Ag and Food Interprets ...

U. S. fertilizer exports hang up new record

Viruses join force with man against insects
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Big volume of antibiotics in feed; plant disease control promising
Weather data help predict crop maturity, insect and disease attacks
Private companies offering multiple-peril crop insurance

Disagreement continues over food additives legislation

Fertilizer
Exports

Foreign aid program
is factor as nitrogen ship-
ments to Far East hang up
a new record. further rise
forecast

MOST STRIKING FEATURE of 1953
chemical trade was the expan-
sion in fertilizer material exports, a
movement that was still under way
during the first two months of the cur-
rent year. Historically, fertilizer ex-
ports in excess of $75 million by the
United States in any year is unusual.
For the past year such shipments un-
doubtedly surpassed the $61.9 million
total recorded for 1954; possibly the
$91.6 million high mark set in 1949.

It is not necessary to delve very
deeply to discover the factors responsi-
ble for this expansion. Korea, greatly
in need of larger food production, was
enabled through our foreign aid pro-
gram to acquire much needed ton-
nages of nitrogen and phosphate ma-
terials. The extent of this assistance
through the International Cooperation
Administration will be seen in Korea’s
purchases of some $20 million worth
of ammonium sulfate, other nitroge-
nous products, and superphosphates
on two occasions in late 1955, followed
by further bids requested by Jan. 12,
1956, for similar materials involving
a total of $19.5 million.

Expansion in Potash

There was an increase last year as

well in exports of potash, and this
was due, as one large exporter ex-
plained, to the entrance of the Ameri-
can producers into the Japanese mar-
ket. Brazil was a larger buyer of
American fertilizers as trade barriers
became less restrictive. India con-
tinued to import these materials to
supplement domestic production, but
purchases from nondollar sources ob-
tain preference owing to the high cost
of American products. However,
Pakistan bought 20,000 tons of ammo-
nium sulfate here for December 1955
shipment. Small amounts went to
Central and South America.

Capacity Operations in Steel

The impact of all this has been
greatest by far upon ammonium sul-
fate, stocks of which attained an all-

time high point just under 200,000
tons toward the end of 1955 because
of capacity operations in the steel in-
dustry. This is equivalent to more
than two months’ production. Ordi-
narily, surpluses of coke-oven sulfate
are not available for export, but in this
instance prices acceptable to Korea
moved a surplus when it appeared.

Synthetic Sulfate

How much of the Far Eastern busi-
ness is shared by coke-oven sulfate and
the synthetic product is a question
which cannot be answered by the ex-
port statistics. Both types are in-
cluded in the shipment totals. A large
New York factor in the business says
that as a rule the Far East markets for
ammonium sulfate are limited to white,

Total Fertilizer Exports (Millions of Doliars)
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crystalline synthetic material. In the
Business and Defense Services Ad-
ministration in Washington it was
thought that, judging from the high
production rate for the synthetic am-
monium sulfate, the exports have con-
sisted to a large extent of the synthetic
material.

From the same quarter the opinion
is ventured that the record exports
have not alleviated greatly the over-
supply situation in the nitrogen prod-
uct. In discussing the recent Korean
government bid, however, the Phila-
delphia firm of Woodward & Dicker-
son is quoted in a news story as esti-
mating that major steel producers ac-
counted for 64,000 metric tons of the
total 134,000 tons offered by United
States sellers. The steel industry’s
sulfate, of course, is derived from the
coke oven.

American Offers

Bids on the Korean requirements
last January did not indicate any
softening in the market for nitrogen
fertilizers, even if the basic capacity
for these materials is overbuilt. There
were 13 domestic bidders for the
Korean business, plus Japan and
Canada. Prices ranged on a metric
ton basis from $47.025 to $65.20,
f.o.b., or on a short ton basis from
$41.90 to $38, f.ob. Japan’s offer
was higher than most American sup-
pliers at $60.45 per metric ton, f.0.b.

Freight Rates Considered

Our freight rates have to be con-

Fertilizer Exports
(January-September, Short Tons)

1935 1954

Ammonia (anhy-

drous 33,060 28,272
Ammonium ni-

trate (fertilizer

grade) 37,554 2,405
Ammonium phos-

phate (ferti-

lizer grades) 65,539 60,133
Ammonium sul-

fate, coke oven

and synthetic) 353,468 149,623
Lime 64,080 50,641
Potash

(100% K,0) 100,421 45,738
Sodium nitrate 9,571 25,045
Superphosphate:

Normal® 35,229 45,309

Concentrated 40,682 18,258
® Includes enriched and wet-base goods.
Source: Bureau of the Census, Bureau of

Mines.
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sidered in such comparisons. To
Korean ports it is $20 per ton, and half
of the tonnage has to be moved in
American vessels. German firms were
bidders on calcium ammonium nitrate
requirements; Japan and one American
company made the offer on ammonium
nitrate; Germany was the bidder on

ammonium sulfate nitrate; while Japan

bid for all of the urea business totaling
30,000 tons. The offer on the urea
was $123 per metric ton, f.o.b.

American chemical companies were
bidders on the triple superphosphate
needs totaling 10,000 metric tons maxi-
mum, and Japanese and American in-
terests both sought the business in
calcium  superphosphate  involving
30,000 metric tons.

Future Prospects

The general view almost without ex-
ception is that our expanded business
in fertilizer exports will continue for
an indefinite period, or as long as the

foreign aid program remains a basic

policy. There is no question, says a
market factor, but that India, Korea,
Pakistan, Southeast Asia, and the Near
East will be increasingly supplied by
imports. Our capacity for nitrogen is
such that we will have to export sub-
stantially for the next two or three
years.

The same trade authority says that
while European production of nitro-
gen in increasing, their position is
more or less in balance and they have
not been as competitive in the world
markets as they were two or three
vears ago.

While the production of phosphatic
materials and potassium salts is in-
creasing throughout the world, they
are in even better supply balance than
nitrogen.

Two circumstances point to in-
creased fertilizer export business in
1956-57: our over-supply position in
nitrogen which may remain with us
three to five years; and increasing
world demands for fertilizer, more or
less forcing manufacturers here into
the world markets.

The Adverse Factors

A government man’s view is that
foreign fertilizer markets will be
strongly influenced by demands for
crops that are normally fertilized, but
that over-all world demand does not
appear likely to remain as high as in
the past. One reason is that an in-
creasing number of countries are be-
coming self-sufficient. Another is that
surpluses are appearing in the crops
fertilized. In this connection there
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Exports of Nitrogenous
Fertilizer Materials

(Short Tons)

1953 1954

January 49,440 25,205
February 97,057 40,160
March 59,568 16,766
April 76,515 13,291
May 48,403 6,966
June 33,511 23,762
July 31,567 24,293
August 40,228 39,477
September 76,340 29,881
October 82,376 20,585
Nowvember 86,294 32,820
December - 45,465
Source: Bureau of the Census.

are now rice surpluses in most of Asia’s
rice-exporting countries and this may
reduce fertilizer demand for that crop.

Anhydrous Not Likely
to Take Part in Exports

Owing to the absence of receiving
facilities abroad, it is not likely that an-
hydrous ammonia will have a part in
our fertilizer export movement. It is
more likely, some believe, that ammo-
nium nitrate will figure more promi-
nently in this business. Only small
amounts were shipped in 1954, but
the aid program stepped up its exports
considerably. It is a cheaper delivered
source of nitrogen than ammonium
sulfate, and it was introduced to the
Korean farmer probably against his
preferences. Both ammonium nitrate
and urea will find favor there as low-
cost nitrogen sources, exporters be-
lieve,

European Advantage

Competition at the moment facing
American manufacturers abroad is not
pronounced, but increased activity can
be expected from Europeans as we
reach further and further into world
markets. Our competitors in South
America still maintain the advantage of
easy credit terms which they offer to
buyers, and which they insure as to
risk with their governments. FEuro-
pean producers might be more com-
petitive in the Far East right now
were it not for the nitrogen supplies
they are sending to Communist China.
Japan cannot supply the entire Far
East because of insufficient plant ca-
pacity, and we can assume that these
markets will be left to American inter-
ests for some time to come.
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Virus vs. Insect

Viruses, often a nui-
sance to man, join forces
with him against insects

WHILE LARGE NUMBERS OF SCI-
ENTISTS work to synthesize po-
tent chemicals for the selective de-
struction of insect pests, a smaller but
no less active group is busy on another
tack—which might be called nature’s
route. Some members of this group
prefer to pit insect against insect, or
insect against arachnid. An increasing
number are turning to bacteria, pro-
tozoa, fungi, or viruses as the pesti-
cides of choice in certain situations.

Viruses in particular have attracted
interest in recent years. The advan-
tages of virus control are several, and
they are significant when a highly
pathogenic virus is found for a specific
insect pest. First, they are effective.
A single application of even a dilute
virus suspension goes a long way;
viruses multiply and are transmitted
from one insect to another with great
rapidity. Second, and closely related,
the cost in many cases is so low as to
be almost negligible. In the control
of insect outbreaks in forests, in which
thousands of square miles may be af-
fected, biological attack may some-
times be the only one economically
possible. Third, they are relatively
specific, generally having no harmful
effect on beneficial insects or other
forms of animal life. (A few viruses,
however, have been found to attack
several closely related insect species.)

The virus diseases are disseminated
by spraying infested foliage with an
aqueous extract of diseased insect tis-
sues, or in some cases by direct intro-
duction of a virus into a disease-free
population. Greatest effectiveness oc-
curs at high host densities, but even
in less serious outbreaks a virus may
keep insect populations below the level
of economic damage.

One of the most successful of all
virus control programs has been that
initiated in California as a defense
against the alfalfa caterpillar. Field
tests in 1948-49 at the California
Agricultural Experiment Station dem-
onstrated the efficacy of a polyhedrosis
virus as a control measure. Subse-
quent treatment on a commercial scale
involved several thousand acres. One
major commercial grower scooped up
virus-killed caterpillars with a bull-
dozer, squashed them to get a virus
concentrate, and — after diluting —
spraved the suspension to rid 2500
acres of alfalfa caterpillars.

Life size photograph of European pine
sawfly larvae killed by a virus sprayed
in the pine needles

Great success also has attended ef-
forts in Canada toward virus control
of the European spruce sawfly, acci-
dentally introduced from Europe and,
by the mid-30’s, heavily infesting up
to 20,000 square miles of spruce for-
est in eastern Canada. In the courss
of efforts to curb the outbreak by im-
porting parasitic insects from Europe,
the virus apparently was introduced—
also by accident—with shipments of
parasites. The Canadian Department
of Agriculture encouraged spread of
the virus and developed methods of
recovering and disseminating it for
effective control. In some 18 vears of
study, no evidence of increasing resist-
ance to the disease has appeared;
progeny of spruce sawflies which es-
cape one epizootic of the disease
appear as susceptible to the virus as
insects of the original population.

An extremely pathogenic virus for
another pest, the European pine saw-
fly, has given particularly effective
biological control in both Canada and

the United States. The pine sawfly
had entered the United States at about
the same time the spruce sawfly in-
vaded Canada, and by 1938 had at-
tained outbreak proportions in New
Jersey. It has since spread to Ohio,
Michigan, Indiana, Illinois, Iowa, and
other states. First reported in Canada
in 1939, it had spread by 1949 through
most of southwestern Ontario. While
virus disease had been one of the chief
means of controlling the insect in
Europe, no evidence of the disease was
found by entomologists in Canada or
the United States. Fortunately, Swe-
dish scientists were able to supply
virus to the Canadians, who used it
successfully and passed it along to the
United States.

Early U. S. work with the pine saw-
fly virus was done in New Jersey in
1951-52 and in Illinois in 1952. In
1953, gratifying results were obtained
when the U. S. Forest Service co-
operated in applying a small amount
of the virus to a sawfly-infested planta-
tion near Bristol, Ind., and in 1954
over 200 acres of plantation pines
were virus-sprayed by airplane. Rate
of application was one gallon per acre
of a spray containing 1 million virus
polyhedra per cubic centimeter.

Counts on the 23rd day after appli-
cation showed mortality rates ranging
from 45 to 100%, with an average kill
of 899! (Average infestation in the
area had been 132 larvae per tree—
sufficient to cause almost complete
defoliation in an untreated check area.
Defoliation was negligible among the
virus-spraved trees.)

Announcements of effective viruses
are beginning to appear with greater
frequency. Quite recently, a group
in the Agricultural Research Council
at Cambridge, England, announced
experiments with a virus isolated sev-
eral years earlier in Switzerland and
found to be deadly to the larva of the
common clothes moth. It is believed

Electron micrographs of a polyhedron (left) dissolved in weak alkali and virus
particles (right) used for insect control.
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capable of eliminating damage by
moth larvae when sprayed or dusted
into clothing or furnishings. One
drawback to virus control of the
clothes moth is the small size of the
larva; only minute amounts of virus
are produced in each larva, and at-
tempts to propagate the virus in a
larger insect have so far failed.

USDA Used Virus
against Virginia Pine Sawfly

Within the past few months, also,
USDA entomologists at Beltsville re-
ported finding a polyhedral virus dis-
ease fatal to the Virginia pine sawfly.
In a controlled population field trial, a
dosage of 5 billion polyhedra per tree
gave more than 97% mortality of ex-
posed larvae within two weeks. Good
results were obtained also in a larger
trial with a natural field population
spraved at the rate of 3500 million
polvhedra per tree; partial success
was obtained in airplane spraying of
a three-acre pine stand at 20 million
polyhedra per acre.

Cabbage white butterflies are known
to be destroyed by two viruses of the
granulosis type, and the virus research
unit at Cambridge is building up a
supply of virus for use against this
pest. Caterpillars are being propa-
gated during the winter under artificial
lighting and heating; over 8000 lar-
vae had been infected up to mid-
December and the virus extracted
from them stored for use this spring.

A polyhedrosis virus has been iso-
lated from diseased caterpillars of the
wattle bagworm, serious pest of the
wattle crop in South Africa, and ex-
periments looking toward virus con-
trol are under way. A granulosis vi-
rus similar to that affecting caterpillars
of the cabbage white butterfly has
been isolated from diseased nettle
grubs in Ceylon, where tea bushes are
subject to grub attack. Field trials
are planned for this virus, also.

There is even hope that the Ameri-
can cotton bollworm will succumb to
virus disease. USDA scientists at
Beltsville have completed field tests
with a polyhedrosis of this pest, which
—under the name of corn earworm—
is also a serious grain pest. Similarly,
two polyhedral viruses have been iso-
lated at Cambridge from diseased cot-
ton bollworms sent from Uganda, and
control experiments are being arranged
with entomologists on the scene in
Uganda.

The commercial use of viruses or
other biological agents to control in-
sect pests might well mean replace-
ment of at least part of the chemical
insecticides growers would otherwise
use. The virus hardly poses a threat,
however, to the general use of chemi-
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cal insecticides. A more likely role tor
virus disease is that of supplementing
or complementing chemical control
measures. Many insect pathologists
are convinced that the basic informa-
tion already in hand is sufficient to
justify commercial interest, and that
growers’ acceptance of microbial con-
trol measures awaits commercial avail-
ability of the disease-producing sprays.

Logically such products should be
obtainable through the same distri-
bution channels as are chemical in-
secticides. Are agricultural chemical
manufacturers overlooking an oppor-
tunity for potential profit?

Farmer’s
Antibiotics

Big volume going in-
to feed supplements, but use
against plant disease, meat
spoilage shows promise

SALES oF anTIBIOTICS for feed sup-
plements in 1953 amounted to
391,000 pounds; and last vear this had
jumped to 700,000 pounds—a business
amounting to something like $46 mil-
lion a year. Other outlets for anti-
biotics in agriculture are developing.
Formulations are already on the mar-
ket for combating certain plant dis-
eases, and the Food and Drug Admin-
istration has approved use of chlor-
tetracycline (Aureomycin) to retard
spoilage of dressed poultry.

Tests have shown that antibiotic-fed
poultry grow 10 to 15% faster and re-
quire less feed. Practically all com-
mercial poultry feeds today contain

monly used are penicillin, oxytetracy-
cline (terramycin), and chlortetracy-
cline with penicillin most widely used
because of its lower price.

Addition of antibiotics to swine
feeds results in an average growth in-
crease of 10 to 20% and an increase in
feed efficiency of as much as 5%.
Oxvtetracycline and chlortetracycline
are apparently superior to other anti-
biotics in promoting swine growth, but
penicillin is also being used. Accord-
ing to one commercial source, approxi-
mately 73% of all swine are receiving
antibiotic rations.  Oxytetracycline
and chlortetracycline have been shown
to stimulate growth rate of calves
from 10 to 30% during the first 16
weeks of life. Most of the growth im-
provement appears before the calves
are eight weeks old,

Plant disease losses, now costing the
American farmer an estimated $2.8
billion annually, may be measurably
reduced by use of antibiotics. Anti-
biotics are the first group of chemical
substances offering promise for control
of plant bacterial diseases. It is too
early and prices are too high to predict
wide-scale use in this application but
limited commercial testing has been
encouraging. Pfizer with Agrimycin,
Squibb with Phytomycin, Merck with
Agri-Strep, Cyanamid with Acco
Streptomvein, and Upjohn with Acti-
dione are pioneering in the field. Eli
Lilly has undertaken plant pathology
research with an eve to eventual mar-
keting of crop protection products.

Agrimycin contains 153% streptomy-
cin in the sulfate form and 1.5% oxy-
tetracvcline as active ingredients. In
vitro tests have shown that inclusion of
the oxytetracycline prevents or retards
development of streptomycin-resistant
strains of bacteria. Agri-Strep con-

tains 37% streptomycin sulfate. Phy-

antibiotic supplements. Most com-
Antibiotics in Feed
100 OOO Pouns
7
6
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tomycin is a 209 aqueous solution of
streptomycin as streptomycin nitrate.
The streptomycin formulations are
being recommended principally for
plant diseases caused by bacterial
agents. Most satisfactory results have
been obtained against fire blight to ap-
ples and pears, halo blight of beans,
bacterial spot of tomatoes and peppers,
bacterial rot of potatoes, and wild fire
and blue mold of tobacco. As a result
of improved disease control, vield in-
creases have been reported after strep-
tomycin-oxytetracycline treatment of
tomatoes, peppers, and potatoes. Best
response was with tomatoes where
increases as much as 50% over un-
treated plants have been observed.

Glycerol Improves Sprays

Work in Merck laboratories last year
on bean blight turned up this interest-
ing situation: Addition of 1% glycerol
to streptomycin sprays caused several-
fold increase in the concentration of
nonleachable antibiotic absorbed by
the bean leaves. Tomato, pepper, to-
bacco plants, and quince flowers also
absorbed more streptomycin when
used in the presence of the small
amount of glycerol. Informed opinion
now is that other sprays may be im-
proved by addition of glycerol.

Acti-dione, or cycloheximide, is be-
ing recommended for control of cer-
tain plant fungus diseases. This was
the first commercially promising anti-
fungal antibiotic. Actispray (a for-
mulation of Acti-dione) is said to de-
stroy cherry leaf spot fungus even after
the organism has been established on
the leaf for periods up to 96 hours.
The FDA has approved its use on bear-
ing trees up to 4 days before harvest.
Distributor of the Acti-dione products
is Food Machinery’s Niagara Chemical
Division.

Recent studies have shown that
streptomycin may become an impor-
tant fungicide in control of many
downy mildews and related diseases.
Other antifungal antibiotics are show-
ing promise. Squibb’s nystatin with
its low toxicity is potentially a very im-
portant product in this field. And last
fall a new antibiotic called fillipin was
reported by University of Illinois and
Upjohn workers to be active against
plant fungi.

Cost is the big factor retarding the
use of antibiotics for plant disease con-
trol on a wide-scale. As an example,
cost of 100 gallons of Agrimycin at
100 p.p.m. (sufficient to spray one acre
of a vegetable crop) is approximately
$7.20. And Acti-dione for turf dis-
ease costs 30 to 40 cents per 1000
square feet per application depending

Additional protection afforded by add-

ing glycerol to streptomycin sprays
made the difference between two
healthy leaves and two withered ones

on disease being controlled. It takes
a good selling job to interest the far-
mer in expensive crop protection
chemicals and yet each vear his esti-
mated outlay for fungicides alone is
nearly $35 million.

New dust mixtures of streptomycin
are said to cut cost of pear and walnut
disease control from $50 (for spray
treatment) to 85 per acre. University
of California Experiment Station
workers last summer used pyrophyl-
lite clays as streptomycin carriers and
found that in degree of control these
dusts compared favorably with wet-
table form and with copper-lime dust.
On fireblight of apples or pears 30 to
40 pounds per acre of the 1000 p.p.m.
streptomycin-pyrophyllite dusts in each
of four applications during the season
is being recommended.

Food May Be Biggest Market

Antibiotics are getting their first
foothold in the food preservation field.
One company spokesman considers
this as one of the biggest nonpharma-
ceutical outlets for antibiotics in the
future. Late last year the Food and
Drug Administration for the first time
approved the application of an anti-
biotic to food for human consumption.
The FDA approval applied to Cyana-
mid’s Acronize process whereby a
formulation of chlortetracycline is used
as a poultry dip to retard spoilage.
Concentration is low, and all activity
is destroved by cooking.

Under a closely supervised fran-
chise arrangement with Cyanamid the
antibiotic is being applied by poultry
processors at a cost to them of about
one-third of a cent per pound. Results
have been excellent and poultry so
treated retains longer its natural fresh
taste and appearance because growth
of spoilage bacteria has been stopped
or retarded.
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Other formulations adaptable to
processes and practices in the red
meat and fish industries are being de-
veloped. An Acronize process for
beef is now commercially available in
South America. Pfizer people report
that oxytetracycline injected prior to
slaughter makes it possible to keep
pork, beef, and lamb fresh for several
days without refrigeration. Pfizer ex-
periments were conducted at a com-
mercial packing house in Cuba.

Few people in the industry believe
the market for antibiotic feed supple-
ments is near the saturation point. On
the contrary, most are convinced many
animals are not yet getting their anti-
biotic ration; perhaps more important
is the feeling that the level of antibi-
otic content in the feeds may profitably
be raised. One experiment station
worker points out that use of antibi-
otic rations for small animals including
sheep, rabbits, and mink is virtually
an undeveloped field. The same ap-
plies to horses.

In the plant protection field the po-
tential market is tremendous. One
market research department is esti-
mating potential market for chemicals
to control existing bacterial disease
problems to be 834 million. The
antifungal antibiotics have an even
larger potential.

Antibiotics will continue to expand
in the food preservation field as ade-
quate data are amassed for govern-
ment approval. Eventually, meat,

fish, cheese, and vegetable processors
may be big customers for shelf life-
extending antibiotic formulations.

MODERN AGRICULTURE is unable
as yet either to control weather
or to predict it precisely, but it is learn-
ing to adapt itself to weather’s effects.
To date, the most immediately prac-
tical work appears to lie in two major
fields: predicting harvesting dates and
predicting plant insect and disease
attacks.

Canners and other crop processors
would like particularly to be able to
predict how long after planting a
crop will be ready to harvest. With
such predictions in hand, plantings
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Crop processors keep close tabs on weather in producing their raw materials

could be scheduled so as to ensure an
uninterrupted, relatively constant flow
of raw vegetables to the processing
plant, ensuring in turn more efficient
plant operation and procurement of
labor, containers, and transportation.

Heat Unit System
Used fo Schedvle Planting

One way in which this can be done
to a degree—the heat unit system—is
used each year in the U. S. to sched-
ule the planting of several hundred
thousand acres of peas, sweet corn,
and other vegetables. First presaged
by the French scientist, Reaumur, in
the 1730’s, the heat unit system is
based on the idea that any given crop
accumulates heat units above a cer-
tain base line temperature (below
which it will not progress toward ma-
turity) and that the number of heat
units it needs between planting and
maturity is relatively constant and in-
dependent of other factors affecting
plant growth.

While the heat unit system has
variations, the principle can be illus-
trated by its use on peas as developed
by Charles B. Sayre of the New York
experiment  station, In Sayre’s
method, the mean temperature for a
given day, minus 40° F. (the base
temperature for peas), gives the heat
units in degree-days accumulated that
day by the pea crop at hand. And
peas in Sayre’s locale, depending on
their variety, need roughly 1400 such
heat units between planting and ma-
turity. Using long term (10 years
or more) average temperatures for the
area, this heat unit requirement is
translated in advance into the number
of days after planting the peas should
be ready to harvest.

While the heat unit system has
proved a very useful planting tool to
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crop processors, it seldom gives a pre-
cise prediction and can give highly
inaccurate  predictions. Research
aimed at a better method was begun
about 1947 by C. W. Thornthwaite
at Johns Hopkins Laboratory of Cli-
matology established by Johns Hop-
kins University and Seabrook Farms
at Seabrook, N. J.

Thornthwaite studied water among
other things, and found that when soil
moisture supply is such that plants
can get all they need, their transpira-
tion of water to the air and consump-
tion of carbon dioxide from the air
respond in the same way to various
climatic factors. He learned also that
with optimum soil moisture supply,
the water usage of many different
plants is essentially the same and de-
pends more on climate than on the
type of plant. Finally, it appeared
that a plant’s water usage is an index
of its rate of development.

The upshot was a standard unit
representing the amount of develop-
ment that occurs in a plant when it
transpires a unit amount of water.
While many questions remain un-
answered, this approach has proved
more successful than the heat units
system for scheduling plantings at Sea-
brook Farms and has also proved quite
useful for scheduling supplementary
irrigation. In use for several vears
now at Seabrook, it has solved many
labor and harvesting problems, result-
ing in a much more efficient farming
program,

Weather, Bugs, and Disease

Leading the struggle to correlate
plant disease and insect outbreaks
with the weather are USDA’s Plant
Disease Survey and Cooperative Eco-
nomic Insect Survey (Ac axp Foop,
May 1953, page 377). In brief, these
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agencies use data from the U. S.
Weather Bureau and cooperating agri-
cultural agencies to work out plant
insect and disease situation reports
and predictions which are circulated
on a nationwide basis,

On the regional level, J. W. Apple
at the University of Wisconsin has
used a heat unit system for several
vears to keep tabs on the corn borer.
Beginning in February or March, and
using dailv mean temperatures and a
base of 50° F., degree-days are ac-
cumulated and correlated with the
various stages of the corn borer’s life
cvele.  Data collected from 1946
through 1951, for example, showed
that on the average the first eggs ap-
peared 180 degree-days after the first
moths appeared. Such data are used
by a dozen or so people in the area who
set out light traps to detect night
activity of the moths, when the first
eggs are laid, and so on. Thus these
observers need not watch the corn
borer situation closely throughout the
critical period which is several weeks
long, but only when activity is pre-
dicted by the heat unit data to be
imminent.

Another example is the prediction
of bacterial wilt of sweet corn by a
method developed by C. M. Haenseler
of Rutgers and N. E. Stevens of
USDA. Flea beetles, the principal
carriers of this bacterial wilt, survive
in large numbers during mild winters,
and their degree of survival correlates
well with the sum of the mean monthly
temperatures during December, Janu-
ary, and February. In New Jersey, if
this sum is less than 90, bacterial wilt
of sweet corn is not likely to be serious
the following summer; if it is more
than 100, wilt is very apt to be seri-
ous. In March, 1955, following three
seasons of severe infestation, the Cor-
nell extension service predicted solely
on the basis of this system that wilt
in New York would be greatly reduced
last summer. The prediction proved
absolutely correct. With such predic-
tions available, farmers are in a much
better position to consider planting
wilt-resistant varieties or to plan chem-
ical spray programs.

Similar work is being done with
tobacco blue mold, late blight of po-
tatoes, citrus mites, and others. As in
forecasting crop maturity, many ques-
tions remain unanswered, but even
the relatively meager information
available today puts the farmer in a
much better position on problems over
which he formerly had little or no
control. He can now plan certain
chemical control programs in advance
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and thus be fully prepared for the
rapid action needed to combat certain
plant pests and diseases. On the other
hand, he can avoid routine use of
chemicals that are wasted if the pest
or disease does not materialize.

Crop Insurance

Private firms will of-
fer multiple-peril crop in-
surance to give farmers
greater financial stability

FOR THE FIRST TIME in history,
some 15 to 20 major fire insur-
ance companies this year will offer
multiple-peril crop insurance to Ameri-
can farmers. This insurance protects
growers against severe financial loss
should his crops suddenly be hit by
drought, flood, insect infestation,
plant disease, tornado, hurricane,
freeze, frost, excessive heat, and other
natural perils.

A very limited form of crop insur-
ance has already been available for
some time. In general, however, farm-
ers could only receive crop insurance

against fire, hail, or wind damage.
Last year, more than 100 companies
received a total of over $30 million in
premiums for this type of insurance.
In the future, an increasing number of
these companies will also be providing
vastly expanded crop coverage.

Private companies, traditionally op-
posed to offering this type of high-risk
insurance, are now entering the field
with considerable caution. To gain
necessary actuarial experience, private
firms will be providing this multiple-
peril insurance in only 52 counties in
a total of 7 states, mainly in the West
and South. Insurable crops have been
restricted to corn, soybeans, and
tobacco.

The new private plan runs parallel
to that of the U. S. Government,
which entered the crop insurance field
in 1938 and now provides coverage
for 352,973 farmers in 794 counties.
In offering multiple-peril crop cover-
age, private firms will be attempting
to attract farmers not already covered
by the government program. Only
about 25% of the farmers eligible for
federal crop insurance are participat-
ing in the government program. In
their determined selling efforts in the
months ahead, private firms are likely
to extend considerably the acceptance

of crop insurance as a necessary ele-
ment of farm management.

In some circles, the entry of private
firms into this field is viewed as a de-
liberate move to force the Government
out of the crop insurance business, or
at least to prevent an expansion of
government operations in this area.
The Washington administration has
clearly encouraged the Government’s
withdrawal from activities that might
otherwise be handled by private con-
cerns. Last October, Secretary of Ag-
riculture Benson told the National As-
sociation of Mutual Insurance Com-
panies that, if private firms can step
in and do the job, he is entirely in
favor of the Government bowing out
of the crop insurance field.

General opinion, however, is that
the Government is likely to remain in
this field for some time to come. It
will continue to play a necessary and
important role, particularly in insuring
the marginal and submarginal farms
in sections of the country subjected to
recurrent disasters—farms that private
firms may refuse to handle because of
excessively high risk.

Manufacturers of fertilizers and
pesticides are viewing the entire de-
velopment of crop insurance with
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keen interest. Anything—insurance in-
cluded—that will sustain the buving
power of farmers is a boost to the sales
of agricultural chemicals. This is par-
ticularly true in the case of small farm-
ers having little or no financial re-
serves. Even if the crops of an in-
sured farmer are completelv wiped
out, he is still assured of enough in-
come to start over again the next vear
with adequate purchases of seed, fer-
tilizer, and other essentials.

The Government’s crop insurance
organization has been a consistent sup-
porter of fertilizer and pesticide use,
as well as other methods of good crop
management.  Similarly, private in-
surance firms are also expected to en-
courage the use of agricultural chemi-
cals, particularly pesticides, if only to
reduce the number of claims for crop
damage. The fact that companies will
offer crop insurance more cheaply to
tarmers who are good risks will be a
special incentive for growers to reduce
losses through proper farm manage-
ment.

Impact on Agricultural Chemicals

Insurance programs will also en-
courage the selling of agricultural
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chemicals on credit. Dealers are much
more apt to sell on credit if they know
that a farmer’s crops and thus his in-
come are protected by insurance.
Similarly, banks are more apt to ex-
tend loans to farmers adequately
covered by insurance.

Early Attempts Prove Disastrous

Actually, all-risk crop insurance is
no newcomer to the American scene.
Back in 1899, a company offered such
insurance and promptly went bankrupt
when large numbers of its policy-
holders were struck by drought. In
1920, another firm made u try at crop
insurance, lost $1.7 million in the first
vear, and likewise went bankrupt. All
early U, S. ventures into private all-
risk crop insurance failed, mainly be-
cause of adverse weather, sharply de-
clining farm prices, inadequate
farmer support. and lack of necessary
actuarial experience,

In the drought-ridden 1930, U. S.
farmers. particularly wheat growers,
suffered a succession of bad vears. By
the thousands, thev were losing their
farms and going on relief. A public
clamor went up for government action.

In 1938, Congress passed the Fed-
eral Crop Insurance Act as part of the
Agricultural Adjustment Act. The
Government set up a $100 million pro-
gram that enabled growers to insure
their crops against all natural hazards.
Recognizing the dangers inherent in
its own insurance experiment, the Gov-
ernment chose initially to insure only
one crop—wheat. The plan provided
that, in the event that a farmer’s crop
fell below either 50 or 753% of his
average vield (depending on the tvpe
of policy), the Government would
reimburse him for the difference be-
tween his actual production and the
30 or 75%¢ level of coverage which he
had elected.

Since the Government agreed to
protect the grower for only a part of
his loss, the first risk was the farmer’s
own risk. This minimized the possi-
bility that a farmer, if 1007 insured,
might become careless about the use
of good farming practices.

From the outset, government losses
ran high. In fact, between 1938 and
1948, the government crop insurance
plan lost some $73 million, mainly be-
ause of persistent bad weather, severe
floods, and the insuring of a large
percentage of high-risk farms. Faced
with heavy deficits, the government
program was temporarily suspended
in 1944,

In an effort to make the government
insurance program reasonably self-
sustaining, it was drastically revised

AGRICULTURAL AND FOOD CHEMISTRY

Crop insurance will help to prevent
pocketbook effect of damage such as
this suffered by corn from root worm

in 1947. Originally, the plan was set
up on a nationwide basis and, at its
peak, was in operation in some 2300
counties. In 1947, the number of
participating counties was reduced to
373, but by 1952 was increased to
874. As more than one crop program
is in effect in some counties, the num-
ber of programs has risen since 1953,
but the number of counties has fallen
to 794.

Also on the increase has been the
tvpes of crops insured. Between 1839
and 1942, wheat was the only crop
covered. Cotton was added in 1942;
flax, corn, and tobacco in 1945; edible
beans and multiple crops in 1948;
citrus fruits in 1951; sovbeans in 1935;
and barley in 1936.

The Government and private com-
panies believe that, through education
and aggressive selling, farmers can be
convinced of the importance of crop
insurance. In the future, they say,
farmers will no more think of planting
a crop without insuring it than thev
now think of driving a car without
accident insurance or owning a house
without fire insurance, Insured farm-
ers—no longer fearful that drought,
windstorm, flood, or other perils may
bring financial ruin—are not only more
economically stable but are also better
customers of agricultural chemicals.

U. S. Government Crop

Insurance

No. or No. or

INSURED CounTty
Year PRODUCERS ProGrams
1948 169,129 374
1949 165,076 394
1950 306,685 624
1951 343,210 810
1952 340,686 874
1953 418,638 022
1954 368,236 884

352,973 888
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Food Additive
Legislation

Compromise seen
to have small chance of
passing this session

Wn‘H the 84th Congress well into
its second session, the question
of legislation to regulate chemical ad-
ditives to food products comes up
again. In the first session of this Con-
gress, several measures were proposed,
differing most sharply over the extent
of the powers to be given FDA.

The approach to this question pro-
posed by the Government would give
FDA what amounts to virtually abso-
lute control over what ingredients may
be added to food, because the regula-
tory authority is not keyed to safety,
nor is the appeal procedure regarded
as being of practical value.

The injunctive approach, originally
recommended by a large segment of
the chemical industry and many food
processors, would require a manufac-
turer to inform FDA that it intends to
market an additive, and submit pretest
data to FDA., If FDA is not satisfied
that the product is safe, it must so
notify the manufacturer, but the manu-
facturer may sell it after notice to
FDA. However, FDA could then go
to court and petition for an injunction
and temporary restraining order
against the manufacturer.

The unresolved disagreement over
the two approaches was the status of
food additives legislation as Congress
adjourned last summer.

An attempt at compromise be-
tween these two positions was made
in two identical bills introduced in
January by Congressman Priest (D.—
Tenn.) and Congressman O'Hara (R.—
Minn.). Chief feature of this pro-
posal is that manufacturers whose re-
quest for approval has been turned
down by FDA can institute court ac-
tion asking for a declaratory judg-
ment. The characteristic that dis-
tinguishes a declaratory judgment from
other judgments is that in case of an
actual controversy the court will de-
cide upon the rights of the parties,
where as the function of the ordinary
judgment is to provide a remedy after
the right has in fact been breached.
At hearings held last month, Judge
Biggs of the federal circuit court in
Wilmington, Del., representing the
Judicial Conference, expressed opposi-
tion to this feature, explaining that
such a procedure would overload the
courts. In general, tbe courts do not

like to be called upon to decide mat-
ters which already have been assigned
to an existing and competent adminis-
trative authority.

Tt is thought by many that the
courts’ opposition to the declaratory
judgment feature of the proposed
legislation has effectively killed its
chance of passing. This raises the pos-
sibility that some groups which now
support it or the bills adhering to the
injunction procedure, seeing no other
alternative, will transfer their support
to the licensing-power bills.

But the question of licensing or in-
junction is not the only nor the main
issue in dispute. There are the ques-
tions of defining a new additive, the
ad hoc advisory committees, and the
grandfather clause (which would pro-
vide that the status of those additives
already approved and in use not be
affected unless in fact unsafe).

Closely tied in with the question of
procedure is the matter of scientific
advisory committees, a device included
in the Miller Pesticides Amendment
and invoked once since it has been in
force. Bernard L. Oser, director of
Food Research Laboratories, and a
member of the first committee called
in under the Miller Amendment, re-

cently filed with the House committee
a statement supporting scientific advi-
sory committees. Dr. Oser favors ad-
visory committees, because, he says,
objectivity is further assured by the
fact that the scientist members of the
committee are exposed to the judg-
ment of their “scientific peers.” The
scientific committee, argued Dr. Oser,
does not supersede FDA authority nor
relieve it of ultimate autharity, but it
does give FDA “moral support” and
relieve embarrassiment should a ruling
later have to be reversed because of
new facts. Dr. Oser also submits the
argument that “a group of scientists is
better able to understand and assess
technical data and to judge the credi-
bility of scientific witnesses than are
juries of laymen or even judges, how-
ever distinguished they mayv be in
their juristic capacity.”

Commissioner Larrick of FDA has
stated publicly that FDA will use the
advisory committee approach whether
or not such a provision is specifically
written into the law. However, this
does not satisfy proponents of the com-
mittee, because under such a proce-
dure the committee members could be
anonymous and their views would not
become a matter of public record.
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