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Abstract:- A field experiment was conducted at the 

Agricultural Research Station, College of Agriculture, 

University of Basrah during the growing season of 2021-

2022 to study the effect of adding humic acids either to 

soil or spraying on plant along with recommended 

chemical fertilizers(NPK) on availability of N, P, and K  

and EC and pH of soil as well as growth and yield of okra. 

The results showed an increase in the availability of N,P 

and K by adding humic acid to the soil  while spraying of 

humic acid had no clear differences with chemical 

fertilizers treatments. Addition of humic acid to soil 

decreased EC while addition as foliar application increase 

EC of soil. Addition of humic acid along with chemical 

fertilizers to soil or spraying on plant led to an increase in 

concentrations of N, P, and K in the leaves and their 

uptake with superiority of spraying treatment over soil 

application treatments. Increasing humic acid level 

spraying on plant from 0.5 to 1.0gL-1 significantly 

decreased N,P and K concentrations and uptakes. Similar 

findings were obtained for dry matter and fruits yield. 

The lower the level of humic acid ,The higher the dry 

matter and yield. The highest value of okra fruit yield 

2791.06 kgha-1 was obtained with treatment involved 

spraying of 0.5gL-1 humic acid plus full recommended 

chemical fertilizers.     
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I. INTRODUCTION 

 

Okra [Abelmoschus esculentus (L.) Moench] is an 

annual vegetable crop in tropical and sub-tropical parts of the 

world. It is one of the important nutritious vegetable in Iraq, 

as well as it considered as an economically vegetable. Each 

100g of green pods contains 1.8g protein,6.4g 

carbohydrate,1.2g fibre, 18 mg vitamin C and 90 mg Ca 

(Rashid, 1999). It is one of the most well adapted vegetable 

fruit to tropical conditions, and it has excellent nutritive 

value. Okra crop production in Iraq was 27.2 thousand tons 

in 2010, and decrease by 29.2% compared to last year’s 

production, On the other hand, the production of okra in the 
world was 8,689;499 tons in 2013(FAO,2015).A number of 

studies were conducted to improve the growth and production 

of Okra by following several strategies , the most important 

of which is providing a plant’s need for nutrients, especially 

nitrogen, which, if it works, increases the growth and yield of 

the plant. through the biological and chemical humification 

of plant and through the biological activates of 

microorganisms (Anon., 2010).  Humic acid directly affects 

the vegetative growth and uptake of N, Ca, Mg, P and K by 

plant (Vanitha and Mohandass, 2014). Humic acid which has 

hormone like activity not only enhancing plant growth and 
nutrient uptake, but also improve stress tolerance. The 

importance of humic acid is not limited to their function as a 

reservoir of nutrients to plant (Yildirim, 2007) Moreover, 

Humic acid can improve plant growth by enhancing soil 

structure and water holding capacity as well as 

microorganisms activity as a source of C and other nutrients 

. 

 

From the above ,one can be certain that humic acid may 

be used as an alternative source to chemical fertilizers at least 

supple mentally. Nadia et al.,(2015) found that humic acid 
had a significant increasing effect on the N, P, K, fruits 

number, fruit weight and yield per hectare. (Haider et al., 

2017). In conclusion it was noticed that using 20 kgha-1 of 

humic acid significantly increased fruit weight and yield. The  

present study was designed to demonstrate the ability of 

humic acid adding either to soil or foliar method to replace 

apart of chemical fertilizers to okra plant. 

 

 

 

 
 

II. MATERIALS AND METHODS 

 

A field experiment was conducted during the growing 

season of  2021-2022  with okra( Abelmoschus esculents (L.) 
Moench), a local variety in a greenhouse (25m*6m) at the 

Agricultural Research Station , College of Agriculture, 

University of Basra, located in the Karmat- Ali region 

(47⁰44'40"E and 30⁰33'44"N), 9.78 km away from Basrah 

center.Theinitial properties of the greenhouse soil were 

estimated according to the methods adopted in Richards 

(1954) and Page et al .(1982) after taking a composite sample 

(Table1). The experiment was carried out in Randomized 

Design with eight treatments and three replications. The 

treatments were T1 (Control). T2 (recommended chemical 

fertilizers), T3 (Humic acid +1/2 of recommended chemical 
fertilizers, T4 (foliar humic acid +full recommended 
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chemical fertilizers,T5 (foliar humic acid 0.5 gL-1+1/2 

recommended chemical fertilizers,T6 (foliar humic acid 0.5 

gL-1+full recommended chemical fertilizers,T7 (foliar humic 

acid 1.0 gL-1+1/2 recommended chemical fertilizers and T8 

(foliar humic acid 1.0 gL-1+full recommended chemical 

fertilizers. 

 

The field was plowed perpendicularly, smoothed, 
leveled, and four rows was opened, Each row contains six 

experimental units of 2 m x 1 m, The recommended chemical 

fertilizers were urea (46%N) at a level of 250kgNha-

1,concentrated super phosphate (20.21%p) at a level of 

120kgP2O5ha-1, and potassium sulfate (46%K) at a level of 

400kgKha-1. Okra seeds were sowed in holes on both sides 

of the row at a distance of 40cm plant to plant. After thinning, 

the number of plants in each experimental unit becomes 10 

plants. Solid Humic acid, the properties of which are shown 

in Table (1), was used in the experiment at a level of 1.5 tons 

ha-1  for soil application method and  at concentrations of 0.5 
or 1.0 gL-1  for foliar methods. Humic acid was added in five 

doses starting 30 days after sowing. 

 

 

Table 1: Some Characteristics of Humic Acid Used 

Property Value 

Water-Solubility (Dry Basis) 100% 

Humic acid (dry basis) 60.0%min 

Moisture 15.0%max 

Total Trace Elements 2.0%min 

pH 8.0-10.0 

Sieve residue (0.5mm) 5.0 % max 

Randomly soil and plant samples were selected at the 

flowering-early maturity stage, and the pH, EC, and available 

N, P, and K were estimated in soil. The concentration and 

uptake of N, P, and K in leaves were measured .Shoot dry 

weight of the plant and total pod yield were recorded. The soil 

pH was estimated in suspension 1:1 using a pH-meter (Page 
et al., 1982), then the suspension was filtered and the soil 

salinity (EC) was measured using a Conductance-meter (Page 

et al., 1982). Available Nitrogen was extracted with a 2M 

KCl solution (Bremner and Keeney, 1966), then estimated 

using a steam distillation procedure according to the method 

of Bremner and Edwards (1965). As for available  

phosphorus, it was extracted from the soil using a 0.5M 

NaHCO3 solution and estimated calorimetrically using 
spectrophotometer using the blue color method (Murphy and 

Riley,1962). 

 

Table 2 : Some Chemical and Physical Properties of the Greenhouse Soil

Property Value Unit 

pH (1:1 in Water) 7.70 - 

electrical conductivity (EC) 5.22 dsm-1 

total nitrogen 21.0 g kg-1 

Available phosphorus 39.3 mg kg-1 

Available potassium 105.40 mg kg-1 

Soil particles Size sand 36.80 % 

loam 42.00 

clay 21.20 

Soil texture loam 

 

Available potassium was extracted with a 1N NH4OAC 

solution and estimated using a flame photometer stated in 

(Page et al. (1982). The leaves sample were digested with an 

acid mixture of 4% HClO4 + H2SO4 (Cresser and Parsons, 

1979), and the total nitrogen in the digestion solution was 

estimated using a steam distillation and total phosphorus 

using the blue color method (Murphy and Riley,1962) and  
potassium using a flame photometer (Page et al. (1982). The 

average dry weight of the vegetative part of two plants from 

each plot was estimated after drying at 70°C. The uptake of 

N,P and K  were calculated. The weights of the okra pods for 

all the harvests in the entire plot were collected to calculate 

the total yield. 

 

The experiment was carried out as a factorial 

experiment on the effect of Humic acid interacted with 

chemical fertilization in a Completely Randomized Design 

.The data were analyzed using ANOVA by the GenStat 

program. The Means were compared using a modified least 

significant difference (RLSD) test at the probability level of 

0.05 (Al-Rawi and Khalaf Allah, 1980). 

 

III. RESULTS AND DISCUSSION 

 

A. Effect of Humic Acid and Chemical Fertilizer on the 
Available N, P, and K In Soil. 

Table (3) showed the effect of adding humic acid and 

chemical fertilizers on the amounts of available N, P, and K. 

soil addition of humic acid belong with chemical fertilizers 

signification increased the available N as compared with 

traditional treatment (T2) with an average value of 372.17 

mg.kg-1 . while ,addition of Humic acid by foliar method  

significantly decreased the available N in soil compared to 

traditional treatment(T2) with an average value of 302.16 

mg.kg-1 soil . That was true for all foliar treatment. It can also 

be noted that the insignificant differences between T3 and T2 
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treatment clearly indicated the benefits effect of humic acid 

combined chemical fertilizer in increasing the available 

amount of nitrogen  with adding half dose of  chemical 

fertilizers. That mean humic acid can reduce fertilizer cost 

and ensuring a safe environment. The results of Table 3 

indicated that all treatment involved of addition of  humic 

acid combine with chemical fertilizers were significantly 

superior in increasing the amount of available phosphorus 
compared to the control treatment but not differ with 

conventional treatment(T2),except that of (T8). Moreover, 

there was no clear difference between soil application 

treatments and foliar treatments. Increasing chemical 

fertilizers amount with humic acid increase N,P and K 

availability at soil addition treatments , whereas they were not 

changed at foliar application treatments. This means , 

spraying of humic acid on plant have little or no effect on soil 

nutrient in availability under study conditions. The result of 

available  K (table 3) showed insignificant differences among 

the different treatments of humic acid and chemical 

fertilizers. However , the superiority of treatments involved 

humic acid over conventional treatment, can be observed.   

Gihan A. Mohamed (2020) found that adding humic acid to 
the soil led to an increase in the availability of N, P, and K , 

While  spray humic acid on plant did not affect the 

availability of these elements. Petrovic et al.(1982) explained 

this by increasing the microbiological activity in the soil as a 

result of adding humic acid to the soil. 

 

Table 3: Effect of Humic Acid and Chemical Fertilizers on Nutrient Availability ,EC and pH 

Treatment N 

mg.kg-1 

P 

mg.kg-1 

K 

mg.kg-1 

EC 

dSm-1 

pH 

 

T1 324.33 ±28.29 30.66 ±5.42 539.53 ±5.86 4.72±0.35 7.81±0.04 

T2 350.09 ±12.49 39.36 ±2.90 545.64±41.50 5.60±0.46 7.77±0.06 

T3 348.83 ±12.29 37.73  ±2.21 592.37±50.92 3.32±0.30 7.71±0.11 

T4 395.50 ±10.50 40.56 ±2.85 643.00±24.79 4.07±0.31 7.83±0.03 

T5 317.33 ±58.70 42.26 ±3.10 600.16±41.03 5.75±0.38 7.69±0.01 

T6 319.66 ±11.83 38.00± 4.9 584.58±67.45 5.94±0.28 7.78±0.11 

T7 297.50 ±43.00 41.66 ±1.3 569.00±42.12 5.90±0.36 7.80±0.13 

T8 274.16 ±7.28 33.43 ±4.16 569.00±30.91 6.49±0.11 7.81±0.12 

R.L.S.D0.05 29.75 3.93 NS 0.29 NS 

T1: Control  T2: Complete Chemical Fertilizer T3: Soil HA+1/2 Chemical Fertilizer T4: Soil HA + Complete   Chemical 

Fertilizer T5: Foliar HA (0.5 g.L-1) + 1/2  Chemical Fertilizer  T6: Foliar HA (0.5 g.L-1) + Complete  Chemical Fertilizer   T7: 

Foliar HA (1 g.L-1) + 1/2  Chemical Fertilizer   T8: Foliar HA (1 g.L-1) + Complete  Chemical Fertilizer 
 

Urrutia et al. (2014) also explained that humic acid 

blocking the adsorption sites of these elements and thus 

Increasing the amount dissolved in soil solution then 

increasing its availability. The positive effect of soil 

application of humic acid may be due to improved root 

growth and up take of nutrients (Samavat and Malakoti, 

2010). Moreover, Canellas et al .(2002) indicated that adding 

humic acid increases the appearance of lateral root sites in 

corn plants. 

 
B. Effect of Humic Acid and Chemical Fertilizer on Soil 

Salinity (EC) and Soil pH  

The results of Table 3 showed a decrease in soil salinity, 

explained as E.C. in all treatments evolved  adding humic 

acid to the soil compared with traditional chemical 

fertilization (T2) (3.32 and 4.07 dSm-1 for T3 and T4 

treatments) with a decrease percentages of 40.71 and 27.32% 

, respectively. A Similar result was observed by Gihan A. 

Mohamed (2020). Pena-Mendez, et al. (2005) stated that 

adding humic acid to the soil improved soil aggregates and 

thus reduced soil salinity by leaching . On the other hand, 

addition of humic acid by foliar method resulted in a 
significant increase in soil salinity, and the highest value 

reached 6.49 dSm-1 for T8 treatment. There was no significant 

change in soil pH values when adding humic acid or chemical 

fertilizers( table 3) . The reason may be due to the presence 

of high amount of calcium carbonate (table 1) and increasing 

resistance of the soil to the change in pH values at alkali range 

(Helyar and porter,1989). Similar results was observed by 

fincherira-Robles et al.(2016) who found no change in soil 

pH after addition of 4L.kg-1 soil of humic substances.  

 

C. Effect of Humic Acid and Chemical Fertilizers on the 

Concentration of N, P, K In Leaves and Uptake . 

 The results of Table 4 indicated that adding humic acid 

to the soil or spraying on the plant and chemical fertilizers led 
to a significant increase over control  in the concentration of 

N, P, and K in leave and N,P and K up take in okra shoot. 

Higher values associated with treatments involved spraying 

humic acid compared with soil addition treatments which had 

in significant differences with T2 treatment. The maximum 

N,P and K concentrations (62.28,6.28 and 60.02gkg-1) 

respectively were recorded under T6 treatment foliar 

application of HA0.5 gL-1 + full chemical fertilizers and also 

the maximum N,P and K up take (84.64,8.55 and 81.83 kgha-

1) were recorded under T6 treatment . These findings clearly 

indicated that the plant benefits from the humic acid more 

when it is spraying on the leaves than it is incorporated in to 
soil. Humic acid significantly improved N,P and K in plant 

might be due to stimulatory effect with enhancing uptake of 

nutrients through the effect of humic acid on expanded cell 

membranes, photosynthesis, 
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Table 4: Effect of Humic acid and Chemical Fertilizers on Leave Concentrations and Uptake 0f N,P and K (± Stander Deviation) 

 

Treatment 

N 

g.kg-1 

P 

g.kg-1 

K 

g.kg-1 

N P K 

Uptake  kg.ha-1 

T1 28.11 ±2.48 1.73 ±0.41 20.12 ±1.82 20.93 ±3.42 1.26 ±0.15 14.99 ±2.45 

T2 55.35 ±2.68 4.50 ±0.67 49.47 ±1.92 45.13 ±4.65 3.74 ±1.13 40.41 ±5.01 

T3 50.50 ±3.55 4.81 ±1.13 46.12 ±1.93 54.41 ±8.79 5.25 ±1.74 49.48 ±5.05 

T4 54.26 ±1.22 5.13± 0.26 48.35 ±2.63 61.34 ±7.51 5.80 ±0.71 54.65 ±7.21 

T5 61.51 ±4.95 5.50 ±0.59 51.70 ±7.02 72.88 ±9.54 6.63 ±1.76 62.51 ±18.24 

T6 62.28 ±3.16 6.28 ±0.38 60.02 ±5.17 84.46 ±5.80 8.55 ±1.13 81.83 ±12.76 

T7 47.07 ±4.89 5.36 ±1.11 48.35 ±3.34 54.79 ±9.48 6.23 ±1.44 56.13 ±7.28 

T8 58.74±7.48 5.55± 1.02 48.36 ±1.36 70.36 ±7.88 6.71 ±1.65 58.11 ±5.01 

R.L.S.D  0.05 3.89 2.23 3.24 6.88 1.28 8.53 

T1: Control  T2: Complete Chemical fertilizer T3: Soil HA+1/2 Chemical fertilizer T4: Soil HA + Complete   Chemical fertilizer 
T5: Foliar HA (0.5 g.L-1) + 1/2  Chemical fertilizer  T6: Foliar HA (0.5 g.L-1) + Complete  Chemical fertilizer   T7: Foliar HA (1 

g.L-1) + 1/2  Chemical fertilizer   T8: Foliar HA (1 g.L-1) + Complete  Chemical fertilizer

Respiration ,O2 and P uptake and root cell development 

(fahramand et al .,2014). This finding is in agreement with 

Barakat et al.(2015)  and Nadia et al.(2015) who examined 

the effect of humic acid on okra plant. Increase in nutrient 

concentrations and uptake in plant at foliar method compared 

with soil application might be due to the direct effect of 

included mineral and organic substances which act as 

hormones like activity as well as it nutrients content that 

involve in plants bioactivities and then uptake  induction . 
Khalid and fawy(2011) stated that humic acid spraying on 

plants had positive effect on root growth by adding essential 

organic substances necessary for water retention so, 

improving the growth of root and uptake capacity. The data 

displaying in table(4) indicated that increasing chemical 

fertilizers dose increased N,P and K concentrations and 

uptakes. This was true for all humic acid treatments. However 

, increasing level of humic acid  added as foliar from 0.5gL-1 

to 1.0gL-1 significantly decreased N,P and K concentrations 

and uptakes. The mean values of N,P and K  concentrations 

were 61.78,5.89 and 55.86 gkg-1 at 0.5gL-1 ,while they were 
52.90,5.45 and 48.35 gkg-1 at 1.0gL-1 ,respectively. On the 

same context ,the mean values of N,P and K uptake were 

78.69, 7.59 and 68.98 kgha-1 at 0.5gL-1, while they were 62.57 

,6.47 and 57.12 kgha-1 at 1.0gL-1, respectively. This finding 

is in agreement with that of Mohammed and saeid(2020). 

However ,value of nutrient concentrations and uptake at 1.0 

gL-1 level were in bare or over that of T2 treatment 

(completely chemical fertilizers).The response of plant 

bioactivities to humic substances mainly depend on it 

concentration ,source and particle size (molecular weight) 

which  in turn controls the plasmalema functions(Nardi et 
al.(2002).  

 

D. Effect Of Humic Acid And Chemical Fertilizers On Shoot 

Dry Weight And Yield Of Okra:  

Result in table ( 5 ) showed that there was a significant 

differences between the treatments of humic acid or chemical 

fertilizers on shoot dry weight and fruits yield of okra 

compared with control treatment (T1) . Data also revealed 

that treatments involved humic acid give a highest values 

over chemical fertilizers treatment (T2) at both parameters . 
For humic acid treatments, the mean dry weight and yield 

were 1185.26 kgha-1 And   1912.80 Kg ha-1  ,respectively 

.while there were 819.41 kg ha-1 and 1201,74 kg ha-1 for T2 

treatment ,The increase in dry weight at humic acid 

application can be attributed to increases in plant height 

,number of branches and leaf area. The increase in plant 

height might be due to calcium uptake improvement which 

plays a main role in metabolic division of apical meristems of 

cells (Haider et al.,2017), while the improvement in number 

of branches might be attributed to the role of humic 

substances as hormone like activity similar to auxins which 
increasing number of branches  (Pizzeghello et al.,2001). 

Furthermore, increasing root development and nutrients up 

take such as nitrogen , the main responsed  element for 

vegetative growth (Haider et al.,2017 ) . Similar results were 

found by pasha et al.(2021) who noticed that humic acid 

increased plant height ,number of branches and leaf area of 

okra plants. The higher yield of okra under the impact of 

humic. 

 

 

 

Table 5: Effect of Humic and Mineral Fertilizers on Yield and Dry Weigh 

Treatment Dry weight 

Kg.ha-1 

Yield 

Kg.ha-1 

T1 743.33 ±91.06 792.23 ±75.67 

T2 819.41 ±124.86 1201.74 ±263.97 

T3 1073.75 ±116.69 1084.73 ±34.35 

T4 1128.94 ±114.15 1524.29 ±103.63 

T5 1191.94 ±197.49 2667.71 ±101.36 

T6 1358.05 ±107.46 2791.06 ±248.27 

T7 1158.39 ±82.70 1677.70 ±108.19 

T8 1200.50 ±72.89 1731.71 ±102.84 

R.L.S.D 0.05 114.95 133.47 
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T1: Control  T2: Complete Chemical fertilizer T3: Soil HA+1/2 Chemical fertilizer T4: Soil HA + Complete Chemical fertilizer 

T5: Foliar HA (0.5 g.L-1) + 1/2  Chemical fertilizer  T6: Foliar HA (0.5 g.L-1) + Complete  Chemical fertilizer   T7: Foliar HA (1 

g.L-1) + 1/2  Chemical fertilizer   T8: Foliar HA (1 g.L-1)+ Complete  Chemical fertilize

 

Acid may be because of best growth parameters and 

nutrients uptake which resulted in significant improvement in 

some yield parameters such as number of fruits and 

consequently reflected in to yield . Our data showed that the 
humic acid increased plant dry weight (table 5) and nutrients 

uptake (table 4) over chemical fertilizers treatment. 

Aboohanah(2016) reported that the foliar spraying of humic 

substances promote growth and increased yield and quality at 

least partially through the increasing nutrient uptake . He 

stated also that humic acid is so important for chloroplast 

system through increasing rate of photosynthesis and then 

production of photosynthetic materials, that increasing plant 

growth . Mohammed and saeid(2020) found that humic acid 

increased yield of okra probably because of humic acid 

affected the respiration ,amino acids , the amount of sugar 
,NO3 accumulation and made plants resistant against diseases 

and increment fruit number of plant , Similar data were 

obtained by Kumar et al.(2015) and Haider et al.(2017 ) who 

noticed that humic acid increased number of fruits and yield 

of okra. The data in table ( 5 ) demonstrated that the humic 

acid spraying on plants had a significant increases in dry 

weight and yield over soil application method with a main 

values of 1101.34 and 1227.22 kgha-1 ,respectively for dry 

weight and 1304.51 and 2217.04 kgha-1 , respectively for 

fruits yield. Moreover, increasing chemical fertilizers dose 

significantly increased shoot dry weight and fruits yields, 

however ,increasing humic acid concentration in spraying 
solution from o.5 to 1.0 gL-1 decreased shoot dry weight and 

fruits yield. These finding were as the same as findings 

reported for all nutrients concentration and uptake(table 4).  

 

IV. CONCLUSION 
 

The results obtained in the present study revelds that 

humic acid improved nutrients availability in calcareous soil 

,nutrients uptake, growth and yield of okra. Spraying humic 

acid at rate o.5 gL-1 at five doses resulted in highest soil and 

plant parameters as compared with application to soil at rate 
of 1.5 ton ha-1 . 
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