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Abstract 

The chilli wastes were considered separately using four bacteria for enhancement, 

including Fischerella muscicola, Anabaena variabilis, Aulosira fertilissima, and 

Tolypothrix tenuis, and combined mixture. Inoculated F. muscicola chilli wastes had 

highest NPK concentration of 0.4 percent (w/w), 0.18 percent (w/w), and 0.15 percent 

(w/w). For producing the brinjal plant, biomanure is utilised as a replacement for 

inorganic fertilizers and sprayed to a soil at a rate of 20 t ha-1. The report's findings 

suggest that enhanced chilli wastes could be utilised as a fertilisers replacement to increase 

soil quality and enhanced plant. 
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1. INTRODUCTION 

 

To satisfy the growing population's food and nutritional needs, agricultural output must  

be sustainable (Singh et al 2019). Chemical fertilisers used inadvertently to increase food 

output have a negative impact on soil health and yield. To restore soil fertility, organic 

materials such as animal dung, crop waste, farm yard manure, and microbial formulations 

have been used (Sheets et al 2015, Reddy et al 2015). The amount of organic matter in the 

soil has a big impact on crop output. It is mineralized and transformed into carbon dioxide, 

water, nitrogen, phosphorus, sulphur, and a few minerals (Chandusingh et al 2017). 

Organic material is returned to the mixture either gradually via waste degradation of 

sloughed-off roots and stubbles or by the use of biomanure. Incorporating waste products into 

the soil on a regular basis is an effective way to keep the soil at its optimal amount of organic 

matter. Organic manures are divided into bulky and condensed organic manures based on their 

nitrogen concentration. Bulky organic manures are made up of organic manure from rural and 

urban trash that has less than 2% nitrogen, whereas concentrate organically manures are made 
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up of components like fish and poultry and oil cakes that have more than 2% nitrate. 

Chilli garbage was infected with a variety of cyanobacteria in this study, and the 

enhanced trash was then put to the soil as inorganic fertilizers. Cyanobacteria generate 

heterocysts, which are engaged in nitrogen fixation and substrates enhancement, when 

nitrogen is scarce. These microorganisms also are engaged in the mobilisation of the 

substrate's bound potassium and phosphorous. Apart from the various advantages, using 

enhanced chilli trash as biomanure is also a superior way to maximise waste value and safely 

dispose of underused organic material. 

 

2. MATERIAL AND METHODS 

 

Chilli garbage is now used as a research work deals substrate. Following proper APHA 

procedure, the total solid (TS) and volatile solid (VS) contents of the trash were determined. 

The total nitrogen, phosphorus, potassium, and organic carbon (C) contents of trash was 

calculated (Jackson et al 1986). 

Fischerella muscicola, Anabaena variabilis, Aulosira fertilissima, and Tolypothrix tenuis,  

four distinct blue green algae, was grown and maintained at 25-28 oC in nitrogen deficiency 

BG11 medium (pH 7.5) and utilised as inoculation for NPK enhancement (Rippka et al 

1979). 

A total of six experiments were created, each with 100 g of chilli waste and 40 mL of BG 

11 medium. Separately, 10% (v/w) blue green algae were injected into each of the 4 plants. 

The fifth group received a concoction including all of the organisms in identical proportions, 

whereas the sixth group was kept as a reference with no inoculum. All of these procedures 

were kept at 27 degrees Celsius, with the NPK concentration of the chilli trash being 

monitored on a routine basis. 

 

3. SOIL QUALITY ASSESSMENT 

 

The soil specimen was combined with 1:2.55 (w/v) water and vortexed for 20 minutes. A pH 

metre was used to determine the pH of the suspension. By subtracting the amount of the soil 

sample by the size of the sample utilised, the bulk density (g cm-3) of the soil was 

determined. The porosity was calculated as follows: [1- (Bulk density/Particle density)] x 100 

Equals permeability ( percent ). (1) Where the soil particle density is 2.65 g cm-3. The 

solution with the greatest enriching was selected for green manure as biomanure following 

immunising chilli garbage with different cyanobacteria. Brinjal was chosen to investigate the 

impact of biomanure. 

The biomanure requirements for brinjal was estimated at 20 tonnes per hectare and delivered 

in three treatments. A seedling was grown in containers with 2.5 kg of clay loam and 22 g of 

biomanure for each. 

 

4. RESULTS AND DISCUSSION 

 

Chilli waste had a % N, P, K, and C content of 0.052 0.02, 0.037 0.01, 0.026 0.01, and 24.74 

0.96, correspondingly. Furthermore, the waste's % TS and VS content (w/w) were 43.36 0.85 

and 61.70 0.85, correspondingly. Up to 12 weeks were spent enriching the chilli garbage with 

cyanobacteria. Nonetheless, up to 5-6 weeks, substantial enhancement was found (Table 1). 

At varied incubation durations, several organisms in the research were able to enrich 

substrate. F. muscicola > A. variabilis > T. tenuis > A. fertilissima > Concoction was shown 

to be the order of microorganisms enhancing nitrogen. During 5th week of development, the 

highest % (w/w) NPK of F. muscicola injected chilli garbage was 0.45, 0.178, and 0.125, 
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correspondingly, with an NPK ratio of 2.73:1.32:1. 

The growth in NPK content in compared to the starting material is 7.662, 4.866, and 5.277 

times, respectively (Fig. 1). N, P, and K concentration of potato garbage waste seeded with 

A. variabilis were found to be about 7.666, 21.636, and 14 times, accordingly, by  

Chintagunta et al (2016). The findings show that blue green algae are effective at  

replenishing the soil with minerals. Between the bacteria species and the heterocyst, there is 

reciprocal cooperation. Heterocysts synthesize glutamine and other chemical compounds 

from glutamine given by bacteria species. 

Table 1. Chilli waste with blue green algae (in %) 

Organism Week N P K C 

 

 
Tolypothrix tenuis 

1 0.082 0.048 0.029 24.54 

2 0.093 0.049 0.031 23.54 

3 0.153 0.080 0.042 21.95 

4 0.273 0.12 0.064 21.15 

5 0.331 0.085 0.07 19.95 

6 0.321 0.083 0.07 18.15 

 
 

Anabaena 

variabilis 

1 0.0624 0.041 0.026 22.34 

2 0.0895 0.050 0.035 21.15 

3 0.1256 0.073 0.04 18.75 

4 0.277 0.11 0.05 17.16 

5 0.345 0.093 0.07 15.96 

6 0.336 0.092 0.068 15.76 

 
 

Aulosira 

fertilissima 

1 0.093 0.048 0.027 23.94 

2 0.154 0.052 0.03 23.34 

3 0.233 0.064 0.034 22.14 

4 0.322 0.12 0.052 20.75 

5 0.302 0.082 0.084 19.15 

6 0.303 0.081 0.083 18.75 

 
 

Fischerella 

muscicola 

1 0.081 0.048 0.026 24.14 

2 0.122 0.065 0.035 23.14 

3 0.241 0.069 0.040 20.35 

4 0.323 0.11 0.06 19.35 

5 0.393 0.18 0.15 15.96 

6 0.383 0.162 0.14 15.16 

 

 
Concoction* 

1 0.062 0.053 0.02 23.94 

2 0.111 0.058 0.033 22.34 

3 0.253 0.070 0.043 21.15 

4 0.264 0.12 0.061 19.55 

5 0.283 0.085 0.077 18.75 

6 0.272 0.083 0.076 18.35 

 

The grade and nutritional condition of the cyanobacteria Arthrospira laxissima determine the 

development and production of a crop powerful algicide Nodularia harveyana against the 

other. The impact of biomanure on plant development was quantified in units of plant height, 

leaf area, fruits, fruit weight, and fruit length. Figures 2(i) and 2(ii) illustrate the growth of 

controls and biomanure-treated crops in the fourth and tenth weeks, correspondingly, with the 

biomanure-treated plants showing a substantial increase in height when compared to control 

group plants. 

Fruits harvested from plants planted in reference and biomanure-treated soils had average 
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sizes of 11.5 cm and 16.3 cm, respectively (Table 2). Likewise, the fruits produced from 

growing plants in control and biomanure-treated soil weighed 26.4 gms and 46.5 gms, 

respectively. Plants cultivated in biomanure-treated soils have superior growth parameters 

than growing plants in untreated conditions. The application of biomanure improved the soil 

quality, which might explain why plants grew better in biomanure-treated soil. 

 

Table 2. Plants yield in control and biomanure treated soils 

Attributes of fruits Control soil Biomanure treated soil 

Average size (cm) 11 15 

Average weight (g) 25 44 

Yield (no.) 13 26 

 

Up to 15 weeks, the mean fruit yield produced by plants cultivated in control and biomanure- 

treated soil was 13 and 27, respectively (Table 2). The fruit output of plants cultivated in soil 

treated with biomanure was more than twice that of plants treated. The amount of nitrogen in 

the fertiliser and when it is applied to the soil are two important elements that influence fruit 

output. Plant uses minerals from the water and use them to produce photosynthesis in the soil. 
 

Fig. 1. Chilli devastate by muscicola 
 

Fig. 2(i). Growth of plant growth in (a to b) and (c to e) biomanure treated soil 
 

Fig. 2(ii). Plant growth in control and biomanure treated soils(in 10th week) 

The soil fertility is represented by two essential parameters: bulk density (BD) and porosity. 
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Plant height (cm) when grown in The number of leaves on the plant and their compactness 
The permeability, nutrient, and microbial activity of the soil are all determined using BD. 

Low BD soils have reduced soil compaction, more root penetration, and greater water 

percolation capability, all of which impact plant development, whereas porosity is important 

for providing enough oxygen to the soil for plant growth and proper growth. The bulk density 

result shows that the biomanure treated soil has a lower BD (1.40 g cm-3) than the soil 

treated (1.71 g cm-3). According to Garg et al. (2005), soil treated with biogas leftover sludge 

has a lower BD because the given supplement decreases the strength of the sample. 

 

5. CONCLUSION 

 

Chilli is perhaps the most important crop in Andhra, and then after harvesting the chilli 

fruit, the soil's other components are left as trash in the field. An effort was made to use this 

trash for cyanobacteria enrichment experiments in the hopes of using it as biomanure. In 

compared to the original nutrient content, F. muscicola performed best among the 

cyanobacteria employed for enriching, with NPK enhancements of 7.662, 4.586, and 5.767 

folds, correspondingly. Improved agronomic study of the biomanure for the Brinjal crop 

revealed a significant increase in fruit output as well as improvements in soil porosity (47.521 

percent), organic carbon (4.310.13%), and other nutrients. Garbage converting to fertilizer is 

a simple, practical, and cost-effective method of waste economization and management. 
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