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1. Introduction

towards food security, livelihood generation and economic growth across the globe. Traditional
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. Keywords: 4-5 words
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aquaculture systems require large volumes of water and land resources; and are associated with
environmental concerns in respect to disposal of nutrient rich waste water. In this context, intensive
aquaculture technologies (recirculatory aquaculture system, Biofloc aquaculture and aquaponics are
gaining popularity, especially among semi-rural and urban populations due to small land holdings.
Aguaponics refers to complementary combination of aquaculture with hydroponics, offering a synergistic
food production system, requiring only 10-12% of the resources as compared to traditional culture
practices with very less waste water production (Rakockyet al., 2006, Sheteet al., 2016). With this
background, a study was conducted to evaluate the integration of Pangas catfish,
Pangasianodonhypophthalmusand mint in an automated aquaponics system, under climatic conditions of

Punjab during the summer season.

2. Materials and Methods:

The study (4 months) was conducted in an automated aquaponics unit at Instructional cum Research
Farm of College of Fisheries, GADVASU, Ludhiana. Pangas catfish fingerlings were stocked at three

stocking densities i.e. 30 m™ (SD1), 40 m™ (SD2) and 50m™ (SD3) in circular cemented tanks (10 m®) of
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. Theme area/Topic: 11 normal.

a. in Times New

aquaculture unit and mint was planted in hydroponics unit (HM). Water from aquaculture units was
circulated into the hydroponic unit at fixed intervals through biological filter, so that the mint plants could
uptake the nutrients present in the fish tank water for their growth. For comparison with traditional system,
Pangas fingerlings were stocked in cemented tank of equal size (10m°) at standard stocking rate of 4 m*
and mint was plated outdoor in a soil bed system (SM) by following Completely Randomized Design
(CRD). Fish growth was studied at monthly intervals and growth parameters were calculated after the
completion of experiment. Mint growth was assessed in terms of total plant height, root length, yield and
pigment content (chlorophyll and carotenoids). The data were statistically analyzed by one way analysis of

variance (ANOVA) and significant difference between treatment means was determined by CPCS-1.

3. Results and Discussion:

Although, significantly higher fish growth, in terms of total length gain (TLG), net weight gain (NWG)
and specific growth rate (SGR), was recorded in control tank as compared to aquaponic fish tanks, but the
average yield (kgm™) was found significantly higher in all aquaponic tanks, with maximum yield (6.35
times) recorded at 50 m™ stocking density (SD3). Condition factor of fish remained above 1.0 in control

and aquaponic tanks (SD1-SD3), without any significant differences (Table 1).
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The mint yield (kgm™) increased by 1.14 times in the hydroponic unit, with significant improvement in
plant height, root length, plant height gain (PHG) and root length gain (RLG). The chlorophyll a and b
content were significantly higher (1.28 and 1.31 times, respectively) in the mint crop harvested from the
hydroponic system (HM), as compared to the control mint (SM) harvest (Table 2). However, no significant
differences were found with respect to the carotenoid content. The results clearly indicate potential of
aquaponic system in enhancing fish productivity substantially (over 6 times) and producing 14% higher
mint biomass containing higher chlorophyll content. It is attributed to improved water quality maintained
in the aquaponic fish tanks through water recirculation and uptake of excessive water nutrients by the mint
crop in the hydroponic unit.

Table 1. Comparative growth of pangas catfish in different control and aguaponic tanks

Parameters Control SD1 SD2 SD3
Fish Tank® 40 300 400 500
Average TLG (cm) 11.32° 8.04% 7.30° 7.57%
Average NWG (g) 119.0° 66.72° 59.00° 58.72°
Yield (Kg m?) 0.525 2.308° 2.701° 3.334"
-- (4.396) (5.144) (6.350)
SGR (%) 1.97" 153 1.46° 1.44°
Condition factor (K) 1.08? 1.04° 1.05% 1.00°
FCR 2.02° 2.18% 2.30° 2.03
Survival (%) 100.00° 97.00° 94.50? 93.40°

* SD = Stocking Density, Control =4 m~, SD2=30 m”, SD3 = 40 m*, SD4=50 m”
Values in parentheses indicate change over control
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Values with same superscript (a, b,.....d) in row do not differ significantly (p<0.05)

Table 2: Growth of mint in soil based traditional system and hydroponic unit of aguaponic system

Growth Parameters SM HM CcD” CV (%)
(=0.05)

IPH (cm) NS NS NS 5.49
FPH (cm) 33.233 82.783 2.724 1.34
PHG (%) 267.50 1046.60 - -
IRL (cm) 3.386 3.6167 0.131 1.07
FRL (cm) 25.233 40.9667 0.358 0.31
RLG (%) 607.98 1005.80 - -
Yield (kg m?) 5.120 5.871 (1.147) 254.63 1.32
Chlorophyll a (mg g™) 3.95 5.08 0.16 0.98
Chlorophyll b (mg g™) 2.72 3.57 0.15 1.35
Carotenoids (mg g~) 22.65 23.44 NS** 2.36

“CD = Critical Difference, - NS= Non-Significant; Values in parentheses indicate change over control
IPH/FPH — Initial/Final Plant Height, IRL/FRL — Initial/Final Root Length
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