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Abstract: Sex determination, growth performance and survival of Clarias gariepinus juveniles were examined as they responded to 

17- 𝛼-methyl testosterone (MT) and absolute ethanol mixed in their feed. Varying levels of 50 mgKg
-1

 /MT, 100 mgKg
-1

 /MT and 0 

mgKg
-1

 /MT were used. These inclusion levels further served as treatments TCG 50, TCG 100, TCG 0. A total of 270 Clarias 

gariepinus juveniles were stocked in six (6) concrete stagnant systems of 2metre by 2metre square. Treatments were duplicated and 

TCG 0 served as the control. Duration was for One hundred and twenty one (121) days. The mean initial weights were taken as 

0.05±0.00
a 

g for treatment TCG 0, 0.06±0.01
a
 g for treatment TCG 50 and 0.05±0.00

a
 g for treatment TC 100. Highest mean weight 

gain of 2.40±0.21
b
 g observed in the study was seen in the Clarias gariepinus juvenile tank TCG 50. Performance index showed 

treatment TCG 50 performed highest with value 116.02±0.00
a
. Survival rate was highest in treatment TCG 0 with 92.22±1.57

a
 %, 

higher in treatment TCG 100 with 83.33±7.86
a 
% and high in treatment TCG 50 with 81.11±1.57

a
 %. Condition factor K was greater 

than 1 throughout the study showing well-being of the fishes; highest in treatment TCG 50 at value 6.67. Water quality parameters 

were at normal ranges throughout the study.  

 

Keywords: sex reversal, sex determination, growth, survival, duplicates, Clarias gariepinus, juveniles, stagnant. 

INTRODUCTION 

Hormones are important in fish farming because they have been known to increase production, making it possible for one sex of a 

specie to grow bigger and faster than the other sex. This technique used for increase in fish production based on sexual dimorphism 

uses hormones-androgens and estrogens. Androgens and estrogens must be handled with care therefore, and fish adequately managed 

to ensure success (Hoga et al.,2018). 

Sex- reversal of fish to near all-male, involves the administration of a male androgen to recently hatched fry so that the 

undifferentiated gonadal tissue of generic female of that fish, develops testicular tissue, therefore functioning as males (Megbowon et 

al.,2009; Megbowon and Mojekwu, 2014) 
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The use of hormones therefore, for sex-reversal treatments can be carried out successfully and commercially by immersion and 

application in fish diet. The immersion procedure has its doses affecting the efficiency of hormonal treatments along with other 

factors such as hormone type, exposure timeframe and water temperature, aiding its efficiency or lack thereof (Pandian and Sheela, 

1995).  

The addition of hormones in feed therefore, is considered more efficient since it is easily controlled while allowing for optimal dosage 

to sex-reverse completely all-male or all-female fishes (Piferrer, 2001). Scarcity of male broodstocks are on the high; many of the 

male broodstocks are observed having no matured testes, so the use of 17- 𝛼-Methyl Testosterone (MT) in feed is necessary to 

determine increase in the viability of males (Robert et al., 2019b).  

MATERIALS AND METHODS 

This research served to determine the effect of 17- 𝛼-Methyl testosterone (MT) on sex-reversal to near all-male, sex determination, 

growth and survival of Clarias gariepinus juveniles. 

Experimental Fish 

Fry were procured after induced breeding using Clarias gariepinus broodstocks. This induced breeding was carried out in the 

hatchery indoor unit of National Institute for Freshwater Fisheries Research New Bussa, Niger State of Nigeria.  

Experimental Water Source 

The source of water was NIFFR’s Kigera Dam which supplies water all year round for fish breeding and management purposes; yet, 

often augmented with borehole systems during the dry season. 

Experimental Procedure  

Induced breeding using Clarias gariepinus broodstocks were carried out. After 7days, the fry were taken outdoor and 45 fry per tank 

were distributed evenly into six 2m x 2m x1m concrete stagnant tanks for all-male sex-reversal. The hormone 17 𝛼 – 

Methyltestosterone (MT) was mixed with 4ml absolute ethanol orally, into fish feed in varying doses: 50mg/kg and 100mg/kg, while 

the control were fed normal feed diet without the addition of 17 𝛼 –Methyltestosterone and absolute ethanol. There were three 

treatments replicated two times for the main treatments and the control treatment. These treatments were: TCG 50, TCG 100, TCG 0.  

Fish feed was 0.7mm NIFFR fry feed at stocking, 2mm NIFFR feed in the first and second months and 4mm NIFFR feed in the third 

and fourth months. 17 𝛼 -Methyltestosterone (MT) and absolute ethanol were poured evenly on feed, mixed and dried under room 

temperature for twenty four (24) hours; and fish feeding was carried out at 5%, 5%, 3% and 2%, of the body weight of fish till end of 

the experiment when fry grew to juvenile stage. Sex determination to determine all-male sex reversal was carried out visually 

according to Viveen et al., (1985) from month 3 and sex reversal was clearly seen. There were 39 mortalities from stocking till end of 

the experiment. These mortalities were due to weather changes.  

Growth Parameters 

Growth parameters such as MIW, MFG, %WG, SGR, FCR, FCE, PI, % Survival were calculated.  

Growth calculations were:  

Survival Rate (SR) = number of fish stocked – number of mortalities (Paschal et al., 2006). 

• % Survival = 

number of broodstock survivors at the end of study      x 100 

number of juveniles stocked at the beginning of the study 

(Coulibaly et al., 2007). 

http://www.scirj.org/
http://dx.doi.org/10.31364/SCIRJ/v7.i8.2019.P0819691


Scientific Research Journal (SCIRJ), Volume VII, Issue VIII, August 2019        107 
ISSN 2201-2796 

www.scirj.org 

© 2019, Scientific Research Journal 

http://dx.doi.org/10.31364/SCIRJ/v7.i8.2019.P0819691 

• Specific Growth Rate % day (SGR) 

= log n final weight – log n initial weight X 100 

                            time (days) 

(Benedict et al., 2005). 

• FCR= Total weight of dry feed offered / Total weight gain (Sveier et al., 2000). 

• FCE 

= Final weight by fish X 100 

    Weight of feed given 

(Tboujard et al., 2002). 

• Performance Index 

PI = Survival rate X Final mean weight (g) – Initial mean body weight (g) 

                                   Rearing duration in days 

(Engle and Valderrama, 2001). 

Statistical Analysis 

Data analysis were carried out using ANOVA and Duncan Multiple Range Test. 

Water Quality Parameters 

Water quality parameters carried out for this research were: Water Temperature, Air Temperature, DO, pH, Conductivity, Total 

Dissolved Solids, Alkalinity. 

Experimental Duration and Experimental Design 

From stocking, total sampling was carried out monthly till 121 days. Experimental design was a randomized block design. 

 

RESULTS 

Table 1 THE RESULT OF PROXIMATE ANALYSIS ON NIFFR FEED USED 

FEED 

SIZE 

Treatment % 

MOISTURE  

CONTENT 

% ASH 

 CONTENT 

% CRUDE 

 FIBRE 

%CRUDE 

 PROTEIN  

% CRUDE  

FAT 

%NFE 

0.7M

M 

WITH

OUT 

MT 

TCG 0 6.05±0.10
a
 7.20±0.05

 b
 3.70±0.11

 a
 41.82±0.06

b
 6.12±0.19

 a
 35.12±0.31

 a
 

TCG 50 6.28±0.05
a
 7.25±0.11

 b
 24.06±25.17

b
 43.11±0.18

b
 6.15±0.05

 a
 33.54±0.34

a
 

TCG 100 6.02±0.14
 a
 7.34±0.16

 b
 19.31±22.06

b
 40.96±0.21

 b
 6.25±0.12

 a
 0.21±0.21

b
 

0.7M

MWIT

HMT 

TCG 0 5.84±0.08
 a
 7.04±0.21

 b
 3.57±0.12

 a
 40.95±0.58

 b
 5.93±0.25

 a
 36.59±0.70

 a
 

TCG 50 5.98±0.12
a
 7.41±0.21

 b
 3.52±0.05

 a
 38.58±0.22

a
 5.79±0.040

 a
 38.72±0.54

 a
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TCG 100 6.02±0.45
a
 7.20±0.45

 b
 3.66±0.03

 a
 39.01±0.17

 a
 6.31±0.59

a
 37.80±0.73

 a
 

2MM 

WITH

OUT 

MT  

TCG 0 6.06±0.25
a
 7.83±0.42

 c
 4.14±0.07

 a
 39.25±1.22

 a
 6.11±0.01

 a
 36.61±1.83

 a
 

TCG 50 6.02±0.33
a
 7.65±0.34 

c
 4.12±0.078

 a
 40.22±0.53

b
 5.62±0.03

 a
 36.39±0.06

 a
 

TCG 100 6.10±0.22
a
 7.75±0.24

c
 4.03±0.10

 a
 38.87±1.17

a
 5.21±0.05

a
 38.04±1.76

 a
 

2MM 

WITH 

MT 

TCG 0 
6.27±0.08

 a
 7.25±0.10

b,c
 4.39±0.04

 a
 43.38±0.77

b
 6.27±0.056

 a
 32.44±0.93

a
 

TCG 50 
6.10±0.31

 a
 7.89±0.52

c
 4.05±0.09

 a
 40.72±0.86

b
 6.07±0.25

 a
 35.17±2.02

 a
 

TCG 100 
5.95±0.08

a
 7.00±0.16

b,c
 4.21±0.03

 a
 42.82±0.40

 b
 6.09±0.13

 a
 33.93±0.16

a
 

4MM 

FEED 

WITH

OUT 

MT  

TCG 0 
6.13±0.45

a
 6.72±0.69

 a
 3.68±0.20

 a
 40.96±2.60

b
 6.01±1.25

 a
 35.30±1.56

 a
 

TCG 50 
5.58±0.75

a
 6.62±0.71

 a
 3.58±0.20

a
 41.26±1.52

b
 4.69±0.79

 a
 31.94±0.93

 a
 

TCG 100 
5.98±0.44

a
 6.69±0.71

 a
 3.62±0.23

 a
 41.46±1.64

b
 5.84±0.96

 a
 35.32±1.25

 a
 

4MM 

WITH 

MT 

TCG 0 
6.43±0.62

a
 7.14±0.35

 a,b
 3.63±0.24

 a
 42.35±1.54

 b
 5.23±0.11

 a
 32.20±1.14

 a
 

TCG 50 
6.01±0.42

 a
 6.72±0.68

 a
 3.66±0.22

 a
 41.53±1.59

b
 5.95±0.92

 a
 35.45±1.34

a
 

TCG 100 
6.33±0.40

 a
 7.08±0.62

a,b
 3.78±0.22

a
 41.52±2.13

b
 6.20±1.06

 a
 36.07±1.35

 a
 

 STD DEV  0.32 0.50 8.07 1.66 0.59 2.09 

Means on the same column (for each section) with different superscript are statistically significant (P<0.05)  

Table 2  

GROWTH PERFORMANCE AND SURVIVAL RATE OF Clarias gariepinus JUVENILES FED FEED MIXED WITH 17 𝛼 

–METHYLTESTOSTERONE (MT) FOR ALL-MALE SEX REVERSAL AND DETERMINATION IN STAGNANT 

CONCRETE SYSTEMS 

TAN

K 

MIW (g) MFW(g) MWG(g) SR %SR SGR 

(g/day) 

FCR FCE PI 

TCG 

0 

0.05±0.00
a
 1.94±0.06

a
 1.89±0.06

a
 0.92±0.02

a
 

92.22±1.57
a
 

1.31±0.011
a
 0.12±0.00

b
 

8.17±0.10
a
 

114.01±0.00
a
 

TCG 

50 

0.06±0.01
a
 2.45±0.21

b
 2.40±0.21

b
 0.81±0.02

a
 

81.11±1.57
a
 

1.36±0.015
b
 0.12±0.00

a
 

8.66±0.12
b
 

116.02±0.00
a
 

TCG 

100 

0.05±0.00
a
 2.05±0.07

a,

b
 

2.00±0.07
a,

b
 

0.83±0.08
a
 

83.33±7.86
 

a
 

1.33±0.012
a,

b
 

0.12±0.00
b
 

8.28±0.01
a
 

114.01±0.00
a
 

Means on the same column (for each section) with different superscript are statistically significant (P<0.05)  

Treatments: 
1
 TCG 50 Treatment Clarias gariepinus fed 50 mgKg

-1
 of 17 𝛼 –Methyltestosterone (50 mgKg

-1
 /MT) in feed     

2
 TCG 100 Treatment Clarias gariepinus fed 100 mgKg

-1
 of 17 𝛼 –Methyltestosterone (100 mgKg

-1
 /MT) in feed    

3
 TCG 0 Treatment Clarias gariepinus fed 0 mgKg

-1
 of 17 𝛼 –Methyltestosterone (0 mgKg

-1
 /MT) in feed 

MIW=Mean Initial Weight (g), MFW=Mean Final Weight(g),WG =Weight Gain(g),SR= Survival Rate, %SR =% Survival Rate, SGR 

= Specific Growth Rate, FCR=Feed Conversion Ratio, FCE=Feed Conversion Efficiency, PI= Performance Index. 

 

Table 3a  

ALL-MALE SEX REVERSAL AND VISUAL DETERMINATION OF Clarias gariepinus JUVENILES FED FEED MIXED 

WITH 17 𝛼 –METHYLTESTOSTERONE (MT) IN MONTH 3 
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TREATMENT TOTAL 

NO OF 

FISHES 

(BOTH 

SEXES) 

IN 

TANK 

TOTAL NO 

OF MALES 

AFTER 

TREATMENT 

WITH MT 

TOTAL NO 

OF 

FEMALES 

AFTER 

TREATMENT 

WITH MT 

TOTAL NO OF 

FISHES WHOSE 

SEX ARE 

UNDETERMINED 

PERCENTAGE 

OF FISHES 

SEX 

REVERSED 

TO ALL-

MALE (%) 

PERCENTAGE 

OF FISHES 

REMAINING 

AS FEMALES 

(%) 

TCG 50 
1 36 26 10            - 72.22 27.78 

TCG 50 
2 37 28 8 1 77.77 21.62 

TCG 100 
1 35 30 5 - 85.71 14.29 

TCG 100 
2 40 28 11 1 70.00 27.50 

TCG 0 
1 41 1 40 - 2.43 97.56 

TCG 0
2 42 2 40 - 4.76 95.24 

 

Table 3b 

ALL-MALE SEX REVERSAL AND VISUAL DETERMINATION OF Clarias gariepinus JUVENILES FED FEED MIXED 

WITH 17 𝛼 –METHYLTESTOSTERONE (MT) IN MONTH 4 

TREATMENT TOTAL 

NO OF 

FISHES 

(BOTH 

SEXES) 

IN 

TANK 

TOTAL NO 

OF MALES 

AFTER 

TREATMENT 

WITH MT 

TOTAL NO 

OF 

FEMALES 

AFTER 

TREATMENT 

WITH MT 

TOTAL NO OF 

FISHES WHOSE 

SEX ARE 

UNDETERMINED 

PERCENTAGE 

OF FISHES 

SEX 

REVERSED 

TO ALL-

MALE (%) 

PERCENTAGE 

OF FISHES 

REMAINING 

AS FEMALES 

(%) 

TCG 50 
1 36 26 10            - 72.22 27.78 

TCG 50 
2 37 29 8 - 78.38 24.32 

TCG 100 
1 35 30 5 - 85.71 14.29 

TCG 100 
2 40 29 11 - 72.50 27.50 

TCG 0 
1 41 1 40 - 2.43 97.56 

TCG 0
2 42 2 40 - 4.76 95.24 

 

Table 4 

MORPHOMETRIC MEASUREMENTS AND CONDITION FACTOR OF Clarias gariepinus JUVENILES FED FEED 

MIXED WITH 17 𝛼 –METHYLTESTOSTERONE (MT) FOR ALL-MALE SEX REVERSAL AND DETERMINATION IN 

CONCRETE STAGNANT SYSTEMS 

Treatments Total 

Length 

(cm) 

Standard 

length (cm) 

Weight gain 

(g) 

Condition 

factor (K) 

Minimum 

values 

(TL) 

Maximum 

values (TL) 

Minimum 

values 

(SL) 

Maximum 

values  (SL) 

TCG 0 8.95 ±6.46
b
 7.44±6.13

a
 1.89±0.06

a
 6.10±3.41

a
 1.2 22.4 1.1 21.8 

TCG 50 9.49±6.76
a
 8.51±6.45

b
 2.40±0.21

b
 6.68 ±4.13

a
 1.0 25.5 4.5 24.8 

TCG 100 9.44±6.18
a
 8.11±5.30

b
 2.00±0.07

a,b
 5.99 ±3.83

a
 0.8 20.5 4.2 20.9 

Means on the same column (for each section) with different superscript are statistically significant (P<0.05)  
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Source: NIFFR Archives, (2015) and Robert et al., (2019a) 

 

  

Figure I: Map of Borgu Local Government Area with headquarters at New Bussa 

 

http://www.scirj.org/
http://dx.doi.org/10.31364/SCIRJ/v7.i8.2019.P0819691


Scientific Research Journal (SCIRJ), Volume VII, Issue VIII, August 2019        111 
ISSN 2201-2796 

www.scirj.org 

© 2019, Scientific Research Journal 

http://dx.doi.org/10.31364/SCIRJ/v7.i8.2019.P0819691 

 

 

Figure 2: Growth patterns of Clarias gariepinus juveniles fed feed mixed with 17 𝛼 –Methyltestosterone (MT) in varying doses for 

all-male sex reversal and determination in stagnant concrete systems 

 

Table 5  

LENGTH-WEIGHT RELATIONSHIP REGRESSION OF Clarias gariepinus JUVENILES FED FEED MIXED WITH  17 𝛼 

–METHYLTESTOSTERONE (MT) FOR ALL-MALE SEX REVERSAL AND DETERMINATION  IN CONCRETE 

STAGNANT SYSTEMS 

 

Treatments 

Intercept 

(a) 

Growth pattern 

(b) 

Coefficient of determination 

(R²) 

TCG 0 1.37 1.60 0.80 

0

0.5

1

1.5

2

2.5

3

Stocking Month 1 Month 2 Month 3 Month 4

W
ei

g
h

t 
(g

) 

Period 

TCG 0

TCG 50

TCG 100
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TCG 50 1.45 1.64 0.84 

TCG 100 1.41 1.62 0.82 

 

 

TABLE 6 

WATER QUALITY PARAMETERS OF Clarias gariepinus JUVENILES FED FEED MIXED WITH 17 𝛼 –

METHYLTESTOSTERONE (MT) FOR ALL-MALE SEX REVERSAL AND DETERMINATION IN CONCRETE 

STAGNANT SYSTEMS 

 

 

Treatments 

Water 

Temp (°c) 

Air Temp 

(°c) pH DO (mg/l)  

Conduct 

(µS/cm)  TDS (mg/l)         Alk (mg/l) 

 TCG 0 

 

26.33±3.83
a
 31.17±3.36

a
 7.58±0.58

a
 6.23±1.40

a
 49.33±18.67

a
 23.42±12.27

a     
 18.17±3.25

b
 

 

 TCG 50 

 

26.33±3.78
a
 30.47±3.97

a
 7.53±0.48

a
 5.92±1.10

a
 50.17±21.04

a
 22.49±10.97

a
 16.33±4.60

b
 

 

 TCG 100 27.29±3.72
b
 30.2±4.37

a
 7.62±0.53

a
 5.93±0.72

a
 68.67±15.32

b
 31.48±4.88

b
 15.17±4.31

a
 

 

   Means on the same column (for each section) with different superscript are statistically significant (P<0.05)  

 

DISCUSSION 

Growth performance of Clarias gariepinus juveniles fed feed mixed with 17 𝛼 –methyltestosterone (MT) for all-male sex 

reversal and determination in concrete stagnant systems 

Initial weights of Clarias gariepinus fry ranged from 0.05g to 0.06g as seen on Table 2. Previous studies have shown that fish fed 

without MT do not show improved growth (Mocintosh et al.,1985, Marjani et al., 2009 and Robert et al., 2019b) as also seen in this 

study; there was no significant difference in mean initial weights (MIW) among the treatments. The lowest mean final weight was 

observed in the treatment TCG 0. There were 39 mortalities from stocking till end of the experiment. These mortalities were due to 

weather changes. As a measure, total sampling and fresh water added to the tanks every sampling day was carried out to stop further 

mortalities. Highest mean weight were observed in the tanks with treatment TCG 50. It is therefore suggested that weights were 

similar in the tanks treated with MT (TCG 50, TCG 100) than in the tanks not treated with MT (TCG 0) and there was no significant 

difference between TCG 50 and TCG 100 but, there was a significant difference between TCG 0 and TCG 50. Robert et al., (2019b) 

reported final weight for Clarias gariepinus broodstocks fed with MT in concentrations of 50mgKg 
-1 

/ MT (TC 50)  in a previous 

study carried out for 90 days as 3.47g and 2.30g for 100mgKg 
-1 

/ MT (TC 100). There was a significant difference in that study 

between treatments TC 50 and TC 100. 

Percentage weight gain (%WG) for this study on all-male sex reversal showed also on Table 2 that, the highest weight gain for 

Clarias gariepinus juveniles was seen in treatment tanks TCG 50. This could be due to the excellent feed utilization abilities of the 

specie. This study further postulates that Clarias gariepinus juveniles show higher growth rate when fed feed mixed with MT.  A 

previous study by Robert et al., (2019b) on growth, survival and reproductive success of Clarias gariepinus broodstocks fed with MT 

suggested (%WG) of 55.15, higher than the (%WG) in this study. There was a significant difference in the weight gain between 

treatments TC 50 and TC 0, but there was no significant difference in the weight gain between treatments TC 100 and TC 50. 
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The Specific growth rate (SGR%) on all-male sex reversal observed in this study showed highest values for TCG 50. This showed 

that the fish responded very well to the feed taken, much more than other treatments. However, values for SGR in this study were 

much higher than values for SGR in  previous studies conducted by Robert et al., (2019b) and Mubarik et al., (2011). There was a 

significant difference between treatments TCG 0 and TCG 50; but no significant difference between treatments TCG 50 and TCG 

100. 

Percentage survival (% survival) values recorded in this study on all-male sex reversal were highest in treatment TCG 0. Robert et al., 

(2019b) in a similar study reported however, highest (% survival) as 87.50; quite lower than the (% survival) values in this study. 

There was no significant difference among the treatments attesting to Clarias gariepinus’ ability to survive under any culture medium 

(Viveen et al.,1985). 

Food conversion ratio (FCR) also seen on Table 2 suggests higher FCR and a non-significant difference between treatment TCG 0 

and TCG 100; but a significant difference between treatment TCG 50 and TCG 100, TCG 50 and TCG 0, postulating therefore that, 

Clarias gariepinus juveniles used less feed to gain more weight. These values are similar to the FCR values reported in a previous 

study conducted by Robert et al.,(2019b). However, the FCR values in this study show that food conversion was excellent than in a 

similar study conducted by Mubarik et al.,(2011) which reported very low FCR values of 0.020 and 0.009 for T 50 and T 100 tanks , 

which were fed with 50mgKg 
-1 

/ MT and 100mgKg 
-1 

/ MT respectively. 

Feed conversion efficiency (FCE), are often a visible reflection of FCR values (Ndome et al., 2011 and Robert et al., 2019a). FCE 

values in this study are higher than FCE values in a similar study reported by (Robert et al.,2019b). There was a significant difference 

between treatment TCG 0 and TCG 50, TCG 50 and TCG 100, but no significant difference between treatment TCG 0 and TCG 100. 

Performance Index (PI) for a similar, previous study on MT by Robert et al., (2019b) reported values as high as 601.85 and as low as 

458.33. The performance index values in this study corroborate that of Robert et al., (2019b), depicting no significant difference 

among the treatments, yet supporting (Viveen et al., 1985) that Clarias gariepinus can thrive under favorable or harsh culture 

conditions. 

Sex reversal performance by visual determination of Clarias gariepinus juveniles fed feed mixed with 17 𝛼 –methyltestosterone 

(MT) in concrete stagnant systems 

On tables 3a and 3b, the percentage of males in the fish tanks after sex reversal and visual determination indicated values as low as 

2.43% and 4.76% for Clarias gariepinus juveniles in treatment TCG 0, fed without MT; and higher values of 85.71% and 72.50% , 

78.38%  and 72.22 %for treatments TCG 100 and TCG 50 respectively, fed with MT in their feed. 

Morphometric measurements and Condition factor of Clarias gariepinus juveniles fed feed mixed with 17 𝛼 –

methyltestosterone (MT) for all-male sex reversal and determination in concrete stagnant systems 

The morphometric measurements and condition factor of Clarias gariepinus juveniles as seen on Table 4 clearly depict minimum and 

maximum total lengths for treatment TCG 0 as ranging from 1.2cm to 22.4cm, 1.0cm to 25.5cm for treatment TCG 50 and 0.8cm to 

20.5cm for treatment TCG 100.  

Minimum and maximum standard lengths for treatment TCG 0 ranged from 1.1cm to 21.8cm, 4.5cm to 24.8cm for treatment TCG 50 

and 4.2cm to 20.9cm for treatment TCG 100. Weight gain values ranged from 1.89g to 2.40g throughout the treatment; with highest 

weight gain recorded for treatment TCG 50 being 2.40g in the study. Robert et al., (2019b) reported higher weight gain values in a 

similar study involving the use of MT. Condition factor (K) in this study showed greater than 1 values, establishing that the fishes 

were healthy.  Robert et al., (2019b) reported Condition factor values ranging from 3.13 to 7.20; those values are similar with the 

Condition factor values in this study. Condition factor showed no significant difference among treatments in this study. 

Growth patterns of Clarias gariepinus juveniles fed feed mixed with 17 𝛼 –methyltestosterone (MT) for all-male sex reversal 

and determination in concrete stagnant systems 

According to Khairenizam and Norma-Rashid, (2002); Robert et al., (2019a), when the b-value is less than 3, the fish is reported to 

have grown negatively allometric. When the b-value is more than 3, the fish has grown positively allometric but when the b-value is 

equal to 3, the fish is reported to have grown isometrically.  
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The b-values in this study showed negative allometry for all treatments indicative of the fact that the fishes grew more in length than 

they grew in weight (Anderson and Neumann, 1996). Pauly, (1983) stated that the degree of fatness of a fish is linked directly to the 

fish’ condition factor, which is often due to seasonal factor, as the highest weight in fish is normally seen during the peak of the rainy 

season. This study was conducted in the dry season and thus further explains the negative allometric condition of the fishes. 

The growth patterns shown in figure 2 for treatments TCG 50 highlights the fastest growth among the treatments from stocking till 

end of experiment. A greater weight increase was clearly seen throughout the duration of the study. Treatment TCG 100 showed very 

fast growth patterns from stocking till end of experiment. Weight increase was fast but not as fast as it was seen in the fishes under 

treatment TCG 50.  Treatment TCG 0 on the other hand, grew slowly yet progressively from stocking till end of experiment. Weight 

increase was slow too. 

Length-weight relationship regression of Clarias gariepinus juveniles fed feed mixed with 17 𝛼 –methyltestosterone (MT) for 

all-male sex reversal and determination in concrete stagnant systems 

Coefficient of determination results from this study highlighted regression values for treatment TCG 0 as 0.80, treatment TCG 50 as 

0.84 and treatment TCG 100 as 0.82. All of these values indicated strong values for regression in the study. 

Strong regression (R
2
) values should be from 0.5 and more (Davies et al., 2013; Robert et al., 2019a).  Robert et al., (2019b) reported 

in a similar study on MT, stronger regression values of 0.61 to 1.98. 

Water quality parameters of Clarias gariepinus juveniles fed feed mixed with 17 𝛼 –methyltestosterone (MT) for all-male sex 

reversal and determination in concrete stagnant systems 

The water quality parameters in this study have shown almost similar temperature values. Water temperature values in this study 

ranged from 26.33±3.83
a  

to 27.29±3.72
b 

, indicative of being within range for freshwater culture as stated by Chakroff (1976) and 

Robert et al., (2019a) who reported optimal water temperature range as 25
0
C to 31.36

0
C. High water temperatures have however, been 

reported to range from 23°c to 25 °c. (Lee and Rinne, 1980; Bjorn and Reiser, 1991; Hodgson and Quinn, 2002). This report does not 

agree with the water temperature values in this study. However, the water temperature values in this study agree with the report of 

Robert et al., (2019a). There was a significant difference in water temperature between treatment TCG 50 and TCG 100 but no 

significant difference between treatment TCG O and TCG 50. 

 

Air Temperature values in this study stood between 30.20±4.37
a  

to 31.17±3.36
a 

; also showing similar values throughout the 

treatments. There was no significant difference in the air temperature values throughout the treatments.  

 

pH values in the study showed values from 7.53±0.48
a  

to 7.62±0.53
a  

. These values were similar throughout the treatments. There 

was no significant difference in pH values among the treatments. Boyd and Lichtkoppler (1979) stated that the ideal pH range is from 

6.7 to 8.6. Robert et al., (2019a) also postulated pH range of 7.16 to 8.20 in their study on monosex culture of Heterobranchus 

longifilis juveniles.  

 

DO values in this study ranged from 5.92±1.10
a 

 to
  

6.23±1.40
a  

throughout the treatments. These values were within range for 

freshwater fish culture as reported by Ovie and Adeniji (1990), who said that fish do not grow well when dissolved oxygen remains at 

4mg/l. Again, Robert et al., (2019a) also stated in an earlier study that at 4.40mg/l, fish deaths were not seen. There was no significant 

difference in the DO results of this study among the treatments. 

 

Conductivity values in this study ranged from 49.33 ±18.67
a 
 μS/cm to 68.67±15.32

b 
 μS/cm throughout the treatments. These values 

were lower than values reported to be within range for freshwater fish culture as stated by Boyd, (1990) and Robert et al., (2019a). 

Both stated freshwater conductivity ranges were from 212 μS/cm to 436 μS/cm. Ayanwale et al., (2012) further reported conductivity 

ranges of 100.60 to 338.00 μS/cm for artificial fish culture. Lower conductivity values are deemed a function of the bedrock material 

on which a pond is sited (Russell et al., 2011); human activities force higher conductivity levels of 100 μS/cm (Crane, 2006). There 

was no significant difference between treatment TCG 0 and TCG 50 but, there was a significant difference between treatment TCG 50 

and TCG 100.  
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Total Dissolved Solids values in this study ranged from 22.49±10.97
a 

 to 31.48±4.88
b 

throughout the treatments. Water containing 

Total Dissolved Solids less than 1000mgL
-1

   is called “Fresh Water” and considered good enough for irrigation and drinking 

purposes (Freeze and Cherry, 1979, Shahidullah et al., 2000 and Oyem et al.,2014). There was no significant difference between 

treatment TCG 0 and TCG 50. However, there was a significant difference between treatment TCG 50 and TCG 100.  

 

Alkalinity values in this study stood between 15.17±4.31
a 

to 18.17±3.25
b 

throughout the treatments. For the safety and protection of 

aquatic life, alkalinity should be at least 20mg/L. (Oyem et al.,2014). There was no significant difference between treatment TCG 0 

and TCG 50. However, there was a significant difference between treatment TCG 50 and TCG 100.  
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