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Abstract         Researches were made at the University of Craiova SCDP 
Valcea in August 2010 at certain varieties of the species P.domestica L., 
P.persica L. and P.armeniaca L. and focused on the differences within 
species and between species regarding the photosynthetic activity of studied 
plants. 
 Were studied the photosynthesis intensity and the rate of 
photosynthesis and transpiration, depending on the limiting factors of their 
performance. 
 Also, we determined the temperature existing outside leaves, the 
atmospheric pressure and light intensity and the amount of total chlorophyll in 
leaves, these parameters being the limiting factors of the photosynthetic 
activity. 
 The observations were made using LCpro + portable photosynthesis 
system in 3 repetitions, at 3 different hours, each repetition being stored in the 
system database with 10 values. 
 Thus, it was established that the most intense photosynthetic activity 
and transpiration rate is performed at P.persica L. species, followed by 
P.armeniaca L. and P.domestica L.. 
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The importance of photosynthesis on earth derives 

from the biomass size accumulated of the terrestrial 

and submerged plants and from the energy fixed in 

organic matter produced by autotrophic plants [4]. 

 Photosynthesis takes place in all plant organs 

contain green pigments, but especially in the leaf, 

which through stomata, allows absorption of CO2 and 

releasing  of O2, leaves having a large contact surface 

with the atmosphere. 

 Blackman (1905) proposed the law of limiting 

factors, so that when the process speed is limited by 

several factors, the rate of this process is influenced by 

the rhythm of the slower factor [5]. 

 Gucci and Grappadelli (1989), quoted by 

Cosmulescu (2007) [1], notes that the intensity of 

photosynthesis varies depending on the intensity of 

light received by leaves, but also due to their position 

within the crown. 

 Temperature is an important factor affecting 

photosynthesis, and understand the process of 

photosynthesis in relation to temperature, is a 

prerequisite for researchers to find answers to the 

changes of global climate conditions over the crops [3]. 

 The most favorable temperature for the plants 

is 25-30° C, because does not create large saturation 

deficits in leaves, transpiration, water absorption, the 

upward transport of crude sap and also the 

photosynthesis devolving intense [4]. 

 Between optimal and maximum temperature 

(45° C), the intensity of the photosynthesis decreases 

as faster as the temperature is being higher and more 

time acting [4]. 

 Analyzing the correlation between leaf 

temperature and transpiration rate was found a positive 

correlation, so, when the temperature increases, the 

transpiration rate increases to [1, 2]. 

 In photosynthesis, chlorophyll is essential, 

large quantities from leaves being used effectively in 

low light intensities, although it was found that there is 

not a direct proportionality between the amount of 

chlorophyll from leaves and photosynthesis intensity, 

the real relationship being based on the assimilator 

number [4 ]. 

  

Materials and Methods 

 
The biological material from the germplasm 

fond of University of Craiova Fruit Growing Research 

& Extension Valcea consists in three varieties 

belonging to P.domestica L.(Early Rivers, Valcean, 

Anna Späth), three varieties of the species P.persica L. 
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(NJC 110, NJC 105 and Chaterine) and three varieties 

of the species P.armeniaca L. (Litoral, Excelsior and 

Comandor). 

Were used for analysis individual leaves, 

which are outside the crown, widely exposed to 

sunlight. 

In August 2010, there have been made 

measurements over the processes of photosynthesis and 

transpiration with the portable device LCpro+ , which 

is based on a automatic and precision recording system 

of several physiological parameters of interest, in direct 

line to the outside temperature of the leaves. 

 The measurements were made in 3 repetitions, 

respectively at 11, 13 and 15 o'clock, each repetition 

being stored in the system database with 10 values. 

 Simultaneously, the light intensity was 

established at the analyzed leaves, also in three 

repetitions and the amount of total chlorophyll in 

leaves, determination that was made in five repetitions. 

 

Results and Discussions 

 
Regarding the characteristics of the limiting 

factors, represented by the outside leaf temperature, 

light intensity and atmospheric pressure, it was 

established that during the day, they have an 

development mechanism to full capacity.  

Thus, as is showed in Table 1, the outside leaf 

temperature it has values between 34,5 and 34,8° C (at 

11 o’clock), 36,6 to 36,9° C (at 13 o’clock) and 36,0 to 

36,3° C (at 15 o’clock), high values which influence 

very significant the good development of plant 

physiological processes. 

It was also notes that the average light 

intensity it is in the optimal deployment parameters, 

between 637 x 100 lux and 681 x 100 lux, the literature 

giving the maximum permissible intensity limit of 

10.000 lux . 

The light intensity influences the rate of 

photosynthesis, so that when light intensity is high, 

increases the rate of photosynthesis, but without 

exceeding the limit, when the light already does not 

have big influence on photosynthesis, because it affects 

chlorophyll. 

The atmospheric pressure remains high 

throughout the day, with slight fluctuations, 

insignificant, in average value of 983 mBar. The large 

values of the atmospheric pressure are characteristic of 

the highest areas of relief, being responsible of an 

influence on physiological processes in plants. 

The largest amount of total chlorophyll was 

determined at the P.domestica L. species (Valcean), 

followed by P.persica L. (NJC 105) and P.armeniaca 

L. (Comandor) (Table 2). 

Given these factors limiting action on plants, 

it was found that genotypes belonging to different 

species of the genus Prunus has a differential behavior 

in terms of photosynthetic activity, differentiation 

existing both between species (P.domestica L., 

P.persica L.  , P.armeniaca L.) and between varieties 

of the same species (Table 3). 

Thus, at the P.persica L. species, the highest 

intensity of photosynthesis took place at Chaterine 

genotype, followed by NJC 110 and NJC 105, 

depending on the limiting factors conditions on the 

specified hours interval. Conformable to the 

repetitions, at 11 o’clock the intensity of 

photosynthesis was highest, followed by 

determinations at 15 o’clock and finally those at 13 

o’clock, when the photosynthesis intensity was reduced 

because the external leaf temperature was very high. 

The photosynthesis and transpiration rates was 

highest at 15 o’clock, followed by those from 13 

o’clock and finally by the determination from 11 

o'clock, the development order on varieties being  

NJC105, NJC 110 and Chaterine for the 

photosynthesis rate and NJC 105, Chaterine and NJC 

110 for the transpiration rate. 

At the P. domestica L. species, photosynthesis 

intensity was maximum at 13 o’clock, followed by the 

observations from 15 o'clock and 11 o’clock, at the  

Early Rivers, Anna Späth, respectively Valcean 

varieties, which had the slowest intensity of 

photosynthesis. 

 Regarding  the photosynthesis rate  and 

transpiration rate, they were conducted most intensely 

at 15 o’clock, followed by observations from 13 and 11 

o’clock, the order of the varieties being Anna Späth, 

Valcean, Early Rivers, for the photosynthesis rate and 

Anna Späth, Early Rivers and Valcean for the  

transpiration rate. 

 At the species P.armeniaca L., photosynthesis 

was achieved with a high intensity at 13 o’clock, then 

at 15 and 11 o’clock, in the following order: 

Comandor, Excelsior, Litoral.  

 Highest photosynthetic rate was achieved at 

13 o’clock, then at 11 o’clock and finally at 15 o’clock, 

at the Comandor, Litoral and Excelsior varieties, the 

order of deployment on the studied varieties being 

maintained also to determine the transpiration rate, 

which manifests itself most intensely at 15 o'clock, 

then at 13 o'clock and at 11 o'clock. 

 From the above data, it shows that there are 

differences within each analyzed species, in accordance 

with the daily environment conditions, but the most 

important thing is that we can classify the species in 

order of their photosynthetic intensity deployment. 

 From here emerges the fact that the P.persica 

L. species has the most intense photosynthetic activity , 

followed by P.armeniaca L. species and P.domestica 

L. species. This statement is supported by numerical 

data in Table 3, recorded with precision LCpro+ device 

and determined in repetitions to better accuracy of 

data.
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Table 1 

Characteristics of temperature, atmospheric pressure and light intensity at the time of analysis observations with the LCpro + device (2010) 

 
 
 
 

 
Table 2 

Total chlorophyll content of several species and varieties of the genus Prunus (2010) 

 

Species Variety 
Total chlorophyll content  

(mg) 

Prunus 

persica L. 

Chaterine 40,1 

NJC 110 39,9 

NJC 105 41,6 

Prunus 

armeniaca L. 

Litoral 33,3 

Excelsior 34,9 

Comandor 36,1 

Prunus domestica L. 

Vâlcean 56,4 

Anna Spath 46,3 

Early Rivers 48,3 
 

 

 

 

 

 

 

The hour 

The outside leaf temperature  

(˚C) 
The average intensity of light 

(lux) 

The average of atmospheric pressure  
(mBar) 

 Min. Max. 

11˚˚ 34,5 34,8 637 x 100 

983,0 13˚˚ 36,6 36,9 681 x 100 

15˚˚ 36,0 36,3 639 x 100 
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Table 3 

The photosynthesis intensity, photosynthesis rate and transpiration rate at several species and varieties belonging to the genus Prunus in different time intervals (2010) 

 

Species Variety 

The intensity of photosynthesis 

(µmol/m²/s) 

The photosynthesis rate 

 (µmol/m²/s) 

The transpiration rate 

 (mmol/m m²/s) 

11°° 13°° 15°° 11°° 13°° 15°° 11°° 13°° 15°° 

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. Min. Max. 

Prunus 

persica L. 

Chaterine 1073 1271 1477 1547 1175 1255 11,5 15,0 12,8 15,3 13,3 15,6 3,6 4,3 5,2 6,5 4,3 5,1 

NJC 110 1075 1325 714 1359 1232 1276 4,0 8,6 10,0 14,1 12,6 13,0 3,7 4,3 5,0 5,9 4,9 5,7 

NJC 105 1225 1284 729 1335 936 1364 14,9 17,5 8,3 14,1 14,1 15,4 4,2 5,1 4,1 6,0 5,4 6,3 

Prunus 

armeniaca 

L. 

Litoral 229 325 177 706 309 449 3,8 4,8 3,8 14,4 3,7 5,3 1,3 2,6 3,5 4,0 2,7 4,1 

Excelsior 784 951 381 523 440 544 4,9 6,9 2,1 4,9 2,1 4,1 1,6 1,9 2,1 2,2 2,3 2,5 

Comandor 363 1413 1325 1349 1175 1268 11,1 14,6 12,3 14,9 3,8 18,3 4,1 4,7 3,9 5,0 4,1 6,0 

Prunus 

domestica 

L. 

Vâlcean 204 415 373 642 291 314 1,8 5,3 6,6 8,7 5,1 9,8 2,2 4,0 2,1 4,2 2,0 2,4 

Anna 

Spath 
410 651 578 1341 702 1134 7,1 10,4 3,6 10,7 4,6 10,7 1,9 3,8 1,9 5,2 4,0 5,8 

Early 

Rivers 
281 934 1201 1242 552 869 1,8 3,9 1,6 9,5 6,5 11,6 2,3 2,7 3,1 4,1 3,8 4,5 
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Conclusions 

 

1. Given to the action of the limiting factors 

represented by the outside leaf temperature, light 

intensity, atmospheric pressure and the total amount of 

chlorophyll, was found that genotypes belonging to 
different species of the genus Prunus has a differential 
behavior in terms of photosynthetic activity, 
differentiation existing both between species 
(P.domestica L., P.persica L.  , P.armeniaca L.) 
and between varieties of the same species. 

    2.   In accordance with the daily environment 

conditions we can classify the species in order of their 

photosynthetic intensity deployment, thus, the 

P.persica L. species has the most intense 

photosynthetic activity, followed by P.armeniaca L. 

and P.domestica L. species. 
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