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Abstract

The experiment was carried out for three at the farm of ICAR- National Research Centre for Grapes,
Pune. The experiment was conducted in randomized block design with three replications. The vines
were trained on ‘mini-Y’ trellis system and spacing of 2.4x3 m?. Four-year-old vines of these varieties
were selected for the study. The growth parameters like pruning weight and shoot diameter was
recorded in variety Cabernet Sauvignon and Syrah while Niellucio observed highest leaf area and shoot
length. The early days to bud sprout and days to harvest was recorded in variety Cabernet Franc and
Grenache. The number of bunches/vine and yield/vine were varied significantly among the varieties
with number of bunches/vine and yield/vine highest in variety Syrah. But bunch weight and number of
berries/bunch was highest in variety Tempranillo. However, different varieties of grape exhibited
significant variation with respect to average hundred berries weight. The hundred berries weight was
highest in Cinsaut. The varieties Grenache gave the highest total soluble solids and lowest acidity in
Tempranillo while maximum juice recovery was observed in variety Cinsaut. Volatile acid and total
acid content highest was recorded from variety Grenache and Cabernet Sauvignon as compared to other
cultivars. In wine quality parameters, variety Tempranillo recorded highest wine pH while Petit Verdot
and Cabernet Franc showed highest malic acid and volatile acid.

Keywords: Wine varieties, growth, yield, quality, degree days

Introduction

Grapes (Vitis vinifera L.) is one of the most important fruit crops of the world, it belongs to
family Vitaceae includes 12 genera and about 600 species. The most important genus of
economic importance is Vitis form which maximum cultivated grapes belong. Genus Vitis
includes about sixty species of which Vitis vinifera is the most important one contributing to
about 90% of the world's grapes. About 90% grapes produced are freshly consumed in India.

Presently, grape is grown in India over an area of 1.62 lakh ha with production of 34.45 lakh
MT and productivity of 21.00 MT/ha. The major grape growing states in India are
Mabharashtra (70.67%), Karnataka (24.49%), Andhra Pradesh (1.34%), Tamil Nadu (1.43%),
Madhya Pradesh (1.02%) and Mizoram (0.50%) amounting to nearly 90 percent of the total
production (Anonymous, 2022) El. However, only about 2% of the total production of grapes
is being used for juice and wine purpose (Ausari et al., 2024) 1,

Wine is one of the most popular beverages prepared from grapes through fermentation under
the controlled conditions. It comprises phenolic compounds mainly classified into flavonoids
and non-flavonoids (Garrido and Borges, 2013) ["). These compounds are considered to have
antioxidant, anti-cancer and anti-inflammatory properties (Arranz et al., 2012; Casas et al.,
2012) 2 81 and they are also responsible for some of the sensory attributes such as colour,
flavour, aroma, bitterness and astringency in grapes and wine (Del Rio et al., 2013) "],

Wine grapes belong to the species Vitis vinifera, but are grown primarily for wine
production. Quality wines can only be produced from quality grapes. Fruit juice and wine are
categorized as ‘“new age beverages”. Historically, India is not known for its wine
consumption. The Indian wine industry has experienced consistent growth over the last ten
years (Vijaya et al., 2018) [, Limited domestic consumption of wine and nonavailability of
standard wine varieties to produce good quality of wine of international standards, much
emphasis was not given for research on wine production in India (Shikhamany, 2001) B4,
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Considering this red wine grape varieties were evaluated for
growth, yield and wine quality under Pune condition of
Maharashtra, India.

Materials and Methods

Vineyard, Experiment Design, and Vine Management
The experiment was carried out during three years (2014-
15, 2015-16 and 2016-17) in an experimental vineyard
located at ICAR-National Research Centre for Grapes,
Pune, India (18.32° N latitude, 73.51° E longitude and 559
m altitude). Ten red wine varieties i.e.,, Syrah, Cinsaut,
Caladoc, Grenache Noir, Niellucio, Tempranillo, Petit
Verdot, Merlot Cabernet Franc and Cabernet Sauvignon
were evaluated in a randomized Block design with three
replicates represented by five vines per replication. The
plants were four years old, trained onto mini-Y, system of
trellises and spacing 2.4x1.2 m accommodating about 3400
vines per hectare.

The soil of this region is black having pH 7.75 and EC 0.46
dS/m. However, water used for irrigation had EC 1.8 and
pH 8.3 (Somkuwar et. al., 2019a) B4, Planting of grapevine
was done in North-South direction. In an annual growth
period, the vines were pruned twice i.e. first pruning is done
during April (Foundation pruning) while the second pruning
in October (forward pruning) remaining 4-5 buds. 25 shoots
per vine were maintained for yield.

Growth, yield and quality parameters

Pruned biomass were measured after forward pruning for
selected vines and average was calculated. The shoot length
was measured by using measuring tape and shoot diameter
was measured by a Vernier calliper. Leaf area was measured
using portable leaf area meter (model CI- 203, USA). Days
taken for sprouting were recorded from the date of pruning
to sprouting of bud. The first sprouted bud with fully
expanded leaf was considered as the reference point for
calculating the duration of sprouting. Days to version and
days to harvest was calculated from date of fruit pruning for
individual vines.

Harvesting was done about 145 days after forward pruning
during the month of March. At harvest, soluble solids
(Brix), treatable acidity (g L* tartaric acid) and pH were
measured using the juice of pressed berries (100 berries per
treatment) collected. Soluble solids (°Brix) were determined
using a handheld refractometer (ERMA, Japan) with
temperature compensated to 20°C. The pH of pure juice of
every sample was determined using a pH meter. Treatable
acidity was determined by titration with 0.1 N NaOH to a
phenolphthalein end point and expressed as g L™* (Ryan and
Dupont, 1973) 81 Juice recovery (%) was recorded by
crushing 1 kg grape berries. The observations on the number
of berries/bunches, 100 berry weight (g), average bunch
weight, days taken for harvest and yield per vine were
recorded at the harvesting stage.

Wine preparation and analysis for quality parameters

The wine was prepared using standard protocol. Bunches
from each variety were harvested after attaining the total
soluble solids of around 23 °Brix. The separated berries
were crushed using a Destemmer-cum-crusher and
subsequently transferred into 20L stainless steel containers.
To stop the activity of naturally occurring micro-organisms,
potassium meta-bisulphite (KMS) was added. The prepared
grape must was then exposed to cold shock at 5 °C for 24
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hrs. After that must was incubated with commercial yeast
strain EC1118 (Saccharomyces bayanus) at 20 mg/L in the
form of dry active yeast. During the fermentation process,
temperature of 22 + 2 °C was maintained with cold
exchanger (Frozen water container). Fermentation was
stopped by adding KMS (5mg/10 kg grape must). Wine
prepared from each variety when sugar level of wine per kg
available, separated skins and seeds manually. As soon as
the racking and less separation were completed, 60 ppm SO,
was maintained and the bottles were kept in storage at 4°C
for further analysis.

The wine quality parameters (pH, ethanol, malic acid and
volatile acid) were recorded by Oeno Foss (FTIR based
wine analyser). The wine samples were drowned into falcon
tube and centrifuged at 500 rpm for 5 minutes and the
readings were recorded. The experiment was laid out in
Randomized Block Design (RBD), and it was replicated
three times. Data were subjected to statistical analysis as per
method given by Panse and Sukhatme (1985) [?51,

Results and Discussion

Growth parameters

The comparison of ten grape varieties for different growth
parameters has been presented in Table 1. Significant
variation was observed with respect to the pruning weight
among the varieties between the years. The pooled data
signifies that among the varieties evaluated, Cabernet
Sauvignon has recorded highest pruning weight (1.48 kg/
vine) closely followed by cv. Shirah (0.86 kg/vine) while,
Lowest pruning weight was recorded by cv. Petit Verdot
(0.25 kg/vine). When the individual years are considered,
during the first year of study (2014-15), highest pruning
weight was recorded by the variety Cabernet Sauvignon
(1.55 kg/vine) followed by Merlot (0.84 kg/vine) while least
weight was observed with Petit Verdot (0.20 kg/vine).
Similar trend was noticed during the second year of study.

In the year 2016-17, highest pruning weight was recorded in
Syrah (1.37 kg/vine) which was at par with cultivar
Grenache (1.35 kg/vine) while, lowest pruning weight was
showed in Petit Verdot (0.40 kg/vine). The vigour of vine is
expressed in terms of pruning weight and this character is an
important growth attribute for distinguishing different grape
varieties as vigorous and non-vigorous based on growth rate
(Benz et al., 2006) Bl The amount of pruning weight
depends upon the vigour of the vine highly vigorous vines
produce more pruning weight than less and medium
vigorous varieties. High pruning weight can be attributed to
high number of canes per vine as recorded in this
experiment. Temperature also plays a major role in pruning
weight along with genetic factors Satisha and Shikhamany,
1999. Similar significant variation for pruning weight was
found by (Jayalakshmi et al., 2019) [*3I,

The grand mean value (mean over three years) revealed
significant differences in leaf area and shoot length of wine
varieties of grapes (Table 1). Among wine varieties
significantly highest mean leaf area was found in cv.
Niellucio (170.73 cm? and 92.93 mm) followed by Petit
Verdot (161.00 cm?) in leaf area and Syrah and Cabernet
Sauvignon (83.93 and 83.63 mm) in shoot length. The shoot
diameter was maximum in cv. Syrah (6.54 mm) which was
at par with Caladoc (6.42 mm) and the lowest shoot
diameter was recorded in cv. Cabernet Franc (5.13 mm).
Shoot growth is strongly influenced by temperature, soil
moisture, grapevine nutrient and reserve status, pruning
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level, plant age or genetic characteristics of the rootstock or
scion (Keller, 2015) 7], Vigorous varieties have produced
shorter shoots than less vigorous varieties due to number of
buds retained on the cane after pruning (Veena et al., 2015)
[38], Genotypes having less number of leaves have recorded
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higher leaf area and vice versa which might be due to
translocation of more photosynthates to the leaf growth
which ultimately resulted in higher leaf area (Jayalakshmi et
al., 2019) [*31,

Table 1: Performance of wine grapes (Vitis vinifera L.). Varieties on growth attributes

Pruning weight (kg) Leaf area (cm?) Shoot length (mm) Shoot diameter (mm
. 2014 2016 2014 2015 2016 2014 | 2015 | 2016 2014
Variety 15 2015-16 17 Mean 15 16 17 Mean 15 | <16 | -17 Mean 15 2015-16 | 2016-17 | Mean
Syrah 0.60 0.62 1.37 ] 0.86 | 135.00 | 134.00 | 136.00 | 135.00 | 81.20 | 84.50 | 86.10 | 83.93 | 6.51 6.50 6.60 6.54
Cinsaut 060 | 061 1.29 | 0.83 | 145.10 | 146.20 | 145.00 | 145.43 | 67.20 | 70.50 | 72.20 | 69.97 | 6.10 | 6.20 6.20 6.17
Caladoc 0.78 | 0.88 0.86 | 0.84 | 146.20 | 146.00 | 146.50 | 146.23 | 66.10 | 66.00 | 67.20 | 66.43 | 6.45 | 6.40 6.42 6.42
Grenache 0.20 0.15 1.35] 0.57 |120.20 | 120.63 | 122.00 | 120.94 | 37.20 | 39.20 | 45.50 | 40.63 | 5.60 5.60 5.65 5.62
Niellucio 0.75| 0.82 0.76 | 0.78 | 170.20 | 170.00 | 172.00 | 170.73 | 90.70 | 95.00 | 93.10 | 92.93 | 6.20 | 6.15 6.20 6.18
Tempranillo | 0.74 0.77 0.55| 0.69 | 156.20 | 160.00 | 162.00 | 159.40 | 62.20 | 63.25 | 63.00 | 62.82 | 6.40 6.42 6.45 6.42
Petit Verdot [ 0.20| 0.15 [0.40| 0.25 | 162.20 | 162.00 | 158.80 | 161.00 | 39.50 | 42.61 |42.10 | 41.40 | 6.00 | 6.10 6.10 6.07
Merlot 0.84 0.88 0.80 | 0.84 | 150.50 | 152.80 | 152.00 | 151.77 | 53.40 | 54.50 | 55.57 | 54.49 | 5.61 5.60 5.62 5.61
C. Franc 0.42 0.39 041 | 0.41 | 145.00 | 148.20 | 150.10 | 147.77 | 60.70 | 62.80 | 64.00 | 62.50 | 5.00 5.20 5.20 5.13
C. Sauvignon | 155| 1.58 1.30 | 1.48 | 130.20 | 132.80 | 133.00 | 132.00 | 83.60 | 83.00 | 84.30 | 83.63 | 5.00 | 5.50 5.60 5.37
S.Em+ 001| 001 001 016 | 1.34 1.16 1.13 0.84 | 098 | 0.62 | 058 | 0.84 | 054 | 0.66 0.51 0.06
CD 5% 0.03| 0.02 0.02 | 046 | 3.98 3.45 3.37 250 | 290|184 | 172 | 250 |1.62 1.97 1.52 0.17
Slg *% *% *%k *%k *%k *%x *%x *%x *%x *% *% *x Ns NS NS *%
*=significant at p<0.05, **=significant at p<0.01, NS=Non-Significant
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Fig 1: Performance of wine grapes (Vitis vinifera L.). varieties on growth A. Days to bud sprout, B. Days to veraison, C. Days to harvest.

Days to bud sprout, days to veraison and days to harvest
were significantly influenced by varieties (Fig 1). Days to
bud sprout was significantly minimum was showed in cv.
Cabernet Blanc (9.45) which was at par with the cv.
Tempranillo, Grenache and Merlot. However, maximum
days to bud sprout in cv. Cabernet Sauvignon (13.66). The
pooled data reveal that the days to veraison was found non-
significant. With respect to the years, days to veraison was
minimum in Petit Verdot (81.33) in the first year of
experiment than that of second year in cv. Tempranillo
(91.67). During the first year, maximum days to veraison
was observed in the cv. Cinsaut (106.33). In the second year
of study (2015-16), Caladoc recorded maximum days to
veraison (95.33). During 2016-17, minimum days to
veraison was recorded in Tempranillo (93.00) while,
maximum days to veraison was observed in Cinsaut and
Grenache (103.33). The perusal of pooled data indicates that
irrespective of the years, the varieties exhibited significant
differences of the days to harvest. The minimum days to
harvest was observed in Grenache (147.00) closely followed
by Caladoc (147.11), Niellucio (147.44) and Cabernet
Sauvignon (147.56) while, maximum days to harvest was
recorded in cv. Cabernet Franc (159.22). Bud sprouting is a
genotypic character and it is strongly influenced by
temperature. Days taken for bud sprouting varies from
genotype to genotype and climatic conditions. Similar
studies were reported by Huang and Lu (2000) 2,

Yield parameters

Average bunch weight, number of bunches per vine, number
of berries per bunch, total yield of vine and 100 berry
weight were significantly influenced by varieties (Table 2).
The highest average bunch weight was observed in Cinsaut
(110.70 and 182.00 g) for the year 2014-15 and 2015-16
whereas, in 2016-17 and pooled mean it was higher on
Tempranillo (237.67 and 156.12 @) variety, respectively
while, during the year 2014-15 the lowest average bunch
weight was recorded cv. Caladoc and Petit Verdot (63.20 g).
In the year 2015-16, 2016-17 also pooled mean the
maximum average bunch weight was observed in Merlot
(65.00, 47.00 and 70.10 g respectively). The variation in the
bunch weight among different varieties may be attributed to
inherent genetic character of the variety, number of berries
per bunch, difference in number of canes and berry size and
also the size of vine canopy where varieties with larger
canopy sizes were noted to have higher bunch weights.
(Walker et al., 2000; Havinal et al., 2008) 0. 111,

The mean number of bunches per vine was maximum in
Syrah (48.67) followed by Caladoc (39.11), Cabernet
Sauvignon (38.67). While minimum number of bunches was
found in variety Merlot (13.00). The productivity of
bunches, bunch weight and length appear to be a genetic
phenomenon, but the climate and soil nutrient status also
contribute to certain extent. This difference in the number of
bunches per vine may be attributed to varietal character due
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to more number of canes or immaturity of canes in different
varieties. Similar line of work in grapes was reported by
Havinal (2007) % and Somkuwar et al., (2020) (331,

The maximum number of berries/bunch were recorded in
Cabernet Sauvignon (111.00) during the year 2014-15
whereas, in 2016-17 and pooled mean it was maximum in
Cinsaut (227.33 and 134.55) and in 2015-16 was recorded
maximum in Niellucio (145.00) variety. While minimum
number of berries/bunch were recorded in Merlot (69.00 and
79.00 respectively) during both the year 2015-16 and 2016-
17 while, in 2014-15 and pooled data was recorded in
Niellucio and Cabernet Franc (62.33 and 81.55). The
maximum 100 berry weight was exhibited in Cinsaut
(130.00 g) whereas it was minimum in Cabernet Sauvignon
(130.68 g). The higher yield/vine was recorded in Syrah
(4.85, 11.19 and 6.89 kg) variety while lower yield was
recorded on Petit Verdot (0.46 kg) during 2014-15. Merlot
variety was observed in (1.28, 0.14 and 1.01 Kg),
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respectively in 2015-16, 2016-17 and pooled mean. The
differences in berry weight may arise from variations in
berry diameter as well as the number of berries per bunch
(Thakur et al., 2008) 71, The reduction of berry weight in
Tempranillo may be due to competition for metabolites with
greater number of berries per bunch. These results are in
agreement with the findings of and Kadu et al. (2007) (4
and Ratnacharyulu (2010) 7. Genetic constitution of
individual vines and the local climatic conditions also
influence the variation in yield. The difference in the yield
per vine across various grape cultivars might be due to
variations in bunch weight, weight of the berries, number of
bunches and age of the vines besides their successful
adoption to the varying agro-climatic conditions under
which they are cultivated (Havinal et al., 2008) ', Similar
line of work is reported by Al-Obeed et al. (2010) M;
Somkuwar et al. (2008) ¥2; Khan et al. (2011) [']; Veena et
al. (2015) B81; Vijaya et al. (2018) 1.

Table 2: Performance of wine grapes (Vitis vinifera L.). varieties on yield attributes

Average bunch weight (g) Number of bunches/vine Number of berries/bunch Yield/vine (Kg)
Variety 201154_ 2015-16|2016-17 | Mean 2(1154_ 2015-162016-17 |Mean|2014-15 [ 2015-16 | 2016-17 | Mean | 2014-15|2015-16|2016-17 | Mean
Syrah 110.30] 124.00 | 173.00 [135.77|44.00| 37.33 | 64.67 [48.67| 97.00 | 103.67 | 111.67 |104.11| 4.85 4.63 11.19 | 6.89
Cinsaut 110.70] 182.00 | 132.33 [141.68|10.00| 46.67 4.33 120.33] 75.33 | 125.00 | 134.67 |111.67] 1.11 8.49 0.57 |3.39
Caladoc 63.20 | 120.67 | 197.67 [127.18|33.33| 65.00 | 19.00 [39.11| 67.33 | 109.00 | 227.33 [134.55| 2.11 7.84 3.75 | 457
Grenache | 99.20 | 105.00 | 194.00 |132.73|14.00| 44.33 | 30.67 [29.67| 73.00 | 99.33 | 206.00 {126.11] 1.39 4.65 5.95 | 4.00
Niellucio | 63.80 | 155.67 | 213.67 |144.38[13.00| 44.67 | 16.00 [24.56| 62.33 | 134.67 | 127.33 [108.11| 0.83 6.95 342 | 3.73
Tempranillo | 85.70 | 145.00 | 237.67 |156.12|13.00| 57.00 | 29.00 [33.00| 92.67 | 145.00 | 143.00 |126.89| 1.11 8.26 6.89 | 542
Petit Verdot | 63.20 | 100.00 | 95.33 [86.18 | 7.33 | 31.33 | 4.67 [14.44] 77.33 | 110.00 | 87.00 [91.44| 046 | 313 | 044 [1.34
Merlot 98.30 | 65.00 | 47.00 | 70.10 (16.33| 19.67 3.00 [13.00] 101.67 | 69.00 | 79.00 |[83.22| 1.61 1.28 014 |1.01
C.Franc [ 76.60 | 77.00 | 107.33 | 86.18 [20.67] 26.33 | 28.33 |25.11] 76.33 | 70.00 | 98.33 [81.55]| 158 | 2.03 | 3.04 [2.22
C. Sauvignon | 95.60 | 95.00 | 119.00 |103.20{24.00| 72.33 | 19.67 [38.67| 111.00 | 115.00 | 130.33 [118.78| 2.29 6.87 2.34 | 3.83
S.Em+ 080 | 059 | 051 [18.18]058] 041 | 040 [665| 251 | 1.95 | 1.73 [1141] 006 | 006 | 006 [0.94
CD 5% 2.37 1.74 152 [54.02 (172 122 119 [19.76] 7.45 5.79 513 [33.90| 0.18 0.18 0.17 | 279
Sig il il il * il kel kel * el el il * *x *x *x *x

. 100 berry weight (g)

Variety 2014-15 2015-16 2016-17 Mean

Syrah 50.70 110.00 144.33 101.68

Cinsaut 132.00 161.00 97.00 130.00

Caladoc 60.00 110.67 88.00 86.22

Grenache 57.00 106.00 100.33 87.78

Niellucio 54.00 118.33 155.00 109.11

Tempranillo 70.30 101.00 155.33 108.88

Petit Verdot 42.00 90.00 108.67 80.22

Merlot 44.00 94.00 58.00 65.33

C. Franc 49.30 110.00 106.67 88.66

C. Sauvignon 63.00 82.00 93.67 79.65

S.Emz+ 0.95 1.30 1.23 6.38

CD 5% 2.81 3.87 3.67 18.95

Slg ** ** ** **

*=Significant at p<0.05, **=Significant at p<0.01, NS=Non Significant

Berry quality parameters

The basic fruit composition of different varieties varied for
all three growing seasons. The TSS was found non-
significant effect in 2015-16, 2016-17 and pooled mean,
while in 2014-15 was found significant effect. The results
presented in Table 3 revealed that TSS was significantly
highest in Grenache (23.70°B) and the lowest TSS was
recorded in Cinsaut (18.30 °B) during 2014-15. Juice acidity
varied from 5.6-6.6 g/lit for all three years with minimum
acidity in Tempranillo variety and maximum in Caladoc. As
TSS increased, the acidity in juice decreased. These results
are in agreement with Havinal (2007) [% Karibasappa and
Adsule (2008) *°1, Somkuwar et al., (2019a) 4. The highest

juice pH was recorded in Tempranillo during 2014-15 and
2016-17 and in Syrah in the year 2015-16 while, the least
was in Petit Verdot (2014-15), Niellucio (2015-16) and
Cinsaut. (2016-17). The variation in juice pH might be
because of varietal difference since all the varieties were
grown under the identical condition and the harvesting was
also done at appropriate sugar level. The maximum juice
recovery (67.00%) was recorded in Cinsaut while minimum
juice recovery (56.60%) was observed in Petit Verdot. The
volatile acids and total acid varied significantly differences.
The volatile acids in grape berries were higher in Grenache
(0.13 g/L) while Caladoc recorded lower concentration
(0.10 g/L). The maximum total acid was recorded in
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Cabernet Sauvignon (5.21) which was at par with Cabernet
Franc and it was minimum total acid was showed in Syrah.
For good wine stability, upper limit of pH for red wine
should be 3.5 (Morris et al., 1984) 24, Suresh and Negi

https://www.biochemjournal.com

(1975) reported a pH range of 3.1-3.7 in thirty grape wine
varieties in their must. The similar trends were obtained by
Somkuwar et al., (2019b) 34,

Table 3: Performance of wine grapes (Vitis vinifera L.). varieties on berry quality attribute

Acidity (g/lit) TSS (°Brix) Juice pH Juice recovery (%)
Variet 2014 2014 | 2015 | 2016 2014|2015 (2016 2014 | 2015 | 2016
y 15 2015-16 | 2016-17 | Mean 15 | 16 | -17 Mean 15 | -16 | -17 Mean 15 | 16 | -17 Mean
Syrah 8.30| 6.37 5.50 6.72 119.30|22.93|22.97| 21.73 | 3.40 | 3.67 | 3.54 | 3.54 |55.00|57.00|60.00| 57.33
Cinsaut 8.20| 6.10 5.53 6.61 |18.30]|22.30|22.70| 21.10 | 3.30 | 3.48 | 3.39 | 3.39 |68.00|65.00|68.00| 67.00
Caladoc 8.60 | 7.67 5.33 7.20 |19.20|22.50 |23.00 | 21.57 | 3.20 | 3.48 | 3.46 | 3.38 |62.60 | 63.00|64.00| 63.20
Grenache 820 | 6.27 5.53 6.67 |23.70|22.90|23.10| 23.23 | 3.40 | 3.34 | 3.51 | 3.42 |70.50|60.00|62.50 | 64.33
Niellucio 8.80| 6.63 5.37 6.93 |21.30]23.17|23.23| 22.57 | 3.20 | 3.40 | 3.55 | 3.38 |68.20|64.00|64.50| 65.57
Tempranillo |6.70| 6.47 5.57 6.25 |22.70]23.27|23.30| 23.09 | 3.60 | 3.44 | 3.56 | 3.53 |65.70|58.00|60.20| 61.30
Petit Verdot | 7.90 | 5.90 5.63 6.48 |20.50]23.07 | 23.43| 22.33 | 3.10 | 3.43 | 3.51 | 3.35 |55.50|56.00|58.30 | 56.60
Merlot 780 | 6.33 5.60 6.58 |21.40)23.37|23.40| 22.72 | 3.50 | 3.51 | 3.54 | 3.52 |62.60 |55.00|56.20 | 57.93
C. Franc 770 6.10 5.43 6.41 |21.50)22.53|23.63| 22.55 | 3.50 | 3.43 | 3.45 | 3.46 |[60.20|58.00|60.10| 59.43
C. Sauvignon [7.20| 6.17 5.67 6.35 |23.30|23.10|23.30| 23.23 | 3.50 | 3.55 | 3.55 | 3.53 |65.50|65.00|66.30| 65.60
S.Em+ 0.06 | 0.05 0.06 0.26 | 1.01 121|181 | 056 {0.01]{0.01[0.01]| 0.06 | 0.63|0.35]|0.44 | 1.42
CD 5% 0.19| 0.16 0.19 0.78 | 3.01 | 3.60 | 537 | 1.65 | 0.03|0.020.02| 0.18 | 1.87 | 1.03 | 1.30 | 4.23
Slg ** ** * NS * NS NS NS ** ** ** NS ** ** ** **
Variety Volatile acid (g/lit) Total acid
2014-15 2015-16 2016-17 Mean 2014-15 2015-16 2016-17 Mean
Syrah 0.11 0.12 0.12 0.12 4.33 4.13 4.10 4.19
Cinsaut 0.13 0.13 0.11 0.12 4.17 4.40 4.57 4.38
Caladoc 0.10 0.10 0.10 0.10 4.93 4.80 4.87 4.87
Grenache 0.12 0.13 0.13 0.13 4.47 4.17 4.63 4.42
Niellucio 0.12 0.12 0.12 0.12 4.63 4.37 4.50 4.50
Tempranillo 0.12 0.14 0.11 0.12 3.83 4.40 4.63 4.29
Petit Verdot 0.10 0.11 0.12 0.11 4.60 4.27 4.63 4.50
Merlot 0.11 0.12 0.13 0.12 4.23 4.20 4.50 431
C. Franc 0.12 0.13 0.12 0.12 4.83 4.93 5.10 4.95
C. Sauvignon 0.12 0.14 0.11 0.12 5.00 5.27 5.37 5.21
S.Em+ 0.01 0.01 0.01 0.01 0.04 0.05 0.04 0.11
CD 5% 0.02 0.02 0.02 0.015 0.12 0.13 0.11 0.31
Slg * ** * * ** ** ** **

*=Significant at p<0.05, **=Significant at p<0.01, NS=Non-Significant

Wine quality parameters

The data recorded on wine quality parameters in the
different wine varieties are presented in Figure 2. In pooled
data, which found non-significant differences between
values. Wine malic acid and volatile acid found significantly
higher in wine made from Petit Verdot and Cabernet Franc.
While, malic acid and volatile acid recorded lowest in wine
prepared from Grenache and Syrah. The non-significant
contribution of tartaric acid in influencing juice pH is in
accordance to findings of Kodur et al. (2013) 9. But
rootstocks significantly affected accumulation of malic acid
in fruits of grafted scions as reported by several workers
(Kodur et al., 2011) 181, Pan et al., (2011) 281 conducted that
pH value regulate the degradation of glucose and fructose as
lower the pH value, show will be the degradation. It is also
playing a modulating role in wine haze formation, which
diminishes or overthrows the commercial value of wine
(Lambri et al., 2013) 1, Volatile acid plays an important
role in fermentation process as its improper fermentation
processes occurring during winemaking (Mateo et al., 2014)
221 while acid, ethanol and tannins are the primary factor
determine the wine aroma, taste and mouth feel in red wine

(Scott et al., 2017) B9, The concentration of ethanol (14-
16%) was a fundamental requirement for the wine quality as
it is linked to sugar content of grape berries, which affect the
overall flavour of wine (Meillon et al., 2010) 231, However,
it decreases astringency and increases the bitterness of wine
(Fontoin et al., 2008) &,

Degree days requirement of varieties

The data on degree days and days taken for maturity are
presented in Figure 3. The maximum degree days in Syrah,
Cinsaut, Temperanillo, Merlot and Cabernet Franc (1871.2)
degree days to maturity. While, minimum degree days
required for Caladoc, Grenache, Niellucio, Cabernet
Sauvignon (1571.1) and Petit Verdot (1591.8). Days
required minimum for maturity was observed in Caladoc,
Grenache, Niellucio and Cabernet Sauvignon (136 days) but
in Syrah, Cinsaut, Temperanillo, Merlot and Cabernet Franc
required maximum days to maturity (158 days). Koyama et
al., (2020) 9 reported that BRS Melodia grapevines
required growing cycle of 138 days with a yield of 23.85
tons/ ha during the season 2013.
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Fig 2: Performance of wine grapes (Vitis vinifera L.) varieties on wine quality A. wine pH, B. wine ethanol (%), C. wine malic acid, D. wine
volatile acid. Means with different letters in the same column were significantly different (p<0.05).
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Fig 3: Degree days requirement of red wine varieties
Conclusion quality, wine quality and yield attributes. On the basis of
The present investigation for grape varieties revealed that research, it is concluded that, among ten grape varieties
significant variability in relation to different growth, berry “Cabernet Sauvignon and Syrah” was found pruning weight
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and shoot diameter while Niellucio observed highest leaf
area and shoot length. The “Tempranillo” variety, which
exhibits maximum bunch weight and number of
berries/bunch while number of bunches/vine and yield/vine
highest in variety Syrah. Whereas, the variety “Grenache
and Tempranillo” exhibited the highest total soluble solids
and lowest acidity while the variety Cinsaut showed the
maximum juice recovery and it is most suitable for
commercial cultivation under sub-tropical region in Pune of
Maharashtra. Enhancing grape productivity involves
prioritizing traits from high-yielding varieties with market
advantages. These varieties are recommended for future
study and application in comparable environments to
optimize productivity.

Acknowledgments

The authors thank Director, ICAR-National Research Centre
for Grapes, Pune, India and Director, Agricultural &
Processed Food Products Export Development Authority
(APEDA), Ministry of Commerce, Government of India,
New Delhi, India for providing infrastructural support to
accomplish this project.

References

1. Al-Obeed RS, Kaseem HA, Ahmed MA. Effect of
grapevine varietal differences on bud fertility, yield and
fruit quality under arid environments and domestic
wastewater irrigation. American-Eurasian J Agric
Environ Sci. 2010;9(3):248-255.

2. Arranz S, Chiva-Blanch G, Valderas-Martinez P,
Medina-Remon A, Lamuela-Raventos RM, Estruch R.
Wine, beer, alcohol and polyphenols on cardiovascular
disease and cancer. Nutrients. 2012;4:759-81.

3. Anonymous. Area and production of Horticulture
Crops: All India (National Horticultural Board). 2022.

4. Ausari PK, Gurjar PKS, Somkuwar RG, Naruka LS,
Sharma AK, Gharate PS. Effect of rootstocks on yield
and wine quality of Sauvignon Blanc variety. Plant
Arch. 2024;24(1):1477-1482.

5. Benz MJ, Anderson MM, Williams MA, Barnhisel K,
Wolpert JA. Viticultural performance of five Merlot
clones in Oakville, Napa Valley. Am J Enol Vitic.
2006;57:23-237.

6. Casas R, Chiva-Blanch G, Urpi-Sarda M, Llorach R,
Rotches-Ribalta M, Guille M, Estruch R. Differential
effects of polyphenols and alcohol of red wine on the
expressions of adhesion molecules and inflammatory
cytokines related to atherosclerosis: A randomized
clinical trial. Am J Clin Nutr. 2012;95(2):326-334.

7. Del Rio D, Rodriguez-Mateos A, Spencer JPE,
Tognolini M, Borges G, Crozier A. Dietary (Poly)
phenolics in human health: structures, bioavailability,
and evidence of protective effects against chronic
diseases. Antioxid Redox Signal. 2013;18(14):1818-92.

8. Fontoin H, Saucier C, Teissedre PL, Glories Y. Effect
of pH, ethanol and acidity on astringency and bitterness
of grape seed tannin oligomers in model wine solution.
Food Qual Prefer. 2008;19(3):286-291.

9. Garrido J, Borges F. Wine and grape polyphenols a
chemical perspective. Food Res Int. 2013;54(2):1844-
1858.

10. Havinal MN. Screening of wine grape varieties for
growth, yield and fruit quality parameters. Msc Thesis,

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

~ 987"~

https://www.biochemjournal.com

Dept. of Hort, Mahatma Phule Krishi Vidyapeeth,
Rahuri, Maharashtra 2007.

Havinal MN, Tambe TN, Patil SP. Comparative studies
on vine vigour and fruitfulness of grape wine varieties.
Asian J Hort. 2008;3(1):180-182.

Huang H, Lu J. Variation and correlation of bud
breaking, flower opening and fruit ripening in
Muscadine grape cultivars. Proc Fla State Hort Soc.
2000;113:46-47.

Jayalakshmi C, Saraswathy S, Subbiah A, Llamurugu
K, Balachandar D. Evaluation of wine varieties of
grapes (Vitis vinifera L.) during winter pruning under
Cumbum valley conditions of Tamil Nadu. J
Pharmacogn Phytochem. 2019;8(3):3770-3773.

Kadu SY, Tambe TB, Patil SP. Studies on leaf
morphology and vine vigour of various grape wine
varieties. Asian J Hort. 2007;2(1):131-134.

Karibasappa GS, Adsule PG. Evaluation of wine grape
genotypes by National Research Center for Grapes at
their farm at Pune, Maharashtra (India). Acta Hortic.
2008;785:497-504.

Khan SB, Faisal M, Rahman MM, Jamal J. Exploration
of CeO2 nanoparticles as a chemi-sensor and photo-
catalyst for environmental applications. Sci. Total
Environ. 2011;409(15):2987-2992.

Keller M. The Science of Grapevines: Anatomy and
Physiology. 2" ed. London: Elsevier Academic Press;
2015.

Kodur S. Effects of juice pH and potassium on juice
and wine quality, and regulation of potassium in
grapevines through rootstocks (Vitis): A short review.
Vitis. 2011;50(1):1-6.

Kodur S, Tisdall JM, Clingeleffer PR, Walker RR.
Regulation of berry quality parameters in ‘Shiraz’
grapevines  through  rootstocks  (Vitis).  Vitis.
2013;52(3):125-128.

Koyama R, Borges WFS, Colombo RC, Hussain I,
Souza RTD, Roberto SR. Phenology and yield of the
hybrid seedless grape ‘BRS melodia’ grown in an
annual double cropping system in a subtropical area.
Horticulturae. 2020;6(3):1-11.

Lambri M, Dordoni R, Giribaldi M, Violetta MR,
Giuffrida MG. Effect of pH on the protein profile and
heat stability of an Italian white wine. Food Res Int.
2013;54(2):1781-1786.

Mateo E, Torija MJ, Mas A, Bartowsky EJ. Acetic acid
bacteria isolated from grapes of South Australian
vineyards. Int J Food Microbiol. 2014;178:98-106.
Meillon 'S, Urbano C, Guillot G, Schlich P.
Acceptability of partially dealcoholized  wines
measuring the impact of sensory and information cues
on overall liking in real life settings. Food Qual Prefer.
2010;21(7):763-773.

Morris JR, Sims CA, Bourque JE, Oakes JL.
Relationship of must pH and acidity to the level of
soluble solids in six French American hybrid grapes.
Ark Farm Res. 1984;33:4-5.

Panes VS, Sukhatme PV. Statistical methods for
Agricultural Workers (4th Edn.), ICAR, Publication,
New Delhi, 1985:115-130.

Pan W, Jussier D, Terrade N, Yada RY, de Orduna RM.
Kinetics of sugars, organic acids and acetaldehyde
during simultaneous yeast-bacterial fermentations of


https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com

white wine at different pH values. Food Res Int.
2011;44(3):660-666.

27. Ratnacharyulu SV. Evaluation of coloured grape
varieties for yield, juice recovery and quality. MSc
Thesis. Andhra Pradesh Horticultural University,
Rajendranagar, Hyderabad, A.P; c2010.

28. Ryan JJ, Dupont JA. ldentification and analysis of
major acids from fruit juices and wines. J Agric Food
Chem. 1973;21(1):45-49.

29. Satisha J, Shikhamany SD. Annual report, National
Research Centre for Grapes, Pune; ¢1999. p. 8.

30. Scott CF, Harbertson JF, Heymann H. A full factorial
study on the effect of tannins, acidity, and ethanol on
the temporal perception of taste and mouthfeel in red
wine. Food Qual Prefer. 2017;62:1-7.

31. Shikhamany SD. Hand book of Horticulture. ICAR
Publication, New Delhi, 2001:182-188.

32. Somkuwar RG, Ramteke SD, Satisha J. Effect of cluster
clipping and berry thinning on yield and quality of
Thompson Seedless grapes. Acta Hort. 2008;785:229-
231.

33. Somkuwar RG, Naik S, Sharma AK, Bhange MA.
Performance of grape varieties grown under tropical
regions for raisin yield and quality. Indian J Hort.
2019;76(2):355-357.

34. Somkuwar RG, Hakale DP, Sharma AK. Studies on
biochemical composition of different parts of berries
and wine quality of wine grape varieties (Vitis vinifera
L.). Int J Curr Microbiol Appl Sci. 2019;8(3):155-164.

35. Somkuwar RG, Kad S, Naik S, Sharma AK, Bhange
MA, Bhongale AK. Study on quality parameters of
grape (Vitis vinifera) and raisins affected by grape type.
Indian J Agric Sci. 2020;90(6):1072-1075.

36. Suresh ER, Negi SS. Evaluation of some grape varieties
for wine quality. J Food Sci. Technol. 1975;12:79-80.

37. Thakur A, Arora NK, Singh SP. Evaluation of some
grape varieties in the Arid Irrigated region of North
West India. Acta Hort. 2008;785:79-83.

38. Veena HR, Mahantesha S, Joseph PA, Patil SR, Patil
SH. Dissemination of aerosol and splatter during
ultrasonic scaling: a pilot study. J Infect Public Health.
2015;8(3):260-265.

39. Vijaya D. Evaluation of juice and wine varieties of
grapes for petiole nutrient content, bud break, yield and
yield components. Int. J Chem Stud. 2018;6(6):2739-
2745.

40. Walker RR, Read PE, Blackmore DH. Rootstock and
salinity effects on rates of berry maturation, ion
accumulation and colour development in Shiraz grapes.
Aust. J Grape Wine Res. 2000;6(3):227-239.

~988 ~


https://www.biochemjournal.com/

