
University of Thi-Qar Journal of agricultural research 

Thi-Qar Journal of agricultural research 

ISSN Onlin:2708 -9347, ISSN Print: 2708 -9339  Volume 15, Issue 1 (2026) 

 

Page 485    

 

)  sa/4.0/-nc-https://creativecommons.org/licenses/by(SA license -NC-BY-This is an open access article under the CC agrUTJ 

The potato crop (Solanum tuberosum L.) is one of the world's greatest vegetable crops for its high 

phenolic acids, and protein (Mehdi et al., 2008). According to data, Iraq produced 189.40 thousand 

average production of 5742.20 kilograms per dunum (Directorate of Agricultural Statistics,2024). 

direct to plant tissues, increases nutrient uptake efficiency, and decreases losses caused by soil 

processes, such as the activation of enzymes involved in photosynthesis, energy transfer, nutrient 

can get enough nutrients, also serves as a messenger molecule, balancing negative ions within the cell 

(2024) found that spraying with calcium nitrate and magnesium sulfate at a concentration of 2% 

can reduce the yield of tubers up to 15%. Magnesium is another crucial ingredient in the production of 

chlorophyll forms the center of chlorophyll and regulates numerous activities linked to photosynthesis 

the culinary qualities of potatoes and stunts their growth and development (Gerendás and Führs ,2013) . 

acid used directly can increase plant metabolism, enhance its ability to absorb nutrients, and improve 
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production .El-Sayed Hameda et al., (2011) found that the application of humic acid improved the 

humic acid increased the yield by 33.38% when compared to a control. Foliar application of humic acid 

al.,2020). 

In order to improve crop productivity and quality under local environmental conditions, this study is to 

The experiment was laid out in 2025-2026 during the autumn season at  the farm of Al-Faris Station, 

study effect of foliar spraying with four combinations of calcium and magnesium:  Control(F0) , 

concentrations of  humic acid:control (H0),  2gL-1(H2) and  4gL-1(H1) on the growth , yield and quality 

Block Design (R.C.B.D.) with three replications, the split plots arrangement  was used. A total of 108 

of field soil was applied to the plants. NPK 20-20-20 compound fertilizer was added at a rate of 300 kg 

harvesting was carried out on 15th/February/ 2026. Magnesium, calcium, and humic acid were sprayed 

studied, total chlorophyll content, plant height, stem number plant-1, tuber weight, number of tubers per 

percentage of dry matter (%) (A.O.A.C.,1970), starch content (%) according to Nourian et al., (2003) . 

significant differences (L.S.D) test was used between the means of the components and their 

The content of chlorophyll in leaves differs significantly by humic acid , fertilizer concentrations and 

high concentration of humic acid (H2) had a higher value (55.88mg g-1) at par with H1(53.56 mg g-1), 
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 promoting the absorption of nutrients, especially nitrogen, iron and magnesium, which are essential for 

achieved the highest chlorophyll content (52.63 mg g-1 ) at par with F2nd F4, while the control (F0), 

applied directly to improve chlorophyll production (Chowdhury ,2017). The highest chlorophyll 

As for the interaction between humic and fertilizer concentrations, H2 ×F2 gave the highest 

V2×H2×F3 gave the highest chlorophyll content reaching 61.93 mg g-1, it did not differ significantly 

V2, on the other hand the lowest chlorophyll content was found in V1×H0×F0 interaction, reaching 

variables that regulate hormone activity, growth pattern, and internode length, as well as each variety's 
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and tuber formation, may be the main cause of the variation in height among potato varieties (Zhao et 

Obaidi and Abelwaheed  (2021). The results of table 3 also showed that foliar application of humic acid 

58.38cm. Because humic acid includes cyclic phenolic compounds that have an action similar to that of 

elongation, which raises the plants height (Nardi et al.,2016). 

(62.70cm), compared to treatment F0, which recorded the lowest height of 57. 62cm.By improving cell 

encouraging nutrient uptake and vegetative growth, foliar application of calcium and magnesium can 

The interaction between fertilizers and humic acid was also found to have significant effects on plant 

(73.21cm) However, H0×F0 produced the shortest plant height (53.21cm). As for the dual interaction 

highest plant height with an average of 71.49 cm, while the combination V3×F0 gave the lowest plant 

H2 and recorded the highest average height of 68.98cm, at par with V2×H2 (68.54cm), while the 

height reached 78.45 cm at par with V3×H2×F3(72.37cm) while the lowest average was recorded in 
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 Results revealed that foliar application of humic acid, fertilizers of calcium and magnesium and all 

effect on this trait( Table 4).The highest concentration of humic acid (H2) gave the maximum number 

plant-1), while the minimum branches were found in control (5.56 branch plant-1). This may be due to 

growth, as well as increasing the chlorophyll content in the leaves and increasing plant height (Tables 2 

number of branches recorded 6.88 branch plant-1 for the F3 concentration with an increased percentage 

fertilizer spray has enhanced plant growth, and its high concentration was superior as it provides 

Table 4. The effect of Humic acid and Ca, Mg on number of branches (branch plant-1) of potato 

varieties 

Humic acid g L-1 Fertilizers 

g L-1 

Varieties H×F 

V1 V2 V3 

H0 

F0 4.13 4.41 5.43 4.66 
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Humic acid g L-1 Fertilizer 

g L-1 

Varieties H×F 

V1 V2 V3 

H0 

F0 18.06 20.88 17.51 18.82 

F1 21.90 23.92 19.33 21.72 

F2 22.56 25.69 22.14 23.46 

F3 23.84 24.98 21.32 23.38 

H1 

 

F0 21.76 22.86 21.47 22.03 

F1 25.95 26.53 20.86 24.45 

F2 28.19 28.16 22.63 26.33 

F3 28.45 30.00 24.59 27.68 

H2 

F0 21.47 23.69 21.92 22.36 

F1 25.54 23.98 23.89 24.47 

F2 25.63 28.00 26.44 26.69 

F3 26.64 30.17 26.58 27.80 

Mean V 24.17 25.72 22.39  

 V1 V2 V3 Mean F 

V × F 

F0 20.43 22,42 20.39 21.08 

F1 24.44 23.91 21.03 23.13 

F2 24.96 25.33 23.74 24.68 

F3 25.35 26.79 23.86 25.33 

V × H 

 Mean H 

H0 19.89 22.46 23.06 21.80 

H1 23.17 24.42 25.23 24.27 

H2 22.85 25.95 24.70 24.50 

LSD   P≤0.05 
V F H V × H V×F H×F V×F×H 

1.06 1.49 1.08 1.68 2.43 2.63 4.20 
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Humic acid  

g L-1 

Fertilizer 

g L-1 

Varieties 
H×F 

V1 V2 V3 

H0 

F0 16.85 15.68 13.27 15.27 

F1 18.08 19.40 16.63 18.04 

F2 17.22 19.76 16.10 17.69 

F3 18.28 20.98 19.32 19.53 

H1 

F0 16.98 17.21 14.07 16.07 

F1 18.84 17.78 15.67 17.43 

F2 16.61 19.45 19.29 18.45 

F3 20.32 20.65 19.77 20.25 

H2 

F0 15.60 18.23 16.56 16.80 

F1 17.42 19.32 17.00 17.91 

F2 18.88 20.76 17.22 18.95 

F3 18.45 20.79 18.86 19.37 

 17.80 19.17 16.98  

Mean V V1 V2 V3 Mean F 

V × F 

F0 16.48 18.33 14.86 16.56 

F1 18.12 18.89 16.45 17.82 

F2 18.91 19.00 18.11 18.67 

F3 19.45 19.67 18.98 18.37 

V × H 

 Mean H 

H0 16.09 16.72 18.26 17.02 

H1 18.15 18.19 18.47 18.27 

H2 17.11 18.33 19.68 18.37 

LSD P≤0.05 
V F H V × H V×F H×F V×F×H 

0.81 1.29 N.S 1.95 2.07 2.43 3.77 
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