University of Connecticut

LIBRARY OpenCommons@UConn

College of Agriculture, Health and Natural

Storrs Agricultural Experiment Station
Resources

9-1977

Research for Connecticut by the Storrs Agricultural
Experiment Station

Follow this and additional works at: https://opencommons.uconn.edu/saes

b Part of the Agricultural and Resource Economics Commons, Agricultural Science Commons,

Agriculture Commons, Agronomy and Crop Sciences Commons, Dairy Science Commons,

Demography, Population, and Ecology Commons, Horticulture Commons, Human and Clinical

Nutrition Commons, Immunology and Infectious Disease Commons, Other Genetics and

Genomics Commons, Other Sociology Commons, Poultry or Avian Science Commons, Race and

Ethnicity Commons, Regional Sociology Commons, and the Rural Sociology Commons

Recommended Citation

"Research for Connecticut by the Storrs Agricultural Experiment Station" (1977). Storrs Agricultural Experiment Station. 72.
https://opencommons.uconn.edu/saes/72


http://lib.uconn.edu/?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://lib.uconn.edu/?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
https://opencommons.uconn.edu?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
https://opencommons.uconn.edu/saes?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
https://opencommons.uconn.edu/canr?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
https://opencommons.uconn.edu/canr?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
https://opencommons.uconn.edu/saes?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/317?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1063?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1076?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/103?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/79?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/418?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/105?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/97?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/97?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/33?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/32?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/32?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/434?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/80?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/426?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/426?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/427?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/428?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages
https://opencommons.uconn.edu/saes/72?utm_source=opencommons.uconn.edu%2Fsaes%2F72&utm_medium=PDF&utm_campaign=PDFCoverPages

Research for
Connecticut

T Rt

" | e bk ) H“\,‘lﬂ."f‘-. o ‘

by the Storrs Agricultural
- BExperiment Station

Research Report 47 September 1977

COLLEGE OF AGRICULTURE AND NATURAL RESOURCES
THE UNIVERSITY OF CONNECTICUT, STORRS



OUR AGRICULTURAL SCIENTISTS OFFER A BETTER WAY.....

The Agricultural Experiment Station at Storrs, Connecticut, is now in its 90th consecutive year of
seeking to develop knowledge for the betterment of society. It operates under the provisions of the
Hatch Act passed by the U.S. Congress in 1887, which ensured scientific research in agriculture through
establishment of experiment stations in each of the nation’s Land-Grant Universities.

W.0. Atwater, Station director, ably expressed its purpose in his first annual report to the people of
Connecticut. “. . . is both to investigate and to teach; that its duty is to select for study such quesﬁions
as are of the most immediate and practical importance in the State . ..”" ", .. that the most valuable re-
sults will be obtained by selecting a smali number of questions for investigations, by making them’
narrow and specific, and by studying them with the greatest possible thoroughness.” This purpose is as
valid now as it was in 1887, although today our program is much more extensive than in the first years
of the Station’s existence.

The range of studies has extended beyond those of traditional production agriculture and now include
investigations that serve the social, environmental, and economic needs of the rural and urban areas. Our
research projects are under constant review in an effort 1o respond 1o the changing needs of consumers,
farrmers, and agricuitural related business enterprises in Connecticut.

This report describes some of the current research projects at the Storrs Agricultural Experiment
Station. We hope that you will enjoy reading it. .

E.J. Kersting Jd.J. Lucas ’
Dean and Director Assistant Director, Storrs
College of Agricuiture and Natural Resources Agricultural Experiment Station




" Lower Food Costs

A unit-train elevator transshipment
approach has been proposed for Now
England’s grain marketing system, witls
the use of multi-storage sites by the
authors of this arricle. Ouy approach
could help in lowcring the high rail costs
of shipping feed grains from the Midwest
to New Enaland farimers and result in
cheaper prices consusners would pay for
dairy and poultry products.

Support for this study comes through
a compelitive grant of $80,000 from the
U.S. Department of Agriculture's Coop-
erative State Research Service and another
325,000 prant from the New England
Regional Commission. The latter is an
organization of the governors of the six
New England States. .

Qver the years, the ecofiomic hurden
resulting from the financil decay of the
Eastern rajlroads has weighced heavily on
New England agriculture. Efficient and
reliable service to the rural districts of the
region deteriorated, while the cost of rail
service rapidly spiraied. Together thesc
two factors have contributed to the high
cost of agricultural production in New
Engiand.

The dairy and poultry farmers were
the agricultural producers nost affected
by rising cost of railroad scrvice. As the
principal income-earning sector of agri-
culture, the financial position of the live-
stock sector was and still is important to
New England. In 1975 alone gross farm
income from the sale of milk and egg
products amounted 10 700 million dollars.

But with the escalating of transporta-
tion costs, the future profits to the
region's livestock farmers are in jeopardy.
The Connecticut economists noted that
during the decay of rail service, rail ratcs
to move bulky agricultural products into
the northcast arc the highest in the nation.

For example. in April 1975 it cost
farmers $12.78 to have a ton of corn
shipped from East Lansing. Michigan, to
Manchesier, Connecticut. The shipping
distance was 724 mifes. At a similar
distance -- 709 mites-- it cost farmers only
$8.36 to have a ton of corn shipped from
Cincinnati, Ohiw. to Valdosta, Georgia.
This is 60 percent below the northeastern
rate!

Competition for the eastern markets is
intensifying and the further decline of
New England's market share seems evi-
dent, due in parl to existing rail service

In New Eingland

Linked to
Connecticut
Study

By William J. Hanekamp

Research Associate and

Dr. Stanley K. Seaver

Professor of Agricultural Economics

(=% B

and tarifT pricing policies. Clearly, then,
reform and modernization of the trans-
portation and marketing system of New
England agriculture is now needed to
keep existing farmers in business.

The Connecticut Proposal
for Reorganization: 1977

The general solution proposal entails
the use of a unit-train grain elevalor trans-
shipment approach for the reorganization
of the grain marketing system of New
England.

Under the existing grain marketing sys-
tem, small car lots of grain (generally 3-
cars) are shipped to individual feed
mixing plants, Movements in small lots
make rail delivery extremely costly. The
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cost of shipping grain in 3-car lots is 30
to 50 percent higher than the bitl to trans-
port grain in 50 to 100 cars in these large
unit-train shipmcnts.

With the construction of grain eleva-
tors designed to receive unit-train ship-
nients of grain, the cost economies of rail
delivery can be enjoyed by the
regional feed processing industry and
the livestock sector it serves. To
realize such cost efficiencies,
reorganization of the delivery, storage,
and distribution patterns of grain
stoeks in New England is also a necessity.

The Plan for New England

A multi-site framework seems optimal
lor implementing the unit train-grajn cle-
vator systcmy in New England. Subtermi-
nal sites would ideally include establish-
ment of grain elevators in northemn Ver-
mont, Maine, Massachusetts, and Connect-
icut, For each site, the proposed elevator
operations would became the principal
reeciving point of all shipments of grain,
the district grain storage facilities, and the
distzibution centers for the delivery of
raw grain 1o surrounding grain dealers and
feed mixing plants of the district,

The cost to underwrite Lhis grain sub-
terminal program involves both the cap-
ital investment in {acilities and the finan-
c¢ing of annual operating expenditures.
Funds totaling 5.85 million dollars will be
needed to construct new grain elevators.
In addition, capital outlays of 3.2 10 3.8
million dollars will be necded for oper-
ating expenses for the quadterminal sys-
tem.

Feasibility of Implementation

ldentification of the financial, loca-
tional, and structural parameters to

“institute a rail delivery plant to move

trainload lats of grain represents only the
first stage in developing a modern grain
marketing system for New England.

Also important to the success of the
plan is the establishiment of a ruil rate
structure that offers grain receivers and
users of the region an economic incentive
to.adopt the direct trainload program.
Without an economic incentive, the pro-
gram is destined to fail.

According to rescareh data in Lhe
University of Connecticut plan, a net rate
reduction of 25 percent is the break-even



position of the unit train program. But
for the agricultural sector of New Lnpland
to accept the risk of Mnancing the plan,
additional savings will be needed Lo sup-
ply the economic stimulus for implemen-
tation.

The break-even ievel for implemen-
tation is noteworthy, since it falls within
rate reductions resulting from unit train
programs in other regions of the United
States. Although such rate reductions are
not guarantced by the rail carriers of New
England, it s1ill adds a measure of credita-
bility to the proposed unit train-grain
clevator reorganizational plan, If rate
reductions are comparable to those of
other U.S. regions, the Connecticul plan
hecomes a viable alternative worthy of
consideration by grain users in New
Engtand.

What's ntore, results of the Connect-
icut study would fill a void in the infor-
ination needed by ConRail to implement
an equitable service and pricing plan.

\Agricultural Economists
Study Rural Land Use
In An Urbanizing Society

By Dr. Irving F. Fetlows
Professor of Agricultural Economics

A conflict of intcrests las arisen over
the use of land in the Northeast. Should
private goals expressed through the mas-
ket place determine the land use policy
of the Northeast, or does the public have
important objectives of land usage that
should be recognized?

To try and answer this question, re-
searchers at agricultural experiment
stations in seven northeastem land-grant
universities have coordinated efforts to
study rural land use in an urbanizing
society. They believe that wise use of
open space land in rural areas can accom-
modate both private and public goals for
land use. Morcover, not only can the local
population be assured of a substantiai
nearby source of healthful foods through
wise land use but also essential physical

and aesthetic aspects of an improved en-
vironment ¢an be reatized.

This project began in 1973 in an effort
to evufuate selected lund use policies (o
achieve orderly development of rural fand.
Various alternative methods were identi-
fied. their legal and administrative feas-
ibility were identified. and the social and
economic impacts of these methods were
estimated. Existing techniques and new
methods and institutions were studied.

Research in Connecticul eentered upon
1wo new inslilutions: use-value assessiment
of rural land for property taxation purpose
and the purclase by the state of develop-
ment rights easements on land plots.

Mhstorically, real property assessments
for taxation were based upon market
vajue as determined by comparable sales
between a willing buyer and a seller ina

freety developed trausaction. in an under-
developed area, the market value typically
reflected the economic productivity of
e land in agricultural use.

Ty an urbanizing society, markelt value
ypically reflects 1he economic produc-
Livisy in residential or commerical use.
Marker value assessiment procedures tend
lo force open land into intensive use and
hasten the destruction of a food produg-
tion base and of environmentally desirable
usage.

Oucc 1he problem area was rescarched,
use-value assessinent techniques were de-
veloped and applied on farm, forest. and
open space land in Connecticut. The pro-
cedure, which relates assessment to the
earning capacity of the land in specific
uses, reduced the pressure 1o shift rura]
land into urban development, and stimu-
lated land use in the arca of broad social
goals.

Revised assessment procedures can
coordinate public and privare land use
goals over a short-1erm period ot about 5
to 30 years, but inore powerful teehniques
are needed to achieve long-term coordina-
tion. The separation of development rights
from the group ol rights conveyed by deed
to the current owner of rural land is one
promising technique. 1f a local or state
governiment were 10 purchase development
rights easements from the owner, inten-
sive use ol the land could be prevented
and the owner would not be penalized by
having the value taken away.

Research was conducted to determine
the social and econonic feasibility of an
easciment-purchase progran to preserve
prime agriculitural land -- a scarce. non-
reiigwable natural resource and one
subject to the greatest development pres-
surc. Through this work, an area in Con-
necticut was selected as a place to study
on-site problems of an cascent-purchase
program. Criteria were developed to
select areas to be preserved, the type and
availability of technical information
needed 1o apply such criteria were ap-
praised, and the resultant costs and bene-
fits were estimated. The concepts leading
to a proposed statewide program were the
result of this rescarch.

Additionally, other techniques were
rescarched by agricultural economists at
other northeastern agricultural cxperi-
ment stations. Results will be presented
and comparisons will be made upon
completion of the regional project in
1978, At that time, citizens and their gov-
erminental agencies will have a belier basis
from which to make decisions on rural
land use policy in an urbanizing society.



Can Leaf Lettuce Be Grown
Under A Controlled Environment ?

By Ralph P. Prince Head,
Department of Agricultural Engmeermg,

and John W. Bartok, Jr., Research
Associate in Agncultural Engineering

FOR THE PAST THREE YEARS
AGRICULTURAL ENGINEERS
AND PLANT SCIENTISTS AT
THE UNIVERSITY OF
CONNECTICUT HAVE BEEN
INVESTIGATING A LEAF
LETTUCE GROWING SYSTEM
WHICH UTILIZES THE BEST OF
MANY GROWING SCHEMES.

" Control]ed" and "environment," when used in relation to growing vegetables,
mean that the atmosphere surrounding a plant is being maintained. Romans controlled
growing conditions to some degree, and so has every generation since. The environment
is modified to obtain better yields, accelerate growth, improve quality, decrease space
needs, and provide uniformity of product. The objective is to provide optimum con-
ditions for the best plant growth.

Methods and techniques used to grow vepetables and to maintain temperature,
light, and moisture changed markedly with the advent of the greenhouse. This simpte
structure made it possible to grow some vegetable crops year-round. Cultural and
management technologies have, in general, kept up with advances in greenhouse design.

Agricultura) engineers and plant scientists at the University of Connecticut have
carried the plant culture and environment control concept one step further. For the
past three years, they have been investigating a leaf fettuce growing system which
utilizes the best of many growing schemes. In this system light, temperature, moisture,
carbon dioxide, and plant nutrients are controlled. Timers, switches, thermostats, and
puinps are used to regulate these growth parameters.

Three prowing shelves, each 4 by 24 feet, are spaced vertically 2 feet apart.
Fluorescent lamps mounted over each shelf provide light for the plants and heat for
the entire system. The nuirient solution is pumped to and distributed on each shelf
continueusly. This system attempts to fit the plant to the space it needs for optimum
growth, The plants are advanced along a sloping shelf each day. At first the plant needs
little space but as it grows, the space it requires increases exponentially. A spacing
mechanism is used to advance the plant accordingly.

- Lettuce is grown from seed in 2-inch diameter plastic cups filled with pea stone.
These cups are spaced 6 inches apart in a rack that spans the width of the shelf. These
racks are spaced close together during the initial growth period and then further apart,
as the plants increase in size. The plants occupy little space until they are 24 to 26
days old. They are harvested at 34 days. Each plant occupies an average of 12 square
inches of shelf space during its growth period. In a greenhouse, about 36 square inches
of space,is required per plant.

To date atl of our work has been
accomnplished in a growth room environ-
ment under artificial light using a con-
tinuous liquid nutrient flow technique.
This has enabled us to develop the cul-
tural practices, environmental controls,
and the mechanical spacing devices
necessary for increased plant growth.

Performance of the growing system
can be measured in terms of production
rate and cost per unit or weight per unit
of shelf area per year. Our records show
for cne controlled experiment, an average
yield of 0.45 pound per plant in 34 grow-
ing days from seed to harvest. Light level
was maintained at 16,000 lumens per
square meter during the 16 hour day and
the atmosphere was enriched with 1,000
ppm of carbon dioxide. Day and night
temperatures were 75 degrees F and'63

Lettuce on shelf is being grown in the
gravel substrate and is being watered con-
tinitously from below.



degrees FLrespectively.

This variable spacing soilless culture
growing system could be adapted to other
crops and 1o greenhouses with minor mod-
ifications. Because of varying light levels
and changing day length in greenhouse
vperations. adjustuble spacing devices will
be required. '

A preliminury feasibility study has
shown that combining 1he growth room
with an energy efficien? greenhouse may
prove to be more cconomical than cither
uiit operating ajone. Based on this study
and results obtained using the controlled
environment technique, we propose to
construct a growth room and a greenhouse
as an integral unit orienting the structure
East-West to allow the double, plastic-
covered preenhouse 1o face South. To
conserve heat all walls around the growth
room will be insulated heavily and night-
time leat retaining curtaing will be used
in the greenhouse.

The combined unit will be sized so
that the heuat given off by the fluorescent
lamips in the growth room will maintain
the proper temperature in the greenhouse.
Additional heat that may be required.
will he furnished by an incxpensive solar
collector, with warnmy water storage
beneatly the greenhduse floor. Such a sys-
tem may also be used to help cool the

Ralph Prince, left, and John Bartok make reading of light intensity on a shelf
containing lettuce plants. N

unit during the summer.

Although some plants will be grown to
maturity in the growth room, most will
be 1ransferred to the variable spacing
benches in the greenhouse at ahout |8
days of age where they will be grown to
maturity.

I

We need to explore further all of the
heat-conserving measures and assess the
contribution cach makes to the total,
This will provide us with productlion costs
and the amount of nonrenewable energy
resources actually required for the sys-
tem.

By Dr. David R. Miller
Associate Professor of
Natural Resources Conservation

The horticulture research farm on
raute 44A in Nornh Coventry, part of the
research facilities of the University of
Connecticut’s College of Agriculture and
Natural Resouwrces, is he setting for inves-

tigations into salar radiation, temperature,

and water exchanges between plants and
the atmosphere. The results of these
studies will help in the analysis of the en-
vironmental impact of housing, residen-
tial, and busincss developments in rural

JConn Studies of Plant-Atmospheric
Relationships May Lead to Improved
L.and Use In Connecticut

Connecticul. Pventually, we hope 1o
utilize the resuiting knowledge to desipn
these developments and formulate mun-
agement practices for forest greenbelts
resulting in @ fovorulle environment.
The resources at e farm allow sev-
eral different types of studies, all of
which are necessary (o detine and math-
ematically model the vrban-forest effects
on the local atmosphere. Included is a
rescarch weather station which has been



operating at the farm continually for
more than 20 years. Continuous records
are taken on solar radiation, wind speed,
wind direction, precipitation, evaporation,
and air and soil temperature.

Solar Radiation Study

Solar energy is the inost important
chimactic factor, and we are interested in
its-availability in Connecticut to replace
convenlional sources of energy. Optimum
use of solar energy requires knowledge of
the amount of radiation on various slopes,
direction of slopes, and geographic lat-
titudes. - .

A cooperative study with a forest
meteorologist from Yale University is in
progress at the weather station, Here, we
are using standard solar radiation data
whieh has been collected over a ten-year
period, together with new information de-
rived from periodic ficld experiments,
These experiments involve field measure-
ment of diffuse, reflected, and direct solar
radiation at various topographic slope
angles (Figure 1). Several different types
of radiation instruments are being used.
(Figure 2).The information obtained will
be used to test mathemattcal models and
to calculate the atinospheric transmission
of solar radiation from space to the earth's
surface in Conneclicut.

Frost Pockets and Cold Air Drainage Studies

Connecticut's frequent calm, clear
nighttime conditions together with its
topography produce extreme local climac-
tic conditions, such as intense valley in-
versions which increase air pollutant con-
centrations, frost pockets, and fog inten-
sities. The farm's historical weather
records let us study these various weather
phenomena. '

The long-term nighttime temperature
records from the farm, which is at the
tottom of a valley {elevation 485 feet),
are being compared to the temperatures
recorded at the UConn agronomy re-
search farm, which is on a hilltop (elev-
ation 670 feet), a few miles away in
Storrs. The valley minimum temperatures
range up to 18 degrecs F colder than the
hilltop temperatures on occasional nights

Figure 1 -- An array of solar radiometers is being used to study atmospheric trans-
mission of solar radiation.

Figure 2 -- Various kinds of solar radiation instnunents are being ealibrated to insure
their accuracy at the horticulture research farm.

7




and averages 4.5 degrces F colder.
Annually, this is equivalen? to approx-
imately 15 percent higher heating require-
ments for buildings in the valley.

The intensity ol the frost pocket is
related to wind speeds, overall air temp-
eratures, the intensity ol radiational
cooling, and nighttime cold air Mow off
surrounding slopes. A study on the east
side of Horsebarn Hill in Storrs supplies
information on the effects of vepetation
on the hillside's cold air flow. This will be
analyzed with the horticulture farm dath
to determine if hillside vegetation and
man-made structures can be managed to
control the cold air flow processes and
change the frost pocket lemperatures and
growing season lengths.

Water Use by Large Trees Studies

We suspect that trees and blocks of
trees play a major role in the urban cli-
mate and hydrological cycle. In order Lo
determine these roles the transpiration
(water use) characteristics of the mature
trees are being studied, in cooperation
with scientists from the Northeastern
Forest Experimental Station of the ULS,
Forest Service and the University of
Arizona, at the horticulture furm.

The large area of mixed Hardwood
forest at the horticulture farm (Figure 3)
provides an excelient selection of cxper-

Figure 3 .. Pictured is the mixed Hardwood experimental forest at the horticul-

ture research farm,

Figure 4 -- Sap movement is measured in a mature Black Oak 1o determine wranspir-
ation rates.

Figure 5 - A tank is constructed uround a 20-inch diameter, 80 foot tall experimen-
tal Black Oak from which water and dye tracers are taken up by the tree in the

transpiration studies.

imental trees to cuny cut the investiga-
itons. Trec sap mrovement (Figure 4). and
witter use and dye tracers from specially
designed tanks (Figure §) are used Lo test
models ol Lrunspiration in large trees.
Once we can measure the transpiration

(water use) rates o mature trees, we will
be able to determine water vapor move-
ment in the urban tprests. Then mathe-
maLical models will be used e determine
the best designs for urban-suburban dev.
elopmients andl forest greenhelts.



Recycling
Sewage Sludge
Can Nourish
the Land |

Two agronomy professors at the
University of Connecticut are studying
the utilization of sewage sludge as 4
source of plant nutrients.

Dr, R. William Wengel, professor, and
Dr. Gary F. Griffin, associate professor,
state that sludge - the solids portion from
treatment plants - contains several plant
nutrients. The annual nutrient content of
sewage produced in the Uttited States is
approximately 1.6 billion pounds of
nitrogen, 0.7 billion pounds of phosphor-
us, and 0.8 billion pounds of potassium.
1t represents an appreciable percentage of
fertilizer nutrien! consumption in this
country.

This research is designed to measure
the crop uptake of nutrients and the
movement of soluble sludge constituents
through the soil. The emphasis is on
managemient of sludge application on
agricultural land to prevent potential
pollution and on ulilization of this

~tesource for plant nutrient content. This

projeci is being conducted under the re-
search program of the UConn Institute of
Water Resources.

The application of sewage sludge on
agricultural land presents two problems,
say Drs. Wengel and Griffin. One concerns
the ainount of sludge needed per acre to
supply the proper amounts of nutrients
for crop growth. The other concerns the
potential pollution of crops, and ground
and surface waters resulting from sludge
usage.

L

Besides the basic plant nutrients
already mentioned, sludge contains quan-
tities of micro-nutrients such as copper,
manganese, and zinc and other heavy
metal elements such as cadmium, lead,
and nickel. At the high rates of Jand
application necessary to supply nitrogen
and phosphorus for a comn crop, there
may be an excess of heavy metals supplied.

An excess of heavy metals may cause
Ltoxicity to plants and also to animals con-
suming them. There may also be down-
ward moverent of these rnetals through
the soil and into the water supplies with
the same potential effects.

To date, after one growing season,
sludge has proven to be a fine source of
nutrients for growing crops. No adverse
uptake of heavy inetals has been found.
Soil samples are being analyzed to study
movement of metals in the soil, but
results are presently incomplete.

It is anticipated that at least four years

.of study will be needed to answer the
question of how 1o manage soil applica-
tions of sludge to prevent buildup of
potential pollutants in the soil-plant sys-
ten1.

Mycorrhizal
Development Study

2

DL,

May Lead to Lower
Costs and Better Plant Quality

Mom plants that grow in soil environ-
ment are living in u symbiotic and even
essential relatjonship with certain fungi,
These fungi. growing on and in the roots
of plants, provide uptake of nutrients,
protection against disease, and stimulation
of growth.

The ecology of this fungus - root, or
niycorrhiza system, however, is still poor-
ly understood. A greater understanding
would give plant growers the opportunily
to cultivate the most efficient fungus-

plant system which would probably result
in lower production costs and/or better
plant quality.

One ecological factor that is controver-
sial in its effect upon the mycorrhiza is
the organic imatter fraction of the soil. To
more fully undersiand the impact of this
factor, Dr. AJ. Robert Guttay, professor
of agronomy, devised an experiinent to
test Lhe effect of three contrasting types
of composted plant residues upon the
development of mycorrhizae.
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Sugar mapie leaves and twigs, eastern
hemlock leaves and branches, and field
corn planis were collevtied, shredded, and
composied in 1574, Sugar maple, eastern
hemlock, hybrid field corn, and rhodo-
dendron were planted in containers of
each compost type in 1975 in a three-
year experiment.

The growth rate and height of plants
are being measured after each flush of
growth. Root samples are collected an-
nually to be microscopically checked for
mycorrhizal development. Compost samn-
ples are taken at the time of each root
sampling and are analyzed for inorganic
nutrient status and for changes in the
organic constituents,

The data are still being collected and
analyzed. Preliminary review of data indi-
cates 1hat a differential effect does occur
in inycorrhizal development and plant
growth in the different plant residues.
Hopefully, new understanding will come
from this research. As with all research,
however, it is likely to create more ques-
lions than answers.



Outdoor Recreation Growth Has
Economic Environmental Impacts

Pictured are year-round second homes at Sun Valley, [daho. Idaho is one of several
Western states participating in the University of Connecticut recreationaf study.

Shown is a typical summer second home in New Engl:;nd.
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By Dr. Marvin W. Kottke
Professor of Agricultural Economics

Lusl year over 28 million Northeast-
erncrs look recreational trips to the
mountains, lakes, scashores, {orests,
and rural arcas. Approximately 50 per-
cenl of the population travels to natural
resouree environments to participate in
outdoor recreational activities yearly.

This annual migration of urbanites and
suburbanites to rural aveas and back-
couniry causes major cconomic impacts,
both adverse and beneficial, 10 the trans-
cient and destination comimunities. JTobs
and businesses are created while land,
waler, and forest resources are tranifor-
medl and sometimes abused, polluted, and
"urbanized."

The Department of Agricultural
Economics is conducting research on eco-
nomic problems involving the outdoor
recreation warket aud its use of natural
resources by participating in two regional
rescarch projects involving 22 Noriheast-
e and Western stiles.

One project is eptitled 'Recreation
Marketing Adjustments in the Northeast.”
The major objectives of this study are:
{1} 1o determine the extent to which per-
ceived recreation marketing adjustiments
are tiking place and how they relate o
changing socioeconomic conditions: and
{2) to evabuate and measure the impact of
recreation marketing adjustments on
regional economies. A forward-lookiug
approach will be used to anticipate (uture
recreation marke! trends and to identify
the Ingations most likely Lo experience
nnbidances of supply and demand.

in the other study, "Determinants of
Choice in Qutdoor Recreation,” Connect-
icut has joined 10 Western states in
rescarch to estimate the effects of encrgy-
reluted variables on the cutdoor market.

When people travel and congregate in



places avay from home they cany their
basic necds for [eod. clothing, and shel-
ter. lu varying degrees. all vacition aud
recreational trips invalve a conswinier de-
mand for food and lodging. Clathing is
usually brought from home, but the maj-
ority of tourists and recreationists depenid
upon restaurants, motels, lodges und
second homes to satisfy their food and
lodging nceds duning leisure avtivities.

These basic needs have a major impact
on resource use -- uciual purticipation in
recreation aclivities has a minor impact.
For example, it is nol swimming itsell
that affecls a nataral envirenment and
a local ceonomy - L is the cotlage the
swimmer uses for eating and sleeping 1hat
makes the impact, 1t is as important to
study the demund and supply relations for
recreational lodging ficilities as it is 1o
study the chapping participation rales in
recreational activilies,

As a first step in the rescarch, the
author conducted a mail survey of 4670
househiolds in the Northeast in Fall 1976,
The purpose was to obiain representative
data for estimating the rime people spend
doing various outdoor recreational activ-
itics, the 1ype of lodging used on trips, the
cost of travel and lodging, the Iocations
visiled. and rclevant socioeconomie char-
acterislics.

Information derived from thns survey

rom the 1976 Northieast Qutdoar Regre-
ation Swvey. The duw indicates Ut peo-
ple whe take recreational hips (about 50
percent ol the households), take 3 1o 4
trips o year and spend about 13 days o
year on such trips. Hall of the people use
motels or lodges on recreational trips: the
other half is gplit almost evenly hetween

using second Jiommes or eamping equiptient.

Naturally, there are advantages and dis-
advantages to cach lype ol recreational
lodging facility. Second honies offer pri-
vacy and accessibility to recreationul re-
sources bul are relatively expensive. Motels
ofter flexibility und convenience but are
moderately expensive and heavily booked
during the peak recreatiomal periods.
Campgrounds olfer Hexibility, accessibility
ta reercational resources, and inexpensive
lodging. but wie frequently aver-crowded
and lack privacy and conveniences,

Perhaps the most imporiant difference
between the three types ol recreational
lodging is the intensity at which they use
natural resources. Campgrounds, fer
example, use land vesources much more
intensively than second homes.

In 1970, Lthere were approximately

will be used to establish a base period re-
presentation of the Northeastern outdoor
recreation market structure. Then mathe-
matical programming will estimate the
projected recreation participation level and
the spatial distribution of lodging {acilities
for a future target date. The projected in-
formation will then he used 1o identify the
locations most likely to experience signifi-
cuant economic gnd environmental impacts.
Some preliminary resulis are available

1,150,000 second homes located in the
Northeast. In contrast, there were only
an estimatled 3200 campgrounds in the
Northeast with a tolal capacity of
235000 campsites in 1976 - almost five
sccond honies for every cmpsite in the
Northeast.

Yer, the nuwber ol families using
campgrounds in the Northeast runs more
thaa 2,750,000 a vear, while the sumber
using (owning aod reoting) second lunnes

n

runs about 2,500,000 per year. In other
words, the rate of use is about 12 families
per campsite, compared to 2 families per
second home. Not only is the turnaver
greater in campgrounds but the "days-
used " is also longer than for second
homes. Obviously . these differences in
use-intensily mean that the bmpact en
natural resources and the local economy

- varies.

In these 1wo regional projects,
Connecticul's researchers are studying
all forns of recreational Jodging, but are
giving special attention to second homes
hecausce they have nol been analyzed ex-
lensively in the past. Second homes are
2 more capital-intensive form of lodging
than the ather two types. They increase
the real estate tax base in a community
but they also require additional public
scrvices, They stinmulate the local econ-
omy through a demand for secondary
scrvices, such as fuel, electricity, repairs,
and maintenance. llowever, the magni-
tude of such demand is limited by rela-
tively short stays of the second-home
otcupants. .

The 1960's and carly 70's boom in
second home construction has stiowed in
recent years. Will the growth tend
resuine its course again il and when in-
vestiment conditions become more favor-
uble? Will new develepments in recrea-
tional condominiuin and time-sharing
ownership niethods change the way in
which land resources are used? What
effect would more renting out of second
howmes have on a recreational communrity?
What are the prospects of sccond home
communitics becoming primary home
comnunities?

Is accessibitity to natural environments
by the public inhibited by the private

‘ownership of second homes? What are the
prospects that future second homeowners
will seek localions that ininimize time and
distance belween residence and second
homes il encrgy constraints become more
severe!

These are some of the questions that
have fed to giving speeial attention 1o
secemd hemes in these two research pro-
jects. Definitive answers to all these ques-
tions can hardly he expected. Answers to
same of the questions are highly depen-
dent upon prebable cvents and uncertain
developments. But this rescarch is
designed to estimate a henchmark situa-
tion and a projected situation which
would make it possible to draw iniplica-
tions about sccond home developinents
from the differences between the two sit-
uations.



Town Zoning
Regulations
Often Disregard
Appearances

Zoning regulations are designed by

law to protect the health, safety, and
welfare of citizens. However, these same
regulations may contribute to the
deterioration of visual appearance of a
town. In an effort to achieve zoning goals,
appearance oftentimes is neglected.

To show how the town plan and related
zoning ordinances have affected the devel-
opment of some Connecticut towns, Rudy
J. Favretti, professor of landscape archi-
tecture in the Department of Plant Science,
has undertakeu 4n in-depth case study of
four sclected towns. He will then assess
how the developinent has affected the
town's appearance.

His study wili be docuinented with
photographs and written descriptions. He
will use-such criteria as scale, proportion,
relationship of open spaee to building
buik, buffer areas, circulation eontrol, and
roadside development to assess the town's
visual appcarance.

He chose Connecticut for his study be-
cause Southern New England is a rapidly
growing rcgion, and most towns within
this region have zoning regulations, but
these often do not consider the appearance
of a town or community. [nstead, says
Favretti, they deal with the individual site,
and cven then they do not consider on-site
appearance adequately.

As towns have grown since World War
11, lands on the outskirts have been devel-
oped for shopping centers, schools, indus-
tries, and other essential developments.
These developinents have occurred rapidly,
and the results show massive pavement
without relief, poor relationship of scale
between buildings, or between buildings
and surrounding terrain, lack of adequate
buffers betwcen land uses or withimr uses
as well as many other related factors. The
results iave been entire strips of visually
urmattractive developments. These develop-
ments have been proceeding at a very rapid
pace. Little has been done to help planning
and zoning boards concerning the visual
appearance of their communities as these

developments proceed. Through this re-
search, usable principles will emerge that
will help decision makers and planners in
the future.

The objectives of this research will be
to:

I, Utilize standard and objective de-
sign criteria in assessing the effect of
zoning regulations on community appear-
ance.

2. Utjlize standard case study proce-
dures to select the towns to be studied
and to record data.

3. Record data in usable photographic
form as well as maps and drawings.

4. Draw conclusions from the case

-

studies that will assist other lowns in
wriling their zoning regulations, and pub-
lish them in handbook form.

The towns and commmunities selected
for this study will be selected on the basis
of their visua) appearance, as according to
objective 1 above.

Two types of communities will be
studied: Those that exemplify good or
adequate consideration for design and ap-
pearance in their development, and 1hose
that do not. Planning and zoning records
and regulations are being casc-studied to
compile data indicating what was rc-
quired of the developer by the approving
board or commission.

By Dr. Sidney Waxman

that had undergone mutation.

The Development of New
and Unique Dwarf

Evergreens

Associate Professor of Omamental Horticuelture

New and unique dwarf forms of native coniferous evergreen trees are being
developed through the selection and propagation of peculiar plant growths

These growths, which are called Witches' brooms, arisc froin a single muta-
ted bud. They occur only rarely and appear as a shrub-like growtli on a portion
of the tree. The growth differs from the remaining parts of the trec by its
dense branch and needle arvangement.

Witches' broom.
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- Variability is exhibited among a group of White Pine seedlings obtained from a



Stems taken from 2 Witches” broom,
propagated, and grown independent of
the parent tee retzing the hreom's dense
charucteristics and develop into attraclive
dwai T shrubs. Tn Tact. several named
dwarl pines, which ltave been avaitable
for niiny years, originated as gralts taken
from Witches' brooms during Lhe late
1800's.

Witches' brooms unfortunately are
vare and do vt exhibit very much varia-
bility; otherwise. many more dwarl forins
would certainly have been named and pro-
pagated, On occassion sume brooms have |
been found to develop seeds and, here.
significant variation aimong them lias been
found.

‘The author. on his collecting trips
Ihroughout the northeastern states, oflen
resorts 1o the use of a rifle to obtain sceds
that are otherwise inaccessible. There are
now at the Horticulture Research Farmy at
the Universily of Connecticut several
thousand Witches' broom seedings af
White Pine, Red Pine, Pitch Pine, Scat's
Pine. Norway Spruce, and Canadian Hem-
lock.

Within most of these specics are wide
differences in growth: they vary in fexture.
growth rate, color, needle length, and stem
length. Shape also varies widely among
Witches” broom secdlings. A system &f
seven looscly defined categories has been
developed Lo describe the miany forms
these plants may assume.

Thesc calegories include:

1. Mounded ~ While Pine, Norway
Spruce

2. Flat topped - White Pine. Red
Pine

3. Contical - White Pine, Scut's Pine

4, Prostrate -- Pitch Pine, Canadian
Hemlock

5. Weeping -- Canadian [Hemlock

6. Spreading - Canadian Hemiock

7. Grotesque -- Pitch Pine
Dwarl While Pine ulter 1] years
attgined a range ol growth in height rom
one-ltalf 10 one-tiltieth of normal trees the
same age. Norway Spruce after three years
grew one-tenth to one-half the normal
rate. Thus, variation otTers an incredible
choice of shapes and sizes one muy sclect.

To perpetuate the sclecled plants one
has the choige of rooting cuttings or gral-
ting. The first alternative - rooting,
cullings -- 15 only oceassionally: suceesshul
beecause of the considerable ditferences in
the ability dillerent seedlings have to
form roors. Grafting, which is the most
dependable mcllmd ol pmp] ating these
trees, is (me-consuming and very eapen-
SIveE,

A dwarf White Pine seedling selection from a Witches' broom,

Anotler appreach in the propagation
of the Witches' bionm seedlings is by tis-
sue cubre: a technique that is relatively
new and revolutivnary Lo the lield ol
plant propuagation.

This inethod has proven 1o be success-
ful in the propagation of chrysanthemum,
orchid, daylijy, gerbera and certain other
herbuacious spectes. [{ involves the useptic
culture of smiall bits of plant tissue m test
tubes on a specific medium. contaning,
mineral and organic netrients along with
vitamins and hormones which encournge
the development of mynads of small
plantlets. Potentially. a single picce of

plunt tissue could be induced w constant-

ly prolderate. producing masses of cells
cach of which could develop into a cont-
plete plant,

The development ol an oplnmlm
mediun ntilizug the required butance of
hermones is highly complex and must be
derived at for each species and, perhaps,
tor individual varteties within a species.,

Interest in dwarf and slow growing
evergreens is growing rapidly. There al-
wavs has been a need lor nanive, low
maintengnce ruainental planes that
remain in scale for a long time.

There are two mator objectves ol this
researeh, The firstis to sclect aestheti-
cally appealing distiney formis ot oine

spruce and hainlock. These evergreens,
according to their growth habit and resis-
tance (o zir poliutants, will fill the needs
ol the following:

-Provide barriers to screen out sound
und sight pollutien including highway
median barriers.

~Make available plants for the city
streets' landscape that will not quickiy
outgrow their assipned space in the overall
design. Theyv would be very appropriate
for large street planters, shopping matls,
and for plantings w industrial develop-
ments.

~Present plants that would help fill the
needs lov small places such as mini-parks,
rock gardens. and small planters.

The sccond major objective of this re-
search is 1o determine methods of vegeta-
tively propagating these difficult-to-root
selected corfes by tissue culturing or by
rooting cuttings. Subsequently, these
selections us well as methods for their
propagation will be offered to comumer-
cial plant propagutors for further propa-
gation and distribution.

Recently, selections were made and
distributed to cooperating propagating
nurseries in Connecticut. They will be
named and made available to the public
within several vears.



UConn Trains Adult Volunteers
“in Horticulture as Therapy

THIS PROGRAM IS DESIGNED
TO TRAIN TRAINEES TO USE
HORTICULTURE IN THE REHA-
BILITATION PROCESS OF
DISABLED, DISADVANTAGED,
PERSONS, INCLUDING THE
ELDERLY.

Twemy-l’uur voluntcers and public service agency employ-
ees are learning to use horticulture as a therapeutic instrument
in a year-long program being offered at the Barilett Arborectum
in Stam{ord, Connecticut.

This program is specially designed to previde an educational,
action-oriented serviee not otherwise available to communities
in the state. A similar program conducted in 1974-75 was sc
well received and generated so much interest that deinands for
more of the same literally "snowballed,"

The Connceticut Commission en Higher Educution again
provided a4 $15,000 grant to the University of Connecticut to
help support the program. [t is being conducted by the Cellege
of Agriculture and Natural Resources' (CANR) Bartlett
Arboretumn in cooperaticn with the Easter Seal Rehabilitation
Center of Southwestern Connecticut (ESRCSC), Stamford, It
is innovative in that persons trained under the first program
are now serving as workshop leaders and consultants for the
new group of Irainees.

The trainces have attended various lectures and partici-
pated in numerous workshops on how to use horticulture as a
therapeutic tool. They, in turn. will train the disadvantaged
and the physically handicapped, the elderly, the poor, the
mentalty retarded, people with learning and emotional prob-
lems, and drug abusers.

Instruction has been given by a battery of plant scientists
in UConn's CANR. Also assisting in the iraining have been
several guest lecturers, community consultants, and students
majoring in envirommental horticuiture at UConn's CANR.

Healing Properties

Institutes have long rccognized that non-involvement,
nability to return to gainful emiployment, and lack of
purposeful daily aclivities are some of the major negative
characleristies of the present rchabilitation process. And they
are striving to lessen it through horlicullure.

The Meninger Foundation has for many years used gardening
therapy in the rehabilitation of over one-half of its patients.
As these patients shared their knowledge about various aspects
of horticulture with people less fortunate, they felt a real
sense of achievement. Even some of the training extended to
these people has resulted in their pursuing vocations in some
facet of horticulture such as floriculture, landscape gardening,
and greenhouse work.
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By Dr. Edward J. Duda
Director, Bartlett Arboretuin

Mrs, (}ermaine Shapley, seated, and Mrs. Louise Franko plant
narcissus during potting bulbs workshop.

t

Mar's carly interest in plants was centered on their healing
propertics, aitd any of the earliest horticulturists were
physicians who soughl to grow plants of medical value. For
centuries people have used gardening as preventive medicine
and for therapy.

Honljculture, both as a science and as an art, has proven to
be therapeutic 1o many people. Working with plants has a
healing quality that is relaxing and satisfying.



The answers as Lo why working with
plants has a beneficial effect upon people
arc many and ofien quite complicated.

According to Hoeward Brooks, former
director of the horticultural therapy pro-
gram at New York's Unjversity 's Institute
for Rehabilitation Medicine, "many of the
therapeutic blessitgs of horticulture to
the physically and mentally handicapped.
to the aged. and to many other people
can be explained by the psychological
coneept that such persons leel plunts and
flowers necd them to grow and survive.
Knowing that something or someone de-
pends on you for growth and continued
life is often an incentive lo your own
health and fulfillment,” he explains.

Dr. Damon Olszowy, horliculiurist in
the Arboretwn's hort-therapy program.
and Yames 1.. Sherin, exceutive dircctor of
the ESRCSC in Stamford, and a planner

- .

from September through December 1976,
took place at the ESRCSC in Stam(ord.
Also, one session was held at Shoreline
Training and Employment Services
{STEM) in Guilford and another at The
National Witherell Home in Greenwich.

Lectures and workshops included:
psychological aspects of hort-therapy;
the rehabilitation process and meaning of
disability; plants-people interactions:
horticultural therapy for the psychiatric
and stroke patients, the mentally retarded,
and the elderly and senior citizens; ele-
ments of botany; basic tnaterials and
equipment for plant growth: and analysis
of planting routine.

Also, plant propagation; growing veg-
etables and flowers; insccts and disease;
plant nultrition; forcing winter bulbs;
building terrariums; windew gardening;
and use of plant material in arrangements.

Howard Brooks, retired horticultural therapist from the Institute of Rehabilitation
Medicine at New York University Medical Center, eonducts workshop in horticulture

for the physically handicapped.

of the progrum. firmly helicve that
“reaching people with plants is a unique
form ol appeal and can be very rewarding.”

Phases of Training

Training ol the volukleers and agency
persontne] consisted of three phases.

The initial phuse provided the parltici-
pants witly a basic understanding of horii-
culture and its role us a therapeutic tovl
from April through June 1976 at the
Bartlett Arboretum. This facility is admin-
istered by the. Plant Science Department
in UConn's CANR.

The second part of this training, lasting

Phase 11l training, which started in
January 1977, under supervision of the
program horticulturist and program direc-
tor, invelves the implementation of know-
ledge and expertise gained under Phase |
and Il into useful therapeutic activities.
These horticultural activilies are designed
Lo reinforce physical success being made in
ollier therapy arcas deriving social, psy-
chological, and intellectual benefits.

The voluntecrs and agency personnel
now are working with patients in intro-
ducing horticuhiure as part of their
therapy program. They aie working with
patients at the ESRCSC and Quintard
Center in Stamford, The Waveny Care
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Center in New Canaan, the Nathaniel
Witherell Home in Greenwich, Fairfield
Hills Hospital in Newtown, Jewish Home
for the Elderly of Fairfield County in
Fairfield, and al the Greater Bridgeport
Mental Health Center in Bridgeport.

“Working with plants has a
healing quality that is
relaxing and satisfying.”

Patient’s Activitics

Their activities with patients include:
garden site preparation; flower and vege-
table gardening; growing plants indoors;
making window gardens and terrariums;
kitchen gardening; drying plants for dricd
arrangements: and making plant arrange-
ments.

Once training is completed in June, i1
is expected that the volunteers and apency
personnel will continue to implement
horticulture programs for the disablcd/
disadvantaged, including elderly. in south-
western Connecticut.

The highly successtul program conduc-
ted in 1974-75 and the present program
have led to the accomplishiment of
another objective: the establishment of a
new relationship among UConn, the
Bartlett Arboretum, ESRCSC, other agen-
cies, and the various conmunities.

Program planning and development
have been carried out among representa-
tives of ESRCSC, Bartlett Arboretum
staff, and members of the Board of Direc-
tors, Bartlett Arboretum Association.

Implementation of the program is
being made possible 1through the cooper-
ative efforts of UConn's CANR [aculty
and the Cooperative Extension Service:
Institute for Rehabilitation Medicine.
New York University Mcdical Ceuter,
ESRCSC; STEM; The Nathaniel Withercil
Home, City of Stamford; and private cit-
izens.

Hort-Therapy Handbook

A horticultural therapy handbook
based on program content is being
prepared and will be made available so
that similar programs can be developed
elsewhere.

Already, hort-therapy has been formal.
ly recognized by many hospitals and
institutions throughout the United States.

Morcover, Michigan State University
pieneered in the development of a mas-



ter's degree in Horticultura! Therapy for
Occupational Therapists.

In 197! the first undergraduate pro-
gram in horticuliural therapy in the
country was offered at Kansas State
University in cooperation with the
Meninger Foundation.

A National Council for Therapy and
Rehabilitation through Horticultyre was
established in 1973,

b

Conditions in several states, including
Connecticut, appear feasible for the
establishment of hort-therapy teaching
programs for college students.

Interest in hort-therapy continues to
grow. Based on the large number of in-
quiries received at the Arboretum, it is
quite apparent more and more agencies
and institutions wish to get programs

started. Few even are secking persons with

host-therapy training 1o fill newly created
positions,

Construction ol a greenhouse (or ther-
apeutic use has just been completed at
ESRCSC. The greenhouse idea was
spawned during ESRCSC's invalvement in
the Arboretum's initial trwning program,
and puticnts and voluntecrs alike are now
enjoying the practical facility.

Nutritionist
Studies the

Relationship
of Blood Lipids
to Heart Disease

By Alexander R, Gavitt, Jr.
Agricultural News Editor

Hean attacks and strokes are major
public health problems in the United
States, causing about 700,000 deaths per
vear and iniold suffering, loss of income,
and emotional trauma for those having
nonfatal attacks. The most frequent vic-
tims of heart attacks and strokes are males
45 to 60 years of age.

Heart disease (atherosclerosis) is a
blood vessel disease characterized by soft
fatty deposits called atheromas or plaques
on the inner layer of the artery. Itis a
slow progressive disease, possibly starting
in infancy. There may be no clinical man-
ifestations for 20 to 40 years or longer.

The plaques, which appear as a gray or
yellow mound on the arterial wall, con-
tain a core of cholestcrol and other lipids
and are covered by a layer of fibrous tis-
sue. As the plaques increase in size, they
may slow or cut off the flow of oxygen-
ated blood in the diseased arteries, causing
damage to the associated tissue. Without
a continuous supply of oxygenated blood,
inuscle, including that of the heart and
brain tissue, will die.

Dr. Robert G. Jensen, professor of nutritional sciences at the University of Connecticut,
checks the printout from the gas chromatograph for determining the composition of
human plasma fats. He received a three-year grant of $157,225 from the Naticnal
Institutes of Health to study the lipid (fat) relationship to the development of heart
disease {atherosclerosis.)

The events which initiate the forma-
tion of plaques are unknown, but many
investigators believe that plaques start as
a yellowish fatty streak early in life.
These farty streaks, particulurly in the
coronary arteries, may develop into en-
larging plaques in later years.
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Although the origin of the futty streal
has yet to be unraveled, scientists have
published dasa suggesting that ihe cells o
the plaques are transformed. That is. the
arise by mutation and the likely causes
are mutagenic agenls or viruses,

The prowing plaques cause severe nar-



rowing or stoppage of the arteries, thereby
reducing or stopping the flow of oxygen-
ated blood to a particular organ or tissue.
As a resuit, heart disease or death may
oceur.

Extensive research has revealed that
one & the factors associated with a high
risk of heart attacks is increased quantities
of fats, known as triglycerides, and choi-
esterol, in the blood of affected individ-
vals. These compounds are members of a
larger group of natural substances called
lipids and both are synthesized in ali
humans.

Triglycerides and cholesterol combite
with proteins to form large particles called
liproproteins which transport these lipids
in the blood plasma. High levels of plasma
lipids are associated with elevated quan-
tities of liproproteins -- a condition known
as hyperlipoproteinemia (HLP.)  _,

Among the many studies on heart di-
sease is one being conducted by Dr.
Robert G. Jensen, professor of nutritional
sciences in the College of Agriculture and
Natural Resources. He is studying the
lipid {fat) relationship to the development
of heart disease.

His three-year project is being funded
by a grant of $157,225 from the National
Institutes of Health.

The University of Connecticut nutri-
tionist said it has taken five years of pen-.
sistent efforts to get this project funded.

"We had to resolve our methadology
procedures and answer other questions
from reviewers about the accuracy of the
lipid analysis work done in our labor-
atory,’" he said.

This was done through sending some
of our staff people to laboratories to
learn accepted procedures in the analysis
of lipids.

Actually, this new research project is
an outgrowth of an earlier one by Dr,
Jensen. He studied the structure of faity
substances in the plasma of 2 subjects
selected from 69 volunteers who worked
at UConn.

Dr. Jensen reported: "We found a sig-
nificant difference in the structure of fats
from a person who had high levels of plas-
ma cholesterol as compared 1o a person
who was classified as normal. We think
that the difference might be related to
the defects initiating the cause of heart

discases.”’
In the new UConn study, Dr. Jensen

A

notes that he is receiving medical support
from the lipid research clinic at the Baylor
College of Medicine in Houston, Texas.
Antonio M. Gotto, M.D., is director of
the clinic which provides Dr. Jensen with
information on idenitifying 1y pes of HLP.

Blood plasma from patients is shipped
daily in insulated containers from the
laboratory in Houston to the Bradley
International Airport in Windsor Locks,
Connecticut, .

Dr. Jensen states that the plasma is
being used to scparate oult fats thal are
carried in liproproteins. Its structure then
is determined -- a process that takes six
weeks. Says Dr. Jensen: ''We are the only
laboratory in the world to do this kind of
rescatch work involving the determination
of structure of fats (lipids)."

Dr. Jensen goes on to say: "Then
plasma from normal people is compared
with plasma from patients known (o have

HLP and suspected of having heart disease.

“If there is a difference in structure.
then we know more aboul how fats are
handled and can make some guesses about
the defects. Then, when results of the
tests for HLP are known, medical doctors
can prescribe proper treatment.”

"At present, we have two methods at
our disposal in the treatment of , HLP —
drugs and diel. However, we usually don't
know what the basic defect is that started
artherosclerosis leading to heart discase.”

"In our research,’” Dr. Jensen states,
"we are trying lo find out whai the spec-
ific defect is that is causing heart disease.
Then we can provide specific drugs to
cure it

Connecticut
Group Supports
Study on Colitis
in Felines

s

Veierinary medical rescarchers in the
Department of Pathobiology have under-
taken a study on colitis in cats. It was in-
itiated in response to requests from prac-
ticing velerinarians for new information
about feline diarrheas.
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The project is supported through funds
provided by the Charter Oak Feline Fan-
ciers, Inc. This organization has donated
316,000 since 1973 as part of its proceeds
from an annual two-day cat show held in
February in Hartford, Connecticut. Dr.
Herbeért J. Van Kruiningen has been the
faculty advisor for the study, and Neal M.
Shindel, graduate assistant, has conducted
much of the research.

The investigators have been concerned
with an acute bloody diarrhea of cats,
thinking that this colitis might be related
to feline distemper. In working with feline
distemper virus, Sindel established that
cats with distemper (feline panleukopenia)
do develop a low grade colitis, but aspects
of this colitis were dissimilar to the spon-
taneous colitis of concern. In collabor-
ation with Dr. Fred W. Scott of Cornell
Univcrsity, it was established that the new
colitis is apparently related to infection
with the feline leukemia virus.

Additional studies of naturally occur-
ring forms of disease have now established
the existence of at least 12 distinct enter-
ic diseases which result in feline diarrhea.
The names of the diseases and the causes
arc a5 follows:

Tyzzer's disease, Salmonellosis, and
Histiocytic mucosal colitis. alt caused by
bacteria; Candidial enterocolitis, fungus;
Panleukopenia, Leukemia virus - associ-
ated colitis, and Colitis associated with
feline infectious peritonitis, all caused by
virus.

Also, Colitis associated with reticulo-
endothcliosis, Ischemic colitis, Submu-
cosal colitis, Giant cell granulomatous
colitis. and Mucosal colitis, all causes are
unknown at present.

Continuing research will seek to fur-
ther understand these diseases, sharpen
definitions, seek causative agents, and
discover treatments. A



You can teach kids about nutritious
foods but you can't get them to eaf any ...
right? Wrong.

Nutrition education can help improve
eating habits, according to the results of a
recent pilot project conducted by the
University of Connecticut Department of
Nutritional Sciences in the Farmington
school system. Children participating in
the project finished more of the fruit,
vegetables, and milk on their school lunch
plates and ate more nutritious foods at
home for meals and snacks.

The pilot project, "Peer Group Influ-
ence on Acceptance of Child Nutrition
Programs," was funded by the Connect-

icut State Department of Education,
Child Nutrition Programs. One of their
concerns was the large amount of food
wasted daily in school cafeterias. Could
children be influenced by their peers in
some way to help cut down on school
lunch plate-waste? It was worth trying

Dr. Janina Czajkowski. UConn profes-
sor of nutritional sciences and Extension
nutritionist, served as project director and
worked with five graduate students in
community nutrition to develop a nutri-
tion education curriculum for the project.
Kathy Shaskan, one of the graduate stu-
dents, served as project coordinator and
worked on the project as part of her
degree requirements to investigate a
community nutrition probiem.

The cross-age approach to nutrition
education was used. Thirty-eight students
from Farmington High and Irving Robbins
Junior High were trained by the UConn
graduate students to teach younger elc-
mentary students about nutrition. In this
way, both groups of students could bene-
fit. Results of the project indicate that
the older studenits did increase their
nutrition knowledge and put their new
learning into practice.

Nutrition Education Works
for School Children

By Linda Gacoin
Nutrition Writer

Four hundred and fifty elementary
students from East Farms and Union
Elementary schools participated in a ten
week "'mini-course’ in nutrition from
February to May 1976. A team of nutrient
characters developed by the UConn
project staff hetped intreduce nutrition
concepts to the ehildren. Each nutrient
discussed during the lessons was represen-
ted by an appealing cartoon character —
Powerful Protein, Go-Go Carbohydrate;
Vita-Vitamin; Vitamins A and C; Minerals,
Calciuin and lron; Water; Fickle Fat; and
the Type A Lunch. The children fearned
that all of these nutrients are part of the
Type A lunch served at school and that
each plays a special role in the healthy
body. The characters were printed in two
sizes - large for classroom displays and
small for puppets the children could make
10 take home. Games, filims, and other
puppets also livened up the nuirition class.

To determine whether the nutrition
education had any effect on consumption
of school lunch, plate-waste studies were
conducted before and after the "'mini-
course." Changes in plate-waste were
measured at the two elementary schools
receiving nutrition education and at a
control school, West District Elementary,
where no nutrition education classes were
conducted.

Food left an the student's plates after
lunch was cellected and weighed. The
total was divided by the number of stu-
dents eating lunch on a particular day to
give an average amount of waste per stu-
dent. The greatest decrease in plate-waste
was at East Farms with a 72 percent de-
crease in fruit waste and a 64 percent
decrease in vegetable waste. Both East
Farms and Union School had lower
amounts of food waste per student than
did West District School.

But how much did the kids actually
learn? A test of nuirition knowledge was
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given before and after the elementary
school children Panicipated in the nutri-
tion education "mini-course." Pre-lest

scores were extremely low for most of
the students; indicating a definite need

[

A

for nutrition education at al] levels.

When percentages of correct responses
on the pre-test and post-lest were com-
pared, it was obyious that substantial
increases in nutrition knowledge did occur
in practically all cases. For example, in
February none of the children in the
first gradc at Cast Farms could identify a
food source of iron, but in May, 98 per-
cent were able lo.

Questionnaires were sent home to ithe
parcnts of all participating children. in-
cluding the teen-age teachers to determine
what effect the project had on their eating
habits at home. About 75 percent of the
parents ot the student teuchers reported
that the programn had lavorably influenced
their children's lfood choices at home and
that their children were chioosing Nuits,
vegetables, and milk (or snacks more
often. Sixtyv-three percent of the parents
of the children from the parlicipating
elementary schools (Union and liast
Farnis) reported that their children were
more willing to try new [oods as a
result of the project. These parents ulso
indicated no increase in demand for
cupcake-type snacks. while i3 percent
of the puarents of the children from the



control school indicated an increased
demand for these types of foods. Parents
seemed enthusiastic about the project
and they all said they would be willing to
have their children participate another
time in a similar project.

Children were also asked what kinds
ol foods they would like to see added o
the sehool lunch menu. Children from the

contro!l school pieferred foods such as

cupcakes, cream-filled cakes, soda and

candy five times more aften than did

children rom the project schools who

had participated in the "mini-course."
The pilot project lasted only ten wecks,

but it accomplished plently. There were

actual decreases in plale waste and im-

provements in food habits at home

among the participants. They learned

of the importance of including all mem-
bers of the nutrient team in their daily
dicts. An increased awareness of nutrition
can help children choase foods for better
hcalth the rest of their lives.

For more information and details of
the project, write to Dr. Czajkowski, Box
U-17, The Department of Nutritional
Sciences. Storrs, (1. 062068,

Iron is the third most abundant metal
found in the earth's crust and has been
selected in molecular evolution to carry
out a wide range of biological functions.
In man, iron is responsible for many
things. Among them are the transporting
of oxygen by way of the hemoglobin
molecule in red blood cells and serving as
a constituent of enzyme systems. lron is
also one of many substances found in
food and is needed in varying amounts
for proper functioning of the body.

How much iron is necessary to keep a
person healthy? Well, the Recommended
Daily Allowance for ifon in an adult male
is 10 milligrams per day, while in the
adult female it is 18 milligrams per day.
The difference arises from additional iron
needed because of blood loss occurring in
a woman due to menstruation.

An important question which has been
unanswered for many years is how a per-
son is to get this amount of iron each day?
If the use of supplements was excluded,
the person's intake of iron must come
from the food he eats. Iron, like all nutri-
ents, is found in all foods but in widely
different amounts. Some of the better
sources of iron come from liver, meat,
and whole grains; some poorer sources
are milk, milk products, and unenriched,
highly refined cereals. But, on the average,
iron oecurs in food at a level of about 6
milligrams per 1,000 kilocalories.

Many years-ago an iron fortification
program was instituted in this country 1o
improve the iron nutriture of the popula-
tion. Bread was chosen as the food item
by which added iron would be incorpora-

iy

Is the Iron
in Fortified
Cereals
Biologically
Available?

ted into a person’s diet. This was done by
adding a certain amount of iron, as an
inorganic iron compound, to flour during
the milting process. However, national nu-
tritional surveys undertaken in the early
1970's have revealed the persistence of
iron deficiency anenia in many seginents
of the U.S. population.

Furthermore, it is becoming more ap-
parénd from the results of nutritional
experiments that the types of iron com-
pounds used in the forzification have
markedly different biological availabilities
and that many factors within a person's
dict may further affect this utilization.
This means that even though a person may
get what would appear to be enough iron
in the diet, this may not be adequate,
since much of it inay be unabsorbed and
is thus biclogically useless.

Therefore, knowing the "bioavailabil-
ity of a particular iron source would be
of great hclp in estimating a person's
needs. Unfortunately, those sources of
iron, which are readily absorbed by the
body, are also much more chemically re-
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active in a food system and lead to a
decrease in shelf-life and the development
ol unacceptable aesthetic properties.

On the other hand, iren compounds,
which are relatively chemically inert, are
in some cases totally useless from the
standpoint of maintaining iron status
within an individual. Thus, one can see
the dilemna of such a situation. A source
of iron must be found which is both
chemically nonreactive when incorporated
into foodstuffs, yet biologically available.
This problem is cusrently an area of active
research in the nutricnal field.

Dr. Paul E. Stake, ussistant professor
of nuiritional sciences, and Richard J.
Wood, graduate student, are currently in-
vesligaling this problem of iron supple-
mentation in cercal-based foods. For the
past two years they have been studying
the effects of heat and pressure processing
inethods on the biological availability of
various iron ¢ompounds coinmoniy used
to fortify food.

They have found thal there is, in fact,
a wide variability in the relative avaijabil-
ity of these compounds. In all cases a
method of processing, using both heat
and pressure, will improve the relative
biological availabilities of these supple-
mented iron sources,

However, soine compounds, such as
ferric orthophosphate, despite proeessing,
still remain relatively poor iron sources.
l1s relative biclogical availability in com-
parison to the most available iron source,
ferrous sullute, is only increased from O
to 11 percent. On the other hand, some.
which were inadequate in their unproces-
sed slate, becamne quite acceptable after
processing, such as ferric pyrophosphate,
where the relative biological availability
was increased froin 40 1o 95 percent by
processing.

This {inding may prove 10 be very use-
ful in improving the iron nutriture of the
population. Dr. S1ake is currently expan-
ding his studics in this area by examining
additional iron sources as well as starting
studies to identify the mechanism by
which the beneficial effect is achieved.




Programs and _Studies Are Varied in
| Northeastern Research Center
for Wildlife Diseases

For the past seven years the University
of Connecticut's College of Agriculture
and Natural Resources has served as the
headquarters of a cooperative facility
that studies wildlife discases in the north-
eastern part of the United States.

Known as the Northeastern Research
Center for Wildlife Discases, the facility
is housed within the eollege's Department
of Pathobiology. Dr. Svend W. Nielson,
UConn professor of veterinary pathology,
is director of the center and Dr. Robert
D. McDowell, professor of wildlife eco-
logy, is the assistant director.

The center serves the six New Cngland
states, New York, New Jersey, and
Pennsylvania. Each participating state is
asked to contribute 35,000 annually as
its share to help defray cost of operation.
In addition to these financial contribu-
tions from fish and game departments
and conservation commissions of the
northeastern states, the center receives
suppoit from the UConn College of
Agriculture and Natural Resources and
from grants and gifts.

The center has threc main functions:
{1} to conduct rescarch on new or poorly
understood diseases in wildlife; (2) to
provide a consultation service on diagno-
sis of diseases in wildlife; and (3} 10 carry
out educational programs for undergrad-
uate and graduate students, and wildlife
biologists in the recognition, contral, and
prevention of diseases in wildlife.

An important aspect of the center is
its participation in the Regional £mergen-
cy Animal Disease Eradication Organiza-
tion (READEQ} which was recently
established by the U.S. Departnent of
Agriculture. Center stafl nembers are on
call to assist veterinarians and wildlife
biologists in early diagnosis and eradica-
tion of outbreaks of any highly infectious
disease of animals that may be accident-
ally or intentionally introduced to the
northeastern United States.

By Alexander R. Gavitt, Jr.
Agricultural News Editor

Dr. Niclson was recently called upon
L assist us a wildlife pathology expert
when serious outbreaks ol hog cholera
took place in New Jersey, Rhade Island.
and Massachuselts in the winter and
spring of 1976. Approximately 20.000
hogs exposed to the diseasc were exler-
minated. The role of seagulls and rats as
possible vectors in the spread of the
disease from farm to farm was the area
of Dr. Nielsen’s investigation.

Major Research Projects

Marbte Spleen Disease - On the re-
scarch tevel, the center's first funded
research project was in 1972 to study
marble spleen discase in pheasants, In ad-
ditien to being found in pheasant Mocks
in southern New Engiand, the diseasc has
been reported in New York, Pennsylvania,
several midwestern states, Ontario,
Canada. Englund, and ftaly. This disease
is & serious problem in commereial, pen-

Co-chairmen of the First International Symposium en Environmental Pollutants gather
together in front of a display which shows graphically the effects of pollutants on fish.
Left to right, they are: Dr. Dante G. Scarpelli, chairman, departiment of pathology,
Northwestern University Medical School in Chicago, lllinois; Dr. Svend W. Nielsen,
UConn professor of pathobiology and center director; and Dr. George Migaki, chief
pathologist, Registry of Comparative Pathology with the Armed Forces Institute of
Pathology, Washington, D.C.
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Dr. Svend Nielsen, center director, examines tissues [rom wildlife suffering from
poisoning by environmental pollutants.

raised pheasants, causing high mortality
in four-to-five-month-oid birds. It is an
economic problem for pheasant breeders
and ulso of great concern to sportsmen,
since most pheasants available for hunting
in the northeast are stocked birds.

Dr. Stuart Wyand, project leader and
Jeffrey P. Nis, a graduaie student,
showed that an adenovirus is the cause of
marble spleen disease in pheasants as well
as in domestic and wild turkeys. This was
the subject of iltis’ doctoral thesis.

Titis' research revealed that the virus
was transimitted 1o domestic turkeys in
1975, producing microscopic lesions
identical to those seen iny the experimental
discase. In this same ycar, wild turkeys
were infected with the marble spleen
diseasc agent and again the same micio-
scopic lesions were produced. This was
the first time that the virus was shown to
be transmitted to thesc species.

Work is underway to grow the virus
and ultimately to produce a vaccine to
control the disease. If successful, rescarch-
ers can thank Wyand and Iltis for their
pioneering efforts in finding the cause of
marble spleen disease.

Fastern Equine Encephalitis— A coop-
erative study has been carried out on an
infectious disease known as eastern cquine

encephalitis (EEE) witich affects horses,
pheasants, and man prirarily in the north-
castern United States. The disease is
caused by arbovirus transmitted {rom
animals to min by mosquitos, EEE pro-
duces severe ncurologic disturbances, with
paralysis, sleepiness. blindness, and often
death. Small outbreaks have occurred
periodically since EEE was first recog-
nized in 1938, and more than 50 persons
have died froin the disease in Massachu-
setts and New Jersey.

Risk of human infection by EEE is
expected lo increase as people move away
from city centers and into suburban
wooded areas, and as more people parti-
cipate in recreational aclivities, such as
camping, golfing, hunting, fishing, and
boating in rural and coastal environments.
Inland wetlands and coastal marshes of
the northeast are excellent habitats for the
virus-carrying species of mosquitos. It has
been believed that migrating birds and
mosquitos carried the virus into the region,
but recent studies indicate that the virus

probably exists year-round in wild birds
and in as-yet-unidentified hosts,-possibly
rodents.

In the project, a scarch for the virus
and antibodies will be made in mosquitos,
pheasants, horses, and various species of
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wildlife from several parts of Connecticut.
Based on findings in the state, studies witl
be extended into other northeasters -
states which have frequent EEE epidem-
ics. 1t is the ultimate goal of this project
10 identify reservoirs of this serious pub-
lic health hazard. The study has alrgady
resulted in a six-point sef of recommen-
dations for prevention of the discase,
which has been distributed to game biol-
ogists and pheasant breeders in the north-
eastern United States.

Mercury Poisoning - Another research
project concerns methylmercury poison-- "
ing in mammals. Thomas S. Davies, a
graduate student with Dr. Nielsen, is
attempting to find out more about the
inechanism of this type of poisoning in
animals and man. Severe outbreaks of
mercury peisoning have occurred in
Japan, Iraq, Canada, and the United
States. Symptoms of methyhnercurialism
are lack of coordination, convulsions,
and blindness. Davies reports that
mercuty compounds have a long biologic
hall-life and are able to penetrate both
blood-brain and placental barriers leading
to central nervous systemn damage and
fetal damage. !

A muajor objective is to determine the
maximum dose to which an animal can
be exposed without producing recogniz-
able signs of mercury poisoning. "This
varies from species to species,” Davies
says. ''We compare lesions of these
animals with those seen in suspected
human cases.” The results of this work
will aid our understanding of mercuri-
alism and hopelully lead to prevention of
poisoning with methylmercury in both
animals and man.

Another doctoral candidate, Dennis
0'Connor, is conducting a large regional
research project on the relationship of
methylmercury and Polychlorinated
Bipheny! (PCB) and diseases ol the two



important fish-eating furbearers, the mink
and otter.

The aquatic nature of these long-lived
piscivorous mammals render them ideal
species to use as monitors for pellutant
levels. Mercury and PCB, primarily water-
borne pollutants, accumulate in higher
concentrations as they move up the food
chain (Bioaccumulation.) Othet pesticide

“residues as well as other heavy metals
(lead, cadmium, and zinc) will be assayed
on animals frotn areas of suspected con-
tamination.

The ultimate goal is to develop a sys-
tem by which animals can be used to
evaluate the degree of pollution present
“in a given watershed.

" Lead Poisoning in Waterfow! - A
“-fifth research project centers on lead

' poisoning in waterfowl]. Douglas E.
Roscoe, another graduate student with
Dr. Nielsen, has created a modified hema-
tofluorometer that measures a chemical
compound -- protoporphyrin IX - which
accumulates in the blood of lead-poisoned
ducks and is used in the detection of lead
poisoning in waterfowl.

Two million American waterfowl die
each year from eating spent Jead shot.
When the bird swallows the lead pellets,
. it causes derangement of the synthesis of

hemogtobin which is a protein in the red
. blood cells responsible for the transpor-

.~ tation of oxygen. This causes a backup
. of the compound protoporphyrin IX that

normally is part of hemoglobin produc-
tion. This compound gives off a red

* fluorescence when exposed to ultraviolet

light. -

The test involves drawing one drop of

blood which is placed on a glass slide and
inserted into the instrument to determine
the amount of its fluorescenee. If the
level is above 40, then the bird has swal-

< lowed at least one lead shot from two

- days 1o a month prior to testing. Five 1o

eight pellets can cause death, depending
on the diet.

Wildlife biologists will use this machine
to test waterfow] for lead poisoning. I is
intended that this test will provide more
information about proper waterfowl
management, and, in particular, whether

“ lead shot use should be curtailed. If 100

many waterfowl are positive for lead in a
~ certain area, Connecticut wildlife biolo-

. gists will require the use of steel shot,

' Steed shot is non-toxic but costs twice

“*" as much as lead shot, and causes damage
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to the gun barrel. This research project is
supported partly by a grant from the
National Rifle Association and the
Shikar-Safari Club International
Foundation in Racine, Wisconsin.

Diseases of the Muskrat — A new
research study has just been initiated on
the naturally occurring diseases of the
muskrat, which presently is the niost
important furbearer in North America.
This study is of regional scope and will
investigate the interrelationship of pop-
ulation densities and the incidence and
types of various diseases. Dr. Michael
Ryan is a post-doctoral student in this
study under the direction of Professor
D. Stuart Wyand.

Other Studies-- In addition to the
above mentioned major research projects,
Richard Diters, a graduate student in the
center, is developing a radiographic atlas
of the skull of wild mammals in the North-
east. Other projects involve a pathologic
study of the raccoon and a survey of
diseases and parasites of the grey squirrel.

Biagnostic Consultation Service
On Disease Problems

Three major areas of disease problems
which are of immediate concern to the
center are noted by Dr. Nielsen.

--Serious infectious and toxicologic
diseases affecting several species of wild-
life, some of which may threaten and
possibly result in extinction of certain
species. Al present, nearly 30 species of
wildlife are considered endangered and
over 100 have become extinct in the
Urited States.
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-Over 90 diseases transmissible from
aninals 1o man. Examples of these are
rabies in skunks. foxes, raccoons, and
bats; tularemnia in rabbits and rodents;
eastern equine encephalitis (EEE) in
pheasants and songbirds; and brucellosis,

_ luberculosis, dermatophilosis and

leptospirosis of deer,

--Diseases of wildlife caused by various
environmental pollutants. Some of these
substances which enter our environment

‘are disseminated for thousands of miles
- through the atmosphete or surface water;

some deteriorate slowly and exert their
toxic effects by accumulation in tissues
of several forms of animat life. Since air-
borne toxic precipitates collect in surface
water and vegelation, and since wildlife
and fish populations are closely in contact
with them, biocidal effects may appear
in these species before humans and do-
mestic animals are affected. Predatory
species of birds, fish and animals may be
the first to show the affects of accumu-
lating pollutants because they are at the
end of nature’s food chain and, accord-
ingly, concentrate toxic agents from
tissues of animals that constitute their
prey.

The diagnostic service is being suppor-
ted by the expertise of three certified vel- |
erinary pathologists and several virologists,
microbiologists, and other staff members
of various specialities in the Department
of Pathobiology. Presently, 300 cases are
submitted each year to the center for
pathologic diagnosis. The center maintaing
a cross-index file of a total of 4,000 cases
of wildlife diseases recorded in the files of
the Department of Pathobiology since
1930, '

Aging of wild animals is another sub-
ject of study and a part of the service the
center provides to the participating states.
Presently, the center's technieian is per-
forming histologic sections and staining of
300 teeth per year to determine the age
of deer, bear, raccoon, mink, and other
mammals. This is done by counting the
rings formed by the cement layers of their
teeth. The project has involved 1,350
white-tailed deer from New York, 300
from New Jersey, 300 from Pennsylvania,
and 200 from Connecticut. By accurately
determining the age, Dr. Nielsen says we
can betler understand the habitat of these
mammals and relate it with nutritional
status and naturally occurring diseases
and parasites.



Cross section of front (incisor) tooth is shown from four-year-old white-tailed deer,
showing four annular rings of the cement layer,

MANLIBLE

DENTAL HISTOLOGIC AGEING

|

Sagittal section is showa through mandible and first incisor of white-tailed deer.
The rectangle, outlined in black to the right, is the area taken for histologic

sectioning for age determination.

. L
Information and Education Activities

Highlighting the center's activities in
June 1977 was i1s cosponsorship of the
first International Symposium on Envir-_
onmenial Pollutants — Animal Models and
Wildlife as Monitors. Approximately 130
laboratory scientists, wildlife biologists,
and enviromnental conservationists from
16 states, Canada, Scotland, Engtand, and
India attended the three-day conference.
It pryvided an interchange of recent in-
formation on currently iniportant envir-
onmental pollutants, especiaily heavy
metals and polychlorinated hydocarbons.

Thirty-five research papers werc pre-
sented. Seventcen exhibits depicting
various effects of pollutants on wildlife

were on display in a special poster session.

The results and conclusions of the papers

1

and of tie exhibits will appcar in a book
to be published by the National Acadeiny
of Sciences, which will serve as an up-to-
date reference text on environmental
pollutants. Other cosponsors of the
symposium were the Registry of Compar-
ative Patholopgy of the Armed Forces
Institute of Pathology and the lnstitute
of Laboratory Animal Resources of the
National Research Council, National
Academy of Sciences, both based in
Washinglon, D.C.

In August 1973 the center was the
organizer and host of a four-day annual
national Wildlife Discase Conference.
Sponsored by the Wildlife Diseuses Asso-
ciation, it was attended by some 180
biologists and pathologists from the
United States, Canada, and the
Philippines. The first day's program cen-
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tered on current disease threats to wild-
life and diseases communicable from
animals to man under natural conditions.
These included EEE and rabies. Also, a
session was held on diseases caused by
environinental pollutants such as DDE.
parathion, and heavy metals, including

 lead and mercury poisoning in various

animal species. The remainder of the con-
ference was devoted 1o presentation of
72 rescarch papers on diseases of mam-
matls, 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 programs
leading to the granting of M.S. and Ph.D. "
degrees in the pathobiotogy of wildlife
diseases. In addition, a program of con-
tined education is carried out for gaine
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 flve-man steering comumittee,
appointed by fish and wildlife directors
of cooperating states, is responsible for
policy-making decisions and approval of
rescarch projects. Theodore B. Bampton,
deputy director of the Connecticut De-
partment of Environmental Protection,
serves as chairman. Members are: Herbert
Doig, director, Fish and Wildlife Division
of the New York State Department of
Environmental Conservation, Albany;
Edward Kehoe, director, Fish and Game
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 dutics are o 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 wildiife as a
commodity, he notes that the deer pop-
ulation in this country is worth some four
billion dotlars. In short, Dean Kersting
says, "'A healthy wildlife adds additional
interest and enhances the quality of man’s
environment.,”



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.

36

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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