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Abstract    The extension of the culture area of the apple tree can represent 

a solution for a higher capitalization of the field, where the pedo-climatic 
conditions are favorable. The comparative study of nine apple tree varieties 
grafted on M9, in superintensive orchard, in the climatic conditions of Campia 
Romana, showed that the area is favorable for the apple. The growth of the 
trees was consistent with the biological characteristics and was slightly 
influenced by the climatic year. The analyzed varieties showed had a good 
behavior, from the fourth year of culture the production was good and very 
good, reaching values of 25 t/ha. The average of three years of study showed 
a high fructification capacity (29-30 t/ha) for the varieties Florina, Idared, Sir 
prise and Generos. 
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The apple has been and will continue to be one of the 

basic species of the Romanian fruit growing. The 

assortment used in a certain area is important for the 

capitalization of the pedoclimatic potential of the area, 

and the varieties used are responsible for the quantity 

and quality of the harvest (2, 3). If in the basins 

devoted for apple culture a series of researches 

regarding the behavior of the assortment in different 

density plantations was made, for the southern area of 

the country the research was less and for the lower 

number of varieties (1). The increase in the number of 

trees per unit of area by usinf the M9 rootstock, which 

reduces the size, is a present technique and needs to be 

extended in all areas where this rootstock can be used. 

The intensification of apple tree culture leads to 

shortening of the youth period, obtaining large and 

high quality productions (4, 5). 

 

Material and Method 

 
The experiment was conducted in 2008-2010, in an 

apple tree plantation founded in the autumn of 2004, at 

the Teaching Farm of Moara Domnească, with planting 

distances of 3,5/1,5 m, the trees having a plant 

management system of slender spindle. The field 

between the rows was maintained grassed and on the 

rows worked. The plantation has an irrigation system 

consisting of drip. 

The biological material was represented by nine apple 

varieties: Ionathan, Generos, Liberty, Sir prise, Idared, 

Florina, Ionagold, Granny Smith and Prima, grafted on 

M9. 

Inside the plantation, the classical maintenance 

technology was applied, and during the research 

determinations regarding the growth capacity of the 

trunk, the ramification capacity of the varieties were 

made, crown volume was computed, production was 

measured at harvesting and also the productivity index 

was calculated. 

 

Results and Discussions 
 

The growth in thickness of the trees was influenced by 

the climatic year and by the biological characteristics 

of the varieties. The trees being young, the growth of 

the trunk was good, the differences between varieties 

being generally small. In 2008, the variation limits of 

the transversal section area of the trunk were 18,91 cm
2
 

for Granny Smith variety and 25,29 cm
2
 for Ionagold 

variety, compared to 22,82 cm
2 

for the control variety, 

Ionathan, and to 22,69 cm
2
, the average value of the 

varieties. In 2009, the minimum value was also 

recorded for Granny Smith, 25,53 cm
2
, but the 

maximum value was recorded for Prima variety, 

around 34,70 cm
2
. In 2010, the minimum value of the 

trunk section was recorded for Granny Smith, 32,42 

cm
2
, while the maximum value was recorded for 

Ionagold variety, 43,36 cm
2
 (table 1).  

From a statistical point of view, the differences 

between varieties and the control were statistically 

ensured only for the varieties Ionagold and Prima as 

positive very significant, and for the Granny Smith 

variety as negative ery significant. 

 

mailto:hozadorel@yahoo.com


 40 

Table 1 

Growth in thickness for some apple tree varieties (cm
2
, Moara Domnească) 

Variety 2008 2009 2010 Average Difference Significance 

Ionathan  22,82 30,81 39,13 30,92 100 Mt 

Generos 21,94 29,61 37,61 29,72 96,12 N 

Liberty 23,58 31,83 40,43 31,95 103,32 N 

Sir prise 22,17 29,93 38,01 30,03 97,14 N 

Idared 22,55 30,44 38,66 30,55 98,8 N 

Ionagold 25,29 34,14 43,36 34,26 110,81 *** 

Granny Smith 18,91 25,53 32,42 25,62 82,86 ooo 

Florina 22,50 30,38 38,58 30,49 98,6 N 

Prima 24,50 34,70 42,90 34,03 110,07 *** 

Average 22,69 30,78 38,99 30,82 99,75 N 

DL 5% -1,28 cm
2
 

DL 1% - 1,76 cm
2
 

DL 0,1% - 2,43 cm
2 

 
The ramification capacity of the varieties is genetically 

determined and slightly influenced by the culture 

technology. The tendency to fructify on short or long 

branches is known for the majority of the varieties, but 

the culture technology influenced the type of 

fructification. Due to the fact that the pruning was 

minimum in the first years and the long branches were 

often conducted, after the fructification in 2008 the 

trees developed many short branches, which influenced 

the ratio between the two types of branches. The 

varieties Liberty and Generos had a higher number of 

stakes, while the varieties Florina and Prima had a 

higher number of sprouts. The ratio between the long 

and short branches shows that only the variety Generos 

fructified more on short branches, the varieties 

Ionarhan and Liberty fructified on both types of 

branches, while the other varieties fructified more on 

long branches (table 2). This aspect is partially due to 

the young age of the trees, which were in the sixth year 

of life in 2010. 

 
Table 2 

Ramification capacity of some apple tree varieties 

(2008-2010, Moara Domnească) 

Variety Total Short branches Long branches Ratio 

long/ short stakes spurs vegetative  twigs sprouts 

Ionathan 180 45 44 37 53 1 1,02 

Generos 154 53 45 28 23 5 0,57 

Liberty 262 89 42 55 51 25 1,00 

Sir prise 193 34 45 62 34 18 1,44 

Idared 173 25 45 49 54 0 1,47 

Ionagold 156 33 28 54 38 3 1,56 

Granny Smith 160 23 32 65 26 14 1,91 

Florina 193 31 44 51 39 28 1,57 

Prima 170 34 14 53 35 34 2,54 

Average 182,33 40,78 37,67 50,44 39,22 14,22 1,32 

 
Crown volume calculated on the basis of individuale 

size of the trees highlighted low individual values for 

the trees. Since crown volume per unit of area is a 

reference, this indicator was computed. The values 

obtained increased during the research period together 

with reaching the maximum size of the trees consistent 

with the nutrition space ensured by the planting 

distances. Thus, in 2008, crown volume per hectare had 

values between 6220 m
3
 for Granny Smith and 7800 

m
3
 for Prima, compared to the average of the varieties 

of 6950 m
3
 (table 3). In 2009, crown volume increased 

as average with approximately 1400 m
3
, which is 

around 17%, the limits being 7500 m
3
 for Granny 

Smith and 9291 m
3
 for Prima. The increase continued 

in 2010, when the maximum value exceeded 12000 m
3
 

for Prima, the increase of the average being around 

34%. The statistical computation of the data showed 

that compared to the average, the varieties Prima and 

Idared had positive very significant differences, 

Generos positive significant difference, while Liberty 

and Granny Smith had very significant negative 

differences. 
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Table 3 

Crown volume for some apple tree varieties 

(m
3
/ha, Moara Domnească) 

Variety 2008 2009 2010 Average Difference Significance 

Ionathan  7197,12 8663,20 11500,16 9120,16 100 N 

Generos 7406,56 8796,48 11519,20 9240,75 101,32 * 

Liberty 6454,56 7749,28 10300,64 8168,16 89,56 ooo 

Sir prise 6549,76 7920,64 10681,44 8383,95 91,92 oo 

Idared 7235,20 8948,80 11976,16 9386,72 102,92 *** 

Ionagold 6949,60 8491,84 11290,72 8910,72 97,7 N 

Granny Smith 6226,08 7501,76 10091,20 7939,68 87,05 ooo 

Florina 
6721,12 8320,48 11214,56 8752,05 95,96 N 

Prima 7806,40 9291,52 12433,12 9843,68 107,93 *** 

average 6953,06 8382,79 11178,21 8838,02 97,15 Mt 

DL 5% - 3,11 m
3 

DL 1% -  4,30 m
3
 

DL 0,1% - 5,91 m
3 

 

The obtained fruit production was very good, even 

though the tree were relatively young, starting with the 

fourth year, the first year of determinations, the 

production exceeding the value of 20 t/ha for te 

majority of the varieties (tabelul 4). The lowest value 

of the production in 2008 was recorded for the variety 

Ionagold, around 17,4 t/ha, while the highest value was 

recorded for the variety Idared, around 25,3 t/ha. In the 

following years, the production increased obviously, 

reaching in 2010 values over 39 t/ha for Florina, 37 

t/ha for Idared and 35 t/ha for Generos. From a 

statistical point of view, compared to the variety 

Ionathan, the differences between varieties were 

statistically ensured for four of them, the differences 

being positive. For the varieties Florina, Sir prise and 

Generos, the differences were significant and for Idared 

distinct significant.  

Table 4 

Fruit production for some apple tree varieties  

 (t/ha, Moara Domnească) 

Variety 2008 2009 2010 Average Difference Significance 

Ionathan  18,3 26,4 27,9 24,2 100 Mt 

Generos 22,4 29,5 35,1 29 119,83 * 

Liberty 20,4 26,7 27,2 24,77 102,34 N 

Sir prise 24,5 30,2 32,1 28,93 120,94 * 

Idared 25,3 28,4 37,4 30,37 125,58 ** 

Ionagold 17,4 27,3 32,7 25,80 106,61 N 

Granny Smith 18,3 20,9 25,7 21,63 89,39 N 

Florina 20,9 29,5 39,9 30,1 124,38 * 

Prima 23,3 27,1 29,7 26,7 110,33 N 

average 21,20 27,33 31,97 26,83 111,03 N 

DL 5% - 4,32 t/pom
 

DL 1% - 5,95  t/pom 

DL 0,1% - 8,19 t/pom 

 

The computation of the productivity index showed a 

very good production capacity for the majority of the 

studied varieties, the obtained values being in most of 

the cases over 0,5 kg/cm
2
. The statistical analysis of the 

average data during the research period showed the the 

varieties Generos, Sir prise, Idared and Florina were 

apart from the other varieties, the differences compared 

to the control variety being distinct significant positive 

(table 5).  
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Table 5 

Values of the Ip1 productivity index 

 (kg/cm
2
,
 
Moara Domnească) 

Variety 2008 2009 2010 Average Difference Significance 

Ionathan  0,42 0,45 0,37 0,42 100,00 Mt 

Generos 0,54 0,52 0,49 0,52 125,00 ** 

Liberty 0,45 0,44 0,35 0,42 100,00 N 

Sir prise 0,58 0,53 0,44 0,52 125,00 ** 

Idared 0,59 0,49 0,51 0,53 128,23 ** 

Ionagold 0,36 0,42 0,40 0,39 95,16 N 

Granny Smith 0,51 0,43 0,42 0,45 109,68 N 

Florina 0,49 0,51 0,54 0,51 124,19 ** 

Prima 0,50 0,41 0,36 0,42 102,42 N 

average 0,49 0,47 0,43 0,46 112,19 N 

DL 5% - 0,07 kg/cm
2 

DL 1% -  0,09 kg/cm
2 

DL 0,1% - 0,13 kg/cm
2 

 

Conclusions 
 

From the present study, the following conclusions can 

be drawn: 

- The studied area of culture (Moara 

Domnească) ensured pedoclimatic conditions 

good for the growth and fructification of the 

trees;  

- Among the analyzed varieties, Ionagold and 

Prima varieties were more vigurous, having 

the highest growth in thickness of the trunk; 

- The ramification capacity was better for the 

varieties Liberty, Florina and Sir prise and 

lower for the varieties Generos and Ionagold; 

- The largest production was ensured by the 

varieties Idared, Florina, Sir prise and Liberty. 
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