
Pure Appl. Biol., 6(3): 932-941, September, 2017 
http://dx.doi.org/10.19045/bspab.2017.60098 

Published by Bolan Society for Pure and Applied Biology   932 

Research Article 

 

Effect of humic acid on growth and 

productivity of okra (Abelmoschus 

esculentus) cultivars 
 

Nadeem Haider1*, Mehboob Alam1, Haji Muhammad2, Islam Gul3, 

Saeed Ul Haq4, Sadiq Hussain5 and Abdul Rab6 
1. Department of Horticulture, The University of Agriculture, Peshawar-Pakistan 

2. Agriculture Extension Department Mardan, Khyber Pakhtunkhwa-Pakistan  

3. Department of Agriculture Economics, The University of Agriculture, Peshawar-Pakistan 

4. College of Horticulture, North West A&F University, Yangling, Shaanxi-China 

5. Department of Soil and Environmental Sciences, The University of Agriculture, Peshawar-Pakistan 

6. Department of Agronomy, The University of Agriculture, Peshawar-Pakistan 

*Corresponding author’s email: nadeemjan529@aup.edu.pk 

Citation 

Nadeem Haider, Mehboob Alam, Haji Muhammad, Islam Gul, Saeed Ul Haq, Sadiq Hussain and Abdul Rab. Effect 

of humic acid on growth and productivity of okra (Abelmoschus esculentus) cultivars. Pure and Applied Biology. 

Vol. 6, Issue 3, pp932-941. http://dx.doi.org/10.19045/bspab.2017.60098  

Received: 19/03/2017                  Revised: 17/07/2017                Accepted: 21/07/2017         Online First: 24/07/2017 

Abstract 

An experiment to study the effect of humic acid (0, 10, 20, 30 and 40 kg ha-1) on okra cultivars 

(Sabz Pari, Green Star, Arka Anamika and Pusa Sawani) was carried out at Dargai, District 

Malakand during 2015 in randomized complete block design with three replications. It was 

observed that maximum emergence percentage (74.53), single pod weight (14.27 g), stem 

diameter (19.01 mm), plant height (129.17 cm), number of branches plant-1 (5.34) and maximum 

yield (12.85 tonnes ha-1) was produced by cv. Arka Anamika. Non-significant effect of humic 

acid was noticed on emergence percentage and number of branches plant-1 while significantly 

maximum pod weight (13.79 g), stem diameter (19.29 mm), plant height (129.39 cm) and yield 

(12.63 tonnes ha-1) was recorded when humic acid was applied @ 20 kg ha-1. On the basis of 

current study it is concluded that cultivar Arka Anamika performed will under the agro climatic 

conditions of Dargai as compared to other tested cultivars therefore better growth and higher 

yield humic acid should be amended @ 20 kg ha-1 under the agro climatic conditions of Dargai, 

District Malakand, Khyber Pakhtunkhwa-Pakistan. 
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Introduction   

Okra (Abelmoschus esculentus L.) of the 

family Malvaceae is an important summer 

vegetable and cultivated mostly in tropical 

and subtropical regions throughout the 

world. Despite the green immature pod 

which is cooked and used as vegetable, its 

roots and stem are used for cleaning cane 

juice in sugar industries [1]. It is a good 

source of vitamin A, B and C, minerals, 

proteins and iodine [2]. Annually in Pakistan 

okra is cultivated from mid-March to mid-

May on an area of 14,461 hectares with the 

production of 99,893.74 metric tonnes [3].  

The average yield per unit area of okra is 

low in Pakistan as compared to other 
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countries of the world, it might be due to 

various factors but the main factors which 

are responsible for it are low nutrition, 

environmental factors and genotype of the 

plant [4]. Diverse genotypes respond 

different to environmental conditions which 

result variation in their growth, yield and 

quality [5]. For better plant growth and 

higher yield it is essential to cultivate high 

yielding varieties with improved cultural 

practices and sufficient nutrients supply. 

Addition of organic matters can improve the 

soil nutritional status as well as soil texture 

and its water holding capacity. One of the 

most effective forms of organic matter is 

humic acid and it is considered an important 

component of fertile soils [6, 7]. It is a well 

decomposed form of organic matters which 

influence the physiological processes of 

plant as well as improve soil physical, 

chemical and biological properties [1]. Its 

hormone like activity of cell division and 

elongation affects the plant growth and 

development [8, 9]. Humic acid application 

to soils boost up biological processes in soil 

and hold the nutrients in easily exchangeable 

form to minimize their leaching from soil 

profile with peculating water [10]. It is 

clarified by many researchers that addition 

of humic acid increases the uptake of both 

micro and macro nutrients. Beside the 

hormonal activities and improving 

nutritional status, it shows anti-stress affect 

in plant body when soil pH and temperature 

are unfavorable for plant growth [11]. The 

present study was carried out to examine the 

role of humic acid in enhancing the 

nutritional status of the soils and anti-stress 

role on growth and yield of various okra 

cultivars. 

Materials and methods 

Experimental site and field preparation 

The research was carried out in farmer field 

at Dargai, District Malakand, Khyber 

Pakhtunkhwa-Pakistan during 2015. Field 

layout was designed by using randomized 

complete block design in split plot 

arrangement and replicated three times. 

Each replication was made by five main 

plots of 5.40 m × 1.50 m and each main plot 

consists of 4 subplots of 1.35 m × 1.50 m. 

Various okra cultivars; Sabz Pari, Arka 

Anamika, Pusa Sawani and Green Star were 

sown in main plots while pre-sowing 

application of humic acid @ 10, 20, 30 and 

40 kg ha-1 along with control were carried 

out in subplots. The application of 

recommended fertilizer dose of N-P-K (120-

60-60) was carried out before seed sowing 

while nitrogen was applied in two split 

doses, 50% pre-sowing and 50% after 30 

days of emergence. 

Preparation and soil application of humic 

acid 

Humic acid was purchased from local 

market of Mahan agrochemical company 

with brand name Land Saver®. In the 

product formulation the ratio of humic acid 

was 50%, therefore the quantity of source 

was used in doubled @ 4.05, 8.10, 12.15 

and 16.20 g plot-1 respectively, to amend the 

10, 20, 30 and 40 kg ha-1. In control plots no 

humic acid was added. 

Seed sowing 

Before sowing, seeds soaking was carried 

out for all four okra cultivars for 24 hrs in 

distilled water to encourage the germination 

rate. On each sowing spot, 3 seeds were 

sown to reduce the chances of plant missing 

because of germination failure. Once the 

plants emergence occurred, thinning was 

carried out where more than one seedlings 

were emerged to maintain the desired 

planting density. Throughout the season 

similar cultural practices including; 

irrigation, hoeing, earthing, fertilizer 

application and weeding was practiced 

uniformly in each plot.  

Data collection 

To study the role of humic acid on various 

growth and yielding attributes of different 
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okra cultivars the data was collected on the 

basis of following parameters. 

 

Emergence percentage 

Emergence percentage of each plot was 

recorded in all the three replications and 

average was calculated for each treatment 

with the help of the following formula. 

Emergence Percentage= Number of seeds germinated per treatment x 100 

Number of seeds sown per treatment

 

Single pod weight (g) 

Ten pods from each treatment in each 

replication were randomly selected. Their 

weighing was done with the help of 

electronic balance and then average for each 

treatment was carried out. 

Stem diameter (mm)  
Randomly selected five plants in each 

treatment in each replication were examined 

for stem diameter. Stem diameter was 

measured in base, middle and tip of the plant 

through vernier caliper and there average 

was carried out.  

Plant height (cm) 

Height of five randomly selected plants from 

each treatment under each replication was 

measured from ground level to the tip of the 

plant with the help of measuring tape and its 

average was calculated. 

Number of branches plant-1 
Five plants in each treatment in all the three 

replications were selected and their number 

of branches were counted manually and then 

average for each treatment was calculated. 

Fresh pod yield (tonnes ha-1) 

Fresh pod yield of each treatment was 

recorded in kg plot-1 and then with the help 

of the following formula it was converted to 

tonnes ha-1: 
Total yield (tonnes ha-1) = Yield plot-1 ×10,000 m2 

                                    Area of the plot (m2) 

Statistical analysis 

Statistical analysis was carried out by using 

MSTATC and MS Excel software’s. The 

means comparisons were carried out at 5% 

level of significance [12]. 

Results and discussions 

The results of experiment showed 

significant variation among okra cultivars in 

terms of emergence percentage, single pod 

weight, stem diameter, plant height, 

branches plant-1 and fresh pod yield whereas 

humic acid application significantly 

improved single pod weight, stem diameter 

and fresh pod yield. 

Emergence percentage 
Figure 1 shows emergence percentage of 

okra cultivars influenced by humic acid 

application. The data showed significant role 

of different genotypes on seed emergence 

percentage whereas non-significant effect of 

humic acid on seed emergence percentage 

was observed. Maximum seed emergence 

percentage (74.53) was observed in cv. Arka 

Anamika followed by Pusa Sawani, while 

minimum emergence percentage (71.41) 

was showed by cv. Green Star. Each 

genotype has its own seed source which has 

a direct effect on various characteristic of 

seed quality. Similarly seed storage 

condition and age of seed affects the 

germination quality of seed which might be 

the reasons for variation in seed germination 

percentage of okra cultivars. The results are 

co-related with the findings of previous 

study of [4] who reported significant 

variation in germination percentage of 

various okra cultivars, similarly the 

statement of [13] also agreed the results who 

reported that okra genotypes have non-

additive genes which controlled the 

germination character of their seeds.
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Figure 1. Emergence percentage of different okra cultivars as affected by humic acid levels. 

Each bar represents average days taken to 50 % emergence of each plot. The error bar on 

each vertical bar shows standard error 

Single pod weight (g) 

Data regarding single pod weight influenced 

by humic acid are presented in Figure 2. 

Mean data showed significant role of humic 

acid and various genotypes on single pod 

weight of okra. Maximum (14.27 g) single 

pod weight was recorded in cultivar Arka 

Anamika while minimum single pod weight 

(10.57 g) was observed in cultivar Green 

Star. The variation might be due to their 

diverse genetic makeup and high 

photosynthetic efficiency of some cultivars 

as compared to other, which affected the 

single pod weight. The results are supported 

by various studies of different researchers 

including; [4, 5, 14, 15] who reported 

significant difference in the single pod 

weight of okra cultivars. 

As concerned with humic acid, maximum 

single pod weight (13.79 g) was observed 

when humic acid was applied @ 20 kg ha-1 

followed by 30 kg ha-1 while minimum 

single pod weight (11.37 g) was noticed in 

control plots. Humic acid have the abilities 

of enhancing microbial activities in the soil, 

boosting up the processes of photosynthesis 

and respiration and also improve the uptake 

of various micro and micro nutrients which 

are the possible reasons of increasing single 

pod weight of okra. The results of this study 

are supported by the findings of [16] who 

found significant increase in the weight of 

potato with the application of humic acid. 

Beside this, another researcher [17] reported 

significant increase in the weight of water 

melon when humic acid was applied. The 

study of [18] stated that application of 

humic acid significantly increase the weight 

of strawberry fruit. 
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Figure 2. Single pod weight of different okra cultivars as affected by humic acid levels. 

Each bar represents average pod weight of various okra cultivars in response to different 

doses of humic acid. The error bar on each vertical bar shows standard error

Stem diameter 

The collected data regarding stem diameter 

of okra cultivars as influenced by humic 

acid are presented in Figure 3. Significant 

variation among okra cultivars as well as 

application of humic on stem diameter was 

observed. Maximum stem diameter (19.01 

mm) was recorded in cv. Arka Anamika 

while lowest stem diameter (17.95 mm) was 

noticed in cv. Green Star. The variation in 

stem diameter of okra cultivars might be due 

to various reasons including plant genetic 

potential of high rate of photosynthesis, 

plant tolerance toward various stresses, 

maximum chlorophyll content and leaf area 

and maximum plant height which result in 

capturing maximum sunlight for 

photosynthesis due to which maximum 

photosynthate formation occurred and 

accumulated in stem. The results are 

supported by the statement of [19] who 

stated that stem diameter of okra plant is 

controlled by many genes and it is a main 

selection parameter for breeding purpose. 

Similarly a co-related study of [20] is also in 

support of the results who reported 

significant variations in stem diameter of 

okra cultivars.  

Among humic acid levels maximum stem 

diameter (19.29 mm) was noticed when 

humic acid was applied @ 20 kg ha-1 

whereas minimum stem diameter (18.07 

mm) was recorded in control plots. The 

increase in stem diameter might be due to 

increase in chlorophyll content, maximum 

nutrient uptake and increase in 

photosynthesis and respiration processes 

because of humic acid, which results in 

maximum photosynthate accumulation in 

stem of okra plant [16]. Humic acid have the 

ability of increasing soil porosity, soil 

microbial activities and nutrients availability 

which results in strong vegetative and 

reproductive growth [21]. The results also 

supported by the findings of [22] who found 

significant influence of humic acid on stem 

diameter of okra plant. 
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Figure 3. Stem diameter of different okra cultivars as affected by humic acid levels. Each 

bar represents average stem diameter of different okra cultivars in response to various 

levels of humic acid. The error bar on each vertical bar shows standard error 

Plant height 

Effect of humic acid on plant height of okra 

cultivars are presented in Figure 4. 

Significant variation in plant height was 

noticed among okra cultivars whereas humic 

acid also showed significant effect on plant 

height of okra. Maximum plant height 

(129.17 cm) was recorded in cv. Arka 

Anamika followed by Sabz Pari while 

minimum plant height (125.24 cm) was 

noticed in Green Star. The variation in plant 

height of okra cultivars might be due to 

genetic makeup as well as more adoptability 

and inter-specific competitive quality of 

some cultivars than other. The statement of 

[23] supported the results who reported that 

plant height is one of the more variable traits 

of okra which is very important trait for 

selection purpose. Similar results are 

reported by Rahman et al. [24] in plant 

height of various okra cultivars. 

Application of humic acid @ 20 kg ha-1 

showed best results and increased plant 

height up to (129.39 cm) which was 

statistically at par with 30 kg ha-1 while 

minimum plant height (124.33 cm) was 

recorded in control plots. The variation in 

plant height might be due to the role of 

humic acid in nutrient uptake such as 

nitrogen, sulfur and phosphorous and cell 

elongation properties [23]. Application of 

humic acid increases the uptake of calcium 

which plays a major role in the mitotic cell 

division of apical meristems and influences 

the plant height [25]. The similar results are 

observed by Kirn et al. [2] Gad et al. [26] 

who reported significant role of humic acid 

on plant height of okra plant. 
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Figure 4. Plant height of different okra cultivars as affected by humic acid levels. Each bar 

represents the average plant height of different okra cultivars in response to various doses of humic 

acid. The error bar on each vertical bar shows standard error 

Number of branches plant-1 

The data regarding branches plant-1 

influenced by humic acid are shown in 

Figure 5. Non-significant role of humic acid 

was noticed on number of branches plant-1 

while significant variation was observed in 

branches plant-1 among okra cultivars. 

Maximum (5.34) branches plant-1 were 

recorded in cv. Sabz Pari which was 

statistically at par with cv. Arka Anamika 

while minimum (4.79) number of branches 

plant-1 were noticed in cv. Green Star. The 

variation might be due to different genetic 

characteristics of various genotypes which 

were fevered by environmental conditions 

and expressed, because throughout the 

season same cultural practices were carried 

out for all cultivars. The results are 

supported by the findings of [27] who found 

significant variation in branches plant-1 of 

okra cultivars. Another related study of [23] 

clarifies the results who reported significant 

influence of location and season on genetic 

coefficient of variation of branches plant-1 of 

okra. 

 
Figure 5. Number of branches plant-1 of okra cultivars as affected by humic acid levels. Each bar 

represents average number of branches plant-1 of okra cultivars in response to various levels of 

humic acid. The error bar on each vertical bar shows standard error 
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Fresh pod yield (tonnes ha-1) 

Figure 6 shows the role of humic acid on 

yield of okra cultivars. Significant 

fluctuation was noticed in the yield of okra 

cultivars whereas it was also noticed that 

application of humic acid significantly 

affected the yield of okra cultivars. 

Maximum (12.85 tonnes ha-1) fresh pod 

yield was produced by cv. Arka Anamika 

while minimum yield (9.78 tonnes ha-1) was 

recorded in v. Green Star. The variation in 

fresh pod yield might be due to climatic 

suitability, more tolerance and high inter 

specific competitive qualities of some 

cultivars than other which result in prolong 

healthy vegetative and reproductive growth. 

The characteristics of okra including; days 

to flowering and picking and number of 

pods plant-1 are genetically controlled and 

favored or suppressed by climatic conditions 

which have direct effect on fresh pod yield 

[28]. Similar results were found by many 

researchers including; [4, 14, 24] who 

reported significant fluctuations in fresh pod 

yield of various okra cultivars.   

Application of humic acid @ 20 kg ha-1 

produced significantly maximum (12.63 

tonnes ha-1) fresh pod yield which was 

statistically at par with 30 kg ha-1 whereas 

minimum yield (10.07 tonnes ha-1) was 

noticed in control plots. The variation in 

yield might be due to the enormous role of 

humic acid on nutrients uptake, soil 

chemical, physical and biological 

characteristics [21]. Humic acid have the 

ability to boost up photosynthesis and 

respiration processes and increase the plant 

tolerance toward various environmental 

stresses [11]. Humic acid plays a vast role in 

stimulation of chlorophyll content of leaf 

which results in high photosynthetic activity 

and maximum photosynthate formation and 

hence directly affected the yield of a crop 

[29]. The results of this study are in 

agreement with the findings of [30-32] who 

found significant increase in the yields of 

cucumber, pepper and tomato respectively 

with the application of humic acid. 

Figure 6. Fresh pod yield of different okra cultivars as affected by humic acid levels. Each bar 

represents the average yield of okra cultivars in response to different doses of humic acid. The 

error bar on each vertical bar shows standard error 

Conclusion 
Okra cultivar Arka Anamika performed 

outstanding in almost all growth and yield 

attributes among the under test cultivars 

while humic acid amendment @ 20 kg ha-1 
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improved majority of the growth and yield 

characteristics of okra plant. 
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