a virulent stra in 
when the \:hic kcns were 10 to 12 wceks 
old. They did this based on Ihe theory 
that the birds would have th c CRI) 
disease, deve lop a lltibodies. and when 
they beca lllC egg producing would be 
immune tu (' RD. Chickens arc most sus­
cept ible 10 CRO infect ions when [hcy 
sta rt to lay eggs. anJ when infection 
occurs, it causes a lll'lrked dec rease ill egg 
produ..: [ion. 

After severa l years of ne ld tria ls. the 
path obio]ogis ts found tha t va..:..:iniltion 
with vi ru lent i\·IC was effective in prevell-
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lillg CRD when laying tlocks came into 
produ..:tiun. It is es ti mated tha t in tbe 
past 5 years this program has saved 
CUllne..:tiellt egg producers 7 to [4 million 
dolla rs. 

Eviden..:e of this program's success has 
been the accep tance o f UConn 's program 
and tbe es ta blishment of it in neighbor ing 
states and thro ugh ou t the natio n. It is 
rapidly extending to many foreign ":Ol1n· 

tri es as well. 
Although tota l eradicat ion of CR\) is 

th e goa l of th e UCo nn pathobio)ogis ts. 
the y inuica[ e [li at during th e n!,) xt sl.:vera l 
years the vi ru lent MG vaccinati on will 
cont in ll e 10 be effec tive in reducing C(':O I1 -

olllic loss 10 egg produce rs. AS;J result, 
eggs can continue to be sold al reasona ble 
prices to con sulH~ rs. 

This rescar..:h was supported primarily 
by funds provioed by the State of COII­
l1cd ic ul. 



Detection and Control 
of Three Economically 
Important Poultry Diseases 
By Dr. Louis van der Heide 
Professor of Pathobiology 

T he poultry industry" commercial egg 
production and broilers .. in the Northeast 
is estimated to have an annual value of 
over a billion doUars annually. In Connect­
icut , alone, the income from the sale of 
eggs is nearly $50 million, ranking it as the 
second leading agricu lt ural industry 
behind dairy fa rming. 

Like in all agricultural industries , the 
continuing threat of diseases and their 
accompanying losses amounting to mil­
lions of dollars each yea r are experienced 
by poultrymen. Accordingly, researchers 
in eight northeastern states including the 
author have undertaken a new five-year 
regional research project designed to 
eradicate three economically important 
poultry diseases common to the region. 
The three diseases are: (l) avian adena­
viruses, (2) avian mycoplasmosis, and (3) 
variant infectious bronchitis. 

Avian Adenoviruses 

Avian adenoviruses have been recog­
nized for years, sin<;e Yates at Rhode 
Island isolated a virus in 1957 that killed 
chicken embryos. This virus was subse­

quently called CELO (Chicken embryo lethal 
orphan) virus to indicate its effect on 
chicken embryos and the fact that it did 
not seem to be associated with any chick­
en disease (an "orphan" virus).ln 1950 
Olson at West Virginia found a respiratory 
disease in Quail to be caused by a CELO­
related virus, which he called Quail Bron­
chitis virus. The two isolates were found 
to be closely related and belonged to the 
adenovirus group. 

The name adenovirus was originally 
given to a group of human viruses that 
were isolated from the glandular 
("adena") tissue of human patients. 
Fortunately there appears to be no re­
lationship between human and avian 
adenovirus . 

In chickens adenoviruses were subse­
quently found to be responsible for a 
severe liver infection which was called 
inclusion body hepatitis by Winterfield 
and others at Purdue University in 
Indiana. In the Delmarva peninsula a 
severe anemic condition in broile rs, called 
infectious aplastic anemia , was found to 
be caused by adenovirus by Stein and 
others. The problem was that neither one 
of the latter two adenoviruses were 
closely related to CELO virus, and further 
research has led to the determination of 
ten different serotypes of avian adeno­
virus (Cowen and others). Inclusion body 
hepatitis and infectious anemia have cost 
the poultry industry millions of dollars in 
mortality and condemnation of broilers 
and loss of life in egg·laying pullets. 

Recently, Staples at New Hampshire 
discovered that chickens with adequate 
maternal immunity (antibodies derived 
from the mother hen in the yolk of the 
chick) against another chicken virus -­
infectious bursal disease -- did not get 
hepatitis or anemia. 

It is now thought that chickens with­
out protection against infectious bursal 
disease will probably get a fie ld infection 
of this disease. This infection will damage 
the bursa, a little sack-like organ next to 
the vent of the chick. This bursa of 
Fabricius, as it is called, has an important 
function in the de fense mechanism of the 
bird . 
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If the bursa is damaged , the chicken 
will then be more or less defenseless 
against many o ther diseases such as the 
two adenoviruses of hepatitis and anemia. 
Therefore , rather than develop a vaccine 
against adenovirus, it is now considered 
sufficient for j)ractical purposes to vac­
cinate parent breeder flocks against in· 
fectious bursal disease to insure protec­
tion of the progeny. Research at Con­
necticut has centered on detection of 
new adenovirus infections and finding 
out how and why the bursal disease im­
munity protects against other virus. 
infections. 

Avian Mycoplasmosis 

Of all the efforts to eradicate poultry 
diseases in the United States, the erad i­
cation program of Mycoplasma gallisep­
ticum (MG) has been one of rhe mos t 
successful. MG, formerly called PPLO 
(pleura pneumonia-like o rganism), is the 
main cause of chro nic respi ra to ry disease 
(CRD) in chickens. The MG organism, 
which is distantly related to b~cteria , 
causes inflammation of the respiratory 
tract (trachea. lungs. and air sacs). It was 
a major cause of condemnation of broilers 
in processing plants until eradication of 
MG in the broiler industry was completed. 

A related organism, Mycoplasma SYIl­

ovaie (MS), which causes leg joint swcl-. 
ling (synovitis) and also air sac inilam­
mation, has been included lately in the 
blood testing eradication efforts, and MS 
has also been la rgely eradica ted. 

The efforts of this regional research 
project are to make sure th.1I the blood 
testing of breeder chickens will y ield 
accurate resulls. Reagent s for the tes ts, 
so-called antigens, have been found oecas­
sionally to yield nail -s pecific results. 

Recently , resea rchers have been able to 
isolate "variant" mycoplasmas from such 

non-specific reactor birds. This is a highly 
disturbing development in regard to the 
eradication efforts , which will have to 
deal with these new variant MG Strain s. 

Another problem conce rns the qxis· 
tance of MG-infection in commercial egg­
laying flocks, espedaJly in multiple 
age operations which are necessary to in­
sure an even year-round egg production. 
MG-infections tend to persist in sllch op­
erations and infect the you ng new 
incoming pullets. Such MG outbreaks 
low.er the egg production of la ye r nocks. 

A controll ed MG exposure program 
has been practiced in some of these ope r­
ations. Growing pullets are exposed at 10 

'I 
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to 12 wee ks of age w ith the low virule nce 
F-strains or MG ("vaccine" slr:r in) in Ihe 
drinki ng wa le r or by eye drop route . 
These pull ets wil l become MG-posi livc in 
the blood tes t bll t they do 11\;, show signs 
of the disease. and the y will re sis t sli bsc­
qll cnt MG-infection in Ih e layi ng htlllSl'. 

and not show a drop in egg lay . Rcgion::i! 
resea rch wil! he conducted til follow MG 
exposed layers to es tabli sh the usefu lness 
and /or dan gers OfSlIC] I <l pmg r'l ln . 

Variant Infectious Bronchitis 

App ro ximately eighl new variant 
str<lin s of infectioll s brolldliti~ (IB) have 
been found over th e ye:Hs ill U.S. poultry 
fl o<.: ks. IB is a COllllllon resp iratory vi ru s 
disease o f chkkcns. Ucsidcs the resp ira­
tory signs, such as snccl ing :Hld coughing. 
IS causes a d rop in egg production and 
the format ion of misshapen eggs . 

Good live vaccines have been used for 
years to prated poul try from lB. lIow­
ever, it was fou nd th<lt IB-vaccina tcd 
ch ic kens were no t we ll protected ag<linsl 
the variant strains of JR. Subscquc nt re ­
search in Connecticut J e termi llt.'d that a 
particular variant strain -- the so-ca lled 
JMK-strain -- was the main cause of IB 
problems in Connec ticut poultry. Dr. 
Wintcrfield at Purdue observed tha t an 
lB vaccine st rain frolll Holland was 
bette r able to affo'rd protec tio n :tgai nst 
the prevailing variants than the existing 
"Massachusetts-Conn ecticut " vaccines. 
The Holland strain IB vaccine is now 
available commercially in the Uni ted 
States, and is used widely in Connecticut 
poult ry with excellcnt result s. 

This regio nal resear..:h project wil l 
\' deal with survei ll ance meth ods for 

upcoming new vari ant IB viruses . Virus 
(.. isolation from chic kens wi th signs of IB 

and determining their strain propert ies 
are being done in the Departlllent of 
Pathobiology at the University of Con­
necticut in cooperation with Prufessor 
Johnson at the University o f M:.uyland. 

Resea rch in poultry d iseases will \ 
hopefull y con tinue to be :lb le lO shift the 
emphasis of disease control on poult ry 
farms from treatment of sick birds to 
prevention and eradication, thus s:lving 
the pou lt ry industry millions o f dollars 
annually. 

UConn Publishes Ethnic 
Atlas of Connecticut 

A new type o f atl as contain ing information 011 the compo­
sition and com:cnt r:ttiull of fore ign stu,,:k in Cunncct iLut has 
been published by the Swrrs Agricultural i:xpclllllcnt StJtion 
at the University o f Connec ticut. 

Entit leu " Ellm lt; Atlas o fC onn t'cticut. 1070. " the buuk 
contains 180 pages. 

Funded by a gra n t fro m the llart foru·ba!:>ct.i Amcnelll 
Revolulion Bil'cJlt ennhlJ COlllmit tee. the et hn ic atl:J s IS b:lset.i 
from informat ion containet.i in thc Unitcu Sta tcs Census 
Burea u's 1970 Census. All the data prcsen tct.! III the :It !JS was 
obtained from the 4 th Count Summary Tapes for ConnectiClII . 

Dr. Thomas E. Stcahr. UConl1 assoc iate pru fessor ur rura l 
sociology and au th or of th e atbs. says th ;1\ fo reign stock has 
vast ly cnrich cd thc tcx tu rc ~lIld vari ety of COll lllHlllit y ltfc in 
the state. 

The te rm "fore ign st ot.: k" is used to dcs..:rihc fi r~ t and 
scco nd 'gc ncra tioll America ns . withou t regard to stalll~ oj" 
nationalization or ci ti/.ClIShip, Dr . Stcah r says. Fil si gc neratio ll 
fo reign stoc k afC those Co nncc tic llt reside nts who were born 
ab road , wh il e secant.! ge ncra t ion forc i g.r l stnck ;rre nat ivc-born 
Amcricans Wilh eithcr onc o r hot h p:Hel\ t ~ uf lore ig.n hirth . 

In 1970 ,32 PCfCClltllf tile slat l"S pUjllllation , ur 9()9.R07 . 
wcre of fore ign stu t.: k. Mus t nUll lerom al ~ th e I t ~db ll ", witll 
227 ,782 or 23.5 perl"C lll ofCOllllecticut \ rtlr cign stock pop­
ulation. Nex t largest are Canadians ( IYl ,105) . rullmvcu by tile 
Polish (103,820), residents from the Un ited Kin g.dolll (71.531). 
the Iri sh (60,366) <ln d the Gcrmans (60.200), Ik Stcllr I l'port~. 

B UI fo reign stock is no t dist ri buted e\'enly througholl t thc 
lowns of the slate, Dr. Steahr adds. l ie nullo'S that h aliam arc 
mos t largely concentrated in Watt~rb ury , New Haven. and 
Bridgepo rt , while Canadians ~ l rc most l;rOlll ille llt III I-brtford. 
and the Polish are gro Llpl.'d primaril y in New Hritaill. Irish 
inhabitants arc fo unt.! IllOSt frequcntly in Il artford. with lesser 
numbers in Waterbury and the grea test concentratiun of 
German stock is in Norwalk , he says. 

\The et hn ic atJ:t s contai ns a table of the !lumber of fore ign 
stock residents in the top 44 ran ki ng Conncr: ticut towns. and 
a gra phic display o f the percent o f each gcnera tl on or foreign 
stock residing in each of the stal e's 1 (ll) tuwns. The totai llumbe l 
of foreign stoc k. listed by 38 cou nl ries uf ongin , appears in 
alphabc ti cal ord cr in the ethnic oll<1 s. A ri J1~il Se t of tablcs and 
maps present data on thc geographic uistribut inn llf American 
Indians and Black Amer icans. The cI()sin g map and table show 
the d istribution of towns by pc r~'ent;lgc 1)1" fnlcign stock in Ihc 
town' s to tal population. 

For .. copy o f the "Ethn ic Atlas of Cunn et.: ticut . 1970." 
send check o f S4 .00 payab le 10 'Unive rsity Uf COIlIl CC l ic UI' 

to Dr. Thomas S tcah r, O/) x U-96. UConn . Storrs . ('onn. 06268. 
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Rural Population Growth in Connecticut 
Is More Pronounced Than National Trend 

By Dr. Thomas E. Steahr 
Associate Professor of Rural Sociology 

Connec tic ut 's rural po pu lation grew 
more rapidly than po pulat io n in othe r 
areas durin g the 1970·73 period. 

Popul a ti on in enti rely rural towns 
accounted fo r 49.7 pe rcent (47,309) of 
the state 's growth fro m 1970 to 1973. 
And this is consistent with , bu t m orc pro­
nounced than, the nati onal trend of lIo n­
metropolitan population growth. .. 

From 1960 to 1970, the Nu tmeg 
sla te 's rural growth was much small er , 
with only 19 .3 percent or 95 ,990 of the 
total popu1:1tion growth occurring in 
rural towns. Table 1 wi!! illustrat e th ese 
findings. 

lnmigratio n and o Ulmigratio n have 
played major roles in the state 's popula­
tion di stribut ion. Urban and mixed to:wns 
experienced :t net out migra tio n of 27 ,000 
persons from 1970 to 1973 , cont ras ting 
wit h a net inmigrat joll o f 146 ,000 from 

1960 to 1970 . Becau se of this reversal , 
nonrural town popu lation increased only 
.9 pe rcent from 1970 to 19 73. Ent irely 
rural lawns grew by 7.7 pe rcent ;lIl d ne t 
inmigratio n ac.coun te d for 77 .8 perc ent 
of that growth. 

Locatio n is an im portant fa ctor in po p­
ula tion growth. As shown by Table 2, 
rural towns adj acent to Standard Metro­
politan SWlistical Area (SMSA) bounda · 
ries grew r,lster than nonadjJcent rUTJ I 
towns. Th is pa ttern substantiate s the 
nati onal patte rn , an d o ffers some support 
for subu rban ization in tcrp retatio n . 

Rural towns not adjacent to SM S/\ 
boundaries grew by 6.8 percent or 5.269 
persons and net inm igra tio ll acco unt ed 
fo r 83.9 percent o f that inc rease. A de­
centrali zation int e rp re ta tion is suggested 
by thi s pa tt ern of growth . 

If the socia l and economic forces o f 
suburbani za tion were responsible for 
rural populat ion growth , the entirel y 
rural t owns within SM SA's would have 
had til e 1I1 0st rapid growth rates. This did 

Table 1 -- Population Change by Residence, United States and Connecticut, 
1970 and 1973. 

Residence Population Net Migra tion 

1973 1970 Change 1970·73 1960·70 
11.000) 11.000) (Percent) 11,000) 11.000) 

Un ited Sta tes 209 ,851 203 ,301 3.2 1,632 3,001 
Metropol itan 153,252 149 ,002 2.9 486 5 ,99 7 
Nonmetropolitan 56, 599 54,299 4.2 1,146 ·2,996 

Connecticut 3,079 3,032 1.6 ·9 216 
Nonru ral

' 
2,752 2.728 .9 ·27 1146 

A ural2 327 304 7.7 18 70 

IN) 

(3,100) 
(630) 

(2,470) 

, 
\ (1691 

(96) 
(761 

Source: u.s. Bureau of the Census, U.S. Census of Population : 1970, Genera l 
Population Characterist ics, PC (1) - 88. Connect icut; Beale, C., "The 
Reviva l of Popu lat ion Growth in Nonmetropoli tan America, " Economic 
Research Se rv ice, U.S. Department of Agriculture, ERS-605. 

1. Towns co nta ining entirely urban or urban and rural popula ti o ns in 1970. 
2. Towns whose popu lati on was class jfied as entirely rural in 1970. 

Table 2 -- Population Change for Rural TOWn! by location to SMSA's, Connecticut 
1970 to 1973. 

Source of Percent Change 
Population Change Change Due To 

Natural Net Natural Net 
Location IN) Number Percent Increase Migratior Inc rease Migration 

T otal Rural (761 23,499 7.7 5,2 18 18.281 22.2 77.8 

Within SM SA (151 6,522 6.9 2.65 1 3,87.1 40.6 59.4 

Adjacent to U rban 1 

T own o f SMSA (111 4,318 7 .5 368 3.950 8 .5 9 1.5 

Ad jacent to Non -U rban 
Town of SM SA 122) 7,390 9.8 1,350 6 ,040 18.3 81.7 

N onadjacent t o 
SMSA Boundary (281 5.269 6.8 849 4.420 16.1 83.9 

1. Towns with 50 percent or more of the residents classified as urban . 
2. T owns with less than 50 percent of the residents c lassified as urban. 
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not occur in Connec ticut , ~ince ru ra l 
towns wit hi n SMSA bound aries incre<lsed 
by 6 .9 pe rcen t. T his was less than th e 
increase fo r all rural towns and less than 
that of rural towns adjace n t to SMSA's. 
Net inmigration was a relatively less tha n 
impor tant fac tor here , as it accoun led for 
59.4 percent of the popula t io ll growth. 

If rural c'ommunitics arc changing into 
!'.Psiden tia l and employment suburbs, 
H.~ra l towns adja cent to SMSA urban 
(pwns shou ld grow mo re rapidly than 
tI~ose adjace nt 10 non urban SMSA IOWllS , 

~ut j ust the o pposit e has occurred in 
eonnccticut frorn 1970 to 1973. In fact, 
r,ural towns adjacen t to lion urban to wus 
ol SMSA's increased at rat es sign ificantly 
bighcT thaJ\ in any other category. T his 
dbes not confofl~ with subllfbaniza t iun 
Jxpec tations, because the Illos t rapid 
~opu l a tion ~row t h occurred in rural 
towns removed from the direc t inOtte nce , . 

o f urba n sect ions of SMSA are~s. Decen ; 
traliza tio l1 cxpecta tions :lrc :l lso no t fully 
confirme d because thc rural towns are 
adjace nt to SMSA boundaries. 

As a rcsult of this study. it was found 
thai 11 0 t onl y d id pop ula tion of cnti rely 
rural towns grow faste r than that of 
mixed urban and ru ral and entire ly urban 
towns, b ut rllral low ns expe rienced lIe t 
imlligra ti on du rin g this time . Urba n or 
mixed towns reversed their t radit ional 
patte rn and experienced a subs tantia l 
ne t olltmigra tion. 

Add ilional resea rch is underway to 
clarify the sub urba nizati ll n ve rsus po pu­
lation decentrali za tion interpre ta tion of 

these recent trends an d to d raw ou l l ile 
im plica tio ns for such growth for rural 
towns in Connec tic ut. 

Poverty Status of Male Versus 
Female Headed Families 

Is Compared 
Why are fema le-headed families in 
Connec tic ut so mu ch more likely to be 
living ill poverty tha l\ ma le-headed fa m· 
il ies? 

Th is ques tion is t he subjec t u f a demo­
graphic st udy being conducted by Dr. 
Kenneth P. Hadden. assistan t professor 
o f rUfal socio logy. 

Accordin g to him, abtlu t o ne-quar ter 
of Con necticut's femal e-headed families 
were below t he feJerally established 
poverty li ne in 1970 in the na tion's third 
wea lth iest state. This means , <H.:co rdin g 
to infoTlllJt io n publ ished by Ihe U.S. 
Census Bureau, that more than 18 ,000 
fa m ilies headed by women rct:eived ill ­

·comes -- mainly through work or publi c 
assistance _. too low lu allo w their min i­
mal needs to be met. 

III cont rast. onl y abou t 3 percent o f 
families hcaded by males (including 
husband-wi fe an d lone male-headcd ram­
il ies) were below the poverty line in 1970. 
Fcmale-hcl ded fam il ies were about seven 
limes more likely to be poor than were 
ramilies hC:.ldcd by tll<1ks. In human 
terms , these figures mean that ch il d ren 
reared by thei r mo the rs alone a rc f:JT more 
likely to bt~ deprived oj' necess ities , such 
as adequate diets and clot hin g;ls wel l as 
lu xuries , wh ich most of their peers raised 
in intac t OJ ma le-headed families la ke 
for glan!ed , 

A brief discussion follows 011 the major 
fac tors con tribu ting to the pove rt y of 
ma le-headed or femah:-headed faillil ies . 
First. th e amount of formal educa tion 
one has bcars upo n the amoun t of income 
one is ablc to carn and, consequent ly, 
upon t he probabilit y of being in poverty . 
This widely accepted ge nerali zat ion mu st , 
however. be qua lifi(!d. It ho lds to a much 
grea ter extent for IllJ le fa mily heads than 
for female famil y heads. 

Male and female hc:.tds whose f:nnilie s 
arc nor poor have fath er simil ar educa­
tional backgrounds on the ave r:.tgc -- the 
lI1cd ian numbe r of yea rs of school COIll­

ple ted is 12.4 and l 2.0. res pec t ively. 
Female heads whose fam ili cs arc poor, 
however, lJ:lve subs tantially Illorc educa­
ti on than their male coll nter parts -- the 
fe males have mcdiall ed ucations of 11.0 
yea rs whi le the ma les havc only Y.6 yea rs. 
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This dearly sugges ts that a weak ed uca­
tional background is an important factor 
in determin ing whether or not a male­
headed family is poor. Male heads whose 
families are poor have, on the ave rage, 
almost three ycars less education than 
lllal e heads whose famili es are not poor. 

The c ffect o f ed ucat ion o n t he pove rty 
sta tus of fema le-headcd families is much 
less clear-cut, however , si nce women 
wh ose famil ies are poor have oill y onc 
year less educat ion than those whosc fa m­

ilies a rc no t poo r. Put ano ther way , on ly 

2 percent of fami lies with a male head 
who has gradu ated from high school a re 
poor, whereas <.t lmos[ 20 percent of fam­
ilies headed by a wo ma n with a high 
school educatio n arc poor. In many cases, 
fam ilies headed by women are poo r in 
spite of adequatc educational backgrounds. 

Having eliminate d educa tio nal deficien­
cies as iI major reason for th e high inci­
dence o f poverty <llllong female-headed 
fam"ilics and confirmed it for male-headcd 
famili es, Dr . "fadden turns to another 
likely candida te -- the presence of m ino r 
child ren a t homc. A woman fam il y head 
has a 1 in 3 probability of being poor if 
she has one Of more minor chi ldren living 
at home; I in 16 if she docs not. T he con­
clusion is clear ; having child re n living at 
hOllle increase the likel ihood of a woma n's 
family being in povert y. Among male· 
hea ded fam ilics, the presence of a minor 
child makes li ll ie differencc in whether or 
nu t the fa mil y is in poverty. 

A more complete discussion of these 
and other fac to rs thought to be im portant 
in producing a high probabilit y of poverty 
among families headed by women wi ll 
ap pear in a forthcoming Storrs Agric ul­
t ural Experiment S tati on bu lle tin . 



AT THE EXPERIMENTSTATION 
Research Studies Are Being 
Conducted On . 

T he average dairy cow only produces 
three calves in her li fetime, and half of 
them are hulls. To make better milk pro­
ducers , each ca lf should be sired by a 
superior bull which is usually possible 
through artificial inscmin;ltioll (AJ).The 
usc of AI in tum requ ires the dairyJn<lTl 
to know when the cow is in estrus (heat) 
for conception to occur . Since [,Ill': avt:ragt: 
cow is in heat only 1210 18 hours, it is 
necessary to observe them twice dail y for 
about 20 minutes, or more frequently for 
shorter periods of time. 

In a time of high labor costs this has 
led dairymen into attempting shortcuts 
in herd management. This has included 
the use of unproven beef bulls to breed 
heifers and inadequate heat detection. 
The latter leads to poor fertility and 
sometimes to serious reproductive prob­
lems. 

For years, scientist s and uthers in the 
dairy industry have searched for ways to 
treat a cow or a heifer so that she could 
be inseminated and woul d be fertile at a 
specific time following treatll1ent. The 
treatment would be set so tlwt this fe rtile 
period would be convenient to everyone 
involved and the animal would be "insem­
inated by appointment." This system 
would be economically advanta geous to 
dairymen and to AI organizations and 
their technicians as well as to families with 
one or two cows providing a small milk 
supply and to 4-H members with cattle 
projects. 

Unfortunately, such a technique is not 
now available in the marketplace. How­
ever, two promising systems arc under 
study at various state universities including 
the University of Connecticut. To get on 
the market, a system must J;le: (I) acccp-

Improving Control of 
Reproduction in Dairy Cattle 

By Dr. Charles O. Woody, Jr., and 
Dr. John W. Riesen, Associate 
Professors of Animal Industries 

table to ca t1le!l1l'n; (2) profitable for a 
pharmaceutical company: and 0) ap­
proved for usc hy the Federal Food and 
Dru g Administration and th e U.S. Depar­
tment of Agricultme. 

To be acceptable to catt lemen it must 
do the job it is claimed to do 0 - accurately 
con trol the fertile period -- without /seri­
ously impairing fertility and without rc­
quiring too much investment. time or 

equipmcnt. The two systems proposed 
here may meet the first two requirements! 
but, as yet, not the third rcquiremen( ' , 

How does each system work? A cow ' 
has an estrous cycle of about 21 days, . 
though it may vary from 17 to 25 days. 
To cause a cow to be fertile at a time 
other than her expected normal time re­
'1uires that the estrous cycle be cxtcnde'~ ' 
and estrus delayed. or that it be interrup~~ ' 

Dr. Charles O. Woody places a progestagen-containing implant under the skin of the 
ear of a Holstein heifer. Helping to control the animal is Dr. John W. Riesen. 
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ted in ~ollle way so that estrus ma y occur 
earlier than normal. Since it is assullled 
that the interval since the last estrus is 
unkrHlwn , the same trealmcntlllust work 
for al! treated !.:ows. In early studies the 
aim W<lS to delay estrus by admini stering 
appropri<l te ho rmones for ne<l rly the 
length of an estrous cyc le . This, however, 
lowered fertility excessively. 

One system present ly being deve loped 
involves the use o f Prostagland in , a hor­
mo ne produced in the uterus as well as in 
o ther parts of the body. This ho rmone was 
found to be capable of interru pting the 
cst rO(IS cycle of cattle with a new estrus 
and fert il e period occurring in about three 
days. On the ot her hand. this hormone 
proved to be ineffective durin g the first 
5 d ays of the cycle , resulting in a failure 
to res pond in about 25 pe rcent of the 
treated cows. Administe rin g two trea t­
me ntS 10 to 14 days apa rt has ove rcome 
mos t of this problem. Early result s wcre 
extremel y enco uragin g, but later studies 
have ind icated some problems to be over­
come using this treatment. 

The second system does not involve 

the use of prostaglan<.l ins. 111 5te<ld , this 
tre atmen t is based on the usc of a proges­
tage n <1I1d an estrogen -- the same classes 
of hormones produced by the ovaries 
anu used in birth control pi lis for women. 
Th e au thors and others in the Departmcnt 
of Ani1l1a llndustries have been working 
on thi s sys tem 10 improve breeding 
result s. Seve ral hundred h(~ i fers have been 
obtained ove r the past several years from 
a state prison farm and lI sed in exper i­
ments <1 1 rhe Un iversit y o f Connecl icut. 
Aft erwards, the pregnant heifers were 
retllT/led to the herd. 

If a dairyman, llsing the sys tem devel ­
ored from research here and al other 
institut ions, wished to inseminate a group 

of heifers on, say. Ma rch 12, he would 
fo ll ow a sim ple procedure. On March I , 
he woul<.l insert a sma ll plastic implant 
unde r the skin o f one ear and givc an 
intrallluscular injection . The implan t 
contains a sll1all amount of progcs ta gc n 
and the injec tion indudes addit ioll<ll 
progestagr ll plus estrogen. On Marc h 10 
implant is re moved and on March 12, 
48 ho urs aft er im plan t remova l, the 
heifer is inseminated. 

Recent expe rimen ts wit h Holste in 
heifers have provided data on the scheme 
described . The heifers were inseminated 
with frozen semen 8 to 16 hours aft e r 
detection or estrus or 48 hours aft er im­
plant removal. The percent !.:onception 
was as follows: untreated cont rol heifers 
with AI 8 to 16 hours afte r detec ti o n o f 
estru s. 70 .8 percent : trea ted hei fers with 
AI 8 to 16 ho urs after detec tion o f 
estrus. 61.8 percent ; and tre<l ted heifers 
with Al48 hours after implant removal, 
61.3 percent. The level of fertility ob· 
tained is thought to be acceptable con­
sidering the adva ntages of the im plant 
treatment. 

The ftllllTe of eit her met hod o f fe r­
tilit y regulation is un known a t present. 
Howeve r, pha rmaceu tical compan ies 
involved are ac ti ve ly seeking d c;traJl ce 
for manufa!.: turing the products and 
making thel11 availab le to the dairymen 
und AI tech ni cians . Other universit ies 
such as Corn ell, Pennsylvania State, 
West Virginia and Texas A&M. have ac­
tive research programs. Wc have coll ected 
samples of blood and mi lk from lac tating 
beef ca ttle to allow testing for the pre· 
sence o f residues. and other sc ienti sts 
arc conducting similar work elscwhere. It 
is hoped that one or bo th meth ods will 
prove safe for usc and will appear 011 th e 
market S()OIl. 
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... A nd On .. 

B ovine infe rtil it y is a problcm o f great 
economic imporl ance. The kn own causes 
of in ferti lit y in !.:.lI tle :.HC many, and they 
cover a wide ra nge o f ctiologic fac tors. 
Somc of the mos t COlllJll OTl causes are 
infectious 0rgani s1T1 s. which may direct ly 
or indirec tl y affect the bovine genital tract 
and the fe tu s. 

Numeroll s investigat ions havc been CO Il ­

duc te <.l to de terminc the exac t relatio nships 
be tween these infec ti ous orga ni sms and 
thei r effec t UpOIl ferti lity. A s a result. a 

number of spcdfic bade rial and viral 
ag~lIt s have bee ll defi nit ely proved to 
ca use in fcrti lit y and <lbort ion in call ie. 
The most illlj)( lrtant diseases ar e bruce l· 
Imis. vibrusis , tr ic humaniasis. and leptn­
spirosis. 

Howeve r. even wit h these impo rt an t 
discover ies. the incidence o f bovine infe r· 
tilit y cont inues to remain high . A rCl,;ent 
su rvey of 5 nort heastern stat es revealed 
that of 3 ,8 12 bovine abor tions examined 
between 1966 and 1970. a detectable 
C;lU se was revealed in onl y 23 percent of 
the cases. 

This points ou t the obvious need for 
continued rese.lrcil in this field. Because 
of the magn itu de o f this problem, resea rch 
has been and is still being conducted on a 
coopera tive basis wit h several agricuitmal 
experiment st:1I lo ns in the northeast in­
clud~ng rvl a5sadlll se tt s. Rhode Island. 
Vermont. Ne w York , Pennsylvania. West 
Virginia, and also the National Animal 
Disease Ccnter ill Ames. Iowa. 

Researeh Objectives 

The basic object ives of th is coopcr:J t ivc 
resean:h are as follows: 

I . To isulatc <t nd dassi fy micro bial 
agents wh ich infec t thc rep roducti ve or ­
gans of !.:a t tle :tlld cau se failure of cnncep· 
fioll , emb ryo nic death , abortion , mal fo r­
Illation of the fe tu s, neona tal death . an d 
pOll r qua lit y semen . 

2. To selec t <I few age nt s fo r in-dept h 
study. which include host response , pa t h· 
age nesis of infec tion, viru lence mechan· 
isms, and possible di sease transmission 
froill cattle to mall. (Many anitmli diseases 
present excellent models for making co rn · 



Improving Control of Infectious 
Diseases That Cause Infertility 

In Dairy Cattle 

:(. 

: ' 1 

By Dr. Mark E. Tourt ell ou e 
Professor of Pa thobiology 

Dr. Mark E. Tourtellolte looks for lesions of disease on a S<'l mple of tissue from the 
genitailraci of a cow. 

parativc sluJics of hU IlI:11l Ji seases, 
thercby cllJltribu t in g It) the solution of 
hUll1an ailments. For eX:lmplc. bovine 
vencre:t\ vibriosis, which has been studied 
as pa rt of the northeast regional projec t. 
is CUI rellil y being used as a mo(\el for 
studying human venereal diseases. ) 

3. To develop methods for diagnosis. 
trcatl ll cni. con trol, and prevention of the 
more ililportant infect iolls C:Hl S~'S of infer· 
tilit y. 

4. To apply the information gained 
th rough the studies IOward the acquisi· 
tion of an increased understanding of the 
manner in which infectious diseases inter· 
fere with conception as well as normal 
embryonic and felal development. This 
knowledge can be utilized for: increasing 
pr9duc tivity of cattle by controll ing in· 
fec tious qi seascs of the re produc tive or· 
gans; prdcnt ion of malformations in 
catt le and womcn due to infections 
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during ea rl y pregnanc:y; and possible 
applica tions in fcrtility c~)Iltrol in man. 

Abortions in Cattle 

, ' 

.' . 
" ' 

St reptococci are one of the six most . '. ' 
frequent ly isolated agen ts from aborted ~. 

bovine fetu ses in New England . From ." " 
experimental infc(.; ti on of ewes, it appears ' ,-' , 
that beta hcmolyti c strepto(.;Qcci may be ' " 
significant itbortifacient agents and fur· , . 
ther work , ~specia lly in ca ttle , is strongl y ': '" 
indicated. 

Leptospirosis can be a serious cause of 
abort ions in ca tt le. Work done with preg­
nant ewes has provided valuable informa­
tion regardin g the infectious process, Ex­
tension of this work by experimental 
inoculation of pregnant cows should con· 
tributc further to an understanding of 
bovine abortion caused by these organ­
isms. 

Sevcral viruses have been shown to be 
involved in infertilit y, abo rtion. and , 
abno rmal fe tal development in cattle. The 
development of reliab le fl uorescent anti· 
body techniques fo r the detection of 
viruses ilH:lueiin g IBR , PI·3. and BVD 
ove r the past five years is a major con tr i· 
bution to tIL e detection of these viral 
agents ill itl1lH ted fetuses . Continued cf· 
fort s to develop fluorescent antibody 
techniques for other vi ruses and other '/ . 
:Igents: for example, lep tospira and ", I 

mycoplasmas, are strongly needed. 

Diagnostic Breakthrough 

Another major diagnostic break· 
through has becn the detection of anti­
bodies against seve ral viral agents in 
aborted bovine fetuses . Th is technique 
is o f grcat va luc. since there is conside r· 
able evidence that the majo r da mage in 
cases o f abortion occurs earl y in preg· 
nancy. By thc time llbort ion occurs, the 
viral (or other) agcll t is no longer prcsent 
or dctectable by isola tion and tluoresccn t 
anti body tcchniques. In most cases, it is 
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now known whether the presence of 
antibodies 10 a specific agent is com: lu­
sive proof Ihat the agent was the cause of 
abortion. More research is needed, inclu· 
ding work on the experiment<ll inocula ­
tion of pregnan t heifers with viruses. 
leptospircs, mycoplasmas, and bac te ria 
whose <Inti bodies have been detected. 

Studies of the effec t of BVD on the 
developing bovine have convincingly 
demonstrated that BVD cerebellar .md 
ocular lesions and has shed some light on 
the effec ts of this virus. 

It has been well es tabli shed that 
Mycoplasma spp., espec ially Mycoplasma 
bovigenitalium and Mycoplasma agolae­
liae val. bovis, causes infertility in cattlc. 
Inoculation of bulls with these two strains 
result ed in 31.:ute seminal vesicu litis. The 
pathogenicit y of M . bovilieflilalium was 
su fficien t to interfere with semen produc­
tion. The persistence of these mycoplas­
mas in the genitailract of bulls for long 
periods of time is indicative of C<l rrier 
states . In addition , the isolation of these 
two species of Mycoplasma sp. frolll 
naturally occurring cases in bulls and the 
isolation of an unidentified Mycoplasma 
sp. from a herd showing J3 percent inci­
dence of neonatal deaths points to the 
need fo r continued work in this field. 
The development of reliable serolOgiC 
tests in the past two years for M. bovi­
genitaliunl and M. agalactiae var. bovis 
should provide an important tool in 
detecting these mycoplasmas in herds 
and perhaps more important in bulls 
used fo r arti ficial insemination where 
undetected infection could lead to wide 
dissemination of these pathogens. 

Mycroplasmas In Cattle 

It is obvious that resea rch in improved 
d iagnos i ~, isolation, treatment, and 
eradication of mycoplasmas in cattlc is 
>:o rely needed. 

The hig.h peH:cn tage of positive se ro­
lugic reactors (35- 40 percent) in catt le 
";1 11 infert il it y problems strongly sug· 

.\ "1\ co!,lasmas play an impor-, 

tanl role in bovine in fe rtilit y, especially 
since only two strains of mycoplasmas 
were used in our study. In addition to 
serologic testing, greater efforts at isola­
tion are obviously needed. 

The similarities of pathologic lesions 
in ca ttle infected with mycoplasmas 
compared to some of those observed in 
human females are striking. With the 
frequency of isolation of mycoplasma 
from women with infertility problems, 
it would appear that more vigorous and 
intensive studies of urogenital mycoplas­
mosis in humans are needed. In light of 
the fact that mycoplasmas produce 
pathologic lesions and infertility in bulls, 

mycoplasmas as causative agents of hu­
man male infertility should also not be 
ignored. 

It is tempting to speculate at this 
point, since infectious agents are detected 
in only 23 percent of infertility causes in 
cattle, that the remainder may be due to 
hormonal or other metabolic causes. 
However, experience with other "nonw 

infectious" diseases, such as oncogenesis, 
lupus, Aleutian mink disease, and a host 
of others , would suggest that many of 
the remaining problems involVing bovine 
infertility are not primarily metabolic 
diseases, but mOlY involve as yet unde­
tected infcctious agents. 

U8A' ers Extend Nutrition 
Education to Many Groups 

in Eastern Connecticut 
By Dr. Kirvin L. Knox 
Head, Department of 
Nutritional Sciences 

UY A. stands for University Year for 
ACTION. UYA'crs, as they are commonly 
called , arc students from the Department 
of Nutritional Sciences in the College of 
Agricuhure and Natural Resources. They 
are spending a year learn ing and applying 
their knowledge to help people in a rea l 
world. 

Like VISTA , RSVP, and the Peace 
Corp, UYA is a federally supported pro­
gram under the aegis of ACTION. Over 
40 UY A programs are underway at uni­
versities throughout the country, but the 
University of Connecticut's program is 
the only one with a focus on nutrition. 

The Department of Nutritional 
Sciences offers a unique community nu­
trition program for both undergraduate 
and graduate students that provides a 
practical setting for a UniverSity Year for 
ACTION. Students combine their studies 
with fie ld work in the community to im­
prove the nutrition of low-income and 
disadvantaged people with the greatest 
nutritional problems. II is a chance to 
learn from experience and to gain exper­
ience while learning. 

There are 10 students enrolled in the 
UY A program, but not all of them are 
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majoring in nutritional sciences. The most 
important qualification for a UY A 'er is an 
interest, concern, and commitment to 
improving the health and well-being of the 
citizens of Connecticut through nutrition. 

The University Year for ACTION be­
gan at Ueonn in May 1975, after Conn­
ecticut's proposal was accepted in 
Washington , D.C. The program is now 
completing its second year and a new 
class of students was begun in May 1977. 

OUR PROGRAM ISTHEON LY 
ONE IN THE COUNTRY WITH A 
FOCUS ON NUTRITION 

.. Students receive orientation and train-
ing from Nutritional Sciences' staff and 
trainers from ACTION. Following a week 
of orientation and training, the students 
began working on their projects in June' l 
and they finish the year in the following 
May. Some projects continue from year 
to year. being carried on by incoming 



UY A volun teers. Other projects have been 
completed and new ones in iCia ted since 
1975. 

This Iype of ACTION-oriented pro­
gra;n has become an integral pan of the 
Departmen t of Nutri tiona l Sdences' 
undergradu<lte and graduate programs. It 
is extremely important for people of 
Connecticut to have direct re lationships 
with the students from the university to 
see student s helping and se rving the com­
munity. This program is essential to make 
the study of nut rition effec tive in mee ti ng 
Ihe needs of people. It is also neccssn ry 
and helpfu l for student s to have rcality ­
based communit y expcriences. 

Most UY A 'ers work through other 
agencies in easte rn Connec ticut. hel ping 
those agencies soh·e problems. develop 
projec ts, and provide ser vices related to 
u nfilled needs in nutrition. For example. 
Constam:e Cwiek is working with the 
Putnam-Thompson Visiting Nurses Assoc· 
iation, advising patients on prenatal nu­
tritioll thro.ugh eounsclli ng and home 
visit s. Ms. (wick also has conducted 
nutr ition educationJI workshops in the 
Plainfield gralllm:u school. 

Cava Korminak. an eoX-UY A volunteer . 
Susan Scalan. and Patri cia Gaenz le r -- all 
nutrition:ll scient.:cs majors -- have been 
working with Dr. Gre tel Pel h). an ~l1llhro· 
po!ngy professo r and Ron Johnson , an 
anth ro pology graduate studen t. OLl a nu­
trit iona l status survcy in nor theaste rn 
Connecticut. T hey havc surve yed Sl)!llC 

300 households se lected to represe nt :I 

croSS scctlt)ll of the communit y to assess 
dietary p<l lI erlls, nutrit ion prob lems. an d 
culturJI factors that effect nutriti on al 
status. The stud y is curren tl y being com­
piled and ana ly I.cd and will be used by 
various age nci es in northeast ern Connect · 
icut fo r documenting cc rtain needs and 
problems. 

Willia m Long. graduat e studen t. has 
worked with FFAD in the Wil limant k: 
area, helping establish farmer's mJrkets ill 

downtown Wil limantic for loca ll y-gro\l,!ll 
prod ucc. Long also was instrumcntal in 
developing th e first emergency fllOd bank 
fo r Willimantic resident s. 

Richa rd Wl.lllU, <lllllthcr nutritinna l 
sd e lKCS gradua te st ud eTlt. has been wo rk­
ing with several da y ..:a re (e llter s ill eas te rn 
Connec ticut. st ud ying th..:: possibilit y o f 
!.inc deficiency in t.'hiluretl. 

Jill FGY . nutri ti onal sdences student. 
and Mk hael Diemond. UConn College of 
Libe ral Arts :lIld Sciences student. have 
est ablishet.l a llutri ti on co unse ling service , ' 

in Pu tnaJll. They have helped ex tend th e 
food purchasing cooper:Jtivc developct.l by 
Mi chael Goldman as a UY A p roject la st 
yea r . 

New projects arc being planned for 
nex t year. They will include a nutrit ion 
program for su ml1l ~ r feedi ng prnjccts and 
a study o f the energy use and a lt erna te 
foo d systems for low-income indi vidu<lls. 
For 1I10re information Oll the UY A pro· 
gram in Connccticut and for inte rest ed 
potelltial volun teers. call the Department 
of Nu trition al Scient:es at 486 ·3633. 

Horizontal Silo Technology 
Is Studied by 

Interdisciplinary Team 

S eve ra l professors in the Co ll ~ge o f Agricu lture and Na tural Resources hav e under­
taken a projec t to slU dy ho riLo nl al silo technology. Specifica lly. thcy have studied the 
biological. economic. and safety aspe ct s of bunker and tr ench silos and sii:Jge stacks. 

Senio r resea rch wo rkers in this projcct include Drs. William Gallnya and W.A, 
Cowan of the Depa rt illent of AnimClI Industries, Dr. Irving F. Fellows of the Depart ­
Illen t of Agricultura l Econo mics, :lIld Dr. John J. Kolega of the Depar tment of 
AgricullufJI Enginee ring. 

The interdisc iplina ry 3·ycar projec t was funded with 557 .000 fro m the Dairy 
Chore Reduc tio n Program . a cooperative program o f the agribusiness communit y 
under the IciJde rship of Agway. Inc. Pin:mcial contributions were received frum coop· 
era live and propria lmy fl!ed COl1llxlI lies. and from farm credit a j.!.cncies. . 

One l)f the projec t's objectives was 10 study factors influenCing the efficiency of 
pr..::scrva lhm an d silage quali ty in ( ommcrical Sil C ho ril.Ontal Silos. Another objec tive 
was to stud y th e t'l."o nomic pJrameters of thi s system of slOri ng and feeding si lage in 
horizonta l si los . A til ird objl'c t ive was to idcnt ify thc haza rdo us aspec ts o f horizon t;1i 
silo tcchnol .. Jgy :tnd to a rri ve Jt a se ries of recommendations designed to prevent 
;lcc iciellt s Of injury when fil ling and feeding from horil.Olltal silos. 

III 1974. 21 commercial s i L(~ horizonta l silos we re st udi ed. These silos were loca ted 
llll th e farms of 14 cooperating dJirymen. The fonlge was almost completely co rn 
Silage. Five h:I Y crop silos were slUdil'd in the summer of 1975, an d in the fall of 1975 
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Shown is a modern 2500-tol1 bunker silo being filled with corn silage at one of the 
14 cooperating dairy farms in the silo technology study. This photograph was 
taken at the Niemann Brothers dairy farm in Ellington, Connecticut. 

ali additional I t} corn si los were utiliLed. 
Approximately 47,000 tons of silage were 
involved . 

Efficiency of prescrv,ll ion was lieu:r­
mined hy the buried hag technique. Tup 
sp<.lilagc was cld el' lllined by di re ct weight s 
on .l si los in 1974. and hy regu Lir repre­
sen tative satl1ples of alll'orn si lus in 197 5, 
Lactic acid , vu);lli1c fally acid s, :ind p ll 
wl.." re determined week ly a~ estimates Dr 
silage quality. Data on th e 45 ~ilos h;lvc 
heen gathered ano arc now IlCi ll l!. studied 
tq 'detertllit;c if certain lllanagen;cll t vat"­
iabk's have:lll ellcct on the efficiency ()f 
p l'cserv,lt ioll and sila ge qU;lli ty. 

The avera ge 1l1e:1Il effi c iency nr preser­
valioll in 40 corn silos W:I S 'S7.4 perce llt 
and for the 5 h:IY crop sil() s it was 85.2 
percellt . CUlltra r), tn ex pec tations, effi­
ciency of preservation w:t ~ gre at!.":r ill 
slllaller tClllporary s tacks than ill l:ngcl 
bunk!.":r silos. 91.5 pcrn:nt versus S.3.6 
perl'!.":nt. Tlte data suggest :1 Ill'!;;ltive 
relatiunship betwcen density ur the silage 
:1111..1 etTicicllCY of preservation (r eq ual s 
minus 0.38). Th is refute s th e long­
standing concep t tha t corn sibge in bun­
ker si los shou ld be packed as t ightl y :tS 
possibk. 

Anot her study compared !nctic acid 
kv els in lOwer and bunker ~ilos . These 
valm's were 7.22 perce nt and (1.95 per" 

cent. respectivel y. A st udy is currently 
underway with t\\'o silos. investigating 
tile effectiv~lless of proprio ni c acid as an 
agent to minimize top spoi!nge in corn 
sil age iniwriJ;ontal silos . 

Ohserva ti ons of harvesting, silo filling, 
and silagl' feeding on cooperating farillS 

h<Jve been studied. Total investment and 
annllal costs per cow and per ton have 
been determined and found to be highly 
variable. The data ;nc being stud ied fur­
titer ttl determine the optimuill combin­
at iun uf Illacllinery, cqllipmen t. a no I~bor 
fur harvcsting, storing. and fecding ur 
silage in Il()rio)1ltal silos on mudern free­
s tall dairy f:nms . 

The :tgricultural community is app:dleu 
by thc al l too frequent reports of fatalities 
resulting from acciocnts in filling and feed­
ing from horizontal si los. Observations of 
filling and feeding operations have been 
IllJde on cooper,ating farms. The areas of 
risk have been identified and:J. series of 
recolllmendations have been drawn up 
which should minimize risk and help to 
preven t accidents. 

It has been estab lished that the diluent 
of horizontal silos 118S scvere water pollu­
tion potential :md tllJ! the effluent should 
no t be allowed to contamina te water sup­
plies Of waterways, 

36 

Potato 
Metabolites Are 

Being Tested 
for Toxicity 

By Dr. Louis J. Pierro 
Head, Department of Animal Genetics 

The pOlato is one of tlie world's 
leading food crops. Per capita consump­
tion in the United States is 120 Ibs. per 
ye;)r, with processed potato pruducts 
accollnting for approximately half of the 
total. Millions of dollars arc spent Jtlnu­
;lIly on potato breeding programs to im­
prove both product quality and resistance 
to pests. 

, 

-.--.- ~. . -
Pota to consumption has occassionally 

been associated with toxic effects related 
to an increase in content of some consti­
tuents nornliJlly present in only trace 
amounts. Extremely small amollnts of a 
class of compounds known as g1ycoal­
bloids, for example, arc normall y pre­
sent in the potato tuber. Toxic ity has 
been associated with eating tubers co n­
taining l111usl1Jll y high 'contents of 
glycoal b loi ds. (;!ycoalbloids Illay he 
more abundant in SOllle tu bers because of 
va rietal differenccs, or because of sC(lson:ti 



differences or even growth lucation. 
(,hemi cal trea tments int e nd ed for di sease 
control or stress factors assodated with 
handling and storage after harvest may 
also alter g1ycoalkaloid content. 

Altho ugh it ha s been re'l lized fo r some 
time that high levels of glycoalkaloids 
may be toxic to humans and an imals, it 
has onl y bee n in recent yea rs that concern 
has been expressed for the poteptial tox­
icit y of these compounds fo r developing 
embryos. The possibility of int er fere nce 
with normal developmental processes 
(teratogenesis) is perhaps the most strik­
ing aspect of this concern . 

A cooperative program has been d evel­
oped within the past few years to ac hieve 
better predictabilit y for safe ty co nt ro l of 
pota toes. The program invo lves inves tiga­
tors from th e Agric ultural Experimen t 
Stations of the northeast region and 
Idaho , the Agric ultural Researc h Se rvice 
(Eastern Regional) and the U.S . Depart ­

ment of Agricuitul'e . The spcc ific objec­
tives are: (I) to identi fy and isolate 
stress me tabolites fro lll potatoes; (2) to 
explain conditions and mechanisms fo r 
induction of such mctabolites; (3) to 
evaluate the teratogenicit y of these 
metabolites , and (4) to evaluatc the 
activity of the stress metabolites in disease 
resistan ce. At the Storrs Agricultural 
Experiment Station, we arc particularly 
concerned with the third objcctive . 
Potato metabolites isolated and purified 
at the Eastern Regional Research Center 
are sent to us for testing. 

Mouse is Used 
As Animal Model 

[n our laboratory t he mouse is the ani ­
mal model for testing the po tent ial elll­
bryotoxicity and teratogeni city of pOlato 
stress metabolites. In our usual procedure 
a single male is placed overnight in a pen 
of 4-5 females. The male is removed the 
following morning and the females arc 
examined for evidence of mating (vaginal 
plug method.) The morning o f the day on 
which mating is detected is takcn as timc 
zero of pregnancy. The total pregna ncy 
or gestation period is 19 days . We rou t in­
ely wait until the end of the six th day of 

gestation before tTeating thc mother in 
o rde r to all ow l ime for the embryo 10 im­
plant in the ut erin e W<l!1. By t he e nd of th c 
sixt h day of ges tation-, ma terna l ti ssue virtu­
all y surrounds a c rypt ill wh iclJ the embryo 
develops and th e ground work fo r devel n p­
mcnt of the placenta is started. The next 
few da ys of gesta tio n a re very J l.: t ive ones. 
All of th e Tn<ljo r e mb ryo nic o rgan systems 
arc initi ated ; th e placcnta which allo ws , 
the ma ternal blood to deliver nutrie nt s _ 
and oxygen to the embryo's blood and in 
turn receive waste produc ts for removal 
is establ ished. 

In our expe riment s eac h mother is 
treated by a single injection into the body 
cavity on a specified day of gestation. 
Treatment is monitored by interruption 
of pregnancy at the end of the 14th day 

of gest ati on. The uterinc tubes a rc re­
moved, placed unde r sa line, and o pened 
longi1udinally. Da1a coll ected include 
number o f implantation sites, prcse nce 
and Viabili ty of fet uses. :lIld morphologica l 
appearance. 

We arc current ly te stin g two highl y 
purified potato glycoalkalo ids; c haconine 
and solanine. Chacon inc is being tested 
ove r ,\ dosage ran ge of 8 lll g/kg maternal 
bod y weigh t through 28 mg/kg. On the 
basis n f mat ern :tl death s observed al these 
dosages, we estimate th a t hall' of the 
mothe rs will be killeJ al a uosage o f 
40 !lIg/ kg b.w. Ma ternal risk ap pears to he 
ind epe nde nt of the stage of pregnancy at 
the time o f trc;ltmcn!. (,haconinc treat­
m~nt also result s in e mbryonic death: 
risk varies with gcstation stage. 

Da ta o btaill ed in o ur initi<ll ex periment s 
indicaled that c haconille is lef<llOgcnic if 

maternal treatment takes placeat Xor 9da ys 
gestat ion age_ A single injec ti on at 16 
Illg/kg b.w. given at 8 da ys geslation 
results in midline facia l de fect s involving 
cle ft s in the uppe r jaw, pala le, itll d nasal 
tissue . A single inj ection at 24 mg/kg b.w. 
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given at <) Cl<IYS gcs lation p rodu ces abnor- " 
Illa la tics in the forel imbs and lail. T he :.: 
freque nc\, or :lbnot'Hla l embryos obse rve-d" 
in an y tr~ alllle l lt grllu p h~I S n () texceeded'~: 
10 pe rcen {, bUI ou r cxpel'i lllent:ll groups '· 
diiTe r signiikanl ly from conlrol gro ups.::: 

Animal Strains 

The ani mals llsed in o ur initi al exper: ', 
imcnts we re from all inbrcd str:lin dCvcl-<: 
oped by brol her-sisle r ma ti ngs o\'cr a 
la r~c nu m ber o f ge nera ti o ns . T he ael van -:.: 
tage of usin g an inbred st ra in for test ing_> 
is the gene t i...: un iform ity provided: Ihe ~.: 

ani mal s are consid <.'red equival en t In • 

identical twins. Th e disadva ntage is t!l:lI ", 
tes ts wi th ~l si ngle inbred st lain -may by · ... 
cha nce reveal either a particularly sensi-.. 
tive o r reSiS l<ln t genetic cOll stit llli ull for . 
an y given test su bs tance. In order tn 
min imize th is proble m. testi ng progr<tllls 
are de si gned In ilh.: ludc )llore than nn c 
an illw l st ra in as well as hyhlids produced" 
by crosses be tween inhred !->t rai ns. 

When Ollr st udies with ch <t conint' we re,. 
cYl ended to:l ~ec{)nd inbled strai n. 
ma te rn al and cmhlytltlit' lllo rtal ity we re 
observed hO I no dcfc( IS we re ~t'e n :Illlong· . 
th e e lllh rYlls thai survive d lrl.!;l tm en t. . 
Wh en hybrid emb ryos prod uced b y . , 
Illillings be lween two inbred s trains we re 1 

tes ted , treatment :I t ti lbys gesl :l t ion age 
(16 tllg/kg b.w.) again PlOdth.;ed e mbryos 
with midline faci al de fec ts . In Jdd itioll . . 
SOJlle of the embryos sh o~vcd ;l condit io n 
kn own ~s cxellcephaly. Excn..:..::phali(;. 
emb ryos ha ve eXlc rnal izt'd braill tissue 
assoc iated with failure of til e bra in to 
close over normal ly during call y sta gc~ in ' 
its develo pment. Exetlcc ph<lly ft) flllS the 
basis for a defect obse rved latc in gesl<l - ' 
ti on or at bi rth which is rerel rcd to ill th.:. 
c1 inical lit erat ure as an enct:ph;dy. 

Significance fo r Humans 

The Significa nce o f thc se expe ri me ntal 
stud ies for humans is a major qucs ti on 
Ihat is nOI easily a nswt! red . EXlrapolatio n 
from st udies \'JIith labm<t lOry animal s is a 
risky task. We lL vc a IOll g W;ty to gu be­
fo re we can reasonabl y Ida tt: responses 
of our m ice to anti cipated responses o f 
humans. A pregnant WOIl1 <l 1l weigh ing 



130 pounds would require 960 mg. of 
chacon inc to attain a dose of 16 mg/kg 
b.w.; an expedant mother would either 
have to eat an awful lot of potatoes or 
cat potatoes with extremely high levels 
of chaconinc. At this stage, however, we 
can only speculate about the requirement 
for similar dosages in humans and mice, 

On tile basis of data for hum:Hl birth 
defects, an hypothesis published by 
Renwick in i972 postulated a causal 
relationship between consumption of 
potatoes with elev~ted tuber glycoalka-

loids and the human birth defects 
anancephaly and spina binda. Renwick's 
hypothesis received considerable publicity 
and has been widely debated. The hypo­
the.sis was challenged by other investiga­
tors and until recently the preponderance 
of evidence from experimental animals 
was either inconclusive or negative. 

As described previously, our studies 
now show that under certain conditions 

.chaconine can be teratogenic in the mouse. 
MUll and his colleagues at the University 
of Maine have reported that solanine is 

teratogenic in chick embryos. Scientists 
from Czechoslovakia have recently con­
firmed their results. Keeler and his col ­
laborators at Idaho have reported thai 
administratioll by stomach tube uf 
Kennebec potato sprouts frum which 
tuber materia! was cxL"ltld\?d produces 
exc;ncephaly and spina bifida in hamsters~ 

Although it may be unlikely Ihal the 
Renwick hypothesis in its original form 
will survive, it is apparent that some of 
the basic notions arc not ready for dismis­
sal. 

Research for Connecticut by the Storrs Agricultural Exper iment Station. 
Research Report 47 September 1977 - A report of progress published 
by the Storrs Agricultural Experiment Station in the College of Agri­
culture and Natural Resources at the University of Connecticut, 
Storrs, Connecticut 06268. Edwin J. Kersting, dean and director, and 
Joseph J. Lucas, assistant director, Storrs Agricultural Experiment 
Station. 

I 
Editorial Staff: Alexander R. Gavitt, Jr., editor; Karen J. Havens, art 
and layout. 

Photographs: A. Gavitt, David R. Miller, and University of Connecticut 
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The authors of articles in Research for Connecticut by the Storrs Agri­
cultural Experiment Station will be glad to answer questions concerning 
their articles or provide more detailed information about topics. 
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3 ...... Lower Food Costs in New England Linked to Connecticut Study 

4 ... , .. Agricultural Economists Study Rura l Land Use in an Urbanizing Society 

5 ...... Can Leaf Lettuce Be Grown Under A Controlled Environment? 

6 ...... UConn Studies of Plant-Atmospheric Relationships May Lead to Improved 
Land Use in Connecticut 

9 ...... Recycling Sewage Sludge Can Nou ri sh the Land 

9 . . . . .. Mycorrhizal Development Study May Lead to Lower Costs and Better 
Plant Quality 

10 ... ,. Outdoor Recreation Growth Has Economic Environmental Jmpacts 

12. .. Town Zoning Regulations Often Disregard Appearances 

12 .. , .. The Development of New and Unique Dwarf Evergreens 

14 ..... UConn Trains Adult Volunteers in Horticultu re as Therapy 

16 ..... Nutritionist Studies the Relationship of Blood Lipids to Heart Disease 

17. . Connecticut Group Supports Study ')n Colitis in Felines 

18 ..... Nutrition Education Works for School Children 

19 ..... Is the Iron in Fortified Cereals Biolog ically Available? 

20 ..... Programs and Studies Are Vari ed in Northeastern Research Center for Wildlife 
Diseases 

24 . . .. Are "Health Eggs" Al l They're Quacked Up to Be? 

24 ..... Proteins Regulate Early Development of Chick Embryo 

25 ..... Rapid Changes in Poultry Plant Operations Are Studied 

25 Poultry Registry To Be Published by UConn Geneticist 

26 ..... Vaccination Can Control Costly Chronic Respiratory Disease in Poultry 

27 ..... Detection and Control of Three Economically Important Poultry Diseases 

28 ..... UConn Publishes Ethnic Atlas of Connecticu t 

29 ..... Rural Population Growth in Connecticut Is More Pronounced Than National 
Trend 

30 ..... Poverty Status of Male Versus Female Headed Families Is Compared 

31 ..... Improving Control of Reproduct ion in Da iry Cattle 

33. . Improving Control of Infectious Diseases That Cause Infertil ity in Dairy Cattle 

34. . UYA'ers Extend Nutr ition Education to Many Groups in Eastern Connect icut 

35 . Horizontal Silo Technology Is Studied by Interdisciplinary Team 

36. . Potato Metabolites Are Being Tested for Tox icity 
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