











i Arc Arsucana eggs more nutritious
than regular store-bought cgps?

This is but one ol the guestions being
asked by Dr. Ralph G. Somes, Jr., profes-
sor of animal genetics, as part of his con-
npuing studies o inherited inctabolic
variations ol domestic poultry.

One such study was conducted with
the Araucani, a South American chicken
breed, The Araucana has become very
popular and famons in recent years be-
cause ot the blue-shelled egps it lays.

Because of the uniqueness of these
cags, a folklore of special artributes has
been built up around their nuuitdonal
value. Some press reports have quoted
claims that Araucana eggs e 20 pereent
higher in protein and much lower in
cholesteral (han store-bought table eggs.
[n some areas ol e country., high prives.
are being charged (or these so-culled
health cags.” )

To see if these "health cups” were
really more healthful than stere-bought
eges. Dr. Somes and his co-workers
analyezed the blue-shelled cggs hom three
strains of Araucand over a lwo-yedr

penod. These egas were commared with

those normally found in stores: the white-
shelled egps from the White Leghorn, and

Are
“Health Eggs”
All They're
Quacked Up
1o Be?

the brown-shelled eggs from the Sex-
linked Cross.

In studying these test proups, they
found no significant differences in either
percent protein per gram albumen or per-
cent protein per gram yolk that could be
related ty the ege shell color. However,
in (he 8 comparisons made. the Acaucana

eggs had Trom 2.8 percent (o 6.5 percent
lower total egg protein content than
cither the white or brown-shelicd eggs.
The researchers attributed the Tower latal
pretein content in 1he Araucana eggs to
the fact that yolks from these egygs are
farger relative to albumen content (han
those found in white or brown-sheled
egps.

It appears that during the egg form-
ation process, a lesser amount of albumen
is secreted on any particukur size yolk.
This shilt in the yolk-albumen relation-
ship resulls in a reduction in the amount
of the ligh protein containing albumen
relative to the lower protein containing
volk. These proportionality shifts result
in an average decrease of 4.3 percent in
total protein content of Araucana eggs.

The eight analyses on cholesterol were
also consistent. ln all comparisons, the
Araucana eggs had u higher cholesterol
level on a milligram of cholesterol per
aram of yolk basis. These increased con-
centrations ranged lrom 2.0 to 6.9 per-
cent, averaging 4.9 percent Jor the whole
study,

Based on the now verifiable scientific
data derived from these studies, we can
answer the question "Are Araucana eggs
more nutritious than regular store-bought
epgs?" with u one word answer "No."

Embryos grow and develop in an organ-
ized manner even before regulators of
celtular activity such as hormones are
available. The possiblity that nutrients -
particularly putrient proleins - may serve
as regulators in such early einbryos is the
major concern of this project. It is being
supported in part by the U.S. Encrgy
Research and Development Administra-
tion, Hateh Funds, and the University of
Connecticut Research Foundation.

Dr. Norman W, Klein. professor of
animal genetics and prineipal investigator
of this rescarch study. found ihat cultures
of early chick embryos required nutrient
proteins for growth. Proteins couid not be
replaced by mixtures of aming acids
which make np proteins.

Furthermore. the protein requircment
was found to be specific. Embryos could
nol be grown on milk, colosirum or
serutn, but they required two distinet
types of profein: a transferrin and a
second was provided by cither ovalbumin
from egg white or lipovitellin from eyg
yolk. When either protein was provided
alone, the embryos did not grow as well

Proteins

Regulate Early
Development of
Chick Embryo

as they did when provided with both pro-
teins.

Subsequently. Dr. Klein was surprised
to learn that these proteins did not reach
the embryo proper, but were degraded in
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the volk-sac ~ a placenial-like structure.
It was hard {o reeoncile the response of
embryos to proteins with the fact that
they did not reach the embryo. Turning
to the function of the yolk-sac, Dr. Klzin
learned that seruin proteins were synthe-
sized in this structure and that changes in
nutrient protein altered their syntlesis.

Ay present, the Conuecticut researcher
is 1esting the hypothesis that agents
causing cibryos (o grow and develop in
ant abnormal manner. such as nutrients,
drugs. environmental pollutants, and gene
mulations, do so by altering the synthesis
of serum proteins rather thun by directly
acting on the cells of the embryo.

Two types of studies are involved.
First, it is being determined if these
various agenis alter the synthesis of serum
proteins in the yolk-sac of chick embryos.

Sccond, it is being determined if these
alterations do indeed affect the growth
and development of ¢hick as well as rat
embryos in culture to purified serum pro-
teins.

[l these experiments are successful, Dr.
Klein hopes to find out how serum pro-
teins regutate cellular activity.



Rapid Changes
in Poultry Plant
Operations Are
Studied

A University of Connecticut agricul-
tural economist is cooperating in a nortk-
cast regional research project 1o help
poultrymen estimate the effect of the
changing costs of energy, labor, money,
plant, and equipment on their invesunent
decisions in order to become as efficient
as possible. Dr. Donald G. Stitts sajd that
having this infermation will help poultry-
men delermine the optimal size operation
for their Tanms.

According 1o Dr. Stitts, egp produc-
tion in Connecticut has undergone con-
siderable changes in recent years. The
total number of birds has increased: the
number of producing farms las decrcased.

The U.S. Census of Agriculture reports
that in 1964. a total of 1491 egg produ-
cing farns housed 3,842,906 birds of
laying age. In 1974 there were only 351
cgg producers but they housed 4,340,191
birds of laying age. Thus, while the num-
ber of birds had increased 13 percent. the
number of farims had decreased 37 per-
cent. This implies an average increase in
larm size of 206 percent.

This increase in bird density was
accomplished through changes in the
capital-labor ratio employed on farms.
Birds are increasingly being reared under
inore capital-intensive methods. and the
resullant efficiencies are enabling farmers
to reduce the amount of labor employed
per flock ol birds. Results ol California
poultry management studies show thal
on the average .8 labor hours were needed
per hen in 1958, whereas that figure de-
creased o .3 [abor hours per hien in 19464,
This illustrates substitutions ol capital
for labor, with larmers being able to in-

crease production at a lower cost per
dozen eggs. .

Advances in increased efficiencies have
also come 1o cgy, farms. This includes in-
creases in the number of eggs produced
per bird, increases in (he average flock
size per square foot of building space,
and increased feed elficiency. ‘

Although increasing capital intensity
means substituting capital for labor, it
also sipnilies higher investment costs per
bird. This means that the farmers’ deci-
sion to invest will depend upen current
interest rates. :

Similarly. since increased capital inten-
sily signifies a heavier reliance upon clec-
tricity and/or fossil Muel use, the cost of -
energy will significantly affect the lar-
mers' investment decisions. When encrgy
was cheap and readily available, farmers-
did 1ot consider (his as a serious problem.
However., today, with rapidly escalating-
energy costs, the picture is nel quite as
clear cul. In fact, in this era of high inter-
cst rates and of rising equipment, building,
labor, and energy costs, a complete re-
thinking of the cconomic implications of
continued capital intensity may be in
order.

Poultry Registry
To Be Published
by UConn Geneticist

Sincc joining the University of Connecticut facully as a
poultry gencticist 15 years ago, research into 1he inheritance
and gene action of poultry mutations has been an interest of
Dr. Ralph G. Somes, Jr., of the Departinent of Nutrilional
Sciences.

Dr. Somes has published over 25 scientific papers and pre-
sented 14 more at scientific meetings on this work. He has dis-
covered and described six new mutant genes in the fowl and
has zdded to a better understanding of other mutant traits in
both the chicken and the Japanese quail.

Because of his interest in avian mutations, it was only nat-
ural thal he would also be interested in the conscrvation of
poultry genetic stocks. During the last eight years, he has been
very active in this area. [n 1969, Dr. Somes received a three-
year grant {roin the National Institutes of Health to facilitate
the publishing of a registry of aviah mutant genes. This initial
grant was but the first of three such grants.

The first registry was published in 1971 as Storrs Agri-
cultural Experiment Station Bulletin 420. Tt dealt solely with
chicken genetic stocks in the United States. In 1975, a secand
bullctin, No. 437, was published. This registry was an
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expanded version of the first one and included chicken stocks
as well as turkey and Japanese quail stocks maintained in both
the United States and Capada. In 1978, a third ¢dition of the
registry will be published, and stocks lrom countries such as
England, Spain, France, and the Netherlands may be included.

The purpesc of these registries has been 1wo-fold. Firstly.
they have been a means of informing scientists and others ol
the availability of poultry stocks with specific genes which
could be used in biological studies of developmen! and disease
control. The chicken. readity available and casy to raise. can
be used as a proxy for humans in a variety of laboratory
studies. In diseases such as the genetic muscular dysirophic
mulant. which oceur similarly in humans and chickens, they
are an invaluable sourcc.

Secondly, the registry has served as a vehicle of cotnmun.
ication among poultry genclicists and between poultry geneli-
cists and other scientists on the availability of various stocks
and their relative variery. It has helped 1o make those
concerned aboul the conservation of poultry stocks more
aware in 1his area.

Dr. Somes' poultry regisiry is like a genctic encyclopedia.
Not only does it list mutant traits, breeds and lines and their
soutrees, it also includes a descripiion and literature citation in -
the case of mutant traits.

Because of his interest and work in this arca, Dr. Somes
was invited to talk at two international conferences on poultry .
breed conscrvation in 1974 e has also been asked to sunynar--.
ize the multatighal knowtedge ol the chicken into tabular form
for inclusion in a biological handbook entitled, "Inbred and
Genelically Defined Strains of Laboratory Animals.' This
handbook will be published by the Federation of American
Sacieties for Experimental Biology.



Vaccination Can
Control Costly
Chronic
Respiratory

Disease in
Poultry

Chmnic respiratory discase (CRD) is a
serious respiratory disease in poultry
caused by a microorganism known as
Mycoplasma gallisepticom (MG) which
resembles bacteria but it is much smaller.

CRD causes large cconomic losses 1o
the poultry industry each ycar because of
broiler condemnations at slaughter and
foss in egg production. But thanks to the
efforts of many researchers, including
those in the Unijversity of Connecticult's
Depariiment of Pathobiology, the disease
has nearly been eradicated in America's
broiler industry.

The near-eradication of CRD was made
possible by the deveiopment of a reliable
serological test for this disease by a group
of scientists in the University's patho-
biology department. They were Dr, Mark
E. Tourteliotte, professor; Dr, William J.

" Parizek, associate professor: Dr. Roy
Luginbuhl. retired emeritus professor:
aiid Dr. Monte Frazier, now a veterinarian
with Arbor Acres in Glastonbury, Con-
necticut. For several years the UConn
pathobiology department was the only
source of the CRD antigen, but antigen
production was subsequently given to

the U.S. Department ol Agricubture and

* private laboratories.

Despite advances made in eradicating
CRD in the broiler industry, the disease
s1ill causes considerable logses 10 egg pro-
ducers.

Because of this problem, the UConn

Mrs. Esther C. Fabian, institutional laboratory aide, and Dr. Wiilliam J. Parizek,
associate professor of pathobiclogy, prepare to grow the CRD vaccine in order to
develop immunity of CRD in poultry flocks,

pathobivlegists emburked ona vacein-
ation progran several years ugo using
killed and attenuated (low virulence)
straing of MG. Unfortunately. neither
gave fmmumologic protection 1o poultry
Nocks.

The UConn pathobiologists then
turnéd to a vaccindtion program of "con-
trolled exposure™ to a virulent stramn
wlen the chickens were 10 o 12 weeks
old. They did this based on the theory
that the birds would have the CRD
disease, develop antibodies, wnd when
they became epg producing would be
immune 10 CRD. Chickens are most sus-
ceptible to CRD infections when they
start w lay epgs. and when infection
occurs, il causes 4 inarked decrease in cgg
production.

After several years of field triuls. the
pathobiologists found that vaceination
with virnlent MG was erfective in preven-
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ting CRD when laying flocks came into
production. Tt is estimated that in the
past 5 years this program has saved
Connecticut egg producers 7 1o 14 million
dollars. -

Evidence of this program's success has
beenr the aceeptance of UConn's program
and the establishiment of §t in neighbaoring
states and throughout the nation. It is
rapidly exiending to many foreign coun-
tries as well.

Although total eradication of CRD is
the goal ol the UConn pathiobiokogists.
they indicate that during the next several
years (e virulent MG vaccinalion will
continue o be effective in reducing econ-
vniic loss (o egp producers. As a resull,
eggs vian continue to be sold at reasonable
prices to consunwis,

This research was supported primarily
by lunds provided by the Stale of Con-
neclicut.



Detection and Control
of Three Economically

Important Poultry Diseases

By Dr. Louis van der Heide
Professor of Pathobiology

The poultry industry -- commercial egg
production and broilers - in the Northeast
is estimated to have an annual value of

over a billion dollars annually, In Connect-

icut, alone, the income from the sale of
eggs is nearly 350 niillion, ranking it as the
second leading agricultural industry
behind dairy farming.

Like in all agricultural industries, the
continuing threat of diseases and their
accompanying losses amounting 1o mil-
lions of dollars each year are experienced
by poultrymen. Accordingly, researchers
in eight northeastern states including the
author have undertaken a new five-year
regional research project designed Lo
eradieate Lhree economically important
poultry diseases common 1o the region.
The three diseases are : (1) avian adeno-
viruses, (2) avian mycoplasmaosis, and (3)
variant infectious bronchitis.

Avian Adenoviruses

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

guently catled CELO (Chickenembryo jethal

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).In 1950
Olson at West Virginia found a respiratory
disease in Quail to be caused by a CELO-
retated 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
("'adeno") 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 broilers, called
infectious aplastic anemta, was found to
be caused by adenovirus by Stein and
others. The problem was that neither one
of the latter 1wo adenoviruses were
closely related to CELO virus, and further
research has led 1o the determination of
ten different serotypes of avian adeno-
virus (Cowen and others). Inclusion body
hepatitis and infeclious anemtia 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 field 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 defense mechanisim of the
bird.
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If the bursa is damaged, the chicken
will then be more or less defenseless
against many other diseases such as the
two adenoviruses of hepatitis and anemia.
Therefore, rather than develop a vaccine
against adenovirus, it is now considered
sufficient for practical purposes to vac-
cinate parent breeder flocks against in-
fectious bursal disease to insure protec-
tion of the progeny. Research al Con-
necticul has centered on detection of
new adenovirus infections and finding
out how and why Lhe bursal disease im-
munity protects against other virus
infections.

Avian Mycoplasmosis

Of all the efforts to eradicate poultry
diseases in the United States, the eradi-
cation prograut of Mycoplasma gallisep-
ticum (MG) has been one of the most
successful. MG, formerly called PPLO
(pleuro pneumonia-like organism), is the
main cause of chronic respiratory disease
{CRD) in chickens. Tlie MG organism,
which is distantly related to bacteria,
causes inflammation of the respiratory
tract {trachea, lungs, and air sacs). It was
a major cause of condemnation of broilers
in processing plants unlil eradication of
MG in the broiler industry was completed.

A related organism, Mycoplasina syn-
ovaie (MS), which causes leg joint swel-
ling (synovitis) and also air sac inilam-
mation, has been included lately in the
blood testing eradication efforts, and MS
lhas also been largely eradicated.

The efforts of this regional research
project are to inake sure that the blood
testing of breeder chickens will yield
accurate results. Reagents for the tests,
so-called antigens, have been found occas-
sionally to yield non-specific results.

Recently, researchers have been able to
isolate "variant’' mycoplasinas 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 variani MG Strains.

Another problem concerns the exis-
tance of MG-infection in conmmercial egg-
laying flocks, especially in multiple
age operations which are necessary to in-
sure an even year-round egg production.
MG-infections tend to persist in such op-
erations and infect the young new
incoming pullets. Such MG outbreaks
lower the egg production of layer tlocks.

A controlled MG exposure program
has been practiced in some of these oper-
ations. Growing pullets are exposed at 10



to 12 weeks off age with the low virulense
Festrains of MG (Mvaccine” suaindin the
drinking waler vr by eve drop route.
These pullets will become MG-positive in
the blood test bint they do not shiow sipns
of the disease. and they will resist subse-
quent MG-infection [n the Taying house.
and not show a drop in epg lay. Regional
research will be conducted (o follow MG
exposed layers to establish the usetulness
andfor dangess of such a progiam,

Variant Infectious Bronchitis

Approximately eighl new variant
strains of inlectious bronchitis (T3 have
been found over the years in LLS. poultry
flocks. 1B is a commen respirutary virus
disease of chickens. Besides the respiva-
tory signs, such as sneezing and coughing,
IB cuuscs a drop in cgg production and
the formation ol misshapen eggs.

Cood live vaccines have been used for
years to protec( poulty Trom LB, Tow-
ever, it was {ound that 1B-vaccinated
chickens were not well protected against
the variant strains of 1B. Subsequent 1e-
search in Connecticutl determined that a
parlicular variant strain - the so-called
MK strain - was the main cause of [B
problems in Connecticut poultry. Dr,
Winterfield at Purdue observed that an
IB vaccine strain from Holland was
better able to afford protection againsi
the prevailing variants than the existing
"Massachusetts-Conpecticut” vaceines.
The Holland strain B vaccine is now
available commereially in the United
States, and is nsed widely in Connecticut
poultry with cxcellent results.

This regional research project will
deal with surveillance methods Tor
upcoming new variant 1D viruses, Virus
isaletion from chickens with signs ol [B
and determining their strain properties
are being done in the Department of
Pathobiology al the University ol Con-
necticut in cooperation with Professor
Johnson at the University of Maryland.

Research in poultry diseases will
hopefully continue to be uble to shift the
emphasis of disease eontrol on poultry
farms from treatmcent of sick birds to
prevention and eradication, thus saving
the poultry industry miltions of dollars
annually.

UConn Publishes Ethnic
Atlas of Connecticut

A new ype of atlas containing informaten on the compo-
sition und concentyation of foreign stock in Commecticnt hus
been published by tie Storrs Agricultusad FFxperment Station
al the University of Conneeticur.

Entitled "'Ethoe Aas of Connecticut, 1870, the book
contains 180 pages.

Funded by a grant from the Hartford-based Amertean
Revolution Bicentennial Caommittee. the vilinie atlas s based
from intormation contained in the United States Census
Bureau's 1970 Census. All the daia presented m the atlas was
obtained frow the dth Count Summury Tapes for Connecticut.

Dr. Thomas E. Steahr, UConn associzie professor of rura
sociology and author of the atlas. savs that foreign stock hay
vastly cariched the textue and varicty of community Jife in
the state.

The term “foreign stock” is used to describe Tirst andd
second generation Awcricans, withoui regind (o strus of
nationalization or citizenship, Da. Stealn suvs, [ust generation
foreign stock are those Connecticut residents who were bassn
abroad, while second generation Toreign stock are mulive-form
Americans with either one or both parents of Toreign binth.

In 1970, 32 percent of the stare's population, or 969 RO7,
wera of foreipn stock. Most nwnerous are the Hahns, with
227782 or 23.5 percent of Connecticut's Toreign stock pop-
ulation. Next kargest are Canadians ( 126.305). Tullowed by the

Polish (103.820). residents trom the United Kingdom (71.5332),
the Trish (60.306) and (he Germans (60.290). Dy, Stehr reponts.

Bui foreign stock is not distdibuled evenly thaugliout the
towns of the state. D, Steahr udds. He notes than Tialaas are
most largely concentrated in Waterbury, New Haven. und
Bridgeport., while Cianadimts are most prominertt in Flhrtford,
and the Polish are grouped pnmarily in Mew B, trish
inhabitants are found most frequentdy in Hartlord. witli lesser
numbers in Waterbury and the greatest concentration of
Gernman stock is in Norwalk, lie says.

The cthnic atlas contains a table of the mumber ol foreign
stock residents in the top 44 ranking Connecticut towns, und
a graphic display of the pereent of cach genciation of loreien
stock residing in each of the state's | 68 towns. The toal number
ol foreign stock, listed by 3% countries ol ongin, appears in
alphabetical order in the ethnic atlas. A il ser of tibles and
maps present dati en the peographic distnbution of American
Indians and Black Amncricans. The closing map and table show
the distribution of towns by percentuge of foicigin stock in the
town's totul population,

For a copy of the "Eilnic Ailas of Conneciicut. 1970."
send check of $4.00 payable to 'University of Connechicut’

1o Dr. Thomas Stealir, Bux U-96. UConn, Stons. Conn. 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

Connccticut's rural population grew
more rapidly than population in other
arcas during the 1970-73 period.

Population in entircly rural towns
accounted for 49.7 percent {47,309) of
the state’s growth from 1970 10 1973
And this is consistent with, but more pro-
nounced than, the national trend of non-
metropolitan population growth.

From 1960 to 1970, the Nutmeg
state's rural growth was much smaller,
with only 19.3 percent or 95,990 of the
total population growth aceurring in
rural towns. Table | will illustrate these
findings. :

Inmigration and outmigration have
played major rolesin the state's popula-
tion distribution. Urban and inixed towns
experienced a net outimigration of 27,000
persons from 1970 to 1973, contrasting
with a net inmigration of 146,000 from
1960 10 1970, Because of this reversal,
nonrural town population increased only
A percent Irom 1970 to 1973, Enticely
rural 1owns grew by 7.7 percent and net
inmigralion accounted lor 77.8 pereent
ol that growth.

Location is an important factor in pop-
ulation growth. As shown by Table 2,
rural towns adjacent 1o Standard Metro-
politan Statistical Arca (SMSA) bounda-
ries grew faster than nonadjacent rural
towns. This pattern substantiates the
national pattern, and ofTers some support
[or suburbanization interpretation.

Rural towns not adjacent to SMSA
boundaries grew by 6.8 percenl or 5,269
persons and net inmigration accounted
for 83.9 percent of that increase. A de-
centralization interpretation is suggested
by this pattern of growih.

If the social and economic lorees of
suburhanization were responsible [or
rural population growth, the entirely
rural towns within SMSA's would have
had the mest rapid growth rates. This did

b ]

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

Residence Population Net Migration
1973 1970 Change 1970-73}1960-70
(1,000) (1,000} |(Percent}| {1,000} |(1,000} {N)
United States 209,861 203,201 3.2 1,632 3,001 (3,100}
Metrepoliten 153,262 149,002 2.9 486 5,997 (630}
Nonmetropolitan 56,599 54,299 4.2 1,146 -2,996 (2,470}
Connecticut 3,079 3,032 16 -9 216 \(169}
Nonrurall 2,752 2,728 9 27 1146 (96}
Rural? 327 304 7.7 18 70 (76}
Source: U.S. Bureau of the Census, 1.8, Census of Population: 1970, General

Population Characteristics, PC (1) - B8, Connecticut; Beale, C., “The
Reviva!l of Population Growth in Nonmetropolitan America,  Eeonomic
Research Service, U.S. Department of Agriculture , ERS-605.

1. Towns containing entirely urban or urban and rural populations in 1970.
2. Towns whose population was classified as entirely rural in 1970.

Table 2 .- Population Change for Rural Towns by Location to SMSA's, Connecticut

1970 1o 1973.

Source of Percent Change
Population Change Change Due To
Natural Net | Natural| Net
Location (N} Number |Percent | Increase|Migration|Increase| Migration
Total Rural {76) 23,499 1.7 5,218 18,281 22.2 77.8
Within SMSA {15) 6,522| 6.9 2,651 38M 40.6 59.4
Adjacent to Urhan
Town of SMSA {11) 4,318 75 368 3,850 8.5 915
Adjacent to Non-Urban
Town of SMBA (22) 7,390 | 9.8 1,350 6,040 18.3 Bt.7
Nonadjacent to
SMSA Saundary (28] 5,269 | 6.8 849 4,420 16.1 839 -

1.

Towns with 50 percent or mare of the residents classified as urban.

2. Towns with less than 50 percent of the residents classified as urban.
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not oceur in Connecticut, since rural
towns within SMSA boundaries increased
by 6.9 percent. This was less than the
increase for all rural towns and less than
that of rural towns adjacent 10 SMSA's.
Net inmigration was a relatively less than
important factor here, as it yccounted for
59.4 percent of the populution growth.

H rural communities are changing into
residential and employment suburbs.,
rural towns adjacent to SMSA uchan
towns should grow more rapidly: than
those adjacent to nonurban SMSA towns,
But Just the opposite has accurred in
Gonnecticut from 1970 to 1973, In fact,
fural towns adjacent (o nenurban lowns
of SMSA's increased al rates significantly
higher thap in any other category. This
dioes not conform with suburbanization
éxpectations, because the most rapid
population growth occurred in rural
towns removed (rom thé dircet influence

DS

of urban sections of SMSA areas. Decen:
tralization cxpectations are also not fully
confirmed because the rural towns are
adjacent to SMSA boundaries.

As a result of 1his study. it was found
that not only did population of entirely
rural towns grow faster than that of
mixed urban and rural and enlirely urban
towns, but rural towns experienced nel
inmigration during this time. Urban o1
mixed towns reversed their traditional
pattern and experienced a substantial
net ontmigralion.

Additional research is underway to
clarify the suburbanization versus popu-
fation decentralization interprelation of
these recent trends and Lo draw out tie
implications for such growth for rural
towns in Connecticut,

Poverty Status of Male Versus
Female Headed Families
Is Compared

W]_v are female-headed families in
Connecticut so much wore likely 10 be
living in poverty than male-headed fam-
ilies?

his question is the subjeet vl a demo-
araphic study being condueted by Dr,
Kenreth P. Hadden, ussistant professor
of rural sociology.

According to hint. aboul one-quarter
of Connecticul's lemale-headed famities
were below the federally established
poverty line in 1978 ipy the nation's third
wealthiest state. This means, according
to informtion published by the U.S.
Census Bureau, that more than 18 000
families headed by womesn received in-
comes ~ mnainly through wark or public
assistance ~ foo low 1o allow their mini-
mal needs to be met.

In contrast, only about 3 percent of
families headed by males (including
husband-wife and lone male-headed fam-
ilies) were helow the poverty line in 1970,
Yemale-headed familics were about seven
times mare tikely 1o be poor than were
families headed by males. In human
terms, these figures mean that children
rearcd by their mothers wlone aie far more
likely to be deprived of necessities. such
as adequute diets and clothing as well as
luxuries, which most of their peers raised
i intact ot male-headed fumilies 1ake
for panted.

A brief discussion Fellows on the mujo
lactors contributing to the poveity of
male-headed or fermale-headed Families.
First, the amount of forinal education
ong has bears upon the amount of income
one is able (o earn and. consequently,
upon the probability of beiny in poverty.
This widely accepted generalization must,
however, be gualified. [t holds 1o o much
greater extent lor mate family heads than
for female Tamily heads.

Male and female heads whose families
are not poor have rather similar educa-
tional backgrounds on the averuge - the
median number of years of school com-
pleted is 2.4 and 12.0, respectively.
Female heads whose Gunilies are poor.
hiowever, have substantially more educa-
tion than their male counierparts - the
females have median educations of 11.0
years while the males have only .0 years,
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This clearly suggests that a weak educa-
tional background is an unportant factor
in determining whether or not a male-
headed samily is poor. Male heads whose
Tamilies wre poor have, on the average,
almost three years less education than
male heads whose lamilies are not poor.
The eftect o ¢ducation on the poverty
stitus of lemale-licaded families is much
less clear-cul, lowever, since woinmen
whose families are poor hive only one
year less education than those whose fam-
ilies are not poor. Put another way, only

2 pereent of lamilics witl a male head
who has graduated from high school are
poor, wheress almost 20 pereent of fam-
ilies headed by a woman with a high
school education are poor. [n many cuases,
familtes headed by wonmien arc poor in
spite of adequate educational backgrounds.

HMaving eliminuted educational deficien-
cies us a najor reason for the high inci-
dence ol poverty among female-headed
families and confirmed it for male-headed
fumilies, Dr. Mudden turns to another
likely candidate -- the presence of minor
children at home. A woman family heaa
has a 1 in 3 probability of being poor if
she has one or wore minor children living
at home: 1 in 16 if she does not. The con-
clusion is clear: huving ehildren living at
flome increase the likelihood of a worman's
family being in poverty. Among male-
Leaded families, the presence of 4 minor
child makes little difference in whether or
not the family is in poverty.

A more complele discussion of these
and other lactors thought to be important
in producing a high probability of poverty
among {amilies headed by women will
appear in a forthcoming Storrs Agricul-
tural Experiment Station bulletin.



AT THE EXPERIMENT STATION :
Research Studics Are Being
Conducted On . . .

Improving Control of
Reproduction in Dairy Cattle

By Dr. Charles 0. Woody, Jr., and
Dr. John W._ Riesen, Associale
Protessors of Animal Industries

Thc average dairy cow only produces table to cattlemen: (2) profitahle fur a equipinent. The two systems proposed
three calves in her lifetime, and hall of pharmaceulical company:and (3} ap- here may meet the first two requirements,
them are bulls. To make better milk pro- proved {or use by the Federal Foed and but, as yet, not the third requirement.
ducers, each calf should be sired by a Drueg Administration and the U.S. Depar- How does each syslem work? A cow
superior bull which is usually possible tment of Agriculture, has an estrous cycle ol ahout 21 days,
through arlificial insemination (Al).The To be acceplable to cattlemen it must thougl it may vary trom 17 to 25 days,
use of Al in turn requires the duiryrman do the job it is claimed to do -- accuralely To cause a cow to be fertile at a time
to know when the cow is in estrus (lieal) control the fertile period - withoul seri- other than her expected normal time re-
for conception 1o occur. Since the average ously impairing fertility and without re- quires that the estrous cycle be (:xlc:ndc:q\e
cow isin heat only 12 to 18 hours, it is quiring oo much investment, time or and estius detayed. or that it be interrupd

necessary to observe thern twice daily for -
about 20 minutes, or more requently for e ' i ' % :
shorter periods of time,

In a time of high labor costs this has
led dairymen info attempting shortcuts
in herd management. This has included
the use of unproven heel bulls 1o breed
heifers and inadequate heat detection.

The latter feads to poor fertility and
sometimes 1o serious reproductive prob-
lems.

For years, scientists and others in the
dairy industry have searched lor ways Lo
Lreat a cow or a heifer 50 that she could
be inseminated and would be fertile at a
specific time following treatment. The
treatinent would be sel so that this fertile
period would be convenieni to everyone
involved and the animal would be "insemn-
inated by appointment.” This system
would be economically advantageous to
dairymen and (o Al organizations and
their 1echnicians as well as to families with
one or (wo cows providing a small milk
supply and to 4-H members with cattle
projects.

Unfortunately, such a technique is not
now availablc in the marketplace. [tow-
ever, two promising systems are under
study at various state universities including ‘
the University of Connecticut. To get on Dr. Charles Q. Woody places a progestagen-containing implant under the skin of the
the market, a system must be: (1) accep- eat of a Holstein heifer. Helping to control the animal is Dr. John W. Riesen.
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1ed in some way so that estrus may occur
cartier than normal. Since it is assumed
that the interval since the last estrus is
unknown, the same treatment must work
for all treated cows. In carly studies the
aim was {o delay estrus by administering
appropriate hormones for nearly the
length of an estrous cycle. This, however,
lowered fertility cxcessively.

One system presently being developed
involves the use of Prostaglandin, a hor-
mene produced in the uterus as well as in
other parts of the body. This hormone was
found to be capable of interrupting the
estrous cycle of cattle with a new estrus
and fertile period oceurring in about three
days. On the other hand, this horinone
proved to be ineffective during the first
5 days of the eycle, resulting in a failbure
to respond in about 25 percent of the
treated cows, Administering twao treat-
ments 10 to 14 days apart has overcome
muost of this problem. Early results were
extremely encouraging, but later studies
have indicated some problems to be over-
come using this treatment.

The sccond system does not invalve

the use of prostaglandins. Instead, this
treatiment is based on the usc of a proges-
tagen and an estrogen - the sune classes
of hiwrmones produced by the ovaries
and vsed in birth contvol pills for women.
The authors and others in the Departraent
of Animal Industries have been working
on this system to improve breeding
results. Several hundred heifers have been
obtained over the past several years from
a state prison farm: and used ty experi-
ments at the University of Connecticut.
Afterwards, the pregnant heifers were
returned to the herd.

If a dairyman, using the system devel-
oped from research here and at other
institutions, wished to inseminate a group

of heifers on. say. March 12, he would
follow a simpte procedure, On March 1.
e would insert a small plastic implant
under the skin of one car and give an
intramusculuar injection. The implant
contains a small amount of propestagen
and the injection includes additional
progestagen plus estrogen. On March 10
implant is removed and on March 12,
48 hours after implan( removal, the
heifer is inseminated.

Reeent expertments with Holstein
heifers have provided data on the scheme
described. The heifers were inseminated
with frozen semen 8 to 16 hours alter
detection of estrus or 48 hours after im-
plant removal. The percent conception
was as follows: untreated control heifers
with Al 8 1o 16 hours after deteetion of
estrus, 70.8 pescent; treated heifers with
Al 8 1o i6 hours after detection ot
estrus, 61.8 percent: and treated heifers
with Al 48 hours after implant removal,
61.3 percent. The level of fertility ob-
tained is thought to be acceptable con-
sidering the advantages of the implant
treatment.

The future of either method of fer-
tility regulation is unknown at present.
However, pharmaceutical companics
involved are actively seeking clearance
for nianufacturing the products and
making them available to the dairymen
and Al technicians. Other universities
such as Cornell, Pennsylvania S1alc,

West Virginia and Texas A&M, have ac-
tive rescarch programs. We have collecied
samples of blood and milk from lactating
beef cattle to allow (esting for the pre-
sence of residues, and other scientists

are conducting similar work clsewhere. It
is hoped that onc or both methods will
prove safe for use and will zppear on (he
market soon.
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.. ANd On. ..

Buvinc mientility is a problent of great
cconomic importance. The known causes
of tnlertility in cattle are many. and they
cover a wide range of etiologic factors.
Some of the most common causes are
infectious mganisms, which may directly
or indirectly affect (he bovine genilal tfract
and the fetus.

Numnerons investigations have been con-
ducied 1o determine the exact relafionships
between these infectious organisms and
their effect upon ferility. As a result, a
number of specific bacterial and viral
agents have been definitely proved (o
cause infertility and abortion in cattle,
The most important diseases are hiucel-
losis, vibrosis, hichomaniasis. and lepio-
spirosis.

However. ¢ven with these important
discoverics. the tncidence of bavine infer-
tilily continues o remain high. A recent
survey of 5 northeastern states revealed
that oi’ 3,812 bovine abortions examined
between 1966 and 1970, a detectable
cause was revealed in only 23 percent of
the cases.

This points vut the obvious need lor
continued research in this field. Because
of the magnitude of this problem, rescarch
has been and is still being conducted on a
coeperative basis with several agricultural
experiment stations in the northeast in-
cluding Massachusetts, Rhode Islund,
Vermont, New York, Pennsylvania, West
Virginia, and also the National Animal
Discase Center i Ames, lowa.

Research Objectives

The basic objecnives of this cooperative
research are as follows:

I. To isolate and classily microbial
agents wlieh infect the reproductive or-
gans of cattle and cause failure of concep-
tion. embryonic death, abortion, maltor-
mation of the fetus, neonaral death, and
poor qualily semen,

2. To select a few agents foc in-deptl
study. which include liost response. patl-
wgenesis of infection, virulence mechan-
isms, and possible discase transinission
from cattle to man, (Many animal discuses
present exeellent models for making com-



Improving Control of Infectious
Diseases That Cause Infertility
in Dairy Cattle

By Dr. Mark E. Tourtellotic C

Professor of Pathobiology ot
during early pregnancy:; and possible no
applications in fertility control in man.  -'.-
Abortions in Cattle -

Streptococci are one of the six most
frequently isolated agents from aborted -
bovine fetuses in New England. From
experimental infeclion of ewes, il appears "™
that beta hemolytic streptococci may be <77
significant abortifacient agents and fur- "+
Lher work, especially in cattle, is slrongly -
indicated.

Leptospirusis can be a serious cause of
abortions in cattle. Work done with preg-
nant ewes s provided valuable informa-
tion regarding the infectious process. Ex-
tension of this work by experimental
inoculation of pregnant cows should con-
tribute further to an understanding of
bovine abortion caused by these organ-
isms.

Several viruses have been shown 1o be
involved tn infertility, abortion, and .
abnormal letal development in cattle. The
development of rehable Muorescent anti-
hody techniques Tor the detection of
vituses including IBR, P1-3, and BVD
over the past five years is a major contri-
bution (o the detection of these viral
agents in aborted fetuses. Conlinued ef-
forls o develop Nuorescent antibody
techniques for other viruses and other v
agents: for example, leptospira und .
mycoplasmas, ure strongly needed.

Dr. Mark E. Tourtellotte looks for lesions of disease on a sample of tissue from the
genital tract of 4 cow.

Diagnostic Breakthrough

parative studies ot human discases, 4. To apply the information gained Another major diagnostic break-
thereby cortiibuting to the solution of through the studies toward the acquisi- through has been the detection of anti-
huiman ailments. For example. hovine tion of un increased understanding of the bodies against several viral agents in
venereal vibriosix, which I heen studied manner in which infectious diseases inter- aborted bovine fetuses. This technique
as part ot the northeast regiond project, ferc with conception as well as normal 15 of great value, since there is consider-
is currently heing used as # model o embryonic and feial development. This able evidence that the major damage in
studying human venereal diseuses.) knowledge ¢an be utilized Tor: increasing cases of aburtion vecurs early in preg-

3. To develop methods for diagansis. productivity of cartle by controlling in- nancy. By the time abortion occurs, the
treatment, control, and prevention ol the {ectious discases of the reproductive or- viral {or ather) agent is no longer present
more Inportant inlectious couses of infer-  gans: prevention of malformations in or detectable by isolation and fluorescent -
tility. cattle and wonen due to infections antibody techniques, In most cases, ilts v
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now known whether the presence of
antibodies 1o a specific agent is conclu-
sive proof that the agent was the cause of
abortion. More research is needed. inclu-
ding work on the experimental inccula-
tion of pregnant heifers with viruses,
lcplospircs, mycoplasinas, and bacteria
whose antibodies have been detccted.

Studies of the effect of BVD on the
developing bovine have convincingly
demonstrated that BVD cerebellar and
ocular lesions and has shed some light on
the effects of this virus.

[t has been well established that
Mycoplasma spp., especially Mycoplasma
bovigenitalium and Mycoplasma agalac-
rige var. bovis, causes infertility in cattle.
Inoculation of bulls with these two strains
resulted in acute seminal vesiculitis. The
pathogenicity of M. bovikenitafitern wus
sufficicnt to interfere with semnen produc-
tion. The persistence of these mycoplas-
mas in the genital tract of bulls for Jong
periods of tirne is indicative of carrier
states. In addition, the isolation of these
two species of Mycoplasma sp. from
naturally occurring cases in bulls and the
isolation of an unidentified Mycoplasma
sp. from a herd showing 13 percent inci-
dence of neonatal deaths peints to the
need for continued work in this field.
The development of reliable serologic
tests in the past two years [or M. bovi-
genitalivtn and M. agalactiae var. bovis
should provide an important tool in
detecting these mycoplasmas in herds
and perhaps more important in bulls
used for artificial insemination where
undetected infection could lead to wide
dissemination of these pathogens.

Mycroplasmas In Cattle

It is chvious that research in improved
diagnosi, isolation, treatment, and
eradication of mycoplasmas in cattle is
sorely needed.

The high percentage of positive sero-
ligic reactors {35- 40 percent) in cattle
= clvinfertitity problems strongly sug-

© veoplasmas play an impor-

«

tant role in bovine infertility, especially
since only two stratns of mycoplasmas
were used tn our study. In addition (o
serologic testing, greater efforts at isola-
lion are obviously needed.

The similarities of pathologic lesions
in cattle infected with mycoplasmas
compared to some of those observed in
human females are striking. With the
frequency of isolation of mycoplasma
from womnen 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 mycoplasinas 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 "non-
infectious” diseases, such as oncogenesis,
lupus, Aleutian mink disease, and a host
of others, would suggest that many of
the remaining probleins involving bovine
infertility are not primarily metabolic
diseases, but may involve as yet unde-
tected infectious agents.

UHA’ebs Extend Nutrition
Education to Many Groups
in BEastern Connecticut

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

UYA stands for University Year for
ACTION. UY A'ers, as they are commonly
called, are students from the Department
of Nutritional Sciences in the College of
Agriculture and Natural Resources. They
are spending a year learning and applying
their knowledge to help people in a real
world.

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

The Deparunent 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 field work in the community to im-
prove the nutrition of low-income and
disadvantaged people with the greatest
nutritional problems. [t is a chance to
learn from experience and to gain exper-
ience while learning.

There are 10 students enrolled in the
UYA program, but not all of them are
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majoring in nutritional sciences. The most
important quatification for a UYA'er is an
interest, concern, and commitment to
improving the health and weli-being of the
citizens of Connecticut through nutrition.
The University Year for ACTION be-
gan at UConn 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 IS THE CNLY
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,
and they finish the vear in the following
May. Some projects continue from year
to year, being carried on by incoming




UY A volunteers. Other projects have been
completed and new ones initiated since
1975,

This type of ACTION-oriented pro-
gram has become an integral part of the
Department of Nutritional Sciences'
undergraduate and graduate programs. [t
is extremely imporlant ler people of
Connecticut to have direct relationships
with the students from the university to
sce students helping and serving the com-
munity. This program is essential 10 make
the study of nutrition effective in meeting
the necds of people. It is also necessary
and helpful for students to have reulity-
based community expericnoes.,

Most UYA'ers work through olher
agencies in castern Connecticut, helping
those agencies solve problenss, develop
projects, and provide services related to
unfilled needs in nuirition. For example,
Constance Cwick is working with the
Putnam-Thompson Visiting Nurscs Assoc-
iation, advising patients on prenatal nu-
trition through counselling and home
visits. Ms. Cwick also has conducled
nutrition educational workshops in the
Plainfield grommar school. :

Cava Korminak, an ex-UYA volunteer.
Susan Scadan, and Pawsicia Gaenzler - all
nutritional scicnees najors -- have been
working with Dr. Gretel Pelto an anthro-
pology professor and Ron Johnson, an
anthrapology graduate student, ona nu-
tritional status survey in iortheasiern
Connecticut, They have surveyed sume
300 households selected 1o represent a
cross section of (e community 1o ussess
dictary patterns, nutrition problems, and
cultural factors (hat efTect nutrilional
status. The study is currently being cony-
plled and analysed and will be used by
various iigencies in northeastern Connect-
icut for documenting certain needs and
problems.

William Long, graduate student, has
worked with FEAD in the Willimantic
area, helping establish farmer’'s markels

downtown Willimantic far Jocally-grown in Putnam. They have helped extend the
poduce. Long also was instrumental in
developing the tirst emergeney [ood bank
Yor Willimantic residenis.

Richard Wood, another nutritional
sciences graduate student, has been work-
ing with scveral day care centers in castern
Connecticul, studying the possibility of
sine deficiency in children.

Jilt Fey.nutritional scicuces student.
and Michuel Diemond. UConn College of
Liberal Arts and Sciences student. have
estublished a nutrition counscling service

Michael Goldman as a UY A project last
year.

New projeats are being planned for
next year. They will include a nutrition
program Tor summer [eeding projects and
astudy of the energy use and alternate
{ood systems Tor low-income individuals,
For more information on the UY A pro-
gram in Conneeticu? and for inerested
potential volunteers, call the Department
of Nutritional Sciences a1 4806-3633,

food purchasing cooperative developed by

Horizontal Silo Technology
|s Studied by

Interdisciplinary Team

~

cheral professors in the College of Agriculture and Natural Resources have under-
taken a project to sindy horizontal sito techinology . Specifically. they have studicd the
biological, ecconomic, and salety aspects of bunker and trench silos and silage stacks.

Senior sescarcli workers in Uhis project include Drs. William Guounya and WA,
Cowan of the Departiment of Animal Industries. Dr. Trving F. Fellows of the Depart-
ment of Agricultural Econamics, and Dr. John 1. Kolega of the Department of
Agricultural Ungineering.

Themterdisciplinary -year project was (unded with 557,000 lrom the Dairy
Chore Reduction Program, a couperative program of the agribusiness community
under the leadership of Agway. Ine. Financial contributions were received from coop-
erative and propriatory feed companies. and from farm credit agencics. )

One of the project’s objectives was to study lacters influcncing the efficiency of
preservation and siluge quality in commericat size horizontal sitos. Another objective
wias Lo study the cconemic parameters of this system of storing and feeding silage in
horkzontal silos. A third obicctive was 1o identify the hazardous aspects of horizontal
silo technology and 1o arrive at s series of recommendations designed 1o prevent
accidents or imjury when filling and Teeding from horisontal silos.

I 1974, 21 commercial size horizontal silos were studicd. These silos were tocated
wn the farms ol 14 cooperuting durymen. The forage was almost completely corn
siluge. Five hay crop silos were stodied so the suniner of 1975 and in the fall of 1978
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Sliown is a modern 2500-ton 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, Connecticul.

ai additional 19 corn silos were utilized.
Approximately 47.000 tons of silage were
involved.

Eiticiency of preservation was deter-
mincd by the butied bag techoigue. Top
spoilige was determined by direct welghts
on 3 silos in 1974, and by regular repre-
sentative samples ol all corm silos in 19735,
Lactic actd, volatile futty acids, and pll
were determined weekly as estimates of
silape quality. Data on the 45 silos Lave
been gathered and are now heing studied
todeternine il eertain manage ment var-
jubres bave an eflect on the elficiency ol
preservation and silage quality.

The average memn efliciency ol preser-
vation in 40 corn silos wus 87.4 percent
and for the S hay crop sifos it was 85.2
pereent. Contrary to expectations, effi-
ciency of preservalion wias preater in
smaller temiporary stacks than in lurge
bunker silos. 91.5 pereent vorsus 83.6
percent. The data sugpest o nepative
relationship between density ol the silage
and ¢fficiency of preserviahion (1 equals
minus 0.38). This refutes the long
standing concept that corn silage in bun-
ker silos should be packed as tightly as
possible.

Another study compared lactic acid
levels in tower and bunker silos, These
values were 7.22 pereent and 6,95 per-

cent. respectively. A study s currently
underway with two silos. investizating
the elfectiveness ot proprionic acid as an
agent 1o minimize (op spotlage in com
silage in horizontal silos.

Observations ol harvesting. stlo filting,
aud situpge Teeding on cooperating farns
have been studied. Total investment and
annual costs per cow and per ton have
heen determined amd found (o be highly
variable. The data are being studied Tur-
ther to detennine the optimum combin-
ation of machinery, equipment. and labor
[or harvesting. storing. and feeding ol
silage in horizontal silos on modern free-
stall dairy farms.

The agricultural community is appalled
by the ul) too frequent reports of Tatalities
resulting from acerdents in tilling and fecd-
ing from horizontal silos. Observations of
lilling and feeding operations have been
made on cooperating farms. The arcas of
risk have been identitied and a series of
recommenditions have becn drawn up
which should minimize risk and help to
prevent accidents.

It has been cstablished that the eiflucn
ol horizontal sifos has severe water pollu-
tion potential and that the elMuent should
nol be allowed Lo contaminate water sup-
plics or walerways.
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Potato
Metabolites Are
Being Tested

for Toxicity

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

Thc potata is one of the world's
leading lood crops. Per capita consump-
Lion in the United States is 120 1bs. per
year, with processed potato products
accounling for approximately half of the
total. Millions of dollars are spent annu-
ally on potato breeding programs 1o im-
prove both product quality and resistance
[ty pests.

Potato consumption has occassionally
been associated with toxic ellects related
Lo an increase in content of some consti-
tuents normally present in only Lrace
amounts. Extremely small amounts of a
class of compounds known as glycoal-
kaloids, for example, are normally pre-
sent in the potato tuber. Toxicity has
been associated with eating tubers con-
taining unusually high contents of
glycoalkaloids. Glycoalkaloids may be
more abundant in some tubers because of
varietal differences, or because of seasonal



differences or even growth Jocation,
Chemical treatments intended for disease
control or stress factors associated with
handling and storage alter hatvesl may
also alter glycoalkaloid content.

Although it has been realized for some
time that high levels of glycoalkaloids
may be toxic lo hunns and animals, it
has only been in recent years that concern
has been expressed {or the potentiul tox-
icity of these compounds for developing
embryos. The possibility of interference
with normal developmental processes
(teratogenesis) is perhaps the most strik-
ing aspect of this concern.

A cooperative program hus becn devel-
oped within the past lew years to achieve
better predictabifity for safety control of
potatoes. The program involves investiga-
tors rom the Agricultural Experinent
Stations of the northeast region and
Idaho, the Agricultural Rescarch Service
(Eastern Regionul) and the U.S. Depart-
ment ol Agriculture. The specific objec-
tives are: (1) to identify and isolate
stress metaboliles from potatoes; (2) to
explain conditions and 1nechanisig for
induction of such mestabolites; (3) 10
evaluate the teratogenicity ol these
metabolites, and (4) to evaluate the
activity of the stress metabolites in diseasc
resistance. At the Storrs Agricultural
Experiment Station, we arc particularly
concerned with the third objective.
Potato metabolites isolated and purificd
al the Eastern Regional Research Center
are sent to us for testing.

Mouse is Used
As Animal Model

In our laboratory the mouse is the ani-
mal mode! for testing the potential em-
bryotoxicity 4nd teratogenicity of potato
stress metabolites. In our usual procedure
a single male is placed overnight in a pen
of 4-S females. The male is removed the
[ollowing morning and the females are
examined for evidence of mating {vaginal
plug method.) The moming of the day on
which mating is detected is taken as time
zero of pregnancy. The total pregnancy
or gestation period is 19 days. We routin-
ely wait until the end of the sixth day of

gestation before treating the mother in
order 10 aflow time for the cmbryo to in-
plant in the utcrime wail. By the end of the
sixth day of gestalion, maternal tissue virtu-
aily surrounds a crypl in whicly the embryo
develops and the ground work for develop-
ment of the placents is started. The nexl
few duvs of gestalion are very aclive ones.
All ol the major embryonic organ systems
are initiated; the placenta which allows
the nuaternal blood to deliver nutrients

and oxygen 1o the embryo's blood and in
turn receive waste products for removal

is established.

In our cxperiments each mother is
trealed by a single injection into the body
cavity on a specified day of gestation.
Treatinent is monitored by interruption
of pregnancy at the end of the 141h day
ol gestation. The uterine tubes are re-
moved, placed under saline. and opened
longitudinally. Data collected include
number of implantation sites, prescuce
and viability of Tetuses, and moerphologicid
appearance.

We are currently testing two highty
purified potato glyvcoalkaloids; chaconine
and solanine. Chaconine is being tested
over a dosage range of 8 mg/kp maternal
body weight through 28 mgfkp. On the
basis oi maternal deaths observed at these
dosages, we estimale that hall of the
mothers will be killed at a dosage of
40 mg/kg bow. Maternal risk appears o be
independent ol the slage of pregnancy at
the tine of lreatmen(. Chaconine treat-
ment also results in embryome death;
risk viries with gestation stage.

Data wbtained in our initial experiments
indicated that chaconine is teratogenic if

maternal treatment takes placeat Bor 9days
gestation age. A single injection at 1o
mgfke bow. given al 8 days gestation

results innidline facial defects involving
clefts in the vpper jaw, palate, and onasal
tissuc. A single injection a1 24 mg/kg b.w.
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given al 9 davs gestation produces abnor-+
mataties in the forelimby and wil. The

frequency ol abnormal embivos observed:
inany hreatment group has not caceeded,
10 percent, but our experimemal groups -
dirfer significanty fiom control groups.. .;

Animal Strains

The animals used i our initial exper- "
imerts were from an ibred strain devels
oped hy brother-sistey matings overa 25
lurge number of generations. The advan- -’
tage of using an inbred strain for westing-_«
is the genelic uniformity provided: the
animals are conadered equivalent 1o
identical twins. The disadvantage s (hat -,
tesis with a single inbred stiain may by -
chance reveal either a partientariv sensts
Live or resistant genette constitution fon
any given test substance. In order (o
niinimize this problem. testing progians
are designed 1o include maere thany ane
animal strain as well as hyhiids prodaced
by crosses berween inbred stizing. -

When o studies with chaconine were,
extended to a sceond inbsed stiain.,
maternal wned embnyonte muontality were
observed bul no defects were seen mmong .
the embryos that survived Leatment, .
When hybyid eiobryos prodaced by .
malings between two inbred strams were
tested, treatiment at ¥ days gestation age
(16 mgfkg b ) agaln produced embrvos
with midiine fucal defects. In addinen,
some ol the eibrvoy showed a condition
kinown as excncephalv. bnencephalic
embryos have externalizod b Ussue
associuted with failure of the bran o
close over normally during ety siagzes
its development. Exencephaly forms the
basis lor a defect observed late in gesta-
ttonv ar at birth which is refernied 1o e the
climeal literausre as aucncephaly.

Significance for Humans

The signilicance o these experimental
studies tor humans is a major question
that is not casily aswered. Extrapolation
lrony studies with laboriory animals s a
risky task. We Have 4 long way to po be-
fore we can reasonably reliste responses
of vur mice w anticipated 1esponses of
lhumans. A pregnant woman weighing



130 pounds would require 960 mg. of
chaconine to allain a dose of 16 mglkg
b.w.;an expectant mother would either
have to eat an awful lot of potatoes or
eat potatoes with extremely high levels
of chacenine. At this stage, however, we
can only speculate about the requirement
for siznilar dosages in humans and mice.
On the basis of data for human birth
defects, an hypothesis published by
Renwick in 1972 postulated a causal
relationship between consumption of
potatoes with elevated tuber glycealka-

foids and the human birth delects
apancephaly and spina bifida. Renwick's
hypothesis received considerahle publicity
and has been widely debated. The hypo-
thesis 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.

Mun and his colleagues at the University
of Maine have reported (liat solanine is

teratogenic in chick embryes. Scientists
fromy Czechoslovakia have recently con-
firmed their results. Keeler and his col-
laborators at 1daho have reported thal
adnuaistration by stomach tube off
Kennebec potalo sprouts lrom which
tuber material was excluded produces
exencephaly and spina bifida In hamsters:
Although it muy be unlikely that the
Renwick hypothesis in its original form
will survive, it is apparent thal some ol
the basic notions are nol ready tor dismis-
sal.
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