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Abstract 

Fish are a very important and popular food source in the world and provide almost 22% of protein intake in Sub-Saharan 

Africa according to FAO. The main goal of the current research was to assess the impact of feeding and organic fertilization on 

the growth of P. insignis in non-drainable ponds. In Africa, snakehead fish of Parachanna genus contain potential species for 

aquaculture and is considered as a valuable food fish because of their high quality meat and important nutritional value, and it 

is mainly produced in aquaculture. This research was carried out in the Bokonzi Groupement located in Bomboma district, 

Kungu Territory, Province of Sud Ubangi in DRC. The biological material was the snakehead fish (P. insignis), a non-

identified strain of which alevins were collected in natural water bodies. The experimental set-up adopted is that of completely 

randomized blocks, at a two-level factor, with a repetition having in each case the two treatments distributed randomly in two 

ponds. The fish were reared in 4 fishponds with an average size of 0.5 are. The influence of the combination of agricultural 

product (rice bran) and organic fertilizer (goat droppings) was tested within 3 months to test in growing performances of 

snakehead fish, bred in no-drained pond. Growing performances gotten are interesting: Rice bran combined with organic 

fertilization profit well to snakehead fish growing with 1.348 g/day of weight advantage against 0.765g/day for the witness. Its 

breeding can be proposed to increase the production of fish farming in the study area. 
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1. Introduction 

Fish are a very important and popular food source in the world 

and provide almost 22% of protein intake in Sub-Saharan 

Africa according to FAO [1]. They are a business opportunity 

for both fisheries and aquaculture as well as in related 

industries. In the Democratic Republic of the Congo (DRC), 

fishing still remains artisanal with the use of nets, hooks, 

coracle nets made of mosquito nets, without real governance, 

oriented towards the gathering [2]. Aquaculture, still 

fragmentary, relies only on a few species of Cichlids (tilapias), 

Claridae (catfish) and Channidae (native to Africa and Asia) 

precisely of Parachanna genus (snakeheads fish) [3]. In Africa, 

snakehead fish of Parachanna genus contain potential species 

for aquaculture and is considered as a valuable food fish 

because of their high quality meat and important nutritional 

value, and it is mainly produced in aquaculture [4]. P. obscura 

(Gunther 1861) has high quality protein and its exceptional fat 

content makes this fish a good agent for healing and recovery 

of patients after childbirth and/or surgery and is highly 

recommended for growing children [5]. Despite this potential, 

most of African countries rely on fish importation to meet 

local need for fish products and this situation created a serious 

and real gap [1]. In order to reduce importations, the 

development of aquaculture through farming or breeding of 

African endemic inland species is vital [1]. 

Therefore, the fish farming in ponds of some fish species 

encountered in fresh waters of the land is necessary in order to 

ensure the transfer of appropriate technologies to producers 

interested in this activity. Thus, it is vital to know what is the 

growth performance of P. insignis is if raised in non-drainable 

ponds and subjected to complementary feeding based on 

agricultural by-products combined with organic fertilization? 

Considering that Parachanna genus can live in muddy 

hypoxic environments [6], plant-based by-product feeding 

combined with a good fertilization method for ponds can 

improve P. insignis growth performance and increase yields in 

non-drainable ponds. The main goal of the current research 

was to assess the impact of feeding and organic fertilization on 

the growth of P. insignis in non-drainable ponds. 

2. Material and Methods 

2.1. Study Area 

This research was carried out in the Bokonzi village located 

in Bomboma district, Kungu Territory, Province of Sud 

Ubangi in DRC. According to the GPS coordinates (Etrex 

brand), the study area is at 2° 30' north latitude and 18° 32' 

east longitude. It presents itself as an average altitude plateau 

of 350 m [7]. According to the Koppen classification, the 

country belongs to a climate zone of the Aw3 type which is 

characterized by a dry season which lasts between 70 and 80 

days. The annual precipitation averages are more or less of 

1408 mm. The temperature ranges between 20.7°C and 

30.7°C while the average is of 25.7°C and the relative 

humidity is of 87%. According to the original materials and 

the process of pedogenesis, the soil belongs to the type of 

ferrasols on undefined rocks covering half of the Northern 

part of Ubangi and Mongala districts. These soils are loamy-

clay sands and sandy loams. These soils are generally acidic 

with a pH ranging between 4.4 and 4.7, adapted to certain 

crops such as coffee tree, palm tree and cocoa tree [8]. 

2.2. Biological Material 

The biological material was the snakehead fish (P. insignis, 

Sauvage, 1884), a non-identified strain of which alevins were 

collected in natural water bodies. These species are 

freshwater fish with elongated, cylindrical bodies covered 

with cycloid scales. They have a very dark blackish 

coloration, mottled with light ocher having the ventral area 

clearer. There are 5 to 8 dark spots of more or less rounded or 

geometric shape on the flanks. There are also small dark 

spots forming oblique bands almost visible on the fins (figure 

1). Alevins have a general ocher color with a lateral black 

band in the middle of the flank, from the tip of the muzzle to 

the tip of the caudal fin [3]. These species have an accessory 

respiratory organ that allows them to live in muddy hypoxic 

environments [6]. The accessory breathing organ is present in 

the form of two suprabranchial pharyngeal cavities, allowing 

direct breathing of atmospheric air [3]. 

 
Figure 1. Parachanna insignis (Sauvage, 1884). 
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2.3. Experimental Settings 

The fish farming system was that of the breeding of P. 

insignis and P. obscura in monoculture, in mixed sexes. One 

of the main challenges to domestication of this species is the 

lack of external sexual dimorphism [1]. The experimental 

set-up adopted was that of completely randomized blocks, at 

a two-level factor, with a repetition having in each case the 

two treatments distributed randomly in two ponds. The fish 

were reared in 4 fishponds with an average size of 0.5 are. 

The rice bran combined with the mineral fertilization of the 

ponds constituted the various treatments applied: T0 or 

control (ponds treated as usual in the region, i.e. not 

receiving any fertilizer or food) and T1 (ponds treated with 

goat droppings combined with rice bran). The loading of 

each pond was made with 11 fish (fingerling) of P. insignis 

with an average weight of 22g. Goat droppings, not 

mentioned among organic fertilizers commonly used in 

aquaculture, were made at the monthly dose of 4.285 kg pond 

of 0.5 are and this corresponds to 8.57 kg/are/month or about 

10.000 kg/ha /year [9-11]. 

The feeding of the fish was performed by means of its 

residue after the mechanical shelling of rice. Food 

distribution was done twice daily (at 9 am and 5 pm) at 10% 

of the fish biomass in the first two weeks after loading. This 

food ration was adjusted each time the biomass data was 

collected. 

 
Figure 2. Adjustment of fish ponds for experimentation. 

2.4. Observed Parameters 

The observations on the environment concerned the 

evolution of pH and the transparency of water. The pH was 

taken using colored indicator paper ranging from 5.5 to 9.0. 

The transparency of the water or the verification of plankton 

abundance in the pond was obtained by using the palm of the 

inverted hand and the forearm; if it fades between 20 and 30 

cm (length of the forearm) i.e. the plankton is sufficiently 

abundant between 31 - 45 (if the turbidity comes from 

phytoplankton), the pond is in good conditions and between 

45 – 60, the phytoplankton are insufficient [7, 12]. 

Biological data concerned the control of fish growth and size. 

They were collected through control fisheries on a 

representative sample, 25% of individuals in each pond [7]. 
The initial and final weights were collected using an 

electronic scale (SF400 brand) having a maximum capacity 

of 7000gX1g / 280ozX0.1oz. The scale was calibrated with 

the container before weighing and calibrated again after each 

weighing while it was read with an accuracy of 1 g. The size 

of the fish was determined by measurements of the 

dimensions (total length and width of fish) (figures 3 and 4) 

taken using a caliper. 

The zootechnical performance indicators considered were 

calculated as in Kpogue et al. [1] and Bosanza et al. [7]. 

Absolute Weight Gain (AWG): allows to assess the weight 

growth of the fish during a given time and is obtained by the 

difference between the final average weight and the initial 

average weight. 

Daily weight gain (GPJ): allows to assess fish weight growth 

compared to the duration of farming. It is calculated as 

follows: 

GPJ �  
���	
 ���	� ������ �����	
 ���	� �����

�	����� ���	����
           (1) 

Specific Growth Rate (TCS): is a coefficient used to estimate 

the weight gained by fish daily as a percentage of live 

weight. It is calculated as follows: 

TCS �%. d−1!  �  100#

� ����! – 
� ����!

�	����� %��	���� 
&                 (2) 

 
Figure 3. Fish weighing. 
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Figure 4. Fish Measurements. 

2.5. Data analysis 

All data collected was automatically analyzed using the 

Excel 2010 (Analysis Toolpak). The mean was calculated for 

all parameters measured in ponds that received the same 

treatment. The statistical difference between means was 

checked using ANOVA and the Least Significant Difference 

(LSD) test. 

3. Results and Discussion 

The evolution of pH, the transparency of water and of weight 

of fish is presented in figures below. 

 
Figure 5. Variation of pH during the experiment. 
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Figure 6. Water Transparency during the experiment. 

The physico-chemical parameters measured vary within the 

tolerance limits of P. insignis. The pH has slightly varied 

between 5.5 and 6: slightly acidic zone but corresponding to 

the requirements of this species because for most species of 

aquacol fish, the optimum pH range is between 6.5 and 9.0 

[14-15]. Referring to data on pond water temperature ranging 

from 25°C in the morning to 36°C in the evening [7], these 

values are also favorable for this benthopelagic, tropical 

species, preferring a temperature range between 26°C and 

28°C [16]. Regarding the transparency of the water, it was 

less than 25 cm throughout the experiment. This assumes to 

have no negative influence on the growth performance of this 

species as previous studies showed that Parachanna genus 

contain species having an accessory respiratory organ that 

allows them to live in muddy hypoxic environments and 

under stressful conditions [6]. 

 
Figure 7. Evolution of fish weights during the experiment. 
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The figure above shows that the weight growth of loaded fish 

indicated that after 90 days of farming, the average weight of 

fish that received no treatment (T0 or control) evolved from 

22 g to 90.82 g. Meanwhile fish which received the treatment 

(T1) evolved from 22 g to 143.33 g. This change in fish 

weight corresponds to a daily growth of 1.348 g for goat 

droppings mixed with the rice bran i.e. the average of 1.056 g 

per day (Standard deviation: ± 0.412g) versus 0.765 g for the 

control group. Thus, P. insignis showed a lower growth rate 

than P. obscura which had a growth rate of 2 g per day [16]. 
The discrepancy between control and the treatment can be 

explained by the fact that organic fertilizers require bacteria 

and other microorganisms for decomposition and therefore 

provide an environment for a wider variety of food for fish, 

particularly zooplankton [14, 17-19], the snakehead fish is 

generally carnivorous, a formidable predator, a typical 

piscivorous, an insectivorous and a consumer of crustaceans 

[20-23]. 

The zootechnical performance of the first cohort of P. 

insignis after 90 days of farming is presented in Table 1 

below. 

Table 1. Bio-zootechnical performance of the first cohort of P. insignis after 90 days of farming. 

Treatment Repetition 
Pond 
(m2) 

PMI ♂ ♀ 
(g) 

BIP (g) 
Duration 
(day) 

PMF ♂ 
♀ (g) 

GPA (g) GPJ (g/j) 
TCS 
(%.d-1) 

Length 
(cm) 

T0 (Control) 

R1 50 22 242 90 91.67 69.67 0.774 1.59 37.23 

R2 50 22 242 90 90.00 68.00 0.756 1.57 34.90 

Mean 50.0 22.0 242.0 90 90.8 68.8 0.765 1.58 36.07 

SD 0.0 0.0 0.0 0.0 1.18 1.18 0.013 0.014 1.650 

T1 (Goat droppings 
+ rice bran) 

R1 50 22 242 90 153.33 131.33 1.459 2.16 44.67 

R2 50 22 242 90 133.33 111.33 1.237 2.00 41.42 

Mean 50.0 22.0 242.0 90 143.33 121.33 1.348 2.08 43.04 

SD 0.0 0.0 0.0 0.0 14.1 14.1 0.157 0.110 2.298 

General mean 50.0 22.0 242.0 90 117.083 95.083 1.056 1.828 39.540 

Standard Deviation 0.00 0.00 0.00 0.00 37.12 31.40 0.412 0.36 4.93 

Legend: PMI: Initial Average weight; ♂ ♀: Male and Female; BIP: Fish Initial Biomass; GPA: Absolute Weight Gain; TCS: Specific growth rate; GPJ: Daily 
Weight Gain 

At the end of the experiment, the average length of fish 

loaded (i.e. fish of the first cohort) ranged between 36.067 

and 43.042 cm and the presence of alevins was observed 

in the ponds. This finding confirms previous results 

reporting that P. obscura can reach a total length of 50 cm 

once mature [1, 22]. The specific growth rate (TCS) 

obtained in this experiment is of 2.08%.d-1 for the control 

and 1.58%.d-1 for the T1 treatment giving an overall 

average of 1.828% d-1. 

Regarding zootechnical performance, apart from length, the 

statistical analysis (Table 2) reveals a statistically significant 

difference between treatments for the other parameters 

considered in this study. This reflects a positive effect of 

organic fertilization with goat droppings mixed with a rice 

bran diet on raising snakehead fish in non-drainable ponds. 

Table 2. Average values of bio-zootechnical performance of P. insignis (*) after 90 days of farming. 

Parameters Control 
Goat droppings 
+ rice bran 

Overall Average 

Analysis of variance 

F p value 
Critical 
Value for F 

Weight ♂ ♀ (g) 90.82±1.18b 143.33±14.1 117.083±37.12 27.36645 0.034653 18.5128205 

Absolute Weight Gain (g) 68.835±1.18b 121.33±14.14a 95.083±31.4 27.36645 0.034653 18.5128205 

Daily Weight Gain (g/day) 0.765±0.013b 1.348±0.157a 1.056±0.412 27.36645 0.034653 18.5128205 

Total Length (cm) 36.067±1.65a 43.042±2.298a 39.554±4.35 12.15738 0.073323 18.5128205 

Specific growth rate (%.d-1) 1.58±0.014b 2.08±0.110a 1.828±0.36 41.43457 0.023295 18.5128205 

Legend: (*) Specimens of the first cohort; ♂: males; ♀: females; 1.3 ± 0.3: Mean ± Standard Deviation; Different alphabet letters indicate significant 
difference after carrying out LSD test (values having the same letter didn’t show any significant difference). 

4. Conclusion 

The aim of this research was to promote fish farming 

activities by exploiting by-products from animal and plant 

origin that are accessible to farmers. From the findings of this 

study, it is shown that the farming of the snakehead fish P. 

insignis (Sauvage, 1884)" in non-drainable pond is possible. 

The study of the parameters of the aquatic environment 

revealed that the farming conditions in ponds are acceptable 

for snakeheads, benthopelagic, tropical species, preferring a 

temperature between 22°C and 28°C. 

The zootechnical performances obtained are interesting: the 

application of rice bran combined with goat droppings is 
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better for the growth of snakehead fish (P. insignis) with a 

daily weight gain of 1.348 g/day compared with 0.765 g/day 

for the control so an increase of 76.3% in absolute weight 

gain for the organic fertilizer made from goat droppings. 

Thus, snakehead fish can be bred in ponds and fertilized with 

goat droppings mixed with rice bran in order to increase 

substantially fish production in the study area. 
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