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Abstract       Research and observations have been carried out following the 
application of the technology specific to the conventional crop system, 
observing all technological links concerning plant and soil works. 

The purpose of the research is to study the variability of the yield 
components in the cultivated varieties of vine, in order to establish the 
varieties capable of producing quality wines, according to the current 
international requirements. 

In order to achieve the objectives of the present scientific paper, some 
vine varieties cultivated on the territory of the town of Pâncota, Arad County, 
within the Miniş-Măderat vineyard, under the pedo-climatic conditions in that 
area, were studied in order to highlight the quantitative differences existing 
between the grape varieties cultivated there. 

Research has been carried out on vine varieties to obtain white 
wines, Pinot Gris, Traminer Rosé, Muscat Ottonel and Italian Riesling; the 
varieties to obtain red wines that were taken under study were Pinot Noir, 
Burgund, Merlot and Cabernet Sauvignon. 

Regarding the two sources of variation, namely the genotype and the 
climatic conditions of the experimental period, both for white wine and for red 
wine varieties, they had significant influences on the yield/trunk. 

The results obtained revealed that the largest differences between 
varieties were recorded for the yield/trunk and the weight of bunches, while in 
terms of the number of berries/bunch the variability of the varieties was 
considerably lower. 
For red wine varieties, yields were considerably higher than for white wine 
varieties, especially in 2014 and 2015.   
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The cultivation of wine grape varieties has 

special peculiarities, these being different from table 

grape varieties. This particularity must be taken into 

account with the choice of rootstock for grafting, and 

then with the other technological sequences to be 

applied differentiated according to the cultivated 

variety and the growing area. [13]. 

An important premise of the quality and 

originality of the Romanian wines is that of the 

varieties that underlie their production, associated in 

assortments according to the vocation of each vineyard. 

[14]. 

When determining the grape varieties for 

winemaking, a criterion taken under consideration is to 

givea high yield, to be resistant to low temperatures, 

and to provide superior products and wines as 

complete, aromatic and balanced as possible. [12]. 

The average weight of grapes (bunches) is a 

very important criterion, which is an element of both 

productivity and quality in vines.[10]. 

Specifically, as most authors show, the 

average weight of the grapes is one of the determining 

factors in the achievement of grape yield per trunk and, 

implicitly, the grape yield per surface unit.[3,7,9]. 

The number of grapes (bunches) on the trunk 

alongside the weight of the grapes are components that 

reflect the fertility and productivity of vine varieties 

[5,10] and more, in practical terms, express the correct 

value of the grape yield[8].  

Grape yield is probably the most important indicator 

that represents, in both wine and table varieties, the 

materialization of successive stages (dependent on each 

other) of the fruiting of the vine as a useful biological 

trait [7,1]. 

 

Material and Method 
 

In the West of Romania, in the Miniş-Măderat 

vineyard area, there has been no thorough research into 

the variability of the yield components to different 
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varieties of vines, the improvement of the cultivation 

technology of this variety in the western area to obtain 

large yields in quantitative and qualitative terms and, 

implicitly, the effective protection of the vine in order 

to obtain high quality wines. 

Most authors [7,6,3] argue that the grape crop 

can be determined in two different stages, namely as 

estimated yield and as actual (weighed) yield at the 

time of harvesting, an indicator we also used in the 

research, expressing grape yield in kg/trunk. 

Direct measurements were made during 

harvesting in all experimental varieties. 

Simultaneously with the determination of the 

average weight of grapes, it was also determined the 

average number of bunches/trunk and the number of 

grains/bunch. 

Four grape varieties for quality white wines have been 

taken under study: Pinot Gris, Traminer Rosé, Muscat 

Ottonel and Italian Riesling, as well as four grape 

varieties for quality red wines: Pinot Noir, Burgund, 

Merlot and Cabernet Sauvignon. (fig.1.).

 

 

   
                                     a                                                                                b 

Fig. 1. The Pinot Gris variety (a) and the Cabernet Sauvignon variety (b), 

Pâncota Vineyard plantation, Arad County 

 

The eight grape varieties, for white and red 

wines were studied during the 2013-2015 period, in the 

Miniş Măderat vineyard. The experiment was 

organized in a two factors design with three 

replications. 

The assessment of the yield/trunk and the 

number of bunches/trunk was made in 20 trunks per 

parcel/variety. (fig. 2). Subsequently, the number of 

bunches and the number of berries were determined for 

each 20 bunches/parcel. 

 

 

 

 
Fig. 2. Vine plot under study, Miniş-Măderat vineyard 

 

 

Data were statistically analysed using 

thevariance analysis for two factors design. Means 

were compared using the least significant difference 

test. The significance of differences was expressed 

based on letters, being considered as significant the 
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differences between the variant smarked with different 

letters [2]. 

In order to make possible the display in a single chart 

of the performance of each genotype for each of the 

five traits, both the basic principle of the biplot 

technique developed by Gabriel [4] and the GGE biplot 

method developed by Yan et. al. [11] were used. 

 

 

 

 

 

 

 

Obtained Results 

 
Considering the data in Table 1, it can be 

noticed that both the varieties for white wines and 

those for red wines, the two sources of variation, i.e. 

the genotype and the climatic conditions of the 

experimental period, had significant influences on the 

yield/trunk. The genotype had a higher effect (23.01%) 

compared to the effect of the ecological conditions in 

the studied period (9.82%). It is also noticed that the 

interaction of genotype × environment had 

considerable and statistically insured influences on the 

productivity of the trunks in the varieties for white 

wines.

Table 1 

Variance analysis of the effect of ecological conditions during the 2013-2015period 

on yield/trunk in varieties for white and red wines 

Source of  Varieties for white wines Varieties for red wines 

variation DF SS MS F SS MS F 

Total 239 223630639   291516475   

Years 2 14537542 7268771 11.65** 44701196 22350598 40.43** 

Varieties 3 51089352 17029784 27.29** 96681032 32227011 58.29** 

Years × Varieties 6 15735058 2622510 4.20** 24089818 4014970 7.26** 

Error 228 142268687 623985  126044429 552826  

 

In the case of red wine varieties it was also 

found that the genotype manifested a higher influence 

(31.22%) on the variability of yield/trunk compared to 

the effect of climatic conditions (21.65%), due to a 

significant and higher genotype - environment 

interaction compared to the varieties for white wines. 

Taking into account the cumulative effect of the two 

factors (Table 2) it is noticed that the variation of 

climatic conditions manifested the most intense effect 

on the yield in the Muscat Ottonel variety, while the 

Traminer Rosé variety showed the highest stability of 

the yield during the period of the experiment. Also, the 

greatest variability between the yields of different 

varieties was noticed in 2014, while on the background 

of the 2015 conditions the differences in yields 

between varieties were lower. 

 

 

Table 2 

Annual values of yield/trunk in varieties for white wines during the 2013-2015period 

Varieties for Years   

white wines 2013 2014 2015 
x
sx   S% 

Pinot Gris y 1686 b x 2603 b y 2003 a 2097+99 36.76 

Traminer Rosé x 1857 b x 1482 c x 1605 b 1648+58 27.42 

Muscat Ottonel x 3090 a x 3312 a y 2278 a 2893+162 43.50 

Italian Riesling  y 1841 b x 2435 b y 1543 b 1939+95 37.94 

x
sx   2118+108 2458+129 1857+69 2144+62  

S% 45.65 47.03 33.08 45.11  

LSD5%= 492 g    LS D1%=649 g    LSD0,1%=833 g 

 

In 2013, the Muscat Ottonel variety recorded 

a significantly higher yield of more than 1,200 g 

compared to other statistically undifferentiated 

varieties. The superiority in the yield of the Muscat 

Ottonel variety was also noticed in 2014, when the 

Pinot Gris and the Riesling varieties produced 

significantly higher yields compared to Traminer Rosé. 

Against the background of the 2015 conditions, the 

varieties were grouped into two categories, namely 

Muscat Ottonel and Pinot Gris with significantly 

higher yields than the Traminer Rosé and Italian 

Riesling varieties. 

The Pinot Gris and the Italian Riesling 

varieties had better adapted to the conditions of the 

year 2014, recording significantly higher yields than in 

2015 and 2013. For the Muscat Ottonel variety, it is 

noticed that in the 2013-2014 period, the yields were 

significantly higher by 800-1,050 g compared to 2015.
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Table 3 

Annual values of yield/trunk in varieties for red wines during the 2013-2015period 

Varieties for Years   

red wines 2013 2014 2015 
x
sx   S% 

Pinot Noir y 1425 b x 2433 b x 2062 c 1973+107 42.03 

Burgund y 1838 b x 2547 b x 2702 b 2362+88 28.94 

Merlot z 2861 a x 4797 a y 3359 a 3672+169 35.66 

Cabernet Sauvignon xy 2452 a x 2983 b y 2010 c 2481+85 26.48 

x
sx   2144+100 3190+145 2533+90 2622+71  

S% 41.93 40.56 31.63 42.12  

LSD5%= 463 g    LS D1%=611 g    LSD0,1%=784 g 

 

In red wine varieties (Table 3), the yields were 

considerably higher than for white wine varieties, 

especially in 2014 and 2015. Among those varieties, 

Cabernet Sauvignon saw the highest yield stability, 

while in Pinot Noir it was found a higher genotype × 

environment interaction. In 2013, the Merlot and 

Cabernet Sauvignon varieties recorded significantly 

higher yields of over 614 g than Burgund and Pinot 

Noir. The Merlot variety has made more efficient use 

of the conditions in 2014, achieving significant yield 

increases of over 1,814 g compared to other varieties. 

The Merlot variety also performed in terms of 

yield/trunk in 2015, showing significantly higher 

values than Burgund, which in turn recorded 

significant increases compared to Pinot Noir and 

Cabernet Sauvignon. 

 During the three experimental years, the Pinot 

Noir and the Burgund varieties showed similar 

behaviour, making better use of the 2014-2015 

conditions, associated with higher yields than in 2013. 

The Merlot variety has experienced the highest 

interaction with the climatic conditions, recording 

significant yields varying from one year to the next, 

respectively the highest in 2014 and the lowest in 2013. 

Due to a lower yield variation, the Cabernet Sauvignon 

variety showed a fairly constant yield with a significant 

increase of 873 g in 2014 compared to 2015.
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Fig. 3. Biplot of first two main components for yield traits in white wines varieties 

PG-Pinot Gris; TR- Traminer Rosé; MO- Muscat Ottonel; RI – Italian Riesling 

BN-Bunch number; BW-Bunch weight; BN/B- Berry number/bunch; YT-Yield/trunk. 

 

 

For white wine varieties, the multivariate 

analysis (fig. 3) based on the first two main 

components totally expresses the variability of the four 

yield traits. The largest differences between varieties 

were recorded for the yield/trunk and the weight of 

bunches, while in terms of the number of grains/bunch 

the variability of the varieties was considerably lower. 

Depending on the projection of each variety 

on the vectors of the different traits, it is found that in 

the Muscat Ottonel variety, the high yield is based on a 

high weight of bunches and a large number of 
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berries/bunches, on the background of an average 

number of bunches/trunk. The Italian Riesling and the 

Pinot Gris varieties showed similar behaviour, showing 

a lower yield than the average of the experience 

associated with a large number of bunches on the plant, 

namely grapes with a small number of berries and a 

weight lower than the average. In the Traminer Rosé 

variety, the lower yield is associated with a low 

number of bunches, of low weight and a small number 

of berries. 
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Fig. 4. Biplot of first two main components for yield traits in red wines varieties  

PN-Pinot Noir; B- Burgund; M- Merlot; CS- Cabernet Sauvignon 

BN-Bunch number; BW- Bunch weight; BN/B- Berry number/bunch; YT-Yield/trunk 

 

 

In the case of red wine varieties, the bi-

dimensional diagram (fig. 4) fully comprehends the 

variability of the studied traits. Considering the length 

of the vectors of the different traits, it is noticed that 

the greatest differences between the varieties were 

registered for the yield/trunk, while in the other 

components the inter-genotype variability had close 

values. 

For the Merlot variety, the high level of trunk 

yield is associated with the highest values of the other 

components. In the case of the Cabernet Sauvignon variety, 

the upper average yield of the experience is mainly due to a 

large number of bunches on the trunk, due to a small 

number of berries/bunch and a lower weight of the 

bunches. 

 The Burgund variety has a small number of 

large bunches with many berries, which together 

provide a trunk yield slightly lower than the average. In 

the Pinot Noir variety, the reduced yield/trunk is 

associated with lower values compared to the other 

components. 

 

Conclusions 

 
The effect of the ecological conditions in the 

studied period had a lower effect compared to the 

genotype. 

Both in the case of white wine varieties and in 

the case of red wine varieties, it was found that the 

genotype had a higher influence on the variability of 

yield/trunk compared to the effect of climatic 

conditions. 

The greatest variability between the yields of 

different varieties was observed in 2014, while on the 

background of the 2015 conditions the differences in 

yields between varieties were lower. 

The Pinot Gris and the Riesling Italian 

varieties had better adapted to the 2014 conditions, 

showing significantly higher yields than in 2015 and 

2013. 

In the case of the Muscat Ottonel variety, it is 

noticed that in the years 2013 and 2014 the yields were 

significantly higher than in 2015. 

During the three experimental years, the Pinot 

Noir and the Burgund varieties showed similar 

behaviour, making better use of the 2014 and 2015 

conditions associated with higher yields than in 2013. 

The Merlot variety exhibited the highest 

interaction with the climatic conditions, with 

significantly different yields from one year to the next, 

the highest in 2014 and the lowest in 2013. 

The largest differences between varieties were 

recorded for the yield/trunk, while in the other 

components the inter-genotype variability had close 

values. 
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