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Abstract 

Biocomposting technology is proving a good remedy to cure the ills of modern chemical 

agriculture. The application of biocomposted agrowaste act as an important soil supplement 

as it was more active than other organic wastes. This research work was conducted with 

Vigna unguiculata (L.) Walp as the test crop to evaluate the influence of biocomposted cocoa 

shell and jackfruit peel waste. The experiment was carried out in control (No manure) with 

eight treatments such as T1 (Raw cocoa shell + Eudrilus eugeniae 5 t/ha-1), T2 (Raw cocoa 

shell + 20 g Pleurotus eous + Eudrilus eugeniae 5 t/ha-1), T3  (Raw cocoa shell + 20 g 

Pleurotus florida + Eudrilus eugeniae 5 t/ha-1),T4  (Raw cocoa shell+ 10 g Pleurotus eous + 

10 g Pleurotus florida + Eudrilus eugeniae 5 t/ha-1),T5 (Raw jackfruit peel + Eudrilus 

eugeniae 5 t/ha-1),T6 ( Raw jackfruit peel + 20 g Pleurotus eous + Eudrilus eugeniae 5 t/ha-

1),T7 ( Raw jackfruit peel + 20 g Pleurotus florida + Eudrilus eugeniae 5t/ha-1),T8 ( Raw 

jackfruit peel + 10 g Pleurotus eous + 10 g Pleurotus florida + Eudrilus eugeniae  5 t/ha-1). 

Among these treatments significant increase of chlorophyll a, chlorophyll b, total chlorophyll, 

protein, carbohydrate contents in the leaves (25, 35 & 45 DAS) and seeds (65 DAS) were 

noted in the treatment combination T8 and T4 as compared to the other treatments and 

control. The results showed that the application of biocomposted cocoa shell and jackfruit 

peel may influence the crop quality and increase soil fertility. 

Keywords: Agro-industrial waste, Vigna unguiculata (L.) Walp, Eudrilus eugeniae, 

Pleurotus species, Days After Sowing (DAS). 

PROTEUS JOURNAL

VOLUME 11 ISSUE 11 2020

ISSN/eISSN: 0889-6348

http://www.proteusresearch.org/     Page No: 1

mailto:silpasvp@gmail.com


 

I. Introduction  

    Agricultural-based industries produce vast amount of residues every year. These 

residues are released to the environment without proper disposal procedure which may cause 

environmental pollution and harmful effect on human and animal health. Most of the agro-

industrial wastes are untreated and underutilized. Therefore it is disposed either by burning, 

dumping or unplanned landfilling. These untreated wastes create different problems with 

climate change by increasing the number of greenhouse gases. Agro-industrial wastes are rich 

in nutrient composition and bioactive compounds. They should be considered as raw material 

instead of wastes for other industrial processes. The use of agricultural and agro-based 

industry wastes as raw materials can help to reduce the production cost of food crops and 

maintain the environment eco-friendly [1]. 

    Organic farming is an important factor in the successful cultivation of healthy plants. 

This method of farming can be explored as an eco-friendly and sustainable waste 

management approach. Organic farming consists of environmental friendly raw material that 

can be returned to soils as biofertilizers. We know that organic wastes are rich source of 

macro and micronutrients. Besides it also improves the soil physico-chemical, biological 

condition and crop productivity. 

   Cocoa (Theobroma cacao L.) is the most important tropical crop in the Amazon 

basin and South and Central American areas. Cocoa is the third important beverage crop next 

to coffee and tea, which ranks third highest traded commodity in the world. The commercial 

cultivation of cocoa started in India during 1970. This crop is widely grown as an intercrop in 

coconut and areca nut gardens in India. Cocoa shell is one of the major valuable by-products 

obtained from the cocoa plantation and chocolate industry [2]. The jack fruit (Artocarpus 

heterophyllus Lam) is one of the popular fruits in India. It is popular in many culinary 

preparations. The total area under cultivation is about 13,460 ha. A significant amount of jack 

fruit peels (approximately 2,714-11,800 kg per tree per year), generally considered as 

agricultural waste have almost no economic value and also creates a big problem in disposal 

time [3]. Improper handling of both these wastes creates environmental problems like air and 

water pollution and the proliferation of pests and diseases. Cocoa shell and jack fruit peel 

waste do not degrade quickly due to the presence of large amounts of chemical constituents 

like lignin, cellulose, hemicellulose, pectin and calcium.  
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Bioconversion of this agro waste decomposed by Pleurotus eous, Pleurotus florida 

(mushroom spawn) and Eudrilus eugeniae (earthworms) is generally considered to be an eco-

friendly, effective and safe method. The exotic earthworm species namely Eudrilus eugeniae 

is commonly called African night crawler used for breaking down organic waste and is 

capable of decomposing large quantities of organic materials into usable vermicompost [4].  

     The Vigna unguiculata (L.) Walp (Cowpea) is an annual herbaceous legume belongs 

to the family Fabaceae grown predominantly in Africa.  It is an important staple crop 

providing an affordable source of protein [5].This plant is used for human consumption and 

mainly grown for grain and sometimes for fresh pods in West Africa, South America and 

India, while also grown for leaves in East Africa. Cowpea is a commonly used legume in 

India. Vigna unguiculata considered as poor man's meat are generally good sources of 

protein, minerals and vitamins [6].  

Biocomposting is a biological decomposition process that converts organic residue 

into humus like product under controlled conditions. The continuous use of chemical-based 

fertilizers alone has been found to be harmful to soil quality, productivity and extremely 

harmful to our health. All this in view the present investigation deals with the biochemical 

constituents like chlorophyll, protein and carbohydrate contents were analysed in Vigna 

unguiculata (L.) Walp (cowpea) leaves and seeds which were cultivated under the influence 

of biocomposted cocoa shell and jackfruit peel waste. This work describes the prospective 

uses of composted cocoa shell and jack fruit peel wastes for production of healthy food at low 

cost and ensures a clean environment. 

 

II. Materials and Methods: 

The research work concerning with the application of biocomposted cocoa shell and jackfruit 

peel waste, pot culture experiment and biochemical content in Vigna unguiculata (L.) Walp 

are discussed. 

Collection of Agro-industrial Waste for Biocomposting 

The agro-industrial wastes of cocoa shell and jack fruit peel waste was collected in 

large amount from Calicut and wayanad district of Kerala. The collected wastes were 

smashed into small pieces. It was sun dried and stored in gunny bags.  
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Biocomposting procedure:  

The decomposition of cocoa shell and jack fruit peel waste were carried out in various 

ways to achieve the good quality biocompost. The preparation of biocompost consists of 1.6 

ft. dimension and 5 sq.ft area of eight pits. The sun-dried both agro-industrial wastes were 

transferred to each pit.  

 

Cocoa shell waste biocompost preparation:  

 The sundried cocoa shell waste was transferred to biocompost 1 pit (T1). This process 

was repeated till the heap reaches a height above 1.5 meter and after 30 days 

vermicomposting (Eudrilus eugeniae) process is adopted. Bicompost 2 pit (T2) was filled 

with cocoa shell waste and added 20 g of Pleurotus eous. It was allowed for decomposition 

for 30 days. Vermicomposting (Eudrilus eugeniae) process adopted. Biocompost 3 pit (T3) 

was filled by cocoa shell. It was predigested using 20 g of Pleurotus florida spawn and then 

vermicomposting (Eudrilus eugeniae) process was adopted. Biocompost - 4 pit (T4) was 

filled with cocoa shell and added 10 g of Pleurotus eous + 10 g of Pleurotus florida spawn. 

After 30 days transferred into the vermicomposting tray. 

 

Jack fruit peel waste biocompost preparation: 

The above same procedure was repeated instead of cocoa shell (T1, T2, T3 and T4), 

jack fruit peel was used in the following biocomposting pits. They were named biocompost 5 

(T5), biocompost 6 (T6), biocompost 7 (T7) and biocompost 8 (T8) respectively. 

Experimental trays preparation:  

After pre-decomposition, pre-digested cocoa shell and jack fruit peel was transferred 

to the eight plastic trays (40×20×20). Added around fifteen exotic earthworms (Eudrilus 

eugeniae) into above mentioned each biocomposting units. Eudrilus eugeniae were obtained 

from Kisan Vigyan Kendra, Coimbatore. Water was sprinkled at regular intervals to maintain 

the moisture content of each tray. These experimental trays were kept in the room 

temperature undisturbed for 60 days. On the 90th day of composting, the samples were taken 

and sieved. 

Treatment Details 

        C - Control (No manure) 

        T1 - (Raw cocoa shell + Eudrilus eugeniae 5 t/ha-1) 

        T2 - (Raw cocoa shell + 20 g Pleurotus eous + Eudrilus eugeniae 5 t/ha-1) 
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        T3 - (Raw cocoa shell+ 20 g Pleurotus florida + Eudrilus eugeniae 5 t/ha-1) 

        T4  -  (Raw cocoa shell+ 10 g Pleurotus eous + 10 g Pleurotus florida+ 

                Eudrilus   eugeniae 5 t/ha-1) 

        T5 - (Raw jackfruit peel+ Eudrilus eugeniae 5 t/ha -1) 

        T6 - (Raw jackfruit peel+ 20 g Pleurotus eous + Eudrilus eugeniae 5 t/ha-1) 

        T7 - (Raw jackfruit peel+ 20 g Pleurotus florida + Eudrilus eugeniae 5 t/ha-1) 

        T8 - (Raw jackfruit peel+10 g Pleurotus eous + 10 g Pleurotus florida+  

               Eudrilus eugeniae 5 t/ha-1) 

Preparation of experimental pots: 

Pot culture experiment was conducted with Vigna unguiculata (L.) Walp (cowpea). 

Seeds of Vigna unguiculata (L.) Walp were collected from Tamil Nadu Agricultural 

University, Coimbatore. The red soils with sand were mixed in the ratio of 1:1 and filled (7 

kg) in each pot.  Viable seeds were sown in each pot. Triplicates were maintained for each 

biocomposting treatment for 25, 35, 45 and 65 DAS. After germination five healthy plants 

were maintained per pot.  

Biochemical Analysis of test crop: 

Biochemical parameters of Vigna unguiculata (L.) Walp were analysed in leaves and 

seeds. 

     Chlorophyll  

Chlorophyll a, b and total chlorophyll content is estimated on, 25, 35 and 45 DAS in 

leaves [7]. 

    Protein  

    Estimated on 25, 35, 45 DAS in leaves and 65 DAS yield in seed [8].          

     Carbohydrate  

Estimated on 25, 35, 45 DAS in leaves and 65 DAS yield in seeds [9].  

 

Statistical Analysis: 

The experimental data obtained on biochemical analysis (25, 35, 45 and 65 DAS) in 

leaves and seeds of Vigna unguiculata (L.) Walp were subjected to the statistical analysis 

(one way and two-way ANOVA) and based on the results, inferences were drawn. 
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III. Results and Discussion: 

     Biochemical Characters of Vigna unguiculata (L.) Walp 

     Chlorophyll content in Leaves  

 

Chlorophyll a, chlorophyll b and total chlorophyll content of Vigna unguiculata 

leaves increased significantly up to 35 DAS and then gradually declined after that in all the 

treatments (from T1 to T8) when compared with control (Figure 1– A to C).  

The biocompost 8 (T8 - Raw jackfruit peel + 10 g Pleurotus eous + 10 g Pleurotus 

florida + Eudrilus eugeniae 5t/ha-1) showed highest chlorophyll content from 25 to 35 DAS 

which ranged from 0.389 to 0.813 mg/g tissue followed by biocompost 4  (T4-Raw cocoa 

shell+ 10 g Pleurotus eous + 10 g Pleurotus florida+ Eudrilus eugeniae 5t/ha-1)which ranged 

from 0.357 to 0.539 mg/g tissue (chlorophyll a), 0.617 to 0.974 mg/g tissue followed by 

0.546 to 0.919 mg/g tissue (chlorophyll b), 2.322 to 3.673 mg/g tissue followed by 2.302 to 

3.450 mg / g tissue (total chlorophyll) and it was decreased gradually to 0.515 followed by 

0.406 mg/g tissue (chlorophyll a), 0.730 followed by 0.557 mg/g tissue (chlorophyll b), 2.855 

followed by 2.505 mg/g tissue (total chlorophyll) on 45 days after sowing. The least 

chlorophyll content was registered in control. 

The present findings coincide with the results of the application of vermicompost 

increasing the total chlorophyll content (6.28 mg fresh weight) in Coriandrum sativum L 

[10]. The application of Fruits waste + cow dung + Pleurotus eous + Trichoderma 

asperelloides + Eudrilus Eugenia (5t/ha) biocompost increased the chlorophyll content when 

compared to the control (Without biocompost) in Black gram (Vigna mungo L.) [11]. The 

present finding is in conformity with the application of 50% chemical fertilizer NPK + 

Bacillus spaericus (UPMB 10) + Pseudomonas spp. which showed an increase in chlorophyll 

content of rice variety MR 219 [12]. The vermicomposted groundnut shell waste and 

vegetable waste (T3) showed the maximum chlorophyll content in pigeon pea leaves from 15 

DAS to 75 DAS [13]. 
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                                 (A)                                                                        (B) 

 

                                                            (C) 

 

Figure.1 (A, B &C) Chlorophyll a, chlorophyll b and total chlorophyll content in leaves 

of Vigna unguiculata (L.) Walp on 25, 35 and 45 DAS influenced by biocomposted 

cocoa shell and jack fruit peel. Significant at 1% (P<0.01); DAS – Days After Sowing 
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  Protein & carbohydrate content in leaves: 

An increasing trend in protein and carbohydrate content was observed in the leaves of 

all the treatments from 25 to 35 DAS and after that there was decrease in its content on 45 

DAS as presented in Figure 2.  

Protein 

Among the treatments T8 - biocompost 8 (Raw jackfruit peel +10 g Pleurotus eous + 

10 g Pleurotus florida+Eudrilus eugeniae 5t/ha-1) registered maximum protein content of 

56.04 mg/g tissue (25 DAS) and 73.10 mg/g tissue (35 DAS) followed by T4-biocompost 4 

(Raw cocoa shell+ 10 g Pleurotus eous + 10 g Pleurotus florida+ Eudrilus   eugeniae  5t/ha-

1) of 51.83 and 65.41 mg/g tissue on 25 and 35 DAS and after that the protein content in the 

leaves declined gradually on 56.48 mg/g tissue and 67.51mg/g tissue on 45 DAS over the 

control treatment (30.56, 45.62, 35.36 mg/g tissue). 

The present study was in agreement with the results of the application of 100 percent 

recommended dose nitrogen through vermicompost + soil application of panchagavya at 15 

and 30 DAS increased in the protein content (24.63%) and protein yield (333.9 kg) of 

summer green gram [14]. The maximum amount of protein content (0.27) was observed with 

the application of vermicompost (2.5 t/ha) + biofertilizer (2.5 kg/ha) + Azospirillum (2.5 

kg/ha) in Capsicum annum [15]. The present study was on par with the results the application 

of rice husk (5 g) composted with Trichoderma hamatum enhanced the crude protein content 

(25.46 mg/g) on the 60th day in Helianthus annuus when compared to control [16]. The 

application of biocomposted banana peels waste increased the protein content (101.36 mg/g 

tissue (15 das) and 137.81 mg/g tissue 35 das) in Lablab purpureus [17]. 

 

       Carbohydrate 

Among the treatments, maximum carbohydrate content  in leaves registered in T8 - 

biocompost 8 (Raw jackfruit peel +10 g Pleurotus eous + 10 g Pleurotus florida + Eudrilus 

eugeniae 5t/ha-1) which ranged from 72.82 to 87.97 mg/g tissue followed by T4 - biocompost 

4 (Raw cocoa shell+ 10 g Pleurotus eous + 10 g Pleurotus florida + Eudrilus   eugeniae  

5t/ha-1) which ranged from 67.50 to 82.25 mg/g tissue on 25 and 35 DAS and declined to 

78.21 and 72.55 mg/g tissue on 45 DAS over the control (42.12mg/g tissue, 64.21 mg / g 

tissue and 49.89 mg/g tissue) respectively.  
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                             (A)                                                                 (B)                                                                                                                                                                                                                           

 Figure.2 Protein (A) and carbohydrate (B) content in leaves of Vigna unguiculata (L.)  Walp 

on 25, 35 and 45 DAS influenced by biocomposted cocoa shell and jack fruit peel.  

A similar result was obtained by the combined application of blue-green algae (15 kg 

/ ha) + farmyard manure (5 t/ha) + vermicompost (5 t/ha) + neem cake (2.5 t/ha) in basmati 

rice [18]. The composted coir pith also significantly increased the carbohydrate content of 

vegetable plants like Lycopersicon esculentum (0.28 mg/g tissue), Abelmoschus esculentus 

(0.22 mg/g tissue), Momordica charantia (0.22 mg/g tissue) as compared to the plants 

cultivated in soil (0.31 mg/g tissue, 0.32 mg/g tissue and 0.31 mg/g tissue)[19]. The present 

finding is in accordance with the application of vermicompost + triple – 17 complexes which 

increased the carbohydrate content (3.68 %) in chilli crop [20]. The combined application of 

different biofertilizers (T4 – Azospirillum + VAM + Phosphobacteria) treatment showed 

maximum carbohydrate content in Abelmoschus esculentus and Amaranthus tricolor [21]. 

 

Protein & Carbohydrate content in seeds (65 DAS): 

A significant increase in protein content was found to be maximum in T8 (67.80 mg/ g 

tissue) treatment followed by T4 (65.33 mg/g tissue) as compared to control (33.48 mg/g 

tissue). The carbohydrate content was found to be more in T8 (94.9 mg/g tissue), followed by 

T4 (84.0 mg/g tissue) as compared to the control (58.4 mg/g tissue) is presented in Figure 3.  
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Figure.3.Protein and carbohydrate content in seeds of Vigna unguiculata (L.) Walp 

influenced by cocoa shell and jack fruit peel biocompost (65th day). 

 

The present result coincides with the earlier work on combined inoculation of 

bacterial fertilizers (Rhizobium + Phosphobacteria + Azospirillum) increasing the protein and 

carbohydrate content of cowpea (1.44 and 15.74 mg/g tissue) and green gram (1.17 and 15.57 

mg/g tissue) [22]. The application of 15% seaweed (Kappaphycus alvarezii) extracts also 

reported that increased protein (19.43 mg/g tissue) and carbohydrate (61.99 mg/g tissue) 

content in green gram than control [23]. A similar result was observed by the maximum seed 

protein content (24.38%) in Pigeon pea due to the combined application of farm yard manure 

(6t/ha) + RDF + biofertilizer[24].The present finding was positively correlated with the 

application of biocomposted corncob and coir pith influencing an increase in protein and 

carbohydrate content of Glycine max L. seeds (64.08 and 97.55 mg/g tissue) on 90 DAS [25]. 

                     

IV. Conclusion: 

This study has suggested that biocomposted cocoa shell and jack fruit peel waste 

increases the chlorophyll, protein and carbohydrate content of Vigna unguiculata (L.) Walp 

in leaves and seeds. The maximum increase was recorded in the application of cocoa shell 

and jack fruit peel biocompost (T8 & T4). Biocomposted agro-industrial waste improves the 

crop quality, increases the productivity, reduces the production cost and environmental 

pollution. It has the potential to transform organic waste as biofertlizer for organic 

conservation. Improper disposal of waste material causes health problems, environmental 

hazards and affects crop productivity. The present work is not only an alternate solution for 

the removal of agro-industrial waste of cocoa shell and jack fruit peel but minimizes the 
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increased application of chemical fertilizers to crops and encourages organic farming and 

sustainable crop production.  Hence it was concluded that cocoa shell and jack fruit peel 

biocompost could be effectively used as an organic fertilizer. 
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