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Abstract       The breading of the pear cultivars is a basic  activity in fruit-
growing research taking into account the great importance of this specie in 
nourishment, but witch has only  4,3%  from the total fruit production in our 
country. Taking into account the necessity of the perpetual renewal and 
improvement of the pear cultivars, both for consumers and farmers, we 
proposed to study three late pear hybrids  (H4-15/18, H5-12/15, H6-9/12) 
from the point of view of the trees vigour, their phonology, production capacity 
and fruit quality. The researches took place between 2006-2008, in a pear 
orchard set up in 1999, with trees of one year old, planted at 4/2 m distance 
(1250 trees/ha). The pear trees were grafted on the quince tree rootstock, 
with a small vigour  of growing. Observations were made regarding the 
permanent structure of the late pear hybrids, the ramified and formation crop 
capacity, the phonology of floral organs, binding capacity of  fruit, productive 
efficiency, the relationship between the leaf’ surface and growing level of the 
sprouts, fruit quality. The obtained results show the high productive potential 
of late pear hybrids studied, grown in Bucharest area, an zone  which assures 
the development of physiological and biochemical process at a sustained 
level, giving a strong long life and a corresponding vegetation state to this 
species. From the three hybrids, a remarkable evolution has the hybrid H6-
9/12, with a superior potential above the other two.   
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The breading of pear cultivar is a basic 

activity in trees research, taking into account by 

importance of this species in nourishment.  

               Pears fruits have a high nourishing value due 

to their biochemical composition:8-15% sugars, 0.14-

0.71% pectin,  0.24-0.65% proteins, acids,  minerals, 

vitamins C, B, PP, A etc. and other substances [3]. The 

caloric contribution that pears consumption bring is 

very important because 100 g fruits contain 10-20 g 

carbon hydrates, which give to the human body 

between 40-80 Kcal [4].  

             Thanks to these aspects, the pear is a fruit-

growing species found everywhere in the entire world, 

where the climate is temperate [7]. It is found on all 

continents, but the greatest pear quantity is obtained in 

Europe, where Italy detains the highest production, 

followed by France, Germany, Spain, etc. Romania is 

on the 18th place [2], with a smaller weight than 

apples, only 4.3%. Generally, it is found in the same 

area as apples tree, but it lives better in vineyard zone 

and even in forest steppe [5].  

The cultivar is one of the most important 

factor which determines the success of the culture, the 

quantity and quality of the production, its economical 

efficiency. For all these, the cultivars sort improvement 

of the high quality’ more productive, resistant to 

diseases and pests, which corresponds to consumers 

exigency, become is a perpetual preoccupation of the 

pear research [11]. 

Numerous international researches admit that 

the rootstocks  are really significant, too. They 

influence of the cultivars witch were grafted on them in 

lots of cases, including the date of the blossom and 

ripen, grown characteristics, production, survival, etc 

[1,6, 8,9,10].  

Taking into account the necessity of the 

permanent renewal of pear sort for both consumers and 

farmers, we proposed ourselves in this paper to study 

three late pear hybrids (H4-15/18, H5-12/15, H6-9/12), 

grafted on quince, from the trees’ vigour point of view, 

their phonology, production capacity and fruits quality.  

         

Materials and Methods  

 
The biological potential evaluation of the late 

pear hybrids H4-15/18, H5-12/15, H6-9/12, grafted on 

quinces, was made in a pear plantation founded in 

1999, northern of Bucharest, with trees of one year old, 

planted at  4/2 m distance (1250 trees/ha).  

               The researches took place in 2006-2008 

period. 
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               Five trees from each hybrid were analysed, 

avoiding marginal trees. 

               In the first years, the trees were conducted by 

dry pruning and green pruning, and finally creating a 

permanent structure of the canopy like a swindle 

spindle. 

               In the orchard there were made treatments 

against diseases and harmful insects, maintaining the 

culture in a very good healthy.  

               Numerous observations and measurements 

were made, in order to register some characteristic 

elements of planted pear in high densities, during 

vegetation period and in autumn, after leaves fall, 

regarding:  

- the growth in thickness of the trunk; 

- the highness of the tree; 

- the vigour of the tree (appreciated through 

number, diameter and length of the tree skeleton 

branch); 

- tree semi-skeleton branch; 

       - the permanent structure of the swindle spindle 

canopy; 

       - the phonology of floral organs; 

       - productive capacity; 

       - fruits’ quality. 

              For each hybrid it was established a 

phonogram of the fruit-bearing organs, starting from 

the floral button phase to total petals fall, and the 

registered capacity to bear fruit led to the calculation of 

the  number fruit which well be harvested. 

            Appreciations were made on the relationship 

between the surface of the leaf and the level of the 

branches growing.  

            To perform these determinations, shoots with 

length: >40 cm, 21-40 cm, 10-20 cm, 0.5-6 cm were 

analysed. 

            To establish the medium surface of a leaf, 

characteristic of each shoot length were measured 50 

leaves.  

            Knowing the registered crop quantity for each 

hybrid and the trunk surface, we managed to establish 

the calculation of the productivity indices.  

             In order to establish the fruit quality, there 

were determined the pulp firmness (with the 

penetrometer mass OFD), the content in soluble dry 

matter (refractometry method using ABBE 

refractometer), titratable acidity (titrimetric method), C 

vitamin  (spectrophotometer method, using UV/VIS V-

550 Jasco spectrophotometer). 

 

Results 
From the information in Table 1, we noticed 

that the researched pear hybrids have between 1.60 m 

high – hybrid   H4-15/18 and  1.65 m high- hybrid H6-

9/12.

 

Table 1 

Permanent structure of some pear hybrids conducted  as swindle spindle canopy 

Specification Hybrid 

H4-15/18 H5-12/15 H6-9/12  

Tree’s highness (m) 1.60 1.62 1.65 

Trunk’s diameter  (cm) 

  - 2006 

  - 2007 

 

6.5 

8.1 

 

7.0 

8.5 

 

6.0 

7.6 

Growth of the trunk diameter (cm) 1.6 1.5 1.6 

Tree skeleton branch  

 - number      

 - diameter  (cm)          

     - skeleton branch I 

     - skeleton branch II 

     - skeleton branch III 

     - skeleton branch IV 

 - length (m)             

     - skeleton branch I 

     - skeleton branch II 

     - skeleton branch III 

     - skeleton branch IV 

 

4,0 

               

                   2.5 

2.0 

2.5 

2.9 

 

 1.30 

  1.38 

 1.40 

  1.45 

 

4,0 

 

3.0 

2.7 

2.7 

2.5 

 

1.40 

                  1.35 

1.30 

                  1.43 

 

4,0 

 

3.0 

2.9 

2.7 

3.0 

 

                  1.37 

 1.50 

  1.45 

 1.40 

   

Regarding trunk’s thickness, we noticed that 

at hybrid H4-15/18 it grew from 6.5 cm to 8.1 cm 

(increase growth =1.6 cm), at hybrid H5-12/15 from 

7.0 cm to 8.5 cm (increase growth = 1.5 cm), and at 

hybrid H6-9/12 from 6.0 cm to 7.6 cm (increase 

growth = 1.6 cm). In conclusion, it is quite 

remarquable the fact that the values of these indicatory 

are equal at hybrids H4-15/18 and  H6-9/12, observing 

a very small difference at hybrid H5-12/15.    

  Tree skeleton branch vigour, analysed on 

their diameter makes differs depending on hybrid and 

its position in tree. 

 The thickness differences between hybrids 

are quite small at all four skeleton branch, as it follows: 

at skeleton branch I the difference is of 0.5  cm (from 
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2.5 cm at hybrid H4-15/18 to 3.0 cm at hybrids H5-

12/15 and  H6-9/12), at skeleton branch II -  of 0.9 cm 

(from 2.0 cm at hybrid H4-15/18 to 2.9 cm at hybrid 

H6-9/12), at skeleton branch III -  of 0.2 cm (from 2.5 

cm at hybrid H4-15/18 to 2.7 cm at hybrids H5-12/15 

and H6-9/12), and at skeleton branch IV – of 0.5 cm 

(from 2.5 cm at hybrid H5-12/15 to 3,0 cm at hybrid 

H6-9/12), which demonstrates that these hybrids 

realised an homogeneous structure.   

        The skeleton branch length presents small 

variations as well, of: 0.1 m at the first skeleton branch 

(1.3-1.4 m), 0.15 at the second (1.35-1.5 m),  and at the 

third skeleton branch (1.3-1.45 m), and 0.05 m at the 

fourth skeleton branch (1.40-1.45).  

              The dates analysis from Table 2 also shows 

that there are similar values among hybrids, concerning 

the number and total branches length and branches 

diameter, hybrid H6-9/12 making  an evidence by a 

bigger diameter and a better capacity of ramification 

and fruit  formation. All hybrids have four branches, 

their length vary between 5.12-5.25 m, the diameter is 

between 100.0-140.0 mm, ramification number is 

between 16.0-21.0 and the flower number/tree  vary 

between 2240.0-2280.0.  

  

Table 2 

Ramification and fruit bearing capacity at pear hybrids 

Specification Hybrid 

H4-15/18 H5-12/15 H6-9/12 

Number of branches 4.0 4.0 4.0 

Total branches length (m) 5.20 5.12 5.25 

Branch diameter  (mm) 100.0 120.0 140.0 

Number of  ramifications 16.0 19.0 21.0 

Number of  flowers/tree 2240.0 2250.0 2280.0 

 

The phonological observation made in tardy 

pear hybrid plantation are presented in Table 3. The 

blossom sub-phases, from the floral button phase to 

total fall of the petals, were taking place at the same 

time at hybrid H4-15/18 and H5-12/15 and with 1 day 

delay at hybrid  H6-9/12. 

Table 3  

Floral organs phonology at pear hybrids 

 

Specification 

Hybrid 

H4-15/18 H5-12/15 H6-9/12 

data 

Floral button phase 13.IV. 13.IV.  14.IV. 

First open flower                   15.IV. 15.IV.                   16.IV. 

First fall petals  18.IV. 18.IV.  19.IV. 

Total fall of petals 26.IV. 26.IV.  25.IV. 

 

            The relative fast succession of blossom sub-

phases development took place due to favourable 

climate conditions.  

           Analysing the binding  capacity (Table 4) it is 

obvious that the binding fruit number varies a little bit 

between hybrids:  200.0 (H5-12/15) at 230.0 (H6-

9/12).

 Table 4   

Binding  capacity of fruits and “possible” fruits for harvest 

 

Specification 

Hybrid 

H4-15/18 H5-12/15 H6-9/12 

Binding fruit number 220.0 200.0 230.0 

Binding fruit percentage 

(%) 

      9.82       8.88   10.0 

Remained fruit for harvest 143.0 140.0 145.0 

 

            

Productive efficiency analysis (Table 5) of  the pear 

plantation   evidences  the fact that the least 

productivity indices  was marked at hybrid H5-12/15 

(0,27), and the biggest at hybrid H6-9/12 (0,35).
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Table 5  

Productive efficiency of pear hybrids 

 

Specification 

Hybrid 

H4-15/18 H5-12/15 H6-9/12 

Surface of the trunk section 

(cm
2
) 

  51.50  56.71 45.34 

Production (kg/tree)     15.73 15.40 16.95 

Productivity indices (kg/cm
2 
)      0.30    0.27  0.35 

 

            

The registered production has similar values at hybrids 

H5-12/15 (15.40 kg/tree), and H4-15/18 (15.73 kg 

/tree), meanwhile, hybrid H6-9/12 obtained a better 

production (16.95 kg/tree).                                                                                                                                                          

            The report between the leaves and the formed 

fruit from pear hybrids is presented in Table 6. We can 

observe that the number of fruits on the branch varies 

between 3.8 (H4-15/18)  and 4.2 (H6-9/12), the 

number of leaves on the branch between 17.3 (H4-

15/18)  and 18.7 (H6-9/12), and their foliar surface 

between 467.1 (H4-15/18) and 504.9 (H6-9/12).

       

Table 6 

Report between leaves and fruits at pear hybrids 

 

Specification 

Hybrid 

H4-15/18 H5-12/15 H6-9/12 

Number of fruit on the branch   3.8  4.0   4.2 

Leaves/branch 

 - number 

 - surface (cm
2
) 

 

17.3 

                467.1 

 

18.1 

                488.7 

 

 18.7 

504.9 

Report 

  - leaves number/fruit  

  - leaves surface/fruit  

 

  4.55 

               122.92 

 

  4.52 

               122.17 

 

    4.45 

120.21 

   

 

The report between the number of leaves/fruit 

is comprised between 4.45 at hybrid H6-9/12 and 4.55 

at hybrid H4-15/18,  and the report between leaves’ 

surface and fruit is comprised between 120.21 (H6-

9/12)  and 122.92 (H4-15/18). 

Regarding the biochemical composition of the 

fruits, we noticed that the values of the analysed 

biochemical indicators (soluble dry matter, titratable 

acidity, C vitamin)  are very similar to all four hybrids, 

but we can observe yet a small difference of hybrid 

H6-9/12 (Table 7). 

 

Table 7 

Some pears biochemical parameters  

Specificatia/hibrid H4-15/18 H5-12/15 H6-9/12 

Titratable acidity (% malic acid)               0.18     0.20 0.25 

Soluble dry matter (%) 12.50   12.90 13.40  

C vitamina (mg/100g vegetale product)                 3.6               3.68 3.75 

 

The fruit firmness at harvest is comprised 

between 2,5 kgf/cm
2 

at hybrid H4-15/18 and 3,1 

kgf/cm
2 

at hybrid H6-9/12, therefore, from this point of 

view these three hybrids are quite similar too, but a 

small superiority can be observed at H6-9/12 Table 8).

 

 

Table 8 

        Pear fruits firmness  

Hybrid Firmnes (kgf/cm
2
) 

H4-15/18 2.5 

H5-12/15 2.8 

H6-9/12 3.1 
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Conclusions 

 
            After two years researches of late ripening pear 

hybrids H4-15/18, H5-12/15, H6-9/12, gifted on 

quince, conducted as swindle spindle canopy and 

planted in Bucharest area we arrived to following 

conclusions:  

- the swindle spindle canopy of the trees is 

quite easy to make, and the formed skeleton branch 

number are four, at all hybrids;  

- the dimensions of the tree semi-skeleton 

branch has small varieties between hybrids; 

- in Bucharest area, there were optimum climate 

conditions during researches period, for the floral 

organs phonology at experimented pear hybrids; 

- the fruit number, respectively the 

production/tree varied, depending on hybrid, the 

greatest result being obtained at hybrid H6-9/12; 

- from the point of view of the fruit quality, the 

determinations showed positive aspects concerning the 

biochemical composition and textural firmness at all 

studied hybrids; 

- the hybrid H6-9/12 remarks himself by its 

large number of binding and harvested fruit, by its 

better production, biochemical composition and  fruit 

firmness, superior compared to the others hybrids; 

The general conclusion on evaluated aspects in our 

researches is that tardy pear hybrids: H4-15/18, H5-

12/15, H6-9/12 have high biological potential, which 

gives them the opportunity to optimum plantation with 

medium density, in the capital area.  
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