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ABSTRACT 

Organic fertilizers are a safer sources of nutrition as they are environmentally 

friendly, releases their nutrients in a slow and steady manner to crops in the field. Okra 

(Abelmoschus esculentus (L.) Moench.) is cherished for its edible green seed pods. It is 

commonly cultivating in tropical, subtropical and warm temperate regions around the world. 

The cultivation of okra is very common the Tamil Nadu especially in the southern regions. In 

the okra field, the excessive use of inorganic fertilizer is very common for the increased and 

productivity. It leads to unsustainable production and deterioration of soil health. The use of 

various kinds of organic fertilizers enriches the soil nutrient status and the production of crop 

plants. In this study, the power of organic fertilizers in okra as an Integrated Nutrient 

Management (INM) is proved. It is clearly indicated that the was a significant increases in the 

morphological as well biochemical characteristics of okra with respect to different types of 

organic fertilizers. In okra, the organic fertilizers positively respond in the morphological 

characters such as shoot length, root length, plant fresh weight and plant dry weight and 

biochemical characters such as chlorophyll content, glucose content, free amino acids, protein 

content and NRA in treated plants over the control plants.  
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INTRODUCTION 

Organic farming is a productive system, which reduces or avoids entirely the use of 

chemical fertilizers, pesticides, growth regulators and other agricultural chemicals. This 

system relies on crop rotation, organic fertilizers and biofertilizer for nutrient supply and 

innovative crop husbandry practices for maintaining soil productivity. It provides proper 

shade and covers to the soil and keeps the soil microbial activity constantly. To keep the soil 

microbially active, there should be enough organic matter and hence in an organic farming 

system there is a need for maintaining content by periodical supply. Subsistence-oriented 

organic agriculture is attractive for marginalized farmers who primarily produce food crops 
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for home consumption because food self-sufficiency and self-reliance for soil fertility and 

pest management are improved.  

Organic fertilizers covers manures made from cattle dung, excreta of other animals, 

rural and urban composts. Use of organic manures to meet the nutrient requirement of crop 

would be an inevitable practice in the years to come for sustainable agriculture. The 

advantages of organic farming are helping in maintaining environment health by reducing the 

level of pollution, reduce the human and animal hazards, help in keeping agricultural 

products at a higher level and make it sustainable, reduce the cost of production, improve the 

soil health and ensure to maximum utilization of natural resources.  

Compost is organic manure artificially prepared from plant residues and animal waste 

products. It is prepared from waste vegetables and other refuse mixed with cow-dung and 

urine and also from town waste and night-soil. The compost becomes ready in about three to 

four months without any further attention.  

Organic manure includes farm yard manure, farm compost, town compost, night soil, 

sludge, green manure and other bulky sources of organic matter. All these manures contain 

organic matter in large quantities and supply nutrients to plants in small quantities. The 

manures have direct effect on plant growth like any other commercial fertilizer. These 

manures increase organic matter content and hence improve the physical properties of the 

soil. Water holding capacity of sandy soil is increased and the drainage of clayey soil is 

improved. Organic manure provides food for the soil microorganisms; increases the activities 

of microbes, which in turn help to convert unavailable plant nutrients into available form.  

Oil cakes are the by-products of oil seeds crops. They are the important and quick 

acting organic nitrogenous manure and also contain small amount of phosphorous and 

potassium. The amount of nitrogen varies with the type of oil cake. The nitrogen becomes 

quickly available in about a week or ten days after application to crops.  

Vermicompost is a nutritive organic fertilizer and more powerful growth promoter 

over the conventional composts. It is increasing the physical, chemical and biological 

properties of soil, restoring and improving its natural fertility against the destructive chemical 

fertilizers which has destroyed the soil properties and decreased its natural fertility over the 

years. Vermicompost is rich in NKP, micronutrients and beneficial soil microbes and also 

contain plant growth hormones and enzymes. It is scientifically proving as miracle growth 

promoter and also plant protector from pests and diseases. It retains nutrients for long time 
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and while the conventional compost fails to deliver the required amount of macro and 

micronutrients including the vital NKP to plants in shorter time. 

Organic fertilizers sustain the cropping systems through better nutrient recycling and 

improvement in soil physical, chemical and biological properties. Organic manures have been 

recommended for long term cropping in the tropics as slow mineralization of these manures 

to promote crop yield for a long period of time. These manures are a safer sources of nutrition 

as they are environmentally friendly, releases their nutrients in a slow and steady manner to 

crops in the field thereby activating soil microbial activities (Eifediyi and Remison, 2010). 

Organic practices are more environmentally sustainable than most conventional practices. 

Organic fertilizers generally improve the soil physical, chemical, biological properties 

along with conserving the moisture holding capacity of soil and thus resulting in enhanced 

crop productivity along with maintaining the quality of crop production (Eghball et al., 

2002). Although the organic manures contain plant nutrients in small quantities as compared 

to the inorganic fertilizers, the presence of growth promoting principles like enzymes and 

hormones, besides  plant nutrients make them essential for improvement of soil fertility and 

productivity (Dileep, 2005). Organic fertilizers have been found to be great economic value 

in food crop production.  

 

MATERIAL AND METHODS 

The nursery soil mixture was prepared by mixing black soil, red soil and sand in the 

ratio of 1:1:1 for nursery experiment. Organic manures such vermicompost, groundnut cake, 

neem cake and organic compost were applied 10g each at the top soil of the pots at regular 

interval.  

The growth parameters such as shoot length, root length, fresh and dry weight were 

analyzed in the treated and untreated control plants. Plants were uprooted without causing 

any damage to the seedlings and it was thoroughly washed with tap water in order to remove 

soil and debris particle. Then the shoot length was measured with the help of meter scale. In 

uprooted plants, the root length was measured with the help of meter scale and expressed in 

centimeter.The fresh weight of whole plant parts (shoot, leaves and root) was weighed using 

electronic   balance.  The fresh undamaged whole plant system of seedlings were kept in the 

oven at 80°C 4-6 hours and the dried seedlings were weighed using electronic balance.  

Chlorophyll content was estimated by Wellburn and Lichtenthaler (1984). The 

carotenoids present in the acetone extract were quantified by measuring absorbance at 470 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 2.417, ISSN: 2320-5083, Volume 4, Issue 5, June 2016 

 

11 
www.jiarm.com 

nm. Protein was estimated by Lowry et al. (1951) method. The total glucose content was 

estimated using Anthrone method (Jayaraman, 1981). Free amino acid was estimated by 

ninhydrin method (Jayaraman, 1981). In vivo NR activity was assayed according to Jaworski 

(1971) with modifications.  

The data obtained were subjected to analysis of variance (ANOVA) and the 

significant means were segregated by critical difference (CD) at various levels of 

significance.  

 

RESULTS AND DISCUSSION 

  The application of different organic fertilizers increased the plant growth and 

development and it was directly affected the morphological characters such as shoot length, 

root length, fresh weight, dry weight and physiological characters such as chlorophyll, 

protein, glucose, amino acid content and NR activity.  

 

Morphological Characters 

Application of organic manures increased the morphological parameters of 

Abelmoschus esculentus (L.) Moench. There was a significant difference was observed in the 

shoot length of Abelmoshcus esculentus. The result indicated that the shoot length was higher 

in plants treated with neem cake followed by organic compost and groundnut cake. The 

results also indicated that the root length was higher in all treated plants over the control 

plants. But, the response was varied with different types of organic manures. It was observed 

that the plants grown with the neem cake produced taller root system. The fresh weight of 

Abelmoshcus esculentus seedling was found to be ranging from 2.84 - 4.65g. The response 

was higher with plants treated with neem cake.  The analysis of the dry weight of the plant 

system was ranging from 0.52 - 1.43g. The maximum dry weight of the plant system was 

found in plants treated with neem cake (Table 1). 

The application of coir pith compost and biogas slurry to the pot enhanced shoot and 

root growth very much (Jayakumar et al., 1994). The application of vermicompost and 

nitrogen fertilizer significantly increased the plant height, fresh biomass production and dry 

biomass production (Ahmed et al., 1994). Vermicomposting was found to be richer in P, K, 

Ca and Mg and tracer elements like Fe, Cu and Mn. The applications of vermicompost to 

plants resulted in increased root and shoot length and increased plant biomass 

(Vijayalakshmi, 1997). Application of vermicompost at was found suitable for increasing the 
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plant height, dry weight plant and number of branches, dry leaf yield and dry matter 

production (Venkatesh, 1998).  

Channabasanagowda (2008) found that the seedling vigour index and dry weight of 

seedling which really indicate the overall seed quality has varied significantly with the 

treatments and these values were significantly higher with application of organic manure. 

Farmyard manure is an important source of plant nutrients that impact on the fresh and dry 

weight of tomato (Yadav et al., 2003). Rice grown on worm casts produced higher shoot 

fresh weight and dry weight and showed higher nutrient uptake, lower fertilizer response than 

rice grown on surface soils (Kang and Ojo, 1996) and promote root initiation and root 

biomass and increase root percentage. This is due to the earthworm casts have a hormone–

like effect, influencing the development and precociousness of plants (Tomati et al., 1988).  

Like morphological parameters, organic manures also increased the physiological 

parameters of Abelmoschus esculentus. It was observed that the study of the total chlorophyll 

content showed much significance in the different types of organic manures. The chlorophyll 

content was more in plants treated with organic compost followed by neem cake. The 

carotenoid content was more in plants treated with organic compost and least with groundnut 

cake. The control plant showed the carotenoid content only 0.78mg/g LFW. The protein 

content was comparatively more in plants treated with groundnut cake (2.40mg/g LFW) 

followed by organic compost.  Application of organic fertilizers increased the free amino acid 

content in leaves. But effect was not significant among treatments. Glucose content was 

higher in plants treated with organic compost (1.49mg/g LFW) and followed by 

vermicompost (1.23mg/g LFW). NR activity was estimated in leaves of treated and control 

plants. The results indicated that there was a significant variation in NRA among treatments. 

Among the treatments, the effect was higher in neemcake followed by organic compost and 

Vermicompost (Table 2).  

Application of organic manure, especially sheep manure, resulted in a significant 

increase in chlorophyll content of barley leaves. Further, the application of organic manure 

resulted in higher leaf chlorophyll content than inorganic fertilizer. The chlorophyll content 

can potentially provide an estimate of the N status of crops (Matsuzaki et al., 1980). The 

significantly higher chlorophyll content of barley leaves observed in the pots with organic 

manures could be due to differences in nitrogen content of the organics manures and its 

uptake. The greater chlorophyll values in leaves on plots treated with organic manure are of 

importance because photosynthetic activity and crop yield may increase with increased 
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chlorophyll content of leaves (William et al., 1990). Subler et al. (1998) observed that the 

increases in chlorophyll contents in response to vermicompost were observed at early stages 

of marigold growth later increases in leaf areas and significant increases in the total plant 

weights. The increased photosynthetic pigments and leaf gas exchange in red chilli due to 

application of vermicompost (Berova and Karanatsidis, 2009). Jan et al.(2014) reported  that 

the  utilization of organic fertilizers induced chlorophyll content and the ability of wheat plant 

to stand stress. The increase in chlorophyll content of sunflower plants due to application of 

organic manures. 

Application of organic manures not only influenced the growth and yield of wheat, 

but it also helped in enhancing the seed quality parameters. The increase in quality 

parameters might be due to the higher protein content and better sized seeds with these 

treatments. Significantly higher protein content in seed was observed in treatment receiving 

vermicompost and poultry manure. These results are in conformity with findings of (Kachot 

et al., 2001) in groundnut. Yadav et al. (2006) reported that highest protein content in okra 

fruit was recorded with application of N through FYM, vermicompost, poultry manure and 

urea over control.  Organic wastes peanut shells and composted sawdust promoted 

carbohydrate and protein content of chickpea plants. Maximum significant increase in 

carbohydrate content was seen with the treatment of composted peanut shells and maximum 

increase in protein content was seen by the treatment of composted sawdust (Badar et al., 

2015). Total carbohydrate was significantly increased due to using the organic fertilizer 

treatments compared with control plants. Animal manure recorded the highest values in this 

respect. The positive effect of organic manure on total carbohydrates may be due to their 

involvement in one or more of important biological functions such as synthesis of 

chlorophyll, electron transport system, oxidation-reduction reactions and protein synthesis 

(Radwan and Tawfik, 2004).  

The soil enzymes and microbial population (bacteria, fungi and actinomycetes) were 

very responsive to organic manure application, but their levels and activities were not 

reflected in wheat crop under alluvial soils. Enzymatic activities were positively and 

significantly correlated with content of organic carbon (Meena et al., 2014). 

 

CONCLUSION 

The positive benefits from application of organic fertilizers may be attributed several 

mechanisms such as better nutrient recycling and improvement in soil physical, chemical and 

biological properties and also increased the water holding capacity, porosity, infiltration 
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capacity, hydraulic conductivity and water stable aggregation and decreased bulk density, 

surface crusting etc. Organic cultivation is well suit for conservation of ecology and natural 

habitat without polluting soil, air and water and yet maintaining sustainable production. 

 

Table 1: Effect of organic fertilizers on the morphological characteristics of Okra 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Effect of organic fertilizers on the biochemical characteristics of  Okra 

 

S. No Treatment Shoot 
length 
(cm) 

Root 
length
(cm) 

Fresh 
weight 

(g) 

Dry 
weight 

(g) 
1 Control  30.2d 10.7d 2.84d 0.52e 

 
2 Vermicompost 33.0c

 
13.4c

 
3.26c

 
0.74c 

 
3 Groundnut cake 36.2b

 
13.8c

 
3.50b

 
0.65d 

 
4 Neem cake 38.9a

 
15.2a

 
4.65a

 
1.43a 

 
5 Organic compost 36.2b

 
14.7b

 
4.32a

 
1.04b 

 
CD  P = 0.01% 2.062 0.768 0.264 0.052 

S. 
No. 

Treatment Chlorophyll 
(mg/g LFW) 

Carotenoid 
(mg/g 
LFW) 

Protein 
(mg/g  
LFW) 

Glucose 
(mg/g  
LFW) 

Free amino 
acid 

(mg/g 
LFW) 

Nitrate 
reductase 
activity 

(µ mole /g   
LFW)

1 Control 4.67e 

 
0.78d

 
0.82e

 
0.32e

 
0.026d 

 
3.90c

 
2 Vermicompost 4.82d 

 
1.24d

 
0.91d

 
  1.45b

 
0.038c 

 
4.60b

 
3 Groundnut 

cake 
5.43c 

 
0.91c 

 
2.40a 

 
1.30c 

 
0.042b 

 
3.98c

 
4 Neem cake 5.72b 

 
0.98c 

 
1.50c 

 
1.23d 

 
0.049a 

 
5.10a 

 
5 Organic 

compost 
6.23a 

 
1.35a 

 
2.32b 

 
1.49a 

 
0.046a 

 
4.80b 

 

CD  P = 0.01% 0.059 0.084 0.051 0.035 0.003 0.395 
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