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Abstract          The goal of research made in 2009 at S.C.D.V.V. Blaj, was to 
estimate the value of growth-yield balance indices at four white wine grape 
varieties. The studied grape varieties were Astra, Blasius, Selena, varieties 
created and approved at S.C.D.V.V. Blaj and Fetească regală, an inland 
variety. Average yield at full maturity was calculated by direct measurements of 
10 vine/repetition, in 3 repetitions for each variety separately. Pruning weight 
was also calculated by direct measurement on the same vines. The studied 
indices were: Ravaz index, growth-yield balance index and renewed dry matter 
of vine canopy. The highest value of Ravaz index, 8.11, was at Fetească 
regală variety and the lowest, 3.56, at Selena variety. A value of 3 to 10 for V. 
vinifera cultivars indicates the vine is balanced (Main et al., 2002). In climatic 
conditions of the year 2009, the growth-yield balance index has the highest 
value at Selena variety (21.94), framed in the normal values of 18-23 (Dejeu, 
2003) and the lowest value at Fetească regală variety (10.97), which indicates 
an imbalance between those two physiological phenomenons. The highest 
amount of renewed dry matter of vegetative vine part registered to Fetească 
regală variety with 941 g/vine, and the lowest to Astra variety with only 358 
g/vine, both values under the inferior limit 1300 g/vine (Cabonneau, 2003), 
expressing a grape yield under the potential production of varieties, being 
diminished by climatic accidents in spring and summer of 2009. 
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In modern viticulture, knowing for each V. 

vinifera variety the relations between growth and 
fructification has a great importance. These relations 
are the necessary premise for agrotechnical scientific 
background to ensure high, quality and constant yield. 
 The relations between growth and 
fructification synthetically can be expressed through 
indices: growth-yield balance index, Ravaz index, 
renewed dry matter of vegetative vine part. These 
indices can serve as criteria for choosing the planting 
distance, pruning system, bud load at pruning and the 
height of leaf wall [8]. 

Ravaz index characterize the vegetative 
development of block vine reporting grape production 
and pruning weight.  

Ravaz index is often used by different 
researchers like Vieira da Mota, Renata, 2010, Belea, 
Mihaela, 2008, Celotti, 2000, to assess the balance 
between grape yield and growth vigor of the vine, in 
different climatic conditions and pruning system.  

According to Main et. al., (2002) a value of 3 
to 10 for Vitis vinifera cultivars indicates the vine is 
balanced, a value higher than 10 indicates 
overcropping, while a value below 3 indicates 
excessive vine size. Vasconcelos and Castagnoli 

(2003) affirm that optimal values of Ravaz index are 
framed between 5 and 7. Others researchers support 
that optimal values of Ravaz index are 5 to 10. 
(Reynolds, 1989; Bravdo et al., 1985; Smart et al., 
1990).  

Maccarone G. and Scienza A. (1996) have 
developed vegeto-productive balance index. This index 
expresses the relationship between growth and 
fructification, shows the percentage share of the 
vegetative part, expressed by pruning weight to 
production achieving. In Italy, Maccarone et al., 1996, 
calculated the value of the growth-yield balance index 
from 12.0 to 15.9 for Sauvignon variety. In Romania, 
Dejeu L. et al., (2003), argue that the values of growth-
yield balance index at Fetească regală are between 18 
and 23. 

Renewed dry matter of vegetative part of vine 
was estimate by summing the values of pruning weight 
to grape production. [1]. 

The ratio value between dry and fresh pruning 
weight and the ratio value between dry and fresh grape 
production was estimated by Martinez de Toda., 
Sancha J.C., 1998. 
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Values of renewed dry matter of vegetative 
part obtained by Carboneau (2003) were between 1300 
g/vine and 1700 g/vine. 

Pruning weight is significantly influenced by 
climatic conditions during growing season, pruning 
system and fruit load [7]. 
 
Method and Materials 

 
 The research was conducted at S.C.D.V.V. 
Blaj and carried out the grape production and pruning 
weight in climatic conditions of 2009, at four grape 
varieties Astra, Blasius, Selena and Fetească regală, 
grafted on Kobber 5 BB.   

 Astra, Blasius and Selena grape variety are 
the result of breeding labor of S.C.D.V.V. Blaj, and 
they are intraspecific crosses of V. vinifera, created to 
enrich qualitatively the traditional assortment existing 
in Târnave vineyard. 
 These grape varieties are spread sporadically 
in and around households of Blaj and for research and 
production direction they are grown, unfortunately in a 
very small area, in ampelografic collections at 
USAMV Iaşi and at S.C.D.V.V. Blaj,. 
 The vines were planted in 2001, spaced 
2.00m between rows and 1.20 m between vines in a 
row. Training system is Guyot with periodically 
replaceable arms, pruned in spurs and canes with a bud 
load of 20 bud/m². 

 
 

 
Fig. 1. Astra variety – original picture 

 
 

 
Fig. 2. Blasius variety – original picture 

 
Observations and determination were made on 

30 vines on each grape variety. There were 3 replicates 
per variety with 10 vines each. 

Standard canopy management made during 
growing season is: breaking of shoots twice, removing 
secondary shoots once and topping shoots once, in 13 
of August. 

At full maturity, on each vine it was harvested 
and weighed grapes and calculated average yield on 
vine. In 

wth-yield 

February, on the same vines it was separately 
weight pruning canes and wood.  

The vegetative vigor was measured as 
dormant pruning weight at winter and it was used to 
calculate the Ravaz index. Ravaz index value is ratio 
between grape yield and pruning weight. Gro
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balance weight x

o grape production, 
expresse

ere 0.47 
is the ratio between dry/fresh pruning weight.  

here 0.23 is the 
ratio bet

ction and pruning weight was done with Duncan 
st. 

 
 

 
Fig. 3. Selena varie  – original picture 

 
Fig. 4. Fetească reg  – original picture 

 

esults and Discussions 
 

ce and 

efficient 1.5, 

index was calculated reporting „pruning 
Renewed dry matter of vine canopy was 

estimate by summing the values of pruning weight, 
expressed by dry wood substance, t

 100/grape yield + pruning weight”. 
Dry grape substance was calculated with 

formula „grape yield x 0.23” [6], w

d by dry grape substance.  
Dry wood substance was calculated with 

formula „fresh pruning weight x 0.47” [6], wh

ween dry/fresh grape weight. 
Statistical analysis of data on grape 

produ
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In Transylvanian plateau, climatic conditions 
are characterized by average values of heat balan
an average relative duration of growing season.  

Climatic conditions of 2009 can be 
characterized through following indexes and 
coefficients: global heat balance 3565.6ºC, active heat 
balance 3331.9ºC, useful heat balance 1422.0ºC, 
heliothermic index 1.33, hydrothermal co
and bioclimatic vine index 7.6. (Table 1) 

Also, in 2009, the level of 507.6 mm rainfall 
were under the multi-annual average (639.6), the 

average (9.3°C) and the sum of sunlight hours of 
2316.8 was over the multi-annual average for Blaj 
wine-growing center. These climatic conditions 
favored the development of growth, verasion, harvest 
and ripening canes phases, influencing physiological 
and biochemical process of synthesis and accumulation 
of rv

one of the exceptions in terms of 
wine in this area.  

 rese e substances on vine. 
Vegetation period of 2009, start around April 

9th and ended around October 24th, summing 199 days, 
over 172, the average number of days of vegetation 
period in Blaj wine-growing center. This allowed us to 
consider 2009, as 

average temperature 10.5ºC was above the multiannual 

 13



Canopy management is standard for Târnave 
vineyard. Breaking of shoots was made twice, 
removing all shoots without inflorescences. Secondary 
shoots were removed once, when shoots began to be 
lignified. Topping shoots was made around August 13th 
when the shoots stop growing. The length of the topped 
shoots was till the third wire of training system. 

The Grape yield was significantly affected by 
a natural factor, hail, which fell in the second decade of 
July. The average yield per vine was under the 
biological potential of variety. 

 

 
Table 1 

Climatic conditions at S.C.D.V.V. Blaj, in year 2009 
Climatic index 2009 

Global thermal balance 3565.6 
Active thermal balance 3331.9 Thermal balance, °C 
Useful thermal balance 1422.0 

Daily mean temperature, °C 10.5 
Insolation, hours 2316.8 

Rainfall – sum, mm 507.6 
Heliothermic index 1.33 

Hidrothermic coefficient 1.5 
Bioclimatic vine index 7.6 

No. of days 199 
Vegetation period 

Period 9.04 - 24.10 
 
 

Table 2 
Grape yield, pruning cane weight, pruning wood weight at studied varieties, 

in climatic conditions of SCDVV Blaj 

Variety 
Yield 

kg/vine 
Pruning cane weight 

kg/vine 
Pruning wood weight 

kg/butuc 

Astra 1.04    c 0.253   c 0.241   b 
Blasius 2.64  ab 0.467   ab 0.303   ab 
Selena 2.00   b 0.562   a 0.315   a 

Feteacă regală 3.27   a 0.403   b 0.302   ab 
 DS 5 % - Duncan 
test 0.760 - 0.803  0.118 - 0.124 0.062 – 0.066 

• = difference between two values followed by at least one common letter is insignificant 
 
 
The yield per vine registered considerable 

differences in productive terms. We can observe that 
Fetească regală variety achieved the highest 
production, 3.27 (a) kg/vine, closely followed and to a 
insignificant differences by Blasius with 2.65 (ab) 
kg/vine. The lowest yield, 1.04 (c) kg/vine, was 
achieved at Astra variety, with a significant difference 
from all other varieties. In year 2009, pruning weight is 
higher than pruning wood weight, for all analyzed 
varieties, but differences between them were minor. 
(Table 2) 

 

 
 
For all varieties, pruning material was less 

than 1 kg, the highest amount recorded at Selena 
variety with an average of 0,877 kg/vine. 

Considering the growth vigor by pruning 
weight is clear a significant differences between 
varieties Selena, 0.562 (a) kg/vine, Fetească regală, 
0.403 (b) kg/vine and Astra, 0.253 (c) kg/vine. Selena 
variety recorded the biggest pruning weight, 0.315 (a) 
kg/vine, followed at insignificant difference by Blasius, 
0.303 (ab) kg/vine and Fetească regală, 0.302 (ab) 
kg/vine.(Table 2)  
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Table 3 
Growth-yield balance indices calculated to studied varieties at SCDVV Blaj 

Variety Ravaz index Growth-yield balance 
index 

Renewed dry matter of 
vine canopy 

g/vine 

Astra 4.11 19.57 358 

Blasius 5.65 15.03 826 

Selena 3.56 21.94 724 

Feteacă regală 8.11 10.97 941 

Normal values 3-10 18-23 1300-1700 g/vine 
 
 

Regarding the Ravaz index to studied grape 
varieties, values recorded were between 3.56 (Blasius) 
and 8.11 (Fetească regală). Though, in climatic 
conditions of year 2009, the balance between yield and 
annual growth which sustained grape production, 
framed in optimal value 3 to 10, concerning to Main et 
al., 2002. (Table 3) 

Regarding growth-yield balance index, it were 
calculated following values: Selena variety stands out 
with the highest value of this index (21.94) and 
Fetească regală register the lowest values (10.97) 
which express, in this variety case, a high grape 
production and a low annual growth. For Blasius and 
Astra varieties, the values of this index are close to the 
inferior limit (15.03 and 19.57) of index calculated by 
Dejeu (2003), expressing a balance between those two 
basic physiological processes: growth and 
fructification.  

Renewed dry matter of vine canopy was 
estimate by summing the values of pruning weight to 
grape production.  

The highest amount of renewed dry matter of 
vine canopy was registered to Fetească regală variety 
with 941 g/vine, followed by Blasius (826 g/vine) and 
Selena (724 g/vine), and the lowest to Astra variety 
with only 358 g/vine. (Table 3) 

Values obtained to studied varieties were 
under the values between 1300 to 1700 kg/vine 
communicates by Carbonneau, 2003. This fact is due to 
low average grape yield on vine under productive 
potential of varieties, in climatic conditions of 2009 
(climatic accidents in spring and early summer – late 
frost in April 27th, drought in May and hail fallen in 
second decade of July). 
 
Conclusions 
 
1. In 2009, the level of 507.6 mm rainfall under the 

multi-annual average (639.6), the average 
temperature 10.5ºC above the multiannul average 
(9.3°C) and the sum of sunlight hours of 2316.8 
over the multi-annual average for Blaj wine-

growing center, allowed us to consider that this 
year is one of the exception in terms of wine for 
this area. 

2. The average yield per vine was under productive 
potential of varieties duet o climatic accidents in 
spring and early summer – late frost in April 27th, 
drought in May and hail fallen in second decade of 
July. 

3. For all varieties, recorded pruning weight was 
highest than pruning wood weight. 

4. The highest amount of pruning material was 
registered to Selena variety with 0.877 kg/vine.  

5. The Ravaz index recorded values between 3.56 at 
Blasius and 8.11 at Fetească regală, values framed 
in optimal values concerning to Main et al, 2002. 

6. The highest amount of renewed dry matter of vine 
canopy was achieved by Fetească regală 941 
g/vine and the lowest by Astra with only 358 
g/vine. 

7. The growth yield balance index has highest value 
21.94 at Selena variety and the lowest 10.97 at 
Fetească regală cultivar. 
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