Penalty for private use to
avoid payment of postage,
$300

O e

Thrector.
Free—Annual Report or Bul-
letin or Report of Progress

Permit No. 1127

Progress Reports of Agricultural Research publzshed by the University of California College of Agriculture, Agrzcultural Experiment Station

Vol. 1

JULY, 1947

No.8

Sulfaguanidine As
Control Against
Cecal Coccidiosis

R. A. Bankowski

Sulfaguanidine is a preventive
rather than a curative drug in the
control of cecal coccidiosis in chick-
ens.

Sulfaguanidine acts by destroying
coceidial forms which are found in
the ceca. It does not aid in repairing
damage to the tissues caused by the
parasite.

Because it acts on coccidia already
in the intestine of the chicken sulfa-
guanidine may be looked upon as an
adjunct but not a substitute for sani-
tation in coccidiosis control.

The most effective means of con-
trolling coccidiosis is to have the
chickens resistant or immune to the
disease.

A certain number of coccidia must
be present in the intestine in order
to produce such a resistance. Experi-
mentally, it has been shown that the
effectiveness of sulfaguanidine upon
the coccidial forms in the intestine
is proportional to the amount of the
drug present in the ceca.

When the drug is given in too large
amounts the action on the coccidia
‘present is so great that nearly all of
‘the parasites may be destroyed. This
leaves no opportunity for the chick-

(Continued on page 2)

Spinach Harvest
Increased By The
Use Of Nitrogen

0. A. Lorenz

Yield and quality of the California
spinach crop can be improved by
nitrogen fertilization.

A series of eight fertilizer experi-
‘ments, centered around nitrogen,
-were conducted in the important can-
ning spinach areas of California dur-
ing the early spring of 1946.

Treatments Tested

The experiments involved studies
on both the rate and source of nitro-
gen fertilization and particularly,
their effects on yield, quality, and
nutrient absorption.

Each test included the following
treatment: 1) No nitrogen. 2) 60
pounds of nitrogen per acre from
sulphate of ammonia. 3) 60 pounds of
nitrate of soda. 4) 120 pounds from
sulphate of ammonia.

Results

In every test, the quality of the
spinach was greatly improved by
nitrogen fertilization. The plants
were darker green in color, more suc-
culent, sweeter, and less astringent
in flavor.

In some of the experiments, spin-
ach grown without nitrogen was un-
marketable and the crop was a total
failure.

Examples

With but one possible exception,
the yield was increased by applying
nitrogen, often by as much as two
tons and in some cases, by five tons
per acre.

In a test located at Davis, the un-~
fertilized plots yielded 3.9 tons per
acre while those fertilized with 300
pounds per acre of sulphate of am-
monia yielded 8.5 tons.

In another test located in southern
California, the increases due to nitro-
gen application ranged from 4.4 tons
to 9.5 tons per acre.

In most cases, 300 pounds of sul-
phate of ammonia per acre produced
top yields but on some of the poorer

(Continued on page 4)

Insecticides May Cause Unseen
Internal Injuries To Plants
Resulting In Losses To Growers

An insecticide may be efficient
and not cause visible injury to a
plant—but that is not a guarantee it
does not, or will not, cause internal
plant injury.

Water escapes in the form of vapor
from green leafy plants almost en-
tirely through the leaves.

Plant leaf surfaces are covered
with a waxy layer that is almost im-
permeable to water. This layer, on
one side or on both sides of the leaf,

o

E. T. Bartholomew

them and thus, excessively reduce
the loss of water.

Oil sprays also reduce the loss of
water by making the waxy layer it-
self more impermeable to water va-
por, or the cil may enter the pores
and form a covering over the walls
of some of the cells below each pore.
These effects of the oil are especially
noticeable in the portions of the
plant that are shaded, because the
oil remains on or in the tissues

coloring matter in the leaf.

Equally important, an adequate
supply of oxygen is just as necessary
for the life of the green plant as it
is for the life of human beings or
other animals.

If the plant does not have access
to adequate supplies of any one or
more of these necessities, it can not
form the sugars, starches, proteins,
and the other substances which are
indispensable for its growth and for

A 19-year-old orange tree injured by spraying with kerosene. Emulsions of the lighter fractions of kerosene sometimes
prove disastrous because they are apt to run down the trunks of the trees and kill the bark, just below the surface of the soil.

has many minute pores. Each pore
is surrounded by two guard cells
which regulate the size of the open-
ings during the day and close them
at night.

Excessive Loss of Water

Dust and certain sprays contain
finely divided particles which may
become wedged between the guard
cells and keep them from closing the
pores. If the spray or dust contains
an alkali such as lime, it may com-
bine with the waxy layer and make
it more permeable to water.

Either of these conditions may
permit excessive loss of water.

Excessive losses of water may cause
internal injuries which later may
produce visible injuries, such as leaf
and fruit scorch and drop. Such in-
juries are most likely to occur when
high temperature, low relative hu-
midity, and rapid wind movement
prevail during or soon after the ap-
plication of the insecticide.

Excessive Retention of Water

The same insecticides that prop

the pores open may cover and stop

longer. Some insecticides or their
products may penetrate into the tis-
sues of the plant and have a direct
injurious chemical effect.

An excessive decrease, as well as an
excessive increase, in water loss from
the plant appears to be another one
of the factors ultimately responsible
for leaf and fruit drop.

Plant Manufacture of Foods

Carbon dioxide is one of the foun-
dation substances used by green
plants in manufacturing foods.

If an insecticide prevents the plant
from receiving an adequate supply
of carbon dioxide—by effecting the
leaf pores—the amount of food that
it can manufacture will be reduced.

Food manufacture begins in the
plant when the little bodies con-
taining the green coloring matter
bring about, with the aid of sun-
light, the combination of carbon di-
oxide and water to form sugars. The
more complex foods are formed later,
with sugars as the starting point.

Some insecticides tend to destroy or
retard the formation of the green

food storage in seeds,
tubers.

Insecticides may slow down or
prevent the action of certain enzymes
which change the complex food into
simpler forms so they can be used for
further growth of the plant, or stored.
This condition brings about exces-
sive accumulations of foods in the
places where they are formed and
stops further food manufacture.

Effects on Growth

Decrease in water loss appears to
be responsible also for abnormal
growth activity. It may cause an in-
crease in the prevalence and severity
of granulation in citrus fruits. Many
of the juice sacs enlarge, become hard
and lose at least most of their color.

If food and water supplies are de-
ficient, the cells can not normally in-
crease in size, even though they do
divide.

Such conditions cause a dwarfing
or stunting of the plant. It is possible
that dwarfing effects may go entirely
unnoticed where whole fields are

(Continued on page 4)
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Dryness Protects
Farm Stored Grain
From Insect Attack

A. E. Michelbacher

Many insects that infest grain in
farm storage are small, Some are
smaller than a grain of wheat. In
fact, with some species, a single ker-
nel of grain furnishes sufficient food
for the development of from one to
several individuals.

Among the more important pests
are the granary weevil, rice weevil,
lesser grain borer, Angoumois grain
moth, confused flour beetle and the
saw-toothed grain beetle. The first
four mentioned are capable of at-
tacking and destroying sound grain.
The others generally feed upon bro-
ken grains, particularly the finer
particles.

Where the environment is favor-
able, these insects cause serious dam-
age and under extreme conditions
the grain may be completely des-
troyed. Most of the important grain
pests are wide-spread throughout
California and if grain is not proper-
ly protected it is subject to heavy
infestation.

Development of Stored Grain Pests

The development of stored grain
pests is largely regulated by temper-
ature and the moisture content of
the food on which they feed. The

(Continued on page 3)

Control Measures
For Armillaria
Root Rot In Citrus

Donald E. Bliss

In citrus, armillaria root rot be-
comes well established in the roots
kefore any visible effect appears in
the top.

There may be a gradual deteriora-
tion in vigor, with the foliage yellow-
ing and dropping over part or all of
the tree; or there may be a sudden
wilting and collapse. In either case,
death eventually follows.

A white, felty, fan-shaped growth
of fungus mycelium under the root
bark constitutes the most reliable
sign of armillaria root rot.

Other signs, helpful in diagnosis,
are cordlike, purplish-brown rhizo-
morphs on the surface of diseased
roots and light-brown toadstools ap-
pearing occasionally above ground in
late fall.

The rhizomorphs resemble small,
dark roots except that they are
smooth and shiny when fresh and are
differently branched. The rhizomorph
consists of an outer brittle shell, and
a light-colored, towlike center com-
posed of fungus threads.

Infection and Spread

Armillaria infection is accom-
plished by direct penetration of a
rhizomorph into the bark of a nearby
root.

The fungus kills the tissues as it
spreads from the point of infection.
It also invades the underlying wood.

The disease is confined at first to
a very small, localized lesion, but it
may spread throughout the roof,
thence to other roots, and finally
girdle and kill the trunk at the root
crown.

Armillaria root rot spreads from
tree to tree in citrus orchards at the
rate of about one tree row every two
years.

Survey

A grower can best make a survey
for the existence of the disease in his
orchard by looking at each tree for
symptoms.

(Continued on page 2)
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Vitamin C Loss By Condensed
Tomato Products In Storage
Shown By Laboratory Research

A brief report of a study concerning
the effects of canning and storage on the
Vitamin C content of processed tomatoes,
reported at the Cleveland meeting of the
American Home Economics Association,
June, 19046.

Canned tomatoes and tomato
products assume first importance as
sources of Vitamin C in any situation
where fresh fruits and vegetables are
not available.

The very high water content—94
per cent—of tomatoes unfortunately
means added bulk and expense in
storage and shipment. Many con-
centrates were placed on the market
and prepared for use by the armed
forces during World War II. Keep-
ing qualities, color and flavor were
not entirely satisfactory. A chance
observation that the condensed
products lost vitamin C very rapidly
led to specific investigations.

Studies were made of solid pack,
juice, and paste after storage at
about 90 Deg. F., 98 Deg. F., and at
room temperature.

Solid Pack and Juice

The commercial, unconcentrated,
solid pack tomatoes and juice studied
lost only 10 per cent of the original
Vitamin C content after storage pe-
riods varying from six months to
one year at room temperature.

Experimental juice and concen-
trates prepared in the laboratory
from a single lot of tomatoes and
stored in glass at about 90 Deg. F.
and 98 Deg. F. showed a greater loss
of vitamin C by the concentrated
preparations.

Samples of solid pack and juice
stored at 90 Deg. F. for six months
retained from 60 to 70 per cent of
their original Vitamin C content.

In another lot, samples of juice
stored at 98 Deg. F. for three months
retained 70 per cent of their Vitamin
C content.

The experiments indicated greater
losses of Vitamin C in the concen-
trated products than in the uncon-
centrated solid pack or juice.

Pastes

Five brands of commercial pastes
stored at room temperatures lost an
average of 30 per cent, ranging from
23 to 39 per cent, of the Vitamin C
content after six months storage.

Two brands on which storage was
continued for another six months
lost a total of 70 per cent of the vita-
min.

One brand of paste which had been
exposed to copper tubing in the
processing, decreased in six months
to a point which the other reached
in 12 months.

Tomato paste, either commercial
or home canned, lost vitamin C rap-
idly when stored at incubator tem-
peratures. After four months, less
than 30 per cent of the vitamin was
~ retained and at six months, a low
level of less than 20 per cent was
reached.

Samples stored at 90 Deg. F. for
six months kept only 12 per cent of
the original vitamin C.

Other samples stored at 98 Deg. F.
for three months kept 40 per cent
of the vitamin.

Paste and Juice

When copper and vitamin C were
added to juice in the amounts neces-
sary to bring the copper content to
that of freshly prepared paste the
vitamin loss on canning and storage
was less than that in the plain juice.

Neither the increased natural cop-
per content or the vitamin C concen-
tration of the paste, nor any sub-
stance acquired or formed in the
process of vacuum concentration ap-
peared to be the cause of the in-
creased vitamin C loss in the paste.

A portion of the concentrated
paste was diluted back to juice con-
sistency, canned and stored. The
vitamin C loss was about equal to
that of the plain juice.

Conclusions

At 98 Deg. F. the loss of vitamin
C from both concentrated and un-
concentrated tomatoc products was
increased over that of those stored
at room temperature. This is an im-
portant factor to be considered
when tomato products are to be held
at or near tropical storage conditions.

It was observed that the maximum
increase in the acidity of the paste
compared with the juice represented
a doubling of the hydrogen ion con-
centration. Whether this was a sig-
nificant factor in the increased loss
of vitamin C in the paste is not
known.

Concentration of juice to paste
may be carried out with good preser-
vation of the original Vitamin C
content and such a concentration is
desirable for more efficient transpor-
tation. The information gained by
the experiments indicates that con-
centration followed by storage,
rather than the concentration itself,
is responsible for the loss of vita-
min C.

Whether it may be feasible to
concentrate, transport, dilute and
then store is a question to be studied.

The above is a condensed version of
a report prepared by Miviam E, Hummel
covering a series of studies completed
under the direction of Ruth Okey, Pro-
fessor of Home Economics and Bio-

chemist in the Experiment Station,
Berkeley.

Tunnel Type Drier
Adapted For Use

On Sacked Almonds

Ben D. Moses

Almond production in California
is an important industry, which is
evidenced by the following table for
California for 1944.

Total acreage 102,183 A.
Producing acreage ... 84,888 A.
Production in

the shell....oee
Total value of crop....
Average yield per acre....
Price per ton

When almonds are harvested, the
nuts are too moist to be stored and
until recently they have been dried
in the sun on sheets or on trays.

Recently some of the growers have
been making use of the type of drier
developed for drying rice and other
grains in sacks, for drying almonds.

These driers consist of rectangular
tunnels or ducts about 2 feet deep,
6 feet wide and 30 to 40 feet long.
They are closed at one end, and are
fitted to a fan at the other, with a
top containing rows of holes some-
what smaller than a sack of nuts.
‘When the sacks are placed over these
holes and air is blown through the
tunnel it is forced upward through
the nuts. The air may be either
heated or unheated, depending upon
the climate.

The following tabulation has been
compiled from data taken in the field
and laboratory and from the practi-
cal experiences of almond growers
themselves.

Provisional Constants and Specifi-
cations for Pot Hole Almond Drier

(These are subject to change)
Maximum allowable temperature.......... 145°F
Maximum recommended temperature

in tunnel
Moisture content when harvested
maximum

Size of filled sack

Weight of a sack of fore

drying 125 - 140 Ilbs.
Weight of a sack of nuts after

drying ... 100 - 110 Ibs.
Air required per sack ......ccoocveruenennn 400 CFM
Air velocity through sack ....125-130 ft/min.
Hole size (for standard almond

sack) 16%4"x27"

Center distance between holes 231"
Velocity through tunnel..1200-1500 ft/min.
Air pressure under sack 4"-38" water
Time to dry:
20% or higher moisture requires ....2 runs
15% to 20% may take
10% to 15% may be done in.
Lower than 10% requires
(Runs may vary from 6 hrs.

content, weather conditions and amount of
heat used.)

For the more moist nuts it is con-
sidered good practice to turn the
sacks at about % of the time they
are on the drier. While the heat re-
quired will vary greatly with the
varying conditions, it is best to spe-
cify the size of the burner for maxi-
mum conditions.

Fuels

If natural gas or butane fuel is to
be used the heat can be applied di-
rectly to the inlet of the blower and
should be able to supply 10,000 Btu
per sack per hour and aciustable to
% or 1/5 of this amount. For oil
used in the indirect system this

New Chemicals for
Control of Citrus
Mites Studied

L. R. Jeppson

During the past five years the Cit-
rus Experiment Station has con-
ducted field experiments with over
100 new chemicals for the control of
the citrus bud mite. Extensive field
experiments have been made with
three of the most effective chemicals.

Spray emulsions, with one quart of
the compound “899” in 100 gallons of
water, have given bud mite control
comparable to 11 per cent light me-
dium oil spray. At two quarts in 100
gallons of water the results in ex-
perimental tests have generally been
more effective than the regular oil
spray applications, No injury to
lemon trees or fruit has been evident
from the “899” sprays at one and
two quart concentrations.

Spray suspensions of DN-211 used
at one pound in 100 gallons of water
have generally given good control of
bud mite. Inadequate mite control
resulted in several experiments when
heavy rains followed soon after ap-
plications of DN-211. A slight burn-
ing of the very young citrus leaves
has been observed on plots where
high temperatures have followed
soon after treatment.

A four per cent solution of DDT in
kerosene at three gallons in 100 gal-
lons of water-emulsion has produced
satisfactory bud mite control in field
experiments. Spray suspensions of
DDT or emulsions using less kero-
sene have not given adequate reduc-
tions of bud mite infestations. As
DDT has adverse effects on benefi-
cial insects, its use where citrus bud
mite is the only pest to be controlled
would probably not be advisable.

Citrus Red Mite—Spider

The DN formulations used in Cali-
fornia—DN-dust D8 and DN-111—
have not been as effective generally
in controlling spider as the regular
oil sprays. Usually poor results can
be correlated with inadequate meth-
ods of application or rainfall soon af-
ter treatment. In some instances poor
results appear to be due to causes
which cannot be readily attributed to
improper application methods.

In the results from experiments to
determine the relative toxicity of
many chemicals to the citrus red
mite and their eggs, “899”, at con-
centrations of one quart in 100 gal-
lons of spray, was as effective in con-
trolling red spider as 1% per cent
light medium oil sprays. Experiments
are in progress to determine the in-
fluence of repeated applications of
this spray formulation to citrus trees
and their production.

amount should be about 20,000 Btu.

Because nuts in general have a
tendency to absorb off flavors, it is
best to use the indirect system where
oil is used for fuel; natural gas, bot-
tled gas, or electricity can be used to
heat the air direct. When the indirect
system is used the furnace should
have about 7.5 cubic feet of combus-
tion volume per ton of dry nuts
capacity and the heating surface
about 20 square feef,

Uniform Air Distribution

In the first driers built, some trou-
ble has been experienced with un-
even distribution of heat and air.
This condition can be considerably
helped by giving a little careful
thought to the method used in intro-
ducing the heat into the air stream
and of the transition from the fan
discharge to the tunnel. Multijet

! 1 < Ars- | hurners placed uniformly around the
depending upon variety of nuts, moisture.

center of the fan inlet prevent seri-
ous heat stratification. A gradual
change, two or three inches to the
‘foot, is practical, from the size and
shape of the fan discharge to that of
‘the tunnel will assist in obtaining
uniform air distribution.

While most operators depend upon
experience to enable them to tell
when the nuts are dry, some use a
thermometer which is placed on top
of one of the sacks and by comparing
these readings a few times arrive at
a value that proves very helpful.

Ben D. Moses is Associate Professor
of Agricultural Engineering and Agri-
cultural Engineer in the Experiment

Station, Davis.

Moisture Content Of Most State
Grains At Harvest Unfavorable

To Development

Of Insect Pests

(Continued from page 1)
most favorable temperature range is | ment becomes less and less suited for
from 80 to 85 Deg. F'; while the most granary insects, and finally a point
ideal moisture content of the food|is reached where the pests are un-

ranges from 13 to 17 per cent.

able to survive.
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Per cent of moisture in wheat and barley samples collected from storage bins
throughout California. Low moisture content of the majority of the samples insures

safe storage when properly protected.

Development becomes less as the
temperatures drop and little activity
and damage occur when the temper-
ature falls below 55 to 60 Deg. F. As
the moisture content of the food
drops below 13 per cent, the environ-

In laboratory tests K-1875 residual
toxicity apparently was effective in
killing mites placed upon grapefruit
60 days after treatment.

In three field-laboratory tests,
K-1875 was applied to lemons in No-
vember, December and January, re-
spectively, as solvent-emulsions or
wettable powders containing one
pound of K-1875 in 100 gallons of
water. Under the conditions of these
tests K-1875 deposits were toxic to
the red mite for over 30 days.

In field experimental studies, for-
mulations of K-1875 in kerosene,
aromatic solvents, and wettable
powders as well as dusts have all re-
sulted in effective control of the red
spider. '

Regular spray applications of a
four per cent solution of K-1875 in
kerosene used at three gallons in 100
gallons of water and 50 per cent
K-1875 powder applied at two pounds
in 100 gallons of water have given red
spider control comparable to similar
applications of light medium oil
spray emulsions.

Dust formulations containing three
to five per cent K-1875 have gener-
ally been more effective in control-
ling red spider than DN-dust D8
when applied at comparable dosages.

Formulations containg three to five
pounds of K-1875 in 100 gallons of
water have been applied experiment-
ally at about 100 gallons of spray per
acre. Applied in an air blast such as
is accomplished with the master fan
spray-duster, they have shown pro-
mise in red spider control.

Tests with several formulations of
K-1875 applied by means of fog gen-
erators have not resulted in satis-
factory reductions of the mites.

Six Spotted Mite

Effective control of the six spotted
mite is complicated by its habit of
making depressions of localized areas
on the under surface of the leaves.
The mites may completely web over
these depressions or leaf “pockets”
which increases the difficulty to
make contact with them by chemical
applications. Either regular spray
applications at one pound of actual
K-1875 per 100 gallons of spray or
five per cent dusts applied at 100
pounds per acre appeared to be more
effective than the standard oil
sprays in the control of the six spot-
ted mite.

Like oil sprays, “899” was effective
when applications were made before
mites had become protected in the
depressions but even careful spray
applications failed to kill the mites
in many of the mite “pockets”.

New chemicals are continually be-
ing tested for mite control in the
laboratory and evaluated in the field.

L. R. Jeppson is Junior Entomologist
in the Experimental Station, Riverside.

The minimum moisture content for
survival varies for the different in-
sects but in general ranges between 7'
and 10 per cent. The development
and activity of most of the pests are
greatly retarded at a moisture con-
tent somewhat above the minimum
requirement,

Throughout most of California the
temperatures that occur from late
spring through fall are extremely
favorable for the development of
granary insects. Because of this
every possible precaution should be
taken to store grain in well protected
places.

Moisture Content of Grain

Because of the dry weather con-
ditions at harvest, California grain
growers are extremely fortunate in
that their crops for the most part are
harvested with a moisture content
well below that which is most favor-
able for insect development during
storage.

Most of the wheat and barley har-
vested in California has a moisture
content of 10 per cent or less.

Grain of high moisture content is
only likely to occur along the foggy
coast, where it is harvested green,
or harvested early in advance of
flood waters, or where it contains a
large amount of green weeds at
threshing.

Grain having a moisture content
of less than 13.5 per cent can be safe-
ly placed in bulk storage without
material danger of heating and
sweating.

Because most of California’s grain
is harvested with a moisture con-
tent sufficiently low to insure good
keeping qualities, farmers should
make every effort to see that it is
placed in proper storage. It should be
remembered that dry grain is not
a suitable food for grain infesting
insects.

Storage Units

The dry grain should be placed in
clean, tight, dry storage bins. The
floors of the bins should be moisture
tight and any openings through
which rain water might enter the
storage units should be sealed off.
Unless the grain is kept dry, it is sub-
ject to serious insect infestation, and
this is almost certain to occur he-
cause granary pests are so widely
distributed.

In the construction of storage
units, tightness should be kept in
mind, and wherever possible only
those construction materials that
will result in tight storage bins
should be selected. The construction
should be of such a type that it will
facilitate ease in cleaning. Good san-
itary practices are the basis for suc-
cessful storage, and there is no sub-
stitute.

The placing of low moisture grain
in clean, tight bins that are free of
insect infestation is a guarantee to
successful storage.

A. E. Michelbacher is Assistant Pro-
fessor of Entomology and Assistant En-
tomologist in the Experimental Station,
Berkeley.





