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Abstract       Physiological research regarding influence of organic fertilization 
on sandy soils were performed on watermelons plants (Citrullus lanatus 
Thunb. Matsum. & Nakai) cultivated on the area Dabuleni, Dolj.  

This paper presents the results of the physiological research in 
watermelon plants - the Rica F1 cultivated on sandy soils, in different variants 
of fertilization.  
The intensity of photosynthesis at lunch shows higher values in plants 
fertilized with 4 t/ha Orgevit + Maxiroot (21.79 μmol CO2/m

2
/s) and lower 

values at the plants fertilized with 2 t/ha Orgevit + Maxiroot + Zeolitic Tuff 
(12.42 μmol CO2/m

2
/s).The intensity of transpiration at lunch shows higher 

values in plants fertilized with 4 t/ha Orgevit+ Maxiroot+Zeolitic Tuff (7.36 
mmol H2O/m

2
/s) and lower values at the plants fertilized with 2 t/ha Orgevit+ 

Maxiroot+Zeolitic Tuff (5.93 mmol H2O/m
2
/s). The watermelon plants have the 

highest chlorophyll content in mature leaves fertilized with 4 t/ha Orgevit + 
Maxiroot and the lowest chlorophyll content in young leaves fertilized with 2 
t/ha Orgevit + Maxiroot.   
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Citrullus lanatus Thunb. Matsum. & Nakai is a 

plant originally from the african continent and this is 

grown throughout the world due tasty fruit and large 

size. 

The physiological researches have been carried 

out within the research program (2008) entitled: 

"Research on the foundation and development of 

technology for cultivation of watermelon grafted 

plants, in order to obtain biological production in sandy 

soils areas".  

The sandy soils are considered poorly supplied 

in mineral substances and therefore in order to obtain 

biological watermelons, the organic fertilization of 

crops is necessary, in accordance with the rules of an 

ecological agriculture. 

On the sandy soils due to the low natural 

fertility and climatic conditions characterized by 

thermal and hydric stress, watermelon cultivation 

requires the application of biological green 

technologies [5]. 

Photosynthesis was influenced both by climatic 

factors of the area as well as substances used to 

fertilize plants. Bioactive fertilization substances 

influenced the speed of the physiological processes in 

plants watermelons grown on sand. Photosynthetic 

active radiation was influenced by light intensity 

during the day exhibited a diurnal variation [6]. 

The photosynthesis intensity rises until 1 p.m. at 

the plants that grow in low light, plants for which light 

and temperature do not show excessive variations. 

After 1 p.m. there is a decrease in the process and it 

stops at night. As far as the plants that grow in bright 

light, plants are concerned the stomates close and there 

is a rise in water shortage in leaves because of the high 

temperature and relative low air humidity during the 

day. This process leads to the diminution in the 

photosynthesis intensity [1]. 

The linear regressions performed between the 

photosynthesis rate and the photosynthetic active 

radiation, show a strong positive correlation to the 

plants fertilized with 2 t/ha Orgevit (R
2
 = 0.96) and a 

weaker positive correlation to the plants fertilized with 

30 t/ha Manure (R
2
 = 0.51). The linear regressions 

performed between the transpiration rate and the 

photosynthetic active radiation, show a strong positive 

correlation to the plants fertilized with 4 t/ha Orgevit 

(R
2
 = 0.97) and a weaker positive correlation to the 

plants fertilized with 60 t/ha manure (R
2
 = 0.78) [4]. 

The young leaves have the highest intensity of 

the transpiration process and as they get older, the 

transpiration intensity decreases, the lower values 

being recorded at senescent leaves [2]. 

Physiological research were made in 

watermelon plants - the Rica F1 cultivated on sandy 

soils, in different variants of fertilization with Orgevit, 

Maxiroot and Zeolitic Tuff.  

Orgevit is an organic fertilizer in the form of 

pellets derived from organic substances of natural 

origin and contain micro and macroelementele needed. 

This contains a large percentage of organic elements 
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that are essential for maintaining soil fertility, eases up 

the gradual absorption of the nutrients from the soil, 

improves soil structure and increases water retention 

capacity. 

Maxiroot is a specialist product to be used 

after planting in order to promote strong and healthy 

root production and growth. This is recommended for 

use during periods that require high phosphorus levels 

such as for seedlings, transplants, young plants and 

established plants during periods of stress when active 

root growth is or has been reduced. 

The use of zeolitic volcanic tuff in agriculture 

might be an alternative for fertilizing and amending 

low fertile soils as part of practicing an ecological 

agriculture. As rigid porous media, zeolitic volcanic 

tuff can absorb and retain large amounts of water, thus 

acting as a reservoir of available water. The results 

with report to humidity showed indeed the increase of 

humidity for the soil treated with zeolitic tuff [7]. 

 

Material and Method 

 
The physiological research consisted in the 

analysis of the photosynthesis and transpiration 

intensity, established correlations between these 

processes and the intensity of photosynthetic active 

radiation incident on the leaf surface and also 

determinated the chlorophyll content, on July 7
th

 2009.  

The watermelon plants on which physiological 

measurements were made were represented by the Rica 

F1 hybrid, cultivated on the following fertilization 

variants: plants fertilized with 2 t/ha 

Orgevit+Maxiroot, plants fertilized with 2 t/ha 

Orgevit+Maxiroot+Zeolitic Tuff, plants fertilized with 

4 t/ha Orgevit+Maxiroot, plants fertilized with 4 t/ha 

Orgevit+Maxiroot+Zeolitic Tuff. 

The Orgevit is a granular organic fertilizer, 

which is administered on the surface of the soil and it 

is then incorporated in the land.  The Maxiroot is s a 

completely water soluble fertilizer; for optimum results 

Maxiroot should be used in a programme and in 

combinations with other fertilizers.  

The effect of the volcanic Zeolite Tuff on the 

physical state of the soil was reflected by the 

improvement of the soil structure, estimated by the 

increase of the water-stable aggregates. The importance 

of the water-stable aggregates consists in the fact that 

they are less influenced of heavy rains and they are not 

easily decomposed in their elemental structural 

particles. As a result, the water stagnation is 

diminished, and the air and water regime of the soil 

becomes better [3]. 

The intensity of photosynthesis and 

transpiration were made by using the portable 

photosynthesis analyzer LCpro+, system which enables 

automatic recording and other parameters 

(photosynthetic active radiations, leaf temperature 

etc.).  The results obtained were graphically 

represented and statistically interpreted.The content of 

the chlorophyll pigments was estimates by Minolta 

SPAD 502 chlorophyll meter.  

 

Results 

 
Physiological researches regarding effects of 

organic fertilization were made in watermelon plants 

cultivated in different variants of fertilization. The 

watermelon plants fertilization with 2 t/ha 

Orgevit+Maxiroot and 4 t/ha Orgevit+Maxiroot are 

represented in Fig. 1 and  Fig. 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Citrullus lanatus - plants fertilized 

with 2 t/ha Orgevit+Maxiroot  (Original). 
 

 

Fig. 2 Citrullus lanatus - plants fertilized 

with 4 t/ha Orgevit+Maxiroot  

(Original). 
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The intensity of photosynthesis at  watermelon 

plants cultivated on sandy soils in different organic 

fertilization variants presents, in generally, low values 

in the morning due to the low light intensity and low 

temperature, maximum values at noon due to the 

increasing light intensity and temperature and low 

values in the evening as a result of the decreasing light 

intensity, of the gradual decreasing temperature. Note 

that the intensity of photosynthesis at lunch shows 

higher values in plants fertilized with 4 t/ha Orgevit + 

Maxiroot (21.79 μmol CO2/m
2
/s) and lower values at 

the plants fertilized with 2 t/ha Orgevit + Maxiroot + 

Zeolitic Tuff (12.42 μmol CO2/m
2
/s) - Fig. 3 and  Fig. 

4.
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The intensity of transpiration at watermelon 

plants presents increases from dawn when the opening 

of stomata takes place, presents a maximum value 

during the afternoon when the temperature is higher 

and the air relative humidity is lower, and towards 

evening the reduction of the transpiration process takes 

place. Note that the intensity of transpiration at lunch 

shows higher values in plants fertilized with 4 t/ha 

Orgevit+ Maxiroot+Zeolitic Tuff (7.36 mmol 

H2O/m
2
/s) and lower values at the plants fertilized with 

2 t/ha Orgevit+ Maxiroot+Zeolitic Tuff (5.93 mmol 

H2O/m
2
/s) - Fig. 5 and  Fig. 6.
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Fig. 3. The photosynthesis intensity at Citrullus 

lanatus plants fertilized with 2 t/ha Orgevit+Maxiroot 

and 2 t/ha Orgevit+Maxiroot+Zeolitic Tuff. 

Fig. 4. The photosynthesis intensity at Citrullus 

lanatus plants fertilized with 4 t/ha Orgevit+Maxiroot 

and 4 t/ha Orgevit+Maxiroot+Zeolitic Tuff. 

Fig. 5. The transpiration intensity at Citrullus lanatus 

plants fertilized with 2 t/ha Orgevit+Maxiroot and 2 

t/ha Orgevit+ Maxiroot+Zeolitic Tuff. 

 

Fig. 6. The transpiration intensity at Citrullus 

lanatus plants fertilized with 4 t/ha 

Orgevit+Maxiroot and 4 t/ha Orgevit+ 

Maxiroot+Zeolitic Tuff. 
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The photosynthetic active radiations have a 

role in the induction of photosynthesis and 

transpiration by performing photoactive opening 

movements of the stomata and by increasing the leaves 

temperature. 

The photosynthetic active radiation incident 

on the leaf surface presents an increase beginning in 

the morning (8 a.m.) when the values are of 1306 

µmol/m
2
/s for plants fertilized with 2 t/ha 

Orgevit+Maxiroot and of 1326 µmol/m
2
/s  for plants 

fertilized with 2 t/ha Orgevit +Maxiroot+Zeolitic Tuff, 

they grow until after noon (12 p.m.) when the values 

are of 1630 µmol/m
2
/s for plants fertilized with 2 t/ha 

Orgevit +Maxiroot and of 1509 µmol/m
2
/s for plants 

fertilized with 2 t/ha Orgevit +Maxiroot+Zeolitic Tuff, 

while towards the evening (4 p.m.) the values decrease 

gradually to 1238 µmol/m
2
/s for plants fertilized with 2 

t/ha Orgevit +Maxiroot and to 1123 µmol/m
2
/s for 

plants fertilized with 2 t/ha Orgevit +Maxiroot+Zeolitic 

Tuff.  Also, the photosynthetic active radiation presents 

an increase beginning in the morning (8 a.m.) when the 

register values are of 1396 µmol/m
2
/s for plants 

fertilized with 4 t/ha Orgevit+Maxiroot and of 1321 

µmol/m
2
/s  for plants fertilized with 4 t/ha Orgevit 

+Maxiroot+Zeolitic Tuff, they grow until after noon 

(12 p.m.) when the values are of 1456 µmol/m
2
/s for 

plants fertilized with 4 t/ha Orgevit +Maxiroot and of 

1490 µmol/m
2
/s for plants fertilized with 4 t/ha Orgevit 

+Maxiroot+Zeolitic Tuff, while towards the evening (4 

p.m.) the values decrease gradually to 1177 µmol/m
2
/s 

for plants fertilized with 4 t/ha Orgevit +Maxiroot and 

to 1028 µmol/m
2
/s for plants fertilized with 4 t/ha 

Orgevit +Maxiroot+Zeolitic Tuff.  

The temperature of the plants generally 

depends in a large measure on the ambient air 

temperature, and on the transpiration intensity.  The air 

temperature increase in the morning (8 a.m.) when the 

values are of 27.9 °C, a increase at noon (12 a.m.) 

when the values are of 35.1 °C and a slight decrease in 

the evening (4 p.m.) when the values are of 31.5 °C. 

The linear regressions carried out between the 

photosynthesis intensity and the photosynthetic active 

radiation show a positive correlation to the plants 

fertilized with 2 t/ha Orgevit+Maxiroot (the coefficient 

of determination R
2
 = 0.86) and a positive correlation 

to the plants fertilized with 2 t/ha Orgevit 

+Maxiroot+Zeolitic Tuff (the coefficient of 

determination R
2
 = 0.65); the linear regressions carried 

out between the photosynthesis intensity and the 

photosynthetic active radiation show a positive 

correlation to the plants fertilized with 4 t/ha Orgevit 

+Maxiroot (the coefficient of determination R
2
 = 0.80) 

and a positive correlation to the plants fertilized with 4 

t/ha Orgevit +Maxiroot+Zeolitic Tuff (the coefficient 

of determination R
2
 = 0.76) - Fig. 7 and  Fig. 8.
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The linear regressions carried out between the 

transpiration intensity and the photosynthetic active 

radiation show a positive correlation to the plants 

fertilized with 2 t/ha Orgevit+Maxiroot (the coefficient 

of determination R
2
 = 0.87) and a strong positive 

correlation to the plants fertilized with 2 t/ha Orgevit 

+Maxiroot+Zeolitic Tuff (the coefficient of 

determination R
2
 = 0.95); the linear regressions carried 

Fig. 7. The correlation between the photosynthesis 

intensity and photosynthetic active radiation in Citrullus 

lanatus plants fertilized with 2 t/ha Orgevit+Maxiroot 

and 2 t/ha Orgevit+Maxiroot+Zeolitic Tuff. 

Fig. 8. The correlation between the photosynthesis 

intensity and photosynthetic active radiation in Citrullus 

lanatus  plants fertilized with 4 t/ha Orgevit+ Maxiroot and 

4 t/ha Orgevit+Maxiroot+Zeolitic Tuff. 
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out between the transpiration intensity and the 

photosynthetic active radiation show a strong positive 

correlation to the plants fertilized with 4 t/ha 

Orgevit+Maxiroot (the coefficient of determination R
2
 

= 0.92) and a positive correlation to the plants fertilized 

with 4 t/ha Orgevit+Maxiroot+Zeolitic Tuff (the 

coefficient of determination R
2
 = 0.81) - Fig. 9 and  

Fig. 10. 
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In the cucumber plants fertilization with 4 t/ha 

Orgevit+Maxiroot shows a higher content in 

chlorophyll at young leaves with 7.10 % and a higher 

content in chlorophyll at mature leaves with 17.29 %, 

compared with plants fertilization with 2 t/ha Orgevit 

+Maxiroot (Fig. 11). 
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Fig. 9. The correlation between the transpiration 

intensity and photosynthetic active radiation in Citrullus 

lanatus plants fertilized with 2 t/ha Orgevit+Maxiroot 

and 2 t/ha Orgevit+Maxiroot+Zeolitic Tuff. 

Fig. 10. The correlation between the transpiration 

intensity and photosynthetic active radiation in Citrullus 

lanatus  plants fertilized with 4 t/ha Orgevit+ Maxiroot 

and 4 t/ha Orgevit+Maxiroot+Zeolitic Tuff. 

 

Fig. 11. The chlorophyll content at the leaves of Citrullus lanatus  
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Conclusions 

 
In watermelon plants cultivated on sandy soils 

can be seen as the photosynthesis intensity and 

transpiration intensity, during the day, presents a 

minimum in the morning, a maximum after lunch and a 

minimum toward the evening, but present different 

values depending on the variants of fertilization. 

The intensity of photosynthesis and 

transpiration varies depending on the light radiation 

received by leaves, which are dependent on the 

position of leaves on plants. At the watermelon plants 

analyzed was established a positive correlations 

between these physiological process intensity and 

photosynthetic active radiation incident on the surface 

of the leaf. 

The linear regressions performed between the 

photosynthesis intensity and the photosynthetic active 

radiation, show a strong positive correlation to the 

plants fertilized with 2 t/ha Orgevit+Maxiroot (R
2
 = 

0.86) and a low positive correlation to the plants 

fertilized with 2 t/ha Orgevit +Maxiroot+Zeolitic Tuff  

(R
2
 = 0.65).  

The linear regressions performed between the 

transpiration intensity and the photosynthetic active 

radiation, show a strong positive correlation to the 

plants fertilized with 2 t/ha Orgevit +Maxiroot+Zeolitic 

Tuff  (R
2
 = 0.95) and a low positive correlation to the 

plants fertilized with 4 t/ha Orgevit+Maxiroot+Zeolitic 

Tuff (R
2
 = 0.81). 

In watermelon plants has registered the 

highest chlorophyll content in mature leaves fertilized 

with 4 t/ha Orgevit+Maxiroot (49.5 SPAD units) and 

the lowest in chlorophyll content in young leaves 

fertilized with 2 t/ha Orgevit+Maxiroot (36.6 SPAD 

units). 
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