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Abstract       The research objective was to determine the influence of 
fertilization on the main physiological indexes of tomato. 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 tomato F1 genotype (Coeur de Boef – Holland 
Farm) that was sowed in June 2, and in July 12 the plants were transplanted 
in bigger pots (10 liter) 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 (BBCH 
19, BBCH 65, BBCH 79) [8,9] as follows: V1 : SSP, V2: Yara 6:12:24 + SSP 
and V3: Yara 6:12:24. 
Tomatoes grow and develop fruits in conditions similar to those in area of 
origin. Regarding the temperatures, tomatoes are thermophilic, with different 
requirements depending on phenophase. The minimal temperature for seed 
germination is 10° C depending on variety. Optimal temperature is 24° C. At 
minimal temperature, germination takes place in 10-15 days, but at optimal 
temperatures in 5-6 days [6].   
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The purpose of this experiment was to 

determine the main changes of the physiological 

indices under the influence of tomatoes fertilization.  

Tomatoes are original from Central and South 

America, Peru and Ecuador, the ancestor of present 

genotypes being Lycopersicon esculentum var. 

cerasiforme, which was used in Mexico from year 200 

B.C. The origin centre of tomatoes is situated near 

Vera Cruz and Pueblo, being known hundreds of years 

before the discovery of America by Europeans. In 

Romania tomatoes started to be cultivated only in the 

19
th

 century [2]. 

Tomato is one of the important vegetable 

crops grown throughout the world and ranks next to 

potato in terms of the area but ranks first as a 

processing crop. The current global scenario firmly 

emphasizes the need to adopt eco-friendly agricultural 

practices for sustainable food production [4].  

Tomatoes (Lycopersicon  esculentum Mill.)  

are widely consumed  either  fresh  or processed.  

Tomatoes  are  known  as  health  stimulating  fruit 

because  of  the  antioxidant  properties of their main 

compounds [7].   
The tomatoes are important for the fruits, 

which are consumed when ripen. Green tomatoes are 

used for pickles. The high importance in alimentation 

is due the numerous ways of use: fresh tomatoes are 

used in salads, cooked in soups and broths, for sauce, 

filled tomatoes, ketchup, tomato juice, etc. Tomatoes 

contain vitamins, sugars, minerals, amino-acids and 

organic acids [3]. From the tomato yield obtained on 1 

hectare it can be obtained 2660 kg of dry matter, 1384 

kg sugars, 1444 kg proteins, 228 kg minerals and 10 kg 

ascorbic acid. Due to the high alkali content (5 mg/100 

g fresh matter), tomatoes had a favourable effect on 

human organism.  

In Romania tomatoes are annual plants, even 

if in areas of origin they are perennials. In greenhouse 

conditions, tomatoes can survive several year [6]. 

 

Material and Method 
 

The research were performed in the Plant 

physiology laboratory from Banat’s University of 

Agricultural Sciences and Veterinary Medicine from 

Timisoara. There were 3 experimental variants, each 

variant having 13 pots. The experimental variants were 

V1 : SSP, V2: Yara 6:12:24 + SSP and V3: Yara 

6:12:24. We used a commercial tomato F1 genotype 

(Coeur de Boef – Holland Farm) that was sowed in 

June 2, and in July 12 the plants were transplanted in 

bigger pots (10 liter) in a soil mixture: 4 parts peat: 1 



 94 

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. 

The following physiological indices were 

studied: total chlorophyll content (SPAD units), total 

leaf area (cm
2
) and dry matter accumulated (%).  

Quantitative determination of chlorophyll 

pigments in leaves it was carried out by using 

chlorophyll meter. According with this principle the 

chlorophyll meter give a numerical value, in SPAD 

units (single photon avalanche diode) that is directly 

proportional with the chlorophyll content in leaf. The 

total chlorophyll content index was determined by 

using the formula: CCI = 0,9640 + 0,1850 SPAD – 

0,0020 SPAD
2
 + 0,0002 SPAD

3
 

Total leaf area was determined using a non-

destructive method, with Leaf Area Meter AM-300 

scanner (Fig.1).  
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 

analyser (Fig. 2). For these measurements we used the 

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

Data from different determinations and 

analysis carried out on cell mass growth rate or 

secondary metabolites content were statistically 

processed, the estimates values, standard average 

deviation and variation coefficient being determined, 

also the principal component analysis and multivariate 

analysis [1]. 

 

                                                          

Fig. 1 Determining the total leaf area by using the AM 300 

scanner 

Fig. 2 The Kern thermobalance used for the determination 

of dry matter 

       
Results  

 
The variance analysis (Tab. 1) sows 

significant differences between the three applied 

treatments in terms of total chlorophyll content in 

SPAD units. However it may be noted that for the 

treatment applied in experimental variant V1 (6:12:24) 

the highest total chlorophyll content was recorded 

(43.82 SPAD) while the lowest content was recorded in 

V2 variant (39.2 SPAD) (fig.3).

 

 

                                               Table 1 

Variance analysis regarding total chlorophyll content 

Variance 

source 
GL MS Calc. F. 

Total 14     

Repetitions 4    

variations 2 27,05   

error 8 1,14 23,75** 

 
                                                                                                                                                

 

 

 
 

 

 
 

 

 

 

 

 

Fig. 3 Total chlorophyll content per experimental variant of tomato - 19 BBCH 
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The variance analysis (Tab.2) sows no 

significant differences between the three applied 

treatments in terms of total dry matter content. 

However it may be noted that for the treatment applied 

in experimental variant V3 (SSP) the highest 

percentage of dry matter accumulated (12.06%) (fig.4).

 

              Table 2  

Variance analysis regarding total dry matter content 

Variance 

source 
GL MS Calc.F 

Total 5     

Repetitions 1    

Variant 2 0,23595   

Error 2 1,50005 0,16 

  
                                                                                                                                             

 

 
 

 

 
 

 

 
 

 

 
 

 
 

 

Fig. 4. Dry matter content per experimental variant of tomato - 19. BBCH 

 

The variance analysis (tab.3) sows no 

significant differences between the three applied 

treatments in terms of total leaf area expressed in cm
2
. 

However it can be noted that for the treatment applied 

in experimental variant V1 (6:12:24) the highest total 

leaf area was recorded (4291.61 cm
2
) while a lowest 

leaf area 3175.8 cm
2
 was recorded in V2 (6:12:24+SSP) 

variant (fig.5). 

 

                    Table 3  

Variance analysis in regarding plant leaf area 
Variance 
source 

GL MS Calc.F 

Total 5     

Repetitions 1    

Variants 2 703154,4   

Error 2 324880,1 2,16 

                        

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. Total leaf area per plant and treatment for studied tomatoes- 19. BBCH 
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The variance analysis (tab.4) sows significant 

distinct differences between the three applied 

treatments in terms of total chlorophyll content in 

SPAD units. However it may be noted that for the 

treatment applied in experimental variant V2 (6:12:24) 

the highest total chlorophyll content was recorded 

(47.18 SPAD) while the lowest content was recorded in 

V3 variant (43.53 SPAD) (fig.6). 

 
Table 4 

Variance analysis regarding total chlorophyll content 
Variance 

source 
GL MS Calc. F 

totala 26     

repetitii 8    

variante 2 32,37481   

eroare 16 3,100231 10,44** 

 
                                                                                                                                        

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 

Fig. 6. Experimental results in terms of total chlorophyll content – 5.1. BBCH 

 

The variance analysis (tab.5) sows significant 

distinct differences between the three applied 

treatments in terms of total leaf area expressed in cm
2
. 

However it may be noted that for the treatment applied 

in experimental variant V1 (6:12:24) the highest total 

leaf area was recorded (9802.36 cm
2
) while a lowest 

leaf area 4394.13 cm
2
 was recorded in V3 (SSP) variant 

(fig.7).

 

     Table 5 

Variance analysis in regarding plant leaf area 

Variance source GL MS Calc. F 

Total 8     

Repetitions 2    

Variants 2 27968246   

Error 4 688734,9 40,61** 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 7. Total leaf area per plant and treatment for studied tomatoes – 5.1. BBCH 
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The variance analysis (tab.6) sows no 

significant differences between the three applied 

treatments in terms of total dry matter content. 

However it may be noted that for the treatment applied 

in experimental variant V3 (SSP) the highest 

percentage of dry matter accumulated (17.7%) (fig.8).

 

 

  Table 6 

Variance analysis regarding total dry matter content 

 

 

 

 

 

 

 
   

 

 

 

 

 

 

 

 

 

 

Fig. 8. Dry matter content per experimental variant– 5.1. BBCH 

 

Regarding dry matter percentage variation in 

time can be seen that the highest increase was recorded 

in variant V1 (46.81%) while a lower increase rate was 

observed in V2 (18.73%) – Figure 9.

 

 
 

 
 

 Fig. 9. Dry matter content dynamic  

 

About the percentage of leaf area variation in 

time can be seen that the highest increase was recorded 

in variant V2 (200.84%) while a lower increase rate 

was observed in V1 variant (7.66%) – Figure 10.

 

 

 

Variance 

source 
GL MS Calc. F 

Total 5     

Repetitions 1    

Variants 2 8,881717   

Error 2 7,400217 1,20 
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Fig. 10. Total leaf area dynamic 

 

                
 

 

 

               
 

Fig.11 Aspects of the experiments with different doses of fertilization in tomato 
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Conclusions 

 
Conclusions regarding the determination of 

biometric parameters in studied genotypes in BBCH 19  

vegetation stage: In terms of total chlorophyll content 

(SPAD) on V1 (6:12:24) variant can be found a higher 

level while the lowest content was recorded in V2 

where a mixture to “6:12:24+SSP” was applied. For 

total leaf area per plant differences can be observed 

between the treatments applied thus, higher values of 

leaf area were recorded for V1compared to variant V2 

and V3 (SSP). Regarding the percentage of dry matter 

was found that there are no significant differences 

between the three experimental variants. 

Conclusions regarding the determination of 

biometric parameters in studied genotypes in BBCH 51 

vegetation stage: In terms of total chlorophyll content 

(SPAD) on V2 variant can be found a higher level 

while the lowest content was recorded in variant V3. 

Regarding total leaf area per plant differences between 

the treatments applied can be observed, thus higher 

values of leaf area were recorded for V1 

(6:12:24)variant compared to V2 (6:12:24+SSP) and 

V3(SSP). Regarding the percentage of total dry matter 

content was found that a higher percentage was 

recorded in variant V3 compared with V2 version. 
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