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ABSTRACT

The purpose this study was to evaluate the vegetative development, yield and quality of strawberry cultivars of
short and neutral days as a function of soil comgo experiments were carried out in a protected environrast.
experimental design used in both experiments consisted of randomized blocks, with subdivided plots. Harvests were
carried out every two days, when the berries presented 75% of the red coloration of the epidermis, with evaluation of
yield, number of fruits/plant, and fresh biomass of the fruits. For fruit quéléypH, SS, titratable acidji$S/TA ratio
and fruit staining were evaluated. The contents of chlorophyll a and b, chlorophyll a + b and the chlorophyll a/b ratio
in the leaves were also measurktthe end of the productive cycle, destructive evaluations of leaf nutebearea
and dry biomass of shoot were carried out. Cultivation on white PSC presented plants with lower vegetative development,
higher yield, and fruit siz&Among the cultivars of short days, Camino Real presented bigger and more attractive fruits
regarding the appearance of color of epidermis. For neutral day culivansas obtained higher yield.

Keywords: Fragariax ananass@uch.; mulching; small fruits.

INTRODUCTION The adaptabity of the cultivar to a given region is

.expressed by the genotype-environment interaction, the

Strawberry cultivation in the Paran& State, Brazil, IF ) . .
. atter being characterized mainly by temperature,
mainly performed by small landowners and leaseholders,

and the demand for labor is high, at 15 people/ha/yegrhompe”c’d and soil, which determine fruit quality and

being a source of income and an alternative for tHyoductivity The use of cultivars adapted to each region

maintenance of people in the farm. The main producid a major factor for success in production (Oliveira e

region is located in Curitiba and Jacarezinho countiesciVittaro, 2011). Based on the plant response to these

characterized by favorable climate and easy productié@ctors, the species are classified between short-day and
and marketing (Ronquet al, 2013). day-neutral cultivars.

The crop gains importance in other regions of Parana Short-day cultivars are temperature- and photoperiod-
State. Nevertheless, these producers often encoun@épendent, blooming when day length becomes less than
difficulties, mainly due to the lack of information on thel4 h and temperatures are below 25-26 With the
crop, management and choice of cultivars adapted to tingroduction of new cultivars with characteristics of neutral
conditions of the growing regions. This implies thatlays or days insensitive to the photoperiod, it has become
producers fail to reach the production prospects, leadipgssible to produce strawberry in the periods considered
to economic losses and abandonment of the crops (Sard# off-season, with the possibility of starting the crop
etal, 2017; Dalla Rosat al, 2014). outside the trational period (Pereirat al, 2013).
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In addition to the use of cultivars that are better suited The experimental design used in both experiments was
to the regiors conditions, some cultural techniques mayandomized blocks, in a subdivided plot scheme, with the
assist in the productive performance of the crop, such plets constituted by the white, silver and black plots in
soil cover (Fart al., 2012), which promotes the reductionboth experiments, with subplots divided by the short-day
of water consumption by the plant, crop protection againstiltivars (Camino Real and Camarosa) in experiment | and
soil erosion, and reduction of insect pests present in thay-neutral cultivars (Montergjlbion, SanAndreas,
soil, generating products of higher quality and with lowelPortola, and\romas) in experiment Il. Each subplot was
cost (Oliveireet al, 2011). constituted by two lines and seven plants per line,

Nevertheless, when the soil is covered, importanbtalizing 14 plants per subplot and four replications per
parameters of the microclimate are also modified, such isatment.
soil temperature, whose amplitudes vary with the The preparation of the beds was performed 20 days
absorptivity and thermal conductivity of the material usedefore the planting of the seedlings, with dimensions of
in the cover (Mri et al, 2012), depending on the material0.20 m in height, 1.8 m in width and 0.70 m in width per
used and the edaphoclimatic conditions of each regiosybplot. The strawberry seedlings were purchased from
which can promote the vegetative growth of the plantie company Bioagfo of Chilean origin (agricultural
(Camargeet al,, 2010). nursery Llahuen). The seedlings of the short-day cultivars

Considering the above, the objective of this studgexperiment|) were transplanted on May 19, 2017, and the
was to evaluate the vegetative development, yield asdedlings of the day-neutral cultivars (experiment Il) were
quality of strawberry short- and day-neutral cultivars astaansplanted on different dates, due to the need for
function of soil coverin DoisVizinhos countyParana, accumulation of chill hours to make the cultivars suitable

Brazil. for transplantation (cvMonterey on May 23, cultivars
Albion and Sandreas on June 12, and cultivAremas
MATERIAL AND METHODS and Portola on June 27, 201&).cultivars were planted

Due to the different arrival dates of the strawberrjn spacing 0.30x0.30 m.
seedlings for plantingt was necessary to conduct two Irrigation in the beds was performed by dripping with
experiments, aiming to reduce the influence of the plantirfig/o strips (per plot) and emitters every 0.20 m, with a flow
dates on the final result. The first experiment consisted &fte per emitter of 1.7 L in order to obtain uniform
short-day strawberry cultivars (Camino Real an@etness, according to the needs of the crop. Fertigation
Camarosa) on white, black and silver soil cover (PSCyas performed every two weeks with the aid weaturi
while the second experiment consisted of day-neutraystem, and the nutrient solution used was that described
cultivars (MontereyAlbion, SanAndreas, Portola, and by Traniet al. (2011), according to the crop phase. The
Aromas) on white, silver and black soil coverings. data relating to relative air humidity (RH%) and mean air

The experiments were conducted in a private propertgmperature were obtained every fifteen minutes by
from May 2017 to January 2018, in an umbrella-likglatalogger (HTH-1302), installed in a shelter located at
greenhouse, with the upper part in a simple arc formdhe center of the greenhouse where the experiment was
covered with a low-density polyethylene transparent filrmonducted.
of 150u (microns) and ceiling height of 2.5 m. The property ~ Soil covers were installed on the beds, 30 days after
is located in thélto Empossado communitgity of Dois  the transplanting of the seedlings, using low-density
Vizinhos, Paranéat&te, Brazil (25°49'46" S, 53°03'59V  polyethylene in the white, silver and black colors,
and 610 m altitude). according to the respective treatments. In the course of

The climate of the region, according to the Képpethe cultivation, monitoring of diseases and pests was
classification, is a Cfa climate, subtropical humid, with nearried out on a continual basis, sometimes requiring the
defined dry season, mean maximum temperature of 22 &Ge of chemical controls for the control of the common
and mean minimum temperature of 15 °C and annuspot (Mycosphaerella fragariagewith the fungicide
precipitation of 1800 mm (Alvarest al, 2013). The azoxystrobin, as well as control of mites using the acaricide
predominant soil in the region is classified as Dystroferriabamectin, both at the doses recommended by the
Red LATOSOL(Bheringet al, 2008). manufacturers for the crop.

Soil samples were collected prior to the preparation of The central plants were considered as a usable
the beds and installation of the experiments and latsubplot, the first and last plants of each row being
referred to chemical analysis of the mineral elementiiscarded, resulting in eight usable plants per experimental
present in the soilAccording to the results of the soil unit. For characterization of the flowering, they were
analysis (@ble 1), there was no need for liming and covetonsidered usable when 50% or more of the plants
fertilization with phoghorus and potassium. presented flowers, in the same way for the beginning of
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the harvest. Crops were harvested every two days, aBRESULTS AND DISCUSSION
fruit h ted with ughly 75% of the red-colored . . . .
;:i' dse\;vn?irse afvestedwithtighly 7576 ofthe red-co Experiment |: short-day cultivars x plastic soil
' cover (PSC
At harvest, the fresh biomass of the fruits (g) was ] ( ,) o
determined by experimental unit by means of a semi- The.varlables anal'yzed did not show significant
analytical balance, as well as number of fruits producéﬂteraC“P” between §0I|I c-:over.and CUIt'YarS' The.cover
per experimental unit by counting, and mean biomass B?Iors did not show significant influence in the period of
the fruits, calculated by the ratio between total biomadd"® that included transplanting until the flowering of the

and number of total fruits per experimental unit. The Valuéérawberry plants. Similarl$he cultivars did not present

obtained at each harvest for fruit biomass and number%gnific?ntdi:]erencE in tfhe rowerrllng élblehZ)d. ianifi
fruits were summed within each experimental unit and Table 2 shows that, for SH, the PSC had a significant

divided by the number of plants that constituted eaéﬂfluence in the period of time between transplanting to

experimental unit, thus obtaining yield (g/plant), numbe?H’ whereas in black PSC, this period (in days) was lower

of fruits per plant, and fruit biomass (g/fruit). when compared to white PS@mong the cultivars,

. . . Camarosa presented a shorter period of time than Camino
The chemical evaluations were carried out at the Plant

. . . L. aﬂeal, with SH occurring two days prid@his difference in
Physiology Laboratory of the Universida@iecnoldgica . .
, ) early harvest may be related to the genetics of the cultivar
Federal do Parana (UTFPR), D¥iginhosCampusFor

jtself (Carvalhcet al, 2013).
these evaluations, 10 fruits randomly selected by subpllot ( )

q 4 the oH luated by bencht H Higher fruit yields was verified in white PSC, with 120
were used, an € pr was eya uate y- enc ,OP more in fruits harvested in silver and black PSC, thereby
meter as well as soluble solids (SS) using a digita

) PR epresenting a 17% higher yield. Regarding the cultivars,
refractometer (with results expressed in “Brix); tItratablﬁmre was no significant difference for this variable, i.e.

acidity (TA), by 't|'Frat|o'n (with re;ults expressed as 3he yield in the municipality of Doigizinhos is the same
percentage of C|tr|c_aC|d), according to the sFandards f?;espective of the short-day cultivar used. These yield
theA_doIfo Lutz In;tltute (lal, 2008); SSAFrano; gnd values observed for both cultivars were smaller than those
coloring of the fruits by means of a digital coIonmeterdescribed by Carvalhet al (2013), in Pelotas (RS), and
(Minolta Cr 200 b model), which included the determinatio%1rger those than reported by Peraital (2013) in MG

of the ‘I values, varying from light to dark, with 100 These differences in yield can be related to the different

corresponding t_o white and 0 (zero) to black and the ‘%’Iimate conditions and soil in which the experiments were
component, which expresses the degree of chroma of t&?nducted

fruits, in which, according to the proposed classification, In the climate factorthe temperature also influenced

more colorful fruits present lower values and less colorfldj1e yield of the cultivars. The mean temperature in the
fruits. months of October to December in Dadizinhos was
Destructive evaluations, such as number of leaves p&§nsidered high, with low relative air humidity (Figure 1),
plant, leaf area (cfh and dry shoot biomass (9), werehampering the productive development of the
performed at the end of the productive cycle. For thesgawberries, in addition to causing the development of
variables, three plants were used, after random selectigiy|ons. These results highlight the importance of
in each subplot. The leaf area meter (CL-203 model lasg¥evious studies in regions where strawberry cultivation
area meter) was used to measure the leaf area and idryot yet widespread, as in the case of Mi#nhos.
shoot biomass. The material was then taken to a forced air For NFPthe PSC did not promote fifences among
circulation oven with a temperature of approximately 4gyitivars. Nevertheless, the Camarosa cultivar presented
°C until reaching constant mass. a lager numbercorroborating Shiukhgt al (2015). For
The data were submitted to analysis of variance, witiFB, the cultivar Camino Real obtained fruits with higher
the means compared by the Tukey test at 5% errbiomass. Considering the importance of fruit size for
probability, using the statistical program SAS (Silva &marketing aspects and in light of the fact that small fruits
Azevedo, 209). do not present good commercial value, particularly when

Table 1: Soil chemical analysis of the experimental area

Depth pH OM* P Exchangeable cations (cmadm) BS**
(cm) (CaCl,) gdm® mgdm?® K* Mg?* Ca? Al H+Al CTC (%)
0-20 5.50 35.86 5.46 0.51 3.57 9.89 0.00 4.28 18.25 76.55

*OM = organic matter, **BS = base saturation.
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marketed fresh, the choice for cultivars that present fruits The soluble solids (SS) content is a characteristic of
with higher MFB and uniform fruits throughout thegreat interest in fruits marketed fresh, as the consumer
productive period is an important factor in the financiainarket tends to prefer sweet fruits with higher contents
income of the crop. (Silvaet al, 2015). For PSC, SS did not present significant
Also inTable 2, it is observed that white PSC providedifferenceWith respect to the cultivars, Camarosa stood
higher MFB when compared to black PSC. This result mut when compared to Camino Real.
explained by the different characteristics of the colors of This superiority in SS for these cultivars was reported
the plastic soil cover in absorbing and reflecting the solay Passost al (2015), in a study on the differentiation of
irradiation, in which the white color has the capacity taultivars in two different locations. Nevertheless, different
absorb less radiation and transmit less heat to the sodsults were presented by Peraitaal (2013) in these
The black colarin contrast, absorbs more radiationgcrops in Maria da Fé and Inconfidentes counties, Minas
transmitting more heat to the soil and increasing itSerais state, Brazil. This SS difference is probably due to
temperature (Franquera & Mabesa, 2016). Plastic soil coube adverse environmental conditions, insolation, and
is a technology widely used by strawberry producers, asant nutrition.
it helps reduce the temperature in the growing Table 4 presents the fruit coloration results,
environment, allowing the plants express better theiepresented by luminosity (I) and color (c) of the fruit
productive potential in regions with high temperaturespidermis, NL, LA, and DSBM. The PSC did not present
(Kaur & Kaur, 2017). significant difference in color of the fruits, the use of any
Table 3 shows somem chemical characteristics analyzefithe mentioned covers being possible.
in strawberry fruits. For titratable acidityS/TA ratio and Values below 29.24 indicate dark intense color fruits,
pH, no statistical differences were observed, neither dbeing a desirable characteristic for consumers for fresh
to PSC or to cultivars, i.e., for these analyzed variablespnsumption, as well as for processing, as this coloration
any PSC can be used for any cultivar makes fruits more attractive to the eyes (Ceirdi., 2002).

Table 2: Flowering (FIW), start of harvest (SH), yield, number of fruits per plant (NFP) and fruit biomass (MFB) as a function of
the PSC colors and strawberry cultivars (SCV)

PSC colors FLW (days) SH(days) Yield (g plant) NFP BF (9)
White 65.00 a* 88.62 a 716.69 a 48.65 a 14.89 a
Silver 64.50 a 87.50 ab 596.39 b 43.27 a 13.90 ab
Black 63.50 a 86.50 b 596.30 b 44.99 a 13.50 b
SCV

Camino Real 64.58 a 88.75 a 631.16 a 40.02 b 15.71a
Camarosa 64.08 a 86.33 b 641.76 a 51.26 a 1249 b
Averages 64.33 87.54 636.46 45.64 14.10
CVa (%) 2.48 1.49 18.74 14.30 5.34
CVb (%) 1.42 2.59 10.68 8.56 3.39

*Mean values followed by the same lowercase letter on the column do not differ statistically from each other by the Tukey test at 5% error
probability.
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Figure 1: Relative air humidity (%) and mean temperature observed in the experimental area, from May 2017 to January 2018.
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According to the same authénuits with coloration below which are more sensitive to these conditions (Strassburger
36.08 mean little colored fruits, and this experimengt al, 2010). Thus, the use of soil cover materials such as
presented values above 38. white PSC is an alternative to help reduce soil temperature

Among the cultivars, cvCamarosa presented anand favor the reproductive development of strawberry
epidermis with greater luminosity and darker coloratioparticularly in regions of subtropical climate, where
than cv Camino Real. Considering the importance of theemperatures in the production months are high.
external aspect of the fruit in marketing, mainly fresh, cv
Camarosa presents more attractive fruits for marketing, aEXPeriment 11: day-neutral cultivars x plastic
already reported by Oliveigt al (2011). soil cover (PSC)

Inthe NL, LA and DSBM evaluations performed atthe Table 5 shows the results for flowering (%), start of
end of the productive cycle, the resultsTable 4 harvest (SH), yield, mean number of fruits per plant (NFP)
demonstrate lower vegetative development of the plarasd mean fruit biomass (MFB) as a function of the PSC
under white PSC, when compared to silver and black PS€hlors and strawberry cultivars (SCV). In general, these
Thus, it can be inferred that, because white PSC absodiwmlyzed variables showed no significant interaction
less solar radiation, it generates less heat transmittedoetween the PS€and cultivars. For R\, SH, NFPand
the soil, causing the plants to present lesser vegetatMéB, the results found did not indicate significant
growth. differences for PSC.

In addition to the PSC factahe strawberry cultivar Notwithstanding, cvMonterey presented a longer
tends to present greater vegetative growth and emviégetative period between transplantation and flowering
stolons under high temperature conditions, consequenénd, subsequentlypetween transplantation and start of
decreasing yield, in particular among short-day cultivargarvest. On the other hand, cultivAremas and Portola

Table 3: Titratable acidity (A), soluble solids (SS), SSKTratio and pH as a function of the PSC colors and strawberry cultivars
(scv)

PSC colors TA (%) SS (°Brix) SS/AT pH
White 1.09 a* 6.0la 5.58 a 34la
Silver 111la 5.97a 5.44 a 3.39a
Black 1.06 a 5.66a 5.38a 341a
SCV

Camino Real 1.09 a 5.64b 5.23a 3.43a
Camarosa 1.08 a 6.12a 5.70 a 3.38a
Averages 1.09 5.88 5.47 3.41
Cva(%) 8.00 5.03 8.64 1.06
CVb(%) 14.90 5.57 16.65 1.85

*Mean values followed by the same lowercase letter on the column do not differ statistically from each other by the Tukey test at 5% error
probability.

Table 4: Luminosity (1), coloring (c), number of leaves (NL), leaf area (LA) and dry shoot biomass (DSB) as a function of the PSC
colors and strawberry cultivars (SCV)

PSC colors Luminosity‘l’ Coloring ‘¢’ NL LA(cm?) DSB (9)
White 27.82 a 40.30 a 47.25b 4463.53 b 54.88 b
Silver 27.47 a 39.11a 60.54 a 5526.39 a 68.45 a
Back 28.09 a 3991a 65.25 a 6098.73 a 70.99 a
SCV

Camino Real 26.97 b 38.58 b 52.97 b 4547.85 b 60.14 b
Camarosa 28.62 a 40.97 a 62.39 a 6177.92 a 69.40 a
Averages 27.79 39.78 57.68 5362.88 64.77
Cva(%) 3.57 3.87 11.25 11.36 13.10
CVb(%) 3.81 2.39 10.70 17.62 11.47

*Mean values followed by the same lowercase letter on the column do not differ statistically from each other by the Tukey test at 5% error
probablllty
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had a shorter vegetative period, differing statistically from Radinet al. (2011), when studying cultivaisromas,
Albion and SarAndreas, which presented intermediatdudla, Camarosa and Oso Grande in two regions of Rio
values. The day-neutral cultivars have the ability to em@rande do Sul state, Brazil, observed a better yield
flowers, regardless of the photoperiod and temperatupetential forAromas when compared to the others. In
(Ali & Radwan, 2008) but have direct interference in theigeneral, cMVAromas obtained higher yield than that found
phenology due to genotype, environmental factors, aity Pereirat al (2013) for the same cultivarhe success
seedling quality (Rosat al, 2013). and potentiation of production depends on the use of the

The fact that cvMonterey was the first cultivar to be most suitable cultivar for the conditions of each region
transplanted in May made its vegetative period longé€osteet al, 2015).
than in other cultivars, which were transplanted in June. Also in Table 5, it can be verified that MFB did not
This difference in the transplantation period is due to th@esent significant difference for PSC. Regarding the
fact that the cultivars present different needs in the termaltivars, Portola obtained lower values in relation to the
of chilling hours for floral induction, being sent toother cultivars, presenting small fruits, with a mean mass
producers only when they reach the stipulated need fof 10.62 g.This result is unsatisfactqrgspecially when
each genotype. the fresh marketing of these fruits is desired.

For the production of fruits, white PSC was superior Some chemical characteristics of the fruit and the color
to black PSC, presenting higher yield by 20% (160 g pef the fruits, represented by luminosity and coloring of
plant, as seen ifable 5), similar to experiment I, with the fruit epidermis, are presented’able 6. The PSC did
short-day cultivars @ble 2) These results are explainednot present a significant difference in all analyzed
by the fact that white PSC provides greater reflectedhriables, i.e. The different PSC colors did not influence
radiation and, consequentlpwer radiation transmitted fruit quality characteristics.
to the soil, directly influencing soil temperature, For TA and SS/A ratio, the cultivars did not dér
especially in the more superficial layers (Sener & TUremistatistically from one anothdfor SS, cultivaflbion was
2017). superior to cultivars SakdreasAromas and Portola, not

Regarding the cultivardromas presented statistically differing from cultivar MontereyPereiraet al (2013), when
higher yields than the other cultivars studied and, fatudying strawberry cultivars in two regions of Minas
NFR did not difer statistically from cvPortolaAromas, Gerais found values of 7.03 °Brix falbion and 5.66 °Brix
which presented high NFPhis ability to produce alge  for Aromas, close to those presented in this stlithe
number of fruits per plant with high biomass resulted isame authors claim that the variation in the SS content is
Aromas obtaining higher yields than the other cultivarsnainly related to cultivastage of maturation, and climate.
Strawberry production is directly related to the number dfhe pH of cultivar Monterey differed only from San
fruits per plant and the biomass of the fruits, which, iAndreas, with values of 3.56 and 3.43, respectjesig
addition to defining crop productivitgomprise important the other cultivars did not differ statistically from one
parameters in fruit quality another

Table 5: Flowering (FIW), start of harvest (SH), yield, mean number of fruits per plant (NFP) and mean fruit biomass (MFB) as a
function of the strawberry cultivars (SCV) and PSC

PSC colors FLW (days) SH(days) Yield (g plantd) NFP MFB (g)
White 45.27 a* 70.27 a 793.04 a 55.94 a 14.46 a
Silver 44.33 a 69.87 a 685.99 ab 50.72 a 13.69 a
Black 44.87 a 70.47 a 633.12 b 46.59 a 13.92 a
SCV

Monterey 60.22 a 89.22 a 675.23 b 46.01 b 14.61 a
Albion 47.33 b 74.11b 597.68 b 37.94 b 15.73 a
SarAndreas 49.00 b 70.89 b 657.64 b 46.33 b 14.20 a
Aromas 3155¢c 56.22 d 892.06 a 59.63 a 1495 a
Portola 36.00 c 60.55 ¢ 697.62 b 65.51 a 10.62 b
Averages 44.82 70.20 704.05 51.08 14.02
CVa (%) 11.74 8.17 17.51 17.54 7.42
CVb (%) 11.11 4.31 15.82 13.23 8.12

*Mean values followed by the same lowercase letter on the column do not differ statistically from each other by the Tukey test at 5% error
probability.
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In the colorimetric variables, c8amndreas presented characteristic is a genetic factor presented by each cultivar
lighter characteristics (luminosity I) when compared tbeing evidenced in the leaf area (LA). Even with the
Albion. In contrast, cultivars Monterey and Portolaifferences presented in NL, when the LA was evaluated,
presented darker coloration than the others, accordingrto significant difference was observed, i.e., the plants
the classification described by Coeti al (2002). For presented LA from 2404.03 to 2841.98%cithe LA and
coloration c, cultivarélbion and Monterey showed more DSB of the plants in the white PSC presented lower values
colorful fruits than the others. when compared to the silver PSC. Being a creeping plant,

This can be explained by the fact that these frudtrawberry presents an underdeveloped stem with foliar
pigments require luminosity and, during the period ilbbiomass representing practically the entire shoot of the
which the experiment was carried out, there was @ant. The plastic soil cover directly influences the
predominance of cloudy and rainy days, and in additioregetative development of the strawbeayreported by
to the decreased solar radiation, the relative humidity &hiukhyet al (2015).
the air (%) remained high for most of the growing period, Casierra-Posads al (2011), in studies in Colombia,
mainly in the productive period, froAugust to December found lower LA for strawberry cultivars when using silver
(Figure 1). Thus, the colorimetric variables negativelfSC. This difference in results is mainly due to the
influence components of flavosuch as SSA and SS/ adverse edaphic climatic conditions of the region where
TA, as presented ifable 6. the study was conducted, such as mean temperatures of

The values of chlorophyll a, chlorophyll b, chlorophyll13 °C, low luminosity and altitude 2,500 m above sea
a + b, chlorophyll a/b ratio and number of leaves glantevel. The silver PSC reflects more sunlight and absorbs
(NL) did not show a significant difference for the PSQess enggy, lowering the temperature of the séthen
(Table 7). For the cultivars, the concentration othis occurs, under milder conditions, such as those of
chlorophyll a in leaves was higher for. &anAndreas Colombia, there is a decrease in the microbiological
when compared to Monterey activity of the soil, affecting the development of the

SanAndreas presented higher results than the othstrawberries.
cultivars, due to the chlorophyll a/b ratio, possibly with  With the implementation of this studyis possible to
the characteristic of the cultivdrecause the evaluationsconsider a significant production achieved with the studied
of color and luminosity of the fruit showed that thiscultivars, with considerable gain with the use of white PSC.
cultivar also stood out compared to the others. In th@onsidering the good economic value of the crop and its
chlorophyll a/b ratio, cultivar Monterey was superior taharacteristic for production by family farming, which often
the other cultivars. This superiority in the relationship isnakes use of knowledge of crops in other producing
explained by the fact that cMonterey presented a low regions, which sometimes are not more suitable for those
value of chlorophyll b, which in turn, influences theconditions, or even the empirical knowledge on cultivation.
chlorophyll a/b ratio. Future studies should be conducted, aiming at the

Table 7 also shows that the number of leaves per plamtprovement and innovation of cultivation practices and
(NL) was quite variable, according to each cultiidris methods targeted at the southwest region of Parana, Brazil.

Table 6: Titratable acidity (R), soluble solids (SS), SSKTratio, pH, luminosity of the epidermis (l), epidermal coloration (c), as a
function of the strawberry cultivars and PSC

PSC colors AT (%) SS (°Brix) SS/AT pH Luminosity ‘I"  Coloration ‘c’
White 1.15 a* 6.38 a 5.59 a 3.46a 37.71a 4450 a
Silver 1.03 a 6.63 a 6.35a 3.47a 37.29 a 44.16 a
Black 1.12 a 6.04 a 5.46 a 3.50a 36.79 a 44.02 a
SCV

Monterey 1.09 a 6.75 ab 6.23 a 3.56a 36.13 cd 41.69c
Albion 1.22a 7.35a 6.09 a 3.47 ab 34.95d 40.34 c
SanAndreas 1.03a 6.04 bc 6.03 a 3.43b 39.28 a 47.50 a
Aromas 111 a 551c 5.00 a 3.45 ab 38.49 ab 47.61 a
Portola 1.05a 6.09 bc 5.65 a 3.47 ab 37.47 bc 4401 b
Averages 1.10 6.35 5.80 3.48 37.26 44.23
Cva (%) 5.96 16.16 17.59 2.07 6.04 4.98
CVb (%) 13.17 13.26 17.65 2.37 2.85 3.29

*Mean values followed by the same lowercase letter on the column do not differ statistically from each other by the Tukey test at 5% error
probability.
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Table 7:Chlorophyll a (C a), chlorophyll b (C b), chlorophyll a + b (C a+b) and chlorophyll a/b ratio (C a/b), number of leaves (NL),
leaf area (LA) and dry shoot biomass (DSB) as a function of the strawberry cultivars and PSC

PSC colors C a** Ch Ca+b Calb NF LA(cm?) DSB (g)
White 44.67 a* 14.19 a 58.87 a 3.17a 40.89 a 2263 b 46.81 b
Silver 44,03 a 13.07 a 57.09 a 3.39a 49.31 a 2946 a 53.26 a
Black 43.60 a 13.15a 56.75 a 3.35a 48.87 a 2653 ab 49.26 ab
SCV

Monterey 4291 c 11.95¢c 54.85c 3.60a 43.22 bc 2538 a 54.72 a
Albion 44.11 ab 13.63 b 57.74 b 3.24 bc 37.30¢c 2404 a 49,51 a
SanAndreas 45.06 a 14.85 a 59.92 a 3.05¢c 52.63 a 2553 a 46.97 a
Aromas 44.50 ab 13.43 b 57.93 b 3.33b 52.37 ab 2766 a 47.88 a
Portola 43.93 bc 13.48 b 57.41b 3.27 bc 46.26 abc 2841 a 49.80 a
Averages 44.10 13.47 57.57 3.30 46.35 2620 49.78
Cva(%) 3.12 8.16 3.58 6.65 17.68 13.02 9.97
CVb(%) 1.71 6.12 2.35 5.04 14.47 17.13 14.92

*Mean values followed by the same lowercase letter on the column do not differ statistically from each other by the Tukey test at 5% error
probability **C a = chlorophyll a, C b = chlorophyll b, C a+b = chlorophyll a+b and C a/b = chlorophyll a/b ratio.
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