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Abstract 
To assess the influence of the soil maintenance on the apple varieties, there were considered values of 
the vigor and  of the productivity of the trees. This survey was made on Rajka, Rubinola, Topaz, Otava 
and Goldstar apple varieties, from fruit plantation from Bihor County. 
In terms of trees vigor, Rajka and Rubinola varieties were high vigorous, Otava variety was middle 
vigorous, and Topaz and Goldstar were less vigorous. 
Best results concerning the production of fruit were obtained from variety Rajka, followed by Rubinola 
with 33.7 t / ha respectively 30.4 t / ha. 
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INTRODUCTION 
 

Choosing the right place for high intensive culture of apple is very important, is an 
obligation of responsibility, which is a guarantee for long term production. 
The long term production is influenced by soil maintenance in trees plantation. 
The current fruit plantations where tree density / ha is very high is recommended to use soil 
by these systems work: working  field, herbicides, combined catch crops, green manure 
crops, grassing or permanent (temporary) and  soil mulching. 
 
MATERIAL AND METHOD 
 

Were studied in the survey in terms of several features of tree development, 
productivity and fruit quality of five varieties of apple less prevalent in the culture in 
Romania but widespread in European community countries. 

These varieties are Rajka, Rubinola, Topaz, Otava, Goldastar and are planted in 
SC. Delifood srl orchard from Urvind, Bihor County. 
 The plantation was established in 1999, trees were grafted on M9 graft and the planting 
distances used is 4 x 1.20 m, a density of 2083  trees / ha. 

 Experience includes 4 variants. Each version includes 3 repetitions of 5 trees per 
repetition. 
The experience was: 
A factor - soil maintenance system with     a1  black soil 
                                                                     a2 grass between the lines and  worked on all  
                                                                     a3 grass between rows and  worked around trees  
                                                                     a4 total grassing 
B factor – varieties as follow: b1 Rajka 

                  b2 Rubinola 
                  b3 Topaz 
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                  b4 Otava 
                  b5 Goldstar 

They were perform following measurements and determinations:  
Sectional area of the trunk to 25 cm from the point of grafting annually by measuring the 
diameter with callipers to the direction perpendicular to the row and to the  row direction 
and applying the formula пr2, expression is in cm2.  
            Fruit, by weighing them on each tree and expressed in t / ha. 
 
RESULTS AND DISCUSSIONS 

 
Table 1 is shown the number of trees vigor expressed by cross-sectional area of the 

trunk in 5.7 years after planting.  
Compared to control (media system for maintenance of soil x variety) with a value 

of 30.4 cm2 only the average on black soil varieties is ensured significant statistic positive 
value of 34.3 cm2.  

Variety Rajka with 34.8 cm2 averaged over all systems maintenance and variety 
Rubinola with 34.2 cm2 are provided positive and statistically significant with 25.8 cm2 . 

Goldstar variety is provided significantly negative.  
As expected, the varieties Rajka and Rubinola with 39.6 cm2 to 39.2 cm2 

respectively black soil are provided statistically very significant positive. 
Variety Goldstar with 24.7 cm2 system worked grass between rows and worked 

around trees is provided separately statistically significant and negative on the system 
overall grassing, by 22.6 cm2, is provided statistically very significant distinctly negative.  

Also provided negative and statistically significant variety Topaz with 26.3 cm2 on 
grass between rows and worked around trees system and significantly distinct negative on 
overall grassing system.  

It can be concluded that Rajka and Rubinola varieties have high vigor, Otava 
variety has middle vigor, and Topaz and especially Goldstar have reduced vigor.  

Numbers are presented in Table 2, the fruit production for the three years of 
fructification at 5 apple varieties on different maintenance soil systems.  

Compared to control - the system of maintenance medium soil x variety, of 21.6 t / 
ha, the high average production is recorded on black soil, of 26.6 t / ha, provided statistically 
significant distinct positive and the lowest production on total grassing system of 18.1 t / ha, 
provided statistically significantly negative. 

 On variety, production of 33.7 t / ha, 30.4 t / ha respectively 27.0 t / ha all 
statistically highly significant positive provided we have on Rajka, Rubinola and Goldstar 
on black soil and 26.8 t / ha on variety Rajka on the system grass between the lines and 
worked on all, also provided the same degree of statistical significance. 

 Very significant negative values we have Topaz variety on system maintenance 
total grassing of 16.1 t / ha, significantly negative distinct variety. 

Rubinola grassing on the corporate total 18.4 t / ha, the varieties Topaz with 17.8 t / 
ha, Otava with 17.9 t / ha and Goldstar by 17.4 t / ha system grass between rows and worked 
around trees, and the varieties Rubinola with 18.4 t / ha, Otava with 16.9 t / ha and Goldstar 
of 16.9 t / ha in total grassing system maintenance. 

 In Table 3 we present the index of size of fruit on the four soil maintenance 
systems in the five varieties of apple. 

From this point of view are provided statistically significant positive varieties 
Rajka with 86.9 mm by 85.3 mm and variety Rubinola Goldstar with 84.1 mm of soil 
maintenance system  black soil. 
  Varieties, Otava with 63.0 mm by 62.0 mm Topaz that are insured separately 
semnificatv statistically negative, both on total grassing soil maintenance system. 



 
 

Table  1 
 

Sectional area of the trunk (cm2) 

soiul Rajka Rubinola Topaz Otava Goldstar 

Nr 
crt. 

Soil 
maintenance 
system 

2006 2007 2008 Average 2006 2007 2008 Average 2006 2007 2008 Media 2006 2007 2008 Average 2006 2007 2008 Average 

Soil 
maintenance 
system 
average 

1 black soil 32,7 38,8 46,1 39,2*** 34,8 39,1 44,9 39,6*** 23,6 28,8 38,0 30,1 28,1 33,6 40,0 33,9 20,5 29,2 36,6 28,8 34,3*

2 Grass 
between the 
lines and 
worked on 
all  

27,9 35,1 43,0 35,3* 31,4 34,7 40,3 35,5** 21,9 28,1 35,6 28,6 25,2 30,7 36,2 30,7 19,7 27,1 34,1 27,0 31,4 

3 Grass 
between 
rows and 
worked 
around trees 
 

26,0 31,9 39,9 32,6 27,1 30,0 38,8 31,9 19,6 27,0 32,4 26,3o 22,4 29,5 34,7 28,9 18,4 23,4 32,4 24,7oo 28,9 

4 Total 
grassing 27,1 31,7 37,7 32,2 25,2 29,6 34,5 29,8 19,0 23,9 29,8 24,2oo 21,5 26,4 31,9 26,6o 17,7 20,4 29,8 22,6ooo 27,1 

Variety average 28,4 34,4 41,7 34,8* 29,6 33,4 39,6 34,2* 21,0 27,0 33,9 27,3 24,3 30,1 35,7 30,0 19,1 25,1 33,2 25,8o

 
30,4 

 
 
 

LSD 5% = 3,6 
LSD 1% = 5,1 

                                                                                                                                LSD 0,1% = 7,1 
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Table 2 
 

Fruit production (t/ha) 
soiul Rajka Rubinola Topaz Otava Goldstar Nr 

crt. Soil 
maintenance 
system 

2006 2007 2008 Average 2006 2007 2008 Average 2006 2007 2008 Average 2006 2007 2008 Average 2006 2007 2008 Average 

Soil 
maintenance 
system 
average 

1 black soil 25,1 33,3 42,7 33,7*** 23,3 29,7 38,1 30,4*** 16,1 21,1 27,5 21,6 15,2 19,8 26,4 20,5 19,0 26,2 35,8 27,0*** 26,6***

2 

Grass 
between the 
lines and 
worked on 
all  
 

20,2 26,2 34,1 26,8*** 14,9 24,9 33,5 24,4* 14,8 19,2 25,1 19,7 14,1 18,9 24,7 19,2 14,9 19,3 26,9 20,4 22,1 

3 

Grass 
between 
rows and 
worked 
around trees 
 

18,2 23,6 31,5 24,4* 16,1 20,3 28,7 21,7 13,4 17,2 22,9 17,8oo 13,2 16,8 23,8 17,9oo 12,6 16,2 23,5 17,4oo 19,8 

4 Total 
grassing 16,2 20,8 28,6 21,9 13,8 17,6 23,7 18,4oo 11,6 15,2 21,4 16,1ooo 12,2 16,2 22,4 16,9oo 11,3 17,3 22,2 16,9oo 18,1o

Variety average 19,9 25,9 34,2 26,7** 18,1 23,1 31,0 23,7 14,0 18,2 24,2 18,8o 13,7 17,9 24,3 18,6o 14,5 19,7 27,1 20,4 

 
21,6 

 
 

LSD 5% = 2,6 
LSD 1% = 3,6 

    LSD 0,1% = 5,1 
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Table 3 
 
 

 
 

Size parameter (mm) 
soiul Rajka Rubinola Topaz 

                            LSD 5% = 9,0 
                                                                                                LSD 1% = 12,6 

   LSD 0,1% = 17,8 

Otava Goldstar Nr 
crt. Soil 

maintenance 
system 

2006 2007 2008 Average 2006 2007 2008 Medie 2006 2007 2008 Average 2006 2007 2008 Media 2006 2007 2008 Average 

Soil 
maintenance 
system 
average 

1 black soil 85,4 85,8 89,6 86,9 85,4 84,2 86,4 85,3* 69,9 70,3 74,6 71,6 68,5 68,7 71,5 69,5 82,6 83,2 86,6 84,1* 79,5 

2 

Grass between 
the lines and 
worked on all  
 

81,2 80,6 84,1 82,0 83,0 83,2 84,0 83,4 68,2 68,2 71,9 69,4 67,7 68,1 69,4 68,4 82,5 82,3 82,5 82,4 77,1 

3 

Grass between 
rows and 
worked 
around trees 
 

76,2 75,8 79,6 77,2 79,0 78,4 81,4 79,6 64,6 64,8 69,7 66,4 66,2 66,4 67,8 66,8 79,3 78,7 79,1 78,9 73,8 

4 Total grassing 72,7 73,9 77,7 74,8 71,6 71,4 75,2 72,8 59,6 59,2 67,3 62,0oo 62,1 61,4 66,6 63,0o 71,5 71,7 75,1 72,8 69,1 
Variety average 78,8 79,0 82,8 80,2 79,7 79,3 81,8 80,3 65,6 65,6 70,9 67,4 65,9 66,1 68,8 66,9 80,8 79,6 79,0 79,0 74,9 
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CONCLUSIONS 

 
1. In terms of growth vigor of trees, Rubinola Rajka  varieties are very vigorous on all 
ground maintenance systems, Otava and Topaz are middle vigorous and Godstar is less 
vigouros.  
2. Highest average fruit production for the three years were recorded on the variety Rajka 
with 33.7 t / ha, Rubinola 30.4 t / ha and Goldstar by 27 t / ha, on black soil maintenance 
system, provided statistically very significant positive. 
 3. Topaz and Otava varieties, the differences between average production on black soil and 
grass between the lines and worked on all soil maintenance systems are very low, from 21.6 
t / ha to 19.7 t / ha and from 20.5 t / h to 19.2 t / ha.  
 
REFERENCES 
 

 
1. Amzăr Gh., 1992, Înfluenţa înierbării solului din livadă asupra creşterii şi fructificării mărului, Lucrări 

ştiinţifice I.C.D.P. vol. XV    
2. Branişte M., 2004 Sortimente la măr în Europa, prezent şi perspective – Rev. Horticultura 3/189 
3. Bălan V., Gh. Cimpoieş , M. Bărboşie , 2001 – Pomicultură 
4. Borlan H., Cr. Hera , 1977, îndrumător pentru stabilirea necesarului de îngrăşăminte şi amendamente, 

Ed. Ceres Bucureşti 
5. Bunea A., 1979, Cercetări privind valorificarea superioară a nisipurilor prin plantaţii intensive de măr, 

Teză de doctorat. 
6. Cimpoieş Gheorghe  2002, Pomicultură specială , Ed. Colograf-Com Chişinău 
7. Cummins J.N. şi H.S.  Aldwinckle Newand forthcomming apple rootstocks. Fruit var.J. 36. 66-73 1982 
8. Cummins J.N. şi R.L. Nerton 1974- Apple rootstock problems and potentialities, Plant Sciense. 

Pomology and Viticulture (Geneva) 15 no. 41 
9. Czynczyk 1986 The effect of interstocks of M9 and B9 on the field performance of three apple cultivars. 

Acta hort. 114: 193-197 
10. Drăgănescu E., 2002, Pomologia, Ed. Mirton Timişoara 
11.  Dvoak A. 1988- Breeding of rootstocks J-TE and their influence on growth and productivity of 

diference cultivars. Acta hort.224: 325-329 
12. Drăgănescu E. şi E. Mihuţ  , 2003 Pomicultură Ed. Agroprint Timişoara  
13. Drăgănescu E. şi Elena Mitroi 2001, Înfiinţarea plantaţiilor pomicole, Rev. Agricultura Banatului , Anul 

VIII. 
14. Dumitrache I., C. Florescu , K. Pattantius ., 1987, Rezultate privind sistemul de întreţinere al solului în 

livezile intensive şi superintensive de măr. Lucrări ştiinţifice I.C.P.P. – Piteşti Mărăcineni vol. XII 
15. Davidescu D., Velicica Davidescu., 1992  - Agrochimie Horticolă, Ed. Academiei Române 
16. Gonda I., 2003 Cultura eficientă a mărului de calitate superioară , Ed. Gryphon Braşov 


