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Abstract

A field experiment was carried out to study the composting of cashew apple waste and leaf litter.
Cashew apple was undertaken in the Regional Fruit Research Station, Vengurla during 2020 to 2023.
All the tanks were initially added with basic feed mixture (cashew leaf litter, cashew apple, and cow
dung in 1:10:1 ratios on weight basis. Along with the basic feed mixture, different substrates were
added according to the treatments. The experiment was carried out in a Completely Randomized
Design with three replications with three tanks per replication. Nutrient status of substrates and that of
matured compost was recorded initially and after compost maturity. In addition, pH was also recorded
before and after composting, pH ranged from 4.5 in cashew leaf waste to 7.4 in cow dung respectively.
Organic carbon content varied from 23% in cashew apple waste to 41% in cashew leaf litter. C:N ratio
was found between 61.19 cashew leaf litter to 22.62 in cashew apple waste. The biochemical
constituents viz, cellulose, phenol, tannin and lignin were highest in cashew leaf litter (45.9, 1.62, 0.62
and 13.4 mg/100 g respectively) as compared to cashew apple. The compost obtained from Te
(T1+Rock Phosphate 400 g) on maturity (120 days), recorded a pH of 6.18, OC (31.90%), C:N ratio
(15.33), N (1.90%), P (1.69%), K (1.91%), which was highest among other treatments. Based on results
composting could be established as a eco-friendly and ecologically sound method for manure from
cashew leaf litter and cashew apple waste.
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Introduction

Sindhudurg and Ratnagiri districts were considered to include the maximum area and
production of cashew in Maharashtra state. Cashew is an important plantation crop in
sindhudurg and Ratnagiri district. Due to its high dietary value and increasing affordability
by the consumers, demand for cashews many farmers in the sector are planting cashews. The
present production of cashew is less which requires adopting new technology for improving
productivity. In Cashew plantations a grown- up cashew tree produces huge cashew biomass
waste per year (biomass waste - cashew leaf litter, pruning’s, waste cashew apples, etc.).
Disposal of waste has become one of the major complications for farmers. Natural
decomposition of cashew biomass it will occur nearly 9 month due to the presence of many
complex molecules like poly saccharides, Polyphenols, Amino compounds, lignin, etc. There
is a chance of catching fire due to long time exposure to waste in the natural decomposition.
Composting, a controlled process for stabilization of organic matter, can turn organic waste
into a valuable soil amendment. Compost can return nutrients and organic matter to the soil,
a proven practice for soil health enhancement. It can improve crop growth and provide
environmental benefits by improving soil tilth and the soil’s capacity to absorb and hold
water and plant nutrients. A properly managed composting process can destroy weed seeds,
plant pathogens, and human pathogens. Compost analysis helps assure buyers of bulk
compost they are receiving good value for their money.

Materials and Methods

Cashew leaf litter available in cashew garden is collected before the Pre. Monsoon season
during harvest of the crop. Cashew apple waste after extraction of juice was used for
preparation of compost. It is heaped in a cement chamber constructed specially for the
compost. Size of the Chamber was 2 m in length, 1 m in width and 1 m in height. Out of
which 1 m height is equally divided into 6 layers of 15 cm each. At the base layer 5 Kg
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cashew leaf litter is spread evenly and to that cow dung
slurry was sprinkled. The 15 litter cow dung slurry was
prepared by mixing 10 kg of cow dung with 5 litter water.
This 15 litter cow dung slurry was equally sprinkled on all
the six layers. The second layer was filled with 50 kg
cashew apple waste and cow dung slurry was sprinkled. The
same set of these two layers is repeated thrice. At the same
time the decomposition media was also spread in equal
quantity in all the six layers. The seven different media were
used in seven pits as per treatments. All the seven treatments
were replicated thrice. In total one pit contains the total
weight of 15 kg cashew leaf litter, 150 kg cashew apple
waste and 15 kg cow dung slurry. Top of the material was
covered with coconut leaves. After 45 days first turning of
the biomass was done for uniform decomposition. After that
turning was done weekly. In every turning water was
sprinkled to wet the biomass. The compost was removed
after complete decomposition. The period required for
decomposition was differ as per the treatments from 118 to
146 days accordingly.

Results and Discussion

Initial material was analysed for the parameters which are
TC, N, P, K. The results are presented in Table 1.

Total carbon content of the material is important in deciding
the ultimate quality ofcompost. Carbon provides both
energy and serve as the basic building blocks of the
microbial cells. (about 50% of the microbial cellmass). The
substrates recorded carbon content of 27.4 to 43 per cent.
The high carbon containing material proves its suitability for
better decomposition by the living organism provided other
substrates are available.

The manurial value of compost is dependent on the content
of N, P, K. Based on the substrate the elemental
composition will vary in the matured compost. N content in
the substrate, registered a value between 0.67 to 1.82per
cent. The maximum value obtained for cashew apple waste
1.82 per cent followed by cow dung slurry 0.96 per cent.
With respect to P content, the value ranged from 0.31 to
0.35 per cent. The maximum value of P content was
obtained for cow dung slurry 0.35per cent.

Table 1: Initial Nutrient analysis

N P K | TC | C:N

Material (96) | (%) | (%) | (%) | Ratio

Cashew apple waste 1.82/0.31[0.98| 43 | 23.62

1
2 Cashew Leaf litter 0.670.17|0.75| 41 | 61.19
3 Cow dung 0.96 | 0.35|1.21|27.4 | 28.54

Nutrient analysis of compost

Similar to the initial analysis on nutrient status of the
substrate the matured compostobtained from the seven
treatments was analysed for the parameters which are TC,
N, P, K. The results are presented in Table 2.The values for
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Total carbon in different compost treatments ranged
between 23.42 and 28.57 percent. It was highest for the
Tetreatment (28.57%). This is at par with Ta4, Ts and Ty rest
of other treatments. The lowest value of total carbon was
recorded for the treatment T, (23.42%). In all the compost
materials the carbon status showed a significant reduction as
compared to the initial level. However the data among the
treatments is statistically non - significant. The values for
C:N ratio in different compost treatments ranged between
14.64 to 20.17. It was highest for the treatment T; (20.17).
The lowest value of C:N ratio was recorded for the
treatment T7 (14.64).

Results on the major nutrient content are given in Table 3.
Among the major nutrients nitrogen is very critical in the
composting process since its content in the composted
material is directly related to the source. The N content of
the composted material ranged from 1.17 to 1.93 per cent.
The compost obtained from T-contains more amount of N
(1.93%) as compared to other treatments and the data is
statistically significant. The data given in Table 3. Revealed
that the compost from T (1.69%) was superior in terms of P
and general range was from 0.91 to 1.69 per cent. The
amount of K contained in the matured compost was higher
than the initial status with Tg registering the highest value of
1.92 per cent which is at par with T,, Ts and T+ rest of other
treatments and T, the lowest 1.59 per cent. However the data
is statistically significant.

The Treatment T; shows significantly increased in the
microbial population such as Bacteria and Actinomyctes as
compared to control. The bacterial population increased due
to the combine effect of SSP, Urea and rock phosphate
which activates bacterial population. The addition of
Pleurotus sajor-caju along with combine effect of nutrients
increased fungal population. The Actinomyctes always
dominate and actively involved during compost formation in
presence of higher amounts of nutrients which shows their
importance.

Maturity period of compost

Maturity of compost is an important factor which decides its
suitability for application to the soil. Compost is considered
matured when energy and nutrient containing material have
been combined into stable mass. The time required to obtain
matured compost is vested with many factors and may range
from a couple of weeks to more than one year. The result
obtained on maturity period of composting is furnished in
Table 4. Significant difference was noticed with respect to
the treatments on maturity period. In general average
maturity Period varied from 118 to 146 days. Fastest
maturity was attained in the treatment Tg (118 days) where
different plant residues, organic manures and microbes were
included. Treatment T took the maximum time to attain
maturity of 146 days.

Table 2: Total carbon and C:N ratio of compost

Total carbon (%) C:N ratio

Treatments 2020- | 2021- | 2022-| Pooled |2020- | 2021-|2022-| Pooled

21 22 23 mean 21 22 23 mean

T1 Cashew apple waste + Leaf litter + Cow dung slurry 22.20124.2023.87| 23.42 [18.69]20.96|20.85| 20.17
T2 Ta+Pleurotus sajor-caju400 g 22.63126.96 2594 | 25.18 [21.27|17.07[16.50| 18.28
T3 T1+Tricoderma harzianum400 g 21.00|27.6727.33| 25.33 |23.44|16.10|15.66| 18.40
T4 T1+ Single super phosphate 400 g 22.23129.57 28,57 | 26.79 [21.69]15.94|15.33| 17.65
Ts T+ Urea 2% 22.87[30.53|29.87| 27.76 |15.36|15.69|14.93| 15.33
Ts T1+Rock Phosphate 400 g 21.57(32.23|31.90| 2857 |[17.64|15.64|15.33| 16.20

Ta+ Pleurotus sajor-cajul00 g +Tricoderma harzianum100 g +

T7 SSP 100 g + Urea 2% + Rock Phosphate 100 g 24.20|28.53(27.87| 26.87 |[18.87|12.65|12.40| 14.64

SEm £

0.72 | 3.04 | 2.97 0.95 - - - -

C.D (P=0.05)

NS | NS | NS 2.94 - - - -

~ 366~


https://www.biochemjournal.com/

International Journal of Advanced Biochemistry Research https://www.biochemjournal.com

Table 3: Major nutrient content of compost

N (%) P (%) K (%)
Treatments 2020-|2021-{2022-| Pooled [2020-|2021-|2022-| Pooled [2020-|2021-|2022-| Pooled
21 22 23 | mean | 21 22 23 | mean | 21 22 23 | mean
T, | Cashew apple WaStesru'r-r‘;af litter + Cowdung | 4 5 | 116|131 | 122 |119|076|077| 091 |146|186|185| 1.72
T2 Ti+Pleurotus sajor-caju400 g 1111174 |126| 137 |184]072]|071| 109 [147[194]192| 178
T3 T1+Tricoderma harzianum400 g 091175204 | 157 |134/082|084| 1.00 |147[193|194| 178
T4 T+ Single super phosphate 400 g 118192193 | 168 |1.72|158|157| 162 |123|1.78|176| 1.59
Ts T+ Urea 2% 149200 (221 | 190 [141]105|104] 117 |130(188|190| 1.69
Ts T1+Rock Phosphate 400 g 123 /208|190 | 174 |136[184|186| 169 |139(217 216 1.91
Ta+ Pleurotus sajor-cajul00 g +Tricoderma
T7| harzianum100g+ SSP 100 g+ Urea2% + | 1.28 [ 2.26 [ 2.12| 189 |146|175|1.76| 166 |158 195|197 | 1.83
Rock Phosphate 100 g
SEm + 0.13/020[0.20| 013 [0.09]|0.25|0.24| 0.17 |0.13]0.22]|0.23| 0.04
C.D (P=0.05) NS | 062063 041 |030[/0.78[0.76| 055 | NS | NS | NS | 014
Table 4: Maturity period of compost (Days)
Treatments 2020-21 | 2021-22 | 2022-23 | Average days
Ta Cashew apple waste + Leaf litter + Cow dung slurry 148 138 151 146
T2 T1+Pleurotus sajor-caju400 g 140 125 147 137
T3 T1+Tricoderma harzianum400 g 138 135 141 138
T4 T+ Single super phosphate 400 g 128 138 135 134
Ts T+ Urea 2% 120 118 128 122
Ts T1+Rock Phosphate 400 g 118 116 120 118
T1+ Pleurotus sajor-cajul00 g +Tricoderma harzianum100 g + SSP 100 g +
T7 Urea 2% + Rock Phosphate 100 g 128 119 124 124

Microbial population of compost

The Treatment T; shows significantly increased in the
microbial population such as Bacteria and Actinomyctes as
compared to control. The bacterial population increased due
to the combine effect of SSP, Urea and rock phosphate
which activates bacterial population. The addition of

Pleurotus sajor-caju along with combine effect of nutrients
increased fungal population. The Actinomyctes always
dominate and actively involved during compost formation in
presence of higher amounts of nutrients which shows their
importance.

Table 5: Microbial population of compost

Bacteria 106 cfu/g Actinomycetes10°® cfu/g Fungi 10* cful/g

Treatments 2020- | 2021- | 2022- | Pooled |2020-|2021-|2022-| Pooled {2020-|2021-|2022-| Pooled

21 22 23 mean | 21 22 23 | mean | 21 22 23 | mean

T,| Cashew app'eé'frf;esru'r‘éaf"“e” COW 1 9700|94.00{92.00| 92.67 |31.00|33.00{28.00| 30.67 |20.00|17.00|15.00| 17.33
T2 Ti1t+Pleurotus sajor-caju400 g 96.00 | 99.00 [ 80.00 | 91.67 [25.00{28.00({27.00| 26.67 |32.00/33.00|28.00| 26.00
T3 T1+Tricoderma harzianum400 g 110.00{108.00{102.00{ 106.67 |38.00|40.00{31.00| 36.33 [29.00|27.00|22.00| 31.00
Ts T1+ Single super phosphate 400 g 116.00{111.00{ 97.00 | 108.00 [39.00|41.00{38.00| 39.33 [17.00{13.00|12.00| 14.00
Ts T1+ Urea 2% 122.00{118.00{132.00| 124.00 {30.00|35.00/41.00| 35.33 [10.00| 8.00 {10.00] 9.33
Te T1+Rock Phosphate 400 g 127.00/130.00{132.00| 129.67 |43.00|45.00139.00| 42.33 |19.00{10.00{15.00| 14.67

Ta+ Pleurotus sajor-cajul00 g +Tricoderma
T7| harzianum100 g + SSP100 g + Urea 2% + |125.00|131.00{135.00| 130.33 |46.00{47.00|48.00| 47.00 |22.00/19.00|23.00| 21.33
Rock Phosphate 100 g

SEm + 7.31 |11.14| 6.45 398 (436|388 |244| 183 |185|175|379| 137
C.D (P=0.05) 2254 | NS |19.89| 12.26 |13.45[11.97| 751 | 5.64 |5.70]5.38|11.68] 4.24
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