EVALUATION OF GROWTH PARAMETERS IN POST LARVAE CATFISH IN
RELATION TO FEED TYPES

ABSTRACT
The aim of this research is to evaluate growth parameters in post larvae catfish in relation to feed
types. This study will analyze the trend for length of Claria gariepinus fed on commercial feed,
maggot and zooplankton; analyze the trend of weight of Claria gariepinus fed on commercial
feed, maggot and zooplankton; analyze the relationship between length and weight and; make
forecasts for the length and weight of the fish fed on the specified feed types.Artificial
reproduction of African Catfish (C geriepinus) was carried out using the hypophysation
technique. Brood stocks were selected from centrally located parent stock holding ponds. Males
and females were conditioned in separate ponds. The brood stocks were fed with 20% crude
protein formulated feed, acclimatized for three weeks, then transferred into the hatchery holding
tanks between 24° Celsius and 27° Celsius to stimulate ovulation after injecting the females with
0.5ml of ovalin. Fertilized eggs were incubated in continuous flow of water until hatching was
completed. A commercial starter feed consisting of 8% ash, 6% fiber, 12% NFE, 1.5% calcium,
1.6% sodium, 1.5% phosphorous and sufficient amount of essential vitamins. Time series
analysis and regression analysis were applied in the study. It was found that the length and
weight of post larvae fed on mixed zooplankton was consistently lower than the other treatments.
The length and weight of the fish fed on the three feed types were successfully modeled and
forecasts made for future five periods while the relationship between length and weight was
found to be significant on a linear regression model. This certainly adds value as the weight of
post larvae catfish is measure with less difficulty and without causing injury or stress to the fish

than measurement of length.

KEYWORDS: Growth parameters, Catfish, hypophysation, trend analysis, regression analysis,
artificial reproduction.
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1.0 INTRODUCTION

The African catfish (Clariagariepinus) is among the most common fish species for aquaculture
production in Nigeria. In the last two decades C. gariepinushas developed into one of the most
successfully cultured species in Nigeria. The suitability of the species for aquaculture arises from
its high growth rate, tolerance of high stocking density and poor water quality; acceptance of
both artificial and non-specialized feeds and high market demand.

The development of a successful aquaculture program requires a reliable and consistent supply
of seeds. Meanwhile, the major concern of any seed production in the hatchery system is to
produce the maximum number of quality fingerlings from the available suitable brood stock.
Since the African catfish does not reproduce naturally under captivity, artificial reproduction
methods had been developed. The most reliable method developed so far for Catfish seed
production is through induced spawning in indoor hatchery (Haylor & Muir, 1998). The hatchery
seed production involves the use of hormones (natural or synthetic) as the only reliable
method to induce spawning, artificial fertilization, incubation of fertilized eggs and subsequently
feeding live feed followed by dry feed (Brzuska, 2001). The success of this method heavily
depends on larvae rearing (Nagoli & Balasubramaniam, 2008). For many fish species, the larvae
period is considered critical in their life history. Successful larvae rearing depends mainly on the
availability of suitable diets that are readily consumed, efficiently digested and provides the
required nutrients to support good growth and health (Giri, Sahoo, Sahu, & Meher, 2003).

Fish, especially first-feeding larvae, often depend on live food. In general, fish species like
catfish, carps, salmon, trout and some others have been reared successfully in aquaculture at
larvae stage with fully digestive system at starting time of feeding. Irrespective of their
nutritional value, live foods are easily detected and captured by the larvae due to their swimming

movements in the water column, and they are highly digestible, due to their high nutrient

concentration (Conceigéo, 2010).




The ether live food currently being used in Africa and other parts of the world are zooplanktons.

They are valuable sources of crude protein, amino acids, lipids, fatty acids, minerals, enzymes
and carotene. They improve flavor, color and texture of fish that feed on them (Kandathil
Radhakrishnan, et al., 2020 ). Among zooplankton, Daphnia, Moinaand rotifers have been used
extensively as live foods for rearing fish larvae and fry (Sorgeloos, Lavens, Leger, & Tackaert,

1986).According to some studies that Moinasp. can reduce production costsespecially in the

procurement of feedartificial feed. Moina sp. also containsprotein is quite high and easily

digestedin the gut of fish fry. Content levelsnutrients in Moina sp. in the form of protein37.38%,

fat 13.29%, ash 11%,with a water content of 90.6%. However, absolute use of live foods as diet

for larvae rearing encountered issues associated with high cost and time consuming production

techniques (Gonzalez et al., 2008) which can be slightly alleviated by weaning with dry feeds,

Suitable dry feeds for larval and fry rearing should satisfy the nutritional requirements of the
species and should be readily accepted. A fundamental aquaculture species considers dietary
protein essential since adequate dietary protein significantly influence growth, fish survival and
feed cost(Giri, Sahoo, Sahu, & Meher, 2003). The utilization of dietary protein for growth
depends on the quantity as well as quality of feed proteins. The main source of protein in aqua
feeds remains fishmeal, as it contains a profile of high quality protein with balanced amino acid.
The high demand for it, along with supply fluctuation made fishmeal expensive. As a result,
relentless efforts have been made to substitute fish meal with other cheaper sources of protein.
Several protein sources of both animal and plant origins are being tested as fishmeal
replacements. Blood meal, soybean, wheat bran, maize and other formulated feed are in use by
different aquaculture farms(Munguti, Kim, & Ogello, 2014).

One alternative protein source raw material that can be used, is insects. Black soldier fly (BSF)

larvae meet the requirements to be a raw material for fishmeal replacement feed because they

can_be available all the time, do not compete with human needs, and have a fairly

balancednutrient composition with high protein content. BSF larvae have a good nutritional
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content because they can compete with fishmeal, although they contain slightly lower amino

acids. The amino acids contained in BSF larvae are lysine (8.0%), leucine (7.7%) and valine
(7.2%). BSF larvae contain 40% protein and 30% fat.

Considering the fact that Commercial Feed is the most available in sales outlets, and Maggots

and Zooplankton are locally available possible alternatives, this study therefore aims to evaluate
the performance of growth parameters namely length and weight in post larvae fish in relation to
the three feed treatments (Commercial Feed, Maggots and Zooplankton). Furtherance to
achieving the aim, the study will determine the effect of the different feeds on the specified
growth parameters; examine the relationship between the growth parameters fed on the different
diets, and forecast values of weight and length of post larvae of African catfish in the study

population. Hence, the better parameter for use as growth indicator shall be identified.

2.0 METHODOLOGY

To acquire larvae of the African catfish (C.gariepinus) for this study, artificial reproduction of
the catfish was carried out at the hatchery unit, Animal and Environmental Biology (AEB)
Animal house, DELSU. Hypophysation technique (Olurin & Oluwo, 2010) was applied. Brood
stocks were selected from centrally located parent stock holding ponds at the Department of
Animal and Environmental Biology, Campus Il, Delta State University, Abraka. Males and
females were conditioned in separate concrete ponds. The brood stocks were fed with 29%
Crude Protein formulated feed, acclimatized for three weeks, then transferred into the hatchery

holding tanks. During the period, the temperature of water in the tanks was maintained between
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24 to 27°C to stimulate ovulation. One female catfish (1.3 kg weighted at the experiment) was
injected with Ovalin, a synthetic hormone, ata dosage of 0.5ml. The ovulation control started
within 12 hours after Ovalin stimulator injection. Fish was checked for ovulation by gently
pressing the abdomen (Freund, Horstgen-Schwark, & Holtz, 1995). The eggs obtained from
striped female was fertilized in a bowl with milt obtained from one sacrificed male catfish. The
fertilized eggs were placed in incubating tanks where continuous flow of water was allowed until
hatching was finished in 26 hours (i.e. After 22 hours, fertilized embryos start to hatch) in warm
water of 25 - 27°C.

The treatments (diets) consist of three feeds namely; commercial feed, maggot and zooplankton.
The commercial starter feed used for the study has the trade name Coppens Catco Crumble
Excellence. The nutritional information of the feed are moisture, 8%; crude protein, 49%; fats,
12%; ash, 8%; fiber, 6%; NFE, 12%; calcium, 1.5%; sodium, 1.6%; Phosphorous, 1.5% and

sufficient amount of essential vitamins.

2.1 MAGGOT

The maggot used in the study are larvae of common housefly (Musca domestica).The choice of
Musca domestica was based on its short life cycle, availability and nutritional and economic
value. A matured female housefly of ten days lied up to five hundred eggs in several batches of
seventy-five to one hundred and fifty eggs over three to four days. It took approximately one day
for the eggs to hatch into larvae. The maggots were cultured in a substrate mixture of poultry
manure and bones from abattoir (Plates.1a and 1b). The harvested sample was processed by oven
drying in the laboratory at a temperature of 105°C until 92.7% dry matter was attained. The feed
was crushed, pelleted and used as juicy diet to feed fish larvae, or used as live feed directly on

post larvae.
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Maggots grown from poultry waste  Plate.1b Maggots culture in bones from slaughter

2.2 ZOOPLANKTON CULTURE(Moina sp.)

Zooplankton were sampled from AEB fish pond using a net of mesh size 50um.The zooplankton
were acclimatized in the laboratory and cultured in five aquaria which held up to 30L of water
each (Plate.2). From these, several subsamples were cultured separately until a pure culture of
Moina sp was achieved as in (Okunsebor & P.C., 2012). They were fed on green algae
(Chlorella sp.). Each concentration was aerated gently to distribute the nutrient in the culture in
line with (Ovie & Ovie, 2004). The aeration of the laboratory cultures of Moina sp. hastened the
development of the egg-bearing females, the number of eggs per egg-bearing female and the
biomass of Moina. In addition, aeration ensured that dissolved oxygen and pH levels were
maintained at consistent higher levels and reduced levels in conductivity and ammonia as
proposed by (Ovie & Ovie, 2004).

The batch culture method of producing Moina was adopted with a continuous series of cultures.
A new culture was started daily in a separate container. When all the fungal, bacterial, and algal
cells were consumed (usually about 5-10 days after inoculation), the Moina were completely
harvested, and the culture was restarted. The Batch culture was used in maintaining pure cultures
of Moina because it had less chance of the cultures becoming contaminated with competitors

(e.g., protozoans, rotifers, copepods).
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Plate 2: Culture of zooplankton (Moina sp.) with constant aeration in the laboratory.

2.3 LARVAE REARING

The rearing of the fish larvae was carried out in the indoor hatchery unit of the Department of
Animal and Environmental Biology located in Site Il of the Delta State University, Abraka.
Immediately after reabsorption of the yolk sac on the third day after hatching, larvae were
randomly distributed into 45 plastic tanks in a flow-through system at a density of 500 fish per
tank. The tanks of 32 litres water holding capacity (38 cm in length x 27 cm in width x 22 cm in
height) were adequately filled with 30 litres of clean water. At the onset of the feeding trials, 15
fry were removed from each experimental tank and batch weighed. This was repeated daily for
21 day period. Larvae were fed one of the treatment diets {Commercial Feed (CF), Maggot
(MM), Zooplankton (Monia sp.) (ZP)}ad libitum in the morning and evening, using the
completely randomized block design.They were considered satiated when they stopped searching
for food and assembled in the corners of the aquaria. Temperature, dissolved oxygen (DO) and
pH were measured daily while ammonia and nitrite values were measured and recorded weekly.
Tanks were cleaned daily before feeding by siphoning off faeces and uneaten food. Dead larvae
were siphoned and counted to estimate survival. During each evaluation, weight of fifteen fishes
was taken and recorded using electronic sensitive weighing balance to the nearest 0.0001g and

their length taken on a measuring board and recorded to the nearest 0.1cm respectively.
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Plate.3: Fish larval rearing in the laboratory through a flow system.

Post larval rearing using three different experimental diets

After the completion of the 21 days rearing period for the fry, the post larval rearing commenced
immediately. Here, the experiment lasted for twelve weeks at a stocking density of 150 fish per
concrete tank. At the onset of the feeding trials, 15 fry were removed from each experimental
tank and batch weighed. This was repeated weekly for 12 weeks. Three treatment diet namely
Commercial feed (CF), Maggot (MM) and Mixed zooplankton (MZ) were used to feed the post
larvae replicated thrice in a completely randomized design. Fish growth performance parameters
measurement were conducted weekly through to the 12" week of culture. During each
measurement, weight of fifteen fishes was taken and recorded using electronic sensitive
weighing balance to the nearest 0.01g and their length taken on a measuring board and recorded
to the nearest 0.1cm respectively. Temperature, DO, pH, ammonia and nitrite values of the

various test tank water were recorded weekly.



2.4 METHOD OF DATA ANALYSIS

The methods of data analysis applied in this study are mainly the linear trend analysis for time
series and the linear regression analysis for the relationship between two random variables. The
both methods adopted in this study are based on the least squares methods of estimation of model

parameters in order that the prediction error in minimized.

2.4.1 LINEAR TREND ANALYSIS:

Let y, be a random variable indexed by time, t. The changes in y, with respect to t is
represented in the model:

y: = a+ bt + e, (1)

where a and b model parameters representing the intercept and slope respectively and e; is the
error associated with the prediction of y,, believe to be normally distributed with mean equal to
zero and homoscedastic.

Using the least squares method as mentioned earlier, with n observations taken on the random

variable,a and b are estimated as

a= V=1Vt _ bZ?:1 t
n n

(2)

nyr t— Y1 nt
h= Zt—an’t i _Zt—lnyt th—l 3)
nyi—1tt— iz t)

Using the estimates of a and b in Equations 2 and 3, the predictive model is given as
Y. =a+bt €))

Hence, for any given time, t, the random variable, y,, can be predicted and the prediction error

determined as
e =y:—3:(5)
(Neter, Wasserman, & Kutner, 1995)

The performance of the model can be evaluated using the Mean Absolute Percentage Error
(MAPE) given as



MAPE—— Iet _ Zb’t )’t

(VedExcel, 2021)

2.4.2 LINEAR REGRESSION ANALYSIS:

Let X be an independent random variable taking values, x; Vi = 1,2,3,+:-,n. Let Y be a second
random variable denoted as the dependent variable taking values, y; Vi =1,2,3,---,n. The
relationship between X and Y can be represented with the model:

yi =a+bx; +e;,(7)

Where a and b are the regression parameters denoting the intercept and slope respectively, e; is
the error or residual associated with the prediction of the ith dependent variable with the model
on the assumption that the relationship between X and Y is linear, and the e; is normally
distributed with constant variance (Neter, Wasserman, & Kutner, 1995; Drapper & Smith, 1998).

The parameters are estimated; therefore, by the following equations:

XY XX
== IS5 ®)
_ nZ? 1x1yl Yi= leyL( 9
ZL 1 l (Z )2

Hence, the predictive equation is given as,
yi =a+ bxl(lo)

And the total sum of squares of the predicted variable, y;, is given as

zn:(}’i ~-y)? = zn:()’i - 9%+ Zn:(yi —-y)*(11)
= =1 =1

From Equation 11, the regression sum of squares and the error sum of squares are given

respectively as,

n n
S5, =Y ¥i= Y 52 (12)
i=1 i=1

n
SSe — Zylz (Zl 1y1) (13)
i=1
The performance of the predictive model of Equation 7 is evaluated with the following ANOVA
table:
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Table 1: ANOVA Table

Sum of Degree of Sum of Squares Mean Squares F-Ratio
Squares Freedom
Regression 1 i , i , i , i ,
Zyi_zyi MSr:Zyi_Zyi
i=1 i=1 i=1 =1
n 2
Error n=2 o (ERay)? s g2 — @y _ Ms,
V- MS. = i=1i n F_MS
=1 n ¢ n—2 €
n
Total n—1 y_Z ~ (Z?:l)’i)z
‘ n
i=1

The F — ratio in Table 1 above is the calculated F — value which is compared to tabulated F —
value atar level of significance,1 numerator degree of freedom and n — 2 denominator degree of
freedom. The calculated F — value is henceforth denoted by F,, the tabulated F —value is
denoted by Figp .

The hypotheses of interest are

Ho:a=b=0
vs (14)
H,:a#b+0

The null hypothesis of Equation 14, H,, is rejected in favour of the alternative hypothesis, H,, if
Feat 2 Fap (15a)
Alternatively, a P —value, ay, described as the probability of rejecting a true null hypothesis in
the decision taken can be a guide in the decision making. If « is the level of significance; that is,
the the acceptable probability of committing a type 1 error then the null hypothesis of Equation
14, H,, is rejected in favour of the alternative hypothesis, H,, if
Q< a (15b)

Equations 15 (a and b) is the rejection criterion.
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3.0[DATA PRESENTATION AND ANALYSIS|
Table 2: Data on the age, weight and length of post larvae catfish fed on Commercial Feed,

Zooplankton and Maggot.

Comment [BJ3]: what about the survival
data of catfish fed different feeds

Age (Wks) CF Wt ZP Wt MT Wt CF Lt M ZP Lt MT Lt
0 0.07 0.06 0.07 4.60 4.56 4.56
1 11.51 11.37 11.09 7.29 5.74 7.01
2 24.04 23.56 22.71 9.85 9.06 9.46
3 37.60 36.56 35.71 13.41 10.38 11.90
4 52.32 50.56 49.71 15.97 12.67 14.35
5 69.06 65.89 64.71 18.53 15.02 16.80
6 87.56 81.89 81.71 21.09 17.34 19.25
7 108.26 99.22 100.71 23.64 19.66 21.70
8 130.71 117.21 120.71 26.20 21.97 24.15
9 155.22 136.70 142.04 28.76 24.29 26.60
10 180.88 156.70 164.04 31.32 26.61 29.05
11 206.85 176.70 187.04 33.88 28.93 31.50
12 233.85 198.37 210.04 36.44 31.25 33.95

In Table 2 above, the column labelled Age (WKks) contains the age in weeks of the selected post
larvae catfish, the column labelled CF Wt contains data on weight of post larvae catfish fed on
commercial feed, ZP Wt contains weight of post larvae catfish fed on Zooplankton, MT Wit

contains weight of post larvae catfish fed on maggots while CF Lt, ZP Lt and MT Lt contain the

length of post larvae catfish fed on commercial fed, zooplankton and maggots respectively.
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Table 3: Data on Age, Average Weight and Average Length of Post Larvae Catfish fed on the

three feed types
Age (wks) Mean Weight Mean Length

0 0.067 45733

1 11.323 6.6800

2 23.437 9.4567

3 36.623 11.8967
4 50.863 14.3300
5 66.553 16.7833
6 83.720 19.2267
7 102.730 21.6667
8 122.877 24.1067
9 144.653 26.5500
10 167.207 28.9933
11 190.197 31.4367
12 214.087 33.8800

In Table 3 above, the column labelled Age (Wks) contains the age of the selected post larvae
catfish in weeks, Mean Weight and Mean Length contain the average (mean) weight and average
(mean) length of the post larvae catfish feed on the three feed types considered in the study.

The relationship between time and the growth parameters (Weight and Length) of Post Larvae of
C. gariepinusfed on Commercial Feed, Mixed Zooplankton and Maggot is given in Figure 1

below.
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Time Series Plot of CF Wt, ZP Wt, MT Wt, CF Lt, M ZP Lt, MT Lt
250 Variable
—e— CFWt
—m— ZP Wt
— % - MT Wt
—h - CFLt
—p-- MZP Lt
—4— MT Lt

200

50

Fig 1: Relationship between time and the growth parameters (Weight and Length) of Post Larvae
of C. gariepinusfed on Commercial Feed (CF), Mixed Zooplankton (ZP) and Maggot (MT).

The growth index for the length and weight for post larvae fed on mixed zooplankton was
consistently lower than the other treatments and it is projected to further decrease with time in
comparison to the length and weight of post larvae fed on commercial feed and maggots

respectively.
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Trend Analysis Plot for CF Wt
Linear Trend Model

Yt = -36.91 + 19.536xt
EEE Variable
- —@— Actual
300 * —m— Fits
=2 — 4 — Forecasts

¥ Accuracy Measures
MAPE 193093
MAD 895
MSD 10291

CF Wit

Figure 2:Time series/trend analysis of weight of post larvae fed with commercial feed (CF).

The time series plot for the weight of the post larvae fed on commercial feed is depicted in
Figure 2 below. The further five weeks projection or forecast shows a little departure from
linearity. However, the linear trend is a fair estimate of the model which gave a forecast of
236.59g after the 13™ week and 256.13g, 275.7g, 295.20g and 314.74g after the 14", 15", 16"
and 17" week of projected culture period. The relationship was established using the time series

equation below:

W, = —36.91 + 19.536 ¢ (16)
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Trend Analysis Plot for ZP Wt
Linear Trend Model
Yt =-27.17 + 16.572 xt
00 Variable
» —9— Actual
250 7 —m— Fits
= J — - - Forecasts

* Accuracy Measures
MAPE 1375.27
MAD 5.20
MSD 3534

ZP Wit

Figure 3:Time series/trend analysis of weight of post larvae fed with mixed zooplankton diet
(zP)

The time series plot for the weight of the post larvae fed on mixed zooplankton diet is given in
Figure 3. The five weeks projection or forecast shows a little departure from linearity. However,
the linear trend is a fair estimate of the model which gave a forecast of 204.84g after the 13"
week and 221.41g, 237.98g, 254.54g and 271.12g after the 14" 15" 16" and 17" week of

projected culture period. The relationship was established using the time series equation:

W, = =27.17 + 16,572 + t (17)
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Trend Analysis Plot for MT Wt
Linear Trend Model
Yt = -3159 + 17.593 xt

S0 - Variable
’// —&— Actual

250 . —m— Fits

- — - — Forecasts

Accuracy Measures
MAPE 1557.15
MAD 7.02
MSD 64.14

Index

Figure 4:Time series/trend analysis of weight of post larvae fed with maggots (MT).

The time series plot for the weight of the post larvae fed on maggots is given in Figure 4 The five
weeks projection or forecast shows linearity. The linear trend is a good estimate of the model
which gave a forecast of 213.71g after the 13" week and 232.30g, 249.90g, 267.49g and 285.08g
after the 14", 15", 16" and 17" week of projected culture period. The relationship was

established using the time series equation:

W, = —31.59 + 17.593 * ¢ (18)
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Trend Analysis Plot for CF Lt
Linear Trend Model
Yt = 2.326 + 2.6455xt

50 - Variable
e - —a&— Actual
. —m— Fits
e - — Forecasts
40 - -

Accuracy Measures
MAPE 2.20528
MAD  0.26292
MSD 0.08944

30

CF Lt

20

Figure 5:Time series/trend analysis of length of post larvae fed with commercial feed (CF).

The time series plot for the length of the post larvae fed with commercial feed is given in Figure
5. The five weeks projection or forecast shows very linear relationship with the model. The
linear trend is a very good estimate of the model which gave a forecast of 39.36cm after the 13"
week and 42.01cm, 44.30cm, 47.30cm and 49.95cm after the 14" 15" 16™ and 17" week of

projected culture period. The relationship was established using the time series equation:

L, = 2.326 + 2.6455 x t (19)
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Trend Analysis Plot for M ZP Lt
Linear Trend Model
Yt = 1681 + 2.2597 xt

» Variable
40 o —— Actual
R —m— Fits
= 2 — - - Forecasts

Accuracy Measures
MAPE 295615
MAD  0.25106
MSD 010093

30

20

M ZP Lt

Figure 6:Time series/trend analysis of length of post larvae fed with mixed zooplankton diet
(ZP).

Figure 6 is the time series plot for the length of the post larvae fed with mixed zooplankton diet.
The projection or forecast for a five week period shows a near linear relationship with the model.
Perhaps, it was nonlinear between 0 and the 4™ week. The linear trend is a good estimate of the
model which gave a forecast of 33.16cm after the 13" week and 35.58cm, 37.84cm, 40.10cm and
42.35cm after the 14™, 15", 16" and 17" week of projected culture period. The relationship was

established using the time series equation:

L, = 1.681 + 2.2597 * ¢t (20)
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Trend Analysis Plot for MT Lt
Linear Trend Model
Yt = 2.10808 + 2.44918 xt
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Figure 7 :Time series/trend analysis of length of post larvae fed with maggots (MT).

The time series plot for the length of the post larvae fed with maggot feed is given in Figure 7.
The five weeks projection or forecast shows very linear relationship with the model. The trend is
a very good estimate of the predictive model which gave a forecast of 36.40cm after the 13"
week and 38.85cm, 41.30cm, 43.74cm and 46.19cm after the 14", 15", 16™ and 17" week of

projected culture period. The relationship was established using the time series equation:

L, =2.10808 + 2.44918 = t (21)
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Trend Analysis Plot for Mean Weight
Linear Trend Model
Yt = -3189 + 17.900xt
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Figure 8 : Time Series/Trend Analysis of mean weight of post larvae catfish fed the three fed
treatments.

The time series plot for mean weight of post larvae cat fish fed on the three feed treatments is

shown in figure 8. The trend equation was obtained as
Y = —31.89 + 17.90 * t (22)

with error measurements; MAPE = 1633.30, MAD = 7.05 and MSD = 64.49 and forecasts
given as 218.713g, 236. 613, 254.513g, 272.414g and 290.314g for the 13" week, 14™ week,
15" week, 16" week, and 17" week respectively.
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Trend Analysis Plot for Mean Length
Linear Trend Model
Yt = 2.0382 + 245147 xt

=0 Variable
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Figure 9: Time Series/ Trend Analysis of mean length of post larvae cat fish fed on the three
treatment diets.

The time series plot of meant length of post larvae catfish fed on the three treatment diets is
shown in Figure 9. The trend equation was obtained as

Ve = 2.0382 + 2.45147 * ¢ (23)

with error measurements; MAPE = 0.596231, MAD = 0.049439 and MSD = 0.006686 and

forecasts given as 36.3587cm, 38.8102cm, 41.2616¢m, 43.7131cm and 46.1646 for the 13™ 14"
15", 16" and 17" week respectively.
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REGRESSION ANALYSIS OF MEAN LENGTH AND MEAN WEIGHT
The scatter plot of the relationship between Mean Length (the dependent variable) and mean

weight (the independent variable) is shown in Figure 9.

Scatterplot of Mean Length vs Mean Weight
35

30

25

Mean Length

0 50 100 150 200
Mean Weight

Figure 10: A scatter of the relationship between mean length of post larvae catfish and mean
weight.

The scatter plot is suggestive of a linear relationship hence, a linear regression model is adopted
for the prediction of the relationship between the two variables.

The predictive model was estimated as

Mean Length = 6.591 + 0.13497 * Mean Weight (24)
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Table 4: ANOVA TABLE FOR REGRESSION OF MEAN LENGTH ON MEAN WEIGHT

Sum of Squares | Degree of Freedom | Sum of Squares | Mean Squares | F-Ratio | P-Value
Regression 1 1077.63 1077.63
Error 11 16.22 1.47 730.82 | 0.000
Total 12 1093.85

Now, the null hypothesis, a = b = 0, is rejected since the p —value 0.000 is less than the 0.05 at

the 5% level of significance and accept the alternative, H,: a # b # 0.

Statistical analysis of data obtained for the study revealed that: the growth index for the length

and weight for post larvae fed on mixed zooplankton was consistently lower than the other
treatments; the linear trend for weight of post larvae fed on commercial feed is a fair estimate of
the model which gave a forecast of 236.59q after the 13" week and 256.13g, 275.7g, 295.20g
and 314.74q after the 14™, 15" 16™ and 17" week of projected culture period; the linear trend is
a fair estimate of the model for weight of post larvae fed on zooplankton which gave a forecast
of 204.84q after the 13" week and 221.41g, 237.989, 254.54q and 271.129 after the 14", 15"
16" and 17" week of projected culture period; the linear trend is a good estimate of the model
for weight of post larvae fed on maggot which gave a forecast of 213.71q after the 13" week and
232.30g, 249.90q, 267.49g and 285.08g after the 14", 15" 16" and 17" week of projected
culture period; the linear trend for length of post larvae fed on commercial fed is a very good

estimate of the model which gave a forecast of 39.36cm after the 13" week and 42.01cm
44.30cm, 47.30cm and 49.95cm after the 14", 15" 16" and 17" week of projected culture

period; the linear trend is a good estimate of the model for length of post larvae fed on
zooplankton which gave a forecast of 33.16cm after the 13" week and 35.58cm, 37.84cm,
40.10cm and 42.35cm after the 14", 15" 16™ and 17" week of projected culture period; the
trend for the length of post larvae catfish fed on maggot is a very good estimate of its predictive
model which gave a forecast of 36.40cm after the 13" week and 38.85cm, 41.30cm, 43.74cm and
46.19cm after the 14™ 15" 16" and 17" week of projected culture period; the trend of mean
weight of post larvae catfish fed on the three feed types is a good estimate of the predictive
model that gave forecasts of 218.713g, 236. 613g, 254.513g, 272.414g and 290.314g for the 13"
week, 14™ week, 15" week, 16" week, and 17" week respectively; the trend of mean length of

post larvae catfish fed on the three treatment diets as forecasted with the predictive model are
24




36.3587cm, 38.8102cm, 41.2616¢cm, 43.7131cm and 46.1646 for the 13" 14", 15™, 16™ and 17"
week respectively and; the linear regression model was found to be significant for the
relationship between mean length and mean weight thus, the length of post larvae catfish in the
studied population can be predicted from their weight using the regression model. This certainly
adds value to the work because it is easier to measure the weight of post larvae catfish, without
causing injury, than their length.
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The ability of fish to consume the ability of fish to consume the feed given will affect the size of
the feed conversion rate (FCR). The amount of feed remaining at the time of feeding can also
indicate the high and low FCR value. The more feed that remains, the higher the FCR value and
vice versa. According to the literature, feed conversion (FCR) is the amount of feed needed to
produce the same weight of fish. The lower or smaller the feed conversion value, the greater or
more efficient the feed utilization.

Several studies have reported that when the protein content of feed is too high, only part of it will

be used to make new protein, while the rest will be converted into energy. Feed with high protein

levels, the composition of other feed constituents such as carbohydrates and fats becomes less, so

it can cause the proportion of non-protein at higher protein levels to allow protein catabolism to

be large because catabolism requires 30% of energy in the absorption process compared to

carbohydrates which are only 5%.

Survival (SR) can be definedThe results of the analysis of variance showed that different

feedings on the SR of catfish larvae.......????

according to several studies that the size of the survival is influenced by internal factors

including sex, offspring, age, reproduction, disease resistance and external factors including

water quality, stocking density, amount and composition of amino acid completeness in feed

(Hepher,

4.0 SUMMARY AND CONCLUSION

The study has successfully evaluated the growth parameters (weight and length) of post larvae
catfish fed on Commercial feed, Zooplankton and Maggots. The experiment was carried out at
the hatchery unit, Animal and Environmental Biology (AEB) Animal house, Delta State

University
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