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ABSTRACT

Research carried out in vineyard of King Peter | Karadjordjevic-Royal Winery at
Oplenac-Topola municipality, on Sauvignon blanc and Cabernet sauvignon. Vineyard
planted with Sauvignon blanc is geographically positioned at GPS coordinates N 44° 14' 4"
and E 20° 41' 15" and Cabernet sauvignon is geographically positioned at GPS
coordinates N 44° 14' 35" and E 20° 41' 22". Climat parameters (series from 1982-2011
year) included following parameters: mean monthly, vegetation (april-october) and annual
temperature, active and effective temperature, precipitation distribution (annual and
vegetation) and wind direction. Phenological observation included beginning and end of
following phenophases: bleeding, budbreakt, shoot growing, flowering, berry development
and ripening. The greatest variation Sauvignon blanc manifested in duration of grape
ripening which is in 2010. lasted 46 days while in 2011. lasted 34 days. Cabernet
sauvignon in 2011. had a lower number of days that have passed from bleeding to full
maturity (209 days) compared to 2010., when it passed 217 days.

INTRODUCTION

Annual biological vine cycle occurs in cycles and can be divided into smaller
periods-growth stages, with specific morphological and anatomical changes. Phenological
order is genetically conditioned and influenced by meteorological factors, variety,
rootstocks etc. Depending on these factors, length of flowering is variable and can be
different year by year (Nakalami¢ and Markovi¢, 2009; Jones, 2010; Ladanyi et al., 2010
Schwab and Maal}, 2010).

Temperature change and variations during winter can influence budburst. With
warmer winter ending can affect earlier budburst predominantly in hierarchy observed
apical buds that during its development can inhibits buds that are lower in a position and
reflects negatively on development during the growing season. For normal phonological
stage most favorable is temperature conditions with out of big variation (Tomasi et al.,
2005).

Considering these parameters is more actual topics of phenology modeling were is
important beginning, end and duration of growth stages, depending on meteorological
conditions and development of appropriate models. These models are complex and
include many years of climatic parameters, phenological observations, soil properties etc.
(Fila et al., 2010, Van Leeuwen et al., 2010; Bonnardot et al., 2010; Zecca, 2010; Vukovic
et al., 2010; Pierot and Rochard, 2013).
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MATERIALS AND METHODS

Vineyard with Sauvignon blanc is planted in 2004, geographically positioned at GPS
coordinates N 44° 14' 4" and E 20° 41' 15", Cabernet Sauvignon vineyard is planted in
2006. and geographically positioned at GPS coordinates N 44° 14 '35" and E 20° 41' 22".
In both vineyards is presented row spacing of 2.70 m and 1.0 m spacing between vines in
row. Training system is characterized with height of 90 cm on which is used Guyot
pruning. All experimental vines was uniformly pruned where was left one arc with eight
buds and spur with two buds. Data for analysis of climatic site conditions were obtained
from climate station and are presented multi-year series from 1982-2011. year. In paper
was analyzed following parameters: temperature (mean monthly, vegetation and annual
temperature, monthly mean maximum, vegetation and annual temperature, average
minimum monthly, vegetation and annual temperature, absolute maximum and minimum
temperature, sum of active and effective temperature), precipitation (precipitation
distribution: annual and vegetation), wind (direction and speed).

Phenological observational included beginning and end of: bleeding, bud burst,
shoot growth, flowering, berry development and ripening. For testing was used BBCH
identification key (Biologiche Bundesantalt Bundessorten amt and Chemical industry).
Observations were carried out on the 10 experimental vines.

RESULTS

1. Climatic conditions

1.1. Temperature

The average annual temperature for the period 1982-2011 to Oplenac was 11.3°C,
while mean vegetation temperature was 16.8°C. During experimental years (2010-2011)
observed variation of average monthly, annual and vegetation temperature. During 2010.
average monthly temperature varied in range of 0.0-21.9°C, in 2011. the variation ranged
from 0.6-22.5°C.

Compared with period from the beginning of the measurements in this climate
station (1982-2011.), june (21.5°C) and august (21.9°C) in 2010. can be considered as
very hot months (table 1). Average annual temperature was in range of multi-year average
for 1982-2011. period, while the average vegetation temperature was slightly lower
(16.3°C).

In 2011. summer months (june with 20.0°C, july with 21.7°C and august with
22.5°C) and december (4.2°C) was very warm and november (3.8°C) was very cold
compared to observations from 1965-2011. period (graph 1). Average monthly
temperature in september (20.6°C) was the highest ever measured in this month at this
station. In 2011., mean annual (11.6°C) and vegetation temperature (17.5°C) was higher
than long-term average (11.3°C and 16.8°C).

Table 1
Average month temperature (°C) for 1982-2011. period and 2010. and 2011. years
tav (°C) | [ m [ v VI [ vt v | x| X | Xl [ X1 | YEA | VEG
e | 11| 23| 63 112160 | 190 | 21,1 (21,2 [168 120 | 64 | 21 | 113 | 168

2010 00 | 27 | 68 |114]157|188 215|219 160 | 87 [114| 18 11,4 | 16,3

2011 12 | 06 | 66 | 118|152 ]200]21,7]225|206|105]| 38 | 42 116 | 17,5

Sum of active air temperature in 2010 was lower (3349°C) compared to period from
1982-2011 (3543°C). In 2011 sum of active temperature was significantly higher (3621°C)
compared to period from 1982-2011, but also in relation active air temperature in 2010. In
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2011, sum of effective temperature was 1791°C, and was significantly higher than in 2010
(1529°C) in rel_ation to 1982_—2011 average of sum of effective_ temperatures (1636°C).
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Graph 1. Mean monthly temperature for period 1982-2011

Mean maximum annual temperature for period 1982-2011 was 15.6°C, while mean
vegetation temperature had value of 21.7°C (table 2). Mean vegetation maximum
temperature in 2010 was lower (20.9°C) compared to average multi-year temperatures,
while in 2011 had a higher value (22.5°C). Absolute maximums are shown in table 3.

Table 2
Maximum air temperature (°C) for period 1982-2011.

tmax (°C) I Il 1l v \ \i Vil VI IX X Xl Xl | YEA | VEG

o la2| 57 | 105|158 | 20,9 | 239 | 265 | 266 | 21,8 | 163 | 10,0 | 50 | 156 | 217

2010 31| 59 /108|158 | 200 | 233|266 | 272|211 | 123 |16,0 | 6,1 | 15,7 | 20,9

2011 431 3,7 | 105|164 | 20,1 | 245 | 273|282 259|150 | 78 |74 | 159 | 225

Table 3
Absolute maximum (°C) for period 1982-2011.
MAXIMUMI Tav Date Tmin Date Tmax Date
1982-2011 35,1 24.07.2007. 25,2 16.07.2010. | 43,2 24.07.2007.
2010 29,7 27.08.2010. 25,2 16.07.2010. 35,0 27.08.2010.
2011 30,8 24.08.2011. 20,4 15.07.2011. 37,4 24.08.2011.

Minimum annual temperature for period from 1982-2011 was 6.8°C, while mean
minimum vegetation temperature was 11.6°C. During 2010, average annual minimum was
7.3°C, while average vegetation minimum was 11.9°C. In 2011 was recorded lower value
of average annual minimum (7.0°C) compared to 2010. Mean minimum vegetation
temperature of 2011 was higher than mean minimum vegetation temperature in 2010 and
for period 1982-2011 (table 4). In table 5 showed absolute minimum.

Table 4
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Minimal air temperature

°C) for period 1982-2011.

tmin (°C) [ I 1T v v VI | viE v | Ix X Xl | Xl | YEA | VEG
12%8121- 20 | -12 | 22 | 64 | 110 (137|153 | 153 | 11,8 | 7,6 | 27 | -1,0 | 68 | 116
2010 27 -05] 28 | 73 | 114|147 16,7 164|112 | 55 | 73 | 21| 7,3 | 119
2011 20| -23] 27 |69 107|146 |156 162|146 | 64 | 01 | 09 | 70 | 121
Table 5
Absolute minimum (°C) for period 1982-2011
MINIMUM Tav Date Tmin Date Tmax Date
1982-2011 | -13,6 24.01.2006. | -19,4 25.01.2006. | -10,2 08.01.1985
2010 -10,1 30.12.2010. | -15 31.12.2010. | -5 27.01.2010.
2011 -8,4 02.02.2011. | -13 01.01.2011. | -7 02.02.2011.

1.2. Precipitation

During period from 1982-2011 average annual precipitation was 691.3 mm, which is
during growing season fell 447.8 mm of precipitation. On the basis of average precipitation
for 2010 can be said that this year has been significantly rainy period of several years and
since 2011. In 2010, average amount of precipitation per annum amounted to 832.1 mm,
while during the growing season precipitation was 546.8 mm. In 2011, during annual
period, but also during the growing season, fell less precipitation (491.2 mm and 330.8
mm)39)9)mpared to 2010 and period from 1982-2011 (graph 2).
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Graph 2. Monthly precipitation sum for period 1982-2011
1.4. Winds
In Oplenac, based on weather data for period 1982-2011, the most common is wind
blowing from North West. Wind was with frequency of 92 days. Immediately after following
winds with high frequency was wind from southwest with 70 days, 48 days from southeast,
west-northwest with 41 day and west-southwest with frequency of 40 days.
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Graph 3. Wind frequency and direction for period 1982-2011.
Mean wind speed varied between 1,5-2,4 m/s. The strongest wind was blowing
from the south-east and south-southeast direction with speed of 2.4 m/s, while a wind
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from west-southwest blew the weakest with intensity of 1.5 m/s (graph 3). Number of days
without wind was 458.

2. Phenological observation

Blinding of Sauvignon blanc in 2010, it started earlier (3 days) compared to 2011.
Blinding in 2010 lasted 15, while in 2011 lasted 16 days. It is noticeable before start of
blinding during 2010 compared to 2011 when it began later. Bud burst were registered in
both years, an average of 2-3 days after blinding termination. In 2010 burst lasted 9, while
in 2011 lasted 8 days (table 6).

Flowering in 2010 was started on 6.6., while in 2011 it started a day earlier and
lasted a shorter (8 days). During flowering in 2010. June is marked as a month with
extremely lot precipitation which had effect on fertilization and in 2011 June was draught
month with favorable temperature for fertilizing (20°C).

Start of ripening is marked with veraison which began in 2010 on 5.8., full grapes
maturity in 2010 performed on 19.9.2010, while in 2011 on 4.9.2011.. Looking
phenological observation for both years can be conclude that largest variation expressed
in length of grapes maturation. Ripening in 2010, lasted 46 days, until, in 2011, lasted 34
days. Looking at the period from beginning of blinding up the harvest at full maturity, there
have been significant variations. This period was in 2010 lasted 181 days, while in 2011
same period lasted significantly shorter 166-days what is difference of 15 days. Reason for
shorter period is necessary to look at the weather conditions that prevailed during 2011
(upper mean vegetation temperature-17.5°C and less rainfall during the growing period-
330.8 mm).

Table 6
Phenological observation of Sauvignon blanc
Year 2010 2011
Phenophase Beginning End D(l(erglsc;n Beginning End Duration (days)
Blinding 23.3.2010
(Cod 00-03) . 6.4.2010. 15 26.3.2011. 10.4.2011. 16
Bud burst
(Cod 05-08) 9.4.2010. | 21.4.2010. 13 12.4.2011. | 23.4.2010. 12
Shoot growt 21.4.2010
(Cod 11-19) 23.4.2011.
Flowering
(Cod 60-69) 6.6.2010. | 14.6.2010. 9 5.6.2011. 12.6.2011. 8
Berries growth 16.6.2010
(Cod 71-79) _ 15.6.2011.
Veraison
(Cod 81-83) 5.8.2010 2.8.2011.
Harvesting
Cod 85-89 5.8.2010 | 19.9.2010. 46 2.8.2011. 4.9.2011. 34
Days after blinding to harvest 181 166

In 2010, blinding of Cabernet Sauvignon began earlier than in 2011 (4 days). Bud
burst occurred in 2010, eight days earlier and lasted one day longer than in 2011.

Flowering both years occurred in June (2 and 3.6.). Veraison in 2010 starred on
20.8.2010. year, which is 8 days earlier than in 2011. Harvest in 2010 appeared
significantly later than in 2011 (table 7).

Comparing the number of days from blinding to full maturity is observed a difference
of eight days between 2010 and 2011. In 2011 was recorded smaller number of days that
have passed since blinding to full maturity (209 days) compared to 2010 when this period
lasted 217 days. Shorter phenological period was caused by higher mean monthly
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temperatures during August, September and October, which evaluated as very warm and
extremely hot months. During August, September and October in 2010 showed
significantly lower temperatures which was lower than in 2011 and 1982-2011 period.
October with a temperature of 8.7°C was extremely cold month in relation to 1982-2011
average. Low mean monthly temperature had a great influence on period length from
blinding to ripening.

Table 7
Phenological observation of Cabernet sauvignon
Year 2010 2011
Phenophase Beginning End D(lég'sc;n Beginning End D(lcljr;;';;n
Blinding
(Cod 00-03) 26.3.2010. 11.4.2010. 17 1.4.2011. 18.4.2011. 18
Bud burst
(Cod 05-08) 14.4.2010. 23.4.2010. 10 22.4.2011. 30.4.2011. 9
Shoot growt
(Cod 11-19) 23.4.2010. 30.4.2011.
Flowering
(Cod 60-69) 3.6.2010 15.6.2010. 13 2.6.2011. 11.6.2011. 10
Berries growth
(Cod 71-79) 17.6.2010. 13.6.2011.
Veraison
(Cod 81-83) 20.8.2010. 12.8.2011.
Harvesting
(Cod 85-89) 20.8.2010. 25.10.2010. 67 12.8.2011. 17.10.2011. 67
Days after blinding to harvest 217 209
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CONCLUSIONS

Based on results can be make following conclusions:

% Agroecological conditions of Oplenac are favorable for growing vines. Mean annual
temperature for period 1982-2011 at Oplenac was 11.3°C, while mean vegetation
temperature was 16.8°C. In 2010, average monthly temperature varied in the range of
0.0-21.9°C, while during the 2011 variation ranged from 0.6-22.5°C.

% Average annual precipitation was 691.3 mm, which is during growing season fell 447.8
mm of precipitation.

« The most frequent was wind that blows from the North West direction with frequency
of 92 days. This wind was followed by winds from the southwest, southeast, west-
southwest and west-southwest diractions.

+« Blinding of Sauvignon blanc during 2010, started 3 days earlier than in 2011. In 2010,
bud burst lasted 9, while in 2011 lasted eight days. Flowering in 2010 was started 6.6.,
and in 2011 began a day earlier. Veraison in 2010 started 5.8., three days later than in
2011. The full maturity in 2010 performed 19.9.2010 year, while in 2011 full maturity
occurred 4.9.2011.

% Length of Cabernet sauvignon blinding was with difference of one day. Bud burst
occurred in 2010, eight days earlier than in 2011. Flowering during in both years
occurred in June (2 and 3.6.). In 2011 recorded was smaller number of days that have
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passed since blinding to full maturity (209 days) compared to 2010 when lasted 217
days.
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