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DIFFERENT GROWTH PERFORMANCE - TILAPIA
(OREOCHROMIS NILOTICUS) IN USING TWO DIFFERENT TYPES OF
FEED AT HOA MY RESERVOIR, THUA THIEN HUE PROVINCE, VIETNAM
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Abstract: Aquaculture is a kind of method for utilizing the potential of available water areas such
as at Hoa My reservoir. The Tilapia (Oreochromis niloticus) with average weight of 20.3 g is a
candidate for developing aquacultural activities. Objective find the effect of different protein level:
industrial feed (35% protein) and blended feed (21% protein) on growth performance, survival rate
parameters of fish. The fingerlings were stocked in four cages (3.5x 2.5x 1.5 meter each),
surrounded by fishing net. The temperature, pH and DO parameters were recorded 2 times per day
at 7am and 2pm, being calculated as an average value at 7 days interval. Growth measurements of
Tilapia relating to the weight and length of fish were recorded at 15 days intervals. The findings
show that Hoa My reservoir seems a potential with stability of pH (6.8-7) and DO (4.5-5.4 mg/).
The survival rate (SR) in the blended feed is 89,7% and the industrial feed is 94,7%. The feed
conversion ratio (FCR) of fish fed by blended feed and industrial feed is 1.6 and 1.42, respectively.
It means that the industrial feed had higher economic efficiency 175.000VND, compared with the

blended feed in same environmental conditions.

Keywords: reservoir; Tilapia; water parameters; nutrition; economic efficiency.

1. INTRODUCTION

Aquaculture seems as the fastest growing
food-production sector in the world. Aquaculture
contributes to the economy and has the potential
for mitigating environmental impacts (Silva and
Soto 2009) because of the advantage of fish
characteristic, requiring less than 2 kilograms of
feed for providing each kg product. This
characteristic show the most efficiently
producing aquatic animals in terms of the feeds
- associated with the amount of water use
(Verdegem, Bosma, and Verreth 2006). People
nowadays require the amount of fish as food
and as human population increases and natural
fisheries resources diminish, this promotes an
increasing market demand because fish contains
very high quality protein and it has sufficient
amounts of all the essential amino acids for
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maintenance of lean tissues. This makes it
become important food for humans (Obe 2014).
It is a reason for the overexploitation of
fisheries resources due to overcapacity and over
fishing. Therefore, it is a motivation for
increasing aquaculture production to supplement
the market demand of fish and fish products in
order to protect the natural fish resources and
water environment.

Following the status report about the safety
of reservoirs from the Ministry of Agriculture
and Rural development, in which more than
200 reservoirs in the central region of Vietnam
were statistically reported (Kham 2014). There
are over 50 reservoirs in Hue Province, as
irrigation lakes and hydroelectric reservoirs,
with a total capacity up to several billion m® of
water. There are some examples of reservoirs
for irrigation such as Truoi lake (55 million m’ ),
Khe Ngang lake (15 million m®), Hoa My
reservoir (9.67 million m®). They are considered
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to be potential for aquaculture activities, because
of good water sources. First of all, these sources
aren’t uncontaminated from excessive nutrients,
chemicals and heavy metals because these areas
are far from villages and cities. The second
criteria of these places are the availability of the
large volumes of water which can supply water
for commercial fish farming.

Even though, fresh water has been a traditional
system long time ago but its development is less
than that of saltwater and brackish because of
economic efficiency for farmers. We can
develop aquaculture in fresh water by choosing
potential areas and economic fish species. It is a
reason that this research aims to conduct at Hoa
My reservoir in Phong Dien district, Hue
Province, with the water capacity of 9.67
million m3 and the basin area of about 37 km?2.

The species selected to portray the potential
yield in Hoa My reservoir for aquaculture
production is Tilapia, a kind of fresh fish, which
was imported into Viet Nam several centuries
ago because of high quality and quantity,
commercial efficiency and adapt to Vietnam
regional conditions. Moreover, Tilapia are
selected to culture in 100 nations in the tropical
as well as sub-tropical regions and are known as
the third most important cultured fish group in
the world, after carps and Salmonids.

Tilapia culture is considered one of the
fastest growing in farming activities. There are
many advantages in selecting Tilapia because of
the rapid growth rates, high tolerance to the low
water quality, ease of spawning, efficient feed
conversion (FCR), resistance to disease and
good acceptance of consumer, these characteristics
make Tilapia a suitable fish for culturing.

Moreover, choosing feed for rearing Tilapia
with the different proteins because protein are
the most important nutrients for mobilization
and formation of fish body tissues (Silia Maria
de Negreiros Sousa, André Freccia, Lilian Dena
dos Santos, Fabio Meurer, Lucélia Tessaro
2013) for the growth performance of Tilapia in
the same environmental conditions. From all of

these reasons, our research aimed at determining
the growth performance of Tilapia rearing by
two different types of feed with industrial feed
containing 35% protein and blended feed
containing 21% protein at Hoa My reservoir,
Phong Dien district, Thua Thien Hue Province.

2. DESIGN OF EXPERIMENT

2.1 Experimental Cages

Four cages were built by fishing net with size
(3.5x 2.5x 1.5 meter) and the water level was
maintained at 4/5 capacity in all cages
throughout the period of the experiment with the
same management practice at Hoa My reservoir
in Phong Dien district, Hue province from
January 5th, 2011 to May 5th, 2011.

2.2 Experimental Diets

All cages are separated into two types, it
mean that experimental cages Al1&A2 using
industrial feed (Table 1) with 35% of protein
which come from Lai Thieu company, Binh
Duong province, Vietnam and experimental
cages B1&B2 using blended feed (Table 2) with
nearly 21% of protein from the formula of HUE
Fish Hatchery at Thien An Hill, Hue Province
with rice bran 60% + corn flour 20% + fish
flour 20%. So, roles of protein considered the
dietary macronutrient which is essential in
nutritional studies because protein demonstrates
the fish feed cost or greatly affecting the fish
weight gain.

2.3 Experimental Fish

Fingerlings, 360 heads of fish were fed in
two-cages A with the mean average weight of
20.3 +£ 0,8 g and 10.4 + 0.14 cm long and 360
heads of fish were feed in two-cages B, which
has the mean average weight of 20.3 = 0.96 g
and 10.3 £ 0.13 cm long. All fish in the
experiment were obtained from HUE Fish
Hatchery at Thien An Hill, Hue Province. They
were fed at the same time, rearing for 4 months
in the same experimental conditions. During this
adaptation period, the changes of weight and
length of fish were recorded 2 times/month.

3. METHOD

3.1 Feeding Regime and Management
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Experimental diet was offered spreading by
hand for each cage. Analyzing the feed
conversion ratio (FCR) and the survival rate
(SR) are essential because the feed conversion
ratio FCR = total feed (kg)/ amount of increased
weight (kg) and the survival rate SR (%) =
harvested heads / initial heads (EI-Sheriff and
El-Feky 2009b). Physicochemical analysis of
water includes water temperature, pH and DO
(Yatawara and Hettiarachchi 2010), which was
measured using Mercury Thermometer (0.5),
PH test of CP company at Dong Nai Province,
Vietnam and WalkLAB machine respectively.
Temperature, pH and DO are checked 2 times
per day at 7.am and 2.pm, and during 7 days in
the experimental period.

3.2 Statistical Analysis

All data were subjected to analyze by Excel
program. Especially, the weight of fish was
analyzed by ANOVA method in order to test the
effects of the different diets on fish performance
and whether significant (p<0.05) differences
were found.

4. RESULTS AND DISCUSSION

The recorded values (Table 3) showed
suitable environmental conditions for rearing
Tilapia in four cages at Hoa My reservoir
during the experimental period. Firstly, the
values of pH was lowest at 6.8 and highest at 7.
This interval is optimum for Tilapia (El-Sheriff
and El-Feky 2009a) because it was concluded
that feed conversion ratio (FCR) of Tilapia
raised at pH 6-9 and the water pH 7-8 could be
more suitable 7ilapia culture for its optimum
growth performance and survival rate. Secondly,
Table 3 shows that there are the lowest and
largest amounts of DO (4.5mg/l and 5.4 mg/l
respectively). This range of DO is suitable for
the growth performance of this fish following
(Watanabe et al. 1990) the recommended 3mg/I
as the minimum DO level. If this DO level is
lower, the adverse effects occur through cage
culture of Tilapia in freshwater system. Therefore,
based on the above pH and DO level, Hoa My
reservoir with the large amount of water for

agricultural irrigation activities is considered a
potential fresh water area to develop Tilapia.

Another factor affecting the growth of
Tilapia is temperature. In Table 3, the temperature
values in the period from January 12" to
February 12"/2011, the temperature was under
20°C, there was a decrease in the growth
performance of Tilapia. Following (Mirea et al.
2013), they showed that the temperature range
20 — 30°C was suitable for intensive culture of
Tilapia regarding the optimum growth performance
and survival rate. Determined by the experimental
measurements at the beginning and end of the
experiment, the environmental conditions such
as DO, pH and temperature affected on all of
four cages, are the same. It means that the goal
of this paper is kept in order to demonstrate the
effects of different feeds on the growth
performance of Tilapia.

Since the successful result of rearing fish,
based on the provision of the suitable and
economical fish feeds, we need to select locally
available feedstuff, they may be the available
agricultural products in purposing of reducing
the price of complete feeds (Ochieng and
Munguti 2014). The goal is the profitability of
fish production, being partially hinged on the
ability for formulating the economically viable
feed which support the efficient growth and
healthy fish (Furuya and Furuya 2010).

Due to the rising cost of commercial Tilapia
feeds, we were looking for alternative feeds.
With permission from the Hue Hatchery
operators, the above blended feed was chosen.
After that, this blended feed and Lai Thieu
industrial feed were used, rearing Tilapia in
cage culture in experimental area at Hoa My
reservoir. At the end, we had some following
results. General characteristic of fish growth
indicates that a growth rate of weight gain is
higher than length parameters.

Figures 1 and 2 demonstrated that the
coefficient b in the length — weight rate of
Tilapia rearing using blended feed, being lower
than that using the industrial feed. This is due to
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the different nutrition having different protein.
In addition, the table 1&2 of nutrient elements
show that the amount of protein in the industrial
feed is 35% and in the blended feed 21%
approximately. Different dietary protein levels
(21 % and 35%) clearly influenced the growth
of Tilapia during the experimental period and
was obtained using ANOVA analysis with
results F > Ferit (P = 0.05) as shown in Table,
7.2,73,74,17.5,7.6,7.7,7.8 and 7.9, with the
exception of Table 7.1 having F <Fcrit showing
no difference in the growth rate of fish (P =
0.05). According to (Mabroke et al. 2012) their
results could be concluded that the dietary
protein up to 35% provides good performance
for Tilapia.

Tilapia growth obtained at the end of the
experimental period were summarized in table
4&5 and graphically presented in Figures 1 and
2. The following is a critical analysis of the
most significant results, namely, the survival
rate (SR) and the feed conversion ratio (FCR).
SR of Tilapia using the industrial feed was
94,7%, compared with 89,7% of the blended
feed. Feed conversion factor (FCR) was 1,42 g
feed /g gain biomass (in an industrial feed type),
1,61 g feed/g gain biomass (in a blended feed
type) (Table 5).

5. COST ANALYSIS

Table 6 shows that it is calculation about an
economic efficiency of this study with Tilapia
price at here being 30.000VND. After calculation,
income of Tilapia using industrial feed, blended
feed was 1.230.000VND, 1.055.000VND
respectively. In comparison, income of rearing
Tilapia using the industrial feed was higher than
the blended feed, being 175.000VND.

6. CONCLUSION

Hoa My reservoir is an example about the
potential areas, with the large amount of water
to develop aquaculture by rearing Tilapia
because of two reasons. Firstly, stable pH (6.8-
7) with agreement of the findings (El-Sheriff
and El-Feky 2009a) in water pH 7-8 could be
very suitable to Tilapia culture and second is

DO (4.5 - 5.4 mg/l), being great for successful
fish production in good oxygen management
(Watanabe et al. 1990) and (Mallya 2007),
oxygen is essential to the survival (respiration)
of Tilapia in order to sustain healthy fish. It can
increase growth rates, reduce the food
conversion ratio (FCR) and increase Tilapia
production. In addition, avoiding rearing fish in
the low temperature period because the low
temperature in early two months (January and
February, 2011) makes Tilapia grow slightly
and lethal condition and fish began to grow
significantly from March, 2011 in the
experimental period.

Tilapia fingerlings with average weight 20.3
g were more suitable for cage culture with
amount of feed-protein 35% for optimum
growth performance and survival rate than
blended feed with protein 21% under similar
experimental conditions because high protein
contains high levels of essential amino acids,
seems attractant in aqua-feeds, it also help
promoting rapid ingestion in many farmed fish
species. Moreover, two kinds of feed both have
economic efficiency for farmers and this
research recommended utilizing dietary sources
in the local areas such as rice, corn and fish
flour, which are cheap and readily available in
order to increase the income for farmers who
lacks of finance in buying industrial feed.
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period of Time (day) A. Tilapia price 30.000 Dong kg 30.000 Dong kg
B: Total purchases(Dong) 1.300.000
Figure 2. Effect of different feeds on Tilapia - Offspring o0
- Feed 1.210.000
length (cm) C. Total sales (Dong) 2.530.000
D. Income (Dong) 1.230.000

Table 1. The nutrion’s parameters Table 7. COMPARATIVE ANOVA about

of industrial feed the growth rate of Tilapia in industrial feed
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Table 3. Temperature, DO, pH during Table 7.2. Comparison of 7ilapia weight
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T e
15 1-121 20.3=0.78 49=039 69=013 Golumn 2 n 8611 2870333 BA4TED
213 1-191  187=036 S4=050 69=018 ANV
3200271 1859 =083 3.2=035 6.8=0.10 Source o Variaton S8 af s £ Pvalie_Feit
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8:282-63 245 =083 41=046 69=0.10 . . . .
5 73.133  234-0093 P 692005 Conclusion: F >Fcrit, difference in the
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11:223-283 226=177 53=040 6.8=0.12
12:283-44  21.0=1.14 54=042 7.0=0.10 Table 7.3. Comparison of Tilapia weight
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Conclusion: F > Fcrit, difference in the
growth rate of fish (P = 0.05)
Table 7.4. Comparison of Tilapia weight

Conclusion: F > Fcrit, difference in the
growth rate of fish (P = 0.05)
Table 7.7. Comparison of Tilapia weight after

after rearing of 60 days rearing of 105 days
SUMMARY
SULIMARY Grougs Count Sum Average  Variance
Groups Count  Sum  Average  Variance column 1 20 51362 1712133 770706
Calumn 1 30 0252 G7.50667  3.16892 Colurmn 2 kil 36752 1925067 124 4606
Calumn 2 n 16931 56.43667 080792 ANOVA
ANCVA Seurce of Variaion S5 il MS F Bvalie  Foit
Source of Vanaticn S8 ar s F P-vgiue  Fonit Between Groups 35858500 1 3558509 3520528 261E-26 4.006472
Betwaen Groups 1838174 1 1838174 9244395 248E-37 4006873 Within Groups 5862.572 58 101.0789
Within Groups 115.3283 58 108842
Total 41447668 88
Total 1953502 59

Conclusion: F > Fcrit, difference in the
growth rate of fish (P = 0.05)
Table 7.5. Comparison of Tilapia weight

after rearing of 75 days

SUMMARY

Groups Count Sum Average  Variance

Column 30 3073 1024333 371.22508

Calumn 2 30 22653 7551 1.134034

ANOVA

Source of Variation 83 df M3 r P-value  Ferit
Between Grouos ~ 10872.99 1087289  672.0208  1.38E-33 4.006873
Within Groups 938.4137 38 16.17985

Total 18174 59

Conclusion: F > Fcrit, difference in the
growth rate of fish (P = 0.05)
Table 7.6. Comparison of Tilapia weight
after rearing of 90 days

SUMMARY
Grougs Count Sum Average \Varignee
Calumn 1 30 40358 1345267 4565582
Calurn 2 30 20194 9731333 903202
ANGVA
Source of Variaiion 83 df M3 F Pvaive  Fot
Between Groups  20772.48 1 2077248  TaU.B622  511E-35 4006873
Within Grougs 1585973 &8 27.34437
Taotal 22368.46 &0
8. REFERENCES

Conclusion: F > Fcrit, difference in the
growth rate of fish (P = 0.05)
Table 7.8. Comparison of Tilapia weight
after rearing of 120 days

SUMMARY

Groyps Count Sum Average Varignce

Column 1 30 62216 2073867 1463964

Column 2 a0 44468 148.2267 9950061

ANCVA

Source of Wariation 33 af 3 F P-value  Ferit
Between Groups 5240858 1 5249858 428981  19UE-28 4.006873
Within Groups 7131273 58 122,953

Tatal 5062086 59

Conclusion: F > Fcrit, difference in the
growth rate of fish (P = 0.05)
Table 7.9. Comparison of Tilapia weight

after rearing of 135 days

SUMMARY

Groups Couni Sum Average varianice

Calumn 1 30 74139 24713 109.907

Column 2 30 5357.2 1785733 67.48064

ANCYVA

Souice of Variation 55 df M3 F Pyalue F ot
Between Groups  70800.25 1 70650025 7948721 18E-35  L.008E73
Within Groups 5144.242 58 #0.59382

Total 7964449 989

Conclusion: F > Fcrit, difference in the

growth rate of fish (P = 0.05)
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Tém tit:
SU TANG TRUONG KHAC NHAU CUA CA RO PHI (OREOCHROMIS NILOTICUS)
DO SUDUNG HAI LOAI THUC AN KHAC NHAU TAI HO HOA MY,
TINH THUA THIEN HUE, VIET NAM

Nudi trong thity san la phwong phdp dé tin dung tiém ndng vimg nude & cdc dap nhw ho Hoa My.
Cd ré phi van véi trong lwong trung binh 20,3g duwoc la vmg cir vién cho viéc phdt trién nghién ciiu.
Mouc tiéu la tim ra anh huong cua mirc do protein khdc nhau: thirc an cong nghiép (35% protein) va
thirc dn phéi trén (21% protein) 1én tang trucng, ty 1é song cia cd. Cd giong nudi trong bon long
(3.5 x 2.5 x 1,5 mét), bao quanh bang lwéi danh ca. Nhiét do, pH va oxy hoa tan (DO) dwoc ghi 2
lan méi ngay, lic 7 gio sang va 2 gio chiéu, dwoc tinh véi gid tri trung binh trong 7 ngay. Po toc do
ting trudng ciia cd ré phi vé trong lirong va chiéu dai trong khodng 15 ngay.

Két qua cho thay ho Hoa My rat tiém nang véi sw on dinh ciia pH (6,8-7) va DO (4,5-5,4 mg/l) cho
phat trién nuéi trong thity san. Ty 1é song (SR) thirc an phoi trén la 89,7% va thire dn cong nghiép
la 94,7%. Ty 1¢ chuyén doi thirc dn (FCR) cia cd nudi bang thire an phéi trén va cong nghiép lan
et la 1,6 va 1,42 ¢6 nghia la thire dn cong nghiép c6 hiéu qua kinh té cao hon 175.000VND so vi
thirc an phoi trén trong diéu kién méi trieong nhw nhau.

Tir khoa: Dap nude; Ca rd phi; chi sé méi truong nude; dinh dudng; hiéu qua kinh té.
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