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Abstract 

Humic substances (Humin, fulvic and Humic acids) are widely used as fertilizers or plant growth 

stimulants, although their mechanism of action still remains partially unknown. Humic substances may 

be applied either directly to the soil or as foliar sprays. Despite both kind of application are commonly 

used in agricultural practices, most of the studies regarding the elicited response in plants induced by HS 

are based on the root application of these substances. Humic acid is an eco-friendly product needed in 

lesser quantity when compared to other chemical fertilizers and manures. Humic Acid can be integrated 

into the soils in the form of manure, it improves the physical properties of the soil. Advantage of humate 

based fertilizers to the soil is that the producer can again become a steward of the soil by developing a 

more ecologically sound agricultural production system (Ravichandran 2011). Humates enhances the 

crop productivity not only through improving physical chemical and biological properties of soil 

(Keeling et al., 2003; Mikkelsen, 2005) [20], but it also offers plants resistance to pest and disease, besides 

acting as the growth stimulant. 
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1. Introduction 

Humic acid stimulates the plant growth consequently yield by enhancing the uptake of plant 

nutrients and also acting on various mechanisms such as cellular respiration, photosynthesis, 

protein synthesis and enzyme activities. This substance also regulates the plant growth 

hormones due to production of indole acetic acid or its precursors. Humic acid serves as an 

effective adsorption and retention complex for inorganic plant nutrients (Mayhew, 2004) [39]. 

Humic acid is a natural polymeric composition which is produced as a result of decaying 

organic matters in soil, peat and lignin and can be used in order to increase crop product 

(Sabzevari et al., 2008). Usually Humic acid applied to soil as organic amendment but it was 

reported that foliar application of Humic acid can also improve the plant growth and 

accumulated photosynthetic matters. Further, it was reported that Humic acid has positive 

effect on the quality of crops though increasing the amount of sugar and reducing decay (Neri 

et al., 2002; Abdel et al., 2007; Yildirim, 2007) [40, 41, 42]. One of the most disruptive human 

activities is high-external input agriculture which has been justified by the current economic 

paradigm due to high productivity and the need to feed a growing population and we are 

dangerously close to the edge of the planet resources and both hunger and food insecurity has 

increased (Olivares et al., 2017) [43]. Excessive use of non-renewable chemical fertilizers and 

pesticides risks agricultural sustainability through the deterioration of soil and water resources, 

environmental quality (Ekin et al., 2019) [44]. Humic acid is an important soil component that 

can improve nutrient availability and impact on other important chemical, biological, and 

physical properties of soils (Meganind et al., 2015). The ecological benefits of Humic acids 

are diverse and represent profitable and effective solutions for environmental problems and 

preservation of the environment (Manal et al., 2016) [58]. HA particularly K-Humate has 

potential to be used as an effective conversation and management tool for sustainability of the 

soil environment (Gumus et al., 2015) [59]. 

Sustenance of soil fertility is the key to crop productivity. Prolonged use of chemical fertilizers 

alone in intensive cropping systems leads to unfavourable soil nutrient status, harmful effects 

on soil physico-chemical and biological properties and thus defines the concept of sustainable 

crop production. Foxtail millet (Setaria italica L.) is one of the earliest cultivated crops, 

extensively grown in the arid and semi-arid regions of Asia and Africa. Foxtail millet contains 

significant levels of protein, fiber, mineral, and phytochemicals. Anti-nutrients such as phytic 

acid and tannin present in this millet can be reduced to negligible levels by using suitable 

processing methods (Hariprasanna 2016) [18]. 
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Benefits of Humic acid 

Some beneficial effects of Humic acid are:1) Addition of 

organic matter to organically- deficient soils 2) Improved 

nutrient uptake 3) Increased chlorophyll synthesis 3) Increase 

root vitality 5) Better seed germination 6) Increased fertilizer 

retention capacity 7) Stimulate beneficial microbial activity 8) 

Healthier plants and improved yields. 

Humic acids are beneficial in freeing up nutrients in the soil 

so that they are become available to the plant as needed 

(Khaled et al., 2011) [46]. As the Humic acid molecules are 

small, which “allows them to reach the plant plasma 

membrane, where they effectively influence the assimilation 

of nutrients” (Quilty, 2011) [47]. Humic acid also accumulates 

toxic heavy metals very efficiently (Sinha et al., 2011) [48]. 

HA can enhance nutrient availability and improve chemical, 

biological, and physical soil properties (Meganind et al., 

2015). The direct and indirect beneficial effects of HA on 

plant growth and development are their effect on cell 

membranes which lead to the enhanced transport of minerals, 

improved protein synthesis, plant hormone-like activity, 

promoted photosynthesis, modified enzyme activities, 

solubility of micro-elements and macro-elements, reduction 

of active levels of toxic minerals and increased microbial 

populations (Hamideh et al., 2013) [45]. 

 

Effect of Humic acid on soil properties 

Humic acids are organic compounds that play crucial roles in 

enhancing the qualities of soil, the growth of plants, and other 

agronomic factors. In recent years, products based on Humic 

acid have been incorporated into crop production to ensure 

the agricultural output's continued viability. According to the 

research that was conducted, HA has the potential to have a 

beneficial effect on the soil's physical, chemical, and 

biological properties. These properties include the 

aggregation and relative proportion of soil particles, the 

capacity of soil to hold water, cation exchange capacity 

(CEC), pH, carbon content in the soil, enzymes activity, 

macronutrients cycling, and availability (Ampong et al. 2022) 
[49]. Humic acid contains many compounds, including 

macromolecule, hydrophobic, hydrophilic, and functional 

groups. The hydrophilic nature of Humic acid attracts the 

hydrogen ions that lead to increased water holding capacity of 

the soil. Organic humus contains Humic acid (HA), which has 

the potential to have a significant impact on soil health and 

plant development. Also, it helps to improve the soil's 

structure and water storage capacity (Fahramand et al. 2014) 

50. Addition of Humic acid to the soil, whether by addition or 

adsorption, both help increase aggregate stability, while the 

adsorption method gives more significant results (Chaney and 

Swift 1986) [51]. In the arid region, the application of HA 

provides resistance to plants against heat stress by producing 

heat tolerance enzymes and increasing the permeability of the 

plant membrane. 

Humic acid positively impacts cell division and root 

development (Khaled and Fawy 2011) [46]. As a part of 

humus, Humic acid's large surface area leads to more cation 

exchange capacity. Thus, HA exchanges the nutrients from 

organic fertilizer and store in its molecule, then slowly 

releases as per the requirement of plants. Humic acid is the 

product of the decomposition of plant residue. It has many 

binding sites for macro-nutrients such as Ca, P, and K, and Zn 

micronutrient. Foliar spray of Humic acid at the rate of 400 

ppm along with NAA (Naphthalene acetic acid) and 

vermicompost waste gave significantly superior yield 

attributing character, plant growth indices, and yield of 

chickpea (Kapase et al. 2014) [52]. An experiment was 

conducted at BHU, Varanasi. The study evaluated the effect 

of INM on soil characteristics. They employed 50, 75, and 

100% RDF, PGPR, and HA. P. fluorescens and Humic acid 

both affected cabbage yield and soil physicochemical 

parameters. One hundred per cent RDF + P. fluorescens and 

Humic acid recorded higher organic carbon (5.2 g/kg), 

available P (37.9 kg/ha), and available K (332 kg/ha) than 

control. The same treatment found a maximum N (319 kg/ha) 

(Verma et al. 2017) [36]. A field study showed that soil’s pH, 

salt content, organic matter, phosphorus, magnesium, iron, 

and manganese were all elevated by Humic acid. The best 

amount of soil organic matter was 40 kg/ha of HA treatment, 

which dropped the pH from 7.51–7.39. The HA group had the 

highest P, Mg, Fe, and Mn levels as 0, 20 and 40 kg/ha of 

Humic acid were applied (Dinçsoy and Sönmez 2019) [53]. 

 

Effect of HA on crop production 

Foliar application of Humic acid improve the plant growth, 

accumulated photosynthetic matters and biological yield of 

red bean (Mohajerani et al., 2016) [54]. Application of zinc and 

boron in accompanied with Humic acid and compost can be 

an effective nutritional manipulation by fixing the 

recommended dose of NPK to successfully reduce the pest 

and disease incidence in rice-mustard cropping system (Roy 

et al., 2017) [5]. Waqas et al., (2014) concluded that Humic 

acid application in all the three methods i.e., soil fertilization, 

foliar sprays and seed treatment significantly enhances grain 

yield and yield components of mungbean. Olk et al., (2013) 
[56] observed that Humic products results significant increases 

in grain yield of maize (Zea mays L.) and soybean (Glycine 

max (L.) Merr.). Soil application of humus increased the N 

uptake of wheat and foliar application of Humic acid 

increased the uptake of P, K, Mg, Na, Cu and Zn (Asik et al., 

2009) [7]. Highest values of spike length, number of 

grains/spike, grains weight/spike and thousand grains weight 

as well as grain yield of wheat were obtained by foliar 

spraying with 2 litres of Humic acid (Manal et al., 2016) [58]. 

Humic fertilizer not only increases the yield of wheat, but also 

wheat quality reflexed by high content of carbohydrate and 

protein content of grain wheat (Manal et al., 2016) [58]. Nardi 

et al., (2002) [60] reported the beneficial effect of Humic acid 

on plant growth to the increasing cell membrane, oxygen 

uptake, respiration and photosynthesis, nutrients uptake, root 

and cell elongation and ion transport. Treatments receiving 

HA in both soil or foliar application caused pronounced 

increases in plant height, number of branches and dry weight 

of shoot of soybean compared to the untreated ones 

(Mahmoud et al., 2011) [61]. According to Sivakumar et al., 

(2005) [32] the application of Humic acid up to 20 kg/ha along 

with 100 per cent recommended dose (150:50:50 NPK/ha) 

resulted in highest grain yield (4253kg/ha)as well as highest 

toal uptake of Nitrogen(132 kg/ha), phosphorous(20.75kg/ha) 

and potassium (86.93kg/ha) in rice crop. Rao et al. (1987) [25] 

concluded that increasing levels of Humic acid up to 30kg/ha 

resulted an increase of root-shoot ratio in sorghum (variety 

CSH-9). According to Sathyabama et al. (2004) [28], the 

significant increase of N, P and K uptake were recorded by 20 

and 10 kg Humic Acid.ha-1 respectively in both Alfisol and 

Inceptisol in rice crop. In the presence of Humic acid, the 

effect of 75 and 100% NPK fertilizers on nutrient uptake and 

grain yield was comparable with each other. Baskar (2006) [4] 

reported that application of lignite Humic acid and in 

combination with fertilizer, increased cured rhizome yield 

from 1824 to 6128 kg.ha-1, improved plant growth, 
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availability of N in rhizosphere soil and resulting in greater N 

uptake by rhizome.  

Dhanasekharan et al., (2008) [13] reported that application of 

Humic acid (HA) @ 30mg/kg increased the plant height, fruit 

length, number of fruits per plant, fruit weight and fruit yield 

by 56% in tomato and also increased the available N,P,K 

status of post-harvest soil. Madhavi et al. (2014) [22] carried 

out an experiment at college farm, Hyderabad to study the 

effect of fertilizers, biochar and Humic acid on soil enzymes 

at different stages of maize growth and observed that there 

was a significant increase in acid phosphatase activity by 

combined application of 75% NPK, 7.5 t ha-1 of biochar and 

30kg ha-1 of Humic acid. Verma et al. (2016) [62] observed 

with 100% fertilization + Pseudomonas fluorescens + Humic 

acid in cabbage recorded maximum soil bacteria, funga and 

actinomycetes population in cabbage. A green-house 

experiment conducted by Ravindra Prasad et al. (1989) [63] 

revealed that addition of Humic acids to paddy IR-20 upto 15 

kg ha-1 escalated the drymatter production. The root-shoot 

ratio also increased with increasing rate upto 15 kg ha-1 of 

Humic acid. In studies of Kauser and Azam (1985) [64]; Chen 

et al. (2004) [10], Humic acid applications were reported to 

increase the fresh and dry weights of crop plants. Due to the 

positive effects of Humic substances on the visible growth of 

plants, these sources have been widely used by the growers 

instead of other substances such as pesticides etc. Sripriya 

(1993) [65] recorded that higher grain and straw yields of 

paddy when Humic acid coated on fertilizer (2 %) was 

applied to soil @ 30 kg ha-1.In alkaline soils, the use of 

Humic acid has been found to increase wheat yield by 25 per 

cent (Wang et al., 1995) [38]. Similarly, Delfine et al. (2005) 
[12] also noticed 23 and 26 per cent of yield increase over 

control in wheat cropduring 1998 and 1999 respectively. 

Balasubramanian et al. (2000) [66] reported that the yield 

attributes grain and stover yield of soybean increased 

significantly with addition of Humic acid @ 20 kg ha-1 to soil 

along with spraying (0.01 %) at flowering stage.  

Khungar and Manoharan (2000) reported that the Humic acid 

application @ 10 kg ha-1 to green gram and soybean resulted 

in yield increase 80.65 and 71.07, respectively. Sathiya Bama 

and Selvakumari (2001) [3] studied the effect of Humic acid 

applied as potassium humate (@ 10 and 30 kg ha-1) with and 

without NPK fertilizers (75 and 100% RDF) on the growth, 

yield and nutrient content of amaranthus. The results showed 

that application of 10 kgHumic acid ha-1 along with 75% 

recommended NPK, was found to increase the crude protein 

content and mineral nutrition (P, K, Ca, Mg, Zn, Cu, Fe and 

Mn). Soil application of Humic acid @ 10 kg ha-1, 0.1 per 

cent root dipping and 0.1 per cent foliar spray recorded a 

maximum plant height, length and breadth of leaves, number 

of tillers of paddyand was on par with soil application of 

Humic acid at higher levels. (Baskar et al., 2002) [4]. Sharif et 

al. (2002) [31] conducted field experiment at Peshwar, Pakistan 

to study the effect of 0.5 and 1.0 kg ha-1 Humic acid alone and 

in combination with full (120+90+60 kg ha-1) and half 

(60+45+30 kg ha-1) recommended doses of NPK on wheat 

crop. Addition of 0.5 and 1.0 kg ha-1 Humic acid alone and in 

combination with 100% NPK increased wheat grain yield by 

25 to 69% and total drymatter by 36 to 65% over control. It 

was also reported that Humic acid has shown promising 

results in increasing crop production as a low-cost natural 

fertilizer source. Govindasamy and Chandrasekaran (2002) [17] 

reported that addition of Humic acid alone or in combination 

with nitrogen increased the rice yield over control. Increasing 

the level of Humic acid upto 30 kg ha-1 gradually increased 

the rice yield. Sathiya Bama (2002) optimized the dose of 

Humic acid @ 24.0 and 18.5 kg ha-1 respectively for 

maximum and economic yield of rice (ADT36) in Inceptisol 

of Tamil Nadu. 

Dhanasekaran and Govindasamy (2002) [17] reported that 

application of N through various coated forms of urea 

significantly increased the grain and straw yields of rice over 

the control. Among the various forms of coated urea, Humic 

acid coated urea (HACU) recorded the highest grain (6.63 t 

ha-1) and straw (9.58 t ha-1) yield followed by neem coated 

urea (NCU) (6.55 and 9.44 t ha-1 of grain and straw yield, 

respectively). Nandakumar et al. (2004) [67] stated that higher 

grain yield (50.41 and 53.84 per centin clay loam and sandy 

loam soils respectively) was observed with Humic acid @ 20 

kg ha-1 along with 100 per cent NPK over control in rice 

crop.Studies of Nardi et al. (2002) [60], Buyukkeskin and 

Akinci (2011) [68], Celik et al. (2011) [69] and Tahir et al. 

(2011) [79] have demonstrated the practical importance of 

Humic acid in agriculture. Beneficial effects of Humic 

substances on plant growth and mineral nutrition were 

proven, in addition to the claim that 1kg of HA can substitute 

for 1 ton of manure. Humic acids also reduce toxic effects of 

salts on monocots (Masciandaro et al., 2002) [70] and dicots 

(Ferrara et al., 2001) [71], including soybean and wheat 

(Ozkutlu et al., 2006), rape seed (Keeling et al., 2003) [20], 

forage and turnip (Albayrak, 2005) [1]. Humic acid application 

at 1000 mg kg -1 positively affected the growth of tomato 

plants grown under saline soil conditions, but high doses of 

Humic acid inhibited plant growth (Turkmen et al., 2004) [72]. 

Sathiya Bama and Selvakumari (2009) conducted a field 

experiment at Coimbatore to study the effect of Humic acid 

and fertilizers on rice (Oryza sativa) yield and yield attributes. 

The results indicated that the grain and straw yields were 

higher under the Humic acid application @ 20 kg ha-1. 

Sangeetha and Singaram (2007) [73] reported that the highest 

bulb yield (18.7 tha-1) of onion was observed in treatment that 

received 100% NPK plus 20 kg HA ha-1 as soil application in 

sandy clay loam soil in Tamil Nadu. The combined 

application of HA with NPK demonstrated substantial 

additive beneficial effect as evident from seed cotton yield 

with 19.0 per cent increase over NPK alone and up to 41.1 per 

cent over control (Haroon et al., 2010) [74]. 

Sao et al. (2010) conducted a pot experiment during winter 

season of the year 2004-2005 at AAU, Anand to study the 

effect of different levels of FYM and Humic acid derived 

from lignite coal on the yield of fodder maize. The Humic 

acid application at 20 kg ha-1 was the best treatment for dry 

and green matter yield and root growth of fodder maize. 

Selim et al. (2009) [75] found that Humic substances when 

added along with NPK through fertigation resulted in lesser 

leaching of N and K to deeper layer and higher availability of 

P in deeper layer of soil. The tuber yield increased by 16.47 

per cent with addition of Humic substances compared to 

application of recommended dose of fertilizer. The best 

combination for enhancing tuber yield, quality indicators, 

nutritional status of potato crop and soil fertility compared to 

the recommended dose of N, P and K (control) was addition 

of Humic substances along with 100 per cent fertigation. 

Mahmoud et al. (2011) [61] recorded increase in plant height 

(86.5 cm), number of branches (4.00) and dry weight of shoot 

(108 g plant-1) of soybean due to application of 30 kg ha-1 

Humic acid along with 100 per cent RDF.  

Farooq et al. (2011) [76] reported that application of Humic 

acid @ 100 or 200 mg kg-1 of soil to radish crop significantly 

increased the length, fresh and dry weights of shoot and root 
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systems as well as leaf number per plant. Humic substances 

extracted from sewage sludge significantly increased the plant 

dry-matter production (up to 560 %), plant height (86-151 %) 

and leaf area (436-1397 %) during the early stages of pepper 

development. Net photosynthesis and stomatal conductance 

increased in the treatments with Humic acid extracted with 

sewage sludge up to (48 % and 63 %, respectively) at the 

vegetative stages compared to Humic substances derived from 

leonardite (Inaki Azcona et al., 2011) [77]. Humic acid at 25 kg 

ha-1 increased growth and quality of maize. The soil 

application of Humic substances was significantly effective 

on dry weight. The mean highest dry weights were obtained 

with 1 g humus kg-1 treatment (Turan et al., 2011). In 

common millet, the application of Humic acid @ 150 g ha-1at 

100 % leaf coverage gave higher grain yield (50.37 and 41.85 

kg ha-1) in the consecutive years compared to the control 

(Saruhan et al., 2011) [78].  

Tahir et al. (2011) [79] reported increase in plant height (10 

%), shoot fresh weight (25 %) and dry weight (18 %) with 

HA2 60 kg ha-1 soil, over control. Humic acid application @ 

60 kg ha-1 soil was more efficient than 90 kg ha-1 in 

promoting wheat growth. Effects of bio-fertilizers, mineral 

fertilizers and Humic substances on growth and yield of 

cowpea envisaged that, combination of chemical fertilizer 

with Humic substances improve growth and yield of cowpea 

(Magdi et al., 2011) [80]. In peanut, the highest seed yield of 

1856.8 kg ha-1 was obtained from the treatment receiving 40 

mg L-1 of Humic acid and the lowest amount of seed yield 

i.e., 1011.5 kg ha-1 was reported from control. Combined 

application of 40 mg L-1 Humic acid and 75 kg N ha -1 

resulted in a further increase in the yield to 2858 kg ha-1 as 

against control yield of 629 kg ha-1 (Maral, 2012) [81]. Harshad 

Thakur et al. (2013) [82] reported that the combined 

application of RDF + Humic acid granules @ 12.5 kg ha-1 (as 

basal) significantly influenced the growth parameters, yield 

attributes, seed and stalk yield of sunflower. Application of 

RDF + Humic acid granules @ 12.5 kg ha-1 (as basal) 

registered significantly taller plants (183.3 cm) over RDF 

alone. Abd El-Gawad (2013) [83] declared that Humic acid at 

the rate of 8 kg fed-1 increased protein percentage of pea seeds 

in the two seasons. El-Galad et al. (2013) [83] reported an 

increase in the protein content in faba beans on application of 

Humic acid combined with compost and sulphur. Kumar et al. 

(2014) [84] conducted a pot culture experiment to study the 

effect of Potassium humate (PH) and chemical fertilizers on 

growth and yield attributes of rice and observed that highest 

rice grain yield (45.68 g pot-1) was obtained with application 

of 10 mg/kg PH along with 100% RDF followed by 100% 

RDF (32.44 g/pot) alone. 

Vanitha and Mohandas (2014) studied the effect of Humic 

acid on growth and yield attributes of aerobic rice under 

conventional, drip and subsurface drip fertigation system and 

reported that application of 100 per cent RDF (150:50:50 kg 

NPK ha-1) along with Humic acid recorded maximum root 

length (58.8 m hill-1), higher chlorophyll content (2.61 mg g-

1), leaf area duration (151 days), increased grain filling per 

cent (69.1) and yield (5616 kg ha-1). Kumar et al. (2014) [84] 

observed that addition of 10 mg/kg PH along with 100% NPK 

fertilizers and 12.5 mg/kg zinc sulphate caused significant 

increase in plant height, number of tillers, panicle height, 

panicle length, test weight, straw yield and yield of rice as 

compared to 100 and 75% NPK alone. Abeer et al. (2015) [85] 

observed that Humic acid significantly increased plant height, 

number of leaves, root length, shoot and root fresh and dry 

weights as well as chlorophyll content of common bean than 

control plants at 15, 30 and 45 DAP and also the graded levels 

of Humic acid application showed significant increase in 

yield, titreable acidity, fruit weight and fruit diameter in 

tomato crop (Asri et al., 2015) [86]. Tuba Arjumend et al. 

(2015) [2] reported that application of Humic acid (HA) 

increased the growth of wheat in terms of shoot length (18 

%), root length (29 %), shoot dry weight (76 %) and root dry 

weight (100 %). Response in terms of yield and yield 

components showed a significant increase in 1000 grain 

weight (8-16 %), biological yield (18-36 %), drymatter yield 

(15-25 %) and grain yield (19-58 %). Retno Suntari (2015) [87] 

conducted a study to determine urea-Humic acid doses for 

vertisols of East Java and found that highest number of 

panicles (6.33) were achieved with the application of urea-

Humic acid 100% (UH2) in rice. 

 

Drawbacks of Humic substances 

The application of the very high dose of Humic acid is less 

effective (Lee and Bartlett, 1976). The beneficial effects of 

Humic acids have been cleared but excessive use of these 

chemicals might lead to the environmental pollution (Yigit et 

al., 2008) [88]. No effect from application of Humic acid 

(Turan et al., 2011; Aydin et al., 2012; Liu et al., 2002) [89, 90] 

or even growth reduction (Van et al., 2010) also observed. 

Several studies have reported all outcomes in experiments: 

positive, negative and nil effects (Lodhi et al., 2013) [91]. In 

conclusion, Humic acid (HA) is a vital constituent and an 

intimate part of soil organic structure. Many scientists, 

agronomists and farmers used Humic acid for improving soil 

conditions and plant growth. Humic acid can ameliorate 

negative soil properties, improve the plant growth and uptake 

of nutrients. The application doses of Humic acid are 

important for taking benefit from it. It is best to apply Humic 

acid or Humic acid in little amount throughout the crop period 

than at a huge amount or at a time. It is very important that 

plant trash from harvested crops is returned to the soil. 

 

Conclusion 

This review has shown that the application of HA could 

significantly affect crops agronomic performance in different 

crops, viz. plant's height, plant spread, dry matter 

accumulation, crop growth rate, relative growth rate, nodule 

count, nodule dry weight, nutrient content, yield components, 

yield, and quality. The effect of Humic acid on soil quality 

parameters are also reviewed in this article, viz. soil structure, 

water holding capacity, bulk density, particle density, 

porosity, microbial activity, soil pH, electrical conductivity, 

NPK content, organic matter content, and cation exchange 

capacity. As Humic acid is the organic substance that humus 

produces and the primary component of humus. It has a 

variety of qualities that contribute to the fertility of the soil. It 

is essential to maintain soil fertility by improving the 

physicochemical and biological qualities of the soil. It was 

discovered that using Humic acid has a beneficial impact not 

only on the production of cereals and pulses but also on the 

production of fruits and vegetables. When it is applied to a 

variety of crops at varying levels and dosages, Humic acid 

results in an increase in production as well as an enhancement 

in the quality of the soil. Its use was discovered to be useful in 

agricultural output, whether it was implemented in the soil or 

the plant itself, and via a variety of application methods, 

including seed treatment, soil application, and foliar 

application. The majority of research on Humic acid is carried 

out in either greenhouses or pots across the world. It is 
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essential to conduct field trials in order to determine the true 

potential of Humic acid. 
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