Fig. 1. Burlap bags of onions curing in
the field after hand harvest.

Fig. 2. Experimental topper-undercutter.
Topped and undercut bed is on the right.

Fig. 3. Rotary blade topping head and
gauge wheel.
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resh market onions traditionally

have been harvested by hand through-
out the nation. A tractor-drawn horizon-
tal blade severs the root system just
below the bulbs; then tops and roots are
clipped off with hand shears. The bulbs
are stored in the field in burlap bags for
a few days to cure. Many attempts have
been made to mechanize topping and clip-
ping, but, although some efforts have
been moderately successful, none are
used in California today. The principal
reasons have been either damage to the
bulbs or the inability of the equipment to
remove tops and roots to market stan-
dards as capably as removal by hand.

Agricultural engineers at Texas
A &M University designed and construct-
ed prototype machinery whose principles
of operation seemed well suited to the
trimming requirements and California
conditions. The equipment consists of two
components: (1) tractor-mounted rotary-
blade topping heads and rod-weeder
lifting bar and (2) a mobile or stationary
bulb-trimming device.

The bulb trimmer is the heart of
the system, because it completes top and
root removal to market standards at a
practical rate of product flow with mini-
mal damage to the onions. It consists of
a series of parallel rods, spaced about 1'/2
inches apart, over which the onions are
moved by an overhead conveyor equipped
with rubber fingers. Beneath the bed of
rods is a series of hydraulically operated

rotary blades adjusted close enough to
clip off roots and tops that project
between the rods.

Arrangements were made with
Texas A & M University to obtain the es-
sential parts of an early model of this
trimmer for reconstruction and testing in
California. USDA and University of Cali-
fornia agricultural engineers at the River-
side campus modified the trimmer and
also constructed a sled-mounted topping
and undercutting device similar to that
used in Texas. Financial support for the
project has been provided by growers
from the Imperial Valley, Stockton, Fres-
no, and Bakersfield areas.

The machinery components were
first tested at the Imperial Valley Field
Station in the spring of 1975. The work
was continued at the field station in 1976
to evaluate additional modifications, and
tests have been conducted on commercial
plantings near Lancaster, Edison, Fresno,
Stockton, and Bakersfield over the two-
year period.

In addition to experimental work
with the machinery, studies have been
conducted to clarify the curing process
and to evaluate alternatives to the stan-
dard stub-sack (burlap) curing procedure.
These included attempts to cure onions in
the field without containers and studies
to evaluate bulk-curing procedures with
and without forced air. In these tests, the
onions were picked up and placed in
buckets by hand after the topping and



undercutting and manually fed into the
stationary trimmer. In a commercial
harvester, the onions would be picked up
and fed to the trimmer mechanically.

The table shows some machinery
performance examples. At harvest, the
tops on all varieties were 85 to 90 per-
cent down, and about 50 percent of the
tissue was still green. The field-topper,
in its present design, cannot remove tops
to an acceptable market length, because
the blade provides insufficient lifting
action to accommodate all of the heavy
green tops and those which have fallen
over the side of the bed into the furrow.

Some modification may improve
these results. A lifting-wheel with rubber
fingers provided some assistance in lifting
tops that had fallen to the side of the bed,
but even with this added device, satisfac-
tory top length rarely exceeded 50 per-
cent. When tops were almost completely
dry, as they were at Fresno, the percen-
tage of satisfactory top length was
greatly improved, because the tops re-
sponded better to the available topping
lift. Even with dry tops, however, the
percentage of satisfactory length ob-
tained by the rotary topper alone did not
approach market requirements.

The final trimmer accomplished
what the topper-undercutter was unable
to do as shown in the data for one and
two times through this unit. Excellent
results on top length were obtained —
often exceeding 90 percent under the
“good” rating. This equaled or exceeded
results in several samplings of hand-
clipped onions. Passing the bulbs through
the trimmer a second time generally

improved the percentage of satisfactory
top length; however, modifications are
planned to make the tops more accessible
for clipping and to do the trimming in a
shorter distance. The trimmer seemed
equally capable of handling round, flat,
and top-shaped bulbs.

Root length of the finished product
was of less concern than was top length
in these studies. After curing, most roots
readily rub off or are reduced to an insig-
nificant mass that would not reduce
appeal to the consumer in most cases.
However, the final trimmer does clip

roots to some extent, although the root
material is not resistant enough for as
efficient, close clipping by machine as by
hand.

Results of tests with bulk-curing
procedures have been as encouraging as
the results with the machine components.
The test systems included: open-mesh
market sacks stacked on a pallet in the
shade in ambient air; slatted date bins
(45"x20"x20"} filled with onions and
stored in the field for curing; a slatted
potato bin used in the same manner as
the date bins; and solid wood bins with

Evaluation of Machine Opemlon.’omon Harvest, 1976

Distribution of bulbs by quality of trim

Final trimmer
Variety, Field topper First time Second time
|3cation', i Too Too Too
BDeRAMBIS Good longt Damageds Good longt Damagedt Good longt Damagedt
(percent) (percent) (percent)
‘Grano’—Imperial Valley Field Station
1 40.0 60.0 0 723 277 0 89.2 108 0
2 243 71.4 43 64.3 314 43 90.0 57 43
3 213 76.4 22 67.4 303 2.2 93.3 45 22
4 414 52.9 5.7 828 15 b7 85.1 34 115
‘Dessex’ —Imperial Valley Field Station
1 350 61.0 4.0 700 220 7.0 79.0 90 110
2 337 63.2 32 663 253 53 85.3 42 6.3
3 398 602 0 67.0 30.1 29 825 126 29
4 35.1 64.9 0 721 279 0.9 96.4 09 45
‘Pronto §'—Wheeler Ridge
1 18.1 79.9 19 82.2 158 1.9 942 39 1.9
2 26.3 719 18 89.4 8.8 18 954 2.8 1.8
3 743 246 L1 945 44 1.1 98.5 04 1.1
4 63.0 35.9 1 96.6 23 1.1 985 04 ) 2
‘Stockton Yellow Globe'—Fresno
1 66.7 33.0 0 94.4 56 0 98.1 19 0
2 714 286 0 91.1 89 0 96.4 B0
3 67.9 321 1.8 91.1 54 36 94.6 1.8 36
4 64.3 214 14.3 76.8 i 16.1 78.6 36 17.9

*Samples from random sections of bed: ‘Grano'—10 feet, 70-80 bulbs; ‘Dessex’—10 feet,

90-100 bulbs; ‘Pronto $'—20 feet, approx. 250 bulbs.
tTops over 1%z inches long.
$Damaged by rod weeder bar, or tops cut too close.
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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 mechan-
ical 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. Ad-
ditional studies are planned to test equip-
ment modifications and cultural proce-
dures, and to further evaluate bulk
curing methods.

Hunter Johnson, Jr. is Vegetable Spe-
cialist, Cooperative Extension, Univer-
sity of California, Riverside; Joseph H.
Chesson, formerly Agricultural En-
gineer, USDA Agricultural Engineering,
U.C., Riverside, is now with USDA Agri-
cultural Research Service, Wenatchee,
Washington; Keith S. Mayberry is Farm
Advisor, Cooperative Extension, Imper-
tal County; Robert G. Curley is Agricul-
tural Engineer, and Clay R. Brooks is
Assistant Development Engineer, Coop-
erative Extension, U.C., Davis.
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Fig. 4. Rod-weeder bar undercutting onions af-
ter topping by rotary blade.

Fig. 5. Overhead view of onion bulbs being
pushed through mechanical trimmer by rubber-
finger conveyor.

Fig. 6. ‘Pronto-S’ variety after mechanical har-
vest and trimming by experimental equipment.

Fig. 7. ‘Granex’ onions cured in slatted bulk bin.

Fig. 8. Onions cured in market sacks.

Fig. 1. Blast of pear blossoms caused by the blast organism.

Copper-sitreptomycin sprays
control pear blossom blast

Richard S. Bethell m Joseph M. Ogawa s W. Harley English
Robert R. Hansen = Billy T. Manji m Frank J. Schick

lasting of flowers is an occasional

problem in California pear orchards.
Three common causes of blasted blossoms
are boron deficiency, lack of winter chill-
ing, and bacterial infection caused by
Pseudomonas syringae van Hall. Bacter-
ial blast is the most damaging and can
reduce crops so severely they become un-
profitable to harvest.

Growers and researchers have had
difficulty coping with bacterial blast, not
only on pears but on other pome and
stone fruits. Disease incidence is periodic
and unpredictable, and blast symptoms
appear almost overnight.

Some pear growers have observed
suppression of the disease from applica-
tions of fireblight control materials, but
most blast infection occurs during pre-
bloom or early bloom before blight con-
trols are needed. Therefore, recommen-
dations have not been established for
blast control in California or most other
parts of the world, and growers generally
do not attempt to control it.

Recent monitoring techniques for
fireblight control delay spraying trees
until the mean temperatures exceed 60°F
(15°C) or until the fireblight bacteria
Erwinia amylovora (Burill) Winslow et al.
are found. This delayed timing of sprays
may have resulted in more bacterial
blast in recent years.

Some Oregon pear growers apply
fall and/or winter copper sprays followed

by streptomycin sprays during early
bloom with the belief that these sprays
do reduce the incidence of blast.

Critical field observations on dis-
ease development with reference to chill-
ing and the first experimental data from
California showing control of bacterial
blossom blast are reported here.

Disease organism and symptoms

The bacterium Pseudomonas syrin-
gae van Hall attacks numerous herba-
ceous and woody plants, including both
pome and stone fruit trees, causing one
or more forms of disease expression on the
aerial parts of the plant. Most common
are blossom blast (fig. 1), cankers on
limbs and twigs, and foliage and fruit
infections.

The bacterium has been reported
to be universally present on plant parts
throughout the growing season, although
population levels vary. Cold, wet weather
favors disease development; warm, dry
conditions stop disease progress. Freez-
ing of tissue may be necessary for blossom
infection to occur, and an increase in the
bacterial population on these affected
parts has been reported. Infections do
not occur on frost nights during bloom if
overtree sprinklers are properly operated
to prevent freezing. But if inadequate
water application rates or system failure
permit freeze damage, disease incidence
can be catastrophic, causing blast of

CALIFORNIA AGRICULTURE, JUNE 1977 7





