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Abstract

Bali is one of the grape-producing regions in Indonesia, and grape cultivation is carried out in the
North Bali area of Buleleng Regency. Grape growers in Bali began to plant other grape varieties, namely
green grapes (Vitis vinifera L. var. Muscat Saint Vallier). This grape variety originates from France and grows
successfully in the tropics.There needs to be more information about the yield potential and quality of green
grape varieties. This study aims to determine the productivity and quality of green grapes at several harvest
periods and locations. The research was conducted from January 2021 to September 2022 at three sub-district
locations: Gerokgak, Kalisada, and Seririt. The research was conducted at six locations, namely Gerokgak 1,
Gerokgak 2, Gerokgak 3, Kalisada 1, Kalisada 2, and Seririt. Data collection was carried out during three
pruning to harvest periods: January—March, April-June, and July—September. Harvest period and planting
location show a significant influence on green grape productivity. Observations on grape productivity in
different years showed no significant results, and interaction between location and harvest period. The harvest
period for two consecutive years shows that the July—September harvest period gives the best yields. The
quality of the yield of green grapes shown in the fruit °brix at both locations at different harvest periods shows
that the °brix of this variety remains the same.
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1. Introduction

Grape is the fifth most-produced fruit, with approximately 79.5 million tons produced
worldwide in 2019 [25]. Bali is one of the grape-growing regions in Indonesia. The cultivation of
vineyards is carried out in the northern Bali area of Buleleng district, located in several districts of
Gerokgak, Banjar, and Seririt [18]. According to [3], the three districts recorded as grapes producers
in 2021 are the district of Gerokgak with 5,829.46 tons (57.19 percent), the district of Seririt with
2,383.97 tons (23.39 percent), and the district of Banjar with 1,980.11 tons (19.43 percent). Vines
have been planted on the northern coast of East Java and Bali at an altitude of about 5-300 metres
above sea level.

The high levels of vitamins in the grape lead to high public purchasing ability, but it is not
offset by adequate grape production. Grape has plant metabolite concentrations with high antioxidant
activity, including polyphenols such as flavonoids, tannins, resveratrol, and anthocyanins [10]. The
vine planting pattern used in Buleleng is the pergola planting pattern, which is a building on top of
which there are para-paras for vines such as grapes as shade, which are supported by poles row.[21].

The vineyard's behaviour in tropical environments is very different from that observed in
temperate climatic regions [4][11]. Through proper irrigation, cutting, and management, it can obtain
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twice the harvest per year [14]. Grapes produced in tropical climates with varying altitudes, rainfall
distribution, and temperature variations suitable to the seasons in a year have made it possible to be
unique and have great potential for grape production for wine[22].

Grape farmers in Buleleng dominate the cultivation of the Bali black grape (Vitis vinifera L.
var. Alphonso Lavelle). However, currently, grape farmers in Bali are starting to plant other grape
varieties, one of which is green grapes (Vitis vinifera L. var. Muscat Saint Vallier). This type of grape
has a fruit with a green colour and belongs to the white variety (a variety of white grapes). It has
sweeter fruit meat than Bali black wine (Vitis vinifera L. var Alphonso Lavelle). This variety of
grape originates in France and successfully grows in the tropics. This variety has a high vyield
potential, having a total soluble solidity potential (°brix) of 21.60 [24]. Green grape (Vitis vinifera
L. var. Muscat Saint Vallier) is now widely cultivated by farmers and sold as a raw material for
making wine. Tropical grapes are already grown in Thailand, Brazil, and Venezuela and can be
produced twice or three times a year, depending on the grape variety grown. Indonesia also has great
potential to develop several grape varieties that can be harvested two to three times [6].

Currently, there needs to be more information about the potential yield and quality of green
grape varieties cultivated in Indonesia. (Vitis vinifera L. var. Muscat Saint Vallier). This grape variety
appears to have good disease resistance, is able to produce both in the tropics and can potentially be
obsolete in the assembly of new white grape varieties in Indonesia. This study aims to determine the
productivity and quality of green wine (Vitis vinifera L. var. Muscat Saint Vallier) at several harvest
periods and garden locations.

2. Material and Methods

The study was conducted from January 2021 to September 2022. This experiment consists
of two factors with a randomised complete block design (RCBD). The first factor is the six locations
of the farm gardens: Gerokgak 1, Gerokzak 2, Gerokkak 3, Kalisada 1, Klisada 2, and Seririt. The
second factor is the three pruning periods until harvest: January—March, April-June, and July—
September. There are 18 combinations of treatments.

Data obtained from observations in the field based on grape productivity and analysis of fruit
quality in the form of sweetness level (°brix) was carried out directly in the field by taking five
samples of fruit. The data gained was analysed using Ms. Excel and the STAR (Statistical Tool for
Agricultural Research) program. Data were analysed using analysis of variance at the 5% level. If
there was a significant influence, then continue with the Least Significance Different (LSD) test.

3. Results and Discussion

3.1 General condition of green grape production

The green grape (Vitis vinifera L. var. Muscat Saint Vallier) has a fruit of a green colour and
belongs to the white variety (white grape variety). The average monthly rainfall from January 2021
to September 2022 of 167 mm falls is in the middle category, with an average monthly temperature
of 27.9 °C. The grape ripening process involves both internal and external morphological and
physiological processes such as nutrition, light, temperature, and water status [1] and [8]. Vineyards
grown in tropical areas such as Indonesia have many challenges because tropical climates tend to
have irregular rainfall patterns [15]. Therefore, the vineyards require good water management [5].
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3.2 Productivity of the Muscat Saint Vallier grape variety

Table 1 shows the prints of grapes showing a significant influence of the location on the
productivity of the Muscat Saint Vallier grape varieties. In contrast, the harvest periods show a very
significant influence on the production.

Table 1.
Anova of Muscat Saint Vallier green grape production

Source DF SS MS Fhit P>f
Year 1 128.642 128.642 0.61 ns 0.4450
Loocatin 5 4.492.116 898.423 4.27 * 0.0107
Harvest period 2 8.385.895 4.192.947  19.93 ** 0.0000
Locatin x harvest period 10 2573.880 257388 1.22ns 0.3436
Harvest
Error 17 3.577.047 210.415
Total 35 19.157.580

Nb: ns= not significant, * = significant F stat > F table level 5%, **= very significant F stat > F
table level 1%.

Table 2 shows that the vineyards located at Gerokgak 2 are the site of the vineyards that
produces the highest fruit yield of 16.12 tons/ha, and the vines located at Seririt produce the lowest
fruit productivity of 6.70 tons/ha Observations from 2021 to 2022 show that planting at different
locations yields different harvests. The difference in average productivity is quite significant, namely
between 15.11 tons/ha and 6.70 tons/ha, more than 50%. Many factors cause differences in grape
productivity and juice quality in these locations, one of which can be soil conditions as well as plant
age at each location. Soil conditions and sufficient nutrient supplies are essential for grape yields and
quality and the planting age of the grapevine significantly affects the available nutrients in the soil
[26]. Observations show that the Muscat Saint green grape varieties have very diverse productivity
and are likely to be influenced by soil conditions as well as plant age. The plant age in farm gardens
ranges from 6 to 12 years. In addition, it is necessary to re-examine the decline in productivity as
plants grow. The re-examine result will help farmers know when to regenerate plants.

Table 2.
Muscat Saint Vallier green grape productivity at six different vineyards location

Location Productivity (tons/ha)
Gerokgak 1 1511 a
Gerokgak 2 16.12 a
Gerokgak 3 12.05 ab
Kalisada 1 947 b
Kalisada 2 782 b

Seririt 6.70 b

Nb: Numbers following with the same word not significant at LSD test
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Observations carried out over three harvest periods for two consecutive years showed that
the July to September harvest period gave the best yield, namely 16.23 tons/ha, followed by the
January to March harvest period of 12.70 and 4.70 in April to June. It is known that the cycle from
pruning to harvesting of grapes plant in Indonesia lasts only three months, whereas, in grapes planted
in subtropical areas, the plants complete the period of growth to harvest for one year. The warm
tropical climate allows grapes to be harvested three times a year. Research results [9] show that
grapes planted at warmer temperatures will result in accelerated grape growth, such as bud growth,
flowering, veraison, and harvest. According to [19], the main factors affecting grape cultivation are
warm air, temperature, and water shortages, which will later affect the level of grape composition
more than the result. Higher temperatures are able to increase the metabolic rate and influence some
synthesis and accumulation of metabolites including secondary metabolites such as polyphenols and
flavonoids such as anthocyanins and high temperatures accelerate the control of grapes, which causes
a higher total dissolved solids (TSS) content [27].

Table 3.
Muscat Saint Vallier green grape on three different harvest periods
Harvest periode Productivity (tons/ha)
January-March 12.70 a
April-June 4.70 b
July-September 16.23 a

Nb: Numbers following with the same word not significant at LSD test

Productivity of green grapes for two years during the April-June harvest period results in
low productivity, which is known to be the rainy season. In contrast, the January-March and July-
September harvesting periods are the end of the drought season and rainy seasons. It shows that
Muscat Saint-Vallier's green grape, to obtain good productivity, provides for particular rainfall and
air temperatures.

Table 4.
°Brix of Muscat Saint Vallier grape fruit at six different locations in 2022
Location Fruit°brix
Gerokgak 1 16.86
Gerokgak 2 16.32
Gerokgak 3 16.8
Kalisada 1 18.3
Kalisada 2 17.58
Seririt 16.2

Nb: Numbers following with the same word not significant at LSD test

Tabel 5.
°Brix of Muscat Saint Vallier grape fruit on three different harvest periods in 2022
Location Fruit°brix
January-March 17.43
April-June 17.76
July-September 15.84

Nb: Numbers following with the same word not significant at LSD test
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The estimated fruit ripeness is crucial to determining the right harvest time so that it will be
in accordance with the desired results [16] [20]. It is also essential for grape production, where the
growing length season, location, variety, and environmental conditions influence the fruit's optimal
maturity point [7] and [13]. The quality of the green grape harvest shown on the fruit °obrix in Table
4 for the location and Table 5 for the harvest period indicates that the test results are not significant,
and the °brix of this fruit variety has mostly stayed the same. Based on the data, the fruit °brix
obtained has yet to reach the desired value for producing good wine. The desired °brix value to obtain
quality wine fermentation results is > 24.3. Pruning grapes will affect the harvest, and the same
pruning technique will give different results for various grape varieties [12]; [17]; [14]. The short
pruning to harvest period affects the ability of the vines to fully achieve the desired growth
(sugar/acid ratio, grape flavour profile) to produce high-quality wine beverages [2].

4. Conclusion

Harvest periods and planting locations show a significant influence on the productivity of
green grapes. The grape productivity observation in different years suggests no significant yields and
no interaction between location and harvest period. The harvest period for two years in a row
indicates that the period of harvest from July to September produces the best yield. The harvest
quality of green grapes shown on the fruit obrix at the locations and different harvest periods indicates
that the fruit obrix of this variety remains the same.
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