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Abstract. Five fruit removal
methods were evaluated on
three harvest dates under simu-
lated commercial conditions to
determine their influence on the
subsequent vyields of ‘Valencia’
oranges sprayed with RELEASE
abscission chemical. Yield in-
creased unexpectedly for treat-
ment plots harvested on April 25
during the natural young fruit
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drop period, but fruit vyieids
were reduced for treatment plots
harvested on May 15 and June 5
after the vyoung fruit drop
period. Fruit removal methods
affected subsequent vyield, but
harvest date had a greater influ-
ence.

The Florida citrus industry pro-
duced approximately 8.4 million tons
(7.6 t) of oranges on 594,300 acres
(240,500 ha) during the 1976-77
season (6). About 40 per cent of this
production was from ‘Valencia' culti-
var which normally reaches maturity
suitable for processing after bloom
has occurred and young fruit have
formed. This young crop of fruit
increases in weight as the harvest
season progresses (3). Mature ‘Valen-
cia’ fruit is very desirable for process-
ing, and approximately 96 per cent

WEIGHT

: / - REMOVAL FORCE'

DROP 7 TREE (X103}-
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DATE . 1977

Figure 1. Young fruit weight, removal
force, and droppage during the 1977
Valencia’ harvest season, Test 1 W&
conducted during the young fruit droP
period, and Tests 2 and 3 were made
after the droppage rate was negligib|e-
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of the production is used in this loosening, 2) type of shaker used and removal methods and harvest dates;
manner (6). In harvesting ‘Valencia’ its operation, and 3) stage of young however, the first harvest date was on
fruit, care should be exercised to pre- fruit development at harvest. The May 13, which was several weeks
jént removal or injury to the young effectiveness of abscission chemicals is into the harvest season and near the
ruit, which will be next year's crop. - dependent on weather and on the end of the period of natural young
geveral mechanical harvesting sys- condition of the trees at the time of fruit drop (5). The second year's
ms with shakers to remove the application. During the ‘Valencia’ harvest included a test at the begin-
;:uit have been developed and demon-  season, there is a period when the ning of the 'Valencia” harvest season
U yields strated for oranges (4, 7, 8). However, Mature fruit becomes less responsive to evaluate the effects of the.rem‘oval
Nt plots scceptance  of these  systems for to the abscission chemical (usually methods on subsequent fruit yields
1 June 5 walencia’ oranges has been limited by in May and early June) and a higher when harvesting during the period of
t drop their excessive removal of the young than normal application rate is re- natural young fruit drop. The results
nethods ruit, which has caused a yield reduc- quired (9). Also, a period of natural of the 1977 harvest tests and subse-
id, but ' ton in the following season. An  Young fruit drop occurs at the begin- quent yields are covered in this report.
3 influ. sbscission chemical, RELEASE (5 - ning of the season and diminishes to a )
chloro - 3 - methyl - 4 - nitro - 1H - low level about May 5 to May 20 Materials and Methods
pyrazole), manufactured by Abbott when the young fruit weight is eight to ‘ . .
Istry pre. Laboratories, has shown good poten- 12g. An experiment was established in a
illion tons tial for improving these systems by A three-year study was begun in ‘Valencia’ orange grove typical of
300 acres ! selectively loosening only the mature 1976 to evaluate several fruit removal ~ many older groves grown on the ridge
197677 fruit (9). methods under simulated commercial ~ section of Florida. The grove was
ant of this The effectiveness of mechanical  conditions for their effectiveness in situated on slightly rolling terrain with
cia’ cultj- shakers used in conjunction with the selective removal of ‘Valencia’ trees on rough lemon rootstock,
i maturity an abscission chemical in ‘Valencia’ oranges. The 1976 harvest resulted in  spaced 25 feet x 25 feet (7.6 m x 7.6m)
er bloom oranges depends primarily on 1) cor- a subsequent vyield reduction for all and ranging in height from 20 feet to
fruit have i rm_appﬁc.ation_ of < chemical 0 Table 1. Description of fruit removal methods.
of fruit obtain uniformity of mature fruit
e Panrest Fruit removal and Fruit removal rate
:;-e . Vale'?' handling methods? Description trees/hr
per-wunt W NTIAL YIELDS SNC Slider crank limb shaker mounted 10
- 5 sl on catchframe (3). Shaker speed
3 sl variable to 300 cpm (cycles per min)
g ﬂl]_’" or 5 Hz with 400 Ib (818.5 kg) un-
: balanced wt.
oo )
g o)l | ] SAC Same as above, except, RELEASE 12
i [ s abscission chemical applied.
S 0
fg 000 :0EvATION SAP Slider crank limb shaker (mfg. Roberts 17
i Harvester) mounted on self-propelled
E NN ] s carriage (6). Shaker speed variable to
4 aome 250 cpm (4.2 Hz) with 600 Ib (272.2 kg)
B ke unbalanced wt.—RELEASE applied.
s WP SNC SAC SAP RAP FAP ::::t::?
FRUT REMOVAL METHODS RAP Rotating weight limb shaker mounted 17
o on self-propelled carriage (6). Shaker speed
variable to 300 cpm (5 Hz) with 240 Ib
Figure 2. The initial and subsequent (108.9 kg) unbalanced wt.—RELEASE
Plot yields and the deviation of the applied.
subsequent from initial plot yields for
handpicked and five fruit removal FAP Three-fan air shaker (7). Outlet 90
, removal Methods for 1977 season. The removal velocity to 120 mph (193 km/h) at
the 1977 Method code is: S—slider crank shaker; 70 cpm (1.2 Hz) oscillation rate
a5t ! N"'no abscission chemical; A—abscis- —RELEASE applied.
fruite—¢ ' Sion  chemijcal; R-—rotating weight
‘ere .made shaker; C—catchframe; P—ground pick- Z(Code) S—slider crank shaker; N—no abscission chemical; A—abscission chemical;
wgligible- UP; F—air shaker. R—rotating weight shaker; C—catchframe; P—ground pickup; F—air shaker.
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Table 2. Performance of RELEASE used in 5 removal methods in Tests 1, 2, and 3.

Removal Date Rate’ FR}’" Preharvest Fruit
methods™ harvested PPm TT fruit drop X removal %
Test 1
SNC April 26 0 13.45 (59.8) - 89.0
SAC April 25 250 5.81 (25.8) 5.8 94.0
SAP April 27 350 2.08 (9.3) 36.2 97.3
RAP April 27 350 2.64 (11.7) 39.4 97.0
FAP April 25 350 2.08  (9.3) 34.4 95.9
Test 2
SNC Hay 13 0 e — 91.1
SAC May 16 275 s — 96.2
SAP May 17 350 —_ —_ 93.8
RAP May 17 350 —_ —_ 97.1
FAP May 17 350 -_ —_ 86.9
Test 3
SKC Omitted
SAC June 8 275 6.29 (28.0) 6.7 93.0
SAP June 8 350 5.21 (23.2) 21.9 92.3
RAP June 3¥ 350 5.42 (24.1) 16.1 95.4
FAP June 3% 350 5.39 (24.0) 20.3 BL.8

%o _slider crank shaker; N—no abscission chemical; A--abscission chemical;

R—rotating weight shaker; C-—catchframe; P——ground pickup; F-—air shaker.

Y RELEASE applied at 15 gaVtree (56.8L) of mixture,2.5 ml/gal (0.66 ml/l) of
Ortho X-77 surfactant.

XpRF-—fruit removal force. Data taken on 5 trees/treatment, 10 readings/tree.

¥Plot resprayed again with 175 ppm of RELEASE because of rain.

WATER &
SPRAY
TRANSPORT

Shown watering young
trees at Hancock Groves
near Leesburg, Carter's
Grovemaster Water and
Spray transport is shown
equipped with 500 gallon
tank—the size to refill their
spraying equipment. 1000
gallon tanks also available.
Can be installed on your
own chassis. Quality parts:
Detroit Diesel engine, auto-
matic transmission, 2-speed
rear axle,

Diesel Conversions, with Automatic Transmissions

Carter can convert most Hi-Lift Loaders to Diesel at reasonable cost. Buyers will get the same
quality components and construction typical of Carter’s long-term record of leadership in use
of Diesels and construction of Hi-Lift loaders, Phone for estimate on cost of converting your
present Hi-Lift to Diesel.

CHIEFTAIN and GROVEMASTER products are made by
Paul C. Carter, CARTER GROVE EQUIPMENT, INC.
P. O. Box 8, Wimauma, Florida 33598. 813/634-4711

25 feet (6.1 m to 7.6 m). The treg
were hedged to a seven foot (2.1 )
wide middle, and undesirable limp,
were removed in 1976. This operatigy
reduced the 1976 average yield frop
10 to seven boxes (408 kg to 286 kg)
per tree.

The experiment consisted of fiy,
fruit removal methods (Table 1)
evaluated on three different harveg
dates (tests) spaced over the 1977
harvest season extending from Aprj
to July. In each test, removal methods
were assigned to plots consisting of
43 to 45 trees in single rows. Threg
single-row plots were handpickegd
each season to measure the seasonal
effect on fruit yields. The effect of

the removal methods on fruit yield
was determined from the subsequent

year's plot yield. The deviation of fruit
yields from the initial plot vields
(initial plot yields are the plot yields
the first season (1976) and contain no
treatment effects) are compared with
the deviation of the handpicked plots
(check) from initial handpicked plot

CERTIFIED
CITRUS SEED

Wide Range of
Varieties

Price List Available
WILLITS & NEWCOMB, INC.
P. 0. BOX 428
ARVIN, CALIFORNIA 93203

PH: (805) 366-7269

—d
"

Complete
Irrigation Systems

OVERHEAD-UNDER TREE

MICROJET™ _MAIN LINES
RAINBOW TRAVEL GUNS

FIELDS
EQUIPMENT CO., INC.

Complete John Deere Tractor Line
and All Citrus Grove Equipment

WINTER HAVEN
813/967-0602

Charter Mbr: Fla. Irrigation Society
___—F"‘-
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yields.

The abscission chemical RELEASE
was applied with a modified AgTec
sprayer, manufactured by Ag-Chem
Equipment Company, Inc., four to
five days prior to harvest. The spray
mixture contained RELEASE in water
at amounts for desired concentration
and Ortho X-77 surfactant at 2.5 mi
per gallon (3.78 { ) of mixture. The
material was applied at a rate of 15
gallons (66.8 1 } per tree. The concen-
tration of RELEASE used was
governed by predicted weather and
tree response (Table 2). For the shaker
catchframe plus RELEASE methods
(SAC), RELEASE was applied at a
concentration intended to give maxi-
mum fruit loosening with a minimum
preharvest drop. For other methods,
preharvest drop was not a considera-
tion as all the fruit were dropped to
the ground and not caught on a
catchframe.

Performance data were collected by
dividing each plot to five eight-tree
groups and randomly selecting one
tree in each group for taking measure-
ments of fruit removal force (FRF)
and fruit drop before harvest and the
amount of fruit left on tree after har-
vest. An average of the five measure-
ments was used to calculate values for
each plot. Fruit were caught on a
catchframe in removal methods SNC
and SAC, whereas the other removal
methods had a rake-pickup system to
gather the fruit {1), Fruit yield for the
plots was determined by weighing
fruit recovered by the system and
correcting for fruit left on the trees.

The fruit removal devices were
operated to remove above 90 per cent
of the mature fruit with a minimum
removal of young fruit. Actual opera-
tion was left to the discretion of an
experienced operator.

The average weight, fruit removal
force, and droppage of young fruit
in the research grove were deter-
mined each week (Figure 1). Test
one was conducted during the main
young fruit drop period whereas
Tests two and three were after the
period when young fruit weight and
removal force were rapidly increasing.
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Results and Discussion

The performance of RELEASE and
the removal methods are given in
Table 2. Good fruit loosening was
obtained with 350 ppm of RELEASE
for removal methods SAP, RAP, and
FAP in Test one. Trees in methods
RAP and FAP in Test three were re-
sprayed with 175 ppm of RELEASE
because the first application was
washed off with rain. Preharvest
fruit drop and FRF data were not
available for Test two. The use of a
reduced rate of RELEASE (250 ppm)
in method SAC gave an increased FRF
and a corresponding reduced prehar-
vest fruit drop. Fruit removal was
above 90 per cent for all methods
except FAP in Tests two and three.
The SNC method was not included in
Test three because of the large amount
of young fruit removal in Tests one
and two.

Figure 2 shows the initial (1976)
and subsequent {1978) vields per tree
for the harvest treatments on three
dates in 1977. The deviation between
the initial and subsequent vyields for
the treatments ranged from 48 per
cent to —14 per cent of the initial
yields. The deviation was 21 per cent
for the handpicked treatment and
averaged 44 per cent, 12 per cent, and
—1 per cent for all machine treatments
for the April 25, May 23, and June 3
harvest dates, respectively. Subsequent
yield deviations from the initial yields
were greater than those for the hand-
picked treatment for the April 25
harvest date during the young fruit
drop period when the weight of the
young fruit was stilt small (Figure 7).
After the young fruit drop period
{(May 13 and June 3 harvest date),
subsequent vyield deviations of the
machine harvested plots were less
than those of the handpicked plots
except for the SNC and SAP treat-
ments, which were approximately the
same, Similar results were obtained
for the SAP treatment in the May
1976 season (5}, partly because of
better transmission and control of the
shaking forces in the fruiting area of
the tree than in other machine ftreat-
ments.

April, 1980

These results support  previgy,
observations that ‘Valencia’ Orangeg
can be harvested early in the Season
befare the young fruit drop is con,
pleted without reducing subsequ@nt
fruit yields (2, 3). The increase ¢
machine treatment yields above those
of handpicked yields on the April 25
harvest date could be explained onjy
by the fact that more young fryj
remained on the trees as a result of
the shaker treatment than would haye
otherwise been left in the naturg
droppage of young fruit. Also, the
effect of the abscission chemica)
appeared to be minimal during thig
period. Additional research is needed
to explain this deviation from the
expected results. The self-propelled
slider-crank shaker with abscission
chemical caused the least yield reduc-
tion from harvesting after the young
fruit drop period. Although there
were differences in the effect of
removal methods on fruit vyield, the
date of harvest had the greatest
influence.
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