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Abstract       The onion, regarding its consistence, provides health and 
longevity for the human body, improves the psyhycal system’s activity, 
improves the blood quality, avoids hardening arteries , has an diuretic, 
vermifuge, and an anti-infective effect with a revitalising outcome. In the food 
industry, onion is conserved in a dehydrated form, USA and Italy being 
countries that harness over 60 % of production. After harvesting the onion 
crop in the Mihai Viteazu area, measurements regarding weight, diameter and 
heigt of the bulbs have been made. The analyzes of the physico-chemical 
qualities, made by the ICIA Cluj and TPH laboratoy, show that the studied 
varieties of onion contain 52,3-81,1 mg/kg N, 70,1-189,0 mg/kg K and 27,7-
66,3 mg/kg P.   
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Onion is a very old species, native to western Asia and 

central Asia, cultivated in Nile Valley, with 

approximately 5000-6000 years ago. (3, 1). Onion is 

present almost daily in our diet all year round, in the 

culinary art, representing also an important raw 

material for canning vegetables, fish or meat and for 

the drug industry. (9). By consuming fresh onion, the 

risk of myocardial infarction decreases considerably. 

Onion prevents the harmful cells development, which 

can be developed in the colon, activates the vital pole, 

meaning the abdomen, purifies the intestines and 

stimulates the sexual organs, helps releasing the 

excessive mucus in the body and balances the polarity. 

(4). Maintaining health and practicing the onion crops 

in rural areas determinethe onion crops in rural areas 

determinethe onion crops in rural areas determine the 

application of complex genetic improvement programs 

and technological modernization for this type of crop. 

(6). The main known components (100 g) for dry onion 

are: water (84-89%), protides (1,5 g), lipids (0,2 g), 

carbohydrates (9,0 g), calcium (32 mg), potassium (60 

mg), C vitamin (47 mcg). (8). The N content limits, 

according to Walker (1875), Răuţă and Cârstea (1975), 

Banser (1980), quoted (2) are between 0-240 mg/kg 

and a medium content of 74 mg/kg. Some authors (5), 

claim that the dry onion bulbs have a 150-230 mg/kg 

content of potassium. Obtaining high and steady yields 

is possible only through the use of plant varieties with 

a high capacity for recovery of water and fertilizer, 

resistant to diseases and pests, the corresponding 

adaptation of crop rotation, the modification of crop 

structure, fertilization system and tillage, the change of 

size and shape of plant nutrition space, the 

intensification of maintenance works and application of 

an optimum irrigation scheme, depending on climatic 

conditions. (7). 

 

Material and Method 

 
 The experiences for irrigated crops of onion 

were placed in the Mihai Viteazu area, Cluj county. 

For the four varieties sown directly in the field (Roşie 

de Arieş, Brunswick, Density and Stuttgard), three 

types of fertilizer were applied: basic fertilization, 

organic fertilization, basic and foliar fertilization. The 

chosen irrigation method was dripping irrigation (with 

dripping strips placed between every other two lines). 

By combining the three factors: irrigation, fertilization 

and varieties, 24 variants were obtained. As 

maintenance work, in 2014-2015, three manual hoeing, 

three weeding works and two phytosanitary treatments 

to combat diseases and pests were made in this regard.   

At harvest, production was weighted on 

variations, repetitions and qualities, measurements of 

the diameter and height of the bulbs were made, the 

number of thickened sheets and catafile, the index form 

and bulb consistency were established. For the 

physico-chemical analysis, samples were extracted 

from each of the 24 studied variants and have been 

analyzed by the ICIA Cluj (Analytical Instrumentation 

and Research Institute) and by the TPH laboratory 

(Technology of Horticultural Products), USAMV Cluj. 
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Results and Discussions 
In table 1, there are presented the averages of years 

2014-2015 of some morphological traits studied in the 

irrigated directly sown onion crop, in Mihai Viteazu 

area, Cluj county. 

 

                                                                                                                                                          
Table 1 

Morphological characteristics of directly sown onion bulbs in Mihai Viteazu area, Cluj county, 2014-2015 
Variant Bulb height  

(cm) 

Bulb diameter 

(cm) 

Number of 

catafile 

Number of 

thickened leaves 

Form 

index(cm) 

Resistance 

(consistency) 

kgf/cm² 

a1b1 c1 5,35 4,67 2 8 1,15 18,3 

a1 b1 c2 3,68 4,95 2 6 0,74 17,1 

a1 b1 c3 4,68 4,93 2 6 0,95 19,5 

a1 b1 c4 4,20 5,46 2 6 0,77 15,5 

a1 b2 c1 6,10 5,06 2 8 1,21 12,7 

a1 b2 c2 3,63 5,28 2 6 0,69 16,8 

a1 b2 c3 4,80 4,98 2 6 0,96 24,3 

a1 b2 c4 3,94 4,84 2 6 0,81 21,1 

a1 b3 c1 5,40 5,13 2 8 1,05 17,5 

a1 b3 c2 4,00 5,19 2 6 0,77 18,5 

a1 b3 c3 5,18 5,25 2 6 0,99 20,4 

a1 b3 c4 4,13 5,12 2 6 0,81 15,1 

a2 b1 c1 5,61 4,94 2 8 1,14 23,2 

a2 b1 c2 3,76 5,13 2 6 0,73 21,6 

a2 b1 c3 4,71 5,00 2 6 0,94 22,0 

a2 b1 c4 4,20 5,26 2 6 0,80 16,8 

a2 b2 c1 6,45 5,27 2 8 1,22 24,3 

a2 b2 c2 4,20 5,36 2 6 0,78 10,0 

a2 b2 c3 5,20 5,16 2 6 1,01 25,3 

a2 b2 c4 4,21 5,55 2 6 0,76 12,5 

a2 b3 c1 6,03 5,64 2 8 1,07 25,4 

a2 b3 c2 4,50 5,73 2 6 0,79 23,4 

a2 b3 c3 5,28 5,40 2 6 0,98 20,0 

a2 b3 c4 4,45 6,00 2 6 0,74 17,5 

Legend: a1= non-irrigated; a2= irrigated; b1= basic fertilization; b2=oganic fertilization; b3= basic and foliar    

fertilization; c1= Roşie de Arieş; c2= Brunswick; c3= Density; c4= Stuttgard. 

 
Analyzing the averages of years 2014-2015, 

regarding the height of the bulbs, t can be observed that 

in the irrigated variant, all the species have bigger bulb 

height    compared with the non-irrigated variant, 

except c4 Stuttgard, basic fertilization, which keeps the 

same bulb height both in the irrigated variant and in the 

non-irrigated one  (a1b1c4,  a2b1c4 = 4,20 cm). In the 

basic and foliar fertilized variant, the bulbs have a 

bigger height than the ones from the basic and organic 

fertilized variant. 

Regarding the bulbs diameter, we find that this size is 

influenced by the fertilization method, meaning that in 

the basic and foliar fertilized variant, the diameter is 

bigger than in the other variants, the smallest diameter 

being in the organic fertilized variant. The irrigated 

variants have bulbs with bigger diameter than the non-

irrigated ones, regardless of variety or the fertilization 

method. 

  The irrigated variants have bulbs with a bigger 

diameter than the non-irrigated ones, regardless the 

variety or the fertilization method. 

 In all variants, the number of catafile is the same, 

respectively 2, regardless the variety, the fertilization 

method or the irrigation.  

As previous, the number of thickened leaves 

is the same for all variants, except for  Roşie de Arieş 

variety. 

The form index has a subunitary value for all 

variants, except for Roşie de Arieş variety, which has a 

supraunitary value. 

In the basic fertilized variant, the consistency 

determined using the penetrometer has the biggest 

value for the Density and Roşie de Arieş variety, both 

in the irrigated variant and in the non-irrigated one. In 

the organic fertilized variants, the biggest consistency 

value is determined for the Density and Sttugart non-

irrigated variants and for the Density and Roşie de 

Arieş irrigated ones. The biggest value of this 

parameter has been determined in the basic and foliar 

fertilized-irrigated Roşie de Arieş variety (25,4 kgf/ 

cm²), and the smallest one for the organic fertilized-

irrigated Brunswick variety (10,0 kgf/ cm²).

 

 
 

 

 



Table 2 

The influence of the technological factors over the onion bulbs medium weight sown  

in Mihai Viteazu area, Cluj county, 2014-2015 

         Variety Basic fertilization (gr.) Organic fertilization (gr.) Basic and foliar 

fertilization (gr.) 

Non-

irrigated 

Irrigated Non-

irrigated 

Irrigated Non-

irrigated 

Irrigated 

Roşie de Arieş 61,37 70,90 64,62 71,21 70,20 74,86 

Brunswick 33,76 40,5 32,76 39,75 41,66 46,45 

Density 67,13 75,38 61,39 67,84 71,64 77,81 

Stuttgard 35,43 43,42 30,92 38,35 47,48 49,29 

 
Table 2 shows that all four varieties in the 

irrigated variant, regardless the fertilization method, 

have a bigger bulb medium weight than the non-

irrigated variants.  

Regarding the fertilization method, it can be 

observed that in all variants, the biggest bulb weight is 

found in the basic and foliar fertilized variants and the 

smallest one in the organic fertilized variants, except 

for the Roşie  de Arieş variety, where the smallest 

weight is found in the basic fertilized bulbs. 

The biggest weight is found in the Density 

and Roşie de Arieş bulbs, in all studied variants.

 

 
Table 3 

The result of determination regarding the influence of the technological factors over the number of directly sown 

onion bulbs in Mihai Viteazu area, Cluj county, 2014-2015 
 

 

 
 

Variety 

Basic fertilization Organic fertilization Basic and foliar fertilization 

Non-irrigated Irrigated Non-irrigated Irrigated Non-irrigated Irrigated 

Nr. of 

bulbs 
cls I 

Nr. of 

bulbs 
cls II 

Nr. of 

bulbs 
cls I 

Nr. of 

bulbs 
cls II 

Nr. of 

bulbs 
cls I 

Nr. of 

bulbs 
cls II 

Nr. of 

bulbs 
cls I 

Nr. of 

bulbs 
cls II 

Nr. of 

bulbs 
cls I 

Nr. of 

bulbs 
cls II 

Nr. of 

bulbs 
cls I 

Nr. of 

bulbs 
cls II 

Roşie de 

Arieş 

74 21 78 19 68 23 77 17 78 16 80 19 

Brunswick 
 

57 38 62 38 62 34 64 34 67 32 69 28 

Density 

 

75 20 78 17 74 21 76 19 78 17 81 18 

Stuttgard 
 

60 33 64 29 64 39 67 32 67 23 70 32 

 

Analyzing table 3, it can be observed the way 

in which every studied factor can influence the number 

of the resulted onion bulbs. Therefore, given the 

variety factor, it can be said that in all variants, the 

number of class I bulbs is bigger in Roşie de Arieş and 

Density varieties, compared to the onion bulbs 

obtained from the Brunswick and Stuttgard varieties. 

Analyzing the irrigation factor, it can be 

observed that in all studied variants, the number 

obtained from class I bulbs, is bigger in the irrigated 

variant then in the number obtained from the non-

irrigated one. 

Moreover, the fertilization factor has an 

influence over the class I bulbs, hence all the basic and 

foliar fertilized variants have a bigger number of class I 

bulbs, compared to the basic and organic fertilized 

variants. In addition, it can be observed that class I 

bulbs, resulted from the organic fertilized variants, are 

in a smaller number in the Roşie de Arieş and Density 

varietis, both in the irrigated and in the non-irrigated 

form and in a bigger number in the irrigated and non-

irrigated forms in the Brunswick and Stuttgard 

varieties, compared to basic fertilized variants.
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Table 4 

Physico-chemical characteristics of onion bulbs sown in Mihai Viteazu area, Cluj county 

Cluj (ICIA Cluj and TPH laboratory, USAMV Cluj), 2014-2015 

Variety 
Water 

% 

SUT 

% 

SUS 

% 

Ash 

% 

Sugar 

% grade 

Brix/100 g 

fresh 

product 

Vitamin C 

mg/100g fresh 

product 

Acidity 

% 

a1 b1 c1 89,02 10,98 9,64 1,33 9,18 8,14 1,76 

a1 b1 c2 86,88 13,13 11,18 1,95 10,27 8,90 1,90 

a1 b1 c3 88,92 9,09 7,88 1,21 6,42 7,01 1,10 

a1 b2 c4 89,37 10,63 9,33 1,64 7,91 7,82 1,69 

a1 b2 c1 89,06 9,95 9,21 0,22 8,07 7,82 1,70 

a1 b2 c2 88,76 11,24 8,51 2,69 7,21 7,50 2,00 

a1 b2 c3 90,34 9,66 8,47 1,17 7,73 8,59 1,70 

a1 b2 c4 87,29 12,71 11,45 1,26 10,37 10,42 1,76 

a1 b3 c1 88,61 11,40 9,80 1,60 9,20 9,40 1,86 

a1 b3 c2 89,65 10,35 9,10 1,24 7,75 9,05 1,60 

a1 b3 c3 91,78 8,22 6,88 1,35 5,44 8,59 1,60 

a1 b3 c4 86,67 13,34 6,35 1,99 10,50 8,70 1,95 

a2 b1 c1 88,49 11,51 6,04 0,48 9,72 9,15 1,51 

a2 b1 c2 89,42 10,59 7,50 3,09 6,04 6,66 1,73 

a2 b1 c3 90,17 9,83 8,71 1,13 7,27 8,31 1,90 

a2 b1 c4 86,61 13,40 11,58 1,82 10,78 8,97 1,89 

a2 b2 c1 88,76 11,24 9,91 1,33 9,40 9,40 1,41 

a2 b2 c2 86,99 13,01 7,15 0,86 11,27 10,53 1,59 

a2 b2 c3 89,86 10,15 9,55 0,59 8,29 7,70 2,20 

a2 b2 c4 89,17 10,84 7,93 2,90 6,80 7,53 1,42 

a2 b3 c1 88,84 11,16 10,45 0,72 9,29 8,36 1,61 

a2 b3 c2 86,14 13,86 11,65 2,21 10,78 10,35 1,68 

a2 b3 c3 88,19 11,81 11,05 0,76 10,03 7,61 1,75 

a2 b3 c4 88,33 11,67 9,76 1,91 8,81 10,11 1,37 

Legend: a1= non-irrigated; a2= irrigated; b1= basic fertilization; b2= organic fertilization; b3= basic and foliar 

fertilization; c1= Roşie de Arieş; c2= Brunswick; c3 = Density; c4=Stuttgard. 

 
From table 4, it results the influence of the 

researched factors of some physico-chemical 

characteristics of the onion bulbs, values in 2014 and 

2015 being the registered average. Ergo, the variety 

influences the water content of the onion bulbs, 

implicit the total dry matter content (SUT), soluble dry 

matter (SUS) and the ash content. In the basic fertilized 

- non-irrigated variants, the water percentage from the 

onion bulbs is bigger in the Roşie de Arieş and 

Stuttgard varieties, in the organic fertilization the value 

is bigger in the Density and Roşie de Arieş varieties 

and in the basic and foliar fertilization the water 

percentage is bigger in Density and Brunswick 

varieties. In the basic fertilized - irrigated variants, the 

water content is bigger in the Density and Brunswick 

varieties, in the organic fertilization for the Density and 

Stuttgard varieties and in the basic and foliar 

fertilization for the Roşie de Arieş and Stuttgard bulb 

varieties. 

Also, the studied factors influence differently 

the sugar and vitamin C content and the onion bulbs 

acidity. So, in the basic fertilized-non-irrigated 

variants, the Brunswick variety contains the biggest 

percentage of sugar and vitamin C for 100 g of fresh 

product and the biggest acidity; in the organic fertilized 

variants, the Stuttgard variety contains the biggest 

percentage of sugar and vitamin C for 100 g of fresh 

product and the Brunswick variety has the highest 

acidity; in the basic and foliar fertilization variant, the 

Stuttgard variety has the biggest content of sugar for 

100 g of fresh product and the biggest acidity and the 

Roşie de Arieş variety has the biggest content of 

vitamin C for 100 g of product. In the basic fertilized-

irrigated variants, the Stuttgard variety contains the 

biggest percentage of sugar for 100 g of fresh product, 

the Rosie de Aries variety contains the biggest 

percentage of vitamin C for 100 g of fresh product and 

the Desity variety has the biggest acidity; for the 

organic fertilized variants, the Density variety contains 

the biggest percentage of sugar for 100 g of fresh 

products and the biggest acidity and the Brunswick 

variety contains the biggest percentage of vitamin C for 

100 g of fresh product; for the basic and foliar 

fertilization, the Brunswick variety contains the biggest 

percentage of sugar and vitamin C for 100 g of fresh 

product and the Density variety has the biggest acidity.



Table 5                                                                                                         

The results on the amount of nitrogen, potassium and phosphorus to onion bulbs,  

sown in Mihai Viteazu area, Cluj, average years 2014-2015 (ICIA Cluj) 
Nr. Variant N (mg/kg) K (mg/kg) P (mg/kg) 

1 a1 b1 c1 55,0 86,0 33,4 

2 a1 b1 c2 62,5 105,6 40,0 

3 a1 b1 c3 69,7 81,5 35,1 

4 a1 b2 c4 71,0 81,7 30,2 

5 a1 b2 c1 56,0 90,1 34,3 

6 a1 b2 c2 61,3 106,1 50,1 

7 a1 b2 c3 70,7 81,2 34,3 

8 a1 b2 c4 75,1 144,0 46,3 

9 a1 b3 c1 58,2 70,1 29,8 

10 a1 b3 c2 67,7 124,6 63,0 

11 a1 b3 c3 79,4 99,5 36,6 

12 a1 b3 c4 81,1 110,7 42,5 

13 a2 b1 c1 52,3 81,5 38,8 

14 a2 b1 c2 63,2 89,2 37,8 

15 a2 b1 c3 65,6 104,5 31,3 

16 a2 b1 c4 68,1 110,2 38,5 

17 a2 b2 c1 52,7 127,5 32,5 

18 a2 b2 c2 63,0 87,5 31,7 

19 a2 b2 c3 65,8 94,1 27,7 

20 a2 b2 c4 53,1 135,5 56,2 

21 a2 b3 c1 60,0 102,5 29,8 

22 a2 b3 c2 67,0 189,0 66,3 

23 a2 b3 c3 76,4 117,0 39,0 

24 a2 b3 c4 73,2 119,0 43,2 

Legend: a1= non-irrigated; a2= irrigated; b1= basic fertilization; b2= organic fertilization; b3= basic and foliar 

fertilization; c1= Roşie de Arieş; c2= Brunswick; c3= Density; c4= Stuttgard 

 

Depending on the fertilization and irrigation 

method, the varieties have a different content of 

nitrogen, phosphorus and potassium. So, in the basic 

fertilized-non-irrigated variants, the Brunswick variety 

contains the largest amount of nitrogen and the 

Stuttgard variety contains the largest amount of 

phosphorus and potassium; in the organic fertilized 

variants, the Stuttgard variety contains the largest 

amount of nitrogen and potassium and the Brunswick 

variety contains the largest amount of phosphorus; in 

the basic and foliar fertilization, the Density variety 

contains the largest amount of nitrogen and the 

Brunswick variety contains the largest amount of 

potassium and phosphorus. In the basic and 

basic+foliar fertilization-irrigated variants, the largest 

amount of nitrogen, phosphorus and potassium is found 

at the Stuttgard variety and for the organic fertilization, 

the largest amount of nitrogen is found at the Density 

variety and the largest amount of phosphorus and 

potassium is found at the Stuttgard variety. 

                                                                     

Conclusions 

 
Following the researches regarding some 

morphological and physico-chemical traits for the 

onion crop, in the Mihai Viteazu area, Cluj county, in 

2014-2015 

The biggest height is found at the basic and 

foliar fertilized-irrigated varinats bulbs, regardless the 

variety. 

Also, the biggest value of the bulb diameter is 

found at all bulbs from the basic and foliar fertilized-

irrigated variants, regardless the variety. 

In all variants, the number of catafile is the 

same, respectively 2, regardless the variety, the 

fertilization method or the irrigation. As previous, the 

number of thickened leaves is the same for all variants, 

except for the Rosie de Aries variety, regardless the 

variant. 

The form index has a subunitary value for all 

variants, except for the Rosie de Aries variety, 

regardless the variant, which has a supraunitary value.  

The consistency determined using the 

penetrometer has the biggest value for the Density and 

Roşie de Arieş variety, for all the studied varints. The 

biggest value of this parameter has been determined in 

the basic and foliar fertilized-irrigated Roşie de Arieş 

variety (25,4 kgf/ cm²), and the smallest one for the 

organic fertilized-irrigated Brunswick variety (10,0 

kgf/ cm²). 

The biggest weight is found in the bulbs from 

basic and foliar fertilized-irrigated variants of the 

Density and Roşie de Arieş varieties. 

The biggest number of bulbs was obtained 

from the basic and foliar fertilized-irrigated variants for 

the Density and Rosie de Aries varieties. 
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The bulb water content has the biggest value 

for a1b1c3 - Density, non-irrigated, basic and foliar 

fertilization (91,78%), and the smallest value for 

a2b3c2- Brunswick, irrigated, basic and foliar 

fertilization (80,14%). The biggest value of total dry 

matter is found for a2b3c2 (13,86%), and the smallest 

value for a1b3c3 (8,22%).  

For the soluble dry matter, the values are 

between 6,04 -11,65%, the ash has the biggest value 

for a2b1c2 (3,09%), the sugar content is between 5,44-

11,27 (% grade Brix/100 g fresh product), the vitamin 

C has values between 6,66-10,53 (mg/100 g fresh 

product). The biggest percentage of the acidity is found 

at a2b2c3 (2,20%)  and the smallest percentage is at 

a2b3c4  (1,37%). 

Table 5 shows that the studied variants have a 

nitrogen content between 52,3 mg/kg and 81,1 mg/kg, 

eing smaller for the irrigated variants than for the non-

irrigated ones. The conten of potassium has values 

between 70,1 mg/kg and 189,0 mg/kg, e biggest value 

being registered for a2b3c2 (Brunswick, irrigated, basic 

and foliar fertilization). The phosphorus content has the 

smallest value (27,7 mg/kg)  for a2b2c3  (Density, 

irrigated, organic fertilization) and the biggest value 

(66,3 mg/kg) for a2b3c2  (Brunswick, irrigated, basic 

and foliar fertilization). 
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