vented bottoms and fitted for either
heated or ambient forced air.
In all of the bulk systems, the onions
were well cured in four to six days, and
careful evaluations showed that quality
was equivalent to that of onions cured in
burlap bags for the same period of time.
It appears that a container similar to the
date bin in size, shape, and venting would
be very practical for bulk curing.
The results of the two-year study
show considerable promise for mechanical harvest and bulk curing of fresh
market onions in California. Some form
of bulk curing appears to be a necessary
part of mechanical harvest systems. Additional studies are planned t o test equipment modifications and cultural procedures, and to further evaluate bulk
curing methods.

Hunter Johnson, Jr. is Vegetable Specialist, Cooperative Extension, University of California, Riverside; Joseph H.
Chesson, formerly Agricultural Engineer, U S D A Agricultural Engineering,
U.C., Riverside, is now with U S D A Agricultural Research Service, Wenatchee,
Washington; Keith S. M a y b e n y is Farm
Advisor, Cooperative Extension, Imperial County; Robert G. Curley i s Agricultural Engineer, and Clay R. Brooks is
Assistant Development Engineer, Cooperative Extension, U.C., Davis.

Fig. 4. Rod-weeder bar undercutting onions after topping by rotary blade.
Fig. 5. Overhead view of onion bulbs being
pushed through mechanical trimmer by rubberfinger conveyor.
Fig. 6. ‘Pronto-S’variety after mechanical harvest and trimming by experimental equipment.

Fig. 7. ‘Granex’ onions cured in slatted bulk bin.
Fig. 8. Onions cured in market sacks.

Fig. 2. Papery peeling of the surface tissue of twigs is a distinguishing Fig. 3. Fruit infection caused by the blast organism.
feature of bacterial blast. In contrast. the fireblight organism causes
bacterial ooze.
nearly all leaves and open buds.
Petals, other flower parts, stems,
and the fruit cluster base may turn brown
or black. Sometimes only one or two
flowers of a cluster become diseased.
Fruit buds sometimes a r e infected in the
green tip or tight cluster stage, cease
growth, and drop prematurely. The infection usually stops above or a t t h e base of
the fruiting cluster, but sometimes the
infection may move farther down the
spur. Fruit spurs are often killed, which
can lead to shortage of fruiting sites the
coming year.
Droplets of bacterial exudate on
the surface of diseased tissue are a diagnostic feature of fireblight (pear blight).
They are never found in blast caused by
P. syringae.
Experienced farm advisors and
fieldmen can best determine if blossom
blast has been caused by boron deficiency
or by bacterial infection. Bacterial blossom blast is usually more abundant on
lower limbs of the tree and more uniformly distributed in an area. Boron deficiency blast is more evident on certain
branches and trees than on others. A
feature that can be used to identify
bacterial blast is that shortly after symptoms develop on the blossoms, the periderm (a thin layer of tissue under the
epidermis) of affected spurs or shoots
separates from the underlying tissue. On
drying, the separated tissue has a papery
appearance (fig. 2).
Blast caused by lack of chilling often
can be predicted from weather data in
the winter months and can be characterized by abortion or dwarfing of center
flowers of a cluster or total failure of in-
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dividual fruit bud growth.
P. syringae infections occurring
after bloom appear as black, depressed
spots on fruit (fig. 3) and leaves. Sometimes whole fruit are blackened. A red
ring frequently surrounds the infected
tissue, especially on leaves. After sites of
leaf infections dry and darken, the dead
tissue drops from the leaf, leaving small
holes.

Blast controltrial
Tests were conducted in 1976 in
the Bodhaine Bartlett pear orchard near
Camino, El Dorado County, in the foothills
of the Sierra Nevada. Two chemicals
reported to be effective in controlling
diseases caused by P. syringae were
selected: (1) a 50 percent copper material,
COCS, applied at the rate of 5 pounds per
100 gallons of water, and (2) 17% percent
streptomycin applied a t 8 ounces per 100
gallons of water.
Treatments were applied with
hand-gun equipment at the rate of 400

gallons per acre. Applications were made
at green tip (February 13) and a t 1 percent bloom (March 26). Five treatments
were evaluated: copper a t green tip only;
copper at green tip followed by copper a t
1 percent bloom; copper a t green tip and
streptomycin a t 1 percent bloom; streptomycin a t 1 percent bloom; and a nonsprayed check.
Each plot, consisting of one tree,
was replicated eight times. Disease symptoms were noticed on April 16 after a cold
rain had fallen on April 5 and 6 (0.23 mm),
April 8 (2.32 mm), and April 10 (0.43 mm),
followed by a temperature drop to -0.6O,
-2.S0, and - 0 . 6 O C , respectively. The recording instruments were located within
0.4 km from the test plot.
On April 19, the percentage of infected clusters was determined on 100
blossom clusters in each tree. Isolations
were made from the infected blossoms to
provide evidence of infection by P. syringae. The bacterial population on healthy
blossoms was counted by washing the
100 blossoms with 100 ml of sterile distilled water, plating the 10-5 dilution of the
suspension onto King's Medium B, and
counting the number of green fluorescent

Evaluation of control
a
b

a

ab

asedon

Treatment results are shown in the
table. When copper was applied at the
green-tip stage of bloom followed by
streptomycin a t 1 percent bloom, only 1
percent of the clusters were infected,
compared t o 10.4 percent in the check.

Statistical analysis of t h e data shows
that this treatment and the two-copperspray treatment are significantly better
than the nonsprayed check at the 1 percent level. This means that only one time
in 100 trials could such results occur by
chance. All the chemical spray treatments
were significantly better than the nonsprayed check a t the 5 percent level.
In another study, we found a correlation between the chemicals used and
the population of fluorescent bacteria on
healthy blossoms. All four of the replications of nonsprayed blossoms showed
bacterial colonies, whereas the early
copper spray followed by a second application of either copper or streptomycin,
had, respectively, only one and two culture plates with bacteria. The single
early copper spray or the bloom spray
with streptomycin had three plates with
bacteria. This is an indication that t h e
sprays reduced the bacterial population
and hence the number of infections.
It appears that bacterial blossom
blast of pears can be effectively controlled
with a copper spray applied in the delayed
dormant period (green bud) followed by a
streptomycin spray at the start of bloom.
Two copper sprays are not suggested,
because the copper spray applied a t 1
percent bloom was somewhat toxic to
foliage and flowers. Lower rates of copper and other timings for treatment with
both materials need further testing. Control of blossom blast of almond, apple,
and stone fruit trees may also be possible
with comparable sprays.
Costs must be kept a t a minimum
if pear growers are t o adopt a control
program. A promising possibility would
be to apply a low rate of copper in the
dormant season with the pear psylla control spray. This may reduce early infection sufficiently, because not all flower
clusters are needed for a full crop. If
freezing temperatures are anticipated
just before or during bloom, growers
may apply a streptomycin spray a t first
bloom, just before the freeze, to provide
additional protection against blast.
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