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Abstract. Pots experiment was carried out during the 2018 – 2019 growing season to study the effect 

of humic acid (0, 3, and 6mg.L-1) and gibberellic acid (0,100 and 200 mg.L-1) leafy nutrition and 

their interaction with barley ( Hordeum vulgare L.) growth and yield. The experiment was 

conducted as a randomized complete block design (RCBD) with three replicates, The means were 

compared at 0.05 according to the Least Significant Differential Test (LSD). The result showed a 

significant increase in plant height ( cm ), shoot dry weight ( g ), root dry weight ( g ), flag leaf 

area ( cm2 ), spike length ( cm ),  number of spikes per plant,  number of spikelets per spike, 100 

grains weight, grains yield ( g / pot ), and total chlorophyll content (SPAD ), with increased 

concentration of Humic acid and gibberellic acid, and their interaction compared to control 

plants. Humic acid at 3 mg. L-1 and gibberellic acid at 100 mg. L-1 was the highest rate for all 

testing parameters.                                                                              
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I. INTRODUCTION 

 

Barley (Hordeum vulgare L.) is from the family Poaceae (Graminae); After wheat, maize, and rice, it is the fourth 

most common food cereal in the world [1, 2].  It provides animals to feed, as well as human food and drink [3, 4]. 

Barley-produced food is a good source of many nutrients, including protein with its high nutritional value, rich in 

protein 9.9 g, fibers, selenium, minerals, and B-vitamins. [5] . as well as using it to reclaim saline soils[6]  After 

wheat, barley is Iraq's second-largest cereal crop, with a similar growth season [7]. 

Because the barley plant is so important, it's crucial to enhance its growth and seed production. Plant growth 

regulators such as humic acid have been used to influence plant growth. humic acid ( HA ), is one of the most 

commonly used organic mineral fertilizers, plant growth, and yield have been shown to benefit from HA  by 

regulating water and nutrient absorption, photosynthesis, protein synthesis, cell respiration, and enzyme activity [8], 

HA It's a commercial product made up of organic compounds derived from decomposition, microbial action on 

organic dead matter, and plant tissues [9], According to research, humic chemicals have a direct impact on plant 

metabolism, regulating ion transport, increasing absorption, enhancing respiration, and speeding up the enzymatic 

reaction of the Krebs cycle. [10-13]. a portion of humic matter arising from organic matter decomposition, Which 

contains carbon, hydrogen, oxygen, and nitrogen in different proportions, These materials play a fundamental role 

in plant nutrition when added to the vegetative group [14], As humic acid spraying on a plant increases its growth 

and improved phosphorus and other nutrient availability while also increasing yield [15], It is used in the early stages 

of plant growth as a source of multiple phenols, as enzyme system activity increases, the cell division, the 

development of the root system and the dry matter increase [16,17]. Experiments on numerous plants have shown 

that HA enhances plant growth both directly and indirectly, and in varying amounts for different plants [18,19]. HA 

has a direct and positive influence on wheat [20], and other plants such as chickpeas (Cicer arietinum) [21], and 

chicory (Cichorium intybus) [22], Treatment of wheat plants with humic acid resulted in an improvement in 

character growth and grain yield [23]. found that treatment with humic acid for wheat plants produced the highest 

mean levels for the number of spikes, biological yields, and grain yields [24,25].  

One of the common methods in modern agriculture is the technique of using plant growth regulators (PGRs), 

Especially because they are used at very low concentrations, It allows plants to make very successful use of their 

physiological and genetic capabilities inherent in the use of nutrients, and are thus growth-specific and not nutritious 

[26], Plant growth regulators are chemical compounds that have been produced artificially, Exogenous treatment 

can influence plant growth and development [27]. gibberellic acid ( GA3 ) has been used to affect the mitotic 

frequency or cell enlargement to regulate seed germination, Expansion and development of leaves, stem elongation, 

flowering, and fruit maturity [28-30]. So the study aimed to determine the best combination of humic and gibberellic 

acid to produce the highest yield and best barley growth.              

                                          

II. MATERIALS AND METHODS 

 

An experiment was conducted using pots during the summer growing season of 2018 – 2019  in a private nursery in 

Baghdad governorate to study the effect of leafy nutrition of humic acid  ( 0, 3, and 6 mg. l-1 ) and gibberellic acid 

( 0, 100, and 200 mg. l-1 ) and their interaction on growth and yield of barley ( Hordeum vulgare L.) plant. The 

experiment was designed with three replications according to the Randomized complete block design (RCBD ). So 

that the number of pots in the experiment reached 27 pots, ten grains were sown on pots on 17/11/2018, each 

containing 10 kg of dry soil, NPK (17:17:17) fertilizers were added before sowing at a rate of 1.6 g / pot in each pot, 

were thinned to six plants per pot after germination. After completing the fourth leaf, the plants were sprayed with 
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the concentrations of the humic and gibberellic acid solutions in the early morning until the complete wetness of the 

shoot groups. As well as spraying comparison plants with distilled water only. The spray was with gibberellic acid 

two days after the date of spraying with humic acid. Several drops of cleaning solution were added to the spray 

solution to reduce surface tension and achieve full wetness of the leaves. after 120 days, three plant samples were 

taken for growth and some physiological parameters from each pot, while the remaining three plants were left to 

determine yield and yield components by the end of the experimental period. growth and yield parameters studied 

were: plant height ( cm ), shoot dry weight ( g ), root dry weight ( g ), flag leaf area ( cm2 ), spike length ( cm ),  

number of spike per plant,  number of spikelets per spike, 100 grains weight, grains yield ( g / pot ), and total 

chlorophyll content was measured by the chlorophyll meter device (SPAD-502, Minolta, Japan). Statistical 

computations were carried out using the SAS software program [31] to investigate the treatment influence. The Least 

Significant Difference (LSD Test)(Variation-ANOVA Analysis) was used to significantly compare the mean with a 

probability of 0.05. 

III. RESULT AND DISCUSSIONS 

 

Table (1) shows that there are significant differences in the height of the barley plant due to the effect of spraying 

humic acid and gibberellic acid, The plant's height increased significantly when spraying with humic acid, as it 

reached 52.94 cm in 3 mg.L-1. while the control plants gave the lowest mean plant height of 48.54 cm. The same 

table results also showed that spraying with gibberellic acid resulted in a significant increase in the barley plant 

height, In plants treated with 100 mg.L-1, it reached 54.00 cm, while the control plants were 47.63 cm. The 

interaction of the two factors showed significant differences in the height of the barley plants,  and the highest plant 

height value was 56.00 cm at 3 mg. L-1 humic acid and 100 mg. L-1 of gibberellic acid, while control plants gave 

the lowest average height of plants to 43.53 cm.                           

                                                                                                           

Table 1. The effect of humic acid and gibberellic acid spray and their interaction on plant height (cm)                          

average of HA GA3 mg. L-1 HA mg. L-1 

200 100 0 

48.54 48.20 53.90 43.53 0 

52.94 51.40 56.00 51.43 3 

49.98 49.90 52.10 47.93 6 

 49.83 54.00 47.63 average of GA3 

 Interaction HA GA3 LSD 0.05 

0.959 0.554 0.554 

 

      The results (Table 2) also indicated that the humic acid treatments significantly affected the shoot dry weight, 

She gave the highest rate for the 3 mg.L-1 treatment was 2.58 g, while the control treatment gave the lowest dry 

weight rate at 1.92 g. The same table showed a significant increase in the average shoot dry weight when sprayed 

with gibberellic acid, It reached 2.59 g in plants treated with a concentration of 100 mg.L-1. The interaction of the 

two factors had a significant effect on shoot dry weight, and the highest value of this attribute was 3.01 g at 3 mg.L-

1 humic acid and 100 mg.L-1 gibberellic acid, while the control treatment gave the lowest rate of 1.47 g.                                                                                       

 

Table 2. e effect of humic acid and gibberellic acid spray and their interaction on shoot dry weight (g)                                                                            

average of HA GA3 mg. L-1 HA mg. L-1 

200 100 0 

1.92 1.96 2.34 1.47 0 

2.58 2.11 3.01 2.61 3 

2.25 2.01 2.43 2.31 6 

 2.03 2.59 2.13 average of GA3 
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 Interaction HA GA3 LSD 0.05 

0.019 0.011 0.011 

 

       The data ( Table 3) indicated that spraying with humic acid and gibberellic acid reflected positively in the dry 

weight of the root, The spray of humic acid resulted in a significant increase in dry weight, with the treatment of 

plants above 3 mg.L-1 granting it the 1.45 g, The lowest dry weight at control plants was 0.96 g. gibberellic acid 

spraying has also resulted in a significant increase in this trait, The root dry weight was 1.43 g at a concentration of 

100 mg.L-1. The interaction effect of humic and gibberellic acid on this trait was significant, and the highest dry 

weight value was 1.70 g at 3 mg.L-1  humic acid and 100 mg.L-1 of gibberellic acid, while the control treatment gave 

the lowest rate for this trait to 0.42 g.   

                                                    
Table 3. The effect of humic acid and gibberellic acid spray and their interaction on root dry weight (g) 

average of HA GA3 mg. L-1 HA mg. L-1 

200 100 0 

0.96 1.17 1.29 0.42 0 

1.45 1.31 1.70 1.33 3 

1.23 1.31 1.31 1.08 6 

 1.26 1.43 0.94 average of GA3 

 Interaction HA GA3 LSD 0.05 

0.011 0.006 0.006 

 

    The means valve of data showed that the effect of humic acid and gibberellic acid and their interaction was 

significant on the flag leaf area as shown in Table 4, it was significantly increased with the highest value of 16.15 

cm2 at 3 mg.L-1 humic acid, while the comparative plants gave the lowest 14.24 cm2. and it was highest values 16.52 

cm2 at 100 mg.L-1 gibberellic acid treatment, while the comparison treatment gave the lowest 13.78 cm2. and their 

interaction significantly increased, It was 17.47 cm2 with the highest value of 3 mg.L-1 humic acid, and 100 mg.L-1 

gibberellic acid, While the comparative treatment gave 11.73 cm2 at the lowest.       

                                                        

Table 4. The effect of humic acid and gibberellic acid spray and their interaction on flag leaf area (cm2) 

average of HA GA3 mg. L-1 HA mg. L-1 

200 100 0 

14.24 14.67 16.33 11.73 0 

16.15 15.26 17.47 15.73 3 

14.85 14.90 15.77 13.87 6 

 14.94 16.52 13.78 average of GA3 

 Interaction HA GA3 LSD 0.05 

0.219 0.127 0.127 

 

        The data ( Table 5) indicated that spraying with humic acid and gibberellic acid reflected positively in the spik 

length, the spray of humic acid resulted in a significant increase in spik length, with the treatment of plants above 

the 3 mg.L-1 granting it the 4.59 cm, the lowest dry weight at control plants was 3.76 cm. gibberellic acid spraying 

has also resulted in a significant increase in this trait, the spik length was 4.60 cm at a concentration of 100 mg.L-1. 

The interaction effect of humic and gibberellic acid on this trait was significant, and the highest spik length value 

was 5.20 cm at 3 mg.L-1  humic acid and 100 mg.L-1 of gibberellic acid, while the control treatment gave the lowest 

rate for this trait to 3.40 cm.   

 

Table 5. The effect of humic acid and gibberellic acid spray and their interaction on spike length (cm) 

average of HA GA3 mg. L-1 HA mg. L-1 

200 100 0 

3.76 3.80 4.07 3.40 0 

4.59 4.03 5.20 34.5  3 

4.28 4.23 4.53 4.07 6 
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 4.02 4.60 4.00 average of GA3 

 Interaction HA GA3 LSD 0.05 

0.195 0.113 0.113 

 

       The results (Table 6) showed that there were significant differences between the average number of spikes per 

plant due to the spraying effects, The spray of humic acid resulted in a significant increase in the number of spikes, 

as it exceeded 6.22 spikes when treating 3 mg.L-1, while comparative plants gave this trait the lowest number, it 

reached a spike of 4,67. The results of the same table also showed that gibberellic acid spraying resulted in a 

significant increase in the number of spikes,  In treated plants with 100 mg.L-1 the spike reached 6.44, whilst 4.22 

spikes for comparative plants. The interaction between the two factors showed significant differences in this trait of 

plants, the 3 mg.L-1 humic acid treatment with 100 mg.L-1 gibberellic acid was the highest in this trait, It reached a 

spike of 7.33, while the comparative plants gave 3.33 spike the lowest rate of this rating.         

                     

Table 6. The effect of humic acid and gibberellic acid spray and their interaction on the number of spike/plant                                                          

average of HA GA3 mg. L-1 HA mg. L-1 

200 100 0 

4.67 5.00 5.67 3.33 0 

6.22 6.33 7.33 5.00 3 

5.44 5.67 6.33 4.33 6 

 5.67 6.44 4.22 average of GA3 

 Interaction HA GA3 LSD 0.05 

1.154 0.666 0.666 

 

       As the results ( Table 7) showed that the good growth of the barley plant as a result of the spraying with positive 

effect factors also positively reflected the average number of spikelets per spike, The humic acid treatment gave this 

trait a significant increase, The treated plants with the 3 mg.L-1 give it the rate of 29.22,  while comparative plants 

gave this trait the lowest rate, it reached 22.78. Spraying with gibberellic acid also resulted in a significant increase 

in this trait's rate, At a concentration of 100 mg.L-1, it reached 28.56 spikelets per spik, while 23.44 spikelets were 

used for the control treatment. The effect of interaction between humic and gibberellic acid has had a significant 

effect on this trait, treatment with 3 mg.L-1 humic acid and 100 mg.L-1 gibberellic acid giving it the highest spikelets 

number as it reached 31.67, while the comparative treatment gave the lowest rate to 19.67 spikelets per plant.  

                                                                                                                           

Table 7. The effect of humic acid and gibberellic acid spray and their interaction on the number of 

spikelets/spike 

average of HA GA3 mg. L-1 HA mg. L-1 

200 100 0 

22.78 23.33 25.33 19.67 0 

29.22 28.67 31.67 27.33 3 

26.22 26.67 28.67 23.33 6 

 26.22 28.56 23.44 average of GA3 

 Interaction HA GA3 LSD 0.05 

1.301 0.751 0.751 

       

         The data (Table 8 ) showed that humic acid spraying resulted in a significant increase in the weight of 100 grains, 

In plants treated with a concentration of 3 mg.L-1 it averaged 4.00 g, while control plants gave this trait an average 

of 3.22 g. The same table shows that the spraying with gibberellic acid increased the weight of 100 grains 

significantly, with the moral superiority of treated plants with 100 mg.L-1 by giving it the highest rate of 4.00 g 

compared to the control plants, which gave this trait the lowest rate of 3,33 g. The results of the interaction effects 

between humic and gibberellic acid showed a significant increase in this trait Since 3 mg.L-1 humic acid was sprayed 

with 100 mg.L-1 gibberellic acid, the highest rate was 4.67 g, while the control treatment gave the lowest rate of 2.67 

g. 

 

                                                                                                                                                   

https://nabatia.umsida.ac.id/index.php/nabatia


Nabatia/ https://nabatia.umsida.ac.id/index.php/nabatia Desember 2023/ Volume 11/ Issue 2 

RESEARCH ARTICLE 
Published 31th Desember 2023  

https://doi.org/10.21070/nabatia.v11i2.1625  

83  
 

Table 8. The effect of humic acid and gibberellic acid spray and their interaction on 100 grains weight 

average of HA GA3 mg. L-1 HA mg. L-1 

200 100 0 

3.22 3.33 3.67 2.67 0 

4.00 3.33 4.67 4.00 3 

3.56 3.67 3.67 3.33 6 

 3.44 4.00 3.33 average of GA3 

 Interaction HA GA3 LSD 0.05 

0.971 0.561 0.561 

 

       The results (Table 9) indicated that spraying with humic acid and gibberellic acid has also been positively 

reflected in the rate of yield in grains, humic acid spray led to a significant increase in this trait with the superiority 

of plants treated with 3 mg.L-1 it has the highest rate of 15.34 g / pot, whereas the lowest yield of grains was 

contrasted with comparable plants,  as it reached 12.62 g / pot. gibberellic acid spraying has also contributed to a 

significant increase in this trait, at a concentration of 100 mg.L-1 it reached 15.57 g / pot, while at the control plants 

13.31 g / pot. The interaction of humic and gibberellic acid has had a significant effect on this trait with treatment 

above 3 mg.L-1 humic acid with gibberellic acid 100 mg.L-1 by giving it the highest yield in the grain of 16.91 g / 

pot, while the comparison treatment gave the lowest rate of 10.90 g / pot for this trait. 

                                                                                             

Table 9.  The effect of humic acid and gibberellic acid spray and their interaction on grains yield ( g / pot ) 

average of HA GA3 mg. L-1 HA mg. L-1 

200 100 0 

12.62 12.59 14.37 10.90 0 

15.34 13.97 16.91 15.15 3 

14.38 3.821  15.44 13.87 6 

 13.46 15.57 13.31 average of GA3 

 Interaction HA GA3 LSD 0.05 

0.436 0.252 0.252 

 

        The results (Table 10 ) also indicated that the humic acid treatments significantly affected the total chlorophyll 

content, She gave the highest rate for the 3 mg.L-1 treatment was 25.71 SPAD, while the control treatment gave the 

lowest chlorophyll content rate at 23.71 SPAD. The same table showed a significant increase in the average 

chlorophyll content when sprayed with gibberellic acid, It reached 25.68 SPAD in plants treated with a concentration 

of 100 mg.L-1. The interaction of the two factors had a significant effect on the plant chlorophyll content, and the 

highest value of this attribute was 26.37 SPAD at 3 mg.L-1 humic acid and 100 mg.L-1 gibberellic acid, while the 

control treatment gave the lowest value was 22.13 SPAD.       

                

Table 10.  The effect of humic acid and gibberellic acid spray and their interaction on chlorophyll (SPAD) 

average of HA GA3 mg. L-1 HA mg. L-1 

200 100 0 

23.71 23.70 25.30 22.13 0 

25.71 25.43 26.37 25.33 3 

24.52 24.23 25.37 23.97 6 

 24.45 25.68 23.81 average of GA3 

 Interaction HA GA3 LSD 0.05 

0.163 0.094 0.094 

 

The increase in the traits studied is due to the positive effect that stimulates the growth of both humic and 

gibberellic acid, humic acid promotes nucleic acid metabolism, hormonal activity, activation of enzymes, changes 

in membrane permeability, synthesis of proteins, and activation of biomass production, and growth of plants by 

assimilating the micro and macroelements, Besides the effect of humic acid on respiratory and photosynthesis 

[32,33]. as well as which play a significant role in increasing development, growth, cell division, and the 
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development of roots[34]. That increases the carbohydrate substances produced in the leaves and their transfer to 

the fruit resulting in increased grain yield components [35]. These factors are used to describe the effect of humic 

acid on the growth parameters of plants. gibberellic acid also plays an important role in increasing cell division, and 

elongation, and stimulating their development by increasing cell wall plasticity [36]. and in increasing the catalyst 

plant content, which increases the level of oxine induced by the plant, cell division, building cell walls, and 

transporting and collecting nutrients, causing increased plant growth and development[36] . as well as its role in 

delaying the aging of tissues and increasing the total content of chlorophyll in the leaves, which leads to an increase 

in carbonization process [37].                                                                        

 

IV. CONCLUSION 

 

The barley plant's growth and yield parameters improved dramatically when providing leafy nutrition with humic 

acid, Spraying with gibberellic acid also led to a considerable improvement in all growth traits and yield parameters. 

The interaction between HA and GA3 produced a high rate for the traits studied, especially at 3 mg.L-1 of HA and 

100 mg. L-1  of GA3.                                                                                  

REFERENCE 

 

[1] R. Hajiboland, A. Joudmand, N. Aliasgharzad, R. Tolrá, C. Poschenrieder, "Arbuscular mycorrhizal fungi 

alleviate low-temperature stress and increase freezing resistance as a substitute for acclimation treatment in 

barley," Crop Pasture Sci., vol. 70, pp. 218, 2019. 

 

[2] FAOSTAT, "Food and Agriculture Organization of the United Nations; Iraq," Available online: 

http://www.fao.org/faostat/en/, accessed on 10 June 2019. 

 

[3] I. Dawson, J. Russell, W. Powell, B. Steffenson, W. T. B. Thomas, R. Waugh, "Barley: A translational model 

for adaptation to climate change," New Phytol., vol. 206, pp. 913–931, 2015. 

 

[4] L. Jing, Z. Zhengfeng, C. Zhenjiang, F. W. James, M. Kamran, C. Taixiang, C. Chunjie, "Inoculation of Barley 

(Hordeum vulgare) with the Endophyte Epichloë bromicola Affects Plant Growth, and the Microbial 

Community in Roots and Rhizosphere Soil," J. Fungi, vol. 8, no. 172, pp. 2–22, 2022. 

 

[5] [5]K. Rashid, K.C. Senthil, H.P.M. Mohammed, "Healthcare Benefits of Hordeum vulgare L (Barley): A Phyto-

Pharmacological Review," J. Pharmacology and Pharmacodynamics, vol. 9, no. 4, pp. 207-210, 2017. 

 

[6] K. Noworolnik, "Effect of sowing rate on yields and grain quality of new cultivars of spring barley," Polish 

Journal of Agronomy, vol. 3, pp. 20-23, 2010. 

 

[7] DEAT, "Guide to Agricultural Operations in Iraq," Department of Extension and Agricultural Training, Ministry 

of Agriculture: Baghdad, Iraq, 2019. 

 

[8] M.G. Dawood, Y.R. Abdel-Baky, M.E.S. El-Awadi, G. S. Bakhoum, "Enhancement quality and quantity of faba 

bean plants grown under sandy soil conditions by nicotinamide and/or humic acid application," Bull. Nat. Res. 

Cent., vol. 43, pp. 10-19, 2019. 

 

[9] Z. Ekin, "Integrated Use of Humic Acid and Plant Growth Promoting Rhizobacteria to Ensure Higher Potato 

Productivity in Sustainable Agriculture," Sustainability, pp. 3417-3425, 2019. 

 

[10] L. Khaleda, H.J. Park, J.R. Yun, D.J. Jeon, M.G. Kim, J.Y. Cha, W.Y. Kim, "Humic acid confers high–affinity 

K+ Transporter 1-mediated salinity stress tolerance in arabidopsis," Mol. Cells, vol. 40, pp. 966-975, 2017. 

https://nabatia.umsida.ac.id/index.php/nabatia


Nabatia/ https://nabatia.umsida.ac.id/index.php/nabatia Desember 2023/ Volume 11/ Issue 2 

RESEARCH ARTICLE 
Published 31th Desember 2023  

https://doi.org/10.21070/nabatia.v11i2.1625  

85  
 

 

[11] A. Noroozisharaf, M. Kaviani, "Effect of soil application of humic acid on nutrients uptake, essential oil, and 

chemical compositions of garden thyme (Thymus vulgaris L.) under greenhouse conditions," Physiol. Mol. Biol. 

Plants, vol. 24, pp. 423-431, 2018. 

 

[12] Z.H. Shah, H.M. Rehman, T. Akhtar, H. Alsamadany, B.T. Hamooh, I. Mujtaba, T. Daur, Y. Al Zahrani, H.A.S. 

Alzahrani, S. Ali, S.H. Yang, G. Chung, "Humic substances: Determining potential molecular regulatory 

processes in plants," Front. Plant Sci., vol. 9, 2018. 

 

[13] W. You, H.C. Liu, J.W. Cao, Y.L. Shen, W. Chen, "Removal of humic acid from water by magnetic chitosan-

grafted polyacrylamide," Huan Jing Ke Xue, vol. 39, pp. 5532-5540, 2018. 

 

[14] M. Mousavi, A. Soleyman, M. Shams, "Changes in yield and yield components of three cultivars of barley under 

different nitrogen levels in the Isfahan region," International Journal of Agricultural and Crops Sciences, vol. 4, 

no. 19, pp. 1433-1435, 2012. 

 

[15] M. Dinçsoy, F. Sönmez, "The effect of potassium and humic acid applications on yield and nutrient contents of 

wheat (Triticum aestivum L. var. Delfii) with same soil properties," J. Plant Nutr., vol. 42, pp. 2757–2772, 2019. 

 

[16] W. Qian, W. Kangcai, C. Zhiwei, X. Xiaoyan, "Effect of humic acid on pedatisecta under high-temperature 

stress," Acta Botanica Boreali Occidentalia Sinica, vol. 33, no. 9, pp. 1845-1850, 2013. 

 

[17] T.L. Seen, A.R. Kingman, "A review of humus and humic acid research," Series no. 145, S.C. Agricultural 

experiment station, Clemson, South Carolina, 1998. 

 

[18] M. Izhar Shafi, M. Adnan, S. Fahad, F. Wahid, A. Khan, Z. Yue, S. Danish, M. Zafar-ul-Hye, M. Brtnicky, R. 

Datta, "Application of single superphosphate with humic acid improves the growth, yield, and phosphorus 

uptake of wheat (Triticum aestivum L.) in calcareous soil," Agronomy, vol. 10, pp. 1224, 2020. 

 

[19] Q. Xu, D. Duan, Q. Cai, J. Shi, "Influence of humic acid on Pb uptake and accumulation in tea plants," J. Agr. 

Food Chem, vol. 66, pp. 12327–12334, 2018. 

 

[20] R. Khan, M. Khan, A. Khan, S. Saba, F. Hussain, I. Jan, "Effect of humic acid on growth and crop nutrient status 

of wheat on two different soils," J. Plant Nutr., vol. 41, pp. 453–460, 2018. 

 

[21] A. Abhari, E. Gholinezhad, "Effect of humic acid on grain yield and yield components in chickpea under 

different irrigation levels," J. Plant Physiol. Breed., vol. 9, pp. 19–29, 2019. 

 

[22] H. Gholami, F.R. Fard, M.J. Saharkhiz, A. Ghani, "Yield and physicochemical properties of inulin obtained 

from Iranian chicory roots under vermicompost and humic acid treatments," Ind. Crops Prod., vol. 123, pp. 610–

616, 2018. 

 

[23] R. Shahryari, M. Mollasadheghi, "Increasing Wheat grain yield by use of humic acid fertilizer," Advances in 

Environmental Biology, vol. 5, no. 3, pp. 516–518, 2011. 

 

[24] M. Tufail, K. Nawaz, M. Usman, "Impact of Humic acid on the Morphology and Yield of Wheat (Triticum 

aestivum L.)," World Applied Sciences Journal, vol. 30, no. 4, pp. 475-480, 2014. 

 

[25] I.N. Ali, "Assessment of various humic acid sulfur levels for higher yield in Wheat (Triticum aestivum L.)," 

Sarhad J. Agric., vol. 30, no. 1, pp. 47-52, 2014. 

 

[26] H.J. Attieh, K.A. Jadooa, "Plant Growth Regulators. Theory and Practice," Dar Al Kutub for Printing and 

Publishing, 1999. 

https://nabatia.umsida.ac.id/index.php/nabatia


Nabatia/ https://nabatia.umsida.ac.id/index.php/nabatia Desember 2023/ Volume 11/ Issue 2 

RESEARCH ARTICLE 
Published 31th Desember 2023  

https://doi.org/10.21070/nabatia.v11i2.1625  

86  
 

 

[27] L.S. Gong, S.J. Qu, G.M. Huang, Y.L. Guo, M.C. Zhang, Z.H. Li, L.S. Duan, "Improving maize grain yield by 

formulating plant growth regulator strategies in North China," J Integr Agric, vol. 20, no. 2, pp. 622–632, 2021. 

 

[28] P. Hedden, V. Sponsel, "A century of gibberellin research," J Plant Growth Regul, vol. 34, no. 4, pp. 740–760, 

2015. 

 

[29] W. Oh, K.S. Kim, "Light intensity and temperature regulate petiole elongation by controlling the content of and 

sensitivity to gibberellin in Cyclamen persicum," Hortic. Environ. Biotechnol., vol. 55, pp. 175–182, 2014. 

 

[30] W. Oh, J. Kim, Y.H. Kim, I.J. Lee, K.S. Kim, "Shoot elongation and gibberellin contents in Cyclamen persicum 

are influenced by temperature and light intensity," Hortic. Environ. Biotechnol., vol. 56, pp. 762–768, 2015. 

 

[31] SAS, "Statistical Analysis System, User's Guide," Statistical. Version 9.1th ed., SAS. Inst. Inc. Cary, N.C. USA, 

2012. 

 

[32] U. Türkmen, M.A. Bozkurt, M. Yildiz, K.M. Cimrin, "Effects of nitrogen and humic acid applications on the 

head weight, nutrient, and nitrate contents in lettuce," Advances in Food Sci, vol. 26, no. 2, pp. 59-63, 2004. 

 

[33] M. Kazemi, "Vegetative and reproductive growth of tomato plants affected by calcium and humic acid," B 

Environ Pharmacol, vol. 2, no. 11, pp. 24-29, 2013. 

 

[34] N.K. Fageria, "The use of Nutrient in crop plants," CRS Press, Boca Ratan, F., 2009. 

 

[35] M.R. Shafeek, Y.I. Helmy, M.O. Nadia, F.A. Rizk, "Effect of foliar fertilizer with nutritional compound and 

humic acid on growth and yield of broad bean plants under sandy soil conditions," Journal of Applied Sciences 

Research, vol. 9, no. 6, pp. 3674-3680, 2013. 

 

[36] H.G. Attia, S.M. Kadhum, B.A. Ibrahim, "Effect of Plant Growth Regulators on Some Vegetative characters of 

Black Seed," The Iraqi J. of Agric. Sci., vol. 41, no. 2, pp. 80-88, 2010. 

 

[37] M.M.S. Salih, "Physiology of Plant Growth Regulators," 1st eds., Dar alHikma for printing and publishing, 

Ministry of Higher Education and Scientific Research, p. 656, 1991. 

 
 

Conflict of Interest Statement:The authors declare that the research was conducted in the absence 

of any commercial or financial relationships that could be construed as a potential conflict of 

interest. 

Copyright © 2023 Fadhil Alaywe Atiyah Al-Rubaiee. This is an open-access article distributed 

under the terms of the Creative Commons Attribution License (CC BY). The use, distribution 

or reproduction in other forums is permitted, provided the original author(s) and the copyright 

owner(s) are credited and that the original publication in this journal is cited, in accordance 

with accepted academic prac-tice. No use, distribution or reproduction is permitted which 

does not comply with  these terms. 

https://nabatia.umsida.ac.id/index.php/nabatia

