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Abstract       Taking into account its economical value the peach tree is 
currently occupying the second position at a global level (following the apple 
tree), among the species with falling leaves. Being resistant to draught, the 
peach tree is among the few species which develop adequately in the plain 
and even the dry steppe areas, on condition that sheltered places be provided 
for it, given the fact that it is sensitive to frost. The evolution of the normal 
biological cycle is conditioned by the evolution of the temperature, both in the 
resting period as well as afterwards. The peach tree culture for industrial 
usage occupies a special place in the context of peach tree culture in general, 
having become more and more important lately and displaying a more 
complex problematic as compared to traditional cultures. The aim of this 
paper is to present the NJC 110 clingstone cultivar cultivated at the Research 
Station for Fruit Growing Constanta, taking into consideration the production 
performance, both from a quantitative and qualitative point of view. To this 
extent, observations, measurements and determinations were performed 
regarding the productivity, the fruit quality and their adequacy for being 
processed as comfiture, jam, nectar and stewed fruit. The obtained results 
reveal that the trees, having a medium to great vigour and an average height 
of 280 cm begin blossoming in the period between March 29

th
 and April 5

th
 

and this phenophase lasts for 20 days, until April 18
th
-23

rd
. The ripening of the 

fruit takes place in the first two decades of the month of July. The fruit are big 
(over 100 g) with the pulp being flavoured and firm, while the dry soluble 
substance represents 9.5% and the titrable acidity is of 0.43%. The core 
represents 8.9% of the fruit’s weight. The production is of 24-27 kg/tree and 
20t/ha.   
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The peach tree is among the most valuable 

species of trees cultivated in Romania as well as 

abroad, being highly appreciated for the quality of its 

fruit. In general the latter are large and nicely coloured, 

with a relatively high content of vitamins and sugar, as 

well as a pleasant, refreshing taste. Given the fact that 

in its culture the peach tree is represented by numerous 

cultivars with different periods of ripening, the peach 

tree provides fresh fruit from the first half of June until 

the beginning of November. This distribution of the 

production allows for a regular and lengthy supply of 

fresh fruit for the enterprises which process them [3]. 

Together with peaches and nectarines, 

clingstones enrich and diversify the assortment of fruit. 

Clingstones are appreciated for consumption as fresh 

(preferred by those who want fruit with a firm pulp) as 

well as for processing as marmalade, compote, jam, 

nectar, dried fruit, etc. [4]. 

Their taste is very good, the pulp is firm, 

sweet and tasty and the flavour is intensified through 

processing. The results thus obtained are of a high 

quality. 

The clingstones are also resilient to 

manipulation, transport and temporary storage in 

comparison to peaches and nectarines. 

The climate and soil of Romania, especially in 

the Dobrogea region [2, 5] are favourable to the species 

of peaches and nectarines. Nectarines and brugnons 

derive from peaches, being natural cultivars of the 

Prunus persica [1, 2, 5]. 

The purpose of this paper is to present the 

American hybrid NJC 110, cultivated in the 

experimental crop of the RSFG Constanta, taking into 

account its phenological, biological and valorisation 

performances. 

 

Material and Methods  

The object of the study was the clingstone 

(peaches created especially for processing) hybrid NJC 
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110, cultivated in the experimental lot of the RSFG 

Constanta. The planting density was of 883 trees/ha 

(planting distance = 3/4m), the shape of the head being 

a free, flat palm. 

In order to establish the biological, production 

and valorisation value of the clingstone cultivar NJC 

110 a series of observations and determinations were 

carried out as follows: 

1. Phenological observations 

-  Vegetative phenophases: the beginning of the 

cracking of the buds, the beginning of sprout growth, 

the ending of sprout growth; 

- Fructification phenophases: the beginning of the 

blossoming, the beginning of the flowering, the ending 

of the flowering, the intensity of the flowering (marked 

on scale from 0 to 5), the duration of the flowering 

period, the hardening of the core, the beginning of the 

ripening, the harvesting maturity. 

2. Determinations concerning the vegetative 

growths: the growth in thickness of the trunk, the 

height of the trees, the height of the trunk, the height 

of the head of the tree, the vigour index, the latter 

being determined in accordance to the following 

formula: VI= S x 100 (S = surface of the trunk 

section (cm
2
), I = height of the tree  

                           I                                                                                                           

 (cm). extension of the head of the tree both in the 

direction of the row as well as perpendicularly on it, 

the dynamics of sprout growth, the number of leaves 

per sprout, the volume of the head of the tree (m
3
), 

calculated according to Sarger’s formula: V= (D + d) x 

H x 0.416 (D = diameter per direction of the row, d = 

diameter  

                       2                  

    

perpendicularly on the row, H = height of the head of 

the tree, 0.416 = correction coefficient).      

3. Determinations concerning productivity: the 

reduction of the number of fruit (carried out manually 

and consisting in the elimination of a number of fruit 

taking into account the number of fruit remained in the 

tree after the physiological fall and until the hardening 

of the core), the biological potential of the 

fructification (total number of fruit per tree = 

eliminated fruit + harvested fruit), fruit production per 

tree, fruit production per hectare, the productivity 

index (kg/cm
2
 trunk section), the production index 

(kg/m
3
  head of the tree); 

4. Determinations concerning the quality of the 

fruit: the average weight of a fruit, the average weight 

of a core, the percentage represented by the core from 

the weight of the fruit, the dimensions of the fruit (D = 

large diameter, d = small diameter, H = height of the 

fruit), the content of dry substance determined in a 

refractometric manner (%), the titratable acidity 

(determined in a titrimetric manner and expressed in 

mg per 100 g fruit malic acid). 

5. Determinations concerning the readiness for 

industrialisation 
The fruit were processed into compote, confiture 

and jam. The sensorial analysis of the products was 

carried out in accordance to STAS 12656-88, which 

establishes the analysis methods by means of unitary 

scales (method A), which are used in the assessment of 

the organoleptic characteristics of alimentary products. 

These methods are applied in order to evaluate an 

ensemble organoleptic features, such as the aspect, the 

colour, the taste, the texture and, if necessary, the 

consistence. 

The evaluation of each organoleptic 

characteristic was performed in comparison to scales 

from 0 to 5, thus leading to an average score provided 

by the group of tasters. The weighted averages were 

summed up in order to obtain a total average score; in 

addition, the organoleptic characteristics of the 

products were established based on the total average 

principle, in comparison to a scale from 0 to 20. At the 

end, each cultivar and product received a grade. 

Within the general scores obtained by different 

analysed products we can distinguish 5 quality classes:

 

 

Score Grade 

18.1 – 20.00                                Very good 

15.1 -  18.00  Good 

11.1 -  15.00                                Satisfactory 

    7.1 -  11.00                                 Unsatisfactory 

       0  -  7.00                                  Inappropriate 

 

The sensorial analysis of preserved fruit is to be 

carried out after a period of minimum 21 days from the 

processing, a period during which it is considered that 

the product settles. 

 

 

 

 

 

 

Results 

 
 The growth and fructification phases are 

genetic traits of the cultivars and represent the latter’s 

capacity to adapt to the environmental conditions. 

Dobrogea provides climatic conditions which 

are highly favourable to the peach tree culture; the 

cultivars may present certain variations in different 

culture areas as far as the phenological manifestations 
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occur which is caused by repeated hybridisations 

carried out throughout time. 

The main growth and fructification phases of 

the NJC 110 clingstone cultivar can be observed in 

figure 1 and table 1. 

 

 

 

Fig. 1 – The NJC 110 hybrid 

 

The analysis of table 1 reveals the fact that 

during the studied period (2008-2010) the beginning of 

the cracking of the vegetative buds occurred the 

earliest on March 16
th

, 2010.

 

   

Table 1  

The evolution of the main vegetative and fructification phenophases 

 

Specification Year 

2008 2009 2010 Media 

Beginning of the cracking of the buds 16.03 23.03 20.03 16-23.03 

Beginning of sprout growth 7.05 26.05 12.05 7-26.05 

Ending of sprout growth 20.07 9.08 26.07 20.07-9.08 

Beginning of the blossoming of the 

flowering buds 

23.03 30.03 27.03 23-30.03 

Flowering - beginning 

                 - ending 

                 - duration (days) 

                 - intensity 

29.03 

18.04 

21 

5 

5.04 

23.04 

19 

4 

3.04 

22.04 

20 

4 

29.03-5.04 

18-23.04 

20 

4-5 

 

Hardening of the core 13.06 9.06 3.06 3-9.06 

Beginning of ripening 29.06 26.06 28.06 26-29.06 

Harvesting maturity 19.07 3.07 19.07 3-19.07 

 

The carried out observations reveal that the NJC 

110 hybrid is an early cultivar which usually reaches 

harvesting maturity during the first 20 days of the 

month of July, requiring a total of 2032
o
C thermal 

active sum. 

The flowers are rosaceous and the triggering of 

the flowering occurs in the period March 29
th

 – April 

5
th

 (265
o
C required thermal active sum) and end in the 

period April 18
th

 – 23
th

. 

Vegetative growths 

In order to establish the vigour of the trees a 

series of measurements and determinations were 

carried out and are presented in table 2.
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Table 2  

The vigour of the trees 

 

Specification Valoare 

Circumference of the trunk (cm) 57.8 

Surface of trunk section (cm
2
) 266 

Average height of the trunk (cm) 70 

Average height of the head of the tree (cm) 210 

Average height of the tree (cm) 280 

Vigour index 95 

Head diameter – perpendicularly on the row (m) 

                         – in the direction of the row (m) 

2.07 

3.00 

Average length of annual sprouts (cm) 34.6 

Number of leaves per sprout 18 

Length of the inter-knot (cm) 1.9 

Number of leaves per linear metre of annual sprout 52 

 

NJC 110 is a hybrid with a medium-to-large 

vigour, the circumference of the trunk being of 57.8 cm 

and the vigour index of 95. the average length of the 

annual sprouts is of 34.6 cm, while that of the 

interknots is of 1.9 cm. The vigour index, which allows 

for the correct classification of cultivars and hybrids 

according to their vigour is elevated (95). 

 

Productivity 
The main criterion according to which the 

value of the cultivars and hybrids is being established 

is the fruit production. 

The cultivars and the hybrids have a different 

biological potential as far as fruit production is 

concerned, the latter being influenced among others by 

the intensity of the flowering and the climatic 

conditions during the tying of the fruit, which can be 

favourable or less favourable. 

In order to establish the biological potential 

for ripening, the method we used consists in counting 

the number of eliminated fruit as well as the number of 

harvested fruit; the obtained data can be observed in 

table 3. 

 

Table 3 

The biological fructification potential and the fruit production 

 

Specification Year 

2008 2009 2010 Media 

Eliminated fruit 125 132 115 124 

Harvested fruit* 257 258 234 249 

Total 382 390 349 373 

Production per tree (kg) 25.7 27.1 24.1 25.63 

Production per hectare** (kg) 21,408 22,574 20,075 21,350 

Productivity index - kg/cm
2 
trunk section 0,.091 0.092 0.090 0.091 

Production index (kg/m
3
 head of the tree) 4.302 4.328 4.291 4.307 

* harvested fruit = fruit production/tree 

           average weight of a fruit 

** density 833 trees/ha 

 

The obtained data concerning the number of 

tied fruit and the number of eliminated fruit differs 

from one year to the next, the highest number of 

eliminated fruit belonging to the year 2009 (123 fruit), 

while the lowest number belongs to the year 2010 (115 

fruit). As far as the harvested fruit are concerned, the 

highest number was recorded in the year 2009 (258 

fruit), while the lowest number was recorded in the 

year 2010 (234 fruit). 

The largest production was recorded in 2009, 

of 27.1 kg/tree and 22,574 t/ha. The average of the 

production for the 3 studied years was of 25,63 kg/tree 

and 21,350 t/ha. 

 

Fruit quality 

Apart from the production potential, the 

quality of the fruit is another primordial factor when it 

comes to choosing new peach tree cultivars for the 

assortment. 

The fruit of the NJC 110 hybrid is large (over 

100 g), with a spherical shape, yet slightly flat, yellow 

with red on the sunny side. The pulp is yellow-orange, 

flavoured and firm. 
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The data regarding the size of the fruit (weight 

and dimensions) can be found in table 4. The 

measurements we performed upon the fruit (large 

diameter, small diameter and height, all expressed in 

mm) offer a comprehensive perspective upon the shape 

of the fruit. 

 

                                                                                                               Table 4 

The value of the main physical and chemical characteristics of the fruit in the period 2008-2010 

 

Specification Year 

2008 2009 2010 Media 

Dimensions of the fruit (cm): 

- large diameter 

- small diameter 

- height 

 

53.1 

49.2 

38.1 

 

54.1 

48.2 

37.5 

 

 

52.0 

49.1 

35.2 

 

53.0 

48.8 

36.9 

Weight of the fruit (g) 100.0 105.0 103.0 102.6 

Weight of the core (g) 8.5 10.2 9.0 9.2 

% core from the weight of the fruit 8.5 9.7 8.7 8.9 

Content of dry substance (%) 9.7 9.3 9.5 9.5 

Acidity (mg acid malic per 100 g fruit) 0.38 0.51 0.40 0.43 

 

The fruit are of medium weight (102.6 g) and 

the dimensions are generally in accordance to the 

weight. 

In addition, as far as cultivars meant for an 

industrial usage are concerned, the size of the cores is 

highly important because this indicator greatly 

influences the processing efficiency. As far as the NJC 

110 cultivar is concerned, the cores represent 8.9% of 

the fruit, which is a medium percentage in comparison 

to other peach tree and nectarine tree cultivars. 

The content of dry substance is good as well 

(9.5%), while the acidity, which balances the taste, is 

elevated (0.43 mg/100g). 

 

Readiness for industrialisation 

The behaviour of clingstones during industrial 

processing is presented in table 5. The fruit were 

processed into compote, confiture, nectar (figure 2 and 

jam.

 

Table 5 

Sensorial analysis of the products 

 

Specification Product 

Confiture Jam Compote Nectar 

Aspect 5.04 5.52 5.12 5.76 

Colour 3.52 3.84 3.68 3.04 

Taste 5.76 5.76 5.76 5.76 

Texture (consistency) 3.68 3.52 3.52 3.52 

Average total score 18.00 18.64 18.08 18.08 

Grade Very good Very good Very good Very good 

 

Following the sensorial testing of all 4 

products the obtained grade was “very good”, the 

average total scores being relatively close: 18.64 points 

for the confiture, 18.00 points for the compote and 

18.08 points for the compote and the nectar.
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Fig. 2. Confiture, compote and jam made from clingstones of the NJC 110 cultivar 

 

Conclusions 
 

The NJC 110 clingstone hybrid is an early 

cultivar which usually reaches harvesting maturity 

during the first 20 days of the month of July (requiring 

2032
o
C thermal active sum). The beginning of the 

flowering occurs in the period March 29
th
 – April 5

th
 

(requiring 265
o
C thermal active sum) and ends in the 

period April 18
th

 – 23
rd

, the duration being of 20 days. 

The NJC 110, having the head of the tree in 

the shape of a free, flat palm is a vigorous cultivar, the 

circumference of the trunk being of 57.8 cm and the 

vigour index of 95. 

Taking into account the fact that the average 

production for the 3 studied years was of 25.63 kg/tree 

and 21,350 kg/ha, we can conclude that the NJC 110 is 

a productive cultivar. 

The fruit are of high quality and the readiness 

for industrial processing is very good, the 4 products 

obtained through processing (confiture, compote, 

nectar) obtaining the grade “very good” following the 

sensorial testing. 

Bearing in mind the quality, the fact that the 

fruit are quite resistant when it comes to their storing as 

fresh, as well as the high quality of the processed 

(preserved) products, the NJC 110 clingstone cultivar 

is recommended for planting in orchards and gardens. 

 

References 

 
1. Cepoiu, N., Manolache, C., 2006. Piersicul-

sortiment si tehnologii moderne. Ed. Ceres, Bucuresti, 

296 

2. Dumitru, Liana-Melania, 2003. Studii si cercetari 

privind crearea si cultivarea piersicului si nectarinului. 

Teza de dodtorat, USAMV Bucuresti 

3. Dumitru, Liana-Melania, Gavat Corina, Lamureanu 

Gh., 2011. New Romanian nectarine and brugnone 

cultivars. Lucrari stiintifice USAMV Bucuresti, Seria 

B, Vol. LV, pg:374-375 

4..Lamureanu, Gh, Alexe Constanta, Popescu Simona, 

2012. Quality evaluation of some clingstone cultivars 

processed into stewed fruit. Scientific papers. Series B. 

Horticulture. Vol. LVI,  Bucharst, p. 127. USAMV 

Bucuresti  

5. Mihăilescu, I.F.L., Pavel, M. – 1993 – Probleme 

agro-climatice din zona centrala si de sud a Dobrogei – 

Analele Academiei Române, Seria Geofizică , 

Bucuresti, 61-272. 

5. ***Enciclopedia britanica, Nectarine, 2004

 

 


