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Abstract  
 

Sweet chestnut (Castanea sativa Mill.) is present into the semi-spontaneous flora of 
Northern Oltenia, around old monasteries from Vâlcea County (Horezu, Bistrita, and Turnu) and 
Gorj (Tismana and Polovragi) or in the forest fund. Present study was conducted in order to 
improve knowledge about sweet chestnut present in this area and assess its qualities aimed at 
preserving indigenous genetic resources, away from genetic erosion and promoting valuable 
genotypes on local market, which can be used for chestnut crop recovery. 70 biotypes from 
Horezu, Bistrita and Dăeşti (Valcea County) and Polovragi (Gorj County) were taken into study. 
Out of these, 16 biotypes were selected. Selections were carried out based on morphological and 
quality characteristics of fruits from trees with large fruits (8 selections), on those with medium 
fruits (5 selections) and with small fruits (3 selections). 
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1.  Introduction 
 

Sweet chestnut (Castanea sativa Mill) grows in many regions of southern Europe (Conedera et al, 
2004; Lushaj and Dini, 2006) and was formerly important as a source of food and timber for the rural 
population.  

Studies on biology and new culture techniques were carried out in different countries, but also in 
Romania (Cociu, 1967; Cociu et al., 2003 and 2007; James, 1975; Bounous, 1978; Sansavini, 1979; 
Blaja, 1984; Popa, 1987; Lazar et al., 1989; Tomescu and Păducel, 1993 and 1994; etc) (Botu et al., 
2014).  

Over the centuries, chestnut fruits have played an important role as food for humans and livestock, 
while chestnut wood was used for posts, poles for vine sticks, picket, wine barrels, pegs for grapes, tool 
handles and joinery (Arnaud and Bouchet, 1995).  

By the end of the last century, the management system of chestnut crop was more or less 
abandoned due to rural exodus and emerging diseases (Pitt, 1986; Etienne et al, 1998).  

The most important issues affecting agro-forestry plantations of chestnut in the last decades were 
illegal cutting of trees and forest conversion agro-forestry production in the chestnut groves types (Lushaj, 
1999).  

It is urgent to examine the effects of agro-forestry management drop in order to guide future 
management strategies that will enable the conservation of biodiversity and, at the same time, optimizing 
productivity and profitability (Gondard et al, 2006). 

In Romania, sweet chestnut is located in Northern Oltenia and in Banat and Maramures. Isolated 
chestnut trees are found in other parts of the country. In Northern Oltenia sweet chestnut can be found 
into semi-spontaneous flora near old monasteries from Valcea (Horezu, Bistrita, Turnu) and Gorj 
(Tismana and Polovragi) counties or in the forest fund.  

Research on sweet chestnut in Oltenia have been carried out by Conea (1931); Chiriţă (1938); 
Pomescu and Liacu (1949); Bordeianu and Gorduza (1955); Cociu (1967); Blaja (1984); Tomescu and 
Păducel (1994); Botu et al. (1999, 2009, 2014), Cociu et al. (2003), Manthos (2013), Alecu and Botu 
(2013), etc. However, existing chestnut genetic resources have not been sufficiently investigated in this 
part of the country.  
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This paper presents completion of observations on chestnut fruit selections previously identified 
and described by Alecu and Botu (2013) in terms of plant vigor, productivity and phenology. 
 
 
2. Material and methods 
 

The biological material used in this study consists of different biotypes of sweet chestnut selected 
in 2013 into semi-spontaneous flora of Northern Oltenia. Healthy and vigorous fruit biotypes were 
characterized in terms of pomological traits. 25 fruits of each biotype were assessed immediately after 
harvest. Some of the important quantitative traits (fruit size, fruit weight) and qualitative characteristics 
(fruit shape, color and glossiness, penetration of seed coat into embryo, fruit embryony, etc.) were 
evaluated according to the UPOV (International Union for the Protection of New Varieties of Plants) 
descriptors from 1989. 

Biometric indexes were determined by measuring each fruit. The fruit size index was calculated 
using the formulas: FSi = (D + d + h) / 3, where D = large diameter of the fruit, d = small diameter of the 
fruit and h = height of the fruit. Similar formula was used for kernel size index (KSi) calculation. The index 
of roundness was calculated using the formula: Ri = (D + d) / 2h. 
 
3. Results and discussions 
 

 The study led to the identification of a number of 70 chestnut biotypes located at altitudes 
between 261 and 452 m. 4 biotypes were selected in Dăesti locality, 3 in Horezu, 5 in Bistrita and 4 in 
Polovragi (Table 1).  

Fruit harvest period for selected chestnut genotypes was in October, except for D 1002 and D 1003 
genotypes, at which fruits were harvested in the last 10 days of September (Table 1). However, the study 
detected variability between the genotypes. Even if the period of maturation for most biotypes was in mid-
October, some genotypes were earlier ripening in the first 10 days of October and some later in the last 
10 days of October (Table 2). 

In case of 12 of the sweet chestnut biotypes the burrs opened completely, while for the 4 remaining 
genotypes the burrs partially opened. A limited variability was noted in the number of chestnuts per burr, 
of the 16 genotypes in most cases (95%), the burrs contain 2 to 3 fruits.  

The fruit size index (FSi) ranged from 16.0 mm to 30.3 mm (Table 2). In most cases (68%), FSi 
varied between 25.4 mm and 30.3 mm. The kernel size index (KSi) was close to the fruit size index, 
ranging from 15.2 to 26.2 mm (Table 2). In 56% of cases KSi ranged from 24.0 to 26.2 mm. 

High variability was observed in case of weight (mass) of the fruit. The amplitude variation ranged 
between 3.4 and 13.8 g per fruit, and from 1.7 to 10.4 grams per kernel. For 8 biotypes fruit weight was 
larger than 10 g (Table 2).  

The kernel percentage ranged from 59.1% (OP 1334) to 88.6% (D 1008).  
Values obtained after calculation of index of roundness of the fruit varied between 0.80 and 1.86 

(Table 2).  
Depending on the size the fruits of the sweet chestnut selections were classified into several 

groups: with large fruits (50%), medium fruits (37%) and with small fruits (18%). 
The most common shape of chestnut fruits was transverse ellipsoid (50%), followed by globose 

(25%) and ovoid (12%). Only PO 1341 genotype showed broad ovoid shaped fruits (Table 3). For about 
62% of the chestnut fruits the predominant color of the pericarp was reddish brown, for 16% of the 
genotypes a blackish brown fruit color was observed, and only two genotypes had dark brown hue (PO 
1338 and B 1105). In most cases (87%) of fruits the pericarp was bright and the contrast between hilum 
and the pericarp was apparent (Table 3).  

In case of 13 from 16 analyzed chestnut genotypes the penetration of seed coat into embryo was 
present. However, in most cases the percentage of skin penetration in the embryo was minimal. Only B 
1106 genotype showed a high percentage of seed coat penetration (Table 3). 

With the exception of B1104 and B 1002 genotypes, which had poly-embryonic fruits, all other 
genotypes had mono-embryonic fruits. Kernel color was almost always cream and only in 4 cases the 
kernel color was white to cream (Table 3). 

 
4. Conclusions 

 
The study carried out in Northern Oltenia served primarily for a better understanding of the genetic 

heritage of sweet chestnut.  
Biotypes highlighted in situ in Northern Oltenia are a rich source of germplasm with important 

variability. Many of the identified genotypes possess interesting features concerning adaptability to given 
environmental conditions, tolerance to diseases and quality of fruits, their use as sources of genes for 
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plant-breeding programs for new chestnut cultivars and rootstocks or for direct cultivation are of high 
interest. 
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Tables and figures 

 
Table 1. Features of chestnut fruit selections in Northern Oltenia identified at harvest time 

 
No. Selection name Location Average fruit 

ripening 
No. of fruits 

per burr 
Burr opening 

1. D 1008 Dăeşti 02.10 2 - 3  complete 
2. D 1010 Dăeşti 03.10 2 - 3  complete 
3. D 1002 Dăeşti 22.09 2 - 3  partial 
4. D 1003 Dăeşti 22.09 2 - 3 complete 
5. H 1203 Horezu 15.10 2 - 3 complete 
6. H 1204 Horezu 15.10 2 - 3 complete 
7. H 1205 Horezu 18.10 2 - 3 complete 
8. B 1102 Bistriţa 20.10 2 - 3 partial 
9. B 1107 Bistriţa 20.10 2 - 3 complete 
10. B 1105 Bistriţa 15.10 2 - 3 complete 
11. B 1106 Bistriţa 16.10 1-2  partial 
12. B 1104 Bistriţa 15.10 2 - 3 complete 
13. PO 1341 Polovragi 02.11 2 - 3 complete 
14. PO 1338 Polovragi 03.11 2 - 3 partial 
15. PO 1337 Polovragi 22.10 2  complete 
16. PO 1335 Polovragi 20.10 2 - 3 complete 
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Table 2. Quantitative characteristics of chestnut fruit selections in Northern Oltenia 

 
No. Selection name Fruit size 

index 
(mm) 

Kernel size 
index 
(mm) 

Average fruit 
weight 

(g) 

Average 
kernel weight 

(g) 

Kernel 
percentage 

(%) 

Index of 
roundness of 

fruit 

Fruit size 
grouping 

1 D 1008 26.9 24.4 11.4 10.1 88.6 0.97 large 
2 D 1010 27.4 26.2 13.8 9.3 67.4 1.34 large 
3 D 1002 28.6 26.5 13.3 10.4 78.2 0.90 large 
4 D 1003 21.7 19.3 6.0 3.9 65.0 1.86 medium 
5 H 1203 25.1 23.3 9.2 7.2 78.3 0.88 medium 
6 H 1204 29.3 26.1 13.1 9.6 73.3 0.90 large 
7 H 1205 30.3 26.2 15.5 10.3 66.4 0.90 large 
8 B 1102 27.6 25.5 12.2 9.5 77.8 10.30 large 
9 B 1107 26.7 24.6 10.8 8.6 79.6 0.90 medium 
10 B 1105 27.8 24.0 12.5 10.3 82.4 1.00 large 
11 B 1106 23.9 21.9 7.8 6.2 79.5 1.00 medium 
12 B 1104 25.4 22.9 9.4 7.7 81.9 0.90 medium 
13 PO 1341 24.3 24.2 8.1 7.3 59.1 1.00 medium 
14 PO 1338 16.3 14.0 3.4 1.7 70.8 0.80 small 
15 PO 1337 16.7 15.2 4.9 2.0 68.9 0.80 small 
16 PO 1335 21.4 19.7 5.5 4.3 72.2 1.00 small 
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Table 3. Qualitative characteristics of chestnut fruit selections in Northern Oltenia 

 
No. Selection name Fruit embryony Shape Fruit 

glossiness 
Color Penetration of 

seed coat into 
embryo 

Degree of 
penetration of 

seed coat 
into embryo 

Kernel  
color 

1 D 1008 mono-embryonic transverse 
ellipsoid 

present reddish brown present minimal cream 

2 D 1010 mono-embryonic globose present dark brown present minimal cream 

3 D 1002 poly-embryonic transverse 
ellipsoid 

present reddish brown present minimal white 

4 D 1003 mono-embryonic globose absent reddish brown present minimal cream 

5 H 1203 mono-embryonic transverse 
ellipsoid 

present reddish brown present minimal cream 

6 H 1204 mono-embryonic ovoid present blackish brown present minimal cream 

7 H 1205 mono-embryonic globose present reddish brown present minimal cream 

8 B 1102 mono-embryonic globose present blackish brown absent minimal cream 

9 B 1107 mono-embryonic transverse 
ellipsoid 

present reddish brown present minimal cream 

10 B 1105 mono-embryonic globose present dark brown present minimal white 

11 B 1106 mono-embryonic transverse 
ellipsoid 

present reddish brown present strong cream 

12 B 1104 poly-embryonic transverse 
ellipsoid 

present blackish brown present minimal cream 

13 PO 1341 mono-embryonic broad ovoid present reddish brown present minimal white 

14 PO 1338 mono-embryonic transverse 
ellipsoid 

present dark brown present minimal white 

15 PO 1337 mono-embryonic ovoid absent reddish brown absent minimal white 

16 PO 1335 mono-embryonic transverse 
ellipsoid 

present reddish brown absent minimal white 
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