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Abstract       Research regarding influence of organic fertilization on the 
physiological processes intensity were performed on watermelons plants 
(Citrullus lanatus Thunb. Matsum. & Nakai) - Rica F1 hybrid, cultivated on 
sandy soil, in field conditions, at the CCDCPN, Dăbuleni, Dolj.  
This paper presents the results of the physiological research in watermelon 
plants - the Rica F1 hybrid obtained by applying the fertilization with Manure, 
Maxiroot and Zeolitic Tuff, in different doses of application. The intensity of 
photosynthesis, on during the day, shows the highest values at noon (12 
a.m.) for watermelon plants fertilized with 30 t/ha Manure+Maxiroot+Zeolitic 
Tuff and the lowest values in the morning (8 a.m.) for plants fertilized with with 
30 t/ha Manure+Maxiroot. The intensity of transpiration present the highest 
values at noon (12 a.m.) for watermelon plants fertilized with fertilization with 
60 t/ha Manure+Maxiroot+Zeolitic Tuff and the lowest values in the morning 
(8 a.m.) for the plants fertilized with 30 t/ha Manure+Maxiroot. The 
watermelon plants have the highest chlorophyll content in mature leaves 
fertilized with 60 t/ha Manure+Maxiroot and the lowest chlorophyll content in 
young leaves fertilized with 30 t/ha Manure+Maxiroot.   
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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".  

Taking into account that watermelons are 

frequently cultivated on sandy soils, along with 

technological stages, the fertilization is necessary for 

obtaining quantitative and qualitative production. 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.  
Because of low natural fertility and climate 

conditions characterized by excessive heat and 

insufficient rainfall, the sandy soils can be considered 

as a poor part of farming area. For getting watermelons 

will cultivate biological varieties of watermelons the 

best adapted environmental conditions and will use the 

types and doses of organic fertilizers, the use of 

mycorrhizae to increase the efficiency of use of water 

and organic fertilizer, organic natural products and 

methods to limit and control of pathogens and pests 

[9]. 

Citrullus lanatus Thunb. Matsum. & Nakai  

(watermelon plants) is a plant originally from the 

african continent and this is grown throughout the 

world due tasty fruit and large size. 

The watermelon plants on which 

physiological measurements were made were 

represented by the Rica F1 hybrid, cultivated on sandy 

soils that were administered organic fertilizers 

(Manure, Maxiroot, Zeolitic Tuff), in different doses.  

Organic manures can serve as alternative to 

mineral fertilizers [4] for improving soil structure [2] 

and microbial biomass [8]. Maxiroot is a specialist 

product to be used after planting in order to promote 

strong and healthy root production and growth. It 

increases the plant’s resistance to root diseases. The 

use of zeolitic volcanic tuffs in agriculture might be an 

alternative for treating soils, as part of the trend for 

practising an ecological agriculture. The zeolitic 

volcanic tuff cannot be considered just as a fertilizer 

because it is unable to supply adequate amounts of 

essential nutrients to soil and then make them available 

to plants. However, it can be used in conjunction with 

fertilizers and organic enhancements. NH4+ and K+ 

modified zeolites behave like slow-release nitrogen or 

potassium fertilizers as part of the uptake of nutrients 

by plants and may improve soil fertility and water 

retention [7]. 

Photosynthesis rate varies according to 

climatic factors and agrotechnical action. 

Photosynthesis the diurnal variations due to 

concomitant action of physiological parameters, 
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represented by external factors and internal factors. 

Among the external factors, the intensity of 

photosynthesis is limited by CO2 concentration, 

temperature and light [1]. 

During the day the highest values of the 

photosynthesis intensity were recorded at noon (12 

a.m.) for watermelon plants fertilized with 30 t/ha 

Manure (24.12 µmol CO2/m
2
/s) and the lowest values 

were recorded in the morning (8 a.m.) for the plants 

fertilized with 30 t/ha Manure (8.88 µmol CO2/m
2
/s). 

During the day the highest values of the transpiration 

intensity were recorded at noon (12 a.m.) for 

watermelon plants fertilized with 2 t/ha Orgevit (6.23 

mmol H2O/m
2
/s) and the lowest values were recorded 

in the morning (8 a.m.) for the plants fertilized with 30 

t/ha Manure (2.88 mmol H2O/m
2
/s) [5]. 

Bioactive fertilization substances of 

watermelons positively influenced all variants leaf 

index and photosynthetic rate compared to the 

unfertilized control. Diurnal maximum was recorded in 

the variant fertilized with Bionat evaporated water is 

harnessed very effectively increasing the rate of 

photosynthesis and the production of watermelons [6]. 

 

Material and Method 

 
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 30 t/ha 

Manure+Maxiroot, plants fertilized with 30 t/ha 

Manure+Maxiroot+Zeolitic Tuff, plants fertilized with 

60 t/ha Manure+Maxiroot, plants fertilized with 60 t/ha 

Manure+Maxiroot+Zeolitic Tuff. 

The Manure is considered to be a natural 

fertilizer, full and complex, which help improve the 

soil structure, the humus content and the useful 

microorganisms. 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. 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 Zeolites represent a specific group of the 

hydrated aluminium silicate, containing Ca, K, Mg, Fe 

and Na. Due to their high cation-exchange capacity 

they are able to adsorb and continuously release water, 

other molecules and certain cations. Consequently, 

zeolites may be used for soil improvement [3]. 

This paper's aim is to study physiological 

processes intensity of watermelon plants was 

established with the ultra compact photosynthesis 

measurement system Lci. The results obtained were 

graphically represented and statistically interpreted. 

The chlorophyll content was estimates by Minolta 

SPAD 502 chlorophyll meter. 

 

Results 
The morphological aspect of watermelon 

plants, Rica F1 hybrid, cultivated in different 

fertilization variants is shown in  Fig. 1 and  Fig. 2.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Citrullus lanatus - plants fertilized 

with 30 t/ha Manure + Maxiroot (Original). 

 

 

Figure 2. Citrullus lanatus - plants fertilized 

with 60 t/ha Manure + Maxiroot (Original). 
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The physiological research were carried out 

on July 7
th

 2009 and consisted of analyzing the diurnal 

dynamics of the physiological processes 

(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 

in watermelon plants, in different organic fertilization 

variants.  

The photosynthesis intensity in watermelon 

plants presents, in generally, low values in the morning 

correlated with low light intensity and temperature and 

with the reduced opening degree of the stomata, 

maximum values at noon correlated with the increasing 

light intensity and temperature and with the opening 

degree of the stomata and low values in the evening as 

a result of the decreasing light intensity, of the gradual 

decreasing temperature and of the decreasing of the 

opening degree of the stomata (Fig. 3 and  Fig. 4).
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The transpiration intensity, during the day, 

presents in generally, low values in the morning 

correlated with the minimum opening of the stomata 

and with the decreasing of the dehydration power of 

the air, maximum values in the afternoon correlated 

with the increasing opening degree of the stomata as a 

result of the increasing light intensity and temperature 

and of the dehydration power of the air, and low values 

towards the evening correlated with low light intensity 

and temperature (Fig. 5 and  Fig. 6).
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Fig. 3. The diurnal dynamics of photosynthesis 

intensity in Citrullus lanatus plants fertilized with 

30 t/ha Manure+Maxiroot and  30 t/ha 

Manure+Maxiroot+Zeolitic Tuff. 

Fig. 4. The diurnal dynamics of photosynthesis 

intensity in Citrullus lanatus plants fertilized with 

60 t/ha Manure+Maxiroot and  60 t/ha 

Manure+Maxiroot+Zeolitic Tuff. 

Fig. 5. The diurnal dynamics of transpiration intensity 

in Citrullus lanatus plants fertilized with 30 t/ha 

Manure+Maxiroot and 30 t/ha 

Manure+Maxiroot+Zeolitic Tuff. 

 

Fig. 6. The diurnal dynamics of transpiration intensity 

in Citrullus lanatus plants fertilized with 60 t/ha 

Manure+Maxiroot and 60 t/ha 

Manure+Maxiroot+Zeolitic Tuff. 
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The photosynthetic active radiations have a 

role in the photosynthesis and transpiration induction 

by carrying photoactive opening movements of the 

stomata and by increasing the temperature of the 

leaves. The results obtained after the research 

regarding the diurnal dynamics of the photosynthetic 

active radiation incident on the leaf surface of Rica F1 

watermelon plants, in different fertilization variants are 

presented in table (Table 1). 

 

Table 1 

The variation of photosynthetic active radiation in watermelons plants 
 

Variants of fertilization at  

watermelons plants 

The photosynthetic active radiation (μmol/m
2
/s) 

Hours: 8
 
a.m. Hours: 12

 
a.m. Hours: 4 p.m. 

Watermelon plants fertilized with 30 t/ha Manure+Maxiroot 1215 1405 1386 

Watermelon plants fertilized with 30 t/ha 

Manure+Maxiroot+Zeolitic Tuff. 

1170 1545 1322 

Watermelon plants fertilized with 60 t/ha Manure+Maxiroot 1157 1576 1308 

Watermelon plants fertilized with 60 t/ha 

Manure+Maxiroot+Zeolitic Tuff. 

1146 1434 1305 

 

Linear regressions performed between the 

intensity of the photosynthesis and the photosynthetic 

active radiation show a strong positive correlation to 

the plants fertilized with 30 t/ha Manure+Maxiroot (the 

coefficient of determination R
2
 = 0.81) and a positive 

correlation to the plants fertilized with 30 t/ha 

Manure+Maxiroot+Zeolitic Tuff (the coefficient of 

determination R
2
 = 0.74)  - Fig. 7.  

Linear regressions performed between the 

intensity of the photosynthesis and the photosynthetic 

active radiation show a strong positive correlation to 

the plants fertilized with 60 t/ha Manure+Maxiroot (the 

coefficient of determination R
2
 = 0.94) and a positive 

correlation to the plants fertilized with 60 t/ha 

Manure+Maxiroot+Zeolitic Tuff (the coefficient of 

determination R
2
 = 0.93) - Fig.  8.
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Linear regressions performed between the 

intensity of the transpiration and the photosynthetic 

active radiation show a strong positive correlation to 

the plants fertilized with 30 t/ha Manure+Maxiroot (the 

coefficient of determination R
2
 = 0.94) and a strong 

positive correlation to the plants fertilized with 30 t/ha 

Manure+Maxiroot+Zeolitic Tuff (the coefficient of 

determination R
2
 = 0.95)  - Fig. 9.  

Linear regressions performed between the 

intensity of the transpiration and the photosynthetic 

active radiation show a strong positive correlation to 

the plants fertilized with 60 t/ha Manure+Maxiroot (the 

Fig. 7. The correlation between the photosynthesis 

intensity and photosynthetic active radiation in Citrullus 

lanatus plants fertilized with 30 t/ha Manure+Maxiroot 

and 30 t/ha Manure+Maxiroot+Zeolitic Tuff. 

Fig. 8. The correlation between the photosynthesis 

intensity and photosynthetic active radiation in Citrullus 

lanatus  plants fertilized with 60 t/ha Manure+Maxiroot 

and 60 t/ha Manure+Maxiroot+Zeolitic Tuff. 
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coefficient of determination R
2
 = 0.98) and a positive 

correlation to the plants fertilized with 60 t/ha 

Manure+Maxiroot+Zeolitic Tuff (the coefficient of 

determination R
2
 = 0.85) - Fig.  10.
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The temperature of the plants generally 

depends in a large measure on the ambient air 

temperature, and on the transpiration intensity which 

limit the temperature of the plants. The research carried 

out on the dynamics of air temperature at the time of 

the physiological tests, show a 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 chlorophyll content. The  plants 

fertilization with 60 t/ha Manure+Maxiroot shows a 

higher content in chlorophyll at young leaves with 

26.01 % and a higher content in chlorophyll at mature 

leaves with 1.43 %, in comparison with plants 

fertilization with 30 t/ha Manure+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 30 t/ha Manure+Maxiroot 

and 30 t/ha Manure+Maxiroot+Zeolitic Tuff. 

Fig. 10. The correlation between the transpiration 

intensity and photosynthetic active radiation in Citrullus 

lanatus  plants fertilized with 60 t/ha Manure+Maxiroot 

and 60 t/ha Manure+Maxiroot+Zeolitic Tuff. 

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

 
The photosynthesis intensity in watermelon 

plants  present the highest values at noon (12 a.m.) for 

watermelon plants fertilized with 30 t/ha 

Manure+Maxiroot+Zeolitic Tuff (22.48 μmol 

CO2/m
2
/s) and the lowest values in the morning (8 

a.m.) for plants fertilized with 30 t/ha 

Manure+Maxiroot (11.69 μmol CO2/m
2
/s).  

The linear regressions performed between the 

photosynthesis intensity and the photosynthetic active 

radiation show a strong positive correlation to the 

plants fertilized with 60 t/ha Manure+Maxiroot (R
2
 = 

0.94) and a low positive correlation to the plants 

fertilized with 30 t/ha Manure+Maxiroot+Zeolitic Tuff 

(R
2
 = 0.74). 

The transpiration intensity present the highest 

values at noon (12 a.m.) for watermelon plants 

fertilized with Fertilization with 60 t/ha 

Manure+Maxiroot+Zeolitic Tuff (6.72 mmol 

H2O/m
2
/s) and the lowest values in the morning (8 

a.m.) for the plants fertilized with 30 t/ha 

Manure+Maxiroot (2.69 mmol H2O/m
2
/s).  

The linear regressions performed between the 

transpiration intensity and the photosynthetic active 

radiation, show a strong positive correlation to the 

plants fertilized with 60 t/ha Manure+Maxiroot (R
2
 = 

0.98) and a low positive correlation to the plants 

fertilized with 60 t/ha Manure+Maxiroot+Zeolitic Tuff 

(R
2
 = 0.85). 

The watermelon plants have the highest 

chlorophyll content in mature leaves fertilized with 60 

t/ha Manure+Maxiroot (42.4 SPAD units) and the 

lowest chlorophyll content in young leaves fertilized 

with 30 t/ha Manure+Maxiroot (29.6 SPAD units). 
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