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Abstract          The research was conducted in spring 2010, at SCDVV Blaj on 
Astra Blasius, Selena (varieties created at S.C.D.V.V. Blaj) and Fetească regală 
grape varieties grafted on to Kobber 5 BB. At pruning was left three buds loads level 
on vine: 25, 35, 45 buds/vine. It was calculate the percentage of dead buds, of 
fertile shoots and the rates of fertility. At Astra and Blasius, at 35 buds/vine were 
recorded the highest percentage of dead buds, 45.71% and 51.43%. Best 
percentage of fertile shoots, 75% was the variety Astra (35 buds/vine) and Fetească 
regală - 93.75% (25 buds/vine). The highest values of fertility coefficients were 
recorded at all four varieties at a 25 bud load level per vine. From all four varieties 
the best a.f.c. = 1.70, and r.f.c. = 1.65 were registered at Fetească regală. The other 
three varieties recorded significantly lower values of fertility coefficients (Astra - 
a.f.c. = 1.57; c.f.r. = 1.20; Blasius - a.f.c. = 1.53; r.f.c. = 0.69, Selena - a.c.f. = 1.53, 
r.f.c. = 0.69). For each varieties it was tested the influence of bud load level, the 
variety and the interactions of this factors (bud load level x variety) on number of 
inflorescences and also on the fertility coefficients. It was highlight that the total 
number of shoots per vine, number of fertile shoots and number of inflorescences 
increased concurrently with the increase of buds/vine, so that were established the 
positive correlations for the four varieties. 
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Human economic intervention in growth and 
development of grapevine is determined by several 
factors, among which the variety and grape production 
has a decisive role, because it effectively leverages 
environmental conditions, the agrotechnical level, 
virtually the entire ecosystem it is integrated [8]. 

The varieties fertility is its ownership of 
generating and building upon organic forms, builds 
upon the level of achievement of being different from 
one variety to another, the same grape variety from one 
to another, from one year to another [1]. 

The bud load reserved at pruning (the size and 
distribution) is a variable function that depends on 
numerous factors (variety, environmental conditions, 
technology), its optimization always remains a current 
problem in viticulture [2]. 

Some authors [5] argue that an excessive load 
on vine decreases the rate of bud growth, the 
proportion of fertile shoots and the number of 
inflorescences on the block. 

The objective of this paper is to evaluate and 
to compare the fertility values and the fertility 
parameters, for the four varieties of grapes analyzed, 
pruned in three different bud load.  

 
Method and Materials 

 
The research was conducted in 2010 at 

SCDVV Blaj, on Astra Blasius, Selena and Fetească 
regală grape varieties grafted on to Kobber 5BB, the 
first three varieties were developed and approved at 
Blaj. At pruning it was left three bud loads to each 
variety:  

 V1-25 buds/vine,  
 V2-35 buds/vine,  
 V3-45 buds/vine. 

The climatic conditions which were monitored 
until early June are: absolute maximum and minimum 
temperatures, average temperature, insolation, rainfalls 
and relative humidity of air. 

Percentage of fertile shoots and vine fertility 
were determined in stage H [2], when inflorescences 
were fully developed and floral buttons separated.  

Measurements were made at a number of five 
vines per repetition (15 vines /variant) and they 
consisted in counting of: inflorescences, number of 
fertile shoots and the total number of shoots/vine. 
Based on these determinations were calculated the 
coefficients of absolute and relative fertility. 
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- a.f.c. (absolute fertility coefficient) represents 
the rapport of inflorescences number per vine and 
number of fertile shoots per vine 

- r.f.c. (relative fertility coefficient) represents 
the rapport of inflorescences number per vine and 
number of total shoots per vine 

Duncan test was use to express the influence of 
bud load level, variety and interaction of these factors 
on number of inflorescences and fertility coefficients. 
The numbers of total shoots and fertile shoots per vine, 
number of inflorescences and the fertility coefficients 
have been correlated with the bud load using linear 
regressions 

Results and Discussions 
 

The Târnave vineyard has a long tradition in 
obtaining high-quality white wines and the varieties 
created at SCDVV Blaj come to enrich the assortment 
of vine varieties existing in the area. At Blaj during 
winter 2009-2010, were registered absolute minimum 
temperatures with values of -23.8°C in January and of -
20.1°C in December 2009, which have affected vine 
frost resistance. Negative effects of low temperatures 
during winter were reflected in the percentage of dead 
buds. 

Table 1 
Ecoclimatic conditions during November 2009-May 2010, in Blaj wine-growing centre 

Month 

Absolute 
minimum 

temperature, 
ºC 

Absolute 
maximum 

temperature, 
ºC 

Mean 
temperature, 

 
ºC 

Real 
heatstroke, 

hours 

Rainfalls, 
 

mm 

Relative 
humidity 

of air,  
% 

November -6,2 15,1 5,1 78 57,2 91 
December -20,1 14,6 -0,1 56 42,6 89 
January -23,8 15,5 -3,1 32,8 41,1 90 

February -15,5 16,1 0,9 49,5 19,8 94 
March -11,9 23,0 4,1 81,9 45,0 75 
April -2,6 24,1 10,0 107,1 79,8 76 
May -3,6 28,5 15,3 119,8 104,0 78 
SUM - - - 391,1 289,7 - 

AVERAGE - - 5,4 - - 83 
 

The highest dead buds percentage of 45.71%, 
respectively 51.43%, has been recorded to the varieties 
Astra and Blasius, when the bud load was of 35 buds 
per vine. At a pruning level of 25 buds per vine, the 
other two varieties, Selena and Fetească regală, have 
registered the highest dead buds percentage of 48% 
respectively 36%. In wine-growing center Blaj, the 
dead buds percentage has exceeded 30% in all studied 
cases, which indicates a low resistance of these 

varieties at negative temperatures, in the conditions of 
winter 2009-2010. (Table 2) 

Regarding the fertile shoots, the highest 
percentage of 75% was reached at cultivar Astra (at 35 
buds/vine), while the varieties Blasius, Selena and 
Fetească regală, have the highest fertile shoots 
percentage between 46.15% and 93.75%, at a load of 
25 buds/vine. 

Table 2 
Fertility elements depending on bud load 

Fertility coefficients 
Variety Variant, 

buds/vine % dead buds % fertile shoots No. of 
inflorescences relative  absolute 

25 32.00 33.33 12 1.20 1.57 
35 45.71 75.00 21 0.92 1.39 Astra 
45 44.44 60.00 23 0.44 1.10 
25 48.00 46.15 9 0.77 1.69 
35 51.43 41.18 12 0.54 1.46 Blasius 
45 53.33 33.33 13 0.48 1.18 
25 48.00 46.15 8 0.69 1.53 
35 45.71 36.84 12 0.53 1.31 Selena 
45 42.22 38.46 14 0.50 1.05 
25 36.00 93.75 26 1.65 1.70 
35 31.43 91.66 28 1.62 1.45 Fetească regală 
45 35.55 93.10 38 1.17 1.22 
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For all varieties the highest values of fertility 
coefficients were obtained at variant with 25 buds per 
vine: Fetească regală - r.f.c. = 1.65, a.f.c. = 1.62; Astra 
- r.f.c = 1.20, a.f.c. = 1.53; Blasius - r.f.c. = 0.77, a.f.c. 
= 1.50; Selena - r.f.c. = 0.69, a.f.c. = 1.50. The fertility 
coefficients had lower values for all four varieties at a 
load of 35 and 45 buds per vine. Also, it can see that in 
comparison to the other three cultivars, Fetească regală 
variety had highest values regarding the number of 

inflorescences, the percentage of dead buds and fertile 
shoots. The same situation has been obtained by 
Moldovan and Cristea in the researches made at 
S.C.D.V.V. Blaj. The values of fertility coefficients 
obtained at S.C.D.V.V. Blaj to these cultivars are 
higher than the values obtain in those researches: Astra 
- a.f.c. = 1.6; r.f.c. = 1.1; Blasius - a.f.c. = 1.4; r.f.c. = 
0.9 and Selena - a.f.c. = 1.5; r.f.c. = 0.9. [3], [4], [6], 
[8]  

Table 3 
Influence of the bud load and variety on number of inflorescences 

Variety (A)/ 
Bud load (B) 

V1, 
 25 buds/vine 

V2, 
 35 buds/vine 

V3, 
 45 buds/vine 

Average variety  
A 

Astra 12 g 21 e 23 d 18.67 N 
Blasius 9 hi 12 g 13 fg 11.33 O 
Selena 8 i 10 h 14 f 10.67 O 

Fetească regală 26 c 28 b 38 a 30.67 M 
Average of bud 

load B 
13,75 V 17,75 TV 22,00 T  

  DS 5% for two averages A (variety) = 3.91-4.23 
  DS 5% for two averages B (bud load) = 4.51-4.74 
  DS 5% for two averages AxB (variety x bud load) = 2-3 

• = difference between two values followed by at least one common point is insignificant 
 

It is noted that the influence of the level of 
bud load (25, 35 and 45 buds/vine) has influenced 
significantly the number of inflorescences at the four 
varieties. The value of 22 inflorescences per vine, 
representing average of inflorescences number at 
variant V3 (45 buds/vine), is significantly higher 
compared with the average of 13.75 inflorescences to 
the variant V1, whit a fruit load of 25 buds/vine. 

The influence of variety on number of 
inflorescences, highlights that the variety Fetească 
regală it is located on the first place with the high value 
(30.67 average), at significant difference from the other 
three varieties. Blasius and Selena varieties have from 
statistical viewpoint equal averages regarding the 
inflorescences number, with a mean of 11.33 at 
Blasius, respectively of 10.67 at Selena. 

Regarding the number of inflorescences, the 
interaction effect of the factors (bud load x variety) 
was significant, in almost all comparisons which were 
made. The interaction of factors (bud load x variety) 
had a significant difference on this aspect, Fetească 
regală has the highest number of inflorescence in all 
three bud load variants: 38 inflorescences at V1, 28 
inflorescences at V2 and 26 inflorescences at V3, 
followed by Astra variety. The lowest number of 
inflorescences (8) was recorded at cultivar Selena at 
variant V1 with 25 buds per vine. (Table 3) 

In synthesis dates, from table 3 it is noticing that 
all values regarding relative fertility coefficient, have 
significant differences for all factors of influence: bud 
load (V1, V2, V3), variety and interaction of factors 
(bud load x variety).  

 
Table 4 

Influence of the bud load and variety on relative fertility coefficient (r.f.c.) 
Variety (A)/ 
bud load (B) 

V1, 
 25 buds/vine 

V2, 
 35 buds/vine 

V3, 
 45 buds/vine 

Average variety  
A 

Astra 1.20 b 0.92 c 0.44 f 0.85 N 
Blasius 0.77 cd 0.54 ef 0.48 ef 0.60 O 
Selena 0.69 de 0.53 ef 0.50 ef 0.57  O 

Fetească regală 1.65 a 1.62 a 1.17 b 1.48 M 
Avearge of bud 

load B 0.88 T 0.86 T 0.89 T  

  DS 5% for two averages A (variety) = 0.13-0.14 
  DS 5% for two averages B (bud load) = 0.12-0.13 
  DS 5% for two averages A x B (variety x bud load) = 0.23-0.27 

• = difference between two values followed by at least one common point is insignificant 
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In this situation any two possible comparisons 
do not have equal values in terms of relative fertility 
coefficient. It should be noted that Fetească regală 
variety has the greatest values of r.f.c. of 1.65 at a bud 
load of 25 buds/vine, 1.62 at a bud load of 35 
buds/vine and 1.17 at a bud load of 45 bud/vine, values 
that are significantly superior to those obtained at 
Blasius variety (0.77 to V1; 0.54 at V2 and 0.48 for 
V3) and Selena cultivar (0.69-V1; 0.53-V2 and 0.50 
for V3). (Table 4) The values of r.f.c.(Astra - 0.83, 

Blasius - 0.98 and Selena - 0.78), in wine-growing 
center Blaj, were lower that the values obtained in the 
Iasi vineyard for studied varieties [10].  

Comparing the varieties average, value of 
r.f.c.=1.48 at Fetească regală is significantly higher 
than at the other three varieties, Astra, Blasius and 
Selena and the last two varieties are statistically equal 
(0.60 and 0.57). Even if the varieties recorded different 
mean values of buds load, in statistically terms the 
difference is insignificant. (Table 4) 

Table 5 
Influence of the bud load and variety on absolutely fertility coefficient (a.f.c.) 

 
Variety (A)/ 
bud load (B) 

V1, 
 25 buds/vine 

V2, 
 35 buds/vine 

V3, 
 45 buds/vine 

Average variety  
(A) 

Astra 1.57 b 1.39 d 1.10 h 1.34 N 
Blasius 1.69 a 1.46 c 1.18 g 1.44 M 
Selena 1.53 b 1.31 e 1.05 h 1.30 O 

Fetească regală 1.70 a 1.45 c 1.22 f 1.46 M 
Avearge bud load 

(B) 1.62 P 1.40 Q 1.13 R  

  DS 5% for two averages A (variety) = 0.036-0.038 
  DS 5% for two averages B (bud load) = 0.031-0.034 
  DS 5% for two averages A x B (variety x bud load) = 0.03-0.04 

• = difference between two values followed by at least one common point is insignificant 

Regarding the influence of variety on the a.f.c., 
the Fetească regală variety is notable with the highest 
value (1.46) of this coefficient, statistically equal with 
Blasius variety (1.44). The other two varieties, Astra 
and Selena recorded significant differences for a.f.c. 
(1.34 and 1.30) between them and from Fetească regală 
and Selena.  

Analysis of the influence of bud load on the 
a.f.c. shows that this influence was significant in all 
three buds load levels. There were no equal values of 
the statistical variations and the highest value (1.62) 
were recorded at 25 buds/vine, the remaining variants 
present significant differences between any two of 
these comparison. 

If we look at the data in table 5 which represents 
the experimental data synthesis a.f.c., we can see that 

in this case that all values reported significant 
differences for all factors of influence: bud load level, 
variety and interaction of factors (bud load x variety).  

A few comparisons possible in this case present 
equal values in terms of absolutely fertility coefficient. 
It should be noted however that, in this case also, the 
variety Fetească regală has the greatest values of a.f.c. 
For this variety, at a bud level of 25 buds/vine-a.f.c.= 
1.70, at 35 buds/vine-a.f.c.=1.40, the coefficients are 
significantly equals to those in the variety Blasius (25 
buds/vine a.f.c.= 1.69, at 35 buds/vine a.f.c.=1.46). In 
table 5 it is showed the significance for the rest of 
variations resulted from combinations (bud load x 
variety).  
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Fig.1. Correlation between bud load and total number of shoots/vine 
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To see how a increasing of bud load affect the 
total number of shoots per vine, number of fertile 
shoots and number of inflorescences were made 
correlations between those variable for all four 
varieties. 

Following the link between bud load and the 
total number of shoots/vine reveals the existence of 
positive linear correlations for all four varieties. The 

correlation coefficient between the two variables, is 
distinct significantly for Blasius cultivar with r = 1**, 
respectively r = 0.999** to Selena variety, and is 
significant (r = 0.99*) for Fetească regală. The 
amplification of bud load indicates a significant 
increase of the number of shoots at these two varieties: 
Blasius and Selena. (fig.1)  
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Fig. 2. Correlation between bud load and number of fertile shoots/vine 
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Fig. 3. Correlation between bud load and number of inflorescences/vine 
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Fig. 4. Correlation between bud load and relative and absolute fertility coefficients 
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Analyzing the linear correlations between the 
values of bud load and number of fertile shoots/vine, it 
can see that the interactions components is very 
significant (r = 0.999**) at Fetească regală and Astra 
varieties and a significant correlation (r = 0.99*) was 
obtained to the Selena and Blasius cultivars. (fig.2) 

Correlation between fruit load and number of 
inflorescences for all four varieties is a linear 
correlation, but the values „r” of correlation coefficient 
are insignificant (Selena - r = 0.98; Blasius - r = 0.96; 
Astra - r = 0.94; Fetească regală - r = 0.93). 
Insignificant correlation coefficient indicates that in 
this case the amplification of number of bud per vine at 
pruning has not led to a significant increase in the 
number of inflorescences in these four varieties. (fig.3) 

Strong positive correlations between bud load 
and total shoots/vine, fertile shoots/vine and 
inflorescences/vine also were found in Iaşi vineyard at 
varieties: Aligoté, Fetească regală and Fetească albă 
[7]. 

In this case have been obtained insignificant 
linear regressions at the correlation between bud load 
and fertility coefficients, the correlation coefficients 
had teh values: r = 0.42 - relative fertility coefficients 
and r = 0.67 - fertility coefficients absolute, which 
shows that  the fertility coefficient value is not 
influenced by size of bud load. (fig.4). 
 
Conclusions 

 
1. At Blaj during winter 2009-2010, were 

registered absolute minimum temperatures with values 
of -23.8°C in January and of -20.1°C in December 
2009, which have affected vine frost resistance. 

2. The dead buds percentage has exceeded 30% 
in all studied cases, which indicates a low resistance of 
these varieties at negative temperatures, in the 
conditions of winter 2009-2010. 

3. The growth of bud load increases the number 
of shoots/vine, fertile shoots/vine and number of 
inflorescences, but not the fertility of vine, because the 
values for fertility coefficients were decreases. 

4. The influence of bud load level, the cultivar 
and the interaction of these factors (bud load level x 
variety) regarding number of inflorescences and 
fertility coefficients were significant for all four 
varieties: Astra, Blasius, Selena and Fetească regală. 

5. The value of fertility coefficients is influen-
ced by the level of bud load. 

6. The total number of shoots per vine, number 
of fertile shoots and number of inflorescences 
increased concurrently with the increase of buds/vine, 
fact which led to establishment of positive correlations, 
at all four varieties. 
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