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ABSTRACT

Grape cultivar IAC 138-22 ‘Méaximo’ grafted on IAC 766 ‘Campinas’ and IAC 572 ‘Jales’ rootstocks and trained in
upright trellis was evaluated during consecutive summer and winter growing seasons for comparison different canopy
management: a) branch thinning: comparison between one branch and two branches per spur and b) branch tipping:
comparison between low and high upright trellis. The results obtained of the phytotechnical and physicochemical grape
must characteristics allowed to confirm that there was no significant difference between rootstocks regarding branch
thinning intensity and upright trellis height. The largest effect observed in canopy management was for yield values
promoted by branch thinning. No effect was observed in the grape must physicochemical characteristics when the
different treatments were compared in the same growing season. Regarding to the upright trellis height, larger values of
soluble solids were obtained for the high trellis than in the low trélligter growing season resulted in lower values of
yield and greater values of total soluble solids and titratable acidity than in the summer growing season.

Keywords: soluble solid content; total acidity; wine grape; extemporaneous pruning.

RESUMO

Producéao e qualidade do mosto da uva IAC 138-22 ‘Maximo’ submetida a manejos de dossel

O cultivar de uva IAC 138-22 ‘Maximo’, enxertado sobre IAC 766 ‘Campinas’ e IAC 572 ‘Jales’, sustentado em
espaldeira, foi avaliado durante safras consecutivas de verdo e de inverno, para se comparar diferentes manejos de
dossel: desbrota (comparacao entre um e dois ramos por esporao) e desponte (comparacao de espaldeiras baixa e alta
Os resultados obtidos das caracteristicas fitotécnicas e fisico-quimicas do mosto permitiram verificar que nao houve
diferencga significativa entre os porta-enxertos utilizados, em relagdo a intensidade de desbrota e a altura da espaldeira.
O maior efeito observado pelo manejo de dossel foi nos valores de produgédo, gracas a desbrota, ndo tendo sido
observado efeito nas caracteristicas fisico-quimicas do mosto, na comparacdo dos diferentes tratamentos dentro da
mesma safra. Em relacéo a altura da espaldeira, foram obtidos valores de teor de sélidos solUveis, na espaldeira alta,
maiores do que com espaldeira baixa. Foram observados, durante a safra de inverno, valores inferiores de producéo e
superiores de teor de sélidos sollveis e de acidez titulavel total, em relagédo aos da safra de veréao.

Palavras-chaveteor de sélidos soluveis; acidez total; uva para vinho; poda extemporanea.
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INTRODUCTION with canopy management aiming at achieving a greater

" . ~ . _ accumulation of sugars in the grapes.
The viticulture in the statef G&o Paulo is basically d dgrap

) . The purpose of grapevine canopy management is to
focused on the production of table grapes, but, Ving iai purp drap Py 9 .
. A obtain a balance between vegetative and productive
growers have recently shown an interest in wine grapge . . . . . .
. . o , ~_'growth, influencing grape maturation (Giovanni & Manfroi,
production as a result of the intensification in agri-touris

H b ; I quring th 009) and to obtain more suitable grapes for wine
OWEVer because vines are normafly grown during thg.qqction (Boghezaret al, 201L). Winegrowers by means
summer season because of the climatic conditions, t

. . . . Fpractices such as branch thinning and tipping have
maturation and harvesting period occur in December a'aghieved this balance

Januarythe warm and rainy season, which influences the By eliminating unproductive buds, thinning provides

fruit suggr content and _prowdgs a higher occurre_nce gflarger use of plant reserves, improving the growth of the
fungal diseases, resulting in incomplete maturation %felected branches (Mandetial, 2008).
grapes (Reginet al, _201_1; ngereF al, 2011). The tipping on grapevines has been used to limit the
TO_ overcome this situation, vine growe_rs have usqgegetative growth of the branches by eliminating the
techniques suc,jh gs exFempor'aneous prqnlng and CangR¥paceous part. In Merlot cultivar grapevines grown in
management aiming atimproving the quality of the grapegye highland region in the state of Santa Catarina, greater
Regarding wine grapes, the currently most widespread) hie solids contents were observed when the ratio
production system combines grapevine cultivation “p”g@etween the leaf area{yand the production (kg of grape)
trellis, performing pruning in the summer for harvesting iy 4 iadq from 3.0 to 3.4, when using upright trellis with

winter, when rainfall is lowercontributing to the obtention height of about 1.3 m (Brighert al, 2010). On the other
of a better product for winemaking purposes (M&ital,  hang Borghezaet al (2011), also verified for ‘Merlot’,
2010; Reginat al, 2011). . _ grown in S&o Joaquim, Santa Catarina state, little influence
Because in the production of fine grapes, thg¢|eaf area management on the maturation of the grapes.
climatological variable has a primordial role in achievin%im”aﬂy’ Hernandest al (2016) verified that tipping,
wines of better quality (Regingt al, 2011; Diaset al,  performed on the ‘Syrah’ grapevine did not influence the
2017), growers have been using the extemporaneosipie solids content. Mot al (2010), in the region
pruning, performed in January and Febryamyth  of caldas, Minas Gerais state, verified that tipping can
maturation and harvest between June Amgust, when e recommended for the cultivar Merlot, aiming at
rains are scarce, and the thermal amplitude is higiher jmproving the concentration of sugars in the grapes. In
these conditions, Diat al, (2012) Faveret al (2011)  gerra Gadcha region, Miele & Mandelli (2012), evaluating
obtained soluble solids content around 22 °Brix for Syrafyfierent types of green pruning, verified that the
cultivar in the coffee producing region in the state of Mizgmbpination of thinning, tipping and leaf removal
nas Gerais. influenced the production components, resulting in less
In the state of S&o Paulo, at climatic conditions Gfegetative development of the grapevines, therefore, this
average altitude in the Jundiai river basin (700 m), Santggmpination is indicated for the elaboration of good
et al (2011a) conducted experiments with Syrah grapfuality wines.
cultivar and verified, by the use of extemporaneous On account of the advantages in the grape must quality
pruning, soluble solids contents of 19 °Brix. Rega'nal related to the extemporaneous pruning and, po$$m|y
(2011), in the northeastern region of the state, obtainggk canopy management, this experiment was carried out
soluble solids content of up to 25 °Brix. In addition, Sann a vineyard of IAC 138-22 ‘M&ximo’ cultivar to evaluate
toset al (2011b) reported greater values of Brix at thehe effect of the branchs thinning and branchs tipping at
autumn-winter growing season than in the summer growirige yield and physicochemical characteristics to the grapes

season, with values of soluble solids ranging from 15 agffoduced in summer and winter sequential growing
18 °Brix for the rootstocks evaluated for the ‘Maximo’ culseasons.

tivar in the region of Jundiai, state of Sdo Paulo, Brazil.

Moreoyeerarnanqeet al (2015) reported value.s of &.lbOUtMATERIAL AND METHODS

21 °Brix for ‘Syrah’ grown in winter harvest regime, in the

municipality ofVinhedo, state of Sao Paulo, Brazil. The experiment was carried out in a vineyard of IAC
The results achieved with cultivar Syrah, both in Mi138-22 ‘Maximo’grapevine cultivain the municipality of

nas Gerais and in S&o Paulo state, and for ‘Maximdundiai, SP state, Brazil, at 23°12’S and 46°53’ N, about 700

grapevine, by the transposition of the growing season o above sea leveAccording to the classification of

the winter period indicate that, in the Jundiai region, oeppen, the region is located in a transition area between

would be interesting to combine extporaneous pruning Cfa for the lower areas and Cfb for the highlands.

Rev CeresVigosa, v65, n.6, p. 527-533, nov/dez, 2048




Yield and grape must quality of the IAC 138-22 ‘Méaxireobmitted to canopy management 529

The plants were grafted onto the rootstocks IAC-7T6RESULTS AND DISCUSSION
‘Campinas’ and IAC-572 ‘Jales’. In the vineyard, set at 2 x . ,
. . .~ The ten-day values of rainfall over the experiment
1 m spacing, the vines were supported on trellis with wire i -
: I erecutlon are shown in Figure 1.

strands for vertical support of the branches, with bilatera . . : .
spur cordon During the summer growing season, higher rainfall
' ccurred during the maturation-harvesting period (ranging

Phytosanitary treatments to control major fun ) ) .
. y o y . ) g rom 280 to 440 mm), particularly affecting the soluble solids
diseases; vine management (pruning, removal of secon-

I ..__.._content, as observed by Reggtaal, 2011; Motaet al,
dary buds, removal of shoots, tipping) and fertIIIZatlor%OlO' Faveret al, 2011. On the other hand, the maturation-

were carried out following the technical recommendatioH . . . .
. . : : : ._harvesting season of the winter crops occurred in a regime
for the region. The winter pruning, carried out during mid-

o of lower rainfall values (ranging from 44 to 68 mm), with a
August, was of the short type, maintaining two buds per o . .
. . . consequent promotion in the accumulation of sugars in
branch while the extemporaneous pruning, carried out |
. . the grapes.
mid-Februarywas performed at the height of the secon The results obtained from phviotechnical variabl
wire of the trellis. Only two buds per branch were stimulate © resulis obtained irom phytotechnical variables

with hydrogen cyanamide at the concentration of 4%. cluster weight, number of c!usters qnd productlon. p-er
: . .__plant) and grape must physicochemical characteristics
The experimental design was completely randomize

with four treatments, two different canopy manageme‘?omme solids content and total acidity) of IAC 138-22

(branch thinning intensity and height of the trellis) and apmo, on d|ffer§nt.rct)0tstocks, f_u;l)porte_d on trellis
two rootstocks (IAC 572 ‘Jales’ and IAC 766 ‘Campinas’), uring summer and winter sequential growing seasons,

with four replications. The experimental plots consisted i presented according to the types of canopy manage-

six plants, where the two central ones were considerrnaent evaluated: branch thinning and branch tipping

useful. The treatments related to canopy management wi crce)ntrol of the trellis height).

performed, as follows: a) thinning intensitiuring 2009 o )
summer and 2010 winter harvests, consisting of the thinnifgf@nch thinning — comparison between one and
of branches, obtaining one and two branches per spur b) two branches per spur
trellis height during the 2010 summer growing season and During the summer and winter growing seasons,
2011 winter growing season, consisting of low upright trellihinning intensity was evaluated for achievement of one
(three wires and vertical branches at height of 0.9 m) abdanch per spur (1B) and two branches per spur (2B), in
high upright trellis (four wires and vertical branches, at 1.@rder to verify the effects of this type of canopy
m in height), leaving 2 branches per spur management on the production and must physicochemical

At harvest, the number of branches per plant, clusteharacteristics. During the summer growing seasabléT
weight (g) and the estimate production per plant werl), a statistically significant difference was observed for
determined by multiplying the clusters number with théhe production and number of clusters between treatments
average cluster weight. The evaluated variables of ti® and 2B, as a function of the number of branches left in
quality of the grape must, extracted by the crushing of thke plants, and no difference was observed between
harvested grape berries, considering a ratio of 1: 2: 1 fapotstocks, for the same intensity of thinning.
top, middle and bottom of the clusterere, as follows: The average production values varied between 3.53
total soluble solids (SS) content; pH and total titratablend 5.96 kg plaritfor the different treatments, probably
acidity (TA). Total solid soluble was determined by a digi-due to the differences between the numbers of clusters in
tal refractometer (Atago Pal 3) and titratable acidity bgach treatment. The largest yields obtained in this study
titration of the juice with a NaOH 0.1 N standard solutionwere similar to those reported by Hernanded.€2010).
using pH = 8.2 at titration endpoint. The pH determinatioriRegarding cluster weight, no statistical difference was
were done in digital pH meter (Digimed DM — 22). observed for the rootstock used in the studither for

The average values of the phytotechnological parametéine number of branches per spline observed bunch
of the grapevines (cluster weight, production and numberass values varied between 143.8 and 164.3 g, considered
of clusters) and the grape must physicochemic#wer to those reported by Hernand#sal (2010) and
characteristics (soluble solids content and total titratabigeater than those observed by Saetas (2011b). When
acidity) were submitted to analysis of variance and the meaonsidering the physicochemical characteristics of the
values obtained within the same growing season wegeape must, no statistical difference was observed in the
compared by th&ukey's testThe comparison of the mean soluble solids content among the treatments, since the
values of the different treatments, between the summer aakrage values of SS were not significantly different by
winter growing seasons was made using the t test. The 836 test of Tukey at 5%, probably because of the high
level of significance was adopted for the statistical testsvalue of LSD (1.67 Table 1). HoweverSS values for
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treatment 2B were larger by about 1 °Brix when compargzhytotechnical characteristics, that is, statistical
to those of 1BValues of SS were, on average, 13.1 °Brixifference was found between the treatments, for number
for treatment 2B, lower than those obtained by Hernande§ clusters but not among the rootstocks, consequently
et al (2010), which were of the order of 17 °Brix. Regardingffecting the production of vines. The average production
total titratable aciditythe values obtained ranged fronvalues varied between 1.92 and 3.64 kg plahor
130to 139 mEq L Values ofTA closeto 120 mEqgt,as treatments 1B and 2B, respectiveljhe lagest
suggested by Rizzon & Miele (2002), are suitable fgoroductions were found for 2R treatment. When average
winemaking. values of cluster weight are compared, no statistical
For the winter crop @ble 1), the same trend was foundifference was obtained between the treatments, which
in the summer growing season, in relation to theanges between 114.9 and 128.7 g. The SS values did not
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Figure 1:Total rainfall, ten-day period, and indication of pruning and harvesting dates of the IAC 138-22 ‘Mgrap@tultivar
grown in sequential summer and winter growing seasons at Jundiai, Sdo Paulo State, Brazil.

Table 1: Plant variables and grape must physicochemical characteristics of the IAC 138-22 ‘Maximo’, during summer and winter
growing seasons for different rootstocks, managed with one and two branches per spur, in Jundiai, Sdo Paulo State, Brazil

Growing Rootstock Treatment Yield Number Cluster SS Titratable
season kg plant? of clusters weight - g °Brix  acidity mEqL"?
IAC 572 1B 3.53b 246 b 143.8 12.1 142
Summer IAC 572 2B 5.40a 37.3a 145.0 13.1 139
IAC 766 1B 3.60b 235b 153.4 12.3 130
IAC 766 2B 5.96 a 36.8a 164.3 13.1 131
LSD 0.87 7.77 25.88 1.67 12.4
CV (%) 9.1 12.1 8.1 6.3 43
IAC 572 1B 1.92b 16.8 b 114.9 17.8 150
Winter IAC 572 2B 3.64a 28.3a 128.7 17.8 153
IAC 766 1B 1.92b 155b 124.4 17.8 157
IAC 766 2B 3.02 ab 25.3a 118.1 17.5 147
LSD 1.34 6.62 35.6 2.02 16.6
CV (%) 24.4 14.7 13.9 55 5.3

1B = one branch per spur; 2B = two branches per spur; SS= soluble solids. Means followed by the same letter in the column do not
statistically difer by theTukey’s test at 5% of probabilityfor the same growing season
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differ from each other by the testlafkey and they were greater probably because of the larger leaf area per plant
greater than 17 °Brix, similar to the values reported bgchieved by the grapevine training in high trellis in
Hernande®t al (2010).The values foifA were of the comparison to low trellis (25% lesAlthough several
order of 150 mEq t and no statistical difference wasfactors are involved in the difference between the values,
observed between the treatments. because of the greater leaf removal of the plants, the high

o ) ) trellis training system may have influenced the greater
Branch tipping: comparison between high and production and more accumulation of sugars than the

low upright trellis rootstock factar

For the subsequent summer and winter growing In relation to the comparison among rootstocks, it was
seasons, two branches per spur were kept. Neverthelggsgified that the SS values did not differ from each other in
leaf removal level varied according to the trellis heighthe same treatment, and the total acidity did not show any
low upright trellis (IT) and high upright trellis (HT)lable  significant differences between the treatments, ranging
2 presents the values of the phytotechnologicaddom 100 to 110 mEqL These values of total acidity are in
characteristics of the grapevines and physicochemia@k target range of wine grape production (Rizzon & Miele,
characteristics of the must, obtained for sequential sumngg02).
and winter growing seasons. No statistical difference was QOver the winter growing seasorafiie 2), no statistical
observed in the production during the summer growingifferences were observed for the phytotechnical variables,
season among treatments, probably because of the higlobably because of the high LSD value (1.14);
LSD value (1.45). The yields per plant varied between 3.;évertheless, it was found that production values in high
and 4.21 kg plarit These values are similar to thosarellis (average of 3.32 kg plahtwere greater than those
obtained by Hernandes al (2010) and greater than thoseobtained with the low trellis (average of 2.72 kg pkrin
reported by Santaat al (2011b). Bunch mass values didrelation to SS, greater values (18.1 to 18.8 °Brix) were found
not differ by the test of Tukey and ranged from 242.9 tig the high trellis than those in the low one (17.2 °Brix). No
270.9 g, greater than those reported by Hernartaas e statistical differences were found in the comparison of SS
(2010) and Santcet al (2011b). values for rootstocks. Likewise, for the total aciditg

When the physicochemical characteristics of the mugifferences were found among the treatments eititir
were analyzed for the summer growing season, it wgalues varying between 150 and 165 mEq L
verified in the comparison of rootstocks, that the SS values ) )

did not difer from each otheOn the other hand, inthe ~ Comparison between summer and winter
comparison between the trellis height, a statistical growing seasons

difference was found once the vines trained in high upright Over the winter growing season the yield values
trellis showed greater SS values than those of the laehieved by the different canopy management, both for
upright trellis training at about 1 °Brix. These values werthe branch thinning and trellis height, were less than those

Table 2: Plant variables and grape must physicochemical characteristics of the IAC 138-22 ‘Maximo’, during summer and winter
growing seasons for different rootstocks, trained with low upright trellis and high upright trellis, in Jundiai, Sdo Paulo State, Brazil

Growing Rootstock Treatment Yield Number Bunch Soluble solids Titratable
season kg plant? of bunches  weight - g °Brix acidity mEq L*
IAC 572 HT 4.14 16.7 247.9 149a 107
Summer IAC 572 LT 3.57 14.6 246.3 136D 111
IAC 766 HT 4.21 15.6 270.9 14.7 a 100
IAC 766 LT 3.60 13.6 242.9 13.2b 110
LSD 1.45 5.08 43.1 1.06 14.6
CV (%) 17.8 15.9 8.2 5.6 6.3
IAC 572 HT 3.17 18.0 176.7 18.1a 165
Winter IAC 572 LT 2.70 15.6 177.2 17.2b 153
IAC 766 HT 3.47 19.3 179.5 18.8a 150
IAC 766 LT 2.74 15.9 173.6 17.2b 159
LSD 1.14 6.27 46.2 0.77 29.2
CV (%) 18.1 17.4 12.4 1.3 8.9

LT = low upright trellis; HT= high upright trellis. Means followed by the same letter in the column do not statisti¢et)ybglithe Tukey’s
test at 5% of probabilityfor the same growing season.
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Table 3 Comparison of plant variables, for summer and winter growing seasons, of the IAC 138-22 ‘Mgrdp®cultivar
submitted to different canopy management systems

Rootstock Treatment Yield — kg plant? Number of clusters Cluster weight- g
DT LS CcsSw DT LS csw DT LS CcsSw

IAC 572 1B 1.61 * S>W 7.9 * S>W 28.9 * S>W
IAC 572 2B 1.76 * S>W 9.0 * S>W 16.3 * S>W
IAC 766 1B 1.68 * S>W 8.0 * S>W 29.0 * S>W
IAC 766 2B 2.94 * S>W 115 * S>W 46.2 * S>W
IAC 572 HT 0.97 * S>W 1.2 ns S=W 71.2 * S>W
IAC 572 LT 0.87 * S>W 1.2 ns S=W 69.1 * S>W
IAC 766 HT 0.74 * S>W 3.6 ns S=W 91.4 * S>W
IAC 766 LT 0.86 * S>W 2.2 ns S=W 69.3 * S>W

1B = one branch per spur; 2B = two branches per spurs= Hifgh upright trellis; L = low upright trellis; S= summer growing seasb;
= winter growing season; DT = Difference between treatments; LS = Level of significance; CSW = comparison between summer and winter
growing seasons; ns = not significant; * = significant at 5% by the “t” test.

Table 4: Comparison of grape must physicochemical characteristics, for summer and winter growing seasons, of the IAC 138-22
‘Méximo’ submitted to different canopy management systems

Rootstock Treatment Soluble solids - °Brix Titratable acidity — mEq L *
DT LS CSW DT LS CsSwW

IAC 572 1B 5.7 * S<W 11 * S<W
IAC 572 2B 47 * S<W 14 * S<W
IAC 766 1B 5.6 * S<W 27 * S<W
IAC 766 2B 44 * S<W 16 * S<W
IAC 572 HT 3.2 * S<W 58 * S<W
IAC 572 LT 3.7 * S<W 43 * S<W
IAC 766 HT 4.1 * S<W 40 * S<W
IAC 766 LT 4.0 * S<W 49 * S<W

1B = one branch per spur; 2B = two branches per spurs= High upright trellis; T = low upright trellis; S = summer growing seaswv;
= winter growing season; DT = Difference between treatments; LS = Level of significance; CSW = comparison between summer and winter
growing seasons; ns = not significant; * = significant at 5% by the “t” test.

of the summer growing ason. This effect is probably total acidity was confirmed during the winter growing
due the smaller cluster weight as no difference was fousdason, reaching an average of 156 mEéglcomparison
among number of clusters in trellis height training systemith 105 mEq L%, for the summer growing season.

when summer and winter growing seasons were compared

(Table 3). Regarding thinning, the yields obtained in th € ONCLUSIONS

winter growing season Wwere, on average,.1.99 kg blant. When the same growing season is considered, the
less than the summer growing season while for the trellas

height training, the yields achieved with IAC 138-22 ‘Ma—e S:LZT;JO(;S;%C;ZSS]C”?; dpurstsig:;:gferz:(;z :r?er the
ximo’ were 0.86 kg plariton average, lower during the P P au

winter arowina season. in comparison to those of thberanch thinning influenced the production, but did not
9 .g ' P interfere in the bunch mass, the in the soluble solids
summer growing season.

. . ) content and in the total acidit
In relation to SS, a statistical difference between the y

summer and winter growing seasons is confirmedig Trellis height had no influence on the production, on
4), and the values of the winter growing season wefae cluster weightand on the total acidity; howegezater

greateraround 4 °Brix, than those of the summergrowinbjalues of soluble solids content were presented by the

season. During the winter growing season, SS valuBigh trellis.

reached about 18 °Brix, probably caused by the lower Inthe summer growing season, the production values
occurrence of rainfall during the maturation period, allowingnd cluster weight were greatand the soluble solids and

a greater accumulation of sugars (Sambsal, 2011b, total acidity contents were less than those of the winter
Reginaet al, 2011; Faveraet al, 2011).A larger value for growing season.
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