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Abstract       In the North-East of Romania, characterised by restrictive 
climatic conditions (cold winters and very dry summers), the cultivation of 
table grapes vines is less favourable, the only ones that are being cultivated 
being the Chasselas sort. Therefore, the Romanian research units are trying 
to obtain new table grapes genotypes with a greater adaptability for restrictive 
factors and with a shorter vegetation period. Among Romanian creations 
which achieved a favourable status in viticulture were: Gelu and Paula 
(SCDVV Iasi), Timpuriu de Cluj, Cetăţuia, Napoca (SCH Cluj), Milcov 
(SCDVV Odobesti), Xenia and Tamina (SCDVV Greaca). This study presents 
the behaviour of these vine sorts in the climatic conditions of the Iasi vineyard: 
frost resistance, the phenology of vine sorts, fertility and productivity, the 
quantity and quality of grape production. 
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In the zone of of Romania, characterized by 

restrictive conditions of climate (rigorous winters and 

torrid and dry summers), the table grapesvine varieties 

have a less favorability, there being especially 

cultivated gilded Chasselas, just like in other zones 

with septentrional climate of Europe (Vaudour E., 

2003). Consequently, the research units wine of 

Romania centered their efforts of improvement with an 

aim of obtaining new genotypes belonging to the Vitis 

vinifera L. will which have a better adaptability with 

these restrictive factors and the shorter growing period 

(Damian et al., 2006).  

 Among Romanian creations which confirmed 

their good behavior in the septentrional wine surfaces 

of Romania were essential table grapes type of vines 

Gelu et Paula (SCDVV Iaşi), Timpuriu de Cluj, 

Cetăţuia, Napoca (SCH Cluj), Milcov (SCDVV 

Odobeşti), Xenia and Tamina (SCDVV Greaca) 

(Indreaş et al., 2004). 

 On presents in our work their behavior under 

the ecoclimatic conditions of the vineyard of Iaşi, there 

being followed: resistance to the great cold, the 

phenology of grapevine varieties, fertility and the 

productivity, quantity and the quality of the production 

of grapes. 

 
Biological Material and Method 

 
 On carried out the study within the framework 

of the ampelographic collection of the Faculty of 

Horticulture, compared to the pilot type of vine gilded 

Chasselas. On planted type of vines in 1999, grafting 

them on the understock Berlandieri × Riparia Kober 5 

BB, with distances from plantation of 2,2/1,2 m the 

form of girdle bilateral on half standard, with the size 

in rings of fructification (growths with 2 loops + vine 

shoot with 5-6 loops), the average charge being of 40-

43 loops/stock. The biological material subjected to the 

study is presented in figure 1. 

 Gelu – Resulting from seeds resulted from 

free pollination from the type of vine Coarnă neagră 

irradiated with x-rays. Obtained with the SCDVV Iaşi, 

authors Gh. Calistru and Doina Damian, approved in 

1998. Type of vine of III-e time (15-31 August), which 

presents the large adult sheet (17-18 cm), glabrous, 

pentalobe, of color dark green to the slightly corrugated 

limb, completed. The side sines are U-shaped with the 

slightly superimposed lobes, and the petiolar sine in the 

shape of quadrant. The grapes of intermediate size 

(275-304 g), cylindro-conical, uniaxial, are bi or tri 

winged, semi-compact. The grain of intermediate size 

towards large (3,4 g), elliptic, with the film of color 

blue-purple, is covered with bloom. Pulp is without 

color, semi-crunching with frank savour, agreeably 

harmonious. 

 Paula - was created at the SCDVV Iaşi by 

intraspecific hybridization of the type of vines Bicane 

× Aromat de Iaşi, authors Gh. Calistru and Doina 

Damian, the type of vine being approved in 1997. Type 

of vine of II-e time (1 -15August), the adult sheet 
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average (11-13 cm length), is pentalobe, with the long 

teeth with right margins. The limb of the sheet of green 

color, is slightly corrugated, with hairs on the two 

faces, the U-shaped side sines, and the petiolar sine in 

the shape of “V”, with the slightly superimposed lobes. 

The grapes of intermediate size (220-396 g) are laxes, 

of cylindro-conical form, uniaxial. The grain of ovoid, 

average form (3,3 g), with the color green-yellowish, 

pruinose, with succulent pulp, with discrete flavour. 

 Timpuriu de Cluj - was obtained at the 

S.C.P.P. Cluj, by hybridization controlled between the 

type of vines Crâmpoşie × Frumoasă de Ghioroc (St 

Oprea and al). The homologation was made by it in 

1979. Type of vine of II-e time (1-15August), with the 

average sheet adult (15-16 cm length) whole, slightly 

lobed, with the thick limb, strongly corrugated, frayed 

on the lower face. The grapes are of intermediate size 

(180-250 g), cylindro-conical, with the grains which 

are not too tight on the bunches. Grains of intermediate 

size (2,8 g), spherical, of yellow-greenish color, 

covered with a fine layer of bloom, semi-crunching 

pulp with fine flavour. 
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Figure 1 - Type of vines taken being studied 

 

 

Cetăţuia - Obtained by hybridization controlled 

between the type of vines Crâmpoşie × Frumoasă de 

Ghioroc, to the SCDPP Cluj-Napoca, authors Şt. Oprea 

and al., the homologation of type of vine took place in 

1979. Type of vine of III-e time (15 30August), with 

the sheet small towards average (11 - 13 cm length), 

sorting or pentalobe, with the slightly outlined side 

sines; the petiolar sine is open, U-shaped. The limb of 

the green-monotonous sheet of color, on smooth 

surface and of rare frayings on the interior face. The 

grapes are of intermediate size (280-360 g), cylindro-

conical, compact, seldom winged. The grains of 

intermediate size (3,78 g), with ovoid form, red color 

dark are covered with a fine layer of bloom; crunching 

pulp, with fin flavour. 

 Napoca - obtained of the hybrid combination 

of type of vines: Alphonse Lavallée × (Regina viilor × 

Muscat of Hamburg), to the SCDPP Cluj-Napoca, 

authors Şt. Oprea and al. On approved it in 1979. Type 

of vine of III-e time (15 - 30August), with the adult 

sheet average (16 - 18 cm length), sorting or pentalobe, 

with the surface side sines, opened U-shaped; the 

petiolar sine in the shape of V. The limb of the green-

pale sheet of color, slightly corrugated. The grapes are 
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large (350 - 580 g), sometimes winged, with the grains 

not too tight on the bunch (visible pedicels). The grain 

of intermediate size (3,78 - 4,0 g), of ovoid form, with 

the film of black color, covered with a thick layer of 

bloom; semi-crunching pulp, with discrete flavour of 

muscatel. 

 Milcov – Created at the SCDVV Odobeşti, by 

controlled hybridization of the type of vines Coarnă 

neagră × Muscat of Hamburg (Margareta Bădiţescu 

and al.). The homologation was made by it in 1988. 

Type of vine of III-e time (15-30August), with the 

average adult sheet (16 - 18 cm length), trefoil, more 

rarely pentalobe, with the open and surface side sines. 

The limb of the sheet is slightly corrugated. Grapes of 

average-large size (275-320 g), branchy, laxes the 

ovoidal, average grain (2,8-3,1 g), with the black-

purplished film, covered with a fine layer of bloom. 

The pulp of the grain is semi crunching with pleasant 

savour, refreshing. 

 Xenia – Created at the SCDVV Greaca, by 

controlled hybridization of the type of vines Bicane × 

Muscat of Hamburg, authors Gr. Gorodea and 

Zamfiriţa Lumînare, the homologation being made in 

1983. Type of vine of IV-e time (1 - 15 September), 

with the adult sheet of intermediate size (15 - 16 cm 

length), orbicular, pentalobe, with the very major and 

closed side sines; the opened petiolar sine, in the shape 

of quadrant. The limb of the sheet is thick, smooth, 

with the round, irregular teeth. The grapes are average 

(265-300 g), uniaxial, conical, more rarely branchy. 

The large grain (5,3 g), ovoid, with the thick film, of 

white-yellowish color as the wax, covered with a thick 

layer of bloom. Pulp fleshy, slightly succulent, with 

surface flavour of muscatel. 

 Tamina – Type of vine created at the SCDVV 

Greaca, starting from the parents Bicane × Muscat of 

Hamburg authors Gr. Gorodea and Zamfiriţa 

Lumînare, the homologation being made in 1984. Type 

of vine of V-e time (15 - 30September), with adult the 

sheet large (18 - 20 cm length, orbicular, pentalobe, 

with the very major and closed higher side sines and 

the surface and closed inferiors; the opened petiolar 

sine, in the shape of quadrant. The limb of the sheet is 

thick, green-intense, fuzzy on the lower face and with 

the long, acute teeth. The grapes are large and very 

large (350-450 g), conical, winged, of red-purplished 

color. Large grains (6,5 g), spherical-slightly ovals, 

with the thick film, fleshy pulp with fine flavour of 

muscatel. 

 
Results and Discussions 
 

 The wine-growing zone of of Moldavie, 

located between the geographical coordinates of 46°31' 

- 47°35' northern latitude and 27°28' - 27°36' longitude 

is characterized by a continental moderate climate of 

silvo-steppe at the rigorous winters, at the hot and dry 

summers. The ecological indicators, are: duration of 

the growing period 170-180 days; annual average 

temperature 9,3-9,6°C; total heat balance 3700-

3800°C; active heat balance 3200-3250°C; useful heat 

balance 1400-1450°C; real insolation 1450-1500 hours; 

summon annual precipitations 530-550 mm, of which 

for the growing period 350 mm (Cotea D.V. and al., 

2000). The values of the absolute temperatures 

minimas in 10 last years winter were of - 

23,5°C/17.XII.2004 and of - 26,4°C/18.II.2006. 

 The vineyard of Iaşi is located at the center of 

this zone, and the ecological framework met the 

biological requirements of the varieties for the table 

grapes with early maturation (times III) and average 

(times III-IV), only certain years being assured the 

conditions for type of vines with late maturation (times 

V-VI) (Rotaru L. and al., 2005). 

 Resistance to the great colds. Analysis of 

table 1 it results that at the Gelu type of vine the 

viability of the principal buds was largest, percentage 

of 78%, the same high rate of viable buds being 

recorded at the secondaries (81%) and the tertiary 

sectors (95%). Indeed, the Gelu type of vine behaves 

best with the negative temperatures of the winter, 

having the least losses of buds of all type of vines 

subjected to the study.

 

Table 1.  

Viability of the buds of winter at type of vines subjected to the study 

 

Type of vines 

No. of 

buds 

analyzed 

Principal buds Secondaires buds Tertiaires buds 

No. % No. % No. % 

Chasselas doré (witness) 300 225 75 240 80 264 88 

Gelu 313 244 78 253 81 297 95 

Paula 266 165 62 186 70 205 77 

Timpuriu de Cluj 290 217 75 232 80 258 89 

Cetăţuia 254 168 66 190 75 203 81 

Napoca 280 168 60 207 74 224 80 

Milcov 256 148 58 202 79 228 89 

Xenia 274 148 54 186 68 236 86 

Tamina 260 120 46 153 59 185 71 
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 The Paula type of vine has an average 

resistance to the great cold, its buds principal are viable 

to 62%, the tendency increasing in the case of the 

secondary buds (70%) and tertiary sectors (77%). A 

good resistance to the great cold comprises also the 

type of vine Timpuriu de Cluj, at which the rate of 

principal buds viable is of 75%, respectively more than 

80% of the secondaries and the tertiary sectors. The 

Cetăţuia type of vine expresses an average tolerance 

with the great colds, the percentage of principal buds 

being of 66% and larger at the secondary buds 75%, 

respectively 81% of the tertiary sectors. 

 The Napoca type of vine, though later table 

grapes type of vine, had the greatest viability of the 

principal buds, of 60%. At the secondary and tertiary 

buds one notes a good viability, the viable rate of buds 

being of 74%, respectively of 80%. At the Milcov type 

of vine one notes that the principal buds were viable at 

the rate of 58%, but the losses recorded at the 

secondaries and the tertiary sectors are within the 

physiological limit, which attests a good resistance to 

the great colds. 

 The Xenia type of vine presents the viability 

of the principal buds of 54%, fact which forces to 

compensate for the sizes of fructification with a rate 

from at least 46%. The important losses were also 

recorded in the case of the secondary buds, their 

viability being of 68%. The tertiary buds were viable at 

the rate of 86%. The Tamina type of vine recorded the 

losses of the most considerable buds, the viable rate of 

principal buds being of 46%, of secondary buds of 

59%, and tertiary sectors of 71%. It is thus noted that 

the losses of buds of all the three categories of buds 

were larger than the physiological limits, which 

confirms low resistance to the great colds of the 

Tamina type of vine. 

 On thus notes that, at all type of vines 

subjected to the study, the losses of principal buds were 

rather large, being located between 54% at the Tamina 

type of vine and 32% at the Gelu type of vine, which 

imposes that one carries out, the climatic years of 

accidents, of the sizes of compensation. Part of the 

production can be also realized on the account of the 

secondary buds, but for this category of grapes, one 

records losses of 41-19%.  

 On can carry out the vegetative growths on the 

account of the tertiary buds, which can guarantee the 

garnishing of the stocks for the following year, owing 

to the fact that the losses of buds recorded were 

between the physiological limits, except the Tamina 

type of vine, at which the viability of the tertiary buds 

was only of 71%. Compared to pilot type of vine 

Chasselas doré, a better behavior having the Gelu type 

of vine, the viable rate of oeils being higher at all the 

three categories of buds. 

 Unfolding of the phenophases of vegetation 
(table 2). According to the genetic nature of type of 

vines and climatic conditions one noted that they enter 

in vegetation the second fortnight of April, 

simultaneously with gilded Chasselas, so that they are 

little exposed to the dangers of the spring hoar frosts, 

that one frequently records in the zone. The period of 

flowering of type of vines took place at the end of May 

at the beginning of June, a little earlier flower the type 

of vines Gelu, Timpuriu de Cluj, Napoca and Milcov.  

 The grapes start to mature in the last decade of 

July, and maturation is done at different times, 

according to their genetic cause. The first type of vines 

suited to consumption are Gelu and Paula, they mature 

in the interval 20 VIII-15 IX, followed type of vines 

Timpuriu de Cluj, Napoca and Milcov, which reach 

their maturation of consumption during the time 23 

VIII-15 IX. Almost simultaneously with the Chasselas 

doré type of vine the type of vines Cetăţuia and Xenia 

mature, in the interval 1-25 IX, and the last is the 

Tamina type of vine, towards the end of September. 

 

Table 2.  

Unfolding of the phénophases of vegetation at table grapes type of vines in the vineyard of Iaşi 

 

Type of vines 
Entry in 

vegetation 
Flowering Ripening 

Maturation of 

grapes 

Fall of 

sheets 

Chasselas doré 

(witness) 
15-28 IV 1-12 VI 25 VII-15 VIII 1-25 IX 20-29 X 

Gelu 15-25 IV 28 V-7 VI 23 VII-8 VIII 20 VIII-15 IX 20-29 X 

Paula 13-25 IV 1-8 VI 25 VII-10 VIII 20 VIII-15 IX 20-29 X 

Timpuriu de Cluj 13-26 IV 28 V-8 VI 25 VII-10 VIII 23 VIII-15 IX 20-29 X 

Cetăţuia 15-27 IV 1-8 VI 30 VII-15 VIII 1-20 IX 20-29 X 

Napoca 13-26 IV 28 V-10 VI 1-10 VIII 23 VIII-15 IX 20-29 X 

Milcov 13-26 IV 28 V-7 VI 1-10 VIII 23 VIII-15 IX 20-29 X 

Xenia 15-27 IV 1-8 VI 1-12 VIII 1-25 IX 20-29 X 

Tamina 15-28 IV 1-12 VI 1-15 VIII 10-30 IX 20-29 X 

 

 Fertility and productivity of type of vines 
(table 3). In general, the studied type of vines have an 

average fertility, except the type of vines Timpuriu de 

Cluj and Gelu, at which the fertile rate of growths is 

similar to pilot type of vine, of 85,7%, respectively 

74%, other type of vines having an average between 
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62,9-69,3% fertile growths. The coefficients of fertility 

have large values at the type of vines Timpuriu de Cluj 

c.f.a. = 1,26; c.f.r. = 1,09, Paula c.f.a. = 1,26; c.f.r. = 

0,95 and Ceatăţuia c.f.a. = 1,22; c.f.r. = 0,81. In 

exchange, the indices of productivity are larger at type 

of vines having also the weight of a larger bunch, the 

such type of vines Tamina i.p.a. = 377,7; i.p.r. = 253,0; 

Gelu i.p.a. = 368,0; i.p.r. = 275,3 and Timpuriu de Cluj 

i.p.a. = 372,9; i.p.r. = 238,8. All the type of vines 

however have the values of the indices of productivity 

higher than Chasselas doré type of vine. 

 
Table 3. 

Fertility and productivity of table grapes type of vines in the vineyard of Iaşi 
 

Type of vine 

% fertile growths Coeff. of 

fert. 

abso-

lute 

Coeff. of 

fert. 

relati-ve 

Abso-

lute 

index of 

prod. 

Rela-tive 

index of 

prod. 
% 

Dif. to the 

witness 
Signif 

Chasselas doré (witness) 85,7 - - 1,31 1,12 266,8 230,0 

Gelu 74,0 -11,7 - 1,00 0,74 368,0 275,3 

Paula 69,3 -16,4 0 1,26 0,95 354,3 236,8 

Timpuriu de Cluj 85,7 0,0 - 1,26 1,09 372,9 238,8 

Cetăţuia 65,4 -20,3 00 1,22 0,81 355,3 235,3 

Milcov 65,6 -20,1 00 1,14 0,78 318,1 213,3 

Xenia 62,9 -22,8 00 1,15 0,72 359,0 224,1 

Tamina 67,2 -18,5 0 1,09 0,73 377,7 253,0 

    DL 5% = 13,0%;  

    DL 1% = 18,9%; 

     DL 0,1% = 28,3% 

 
 

Quantity and quality of the production of grapes 
(table 4). The average weight of a bunch higher at all 

type of vines and was ensured statistically to a 

significant degree at the type of vines Timpuriu de Cluj 

and Xenia and distinctly significant at the type of vines 

Gelu and Tamina.  

 The largest productions are carried out by the 

Gelu type of vine of 7,10 kg/souche, followed very 

near by Tamina 7 kg/souche, the other type of vines 

having productions close to the witness, being assured 

statistically only by the Milcov type of vine, which 

carried out 3,10 kg/souche on average. The production 

calculated with the hectare which exceeded the 20 tons 

was recorded by the Gelu type of vines 26,2 t/ha, 

Tamina 25,9 t/ha, Cetăţuia 25,2 t/ha and Xenia 20,7 

t/ha.  

 The largest rate of saleable output is that of 

the type of vine Gelu 84,2% follow-up of the type of 

vines Milcov 82,2%, respectively Napoca 81,4%, and 

low that of the type of vine Timpuriu de Cluj 66,5%. In 

spite of that, the type of vines subjected to the study 

exceeded the witness, who had only 62,3% for 

commercial production rate. 

 Qualitatively, accumulations of sugars 

approach the Chasselas doré type of vine only in the 

case of Timpuriu de Cluj, which in its turn is a type of 

vine with mixed properties, the limits of variation lying 

between 152,7 g/l at Napoca and 168,3 g/l at Milcov.  

 The total acidity of must, with the full 

maturation was balanced, lying between 4,4 g/l H2SO4 

at the type of vines Timpuriu de Cluj and Tamina, 

respectively 5,9 g/l H2SO4 at Napoca. In spite of that, 

the values of the index glucoacidimetric are specific to 

table grapes type of vines, harmonious from the point 

of view of the taste being the type of vines Timpuriu de 

Cluj (39,7), Milcov (37,4), Gelu (37,0), Tamina (35,9), 

which have an index glucoacidimetric near to the 

optimal value of 40. 
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Table 4.  

Quantity and quality of the production of table grapes type of vines in the vineyard of Iaşi 

 

Type of 

vine 

Average weight of a 

bunch. 
Mass 

100 

berrys 

(g) 

Production of grapes 

S
u

g
a

rs
 (

g
/l

) 

to
ta

l 
a
ci

d
it

y
 (

g
/l

 

H
2
S

O
4
) 

in
d

ex
 

g
lu

co
a

ci
d

im
et

ri
c
 

(g) Dif. Signif. 

totale commercial 

kg/stock Dif. Signif t/ha % t/ha 

Chasselas 

doré 

(witness) 

203 - - 235 6,20 - - 22,9 62,3 14,3 176,0 4,7 37,7 

Gelu 368 +165 ** 342 7,10 +0,9 - 26,2 84,2 22,0 166,5 4,5 37,0 

Paula 282 +79 - 330 3,90 -2,3 - 14,4 69,1 9,95 154,5 5,5 28,1 

Timpuriu 

de Cluj 
296 +93 * 285 6,30 +0,1 - 23,3 66,5 15,5 175,0 4,4 39,7 

Cetatuia 291 +88 - 372 6,80 +0,6 - 25,2 72,5 18,3 160,0 5,7 28,9 

Napoca 288 +85 - 384 4,60 -1,6 - 17,0 81,4 13,8 152,7 5,9 27,4 

Milcov 279 +76 - 306 3,10 -3,1 0 11,5 82,2 9,5 168,3 4,5 37,4 

Xenia 312 +109 * 530 5,60 -0,6 - 20,7 79,1 16,4 152,7 5,1 30,7 

Tamina 346 +143 ** 604 7,00 +0,8 - 25,9 77,7 20,1 156,0 4,4 35,9 

  DL 5% = 92,8 g;   DL 5% = 2,8 kg; 

  DL 1% = 134,9 g;   DL 1% = 4,2 kg; 

  DL 0,1% = 202,4 g  DL 0,1% = 6,1 kg  

 
Conclusions 

 
1. Under the aspect of resistance to the great colds, in 

the septentrional zone of Romania the best behavior 

was proven by new creations, the Gelu type of vines 

and Timpuriu de Cluj, the losses of principal buds 

during the winter being less or equal to those of the 

witness, the Chasselas doré type of vine (25%). 

2. The type of vines which met the biological 

requirements under the ecoclimatic conditions of the 

vineyard of Iaşi are Gelu, Paula, Timpuriu de Cluj, 

Napoca and Milcov. They enter in vegetation the 

second fortnight of April, being preserved late spring 

hoar frosts, and the maturation of their grapes is carried 

out in times II-III, before or simultaneously with type 

of vine more cultivated in Chasselas doré zone. 

3. The fertility of type of vines is, in general, average, 

except for the type of vine Timpuriu de Cluj which has 

the fertile rate of growths of 85,7%. Under the aspect 

of the productivity all the type of vines had the values 

of the indices of productivity higher than the witness 

Chasselas doré. 

4. The productions of grapes obtained are, in general, 

large, the Gelu type of vines, Timpuriu de Cluj and 

Cetaţuia exceeding the witness. The type of vines Gelu, 

Napoca and Milcov are essential which have the rate 

more raised saleable output.  

5. Accumulations of sugars are specific to table grapes 

type of vines, but lower than the Chasselas doré type of 

vine, except the mixed type of vine Timpuriu de Cluj, 

so that the values of the index glucoacidimetric are 

close to the optimum, ensuring a gustatory balance 

appreciated by the consumers. 
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