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Abstract. Fertilizers containing organic matter of animal or vegetable 

nature are a sustainable alternative to the traditional fertilizing system. Foliar 

fertilization and applied fertilizers using this technology represent another less 

studied domain.  Therefore, in this work are presented results from new 

treatments of fertilizers organic natural substances, chelates with possible use 

in conventional agriculture but also ecological. Carried research aimed to 

realize and test agrochemically some fertilizers that contain proteic hydrolysate 

with chelated properties for microelements present in extraradicular fertilizers. 

Also there are presented the agrochemical testing carried out in the House of 

vegetation o a sunflower crop.  
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Rezumat. Fertilizantii continand substante organica de natura animala 

sau vegetala reprezinta o alternative sustenabila fata de sistemul de 

ingrasaminte clasice. Fertilizarea foliara si fertilizantii aplicati folosind aceasta 

tehnologie, reprezinta un domeniu inca  putin studiat. Din acest motiv, in 

aceasta lucrare, sunt prezentate rezultatele obtinute la teatarea unor noi 

fertilizanti cu subtante organice naturale, chelatante cu posibilitatea utilizarii 

in agricultura clasica dar si cea  ecologica. Cercetarile efectuate au urmarit 

realizarea si testarea agrochimica a unor fertilizanti ce contin hidrolizate 

proteice cu proprietati chelatante pentru microelementele prezente frecvent in 

ingrasamintele cu aplicare extraradiulara. Sunt prezenta testarile agrochimice 

efectuate in Casa de vegetatie pe o cultura de floarea soarelui. 

Cuvinte cheie: fertilizanţi, hidrolizate, colagen, biostimulator, chelaţi. 

INTRODUCTION 

The rapid evolution of fertilization methods and technologies using the 

liquid extraradicular fertilizers was possible due to application possibilities of 

them controlled by the phases of vegetation, culture, agro fond and nutritional 

deficiencies and increase efficiency indicators regarding cost fertilization - 

economic results and sustainable agriculture promotion. Using proteic substances 

that contain proteins, protides and free amino acids in a complex matrix with 

macro and microelements chelates leads to the obtaining of stabile fertilizers from 

physical and chemical point of view. Close to the chelates role, proteic 

hydrolysate has another role such as protector coloid which helps to the 

maintenance of fertilizers stability, and through all components with molecular 

mass of around 14000 - 15000 Da forms crusts on the vegetal tissue surface. 
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These crusts have the ability to cease gradually in time of chelates microelements 

of collagen polypeptides, acting both as hydrophil protector to environment 

factors and as fitostimulator (Carmen Sirbu et al., 2008, 2009). 

This work was financed under the program MAKIS, grant 141708/2008. 

MATERIAL AND METHOD 

Worldwide it’s being remarked the tendency to produce fertilizers that contain 
natural substances (primar products or secondary resulted in different technological 
processes) or synthethysys (accepted or not through international regulations) from 
biostimulator category, such as: heteroauxine, betaindoilacetic acid, triiodbenzoic 
acid, giberelina and derivatives, aminoacids (glycine, alanine, phenylalanine, proline, 
oxiprolina, asparagines, glutamine, arginine, histidine, lysine, serine, threonine, 
valine), vitamins, peptides, ureides, phosphoproteins, hydrolyzed protein, seaweed 
extracts and fulvic acids and / or humic. Hydrolyzed of collagen used to obtain 
experimental fertilizers it has been characterized through a high level of purity, proteic 
substance of 99.75%, majoritary formed by polypeptides with molecular average 
weight between 14000 – 15000 Da, 16.10 – 17.75% content of total nitrogen, 0.7 - 
0.85% fat substances and under 0.3% mineral substances (T. Cioroianu et al., 2009). 

Polypeptides from hydrolysate of collagen form chelates complexes and 
chelates with metallic ions, especially  Fe, Ca, Mg,Cu, Zn by carboxylic reactive 
groups, hydroxyl and azotophore of  NH-pirolidinic type and of -CO-NH- peptides 
connection (Trandafir Viorica et al, 2003, 2007). Chelates formed are stable if the 
molecular weight average of hydrolysate is smaller or the metallic ions concentration 
is reduced. In order to transport chelated microelements it has been chosen a neutral 
collagen hydrolysate, which is being used as chelates support for microelements used 
in animals food, having a biostimulator reaction (Carmen Sirbu et al., 2008, 2009). 
Extraradicular fertilizers formulas, selected and obtained experimentally concerning 
the agrochemical testing, were the following type:  
- NPK with chelates organic substance and microelements from material matrix (“Fert 
1”);  
- NK with chelates organic substance and microelements introduced in the in the 
obtaining process (two variants “Fert 2” and “Fert 3”); 
- N with organic chelates substance and microelements introduced in the obtaining 
process (“Fert 4”). 

Experimental fertilizers were comparatively tested with an witness unfertilized 
foliar(M0), 2 witnesses fertilized certified “ECO” (ECO 1 and ECO 2) and a witness 
represented by an extraradicular fertilizers classic of NPK type with a report of 
N:P2O5:K2O de 1:1:1. Agrochemically experiments were carried out in the House of 
Vegetation of I.N.C.D.P.A.P.M. – ICPA Bucharest, using Mitscherlich pots with 20 kg 
of soil. Agrochemical experiments were carried out on sunflower, Justin type with a 
vermouth chernozems soil. There were created 14 variants (seven on agrofond 
without fertilization of the seven on agrofond with basic fertilization) with three 
repetitions. Experimental fertilizers were applied as 0.5% concentration solution in 
quantities of 30 ml / pot, in number of three treatments at intervals of 10 to 15 days. 
The first application was made when plants had a height of 35 - 40 cm. At the end of 
the vegetation were performed assessments of the parameters of production from the 
average samples of seed of the three repetitions remained in vegetation were carried 
out analyses of elements and oil. 
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RESULTS AND DISCUSSIONS 

The results of agrochemically testing of fertilizers on sunflower culture, in 

the House of Vegetation, are presented in the figures 1 and 2. Experiments 

showed that in the case of calatidiu mass this has rised up when applied 

experimental fertilizers no matter the agrofond (fig. 1). It has to be remarked the 

fact that the report between calatidiu mass for experiments carried out on basic 

fertilized agrofond and on the unfertilized it has been maintained in range 1.02 

(witness M0) – 1,27 (Fert 1), obtained report seeds production had higher values 

between 2.61 (Fert 4) respectively 3.90 (Eco 1), with values of 2.8 - 3.2 for 

experimental fertilizers. Seeds production raised up toward the M0 and ECO 

witnesses through experimental fertilizers application, in case of experiments 

carried out on basic fertilized agrofond, this being around three times higher (fig. 

2). 
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Fig. 1. Calatidium mass evolution concerning extraradicular fertilizing applied to sunflower 

culture, Justin Type 
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Fig. 2. Production and average values obtained for ECO witnesses 
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Table 1 
Evolution of seed production by treatment foliar applied, unfertilized agro fond 

Fertilizer 
type 

Product 
plant / 
pot, g 

Difference 
compared 
to control, 

g 

Signif. 

Difference 
compared 
to control, 

g 

Signif. 

Difference 
compared 
to control,  

g 

Signif. 

Difference 
compared 
to control,  

g 

Signif. 

MO ECO 1 ECO 2 Fert 111 

M0 6,98 0,0 - -3,3 oo -1,2 ns -6,6 ooo 
ECO 2 10,27 3,3 * 0,0 - 2,1 ns -3,3 o 

ECO 1 8,18 1,2 ns -2,1 ns 0,0 - -5,4 ooo 

Fert 111 13,58 6,6 *** 3,3 * 5,4 *** 0,0 - 

Fert 1 12,10 5,1 *** 1,8 ns 3,9 ** -1,5 ns 

Fert 2 13,45 6,5 *** 3,2 * 5,3 *** -0,1 ns 

Fert 4 12,80 5,8 *** 2,5 * 4,6 ** -0,8 ns 

DL 5% 2,53  DL 1% 3,51  DL 0.1% 4,88   
Table 2 

Evolution of seed production by treatment foliar applied, basic fertilized agro fond 

Fertilizer 
type 

Product 
plant / 
pot, g 

Difference 
compared 
to control, 

g 

Signif. 

Difference 
compared 
to control, 

g 

Signif. 

Difference 
compared 
to control, 

g 

Signif. 
Difference 
compared 

to control, g 
Signif. 

MO ECO 1 ECO 2 Fert 111 

M0 20,80 0,0 - -11,3 ooo -11,1 ooo -16,7 ooo 
ECO 2 32,10 11,3 *** 0,0 - 0,2 ns -5,4 o 
ECO 1 31,90 11,1 *** -0,2 ns 0,0 - -5,6 o 
Fert 111 37,53 16,7 *** 5,4 * 5,6 * 0,0 - 
Fert 1 36,70 15,9 *** 4,6 * 4,8 * -0,8 ns 
Fert 2 35,05 14,3 *** 3,0 ns 3,2 ns -2,5 ns 
Fert 4 38,64 17,8 *** 6,5 ** 6,7 ** 1,1 ns 

DL 5% 4,44  DL 1% 6,15  DL 0.1% 8,55   
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Production increased for applied variants to sunflower on and agrofond 

without basic fertilization were 17% (ECO 1) up to 92% (Fert 1 and Fert 4) higher 

than the extraradicular unfertilized witness (M0) and trend upward in the 

following order ECO 1, ECO 2, Fert 2, Fert 111, Fert 4, Fert 1 respectively. When 

experiments carried out on a agrofond with basic fertilization, increases 

production of the witness before M0 was higher by 53% (ECO 1, ECO 2) and up 

to 85% (Fert 111) and have evolved increased in order ECO 1, ECO 2, Fert 4, 

Fert 2, Fert 1, respectively Fert 111.  

Compared to the average production obtained by applying the ECO 

witnesses, production had an upward trend and was 31% (Fert 2) up to 47% (Fert 

1) higher than the witnesses in the case of the a without fertilization agrofond  and 

10% (Fert 4) to 21% (Fert 111) in case of experiments carried out on a fertilized 

agrofond (figure 2). Statistical data analyses obtained after carried out 

experiments on a basic unfertilized agrofond have indicated significant 

productions of seed in case of experimental fertilizers Fert 1 ÷ 4 and Fert 111 

compared with unfertilized variant (M0) and with the product certified as “ECO1” 

(tab 1). 

If tests carried out on a agrofond with fertilization, the statistical analysis 

of data showed a very significant production of seed for experimental fertilizers  

Fert 1 ÷ 4 and Fert 111 compared to the unfertilized witness (M0). In case of 

variants Fert 1, Fert 4 and Fert 111 were obtained significant production 

compared with certified products "ECO" (table 2). Fertilizers compared to the 

classic Fert 111, obtained productions with experimental fertilizers were 

insignificant, no matter the agrofond. 

CONCLUSIONS 

1. Have been obtained and characterized physico-chemical three fertilizers 

with extrardicular application that is being characterized by a complex matrix 

composition due to association type NPK, NK, or N with microelements Fe, Cu, 

Zn, Mn, Mg and some organic substances such as protein hydrolysates with 

chelated role but also fitostimulator.  

2. There were obtained very significant productions towards the 

extraradicular unfertilized witness (M0) and significant towards “ECO” 

witnesses.  

3. Tor the basic unfertilized variants, it’s being noted a ascending evolution 

for production in the following order  ECO 1 (17.3%), ECO 2, Fert 2, Fert 111, 

Fert 4, respectively Fert 1 (94.7%), and in case of experimental variants on  a 

basic fertilized agrofond the production was maximum of 34 – 35% were 

obtained with extraradicular fertilizers Fert 111 and Fert 4 cu 80 – 85% %, 

followed by Fert 2 with 76.4%, Fert 4 with 68.5% and respectively ECO 2 and 

ECO 1 with 53 – 54%. 
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