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Abstract       Dry matter and nutrient accumulation in tomato plants grown in 
the field is developed in terms of integral curves with increasing and higher 
rates since the formation of the first flowers to their complete formation and 
with smaller portions, even decreasing, starting from the formation of 85 -90% 
of production to the end of vital cycle.În this context foliar fertilization 
complements the soil fertilization in terms of plant intensive consumption.   
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Evaluation and control of soil fertility and plant 

nutrition according to a Diagnosis and 

Recommendation Integrated System (DRIS-Diagnosis 

and Recommendation Integrated System) designed for 

the directing nutrition and fertility, in practice it serves 

as a method of determining quantitatively and 

qualitatively the yields with concrete measures for the 

increase of soil fertility (1,2,3,4,5,9). To explain a 

causal link between the concentration and uptake of a 

nutrient, the crops and these concentrations or between 

the concentrations in soil and those in plants, principles 

were issued that allow integrated interpretation and 

especially useful to managing nutrition and fertilization 

(2,8). 

 The intensive nature of the tomato crop in the 

field, the high and differential level of fertilization 

require interpretations of the concentrations and 

absorption of nutrients in relation to the synthesis of 

plant dry matter. This simultaneous interpretation may 

explain the occurrence of some deficiencies or excesses 

of nutrition, nutrient absorption intensity and often the 

effect of applying nutrients and fertilization (10). 

 The application of foliar complex compositions 

during the plant’s intensive consumption periods 

interferes with the regulation of plant nutrition and 

fertilization. From this point of view, foliar fertilizing 

complements soil fertilization, and the effect of foliar 

fertilization is provided to the extent that the soil has an 

agrochemical optimum level (6,7,11,12,13). In other 

words, the effects of fertilization on soil conditions the 

effects of applying foliar fertilizers. 

 

Material and Methods 

 
Experiments were conducted in Oradea for 

tomato crop grown in the field, on an argic faeoziom 

soil. 

In the case of tomoto crop grown in the field, 

Unirea variety  was used, having a medium vigor, with 

determined growth. 

The established crop benefited from soil 

fertilization with organic and mineral fertilizers and 

with foliar fertilization applied on plants during the 

growing season (Table 1). 

 
Table 1 

Foliar fertilizers assortment applied to field cultivated tomatoes at Oradea 

No. of var. Foliar Assortment* Concentration of solution % 

1 Control assortment sprayed with water  - 

2 Nutrifag 1% 

3 Bionutrifag F 1% 

4 Ferticare 24-8-16 1% 

5 Polyfeed 19-19-19 1% 

*with three treatments: the first treatment when first inflorescence, the others at 14 staggered days. 
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The analysis of the plant were carried out 

according to the following methods: Nt was determined 

by the Kjeldahl method; N-NO3 in the dry plant matter 

was determined in 2% acetic acid extract, 

colorimetrically with phenoldisulfonic acid (according 

to Zinkevici, 1978); Pt-total phosphorus was 

determined colorimetrically in vegetal ash; Kt-, total 

potassium was determined by flame photometry of the 

solute from ash. 

 

Results and Discussion 

 
Graphical representation of dry matter 

accumulation (organic) and nutrient accumulation 

development show some regularities related to the four 

phases of nutrient sampling:  

 from planting to first inflorescence formation when 

the root system is poorly developed;  

 from the beginning of the formation of the first 

inflorescence to the formation of the others (nine or 

even thirteen) within about nine weeks during which 

the fruits are formed and the fruits of the first 

inflorescence are harvested;  

 from the first-flowers fruit harvest to the formation 

of 85% of the harvest, with a duration of five weeks; 

the end of crop with 85-90% of the production with the 

last-inflorescence fruit harvesting with a duration of 

two weeks. 

The accumulation of organic matter (dry) and 

nutrients in plants present different regularities, that are 

differentiated during the four phases of nutrition in 

relation to the vegetation phenophases and 

accomplished production.  

Essential processes from an agrochemical point 

of view, accumulation of dry matter and nutrients 

during the vegetation period are perceived as crucial 

and interconditioned (Figure 1,2,3,4,5).

 

 

 

 

 
Fig. 1 Accumulation of dry matter and nitrogen in field-cultivated tomatoes (Oradea) 
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Fig. 2 Accumulation of dry matter and phosphate in field-cultivated tomatoes (Oradea) 

 

Fig. 3 Accumulation of dry matter and potassium in field-cultivated tomatoes (Oradea) 

 
 

 

totală a inflorescenţelor 
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Fig. 4 Accumulation of dry matter and calcium in field-cultivated tomatoes (Oradea) 

 

Fig. 5 Accumulation of dry matter and magnesium in field-cultivated tomatoes (Oradea) 

 

Graphical interpretation of dry and nutrient 

uptake from tomato plants grown in the field during the 

four vegetative phenological phases revealed that from 

planting till the formation of the first flowers, the 

production of dry matter is poor according to nutrients 

assimilation which is very low also due to a poorly 

developed root system. Tomato crop in the field is 

sensitive to nutrition disturbance during this period, so 
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the previous fertilization and concomitant with planting 

done according to a agrochemical control is 

particularly important. Due to a low uptake during this 

period, no foliar fertilizations were applied.  

In the phenophases between the formation of the 

first flowers with harvesting fruits from these flowers 

and the others (nine and even thirteen) which lasted 

nine to ten weeks, the production of organic matter ( 

dry matter ) was very strong . This accumulation of dry 

matter followed a strong use and accumulation of 

nitrogen and phosphorus, a very strong accumation of 

potassium and the lowest accumulation of calcium and 

magnesium . In this phase (nine to ten weeks) because 

of a perfect parallelism between accumulation of the 

main nutrients (N, P , K ) and dry matter accumulation, 

no impact states upon nutrition and vegetation have 

been recorded. Due to reduced accumulation of 

calcium and magnesium,  some interferences of their 

roles can be foreseen, which can be translated into 

more fragile, poorly resistant to breaking plant tissues, 

even to exaggerating doses of N, P , K and magnesium 

deficiency . To avoid such undesirable effects during 

this period, some foliar fertilizations were applied 

according to the experimental protocol, due to heavy 

consumption of nutrients by plants, being a period of 

intense fruition . 

From the formation of the last inflorescences  to 

85% of the total production, during five weeks, the 

production of organic matter (dry matter) remains very 

strong with large accumulation of nitrogen and 

phosphorous, lower accumulation in potassium, but 

strong accumulation in calcium and magnesium. These 

accumulations of nutrients supported the formation and 

ripening of tomato fruits. 

Since crop formation in a proportion of 85% by 

the end of the plant cycle, the synthesis of the dry 

matter was reduced, finally it stopped,  the 

accumulation of nitrogen is imperceptible, phosphorus 

still accumulates, potassium reduces its absorption and 

accumulation. Calcium increased its accumulation 

favouring the consistency of fruit and vegetable tissue 

and magnesium, due to the reduction of 

photosynthesis, reduced its accumulation. In the last 

two weeks during this vegetal decline, the nutrient 

accumulation rates were identical and in some cases 

even lower than the accumulation of dry matter (case 

of nitrogen, potassium and magnesium). Negative 

phenomena of nutrition and vegetation have not been 

produced, but the forecasts determined that the late 

intake of nitrogen jeopardizes quantitatively and 

qualitatively the production of fruits. 

 

Conclusions 
 

The following aspects can be deduced from the 

parallel analysis of dry matter synthesis, represented by 

the vegetal organic matter and accumulation of 

nutrients for tomatoes grown in the field:  

In general, the synthesis of organic matter (dry 

matter) follows the nutrient accumulation, primarily 

that of nitrogen, phosphorus and potassium, which 

precede in normal nutritional the absorption of other 

plant components; 

In the initial phases, even until the formation of 

the total inflorescence, the growth rates of 

accumulation of nitrogen, phosphorus and potassium 

are always higher than those of the dry matter; for the 

intervals corresponding to the increase of saturation 

and then the decrease in nutrient and dry matter 

accumulation, the growth rates of nutrient 

accumulation are parallel to the dry substance, 

eventually they could become even lower.  

This parallelism between indicators of dry 

matter accumulation and nutrients shows that in the 

soil of the field for tomatoes culture, conditions that 

can disrupt the vegetative state of culture may appear 

and occur less frequently or at low level of impact. In 

the initial phenophases preceding the formation of the 

first flowers, when the root system is not fully formed 

or functional, disturbances of nutrition can occur in 

two alternatives: deficiency of some elements is easier, 

but also the excess of some nutrients accumulation due 

to a weak accumulation of dry matter can become 

toxic. 

The intensive nature of the tomatoes crop 

requires the application of foliar fertilizers, with an 

increased efficiency in plant metabolic processes and a 

priming of the organic substances synthesis produced 

during periods of intense assimilation.  

The research on the role of foliar ferilizers pay 

attention to the qualitative effects of these 

compositions upon crops and especially emphasizes 

their role in regulating nutrition and fertilization. Foliar 

fertilization has a secondary role, does not exclude 

fertilization on soil but complements it, and the foliar 

fertilization effect is provided to the extent that the soil 

has an agrochemical optimum.  

Further research is recommended. 
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