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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 
(Horezu, Bistrita, and Turnu) and Gorj (Tismana and Polovragi) counties or in 
the forest fund.  

Present study was conducted in order to improve knowledge about 
sweet chestnut from in this area and assess its qualities having the aim of at 
preserving indigenous genetic resources, affected by the genetic erosion and 
promoting valuable genotypes, which can be used for chestnut crop recovery 
and breeding new cultivars and rootstocks. 
Based on physiological measurements taken with device LCI Photosynthetic 
Portable System, accompanied by documentation of the chestnut shade 
tolerance,  data which strengthens this hypothesis was obtained.   
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Sweet chestnut (Castanea sativa Mill) grows 

in many regions of Southern Europe (2,6) and was 

formerly important as a source of food by its fruits and 

timber for the rural population.  

It is urgent to examine the effects of agro-

forestry management in order to guide future 

management strategies that will enable the 

conservation of biodiversity and, at the same time, 

optimizing productivity and profitability (4). 

A review of the literature reveals little 

information on the photosynthetic capacity of chestnut. 

For example, Hawes and Hawley consider American 

chestnut as a species relatively intolerant of shade. 

Paillet in 2002 (12), finds strong capacity of chestnut to 

withstand  shade. 

 Species classified as shade tolerant are able to 

germinate, grow, and survive in low light 

environments. Common examples of shade tolerant 

species include Acer rubrum, Acer sacchrum, Cornus 

florida, Fagus grandifolia, and Fagus sylvatica (1, 8, 

9, 10). Shade tolerant species are characterized by high 

light-induced morphological plasticity, slow relative 

growth rate, greater horizontal growth opposed to 

vertical growth, extensive foliar display (11, 8, 5, 9, 

10). 

 Physiologically, these species tend to have 

low photosynthetic rates, respiration rates, light 

compensation points (LCPs), and nitrogen content, and 

high quantum efficiency (1, 11, 3, 6). 

 In Romania, sweet chestnut is located in 

Northern Oltenia and in Banat and Maramures regions. 

Isolated chestnut trees can be  found also 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. 

 

Material and Method 

 
In the present study,  data was collected on 12 

genotypes of sweet chestnut regarding: the intensity of 

photosynthesis, photosynthesis rate, transpiration rate, 

stomatal conductivity of CO2. 

Physiological data  were recorded  with the 

camera LCi  Photosynthetic Portable System in slots: 

07-09; 12-14 and 16-18 in four localities where there 

are found copies of chestnut. The evaluation was 

conducted from 1 to 9 September 2014. 

 

Results obtained 

 
In terms of photosynthetic differences were 

found between genotypes in the four locations  studied. 

Photosynthesis intensity varied as follows: 

-Between 7 to 9 A.M.  photosynthesis  

intensity oscillated  between 143.8 µmol/m
2
/s at  

B1108 biotype and  and 877.7 µmol/m
2
/s at H1208 
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biotype. Average intensity of photosynthesis in the care 

of biotypes studied was 313,8 µmol/m
2
/s. Close value 

was recorded for the B1101 biotype (789.1 µmol/m
2
/s).  

-Between  12-02 P.M.  photosynthesis 

intensity varied between 218.1 µmol m
2
/s at H1208 

and 884.2 µmol m
2
/s at D1006, with an average of 

442.0 biotypes µmol/m
2
/s. 

-Between  04-06 P.M. photosynthesis 

intensity was between 131.9 µmol/m
2
/s (PO1334) and 

706.8 µmol/m
2
 s D1007 with an average of 250.5 

biotypes µmol/m
2
/s . 

The intensity of photosynthesis is very 

different between biotypes, for all 3 times interval  

studied. In Figure 1 the differences are obvious,  the 

intensity of photosynthesis does not follow a linear 

path, but it changes very much for the same biotype 

from one range to another. In some cases the intensity 

of photosynthesis increases early in the day, intensifies 

in the afternoon, then grows in the last interval (D1006, 

B1102, H1207, PO1324, PO1332, PO1334, PO1336) 

(Figure 1). 

There are cases in which the intensity of 

photosynthes morning lees higher value, and then 

decreases during the day (H1208, B1101). There are 

situations when the intensity of  photosynthesis has 

highest value in the last recorded time interval (from 

04 to 06 P.M.) (D1107). 

 

 

 
 

Fig. 1 The intensity of photosynthesis (Qleaf) for sweet chestnut identified in North of Oltenia (µmol/m
2
/s) 

 

The rate of photosynthesis, for the chestnut 

biotypes was very different and varied from hour to 

hour, a significant difference was recorded in the case 

of  Daesti biotypes. 

Between the 07-09A.M. interval  the rate ranged 

between 0,82  µmol/m
2
 s (PO 1336) and 23.9 

µmol/m
2
/s (D1006) 

In the time interval 12-02 P.M. the 

photosynthesis rate values varied from 1.71 µmol/m
2
/s 

(PO1334) to  36.6 µmol/m
2
/s (D1006). In this time 

frame, the order biotypes value has changed. (Figure 2) 

From  04-06 P.M. the  photosynthesis rates values 

varied between 1.6 µmol m
2
/s (H1207) and 26.4 

µmol/m
2
 /s (D1008). 
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Fig. 2. The photosynthesis rate iss case of sweet chestnut identified in the North of Oltenia (µmol/m
2
/s) 

 

 

 
              

Fig. 3  Correlation between the intensity and the rate of photosynthesis. 

 

Transpiration rate is linked with  the 

atmospheric temperature. Between  07-09 A.M time 

interval transpiration  rate varied between 0.15 mmol/ 

m
2
/s (B1106) and 1.00 (PO1332) (Figure4). 

Device  must be between 0-1 mmol/m
2
/s, according to 

the manual of the LCi Portable System 

Transpiration rate from 12-02 P.M.  was maintained 

between 0.07 mmol/m
2
/s (B1106) and 0.9 mmol/m

2
/s 

at B1102, PO1324 and PO1332, while the during  04-

06 P.M. time interval photosynthesis rate values have 

ranged from 0.07 mmol/m
2
/s (D1006) and 1.00 

mmol/m
2
/s (P01332). 
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Fig. 4 The transpiration rate for sweet chestnut identified in the North of Oltenia (mmol/m

2
/s) 

 

 
Fig. 5. Correlation between the intensity of photosynthesis and the rate of transpiration 

 

 

 
Fig. 6. Correlation between the rate of photosynthesis and the rate of transpiration 

Another important physiological factor in plant life and 

dependenton photosynthesis is the stomatal  

conductivity of CO2. The  stomatal conductivity values 

proved to be different in the care of sweet chestnut 

genotypes. Stomatal conductivity  depends on the time 

of day in which observations were carried out  the  

light and temperature. Stomatal conductivity value was 

found to be very low, regardless of the time zone in 

which the observations were made hovering below 0.1 

mol/m
2
/s (Figure 8). 
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Fig. 7. Correlation between the intensity of photosynthesis and the stomatal conductance of CO2 

 

 
Fig. 8. The stomatal conductivity of CO2 for sweet chestnut genotypes identified  

in the north of Oltenia (mmol/m
2
/s) 

 

Conclusions 

 
Photosynthesis, through its two characteristics 

of (intensity and photosynthesis rate), proved to be the 

element that differ depending on the chestnut biotypes 

time and temperature when data was recorded. 

Lower values of photosynthetic intensity  of 

chestnut biotypes identified in Polovragi Gorj county, 

is due to their location, chestnut trees are spreaded 

spontaneosly, it over shadow and sunlight does not 

penetrate than in the upper third of the crown 

Photosynthesis rate, correlated with the 

intensity of photosynthesis had the lowest values for 

the  biotypes from Polovragi. Instead, transpiration rate 

recorded the highest values throughout the biotypes of 

Polovragi. 

Stomatal conductivity of CO2 (in correlation 

with transpiration rate) had the highest values for the  

biotypes of Polovragi (PO1324, PO1332, PO1334, 

PO1336) 
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