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...20 YEARS

HE FIRST ISSUE OF CALIFORNIA AGRI-

CULTURE was produced and distrib-
uted in December, 1946 — 20 years
ago. World War II had just ended and
many in the armed forces were still over-
seas waiting to return home. The shortage
of automobiles was easing and one manu-
facturer had dared to come out with a
radical design called the “bustle back”
that would be adopted by the whole in-
dustry. England was gossiping over a
rumor that their Princess Elizabeth was
showing interest in a young Greek prince
named Philip.

Farmers, like most other people, were
beginning to catch their breath after liv-
ing and working through four years of
wartime economy. It was a time to try to
forget the recent past, to take a good look
at the present, and to start planning for
the future. Wartime research had un-
leashed the energy within the atom. Scien-
tists (with the University of California in
the forefront) had developed many new
deadly weapons—both physical and
chemical. Peacetime conversion of this
scientific capability was a major con-
sideration. The answers to many ques-
tions lay in research, and the facilities for
research had long been well established
in our colleges and universities through
the agricultural experiment stations of
the Land-Grant College system.

Scientists in the California Agricul-
tural Experiment Station, who had done
much to help farmers maintain high
levels of production through the war
years, turned their attention to scientific
discoveries made available by wartime
research for the solution of the many
problems of farmers, food processors, and
distributors. Nerve gases developed for
wartime use against human beings were
found to be useful against plant pests, and
radioactive isotopes (by-products of
atomic research) made excellent “trac-
ers” for studying problems connected
with both plant and animal life—to men-
tion only a few of the new tools. The pub-
lication CALTFORNIA AGRICULTURE
was started to report research progress
made by these scientists and to get this in-
formation quickly to the farmer.

During its first year of publication,

CALIFORNIA AGRICULTURE was a

LATER

Along with the establishment of state agricultural ex-
periment stations in the Land-Grant Colleges, the (Fed-
eral) Hatch Act of 1887 also provided, in part, ”. . . that
bulletins or reports of progress (in research) be published
at said Experiment Stations at least once in three months,
one copy of which shall be sent to. .. such individuals
actually engaged in farming as may request.. . .” In Cali-
fornia, bulletins report new research that has been com-
pleted, whereas CALIFORNIA AGRICULTURE offers a
continuing report of progress on research still under way
Authorship of most of the articles is within the experiment
station staff; however, as a result of the increasing em-
phasis on field research, an increasing number of Agri-
cultural Extension Service farm advisors and specialists
also participate.

C. F. KELLY

Director, University of
California Agricultural
Experiment Station.

From the California Agricultural Experiment Station’s statewide program of
research, a wealth of information has become available to farmers, processors,
home gardeners, stockmen, foresters, and consumers. In addition to the circulars,
bulletins, and monthly reports of progress in CALIFORNIA AGRICULTURE during
the past 20 years—all of which have some immediate practical application—
thousands of papers and articles have been published by the Station’s staff
members in journals and other scientific media circulated throughout the world.
The California scientists in return, have received and read thousands of similar
reports and kept in constant communication with colleagues in related fields—
with the aim of focusing the total knowledge gained from research on specific
problems in agriculture.

CALIFORNIA AGRICULTURE can be justifiably proud of its part in getting agri-
cultural research information to California farmers, agribusinessmen and re-
searchers. From a modest beginning 20 years ago, the magazine now counts its
circulation in the thousands. Hundreds of copies are also sent to foreign countries
every month, and the many letters received from grateful readers attest to the
fact that a worldwide need is being fulfilled.

four-page newspaper printed in the popu-
lar tabloid format. In 1948 the format
was changed to the present 16-page maga-
zine printed on high-quality paper. Cir-
culation of the publication, then as now,
was by mail subscription to individuals,
upon request. The press run for any one
issue of the monthly publication has
varied upward to 40,000 copies. Approxi-
mately two-thirds of the copies go to Cali-
fornia farmers and agribusinessmen. The
remainder go to individual researchers,
libraries, educational institutions, and
governmental agencies worldwide.

CALIFORNIA AGRICULTURE, DECEMBER, 1966

On the opposite page are reproduc-
tions of faded headlines of articles that
appeared in the first few issues. The fol-
lowing summary of reports from today’s
experiment station researchers reveals a
few of the many achievements that fol-
lowed these articles in the next twenty
years:

Cotton

Mechanization in cotton was some-
thing very new in 1947. The following
year saw the beginning of a cooperative
growers program to study the subject.
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the research continues . . .

By 1962 about 90% of the California
crop was being mechanically harvested,
thanks not only to improvements in the
harvesters, but to precision planting, ma-
chine topping, chemical defoliation and
other practices that grew out of the pro-
gram. Close cooperation between U.C.
plant pathologists and researchers with
the USDA Cotton Field Station, Shafter,
resulted in development of Acala 4-42
cotton with its tolerance to Verticillium
wilt, which had seriously crippled the
early cotton industry in California. Suffi-
cient seed was available by 1949 to allow
commercial-scale distribution, and the
value of this cotton disease research to
California growers since then has been
inestimable. Further research is in prog-
ress on a virulent form of Verticillium
wilt that is now causing serious losses to
cotton growers in the San Joaquin Valley.

Tomatoes

Today’s research in mechanization also
includes projects with fruit and vege-
table crops, and constitutes a major ef-
fort in both northern and southern Cali-
fornia. One outstanding success in the
past few years has been the development
of the tomato harvester by U.C. agricul-
tural engineers. Commercial machines
now harvest more than 70% of the can.
ning tomato acreage in the state. Plant
breeders also played an important role in
mechanization successes by developing
a new tomato variety with an elongated
shape as well as other qualities permit-
ting a one-time machine harvesting op-
eration. Research on cultural practices to
allow maximum yield and quality of
these new varieties has also been an es-
sential part of the mechanization pro-
gram.

Development of fumigation techniques
with methyl bromide for control of
broomrape (a parasitic seed plant at-
tacking tomatoes at their roots, and
capable of destroying the crop) is an
accomplishment of the past 10 years—
through work of U.C. plant pathologists,
assisted by research workers with the
State Department of Agriculture and
commercial engineers who designed the
soil injection equipment.

Strawberries

Soil fumigation of strawberries with
mixtures of chloropicrin and methyl bro-
mide for control of Verticillium disease
as well as of many insects, nematodes,
and weeds has contributed greatly to to-
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from Tulelake

Tulelake Field Station is located next to the
Oregon border in Siskiyou County and is con-
cerned mostly with research in field and vege-
table crops adapted to the area—particularly
barley and potatoes—as well as exploratory
work on new crop possibilities.

to Imperial

Imperial Valley Field Station is located near
the Mexican border in an ideal environment
for desert agricultural research. The experi-
mental work is concerned mainly with field
crops, alfalfa, livestock management, and veg-
etable crops.

from termites

Termite research is only a part of the extensive
program for control of pests and of diseases of
both plants and onimals. Experiments are
being conducted at all 10 of the field stations
and by many departments of the four Univer-
sity campuses involving agricultural research.

to tomatoes

The mechanical tomato harvester shown here
owes its existence to prototypes developed by
UC agricultural engineers. The success of com-
mercial machine harvesting was also dependent
vpon plant breeders who developed a tomato
variety with an elongated shape and other
qualities making it more adaptable to the one-
time, mechanical harvesting program. Research
on cultural practices involved in this machine
adaptation has also been an important phase
of experiment station work in recent years.



dav’s production of more fruit on only
a fraction of the California acreage in
production in 1946. Just the year before
(1945), U.C. plant pathologists had re-
leased the two world-famous strawberry
varieties, Shasta and Lassen, which were
resistant to the destructive yellows virus
complex.

Citrus

Quick decline in citrus was found to
be caused by the tristeza virus, which
was transmitted from one tree to another
by an insect vector. By testing hundreds
of different rootstocks, scientists at the
Citrus Research Center found that cer-
tain rootstock-scion combinations were
tolerant of the virus, and the threat to
southern California’s citrus industry by
quick decline was practically eliminated.
In recent years, urbanization has hit
many of the old citrus areas of southern
California, and the resettlement of a con-
siderable acreage north of the Tehachapis
into the southern end of the San Joaquin
Valley has caused another set of problems
for growers and scientists. Agricultural
engineers are also busy attempting to
mechanize all possible aspects of citrus
production, from pruning through har-
vesting.

Brucellosis

In 1946 the incidence of brucellosis in
California’s dairy herds was about 18%,
although investigations aimed at control-
ling the disease had been going on for
more than 10 years. By December 1946,
U.C. scientists were ready to report on
their research and make certain recom-
mendations. These recommendations,
printed in CALIFORNIA AGRICUL-
TURE, implemented by state legislation,
and adopted by the dairy industry, were
largely responsible for the decline of bru-
cellosis to less than 1% today. California
is now a modified-accredited, brucellosis-
free state and 22 of the 58 counties are
fully certified as brucellosis-free. Re-
search continues with emphasis on the
critical identification of the various
strains of the causative organism and on
better methods of diagnosing this destruc-
tive cattle disease.

Pesticides

For a number of years before 1947,
the chemical recommended for control
of codling moth on apples and pears
had been lead arsenate—a dangerous
stomach poison for humans if acciden-
tally consumed. DDT showed promise
of giving safer and better control, as

reported in CALIFORNIA AGRICUL-
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TURE, February, 1947. Further investi-
gations led to the introduction of dozens
of new and improved chemicals—to the
point that pest control recommendations
for most crops are now published only
on a year-to-year basis (and many of
these have to be supplemented during the
year). The 1966 programs published for
apples and pears still list DDT as an
acceptable control measure for codling
moth, but show two other, newer, chemi-
cals as being preferable. Lead arsenate
no longer is mentioned in the spray
schedules.

Residues

DDT has been replaced in many cases
with shorter-lived chemicals so that the
necessity for washing to rid crops of cer-
tain chemical residues has been reduced
or eliminated in some cases— except for
material destined for use in baby food.
The University has set up a special pesti-
cide residue research laboratory for con-
tinuing work in the protection of food
products.

Micronutrients

The study of micronutrients in the soil
has become very important, and research
pointing up the need for these trace
elements in soil has been of great value to
farmers. Citrus crops, for example, have
been shown to need varying amounts of
iron, manganese, zinc, copper, boron,
and molybdenum. A deficiency of just
one of these elements may seriously affect
tree vigor, productiveness, or fruit size.
Testing for and recognizing excesses or
deficiencies of soil elements from alumi-
num to zirconium is the subject of an
800-page book published in 1966 by the
Division of Agricultural Sciences, with
contributions by twenty staff members.
This book is considered the “bible” on
the subject of soil nutrients, and is being
purchased by scientists all over the
world.

Mastitis

Over the past 20 years, research in
mastitis has come a long way, thanks to
the work of experiment station scien-
tists, with the cooperation of agricultural
extension service staff members. The
California Mastitis Test (CMT) is now
applied to thousands of cows at monthly
intervals here and in other states. This
test provides a quick and easy method
for the dairyman to detect the disease
before severe damage from the infection
develops. The use of CMT has also re-
sulted in recommendations for upgrad-
ing milking equipment and techniques,

1966

not only in California, but throughout
the nation.

Integrated control

Colonization of the wasp Macrocentrus
ancylivorus to control the Oriental fruit
moth in peach orchards continued from
1944 until 1947, Over 58,000,000 para-
sites were released. In 1947, when the
pest dwindled to nondetectable numbers,
the program was discontinued. In 1954
the Oriental fruit moth again became a
pest. Although control practices involv-
ing the use of the newest insecticides
were promptly adopted, the moth con-
tinued its damage, especially in cling
peach orchards. In 1964 a project to de-
velop an integrated control program for
pests of peaches was initiated with the
cooperation of the Cling Peach Advisory
Board. The use of parasites, both native
and imported, including M. ancylivorus
plus the judicious use of insecticides and
the appropriate cultural practices are
now being coordinated to achieve effi-
cient control of the Oriental fruit moth
and other pests of peaches. Such inte-
grated control projects—combining bio-
logical and chemical control with cultural
practices and resistant varieties—have
since contributed to the solution of insect
and plant disease problems in some crops.
One noteworthy example of the successful
use of integrated control in recent years
was the project for regulating the popu-
lation of the spotted alfalfa aphid. A re-
search program for integrated control of
grape pests, particularly the grape leaf-
hopper, has been expanded in recent
years, with industry support.

Poultry

Selection and management of turkey
breeding stock, along with other prob-
lems of poultrymen have received con-
siderable attention. The experiment sta-
tion’s research has resulted in better
methods of artificially inseminating
birds, as well as designs for houses in
which both light and temperature are
closely controlled by automatic machin.
ery. Today 80 to 90% of all California
turkeys are hatched by means of artifi-
cial insemination, and are started under
light- and temperature-controlled (LTC)
housing to increase growth rate and feed-
ing performance of the birds.

Avocado root rot

In 1946 the role of the fungus, Phy-
tophthora cinnamomi, in avocado root rot
was not clear. Research has since shown
it to be the principal cause of the disease.
An extensive collecting and testing pro-
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gram has shown that there are differ-
ences in rootstock susceptibility, and that
some small-fruited species of the genus
Persea (native to Latin America) are
immune to the discase, but not graft-
compatible with our commercial avocado
species. Discovery of the primary role of
P. cinnamomi in the disease has led to
research on control of the fungus by both
chemical and biological means. Effective
fumigants have been found, and a non-
phytotoxic chemical for use in irrigation
water zives additional promise for con-
trol. Much is now known about the
fungus; further recearch (under way)
is needed before the problem can be con-
sidered solved.

Enzymes

The proiect by University researchers
started in 1947 to study the role of en-
zymes in the processing of fruits and
vegetables has resulted in ... more ad-
vances in this fie'd during the past 20
years than were made during the pre-
ceding 100 years” according to the au-
thor of the original article in CALIFOR-
NIA AGRICULTURE. The problems
were attacked by plant physiologists,
plant biochemists, food microbiologists,
and enologists. Controlled-atmosphere
storage, improved ripening procedures,
and improved methods of inhibiting
and controlling undesirable enzymatic
changes during processing and storage
were developed and introduced—all re-
sulting in the reduction of losses during
harvest, storage, processing, and distri-
bution of foodstuffs.

Foreign aid

Another development in the aftermath
of World War IT was the interest in help-
ing the emerging nations. The production
of food and fiber being of major concern
nearly everywhere, agricultural scientists
have been called upon to supply informa-
tion, technical assistance, and training
programs for the underdeveloped parts
of the world. California scientists have
been outstanding participants in the for-
eign assistance programs while continu-
ing to help produce more and better food
and fiber for the greatly increased popu-
lation of this country. CALIFORNIA
AGRICULTURE has played its part in
the international exchange of scientific
information by offering a continuous re-
port of progress in California agricultural
research to scientists and students in all
areas of the world.

Influence of .

Shaded Mangers,
And Increased
On Reducing Heat

V. E. MENDEL W. N. GARRETT

FEEDLOT PERFORMANCE of British
breeds of beef cattle fed during the
summer months in the irrigated desert
valleys of California averages 15% less
than the performance of those fed during
the cooler portion of the year. Heat stress
is the major factor responsible for this
lower performance.

The experiment reported here was de-
signed to study three independent
methods for improving feedlot perform-
ance during the period of heat stress at
the Imperial Valley Field Station, El
Centro. The methods were based on the
following assumptions: (1) that a reduc-
tion in the amount of heat re-radiated
from the feeding area to the animals as
they ate could reduce heat stress;
(2) that a reduction in the density of
the hair coat might enhance convective
and evaporative heat losses from the sur-
face of the skin to reduce heat stress and,
(3) that an ample supply of readily
digestible calories (in the form of fat)
could reduce the heat increment (waste

heat associated with an animal utilizing
a feed) and thereby reduce the total heat
load.

The methods tested included shading
the mangers; clipping the hair (from the
entire upper portion of the body), and
feeding a medium energy (4,333 gross
cal/gm dry matter), high protein (15%
crude protein) ration for comparison
with a high energy (4,725 gross cal/gm
dry matter), high protein ration.

Digestion trials

Ninety-six animals were used in this
experiment, of which half were steers
and half heifers, separately penned.
Digestion trials were conducted with
steers during the fall following comple-

TABLE 1. COMPARATIVE TEMPERATURES OF FEED
SURFACES IN SHADED AND UNSHADED

CONDITIONS
Time Shoded Unshaded
°F in manger

7 AM, 84.9 86.0
1P.M, 102.2 131.0
3:30 P.M. 102.9 119

°F in feed storage box
7 AM, 87.4 86.9
1P.M. 1031 131.8
3:30 P.M. 102.4 115.7

TABLE 2. COMPARATIVE RESPONSE OF HEREFORD CATTLE, FED RATIONS OF TWO ENERGY LEVELS,

TO SHADES OVER THE FEED MANGER OR T
PORTION OF

O CLIPPING THE HAIR FROM THE UPPER
THE BODY

Intermediote
eneray

Intermediate

High energy eneray

High energy

Un- Un- . Not . N
Shoded shaded Shaded shaded Clipped clipped Clipped clip,

ot
ped

No. of animals ..........ciiiiiinvnnen 24 23 24 23 ©23 24 23 24
Initial weight, tb ...t 626 622 622 624 625 623 618 627
Daily weight gain, Ib ................. 2.87 2.82 1.90 1.97 2.82 2.86 1.94 1.93
Daily energy gain, megeal. ............ 6.41 6.45 4.49 493 6.48 6.38 4.77 4.64
Sloughter data:

Dressing, 9% ...covvineniiinreniannns 60.8 60.5 58.9 59.6 60.5 60.9 59.7 58.8

Body fat, % ....cvvvevieniniiianiiinn 221 22.7 21.8 23.0 22.6 22.2 22.4 22.5

Corrected carcass,* Ib ................ 675 673 596 630 675 673 617 608
Feed intake and utilization:

Daily feed consumption, |Ib (DM)...... 18.99 1894 1501 1522 1891 19.02 1519 1503

Feed weight/gain, Ib (DM)........... 6.63 7.00 7.89 7.73 6.98 6.65 7.82 7.81

Energy gain/100 Ib, megcal.......... 3209 31.06 2821 2927 31.24 3191 2837 29.12

® Carcass weights adjusted to equivalent caloric content,






