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Abstract 
Nutrient supply to crops is the most limiting factor next to water required in irrigation for crop 

production. Nutrient management by integrating organic sources along with inorganic fertilizers plays an 

important role in improving and sustaining crop productivity. Chemical fertilizers contribute about 50% 

to the increase in vegetable and grain production of our country. Successful nutrient management can 

optimize crop yields, increase profitability and minimizes nutrient losses. Organic fertilizer improves 

physical and biological activities of soil but they are relatively low in nutrient content, so large quantities 

are required for optimum plant growth. Continuous use of inorganic fertilizers alone causes soil 

degradation, pH imbalance and environmental pollution. So the integrated nutrient management system is 

an alternative system for sustainable and cost effective management of soil fertility and crop productivity 

without affecting environment. Application of such combined nutrient sources improved okra fruit yield 

and other yield attributing characters thereby, providing a profitable income for farmers by practicing this 

kind of nutrient management system. 
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Introduction 

In the present scenario of healthy eating habit, organic product is one of the most talked about 

topic in today’s agriculture. Moreover, climate variability are becoming a great concern to the 

farming community with issues like extreme weather conditions, desertification, water stress 

with resulting adverse health effects. Excessive use of chemical fertilizers to obtain high yield 

resulted in several hazards to the soil like mining of micronutrients (Kanwar and Randhawa, 

1978) [16], under developed plant characters such as root and shoot systems, reproductive parts 

(Chandini et al., 2019) [7] and nutrient imbalance (Singh et al., 1989), ultimately resulting in 

the poor crop yields. Under such circumstances, adoption of organic agriculture can sustain a 

well established practice as it restricts its boundary to nutrient exploitation, mining and 

increases soil organic matter content (Babu et al., 2017) [6].  

The International Federation of Organic Agriculture Movements (IFOAM) defines organic 

agriculture as a production system which can sustain the health of soils, ecosystems and 

people. It relies on ecological processes, biodiversity and cycles adapted to local conditions, 

rather than the use of expensive sole chemical inputs with adverse effects. Organic agriculture 

combines tradition, innovation and science to benefit the shared environment and promote fair 

relationships and a good quality of life for all those entities involved.  

Okra is a rich source of iodine and other vital minerals and vitamins. Mucilage present in okra 

is polysaccharides i.e galacturonic and glucuronic acids (Singh and Ram, 2018) [32]. 

Additionally, it has medicinal applications when used as a plasma replacement or blood 

volume expander and also binds cholesterol and bile acid carrying toxins dumped into it by the 

liver (Gemede et al., 2015) [11]. Okra seed is rich in protein and unsaturated fatty acids such as 

linoleic acid (Gurbuz, 2003) [14]. It is also a very good source of calcium and potassium.  

Many attempts have been made already to enhance the productivity without degrading the 

nutrient status of the soil using biofertilizers along with organic and inorganic nutrient inputs 

which have resulted in increasing biological nitrogen fixation, increase availability or uptake 

of nutrients through phosphate solubilization or increase absorption capacity, stimulation of 

plant growth, yield and yield attributing characters or by rapid decomposition of organic 

residues etc. An attempt to review is made to show the effect of integrated nutrient 

management on yield of okra in present years.  
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Effect of integrated nutrient management on yield of okra  

Ghosh et al., 2018 [12] carried out an experiment on response 

of organic and inorganic nutrient sources on growth and yield 

of okra (Abelmoschus esculentus) in red lateritic soil of 

Purulia at Horticulture Instructional Farm, Krishi Vigyan 

Kendra Kalyan during kharif 2016. The experiment 

comprised of seven treatments which were replicated thrice. 

Number of fruits per plant, fruit length (cm), average fruit 

weight (g), fruit per plant (kg) and yield (t ha-1) were recorded 

maximum with treatment T3 (50% vermicompost + 50% 

NPK). This treatment was followed by application of standard 

dose of NPK application in okra, which produced 17.03 t ha-1 

yields of okra. Hybrid okra is a quick growing, heavy feeder 

and also produces a good pod yield. Thus, it needed fast 

releasing nutrients that were aptly supported by inorganic 

fertilizers. Easy availability of nutrients from inorganic 

fertilizers might be the probable cause of more yields. In 

order of performance, treatments 50% FYM + 50% NPK 

(chemical fertilizer) and biochar + 50% NPK (chemical 

fertilizer) provided statistically same yield of 14.64 and 14.45 

t ha-1, respectively. Lower yield of okra in Azotobacter and 

Zinc Solubilizing Bacteria might be due to slow releasing of 

nutrients in both cases. 

Arjun et al., 2018 [4] conducted a field experiment during 

rainy season of 2017 at the Instructional Farm, A.K.S. 

University, and Satna (M.P.) to study the effect of integrated 

nutrient management (INM) on growth, yield and quality of 

okra (Abelmoschus esculentus L. Moench). Twelve treatments 

were evaluated in randomized block design with three 

replications. Amongst the INM treatments, 100% RDF + 25 

kg FeSO4 ha-1 recorded maximum fresh and dry weight of 

plant including pod yield (145.24 q ha-1). The second best 

treatment was 100% RDF + 25 kg ZnSO4 ha-1 (140.88 q ha-1 

yield). The lowest values of all the parameters were recorded 

under 10 t leaf mould ha-1. The study clearly indicated that the 

efficacy of the inorganic fertilizers was pronounced when 

they were combined with FeSO4 or ZnSO4 micronutrients. 

Addition of micronutrients might have enhanced the efficacy 

of the applied N, P2O5 and K2O thereby, helped in improving 

the soil conditions for better plant growth, balanced C:N 

ration and thus increased the synthesis of photosynthates 

which could be the possible reasons for increasing the pod 

characters. In other treatments the incorporation of organic 

manure with 50 to 75% RDF might have solubilizing effect 

on plant nutrients as well as chelating effect on metallic ions 

resulting in their appropriate availability in terms of timely 

requirement, improved soil fertility, mineralization of 

nutrients, enhanced the efficacy of applied N and P; enhanced 

the activities of microbes and also release of growth 

stimulants and many more. Perhaps the efficacy of the 

inorganic fertilizer might have pronounced when these were 

applied with micronutrients. The favourable effects of Zn and 

Fe (applied through ZnSO4 and FeSO4) on fruit yield may be 

ascribed to their involvement in the synthesis of tryptophan a 

precursor or the growth-promoting substances and also in 

many metallic enzyme systems. Their effects may be in 

maintaining an optimum balance of plant nutrition for better 

growth as well as favourable effect on retention of flowers in 

okra. The other bio-parameters which could have helped in 

increase of yield were synthesis of carbohydrates and their 

translocation to the potential storage organs through better 

growth and more number of pods per plant (Reddy et al., 

2001) [25]. Another favourable factor contributing for better 

pod characters might be the involvement of organic manures 

(FYM, VC or leaf moulds) which contained fair amount of 

macro and micronutrients as well as growth promoting 

substances which induced better plant growth (Srivastava et 

al., 2009 and Salvi et al., 2010) [39, 27]. The higher pod yield 

might be due to the higher production of dry matter, height of 

plant, branches and pods per plant. All these factors are very 

closely related to the crop yield. Increased foliage might have 

resulted in production of more photosynthates enhancing the 

yield potential. The treatment consisting of organic manure 

alone (20 t FYM ha-1, 5 t VC ha-1 and 10 t leaf mould ha-1) 

registered lower pod yield of okra (122.26 to 128.97 q ha-1) 

indicating that the use of organics alone was insufficient for 

fulfilling the requirement of total nutrition of the plants.  

Singh, 2018 [36] conducted a field experiment during kharif 

season of 2010 to study the effect of INM on growth, yield 

and quality of okra var. Prabhani Kranti. Application of 10 t 

FYM, 120 kg each of N and P2O5 ha-1 were found 

significantly superior in yield and quality of okra over their 

respective preceding levels. Addition of 10 t FYM ha-1 

resulted in maximum green pod yield (78.20 q ha-1). The 

highest level of N and P2O5 (120 kg ha-1) also augmented the 

above parameter up to the same extent. The higher yield may 

be due to significant increases in growth parameters under 

highest nutrient levels which translocated increased 

photosynthetic towards the reproductive organ (sink) (Varma, 

2010 and Singh, 2010) [43, 35]. 

Sati et al., 2018 carried out an investigation to examine the 

effect of on growth and yield of okra at Vegetable Research 

Centre of G.B. Pant University of Agriculture and 

Technology, Pantnagar, Uttarakhand in summer seasons of 

2016 and 2017 with fourteen treatments containing different 

combinations of organic and inorganic sources of nitrogen 

replicated thrice. The findings of two year investigation 

revealed that the performance of okra crop was significantly 

influenced by various treatments. Among all treatments, T6 

(RDN- 75% through neem coated urea + 25% through 

vermicompost) was found best with respect to plant growth 

and yield which could be attributed to the neem oil coating 

and slow nutrient releasing property of neem coated urea 

which could have thereby reduced the nutrient losses and 

maintained the availability of nutrients for a longer time that 

resulted in better growth parameters thus increasing the 

marketable green pod yield (Perera and Nanthakumaran, 

2015) [24]. 

Sagar and Bala, 2018 [26] conducted i an experiment 

comprising 7 treatment combination having four organic 

sources of nutrients viz. FYM, NPK, Azotobacter and PSB 

given alone or in combination in a randomized block design 

with three replications. FYM, Azotobacter and phosphate 

solubilizing bacteria (PSB) was applied as seed treatment 

before sowing. The treatment (T₅) i.e. NPK(100:50:50 kg ha-

1) + PSB (7.5kg ha-1), showed the significant superiority in 

number of fruit per plant (12.51),length of fresh fruit (21.15 

cm), average weight of fresh fruit (13.79 gm), yield of fruit 

per plant (180.47 gm) and yield of fruit per hectare (132.26 q 

ha-1). The yield may be increased due to favorable action of 

bio inoculants that provided nutrients in proportion (Akabani 

et al., 2003 and Zaide and Kaleem, 2008) [2, 44]. 

Abha et al., 2019 [1] conducted a field experiment at 

Horticultural Research Farm Babasaheb Bhimrao Ambedkar 

University, Lucknow (U.P.) during rabi season of 2018-19 to 

study the effect of various organic manures on growth and 

yield of okra [Abelmoschus esculentus (L.) Moench]. The 

maximum fruit length (7.12 cm), fruit weight (11.53 g) and 
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number of fruits per plant (8.33) and yield (139.03 g) were 

recorded with treatment 2.5 t VC + 2.5 t poultry manure ha-1 

and followed by the treatment of FYM @ 10 t ha-1 + poultry 

manure @ 2.5 t ha-1 respectively. The higher fruit weight and 

yield in these treatments might be due to accelerated mobility 

of photosynthetic from the source to the sink as influenced by 

the growth hormone, released or synthesized due to the 

organic sources of fertilizers (Susan, 1995 and Mal et al., 

2014) [40, 18]. 

Meena et al., 2019 conducted a field experiment was at 

Horticulture Research Farm-II, Babasaheb Bhimrao 

Ambedkar University, Lucknow to assess the influence of 

organic manures and biofertilizers on growth, yield and 

quality of okra (Abelmoschus esculentus L. Moench). Results 

revealed that the maximum number of fruit per plant (17.63), 

fruit yield ha-1 (19.56 t ha-1), fruit fresh weight (15.53 g) were 

recorded at harvest with RDF + vermicompost treatment. The 

minimum values of yield attributes and yield were recorded in 

control treatment. The reason for increase in yield and yield 

attributing traits might be solublization effect of plant 

nutrients by the addition of RDF and vermicompost as 

evidenced by increase in the uptake of N, P, K, Ca, Mg etc. 

(Kumar, 2017) [17]. 

Mishra et al., 2020 [21] conducted a field experiment at the 

instructional farm of Krishi Vigyan Kendra, Jajpur, Odisha 

during 2016 and studied the effect of integrated nutrient 

management on disease and pest incidence and yield of okra 

(Abelmoschus esculentus (L.) Moench) variety Pusa A-4. The 

experiment was laid out in randomized block design (RBD) 

with three replications and twelve treatments. Maximum 

number of fruits per plant 15.02 was recorded in T7 (RDF 

(75%) + (25%) N through neem oil cake). Fruit yield per 

hectare varied significantly and was maximum with T7 (10.49 

ton) and was minimum with T11 (25% N through FYM + 25% 

N through vermicompost + 25% N through poultry manure + 

25% N through neem oil cake) (7.30 ton). T7 (10.49 ton) and 

T5 (RDF (75%) + (25%) N through vermicompost) (9.85 ton) 

and T10 (RDF (50%) + (25%) N through FYM + (25%) N 

through neem oil cake) (9.65 ton) were at par with each other. 

Increase in yield might be due to combined application of 

inorganic fertilizers and organic fertilizers through neem oil 

cake proved to be very significant in reducing incidence of 

disease and pests (Mallick and Lal (1989), Tripathy et al., 

2009 and Godase and Patel (2001) [19, 41, 13]. Thus, neem cake 

application, as a whole might have increased allocation of 

photosynthates in the plant system, which might have resulted 

in higher number of fruits per plant and fruit weight in okra. 

The neem cake apart from improving the soil condition, also 

built up favorable C/N ratio with appreciably higher content 

of nutrients (Dahama, 2003) [9] and their ready availability 

due to its slow release for a prolonged period could be 

possible reasons for influence on green fruit yield in okra. 

Singh et al., 2020 [31] carried out a field experiment was to 

investigate the effect of INM on growth, yield and quality of 

okra (Abelmoschus esculentus L. Moench) cv. Kashi Pragati”. 

during August to October 2014 at Vegetable Research Field, 

Sam Higginbottom University of Agriculture Technology and 

Sciences, Prayagraj. Different levels and combination of 

biofertilizers and inorganic manures was applied to assess the 

vegetative growth, yield and quality characteristics of Okra. 

There was significant difference among the treatments where 

maximum yield of fruits was observed in T12 (Azotobactor + 

PSB + N100:P50:K50) followed by T11 (PSB + 

N100:P50:K50), while the minimum yield of fruits was 

observed in T1 (microbial inoculants 0 + N60:P30:K30). This 

finding agreed with Tyagi et al. (2016) [42] who reported that 

FYM increased soil fertility and Azotobactor increased 

microbial population in the soil for which yield of fruits (q/ha) 

improved. 

Arunkumar and Rvichandran (2020) [5] studied the effect of 

integrated nutrient management on growth and yield attributes 

of bhendi variety Arka Anamika. The highest yield per plot 

(5.20 kg) in T9 (FYM (6.25 t/ha) + sheep and goat manure 

(1.25 t ha-1) + poultry manure (1.25 t ha-1) + vermicompost 

(1.25 t ha-1) + RDF) followed by T7 (FYM (12.5 t ha-1) + 

poultry manure (2.5 t ha-1) + RDF) (4.80 kg). T10 (control) 

recorded the lowest yield of 3.20 kg. The estimated yield per 

hectare also showed similar trend where T9 recorded the yield 

of 5.60 t ha-1 followed by T7 with 5.2 t ha-1 and T10 registered 

the lowest yield of 3.60 t ha-1. Organic manure have the ability 

to supply nutrients and also improve soil fertility by activating 

soil microbial load and nutrient recycling which led to 

increased up take of NPK, reduced nutrient losses, improvied 

fertilizer use efficiency and sustained cropping system (Gruhn 

et al., 2000) [15]. Application of organic manure might have 

accelerated vigorous growth thus increaseing yield of okra 

plant. Poultry manure application helped in easy solubilisation 

of nutrient leading to nutrient availability to plant and high 

yield (Onwu et al., 2014) [23]. Application of sheep and goat 

manures may improve soil nutrient status, sustainable 

production of crops and soil chemical properties (Sanni et al., 

2015) [28]. Vermicompost can improve the quality of soil by 

enhancing microbial load, it helps in nutrient recycling and 

production of plant growth regulator.  

Akter et al., 2020 [3] conducted a field experiment of okra 

(Abelmoschus esculentus (L.) Moench) was in Gazipur under 

Agro–ecological Zone 28 during kharif 2015 to study the 

effects of tillage depth and nutrient management on growth 

and yield of okra and to find out the suitable fertilizer dose for 

maximizing the yield of okra. Irrespective of tillage, a highly 

significant variation was observed for fruit yield due to 

different fertilizer management packages. The highest green 

edible fruit yield (14.96 t ha–1) was recorded from M2 

(N125P22.5K61S15Zn2.19B0.75 kg ha–1 all from chemical fertilizer) 

where 125% STB fertilizer dose was applied, which was 

statistically identical to M3 (IPNS based dose) but 

significantly higher over rest of the treatments. The lowest 

fruit yield (7.83 t ha–1) was obtained from M4 (native 

fertility), which was significantly lower than all other 

treatments. The yield benefit over M4 was 51.7, 91.1 and 

87.6% for M1 (N100P18K49S12Zn1.75B0.60 kg ha–1 all from 

chemical fertilizer), M2 and M3, respectively. An almost 

similar trend of results was observed for yield parameters as 

growth factors. The interaction effect between tillage depth 

and nutrient management on the fruit yield of okra appeared 

to be statistically non significant. The beneficial effects of 

compost in improving physical and chemical properties of soil 

as well as its growth hormonal activities might have 

contributed to increase the yield. Naidu et al. (2000) [22] 

reported a significant increase in microbes in soil with 

application manures. The significantly higher yield of okra 

due to application of fertilizer may be due to early vegetative 

growth, earliness in flowering and fruiting as well as 

individual fruit weight. Higher yield response due to organic 

manure (compost) is ascribed to improvement in physical and 

biological properties of soil resulting in better supply of 

nutrients, which leads to luxuriant crop growth and yield. 

Despite of up to certain yield benefit, deeper tillage may not 
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be suitable for crop cultivation over the years because it may 

erode soils and ruins the physical environments threatening to 

sustainable agriculture and soil health (Shil et al., 2015) [37]. 

Dutta et al., 2020 [10] conducted a field experiment in farmers’ 

field of Karbi, Anglong, Assam in the year 2016-17 and 2017-

18 to study the effect of organic sources of inputs on growth, 

yield and economics of okra (Abelmoschus esculentus L.). 

Results revealed that FYM @ 5 t ha-1 + vermicompost @ 1 t 

ha-1 + seed treatment with Azotobacter and PSB @ 7.5 g each 

per 100g + soil application of rock phosphate @ 13k g ha-1 

(T3) showed significantly higher values of yield (80.58 q ha-1) 

than T4 (control). The increase in yield might have been due 

to the higher values of various yield attributing parameters 

namely average fruit weight, average fruit length, average 

fruit girth, and fruits produced per plant. These in turn might 

be due to biofertilizer treatment where apart from increasing 

the availability of nitrogen and phosphorous in soil, the 

nitrogen fixers and phosphorous solubilizers also increased 

their translocation from root to flower (Singh and Singh, 

2009) [34]. Higher yield in T3 might also be due to the additive 

effect of biofertilizers which might have facilitated better soil 

conditions like improved soil fertility, nitrogen fixation, 

phosphate solubilization, which ultimately enhanced the 

activities of other microbes and release of other growth 

stimulants as well (Choudhary et al., 2015) [8]. 

 

Conclusion 

In conclusion, the findings stated by various authors 

emphasized the role and importance of an integrated nutrient 

management system i.e. organic and inorganic nutrient 

sources as a management strategy that can bring increased 

harvest and sustainability to the okra crop cultivation practice. 

Organic fertilizers have more benefits in the long run 

compared to inorganic fertilizer as it improves physical, 

biological, and chemical properties of a soil. But these 

nutrients may not be as easily available to the plants for 

uptake. But application of inorganic fertilizer gives immediate 

and fast containing necessary nutrients for plant uptake 

however; excessive use of inorganic fertilizers in agriculture 

can lead to soil deterioration, soil acidification and 

environment pollution. The integrated soil nutrient 

management system is an alternative approach for the 

sustainable and cost effective management of soil and crop 

productivity and is characterized by reduced reliance on 

inorganic fertilizers and combined use of inorganic fertilizers 

with organic manures which enhance soil properties as well 

crop yield and economic returns. So, it is an alternative way 

for sustainable soil fertility and productivity. 
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