1

Ivy Cox
UAFS Undergraduate Research Symposium 2017
April 29, 2017
The Effects of Green Tank Rearing on Oreochromis niloticus Fry
Abstract
The sustainability of aquaculture is a growing concern as resources are depleted and dependence
upon fish farming increases. Tilapia (Oreochromis niloticus) is a commonly farmed fish in the
United States. The goal of this project was to determine if green tank rearing of early stage
tilapia fry will promote sustainability. It was hypothesized that the control group would likely
exhibit more robust and less homogenous growth than the experimental group early in the trial
but near the end of the 30 day trial, the experimental group would likely have more homogeneity
in growth performance and would likely show improved growth over the control group. The
control group did not have access to sunlight during the trial and were fed commercial grade fish
food. The experimental group had full access to sunlight and were allowed to feed on the
naturally forming plankton. Fish species that feed on plants, such as naturally occurring
plankton, are more sustainable than species who rely on commercial grade fish food. All other
variables were the same among the experimental and control groups. Data was collected daily
from the control group and the experimental group. At the end of the trial, the control group and
the experimental group showed approximately the same average length in millimeters (20.98 mm
and 20.88 mm respectively) with some variation in their growth curves.

Introduction
Aquaculture is the fresh or salt water farming of any fish, shellfish, or aquatic plant. Due to an
increased demand for seafood across the world and a diminishing supply of wild-caught fish,
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aquaculture is projected to be the prime source of seafood by 2030 (Sustainable Aquaculture).
The need for sustainable aquaculture is more important than ever. Sustainable aquaculture is
defined as the production of aquatic organisms using efficient and cost-effective methods. The
goal of sustainable aquaculture is to conserve available resources and to protect the environment.
Tilapia (Oreochromis niloticus) have been said to be the perfect factory fish. They are often
referred to as the “aquatic chicken” due to their easy breeding and bland taste (Aquaculture).
Tilapia grow quickly and easily convert their low cost diet into low cost seafood.
Green tank rearing is the rearing of fish in an environment where naturally forming plankton is
available as the sole source of nutrition for the organisms. While sustainable aquaculture is
multifaceted, one of the primary concerns is the cost of nutrition for the farmed organisms.
Green tank rearing is a potential approach to reducing the feed cost for producers and therefore a
possible way to promote sustainability in aquaculture.

Methods and Materials
Two artificial environments were constructed in the greenhouse on the property of the University
of Arkansas at Fort Smith. The environments, a control and an experimental, each consisted of
an AquaEuro USA Max-Chill Titanium Aquarium Chiller, two 400 watt Hydor aquarium
heaters, digital thermometers, Fluval external canister filter, and air pump with air stones. A
sump tank was used for each environment. Three 15 gallon tanks were used to divide the fish in
each environment. The control environment consisted of a 30 gallon sump tank with three 15
gallon tanks suspended above with water circulating between the sump tank and each individual
15 gallon tank. The experimental environment was set up in the same manner. The tanks were
housed in a closet-type constructed room with plastic covering it. The control side of the closet
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was completely blocked from sunlight by black tarp and foam board. The experimental side was
exposed to sunlight through the clear plastic surrounding the closet. Water was allowed to
circulate in each environment for two weeks before the fish arrived to allow a biological filter to
establish. The experimental tanks were seeded with algae to allow a colony of algae to establish
itself so that the fish would have immediate food supply. The control environment is shown in
figure 1 and the experimental environment is show in figure 2.

Figure 1

Figure 2

Approximately 200 Oreochromis niloticus pre-swim-up fry were ordered from White Brook
Tilapia Farm in Edgerton, Missouri. The fry arrived Tuesday, March 28. Testing of water
parameters (for total ammonia/nitrates (TAN), pH, and temperature) began on this day. The
water parameters were tested for monitoring purposes only. When the fry arrived, they still had
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their egg yolk sacs attached. They were approximately six days old at the time. The fry arrived
earlier than expected so the entire stock of fish was placed into one of the control tanks to allow
them to adjust to a new environment. All of the fry were fed commercial fish food for two days
to allow them to have an even start because they were young and fragile at the time. The TAN in
the experimental tanks was also higher than expected at 8 parts per million (ppm). The ideal
level is 0 ppm. This is another reason that they fry were not immediately divided. A partial water
change was done on the experimental tanks replacing approximately 50% of the water with tap
water. A commercial water conditioner, Prime, was added to both tanks to detoxify any ammonia
in the water. Ammonia is harmful to fish at high levels. On Friday, March 31, the fry were
divided among the control and experimental tanks. Growth data collection began on this day.
Because of the extremely small size of the fry, it was decided to only take measurements of the
fry’s lengths. Due to the adhesion of water molecules to the organisms’ bodies, it was impossible
to get an accurate mass. In order to measure the fishes’ lengths, a computer software program,
ImageJ, was used. This program allows for tiny, even microscopic, organisms to be measured in
length simply by taking a photo of the organism and uploading it to the software. The image
must include a scale that will be used in the measuring process. An example of an image used
with ImageJ can be seen in figure 3.

Figure 3
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In the photos taken for the project, the fry were netted from their tanks and placed in a clear dish
with shallow water. A caliber was placed next to the dish. A marker that corresponds to the tank
the fry came from is placed next to the dish. The photos were taken daily (with a few exceptions)
starting Monday, April 3. This continued until Friday, April 28. The measurements taken with
the ImageJ program were stored on an Excel data sheet. Excel was used to make graphs and
tables for quantitative comparison of results.

Results
Day
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

Control
(mm)
7.72
7.27
6.37
6.69
8.92
8.06
8.45
7.22
8.29
10.26
13.19
11.83
14.65
15.59
19.7
15.96
20.91
17.21
18.67
20.26
N/A
20.7
20.98

Experimental
(mm)
8.94
6.89
5.73
8.17
8.05
7.35
9.07
6.39
8.86
9.51
13.36
13.32
13.42
13.1
18.72
15.1
17.58
17.17
18.87
24.07
21.71
19.56
20.88

Figure 4
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Figure 5
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Figure 7

The averages for each environment were calculated and graphed. Figure 4 represents the
calculated averages for each of the days that data was collected. Figure 5 shows the graph of both
environments’ growth rates. This allows for a visual comparison of the growth rates of the two
groups of fish. Figure 6 is a graph of the control group’s growth rate and figure 7 is a graph of
the experimental group’s growth rate. The results of the data collection show that while both
groups reached approximately the same length throughout the trial, the experimental group had a
somewhat steadier growth rate. The control group had an average length of 7.72 mm on day 1
and had an average length of 20.98 mm on the last day of the trial. The experimental group had
an average length of 8.94 on day 1 of the trial and had an average length of 20.88 mm on the last
day of the trial.

Conclusion
As hypothesized, the control group showed less homogeneity in growth over the 30 day trial.
Unlike the initial hypothesis, the experimental group showed more robust growth than the
control group as seen in their growth curve. Unlike the hypothesis, the experimental group did
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not show improved growth over the control group, but the experimental group’s growth was not
worse than the control group. There are a few possible sources of error in the study. First, the
TAN (total ammonia and nitrates) level was high in the experimental group throughout the trial.
This could have led to suppressed growth and higher mortality rates than typically expected.
Second, although ImageJ is an accurate program for taking measurements, the scale that was
used to measure the organisms had to be reset each time a measurement was taken due to the
nature of the program. This could have led to skewed results. Third, became of the random
nature in which the samples were collected, the growth curve could have had outliers due to
chance (chance of the larger organism being captured one day and smaller organisms the next).
Overall, the two groups showed approximately the same average length at the end of the trial.
The results of this study lead to the conclusion that Oreochromis niloticus fry can possibly
survive on naturally occurring plankton and can possibly maintain the same growth levels as fry
raised on commercial grade fish food. This study’s results are an important step towards
sustainable aquaculture.
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