


































































































































One hundred percent of the aquaponics farmers in Hoima depend on the WG I that endeavors to 

transport fi sh seed for over 400 km distance from Entebbe to farmers in Ho ima so as to sustain 

the projects. Kajjansi fish hatchery and a few enterpri ses in Kampala, Wakiso and Entebbe 

provide quality fish fry. There is need for more hatcheries in the different districts because they 

require robust inventory. 

5.1.2. Management of aquaponics at community level 

Although 100% of the farmers in this study recommend aquaponics for the region, stakeholders 

like the WGI registered fa ilures in concerted efforts to manage aquaponics at community level in 

Hoima. With reference to WGI, farm kits were given to community groups and schools in the 

inception year 2015 . In the same year's report, all aquaponics farms rendered to the communities 

failed as individua ls in the groups played the blame game when it came to resource management. 

WGI resorted to prov iding kits to willing farmers and interested individuals. In reference to 

section 2.1.4; (Love and Genello, 2014) aquaponics can employ people in organized 

communities and groups. Some people can sell aquaponics grown fish and plants, sell of 

equipment, others can earn from consulting fees for design or construction of aquaponics 

facilities and fees associated with workshops, c lasses, public speaking and agro-tourism. 

5.1.3. Water harvesting/or agriculture 

ln the KYU BDAS experiment, tap water was readily available until the need to test the 

sustainability of tilapia and catfish in spring water arose and water had to be fetched from a 

spring well 500 meters away from the system location . The study reveals that less than 20% of 

fa rmers in Hoima can afford to dig a well in the aquaponic premise. Over 80% of the farmers in 

the study still suffer the frustration of water challenges for the aquaponic system. Only rainwater 
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was the better choice as it only needed harvesting from the roof gutters. Aquaponics reduces 

water usage in irrigation and guarantees sustainable farming and food production practices in 

countries battling water stress (Goddek, 2015). Studies propose use of hard spring well waters 

that are free of human activity interference and E. coli bacteria or algal blooms from waste 

disposal compared to the soft chlorinated tap waters that are used after de-chlorination or 

contaminated lake waters. Some farmers simply use rainwater that can settle for a day or more. 

Most farmers in Hoima have not invested in rainwater harvesting and have no containers that can 

sufficiently contain the rainwater. This study reveals that Hoima district has over 93% chances of 

torrential rains that bring heavy down pours periodically. 

5.1.4. Economic potential of aquaponics 

Results of this study revealed that although farmers did not keep records of their annual yield 

from fish and plant sales, up to shs 37,000,000 is estimated to come from sales of catfish on a 

large-scale aquaponics farm of 7000 catfish stock. A total of shs 1,440,000 could be earned 

annually if a small-scale farmer so ld vegetables at shs 30,000 per week. This study makes a 

realization that perhaps this is what got farmers interested in the aquaponics business. Previous 

authors reported that they would not earn profits from fish sales because the proceeds would 

cover operating costs like power, fish feed, buffers, and seed production on the farm but would 

earn $87 ,868 from plant sales on a land area estimated to be 25 yards (Diver, 2010). Through 

hydropon ics, farmers can get between 450 and 550 tons of vegetables per acre, compared to the 

average yield of 15 tons per acre using traditional farming (High-tech Agriculture, 2012). This 

study however shows in results that the small-scale farmer can earn over 1,440,000 from plant 

sa les annually. Therefore, the loss incurred by less fish sales is compensated with profits from 

the vegetables. The large-scale farmers with 7000 catfish need 35 times more feed compared to 
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the small scale farmer. If 200 fish need Ugx.546,000 for feed per year, then 7000 fish would 

require Ugx.19, 110,000 to buy feeds per year in reference to Table 4.1. The profit and loss 

account for the large scale farmer can be determined as follows; If Respondent 2 (R2) sold 82% 

of 7000 cat fish at 7000 per kilogram, she could earn Ugx.37,350,000 and Ugx. 19,110,000 

would be invested in the feed. Therefore, the large scale farmer will earn an estimated profit of 

Ugx. 18,240,000 every year from cat fish per year. Table 4.1: Fish yield from aquaponics also 

shows that farmers with less than 1200 fish stock will probably sell the fish by 500g at shs 3500 

so that they can make a quick earning and restock after the fish is depleted. The large-scale 

farmer will probably wait until the fish gain a kilogram or more to reap more in sales. With such 

feasible and viable information, banks and credit microfinance institutions can support 

investment into the business of aquaponics in Uganda in reference to Namatovu and Natukunda, 

(2018). 

5.1.5. Fish species a11d mortality 

In the KYUBDAS investigation, 0. niloticus and C. gariepinus were cultured. Table 4.3 showed 

the result that 0. niloticus registered 7.4±15.23 mortalities compared to C. gariepinus 3.64±0.83. 

This meant that the average mortality of both species was not significantly different at a p=value 

0.306. In Hoima region, only catfish is cultured in aquaponics systems. The proprietors of the 

system in Hoima only use catfish because it grows faster, its omnivorous feeding habits allow the 

consumption of both plants, silver fi sh pellets, and poultry waste. It is also tolerant to high 

turbidity, low oxygen levels and low water levels in a densely populated container; all these 

result to Jess mortality but on the other hand tilapia prefers clean shallow waters with enough 

oxygen, feed ing on algal blooms, plankton, and pellets that should be given at ratios that do not 

compromise the water pH. This is also evident in the (James, 2015) Farmer's weekly magazine 
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in South Africa, it was stated that the N ile tilapia (0. niloticus) is the fastest growing fish species 

at a rate of 400-500grams in just nine months if cu ltured in warm temperatures between 25°C-

30°C. 

5.1.6. Encouraging tilapia culture in aquaponics 

N ile tilapia and catfish cultu re in the KYUBDAS experiment suggested low stocking density to 

allow fish ample swimming space and laying gravel medium beneath the water to mimic the 

natural environment. ln Hoima, none of the aquaponics fanners visited cultured N ile tilapia to 

supplement the catfish culture probably because of its high oxygen demand (Goddek, 2015). 

This could have been due to the low stocking ratio of 13 fi sh per 35 li ters of water. 

It was also realized that a little motion in the water would let in more oxygen and reduce ti lapia 

buoyancy and motivate activity that allows positive food conversion (Goddek, 201 5). This would 

answer many farmers and investors ' worries to engage in tilapia culture if they can afford to 

change the water every 3 days for more oxygen and steady growth of the fish. 

Tap wate r was de-chlorinated by bubbling or leaving it in the open for over 24 hours or more 

days but the tilapia fish would still lose the natural skin color, tum blind or even pee l and die 

although not as many as when spring well water was used . This was evidenced by s imilar studies 

of the brown blood disease th at results from increase in nitrite (N02) that binds with the fish ' s 

blood in place of oxygen and keep the fish from getting the oxygen it needs hence the fatality 

(Bernste in, 201 4 ). But if the water is not changed daily or maintaining water temperature 

between 20°C and 30°C, the ammonia nitrites are known to attract bacteria known as nitrospira 

which tum the nitrites to nitrates (N03) which is non-toxic to both the fish and the plants . 

58 



5.2. The plant bed efficiency 

5.2.1. Plant bed thickness and content 

A farmer in Hoima was reluctant to fill the grow beds with sand and perceived that all plants 

need the same volume of sand and stones to produce crops. The KYUBDAS study has tested use 

of the standard volume of grow bed media needed for deep root plants and realizes that the plant 

growth may differ according to the volume of the grow beds. The standard for plant bed media is 

12 inches thickness for the plants like B. oleracea and S. oleracea that need deep root space for 

support and growth. C. saliva, and L. saliva need the 6 inches thickness of the plant bed media 

for their shallow roots. In the KYUBDAS, the need for the flood tank to complete the 

nitrification process of turning Nlit to N03 would ease the work of the plant media beds 

especially those with 6 inches of thickness. The effluent would then reach the plants with nitrates 

that are non-toxic or easily be absorbed by plants. This technique was coined as Deep water 

Culture where a depth of 10 to 12 inches was deemed adequate for plant root development 

although beds as shallow as 6 inches work for many plants (Christopher, 2017). In the Hoima 

focus group however, all the farmers visited did not use flood tanks but poured the effluent 

directly into the hydroponic plants. To an extent, therefore many could not yield as much from 

the plant beds despite the 8inch plant media gravel thickness. The direct watering of effluent 

from the fish tanks/ ponds was better for farmers who had large scale hydroponic crop 

gardens/plant boxes and those with nonreversible systems where effluent would be channeled to 

the gardens with plants in the soil. In the Nkozi University aquaponics demonstration structure, 

gravel beds of only 6 inches were used for their deep water plant culture but the plants would 

tum yellow in color lack of necessary nutrients like potassium and magnesium because all the 

water would run through the filter beds to the water reservoirs below. 
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5.2.2. Water tests 

Water test results (Table 4.2) showed that turbidity was high in C. gariepinus water with an 

overall count of 430 (Figure 4.2) but the plant beds managed to normalize the water quality to a 

strong Pareto chart effect of average turbidity count mean 19.53. This means the water that 

would return to the fi sh tanks was much clearer. Plant beds also enabled an increment in the 

percentage of dissolved oxygen. Water from the fish tanks indicated lower DO (%) i.e. C. 

gariepinus water (7.03±0.208) and 0. niloticus water (10.6±0.21) compared to water from p lant 

beds (25.33±0.153). Oxygen being a crucial non-mineral for fish was abundant in water from the 

plant beds. It is therefore necessary to guarantee that the water that has been filtered by the plant 

beds is free of toxic N0 2- ions obtained in the de-nitrification process before discharging the 

treated water back into the system to reduce the risk of fish mortalities (Goddek, 2015). A pH 

ranging between7-8 was maintained in all water from fish. The slightly a lkaline nature of water 

from plants is good for fi sh as they obtain calcium (Ca) that has been gained from the plant beds. 

While the KYUBDAS treatment utilized water from tap and spring wells, farmers in Hoima used 

mostly spring well and borehole water for the ir systems. Water testing in the KYUBDAS was 

done us ing the hydrolab and the resu lts showed a clear deviation between the quality of water 

from the fish containers compared to that from the plant grow beds. A turbid ity deviation range 

of 11.590 NTU in catfish water was filtered to a range of 0.503 NTU and a pH of 7-8. This pH 

level is recommended for a better bacterial ni trification process in the grow bed biofilter (Chris 

2019). The plats are elevated to the surface of the grow beds by use of plastic cups so as to limit 

tern to an effluent pH of 6-7. In Hoima, farmers do not test the water that circulates to and from 

the plant 's beds. This may be a risk to the plants as the farmer may not ascertain the right quality 

of water to circu late. 
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5.3. Big leaves against small leaf plant nutrient adaption 

5.3.J. Plant tests results 

Although the plant nutrient percentages were relatively different between pants B. oleracea and 
C. sativa, the results (Table 4.4) showed no significant difference in the Fresh weight (p= 
0.077), Moisture (p= 0.352), Proteins with (p=0.176). However, Dry weight had a significant 
difference of (p= 0.01). A similar study (Akter, 2018) carried out at-test on the weight of 
spinach leaves in aquaponics that was recorded biweekly in two different seasons. The realized 
significant (P<0.05) differences in leaves weight among the treatments that was found at 26th 
August 2017 but there was no significant difference of leaves weight in dates within the months 
of July and September 2017. This study reveals in Table 4.4 that the significant (p= 0.01) 
difference in the dry matter weight of the plants depicts a difference in need of nutrients. B. 
oleracea (big leaf plant) needed a total of30 days compared to C. sativa (small leaf plants) 
which need less than 20 days to gain as much moisture (77 and 79 g/ l OOg). These findings 
justify the theoretical categorization of Kale (B.oleracea) and spinach (Soleracea) plants as 
medium aquaponics nutrient demand plants (FAO, 2014) while coriander and lettuce are low 
nutrient demand plants. KYUBDAS treatment used totally 50 fish and over 5 liters of effluent for 
60 plants. Small leaf plants grew better than big leaf plants in the hydroponic media compared to 
the big leaf plants . The nitrates would be both trapped in the soil allowing the macro and micro 
bacteria to decompose the effluent for easy absorption of nutrients into the p lants. Ammonium 
NH4+ from animal deposits, waste food and dead plants is fixed in the soil by biological fixation 
(prokaryotic conversion of N2 to ammonia) (Marschner, 1995). The results were clear as big leaf 
plants grew better in the soil garden. In Hoima, farmer R3 had a Concrete large scale aquaponic 
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system pond area of 10 X 5 X 1.5 m3 containing over 7000 catfish and supplying a non-reversed 
water garden of 50 square meters. The bananas, carrots and cabbages and beans grew 
comparably well. Without using non-organic fertilisers, the plants were relatively healthy. Other 
farmers like RI in 

Table 3 .1.1 who had the Multiple grow bed System had 1 m3 tank with 200 catfish exchanging 

water with up to 120 plants however could only yield better if the fish population was maintained 

above 100 which required maximum attention to the feeding detail in order to attain enough 

effluent for the crops. Otherwise the farmer using less than 100 fi sh would not benefit from crop 

yield on the second planting before replacing the fish or ensuring the steady growth of the 

available fish for production of quality effluent. 

5.3.2. Feeding of fish (FCR) 

Food conversion ratios of fish depend on the age of the fish which in turn provides the necessary 

concentration of effluent to be used by the hydroponic garden. In the Kyambogo investigation, 

catfish were fed on juvenile feed pellets as tilapia was fed on fry mash powder given to fish 

weighing 5.0g./pc for the first 8 weeks. Later juvenile pe llets given to fi sh weighing 90.0g./pc as 

recommended by the Bureau of Fisheries and Aquatic Resources National Fresh water Fisheries 

Technology Center CLSU Compound, Munoz, N ueva Ecija Department of Agriculture. The 

feeding was 3 tablespoons for 15 tilapia per day and 20-40 grams for 20 catfish per day to attain 

a good feed conversion ratio (FCR) and deposit more effluent. This was not the case in Hoima 

where only 100 grams of pellets was given to over 100 catfish per day as feed. Despite the lack 

of sufficient fish feed, over 120 crops in the hydroponic gardens would not attain enough 

nutrients with such little effluent unless there are additional fertilizers. The improvisation of 

organic fish feeds like maggots, earthworms, poultry and piggery intestines helped the farmers in 
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Hoima supplement the fish diet with proteins Also the use of boiled banana leaves to mulch the 

hydroponic gardens would supplement the bio filter nutrients for the plants however as the boiled 

leaves take longer to decay, the plant beds would be affected. 

5.3.3. Water change effect 

Water changes and air bubbling were done on a daily basis for the first 2 months. On average, 

20-60% water changes were made daily to mitigate challenges of pH instability and ensure the 

acquisition of ammonal NH3 deposit extraction to the flood/ sump container for the nitrification 

cycle to be completed out of the fish tanks. 
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6.0. Introduction 

CHAPTER SIX 

CONCLUSIONS AND RECOMMEND A TIO NS 

This chapter draws conclusions from the results of the study and presents a summary of 

recommendations as per the results of the study. 

6.1. Conclusions 

6.1.1. Cltallengesfaced by aquaponicsfarmers in Hoima 

In conclusion, fanners in Hoima benefit from the aquaponics technology systems financially. 

However, the main challenges the farmers in Hoima face included; expensive fish feed, water 

availability problems, losses in fish sale and dependence on WGI for the sustainability of the 

farms. 

According to the study findings, the farmers with small scale technologies would yield at least 

shs 2,000,000 every year from fish sales if they are encouraged to maintain good record keeping. 

Large scale aquaponics farmers can earn over Ugx. 34,000,000 per year if the yield is well 

recorded. The proceeds from vegetables can amount to over Ugx. 1,600,000per year if small 

scale farmers endeavor to earn from weekly sales of vegetables from aquaponics. 

This study concludes that with disregard of the challenges poor record keeping, small scale 

fanners with a stock of 200 fish may incur an estimated net loss of shs 140,000 with less than 

25% sales of the fish annually but can compensate the loss with profits froin the vegetables 

worth shs 1,440,000 from plant sales annually. 
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The large-scale farmer with stock of 7000 catfish needs 35 times more feed compared to the 

small-scale farmer but could earn an estimated profit of 18,240,000. 

Venturing in tilapia culture can be encouraged for aquaponics. The use of water from the plant 

media beds presented the best condition of pH and minerals for both tilapia and catfish. 

6.1.2. Plant performance 

Plants with big leaves and deeper root structures will consume more nitrates to gain more crude 

proteins over small leaf plants in aquaponics technologies. It was therefore a null hypothesis to 

state that there is no variation in nutrients absorbed by plants in aquaponics technologies. 

Aquaponics technologies that use large leaf plants will experience plant growth failures if the 

effluent used has insufficient nutrients to facilitate the growth of large leaf plants. lt can as well 

be concluded that large leaf plants require medium and large scale aquaponics technologies that 

can supply effluent to more than 200 plants. 

6.1.3. Plant bed filters 

Plant beds with up to 12 inches thickness are recommend to yield better quality crops and a 

higher yield per square foot if farmers with small and large-scale aquaponics systems cared to 

use this standard. However, testing of the water from the grow beds is necessary to identify a 

tired grow bed and a good grow bed and the dead matter zones increase with time. Farmers with 

200 catfish serving 40 to 200 plants would require testing of the circulating water at least once 

before every planting season to ascertain the quality of the water and efficiency of the grow beds. 
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6.2. Recommendations 

6.2.1. Mitigating challenges of aquaponics 

It is highly recommended that all farmers in Hoima should have a rain water reservoir for 

practicing aquapon ics. A hatchery and organic fish feed processing plant at every zonal research 

center will allow farmers to attain the necessary ski lls, equipment and feed to manage their 

aquaponics ventures. 

Many farmers need information on the organic feed and cheap means applicable to facilitate the 

management of aquaponic technology. 

It can a lso be recommended that flood tanks be included on the list of requirements for all 

aquaponics technologies so that farmers can ensure a complete nitrogen cycle flow and provision 

of quality amounts of nitrates to the grow beds. 

Further studies can be made to ascerta in the reasons why 0. niloticus still gained weight in 

waters without air bubbling and yet most experts wou ld recommend use of oxygen pumps or ai r 

bubblers while culturing 0. ni/oticus in tanks for efficient fish growth. 

6.2.2. Plant performance 

More research should be carried out on amounts of nutrients provided to the plants through 

d issolved N03 that are necessary to resonate with this study's current findings of fresh and dry 

matter obtained from the effluent. It is recommended that use of the right ratios of fi sh and 

plants be applied in Uganda 's aquaponics structures. Every aquaponics system should produce 

crops that are not stunted or showing lack of deficiency of some nutrients since the food markets 

require standard healthy crops that woo investors and international consumers. 
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6.2.3. Plant media beds and water testing equipment 

It is recommended that in the absence of reliable water testing equipment, farmers can opt to 

flash the grow beds with fresh water as soon as they realize a poor performance of yield. 

Otherwise, it will be even better if the government, private sector or organizations can pool funds 

for a community water testing equipment. 
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APPENDICES 

Appendix 1: Focus group 2 questionnaire 

Questionnaire to the aquaculture developers and farmers in Hoima region 

Name( optional) 

Name of farm 

I. What is your position and role in this organization? 

2. What do you understand by the term aquaponics? 

3. Do you manage an aquaponics system? 

4. If Yes in the above, what species of fi sh system and why? 

5. What species of plants do you use in your system why? 

6. What kind of food do your fish feed on? 

7. Do you ferti lise your plant gardens? 

8. What challenges do your fish and plants face ? 

9. What is the economic yield from the aquaponics structure? 

I 0. Would you recommend other farmers and fishennen to invest in aquapon ics and why? 

Yes .................. . No ... ... ........ . ... . 
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Appendix 2 Questionnaire raw data for farmer focus group 1 

Number or farmers in Hoima 20 
Sample 5 
Variables Res~ondents weights 
own farm s individually 5 JOO 

2 understand aquaponics concepts 5 JOO 
3 Manage catfish 5 JOO 
4 Manage tilapia 0 0 
5 Have plants 4 80 
6 Feed fish with pellets 4 80 
7 use other feed 20 
8 Fertilise hydroponic gardens 20 
9 Face water problems 4 80 

10 Do not face water problems 1 20 
1 ] Make profits from AP 20 
12 Make losses in fish 4 80 
13 Buy pellets from Kampala 5 JOO 
14 Buy pellets locally in Hoima 0 0 
15 Make profits from vegetables 20 
16 Do not make profits from vegetables 4 80 
17 Have inventory to invest in AP I 20 

Do not have inventory to reinvest in 
18 AP 4 80 
19 Depend on WGI for AP upkeep 4 80 

Do not depend on WGI for 
20 reinvestment. 20 
21 Manage large size AP ponds 1 20 
22 Medium size 3 60 
23 small size 20 
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Appendix 3: Fish yield raw data 

Far Act.Fish 
% % 

price/ Price/ est. cash 
% 

%mart 
annual Commercia domestic 

mer stock 2018 
yield I sa les 

SOOg 1 kg yield (Ugx) alities 
use 

Rl 230 72 23 3500 133,000 77 39 

R2 7240 81 85 7000 34,860,000 38 23 

R3 1275 77 60 3500 2,065,000 70 29 

R4 1200 88 81 3500 2,975,000 33 14 

RS 1250 85 73 3500 2,730,000 44 17 
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Appendix 4: Raw data on q uestionnaire responses 

Role of individual in the 

aquaponics project 

How the farmers 

understand aquaponics 

The species managed with 

reasons 

Species of plants grown 

with reasons 

Feeding of the fish 

All 5 farmers said they personally own the aquaponics projects 

All 5 farmers know aquaponics as a form of using water from fi sh 

to water plants in to crop gardens. 

All 5 farmers engaged in catfish farming because it is tolerant to 

unchanged water for over 10 days, it can share poultry feed and 

waste and does not require much supervision. 

I farmer had no plants in the grow beds, other 4 farmers an 

assortment of fast-growing vegetables like Sukuma wiki, 

tomatoes, carrots, basil and coriander with the aim of having 

something to sell every week at the local market days. 

4 Farmers would entirely rely on WGI assistance to provide feed 

pellets from Kampala but would later have to buy feed at shs 6500 

per kilogram. 1 farmer improvised earth worms and feed from 

other livestock like poultry and piggery intestine waste that is not 

consumed by humans but well consumed by grown catfish. 

4 of the farmers did not fertilize their gardens/plant boxes but 1 

farmer used banana leaves to mulch the garden according to 

Fertilizing and mulching of observation. WGI would advise them to use boiled banana leaves 

hydroponic gardens to mulch the hydroponic gardens. This was considered a taboo as 

locals associated boiling of banana leaves without food inside to a 

mythical norm that there will be a drought if this method is used. 

The challenges fish and 

plants face 

4 farmers had water harvesting challenges as they would have to 

travel over 300m to 1 km to find clean spring water for the fish. 

Only I farmer could afford a well dug at hi s home spec ifically to 

supply water to the large commercial scale aquaponics pond. 2 

farmers with plants in the ground faced challenge of moving 

animals like goats and cattle are the primary pests to the 

hydroponic gardens as other pests attack the plants. 
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The economic yield from 1 farmer with a large scale pond was very pleased with the 

aquaponics economic yield from fish. 4 small scale farmers want bigger 

projects for more profits. 4 small scale famers would earn shs 

20,000-30,000 per week sale of vegetables from small scale 

projects as those with large scale projects would supply their 

vegetables like carrots, green paper, chili, basil, tomatoes and 

coriander to local hotels. 

Recommending other 5 farmers ascertained that they would positively recommend the 

farmers to engage in venture to as many farmers amidst the challenges with the hope 

aquapomcs. and reason that if government wou ld render them some subsidy to 

reduce fish feed prices. 
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Appendix 5: KYUBDAS treatment raw data 

Species Activity Reaction Remedy 

Stocking; 30 fish in 
Fatality due to over 

Separation of 1 0 fish per 

1.Tilapia(O. a basin 1 ft diameter 
stocking, high ammonia 

basin, change of water 
excretion and fish jump 

niloticus) container of 
out of container due to 

daily and separation of 

bubbling water. 
fighting and stress. 

big vs small fi sh. 

Tap water use 
Change after 5-

(dechlorinated by Yellowing of fish, and 
water 

bubbling air out of quicker eutrophication of 
?days instead of daily 

change, Sieve left over 
water with in open water 

food out 
sunlight) 

Spring well water Pale fish but active and Lesser feeding, no 

use with better appetite bubbling. 

Less feeding (spitting), 
Changed to powder 

Feeding on pellets and quicker eutrophication 
pellets feed only 5-7 

table spoons per day for 
and turbidity increase 

10 to 15 fish. 

Water change and 
Dai ly water change made Changed water after 5-7 

fish pale/ yellow, water days, plant water made 
ammonia regulation 

rrom plants fi sh healthier. 

Stopped bubbling at but 

Bubbling of water 
Over bubbling stressed the kept regular change of 

fish Increased chemical water and separation of 
daily 

reaction fish proportions enabled 

removal of bubbler. 

Stocking; 20 fish of 

2. Cat fish (C. 
J 3- 16cm length in I 

Fata lity due to Separation of big vs 
squared 

over 

griepinus) 
mtr 

stocking small fish. 
container of 

bubbling water. 

Tap water use 
(dechlorinated by 

Quicker eutrophication of 
Change water after 8-1 0 

bubbling air out of days and sieving out left 
water 

water with in open over food 

sunlight) 
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Plant Species 

Plants 

:Coriander (C. 

saliva), Kale/ 

Sukuma wiki 

(B. oleracea ), 
Spinach 

4 Feeding on silver 

fish pellets 

Water change and 

ammonia regulation 

Delayed feeding 

Activity 

1. Stocking ; Mixed 

10 plants m a 

Less feeding, Higher 

eutrophication, Less Food 

Convers ion Ratio 

High turbidity, High 

ammonia 

Predation 

Reaction 

Changed to larger fatty 

pellets, and Feed only 2 

handfuls per day 

Changed water after 1 0 
days and Plant water 

made fi sh healthier. 

Feed every once every 2 

days. 

Action 

replication of 6 Plants grew faster with 
Growth and harvest were 

basins. 4 of them ammonia water compared 
timely. 

using I liter of N03 to those with plain water 

per every 3 days and (S. oleracea ), 
Lettuce 

saliva) 

(L. 2 using plain water. 

2. Watering 

Water testing 

recycling 

an 

Stunting was due to 

plants usmg N03 grew unregulated pH that 

better than those using needed increment m 

effluent direct from fish potassium , Advice to use 

tanks. Stunting was bio celery would make 

registered m 4 pl ants plants healthier and fish 

overall. Over watering led 

to drying of plants 

water more nutritious. I 

ltr of ammonia water 1s 

ok for young plants 

Plants grew better using Water from plants had 

ammonia from flood tanks 

catalyzed by nitrobacteria 
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Appendix 6: KYUBDAS challenges raw data 

Fish Species Challenges What was done 

N ile tilapia (0. niloticus) 
I . Stress due to Transported fish with air bubbler for 
transportation efficient 02 supply 

2. Change from lake De-chlorinate water by air bubbling. 

waters to piped de- Exposure to sunlight or open air for 24 

chlorinated waters hours. Change water after at least 4 days. 

3. Differently Feed 5 to 7 spoons of food per day. Stuff I 0 

regulated oxygen fish per 40 litres of water in I . 5 to 2 ft deep 

supply. water container 

4 . Ti lapia loss of 

natural colour to Lay a thin bed of stones and sand in the 
pale white or conta iner. Change water after 4-7 days. 

yellowing 

Catfish (C. griepinus) 1. Predation Feed frequently 

2. Change from lake Dechlorinate water by air bubbling, 

waters to piped de- Exposure to sunlight or open air for 24 
chlorinated waters hours. Change water after at least 8-10 days 

Feed 2 handfuls of pellets every 2 days 

3. Feeding, stuffing 
Stuff 20 catfish per 80 litres of water in 1.5 

and water quality. 
to 2 ft deep water container. Separate 
overgrown from stunted, Apply stone bed 

for natural environment likeness. 
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Appendix 7: Plant protein content raw data 

DE SCRIP SAM INITIAL FINAL NET CRUDE CRUDE 

TION PLE READING READING TITRE PROTEIN PROTEIN 

WT Ml Ml Ml % % 

B. oleracea 0.29 1.60 10.60 9.00 33.94 33.38 

0.30 10.60 19.60 9.00 32.81 

C. saliva 0.29 19.60 28.10 8.50 32.06 32.44 

0.29 28.10 36.80 8.70 32.81 

Control 0.30 13.80 32.70 18.90 68.91 69.15 

0.29 32.70 51.10 18.40 69.40 

Appendix 8: Plant weight variations 

FRESH WT DRY WT CONTROL WT Moisture 

Plants using effluent B. o/eracea 58.42 16.05 

C. saliva 29.47 6.23 

Control Plants using B. o/eracea 31.32 8.43 

water C. saliva 17.36 2.32 

*control: Plants in beds with water from outside the project 

Appendix 9: Plant dry and fresh weight deviation raw data 

B. oleracea using Effluent 

B. oleracea control 

Deviation 

C. saliva using Effluent 

C. saliva control 

Deviation 
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FRESH WT 

58.42 

31.32 

19.16 

29.47 

17.36 

8.56 

10.6 72.53 

3.32 78.86 

3.54 73.08 

1.16 86.64 

DRY WT 

J 6.05 

8.43 

5.39 

6.23 

2.32 

2.76 



Appendix 10: Hydrolab raw data for tilapia water 

Parameters TDS g/L DO mg/L DO% Temp 0 c Turb (NTU) pH 

Month 1 0 .2 1.02 10.4 21.59 63.5 7.9 

Month 2 0.1 1.01 10.7 21.6 62.9 7.4 

month 3 0.1 1.03 10.8 21.54 64 8.3 

Mean 0.1 1.02 I 0.6 21.58 63.47 7.87 

STDV 0.06 0.01 0.21 0.03 0.55 0.45 

Hydrolab physico- chem ical parameters measured for Tilapia raw data 

Appendix 11: 0. niloticus mortality frequency table raw data. 

Nile tilapia 

Weeks x F fx Cf xi fx2 (fx)2 

001-003 2 12 24 17 4 48 576 

004-006 5 8 40 25 25 200 1600 

007-009 8 3 24 28 64 192 576 

010-0 I 1 10.5 0 0 28 110.25 0 0 

Totals 25.5 23 88 203.25 440 7744 

Appendix 12: Pareto chart water quality mean report 

TDS gA. 00 mg/I. 00% Temp •c Turt> (NTU) pH 
Cl Count Percent Count Percent Count Percent Count Pettent Count Percent Count Percent ----
\1ean cat f 0.3() ll0.00 0.83 19.39 7.03 16.36 21A6 33.58 430.00 83.82 7.80 31.95 

M&:antilap 0 .10 20.00 L02 Z3.a3 1().60 2J.67 21.53 33.77 63.47 12.37 7.87 3Z.24 

~~can_~~nt 0.10 20.00 2.Jl ;o.n 2 5.33 58.96 20.87 32.66 19.53 3.81 8.74 35.80 

To:.al 0.50 100.00 4.23 100.00 42.96 100.00 03.91 100.00 513.00 100.00 24.41 100.00 
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