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Abstract       The purpose of this experiment was to determine the main 
changes in physiological and biochemical indices after applying some 
phosphorous based fertilizers. The following physiological indices were 
studied: Total chlorophyll content (SPAD); Total leaf area (cm

2
); Total quantity 

of dry matter accumulated (%). We used a commercial gherkin cucumber 
genotype that was sowed in june 2, and in july 12 the plants were 
transplanted in bigger pots, having a 10 liters capacity, in a soil mixture: 4 
parts peat: 1 part garden soil: 1 part sandy soil where they remained until the 
end of the experiment. 
 In order for the experiment to run in best conditions it was sustained 
by maintaining soil optimum level of humidity, by applying the necessary 
treatments to control diseases and pests, and all the other specific cares. 
Treatments were performed at different stages of vegetation.   
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Cucumbers are cultivated for fruits in 

greenhouses and field, so that the time grading of 

culture establishment would cover the production of 

fresh crop almost all year long (3). 

Fruits can be consumed in different 

development stages and dimensions, when fresh in 

salads or pickled and conserved in vinegar. It also can 

be used for preparation of different canned vegetable 

ragouts (1).  

Nutritional values of cucumbers are low (19 

calories for 100 g fresh weight), having a reduced dry 

matter content. A higher dry matter, pectic compound 

and vitamin content have the younger cucumbers. 

Fruits contain: 0.7-1.1% proteins, 0.44-0.57% minerals 

(mostly potassium), a significant concentration of 

vitamins (14.5 mg/100 fresh weight ascorbic acid, 

panthotenic and nicotinic acid), B complex vitamins 

(B1, B2 and B6). The essential oils from cucumbers 

give their specific aroma. Also, they contain 

cucurbitaceous, which are located in peduncle and 

migrate due to high temperature and humidity 

fluctuations or when spindles are injured (2).  

Phosphorus is an indispensable mineral for 

plants. Phosphorus content of plants varies between 

0.2-1.5%. Both in cytoplasm and extracellular space, 

phosphorus can be found mostly as free phosphoric 

anions (P2O4
3-

). Earth shell contains in average 0,12 % 

P2O5. Only 1 to 5% of the total phosphorus content of 

soil is accessible to plants (soluble phosphorus) (5). 

Physiological role – in synthesis of nucleic 

acids, of coenzymes (NADP
+
; NAD

+
; etc.), of phytin, 

phosphoric esters and mono-carbohydrates. P can be 

found in the structure of complex lipids, biological 

membranes and nucleotides. In plant growing and 

development, P has an antagonistic effect with 

nitrogen, shortening the vegetative period and 

fastening the generative processes (fruit and seed 

development) (4). It determines higher tolerance to 

cold, drought by stimulation of active osmotic 

substances in vacuolar juice. In interdependence with 

K, Ca and Mg, phosphorus determines also an 

increased tolerance to diseases and pests (6). 

 

Material and Method 

 
For this experiment used a commercial gherkin 

Levina Mix cucumber hybrid. The research were 

performed in the Plant physiology laboratory from 

Banat’s University of Agricultural Sciences and 

Veterinary Medicine from Timisoara. 

The Quantitative determination of chlorophyll 

pigments in leaves was made by chlorophyll meter 

(SPAD 502 Konica-Minolta). The chlorophyll meter 

determine the relative chlorophyll content, by 

measuring the total leaf absorbance in two wavelength 

intervals; The amount of dry matter was determined by 

the difference between the weight of fresh material and 

its humidity using Kern MLS 50 moisture content 

analyzer. For these measurements we used the 

following parts of the plant: root, stem and leaf and the 

total leaf area of plants was measured using a portable 

leaf area meter (LA 300, ADC Bioscientific Ltd., 

U.K.). All the leaves were scanned using the 

equipment and the values were expressed in cm
2
. 
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The experiment was placed in an Experimental 

station from Banat’s University of Agricultural 

Sciences and Veterinary Medicine from Timisoara. 

There were 3 experimental variants, each variant 

having 13 pots (Fig.1). 

In order for the experiment to run in best 

conditions it was sustained by maintaining soil 

optimum level of humidity, by applying the necessary 

treatments to control diseases and pests, and all the 

other specific cares 

Results was colected in  8.5 BBCH development 

stage.

 

 

 

 

           
 

                  
 

 

Fig. 1. Aspects of the experiments with different doses of phosphorus in cucumber 

 

Results Obtained 

 
Phosphorus content in plants varies between 

0.2 and 1.5%. Both the cellular juiceand phosphorus in 

the extracellular space is mostly in the form of free 

phosphoricanions (P2O43-). Crust contains on average 

0.12% P2O5. Of total phosphoruspresent in soil only 1 

to 5% is potentially digestible (soluble phosphorus).
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Fig. 2. Dry matter content per experimental variant 

 

Table 1 

Variance analysis regarding total dry matter content 

 

Variance 
source 

GL MS 
F 

calculat 

Total 5   

Repetitions 1   

Variants 2 43.89662  

Error 2 0.082117 534.56** 

 
The “f’ test (Tab.1) sows that the treatments 

applied determined significant differences (p≤0.01) in 

terms of total dry matter content. However it may be 

noted that the highest percentage of dry matter 

accumulated was for the treatment applied in 

experimental variant V3 (SSP) 23.5% and the lowest 

percentage was for V2 (14.32 %) (Fig. 2). 

 

 

 

 
Fig. 3. Leaf area per treatment for studied cucumber hybrid 
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Table 2  

Variance analysis in regarding plant leaf area 

 

Variance 
source 

GL MS Calc. F 

Total 8   

Repetitions 2   

Variants 2 5413196  

Error 4 2996973 1.81 

 
The variance analysis (Tab.2) sows that 

treatments applied determine no significant differences 

in terms of total leaf area expressed in cm
2
. However it 

can be noted that for the treatment applied in 

experimental variant V2 (6:12:24+SSP) the highest 

total leaf area was recorded (7329.67 cm
2
) while a 

lowest leaf area 4906.6 cm
2
 was recorded in V3 (SSP) 

variant (Fig.3). 

 

 

 

 
Fig. 4. Cucumber fruit lengh per experimental variant 

 

 

Table  3  

Variance analysis regarding cucumber fruit lengh 

 
Variance 
source 

GL MS Calc. F 

Total 8   

Repetitions 2   

Variants 2 16.31168  

Error 4 2.080011 7.84* 

 
The variance analysis (Tab.3) sows that the 

treatments applied determine significant differences 

(p≤0.05) in terms of cucumber fruit lengh. However it 

may be noted that cucumber fruit lengh was the highest 

for the treatment applied in experimental variant V1 

(6:12:24) while a decrease can be observed in V3 (SSP) 

(Fig. 4). 
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Fig. 5. Chlorophyll content per treatment for studied cucumber hybrid 

Table  4  

Variance analysis in regarding plant chlorophyll content 

 
Variance 
source GL MS Calc. F 

Total 26   

Repetitions 8   

Variants 2 1318.445  

Error 16 32.30398 40.81** 

 
The variance analysis (Tab.4) sows that 

treatments applied determine significant differences 

(p≤0.01) in terms of total chlorophyll content 

expressed in SPAD units. However it can be noted that 

for the treatment applied in experimental variant V2 

(6:12:24+SSP) the highest chlorophyll content was 

recorded (38.23 SPAD) while the lowest chlorophyll 

content 17.08 SPAD was recorded in V3 (SSP) (Fig. 5). 

 
Conclusions 
 

- In terms of total chlorophyll content (SPAD) 

on V2 (6:12:24+SSP) variant can be found a higher 

level, existing significant differences between the 

three experimental variants. 

- For total leaf area per plant differences can be 

observed between the treatments applied thus, 

higher values of leaf area were recorded for V2 

compared to variant V1 and V3 (SSP). 

- Regarding the percentage of dry matter was 

found that there are significant differences 

between the three experimental variants, thus a 

higher percentage was registred by V3 (SSP). 

- In terms of fruit length, the variant were SSP 

fertilizer was applied recorded higher values but 

the differences between variants are not 

statistically assured. 
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