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PRODUTIVIDADE, INCIDENCIA DE PODRIDAO-PARDA E
DANOS POR PRAGAS EM PESSEGO CULTIVADO
SOB PRODUCAO INTEGRADA!

LOUISE LARISSA MAY DE MIO? FRANCINE LORENA CUQUEL!, LINO BITTENCOURT
MONTEIRO?, ANTONIO CARLOS VARGAS MOTTA?, BEATRIZ MONTE SERRAT?

RESUMO - O sistema de produgdo integrada (IP) ¢ uma tecnologia que permite aumentar a seguranca
alimentar, diminuir a aplicagdo de produtos quimicos e o impacto ambiental. Este trabalho comparou
dois pomares de péssego da cultivar Chimarrita, um deles sob producdo integrada e o outro sob manejo
convencional (CP), situados na Lapa, Parand, Brasil. O manejo do pomar CP foi o usualmente aplicado pelos
produtores locais, e o manejo IP foi o recomendado pelas Normas Brasileiras de Producao Integrada de
Péssego. Durante trés safras (2002, 2003 e 2004), produtividade, calibre dos frutos, incidéncia de podridao
parda e danos (causados por Grapholita, Anastrepha, lagartas e outras causas) foram quantificados em
ambos os sistemas. O numero de aplicacdes de inseticidas e fungicidas no CP foi maior que no IP, tal qual
ocorreu com a incidéncia de podridao-parda. Grapholita molesta, Anastrepha spp. e lagartas foram mantidas
sob controle durante as trés safras. A produtividade, bem como o tamanho dos frutos, foram maiores no IP,
indicando as vantagens desse sistema de produgao.

Termos para indexacfo: fruta de caroco, manejo, Monilinia fructicola, Grapholita molesta, Anastrepha spp.

PEACH PRODUCTIVITY, BROWN ROT INCIDENCE, AND PEST
DAMAGE UNDER INTEGRATED PRODUCTION SYSTEM

ABSTRACT - The Integrated Production System (IP) is a technology that aims to increase food safety,
diminish application of chemical products, and reduce the environmental impact. IP methods suitable for
peach trees are scarce and recent in Brazil. The present research focused on comparing two ‘Chimarrita’
peach orchards, one managed under IP, and the other under conventional system management (CP) in Lapa,
Parana, Brazil. CP orchard management was the usually applied by local grower’s and IP orchard management
was the recommended by the “Brazilian Norms for Integrated Peach Production”. For three crops (2002,
2003, 2004), productivity, fruit caliper, brown rot incidence, and damages (caused by Grapholita molesta,
Anastrepha spp., caterpillars, and others), were quantified in both managements. The pesticides and fungicides
applications on CP were higher than on IP, and so did the brown rot incidence. G. molesta, Anastrepha spp.,
and caterpillars were kept under control during three crops in both systems. Productivity was higher and
fruit size was larger under IP, indicating the advantage of such production system.

Index terms: stone fruit, management, Monilinia fructicola, Grapholita molesta, Anastrepha spp.

INTRODUCTION

Peach (Prunus persica L. Batsch) productiv-
ity and growing area have almost fourfold during
last 40 years (DOLINSKI et al., 2005). Brazil is
12" worldwide country in production, and the 22
in productivity, with an average of 8 ton/ha, while
France, USA, Greece, Spain, and Italy produce 15
ton/ha (DOLINSKI et al., 2005). Those data indicate
that is possible to improve Brazilian peach productiv-
ity investing in technology. Peach is grown in Brazil
in almost 24,000 hectares (FAOSTAT, 2006), and

Parana State plants 1,611 hectares of peach trees
producing an average of 10.85 ton/ha (SECRETARIA
DO ESTADO DA AGRICULTURA E DO ABAS-
TECIMENTO, 2011).

The most important disease affecting peaches
in Parana State is brown rot, caused by the fungus
Monilinia fructilola (Wint.) Honey. Its occurrence
begins at the blossoming and goes on to the harvest
period, having an important role in post-harvesting
(OGAWA et al., 1995, MAY-DE MIO et al., 2004).
The pathogen may infect branches, and causes direct
losses, as result of flowers and fruits infection during
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pre-harvest, harvest and post-harvest, and may affect
the whole production, if not controlled (MOREIRA,
2005). The main period in which the chemical control
of this disease is carried out in field, covers blossom-
ing and pre-harvest, with fungicides like benzimid-
azol, dicarboximide, triazol, and estrobilurine group
(LARENA etal., 2005; MOREIRA; MAY-DE MIO,
2006). Besides that, the most important pest in peach
orchards are grapholita (Grapholita molesta) (POL-
TRONIERI et al., 2008); and fruit-flies (Anastrepha
spp.) (MONTEIRO et al., 2007).

Integrated Production System (IP) is a tech-
nology that aims to increase food safety, diminish ap-
plication of chemical products, and reduce environ-
mental impact by applying pest monitoring, less toxic
products, and the alternation of chemicals applied.
In Brazil it is normalized by the National System of
Integrated Fruit Production (FACHINELLO et al.,
2003a), but little is known about peach productivity,
pest and diseases occurrence under IP comparing
with conventional system (CP). The present work
aimed to compare two ‘Chimarrita’ peach orchards,
one managed under IP and the other under CP at Lapa
County, Parana, Brazil.

MATERIALS AND METHODS

This research was carried out in Lapa County
(25°46°S and 49°43"W, 907 meters height), Parana
State, Brazil, in a four years old ‘Chimarrita’ peach
orchard from 2002 to 2004.

The fruit orchard was handled in two parts
of 9 lines with 60 plants each, for each production
system, one carried out in CP and the other carried
out according to the National System of Integrated
Fruit Production (FACHINELLO et al., 2003a).
Central lines of each system were sub-divided into
10 blocks of 14 plants, and 30 plants/systems of
production were evaluated in each part, in a space of
3x6m. Both management systems are characterized
as follows:

CP —usual crop practices used by local grow-
ers were adopted, that means, pest and disease control
treatments without any monitoring to establish when
chemical products should be applied, in a steady
calendar, fertilizers were applied following the local
growers’ regular method and quantities, interlines
were free of spontaneous vegetation in the interline
by frequent herbicides applications.

IP — crop practices followed recommenda-
tions issued by National System of Integrated Fruit
Production (FACHINELLO et al., 2003a). Several
steps were taken to fulfill IP practices: pest and
disease were monitored to establish when chemical

products should be applied, fertilizer application
was recommended based on soil and foliar analysis,
minimum soil work (cleared in the interline, and 2
annually applications of herbicide in line at most) was
performed, green pruning was done, and all activities
carried out in the orchard were registered on a field
book.

Fruits damaged by brown rot were assessed
and discharged before each harvest. At the harvest,
productivity, fruit caliber, and fruit damage caused
by G. molesta, Anastrepha spp, caterpillars, and oth-
ers (mechanical damage, physiological deformities,
birds and hail) were evaluated. The caliber was clas-
sified according to fruit diameter: 0 =<3.5cm; 1 =
3.5t04.5cm;2=4.6t05.0cm;3=5.1t05.5cm; 4
=5.6t06.0cm;5=6.1t06.6 cm; 6 =6.7to 7.3 cm;
7= 7.4 to 8.0 cm; 8= > 8.0 cm. Statistical analysis
was performed through Generalized Linear Models
(McCULLAGH; NELLDER, 1983). The difference
between both production systems was tested compar-
ing the deviation of patterns with and without this
effect, after adjusting for tree and weather effects.

RESULTS AND DISCUSSION

Applications of pesticides and fungicides

Pesticide and fungicide applications on CP
were higher than on IP (TABLE 1). This is certainly
due to the I[P management carried out in traps, which
allowed monitoring pest incidence during all seasons.
Besides that, the choice of more specific, efficient,
and environmental-friendly chemical products for
each target disease helped maintaining biological
control, such as recommended by Agrios (1997).

Brown rot incidence

Brown rot was efficiently controlled at blos-
soming, showing just a small occurrence of 1%
in third year (data not shown). Smaller brown rot
incidence on IP (TABLE 2) may be attributed to per-
manent removal of orchard’s fruit with this disease
symptom such as is recommended by Souza et al.
(2007) and Kowata et al. (2011). It is important to
observe that in all crops there was also lower brown
rot incidence, even with less fungicide applications
(TABLE 1). Those data are in accordance with Wil-
liams et al. (1992), who reported that on peach tree
orchards, IP handling management was better for
disease control, with a reduction of 10% in brown
rot incidence and Hogmike and Biggs (1994), who
managed peach pests and diseases using CP, obtained
similar results comparing to IP with 51% less pesti-
cide application.
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Fruit damage

Damage caused by G. molesta was similar in
both systems during first two years assessed, and lower
in third year (TABLE 3), showing IP advantage. In
same way, caterpillars were better controlled under IP
(TABLE 3). The lower caterpillar damage might be ex-
plained by the more ecological management of sponta-
neous vegetation in the row middles. The mechanical
damage, physiological deformities, and caused by
birds or hail were similar in both systems (TABLE
3). In 2004 mechanical damage was much higher
comparing with two others years due to a hail storm.

Production assessment
Number of fruits per plant and productivity in

first and second years were highest under [P (TABLE
4). Certainly it is due to fertilization based on soil
and foliar analysis and the green pruning.

Fruit produced under IP were biggest than
under CP (TABLE 5). These results agree with those
obtained by Farias et al. (2003) working with ‘Marli’
peach fruits in South of Brazil, and with Fachinello
et al. (2003b) working with ‘Diamante’ peach fruits
also in South of Brazil.

The production results obtained in this work
are promising, considering that with three IP crops it
was possible to obtain a bigger production with less
environmental impact due to reduced application of
pesticides and fungicides (TABLE 1).

TABLE 1 — Fungicides and pesticides applications per year in a ‘Chimarrita’ peach orchard managed under
conventional system (CP) and integrated production system (IP) (Lapa, Parana, Brazil).

Applications number

Chemical Management
2002 2003 2004
Pesticides CP 5 3 4
P 2 2 |
Fungicides CP 10 12 11
P 6 7 6

TABLE 2 — Brown rot incidence per year (%) in a ‘Chimarrita’ peach orchard managed under conven-
tional system (CP) and integrated production system (IP) (Lapa, Parana, Brazil).

Brown rot incidence (%)

Management/ year

2002 2003 2004
CP 3.63 9.35 24.8
IP 2.44%* 3.5%%* 10.2*

*Averages difference at 5%, and ** averages difference at 1% by the standard deviation analysis.

TABLE 3 — Fruit damage per year (%) in a ‘Chimarrita’ peach orchard managed under conventional sys-
tem (CP) and integrated production system (IP) (Lapa, Parand, Brazil).

Fruit damage (%)
Cause Grapholita molesta Anastrepha spp Caterpillars Others!
xzﬁagemem/ 2002 2003 2004 2002 2003 2004 2002 2003 2004 2002 2003 2004
CP 26 0.0 43 0.09 0.0 2.1 4.7 15.8 0.0 25 32 54.7
1P 3.2m 0.4 2.0*% 0.08™ 0.0 29 32% 87% 0.0™ 24 1.8 51.7m™

ns

*Averages difference at 5%, and ™ averages do not differ significantly between each other
' Mechanical damage, physiological deformities, and caused by birds and hail.
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TABLE 4 — Number of fruits/plant and productivity (ton/ha) of a ‘Chimarrita’ peach orchard managed under
conventional system (CP) and integrated production system (IP) (Lapa, Paran4, Brazil).

Management/ year 2002 2003 2004

Number of fruits/plant CP 196.9 2857 373.6
P 267.0% 378.6* 391.8

Productivity (ton/ha) CP 11.9 14.1 19.7
IP 16.1* 21.5% 20.9

*Averages difference at 5%, and ™ averages do not differ significantly between each other.

TABLE 5 — Fruit caliber (%) from a ‘Chimarrita’ peach orchard managed under conventional system
(CP) and integrated production system (IP) (Lapa, Parana, Brazil).

Fruit/caliber (%) Management 2 4 5 6 7
2003 Cp 0.0 0.7 6.2 413 47.1 4.7
IP 0.0 0.7 ™ 4.0 32.2% 56.7* 6.4*
2004 Cp 59 27.0 44.1 19.6 3.3 0.0
IP 0.5% 5.8% 27.0% 40.9% 24.0% 1.6*
2005 CP 0.7 15.7 59.6 19.8 4.0 0.0
IP 0.6m™ 14.5 60.2%* 19.9 4.6* 0.0
CONCLUSIONS REFERENCES

The applications of pesticides and fungicides
on CP were higher than on IP, without losing its ef-
ficiency in controlling brown rot, Grapholita molesta
and Anastrepha spp. Productivity and fruit size were
best under IP, indicating the advantage of such pro-
duction system.
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