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Of the grapevines grown in the Nordic countries, cv. Zilga, bred in Latvia, has proven to be very winter resistant and

fast-maturing, and produces abundant harvests. In Finland, it is grown as horticultural and agricultural plant unpro-
tected on open land even at 63 degrees latitude. In Southern Finland (60°24'10"N, 25°01'45"E), the growth cycle of cv.
Zilga from bud break to harvest lasted 116 days and to leaf fall 125 days. At the beginning of the harvest, the total sugar
content was 19°Bx. Tracking the phenology of the growth cycle and the environmental conditions of the growth site
shows that cv. Zilga is well placed to make use of the high ambient temperatures and high solar radiation energy of

Northern Europe in May, June, July and August.
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With global warming, vine growing is spread-
ing to the Baltic Sea region and Northern Europe
(BERTIN 2009). A number of Baltic and Central
European grapevine cultivars have been grown in
Denmark, Sweden, and Finland for 20 years. The
wine produced from these goes on sale in Denmark,
Sweden and Finland (KARVONEN 2008; BENTZEN,
SMITH 2009; MARTENSSON et al. 2013). Accord-
ing to ROTZER and CHMIELEWSKI (2001), Finland
and the southern regions of other Nordic countries
have a growing season of 180—220 days, so success-
ful growing requires fast-maturing cultivars that
can take advantage of the long periods of sunlight
and strong solar radiation of the summer months.
For this reason, hybrid varieties of Vitis vinifera L.
containing Vitis amurensis or North American Vi-
tis species are most likely to succeed in the North.
The most successful cultivars are those that have
been bred in the Baltic Sea area and that have made
adjustments to the cool or temperate climate. The

study was set to show how well cv. Zilga, cross-
bred in Latvia by Paul Sukatniek (Smuglyanka x
(pollen mix of Dvietes Zila and Yubileinyi Novgoro-
da)), has acclimatized to cool Finnish growing con-
ditions, and what is the quantity, quality and sugar
content of grapes.

MATERIAL AND METHODS

The phenological development and length of the
growth cycle of the cv. Zilga grapevine, the fac-
tors affecting growth and climatic conditions at the
growing site were monitored in Tuusula, Southern
Finland (60°24'10"N, 25°01'45"E) in the summer of
2013. The growing site was located 20 km from the
sea at a height of 62 m a.s.l., on even, sunny open
land. Soil analysis (April 22, 2013) showed a rich
sandy clay soil with a pH of 6.7. The growth cycle
was monitored by photography and by comparing
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Fig. 1. Phenological series of photos from the growth cycle of cv. Zilga in 2013: (a) 21 May, (b) 28 May, (c) 31 May, (d) 8
June, (e) 30 June, (f) 17 July, (g) 27 July, (h) 31 July, (i) 9 August, (j) 18 August
blooming 40 days after budbreak;véraison between July and August; full colour change in middle of August; harvest in September 14;

the phases of the growth cycle with Eichhorn-Lor-
enz phenological tables (EICHHORN, LORENZ 1977;
CooMBE 2004). The increasing total sugar content
of the grapes (°Bx) was monitored until harvest
using a Brix refractometer (HR-180; Optika, Pon-
teranica, Italy). Air, ground and soil temperatures
were monitored at depths of 20 and 40 cm using
Thermo Button Temperature data loggers type 22L
(Plug and Track by Proges Plus, Willems, France),
which recorded temperatures to memory 12 times
a day. The measurements were used to calculate a
daily average Eichhorn-Lorenz phenological devel-
opment stage (E-L number) for the days observed.

RESULTS AND DISCUSSION

Several grapevine cultivars were found suitable for
growing in Northern Europe over the last 20 years
(STock et al. 2005). In Denmark, 48 grapevine cul-
tivars were approved for growing. Among the most
popular are cvs Ortega, Rondo, Leon Milot, Mad-
elaine Angevine, Solaris, and Phoenix (BENTZEN,
SmITH 2009). The same cultivars are also grown in
Sweden and Finland. A number of grapevine culti-
vars bred in the Baltic area and flourishing in cool
climates are also grown in the Nordic countries.
Among the best known is cv. Zilga, which is the
cultivar most certain to produce crop above the
latitude of 55 degrees. In Finland, its largest single
cultivation areas have been of 0.5 ha, giving a har-
vest of 2,500 kg (Finnish Broadcasting Company
2012); it has been grown on open land even up to
the latitude of 63 degrees (Finnish Broadcasting
Company 2013).

The phenological series of photos from the growth
cycle of cv. Zilga, Fig. 1 and Table 1 present the fast
116-day growth cycle of the cv. Zilga grapevine in
the summer of 2013 following the Eichhorn-Lorenz
phenological development stages (EICHHORN, Lo-
RENZ 1977; CooMBE 2004). These show bud break on
May 21, with harvest being reached on September 14.
During this period there was no late or early frost in
Southern Finland. The last image in the series is for
the August 24. Thereafter the appearance and colour
of the grapes did not change, but the sugar content
increased from 14.2°Bx to an average of 19°Bx at har-
vest in 50 randomly picked berries. Earlier, in the
years 2007—2012, at Lepaa vineyard in Finland (61°N)
the sugar content of cv. Zilga reached 11.4—20.2°Bx
(TuovINEN 2012), and in 2013 at Sundom vineyard
(63°N) that of cv. Rondo 18-19°Bx (NELIMARKKA
2014). In Norway at Asker vineyard (60°N) the sugar
content of cv. Smuglyanka (mother parent of cv. Zil-
ga) reached 19.4°Bx (SYVERSEN 2013).

Table 1 shows how cv. Zilga could take full advan-
tage of the growing conditions offered by very long
northern days during June, July and August, when
its growth and the increase in the sugar content of
the berries, were rapid (BERGQUIST et al. 2001). On
the 8" and 30" of June, the day length at the grow-
ing site was 19 h (Finnish Meteorological Institute
2013), with the average of max-min. air tempera-
tures at 17.0-19.5°C, while soil temperatures were
the highest of the summer (Table 1). In May, solar
insolation at the growing site amounted to 175 and
in June to 170 kWh/m?/month; these figures are al-
most as great as in the beginning of summer at Bor-
deaux, i.e. 177 kWh/m® in May, and 184 kWh/m*
in June (EC 2013).
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Table 1. Growth stages of the Zilga vine with the increasing sugar content of the grapes, and temperature changes in

the air and in the ground at depths of 0, 20, and 40 cm in summer 2013

Fig. 1 Date E-L All stages ‘Bx Air(°C) 0cm (°C) 20cm (°C) 40 cm (°C)
a 21 May 4 bud burst 15.5 13.3 13.1 11.9
b 28 May 11 4 leaves separated 21.5 14.8 13.4 12.1
c 31 May 13 6 leaves separated 19.0 15.9 14.3 13.0
d 8 June 17 12 leaves separated 17.0 17.8 15.4 14.5
e 30 June 23 17-20 leaves separated, 50% caps off 19.5 17.5 16.8 16.0
f 17 July 31 berries pea size 15.5 15.7 15.3 15.1
27 July 33 berries still hard and green 20.5 16.4 16.0 15.4
h 31 July 34 berries begin to color 18.5 19.5 16.6 15.9
i 9 Aug. 35 berries begin to soften 10.3 20.5 20.6 17.5 16.4
j 24 Aug. 37 berries not quite ripe 14.2 13.0 13.6 14.1 13.5
- 14 Sept 38 berries harvest ripe 19.0 13.0 14.9 13.1 13.0
- 3 Oct. 43 beginning of leaf fall - 10.0 10.5 8.3 7.8

E-L — Eichhorn-Lorenz (E-L) number for grapevine growth stages, modified from Eichhorn-Lorenz (1977) by Coombe
(2004); “Bx — sugar content of an aqueous solution (1°Bx is 1 g of sucrose in 100 g of solution); °C — average temperature

of the observation day

In southernmost Finland (Tuusula), during grow-
ing seasons of 198 + 18 days from years 2002-2011,
the average of growing degree days (+10°C days)
was 794 + 121, and (+5°C days) 1,608 + 131 (Finn-
ish Meteorological Institute 2012). In Tuusula, the
Huglin-Index in the year 2013 was 1,799. It is rela-
tively high due to the warm summer months (June,
July and August), when the average air temperature
was 17.3 £ 2.5°C, and comparable to many Northern
Central European wine growing sites. This Huglin-
Index is sufficient for the growth of cv. Zilga and
many other Vitis vinifera L. varieties (HUGLIN 1986).

In Finnish conditions, in winters with heavy
snow, cv. Zilga has survived a temperature of
—30.7°C outdoors without protection (KARVONEN
2013). Growing experience has shown that cv. Zilga
is either photoneutral or a long day plant. This may
be due to the fact that the 1964 crossbreeding was
created from the inbred line of a hybrid grapevine
involving two gene pools, Asian and North Ameri-
can. Pedigree selection from the offspring of that
crossing involved the individuals best adapted to
long days at Latvian latitudes (56—57°N). Descen-
dant selection has given cv. Zilga cold resistance,
the ability to take advantage of the benefits of a
short growing season and “hybrid power”.

Cv. Zilga berries are deep blue, with dark red
juice. A single berry weighs 1.5-2 g, and the seeds
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are large for its size. The large seeds and dark red
juice contain a lot of tannins, with antioxidant ef-
fects that make young wines produced solely from
cv. Zilga bitter and hard. However, two years of
storage soften the tannins that make it possible to
store and “mature” red wines. Tannins are polyphe-
nols which were also found to protect people from
heart and vascular disease (RENAUD, DE LORGERIL
1992). Research was also done on polyphenols,
such as trans-resveratrol and cis-resveratrol, found
in cv. Riesling white wines (KuMsTA et al. 2012).
Levels of polyphenols such as anthocyanins, fla-
vonols, flavones, and flavanones are exceptionally
high in the Northern European berries (e.g. bil-
berry, chokeberry, and lingonberry) (RIMANDO et
al. 2004; FARrIA et al. 2005; MATTILA et al. 2006).
The cool climate and great thermal difference in
daily lowest and highest temperatures were found
to contribute polyphenols also in grapes, which is
currently being studied.
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