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Abstract. Glyoxal-dioxime (Pik-Off) combined with cycloheximide (Acti-Aid) and chlorothalonil (Sweep) loosened
'Hamlin' and 'Valencia' oranges. The fruit removal force
(FRF) of 'Hamflin' oranges was lowered to about 5 Ib (2.3 kg)
and that of 'Valencia7 oranges to 4 to 7 Ib (1.8 to 3.2 kg).
'Valencia' oranges responded more erratically than 'Hamlin7,
especially during May, the "n on responsive" period. The com
bination of 75 ppm Pik-Off, 5 ppm Acti-Aid plus 100 ppm
Sweep lowered the FRF to an acceptable level in 3 to 5 days
with no excessive defoliation or fruit damage when sur
factants were added to the sprays. Defoliation was not a
problem in any of the tests, however; young 'Valencia' fruit
were damaged by 150 ppm Pik-Off or 10 ppm Acti-Aid. PikOff combined with 5-chloro-3-methyl-4-nitro-lH-pyrazole (Re
lease) and Sweep loosened 'Valencia' oranges in April but not
in May or June.

Cycloheximide

(Acti-Aid), glyoxal dioxime

(Pik-Off),

5-chloro-3-methyl-4-nitro-lH-pyrazole (Release) and chloro

thalonil (Sweep) have been used in Florida for loosening
citrus fruit and thus facilitating mechanical harvesting (1,
2, 3, 4). Most combinations of Release, Acti-Aid and Sweep
are more effective than the individual chemicals (6).
The response from Pik-Off has been variable (3); hence,
it has not been widely accepted by the industry. Release and
Pik-Off have been cleared by EPA for only experimental use
on citrus. Because Pik-Off apparently has not been used in
combination with other fruit-loosening chemicals, I under
took to determine whether or not Pik-Off combination
sprays would be as effective as other combination sprays
and more effective than Pik-Off alone. Pik-Off combinations

have been used in our field tests the past 2 years and results
from several combinations with Acti-Aid and Sweep used on
'Hamlin' and 'Valencia' (C. sinensis (L.) Osbeck) oranges
for loosening of the fruit will be reported.
Materials and Methods

The concentration of chemicals and dates of application
for each cultivar are given in the results. Several concns of
iThis paper reports the results of research only. Mention of a pesti
cide in this paper does not constitute a recommendation for use by the
U.S. Department of Agriculture nor does it imply registration under
FIFRA as amended.

Pik-Off, Release, Acti-Aid, Sweep, and Triton X-100 were
tested in combination sprays. Triton X-100, Ag-Chem acti
vator and X-77 surfactants were compared alone and in
some combinations in one field test (Table 3). A hand gun
was used to completely cover the trees with 5 to 8 gal (19 to
30 liters) of spray per tree depending on size. Two tree plots
were used except as noted in the results. The trials were
conducted in commercial citrus groves, mostly on rough
lemon (C. jambhiri Lush.) and 'Hamlin' on Carrizo citrange
(C. sinensis X Poncirus trifoliata).
Ethylene (6), defoliation, fruit drop and damage (3)
were determined by previously described methods. No
statistical analyses were used since many of the mean fruit
removal force (FRF) values would be significantly different
but of no practical importance.
Results and Discussion

'Hamlin' oranges. When either 5 or 10 ppm Acti-Aid was
used with 75 ppm Pik-Off, the fruit on trees sprayed in
December were loosened so that they required about 5.0 Ib
FRF (Table 1). The loosening caused by 150 or 75 ppm PikOff alone was not adequate for effective mechanical har
vesting. Generally, the FRF should be lowered to about 5 Ib
for efficient mechanical harvesting. In January and February
all treatments caused good fruit loosening. Therefore, the
choice of sprays to use on 'Hamlin' oranges in these months
depends on cost, and amount of defoliation and rind
damage. Fruit damage was considerably less by 75 ppm PikOff plus 5 ppm Acti-Aid than by higher levels of either
chemical used alone. Defoliation was less than 5% in all
trees.

The FRF values reported here are slightly higher than
those reported by others who used 10 ppm Acti-Aid and
Table 1. Fruit removal force for 'Hamlin' oranges 5 days after applica
tion of Pik-Off alone or in combination sprays.

Treatment
ppm

150 Pik-Off
75 Pik-Off
75 Pik-Off +
10 Acti-Aid
75 Pik-Off +
5 Acti-Aid
75 Pik-Off +
5 Acti-Aid -f
100 Sweep
Control

FRF*
Dec

Jan

Feb

7.8
8.4

4.2

4.7

5.0

4.9

3.8

2.3

5.4

5.1

6.2

5.3
18.0

4.7
14.7

10.2

4.2

4.2

"Average of 10 fruit from 2 replications.
yContains 0.1% Triton X-100.
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The data from experiments during the last 3 years sug
gest that 'Hamlin' oranges are loosened effectively with sev
eral individual chemicals or combinations of these chemicals,
including Acti-Aid, Release, and Sweep. Also, the data show
that no advantage was gained by Release and Pik-Off com
binations. Acti-Aid is the only chemical cleared for loosen
ing citrus fruit. Release, Pik-Off and Sweep have been
cleared for experimental use only. The results presented
here show that combinations of Pik-Off, Acti-Aid plus
Sweep with surfactants may be just as efficient as other com
bination sprays of Acti-Aid, Release and Sweep (7). During
the 'nonresponsive' period in May or early June, the Pik-Off
combinations were not effective but other combinations also
gave variable results. Fruit with slight cold damage is an ex
ception. By lowering the amount of Acti-Aid and Pik-Off in
the combinations with Sweep less severe fruit damage and
less defoliation result compared to higher concns of single
chemicals.

Literature Cited
1. Clark, R. K., and M. T. Ellis. 1976. The use of Release, an abscis
sion agent, to increase the productivity of pickers on processing
oranges. Proc. Fla. State Hort. Soc. 89:72-73.
2.
, and W. C. Wilson. 1975. The effect of several adjuvants
on the abscission activity of Release with 'Valencia' oranges. Proc.
Fla. State Hort. Soc. 88:100-103.
3. Davies, F. S., W. C. Cooper, and F. E. Galena. 1975. A comparison
of four abscission compounds for use on 'Hamlin', 'Pineapple' and
'Valencia' oranges. Proc. Fla. State Hort. Soc. 88:107-113.

4. Holm, R. E., and W. C. Wilson. 1975. Evaluation of DS-27914 as an
abscission chemical for processed oranges. Proc. Fla. State Hort.
Soc. 88:103-107.

5.

, and
. 1976. Loss in capacity of 'Valencia' or
anges treated with abscission chemicals to produce ethylene and
fruit loosening during the regreening period. Proc. Fla. State Hort.
Soc. 89:35-38.
6. Rasmussen, G. K., and J. W. Jones. 1968. Abscission of calamondin

fruit as influenced by humidity, ascorbic acid and copper. Proc

Fla. State Hort. Soc. 81:36-39.

7. Wilson, W. C, and R. E. Holm. 1976. Combinations of Release,
Acti-Aid and Sweep for abscission of oranges. Proc. Fla. State Hort
Soc. 89:32-34.

Proc. Fla. State Hort. Soc. 90:6-8. 1977.

SHAKER REMOVAL METHODS AFFECT VALENCIA1
ORANGE YIELD12

G. E. Coppock

Florida Department of Citrus,
IFAS, Agricultural Research and Education Center,
P. O. Box 1088, Lake Alfred, FL 33850
D. B. Churchill, H. R. Sumner, and S. L. Hedden
USDA, Agricultural Research Service,
IFAS, Agricultural Research and Education Center,
P. O. Box 1088, Lake Alfred, FL 33850

Additional index words, citrus, mechanical harvesting.

Abstract. During the 1976 'Valencia7 orange harvest

season, 5 fruit removal methods were evaluated at 3 harvest
dates for their effectiveness in loosening mature fruit and
for their effect on subsequent fruit yields. The abscission

chemical

RELEASE3

(5-chloro-3-methyl-4-nitro-1 H-pyrazole)

was used in some cases. Fruit removal force was reduced
with RELEASE, but effectivness of the material decreased

when rain occurrd shortly after application. Fruit yields

were reduced from 4 to 36% with the greater reduc
tions occurring later in the season. Fruit yields were reduced
the least in trees when sprayed with RELEASE and harvested
with limb shakers mounted on a self-propelled carriage. A
comparable yield reduction of 12% occurred with the shaker
catchframe plus RELEASE and the air shaker plus RELEASE in

a May 11 test. However, the air shaker reducd yield about
25% more in a May 20 test. Less reduction in yield occurred
when RELEASE was used in comparison to no use of the
iAcknowledgments are made to W. C. Wilson, Florida Department
of Citrus, for the application of the abscission chemical, to J. D.
Whitney, University of Florida, for supervising the air shaker opera
tion and to J. R. Donhaiser, Florida Department of Citrus, for as
sembling tree and weather data in the research grove.
sCooperative research by Florida Department of Citrus, University
of Florida and USDA, Agricultural Research Service.
Florida Agricultural Experiment Stations Journal Series No. 818.
aTrade names are used in this publication solely for the purpose of
providing specific information. Mention of a trade name does not con
stitute a guarantee or warranty of the product by the U.S. Department
of Agriculture or an endorsement by the Department over other prod
ucts not mentioned,

6

chemical in shaker catchframe tests conducted May 11 and

May 20.

Several mechanical shaker systems have been developed
and demonstrated for removing fruit from citrus trees (2, 3,
4). Acceptance of these methods by the industry has been
limited. The predominant reason has been their poor ef
ficiency in the selective removal of mature 'Valencia' oranges
without excessive removal of the next year's young fruit.
The abscission chemical RELEASE, manufactured by Ab
bott Laboratories, showed excellent potential for improving
these removal methods by selectively loosening only the
mature fruit (5).

With 'Valencia', the efficiency of mechanical shakers in
combination with an abscission chemical depends primarily

on 1) correct application of the chemical to obtain uni

formity of mature fruit loosening, 2) type of shaker and its

operation, and 3) stage of young fruit development. The

effectiveness of abscission chemicals is dependent on weather
and on the condition of the trees at the time of application.
During the 'Valencia' season there is usually a period when
the mature fruit becomes less responsive to the abscission
chemical and a higher than normal application rate is re

quired (5).

The objective of the research reported in this paper was
to evaluate several fruit removal methods, under simulated
commercial conditions, for their relative effectiveness in the
selective removal of mature 'Valencia' oranges. Factors
evaluated were the degree of fruit loosening and the effect
of removal methods on subsequent fruit yield. This report
includes the first year's (1976) results of an anticipated

4-year research program.

Materials and Methods

The experiment was established in a 'Valencia' orange
grove leased by the Florida Department of Citrus (FDOC)
and located near the Agricultural Research and Education
Center (AREC) Lake Alfred. The grove was situated on
slightly rolling terrain with trees on rough lemon rootstock,
spaced 25 ft x 25 ft and ranging in height from 20 ft to 25 ft.
Proc. Fla. State Hort. Soc. 90; 1977.

