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ABSTRACT

A field experiment was undertaken at the Fishery Research Centre, Assam Agricultural
University, Jorhat-13, during 2020-2021 to study the “Contribution of ornamentals and
non-ornamentals in promoting Intensive Farming System”. The experiment was carried out
in bamboo stand consisting of two blocks per treatment (tier system) with five treatments in
Randomized Block Design and replicated four times. The treatments were To {Fishery
(Control)}, T, (Fishery + Ornamental crops), T» (Fishery + vegetable crops), T3 (Fishery +
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Article Info Medicinal and aromatic plants) and T4 (Fishery + Fruit crops). Media taken for the
R experiment was a mixture of Sand: Cocopeat: Vermicompost: Vermiculite: Perlite in a ratio
16 October 2024 9f 1:2:2:0.25:0.25. The results revealed‘that a.ll the treatment systems sign@ﬁcantly
Accepted: influenced and contributed to the generation of income from the different horticultural
20 November 2024 crops in combination with fishery. In terms of yield generation i.e. the highest Fish
Available Online: Equivalent yield (FEY) of 250.84 kg was recorded in treatment T; (Fishery + Ornamental
10 December 2024
Crops).
Introduction high input costs as well as risk involved and cumulative

impact of waste disposal on the environment. Scientific
integration of diversified farm components such as
livestock-fish-crops etc. can be a viable option for

The increasing demand for food throughout the world,
together with aspirations for a more improved diet, has

led to intensive methods of food production. Population
growth along with escalating consumer needs for high-
quality food and other agricultural products triggered a
significant increase in agricultural output during the past
two decades (Erdelen, 2004). Operation of usually single
commodity farms of fish, poultry, crop and livestock
does not remain sustainable in the long run because of
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sustainable production of different commodities with
lower investment, mitigation of risk factors and
environmental impact (Borah ef al., 1998). Integration of
horticulture and fish is an ecofriendly and very income
generating practice, not only applicable but also a
profitable practice for a small & marginal farmer. In
intensive agriculture scientifically, it is tried to maximize
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efficiency and minimize effort and using scientific
principles and mechanized practices, it is tried to have
more efficiency of land to produce more products. Thus,
due to the current conditions, intensive agriculture can
meet the needs of human today (Sharifi, 2017).

Crop, livestock, poultry, horticulture, agro forestry,
fishery, etc. should be seen as essential components of
agriculture. All these components should be interlinked
for better growth of agriculture in the region, as any
particular component cannot bring the food security at
household level.

Similarly, adopting fish farming systems could enhance
fish productivity, wherever possible (Bhatt and
Bujarbaruah, 2007). In aquaponics system, the wastes
from fish culture system are used as nutrients for
production of horticultural crops organically (Christopher
et al., 2014). Compared to many Farming technologies,
horticulture cum fish culture is low cost technology. It
saves farmers time, allowing them to undertake double
benefit from the same field or area.

Data from the horticulture pond shows the increment in
yield of fish as well as vegetable production. It is
expected that the higher productivity from the
horticulture pond is due to the enrichment of water due to
presence of nutrient in the form of organic manure. This
is a viable option for augmenting overall farm
productivity and better economic return of rural pond
based farming community (Gupta et al., 2015).

Materials and Methods

The experiment was carried out at the Fishery Research
Centre, Assam Agricultural University, Jorhat-785013,
during the year 2020-21. The area of the experimental
plot was 2580 m? (86m x 30m), where 1750 m? area
under fisheries and net cropped area was 32 m?,

The experimental cropped area was laid out in bamboo
stand (constructed in the bunds of fisheries as shown in
Fig. 1 and 2) from the concept of vertical gardening
consisting of two blocks per treatment (tier system),
having an individual block size of 2m x 1m x 0.45m and
area 2 m?,

The experiment was set out in a Randomized Block
Design (RBD) consisting of five treatments replicated
four times, comprising of sixteen treatments block or
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bamboo stands and a total of thirty two crop blocks
(Sixteen treatment blocks or bamboo stands consisting of
two tier system, therefore each treatment block contain
two crop block).

The standard media used for the experiment was the
mixture of Sand:Coco peat: Vermicompost: vermiculite:
Perlite in a ratio of 1:2:2:0.25:0.25 (Saha et al., 2018).
There are four fisheries, one for each replication having a
size of 25 m in length, 14 m in breadth and 2 m in depth
mainly subjected for carps culture. The inner layer of
fishery was laid with the help of cemented block to
support the soil and prevent them from erosion due to
water pressure on it. The source of water is mainly rain
water. Time to time cleaning of fishery is important when
it necessary. The study included nine crops in table.l.
After proper treatment planting materials were planted by
maintaining proper spacing in their respective treatment
blocks. Immediately after planting, light watering was
done carefully. Gap filling was done after fifteen days of
planting.

Observation on the yield attributing characters
of different crops

From each treatment, three plants were randomly
selected from the respective plots for recording various
biometric observations. The selected plants were tagged
1-3 in each plot for facilitating correct measurements. All
the observations were recorded at maturity or at the final
growth stage. The observations were recorded during the
growing season i.e. 2020-2021 data over the years were
subjected to statistical analysis.

Ornamental crops

Upper block: Marigold (Tagetes erecta)

Flower yield per plant (g/plant)

The total numbers of loose flowers produced in each
sample plant of every plot are recorded and average
flower yield is interpreted in terms of grams per plant.
Flower yield per block i.e. 2m? of area (g)

Flower yield per block was calculated by multiplying the
average flower weight per plant with the computed total

numbers of plants accommodated in each block and
average was recorded from each replication.
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Lower block:
comosum)

Spider plant (Chlorophytum

Yield per plant (nos. /plant)

The total numbers of suckers produced in each sample
plant of every plot are recorded and average yield is
interpreted in terms of numbers per plant.

Yield per block i.e. 2m? of area (nos.)

Yield per block was calculated by multiplying the
average numbers of suckers produced per plant with the
computed total numbers of plants accommodated in each
block and average was recorded from each replication.
Vegetable crops

Summer Vegetables

Upper block: Brinjal (Solanum melongena)

Fruit yield per plant (g/plant)

The total numbers of fruits produced in each sample of
every plot are recorded and average fruit yield is
interpreted in terms of grams per plant.

Fruit yield per block i.e. 2m? of area (g)

Fruit yield per block was calculated by multiplying the
average fruit weight per plant with the computed total
numbers of plants accommodated in each block and

average was recorded from each replication.

Lower block: Chilli (Capsicum annum var.
annum)

Fruit yield per plant (g/plant)

The total numbers of fruits produced in each sample of
every plot are recorded and average fruit yield is
interpreted in terms of grams per plant.

Fruit yield per block i.e. 2m? of area (g)

Fruit yield per block was calculated by multiplying the
average fruit weight per plant with the computed total
numbers of plants accommodated in each block and
average was recorded from each replication.
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Winter vegetables

Upper block: Cabbage (Brassica oleracea var.
capitata L)

Yield per plant (g/plant)
The total numbers of heads produced in each sample of

every plot are recorded and average pod yield is
interpreted in terms of grams per plant.

Yield per block i.e. 2m? of area (g)
Yield per block was calculated by multiplying the
average head weight per plant with the computed total

numbers of plants accommodated in each block and
average was recorded from each replication.

Lower block: French bean (Phaseolus vulgaris)
Pod yield per plant (g/plant)

The total numbers of pods produced in each sample of
every plot are recorded and average pod yield is
interpreted in terms of grams per plant.

Pod yield per block i.e. 2m? of area (g)

Pod yield per block was calculated by multiplying the
average pod weight per plant with the computed total

numbers of plants accommodated in each block and
average was recorded from each replication.

Medicinal and aromatic crops

Upper block: Aloe vera (Aloe vera)

Fresh leaves yield per plant (g/plant)

The yield of the plant was calculating by adding the total
weight of marketable leaves per plant and average was
recorded.

Fresh leaves yield per block i.e. 2m? of area (g)
Yield per block was calculated by multiplying the
average marketable leaf weight per plant with the

computed total numbers of plants accommodated in each
block and average was recorded from each replication.
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Sucker yield per plant (nos. /plant)

The total numbers of suckers produced in each sample
plant of every plot are recorded and average yield is
interpreted in terms of numbers per plant.

Sucker yield per block i.e. 2m? of area (nos.)

Yield per block was calculated by multiplying the
average numbers of suckers produced per plant with the
computed total numbers of plants accommodated in each
block and average was recorded from each replication.

Lower block: Bormanimuni (Centella asiatica
Linn)

Yield per plant (g/plant)

The yield of the plant was calculating by adding the total
weight of harvesting vine with leaves per plant and
average was recorded.

Yield per block i.e. 2m? of area (g)

Yield per block was calculated by multiplying the
average vine with leaves weight per plant with the
computed total numbers of plants accommodated in each
block, and the average was recorded from each
replication.

Fruit crops

Upper and Lower block: Strawberry (Fragaria X
ananassa)

Fruit yield per plant (g/plant)

The total numbers of fruits produced in each sample of
every plot are recorded, and the average fruit yield is
interpreted in terms of grams per plant.

Fruit yield per block i.e. 2m? of area (g)

Fruit yield per block was calculated by multiplying the
average fruit weight with the computed total numbers of
plants accommodated in each block and average was
recorded from each replication.
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Sucker yield per plant (nos. /plant)

The total numbers of suckers produced in each sample
plant of every plot are recorded and average yield is
interpreted in terms of numbers per plant.

Sucker yield per block i.e. 2m? of area (nos.)

Yield per block was calculated by multiplying the
average numbers of suckers produced per plant with the
computed total numbers of plants accommodated in each
block, and average was recorded from each replication.

Fish production

The fish production data were collected from Fishery
Research Centre, Assam Agricultural University, Jorhat
i.e. fish production (kg/pond/year) and amount (Rs.) in
terms of monetary value @ Rs. 200/kg. All the fishery
data was taken as an average of two years (2020 and
2021) i.e. two season of my research duration occupying
in both the years. And data average was recorded
separately for each of the replication.

Fish Equivalent yield (FEY)

Conversion of the crop yield into Fish Equivalent Yield
as same as the Rice Equivalent Yield in IFS system (Lal
et al., 2017) with the help of following formula:
FEY=Y:+ (Yc1 X Pcl)/Pf + (Ycz X Pcz)/Pf

Where, FEY: Fish Equivalent Yield

Y¢: Yield of fish

P¢ : Price of fish

Yei : Yield of crop 1

P.; : Price of crop 1

Y : Yield of Crop 2

Pc : Price of crop 2

All results were statistically analyzed using method
advocated by Panse and Sukhatme (1978). When
ANOVA showed significant differences, mean separation

was carried out using critical difference (C.D) test at 5%
level of significance to draw the valid conclusion.
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Results and Discussion

The ultimate aim of any grower is to get higher yield,
coupled with better quality to generate more revenue or
more return from the system. Among the several
parameters some influence the yield either directly or
indirectly or ultimately influence the monetary value of a
system.

Ornamental crops

In marigold (Upper block), flower yield per plant (706.84
g) and flower yield per block i.e. 2 m? areas (4241.04 g)
were observed in this experiment. Better growth and
increasing yield recorded here might be due to the crops
cultivated near to the water resource which helps in
supply of nutrient rich pond water as a irrigation source.
In soilless media of 60% coco peat+25% compost+10%
perlite+5% rice husk +168 g hydrogel as a best treatment
for Marigold var. African marigold (Giree and Shrestha,
2018).

In spider plant (Lower block), data observed as yield per
plant (23.26 nos.) and yield per block i.e. 2 m? area
(186.10). Increase in the yield performance might be due
to the regularity in watering to the treatment block from
the nutrient rich water source from the nearby fisheries.

Due to the presence of fish there may be chances of
increase in the nutrient content of fishery water which
was directly applied to the crops. In modular vertical
walls revealed that, among the media, plants grown under
vermiculite showed better performance in spider plant
(Dhanasekaran et al., 2020).

Summer Vegetable crops

Data recorded for brinjal (Upper block) as summer
vegetable was fruit yield per plant (2137.04 g) and fruit
yield per block i.e. 2 m? areas (12822.25 g). The increase
in the production and good performance of brinjal under
this model system might be due to the application of
nutrient rich fishery water. And also might be due to
media used in the system were supported the growth and
yield of brinjal in better way as compared to the other
media of aquaponics or soilless culture system. Increase
in growth and yield by supplying growth regulators in
brinjal reported by Kropi et al., (2018). In chilli (Lower
block), data recorded as fruit yield per plant (219.43 g)
and fruit yield per block i.e. 2 m? areas (1316.60 g).
Increase in the yield and higher performance of chilli
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under fishery cum crop based Intensive Farming System
was might be due to combination of more advantageous
factor. It might be due to the use of good variety seed,
fishery water for irrigation of the treatment crop block
which is rich in nutrients content and this system
facilitate the easy availability of water for the crop.
Increase in good variety seed (Arka Khyati), Gogoi et al.,
(2021) observed higher yield compared to local varieties.

Winter Vegetable crops

Data observed for cabbage (Upper block) as winter
vegetable was yield per plant (1126.46 g) and yield per
block i.e. 2 m? area (6758.76 g). As compared to the
findings of Nair et al., (2020) it was observed that high
performance and higher yield of cabbage under this
condition might be due to the presence of high nutrient
rich water near the experimental block. Also might be
due to the conditions were favourable for growing of
cabbage in this system with good water source and good
composition of media.

In french bean (Lower block), data recorded as pod yield
per plant (674.15 g) and Pod yield per block i.e. 2 m?
area (4044.92 g). The data observed in this experiment
mainly yield i.e. number of green pod per plant was high
as compared to the experiment of Sarma et al., (2014)
and as compared to the Meena et al., (2018) performance
was quite remarkable. High performance of French bean
under this condition was might be due to the easy access
of nutrients to the plant with the help of nutrient rich
water from the fishery. Increase in yield might be due to
the suitable media composition and favourable
environment under this system for proper growth and
development of the crop.

Medicinal and aromatic plants

Data recorded for aloe vera (Upper block) were fresh
leaves yield per plant (818.89 g), fresh leaves yield per
block i.e. 2 m? area (6551.15 g), sucker yield per plant
(6.77 nos.) and sucker yield per block i.e. 2 m? area
(54.14 nos.). By comparing the yield from other findings
(ICAR, 2021), here performance was acceptable and
quite impressive and has the capacity to increase yield in
coming years. High yield and good performance under
this system might be due to the favourable conditions of
the system for proper development of the crop along with
nutrient rich fishery water as a source of irrigation. Also
due to well composition of media which supports the
proper development and growth of aloe vera.
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Table.1 Details of the planting materials

Treatment Position on the Components Variety Used
Treatment Stand
T Upper block Marigold (7Tagetes erecta) Calcutta double (Orange)
Lower block Spider plant (Chlorophytum comosum) Comosum
T, Summer Upper block Brinjal (Solanum melongena) Hajari
Lower block Chilli (Capsicum annum var. annum) Navtez (Mahyco)
winter Upper block Cabbage (Brassica oleracea var. capitata L)  Green Express
Lower block French bean (Phaseolus vulgaris) Pant Anupama
Ts Upper block Aloe vera (Aloe vera) Barbadensis
Lower block Bormanimuni (Centella asiatica Linn) Assam Local
Ty Upper block Strawberry (Fragaria X ananassa) Sweet Charlie
Lower block
Table.2 Fish Equivalent Yield (FEY)
Treatment Yield (FEY)
(kg)
To: Fishery (Control) 211.50
Ti: Fishery + Ornamental crops 250.84
T,: Fishery + Vegetable crops 216.62
Ts: Fishery + Medicinal and aromatic plants 230.44
T4: Fishery + Fruit crops 228.48
S.Ed () 1.40
CD (5%) 3.04
Figure.1 Layout of the Experimental area.
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Figure.2 General view of the experimental area

And in bormanimuni (Lower block), data observed was
yield per plant (549.26 g) and yield per block i.e. 2 m?
area (5492.55 g). So, in this study yield performance of
Bormanimuni was quite impressive as compared to the
other studies (KaMPA, Karnataka).

Increase in growth of the plant might be due to suitable
growing condition of the media. In addition to this proper
availability of nutrient rich fishery water from the nearby
fisheries also help to improve the performance and
quality of the plant.

Fruit crops

Data recorded for strawberry (Upper block) were fruit
yield per plant (195.22 g), fruit yield per block i.e. 2 m?
area (780.89 g), sucker yield per plant (7.31 nos.) and
sucker yield per block i.e. 2 m? area (29.25 nos.) and for
lower block, data recorded as fruit yield per plant (178.02
g), fruit yield per block i.e. 2 m? area (712.06 g), sucker
yield per plant (6.68 nos.) and sucker yield per block i.e.
2 m? area (26.70 nos.).

Performance of strawberry seedlings in this system was
impressive might be due to the easy availability of
nutrient rich fishery water for watering to the crops.
Increase in yield also might be due to presence of
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appropriate growing media composition for proper
growth and development of the crop. Increase in yield
also reported by the findings of Barooah and Datta
(2020); Kumar et al., (2020); Soni et al., (2018) and
Rahman et al., (2018).

Fish production

Fish production of four replications is an average of
211.50 kg per fishery with an income of Rs. 42300.00 @
Rs. 200.00 per kg of fish. A study from the same fishery
used in this experiment by Borah et al., (2017) stated that
the higher fish production may be attributed to the
favourable environment created in the experimental pond
by the impact of the aquaponics incorporated in the
system, through enhancement of dissolved oxygen
content and plankton production and keeping other
factors like ammonia, turbidity, alkalinity and carbon
dioxide within the optimum level.

Fish Equivalent Yield (FEY)

In statistical point of view, the differences in Fish
Equivalent yield of all the treatment systems were found
to be significant. It was evident from the data presented
in Table.2, the maximum yield (250.84 kg) was recorded
in Ty (Fishery + Ornamental crops) followed by FEY
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(230.44 kg) in T3 (Fishery + Medicinal and aromatic
plants). The lowest FEY (211.50 kg) was observed in Ty
[Fishery (Control)].

Yield variation among the systems is due to the addition
of different crop components with different income
generating value. Increase yield in T; is might be due to
the high capability of growing and showing yield in
adequate condition.

It also had high capacity to generate income in
aquaponics system whereas in marigold profuse
flowering with good quality flowers were observed and
in case of spider plant sucker production were increased
under the system. Fish is the fixed factor for all the
treatment. So yield is converted in terms of Fish
Equivalent Yield to make comparison in between the
treatments.

From the foregoing discussion, it can be concluded that
the treatment T, (Fishery + Ornamental crops) under
intensive farming system with addition of horticultural
component were found to be the most efficient treatment
in terms of both yield and economic point of view as well
as for sustaining media and water health.

Hence, the fishery based cropping system may be used
for commercial production to increase the existing
fishery bund land value with addition of income to the
existing fishery resource. This bamboo structured model
of Intensive Farming System comes out to be most
suitable model for our Assam condition.
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