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Abstract. In this paper, data are presented concerning the behaviour of the 

white grapevine varieties Fetească regală and Riesling italian growing in the 

viticultural centre of the Târnave vineyard. The observations were made in the years 

2006 and 2007 and they concerned the phenology, the percentage of fertile vine 

shoots, the fertility coefficients and the production indices of those grapevine varieties. 
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Rezumat. În lucrare sunt prezentate datele referitoare la comportarea 

soiurilor de viţă de vie Fetească regală şi Riesling italian cultivate în centrul viticol 

Jidvei - podgoria Târnave. Obeservaţiile s-au efectuat în perioada anilor 2006-2007 şi 

au vizat desfăşurarea fenofazelor de vegetaţie, procentul de lăstari fertili, coeficienţii 

de fertilitate şi indicii de productivitate ai soiurilor. 

Cuvinte cheie: Jidvei, fertilitate, productivitate, soi de viţă de vie 

INTRODUCTION 

Târnave vineyard is one of the oldest and best known Romanian vineyards. The 

name of „Wine Land” that it was given even before the year 1566, when Ioan Sabuccus 

drew up a map of Transylvania, prove that people had dealt in wine growing in this area 

for ages. It is the largest vineyard in Transylvania and it covers almost the whole 

Transylvanian Plateau, which is crossed by two rivers bearing similar names, i.e. the 

Smaller and the Greater Târnava, whose tributaries cut the land into various mounds 

and hills, whose slopes have various orientations and declivities and exposure to the 

sun. Although the ecoclimatic conditions here do not quite meet the optimal parameters 

required by vine growing, they are however well interconnected and complementary, 

resulting in special features of the area, which explains the age-old presence of 

vineyards in the area and the unanimous appreciation the Târnave wines enjoy. 

Last but not least, these vineyards are renowned for their grapevine varieties, 

mainly for their high quality white wines (Fetească regală, Fetească albă, Riesling 

italian, Sauvignon, Pinot gris, Traminer roz, Gewurztraminer etc.), all of which take 

advantage of the ecoclimatic conditions best fitting their requirements, which explains 

the fine flavour that stands as a quality brand for the “Târnave wines”. The wine centre 

of Jidvei is the largest and the most representative one in the Târnave vineyard. It is 

located between the villages of Cetatea de Baltă and Şona and it includes the vineyards 
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growing on the hill slopes of the Smaller Târnava corridor (Şona, Jidvei, Cetatea de 

Baltă) and on the southern hills (Balcaciu). Wines are usually being obtained here on a 

controlled term of origin basis, i.e. dry and semi-dry, by harvesting the grapes when 

fully ripe.  

MATERIAL AND METHOD 

Grapevine varieties have been studied which are representative for the 
viticultural centre of Jidvei – the Târnave vineyard, i.e.: Fetească regală and Riesling 
italian. Observations and determinations were made in the Wine Farm Nr. 23 
belonging to S.C. Jidvei SRL – Alba Branch, in the years 2006 and 2007, in order to 
establish the agrobiological potential of the grapevine varieties. To this effect, we have 
surveyed: the phenological spectrum of the varieties, depending on the weather 
conditions throughout the production year; the fertility and yield of grapevine varieties 
– by determining the fertile grapevine shoot percentage, the values of the fertility 
coefficients and of the production indices and the amount of grape production. 

We designed the experimental set-up (scheme) as straight / linear blocks with 
four variants and 3 repetitions. Each experimental variant consisted of 20 rootstocks 
(trunks) with normal growth vigour. The difference between the experimental variants 
(V1 - V3) is shown by a graduation of the fruit load which differs from the witness 
variant (M). The experimental variants are as follows:  
- Witness variant (M): Guyot fruiting arm pruning with periodical replacement 48 
nodes (buds) / trunk, 4 fruiting arms/cordons (2-node replacement spurs + 4 canes 
with 10 nodes each), i.e. 18,18 nodes/m

2
, 181800 nodes/ha; 

- variant (V1): Guyot fruiting arm pruning with periodical replacement 40 nodes / 
trunk, 4 fruiting arms/cordons (2-node replacement spurs + 4 canes with 8 nodes 
each), i.e. 15,15 nodes/m

2
, 151500 nodes / ha; 

- variant (V2): Guyot fruiting arm pruning with periodical replacement 56 
nodes/trunk, 4 fruiting arms/cordons (2-node replacement spurs + 4 canes with 12 
nodes each), i.e. 21,21 nodes/m

2
, 212100 nodes/ha; 

- variant (V3): Guyot fruiting arm pruning with periodical replacement 64 
nodes/trunk, 4 fruiting arms/cordons (2-node replacement spurs + 4 canes with 14 
nodes each), i.e. 24,24 nodes/m

2
, 212100 nodes/ha; 

The soil was brown illuvial clay, slightly acid or even neutral (pH = 6-7.20), half-
rich in humus (1.96-2.31%), with low phosphorus content (35-48 ppm) and rich in 
potassium (206-212 ppm).  

RESULTS AND DISCUSSIONS 

Phenology of the varieties. The variety Fetească regală, originating from the 

village of Daneş, near Sighişoara, is one of the varieties that have best adapted to the 

Transylvanian Plateau ecoclimatic conditions. In literature, it is referred to as a variety 

with middle vegetation (155 – 170 days) and with moderate temperature needs, 

requiring an aggregate temperature of 2500-3200
0
C for its time of vegetation.  

The variety Riesling italian, originating from Central Europe, is a variety with 

long-time vegetation (160-175 days), requiring 2600-3650
0
C aggregate temperature for 

full vegetation.  

The two varieties behaved quite differently in the years 2006 – 2007, in the 

conditions typical with the Târnave vineyard (table 1). Analyzing the experiment data, 
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one can notice that the beginning of vegetation phases and their length are influenced by 

the size of the nodes load per trunk (rootstock) at the cutting time. 

The variety Fetească regală: with the witness variant (M), bud unfolding 

occurred in the interval 15-17 IV. With the variant V1, for which the smallest fruit load 

had been provided (18,18 nodes/m
2
), bud unfolding began 1-2 days earlier (12-15 IV) 

than with M, while with the variant V3 (24,24 nodes/m
2
) it began 3-4 days later (20 IV). 

Table 1 
Succession of vegetation phenophases with the varieties studied (years 2006-2007) 
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Fetească 
regală 

2006 

M 17 IV 29 IV 9 VI 13 VIII 23 IX 20 X 159 

V1 15 IV 27 IV 4 VI 10 VIII 20 IX 22 X 158 

V2 18 IV 29 IV 8 VI 14 VIII 23 IX 20 X 161 

V3 20 IV 1 V 12 VI 15 VIII 25 IX 24 X 168 

2007 

M 15 IV 22 IV 31 V 10 VIII 18 IX 23 X 156 

V1 12 IV 19 IV 30 V 8 VIII 15 IX 23 X 150 

V2 17 IV 23 IV 3 VI 12 VIII 20 IX 25 X 157 

V3 20 IV 27 IV 5 VI 14 VIII 23 IX 26 X 159 

Riesling 
italian 

2006 

M 24 IV 1 V 12 VI 11 VIII 24 IX 30 X 153 

V1 25 IV 30 IV 14 VI 15 VIII 26 IX 28 X 154 

V2 25 IV 1 V 13 VI 12 VIII 25 IX 28 X 153 

V3 26 IV 2 V 15 VI 15 VIII 26 IX 30 X 154 

2007 

M 20 IV 28 IV 8 VI 5 VIII 20 IX 26 X 153 

V1 18 IV 26 IV 9 VI 7 VIII 18 IX 27 X 153 

V2 21 IV 30 IV 12 VI 10 VIII 22 IX 27 X 154 

V3 21 IV 1 V 13 VI 10 VIII 22 IX 27 X 154 

The variety Riesling italian: the bud unfolding occurs later, that is in the last 

decade of April. The witness variants and V1 were the earliest to start their vegetation 

(18-24 IV). We noticed that an increase of the fruit load caused the two varieties to 

start their vegetation 3-5 days later. This is convenient for grape production, because 

late spring hoarfrosts, that use to occur in the viticultural centre of Jidvei until early in 

May, destroying the vine shoots shortly after bud unfolding, can thus be avoided. The 

first variety to bloom, late in May and early in June, is Fetească regală, which is 

followed by the variety Riesling italian, starting from the second decade of June. 

Blooming started earlier with the variant V1 (1-2 days earlier than the witness 

variant), because a small number of vine shoots and inflorescences had sprouted on 

the trunk. With the variants V2 and V3 (56 and 64 nodes/trunk, respectively), 

blooming started 3-4 days later than with the witness variant. The fruit load also 

influences the beginning of grape maturation (ripening). With the variety Riesling 

italian, the witness variant grapes started to ripe first (5 VIII), while the grapes of 

variants V2 and V3, with larger node loads left for cutting, were the last to ripe. 

The node load established during the cutting (pruning) influences the grape 

maturation phenophase due to the amounts yielded by each trunk. With the variants 
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V1 and M, the grapes reached full maturity in the time interval 18-23. IX, while with 

the variants V2 and V3 the period was 22-26 IX, and the variety Riesling Italian 

reached ripeness later than the variety Feteasca regală. Under normal climate 

(weather) conditions, leaves fall in the period October 20-30. Leaves may fall 

accidentally early in October, if unexpected early hoarfrosts occur. 

The fertility and productivity elements are characteristics determined by the 

biological nature of the grape varieties and by their productivity levels. The elements 

of fertility and productivity have been studied and they are expressed as: fertile vine 

shoots percentage, absolute and relative fertility coefficient, absolute and relative 

productivity index and average weight of a grape cluster. Analyzing the table 2, we 

notice that there is a negative correlation between the fruit loads provided during the 

cutting (pruning) and the fertility elements. It shows that the percentage of fertile 

shoots drops if a larger number of nodes is being left during the cutting (pruning). 

Thus, the variant V1 of the variety Fetească regală resulted in a slight increase of the 

percentage of fertile shoots (1.8%), whereas the variant V2 had almost the same 

percentage as the witness, while the variant V3 led to a decrease of the number of 

fertile shoots by 12.5%. 
Table 2 

Fertility elements for the studied soils (years 2006-2007) 

V
a
ri

e
ty

 

Y
e

a
r 

Percentage of fertile 
shoots (%) 

Absolute fertility 
coefficient 

Relative fertility 
coefficient 

M V1 V2 V3 M V1 V2 V3 M V1 V2 V3 
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2006 85,4 86,3 84,3 70,2 1,14 1,20 1,14 1,07 0,98 1,00 0,87 0,77 

2007 73,2 75,1 72,9 68,5 1,34 1,39 1,30 1,19 0,81 0,89 0,78 0,75 

aver. 79,3 80,7 78,6 69,4 1,24 1,30 1,22 1,13 0,89 0,95 0,83 0,76 

Diff, 
from
M % 

- 101,8 99,1 87,5 - 104,9 98,3 91,1 - 106,7 93,3 85,4 

R
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2006 63,7 68,2 64,2 58,6 1,39 1,41 1,28 1,21 1,02 1,08 0,99 0,80 

2007 65,7 69,1 65,5 60,6 1,61 1,58 1,54 1,52 1,06 1,10 1,01 0,84 

aver. 64,7 68,7 64,8 59,6 1,50 1,50 1,41 1,37 1,04 1,09 1,00 0,82 

Diff, 
from 
M% 

- 106,2 100,1 92,1 - 100,0 94,0 91,3 - 104,8 96,1 78,8 

 

With the variety Riesling italian one can see that the variant V1 resulted in 

an increase of the fertile shoot percentage by 6.2% as compared to the witness, 

variant V2 caused about the same percentage of fertile shoots to sprout, while 

variant V3 led to a decrease of the fertile shoot percentage by 7.9%. The fertility 

coefficients also tended to get smaller values as the fruit load left during the 

cutting (pruning) increased. With the variety Fetească regală, the values of the 

absolute fertility coefficient were greater by 4.9% for the variant V1, and smaller 

by 1.7% with the variant V2 and much smaller than the witness - the variant V3, 

which was 8.9%. The variety Riesling italian has the same absolute fertility 

coefficient when given a fruit load of 15.15 nodes/m
2
 (V1) and these values 

further decrease when by 6.0 % with the variant V2 and 8.7% with the variant V3, 

when compared to the witness. The relative fertility coefficient with the variety 

Fetească regală displayed average values ranging from 0.95 with the variant V1 to 
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0.76 with the variant V3. In percents, an increase of the fruit load reduced the 

relative fertility coefficient values by 6.7% with the variant V1 and 14.6% with 

the variant V3, when compared to the witness, whereas a reduction on the fruit 

load (V1) caused the values to grow by 6.7% as compared to the witness. 

The productivity elements of the varieties we have studied (table 3) tend to 

be similar to the fertility elements. 
Table 3 

Productivity elements of the studied varieties (Years 2006-2007) 
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Average weight per 
grape cluster (g) 

Absolute productivity 
index 

Relative productivity 
index 

M V1 V2 V3 M V1 V2 V3 M V1 V2 V3 
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2006 169 175 159 155 192,7 210,0 181,3 165,8 165,0 175,0 138,3 119,3 

2007 149 167 144 138 199,6 232,1 187,2 171,4 120,7 148,6 112,3 103,5 

med 159 171 151,5 146,5 196,2 222,3 184,8 168,6 142,9 162,5 125,7 111,4 

Dif, 
faţă 
de 

M% 

- 107,5 95,2 92,1 - 113,3 83,1 75,8 - 113,7 87,9 77,9 

R
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2006 107 115 102 91 148,8 162,1 130,5 110,1 109,2 124,2 100,9 72,8 

2007 105 112 99 94 169,0 176,9 152,5 142,8 111,0 123,2 99,9 78,9 

med 106 113,5 100,5 92,5 158,9 170,2 141,7 126,7 110,1 123,7 100,5 75,8 

Dif, 
faţă 
de 

M% 

- 107,0 94,8 87,3 - 107,1 89,2 79,7 - 112,3 91,3 68,9 

The average weight of a Fetească regală grape increased by 7.0 % with the 

variant V1, as compared to the witness (159 g) while smaller values were registered 

with the variants V2 and V3 – the latter’s values only amounted to 146.5 g, which 

means a drop by 7.9% as compared to the witness variant. With the variety Riesling 

Italian, the average weight of a grape was smaller than that of the variety Fetească 

regală, due to the biological nature of the soil and to the fruit load which was left 

during the cutting (pruning). The range limits were 92.5 g with the maximum fruit 

load variant V3 and 113.5 g with the variant V1, whose fruit load was smaller than the 

witness variant. The absolute productivity index values were the greatest with the 

variant V1 (15,15 nodes/m
2
) with the both varieties and they were the smallest  with 

the variant with 24,24 nodes/m
2
 (V3). With the variety Fetească regală, a percent 

increase by 13.3% was noted with the variant V1 and by 7.1% with the variety 

Riesling Italian, as compared to the witness variants. The negative differences to the 

witness variant were greater with the variety Fetească regală, i.e. 24.2% and 20.3% 

with the variety Riesling italian. The relative productivity indices were also the 

greatest with the variant V1, i.e. 162.5 with the variety Fetească regală, meaning a 

productivity increase by 13.7 % as compared to the witness (142.9). With the variety 

Riesling italian the relative productivity indices for V1 showed a yield increase by 

12.3% as compared to the witness. The variant V2 led to a productivity decrease 

22.1% for the variety Fetească regală and by 8.75 for Riesling italian. The variant V3 

led to a productivity decrease by 22,1% for Fetească regală and much more 

drastically for the Riesling Italian, by 31,1% as compared to the witness. 
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All this shows that for the variety Fetească regală, which is more vigorous, an 

increase of the fruit load results in a severe drop in fertility and productivity, while 

with the variety Riesling italian an increase of the fruit load reduces the fertility, 

however there is a kind of negative adjustment (adaptation) as concerns the 

productivity; a greater unbalance only occurs with the excessive fruit loads, e.g. 24,24 

nodes/m
2
. 

CONCLUSIONS 

1. The vegetation phenophases occur in the time period 15.IV – 26.X for the 

variety Fetească regală and 18.IV – 30.X for the variety Riesling italian. The 

vegetation duration is 164 – 172 days for Feteasca regală and 162 – 177 days for 

Riesling italian and it occurs within the bioactive interval of the air, i.e. 178 days, 

which is typical with the vine grapevine areas of the Transylvanian Plateau. The node 

load established at the cutting (pruning) time influences the vegetation phenophases 

and the grape maturation. With the variant V1 (15.15 nodes/m
2
) the full grape 

maturation was the earliest to take place, i.e. 18- 23.IX for Feteasca regală and 20-

24.X for Riesling italian. With the both varieties, the variant V3 (24.24 nodes/m
2
) 

delayed the grape maturation by 2-3 days, as compared to the witness variant (M). 

2. The soil fertility expressed in percents of fertile vine-shoots, number of 

inflorescences per trunk (rootstock) and fertility coefficients is best turned to account 

with moderate fruit loads of 15.15 - 18.18 nodes/m2 (V1 - M). Excessive loads of 

21.21 – 24.24 nodes/m
2
 (V2 - V3) lead to a decrease of the fertile shoots percentage 

and of the fertility coefficients, with both the varieties.  

3. The productivity indices of the varieties show maximum values for the 

variant: 162.5 with the variety Fetească regală and 123.7 with the variety Riesling 

italian. As compared to the witness variant, the variant V3 (24.24 ochi/m
2
) determines 

a productivity decrease, by 21.2 % with the Feteasca regală and 31.3% with the 

Riesling italian variants, respectively. 
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