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Abstract       In the promoting action of ecological crop methods it is dictated 
the introduction of some new genotypes characterized by superior issues both 
under productive potential and genetically resistance to pest organisms’ 
action. 
Knowing the ecological agriculture basis contribute to biodiversity 
preservation and environment quality, health and security edible protection 
and increasing the productivity for secure and constant profits obtaining. In 
this regard, the aim of this research had as a view the behavior of some leek 
(Allium porrum L.) cultivars assortment in ecological crop conditions. The 
study references to the aspects concerning the biochemical content, yield 
capacity of the genotypes and also the implementation of some biological 
products in the integrated management of the leek. 
The biological material was represented by five leek genotypes which are 
characterized through high ecological plasticity displaying resistance to pest’s 
organisms attack (pathogens and pests): Camus (control), Carentan, Swiss 
Giants, Autumn Giant and Bulgarian Giant. The highest productive efficiency 
registered Autumn Giant genotyp which outruns semnificativelly the control 
experience, with 12.2 t/ha. In the harvesting phases the accumulation of 
nitrates and nitrites in the bulb and false stem was with more than maximum 
admitted concentrations (MAC = 600 ppm); but under biochemical aspect the 
leek cultivars presented an TDS content of 10.9-12.5 %, in SDS, of 9.2-11.8 
%, in sugar of 8.1-10.7 % % and in vitamin C, of 63-26 mg/100 f.s.   
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By integrating Romania to European Union it stands on 

the adapting agro alimentary yield to high qualitative 

standards which satisfy the consumer exigency of 

ecological products. The use of some increased 

quantities of chemical substances, both for fertilization 

and crops treatment leaded to the appearance of more 

increased request on the market of “clean” products 

from the part of an increased number of consumers. 

This request enrols into a bigger and longer movement 

in the direction of preservation and protection of the 

agricultural environment. 

Among others, totting the crops is an instrument for 

farmers in their action to destroy the weeds and to 

rehabilitate the structure and soil fertility, in organic 

farms it is necessary to use organic fertilizers or / and 

green fertilizers [7]. Also, by eliminating conventional 

fertilizers significantly reduces the accumulation level 

of some pollutants in soil. Concerning the nitrate 

contamination, significant differences were obtained 

between the organic and the inorganic treatments. At 

the end of the experiment, the highest nitrate leaching 

content was determined in the inorganic treatment 

(CRF) [4].         

In a study concerning the soil fertility and biodiversity 

in organic agriculture it is proved that the management 

of organic farms contributes to the development of 

trophic netting both in the farms and in their 

surroundings, which can be considered as a form of 

balancing the biodiversity [6]. Trophic netting are 

significant not only for the biodiversity development 

but for the ecological protection of soils, crops and 

animals against diseases and pests. 

 
Material and Method 

 
The study was made in 2007-2009 period on a brown-

reddish soil after three years of conversion. The 

prosecuted researches had the aim of observing the 

behaviour of an assortment of leek cultivars under the 

conditions of an ecological crop. 

The biological material was represented by five leek 

genotypes which are characterized by high ecological 

plasticity displaying resistance to pests organisms 

(pathogens and pests: Camus (control), Carentan, 

Swiss Giants, Autumn Giant and Bulgarian Giant. 

The objectives were: 

 the implementation of some biological products 

(Laser 240 SC, Milbecknok, Champion),  in the 

integrated management of the leek wich have to replace 

the chemical pesticides 
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the determination of the vegetation period of the 

genotypes keeping in mind the number of the days 

from the rise to the complete formation of the edible 

organ; 

determination and biometric measurements made to 

edible organ after harvesting:  bulb diameter, length 

and thicken diameter stem, weight of edible part, 

leaves colour; 

 the registration of productive efficiency of the leek 

varieties, yield results obtained in the five variants, 

under the influence of organic crop techonologies. 

These being calculated and interpretated statistically 

using various methods of analysis  (Fisher test); 

 analysis of the main  biochemical components which 

condition the nutritive value of the leek, respectively 

the TDS, SDS, total sugar, vitamin C, nitrates and 

nitrites, also under the influence of organic crop 

techonologies.  

In this experiment it was applied the specific 

technology of leek ecological crop. 

In the rotation of the crops, leek crop followed after an 

ecological tomatoes crop which was fertilized with 

green fertilizers (20 t/ha fresh residual material of 

green bean) and in succession, after garden peas. 

After the anterior crop of garden peas it was made a 

superficial mobilization of the soil applying 15 t/ha 

sheep muck. In view of planting the soil, lays with 104 

cm height had been erected; 

- the sow to obtain the seedling was made in the second 

decade of April, on cold furrow in the field; 

- maintain works to seedling were: to weed out, the 

ensure of humidity, an supplementary fertilization with 

foliar fertilizer Cropmax (chemical composition: 

N=0.2%; P=0.4%; K=0.02%; Fe=220mg; Mg=500mg; 

Zn=49mg; Cu=30mg; Mn=54mg; B; Cu; Mo; Co; Ni; 

vegetable stimulator for growth, auxins, gibberellins), 

preventing phyto-sanitare treatments with organic 

products:  

- planting the seedling took place in the second decade 

of June as three rows on the lay of 104 cm to 40 cm 

and 15-17 cm between plants on the row, with 118000 

– 133000 plant/ha; 

- on the vegetation period the maintenance works were: 

completing the eke; 

combating the encrustment and loosen the soil by 

manual works; 

irrigating the crop with 250-300 m
3
 water/ha; 

fazial fertilizers with foliar fertilizer 0, 1 % and husks 

of grapes, which had the role of mulch. The husks of 

grapes is a secondary product obtained from the grapes 

processing, which represents about 4.5 – 9.0 m
3 

residual material/ha, is mineralized by composting and 

becomes a fertilizer, ensuring in that the way the waste 

recirculation. Besides high content in nutritive 

elements the husks of grapes compost has the 

advantage that it doesn’t contain weed seeds and 

pathogen agents and pests; 

it were applied preventing phyto-sanitare treatments 

with Champion 0,2% in alternating with copper 

sulphate 0.7 %, purin of tobacco, Laser 0,1 % and 

Milbecknok 1% (insecticide- acaroids), obtained by 

fermenting from a species of actinomycete bacteria 

(Streptomyces hygroscopicus),  

the etiolate of false air stem through hilling the soil. 

The experimental model with five variants, 

respectively five leek varieties, and lied in three 

repetitions was organized after randomized blocks 

method. One plot area variant – repetition was of 10 

m
2
. 

 

Results and Discussions 

 
At the harvesting it were registered the morphological 

characters to the leek plants, the dates were obtained as 

a result of biometric measurements and indicate a 

relatively high variability of the characters concerning 

the edible organ (bulb and false stem) (tab. 1.)  

So, the edible part of the leek presented the next 

morphological issues: the length placed between 31.5 

cm (Carentan) and 55.2 cm (Autumn Giant), diameter 

of the false stem between 3.0 cm (Swiss Giants) and 

4.9 cm (Carentan), diameter of the bulb between 3.3 

cm (Swiss Giants) and 5.5 cm (Carentan) and average 

weight between 327 g (Swiss Giants) and 429 g 

(Autumn Giant). 

The color of the leaves registered shades from white 

green to dark green and blue green. 

To the five leek genotypes taken in the study, the 

number of days from rise to the harvest of the edible 

part is placed between 120 and 145 days limit. 

Bulgarian Giant and Swiss Giants are early cultivars 

with 120-130 days, Autumn Giant and Carentan are 

semi-early cultivars with 130-140 days and Camus is 

late cultivar with 140-145 days. 
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Table 1 

Morphological and phonologic issues of the leek cultivars to harvesting time 

(average 2007-2009) 

Cultivar Length 

(cm) 

Ø false 

stem (cm) 

Ø bulb 

(cm) 

Weight  

(g) 

Leaves 

colour 

Vegetation period 

(days number) 

Camus 

(Ct) 

37.7 3.2 3.9 340 Intensive 

green 

140-145*** 

Bulgarian 

Giant 

43.9 2.9 3.4 286 White 

green 

120-125* 

Autumn 

Giant 

55.2 3.7 4.0 429 Blue 

green 

  130-35** 

Carentan 31.5 4.9 5.5 340 Dark 

green 

135-140** 

Swiss 

Giants 

40.4 3.0 3.3 327 Intensive 

green 

125-130* 

*-early cultivars; **-semi-early cultivars; ***-late cultivars 

 

Research during climatic conditions favored the 

emergence and development of some parasitic 

organisms: onion  manna (Peronospora destructor) ) 

and onion fly (Hylemyia Antiqua, generation II. 

Concerning the instalation of the agent Peronospora 

had been made two treatments with Champion 0,2%  

and copper sulphate 0.5 %.  

For pest control were also performed two Laser 

treatments 0.1% and was repeted with Milbecknok  

1%. This alternative of biological control enourages the 

amplification of the researches concerning the 

efficiency of also other microbial derivatives. 

Camus and Bulgarian Giant cultivars were more 

susceptible to pathogen attack compared to the other 

three cultivars. The yeld of experimental cultivars 

obtained was recovered in 95% (table 2). 

The yield to the five leek genotypes obtained in 

ecological crop condition, respectively without 

chemical fertilizers application and by making 

treatments for pathogen and pests agents controlled 

only with ecological products can be considered 

generally, efficient. So, it were obtained yields placed 

between 33.7 t/ha and 48.4 t/ha. 

 

Table 2 

Average yield registered in the conditions of ecological crop conditions 

to the experimented leek varieties (average 2007-2009) 

Cultivar Yield ± Difference (t/ha) Signification 

(t/ha) (%) 

Camus (Control) 36,2 100.00 - - 

Bulgarian Giant 33,7 93.09 -2.5 - 

Autumn Giant 48,4 133.70 12.2 *** 

Carentan 43,3 120.16 7.3 ** 

Swiss Giants 41,5 114.08 5.1 ** 

DL 5 % = 3.36 t/ha       DL 1% = 4.89 t/ha      DL 0.1 % = 7,34 t/ha 

 

The Romanian variety Camus, the experience control, 

recorded a yield of 36.2 t/ha and new genotypes but for 

Bulgarian Giant cultivar, it is characterized by superior 

yield potential. The best behavior had Autumn Giant 

variety which presented a 48.4 t/ha with 12.2 t/ha 

respectively with 33.70% yield towards control, 

difference assured statistically to the level of very 

significant. Carentan and Swiss Giants cultivare 

presents the increase yield of Camus control , of 7.3 

kg/ha, respectively 5.3 t/ha,  the positive significant 

differences. As concern the Bulgarian Giant variety it 

registers a yield level of 33.7 t/ha, inferior to control 

experience with 2.5 t/ha. 

Biochemical composition of the edible part it is 

determined by genetically factors but in a considerable 

measure by pedoclimatic conditions and applied 

technology (tab 3.). 

The nutritive value of the leek bulb and false stem 

obtained in ecological crop conditions results from the 

determinations of the main biochemical components: 

TDS, SDS, sugar, vitamin C. Also, it was evaluated the 

accumulation level of nitrates and nitrites in edible 

organs.  

From the average data obtained in the two years of 

research there can be generally established 

insignificant differences between the five leek cultivars 

concerning the biochemical content. So, the 

accumulation of total dry substance (TDS) placed 

between 10.9-12.5 %, of soluble dry substance (SDS) 

between 9.2-11.8 %, of sugar between 8.1-10.7 % and 

of vitamin C between 63-126 mg. 
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Table 3 

Biochemical composition of the leek bulb and false stem 

(average 2007-2009) 

Cultivar TDS SDS Sugar Vitamin C 

mg/100 g f.s. 

N03*  N02**  
 

(% din f.s.) (ppm) 

Camus (Control) 11.7 10.1 8.8 63 98 0.20 

Bulgarian Giant 12.5 11.4 9.8 90 71 0.11 

Autumn Giant 10.9 9.2 8.1 81 119 0.23 

Carentan 11.3 11.0 9.3 107 153 0.27 

Swiss Giants 12.2 11.8 10.7 126 63 0.18 

OMS/2002 norms * MAL for 
 
NO3: 600 ppm;            ** MAL for 

 
NO2: 1 ppm 

 
It can be appreciated that the high level of synthesized 

biochemical substances give, to all studied leek 

genotypes, superior organoleptic qualities indicating a 

good nutritive quality.  

By their genetic specify leek crop places in the 

vegetables group with average content of nitrates (N03) 

[5], maximum admitted limit being of 600 ppm 

according to OMS/2002 norms. Applying high dose of 

nitrogen (150-300 kg/ha) leads to the accumulation of 

the edible organs quantities of nitrates and nitrites four 

times bigger comparatively with the use of 30-60 kg/ha 

[5]. So the nitrate and nitrite contents of vegetables 

increases with nitrogen administered by fertilization, 

leading to accumulation over MAL. To the five leek 

experimented genotypes cultivated in ecological 

system, the quantity of nitrates determined in the bulbs 

and false stem to harvest was placed between 63-153 

ppm N03/kg, values under the maximum admitted limit 

(1 ppm), between 0.11 ppm and 0.27 ppm/kg f.s.  

 

Conclusions 

 
From the experimental results concerning the behavior 

of leek cultivars in the ecological crop conditions 

looms the next conclusions and recommendations: 

 Autumn Giant variety emphasizes by false length 

stem of 55.2 cm, which represents a commercial 

quality element of leek; 

 concerning the false diameter stem and bulb Carentan 

variety with 4.9 cm, respectively 5.5 cm, outruns the 

others genotypes;  

 average weight of the edible organ, a productivity 

element placed between 327 g (Swiss Giants) and 429 

g (Autumn Giant). 

 leek yield realized in ecological crop conditions 

placed between 33.4 t/ha and 51.9 t/ha t/ha; 

 the highest productive efficiency registered Autumn 

Giant and Carentan varieties which outruns 

semnificativelly the experience control with 16.2 t/ha, 

respectively 8.1 t/ha;  

 in harvesting phase the accumulation of nitrates and 

nitrites in bulb and false stem was under maximum 

admitted limits; 

 under biochemical point of view leek cultivars 

presented an TDS content of 10.9-12.5 %, in SDS of 

9.2-11.8 %, in sugar of 8.1-10.7 % and in vitamin C of 

63-126 mg/100 g f.s. 

 the implementation of biopesticids in the technology 

against pathogens and pests will reduce environmental 

pollution and will less affect the biodiversityof  

entomophage species. 
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