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ABSTRACT

Nearly 75% of the total weight of the fish is generated as solid waste in the form of gut, head, skin,
bones, fins and frames after processing. The fish wastes (FW) rich in nitrogen (N), potassium (K),
phosphorus (P) and trace minerals can serve as raw material for the production of many nutritive
and non-nutritive products. The study aimed to evaluate the compost prepared from fish waste,
which was used as a fertiliser for agricultural use. The study was conducted under pot culture
experiment was conducted in a pot culture with broccoli crop (Brassica oleracea) at KVK, Aizawl
farm, C.V. Sc. & A.H., CAU (l), Selesih, Mizoram, India. The research was conducted with eleven
treatments with three replications. A pot experiment was conducted to study the effectiveness of
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this compost on broccoli. Data for yield attributes such as plant height (cm), no. of leaves per plant
(nos.), stem diameter (cm), width of the curd (cm) and weight of the curd per pot (g) were recorded.
All the data of observations recorded in the experiments were statistically analysed, and the critical
differences (CD) were worked out at a 5% probability level. There was a positive correlation
between the plant height, no. of leaves per plant, stem diameter (cm), width of curd (cm) and
weight of the curd per pot (g). Treatments (T11) recorded the highest among all treatments, i.e.,
25.2 (no. of leaves per plant), 4.58 (stem diameter, cm), 15.97 (width of the curd, cm) and 272.20
(weight of the curd per pot, g). Ascorbic acid content in broccoli crop was recorded higher in 100%
fish waste compost with vermiwash (50%) and Phlogacanthus pubinervius(50%) (T11), i.e., 70.25
(mg/100g). Hence, results from these experiments show that this fish waste compost was highly
effective on the broccoli and conclude that fish compost can be used as a fertiliser in agricultural
practices. It is an effective compost which can enhance yield, yield attributes and quality of broccoli.

Keywords: Fish waste; compost; broccoli; fertiliser; agriculture.

1. INTRODUCTION

India is the world's second-largest aquaculture
nation and third-largest fish producer after
China, with a tremendous 11-fold leap from 0.75
million tonnes in 1950 to 9.6 million tonnes by
2012-13. There are around 26% of total
food stocks (156.4 million tons) which have
not found any application yet, accounting globally
to 40.66 million tons of waste. The latest
estimates by the FAO report that global catches,
including aquaculture, marine and inland
fisheries, account for 178.5 million tons of live
weight, of which 156.4 tons are destined for
human consumption and 22.2 tons for non-food
uses (Caruso et al., 2020). Nearly 75% of the
total weight of the fish is generated as solid
waste in the form of gut, head, skin, bones, fins
and frames after processing. Currently, the post-
catch fish losses represent a huge economic and
environmental concern occurring in most fish
distribution chains, with large amounts of landed
fish lost or discarded between landing and
consumption (Coppola et al., 2021; Devi et al.,
2024). The fish wastes (FW) rich in nitrogen (N),
potassium (K), phosphorus (P) and trace
minerals can serve as raw material for the
production of many nutritive and non-nutritive
products (Ghaly et al., 2013). The present level
of annual fish production of Manipur (27 lakh
population) is to the tune of 33,000 tonnes in
2022 (Fisheries Department, Manipur, 2023) as
against the total requirement of about 40,000
tonnes (Dorothyet al., 2018). This shortfall of
about 7,000 tonnes is imported from other states
of the country. The solid waste material of the
fish will be transformed into compost for the
improvement of soil fertility owing to high
contents of nutrients, such as N, P, and calcium
(lllera et al.,2015). This fish compost also acts as
organic fertiliser as it feeds the soil rather than

crops to maintain optimum soil health with its
vibrancy and resilience, and thereby making the
soil capable of supplying all the essential
nutrients to the crop for its proper growth and
development. Applications of chemical fertilisers
have robbed the soil fertility and have resulted in
health and environmental hazards. On the other
hand, the use of organic waste as fertilisers will
improve the soil structure, water holding
capacity, microbial biomass, and nutrient
availability and will pave the way for sustainable
agricultural  practices (Ravisankar et al.,
2021).

Broccoli is semi-strong against coldness and has
good market value (Sermenli et al., 2011; Ouda
and Mahadeen, 2008). Inorganic nitrogen
fertilisation plays an essential role in increasing
broccoli yield and quality (Tiwari et al., 2017). But
organic manure plays an important role in plant
growth as a source of major micro and macro
nutrients in available forms during mineralisation,
and impairing the physical and physiological
properties of soil. Organic production also
improved the growth of crop products (Borguini
et al.,, 2013). The study includes fish waste
compost, locally available bio-pesticide, which
controls the pest, and vermiwash to enrich the
nutrients of the crops. However, little is known
about the influence of the addition of fish
composts in combination with vermiwash and
biopesticides (Artemesia nilgarica (Leibakngou),
Vitex negundo (Urikshibi) and Phlagacanthus
pubinervius (Nomangkha angangba) on the yield
and vyield attributes of crops. With this
background, the following objective of evaluation
of fish waste as compost as fertiliser and its
effect on broccoli was taken up. The study aimed
to evaluate the compost prepared from fish
waste, which was used as a fertiliser for
agricultural use.
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2. MATERIALS AND METHODS

Preparation of fish compost: The solid FW,
such as gut, head, skin, bones, fins, scale and
intestine, were collected and chopped into finer
forms. This chopped FW (w/w) 80% was mixed
with sawdust 20%, whole banana, jaggery and
distilled water were placed layer by layer in the
compost basket bin. Later, the compost was
stirred continuously in the interval of 3-4 days
until the final fish compost was formed. It took
120-140 days to form fish waste compost.

Preparation of biopesticides and collection of
vermiwash: Artemesia nilgarica (Leibakngou),
Vitex negundo (Urikshibi) and Phlagacanthus
pubinervius (Nomangkha angangba) were used
as biopesticide in this study. Artemesia nilgarica
leaves of 500 gm were crushed and the extract
were dilute to 500 ml of distilled water. Similarly
for Vitex negundo and Phlagacanthus
pubinervius were prepared separately. For the
study, 50% concentration solutions of each
extract were used for foliar spray during the
critical growth stages of the crop growth.
Vermiwash collected from demonstration farm of
KVK Aizawl, Central Agricultural University,
Selesih, Mizoram, was also used for foliar
spraying at periods of crop growth.

Experimental sites: The study was conducted
under pot culture experiment was conducted in a
pot culture with broccoli crop (Brassica oleracea)
at KVK, Aizawl farm, C.V.Sc.&A.H., CAU (),
Selesih, Mizoram (Fig. 1). The variety ‘Fantasy’
CLX3512 developed by H.M. Clause Pwvt. Ltd
was used. The plant has vigorous growth habitat
which bears smooth leaves which are dark

KVKAizawl,[Central Agricultural University/(l), Selesih, szq@ -

Imagery date: 11/16/20-newer  Maxar Technologies

green, it has a round head which is compact and
bluish green in colour.The pot culture soil was
loamy in texture with 480.9 kg halavailable
N,9.78 kg ha* P2Os, 319.1 kg ha! available K20
and a pH value of 5.42 (Table 1).

Treatment details of the pot culture
experiment: The research was conducted with
eleven treatments with three replication
consisting of control, inorganic fertilizer
application, fish waste compost pellets as basal
fertilizer (810 gm plant! was incorporate with the
soil), foliar application of vermiwash, three
different bio pesticides ie.: Artemesia nilgarica,
Vitex negundo and Phlogacanthus pubinervius
were given as foliar spray at 20 DAT (Days after
transplanting) and 40 DAT and 60 DAT.
Concentrations of the bio-pesticides given to the
plants were 50%. The recommended doses of
the fertiliser were 180:80:60 Kg ha’ N, P20s and
K20. The treatment details are given as: Tui:
Control, T2: Inorganic fertilizer  (100%)
(RFD:180:80:60 Kg ha! N, P20s and K20), Ta:
Fish compost (100%), Ta4: Vermiwash (50%)
(foliar  spray), Ts:  Artemesia nilgarica
(Leibakngou)  (50%)(foliar  spray),Te:  Vitex
negundo (Urikshibi) (50%) (foliar spray),
T7:Phlagacanthuspubinervius (Nomangkha
angangba)(50%) (foliar spray), Ts: Fish compost
(100%)+ Vermiwash (50%), To: Fish compost
(100%)+Vermiwash (50%)+ Artemesia
nilgarica(50%), Tio: Fish compost (100%)+
Vermiwash (50%)+ Vitex negundo (50%), Tui:
Fish compost (100%)+ Vermiwash
(50%)+Phlagacanthus pubinervius(50%). The
treatments were replicated thrice and were
arranged in a completely randomised block
design for the research study.

periment site, KVK,
\V.Sc.&A.H., CAU

-+

Camera: 1230 m 23°48"16°N 92°43'58°E 1,114 m

Fig. 1. KVK, Aizawl farm, C.V.Sc.&A.H., CAU (l), Selesih, Mizoram
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Data for yield attributes such as plant height
(cm), no. of leaves per plant (nos.), stem
diameter (cm), width of the curd (cm) and weight
of the curd per pot (g) were recorded. Ascorbic
acid analysis was done as a quality parameter
(Hudson et al., 1985).

3. STATISTICAL ANALYSIS

All the data of observations recorded in the
experiments were statistically analysed, and the
critical differences (CD) were worked out at a 5%
probability level.

4. RESULTS AND DISCUSSION

4.1 Nutrient Content in the Fish Compost
and Biopesticides

The final product of the fish compost was dark
brown, crumbly and smelled like earth (Table 2).
The pH of the fish waste compost pellets was
6.80, EC was 2.97(dS/m), and organic carbon
content was 0.81 per cent. Total major nutrient
content in fish waste compost pellets was 3.66
per cent of nitrogen, 1.03 per cent of
phosphorus, and 1.2 per cent of potassium
(Table 2).

In vermi wash, the pH was found to be 7.48, EC
was 0.25 (dS/m), and organic carbon content
was 0.008 per cent. Total major nutrient content
in vermi wash was 0.01 per cent of nitrogen,
0.0025 per cent of phosphorus, 0.063 per cent of
potassium (Table 2).

For Phlogacanthus pubinervius, the pH was
found to be 6.43, EC was 0.15 (dS/m) and
organic carbon content was 0.002 per cent. Total
major nutrient content in  Phlogacanthus
pubinervius was 0.0090 per cent of nitrogen,
0.0004 per cent of phosphorus, 0.031 per cent of
potassium (Table 2).

In Artemesia nilgarica, the pH was found to be
6.51, EC was 0.19 (dS/m), and organic carbon
content was 0.002 per cent. Total major nutrient
content in Artemesia nilgarica was 0.008 per cent
of nitrogen, 0.0005 per cent of phosphorus,
0.038 per cent of potassium (Table 2).

For Vitex negundo, the pH was found to be 6.48,
EC was 0.15 (dS/m), and organic carbon content
was 0.002 per cent. Total major nutrient content
in Vitex negundowas 0.0090 per cent of nitrogen,
0.0005 per cent of phosphorus, 0.037 per cent of
potassium (Table 2).

4.2 Influence of Fish Waste Compost on
Crop Growth and Yield of Broccoli

Plant growth and vyield attributes, vyield of
broccoli, were significantly influenced by
application of fish waste compost. Results reveal
that maximum plant growth and vyield attributes
were obtained in 100% fish waste compost with
Vermiwash (50%) and Phlagacanthus
pubinervius(50%), which was followed by foliar
application of Fish waste compost (100%) +
Vermiwash (50%) + Vitex negundo (50%) in all
growth stages. Plant height of broccoli crop that
received 100% fish waste compost with
Vermiwash (50%) and Phlagacanthus
pubinervius (50%) (T11) was recorded the highest
with a height of 16.3, 30.5 and 39.6cm at 30, 60
and 90 DAT (Table 3). This was followed by Fish
waste compost (100%) + Vermiwash (50%) +
Vitex negundo (50%) (T10) that recorded with a
plant height of 16.2, 30.3 and 39.7 cm at 30, 60
and 90 DAT correspondingly (Table 3).
Increased plant growth was also found by the
application of organic manure, and was
supported by the work of Singh et al.(2014) in
broccoli and Tiwari et al. (2017) also reported an
increase in growth and vyield of broccoliby
application of liquid manure and fish oil emulsion.

Table 1. Physico-chemical analysis of the
initial soil of pot culture

Sl. No. Initial Soil Sample
pH 5.42

EC 0.11 dS/m

ocC 1.79%

N 480.9 kg/ha

P 9.78 kg/ha

K 319.1 kg/ha

Soil texture Loam

Bulk density 0.85 Mg m 3

Similar to plant height, no. of leaves per plant,
stem diameter (cm), width of curd (cm) and
weight of the curd per pot (g) were improved in
the treatments where application of fish waste
compost was given. Treatments (T11) recorded
the highest among all treatments, ie, 25.2 (no. of
leaves per plant), 4.58 (stem diameter, cm),
15.97 (width of the curd, cm) and 272.20 (weight
of the curd per pot, g) (Table 3). The findings
were corroborated with the findings of Muoneke
et al.(2014) and Jigme et al.(2015) that organic
fertilisers increase the yield attributes in broccoli.
It has been found that organic fertiliser has an
important influence on the slow release of
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Table 2. Nutrient content in the fish waste compost, vermi wash and biopesticides (Phlagacanthus pubinervius, Artemesia nilgarica and Vitex

negundo)
Parameters Fish waste compost Vermi wash Phlagacanthus Artemesia Vitex negundo
pubinervius nilgarica
pH 6.42 7.48 6.43 6.51 6.48
EC (dS/m) 2.97 0.25 0.15 0.19 0.15
OC(%) 0.81 0.008 0.002 0.002 0.002
N(%) 2.47 0.01 0.0090 0.008 0.009
P(%) 0.6 0.0025 0.0004 0.0005 0.0005
K(%) 1.2 0.063 0.031 0.038 0.037

Table 3. Yield and yield attributes and ascorbic acid content of broccoli

Treatment details Plant height (cm) No. of leaves  Stem Width of the Weight of the Ascorbic acid
30 DAT 60 DAT 90 DAT per plant diameter (cm) curd (cm) curd per pot (g) (mg/100g)

T1 14.9 19.9 26.4 12.5 3.42 10.3. 101.60 64.34

T2 15.4 21.0 27.5 171 4.05 10.7 135.20 65.53

Ts 15.7 24.2 34.4 20.6 4.32 12.9 165.40 68.92

Ta 15.7 22.0 29.8 17.6 4.19 12.2 150.10 67.42

Ts 14.9 20.3 26.7 15.3 3.45 10.8 103.20 64.47

Te 15.0 20.3 26.8 14.8 3.49 10.6 102.40 64.44

T7 15.5 21.0 27.2 16.9 3.50 10.5 102.90 64.47

Ts 16.0 30.6 38.2 22.4 4.49 15.46 268.20 70.15

To 15.8 29.8 38.4 25.1 4.56 15.84 271.20 70.18

T1o 15.7 30.5 39.1 27.3 452 15.92 271.80 70.21

Tu 15.8 30.6 39.6 25.2 4.58 15.97 272.20 70.25
Sem 0.08 0.24 0.33 0.29 0.06 0.20 2.96 0.82

CD 0.25 0.71 0.99 0.86 0.19 0.58 8.74 2.42

445



Devi et al.;Int. J. Plant Soil Sci., vol. 37, no. 6, pp. 441-448, 2025; Article no.lJPSS.136987

Table 4. Correlation studies of yield and yield attributes in broccoli

30 DAT (plant 60 DAT (plant 90 DAT (plant  No. of leaves  Stem Width of the  Weight of the
height) height) height) per plant diameter (cm) curd (cm) curd per pot (g)

30 DAT (plant height) 1

60 DAT (plant height) 0.799 1

90 DAT (plant height) 0.820 0.984 1

No of leaves per plant 0.813 0.948 0.959 1

Stem diameter (cm) 0.897 0.885 0.921 0.907 1

Width of the curd (cm) 0.798 0.989 0.989 0.955 0.910 1

Weight of the curd per pot (g) 0.807 0.991 0.979 0.948 0.919 0.990 1

446



Devi et al.;Int. J. Plant Soil Sci., vol. 37, no. 6, pp. 441-448, 2025; Article no.lJPSS.136987

nutrients which support root development,
leading to higher yield and quality of broccoli
plants (Hameeda et al.,2007) and on cauliflower
(Al-Nasir, 2002).

There was a positive correlation between the
plant height, no. of leaves per plant, stem
diameter (cm), width of curd (cm) and weight of
the curd per pot (g), which was shown in table in
Table 4.

4.3 Influence of Fish Waste Compost on
Ascorbic Acid Content in Broccoli

Ascorbic acid content in broccoli crop was
recorded higher in 100% fish waste compost with
vermiwash (50%) and Phlogacanthus
pubinervius (50%) (T11), ie70.25 (mg/1009)
(Table 3). The present findings were similar to
Ghurbat et al. (2016) thatadding organic fertiliser
caused significant positive differences in vitamin
C%, and Tiwari et al. (2017 also reported that the
quality parameters were increased significantly
due to the good assimilation of nutrients and by
better management of organic manuring.

5. CONCLUSION

The solid waste material of the fish will be
transformed into fish compost for the
improvement of soil fertility. The locally available
bio-pesticide will also be used to control the pest,
and vermiwash to enrich the nutrients of the
crop. It can be concluded that fish waste
compost is an effective compost which can
enhance yield, yield attributes and quality of
broccoli.
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