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Sensing devices on spacecraft and airplanes are being developed to determine crop
condition, detect insect and disease damage, and for other purposes. Here, brown soft
scale infestation of citrus trees in Texas is detected at early stage with aerial infrared
photo. Infested trees below pond are dark, due to absorption of infrared light by sooty
mold from infestation.
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Infrared aerial photo, #ight, confirms or adds to information in regular aerial color photo,
left. Varying red shades on infrared photo identify types of mixed hardwoods in
California—maple, oak, buckeye, madrone, and bay. In aerial color, identification is
difficult. Aerial color film indicates brown grassy areas are dead; green coloration on
infrared confirms this. Color film picks up marshy vegetation on shoreline, pink border

in infrared shows it is alive.




Chicks hatched in poultry
research at Beltsville, Md.

Experiments in controlled environments have nearly doubled yields of
lettuce, tomatoes, cucumbers, radishes, and other crops. Here, lettuce
produced outside growth chamber is compared with much larger
plant raised under controlled temperature, light, and carbon dioxide.




Biological controls are fast being developed against plant pests. Cinnabar moth was
brought from Europe to control tansy ragwort, rangeweed poisonous to cattle. Above is
field infested with ragwort—the gold blossoms. Below is same field with foreground
cleared of ragwort by cinnabar moth larvae. At top left of next page, closeup shows moth
larvae feeding on ragwort, leaving only bare stalks. Cattle, top right, benefit.




Tiny larva of native ichneumon wasp feeds on far bigger larva of the
western spruce budworm, one of the West’s most serious forest pests.




Light of certain intensities and color may “awake” insects from resting state (diapause)
at time unfavorable to them, as in winter. Here, scientist adjusts color filter through which
light is beamed on diapausing insects. New types of pest control are goal.



In insect control study, B8

mosquito feeds
on human blood.

Flies released from cage swarm toward experimental
flytrap with ultraviolet lamp as attractant.




Biological controls are being tested against weeds that infest water-
ways, curtailing boating and swimming. Here silver dollar fish graze
on pondweed.

Flea beetle feeds on waterweed, in Florida.



Physiologist probes secret of how trees make wood. He is providing radioactive carbon
to pine tree, so he can trace carbon into chemicals laid down in wood at different times
of year. Below, female longleaf pine flower.




Crocuses, top, herald spring at National Arboretum, America’s beautification center.
Rhododendron clusters delight children, above.




Mississippi and Florida are among Southern States that have long claimed the magnolia.
Magnolia grandiflora is one of most popular, and is used in breeding program at Arbore-
tum in its search to widen growing range of this tree.

Blackspot disease spores in waterdrops, left, are placed on various types of rose leaves
to determine resistance to disease. Traveler, right, picks bouquet of crownvetch being
used for highway beautification and erosion control. USDA plant scientists have devel-
oped crownvetch varieties especially suitable for this job.



Checking precise butterfat content
of milk sample.

Bee bred to cross-pollinate alfalfa rests on alfalfa
blossom. Heavy pollen deposits on legs indicate it
has pollinated hundreds of blossoms.




Petunias and marigolds are moved from greenhouse covered with experimental fluores-
cent plastic material. Test was made to see if energy is increased in red portion of
spectrum, resulting in increased plant growth.




Laughing lips of stomata, microscopic porelike cells on plant leaves. These
bean stomata are taking up blue dye in tests made with sealants to cut down
on water loss from plants through stomata.

Fluorescent dye stains surface of globemallow leaf, in
test to show patterns of herbicide entry into plants. Star-
shaped trichomes or leaf hairs are important points of
entry. Red light in photomicrograph shows veins.
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Two sets of twin lambs were born to same ewe 8 months apart. USDA is trying
to develop breed of sheep, Morlam, that will stay fairly consistently on 8-month or
even 6-month breeding schedule.

State researchers perform ova transplant in sheep.
After conception in one sheep, ova have been trans-
ferred to host mother who carries embryo and
eventually gives birth.



Dramatic contrast results
from selective breeding
of hogs for high and low
meatiness. Top photo
shows cuts from high-
fat hog, other photo
from low-fat hog. Loin
eye area is the cut on
upper left in both photos,
bacon just below. Hams
are at right.




Brilliant red laser beam, »igh?, is used
to automatically guide new types
of farm drainage machines.

USDA chemist hydrogenates a fatty acid in studies at Peoria, IlL.,
to improve soybean oil for salads and cooking.




in food packaging:

A radish bagging machine.

Automation




Pineapple is watered in low-rainfall area in Hawaii. Engineering
research has led to mechanization of many agricultural operations.

Hydraulically operated lift truck attachment gets final check on test stand. This plant
makes cotton handling equipment.
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USDA plaut Ereeders ate dovclopiug new tomiato varictics adapled %0 10 3
for use in processed products. The tomatoes all ripen near same time, come from vine
easily, and are firm fruited. Two of lines are oblong shaped, which reduces rolling on

harvester and lessens bruising.



USDA scientists pluck feather from sandhill crane for
chromosome count. Their studies may save whooping
crane and other wild birds from extinction. By careful
breeding, scientists seek to overcome genes that make a
species unable to adapt to changing world. Another
potential result: Major improvements in domestic fowl.



Riffle sifter in Alaska stream blows silt from gravel bottom, providing better spawning
beds for salmon—a fish crop worth some $116 million annually. Machine was developed
by Forest Service and industry research. Below, pink salmon egg at 36 days.




Spacecraft oceanography is new phase of fishery science. This photo by astronauts of
southern tip of Florida and the Keys aids studies of pink shrimp nursery grounds. To
right of Keys is main flow of Florida current. From this, eddies flow through Keys
distributing shrimp larvae into shallow nursery waters.




At 90 feet below surface, fishery technician collects lobsters for use in
behavior studies.

New technique for producing oysters. After free-swimming oyster larvae
attach to shells or other hard objects, they are put in tank, zbove, and
fed artificially. When young oysters have grown so they adhere firmly
to hard object, they are taken to natural oysterbeds to grow to adult size.
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Machine-washable wool
garments above were developed
through USDA research.



Commercial wash-wear, stretch cottons resulted from government-industry cooperation
in research and development.

Wool research starts with
sheep. At right, woolly lamb
makes new friend.

Inexpensive cotton lace, left,
made by processes devised by
USDA.
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Scientists test effectiveness of fire-retardant chemical for forest fire use.
Flames blaze high through untreated wood crib fuel bed, top, then die down,
below, on reaching portion treated with chemical.




Preface

JACK HAYES
Yearbook Editor

“Science for Better Living”’ for you and your family is what you will
find in this book, since the theme is agricultural research. We all benefit in
our daily lives from that research because it improves the meals we eat, the
clothes we wear, our water and air, the wood we build much of our homes
with, and the plants and trees that make our surroundings more livable. .

The color section gives you an idea of the sweep of that research. Geo-
graphically, too, this book covers vast areas. It roams from the United States
to Japan, the Philippines, Finland, and points between. Subjects range from
the alfalfa bee to the weed-eating sea cow, from balloon logging to WURLAN
wool fabric, from a low-calorie cheese to farming by space satellite.

Scientists come to life in these pages. Keith E. Gregory pioneers cross-
breeding in beef production. William C. Crow plans markets big enough to
feed city areas of 15 million people. B. Jean Apgar, mother of three, determines
the structure of a nucleic acid for the first time. Norman E. Borlaug, a founda-
tion man in Mexico, brings short wheats to amazing yield levels.

Mostly we report on research in the last five years or so, although some
" older landmark achievements are included. Since agricultural research more
often than not is cooperative, we describe Federal, State, and industry work.

You may notice that agricultural scientists often are endowed with seren-
dipity, the “gift of finding valuable . . . things not sought for.”” All it takes
is long years developing expertise in a specialty, and a strong streak of sagacity.
Then something totally unexpected happens in the lab, and the next thing you
know the scientist has figured out a hard-nosed practical use for it. Perhaps a
water repellant for paper products, or a flame-resistant finish for fabrics.

George W. Irving, Jr., Administrator of the Agricultural Research Service,
served as chairman of the Yearbook Committee. Others on the Committee
that planned this book are:

Ned D. Bayley, Director of Science and Education.

Agricultural Research Service—Walter M. Carleton, Earl R. Glover,
Edwin R. Goode, Jr., Willis A. Gortner, Sam R. Hoover, Robert B. Rathbone,
Eugene P. Reagan, Martin G. Weiss.

Cooperative State Research Service—Bruce F. Beacher, Nelson B. King,
Thomas S. Ronningen.

Economic Research Service—Wesley B. Sundquist.

Forest Service—Stephen G. Boyce, William R. Moore, Leon R. Thomas.

National Science Foundation—M. Frank Hersman.

Office of Management Services—Ward W. Konkle.

University of Maryland — Clyne S. Shaffner.
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Scientific Agriculture:
Keystone of Abundance

ORVILLE L. FREEMAN
Secretary of Agriculture

Tomorrow morning at 3
o’clock in New York City’s Hunt’s
Point market—or in Boston, Chicago,
San Francisco, and other large cities—
a quiet, friendly, businesslike man will
begin moving in and out of the fruit
and vegetable stands, checking with
food buyers and sellers on the quantity,
quality, and prices of commodities of-
fered and sold. He’s a USDA market
news reporter. Farmers and dealers in
farm products use his information daily
in operating today’s scientific agricul-
ture and keeping a steady supply of
food flowing to consumers.

Some hours later in a research lab at
Beltsville, Md.—or Philadelphia, New
Orleans, Peoria, or one of many other
agricultural laboratories around the
country—a chemist studies ways to
develop new or improved uses for farm
products. He’s a USDA research
scientist. He and his colleagues have
already developed commercial peni-
cillin, wash-and-wear cottons, shrink-
resistant woolens, concentrated orange
and other fruit juices, and hundreds of
other products for better living.

In Lewisburg, Ky.—or Shell Pile,
N.J., Lovelock, Nev., Centerville,
Iowa, or any of thousands of other small
rural communities—a local resident
conducts a meeting of community
leaders working on the problem of
expanding job and living opportuni-
ties in rural America. He’s a USDA
field representative of the Farmers
Home Administration or the Extension
Service.

..................................

In an agricultural area of far-off
India—or Thailand, Nigeria, Kenya,
Brazil, and other foreign lands—a
team of scientists and other specialists
is helping farmers and government
officials to irrigate and drain land,
establish market news systems, con-
serve soil, water, and timber resources,
set up credit-cooperative programs,
and improve farm productivity and
management. They are selected from
many USDA agencies to help win the
war on hunger.

These are some of your public serv-
ants in the U.S. Department of Agri-
culture. They and their colleagues,
working with American farmers and
American agriculture, keep your mar-
ket basket filled with food, develop
new products for your convenience,
play a leading role in revitalizing
rural communities, and build better
agricultures in poor nations.

But this is not all. They have also
helped beyond measure to project this
Nation into the first economy of
abundance known to man—an econ-
omy in which disposable per capita in-
come in 1967 rose to $2,735.

Most of the world’s people, unlike
most of us, live amid scarcity. Three
persons out of four have per capita
incomes averaging about $110 per
year. In India, the average is only
$80—about 22 cents a day.

In these economies of scarcity, most
of the people are bound to the soil.
Living in villages, in clustered dwell-
ings from which they go to cultivate
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the fields, they use human muscle sup-
plemented by animal power to do
their work. Their agriculture is prim-
itive. The ancient hand sickle, the
threshing board, the short-handle hoe,
the wooden plow—implements used
for thousands of years—are still in
common use.

To produce enough food for suste-
nance is the primary goal, and for many
hunger is as constant as their shadow.

Transportation is primarily by foot,
animals, or bicycle. The women carry
babies on their backs, market baskets
on their heads. Most roads are country
lanes, sometimes little more than trails.

A high proportion of the people,
especially in rural regions, are illiter-
ate. Communication is mainly by word
of mouth, neighbor to neighbor.

Inaneconomy of scarcity, life goes on
pretty much as it has for 30 centuries.

In an economy of abundance such
as ours, all is change.

Abundance has enabled us to col-
lapse time and space. It has put us on
wheels and given us wings. It makes
possible mass education and communi-
cation, an increased leisure, extended
vacations, hundreds of laborsaving de-
vices, and thousands of gadgets for
easier living.

Abundance provides machines to
replace, supplement, and extend mus-
cles. Man can literally move moun-
tains, travel at incredible speeds, hear
and see events as they occur an ocean
span away.

But why us? Why is America, above
all nations, far and away the leader in
entering the age of abundance?

One reason—undoubtedly the most
basic, almost certainly the least recog-
nized—is scientific agriculture.

History clearlyshows that theapplica-
tion of research to increase agricultural
productivity is thesolid base uponwhich
all subsequent economic development
rests.

Scientific agriculture in the United
States has made and continues to make
at least six specific contributions of
major importance to this country’s
economy of abundance.

o It has, in effect, multiplied the
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In a primitive agriculture, camel helps till
the soil.

Nation’s manpower. Scientific agri-
culture’s rapidly rising productivity
released millions from farming, thus
providing much of the labor force for
the continuing industrial revolution.
Not only did the rise in productivity
make it unnecessary for more people
to enter agriculture to supply the food
and fiber needs of a growing popula-
tion; it enabled the actual number of
farmers to be steadily reduced.

Almost one-fourth of our people
lived on farms in 1937, and 15 percent
lived there in 1950. But in 1967, less
than 6 percent of the Nation’s popu-
lation was on farms—yet we ate better
than ever before.

In 1937, one person employed in
agriculture produced enough food and
fiber for 10 persons—and in 1950 for
15. But in 1967, he produced abun-
dantly for more than 40 persons.

Agriculture’s rising productivity, as
a consequence, has made possible the
application of a continually rising



proportion of the Nation’s labor force,
including its inventive genius and
management, to mill our steel and
to generate our electricity; to build
homes, schools, office buildings, and
factories; to produce cars, television,
air conditioners, and computers; to
build and sail ships; to make and fly
planes; and to man our professions
and service occupations.

The scientific and technological
progress of our agriculture has been
so rapid, however, that the economy
has found some difficulty in adjusting
to it. Commodity surpluses and rural
underemployment have been among
the results.

Nevertheless, agriculture’s laborsav-
ing contribution has been, and con-
tinues to be, a cornerstone of U.S.
abundance.

e Scientific agriculture’s progress has
resulted in sharply lowered food costs
relative to income.

This both reduced inflationary tend-
encies and provided a larger market
for industry. -

American consumers in 1967 paid
out only 17.7 percent of their spend-
able income for food. In 1960, it was
20 percent—in 1950, it was 22.2 per-
cent—in 1900, about 40 percent.

If U.S. consumers in 1967 had paid
for food the same proportion of income
as in 1960, they’d have had some $12
billion less to spend on cars, TV’s, air
conditioning, and vacations. Com-
pared with 1950, the difference be-
comes $24 billion—compared with
1900, it is at least $120 billion.

e Scientific agriculture sustains our
abundance by its steadily growing pur-
chases of goods and services—despite
" the rapid drop in farm population.

Farm gross income in 1967 was al-
most $49 billion. Of this, farmers spent
about $34 billion for goods and serv-
ices to produce crops and livestock.
Most of the remainder went for the
same things that city people buy—
food, clothing, drugs, furniture, appli-
ances, and other consumer products
and services.

In the mid-1960’s, farmers were
spending annually about $3.4 billion

for new farm tractors and other motor
vehicles, machinery, and equipment—
providing jobs for 120,000 employees.

They annually purchase products
containing about 5 million tons of
steel and 320 million pounds of rub-
ber—enough to put tires on nearly
6 million automobiles.

They use more petroleum than any
other single industry—and more elec-
tricity than all the people and indus-
tries in Chicago, Detroit, Boston,
Baltimore, Houston, and Washington,
D.C., combined.

¢ Growing exports of U.S. farm
products produced by scientific agri-
culture bulwark the Nation’s economy
of abundance. In fiscal 1967, foreign
markets took $6.8 billion of agricul-
ture’s products, absorbing the produc-
tion equivalent of some 71 million
acres. These exports pay wages and
interest, buy machinery and fertilizer,
storage and transportation, packaging
and processing.

Commercial exports or ‘“sales for
dollars” in fiscal 1967 totaled $5.2
billion, bringing back to the United
States many of the dollars that move
out because of defense and aid, tour-
ism, and U.S. investment abroad, thus
aiding the overall balance of payments
situation. i

¢ Scientific agriculture, the world’s
number one weapon in the war on
hunger, is the basis upon which future
world economic development rests.

After World War II, Europe was
devastated and the Japanese economy
was shattered. Food and fiber from
U.S. farms helped them back on their
feet. And in the 1960’s, Japan became
our top dollar customer for U.S. farm
products.

Many of the world’s people live in
underdeveloped areas where agricul-
ture does not produce enough food
for them to feed themselves. U.S. ex-
ports of grain and other commodities
help these nations to meet their imme-
diate needs.

But American agriculture is also the
world’s biggest ‘‘storehouse” and
research “factory” for agricultural
knowledge. Exporting this knowledge

XLIII






to improve farm production in food-
short countries can contribute im-
mensely to world stability and peace—
and to the eventual entry of the entire
free world into the age of abundance.

e Scientific agriculture is the key-
stone of prosperity in rural America.
Rural America faces a grave challenge.
Following World War II, a mass mi-
gration of rural people into the cities
drained too many human and eco-
nomic resources from the countryside.
At the same time, it added to the
housing, unemployment, congestion,
and relief burdens of metropolitan
America.

The exodus from rural America was
due in part to the agricultural tech-
nological revolution. But it was stimu-
lated also by many other factors: High-
ways that bypassed small towns and
brought city stores, doctors, dentists,
and entertainment facilities close to
rural residents; railroads that stopped
serving rural communities; the lure
of the city itself.

The exodus is still going on, and
this is a problem we must solve. We
must restore rural-urban balance.

Fortunately, the tide of outmigration
is slowing—and may soon be stemmed
as concerted efforts of local people in
thousands of rural communities are
opening up new economic, social, and
cultural opportunities throughout rural
America.

Even though only about one in five
of our rural people lives on the farm,
agriculture remains the core around
which the rural economy revolves. It
is the biggest single industry, the
biggest single source of employment,
the biggest single producer of income
in Countryside USA.

Working closely with farmers and
other rural people, the U.S. Depart-
ment of Agriculture is helping to
stimulate a rural renaissance.

Private enterprise is being attracted
to the countryside. Rural people, both

Contour strips sweep across the land in
a panorama of scientific agriculture, the
keystone to our American economy of
abundance.

farm and nonfarm, are taking advan-
tage of government supported oppor-
tunities to establish part-time businesses
or trades.

Rural communities are acquiring
better housing, modern water and
sewer systems, and other facilities.

On thousands of farms, picnic and
camp sites, riding stables, game and
fishing preserves, winter and water
sports facilities have become supple-
mentary and even primary sources of
income.

The revitalization of rural America
now underway is of primary im-
portance to the Nation’s continued
economic progress.

The age of abundance is obviously
the end product of many converging
forces. At the base and providing
the foundation for all, however, is
our productive and efficient scientific
agriculture.

For more than a century, the U.S.
Department of Agriculture has carried
out a large and increasing variety of
services which have been largely in-
strumental in making U.S. agriculture
the most productive in the world.
These services are well known. They
include production and utilization
research; conservation of soil, water,
and timber; supervised credit to im-
prove farming and family living; pro-
grams to extend electric power to
almost all farms; measures to support
farm prices and income and bring
about needed adjustments in supply
and demand.

But the Department provides an-
other battery of services directly to
all citizens of the United States and
in a sense, particularly to urban dwell-
ers. These services, too—though not
so well known—have hastened our
entry into the age of abundance and
steadily contribute to the ‘“‘better life.”

For example, through various food
distribution programs, the Depart-
ment improves diets for the elderly,
the unemployed, the disabled, mothers
left to rear children alone, and children
in schools and institutions.

To assure clean, wholesome meat
supplies, USDA inspects all the meat
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and poultry products which are
shipped across State lines.

USDA grademarks on food help
consumers get full value for their food
dollars.

New or improved foods, cotton,
wool, leather, and other agricultural
products emerge every year from
USDA research laboratories.

New USDA-developed marketing
methods—including plans for com-
plete big city wholesale markets—
result in a higher food quality, less
waste, and consumer savings totaling
millions of dollars annually.

USDA educational programs, of
special value to the poor and under-
privileged, teach people to manage
their incomes, buy wisely, prepare
more nutritious meals, and to make
proper use of credit.

Although the Department is not cus-
tomarily thought of as a health-pro-
tecting agency, it regularly makes
immense contributions in this area.
Penicillin, dextran, streptomycin, and
other wonder drugs all have an agri-
cultural background. Control of can-
cer, for example, may be aided by a
world search now being carried out
by USDA to find plants containing
substances that inhibit the disease.

USDA plant quarantine inspectors
and cooperating customs officials main-
tain a constant guard at U.S. ports
and borders to keep foreign crop and
animal pests and diseases from becom-
ing established in the United States.

USDA soil surveys and land use
plans help public and private devel-
opers and engineers build on sound
sites, thus saving taxpayers and indi-
viduals many millions of dollars every
year.

In the future, such services as these
will be increasingly needed not only
to meet the demands of a larger popu-
lation, but also to continue the ad-
vance into better living which is the
ultimate goal of the age of abundance.

We in USDA have been giving much
concentrated thought to our goals in
the years ahead. We have expressed
these goals in terms of a common
theme: AGRICULTURE/2000.
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The American of Tomorrow—of the
year 2000—will achieve a considerable
measure of control over weather and
climate. He will employ new sources
of energy. He will wipe out most of
the presently known diseases. He will
increasingly use science in the service
of man.

He will substitute additional ele-
ments of a manmade environment for
that provided by nature. In so doing,
he will face a new set of consequences,
some favorable, some menacing. Some
shadows of the future are already dis-
cernible. A few short years ago, we
considered air and water to be essen-
tially “free” goods. Because of man-
made pollution, pure air and water
are now fast becoming scarce goods.

We must anticipate the problems
and seize the opportunities of the
future.

We must give primary concern to
the further conservation and develop-
ment of natural resources—and this
involves devising new methods to pre-
vent pollution.

We must give careful thought and
planning to the modification of weath-
er and to biological and chemical
control of the environment.

We must build communities for good
living—both rural and urban.

We must develop new concepts and
technology in transportation and com-
munication.

We must provide new teaching
methods and new facilities to provide
quality education for all.

Recognizing that leisuretime is a
major product of the age of abun-
dance, we must provide new recrea-
tional and cultural facilities to take
advantage of it.

And finally, we must continue to
make new discoveries and applications
of science in the production and use
of food, fiber, and forest products.

This is the nature of the challenge
held out to us by the age of abundance.
Agriculture and agricultural science
have done much to project us into this
age. I am confident that they will
continue to convoy us safely in the
exciting adventure that lies ahead.



Photographers

Most of the pictures in this Yearbook are by U.S. Department of Agri-
culture photographers. If no organization follows a photographer’s name in
the credits, this usually indicates he took the photo for USDA. Credit is given
to photographers—and in a few cases to photo directors—if their names are
known.

Great help in assembling photos was given by USDA’s Office of Informa-
tion Photography Division, which is headed by Albert W. Matthews. Russell
T. Forte of the Division was especially helpful, assisted by Mary M. Cowell.
Others in USDA who provided photos include Robert C. Bjork, Stuart A.
Oring, Bluford W. Muir, and Robert B. Branstead. Prints were made by the
Office of Information and the Forest Service photo labs. The Editor is also
indebted to other Government agencies, universities, private companies, and
authors who furnished photos.

With few exceptions, photos in the Yearbook may be obtained by news
media from the Photography Division, Office of Information, U.S. Department
of Agriculture, Washington, D.C. 20250. Please refer to the 1968 Yearbook,
and give the page number.

Note that roman numeral page numbering begins with the first photo in
full color.

C. Wayne Adkins, XXXII.

Air Products and Chemicals, Inc., 270.

William C. Allen, 171.

Ansil Photograph, 264.

Clifton M. Audsley, 86.

Murray M. Berman, 274.

Robert C. Bjork, XI (top), XI (bottom, with
Stuart A. Oring), XV (lower left), XX
(top), XXV, 5, 97, 259.

Gene T. Bowers, 178.

Robert K. Brigham, Bureau of Commercial
Fisheries, 22, 24, 28 (left), 32.

Bill Brown, Jr., XXII.

Hugo Bryan, 182.

Arthur Buckingham, 224 (top).

Albert M. Candido, 6, 7.

Central Soya, 40 (lower left).

Roy M. Clark, IX (upper right).

Erwin W. Cole, XV (lower right).

H. Cooper, 139 (top).

Richard A. Cooper, XXIX (top).
Max S. Corey, 141.

Harry C. Davis, XXIX (bottom).

E. I. duPont de Nemours & Co., 349.
Donald W. Drilling, XXIII (bottom).
Malcolm Emmons, XXIII (top).
Jack Everly, 127.

James N. Felger, 162.

Florida Citrus Commission, 268 (right).
Bob Fowler, Farm Journal, 93.

T. G. Freeman, 187.

Robert E. Garrett, 257.

Herbert Gehr, Life Magazine, 132.
Wallace C. Guy, IX (bottom).

E. P. Haddon, Fish and Wildlife Service, 29.
Harris Laboratories, Inc., II.
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H. M. Hull, XIX (bottom).

Edwin C. Hunton, 39.

Starr Jenkins, 227.

George B. Kelez, Fish and Wildlife Service,
28 (right).

Kitchens of Sara Lee, 268 (left).

Harold A. Laney, 100, 101.

W. H. Lathrop, XLIV, 129.

George Lavris, New York State College of
Agriculture, 67.

Murray D. Lemmon, VII (bottom), XVI
(top, with Stuart A. Oring), XXI (top 2,
with Stuart A. Oring), XXVI, 3 (bottom),
9, 12, 56, 59 (bottom), 66, 76, 90 (with
Stuart A. Oring), 96, 102, 106, 144, 145,
297, 326, 373 (photo of USDA photog-
rapher Murray M. Berman).

Long Reach Manufacturing, XXIV (bottom).

Los Angeles County Air Pollution Control
District, 143.

Wilford Mead, XXXIX, 238.

Merck & Co., Inc., I.

Ralph Mills, North Carolina State University,
34,

William G. Murray, 266.

Olin Myers, 31.

Ronald Nelson, 162 (bottom).

William P. Nye, XVI (bottom), 111.

Terence K. O’Driscoll, 83.

John H. Ohman, 8.

Martin M. Onishuk, 195 (upper left).

Stuart A. Oring, XI (bottom, with Robert
C. Bjork), XVI (top, with Murray D.
Lemmon), XVII, XXI (top 2, with Mur-
ray D. Lemmon), 90 (with Murray D.
Lemmon), 159.

Carl E. Ostrom, XIII (top).
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James E. Pallas, Jr., XVIII (top), 214.

Ernst Peterson, 209.

Hermann Postlethwaite, 3 (top).

Leland J. Prater, 173, 224 (bottom).

Vante Price, 222.

Lawrence Rana, X, 134, 291.

Lloyd W. Richardson, 298, 333, 334.

Frank Roadman, 185.

Thomas C. Roberts, 206.

]err7‘y Rodgers, University of Arkansas, 174,
175

James E. Russell, National Geographic
Society, 45.

Jack S. Schneider, 361.

H. F. Scholz, end sheet.

Earl R. Shade, 140 (bottom).

Kevin Shields 1, 10, 11 (top, right), 160
(bottom), 301 (bottom), 306, 320.

Richard S. Shomura, Bureau of Commercial
Fisheries, 26 (right).

Southern Pulpwood Conservation Associa-
tion, 50.

Southern Railway System, 243, 244, 245.

Robert M. Steele, 140 (top).

L. F. Steiner, XXIV (top).

Dale Swartz, 375.

Dan O. Todd, 49, 53, 183, 234.

20th Century Fox, 357.

John D. Tynes, 262.

University of Arkansas, 172.

University of Pennsylvania, 200.

David F. Warren, VII (top), 68, 80, 250, 302.

Jack Washichek, 188.

M. Woodbridge Williams, National Park
Service, 218.

Fred S. Witte, 287.

Leep Zelones, 280, 282.



Index

Abraham, E. P., 340 .

Africa, purposes of soybean mill,
258; tsetse fly eradication, 57

Agency for International Develop-
ment, 256

Agriculture, Department of, fallout
responsibilities, 331, 332

Agriculture, in Ozarks, study of ef-
fects, 173

Airlines, number offering container
shipping, 241

Air pollutants, natural dispersion,
143; susceptible plants, 142

Air pollution, before 1940, 143; de-
tection, limit by environment,
143; detectives, 142-146; eco-
nomic damage to crops, 142;
fighting, green plants, 142;
production of ozone, 144

Akamioe, E. K., 352, 353, 354

Akeley, R. V., 277, 279

Alaska, increased salmon produc-
tion with riffle sifter, 204-208

Albrecht, William J., 256, 257

Alfalfa, in feed, effect on milk pro-
duction, 72, 73; pollen collec-
tion, bee breeding program,
112, 114; pollination, breeding
bees for, 110-115; use in sele-
nium studies, 365, 366-367

Alfalfa hay, preserving vitamin E
content, 307

Alkali process, grass analysis, 75

Allaway, W. H., 363-368

Alligatorweed, 89; control, use of
other insects, 233; control b
flea beetle, 231, 232; contro
experiment, _using flea beetle,
231, 233; introduction, 231;
linkage to flea beetle, 231; nat-

. ural habitat, 231; problems,

Aluminum foil, use in water har-
vesting, 137

America, rural, rebuilding, an
Ozark case history, 170-175

American Cyanamid Co., 41

American Feed Manufacturers’ As-
sociation, 37

American Plywood Association, 182

American Walnut Manufacturers
Association, 168

Amino acids, body requirements,

249; synthesis by cows,
periments, 249
Ammonia, conversion, in Cows, ex-
periment, 249
Andres, Lloyd A., 88-89, 229-234
Angalet, George, 108
Angelica sced oil, early attractant,

ex-

84

Animals, for nutrition studies, char-
acteristics, 324; hide structure,
299; laboratory, use in nutri-
tion research, 324, 325; limita-
tions of use in nutrition re-
search, 325; measuring sele-
nium content, 365; nutritional
value of selenium, 365; protein
deficit, estimate, 21; reproduc-
tion, biological events, 33-34;
reproduction, effects of envi-
ronmental stresses, 35; repro-
duction outside the parent,
33-37: selenium requirements,
366; sterilization, 57; suscepti-
ble to equine encephalitis virus,
356; wild, damage to snow
pressure pillows, 189

Anthracnose, control, 352, 353-354

Antibiotics, era of, enicillin
breakthrough, 339-344

Apgar, B. Jean, 307-310

App, Bernard A., 108-110

Apples, automatic sorting for qual-
ity, 298; carbon dioxide out-
put, delaying, 101; chemical
thinning, cost, 99; commercial
production, 99; delayed matu-
rity, benefits, 101-102; ex-
tending storage life, 102; ex-
tent of growth, 99; fresh,
method of preserving, 9; Gold-
en Delicious, 101, 102; grow.
ing, risk of preharvest fruit
loss, 100; handthinning, cost,
99; heat treatments to control
rot, 354; history, 98-99; intro-
duction to America, 99; mod-
ern varieties, origin, 99; more
tempting, for modern-day
Adams, 98-102; preharvest
drop prevention, 100-101; pro-
duction, role of chemicals, 99—

102; production improvement,
99; Red Delicious, 101, 102;
reducing vegetative growth,
101-102; storage disorders,
prevention, 102; use of growth
regulators, 99, 100; use of
thinners, 99, 100; watercore
development, delaying, 101;
world production, 99
Apricots, breeding to meet com-
mercial needs, 339
Architecture, style, effect on land-
scaping, 154
Arisumi, T., 352 el
Arizona, automated irrigation sys-
tems, 118-119, 120-121; desert
countrf', land value, 150; male
annihilation of cabbage looper,
79; University of, 39
Arthropods, link to equine enceph-
alitis virus, 356
Asia, future of dwarf rice, 255;
tropical, effect of dwarf rice
introduction, 252-255
Asmundson, S., muscular dys-
trophy research, 369, 370-371
Asphalt, use as water harvesting
pavement, 137
Atmosphere, in greenhouse, carbon
dioxide enrichment, study, 5
Atmospheric Water Resources Pro-
- gram, 189
Atomic Energy Commission, fallout
responsibilities, 331, 332
Atomic reactors, future uses, 9
Atrophy, of muscles, 370
Attractant, chemical structure, 79;
cockroach, 79, 82; from males,
82; ypsy moth, amount
needed for lure, 77; insect, 56;
insects controlled by, 77; loss,
by pine sawflies, 82; masking,
82; reducing insect population,
79; screening and  synthesis,
82-84; synthetic, effectiveness,
83; usec in pest control, 77-84;
variations, 82
Avocado groves, land value, 150
Azaleas, Glenn Dale varieties,
breeding program, 159, 161;
cold hardiness, 161; defects,
161; popularity, 161
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Azinphosmethyl, 125

Bacteria, ruminal, 248
Badger% Creek Experimental Farm,

13

Bailey, William A., 2-12

Balloon Iogginf, 202-203; Ca-
nadian trials, 203; estimated
savings, 203; feasibility stud-
ies, 203; original experiment,
202-203

Barber, John C., 52

Barkley, Alben W., 39

Barred Plymouth Rock broiler, 38

Barrows, J. S., 217-223

Baughman, Bob, lightning
search, 217-223

Beachell, Henry M., 252

Beans, designing for mechanical
harvesting, 60-61; lima, 61;
snap, diseases and control, 60~

re-

Beecham Research Laboratories,

Beef, more, from crossbreds, 89-94;
production, effect of destruc-
tion of rhodesgrass, 108; pro-
duction, increased by parasite
wasp, 108, 110; see also

Cattle. .

Bees, alfalfa pollen collecting,
breeding program, 112, 114;
benefits of use in cross-pollina-
tion, 110; high pollen prefer-
ence, yields, 112, 114; low pol-
len preference, yields, 114;
number of crops dependent
upon for pollination, 114; pol-
len-collecting inheritance, 112,
114; pollen preference study,
cranberries, 115; pollen pref-
erence study, problem, 112
queen, controlled mating, 111;
tailormade, do honey of a
job, 110-115

Beetle, attractant, chemical struc-
ture, 79; cereal leaf, control,
122; control of klamath weed,

Bell rhodesgrass, scale control, 110

Bender, Lloyd, 172, 173

Berries, possible use of heat treat-
ments, 354

Berry, Charles R., 142-146

Berth, Gerald S., 298

Bertrand, Anson R., 176-179

Bey, Calvin F., 169

Big Pine Mountain, 210

Bird, H. R., 37-41

Bird, Ronald, 170-171, 173

Bitterroot Mountains, 221

Bjornsen, Bob, 212

Blackburn, Robert D., 229-234

Black walnut, improved breeding
program, 166-167, 168-169

Blaisdell, James P., 223-229

Blood, plasma limitations, 314;
transfusions, limitations, 314;
volume expander, 314

Bluegrass, annual, use in air pollu-
tion detection, 145

Bobb, Marvin, 82

Bohemia Lumber Co., 203

Boll weevil, control, 122, 123, 125;
insecticide application rates,
123; ultralow volume spray-
ing, cost per acre, 123

Bombers, aerial retardant, use in
firefighting, 196

Borlaug, Norman E., 237, 238-239

Borthwick, H, A., 284

Bowers, William S., 94-98

Boxelder, characteristics, 42

Boy Scouts, hardwood reforesta-
_tion l|:>r9gram, 168, 169-170

Brain, role in ovulation, 45, 46, 47

Brant, A. Wade, 296-297

Brasfield, Kenneth H.,

Bravdo, Ben-Ami, 217
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Brazil, soybean mill, introduction,
258

Breeding, hardwoods, improvement
program, 166-170; sheep, out-
of-season, selection, 67; sheep,
restriction, 66

Briegleb, Philip A., 181

Broiler bonanza, chicken in every

_pot, 37-41
Broilers, Barred Plymouth Rock,
38; Cornish, characteristics,

39; crossbreeding, 39-40; diet,
improving, 40—41; diseases
and control methods, 41; feed
conversion rate, 40; houses,
41; industry, 37-41; industry,
increased productivity, 125;
live, average price, 37; major
producmgNareas, 38; mortality
rate, 41; New Hampshire, 38,
39; number produced, 37, 38;
quality improvement contest,
39; White Plymouth Rock, 39

Bruce, W. M., 103-107

Buildings,  structural — members,
weakening by fire, 322

Bulbs, controlled blooming, role of
storage temperature, 284

Burchill, %( T., 354

Bureau of Commercial Fisheries,
30

Burma, mosquito eradication, 57

Burrell, James F., 166-170

Bushland, R. C.,

Butterfly, cabbage, 346, 347

Byrd, Thomas M., 33-37

Byrne, Robert J., 355-359

Cabbage looper, control, with syn-
thetic lure, 79; male annihila-
tion experiment, Arizona, 79

Cable system, conventional, log-
ging, 202

Calcium, in cheese, 289

Calfskin, uses, 300

California, average yields of proc-
essing tomato, 105; avocado

roves, land value, 150;
reeding peach for, 338; citrus

groves, land value, 150; irri-
ated land, value, 150; range-
afnd, value, 150; University
of,

Calves, crop, in MAP-treated
herds, 65; crossbred, meat
value, 91; crossbred, profit-

ability, 91; crossbred, statisti-

cal advantages of crossbred
mothers, 93; crossbred, test
results, 91

Camellia, 160

Campbell, Rex, 174

Camptotheca acuminata, 310

Camptothecin, potential cancer-

treating drug, 310

Canada thistle, 89

Canadians, experiments in balloon
logging, 203

Canaries, methane gas detection,
1

Cancer, potential treatment from
tree, 310 .

Candling, egg, see Egg candling

Carbohydrates,  energy  source.

c cows, 248 .

argo, putting more go-go in, con-
tziners agd worl% trade, 240-
247

Cargo carrier, climbing ability,
192; compared to mule, 191;
description, 191-192; design-
ing, 190-191; dimensions,
192; gasoline-powered, maxi-
mum load, 190; gyroscopically
stabilized, 190-193; improve-
ments, 192-193; maximum
load, 192; pilot models, 191;
speeds, 192; wheel mecha-
nisms, 192; when to use, 193

Carmean, Willard H., 169

Carnivores, 23

Carrier, cargo, see Cargo carrier

Cascade Mountains, 196

Casein, characteristics, 289

Casida, Lester E., 63

Catchments, types used in water
harvesting, 137-138

Catfish, harvest, 29

Cathey, Henry M., 283-288

Cattle, business, recent changes,
93-94; color patterns, effect of
crossbreeding, 90, 91, 92;
color patterns, trademarks,
90; controlled reproduction,

6; lower production cost,

by crossbreeding, 94; cross-
breedmf, experiments, 91, 92-
93, 94; crossbreeding, for

more beef, 89-94; crossbreed-

ing, lag, 89-90; crossbreeding,

statistical design, 90-91; cross-

breeding with. Indian stock,

94; market, percentage cross-

breds, 93; meatpackers, ad-

vantages of crossbreeding, 91~

92;  professional  breeders,

effect of crossbreeding, 92; re-

production, controlled, bene-
fits, 65-66; retail value of
crossbreds,  92; stock avail-
;gillty, effect of crossbreeding,
Cellulose, 329
Central " and Southern Florida

Flood Control District, 233
Central Indiana Council, walnut
reforestation, 170
Chain, Ernest, 340
Chance, Leon H., 279-283
Chandler, Craig C., 208-212

Chandler, Robert F., Jr., 252-255

Chang, T. T., 252

Cheese, cheddar, analysis, 292;
cheddar, fat content, 290;

cheddar, moisture level, 292;
cottage, analysis, 292; EUDA,
analysis, 292; EUDA, charac-
teristics, 292; EUDA, fat con-
tent, 292; EUDA, protein
content, 292; low fat, mois-
ture level, 290-292; low-fat,
naming, 292; low-fat, prob-
lems for researchers, 289-292;
low-fat, varieties developed,
292-293; making, 290; new,
low-fat, 289-293; number of
varieties, 289; nutritional
value, 289; Schmierkise, mois-
ture level, 292; skim milk, fat
content, 290; skim milk,
shortcomings, 289; source of
flavor, 289; value of homoge-
nization, 290

Chemicals, effect on petunias, 287;
effect on plant growth, 286-
288; future uses in plant de-
velopment, 9; possible use in
controlling  diapause, 346,
347; pruning, effect on plants,
287-288; retardant, effect on
plants, 287; synthetic, use as
insect repellant, 293-294; test-
ing for use in termite control,
261; use in water harvesting,
137-138

Cherries, amount machine har-
vested, 85; annual crop, 84,
87; damage by handpicking,
85; destemmer, 87; electric
sorter, 87; hand harvesting,
crop, 84; handpickers, prob-
lems, 84; harvester, 84, 85,
86, 87; harvester, manufac-
ture, 85, 87; machine har-
vested, processing, 85, 87;
percentage machine harvested,
87; picking to relieve damage,
85; quality, cause of down-
grading, 85; red tart, mechan-



ical harvesting, 84-87; total
cost of machine harvesting,
87; value of machine harvest-
ing, 87

Chickens, advantages of use in mus-
cular dystrophy research, 370-
371; aid muscular dystrophy
research, 368-371; carriers of
muscular dystrophy, changes,
370; delay of dark muscles in
dystrophic processes, 370; do-
mesticated, origin, 44; dystto-
phic, effect on muscles, 369,
370; egg-laying sequence, 46~
47; increased egg production,
44; ovulations, number per
year, 45; research to increase
egg production, 8

Children, need for protein, 257

Children’s Bureau, Brazil, 258

Chippewa potato, 277 X

. Chlordane, effective termite con-

trol, 261, 263

Christensen, Donald R., 228

Christie, Andrew, 38

Chrysanthemums, effect of chemi-
cal pruner, 287-288; effect of
controlled day length and

. temperatures, 284

Cinnabar moth, ragwort control,

88

Cities, expanding, effect on farm-
 land prices, 152

Citrus groves, land value, 150

Citrus powder, testing for con-
sumer opinions, 360, 361, 362

Clark, F. Bryan, 169

Clark Equipment Co., 207

Clarke, Morris H., 283

Cliff, Edward P., 167

Clock timer, use in automated irri-
gation systems, 117

Clothing, flame-retardant, effect of
high temperatutes on wearer,
282-283; where used, 283

Cloud seeding, effect on thunder-
storms, 219, 220; equipment
needed, 220-221; experiments,
information gained, 221; field
experiment for specific data,
221;  first  experiment, 221;
function of aircraft, 222; ques-
tions remaining, 222; ran-
dom determination, 221; staff
duties, 221-222; with silver
iodide generator, 221, 222

Cluff, Brent, 137

Cobalt-60, use in insect steriliza-

tion, 5
Cockroach, attractant, effect, 79,
82, 83; attractant, masking,

82; attractant, potency, 79, 82;
Madeira,  testing ~ cicadian
rhythm in insecticide suscep-
tibility, 347

Codling moth, 79, 346

Coghill, Robert D., 341

Cole, Harold H., 66

Colorado, research to increase pre-
cipitation, 189; trial of auto-
matic irrigation, 117-120

Colorado River Basin, amount pre-
cipitation going into, 135-136

Colwell, R. N., 13-19

Comrsrkiitee on Medical Research,

Concrete, better paint adherence,
165; cost of linseed oil treat-
ment, 165; cured, durability,

5
165; cure f’or, soothes motorist
too, 161-165; damage from
freeze-thaw cycles, 162, 163;
damage reduced by air bub-
bles, 163; formation, 161; in-
creased abrasion resistance,
165; linseed oil-coated, specific
uses, 163; popouts, reduction,
165; salting, damage from,

162, 163; scaling, early oc-
currence, 163; spalling preven-
tion, with linseed oil emul-
sion, 163—164; winter damage,
161, 162, 163

Consumer research, 359-363; im-
portance of household surveys,
361-362

Containerization, future, 240; see
also Container shipping.

Containers, in marine service, 241;

shipping, description, ~ 240;
shipping, etting maximum
use, 242; ipping, need for
international uniformity, 242
Container shipping, advantages,
240-241; benefits, 242; com-

mercial movements, 241; cost
savings, 240; countries prepar-
ing for, 242; effects of trans-
portation research, 246-247;
emergency hospitals, 241; fu-
ture developments, 247; get-
ting optimum volume at port,
problem, 246; need for coordi-
nation of movement, 246;
need for international coopera-
tion on problem, 246; ocean,
introduction, 242; on interna-
tional scale, future, 247;
pfgyback, grapefruit, 243-
245; port facilities, positions
of States in ado?ting, 242;
proper stowing of products,
242-246; railroads, 241; re-
quirements for success, 242-
246; research in progress, 247;
revolution for world trade,
240-247; speed, 241; terminal,
volume handled, 246; travel
industries involved, 241; trial
shipment, 241 .
Containerships, ease of loading
and unloading, 240-241; num-
ber in service, 241; special
port facilities, 241-242
Contraceptives, oral, livestock, 64—

Controlled  environments, and
poultry production, progress,
2, 4; and the genies of growth,
2-12; effects on petunia
growth, 7; effects on plant
growth, 5, 7-8; facility, for
plant production, 4-5

Cook, Bob, 212

Cook, Harold T., 351-354

Cooley, Earl, 193

Copepods, 23

Corn, epidermis, pores,

feed, effect on milk
tion, 72, 73; vitamin, 73, 74

Cornish f)roiler, characteristics, 39

Corpora allata, effect on insect
growth, 95

Corpus luteum, 63

Cotton, effect of flame retardant,
282; altering to make salable,
329; chemical modifications,
331; cross-pollination, need
for bees, 114; experiments to
make soluble cellulose, 329-
330; failure in use as firehoses,
330; importance of cellulose,
329; miracles from, and lace
for milady, 328-331; mo-
lecular  structure, 329; prob-

213; in
produc-

lems in treating to reduce
wrinkli 311-312; soluble,
proposed uses, 330-331; sol-

uble, use in lace manufacture,
331; tailormaking new types,
329; treating, to swell when
wet, 329, 330

Coulter, S. T. 292

Cowan, John C., 161-165

Cows, adapting to test feed, 250;
amino acid synthesis, experi-
ments, 249; ammonia conver-
sion, experiment, 249; arti-

ficial  insemination,  65-66;
conception and calving rate,
65; crossbred, breeding
schemes, 93; crossbred, rate of
maturation, 92; crossbred, use
as mothers, 92-93; dairy, in-
crease, 126; dairy, mechanized
group feeding and handling,
126; digestive tract, 248; feed,
necessary _components, 249;
feed, need for high protein
content, 248; future world
adaptability, 248; increased
urea in feed, effect on milk
yield, 249-250, 251; MAP-
treated, conception and calv-
ing rate, 65; mating, effects of
MAP, 64; measuring energy
loss_in metabolism laboratory,
74-76; milk, replacing protein
requirement by urea, 248;
most important energy source,
248; nutrition, effect of dif-
ferent grasses, 72, 73; on syn-
thetic diets, help end world
protein hunger, 248-251; pro-
tein conversion, 248; synthetic
feed, effect on ruminal mi-
crobes, 250; synthetic feed,
milk composition, 250, 251;
synthetic teed, milk produced,
249; under mechanized man-
agement, milk produced, 126

Coyote fire, 212

Crabgrass, advantages of early con-
trol, 275; control, through
proper lawn management,
273-275; control, using herbi-
cides, 275-276; factors favor-
ing, 272; growth, 272; mature,

273; seed germination, 272,

275; seedhead, 272-273; seed

production, key to control,

272; smooth, 272, 273; trou-

bles, stopping before they

start, 272-276; two common

species, 272

Crab Orchard National Wildlife
Refuge, 169

Craig, J. V., 140

Cranberry, bee pollen preference
study, 115

Crane, Theodore R., 359-363

Crapemyrtle, 157

Creech, J. L., 153-161

Crimmins, Alanna, 264

Cropland, effectiveness in effluent
renovation, 200-201

Crops, economic damage, from air
pollution, 142; field, effect of
stomatal control, 216; field,
new breakthroughs in produc-
tion, 8-12; number dependent
on bees for pollination, 114;
vegetables, tailoring to order,
58-62; yields, effect of effluent
application, 201

Crossbreeding,  broilers,  39-40;
cattle, 89-94; defined, 89; for
hybrid vigor, 89; trees, selec-
tion, 51-53

Crossett Co., 180

Crow, William C., 240-247; study
of Washington Street market,
132-135 )

Curacao, screw-worm eradication,
55

Curly top, 60 .

Cynthia moth, attractant, masking,

82
Cytokinins, effects on apples, 102

Daines, R. H., 146

Dairy, wholesalers, plans for Hunts
Point market, 135

Dairy Mechanization Center, 126,
127

Dams, roadway, advantages, 176
Darlington, plywood plant, 182
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Daruma wheat, 237

Davenport, D. C., 216

Day length, controlled, effect on
plant growth, 284, 285, 287;
effect on petunias, 287

D.C. Fire Department, use of
flame-resistant uniforms, 283

DDT, breakthrough in pesticide de-
velopment, 94-95; insecticides
substituted for, 296; problems
in using, 296; use in mosquito
control, 295-296

Dee-geo-woo-gen  rice, 252-254;
early failure to recognize su-
periorit& 254; origin, 253-254

Deer, attack on overpopulation,
226; losses on ranges, 225,
226; overpopulation, effect on
winter ranges, 226

Deer-range, quality, before treat-
ment, 228; restoration, seed
mixture used, 228; restored,
grazing per acre, 228; restored,
plants produced, 228; restored,
value to other wildlife, 228

Deerskin, uses, 300

Defense, Department of,
termite research, 261

Delavan, Nelson B., Jr., 148-149

Derry, Frank M., 194, 196

Destemmesr, cherries, 87

Dextran, blood-volume expander,
314, 315, 316; choosing most
effective form, 316; clinical
testing, 316; conversion from
sugar, 315; helps save lives,
314-317; making correct mo-
lecular sizes, 316; production
timetable, 315-316; total pur
chases, 317; use in shock treat-
ment, 315; use in study of
starch lini(agcs, 315; when
needed, 314 X

Diapause, breaking, by synthetic
hormone, 97; breaking, experi-
ments, 346-347; defined, 97;
induced, by photoperiod, 97;
means of insect survival, 97,
physiological changes, 346;
prevention, 347; purpose, 346

Dias, Nico, 108

Diet, broiler, improving, 40-41

Dimick, N. A., 116

Dimler, Robert J., 314-317

Diseases, broiler, control methods,
41; developing plants for re-
sistance, 2; snap beans,
control, 60-61

Doeksen, Gerald, 172

Dorman, Keith W., 48-53

Douglazs Fir Plywood Association,
1

aid in

Down, Eldon, 212

Downy mildew, 61-62

Drainpipe, corrugated plastic, ad-
vantages, 69-70; grade control
in laying, 70, 71; laser-con-
trolled laying, 69, 70, 71; lay-
ing, time required, 70; plastic,
use in laser drainage system,
69-70, 71, 72

Drake, George L., 279-283

Dutt, Ray H., 63

Dwarf rice, acres planted, 255;
breeding program, & 252-255;
crosses made, 253; 'future in
Asia, 255; giant in tropical
Asia, 252-255;- grain-straw
ratio, 255; photoperiod insen-
sitivity, 255; qualities bred for,
254-255; use of solar energy,
255; varieties tested, 252-253;
yields records, 253, 254

Dyes,.chelgtmg, use in grass analy-
sts, 7

Earlaine potato, 277
East Africa, locust control, diluent
elimination from sprays, 122

378

Eels, 28 .

Effluent, amount discharged, 197;
discharge, effect on water re-
source, 198; effect of detergent
residue on water, 198; filtered,
determining changes in qual-
ity, 200; filtered, filling reser-
voirs, 201; land disposal, 199;
land-disposed, effects upon
plants, 201; pipelines to land,
winter maintenance, 199-200;
plant  nutrients  contained,
200-201; renovation, land dif-
ferences, 201; soil-filtered,
benefits, 199-201; treated, dif-
ference from ordinary water,
198; treated, discharge into
natural watercourses, 197, 198

Egg, candling, 296, 297; develop-
ment into modern food proc-
ess, 296

Egg, the brain and the, 44-48

Eggs, bloodspots, detection, 297;
grading line production, in-
¢:reasc<.{g by defect detector, 297;
increased production, role of
physiologist, 45; number
screened by defect detector,
297; production, efforts to in-
crease, 44-48; production, see
also Ovulation; reproduction,
role of progesterone, 63

Eickner, Herbert W., 321-324

Eli Lilly and Co., 344 .

Embryos, causes of death, 36; criti-
cal period of development, 36;
developing, effect of tempera-
ture, 35-36; insect, deranged
by synthetic hormone, 98;
mammalian, percentage of
death, 34; nonstressed, survi-
val rate, 36; stressed, survival
rate, 36; transferred, survival

rate, 35
Encephalitis, outbreak prevented by
malathion, 122

Energy metabolism  laboratory,

automated, productivity, 75;
for feed analysis, 74-7

Energy, net, from feed, 73 .

Engineers, highways, objectives,
177

Englerth, George, 148

Entrees, frozen, 271

Environment, factors affecting ani-
mal reproduction, 35; factors

affecting ovulation, 47;
growth, juniper-pinyon, 226-
227; limit to air pollution de-
tection, 143 5
Environmental  Science  Services
Administration, 13, 14
Environments, controlled, see Con-
trolled environments.
Ephraim Canyon, 226, 227 X
Equine encephalitis, effect of cli-
mate on outbreaks, 357, 358;
characteristics _of virus, 356;
devastation of 1930's, 355;
health threat to man and ani-
mals, 356; importance of early
reporting, 358; importance of
mosquito _control, 358-359;
outbreak in tidewater Mary-
land, 357; outbreak in Vir-
ginia islands, 357-358; pre-
vention, 358-359; rarity in
humans, 359; reactions of in-
fected horses, 358; sevete
stage, symptoms, 358; vaccina-
tion against, 356, 358; Vene-
zuelan, 355; virus strains, 355
Equipment, for fishery research,
21, 22, 24, 25, 26; for harvest-
. ing fishery resources, 21, 30
Erie, Leonard, 120

Erosion, roadside, control, 176,
177, 178; studies, 177
Estuaries, environmental fluctua-

tions, causes, 28

Euphausids, 23
Ethyle4n6e, effect on plants, 145,
1

Evans, Chester E., 115-121

Evaporation, effect of stomatal reg-
ulation, 215-216

Ewes, heat-stressed, fertilization
rate, 36; lambing rate, 64;
nonstressed embryo, survival
rate, 36; progesterone injected,
lambing rate, 64; stressed
embryo, survival rate, 36

Fable, futuristic, 371-375

Fabrics, flame-retardant, need for,
280-281; flame-tetardant, safe-
guard your life, 279-283

Fall armyworm, 79

Fallout, radioactive, Government
agencies concerned with, 331,

33

Faraday, Michael, 295

Farmland, information, summary
report, 153; prices, effect on
expanding cities, 152; prices,
role of reporters, 151, 152;
prices, role of Statistical Re-
porting Service, 151-153

Farm products, merchandising, im-
pgrtance of consumer surveys,

360

Farnes, Phil, 189

Fassnacht, D. L., 179-182

Fat, loss from cows during milk
production, 75, 7

Fawcett, H. S., 352

Federal Radiation Council, 332,
335

Feed, analysis, in energy metabo-
ism laboratory, 74-76; auto-
matic handling, new devices,
126; automatic handling, po-
tential, 126; automatic han-
dling, types, 126, 127; broiler,
improving, 40, 41; concen-
trates, automatic handling,
126; cows, storing to prevent
radioactivity, 335; handling,
present systems, 126; net en-
ergy, 73; ration, delivery, 128;
total digestible nutrients, 73,
74, 75; value, grasses, basic
fractions, 72

Feed-bunk distributor, 128

Feed energy, TDN, 73

Feed-grain, production,
productivity, 125-12

Fein, M. L., 303

Feinf)erg, Bernard, 317-320

Fertilizer, effect on mechanized
harvesting, 105-106; nitrogen,
rice yield response, 254, 255;
on lawns, how to use, 274

Fescue, fine-leaved, 274, 275

Fields, drainage, common method,
69; drainage, laser method,
69-72; mechanized production,
increase, 128

Filachione, Edward M., 299-303

Film, plastic, use in water harvest-
ing, 137

Filter, living,
201

increased
6

for sewage, 197-

Fine Hardwoods Association, 168

Finn, Raymond F., 169

Fire, aerial control, experiments,
194; flashover, 322 forest, see
Forest fires; from sky, prevent-
ing, 217-223; in buildings,
starting points, 321-322; in-
frared mapping, 210-211, 212;
lightning-caused, special prob-
lems, 210; parachuting to,
194; pinpointing, with infra-

red, 208-212; wood’s resist-
ance to, 321, 322; worst on
record, 196



Firefighting, classic pattern, 209;
orests, key to success, 193,
forests, role of smokejumpers,
193-197

Firehoses, cotton, 330;
linen, 329

Fischback, Paul, 117

Fish, feed conversion rates, 4, 23;
filter- feeding, 23; freeze dried,
32; fresh, increasing storage
lrfe 31-32; management in in-
land waters, 29

Fishery, for seals, restoration, 27;
halibut, restoratron, 27; prod-
ucts, processing and preserv-
ing, 31-32; research equrp-
ment, 21, 22, 24, 25, 26;
research techni ues, 20—21, 22,

failure,

23-24, 25, 26, 28, 32, re-
sources, harvestmg techmques,
21, 30; salmon, restoration,
27; shrrmp, locating, 30
Fishmeal, 31
Fish oil, 31

Fish protein concentrate, 31

Flame retardant, characteristics of
fabrics treated 282; clothes,
effect of high temperatures on
wearers, 282-283; effect on
cotton, 282; finding a manu-
facturer 281 for fabrics, safe-
%uards llves 279-283; initial

ilure in textile mills, 281-

282; need for, 280-281 odor
problems 281; uses, 283

Flatt, William P., 74-75, 76

Flea beetle, characteristics, 231;
control of alligatorweed, 231,
232, 233; life cycle, 231; link-
age to alligatorweed, 231;
waterweed control, 229-234

Fleischer, H. O., 180-181

Fleming, Alexander discoverer of
pemcrllm 339-344

Flies, crest movement to indoors,

3 7-348

Flint, Howard, 196

Florey, Howard, 340-341

Florida, Mediterranean  fruit fly
eradication, 83-84; waterweed
control, cost 233

Florida Citrus Commission, 360

Flour, from soybean mill, protein
value, 258

Fluidized bed dryer, use in making
potato granules, 320

Fluno, John A., 293-296

Fluorides, effect on plants, 144-
145, 146

Fluorme compounds, use in treat-
ing wool, 267

Fogle, Harold W., 336-339

Fong, Willie, 266

Food, cryogenic freezing, 268; dan-
ger of contamination by radio-
strontium, 332; fluidized freez-
ing, 268; reezing, factors to
consider, 270; from the sea
and - inland waters, 20-33;
handling, lack of sanitation,
131; improved handling meth-
ods, savings, 133; of the
future, fable 371—375 pro-
duction costs, reductnon 69;
protein-rich, requrrements 256;
?ualrty evaluatron, 298; qurck
reezing, to prevent microbial
spmlage, 270; quick freezing
methods, 268 sharp frozen,
early method, 267; sources,
new and unconventronal 2, 4;
supply, rate of increase, 21;
wholesalers, profits decrease
from 1939-1956, 131; whole-
salers, rate of mechanization,
131; wholesalers, Washington
Street, 130-131, 132

Food and Agriculture Organiza-
tion, 21

Forage, harvesting and
effect on vitamin
305, 307

Forbes, Ernest B., 74

Forest ﬁres brgfest problems 210;

reserving,
content,

ghting, role of smokejumpers,
193—197 lrghtmng caused,
193, 217—

Forest products, percent of gross
national products, 167

Foreést Products Research Society,
181

Forest, effectiveness in effluent reno-
vation, 201; growing, in 3
years, 4244

Fort Robinson, cattle breeding ex-
periments, 91

Fouss, James L., 69-72

Fraps, chhardM 45, 46, 47, 48

Freezers, small, 271

Freeze-thaw cycles, damage to con-
crete, 162, 16

Freezmﬁ(, bulk, advantages, 270

dlsadvantage 271;
vegetables 270; case, for hngh
qualif produce, 269 case,
procedure,  269; complete,
with cryo enics, 269; cryo-
genic, 268-269;  cryogenic,
products thought unsuitable,
269; cryogenic, shrinkage, 269;
ﬁurdrzed food, 268; handlin
innovations in developmenta
stage, 271; importance of heat
removal rate, 270; methods in
developmental stage, 271,
quick, food, 268; quick, to
prevent microbial spoilage,
270; sharp, cost

Friday, David,

Frozen food, contamer require-
ments, 271 delivery, use of
lnqurd nitrogen system, 269
new techniques, 267-27
number on market, 271; qual
ity, differences by freezmg
methods, 269-270; quality,
value of quick freezing, 2 7

Fruit, citrus, role of consumer sur-
veys in expandmg market, 360;
decay, losses involved, 352;
internal inspection with lnght
297; new stone varieties, add
zest to our diet, 336339

Fruit fly, eradication from Guam,
56; Mediterranean, control,
122; Mediterranean, eradica-
tion from Florida, 83-84;
oriental, attraction by methyl
eugenol, 82; oriental, eradica-
tion from Rota 83

Frye, Larry, 168

Fulton, J. L., 341

Fulton, J. M., 216

Fultz wheat, 237

Funk, Ira C., 190-193

Fuquay, Dt;n, lightning research,
2 -

Fur seal, fishery restoration, 27

Fusarium root rot,

Gaines wheat, limitations,
Gale, J.,

Gall, Marshall 54-57
Game management,
ranges, 228

Gardner saltbush, 228-229

Gases, as pollutants ease of iden-
trﬁcatron 142

Hector, 136

Generators, silver rodrde for cloud
seeding, 221,

Georgia Forestry Commlssron tree
nurseries, annual sales, 50

German Wool Research Institute,

2
Gibberellins,
growth,

238;

on restored

effect
287

on plant

Gland plturtary, role in ovulation,
47; thyroid, danger of
radloactrve iodine, 332
Glands, endocrine, insects, 95, 96,
6; tampering, effect on in-
sects, 95, 96
Glutaraldehyde, advantages of use,
302-303; use in leather tan-
ning, 301, 302-303; use in
tanning shearlmgs 303
Goatskin, characteristics, 300
Goddard, Raymond, 52
Godwin, David P.,
Goebel, M. T., 348—351
Golden, James 173
Goldsberry, .L
Golumbic, Calvm 29&298
Goodyear Aerospace Corp., 203
Gotoh, Torao, 237
Gould, CharlesJ 285
Grade control [aser system adapta-
tions, 70,
Grading, laser-controlled, for lay-
ing dramprpe, 70, 71

Grapefruit, container  shipping,
243-245 )

Grass, blade of, tricky chemistry
of, 72-76

Grasses, effect on milk production,

72, 73; feed analysis, alkali
process, 75; feed analysis,
chelatin, dye rocess, 76

feed values, analysis, 72-76;
feed value, basic fractions, 72;
unidentified feed factor, 72
vitamin content, 72, 73; see
also Lawns

Grasshopper, control, diluent elim-
ination from sprays, 122

Gravel, affect on salmon spawning,
204, 205

Green, Bemal, 173-174

Greenhouse, carbon dioxide enrich-
ment atmospheres, study, 5;
tower, automated, 4-5

Green Mountain potato, 277

Gregory, Keith 89—94 Animal
Breeding and Genetics Award,
94; coordinator of State and
Federal cattle breeding re-
search, 89

Griffin, Edward L., Jr., 256-258

Ground-board method, for testing
chemicals, 261

Growth regulators, uses in apple
production, 99, 100

Guam, fruit fly eradication pro-
gram, 56

Guatemala, selenium deficiency dis-
ease, 368

Gyroscopes, designing for use on
cargo carrier, 190-191

Haise, Howard R., developing
automated irrigation devices,
115-121

Halibut, fishery, restoration, 27;
harvest,

Hall, Stanley A., 77-84

Hanna, G. C., designer of tomato

for mechanical harvester, 103,
10

Hans6el, William, 63, 64-65, 67,
8

Hansen, Bill, 208, 210, 211-212

Hanson, P. D 204

Hardenburg E. V 278

Hardwoods, care required, 167,
168; decline in quality, 167,
169; easygoing, taught faster
ace, 166-170; growing prob-
ems, 168 reforestation pro-
gram, 168, 169-170; research,
scope, 168, 169; role in Na-
tional economy, 166

Hargrove, R. E., 289, 290

Harris, E, H., Jr., 303

Harris, Herbert K 190, 192-193

Harrison, R. G., 341
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Harrow, K. M., 354

Harshbarger, K. E., 125-128

Harvest, mechanical, tomato, vari-
eties developed, 103

Harvester, cherries, 85, 87; lettuce,
59; tomatoes, 103; tomatoes,
lalzor man-hours eliminated,
10

Harvesting, mechanical, cherries,
84-87; cherries, annual crop,
87; cherries, value, 87; de-
signing beans for, 60-G1; de-
signing plants for, 58-62; let-
tuce, 58-60; role of breeder,
60, 61, 62; spinach, percent-
age, 61; tomatoes, handling

problems, 106, 107

Harvesting techniques, for fishery
resources, 21, 30

Hatton, T. T., 354

Hawaii, annual rainfall, 136; cause
of water shortage, 136; experi-
mental automated irrigation,

120

Health, Education, and Welfare,
Department of, fallout respon-
sibilities, 331, 332

Heatley, Norman, 340, 341

Heat treatments, advantages, 352;
control decay in fruits, 351-
Ssi; precautionary measures,
35

Hefgestad, Howard E., 142-146

Helicopters, use in smokejumping,

197
Hendricks, Sterling B., 284
Heppner,4Ma.x B., 63-68, 72-76,
89-9:

Hepting, George H., 145

Herbicides, aquatic, effect on mar-
isa, 230; commercial forms,
275; crabgrass control, 275-
276; post-emergence, 275, 276;
preemergence, 275-276; when
to apply, 275, 276

Herds, big-game, following snow-
line, 225

Herrick, A. M., 4244

Hide, animal, structure, 299; cattle,

. 299, 300
Highways, beautlfyugg helps make
them safer, 176-179; design-
ing, use of soil surveys, 177-
179; development, relation to
area development, 175; engi-
neers, objectives, 177; fittin,
to landscape, 177; landscape
median, uses, 176; linseed oil-
coated, 162; maintenance,
need for erosion control, 176,

177, 178; planning, to pre-
serve landscapes, 177; plant
cover, 179; rest areas, soil

requirements, 178-179; safety,
effects of beautification, 176
Hines, Fred, 174
Hirsch, Stanley N., new methods
of fire detection, 210, 212
Hitchcock, A. E., 142
Holland, John, 204, 205
Holley, Robert W., 307, 308

Holley, W. D., 5

Holly, dwarf burford, 160; ro-
tunda, 159

Holmes, O. Wendell, Jr., 171

Homogenization, value in cheese
making, 290

Honeylocust, 157, 158

Hooper Foundation, 355

Hoover, Herbert, 173-174

Hoover, Sam R., 332 .

Hormone, attractant-releasing, 96—
97; attractant-releasing, effect
on egg development, 97; juve-
nile, potential control of in-
sects with, 94-98; juvenile,
production in _insects, 95-96;
juvenile, regulation of insect
metabolism, 95; regulation of
insect development, 95, 96;

380

role in ovulation, 45-46, 47;
role in reggoducnon, 66-67;
sheep breeding use, 66; syn-
thetic, cause of deranged in-
sect embryo, 98; synthetic, to
break diapause, 97
Horsehide, characteristics,
302; uses, 302 i
Horses, reactions to infection by
encephalitis virus, 358
Hospitals, emergency, shipping in
containers, 241
House fly, reproduction rate, 54;
testing cicadian thythm in in-
secticide susceptibility, 347
Housing, building to prevent ter-
mite entry, 262; termite con-
trol, safety precautions, 262;
treating soil to prevent termite
damage, 262 :
Hulet, Clarence V., 66, 67
Hunts _Point market, 130-135;
daily intake, 130; description,
134; ideal location, 134; plans
for meat and dairy wholesalers,

300,

135
Hybridization, artificial, plants,
228-229

Hybrid vigor, practical use, 89; re-
sult of crossbreeding, 8
Hypertrophy of muscles, 370
Hyp(ztha amus, role in ovulation,
5

Ice, relationship to lightning, 222

I-geo-tze, rice variety, 253

Iler, Ralph K., discovery of water
repellant, 349-351

Illinois, corn country, land value,

India, dwarf rice, acres planted,
255

Industries, effects on Ozarks, 173

Industry, big, creating to save
small towns, 179-182; broiler,
37-41; brolfer, major produc-
ing areas, 38; construction,
use of southern pine plywood,
180; paper, uses of sycamore
sprouts, 43; southern pine ply-
wood, creation, 179, 180, 181;
southern pine plywood, in-
vestments, 180; southern pine
plywood, jobs created, 180

Inflatable valve, types in automated
irrigation systems, 116

Infrared, fire mapper, field use,
211-212; fire mapping crew,
212; fire mapping problems,
210; pinpoints fire through sea
_of smoke, 208-212

Inhibitors, enzyme, use in stomata
closing, 215-216

Insect destroyer, portrait of a scien-
tist, 54-57

Insecticide, resistance, 95; substi-
tuting for DDT, 296; suscep-
tibility, effect of cicadian
thythm, 347 )

Insects, antihormones, use in con-
trol, 97, 98; attractant, 56;
attractant, screening, 82; at-
tractant, use in control, 77;
attractant-releasin hormone,
96-97; biological clock, 345-
346; cicadian rhythm, 345-
347, 348; control, DDT, 94-
95; control, need for funda-
mental approach, 95; control,
synthetic attractant, 78-84; de-
velopment, regulation by hor-
mones, 95, 96; diapause, 346;
diseases transmitted to man,
94; egg development, effect of
attractant-releasing  hormone,
97; growth, effect of corpora
allata, 95, 96; growth, effect
of tampering with endocrine
glands, 95, 96; immature,

main function, 96; insecticide
resistance, 95; juvenile hor-
mone, use in control, 94-98;
male annihilation, 79; metab-
olism, regulation by juvenile
hormone, 95; molting, 95-96;
photoperiodism, 345; popula-
tion reduction using attract-
ants, 79; production of juvenile
hormone, 95-96; protection of
eggs and young, 97-98; repel-
lants, 293-296; sterility prin-
ciple, 54; sterility principle,
shortcomings, 55; stenlitf tech-
nique, advantages and limita-
tions, 57; sterility technique,
variations, 56-57; sterilization,
54-57; survival, purpose of
diapause, 97; use of synthetic
chemicals as repellants, 293;
war on, use of attractants,
77-84; weed control, 88-89;
weed-feeding, 88
Insemination, artificial, cows, 65—

66

Inside, looking at, from the outside,
296-298

Interfacial polymerization, 265

International Conference on Soy-
bean Protein Foods, 258

Intetgational Halibut Commission,

International Rice Research Insti-
tute, 252, 253, 255

Iodine, radioactive, danger to thy-
roid gland, 332; persistence
of, 332, 335

Ton-exchange treatment, milk, 332~
333, 335; problems on com-
mercial scale, 333

Iris, bulbous, export business, 285;
ulbs, effect of temperature
treatments, 285

Irrigation, effect on mechanized
harvesting, 105, 106; open
ditch, ty inflatable valve,
116; nderground pipeline,

. type inflatable valve, 116

Irrigation systems, automated, 115-
121; adapting for field use,
116; control system, 116-117;
essential parts, 116; experiment
in Hawait, 120; hydraulic con-
trol, 120; improvements with
remote control telemetry sys-
tem, 117; installation at Ari-
zona, 118-119, 120-121; modi-
fications, 117; new develop-
ments, 121; operation,
120-121; trial in Colorado,
117-120; use of butterfly gates,
118, 120; use of clock timer,
117; use of float valves, 118,
120, 121; use of O-ring, 116,
117; use of radio, 117; water-
powered, 118-119, 120-121;
weaknesses, 117

Jacobson, Martin, 77, 82

}anssen, Melvin R., 170-175

apan, program for adopting con-
tainer shipping, 242

Jeanes, Allene, discovery of dex-
tran, 314-316

}ennings, Peter R., 252

ohnson, Bob, 196

Johnson County range war, 188

Johnson Flying Service, 196

Johnston, Harmon R., 260-263

Johnston, Stanley, 336

,}ones, H. A., 62

Jones, Lewis Webster, 39

}or.dan, Max, 171, 172, 173

ulian, Logan M., 368-371

Juniper-pinyon, deer winter range,
226; forage loss on stands,
227; plants displaced by
stands, 227; stands, effect on
land area, 227; trees per acre



on stands, 227; type growth
environment, 226-227
Juska, Felix V., 272-276

Kaniksu National Forest, 211

Kardos, Louis T., 197-201

Kaskaskia Experimental
166, 169

Katahdin potato, 277, 279

Keck Hydraulic Laboratory, 205

Keeney, Mark, 304-307

Kehr, August E., 276-279

Kennebec, all-purpose potato, 276—
279; disease resistance, 277,
278; distinguishing character-
istics, 279; field tests, 277;
percentage of total potatoes
grown, 278-279

Kentucky bluegrass, 274, 275

Kerr, Harold D., 272-276

Kinetin, 60

King, Raymond L., research on
oxidized milk flavor, 305-307

King Ranch, losses due to scale
infestation, 108-109

Klamath weed, control, 88

Klingman, Dayton L., 272-276

Klueter, Herschel H., 2-12

Knipling, Edward F., awards and
citations, 55; developing con-
cept for insect control, 54-57;

. hpbbles, 57

Km%lmg, Phoebe, 57

Koch, Peter, 182

Koski, Joseph T., 121-125

Kretchman, D. W.,

Krizek, Donald T., 2-12

Kruse, E. G., 115, 116

Kuehn, John, 175

Kyame, George J., 311-313

Forest,

Lace, on soluble cotton backing,

330, 331

Lagunilla, see Alligatorweed

Lamare, Victor de, 258

Lamb, crops, national average, 67

Lambskin, uses, 300

Lamprey, sea, control, 29-30

Lam{fs, used in growing plants, 8

Land, Arizona desert country,
value, 150; California, value,
150; Eastern United States,
value, 150; Illinois corn coun-
try, value, 150; irrigated,
value, 150; irrigated with sur-
face water, 187; rural uses,
acreage, 150; scale-infested,
restoration, problems, 109

Landowners, Southern, income from
pulpwood, 50

Land price, effect on business
world, 151; index, purpose,
151-152; index, use in deter-
mining property value, 152;
ticker tape, 150-153

Landscape, effect of architectural
style, 154; contemporary set-

ting, 155; future, character-
istics of materials, 153-154;
improper, effects, 154-155;
preservation, and highway

planning, 177; traditional set-
ting, 154

Langmuir, Irving, 219, 220

Laser beam, detector, 71; projec-
tion unit, 70, 71, 72

Lasers, aid in reducing food costs,
69, 72; and moles, make pipe
dream come true, 69-72; sys-
tem of grade control, adapta-
tions, 70, 72; use in field
drainage, 69-72

Lauritzen, C. W., 136

Lawns, fertilizing, proper proce-
dure, 274; managing to
control crabgrass, 273-275;
mowing, proper procedure,
274-275; overseeding, when

using herbicides, 276; solving
disease problems, 275; solving
insect problems, 275; unde-
sitable seed mixtures, 274;
watering, proper procedure,
274; when to apply herbicides,
275-276
Leather, affinity for water, 303;
conversion process, from pelts,
299; more serviceable, 299-
303; shortcomings, 302; tan-
ning, use of glutaraldehyde,
301, 302-303; treated with
glutaraldehyde, improved qual-
ity, 303; use by clothing manu-
facturers, 300, 301; water re-
pellency, 303
Lee, William Cary, 196
Lemons, heat treatments to control
decay, 352
Lepidoptera, attractant,
structure, 79
Lettuce, harvester, 59; overpla\_nt-
ing, defects, 58, 60; require-
ments for mechanical harvest-
ing, 58; seed, planting, 60
Leuconostoc mesenteroides, use in
changing sugar to dextran, 315
Leupold and Stevens Instruments,
Inc., work in electronic snow
surveying, 186
Leverton, Ruth M., 324-328
Levin, Jordan H., 85, 87 :
Light, effect on ovulation, 45, 46,
47, 48; effect on plants, 284;
use in breaking diapause, 346,
347; use in internal inspection
. of fmit, 297
Lightning, characteristics, reseatch
program, 217-222; forest fires
caused iay, 193; fire-causing,
type, 218-219; fires, detection
roblem, 210; preventing forest
res caused by, 217-223; rela-
tionship to ice crystals, 222;
research studies, 219
Lights, used for growing plants,
... sources, 7-8
Lilies, flowering, effect of artificial
light, 284-285; effect of tem-
. _perature, 285 .
Lindane, use in mosquito control,
295, 296
Linen, ability to swell when wet,

chemical

Linseed oil, antispalling compound,
163-164; benefits of emulsion,
164; composition of emulsion,
164; concrete coating, 163,
164-165; cost of treatment,
165; reduces winter damage to
concrete, 161, 162, 163; use in

. curing concrete, 161-165

Liquid nitrogen system, for de-

. livery of frozen foods, 269

Livestock, automatic feeding, 125—
128; contraceptive for, 64-66;
controlled reproduction, ex-
pectations, 68; danger of excess
of selenium, 363; increased
productivity, 126; planned
parenthood for, 63-68; produc-
tion, mechanization, 126; see
also Cattle; Sheep

Locke, Edward G., 181

Lofton, John T., 311-313

Logging, balloon, 202-203; conven-
tional cable system, 202

Lolo National Forest, 220

Lorenzen, C., 103

Los Padres National Forest, fire,
208-210, 211-212

Lufkin, Francis, 193, 194

Lundgren, Harold P., 264

Lure, gypsy moth, synthesis, 78;
insect, fee Attractant; synthe-
tic, control of cabbage looper,
79; synthetic, control of pink
boilworm, 79; synthetic, gypsy
moth, strength, 78-79

Lutz, John, 180-181
Lysons, Hilton, 203

McCormickzPlace, destruction by

re, 32

McDonough, F. E., 289, 290, 292

McGregor, S, E., 110-115

McMath, Sid, 39

Mackensen, Otto, 110-115

Maddox, Donald, 231

Madsen, F. M., 293

Magnolias, 157

Malathion, insect control, 122, 124,
125; undiluted, insects con-
trolled, 122

Malaysia, dwarf rice, acres planted,

255
Maldonaldo, G., 353-354
Malnutrition, cause, 248

Mammals, embryonic deaths,
causes, 36; percentage em-
bryonic deaths, 34

Manatees, area cleared of water-
weeds, 233; birth rate, 233;
bovine characteristics, 234;
characteristics, 233; effect of
low water temperatures, 234;
number in existence, 233; rela-
tion of weight to amount
eaten, 234; size problem, 233;
type waterweeds eaten, 233-
234; waterweed control, 232,
233-234; weight range, 233

Mangoes, heat treatments to control
anthracnose, 353-354 .

MAP, oral contraceptive for live-
stock, 64-66

Maple, purpleblow, 157

Marisa, adult, characteristics, 230;
aid in disease control, 230;
biological control of water-
weeds, 230, 232; commertcial
name, 230; effect of aquatic
herbicides, 230; egglaying
habits, 230; hardiness, 230;
major disadvantage, 230; na-
tural habitat, 230; population,
relation to weed population,
.230; research into 1ncreased
production, 231; use in con-
trol of other snails, 230; water-
bound, 230; weeds, eaten, 230

Market, world’s largest, joins the
jet age, 130-135

Market Study Committee, 131-132

Maryland, tidewater, outbreak of
equine encephalitis, 357

Massachusetts, tree damage from
gyﬁy moth, 77-78 .

MA'{"C , coatraceptive for swine,

8

Matilija Canyon fire, 212

Matson Navigation Co., 242

Mattingly, W. A., 292

May, O. E., 341

Mayberry, Dean H., 256-258

Meat, value from crossbred calves,
91; wholesalers, plans for
Hunts Point market, 135

Meatpackers, advantages of cross-
bred cattle, 91-92

Menhaden, 28

Merck and Co., 40

Mermaid, snail, and flea beetle,
229-234; see Manatee

Metabolism study, benefits to sub-
jects, 327, 328; human nutri-
tion research, 325-328; type
of diet, 326-327

Methane gas, detection,
canaries, 142

Methane meter, automating, 75

Methyl eugenol, 83

Meusel, H., 216

Mexico, increased wheat produc-
tion, 239

Meyer, Frank, 156

Meyer, K. F., 355

Miami Seaquarium, 233

use of

381



Mice,
cicadian rh{;

Michigan State mversn:y, 86

Microbes, in cow’s rumen,
of synthetic feed, 250

Mncrowaves use in drying potato

effect of toxxcant during

effect

dedleton, John T., plant damage
by air pollutlon 142, 146
flcowky, . B., 332
Military Trafic Management and
Terminal Service, 241
Milk, flavor, effect of feed, 305;
Havor, fole of vitamin, 304~
307; flavor development fac-
tors involved, 304-305; flavor
substances, formation, 251;
from cows on synthetxc feed
see Zero milk; handlmg,
changes, 305; ion-exchange
treatment, 332-333, 335; oxi-
dized flavor, control, 307; oxi-
dized flavor, research’ on
causes, 305—307 pasteuriza-
tion, 304; pasteurized, early
difficulties, 304; Easteunzed
lack of flavor stability, 304;
radioactive, when to treat, 333,
335; safe, in the atomic age,
331-335; treated, flavor prob-
lem, 333 334; ylelds increase
from low-protem feed, 251
Milk fat, nutritional value, 289
Milk productxon effect of corn, 72,
73; effect of different rasses,
72, 73; effect on body fat, 75,
76 eﬂ‘l’cxency, 248; from cows
on synthetic feed, 249; from
cows under mechanized man-

agement, 126; new possibili-
ties, 251

Miller, Frank, 171

Miller, James P., 175

Mills, paper, annual output, 50;

southern pine plywood, 182;
soybean, se¢ Soybean mill:
steel, test for flame-retardant
fabrics, 282; textile, initial
fallure "of flame retardant, 281—

Mltchell Harold L., 147-149

Moisture, finding level for low-fat
cheese, 290, 292

Mole plow, aids in reducing food
costs, 69-72

Monsanto Co., 258

Monsen, Stephen B., 228

Montana State University, 186

Monteith, J. L., 216

Moore, Lane A., research in cattle
feed values, 72-76

Morris, H. A., 292

Morrison, Harold 108

Mosquitoes, control 122-123, 125,
295; control, 1mportance in
curbing equine encephalms,
358-359; eradication  from
Burma, 57; role in transmit-
ting equine encephalitis virus,
356-357; testing repellant,
294-295

Moth, gypsy, amount of attractant
needed to lure mates, 77; at-
tractant, extraction, 78; cater-
pillars, 78: control, 77, 78,
0-81; damage, trees in
Massachusetts, 77-78; intro-
duction, 77: lure, synthesis,
78; synthetic lure, strength,
78—;9 trap, 81; tree damage,
77-78

Moth, oriental fruit, 346

Moth, polyphemus, mating,
for oak leaves, 82

need

Moths, attractant, chemical struc-
ture,

Mountain climbing, in a laboratory,
307-310

Mount Hood, snow surveying, 184,
185, 186

382

Moyer, Andrew J., 341, 342

Mule, comparison with gyro cargo
carrier, 191

Munitalp Foundation, 220

Murphy, A. L., 312

Muscles, dark delay in dystrophy
processes, 370; effect of mus-
cular dystrophy, 369, 370

Muscular dystrophy, aiding man-
kind’s struggle against, 368
371; deﬁnes 370; experimen-
tal animals, 368, 370; inherit-

369-370; research be-

9
Mustakas, Gus C., 256, 257, 258
Myers, Earl A., 197201
Myers, Lloyd E., 135-141
Myers, V. L., 13-19
Myotonia, 371

aghski, Joseph, 299-303
aled, mosquito control, 123, 125
Natchltoches, decline of lumber in-
dustry, 180; historical back-
ground, 180 plywood indus-
try, 179, 180, 181-182
National Cancer Institute, 310
National Committee on Interna-
txggal Trade Documentation,
2

National Cotton Council of Amer-
ica, 281, 312, 313

National Institutes of Health, 363

National Potato Utilization Confer-

ence, 319
National Wildlife and Game Ref-

, 233

Natural "Arch Recreation Area, 173

Nature, balance, mamtammg, 229

N-dimethylaminosuccinamic  acid,
beneficial effects on apples,
100-102

Nectarines, breeding program, 338-
339; expansion of ripening
limits, 336

egev Desert, 136

Nelson, William K., 202-203

Nemaguard, 337

Nematode, resistance,
peaches_for, 337

Neutron activation analysis, 365

Nevada, annual rainfall, 136

New Hampshire broiler, 38, 39

New York, food wholesalers, loca-
tion, 130-131; Hunts Point
market, 130; remodeling for
contamershxps, 242

Nitrogen, oversupply,
tomato plants, 10

Norin 10 wheat, 253; breeding
prog 236; crossbreedmg

lems, 237; pedigree, 237

Norns Karl, 296-298

Nucleic acid, determining the struc-
ture, 307-310: functions. 308:
number of units, 308; possible
uses, 309-310

Nugaines wheat, 238

Nurseries, tree, annual sales, 50

Nutrition, cows, effect of different
grasses, 72, 73; human, sources
of subjects for research, 325;
importance in plants, 286;
metabolism study, 325-328; re-
search, importance of human
subjects, 324-328; research,
u;e of laboratory animals, 324,

5

3
Nye, William P.,

breeding

effect on

110-112

Oak leaves, role in mating of poly-
phemus moth, 82

Ocala National Forest, 234

Ocean, food web, 23; resources,
research techniques, 20-21, 22,
24, 25, 26, 28, 3

O'Connell, Richard, 266

Office of Scientific Research and
Development,

Oil, as insect repellant short-com-
ings, 293; citronella, use as
insect repellant 293; use in
mosquito control, 295

Okanogan National Forest, 194

Oldbury Electro-Chemical Co

Olson, Sigurd, 204

Olustee Experimental Forest, 49

Olver, E. F., 125-128

Operanon Fire Scan, 211

Optxcal density- difference
298

281

meter,

O-ring, use in automated irrigation
system, 116,

Over shmg, deﬁned 24

Ovulation, effect of light, 45, 46,
47, 48 effect of time patterns,
study, "46; environmental fac-
tors aﬁectmg, 47; regulation,
role of progesterone, 63, 64,
68; role of brain, 45 46, 47;
role of hormones, 45‘46 47‘
role of hypothalamus, 45 role
of pituitary gland, 4546, 47;
sheep, effect of progesterone
injection, 63—-64

Opysters, harvest, 27

Ozarks, agnculture study of ef-
fects 173; characteristics of
resxdents study, 173-174; de-
velopment study of relation to
highway development, 175;
economic  survey  summary,
172; economy, impact of tour-
ists, 171; education, 174; effect
of increased student popula
tion, 172; effects of large Gov-
ernment mstallanon, 171-172;
farmers, failure of recreatxon
enterprises, 171; farm income,
improving, 171; housing, im-
proving, 174—175, industries,
study initiated, 172; inmigra-
tion, 171-172, 174; Lake of
the, 171; potentml growth
centers, 172: rebuilding econ-
omy, 170-175; residents, em-
ployment, 171, 173;  shirt
industry, effects 173;  skill
training, 174, 175; timber in-
dustry, effects, 173; unskilled,
upgrading, 175; vocational
rograms needed, 173, 174

Ozarks Economic Development Re-
gxon, 172

Ozone, injury to plants, 144, 146;
productxon, 144;  resistant
plants, 144; sensitive plants,
144, 146

Pakistan, wheat production, 237,

8
Pallas, James E., Jr., 213-217
Papazas and peaches putting the
eat on, 351-354; heat treat-
ments, laboratory tests, 352
Paper, consumption, 50; 1ndustry,
uses of sycamore sprouts, 43;
mills, annual output, 50
Parachutes, military, modifying for
smoke;umpm§ 196; static line,
dege opment for smokejumpers,
19

Parachuting, to forest fires, 194

Paratroops, training, first orga-
nized, 19
Park, A. B., 13-19

Parker, Kenneth W., 223-229

Parker, Marion W.. 284

Pasteur, Louis, 304

Patterson, Wilbur I., 331-335

Pearson, T. V., 194

Peaches, adapting varieties to
South, 337-338; and papayas,
guttmg the heat on, 351-354;
reed; xng for nematode resist-
ance, 337; developing varieties



for California, 338; expansion
of ripening limits, 336, 337;
freestone, breeding program,
337; heat treatments, labora-
tory tests, 352-353; heat treat-
ments, testing in commercial
packing sheds, 353; Redhaven,
336; revolution of wvarieties,
336, 337; standard variety, 337

Pear, Bradford, 156; Callery, 156

PEG, characteristics, 147; is sweet-
heart of the wood craftsman,
147-149

Penicillin, annual production, 344;
breakthrough to era of anti-
biotics,  339-344;  chemical
structure, 343; deaths due to
reaction, 344; disorders treat-
ed, 343; hypersensitivity re-
actions, 344; identification of
original culture, 340; oral,
development, 344; other uses,
344; pilot plant production,
341, 343; production, for
military use, 343; production,
‘“‘submerged’ = process, 341,
343; production, = ‘‘surface’
method, 341; protein impurity,
344; resistant strains,  344;
semisynthetic, 344; stabilizing,
340; yields, 343

Pennock, W., 353-354

Peppers, Texas bell, heat treat-
ments to control decay, 354

Perdue, Robert E., 310

Peroxyacetyl nitrate (PAN), effect
on plants, 144, 146; resistant
plants, 144; sensitive plants,
144, 146

Pesticides, 56-57; aerial spraying,
benefits, 121; approved for
ultralow volume spraying, 125;
residue problem, 95

Pests, control, by means of cicadian

rhythm,  345-348;  control,
ultralow  volume spraying,
121-125

Peta, rice variety, characteristics,
25

3

Pettibone, C, A., 5

Petunias, effect of chemicals and
day length, 287; growth, ef-
fects of controlled environ-
ments, 7

Pfeiffer, C. L., 5

Philiplpines, dwarf
planted, 255

Phillips Brooks House, 258

Phoenix, annual rainfall, 138

Photoperiod, use in inducing dia-
pause, 97

Photoperiodism, insects, 345

Photosynthesis, effect of evapora-
tion control, 213, 214

Physiologist, plant, function, 284

Phytoplankton, 23

Pierce, Howard, 39

Pigskin, characteristics, 300; for
leather, domestic production,
300; uses, 300

Pillow, on mountain, eases water
forecast headaches, 184-189;
snow pressure, see Snow pres-
sure pillow

Pincus, Gregory, 64

Pines, crossbreds, requirements, 52—
53; crossbreeding, for faster
growth in South, 48-53; ex-
perimental stomatal control,
effects, 217; loblolly, 51; long-
leaf, '51; major species in
South, 51; seedlings, sap ex-
traction, 51; shortleaf, 51;
slash, 51; slash, artificial pol-
lination, 49; southern, avail-
ability of wood, 181; southern,
characteristics, 181; southern,
rust canker disease, 53; vol-
ume growth, traits affecting,

rice, actes

52, 53; white, use in air pol-
lution detection, 145, 146
Pink bollworm, 346; attractant,

82; control with synthetic lure,

79

Pittman, Allen G., 267

Plants, air pollutant susceptibil-
ity, 142; air pollution detec-
tion, 142-146; artificial hy-
bridization, 228-229; bad, and
good bugs, 88-89; breeder,
role in mechanical harvesting,
60, 61, 62; coated, difficulties,
215; designing for mechanical
harvesting, 58-62; developing
for disease resistance, 60-62;
development, future uses of
chemicals, 9; displaced by
juniper-pinyon  spans, 227;
effect of chemicals on growth,
286-288; effect of Fibberellins,
287; effect of light, 284;
ethylene resistant, 145; ethyl-
ene sensitive, 145, 146; flower-
ing, timing and tailoring, 282-
288; fluoride resistant, 145;
fluoride sensitive, 144-145,
146; forage, to replace juniper-
pinyon, 228; foreign, ofna-
mental value, 156; functions
of stomata, 213-214; green,
fighting . air pollution, 142;
growth, effects of controlled
environments, 5, 7-8; impor-
tance of nutrition, 286; injury,
by toxic gases, 143, 144, 145,
146; light sources used in
growing, 7-8; measuring sele-
nium content, 365; nutrients
received from effluents, 200-
201; ozone resistant, 144;
ozone sensitive, 144; PAN re-
sistant, 144; PAN sensitive,
144, 146; photosynthesis, effect
of stomatal control, 213, 214;
production under controlled
environments, 2-12; propaga-
tion, for specialized uses, 155;
saving water spent by, 213—
217; stomatal control, eco-
nomic effects, 214-215; stoma-
tal control, experiments, 215—
217; stomatal control, simplest
method, 215; stomatal control,
uses, 215; stomata closure, side
effects, 213; sulfur dioxide re-
sistant, 144; sulfur dioxide
sensitive, 144; use in air pol-
lution detection, popularity,
146; water loss, 213; woody,
effect of 6gmzing in winter
ranges, 22

Plummer, A. Perry, renovation of
big-game ranges, 223, 225,
227, 228-229

Plums, improving varieties, 339

Plywood, southern pine, mills in
operation, 182; use in construc-
tion industry, 180; technology
development, 180, 181

Poinsettias, effect of retardant
chemicals, 287

Pollen, collecting, tendency in-
herited by bees, 112, 114; trap,
111~112; yield from trap, 112

Pollutants, gaseous, ease of identi-
fication, 142

Pollution, damage, symptoms, 145;
air, see Air pollution

Polyphemus moth, mating, 82

Population, world, 2, 21; rate of
increase, 21

Portland Cement Association, 163

Port of New York Authority, 242

Potato, adaptability in processing,
319; all-purpose, 276-279:
average American intake, 317;
average Russian intake, 317:
decline in wuse, 317; dehy-
drated, amount purchased by

Defense Department, 318; de:

hydrofrozen, 319; extruded
french fry, 319; fresh, con-
sumption, 318; freshly-har-

vested, 320; frozen products,
amount used by restaurants,
318; increased production, fac-
tors affecting, 277; many-
splendored, a marvel of con-
venience, 317-320; new varie-
ties, 279; processed, consump-
tion, 318; processed products,
317-318; processing  equip-
ment, diversity, 319; products,
278; varieties, 277, 278, 279;
yield increase, 277 .

Potato chips, drying with micro-
waves, 319; first potato con-
venience food, 317

Potato cubes, drying, 319 .

Potato flakes, annual production,
320; development, 319-320

Potato granules, development, 320

Poultry, industry, 37—41; produc-
tion under controlled environ-
ments, progress, 2, 4; see also
Broilers; Chickens

Powers, Catherine M., 258

Precipitation, amount lost, 135-
136; increased, artificially, 189

Predators, control in inland waters,
9-3

Preservation, and processing, fishery
products, 31-32; fresh apples,
method, 9 .

President’s Advisory Committee on
Weather Control, 220

Proban Co., Ltd. 281

Produce, case freezing for highest
quality, 269; market, see Hunts
Point market; moving facilities
at Washington Street market,
132; See also Food .

Progesterone, effect on mating be-
havior, 64; injected, effect on
sheep flocks, 63—64; role in egg
production, 63, 64, 68

Project Skyfire, aim, 219-220; cloud
and lightning survey, 220; co-
operating agencies, 219; light-
ning fire research program, 217;
role of fire suppression crew,

219

Protein, animal, deficit, estimate,
21; conversion, cows, 248; di-
gestion, need for trypsin, 257;
milk, nutritional value, 289;
need for high content in cows
feed, 248; need greatest among
children, 257; source, in de-
veloping countries, 248

Protein hunger, ended by cows on
synthetic diets, 248-251

Public Health Service, 370; role in
protecting milk from fallout,
332, 333

Puckett, H. B., 125-128

Pulpwood, annual production, 50—
51; income, 50

Puncture vine, 89

*‘Quilon’’, applications, 348; dis-
covery, 348, 349, 350: chemi-
cal reaction involved, 351;
first form, 351

Radio, use in automated irrigation
systems, 117 .
Radionuclides, removal from milk,
332-333, 335

Radiostrontium, allowable dosage,
32; danger in_food, 332; per-
saxstence of radioactivity, 332,
35

Ragw%rt, control, 88; occurrence,
8

Railroads, number of flatcars in
container service, 241; number

383



ogering container shipping,

241

Raintraps, use in water harvesting,
1

—138

Raistrick, Harold, 340

Rancher, cattle, advantages of cross-
breeding, 90, 91

Rangeland, value, 150 . .

Ranges, big-game, browse in win-
ter, 225; need for shrub im-
provement, 228; renovating,
223-229; good condition, deer
losses, 225, 226; poor condi-
tion, deer losses, 225, 226; re-
stored, game management, 228;
summer, 225; winter, acres in
bad condition, 225; winter,
effect of deer overpopulation,
226; winter, amount restored,
228; winter, importance, 225;
winter, plants increased by
grazing, 226

Raper, K. B., 341

Recreation, —benefits
harvesting, 139 . .

Red clover, nectar collection diffi-

culty, 114; pollination, need

for bees, 114

Red linden bug, 96

Reed, Walter, 356

Reeder, W. F., 354

Reeve, Ronald C., 69-72

Reeves, Happy, 281

Reeves, Wilson, developer of flame

. retardant, 279-280, 281

Reid, J. David, 328-331

Reinbold, G. W, 293

Reinhardt, Robert M., 328-331

Reitz, Louis P., 236-239

Repellant, water, through
chance, 348-351 .

Repellants, insect, saving your skin,
293-296; shortcomings, 295;
testing against mosquitoes, 294—

from water

sheer

295

Rephobiospect, 297-298

Reporters, crop, role in farmland
valuation, 151; real estate
market, role in farmland val-
uation, 152

Reproduction, animal, biological
events, 33-34; controlled, cat-
tle, benefits, 65-66; controlled,
livestock, 63-68;  controlled,
livestock, expectations, 68; out-
side the parent, 33-37; role of
corpus luteum, 63 |

Reprgmix, feed additive with MAP,
5

Research, consumer, see Consumer
research; human nutrition, re-
quirements for subjects, 325

Research Triangle Institute, 310

Reservoirs, irrigation, usable stor-
age, 187; major, number, 187;
uses, 187; water storage facili-
ties, 138

Resources, ocean, research tech-
niques, 20-21, 22, 24, 25, 26,
28, 32; survey by sateilite, 13—

19

Reynolds, Bill, 120

Rhodes, Cecil, 108

Rhodesgrass, base of cattle empire,
108; destruction, effect on beef
production, 108

Rhythm, cicadian, effect on insecti-
cide susceptibility, 347; cica-
dian, insects, 345-347, 348;
cicadian, mice, 347; getting
the beat on, new way to pest
control, 345-348; primordial,
egect on earth’s inhabitants,

Ribonucleic acids, number contained
in human body, 308

Rice, cross-pollination, 254; dwarf,
see  Dwarf rice; dwarfness,
breeding for, 253, 254-255;
Japan, average yield, 252; Peta,
characteristics, 253; tropical,

384

average yield, 252; tropical,
production, effect of modern
methods, 252; yield response
to nitrogen fertilization, 254,
2255; yields, effect of lodging,
52

Richards, A. N., 341

Riddiford, Lynn, 82

Riffle sifter, cost studies, 208; fi-
nancial returns, 208; for Alaska
salmon gold, 204-208; inven-
tion, techniques tested, 205-
206; limitations on use, 205;
problems, 206; redesigning,
206-207; T-bar arrangement,
design, 205-206; T-bar ar-
rangement, testing, 206, 207

Roadsides, erosion control, studies,
77

1
Roadways, see Highways
Roberts, Norman E., 84-87
Robinson, Rufus, 193
Rogers, Cyril ‘‘Bruce’’, 207
Rota, eradication of oriental fruit

y, 83
Rothan%sted Experimental Station,

21
Russet Burbank potato, 279
Russians, average potato intake, 317
Rust, control, in wheat, 239
Rust canker, genetic control, 53
Ruvuma Development Association,
258

Saarinen, Pellervo, 73

Sadler, A. M., 292

Sailer, Reese I., 108-110

Salmon, S. C., 236

Salmon, amount produced in
spawning riffles, 204; female,
nest building, 205; fishery, res-
toration, 27; life cycle, 204—
205; migration to birthplace
to spawn, 204; on spawning
run, changes, 204; production,
increased by riffle sifter, 204—
208; reproductive process, 204,
205; spawning; effect of clean
gravel, 204, 205; value, 204

Salt, damage to concrete, 162, 163;
onathoroughfares, amount used,

16

Sanibel, screw-worm eradication,
b

Sanitation, lack, in food handling,
13

1

Santa Ynez Mountains, 210

Sardines, harvest, 25

Sateliite, resource sutveying by, 13—
9

Sawfly, pine, 82

Scale, Ocontrol, Bell rhodesgrass,
11

Scale insect, biological control, in-
effectiveness, 109; characteris-
tics, 108; control, by parasite
wasp, 109-110; control, maxi-
mum benefits, 110; hosts, 108;
infestation of rhodesgrass, 108;
occurrence, 108; problems in
restoring infested land, 109

Scaling, concrete, 161, 162, 163

Scarbrough, John, 120

Schaefer, Vincent, 219, 220

Schar, Raymond D., 44-48

Schuster, Michael, 110

Scofield, William H., 150-153

Screw-worm, sterility eradication
technique, 55

Sea cow, see Manatees

Seafood, world harvest, 21

Sea-Land service, 242 X

Seals, fur, fishery restoration, 27

Sealskins, harvest, 27

Sebago potato, 277

Sebotf, ay, 148

Seedfly, ragwort control, 88-89

Seedling, pine, sap extraction, 51

Seeds, hybrid spinach, production,
62; lettuce, planting, 60

Seedskadee Development Farm,
demonstration -of open-ditch
irrigation, 117

Seersucker, chemically treated, test-
ing, 312-313; cotton, cool and
carefree, 311~313; fabric struc-
ture, 311; reason for drop in
popularity, 311; reducing fabric
production cost, 313; reviving,
312; strength, effect of thpe.o
yarn used, 313; test marketing

T ogram, 313

Segall, R. H., 353, 354

Selenium, adding to soil, effects,
367; amount in humans, 367-
368; amount taken up by alfal-
fa in treated soil, 367; animal
needs, 366; deficiency, cause of
disease in Guatamalan chil-
dren, 368; deficiency, disease
in livestock, 363, 364, 365; ex-
cess, danger to livestock, 363;
left in treated soil, outcome,
367; length protective effects
when added to soil, 367; meas-
uring content in plants and

animals, 365; nutritional
value, 365; occurrence, re-
gional patterns, 365, 366,

367; problems to be solved,
368; relation to vitamin E,
364; toxicity, 366; vital but
toxic needle in a haystack,
363-368

Selye, Hans, 63 |

Sensor, electronic, use
controlled drainpipe

in _laser-
laying,

70, 71 .

Sensory evaluation studies, pur-
pose, 360-361

Sewalge,. disposal, early system, 197;
iving filter for, 197-201

Sguros, P. L., 233, 234

Shadscale, 229

Shannon, William G., 184-189

Shapiro, Sidney, 20-33

Shawnee National Forest, 169

Shearlings, tanning, use of gluta-
raldehyde, 303 .

Sheep, average crop, 67; breeding,
goal, 67; breeding, hormone
treatment, 66; breeding, restric-
tion, 66; controlled reproduc-
tion, 63-64, 66—67, 68; em-
bryonic development, effect of
temperature, 35-36; flock man-
agement, effect of frogester-
one injections, 63-64; out-of-
season breeding selection, 67;
role of hormones in reproduc-
tion, 66-67

Sheepskin, uses, 300

Shellfish, *freeze-dried, 32; fresh,
'mcream.nF storage life, 31-32

Sheridan, Bill, 204

Shields, Herbert J., 204-208

Shimshi, D., 216

Shock, causes, 314, 315; treatment,

314, 315

Shrimp, 28; fishery, locating, 30

Shrubs, and trees, new look for
homes, communities, 153-161;
deciduous, decline in use, 158;
improvement, need on big-
game ranges, 228; use in re-
storing ranges, 223, 224

Siduron, 275, 276

Silo unloaders, components, 126;
electronic control, 126

Skins, reptile, uses, 302

Slatyer, R. O., 216

Sleeping  sickness,  horses, see

Equine_encephalitis .

Sleepamg sickness, wakes again,
-359

Smeltzer, Russell, 87

Smeltzer, Vernon, 87

Smith, Glen H., 193

Smith, P. G., 61

Smitl;MWilson L., Jr., 352-353,



Smoke, elimination as air pollut-
tant, 142

Smokejumpers, bases, 197; first or-
ganized, 194; modern, advant-
ages, 196; number, 197; physi-
cal training, 195, 197; role in
forest firefighting, 193-197;
total jumps, 196; type of em-
ployees, 197; use of aerial re-
tardant bombers, 196; use of
helicopters, 197

Smokejumping, development of
arachute static line, 196; ef-
ect of World War II, 196;
equipment, 194; use of modi-
fied military parachutes, 196;
value, in recent years, 196

Smoot, J. J., 353, 354 .

Snail, control, use of marisa, 230;
mermaid, and flea beetle, 299—

23

Snow depth, relation to pressure
pillow size, 185

Snow pressure pillow, aid in water
supply forecasts, 184~189; con-
struction, 185, 187; damage-
roof, 189; function, 185; re-
aying information, 185-186;
sizes in relation to snow
depth, 185; testing, 185; wild
animal prof)lems, 189

Snow surveying, data collection,
use of telemetry system, 186;
electronic, 186; instrument sys-
tem, 184; manual method, 184;
u;eg of pressure pillows, 184—
1

Snow, surveyors, requirements, 184;
11'0{: in water supply forecasts,
8

Sodium arsenite, 261

Soil, as effluent filter, land needed,
201; benefits as effluent filter,
199-201; phophorus fixation,
importance, 201; selenium-
containing, distribution sur-
vey, 364-365; selenium-
treated, effects, 367; surveys,
use in highway designing,
177-179; stabilizers, 138;
treating to prevent termite
damage, 262; types used for
filtering effluent, 199

Sopper, William E., 197-201

Sorter, automatic, detectin,
quality, 298; electric, ¢!
8

fruit
erries,

South, reforestation, role of re-
search scientists, 180; tree nur-
series, annual sales, 50

Southern Plywood Corp., 181

Soybean, countries where grown,
256; research aims, 256

Soybean mill, Africa goals, 258;
countries introduced to, 258;
designed for manual opera-
tion, 257; developers, 256, 257,
258; introduction in Brazil,
258; output, 258; personal
benefits, 257; process, 258; pur-
pose, 256; self-help, new wea-
pon against hunger, 256-258

Soy flour, price, costs involved,
257; protein value, 258

Spalling, concrete, 161

Sperm, heat-stressed, embryo sur-
vival rate, 36

Spinach, acreage in United States,
61; designing for mechanical
harvesting, 61-62; hybrid, seed
production, 62; mildew resist-

ant, 62; percentage machine
harvested, 61; varieties, 62;
yield, 61

Spraying, air volume, application
rates, 122; ultralow volume,
see

Sprays, aerial, pesticidal elimina-
tion of diluents, 122

Spruce budworm, control, 124

Spurlock, Hughes, 174

Stake test, for chemicals, 261

Stalfelt, M. G., 215

Stamm, A. J., 148 .

Staphylococcus, resistance to peni-
cillin, 344 .

Starcgll,sbranch-point linkage, 314~

States, port facilities, adapting for
containerships, 242

Statistical Reporting Service, role
in farmland valuation, 151-

153

Steel, protecting from fire with
wood coverings, 321

Steele, Mrs. Wilmer, 38

Steele, Wilmer, 38

Steiner, Loren, 83 .

Sterilization, animal, uses, 57; in-
sect, 54-57

Stevenson, F. J., 277

Stewart, Faye, 203

Stodola, Frank H., 339-344

Stomata, closure, side effects, 213;
closure, with enzyme inhibi-
tors, 215-216; control, 214-
215; control, effect on field
crops, 216; control experi-
ments, 215-217; experimental
control, effects on pines, 217;
functions, 213-214; pattiai
closing, 215; regulation, effect
on evaporation, = 215-216;
shrinking, soil moisture con-
served, 216, 217; simplest con-
trol method, 215

Strawberry, Suwanee, tissue culture
technique, 10-11

Strontium, radioactive, see Radio-
strontium

Stuart, Neil W., 284, 285, 287, 288

Sulfur dioxide, leaf injury, 143;
resistant flants, 144; sensitive
plants, 144

Sullivan, W. N., 345-348

Summers, Ron, 191, 192-193

Summers Gyro-Car Co., 191

Sun, energy, -use by dwarf rice, 255

Sundance Mountain fire, 211; dis-
tance covered, 223

Sundberg, Ulf, 202-203

Surveys, consumer, purpose, 360

Swine, controlled reproduction, 68

Sycamore, advantages as short-
term wood producer, 42, 43,
44; characteristics, 42, 43, 44;
plantings, growing space, 43;
potential uses, 43, 44; root-
stocks, yields, 43; silage con-
cept, 42-44; sprouts, harvest-
ing, 43: uses, 43

Synthetic fabrics, increased use, 264

Szeicz, G., 216

Taiwan Agricultural Research In-
stitute, 254 .
Tanks, use as water storage facili-

ties, 138
Tanner, converting pelts to leather,
299

Tansy ragwort, 88 .
Taste tests, see Sensory evaluation

studies

Taylor, Eleanor C., 263-267

Taylor, Pete, 219, 221

Telemetry system, remote control,
improvement in automated irri-
gation, 117; use in data collec-
tion for snow surveying, 186

Temperature, controlled, effect on
plant growth, 284, 285; effect
on embryonic development, 35—
36; storage, effect on flower
bulb blooming, 284, 285

Termites, caste structure, 260:
chemical control, 261; control
in houses, safety precautions,
262; damage, cost, 260; dam-
age, prevention by treating
wood, 260: effective chemicals
for control, 261, 263; For-
mosan, 260, 263; invasions,

cause, 260; in wooden struc-
tures, purpose, 260; prevent-
ing infestations, 262; protect-
ing wood against, 260-263;
research, 261; testing ground
for chemical control, 261; un-
derground colonies, 260

Terrill, Clair E., 67

Thinners, chemical use in apple
production, 99-100

Thom, Charles, 340, 341

THPC, see Flame retardant

Tobacco, use in air pollution de-
tection, 145-146 .

Tomato,  breeders, maintaining
quality factors, 105; breeding
plants for mechanized produc-
tion, 104; characteristics, for
mechanized production, 103;
commercial planting method,
105; effect of oversupply of
nitrogen,  106;  fertilizing,
use in mechanized production,
105, 106; for processing,
amount machine harvested,
107; for processing, average
yields in California, ~105;
handling _ problems ~ during
mechanized production, 106-
107; harvester, 103; irrigation,
use in mechanized produc-
tion, 105, 106; labor man-
hours eliminated by harvester,
104; planting, simultaneous
operations, 107; precision seed-
ing, 105; roblems in mecha-
nized production, 107; rede-
signing, for mechanized
production, 103-107; varieties
developed for mechanized pro-
duction, 103; yield, effect of
Flaqting method, 105

Total digestible feed energy, 73

Towns, small, saving by creating
big industries, 179-182

Trails, forest, transporting cargo,
190-193

Trade, international, cost of paper-
work, 246; world, revolution,
bz container shipping, 240-
247

Trail hauler, gyro, makes mules
blush, 190-193

Transportation, research, effects on
effective container shipping,
246-247; revolution, container
shiﬁpi‘ng, 240-247 .

Tree, has potential for treating
cancer, 310; shaker, saves our
cherry pies, 84-87

Trees, and shrubs, new look for
homes, communities, 153-161;
black walnut, improved breed-
ing program, 166-167, 168—
169; chaining, 228; deciduous,
varieties recently patented, 155:
clearing to increase rainfall
runoff, 138-139; faster grow-
ing, are boon to South, 48-53;
for crossbreeding, selection,
51-53; growth, effect of
effluent application, 201: nur-
series, annual sales, in South,
50; ornamental, greatest need,
157-158; seedling hardwood,
fight for survival, 167; varie-
ties, for future development,
157; see also Hardwoods,
Sycamore

Thunderstorms, effect of cloud
seeding, 219, 220

Trenching machines, use in field
drainage, 69, 70

Trout, lake, 29

Trypsin, inhibitor, deactivating,
257; needed for protein di-
gester, 257 .

Tsetse fly, eradication from Africa,

57
Tso, T. C., 287-288
385



Tulips, in South, need for cold
storage of bulEs, 285-286
Turkey Red wheat, 237

Ulberg, L. C., research program on
embryonic death, 34-35, 36,

37

ULV, acres treated, 122; advant-
ages in large-scale operations,
123; application rates, 122,
123; brings new benefits in air
war on pests, 121-125; con-
trol of cereal leaf beetle, 122;
cost savings, 123-124; defined,
122; degree of drift, 124; in-
creased biological activity, 124;
principal feature, 122; rate of
evaporation, 124; registration
requirements, 124-125; uni-
form drop size, 124

Unidegtlﬁed feed factor, grasses,
7.

Unifc;;r}‘: atomization insecticides,

United Hardwood Forestry Pro-
gram, 168 .

UnitggsNation’s Children’s Fund,

United States, number of broilers
produced, 37, 38; Southeastern,
screw-worm  eradication, 55;
sspmach acreage, percentage,

1
United States Interstate System,
. mileage, 17
Upjohn Co., 65
rea, increased, effect on milk
yield, 249-250, 251; replacing
protein requirement of milk
cows, 248
Utah, deer-livestock management,
225; first Federal forest re-
serves, 225-226; grazing areas
exploited, 225; fmntmg restric-
tions, 225-226
Utah State University, work in
electronic snow surveying, 186

Van Soest, Peter J., laboratory test
for grass, 75-76

Vantress, Charles, 39

Vegetables, bulk freezing, 270; de-
signing for mechanical har-
vesting, 58-62

Very important people, 324-328

Viburnum, 159

Virginia, offshore islands, outbreak
of equine encephalitis, 357~

358
Virtanen, Artturi I., 248-251
Virus, equine encephalitis, animals
susceptible, 356; linkage to
arthropods, 356; organs at-
tacked, 356; strains produc-
ing, 355; transmittal by mos-
. quito, 356-357
Vitamin, plays key role in flavor of
. milk, 304-307
Vitamin E, effect on milk flavor,
305, 306, 307; in forage,
effect of harvesting and pre-
serving, 305, 307; major func-
tion, 305; preserving content
of forage, 307; relation to se-
. lenium, 364
Vitamins, in grasses, 72,
Vogel, Orville A., 236,

239
Vogt, George, 231
Waggoner, Paul E., 213-217

Wahlgren, Harold, 148
Walnut9, seedling growth rate, 168,

73
237, 238,

16
Walter, H. E., 292
War Production Board, 343
Washington Street, food whole-
sq.!ers market, 130-131, 132
Washington Street market, defi-
ciencies, 132-133; facilities for
moving produce, 132-133;

386

number of stores, 132; reloca-
tion, 134; storage facilities,
132-133; study, 132-135; value
of produce moved, 132

Wasp, livens up beef production,
108-110; parasite, scale con-
trol, 109~110

Waste Water Renovation and Con-
servation Project, 199

Water, disputes, during eatly West’s
settlement, 188; forecast head-
aches, eased by snow pressure
pillow, 184-189; forecast in-
formation, public release, 187-
188; highest producing areas,
187; how to use on lawns,
274; imigation, causes of in-
efficient use, 115; loss from
plants, 213; new-old abra-
cadabra, reverses disappearing
act, 135-141; quality, improv-
irzg through water harvesting,
141; repellant, 348-251; re-
source, effect of discharge of
effluent, 198; resources, im-
proving through water har-
vesting, 139; saving through
automated irrigation, 115-121;
spent by plants, saving, 213-
217; storage facilities, 138;
supply forecasts, basis for reg-
ulation, 188-189; supply fore-
ca.its, role of snow surveyors,
18

Water core, apples, chemical delay,
102

Watercoutses, natural, discharge of
treated effluent into, 197, 198

Water harvesting, 135-141; de-
fined, 135; history of, 136;
other uses, 139, 141; research
aims, 136

Waters, inland, fish management,

29; inland, gredator control,
29-30; inland and sea, food
from, 20-33

Waterweeds, area cleared by man-
atee, 233; biological control,
229: control by manatee, 232,
233-234; control by marisa,
230, 232; control by natural
enemies, 229-234; dense
growths, control needed, 230;
population, relation to marisa
population, 230; problems,
229; species eaten by marisa,
230; t?e eaten by manatee,
233-23

Weaver, Merle L., 317-320

Webb, Byron H., 289-293

Webb, Charles D., 52

Webb, Raymon E., 5862, 103-107

Weeds, control by insects, 88-89;
growth, nutrients responsible,

200
Weevils, attractant,
structure, 79
Weidhaas, Donald E. 293-296
Weinberger, John, research, stone
fruit breeding program, 337~

339
Wells, P. A., 341

chemical

West, early settlement, water
disputes, 188

Whales, baleen, 23

Wheats, adaptability of semi-

dwarfs, 239; disease resistance
research, 238-239; effect of
reduced straw length, 239; ef-
fect of semidwarfs on people,
239; Mexican, acres seeded,
237; research, success-making
factors, 239; rust control, 239;
semidwarf, breeding projects,
239; semidwarf, limitations,
238; semidwarf, sources, 239;
semidwarf, use of nutrients
and = moisture, 238; short,
breeding program, 236; short-
strawed, countries where used,

237; varieties, 236, 237;
variety development, phases,
239; yields, effect of fertilizer,
236; short, stand tall, 236-239
Whitaker, Thomas W., 58-62
White House Conference
Natural Beauty, 176-177
White mold, 61
White muscle disease, 363, 364,
365, 366, 367 ]
White Plymouth Rock broiler, 39
Whittenberger, R. T., 85,
Wildlife, important resource, 223,

225

Wilke, Richard, 206

Willamette National Forest,

Williams, Carroll, 82

Williams. Max W., 98-102

Windus, W., 303

Winters, H. F., 153-161

Wittmus, Howard, 117

Wittwer, S. H., 5

Wood, William C., 193-197

Wood, can protect you from fire,
321-324; chemically treated,
prevention of termite damage,
260; consumption, 50; dimen-
sion changes, problems
caused, 147-148; fire resist-
ance, 321, 322; fire-retardant-
treated, advantages, 322, 324;
methods of treating with fire
retardants, 322; PEG process,

; PEG-treated, character-

istics, 147; PEG-treated, uses,
147; rate of penetration by
fire, 322, 323; specialty prod-
ucts, | mdustéy type, 148;
specialty products processing,
upse of PEG, 147-149; use as
fire door, 321; use in protect-
ing steel from fire, 321

Woodland, juniper-pinyon, forage
loss, 227

Wood products, from native hard-
woods, problems, 148

Woodroff, J. G., 267-271

Wool, chemical modification, 264-
265; interfacial polymeriza-
tion, treating procedure, 265;
loss of market to synthetics,
264: shrinkage prevention re-
search, 264, 265; standard of
excellence, 264; WUR
process, 263-267

Woolsand Mohair Laboratory, 264,
267

on

203

Woolens, machine-washable, 263;
no-iron effect, research, 267;
treatment with fluorine com-
pounds, 267

Worcester Foundation, 64

Work, R. A., 185 .

WURLAN, commercial trials, 265~
266; process, number manu-
facturers adopting, 263; tech-
nique for application, 266-
267; testing results, 266; wool
gaébnc for modern living, 263-

7

X-rayz use in insect sterilization,
5

Yarder, use in balloon logging, 202

Yeatman. John, 2

Yellow mealworm, development,
effect of synthetic hormone, 97

Zaumeyer, William J., 58-62

Zebu, Indian cattle, advantages
over British breeds, 94; use in
crosshreeding, 94

Zelitch, Israel, 215

Zero milk, composition, 250, 251;
fat composition, 251; flavor,
250-251

Zimbelman, Robert G., 65

Zimmerman, P. W., 142

Zobel, Bruce, 52

Zooplankton, 23
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