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Abstract       The Ionathan variety grown in classic orchards, presents a 

great variability. The existing biotypes can be used in breeding programs, but 

can be maintained in culture in area of the provenience. The study evaluated 7 

biotypes of the variety Ionathan, collected from the mountain area of Banat. 

The purpose of the experiment was to assess the local biological material with 

regard the variability of morphological and qualitative traits. The biotypes show 

high variability as regards the fruit size (diameter, height), and lower variability 

for secondary characters. The fruits of the studied biotypes from Ionathan 

variety falls into the category of small or medium size. Between biotypes are 

differences about the accumulation of sugars, but in terms of acidity, they are 

similar. The biotypes with larger fruit (Zerveşti, Teregova and Cornea) They 

may be recommended for propagation and cultivation area of origin.   
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Malus genus, in nature, is very diverse morphologically. 

Exists many species and a complicated system ecotypes, 

forms and cultivars [4]. The cultivation of local biotypes 

is extended in mountain regions. Many of these come 

from old varieties. However, they are a source of 

variability for breeding process. Such forms must be 

preserved because they are an important gene reserve.[3). 

In conventional plantations the Ionathan variety occupies 

an important place.  The Ionathan variety is one of the 

four varieties were used most frequently as a source of 

genes in apple breeding programs. Due to its value, this 

variety is still used in hybridization and selection 

programs. The selections obtained are characterized by 

high productivity and good quality of fruit. [5] This 

variety presents a large variability for many importnate 

characters for breeding process. Among the studied traits 

to Ionathan variety was the dynamics of quality 

accumulation in fruit. Even if it is an old variety, the 

accumulations are to level of the newer varieties, the 

fruits having a good quality  and they can be used in 

various ways. [6] By studying the variability of fruit 

production in productive plantations, it was found that 

the Ionathan variety does not have a good stability, being 

the a variety with larger polymorphism, which depends 

area where it is cultivated. Thus, it can be assumed that 

this variety has a larger variability and can be found 

specific biotypes for special conditions. [1] Ionathan 

variety can be used for precocity of fruition. Hybrids 

with Malus zumi, have fructified at the earliest, 

compared of the same species hybridswith other 

varieties. [7] The study of morphological characters can 

be correlated with resistance to certain stressors. It was 

tried correlating morphological parameters of fruit with 

storage and transport resistance, but it is found that there 

is no dependence. [8] In the study of the variability of 

varieties, including Jonathan variety, may be used ISSR 

molecular markers. They revealed the kinship between 

some varieties, but the degree of differentiation. [9] The 

existence of of the variability within varieties which have 

a certain degree of kinship with the variety Ionathan, It 

was highlighted withRAPD markers. The use of such 

methods can reveal genetic variability much better, 

compared with the methods based on the study of 

phenotype. [10]  

 

Material and Methods 
 

The aim of the experiment was to assess the local 

biological material in terms morphological  and 

qualitative characteristics variability. The study results 

are useful to growers in the area, some genotypes can be 

recommended order to be multiplied in the conditions of 

fruit trees basins in the Banat Mountains. 

The biological material was composed of 7 bioptipuri of 

Ionathan variety collected from the mountain area of 

Banat, southwestern Romania. 

 The study was conducted through biometric 

measurements and expeditivie analysis on a 
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representative sample for each biotype. They were 

subjected to biometric measurements the morphological 

character of fruit used as descriptors in breeding works, 

whileat the elements of quality have been studied sugar 

and acidity percentage of juice from fruite. The sugar 

content was determined using electronic refractometer, 

while acidity using the apparatus multiparameter 

Consort. 

 The results of biometric measurements were 

statistically interpreted, ddetermining the main 

parameters of of the variability in a population. [3] 

Results and Discussions 
 

The 7 biotypes of the variety Ionathan are shown 

below regarding the variability of fruit characters.  

The average for the small diameter of the fruit was 

between 5,17 cm tol Plugova biotype and 6,64 cm to 

Zerveşti biotype. The lowest values for small diameter 

occur in Plugova and Măru biotypes. The Zerveşti  

biotype is a unique, having a higher value. All biotypes 

have a low variability of this character. (table 1)

  

Table 1 

Results on the variability of to Ionathan variety biotypes  

No. Biotipul Small 

diameter of 

the fruit(cm) 

Big diameter 

of the fruit 

(cm) 

Fruit   

height (cm) 

Peduncle  

length(cm) 

Depth of 

peduncle 

cavity (cm) 

Depth of 

caliceal cavity 

(cm) 

Weight fruit (g) 

x
sx   s% 

x
sx   s% 

x
sx   s% 

x
sx   s% 

x
sx   s% 

x
sx   s% 

x
sx   s% 

1 Plugova 5,17± 

0,13 

8,40 5,45± 

0,08 

5,06 4,74± 

0,10 

7,11 1,27± 

0,12 

30,16 0,49± 

0,03 

24,43 0,28± 

0,02 

22,58 67,80± 

3,21 

14,98 

2 Borlova 6,06± 

0,06 

3,49 6,41± 

0,07 

3,71 5,38± 

0,08 

5,24 1,25± 

0,08 

20,74 0,83± 

0,03 

13,96 0,46± 

0,04 

31,08 99,60± 

2,14 

6,81 

3 Măru 5,98± 

0,09 

4,78 6,16± 

0,09 

4,85 5,19± 

0,11 

7,23 1,56± 

0,07 

14,23 0,84± 

0,03 

13,97 0,38± 

0,02 

24,18 90,8± 

3,19 

11,12 

4 Zerveşti 6,64± 

0,10 

5,22 6,89± 

0,10 

4,76 5,98± 

0,17 

9,18 1,53± 

0,18 

38,11 0,96± 

0,04 

15,68 0,51± 

0,04 

25,22 125,6± 

5,81 

14,64 

5 Teregova  6,11± 

0,06 

3,57 6,49± 

0,04 

2,23 5,51± 

0,09 

5,30 1,07± 

0,03 

11,69 0,81± 

0,06 

24,99 0,45± 

0,01 

11,71 103,20± 

2,36 

7,24 

6 Cornereva 6,05± 

0,10 

5,57 6,47± 

0,11 

5,40 5,46± 

0,11 

5,86 1,30± 

0,08 

30,83 1,02± 

0,05 

16,53 0,73± 

0,07 

31,66 99,50± 

5,12 

16,28 

7 Cornea 6,28± 

0,11 

5,90 6,55± 

0,12 

5,94 5,61± 

0,07 

4,40 1,03± 

0,04 

15,21 0,96± 

0,04 

14,06 0,52± 

0,02 

15,16 106,20± 

5,31 

15,82 

 

Big diameter had a more uniform behavior in 

the studied material. Plugova biotype presented the 

smallest big diameter (5,45 cm), while Zervesti biotype 

had the highest value (6,89). Also this character has a 

low variability.  

Plugova biotype has the smallest fruiti, height 4,74 

cm. To  Zerveşti biotype appears the highest average, 

5,98 cm.The variability  within biotypes lower.  

According to the averages for the three 

characters  characterizing fruit size, between there 

exists a correlation, the extreme values being registered 

by the same biotypes, the lows to Plugova biotype and 

the highs  to    Zervest biotypei.  

Peduncle length is a character that has reduced 

variations. The minimum average was registered at  

Cornea biotype(1,03 cm), while maximum value at  

Maru biotype (1,56 cm). The coefficient of variation for 

this character show an middle variability for three of 

biotypes and great for four biotypes.  

Peduncle cavity depth was quite different from one 

to another biotype. The extreme values of average wer 

0,49 cm to Plugova biotype and 1,02 cm to Cornereva 

biotype. The variability of this character is middle or 

large.  

Calyx cavity depth has a fairly high diversity. The 

minimum value of average  was recorded Plugova 

biotype (0,28 cm), while maximum to Cornereva bioype 

(0,73 cm). The variability of this character, after the 

coefficient of variation is large, moderate only to 

Teregova biotype.  

According to the fruit weight, to studied biotypes of 

the Ionathan variety, the fruit had average values which 

characterizes them as small or medium size fruit. Lowest 

weights were present at Plugova biotype (67,80 g), and 

the maximum was  to Zerveşti biotype (125,50 g). Only 

three biotypes were shown with the average of fruit 

weight  more than 100 g. The variability of fruit weight 

is small or medium, therefore the fruits are uniform. 

Index form to biotypes of  Ionathan variety It 

indicates that the fruit is nearly spherical. Only Măru 

biotype has higher index, to the other biotypes the values 

are very close . (figure 1) 

 The percentage of sugars, to biotypes studied, is 

very different from one to another biotype. This may be 

due to climate conditions in the region of origin, cwhich 

influence the accumulation of sugar. The lowest value, 

7,4%,  was registered to Zerveşti biotype, and the 

highest to Borlova biotype, 13,8%. Except Zerveşti 
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biotype, on the other, the percentage of sugars exceeds 

the limit of 11%. (figure 2.) 

The acidity is the element contributing to the savor 

quality of fruits. At studiated biotypes  found an acidity 

between 3.03 to  Borlova biotype and 3,45 to Măru 

biotype. At most biotypes, this quality indicator had 

values over 3.25. 

 

  
Fig.1. Results on the index form to biotypes of                                                                                                            

to biotypes of Ionathan variety 

Fig. 2. Results of the proportion of sugar and acidity of 

Ionathan variety 

 

 

                 

Conclusion 
 

The fruit of  biotypes studied showed similar mean 

values for all characters studied. The variability within 

biotypesis is small for the size of the fruit  (diameter, 

height), moderate for fruit weight and  moderate-large 

for peduncle length and   for depth of  peduncle and 

calyx cavity. Fruits of biotypes from Ionathan variety fall 

into the category of small or medium size. Between 

biotypes are differences in concerning accumulation of 

sugars, but with  acidity are similary. Biotypes with 

larger fruit (Zerveşti, Teregova and Cornea) they can be 

recommended to be multiplied and  cultivated in origin 

area. 
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