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SUMMARY. Hand thinning of fruit is among the most labor-intensive orchard
practices and consequently contributes significantly to peach (Prunus persica)
production costs. Research reported in 2008 on a string blossom thinner for vertical
tree canopies demonstrated that this new mechanical method has potential to
favorably impact grower profitability by reducing labor requirement and by
improving fruit size and quality. A string thinner prototype for open-center tree
canopies was tested in six orchards in 2008. Peach blossom removal in upper canopy
regions ranged from 23% to 69% with the new string thinner oriented in a
horizontal or inclined position to thin the tops of vase-shaped trees. Optimal
thinning with the horizontal string thinner was with a 2.0 km�h–1 tractor speed,
reducing peach crop load by an average of 47%, reducing follow-up hand thinning
time 32%, and increasing fruit in higher market size categories 22% to 31%. Net
economic impact (realized economic savings) of mechanical thinning at 2.0 km�h–1

versus hand thinning alone ranged from $799 to $911 per hectare. Total yield was
sometimes reduced by string thinner treatments; however, high-market-value yields
were comparable across treatments. Two combination treatments—mechanical
thinning followed by hand blossom thinning and thinning with a horizontal
followed by a vertical string thinner—suggested additional strategies for achieving
the most desirable thinning results.

H
and thinning of stone fruit
crops is labor-intensive and
labor availability is a major

concern for producers. Eastern grow-
ers commonly spend $350 to $600
per acre for hand thinning peaches
(Penn State Cooperative Extension,

2008; G.L. Reighard, personal com-
munication). California peach pro-
ducers spent an average of $1000/
acre in 2008 with extremes of
$1500/acre (R. Hudgins, personal
communication). Oregon and Wash-
ington producers reported that 2008
thinning costs in fresh market peaches
were $700 to $1000 per acre (R.
Orozco, personal communication).

A mechanical string thinner de-
signed to thin apple (Malus ·domestica)
blossoms in organic orchards was tested
on peach trees for the first time in 2007
(Schupp et al., 2008). The new me-
chanical thinning strategy demonstra-
ted greater predictability than chemical
thinning (Baugher et al., 2008). Be-
cause the effects of physical removal are

immediately visible, the level of crop
removal can be estimated by comparing
pre- and post-thinning flower counts.
Therefore, a grower can assess the level
of crop removal and adjust the machi-
nery to increase or reduce thinning as
needed. Likewise, the string blossom
thinner enables the grower to selec-
tively thin only portions of the canopy,
leaving sections with low blossom den-
sity nonthinned.

Three years of research on chem-
ical thinners (Baugher et al., 2008)
demonstrated that while the treat-
ments generally increased fruit size,
they were inconsistent in reducing
follow-up hand thinning require-
ment. Hand blossom thinning and
thinning with a rope curtain also
were evaluated in this trial. The two
mechanical treatments were more
consistent than chemical thinning;
however, hand blossom thinning
was costly and the rope curtain
removed too many blossoms in the
tops of the tree canopies. The string
blossom thinning research conducted
by Schupp et al. (2008) demonstrated
that mechanical thinning effectively
reduces crop load, as well as reducing
labor costs and increasing fruit size
beyond that achieved with conven-
tional hand thinning. Mechanical
thinners reduced peach crop load an
average of 36%, decreased follow-up
hand thinning time by 20% to 42%,
and increased fruit in high-market-
value size categories by 35%. The net
economic impact (realized economic
savings) of mechanical thinning ver-
sus hand thinning alone ranged from
$175 to $1966 per hectare.

The string thinner evaluated in
2007 was designed to thin narrow
vertical canopies and therefore was
evaluated on peach trees trained to
perpendicular V or quad V systems.
As many peach orchards are trained to
open-center or vase systems, we deci-
ded to test an over-tree horizontal
string thinner prototype in 2008. The
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objectives of this research were to com-
pare the efficacy of the horizontal
string blossom thinner in traditional
vase-shaped peach canopies relative
to conventional hand thinning at
35 to 40 d after bloom (DAFB)
and to evaluate several labor-efficient
bloom-thinning methods in various
combinations.

Materials and methods
MECHANICAL STRING THINNER

DESCRIPTION. The horizontal string
thinner prototype was a modification
of a vertical rotating string thinner
(Darwin 300; Fruit-Tec, Deggenhau-
sertal, Germany) designed by Her-
mann Gessler, a German grower, to
remove apple blossoms in organic
orchards (Bertschinger et al., 1998).
Whereas the original string thinner
had a vertical frame that tilts 30� in
either direction from the center, the
prototype string thinner had a hori-
zontal frame that tilts 30� downward
or upward (Fig. 1). The string thinner
evaluated in 2007 had a 3.0-m-long
spindle and the prototype had a 2.0-
m-long spindle. Attached to the spin-
dle were rows of steel plates securing
plastic cords that each measured 50
cm long. The spindle was turned by
a hydraulic motor, and the speed
was adjusted by a control valve. The

height and angle of the horizontal
frame were adjustable to conform to
the height and inclination of the tree
canopy, and the intensity of thinning
was adjustable by changing the num-
ber of strings, the rotation speed, and
the tractor speed.

COMMERCIAL ORCHARD TRIALS

WITH THE HORIZONTAL STRING

THINNER IN VASE-SHAPED CANOPIES.
Trials with the horizontal string blos-
som thinner prototype were con-
ducted in 2008 in six Pennsylvania
orchards trained to open-center sys-
tems. Tree architecture included
three to five scaffolds, and tree height
and spread averaged 6 and 8 ft,
respectively. The cultivars were Snow
Giant, Loring, Cresthaven, Rising
Star, John Boy, and Harrow Dia-
mond. The string thinner configura-
tion comprised two rows of plates on
opposite sides of the spindle securing
144 cords arranged in alternating
patterns of six strings on and six
strings off. The string thinner spindle
was operated at 200 rpm. The thinner
was powered hydraulically by a tractor
and was driven through orchard rows
at 4.0 km�h–1, as in 2007 trials with
the vertical string thinner, or at 2.0
km�h–1. The experimental design in
each trial was a randomized complete
block, with six blocks and four-tree

plots. Data were collected from two
center trees in each plot. The mechan-
ical treatments in all trials were com-
pared with hand thinning at 35 to 40
DAFB and, in one trial, to no thin-
ning. In four trials, blossom-thinning
treatments currently used by grower
cooperators—rope thinning or hand
blossom removal—were included as
treatments (techniques described in
Baugher et al., 1991). The treatment
combinations of the horizontal thin-
ner on the tops of the trees followed
by the vertical string thinner on the
sides of the trees and the horizontal
thinner followed by hand blossom
thinning were included in three trials.
String thinning was performed at 60%
or 80% full bloom (FB) in five orchard
blocks and at pink in one orchard
block with an early-maturing cultivar.

Flower density and crop load
were determined on one pretagged
scaffold on each of the test trees.
Blossom removal with mechanical
thinners was evaluated by counting
all or a section of blossoms in the
upper and lower canopy regions of
the tagged scaffold immediately be-
fore and after thinning. Reduction in
fruit set was evaluated the day of
thinning and again following physio-
logical drop (35–40 DAFB) by calcu-
lating number of blossoms or fruit per
limb cross-sectional area in the upper
canopy and the lower canopy, and
where practical (based on tree archi-
tecture) counts were determined for
the entire scaffold. All trees were
uniformly hand thinned by growers
to commercial levels, during which
follow-up hand thinning time was
recorded. At harvest, a sample of 40
firm-ripe fruit collected from the cen-
ter trees in each plot was evaluated for
mean fruit diameter and fruit size
distribution. In ‘Loring’, fruit weight
per tree per harvest date was deter-
mined, and in ‘Snow Giant’ and ‘John
Boy’, yields were calculated from fruit
per scaffold and percentage of size
distribution at the first major harvest
date. All data were subjected to an
analysis of variance and treatments
were separated using Fisher’s pro-
tected least significant difference test.

Economic cost/benefit analyses
were performed to evaluate the po-
tential impact of each thinning treat-
ment on fruit returns. Mechanical
thinning costs, based on a 15-year
useful life of equipment and 8% inter-
est rate, averaged $66.05/ha for the

Fig. 1. Horizontal string blossom thinner prototype evaluated on open-center–
trained peach trees. The height and angle of the horizontal frame are adjustable to
conform to the height and inclination of the tree canopy, and the intensity of
thinning is adjustable by changing the number of strings, the rotation speed,
and the tractor speed.
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string thinner, including tractor cost
($12.00/h) and labor ($12.00/h).
Realized economic savings were cal-
culated from follow-up hand thin-
ning time and fruit size distribution
experimental comparisons and from
average yields reported by grower
cooperators. Prices for the various
size categories for each cultivar were
obtained from the U.S. Department
of Agriculture (2008).

Results and discussion
FLOWER DENSITY AND FRUIT SET

RESPONSES. The first two trials with
the horizontal string thinner were
conducted at a tractor speed of 4.0
km�h–1 on ‘John Boy’ and ‘Harrow

Diamond’, and flower removal ranged
from 5% to 34% in lower canopy and
23% to 51% in upper canopy regions
of a scaffold. In the ‘Loring’ trial, the
4.0 km�h–1 tractor speed was com-
pared with a 2.0 km�h–1 speed, and
thinning increased at the reduced
speed (Table 1). The remaining trials
were conducted at 2.0 km�h–1, and
blossom removal ranged from 33% to
51% in lower canopy and 48% to 69%
in upper canopy regions. A slower
travel speed was needed on open-
center compared with V-trained trees,
as they had a more complex frame-
work of branching that required more
frequent adjustment of spindle posi-
tion to keep it in close proximity to

the canopy without striking structural
limbs.

The string thinner reduced flower
density (flowers per square centime-
ter of limb cross-sectional area) com-
pared with the nonthinned control in
the upper canopies of all cultivars
except the Harrow Diamond thinned
at 4.0 km�h–1 (Table 1). The thinner
reduced flower density in the lower
canopies of all cultivars except the
Loring and John Boy thinned at 4.0
km�h–1 and the Rising Star that had a
deeper canopy than the other culti-
vars. Crop density (fruit per square
centimeter of limb cross-sectional
area), measured at 35 to 40 DAFB
and before follow-up hand thinning,

Table 1. Peach blossom thinning and fruit set response to mechanical and hand thinning treatments in six open-center peach
system trials in 2008.

Thinning treatmentz

Flower density after
thinning (flowers/cm2

limb-cross-sectional area)y

Crop load (density)
35 DAFBx (fruit/cm2

limb-cross-sectional area)y

Upper
canopy

Lower
canopy Scaffold

Upper
canopy

Lower
canopy Scaffold

‘Snow Giant’
Horizontal string thinner, 60% FB 10.6 aw 16.3 a —v 4.6 a 2.4 ab —
Horizontal, 2.0 km�h–1 + vertical, 4.0 km�h–1

string thinners, 60% FB
4.6 a 10.4 a — 2.2 a 2.2 a —

Hand-thinned control, 35 DAFB 21.1 b 27.5 b — 9.1 b 2.6 b —

‘Loring’
Horizontal string thinner, 4.0 km�h–1, 60% FB 22.9 ab 7.6 b 14.5 b 18.2 b 3.9 a 9.2 bc
Horizontal string thinner, 2.0 km�h–1, 60% FB 13.3 a 4.9 a 9.4 a 7.2 a 3.0 a 5.5 a
Hand-thinned control, 35 DAFB 35.2 c 7.7 b 21.8 c 17.4 b 4.5 a 11.7 c
Nonthinned control 26.1 bc 7.9 b 16.8 b 13.7 ab 3.8 a 8.3 ab

‘Cresthaven’
Horizontal string thinner, 60% FB 3.1 a 1.7 a 3.4 a 0.5 a 0.4 a 0.7 a
Hand blossom thinned, 60% FB 2.8 a 1.3 a 2.9 a 0.7 a 0.4 a 0.8 a
Hand-thinned control, 35 DAFB 9.7 b 4.2 b 10.0 b 1.6 b 0.6 a 1.6 b

‘Rising Star’
Horizontal string thinner, pink 11.8 a 21.5 b — 3.0 ab 4.7 bc —
Horizontal string thinner + hand

blossom thinned, pink
8.9 a 9.4 a — 1.5 a 2.2 a —

Rope thinner, 80% FB 19.0 b 13.0 a — 5.8 b 3.3 ab —
Hand-thinned control, 35 DAFB 25.4 c 21.6 b — 5.7 b 5.4 c —

‘John Boy’
Horizontal string thinner, 4.0 km�h–1, 80% FB 6.1 a 3.4 b 8.6 ab 3.2 a 1.8 b 4.6 ab
Horizontal string thinner + hand

blossom thinned, 80% FB
5.7 a 1.5 a 5.7 a 2.8 a 0.8 a 2.9 a

Hand-thinned control, 35 DAFB 11.9 b 3.9 b 11.9 b 5.1 b 2.0 b 5.6 b

‘Harrow Diamond’
Horizontal string thinner, 4.0 km�h–1, 60% FB 14.8 ab 25.1 a — 9.3 ab 16.9 a —
Rope thinner, 80% FB 13.0 a 36.9 ab — 7.5 a 24.3 ab —
Hand-thinned control, 35 DAFB 20.5 b 48.1 b — 12.2 b 32.6 b —
zFB = full bloom. Except where noted differently, the horizontal string thinner was operated at 2.0 km�h–1. In early trials, the string thinner was operated at 4.0 km�h–1, but
2.0 km�h–1 was determined to be a better operating speed; 1 km�h–1 = 0.6214 mph.
y1 flower or fruit/cm2 = 6.4516 flowers or fruit/inch2.
xDAFB = days after full bloom; before follow-up hand thinning.
wMean separation within columns and cultivars by Fisher’s protected least significant difference at P £ 0.05.
vCrop load per scaffold was not determined in some open-center trials, as upper and lower canopy counts were made on portions of a scaffold.
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followed a similar trend with the excep-
tion that there were fewer differences
in lower canopy regions (Table 1).
Mechanical thinning was no different
in performance to hand blossom thin-
ning, while comparisons to a rope
thinner were variable depending on
canopy depth. Flower density and fruit
set responses improved when mechan-
ical thinning was followed by hand
blossom thinning or thinning with
the vertical string thinner.

FOLLOW-UP HAND THINNING

COMPARISONS. At 2.0 km�h–1, the
horizontal string thinner prototype
reduced follow-up hand thinning
time by 30% to 34% compared with
green fruit thinning alone (hand-
thinned control, 35–40 DAFB)
(Table 2). At 4.0 km�h–1, the proto-
type thinner did not reduce follow-up
hand thinning time in two of three
cultivars. The rope thinner did not

reduce the follow-up hand thinning
requirement in either of the two trials
where it was tested. Labor savings in
two of the combination treatments
were similar to mechanical thinning
alone, while labor savings increased in
‘John Boy’ mechanically thinned at
4.0 km�h–1 followed by hand blossom
thinning.

FRUIT SIZE AND YIELD COM-
PARISONS. With the exception of the
‘Harrow Diamond’ trial, all blossom
thinning treatments (horizontal string
thinner, rope thinner, and hand blos-
som thinned) increased fruit diameter
and the percentage of fruit in high-
market-value size categories (Table 3).
For cultivars ripening with or before
‘Loring’ (a popular midseason culti-
var), the high-market size was 2.75
inches or greater, and for cultivars
ripening after Loring, the high-market
size was 3.00 inches or greater. The

total calculated yield of ‘Snow Giant’
peaches was reduced by string thinner
treatments, while the total yields
of ‘Loring’ and ‘John Boy’ were un-
affected by mechanical treatments
(Table 3, Fig. 2). In the ‘Loring’ trial,
the yield of high-market-value large
fruit was increased by string thinner
treatments, and in the ‘Snow Giant’
and ‘John Boy’ trials, the yields of
high-market-value fruit were unaf-
fected. Some ‘Snow Giant’ and ‘John
Boy’ trees were excessively thinned
based on fruit load (fruit per square
centimeter of limb cross-sectional area)
measurements, and this suggests that
a better means of assessing how many
blossoms to remove should be devel-
oped. In trials conducted in 2007,
yields of high-market-value peaches
were increased compared with fruit
from conventional hand-thinned trees
(Schupp et al., 2008). Detailed ‘Lor-
ing’ yield data were collected at each
harvest date, and early harvest yields
of trees that were mechanically blos-
som thinned were greater than early
yields of trees in hand-thinned con-
trol and nonthinned treatments (Fig.
2). Fallahi et al. (2006) also reported
earlier physiological maturity of peaches
from trees that were blossom thinned,
and this is a potential market benefit of
the early thinning that is possible with
the string thinners.

REALIZED ECONOMIC SAVINGS.
The savings in hand thinning time
and increases in fruit size realized
in all trials except the ‘Harrow Dia-
mond’ trial increased the economic
value of the peach crops beyond that
of hand thinning alone. String thin-
ner bloom thinning costs averaged
$113/ha, while follow-up hand thin-
ning costs in string-thinned plots
were $139 to $567 per hectare com-
pared with $610 to $817 per hectare
in control plots (Table 4). Net pos-
itive economic impacts (realized eco-
nomic savings beyond hand thinning
alone) ranged from $911 to $1368
per hectare for the mechanical treat-
ments tested in the early-maturing,
hard-to-size cultivar Rising Star (Table
4). String thinner treatments in-
creased net economic impacts in later
cultivars by $428 to $1115 per hec-
tare (Table 4). These results are con-
sistent with those reported for the
vertical string thinner (Schupp et al.,
2008). The Pennsylvania orchards in
these trials were managed for fresh
versus processing markets. The

Table 2. Follow-up hand thinning time required in mechanical and hand
thinning treatments in six open-center peach system trials in 2008.

Thinning treatmentz
Hand thinning at

35–40 DAFBz (h�ha–1)y

‘Snow Giant’
Horizontal string thinner, 60% FB 63.0 ax

Horizontal, 2.0 km�h–1 + vertical,
4.0 km�h–1 string thinners, 60% FB

51.4 a

Hand-thinned control, 35 DAFB 95.1 b

‘Loring’
Horizontal string thinner, 4.0 km�h–1, 60% FB 270.8 ab
Horizontal string thinner, 2.0 km�h–1, 60% FB 231.5 a
Hand-thinned control, 35 DAFB 326.9 b

‘Cresthaven’
Horizontal string thinner, 60% FB 0.0 a
Hand blossom thinned, 60% FB 0.0 a
Hand-thinned control, 35 DAFB 86.5 b

‘Rising Star’
Horizontal string thinner, pink 74.1 ab
Horizontal string thinner + hand

blossom thinned, pink
52.6 a

Rope thinner, 80% FB 81.8 bc
Hand-thinned control, 35 DAFB 107.0 c

‘John Boy’
Horizontal string thinner, 4.0 km�h–1, 80% FB 45.7 b
Horizontal string thinner + hand

blossom thinned, 80% FB
30.4 a

Hand-thinned control, 35 DAFB 56.6 c

‘Harrow Diamond’
Horizontal string thinner, 4.0 km�h–1, 60% FB 201.1 a
Rope thinner, 80% FB 180.1 a
Hand-thinned control, 35 DAFB 207.5 a
zDAFB = days after full bloom, FB = full bloom. Except where noted differently, the horizontal string thinner was
operated at 2.0 km�h–1; 1 km�h–1 = 0.6214 mph.
y1 h�ha–1 = 0.4047 h/acre.
xMean separation within cultivars by Fisher’s protected least significant difference at P £ 0.05.
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relatively greater economic incentive
for production of large-sized fruit
destined for the fresh market and
the comparatively high thinning labor
cost for fruit destined for the process-
ing market suggest that increased
fruit size has a greater positive impact
on fresh market producers, while
labor savings is of greater importance
for canning peach growers. However,
reduced labor cost and increased fruit
size are desirable goals in both pro-
duction systems, suggesting that
mechanical thinning will benefit fresh
and canning peach growers alike.

IMPLICATIONS FOR GROWERS.
The horizontal string thinner proto-
type reduced blossom density, crop
load density, and hand fruit thinning
time in five of six trials, resulting in
significant reductions in labor costs for
thinning. The percentage of blossom
removal in open-center canopies was
more variable than the percentage of
removal reported previously (Schupp
et al., 2008) with a vertical string
thinner in perpendicular V canopies.
The variability was most evident in
orchards with variable tree shapes,
pruning strategies, or canopy depths.

For example, the ‘Cresthaven’ trees
had received detailed pruning and had
gaps in their canopies that allowed the
string thinner to navigate more easily
through the canopies. This resulted in
removal of too many blossoms. In
contrast, the ‘Harrow Diamond’ trees
had numerous overlapping branches
and fewer blossoms were removed.
The ‘Rising Star’ trees had the deepest
canopies, and the string thinner was
ineffective in thinning the lower can-
opy regions. Our research on V-shaped
canopies corroborates previous find-
ings demonstrating the importance of

Table 3. Peach fruit size, total yield, and high market value yield in six open-center system trials as affected by mechanical and
hand thinning treatments in 2008.

Thinning treatmentz
Fruit diameter

(cm)y

Fruit in high
market value size
categories (%)x

Total yield
(kg�ha–1)w

Yield of high
market value size
fruit (kg�ha–1)x

‘Snow Giant’
>3.00 inches

Horizontal string thinner, 60% FB 7.5 av 84 a 12,434 b 10,789 a
Horizontal, 2.0 km �h–1vertical,

4.0 km�h–1string thinners, 60% FB
7.6 a 87 a 11,968 b 10,669 a

Hand-thinned control, 35 DAFB 7.3 b 58 b 16,811 a 10,670 a

‘Loring’
>2.75 inches

Horizontal string thinner, 4.0 km�h–1, 60% FB 7.1 b 73 a 13,234 a 9,661 a
Horizontal string thinner, 2.0 km�h–1, 60% FB 7.3 a 83 a 12,143 a 10,079 a
Hand-thinned control, 35 DAFB 6.9 c 62 b 12,053 a 7,473 b
Nonthinned control 6.3 d 26 c 11,708 a 3,044 c

‘Cresthaven’
>3.00 inches

Horizontal string thinner, pink 8.2 a 100 a — —
Hand blossom thinned, pink 8.3 a 99 a — —
Hand-thinned control, 35 DAFB 7.9 b 78 b — —

‘Rising Star’
>2.75 inches

Horizontal string thinner, pink 6.4 b 31 b — —
Horizontal + hand blossom thinned, pink 6.5 a 53 a — —
Rope thinner, 80% FB 6.4 b 34 b — —
Hand-thinned control, 35 DAFB 6.2 c 22 b — —

‘John Boy’
>2.75 inches

Horizontal string thinner, 4.0 km�h–1, 80% FB 7.4 a 94 a 5,693.11 a 5,480.15 a
Horizontal string thinner + hand

blossom thinned,80% FB
7.4 a 96 a 6,268.35 a 6,095.83 a

Hand-thinned control, 35 DAFB 7.2 b 88 b 5,480.15 a 5,012.74 a

‘Harrow Diamond’
>2.75 inches

Horizontal string thinner, 4.0 km�h–1, 60% FB 6.1 a 5 a —
Rope thinner, 80% FB 6.3 a 13 a —
Hand-thinned control, 35 DAFB 6.2 a 10 a —
zFB = full bloom, DAFB = days after full bloom. Except where noted differently, the horizontal string thinner was operated at 2.0 km�h–1; 1 km�h–1 = 0.6214 mph.
yFruit diameter determined on 40 fruit harvested per treatment from each of six replicates; 1 cm = 0.3937 inch.
xHigh market value fruit were all fruit ‡3.0 inches diameter for ‘Sugar Giant’ and ‘John Boy’ and all fruit ‡2.75 inches for all other cultivars; 1 inch = 2.54 cm.
wYield calculated from fruit counts per scaffold and percentage of size distribution at harvest, with the exception of ‘Loring’, for which actual yield was determined; 1 kg�ha–1 =
0.8922 lb/acre.
vMean separation within columns and cultivars by Fisher’s protected least significant difference at P £ 0.05.
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Fig. 2. ‘Loring’ peach yield per tree at each of four harvest dates as affected by two mechanical bloom thinning treatments
compared with hand thinned or nonthinned control treatments; 1 km�h21 = 0.6214 mph, 1 kg = 2.2046 lb.

Table 4. Mechanical or hand blossom thinning costs, follow-up hand thinning costs, and net economic impact in five
open-center system trials in commercial orchards comparing mechanical and hand thinning treatments in 2008.

Thinning treatmentz
Bloom thinning

costs ($/ha)y
Follow-up hand thinning

costs ($/ha)x
Net economic

impact ($/ha)w

‘Snow Giant’: 358 trees/hav

Horizontal string thinner, 60% FB $128 $539 $860
Horizontal, 2.0 km�h–1 + vertical,

4.0 km�h–1string thinners, 60% FB
$194 $437 $1115

Hand-thinned control, 35 DAFB — $808 —

‘Cresthaven’: 489 trees/ha
Horizontal string thinner, pink $116 $139 $799
Hand blossom thinned, pink $243 $139 $666
Hand-thinned control, 35 DAFB — $734 —

‘Rising Star’: 450 trees/ha
Horizontal string thinner, pink $128 $567 $911
Horizontal + hand blossom thinned, pink $296 $401 $1368
Rope thinner, 80% FB $37 $624 $1027
Hand-thinned control, 35 DAFB — $817 —

‘John Boy’: 612 trees/ha
Horizontal string thinner, 4.0 km�h–1, 80% FB $80 $485 $428
Horizontal string thinner + hand

blossom thinned, 80% FB
$295 $315 $438

Hand-thinned control, 35 DAFB — $610 —

‘Harrow Diamond’: 336 trees/ha
Horizontal string thinner, 4.0 km�h–1, 60% FB $64 $1711 —
Rope thinner, 80% FB $37 $1530 $227
Hand-thinned control, 35 DAFB — $1765 —
zFB = full bloom, DAFB = days after full bloom. Except where noted differently, the horizontal string thinner was operated at 2.0 km�h–1; 1 km�h–1 = 0.6214 mph.
yBloom thinning costs include mechanical thinner, tractor, and labor inputs. Mechanical thinner costs were based on a 15-year useful life of equipment and 8% interest rate.
Tractor costs were $12.00/h, equipment operator costs were $12.00/h, and hand thinning labor costs were $8.50/h; $1/ha = $0.4047/acre.
xFollow-up hand thinning costs were based on a labor rate of $8.50/h.
wRealized economic savings defined as cost/benefit beyond hand thinning alone. Takes into account reduced hand thinning inputs and increased value of fruit in higher size
categories.
v1 tree/ha = 0.4047 tree/acre.
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adapting tree architecture to mechan-
ical thinning strategies (Baugher et al.,
1991; Glenn et al., 1994; Schupp
et al., 2008), and this is an area that
will be addressed in future studies.
While our studies have shown the
potential benefits of a horizontal blos-
som thinner in traditional vase-shaped
peach tree canopies, the increased
speed and efficacy of mechanical thin-
ning technology may be an incentive to
hasten industry adoption of narrow
canopy training systems.

Fruit size at harvest was increased
by the horizontal string thinner in
all but one trial. Mean fruit size of
‘Loring’ was greater in the 2.0 km�h–1

plots than in the 4.0 km�h–1; however,
both of these treatments had the
greatest percentage of fruit in high-
market-value size categories, while
hand-thinned control treatments had
fruit intermediate in size between
mechanical blossom thinned and the
nonthinned treatments. While total
yields were similar for all treatments in
this trial, the yield of marketable fruit
from string thinned trees was over
three times that of the nonthinned
trees and 25% greater than the yield of
hand-thinned control trees, clearly
illustrating the value of reducing the
competition of developing fruitlets as
early as possible. The increase in fruit
size associated with blossom thinning
is consistent with the findings of
Myers et al. (2002) and Fallahi et al.
(2006).

Interest in blossom thinning of
peach trees has increased in recent

years due to the premium price re-
ceived for large-sized fruit and the
inability of costly postbloom hand
thinning to consistently produce ade-
quate fruit size. The goal of a well-
managed blossom-thinning program
is to remove 50% to 75% of the excess
fruit early, making final adjustments
to crop load by hand once the final
crop can be assessed. Blossom thin-
ning in the past has mainly been
conducted by hand, and new string
blossom thinner prototypes offer
cost-effective alternatives. Tree archi-
tecture must be integrated with new
thinner technology so that the eco-
nomic goals of reducing the labor
requirement and achieving efficient
crop load management via automa-
tion, and the overall production goal
of high yields with optimal size and
quality, are mutually inclusive.
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