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ABSTRACT

The purpose of this study was to evaluate the agronomic behavior of the Niagara Rosada variety cultivated under
plastic coverusing defoliation intensities, and its influence orRlasmopara viticolaThe experiment was conducted
in Francisco Beltrdo, PR, Brazil, in a vineyard of Niagara Rosada variety in a trellised system during the 2016/2017 and
2017/2018 crop seasons. The experimental design consisted of randomized blocks, in a 5 x 2 factorial scheme being five
percentages of defoliation (0%, 10%, 20%, 30% and 40%,) and use of coverage (with and without coverage), with three
blocks of three useful plants per experimental plot. The temperature, air humidity and incidence of mildew on the
bunches and leaves were recordddhe end of each crop station, three bunches per plant of each plot were evaluated
for the fresh biomass of the bunches, length and width of the bunches, soluble solids content, pH, number of bunches
per plant, production, and productivity was concluded that the plastic cover associated with the environmental
conditions, and phytosanitary management can favor the physical-chemical quality and reduce the severity of the
mildew in the Niagara Rosada variety providing greater production and produdthgtyise of defoliation does not
favor the cultivation of this variety in southwestern Parana.
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INTRODUCTION As anAmerican table grape (or a rustic grape), Niagara
- i . L Rosada variety is an alternative, with a marked presence in
Brazilian viticulture presdn great diversitywith more . . .
the vineyards due to its low crop treatment requirement,

than 120 cultivars offtis vinifera L. and 40 cultivars of great acceptance of fresh products in the market, rusticity

American grapes, spread from Rio Grande d,o Sulto %‘g ability to be grown in regions with a humid climate, in
Grande do Nort.e (Camargba.l, 2011).In I?arana state, thea,oldition to low production costs compared to fine table
area harvested is 4,170 ha, with a production of 59,151 me@%pes (Camarget al, 2011).

tons and an average yield of 14,185 kg, hehich is lower Notwithstanding Mitis labrusca cultivation occurs
than the Brazilian average (IBGE, 2018; Buetal, 2017). 4 ring the rainy season, when the temperature and relative
The production of rustic vines is an activity thathumidity of the air are highgfavoring the appearance of
generates employment and income, thereby helping MgReases such as mildemhich become a limiting factor to
settle in the field and generate wealth in the regions whergiculture, in the event that appropriate measures of control
is consolidated. It corresponds to 20% of the total cultivatege not adopted (Kishiret al, 2007).
area with table grapes in the state of Parand, Brazil (@arth Downy mildew is caused by ttiasmopara viticola
al., 2011), representing a large market, mainly thanks to fiserk. & M.A. Curtis) Berl. and D&oni, being responsible
potential to grow in regions of the state that are traditionalfgr damages in the Brazilian viticulture as well as in other
known for the predominance of grain and meat productiofine regions in the world. In order minimize the incidence
such as the southwestern regiorthef state. of mildew; in regions where the harvest occurs in the period
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of higher humidity throughout the yeatastic covers may characterized as subtropical humid with a mesothermal
be used on vineyard lines. The main advantages are tiamate (Alvareset al, 2014). The mean minimum
reduction of phytosanitary treatments, production aemperature is 14 °C, the mean maximum temperature is 26
higher-quality fruits, savings in inputs, and soiPC, and the mean annual rainfall is 2,046 mm, distributed
conservation, thereby enabling an increase in productiviicross 131 days during the yeaith a mean sunshine of
and obtaining bunches with marketing standard331 hours of light. Soil is classified as Dystroferric Red
(Yamamoteet al, 2012). Latossol with a clayey texture, being deep and very
In a study developed by Comiranal (2012), the use Wweathered, with low fertility (Embrapa, 2006).
of plastic cover changes the microclimate of vineyards, The orchard is formed by five-year vines of Niagara
reducing photosynthetically active radiation incident ofRosada varietyMtis labruscal..), grafted on the “Paulsen
the plants and increasing the temperature of the air in th&€03” rootstock for adapting to clayey soils due to high
daytime period. The same authors report that tHeoting and resistance to mildgiwsariosis and phylloxera.
development of Niagara Rosada variety under plastic covBpe management system consists of a trellis that adapts
is accelerated until maturation and delayed thereaftép the placement of the plastic and provides the distribution
Compared to open-aithe harvest period of the grapes i®f the branches and leaves, making harvest easier
prolonged, and leaf fall is delayed. There is also an increase A 3 x 2 meters spacing was used for a total of 1,666
in the diameter and mass of the berries, as well as fr@iants per hectare. The experimental design consisted of
yield. randomized blocks, in a 5 x 2 factorial scheme (percentage
Another practice that can be used to minimize th@f defoliation x coverings), containing 3 replicates per
incidence of downy mildew is defoliation, with the aim ofiréatmentand 5 plants in each plot, using the three central
favoring aeration in the region of the inflorescences arfants, totaling 90 plants evaluated. In the main plots, cover
bunches, thereby providing better conditions fowas allocated (with and without cover), as well as the
maturation (Mieleet al, 2009). Souzat al (2012) found defoliation percentages in the subplots.
that the presence of 5, 10 and 15 leaves in the production The coverage systems used were traditional uncovered
branch provided a longer berry volume and did not intend covered, with low-density polyethylene, with 100
fere in the production of the Superior Seedless cultivar Microns in thickness and with protection against ultraviolet

Despite the promising results with the use of covéfYS: with a width 0f2.20 m. The plastic film was fixed in
and defoliation in relation to the control of downy mildew!"o" @rches stuck in treated eucalyptus stands, spaced

the adoption of these techniques in the vines causdery 3 meters and positioned at a distance of 0.5 m above

changes in the microclimate, modifying solar radiation, aFPe canopy of the plants. The grapevines gre pompletely
temperature and humidityainfall on the plants, and Surrounded by a green Lahurfiaret, 1.5 m in width, in
damages caused by the wind (Robettal, 2011), which order to avo_ld the presence of insects and birds.

may affect the physical-chemical quality of the fruits. This P'Y Pruning was performed ckugust 25, 2016 and
evaluation should be carried out in detail in each growirfu9ust 28, 2017, using short pruning, leaving up to 3 buds
region, as the characterization of grape production isPg" SPur and promoting the renewal of the crop and the
relevant factor that shows producers in the region tﬁ@lance of the vegetative/productive part. On November

performance and yield of the crop under local conditionkt: 2016 and November 2, 2017, summer pruning and
(Neiset al, 2010). defoliation were performedit these dates, the plant

In view of the above, the purpose of this study was tr()eacr?edtﬁe?ktvgget?:;]ve tgrozlvth, [\)N':hl IES branchej
evaluate the agronomic behavior of the Niagara Rosada © Idng te tis tvwreto te%ycllg;' 2?)0(/) '28; OC(;UZEO/
variety cultivated under plastic coyersing defoliation ?Tor ';% othe re;a mefr:hs o b O,fl o OZT o7
rates, and its influence on tifasmopara viticolain oflowe y_a cour_l ing otthe number ot leaves and leaving
. . Lo ._the respective foliar percentages.
order to improve fruit quality in the southwestern region _ .
of Parana. Brazil The phytosanitary treatments were winter treatment,
' ' in July in the two years, using a lime-sulfur solution applied
for th i | of fungi, lich
MATERIAL AND METHODS .ort e preventlve. gontro of fungi, lichens, mosse's,.and
insects. In addition to this operation, fungicide
The experiment was conducted in two commercial craggpplications were made using azoxystrobin, fosetyl,
seasons, 2016/17 and 2017/18, in a commercial orcharcpimpineb, mancozeb, difenoconazole, thiophanate-methyl,
Francisco Beltrdo, Parana, Brazil, located at the geographied metalaxyl-M, according to the recommendation for the
coordinates of 26°08'44" South (latitude), 53°14'8¢&st  crop.
(longitude), with 650 m above the sea. The climate, Two fertilizations with alternating potassium nitrate and

according to the Koppen classification ©fa, calcium nitrate were made, started after fruit growth,
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following the recommendation of the nutrition progransignificance for vines that received coverage, within
Yara Brasil 2008/2 (¢a, 2008). Irrigation was by drip systemdefoliation levels, and at intensities of 30 and 40%, the pH
in the vineyard always kept cle@he harvest was manual of the fruits showed (Figure 2). In the 2017/18 crop season,
and transported with the help of a tractBor the none of the variables analyzed showed a significant
monitoring of the temperature and relative humidity of thinteraction between the factors studied.
air, dataloggers were placed, one of which was placed under The acidity found in berries of vines is a result of the
the cover and the othen an open place, collecting theorganic acids present in their composition and physical-
data every houduring the entire production cycle in cropschemical changes occurring in their maturation process,
(Figure 1A and 1B). due to the degradation of the acids during the process of

From the moment of the pruning and beginning of thisuit respiration. In the case of grapes, acidity is also
shoots onwards, bi-weekly monitoring of the incidence diffected by the fermentative effect of certain yeasts, which
mildew was carried out, including an observation of thenay produce organic acids, in addition to the dissolution
appearance of the first visible symptoms within the usabté minerals and acids released from their skin and pulp
area of the plot, in the leaves and bunches. (Mieleetal, 2009).

When the berries reached uniform pink coloration, with It can be observed in this study that the application of
a total soluble solids content of more than 14° Brix, &efonation is efficient Only when the vines are cultivated
described in Normative Instruction n.1 of February 1, (Bralnder coverin which case the application of 30% and 40%
sil, 2002), fruit evaluations were performed. The bunchélgfoliation allows arise in pH by up to 3.05, if the must is
were harvested with the aid of harvest and fruit thinningsed for winemaking purposes. In contrast to these results,
shears of the brand Tramonﬁha)eing then packed in the cultivation of the Niagara Rosada Variety without cover
plastic bags properly labeled and transported in low plasfies not present differences in pH, regardless of the level
boxes in air-conditioned environment for analysis at thef defoliation.
FoodTechnology LaboratoryThree bunches of each of ~ Several hypotheses support the elevation of pH in
the three useful plants component of each plot wekénes grown under defoliatioAccording to Pétteet al
separated for determination of fresh bunch biomass, buri@910), the development of defoliation, especially in leaves
length and width, soluble solids (SS) (°Brix), and pH. located near the bunches, as in this stynfgvide an

A semi-analytical balance (g) was used to determirlgcrease in solar radiation, temperature and aeration in the
the fresh biomass of the bunches. The length and widthR§Pduction region, improving the coloring and maturation
the bunches were measured using a caliper and a measuﬁfn@e berries, besides reducing the incidence of diseases.
tape (cm). For the determination of SS (°Brix), a digital bench The development of defoliation allows the penetration
refractometer (Reicher mini Digital Handheld of a greater intensity of solar radiation, which is of great
Refractometer) was used at a temperature of 200 Ge- importance, as it allows the synthesis of organic
termine the pH, 20 mL of juice was transferred to a 100 rffompounds, improving the organoleptic production and
beakerand the sample was read with the digital pH met&uality of the grape and raising its pH (Radéhal, 2013).
(IAL 2008). On the other hand, defoliation may act restricting the source

The number of bunches, yield and productivity of th8f Photoassimilates, so it should be carried out at the
vineyard were also determined. The production (kg plarfiO/"ect intensityso that it does not act only to decrease
1) was determined from the fresh biomass of the bunchiké pho_tosynthes.mmg leaf area (as qccurret_j ih up to 20%
harvested in each plant multiplied by the number cﬁlefollatlo'n |.nten3|ty), put ra.ther a!lowmg the incidence of
bunches. Productivity (kg Fawas determined based onSOIar radiation at the ideal intensity

yield multiplied by the number of plants per hectare. The change in the microclimate as a function of the

The data obtained were analyzed for normality by th%efoha‘uon can alter enzymatic activity in the fruit and thus

Shapiro-Wk test and submitted to analysis of variance',nCn:fnﬁs(.a the potassium conten_t " thg berries, Ieadmg toa
H rise influenced by the drop in acidity levels according

and significant differences by the Tukey test at 5%
- o . to Fogagat al (2007).
probability of error for the qualitative variables. The results . . .
Another hypothesis, which bases the higher pH on

obtained for the quantitative variables were then submitted Lo ) L
. . . . . grape berries in which defoliation between 30% and 40%
to polynomial regression analysis, with the aid of th

. . ; was carried out, is the best distribution of the
statistical program Sisvar (Ferreira, 2011). o .
photoassimilates, as the grafts that allow greater vigor of

RESULTSAND DISCUSSION the canopysuch a_s Paulseri@3 !n studied plants, _tend
to extend the period of vegetative growth, delaying the
There was a significant interaction between defoliatioaccumulation of sugar in the fruits (Bettatial, 2013).
and cover only for pH, in the 2016/17 crop season, withhus, the balance between the vegetative part and the
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Figure 1 Weekly average of temperature and relative humidity of the air between pruning of production and harvest, in orchard of
vines cv Niagara Rosada, cultivated in Francisco Beltrdo (PR), under two systems of cover and five intensities of defoliation, in the
2016/2017 (A) and 2017/2018 (B) harvests. UniogSampusMarechal C. Rondon, PR. 2018.
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yield, provided by the defoliation, favored redistributiorplant were significant only in the 2016/17 harvest, whereas
of these assimilates. for bunch biomass, yield and productivitye significance
In the 2017/18 crop season, the non-verification of thean be verified in the two crop seasons, always favorable
statistical significance for the pH levels, either betweeregarding treatment with coveragables 1, 2, and 3).
treatments related to cover or treatments related to For SS of the berries, higher values (14.58° Brix) were
defoliation, may be related to the higher rainfall index durinfipund in bunches of vines covered with plastic cpver
the maturation period in relation to the previous cropompared to the uncovered system (13.49° Briadpl@1).
season. Thus, the concentration of soluble solids This higher soluble solids content is also reported by
synthesized at this stage was similar and quite diluted Yamamotcet al (2012), in which the authors justify the
the high moisture content of the fruits, which enabled siigher SS content of the BRS Clara grapes grown from
milar expression of the organic acids in a similar way in afjrapevines under transparent plastic in braided
treatments, allowing no significant changes in the acidifyolyethylene (20% shading) due to the greater
of the berries. In addition to the amount of rainfall, th@hotosynthetic capacity of plants in this condition,
higher frequency of cloudy days during maturation maycreasing the production of sugars in these fruits.
have reduced incident solar radiation, which affects the Reinforcing the results found, Comirahal (2012)
accumulation of sugars and indirectly influences pH. state that, in plastic-coated environments in general, a
In general, despite the variations presented asreduction in the thermal amplitude occurs, which
function of the treatments employed, the pH verified wasonditions the coloring processes and concentration of
satisfactory for Niagara Rosada variétycording to data soluble solids in a positive wags in theuitis labrusca
from Maia & Camargo (2012), this cultivar should have pHbunches reaching 22°Brix. These results may be related to
around 3.21. Thus, the variation between 2.82 and 3.@%aturation time in different environments.
found in this present study was slightly below that In the 2017/2018 crop season, the soluble solids
indicated for the variety content did not differ between treatments. The non-
Anzanelloet al. (2011), when studying the Niagara,variation in the soluble solids content in this crop may be
Concord, Cabernet Sauvignon and Merlot varieties atlated, among other factors, to the high water availability
different levels of defoliation, concluded that the removah the soil during maturation, which provides a higher water
of leaves up to the height of the bunch at the beginning vptake, disfavoring the concentration of sugars in the
ripening of the berries does not change the quantitatiberries (Amamotet al, 2012). SimilarlyDetoniet al (2007)
and qualitative variables of the fruits. The same authoasmd Chavarrieet al. (2010) did not find a significant
also verified that, for Niagara and Concord, the defoliatiogifference in the SS content in bunches of variety Roma-
performed above the bunches caused a delay in tha Cabernet Sauvignon and Moscato Giallo in LDPE-
maturation of the grapes, negatively affecting the physicalevered and uncovered vineyard.
chemical characteristics of the fruits. For the number of bunches per plant, the result was
For the other analyzed variables, soluble solids contestgnificant for the use of cover in the 2016/2017 creybl@
bunch length and diameter and number of bunches ggrand only for application of defoliation in the 2017/2018
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Figure 2: Mean pH values in bunches vines of bunches of Niagara Rosada variety cultivated in Francisco Beltrdao, Parana, under cover
systems and defoliation intensities, in the 2016/2017 crop season.
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crop (Figure 3A). In the first harvest, the system with plastmonsequently leading to a larger production of bunches
cover showed 36.18 bunches per plant, differing statisticaliynder cover in the 2016/17 crop season, as shovabie
from the uncovered system, in which the yield was 32.6I7
bunches per plant. In the second yeancovered Differences in numbers of bunches per plant were also
grapevines stood out in relation to the those under covésund by Chavarrieet al (2009), when studying the
producing 38.73, compared to 36.21, not differingfloscato Giallo cultivar with and without plastic cover
statistically The same authors verified a higher number of bunches per
It was also observed that plants without the use gfant and per square meter in the vines under plastic,cover
defoliation produced on average 40.14 bunches in 2017/it8Flores da Cunha, RS, Brazil. Differing results were
crop (Figure 3A), presenting superiority compared to theported by other authors, such as Colomtal (2011),
others plants, where there was defoliation. The seasomaio observed that the cultivation of the BRS Clara vine
variation in the fruiting capacity of buds may be due tander a shade cloth and plastic cover did not influence the
climatic factors, cultural practices or diseases that affectimber of bunches per plant in Marialva, PR, Brazil.
the vines. The most often studied climates include light, Inthe second evaluation year (2017/2018 crop season),
temperature, and water restriction, all influenced by the greater number of bunches on grapevines was verified
use and plastic cover without defoliation (Figure 3A), possibly occurring due to
The installation of the plastic cover on the vineyarthigher accumulation of reserves as a result of the lack of a
promotes changes in the structure and physiology of thefoliation operation in the previous crop season, which
plants, altering thermal and water conditions of the soifavors the accumulation of nutrient mobility in the previous
plant-atmosphere system and the distribution patterns@fcle, promoting plant growth in the second cycle.
solar radiation in the canopy (Cardadal, 2010). This Larger bunch length and diameter were observed in
change in the microclimate next to the canopy of the vinegnes grown under plastic cover in the 2016/2017 crop
may have influenced the sprouting of the budsseason (able 1).This is because there is a greater water

Table I Mean of soluble solids (SS), bunch length (BL), bunch diameter (BD) and number of bunches per plant (NBP) in Niagara
Rosada variety cultivated in Francisco Beltrdo, Parana, under two cover systems, in the 2016/2017 and 2017/2018 crop seasons

2016/2017 crop
Cover system SS (°Brix) BL (cm) BD (cm) NBP
With cover system 14.58a* 15.07a 7.49a 36.18a
Without cover system 13.49b 14.08b 6.88b 32.67b
CV (%) 4.78 8.11 7.26 7.24
2017/2018 crop
Cover system SS (°Brix) CC (cm) DC (cm) NCP
With cover system 15.36= 16.28= 7.69"* 36.21
Without cover system 15.84 16.47 7.52 38.73
CV (%) 5.42 5.03 4.12 9.03

*Means followed by the same letter on the column do ndérdgtatistically from each other by tAekey test, at 5% probability of error
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Figure 3: Number of bunches per plant (A) and yield (B) in vines of Niagara Rosada variety cultivated in Francisco Beltréo, PR,
under five defoliation intensities, in the 2017/2018 crop season.
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availability for plants in the covered area, due to ththat the plastic cover can attenuate stresses due to excess
restriction of solar radiation and reduced incidence of windplar radiation or lack of watein this case, the
which allow a lower evaporative demand and stimulateghotosynthesis influences the increase in production (La-
greater stomatal opening. This fact can positively influenaaas Jr2008).
the growth of berries, subsequently increasing bunch One can also observe a mass gain between the bunches
diameterdue to the greater amount of water and favorinig the two years, regardless of the cover and defoliation.
the turgor pressure, which is responsible for cell growthhis increase can be attributed to more favorable
(Taiz & Zeiger2013). environmental conditions, especially the temperature that
In the 2017/2018 crop season, with the greater rainfagtadually increased along the development of the bunch
and water availability in the soil, as well as greater relatiwgith maximum peak in the ripening period, without
humidity, particularly at the hottest time of the dégss compromising the growth of the berries.
evaporation occurs while maintaining higher water content The production and productivity of vines are correlated
in the fruits, ensuring berry growth, which has led to th® the number of bunches per plant and size or mass of the
absence of a significant difference between treatmentsbunches, comprising very important variables to hybrid
The decrease of the active photosynthetic radiatiand hardy varieties in which high yields are a fundamental
also acts on bunch length and diameter by altering the sjzerequisite for the production of viability (Hernanees
of the rachis and stalk. Hernandtsl (2013) report that al., 2013).
the decrease of the luminosity in the covered area causesYield and productivity were similarly superior in
a warming of the rachis and the stalk, subsequentiyneyards under plastic cover in two crop seasons,
increasing the dimensions of the bunch. although the 2017/2018 crop season also demonstrated a
The same authors report that bunches produced preling effect on the production of the grapevine, which
protected environments may present more berries, possihd a higher output without performing this practice.
because of the best fertilizationfiefency, promoting Covered vines produced on average 6.89 and 11.46 kg
further warming of the environment for the formation oper plant, in the 2016/2017 and 2017/2018 crop seasons,
the pollen tube, reaching the ovary and subsequentigspectivelycompared to 4.56 kg and 8.14 kg per plantin
fertilizing it, in addition to the prevention of rainfall during open vinesAlthough the efect of the defoliation on the
this period, which may wash the pollen before it reach@screase in production is a direct result of the increase in
the stigmaAnother possible explanation for the highethe number of bunches, this treatment showed no effect
number of berries is a greater contribution of reserves, as the final yield.
the leaves remain in the plants for a longer time performing The greater yield directly reflected the final productivity
a photosynthetic activifyfavoring the non-abortion of of the vineyard, which was 51 and 35.5% higher in the
the berry treatment with cover in the two crop seasons studial€T
Other studies also mention the variation in bunch). This difference in yield between the cover and open-air
diameter when produced in a protected environmergnvironments can be explained by the micrometeorological
Comiraret al (2012) observed that, in the covered vineyarathanges provided by the plastic covering, which according
bunch diameter was greater when compared to the opgenintrigliolo & Castel (2008), favor photosynthesis,
vineyard. allowing the studied vines to produce curls in greater
Table 2 shows the results for bunch biomd38s number diameter and length in the first crop season, in
difference of the biomass of the curls between thaddition to crop season with a greater mass in the two
treatments can be attributed, even indirecttythe cycles studied, positively resulting in greater production,
microclimatic changes provided by the plastic cover thatith subsequent &fcts on the increase in productivity
favors the water availability of the vines, according to The productivity of the vines can be increased when
Cardoscet al (2008). The same authors report that thegbey are cultivated in a protected environment (Hernandes
conditions contribute to the reduction of the vapoet al, 2013). Comiraret al (2012), when studyingitis
pressure deficit, which promotes water potential anldbruscavariety with and without plastic covesbtained
stomatal opening. Therefore, the lower evaporativayield of 4.6 and 10.2 kg.plardnd a yield of 12.3 and 27.1
demand provides a better water condition for plants andha® for uncovered and covered treatments, respectively
can directly favor the amount of water in the berriesTherefore, the yield of the covered vineyard was 54% higher
which may influence the increase the size and masstban the yield in the uncovered treatment, corroborating
the bunches. this study
The photosynthetic process is benefited by the Along with the qualitative and quantitative advantages,
microclimate provided by the coyand this is reflected in protected cultivation provides a guarantee of the crops,
the increase in the biomass of the bunches. It is knowrhich justifies the investment in this vine protection
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technology The plastic cover reduces the risk ofconditions for its development. Once the pathogen was
occurrence of hail during the cycle, avoids the diredound, in the 2016/17 crop season, it was possible to have
incidence of rainfall in the bunches, provides bettea better understanding of the lower yield and productivity
environmental conditions and, mairfigcilitates the control in the discovered treatment, because, with the bunches
of fungal diseases, ensuring higher yields (Hernartlesbeing affected by the pathogen, the berries were detached
al., 2013; Pedro Juniet al., 2011). before harvest.

There was no incidence of mildew throughout the cycle Chavarrieet al. (2009) describe that this change in the
in the vines under plastic cover in the two harvests. Quhytosanitary scenario is explained by the close interaction
the other hand, in the uncovered treatment, the incidenoetween the incidence of pathogens and the meteorological
of mildew was observed only from the beginning otonditions, in particular the relative humidity of the air
December in the 2016/2017 crop season, when the bunchiég plastic cover changes the conditions that predispose
were compacted, as showriTiable 3. the incidence of diseases to the ‘umbrella effect’, which

The formation of mildew spores requires 95-100%ends to prevent the wetting of plant tissues, thereby
relative humidity at least 4 hours of darkness and occufavoring sporulation of the pathogen and infection and
preferably in the temperature range of 18-22 °C (Kimatpromoting the dispersion of the inoculum in the vineyard
1997). These conditions were observed during the peri@domiranet al, 2012).
from December 28 to 30 in the 2016/17 crop season, Thus, by altering these environmental conditions, si-
especially between 04:00 am and 10:00 am (Figure 1A andlar to that observed by Gerggal (2010) and Colombo
1B). et al. (2011) in other regions, the use of the plastic cover

The fact that no mildew appeared in the 2017/18 cropas able to reduce the occurrence of downy mildew on
season was due to the lack of favorable environmenidtis labruscavariety grown in southwestern Parana, which

Table 2 Mean of bunch biomass, yield and productivity in Niagara Rosada variety cultivated in Francisco Beltrdo, PR, under cover
systems, in the 2016/2017 and 2017/2018 crop seasons

2016/2017 crop
Cover system Bunch biomass (g) Yield (kg.plant?) Productivity (t. ha?)
With cover system 191.60a* 6.89a 11.48a
Without cover system 139.20b 4.56b 7.6b
CV (%) 9.62 10.36 10.35
2017/2018 crop
With cover system 328.05a 11.46a 19.10a
Without cover system 288.42b 8.14b 14.09b
CV (%) 10.19 7.81 12.72

*Means followed by the same letter on the column do ndéerdstatistically from each other by tAelkey test, at 5% probability of error

Table 3 Incidence of downy mildew on Niagara Rosada variety cultivated in Francisco Beltrdo, Parand, under two cover systems,
in the 2016/2017 and 2017/2018 crop seasons

2016/2017 crop
Dates
09/10 30/10 21/1 05/12 09/12 24/12 21/01
Cover system (CV)
L B L B L B L B L B L B L B
With CV - - - - - - - - - - - - - -
Without CV - - - - - - -+ + + + o+ + +
2017/2018 crop
Dates
13/10 27/10 10/ 24/ 07/12 22/12 03/01
Cover system (CV)
L B L B L B L B L B L B L B
With CV - - - - - - - - - - - - - -
Without CV - - - - - - - - - - - - - -
L = Leaf; B = Bunch; + = presence of downy mildew; - = no mildew
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represents the important advance for the crop in the regiéigmago UA, Tonietto J & HofmannA (2011) Progressos na
as in this Iocalitythe rainfall level during the productive viticultura brasileira. Revista Brasileira de Fruticultura, volume

. especial:144-149.

period was 632 mm. Cardoso LS. B hi H. Comiran. Feh ia GMarodi
. . . ardoso LS, Begyamaschi H, Comiran,FChavarria arodin

] _AS pointed out by previous StUd_IeS’ althOUQh the GAB, Dalmago GA, Santos HR Mandelli F (2008)Alteracdes
incidence of downy mildew under plastic cover is reduced, micrometeorolégicas em vinhedos pelo uso de coberturas de
phytosanitary management of p|ants should not beplé.StiCO. PesquisAgropecuaria Brasileira, 43:441-447.
neglected. The adoption of a specific management showdrdoso LS, Bgamaschi H, Comiran,FChavarria G Marodin
consider that it is possible to reduce spraying by up toGAB. Dalmago GA, Santos HP & Mandelli F (2010) Padrdes de

% (Gentat al. 2010 interceptacdo de radiacdo solar em vinhedos com e sem cober-
75 0( ent&t a " ) tura plastica. Revista Brasileira de Fruticultura, 32:161-171.
In summary it can be observed that the use of thEhavarria G Santos HPMandelli F Marodin GAB, Begamaschi

plastic cover provides a physical barrier to the action of 4 g cardoso LS (2009) Potencial produtivo de videiras culti-
rainfall and ultraviolet rays, controlling the mildesmabling vadas sob cobertura de plastico. Pesgai@pecuaria Brasilei-

a reduction in the number of applications of phytosanitary & 44:141-147.

products in the cultivation of the vine, and increasin§havarria GSantos HPZanus MC, Marodin GAB, Chalaca MZ &

roduction and the quality of the final product Zorzan C (2010) Maturacdo de uvas Moscato Giallo sob cultivo
p a y P : protegido. Revista Brasileira de Fruticultura, 32:151-160.

Based on the implementation of the cover as a cro )

. P L . . C%Iombo LA,AssisAM, SatoAJ, Tessmann DJ, GenW & Roberto
treatment that is beneficial to the wine production, future g (2011 Produczo fora de época da videira ‘BRS Clara’ sob
studies can be carried out aiming at the definition of thecultivo protegido. Ciéncia Rural, 41:212-218.
ideal type of coverseason of installation of the cover incomiran F Begamaschi H, Heckler BMM, Santos HSba D &
the vineyard, and plastic additives with a view to the Saretta E (2012) Microclima e producéo de videiras ‘Niagara

; : S o ; Rosada’ em cultivo orgénico sob cobertura plastica. Revista
handling th.e Ilght quent on the plarlts, aiming ata h|gherBrasileira de Fruticultura, 34:152-159.
cost-benefit ratio with the use of this technology ) ) o
Detoni AM, Clemente C & Fornari C (2007) Produtividade e
qualidade da uva ‘Cabernet Sauvignon’ produzida sob cobertura
CONCLUSIONS de plastico em cultivo organico. Revista Brasileira de Fruticul-
. . . ) tura, 29:530-534.
The plastic coverassociated with the environmental o _ »
dition n favor the phvsical-chemical lit fthEmbrapa - Empresa Brasileira de Pesquigaopecuaria (2006)
condiions, can favor the pnysical-chemical quality of the Sistema Brasileiro Classificacdo de Solos. 22 ed. Rio de Janeiro,

Niagara Rosada variety Embrapa - SPI. 306p.

The use of the plastic cover provides greater yield arf@rreira DF (2011) Sisvar: um computador sistema de andlise es-

productivity in the Niagara Rosada variety in Southwesterntatistica. Ciéncia &Agrotecnologia, 35:1039-1042.

Parana. FogagaAL, Daudt CE & Dorneles F (2007) Potassio em uvas Il -

. . . andlise peciolar e sua correlagdo com o teor de potassio em uvas
The use of the plastic covecombined with  yiniferas. Ciencia @ecnologia deAlimentos, 27:597-601.

environmental conditions and phytosanitary managemegtemaw, Tessmann DJ, Roberto SRida JB, Colombo LA, Scapin
reduces the incidence of downy mildew CR, Ricce WS & Clovis LR (2010) Manejo de mildio no cultivo

The use of defoliation does not favor the cultivation of Protegido de videira de mesa ‘BRS Clara'. Pesqhgrmpecuaria
. : . X Brasileira, 45:1388-1395.
Niagara Rosada variety in southwestern Parana. N ) )
Hernandes JL, Pedro Junior MJ, Blain GC & Rolim GS (2013)
Comportamento produtivo da videira ‘Niagara Rosada’ em di-
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