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ABSTRACT 
Cucurbitaceae family comprises of prominent vegetables like cucumber, 

squash, melon, watermelon, and pumpkin which are valuable from medicinal 

and nutritional aspects. The excessive use of chemical inputs caused serious 

problems to public health and the environment leading to suppress soil fertility 

and crop palatability for consumers. Hence, utilization of humic substances 

including humic acid, fulvic acid, and potassium humate as natural fertilizers 

and bio-stimulants is a good substitute since they are enriched with nutrients, 

hormone and hormone like substances that activates plant to grow and yield 

efficiently and to combat environmental stresses. The present review article put 

the spotlight on the possible role of humic substances in activating growth of 

cucurbit foliage and yield. The possible role in improving the resistance of certain 

cucurbits to environmental stress is briefly discussed. 
Keywords: plant growth, organic farming, bio-stimulants, Plant activation, environmental stress 

resistance   

INTRODUCTION 
The family cucrbitaceae is considered as one of the biggest family 

consisting of about 125 genera and 960 species of various vegetables and fruits. 

The vegetable members of the cucrbitaceae family are prominent component of 

ancient medications and traditional cooking and are rendered as the strong source 

for evolution of secure and active therapeutics due to their remedial significance 

[39]. 

The extensive utilization of inorganic fertilizers has brought detriments to 

the human, animal, plant health, deteriorated the soil structure and fecundity 

leading to decrease in the arable lands. Therefore, great efforts have been 

implemented to find out new feeding sources that are natural/organic, ecofriendly 

and effective to produce a crop with a unique quality and yield. A number of 

studies have displayed that the addition of organic fertilizers resulted in better soil 

fertility, reduced soil-borne diseases, boosted microbial flora structure, hence 

suppressed permanent obstacles that impede plant growth and development [47, 

32].   
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Among these sustainable sources is a prominent organic substance known as 

humic substance. Humic acid is an organic matter which is produced and 

accumulated by animal and plant wastes or residues that decomposed and 

changed by decomposer microbes via a chain of geochemistry operations. Humic 

acids can have a significant role in amelioration of the soil qualitative features, 

increment of rate of fertilizer utilization as well as stimulation of crop harvest and 

quality [2, 54].  

Humic substances (HS) are counted as a key component of soil fertility 

traits, because they exhibit efficacy in dominating chemical and biological 

properties of the rhizosphere [40, 57]. It has been proven that the humic acid 

significantly influenced plant outgrowth parameters due to its activity in 

increasing permeability of cell membrane, photosynthesis and respiration, oxygen 

uptake, phosphate absorption and cell enlargement [6, 59]. The aim of this review 

is to illustrate the importance of humic substances (HS) as bio-stimulants for plant 

growth and soil and the effect of humic acid on cucurbits plants and environmental 

stresses. 

Types of Humic Substances Utilized in Agriculture 
Potassium Humate (KH) 

Potassium humate is a useful natural matter that is widely utilized in the 

production of horticultural crops. It improves the physical and chemical 

properties of plant outgrowing medium, supporting its structure, and ultimately 

raising plant productivity: (KH) is provided to plants either as foliar feeding or 

added to the soil since it contains about 30% to 60% humic acid that is already 

absorbed by roots [28]. KH is an effective fertilizer that efficiently ameliorates 

plant performance and harvest and they do so through enhancing the rate of 

nutrient absorption, optimizing plant biomass and suppressing compaction of soil 

[43].  

KH enhances membrane permeability, enzymatic and hormonal 

functioning and increases water holding capability of soil.  Furthermore, KH also 

displayed capability in alleviating environmental stresses such as drought, cold 

and heat stress by improving plant performance, soil characteristics and nutrient 

mobility [27]. As consequence, KH ameliorates soil health and soil structure for 

plant growth and development [34]. 
 

 
        Figure 1: Structure of potassium humate (http://sk.aminoacidsfert.com/) 

 

Fulvic acid (FA)  
Fulvic acid is a bio-stimulant which is derived from biodegradable lignin 

containing plant organic substance [35]. Fulvic acid that is often obtainable in 

aqueous form remarkably participates in cation exchange capacity of the soil [60, 

35]. Since fulvic acid readily dissolves in water and is easily washed out, it is 
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usually available in very low concentrations (0.2-1% w/v) in various sources like 

leonardite, peat, and compost etc. therefore, some producing companies dehydrate 

fulvic acid into powder forms. 

Considered as an organic fertilizer, fulvic acid is a natural mineral 

chelating additive and water linker that upraise intake via leaves and motivated 

plant performance and yield. It is responsible for many beneficial activities such 

as attraction of water molecules, assistance of the soil to be kept moist and 

contribution in the mobilization of nourishing nutrients into plant roots. Fulvic 

acid easily makes associate or chelate minerals such as iron, calcium, copper, zinc 

and magnesium, as it can receive these elements to plant directly [38]. 

Fulvic acid is a significant component of soil organic matter. It is usually 

active in enhancing the rate of cell division and stimulates extra root development 

and ultimately makes the plant to grow more potent with excellent defense against 

plant disorders and ailments [31]. Fulvic acid has been applied extensively to 

ameliorate the physico-chemical characteristics of soil leading to better plant 

outgrowth. The addition of fulvic acid exhibited supremacy in raising soil organic 

carbon and light fraction of carbon content. The utilization of aqueous formula of 

fulvic acid were found to act better than the solid fulvic acid and economic rates 

of addition must be pointed out to give the best strategies for soil management 

which should not trespass 5 g kg−1 in the soil [51].  

 
Figure 2: Structure of fulvic acid (Buffle, 5) 

Humic acid (HA) 
Though rendered as non-essential fertilizers, humic acid is one of the 

profound organic materials that enhance soil fecundity and ameliorate soil build-

up. It has a unique efficiency in the modification of soil physical features and is 

able to promote plant outgrowth via activating microbial functioning as well as 

altering the fixation characteristics from chemical aspect [12, 47].  

Humic acid is the terminal products of the organic wastes broken down by 

action of decomposer microbes and contributes in the marked reactions that take 

place in the soil, hence making soil more fertile via ameliorating physical and 

biological status and by creation of substances that are effective from physiological 

scope [8, 3]. Many agronomical experiments have proven that the humic acid 

significantly influenced nutrient intake, metabolism and plant performance [42, 

58]. The potency of humic acid as a plant outgrowth stimulator was came from its 

vital role in initiating changes on root structure and dynamics of growth, which 

lead to enhanced root volume, root extension and denser root hairs with larger 

surface area [7].  
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Figure 3: Structure of humic acid, Source [52] 

Mechanisms of Action of Humic substances on Plant Growth and 

Development According to numerous studies that were implemented on the 

efficacy of humic substances on various plant species planted in diverse soil types 

and hydroponics, these natural substances importantly ameliorated plant 

outgrowth and harvest. Despite that, the major mechanisms of the impact of such 

substances remain elusive and under argument [11, 56]. Generally, two 

mechanisms have been hypothesized for the influence of humic substances on 

plant. An indirect mechanism represented by amelioration of the plant 

nourishment via enhancing the obtainability of nourishing elements in the soil, 

especially phosphorus, iron and zinc. This action of HS is potently founded on the 

complexion of metals by these substances drove by the existence of functional 

groups capable of chelation in their architecture [53, 24]. This was confirmed in 

studies like that executed by Garcia-Mina et al. [23] on the effect of HS-metal 

complexes on plant performance under restricted obtainability of microelements 

and they recorded an increment in plant outgrowth owed to the promotion of 

micronutrients uptake by these complexes.  

The other proposed mechanism of HA action is the direct mechanism 

which is based on the presence of hormone or hormone-like materials in the 

structure of HS. The containment of such substances in HS might be the key 

activator responsible for the stimulation of plant outgrowth through organized 

plant hormone pathways and though the existence of these hormones and 

hormone-like materials in HS has not yet been proved but several research clues 

that boost this assumption [29]. The first clue is that the improvement in plant 

outgrowth and progress based on HS application resembled that obtained from 

the application of auxin, a common plant hormone. This was documented in raised 

outgrowth and surface area of roots, major morphological attributes activated by 

the function of auxin, resulting from the provision of HS [41]. The second clue is 

the identification of auxin groups in the structure of HS with the use of a mass 

spectrometry [9]. The humic acid may impact shoot growth via stimulating root 

uptake of nitrate and its transportation upward to the shoots. This action drives 

to improve transportation of active cytokinins from roots to shoots, hence 

elevating nutrient content and development of shoots [37]. 

Away from the auxin-like action of HS, the breakdown of seed dormancy 

with gibberellin (GA)-like signaling by HS was also observed. The prohibition of 

seed germination derived by abscisic acid (ABA) and a GA biosynthetic inhibitor 

(i.e., paclobutrazol) was overcome by dosing plants with HS [45]. 
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Figure 4: Mechanism of action of humic substances (HS) on plant growth 

Effect of Humic acid on Foliage of Cucurbit Crop  
Numerous field studies have been implemented on the response of 

cucurbits crop to the application of humic acid. Fahmy [22] displayed that the 

foliar feeding of humic acid plus other fertilizers caused a marked amelioration in 

the vegetation traits of cucumber and melon in terms of plant height, internode 

number on the main stem, leaf and branch number per plant and fresh and dry 

biomass when compared to control. Yaser et al., [61] reported that treating 

greenhouse cucumber (Cucumis sativus L.) with humic acid was efficient in 

enhancing foliage parameters of the crop. 

According to Mohamed and Ali [36] who examined the effects of organic 

and bio-fertilizer on cantaloupe plants, the combination of all fertilizers (compost 

+ humic acid + bio-fertilizer) increased vegetative growth traits like leaf area, 

plant height, branch number, and plant fresh and dry weight over control.. Esho 

and Saeed [21] demonstrated that, compared to control and other levels, humic 

acid at a level of 50 mg/litter provided the greatest amount of vegetation features 

of three test cultivars of summer squash (Cucurbita pepo L.). Shalaby and El-

messairy [48] found that the soil addition of humic acid at 21 l. ha-1 to the melon 

crop (Cucumis melo ‘Galia’) resulted in better foliage such as plant height, fresh 

and dry mass of vegetative growth and chlorophyll content (SPAD). Shafeek et al. 

[49] showed that treating cucumber plant with humic acid positively affected 

vegetation parameters in comparison with control. 

Al-madhagi [4] observed that treating cucumber crop with a mixture of 

humic acid and yeast significantly improved vegetative parameters over control. 

El-Gazzar et al. [17] investigated the performance of watermelon (Citrullus lantus 

L.) under numerous sources of organic manures and various levels of humic and 

fulvic acid and found that the FYM + compost + chicken manures in presence of 

4 kg humic and 4 kg fulvic acid was the best treatment in giving the maximal 

vegetative growth traits. The impact of organic nutrients on the growth and 

harvest of bitter gourd (Momordica charantia L.) has been investigated in field 

experiment. The results revealed that the T2 (vermicompost 5t + humic acid 2% 

+ Azospirillum 2 kg ha-1) significantly ameliorated growth attributes of the crop. 

Somendra Meena et al. [50] executed a field trial aiming to evaluate the 

impact of humic acid and micronutrient elements on the cucumber performance 

(Cucumis sativus L.) and they data revealed that the humic acid and 

micronutrients significantly increased the vegetative growth traits, namely of vine 

length (cm), number of branch per plant and leaf area (cm2). 
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Effect of Humic acid on Yield of Cucurbit Crop  
The use of humic acid as a bio-fertilizer for obtaining optimal growth and 

harvest of squash (Cucurbita maxima L) has been studied and the researchers 

indicated that besides improving the squash growth, the humic acid played a 

dominant role in providing the peak fruit yield and quality of crop [25]. Salman 

et al. [46] observed in another experiment that the humic acid which is provided 

via drip irrigation to water melon (Citrullus lanatus) recorded the highest quality 

of marketable yield which ascribed to the optimum influence of humic acid. 

Kazemi [30] carried out a field study for investigating the influence of 

humic acid and potassium nitrate on the yield of cucumber (Cucumis sativus L.). 

The collected data displayed that the humic acid and potassium nitrate were 

notably excellent in elevation of yield and fruit quality. El-Masry et al. [18] 

implemented a field experiment to detect the effect of humic acid provided via soil 

application on squash plants (Cucurbita pepo L.) and displayed that giving plant 

humic acid made a significant increment in fruit yield and its components 

compared to control. 

Mohammed and Ali [36] demonstrated that the cantaloupe plants received 

humic produced maximum yield qualitative and quantitative traits such as fruit 

diameter, fruit circumference and fruit fresh weight TSS %, total sugars % and 

total yield. Dinu et al. [14] studied the influence of humic on melon plants and the 

humic substance produced better crop yield i.e. the average number of 

fruits/plants, their average weight, and the yield/m2 as well as the quality of fruits: 

soluble dry matter, total dry matter, reducing sugars, vitamin C, and carotene. 

Abd El-Baky et al. [1] inspected the response of cucumber crop to and 

Naphthalene Acetic Acid (NAA) and they found that the biggest values of yield 

attributes such as number of fruits, fruit length, fruit diameter and yield per plant 

were recorded due to supplying plants with humic acid at level of (3gl-1) and high 

level of NAA (100 ppm). Sureshkumar et al. [55] showed that the T2 

(vermicompost 5 ton.ha-1 + humic acid 2% + Azospirillum 2 kg. ha-1) resulted in 

higher yield parameters of bitter gourd plant compared to other treatments 

including control.  

Al-madhagi [4] displayed that dosing cucumber plants with humic acid at              

100 mg L-1 significantly enhanced crop harvest while the combination of 100 

humic × 4000 mg L-1 of yeast significantly increased harvest as compared to 

control. Salam et al. (2019) sprayed squash cultivars with humic acid exhibited 

supremacy in giving the premium flowering, yield and quality parameters over 

control. 

Effect of Humic acid on Mineral Content of Cucurbit Crop  
Demir et al. [13] treated cucumber with humic acid added to the soil 

enhanced micronutrient content of the crop. Salman et al. [46] showed that humic 

acid application up to 6 L/feddan to watermelon caused a significant enhancement 

in macronutrient concentration relative to control and other treatments. El-Nemr 

et al. [19] inspected the efficacy of humic acid on outgrowth and chemical content 

of cucumber and they measured the maximum percentages of N, P, K, Ca and Mg 

in leaves of plants received 3 g/L of humic acid. El-Masry et al. [18] studied the 

enhancement of nitrogen efficacy under three levels of humic acid (0.5, 1.0 and 

1.5gL-1) as soil drench on squash.  The data analysis the increased level of humic 

acid (1.5gL-1) exhibited superiority in recording the highest percentage of N, P and 

K in fruits.  
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Ekinci et al. [16] investigated the response of cucumber crop to influence 

of humic acid as boron humate and calcium on mineral composition of cucumber. 

They noticed an increase in the macro and micronutrients in leaves and fruits of 

crop owed to the foliar spraying of humate substance relative to control. It has 

been displayed that humic when combined with 75% recommended dose of NPK 

fertilizers gave the greatest concentration of macronutrient (N, P, and K) in fruits 

of bottle gourd (Lagenaria siceraria) as compared to control [15].  

Yasir et al. [61] reported a significant improvement in macronutrients (N, 

and K) of cucumber as a result of treating plants with humic acid and organic 

fertilizers. Mohammed and Ali  [36] demonstrated that supplying cantaloupe crop 

with humic acid, organic fertilizers and mineral fertilizers drove to a prominent 

increase in plant content of macro and micronutrients (N, P, K, Ca, Mg, Fe, Zn 

and Mn) in comparison with control. Shalaby and El-messairy [48] showed that 

the melon plants delivered humic acid through soil addition and boron via foliar 

feeding possessed the best mineral content of nitrogen (N) and potassium (K) over 

control. 

Abd El-Baky et al. (1) proved, in a field research, that treating cucumber 

crop with humic acid at dose of (3 g. L-1) plus Naphthalene acetic acid (NAA) at 

concentration (100 ppm) significantly ameliorated mineral uptake by plants, 

especially N, P, K, Ca and Mg. Paulauskiene A. et al. [44] evaluated the impact of 

humic substance, compost and complex fertilizers on chemical composition of 

pumpkin fruit (Cucurbita moschata L). Their results illustrated that all the humic 

acid in combination with compost and complex fertilizer made a remarkable 

increase in macro and micronutrients content in fruits when compared to 

untreated plants.  

Effect of Humic acid on environmental stress in Cucurbit Crop  
Demir et al. [13] examined the effectiveness of humic acid in enhancing the 

harvest of cucumbers grown under three salinity levels. Due to the addition of 

humic acid, they noticed a partial reduction of the detrimental effects of salt stress 

on the harvest. Kran et al. [33] conducted research on the impact of humic acid on 

the drought stress applied on two melon genotypes. The findings showed that 

applying humic acid to both genotypes greatly boosted plant tolerance to drought 

stress as well as their capacity to adapt to such stress. El-Shraiy and Mostafa [20] 

studied the influence of some bio-regulators including fulvic acid on cucumber 

performance and productivity under salt conditions and found that providing 

plants with these bio-regulators; seaweed extract (5%) + fulvic acid (300 ppm) + 

glycine betaine (5 mM) significantly enhanced plant growth and harvest under salt 

stress.  

 A field experiment was conducted to assess the effects of different water 

stress levels and humic acid on the yield and genotypic stability of Gurma 

watermelon (Citrullus colocynthoides). The collected data showed that, whereas 

all analyzed qualities were significantly decreased when there was a water 

shortage, they were all significantly raised when there was a water stress [26].   

The effectiveness of humic acid and boron on stress resistance in melon crop was 

studied by Shalaby and Messairy [48]. Their research revealed that the optimum 

treatment for providing the finest foliage and melon harvest under saline 

conditions was humic acid at 21 l. ha-1 plus boron spray at 50 ppm. 
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Conclusion  
The production of crops following the sustainable methods through 

utilization of organic inputs is becoming of great interest during the last decades 

because the Intensive application of synthetic chemicals has deteriorated the soil 

architecture and the ecosystem and created serious health risks for living 

organisms. Therefore, the organic farming of significant vegetables with a 

precious nutritive value like cucurbits is very necessary to meet the local 

marketing demands as well as to produce organic products with prestigious 

quality and free of hazardous residues detrimental for human health. To achieve 

such sustainable agriculture, the use of natural inputs such as humic acid, fulvic 

acid and numerous other safe and effective products is recommended and advised 

since they ameliorate plant outgrowth, productivity and resistance to abiotic 

stresses, enhance soil fecundity and protect the environment from contamination.   
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 الملخص

ذات قيمة من  دع  والتي ت    ،لقرع والبطيخ واليقطينوات البارزة مثل الخيار واامن الخضر تتكون عائلة القرعيات 
الجوانب الطبية والغذائية.  وقد تسبب الاستخدام المفرط للمدخلات الكيميائية في مشاكل خطيرة على الصحة العامة 

لمواد الدبالية بما في ذلك استخدام ا ع دي    .للمستهلكيناستساغة المحاصيل ليل تقبة و والبيئة مما أدى إلى تثبيط خصوبة الت 
لمواد كأسمدة طبيعية ومنشطات حيوية بديلًا جيدًا لأنها غنية باالبوتاسيوم هيوميت   حامض الفولفيك و ،مض الهيوميكاح

البيئية. سلطت   شدودلاالمغذية والهرمونات والمواد الشبيهة بالهرمونات التي تنشط النبات للنمو والإنتاج بكفاءة ولمكافحة 
دة الضوء على الآليات المحتملة التي تعمل من خلالها المواد الدبالية على تنشيط النباتات والتأثيرات المفي هذه مقالة المراجعة

 لبعض القرعيات. الشدودأوراق الشجر والإنتاج ومقاومة  فيلحمض الهيوميك 

 .الشد البيئيحامض الهيوميك ، تنشيط النبات، مقاومة القرعيات، الزراعة العضوية، الكلمات المفتاحية: 
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