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SUMMARY. Quinone outside inhibitor (QoI) fungicides can improve the yield and
quality of cereal crops in the absence of disease pressure through the so called
‘‘greening effect,’’ but little is known about the potential beneficial effects on
deciduous tree fruit crops. In a multiyear and multicultivar study carried out in
South Carolina (2005 and 2006) and California (2006), we examined the potential
influence of the QoI fungicide pyraclostrobin on antioxidant activity and
commercially important peach (Prunus persica) fruit quality attributes, including
fruit size, coloration, firmness, soluble solids concentration, and yield.
Experimental orchards were sprayed according to commercial guidelines to
manage insect pests and diseases. A pyraclostrobin + boscalid mixture was applied
up to five times per season starting 1 week after the physiological stage of ‘‘shuck
off’’ until 1 to 2 weeks before harvest. Fruit size was measured weekly between
‘‘shuck off’’ and harvest, whereas the other fruit quality attributes were
determined at harvest. Results indicate no consistent impact of the
pyraclostrobin + boscalid mixture on same-year fruit size development or other
fruit quality attributes in orchards with no or very little disease pressure. To our
knowledge, this is the first in-depth evaluation of the potential effects of a
QoI fungicide on commercially important tree fruit quality attributes.

A
pplications of the quinone
outside inhibitor (QoI) fungi-
cides azoxystrobin, kresoxim-

methyl, trifloxystrobin, picoxystrobin,
or pyraclostrobin can increase yield
and quality of cereal crops, likely
due to improved disease control
(Ammermann et al., 2000; Godwin
et al., 2000; Jones and Bryson, 1998;
Margot et al., 1998; Noon, 1997).
However, in some crops, a yield
increase was observed in the absence
of disease symptoms. For example, an
increase in yield in winter wheat (Tri-
ticum aestivum) showing no apparent
disease symptoms was observed when
azoxystrobin was applied (Jones

and Bryson, 1998; Jørgensen and
Nielsen, 1994, 1996; Nielsen and
Jørgensen, 1995). These yield in-
creases in the absence of disease pres-
sure are believed to be a result of a
delay in leaf senescence, which is also
known as the ‘‘greening effect’’ of QoI
fungicides.

QoI fungicides, such as pyraclos-
trobin, are grouped and listed under
Fungicide Resistance Action Commit-
tee (FRAC) code 11 due to their iden-
tical modes of action. They bind to the
ubihydroquinone reduction site, the
Qo-site of complex bc1, thus inhibiting
electron transfer between cytochrome
b and cytochrome c1 in the respiratory
chain (Becker et al., 1981; Von Jagow
and Link, 1986). Pyraclostrobin is
available in various formulations.

Some contain pyraclostrobin as the
sole fungicidal material (e.g., Cabrio
EG; BASF Corp., Research Triangle
Park, NC) and some are marketed
as a premixture of pyraclostrobin
+ boscalid (Pristine, BASF). The pyr-
aclostrobin + boscalid mixture is
currently the only formulation con-
taining pyraclostrobin registered for
disease control in stone fruit in the
United States.

Most yield and quality studies
with QoI fungicides have focused on
wheat or barley (Hordeum vulgare).
However, more studies are emerg-
ing that document disease control
and additional benefits in other crops,
such as rice (Oryza sativa), potato
(Solanum tuberosum), and tomato
(Solanum lycopersicum) (Harrison and
Tedford, 1999; Siviero and Azzaro,
2001; Stevenson et al., 1999). Re-
ports on fruit are rare and it is not
clear if the observed increase in total
yield or percentage of marketable
fruit was a result of improved disease
control or the ‘‘greening effect’’
(Ammermann et al., 2000; Heaney
and Knight, 1994). The goal of this
study was to investigate possible
same-year beneficial effects of the
QoI fungicide pyraclostrobin in the
absence of disease pressure on anti-
oxidant activity and commercially
important peach fruit quality attrib-
utes, including fruit size, coloration,
firmness, soluble solids concentra-
tion, and yield.

Materials and methods
ORCHARD PREPARATION AND

EXPERIMENTAL SETUP. Experimental
peach orchards in South Carolina
and California were used in this study,
and pests and diseases were managed
according to grower standards. The
South Carolina orchards were estab-
lished in 1995 at the Clemson Uni-
versity Musser Fruit Research Farm
at Seneca. Orchards with the early
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ripening cultivar Coronet and the
midseason cultivar Contender were
used for this study. ‘Contender’
peaches ripen �3 weeks later than
the ‘Coronet’ peaches. All trees were
planted on ‘Guardian’� rootstock,
and spacing between trees and rows
was 6 m. Insecticides, fungicides, and
herbicides were applied to all trees
according to recommendations of the
Southeastern Peach Spray Guide
(Brannen et al., 2005). Thinning
was conducted by hand twice within
2 weeks after the phenological stage
of ‘‘shuck split’’ to ensure even thin-
ning among trees. The California or-
chards were located at the University
of California, Kearney Agricultural
Center at Parlier. The nectarine culti-
var May Glo and the peach cultivar
O’Henry were used for this study.
All experimental trees (including the

‘‘untreated’’ control treatment) were
kept pest and disease free following
California pest and disease management
guidelines (Adaskaveg et al., 2004).

In each of the two cultivars from
South Carolina, spray programs
were replicated 10 times in a random-
ized complete block design with
single-tree replications. Trees were
re-randomized each year. The first
program (untreated) did not contain
any pyraclostrobin or other QoI fun-
gicide applications and consisted of
routine commercial applications of
fungicides and insecticides necessary
for production of commercially
acceptable fruit. In 2005, this pro-
gram contained the following fungi-
cide and insecticide applications:
chlorothalonil (Equus 720; Griffin,
Valdosta, GA) on 29 Mar.; azoxystro-
bin (Abound 2.08F; Syngenta Crop

Protection, Greensboro, NC) and
phosmet (Imidan 70WSB; Gowan,
Yuma, AZ) on 8 Apr.; captan (Captec
4L; Micro Flo, Memphis, TN) on 14
Apr.; captan and phosmet on 25 Apr.,
6 May, 18 May, and 4 June; micron-
ized sulfur (Microthiol Disperss 80DF;
Ceraxagri, Philadelphia) and phosmet
on 16 June; captan and phosmet on
30 June (‘Contender’ only), and pro-
piconazole (Orbit 3.6EC; Syngenta
Crop Protection) on 1 July (‘Coro-
net’ only). In 2006, the ‘‘untreated’’
program consisted of the following
fungicide and insecticide applications:
captan and phosmet on 3 Apr.; chlor-
othalonil (Bravo Weather Stik 6F;
Syngenta Crop Protection) and phos-
met on 10 Apr.; micronized sulfur
and phosmet on 20 Apr.; captan and
phosmet on 3 May; micronized sulfur
and phosmet on 25 May, 8 May, and
22 June; fenbuconazole (Indar
75WSP; Rohm and Haas, Philadel-
phia) on 22 and 29 June; and captan
on 6 July (‘Contender’ only). All fun-
gicides and insecticides were applied
with an air-blast sprayer at label rates
using �200 gal/acre water. The sec-
ond fungicide program consisted of
the ‘‘untreated’’ program plus appli-
cations of a pyraclostrobin + boscalid
mixture (Pristine) applied at 14.5 oz/
acre formulated product. In 2005,
peaches were sprayed with a pyraclos-
trobin + boscalid mixture on 15 Apr.,
29 Apr., 31 May (‘Coronet’ only), 16
June, 1 July (‘Contender’ only), and
12 July (‘Contender’ only). In 2006,
‘Coronet’ and ‘Contender’ peaches
were sprayed with pyraclostrobin +
boscalid on 25 Apr., 9 May, 23
May, 6 June, and 20 June. Trees were
sprayed to runoff (1.5 gal/tree) at 200
psi pressure using a handgun sprayer.

In California, the pyraclostrobin +
boscalid mixture was applied at differ-
ent physiological stages using 12 ‘May
Glo’ or 18 ‘O’Henry’ single-tree rep-
lications in a randomized complete
block design. ‘O’Henry’ received the
following five treatments: 1) one
spray during bloom only (S-1); 2)
two sprays during pit hardening only
(S-2); 3) two preharvest sprays only,
�14 and 7 d before predicted harvest
(S-3); 4) one spray at bloom plus two
sprays during pit hardening plus two
preharvest sprays �14 and 7 d before
predicted harvest (S-1-2-3); and 5) an
untreated control. ‘May Glo’ received
only two treatments: 1) S-3 as above,
and 2) an untreated control because

Fig. 1. Influence of seasonal pyraclostrobin + boscalid applications on mean fruit
size of ‘Coronet’ peaches in experimental years (A) 2005 and (B) 2006.
Pyraclostrobin + boscalid mixture was applied four (2005) and five (2006) times in
2-week intervals between the phenological stage of ‘‘shuck split’’ and 1 to 2 weeks
before harvest. Letters above mean values indicate significances between treatments
at P < 0.05; NS = nonsignificant (1 mm = 0.0394 inch).
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of its short fruit growth period. Sim-
ilar to the South Carolina treatments,
the rate of pyraclostrobin + boscalid
application was 14.5 oz/acre formu-
lated product (Pristine), which is the
current maximum label rate. Trees
were sprayed with 200 gal/acre water
(�0.5 gal per side of a tree) using an
airblast sprayer.

F R U I T S I Z E A N D W E I G H T

MEASUREMENTS. The development of
fruit size over the course of the season
and the weight of mature fruit at
harvest were determined for both
treatments. For ‘Coronet’ and ‘Con-
tender’ 10 2-year-old branches were
selected from each experimental tree
and one fruit per branch of about
equal size and shape was used weekly
to monitor fruit size over the course
of the growing season. For ‘May Glo’
and ‘O’Henry’, six fruit from the
middle portion of the canopy (within
hand’s reach) of each tree were

marked and their diameters were mea-
sured every 3 to 7 d with a digital
caliper starting from 1 week after
‘‘shuck off’’ to 1 week before harvest.
Measurements were conducted from
a premarked dot located midcheek of
each selected fruit to the correspond-
ing point on the opposite side. The
dots were 5 mm in diameter and were
carefully drawn using a waterproof
black-ink marker with a chisel tip.
Dots were redrawn over the course
of the season when necessary. Each
cultivar was harvested twice, and for
each harvest, the weight of 50 ran-
domly selected, commercially mature
fruit was determined using a digi-
tal scale (model PM 4000; Mettler
Instruments, Hightstown, NJ). ‘Cor-
onet’ fruit were harvested on 27 and
30 June 2005, and 26 June and 3 July
2006. ‘Contender’ fruit were harvested
on 19 and 22 July 2005, and 14 and
18 July 2006. ‘May Glo’ and ‘O’Henry’

were harvested on 30 May and 13
Aug., respectively.

FRUIT COLOR AND MATURITY

EVALUATIONS. In South Carolina, at
each harvest date, the same fruit used
for weight evaluation (50 fruit) were
used for color and maturity ratings.
Each fruit was rated visually for sur-
face red color on a 1 to 4 scale where 1
= 0% to 25%, 2 = 26% to 50%, 3 = 51%
to 75%, and 4 = 76% to 100%. The
same person sorted by color at each
harvest. A 10-fruit subsample of the
50-fruit sample was subsequently
evaluated for background color
using standard color reference cards
(Delwiche and Baumgardner, 1985).
This subsample was a proportional
representation of the 50-fruit sample
based on the color categories repre-
sented. For example, if a 50-fruit
sample had 5, 15, 20, and 10 fruit in
color categories 1, 2, 3, and 4, respec-
tively, one, three, four, and two fruit,
respectively, were randomly selected
from the four color categories for
maturity evaluations. Background col-
or reference cards use a 1 (mostly
green) to 6 (mostly yellow) scale,
where a higher number indicates great-
er maturity. The total number of fruit
in each color category was deter-
mined for each 50-fruit sample (red
color) and 10-fruit subsample (back-
ground color). A second 10-fruit sub-
sample was selected as described above
and used for maturity evaluations.

In California, fruit quality attrib-
utes including skin color, firmness,
soluble solids concentration (SSC),
titratable acidity (TA), and anti-
oxidant activity were measured ac-
cording to a previously published
protocol (Brand-Williams et al.,
1995; Crisosto et al., 1994). The
percentage of the fruit’s skin covered
with red pigmentation (blush) was
visually estimated. Next, a small section
of skin was removed with a peeler from
cheeks, tip, suture, and shoulder.
Firmness was then measured at all five
peeled points using a U.C. firmness
tester (Western Industrial Supply, San
Francisco, CA) or an Effigi penetrom-
eter (model FT327; McCormick
Fruit Tech, Yakima, WA) equipped
with a 5/16-inch tip. After weight
and firmness determinations, longitu-
dinal slices (from shoulder to tip)
were cut each day of evaluation for
determination of SSC and TA, and
analysis of antioxidants. Ten slices per
replication-treatment (from different

Fig. 2. Influence of seasonal pyraclostrobin + boscalid applications on mean fruit
size of ‘Contender’ peaches in experimental years (A) 2005 and (B) 2006.
Pyraclostrobin + boscalid mixture was applied in 2-week intervals between the
phenological stage of ‘‘shuck split’’ and 1 to 2 weeks before harvest; NS =
nonsignificant at P < 0.05 (1 mm = 0.0394 inch).
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fruit) were wrapped together in two
layers of cheesecloth and squeezed
with a hand press to obtain a compo-
site juice sample. The juice was used
for determination of SSC with a
temperature-compensated handheld
refractometer (model ATC-1; Atago,
Tokyo). Three grams of the same

juice sample was used for deter-
mination of TA with an automatic
titrator (Radiometer, Copenhagen,
Denmark) and was reported as a
percentage of malic acid. For deter-
mination of antioxidants, 10 slices per
treatment (from different fruit) were
used for ‘May Glo’ on each day of

evaluation. For ‘O’Henry’, 10 slices
per replication-treatment (from dif-
ferent fruit) were used on the day of
harvest, and after 3 d of ripening, six
more slices from the same six fruit
(from the opposite cheek) were used
for evaluation. Using the 2,2-
diphenyl-1-picrylhydrazyl (DPPH)
free radical method (Brand-Williams
et al., 1995), samples were extracted
in methanol to assure a good phenolic
representation, as it has been reported
that phenolics are the main antioxi-
dant contributors compared with car-
otenoids and vitamin C for peaches,
nectarines, and plums (Gil et al.,
2002). Samples were homogenized
using a polytron (Ultra-Turrax TP
18/101 S1; Junke & Kunkel, Stau-
fen, Germany) and were centrifuged
(Sorvall RC5C; Du Pont, Wilming-
ton, DE) for 25 min. The supernatant
was analyzed against the standard,
Trolox (a water-soluble vitamin E
analog), and was reported in micro-
grams of Trolox equivalents (TE) per
gram of tissue.

DATA ANALYSIS. The fruit size
values for each treatment were calcu-
lated as the mean of 10 fruit (obser-
vations) from each of 10, 12, or 18
trees (replications) for each cultivar
and year at each of 9 to 14 sampling
dates. The sampling dates were ana-
lyzed separately. The fruit size data
for each sampling date was subjected
to analysis of variance (ANOVA) for
a randomized block design using
the General Linear Model (GLM)
procedure of SAS (version 9.1; SAS
Institute, Cary, NC). The scab (Fusi-
cladosporium carpophilum) incidence,
red color, background color, firm-
ness, soluble solids, and fruit weight
values for each treatment were calcu-
lated as the mean of 50 fruit (obser-
vations) for scab incidence and red
color; 10 fruit for background color,
firmness, and soluble solids, and one
observation for fruit weight (average
of 50 fruit) from each of 10 trees
(replications) across two harvest dates
for each cultivar and year. These data
were subjected to ANOVA for a
randomized block design using the
GLM procedure of SAS (version 9.1).
Each of the harvest dates were con-
sidered blocks in the ANOVA.

Results and discussion
For South Carolinian cultivars

Coronet and Contender, there were

Fig. 3. Influence of seasonal pyraclostrobin + boscalid applications on mean fruit
size of (A) ‘May Glo’ nectarine and (B) ‘O’Henry’ peach in experimental year 2006.
S-1 = one application at bloom; S-2 = two applications at pit hardening; S-3 = two
preharvest applications; and S-1-2-3 = applications at bloom (8 Mar. 2006), pit
hardening (16 May 2006 and 23 May 2006) and preharvest (31 July 2006 and 7
Aug. 2006). Letters above mean values indicate significances between treatments at
P < 0.05 in the order of the treatments listed in the figure legend; NS = nonsignificant
(1 mm = 0.0394 inch).
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no significant interactions between
harvest date and treatments, with
few exceptions. Harvest date · treat-
ment interactions were only signifi-
cant for ‘Coronet’ in the year 2006
for the background color (chip) P =
0.0049 and ‘Contender’ for year
2005 for scab P = 0.0477. After
careful examination of the interac-
tions, it was determined that no main
effects were masked or distorted by the
interaction (data not shown); there-
fore, the main effects are reported and
used in the discussion as a combined
data set for each cultivar separately.
Fruit size of ‘Coronet’ and ‘Con-
tender’ did not differ between the
untreated program and the pyraclos-
trobin + boscalid program in both
experimental years, with one exception
(Figs. 1 and 2). In 2006, pyraclostrobin
+ boscalid-treated ‘Coronet’ peaches
were consistently bigger starting from
the first evaluation date (24 Apr.) up
to the last evaluation date (22 June;
Fig. 1B). However, the first seasonal
application of the pyraclostrobin +
boscalid mixture occurred after the
first size evaluation was conducted,
indicating that these treatments were

not responsible for the size differ-
ences. Statistical analysis using the
MIXED procedure of SAS indicated
that a correction for the pre-existing
differences would render differences
between treatments as ‘‘nonsignificant’’
at all evaluation times (data not shown).

Fruit diameter was not signifi-
cantly different between the untreated
control and the pyraclostrobin +
boscalid treatments for cultivars May
Glo (Fig. 3A) and O’Henry (Fig. 3B).
A significant difference was detected,
however, between the pyraclostrobin +
boscalid treatment applied five times
after pit hardening (S-1-2-3) and
other pyraclostrobin + boscalid treat-
ments (Fig. 3B). Fruit weight deter-
mined in ‘Coronet’ and ‘Contender’
did not differ between spray programs
in both experimental years (Table 1).
Fruit weight was also unaffected in
the two cultivars growing under Cal-
ifornia conditions (data not shown).
For ‘May Glo’ and ‘O’Henry’, there
was no significant difference in anti-
oxidant activity, using the DPPH
free radical method (Brand-Williams
et al., 1995), between any of the
treatments (Table 2). We did not

observe insect or disease damage on
fruit of any of the California orchards.

This finding is in contrast to
studies on annual plants such as cereal
crops, where azoxystrobin applica-
tions increased yield in the absence
of disease pressure (Jones and Bryson,
1998; Jørgensen and Nielsen, 1994,
1996; Nielsen and Jørgensen, 1995).
The biochemical basis for the ‘‘green-
ing effect’’ has not been thoroughly
investigated, but some QoI fungi-
cides, such as kresoxim-methyl, were
shown to increase nitrate reductase
activity in spinach (Spinacia oleracea)
plants (Glaab and Kaiser, 1999) and
to decrease ethylene production in
wheat leaf discs (Grossman and
Retzlaff, 1997). With increased nitrate
reductase activity, the plant can use
more nitrogen. Because much of a
mature peach tree is woody, increased
nitrate reductase activity due to QoI
fungicide applications is likely re-
stricted to the leaf and limited
green twig area. As such, the effect
in a mature woody plant may be
less compared with wheat, for exam-
ple, where a much greater area of
the plant is photosynthetically active.

Table 1. Influence of pyraclostrobin + boscalid treatments on scab incidence and fruit quality parameters in ‘Coronet’
and ‘Contender’ peaches over 2 years (2005 and 2006).z

Year/cultivar/
treatment

Scab incidence
(0–3 scale)y

Red skin
coloration
(1–4 scale)x

Background
color (1–6 scale)w

Flesh firmness
(kPa)v

Soluble solids
concentration (%)

Mean fruit
wt (lb)u

2005
‘Coronet’
Untreated 0.00 3.21 a 5.27 4.59 9.55 0.39
Pyraclostrobin

and boscalid 0.00 3.14 b 5.30 4.76 9.46 0.38
‘Contender’
Untreated 0.19 a 3.21 a 5.35 a 6.30 a 9.81 0.50
Pyraclostrobin

and boscalid 0.04 b 3.39 b 5.49 b 5.72 b 9.91 0.51
2006

‘Coronet’
Untreated 0.00 3.72 5.95 a 2.76 11.85 0.31
Pyraclostrobin

and boscalid 0.00 3.72 5.71 b 2.66 11.98 0.32
‘Contender’
Untreated 0.00 3.84 5.76 1.22 a 13.86 0.33
Pyraclostrobin

and boscalid 0.00 3.85 5.76 1.41 b 13.44 0.33
zValues are means of two harvests (i.e., evaluations) for each cultivar and year. Values within columns for each year and cultivar followed by the same letter are not significantly
different according to Fisher’s protected least significant difference test at P < 0.05. Values in a column not followed by letters are not significantly different.
yScabbed fruit was rated as 0, 1, 2, and 3 corresponding to 0, 1 to 5, 6 to 25, and >25 lesions as a measure of disease incidence. Values are means of four blocks with 50 fruit
replicates per block. Treatment differences based on a chi-square analysis corrected for all the zeros.
xRed skin coloration corresponds to visual rating where 1, 2, 3, and 4 represent 0% to 25%, 26% to 50%, 51% to 75%, and 76% to 100% red surface, respectively. Values are means
of four blocks with 50 peach fruit replicates per block.
wBackground color measured using color reference cards with 1 = green, 3 = half green/half yellow, and 6 = yellow (see ‘‘Materials and methods’’ for details).
v1 kPa = 0.1450 psi.
u1 lb = 0.4536 kg.
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Alternatively, if the ‘‘greening effect’’
is indeed associated with a delay in leaf
senescence, it may not affect peaches
in the year of application because
peach fruit growth and maturation
occurs in advance of leaf senescence.
Therefore, the effect of delayed leaf
senescence might affect carbohydrate
accumulation in woody tissues after
harvest. Carryover effects could not
be examined in this study because
trees at the South Carolina location
were re-randomized in experimental
year 2. Some studies on fruit found an
increase in the percentage of market-
able fruit or total yield when QoI
fungicides were applied (Ammermann
et al., 2000; Heaney and Knight
1994), but the effects coincided with
improved disease management. There-
fore, it is not clear if in the latter
studies the beneficial effects were
due to less diseased and therefore
healthier plants or due to the ‘‘green-
ing effect.’’

Our study is the first to inves-
tigate a possible effect of a QoI fun-
gicide on fruit quality attributes of
tree fruit (perennial) in the absence
of disease pressure. The ‘‘greening
effect’’ of QoI fungicides is commonly
believed to be associated with a delay
in leaf senescence (Habermeyer et al.,
1998; Konradt et al., 1996). In our
study, we did not observe greener
foliage in pyraclostrobin + boscalid-
treated trees, which is consistent with
our results on yield and fruit size.
Researchers are still debating the
underlying cause for the delay in leaf
senescence. It has been suggested
that the delay in senescence may be
due to the inhibition of saprophytes
(Smedegaard-Petersen and Tolstrup,

1985), fewer defensive reactions in
the plant tissue to plant pathogenic
fungi (Bertelsen et al., 2001), or the
inhibition of early fungal growth
(Godwin et al., 1994).

Fungicides can influence fruit
finish, but in this study carried out
in two locations, pyraclostrobin +
boscalid applications did not appear
to have a consistent and commercially
relevant impact on this peach fruit
quality attribute (Table 1). In one culti-
var (Contender) and 1 year (2005),
there were slight, but significant
increases in red skin coloration and
background color in pyraclostrobin +
boscalid-treated peaches (Table 1).
The lower flesh firmness of these
peaches indicated advanced ripening,
which explains the improved colora-
tion. Scab pressure was higher that
year in ‘Contender’ peaches, resulting
in a higher scab incidence rating in
the untreated program compared with
the pyraclostrobin + boscalid pro-
gram. It is possible that this stress
factor has caused the premature rip-
ening of the peaches and conse-
quently the advanced coloration.
Pyraclostrobin + boscalid applied on
early, mid, and late season peach and
nectarines growing under California
conditions did not improve fruit qual-
ity attributes (data not shown). While
pyraclostrobin + boscalid did not
impact fruit quality in our study,
other fungicides have been shown to
influence fruit maturity and colora-
tion. Preharvest applications of cap-
tan, for example, were shown to
improve skin finish and cause more
intense fruit color and earlier fruit
ripening in apple (Carlone, 1958).
On peach, sulfur-treated fruit appeared

to have less color and eye appeal and
matured 3 to 4 d later when compared
with fruit treated with carbon-based
fungicides (Drake, 1984; Scherm and
Savelle, 2001). In a recent multiyear
and multicultivar study, however, no
impact of micronized or nonmicron-
ized sulfur on peach fruit quality was
detected (Schnabel et al., 2007).

Conclusions
The collective results for South

Carolina and California suggest that
seasonal applications of a pyraclostro-
bin + boscalid mixture formulated as
Pristine do not improve same-year
fruit quality or yield of peach fruit.
Carryover effects into the next season
were not investigated.
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