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Abstract       In the apple improvement program, the possibility of extending 
genetic variability and creating opportunities for obtaining valuable genotypes 
on plant structure and fruit quality has been highlighted. 
Descendent transmission of growth character for columnar type is done 
relatively easy. The chances of transmission to followers the genetic 
resistance to Endostigme inequalis is easy, but usually the poor quality fruit is 
transmitted too. They selections M9-3-2006; H2-4-2005; H1-16-2007; M30-
R4-2007 etc. were highlighted. 
The improvement of fruit quality requires continuing the works of improving by 
backcrossing, using valuable standard varieties.   
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The apple is a very important culture both at world 

level and in our country. 

The assortment of varieties is very rich and 

different but there is a tendency to obtain new varieties 

to satisfy specific requirements human alimentation 

(3;4;5). 

The main programs of genetic improvement 

of apple varieties are carried out at: Rutgers University 

(USA), INRA Angers (France), University of 

Geisenheim (Germany), University of Bologna (Italy), 

Institute for Horticulture of Rome (Italy) and 

Holovousi (Czech) ICDP Pitesti (Romania) and others. 

 The main objectives in improving apple refer 

to: 

increasing production potential to more than 30-40 t / 

ha; obtaining a high quality of fruits; providing a 

structure of the crown according to  the technological 

culture needs (columnar, erect, exposed, standard, 

etc.); achieving a genetic resistance specific to certain 

disease (Venturia inequalis, Podosphaera leucotricha, 

etc.). 

In recent years the general trend consisted in 

the creation of new varieties of columnar type, that are 

suitable for over intensive culture system, with 

densities of 3-5 thousand plants / ha (1;2;4;5;6). 

The existing genetic basis at the University of 

Craiova (SCDP Valcea) allowed us to start an apple 

improvement program in order to obtain genotypes, 

with reduced force, columnar or standard port, with 

high quality fruit and resistance to scab. 

 

 

 

Biological material and working methods 

 
The program was carried out from 2005-2012 

and is continuing. Genitors used in the program have 

different origin: 

-Columnars: Trident,  KV8,  Wijcik, KV42, 

Telamon; 

- Standard: Granny Smith, Wagener prize winner, 

Starkrimson;       

Genitors are part of the working collection and are 

planted at a distance of 3.5 x1.0 m. 

Genetic variability has been created by using 

hybridization (natural and artificial) and by 

mutagenicity (Deuterium with a concentration of 3% 

and 20%) applied to natural hybrids of Granny Smith. 

Planting of hybrids and mutant plants has been 

made after one year (plants were kept in plastic pots of 

0.5 kg), on the hybrid field. 

After the first three years, the most valuable 

genotypes, were grafted on M9 port-graft and planted 

in comparative culture of competition. 

There were carried out observations and 

measurements on plants, relating to growth vigor and 

plant type, characteristics of fructification, fruit 

characteristics and resistance to major diseases. 

 

Results and Discussions 

  
In order to obtain larger genetic variability, sexed 

hybridizations were performed using 9 genitors as 

mother, and after 2012, artificial hybridization were 

performed (Table 1). 
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Table 1 

Hybrid combinations performed at apple the SCDP Valcea in different years 2005,2011 
 

No crt Hybrid combination Number of  

hybrid flowers 

number of 

hybrid 

seeds 

Number of 

hybrids 

produced 

Hybrids 

planted in 

the number 

field 

Percentage 

(%) No 

hybrids in 

the No. 

flowers 

 Anul 2005      

 TOTAL 4042 523 178 60 1.48 

 Anul 2007      

 TOTAL 2007 3766 852 276 136 3.84 

 Anul 2010      

 TOTAL 2010 2385 400 158 51 2.02 

 Anul 2011      

 TOTAL 2011 1769 269 103 30 1.69 

 Total program 11962 2044 715 277 2.31 

 

Of the 11962 hybrid flowers there were obtained 

2044 hybrid seeds, out of which 715 seedlings resulted. 

In the field of hybrids, 501 hybrids were planted, i.e. 

24.5% of all hybrid seeds and 2.31% of the pollinated 

flowers. In the field of hybrids, 210 plants were planted 

(Table 2) 

Hybrid plants have different growth 

characteristics. A total number of 75 hybrids were 

columnar (35.7%), 15 port semi-columnar (7.2%) and 

120 present standard port (57.1%). 

The combinations where the maternal genitor was 

from the KV8 varieties (59%), KV42 (81.6%) and 

Trident (50.0%) resulted in the most columnar plants, 

in descendance. 

In case of Starkrimson and Wagener prize winner 

varieties, no columnar plants were obtained. 

In the first 5-7 years after planting, the hybrid 

plants have a differentiated vigor both between 

families of hybrids and between hybrids of the same 

family (Table 3). 
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Table 2 

Mode of transmission in the progeny of the character \"columnar port\" the hybrids resulting from the hybrid combinations of 8 Apple 

                                                                                                                       

No. Crt. 

 

Code 

hybrids 

The origin of genetics The plant, of which: The percentage mix (%) 

Gear ratio in 

progeny 

Nr. total 

hibrizi în 

câmp Columnari 
Semi- 

columnari 

Standard 

 Total columnari 

Total 

Semi- 

columnari 

Total 

standard 

1. H1-2007 Trident x pol. lib. 30 15 3 12 50,0 10,0 40,0 1,5/1,0 

2. H2-2007 KV8 x pol. lib. 22 13 3 6 59,0 13,4 27,3 2,6/1,0 

3. H3-2007 Wijcik x pol. lib. 53 26 4 23 49,0 7,5 43,5 1,3/1,0 

4. H4-2007 KV42 x pol. lib. 31 16 2 13 51,6 6,5 41,9 1,4/1,0 

5. M8-2006 Granny Smith3%D2O 9 4 1 4 44,4 11,2 44,4 1,2/1,0 

6. M9-2006 GrannySmith20% 

D2O 

5 1 2 2 20,0 40,0 40,0 1,5/1,0 

7. H1-2005 Wagner premiat x 

pol.lib. 

30   30   100,0  

8. H2-2005 Starkrimson x pol. 

lib. 

30   30   100,0  

 Total  210 75 15 120 35,7 7,2 57,1 1,51 

Table 3 

The surface of the trunk and Crown volume from hybrids of Apple with different port of plants (5-7 years) resulting from the different combinations and mutations 

                    

No. 

Crt. 

Code hybrids The origin of genetics The surface of the trunk (cm2) and Crown volume (m3) 

Pomi columnari Semicolumnari trees Standard tree 
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1. H1-2007 Trident  x pol. Liberă 42,7 2,94 42,7 10,8 48,9 19,5 

2. H2-2007 KV8 x pol. Liberă 42,9 3,92 53,0 6,3 49,8 16,0 

3. H3-2007 Wijcik x pol. Liberă 36,4 3,72 38,0 5,5 55,0 14,6 

4. H4-2007 KV42 x pol.liber 42,7 3,10 39,5 6,7 65,4 15,0 

5. M8-2006 Granny Smith3% D2O 34,5 2,76 52,0 10,1 50,2 14,1 

6. M9-2006 Granny Smith20% D2O 27,0 1,20 45,5 11,2 41,0 18,5 

7. H1-2005 Wagner premiat x pol. Liberă - - - - 47,5 28,1 
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8. H2-2005 Starkrimson x       pol. Liberă 

 

- - - - 53,6 27,6 

Media ponderată/amplitudine 

 

39,9 2,94 44,0 8,43 51,4 19,1 
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For columnar hybrids, the average surface of trunk 

sectional area (SST) is 39.9 cm2, for semi-columnar 

ones is 44.0 cm
2
 and for hybrids with standard port is 

51.4 cm
2
. 

Within the same type of growth, SST differences 

for columnar hybrids are between 27.0 cm
2
 (Granny 

Smith-20% D2O) and 42.9 cm
2
 (KV8 X free 

pollination), whereas for standard hybrids, the SST 

differences varies from 41.0 cm
2
 (Granny Smith-20% 

D2O) to 65.4 cm2 (KV42 X free pollination). 

Large differences are recorded in volume of 

crowns too. For columnar hybrids, the average volume 

of crown is 2.94 m
3
 and for semi-columnar ones, it is 

8.43 cm
3
, while for standard hybrids it is 19.1 m

3
. 

Between the mean values of the crown volume, for 

columnar type there are small differences among 

families of hybrids (1.20 to 3.92 m
3
), for the semi-

columnar ones the differences are larger (5.5 to 11.2 

m
3
) and for the standard ones the differences are very 

large between the crown volumes (14.1 to 28.1 m
3
). 

During the process of growth, the columnar 

hybrids obtain a SST, smaller with 9.3% than the semi-

columnar ones, and compared with standard hybrids, 

smaller with 22.3%. Relating to the crown volume, the 

differences between columnar and semi-columnar 

hybrids are slightly reduced, to 65.1% and compared to 

standard ones, 84.6% smaller. 

It is obvious that in the case of plants with 

columnar port, densities per hectare are much higher 

than those for semi-columnar and standard trees. 

Hybrids (on own roots) began to fructify 

depending on the hybrid combination between years III 

and V after planting. No differences were found 

between entering fructification between hybrids with 

different port of plants.  

For the hybrids with columnar and semi-columnar 

port, annual growths with near vertical position and 

much thicker than hybrids with standard port are 

formed (exposed and semi-exposed growth). 

On the thickened growths, a very large number of 

buds, either vegetative or flowering, because the 

distance between internodes is very low at columnar 

plants. Therefore, a very large number is formed on 

branches aged 1 or 2 years. 

For hybrids with standard port, the branches are 

bearing spurs and spikes. Out of the total hybrids with 

standard port, a rate of over 80% has a “spur” fruiting 

type. 

The existing apple varieties of columnar type 

(including genitors used in the program) are 

characterized by abundant fruiting, fruit quite small in 

most cases and a taste inferior to the varieties in this 

assortment. 

All hybrids obtained, regardless of hybrid family 

or mutations were found to be self-sterile.The 12 

selections fall into plants with standard port (8) and 

with columnar port (4). 

The growth differences among them are obvious 

as to SST and crown volume. Also, a number of 6 

selections are resistant to Endostigme inequalis, one is 

tolerant and 5 are not resistant. No hybrid with 

symptoms of Erwinia amilovora was recorded. Table 4 

and Figures 1 and 2. 

 

 

 

 
 

Fig 1. M27-R4-2007 Fig.2  H9-3-2006 
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Table 4 

A few valuable selections winter Apple obtained from the University of Craiova (Vâlcea-S.C.D.P. 2005-2007) 
                                                                                                                                                                                           

No. 

crt. 

Hybrid selection Port plant Surface area (cm2) 
Crown 

volume (m3) 

Resistance to 

Venturia 

inaequalis 

Characteristics of fruit 

Index size 

(mm) 

Average fruit 

weight (g) 

Pulp 

firmness 

(kg) 

The color 

coating 

Taste fruit 

1. H9-3-2006 Standard 54,0 14,0 Da  77,6 185 7,0 ½ Roșu Bun-

acrișor 

2. H2-4-2005 Standard 45,0 25,3 Nu  73,3 181 6,1 Galben/ 

roșu 

Bun 

3. H1-3-2005 Standard 37,0 19,7 Nu 68,0 164 5,6 Galben Bun 

4. H1-16-2007 Columnar 32,0 4,7 Da 78,0 189 7,0 2/3 Roșu Mediu 

5. M21-R4-2007 Columnar 37,0 7,0 Da 69,2 166 6,3 Galben Bun 

6. M25-R4-2007 Standard 41,0 8,0 Da 68,0 143 7,0 Verde Mediu 

7. H1-6-2007 Columnar 23,0 3,0 Da 65,3 159 7,5 1/3 Roșu Mediu 

8. M27-R4-2007 Standard 43,0 10,3 Nu 72,6 180 6,8 Roșu striat Bun 

9. M30-R4-2007 Columnar 42,0 4,3 Tolerant  75,4 191 6,6 ½ Roșu Bun 

10. H1-11-2007 Standard 51,0 19,6 Nu 67,9 159 5,6 Galben/ Roșu Bun 

11. M18 R4-2007 Standard 61,9 14,9 Nu 69,6 164 6,5 Verde/roșu Bun 

12 M8-9-2006 Standard 58 12,4 Da 72,1 186 6,3 Galben/ Roșu Mediu 
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Depending on the size index and fruit weight , the 

following hybrids were noted: H9-3-2006 (185 g), H2-4-

2005 (181g), H1-16-2007 (189 g), M30-R4-2007 (191 g) 

etc. 

Pulp firmness ranged from 5.6 kg (H1-11-2007) and 

7.5 kg (H1-6-2007). 

Covering color was: green (1), yellow (2), green-red 

(1), red (3) and the rest (5) of bicolor or striped color. 

Fruit taste proved to be good at 7 selections, good-

sour for one and  medium for 4 selections. 

For columnar forms, quality won: M30-R4-2007, 

M21-R4-2007 and H1-16-2007. 

Variations between the types of columnar selections 

and standard ones relating to fruit quality are relatively 

reduced, in both cases, preservation for winter does not 

exceed January. 

 

Conclusions 
 

- The first results of the apple improvement program 

revealed the possibility to extend the genetic variability 

and to create opportunities for obtaining valuable 

genotypes  

- Descendent transmission of growth character for 

columnar type is done relatively easy (35,7%).  

- The chances of transmission to followers the 

genetic resistance to Endostigme inequalis is easy, but 

usually the poor quality fruit is transmitted too.  

- The improvement of fruit quality requires 

continuing the works of improving by backcrossing, 

using valuable standard varieties. 
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