
 

Iran. J. Ichthyol. (Special Issue 1, 2022): 397-405 

© 2022 Iranian Society of Ichthyology  

P-ISSN: 2383-1561; E-ISSN: 2383-0964 

http://www.ijichthyol.org 

Research Article 
  

The effect of foliar fertilization with normal and nano sulfur and the 

interaction between them in some vegetative characteristics, plant 

pigments content and dry weight of the shoot system of two varieties of 

leek plans Allium ampeloprasum L. 

 
Zain alabdeen ALMOUSSWI*, Dhafir A. JAMEEL 

Department of Biology, College of Education, University of Al-Qadisiyah, Iraq. 
*
Email: amzain1985@gmail.com

 

Abstract  
This study was conducted to determine the effect of foliar fertilization with normal and 

nano-sulfur fertilizer and the interaction in the characteristics of vegetative growth and plant 

pigments for two varieties of leek (local and imported). Two levels of normal sulfur fertilizer 

(1 and 2g.L-1) were used and two levels of sulfur nano-fertilizer (1 and 2mg. L-1). The 

experiment was applied using Split split– Block design in complete randomized block with 

three factors and three replicates. Significant differences were recorded between the levels 

of fertilizer used for growth traits (plant height, number of leaves, leaf area, leaf width, total 

chlorophyll content, and carotenoids content). The local leek recorded the highest average 

values of traits (plant height 32.71cm, number of leaves 11.95 leaves. plant-1, leaf area 

166.50cm2, total chlorophyll content 1.426mg.g-1 fresh weight) compared with the imported 

leek, which recorded the following values as 29.71cm, 8.79 leaves.plant-1, 145.14 cm2, plant-

1, and 1.294mg.g-1 fresh weight, respectively. There was no significant increase in the 

average leaf width between both the local, which recorded 1.77cm2, and the imported 

variety, which recorded 1.62cm2. The average content of carotenoids recorded a significant 

decrease of 0.509mg.g-1 fresh weight for the local variety and 0.464mg.g-1 fresh weight for 

the imported variety. 
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Table 1. Show effect of treatment of normal and nano sulfur fertilizer and the interaction between them on plant height (cm). 

Average effect of sulfur 
Class A  

Sulfur fertilization (B) importer local 

27.64 26.17 29.11 Comparison 

30.92 29.67 32.17 Nano (1mg.L-1) 

31.84 30.50 33.17 Nano (2mg.L-1) 

29.67 27.83 31.50 normal (1g.L-1) 

30.50 29.33 31.67 normal (2g.L-1) 

33.00 31.83 34.17 Nano (1mg.L-1) + Normal (1g.L-1) 

35.09 32.67 37.50 Nano (2mg.L-1) + Normal (2g.L-1) 

 29.71 32.76 average class effect 

A=2.441        B=1.311       AB=1.123 LSD 0.05 
             

 
Table 2. Effect of treatment of normal and nano sulfur fertilizer and the interaction between them on the number of leaves (leaf. 

plant-1). 

            Average effect of 

sulfur 

Class A  

Sulfur fertilization (B) imported local 

9.34 8.00 10.67 Comparison 

10.09 8.67 11.50 Nano (1mg.L-1) 

10.84 9.00 12.67 Nano (2mg.L-1) 

9.50 8.00 11.00 normal (1g.L-1) 

9.82 8.33 11.30 normal (2g.L-1) 

11.10 9.20 13.00 Nano (1mg.L-1) + Normal (1g.L-1) 

11.92 10.33 13.50 Nano (2mg.L-1) + Normal (2g.L-1) 

 11.95 8.79 average class effect 

A=2.02        B=0.53       AB=0.3530 LSD 0.05 
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𝐎𝐩𝐭𝐢𝐜𝐚𝐥 𝐝𝐞𝐧𝐬𝐢𝐭𝐲 𝐚𝐭 𝐰𝐚𝐯𝐞𝐥𝐞𝐧𝐠𝐭𝐡 (𝟒𝟖𝟎)𝐱 𝐯𝐨𝐥𝐮𝐦𝐞 𝐨𝐟 𝐭𝐨𝐭𝐚𝐥 𝐬𝐨𝐥𝐮𝐭𝐢𝐨𝐧 𝐱 𝟏𝟎𝟎𝟎

𝟏𝟎𝟎 𝐱 𝟐𝟓𝟎𝟎 

Dry sample weight 

Fresh sample weight

Table 3. Effect treatment of normal and nano sulfur fertilizer and the interaction between them on the total leaf area (cm2. Plant-1). 

            Average effect of 

sulfur 

Class A  

Sulfur fertilization (B) imported local 

123.72 114.39 133.04 Comparison 

160.47 151.06 169.87 Nano (1mg.L-1) 

168.91 157.85 179.97 Nano (2mg.L-1) 

132.58 124.51 140.65 normal (1g.L-1) 

155.22 141.96 168.48 normal (2g.L-1) 

170.50 158.59 182.41 Nano (1mg.L-1) + Normal (1g.L-1) 

179.36 167.60 191.11 Nano (2mg.L-1) + Normal (2g.L-1) 

 145.14 166.50 average class effect 

A=12.398    B=10.044      AB=11.353 LSD 0.05 
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Table 4. Effect treatment of normal and nano sulfur fertilizer and the interaction between them on leaf width (cm). 

Average effect of sulfur 
Class A  

Sulfur fertilization (B) imported local 

1.58 1.50 1.66 Comparison 

1.68 1.63 1.73 Nano (1mg.L-1) 

1.73 1.65 1.80 Nano (2mg.L-1) 

1.64 1.59 1.69 normal (1g.L-1) 

1.67 1.61 1.72 normal (2g.L-1) 

1.77 1.66 1.87 Nano (1mg.L-1) + Normal (1g.L-1) 

1.79 1.67 1.91 Nano (2mg.L-1) + Normal (2 g. L-1) 

 1.62 1.77 average class effect 

A=0.17        B=0.13       AB=0.15 LSD 0.05 
 

 
Table 5. Effect of treatment of normal and nano sulfur fertilizer and the interaction between them on the total chlorophyll content 

(mg. g-1 fresh weight). 

Average effect of sulfur 
Class A  

Sulfur fertilization (B) imported local 

1.131 1.047 1.215 Comparison 

1.361 1.340 1.381 Nano (1mg.L-1) 

1.405 1.379 1.430 Nano (2mg.L-1) 

1.243 1.213 1.274 normal (1g.L-1) 

1.331 1.291 1.371 normal (2g.L-1) 

1.418 1.386 1.449 Nano (1mg.L-1) + Normal (1g.L-1) 

1.629 1.399 1.860 Nano (2mg.L-1) + Normal (2g.L-1) 

 1.294 1.426 average class effect 

A=0.0038      B=0.0071            AB=0.1010 LSD 0.05 
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Table 6. Effect of treatment of normal and nano sulfur fertilizer and the interaction between them on the content of carotenoids (mg. 

g-1 fresh weight). 

Average effect of sulfur 
Class A  

Sulfur fertilization (B) imported local 

0.592 0.535 0.649 Comparison 

0.473 0.470 0.476 Nano (1mg.L-1) 

0.442 0.427 0.457 Nano (2mg.L-1) 

0.564 0.528 0.600 normal (1g.L-1) 

0.516 0.496 0.535 normal (2g.L-1) 

0.418 0.398 0.437 Nano (1mg.L-1) + Normal (1g.L-1) 

0.402 0.392 0.411 Nano (2mg.L-1) + Normal (2g.L-1) 

 0.464 0.509 average class effect 

A=0.035        B=0.19              AB=0.238 LSD 0.05 
 

 

Table 7. Effect of treatment of normal and nano sulfur fertilizer and the interaction between them on dry weight (gm). 

Average effect of sulfur 
Class A  

Sulfur fertilization (B) imported local 

9.52 8.80 10.23 Comparison 

12.35 11.62 13.07 Nano (1mg.L-1) 

12.99 12.14 13.84 Nano (2mg.L-1) 

10.20 9.58 10.82 normal (1 g. L-1) 

11.94 10.92 12.96 normal (2g.L-1) 

13.12 12.20 14.03 Nano (1mg.L-1) + Normal (1g.L-1) 

13.80 12.89 14.70 Nano (2mg.L-1) + Normal (2g.L-1) 

 11.16 12.81 average class effect 

A=0.0443      B=0.0829     AB=0.1173 LSD 0.05 
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