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ABSTRACT 

This study was done to explore the effect of replacing mustard oilcake by linseed oilcake in feed on the 

growth performance of Nile Tilapia (Oreochromis niloticus). Mustard oilcake (MOC) was replaced by 

linseed oil cake (LOC) at three different level 0%, 50% and 100% to prepare three different types of diets. 

Diets were prepared with about 18% analyzed crude protein content. Fingerlings were kept in three happa 

with three replications for each diet in completely randomized design (CRD). Fish of average weight 5.31 g 

were stocked in happa having size 1.5m×1.5m×1.2m. The experimental fish were fed 3% of their body 

weight per day, once in the morning for five months continuously. No significant difference (p>0.05) in 

final mean weight, final total weight, average daily weight gain (DWG), survival rate, extrapolated gross 

fish yield (GFY), extrapolated net fish yield (NFY) and apparent feed conversion ratio (AFCR) among 

different treatments were observed. Hence, linseed oilcake can be used as the substitute in the feed of tilapia, 

if it is locally available. 

 

Keywords: Mustard oil cake, Linseed oil cake, Growth performance, Nile Tilapia. 

 

INTRODUCTION 

About 5% of total area of Nepal is occupied by 

different freshwater aquatic habitat (Bhandari, 

1992).The Himalayas of Nepal are well known for 

their running and standing waters supporting more 

than 200 species of fish are described from the 

Himalaya drainage system of Nepal (Shrestha, 1995). 

The total fish production of Nepal is 64900 metric ton 

in which fish production from aquaculture practice is 

43400 metric ton and fish production from capture 

fisheries is 21500 metric ton (DoFD, 2014/2015). 

Fish species such as Tilapia can be included for 

aquaculture production as it is suitable for warm 

water zone of terai for better growth and 

production. Tilapia is a common name for a large 

group of fish species within the family Cichlidae. 

Tilapia is classified into 3 genera, Tilapia, 

Sarotherodon and Oreochromis based on 

reproductive behavior (Teichert-Coddington et al., 

1997). Nile tilapia is commercially cultured species 

around the world under genus Oreochromis. 

Nile Tilapia was introduced to Nepal in 1985 and 

kept at various government farms for its evaluation 

(Panth, 1993). Two species of tilapia Oryochromis 

niloticus and O. mossambicus were introduced in 

Nepal for the first time from Thailand in 1985 

(Shrestha, 1994). 

Nile Tilapia (Oryochromis niloticus) is the most 

important fish species on account of its fast growth 

rate, easy to reproduction, resistant to disease and 

poor water quality, adaptability to a wide range of 

culture condition and high consumer acceptability 

(Macintosh & Little, 1995). Worldwide it is named 

as Aquatic Chicken (Pillay, 1999 and Fitzsimmon, 

2000). It has not reached the farmers to large extent 

for culture because of its prolific breeding behavior 

(Shrestha, 2004). 

Nile Tilapia is a tropical species that prefers to live 

in shallow water. The lower and upper lethal 

temperatures for Nile Tilapia are 11-12°C and 

42°C, respectively, while the preferred range is 

from 31 to 36°C. The females incubate egg in their 

mouth and can collect fries in mouth if there is any 

danger. Thus, it is considered as a prolific breeder 

and can over populate a pond in short time period. 

Various feed stuffs of plant and animal origin are 

being used to make supplemental feed for fish. 

Ingredients of plant origin like linseed oilcake and 



Suraj Babu Ghimire and Rahul Ranjan 

11 

mustard oilcake are also used in industries to make 

aqua feed. Linseed meal or Linseed oilcake is the 

byproduct of oil production from linseed (Linum 

sps.), also called flaxseed. Linseed meal is a protein 

rich feed containing 31.5% protein, crude fiber 

9.5%, calcium 0.4% phosphorus 0.8% and ash 6% 

(Declercq, 2006). Linseed oil is predominantly 

composed of PUFA, C18:3 (linolenic acid or 

omega-3), C18:1 (oleic acid or omega-9) and C18:2 

(linoleic acid or omega-6) (Mayombo et al., 1997 

and (Sauvant et al., 2004).The protein profile of 

linseed meal is relatively poor in lysine. Linseed 

meal can be a source of protein in fish diets. 

However, due to its amino acid imbalance and the 

presence of anti-nutritional factors like mucilage, 

tannins, phytates, cyanogen phytoestrogen (Francis 

et al., 2001), use of linseed meal in fish feeds is 

limited.  

Mustard oil cake is the byproduct which is 

generated after the extraction of oil from mustard 

seed. The composition of mustard cake varies with 

the variety of growing condition and processing 

methods. Crude protein content varies from about 

20%-40%, crude fiber 8.5%, 21% lipid, 8% ash and 

protein is rich in lysine and sulphur containing 

amino acid which are limiting in cereal protein 

(Devi & Devi, 2011). 

Mustard oilcake contains major ANF like tannins, 

glucosinolates, phytates and linseed oilcake also 

contain ANF like mucilage (Slominiski et al., 

1999), tannins, phytates, antipyridoxine, cyanogen 

(Francis et al., 2001). However, these oilcakes are 

used as feed ingredients to make supplemental aqua 

feed in industries. 

So, linseed oil cake and mustard oilcake both 

contain various nutrients as well as  anti-nutritional 

factors to certain extent as in all plant protein 

sources and present study mainly aims to 

investigate the effect of replacing mustard oil cake 

with linseed oil cake in different proportions on 

growth performance of Nile Tilapia. 

MATERIALS AND METHODS 

Present experiment was conducted at Corona of 

Agriculture, Chitrawan-8, Shankar Chowk, 

Chitwan. The experiment was conducted in happa 

fixed in one of the commercial fish production 

pond. 

Nine nylon happa of same size 1.5m × 1.5m × 1.2m 

were used for experimental purpose. All these 

happa were suspended in three different clusters in 

a single pond. Pond was pre-limed and pre- 

fertilized. Happa in this pond were suspended by 

tying to bamboo poles with stone pieces as sinkers 

at the bottom. Freshwater from a bored tube well 

was filled in pond at regular interval to maintain the 

water depth of about 1.2 m in pond and 1m in 

happa. 

The experimental design for present research was 

completely randomized design (CRD) with three 

feeds as treatment T1 (Feed I), T2 (Feed II) and T3 

(Feed III). Each treatment was replicated thrice in 

different cluster. Altogether 10 fish were stocked in 

each happa. Thus stocking density was 4.44 fish per 

sq. meter. Stocking was done on 17
th
 February, 2015. 

Fingerlings of O. niloticus of mixed sex were 

collected from the production pond of “Corona of 

Agriculture” using a sein. Fingerlings were sorted 

and only uniform sized were selected for stocking. 

Individual weights of 10 fish were taken and batch 

weights of fish to be stocked in a happa were also 

recorded. 

Three experimental diets were formulated using 

mustard oilcake, linseed oilcake, rice bran, maize 

flour and wheat flour as diet ingredients which 

were procured from local market.  Vitamin and 

Mineral premix (Agrimin) was also mixed in each 

type of feed at the rate of 1%. Crude protein content 

of different feed ingredients and formulated feed 

were analyzed by Kjeldahl method. Feed 

formulation was done using MS-Excel solver. Feed 

ingredients were mixed according to requirement 

and feed was prepared. 

 

Table 1. Crude protein content of different feed ingredients. 

S. No. Ingredients Crude Protein Content 

1 Mustard Oilcake 23.05% 

2 Linseed Oilcake 22.75% 

3 Rice Bran 10.01% 

4 Maize flour 9.85% 

5 Wheat flour 9.80% 
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Table 2. Ingredients used in different feeds. 

S. No. Ingredients Inclusion percentage 

Diet I Diet II Diet III 

1 Mustard Oilcake 60 30 0 

2 Linseed Oilcake 0 30 60 

3 Rice Bran 20 20 20 

4 Maize flour 10 10 10 

5 Wheat flour 10 10 10 

Assumed CP Content 17.80 17.71 17.62 

Analyzed CP Content 17.60 17.50 17.50 

 

Feeding of fingerlings started from next day of 

stocking in happa. The experimental fish were fed 

at 3% of their body weight per day for five month 

continuously. Feed for next month was adjusted 

according to monthly weight sample. Feeding was 

done once early in the morning around 9.00 to 

10.00 am. 

All the fish in happa were scooped out using scoop 

net for growth check. Growth check of fish was 

done monthly during which weight record of 

individual fish was taken with the help of digital 

balance. This was done on morning time to avoid 

stress to fish. Mortality during a month period was 

also noted during sampling. Water quality 

parameters like temperature, dissolved oxygen 

(DO), pH and transparency in terms of Secchi’s 

disc reading were studied weekly using various 

equipments. 

Analysis of experimental data was done using the 

following formulae 

 

                               
                                             

                     
 

 

                      
                           

                  
 

 

      

                          
                          

                           
 

 

 

                            
                           

                           
 

 

 

              
                      

                     
     

 

Statistical analysis was done using SPSS (V 21.0). 

One way ANOVA was used to test the significant 

difference between the treatment means of different 

parameters at 5% confidence level. DMRT 

(Duncan’s Multiple Range Test) was applied to 

compare the means when there was significant 

difference among treatment means. 

RESULTS  

Growth of fish in different treatment showed almost 

similar pattern (Figure 1). There was gradual 

increase in average weight till April and after that it 

increased rapidly up to the end of experiment. Fish 

in T1 grew up to average final weight of 224.19 g 
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from average initial weight of 5.91 g. Similarly, 

fish grew from average initial weight of 5.10 g and 

4.92 g to 231.81g and 224.73 g in T2 and T3 

respectively. 

 

 
 

Fig. 1. Average monthly weight of fish in different treatments. 

 

There was continuous rise in the value of 

average daily weight gain for first three month 

i.e. up to 19 May in all treatments (Figure 2). 

Later, average daily weight gain increased 

steeply for a month and then sudden fall was 

observed in all treatments during the last month. 

Highest average daily weight gain was observed 

in T3 at June, 20. 

 

 
 

Fig. 2. Average monthly daily weight gain in different treatments. 

 

AFCR (Apparent Food Conversion Ratio) at 19
th
 

March for T1, T2 and T3 were 1.31, 1.26 and 1.71 

respectively (Figure 3).  AFCR of T3 came down 

but that of T1 and T2 shows similar pattern for the 

next month i.e. at 18
th
 April. After that FCR of T1, 

T2 and T3 maintained almost similar level for next 

three month and that was increased drastically in 

last month in all treatments. 
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Fig. 3. AFCR in different treatments. 

 

Maximum and minimum value of GFY (gross fish 

yield) and NFY (net fish yield) was observed in 

happa 1 and happa 6 respectively of same treatment 

T2, in which highest value of GFY was 2.33 

kg/m
2
/year and lowest was 1.91 kg/m

2
/year. 

Similarly, maximum NFY was recorded as 2.28 

kg/m
2
/year and minimum 1.86 kg/m

2
/year among 

different treatments.  

However, there was no significant difference (p>0.05) 

in final mean weight, final total weight, average DWG 

(daily weight gain), survival rate, extrapolated GFY, 

extrapolated NFY and AFCR in different treatments. 

 

Table 3. Growth and production parameters in different treatment 

Parameters T1 T2 T3 

Mean stocking weight (g/fish) 5.10±0.04 4.92±0.10 5.91±0.10 

Total stocking weight (g/m2) 22.65±0.20 21.85±0.46 26.25±0.46 

Mean harvesting weight (g/fish) 224.19±7.44
a
 231.81±6.59

a 
224.73±5.92

a 

Total harvesting weight (g/m2) 892.98±28.36
a
 890.20±52.48

a
 864.11±18.19

a
 

Average DWG (g/day/fish) 1.41±0.05
a
 1.46±0.04

a
 1.41±0.04

a
 

Survival (%) 90.00±10.0
a
 86.67±11.55

a
 86.67±5.77

a
 

Extrapolated GFY (kg/m2/yr) 2.10±0.07
a
 2.10±0.12

a
 2.03±0.04

a
 

Extrapolated NFY (kg/m2/yr) 2.05±0.07
a
 2.04±0.12

a
 1.97±0.04

a
 

Apparent Feed conversion ratio 1.47±0.01
a
 1.43±0.06

a
 1.55±0.05

a
 

 

DISCUSSION 

Mustard oilcake (MOC) in the feed was replaced by 

linseed oil cake (LOC) at three different level 0%, 

50% and 100% to prepare three different types of 

diets. Replacement of MOC by LOC up to 100% 

did not significantly (p > 0.05) affect the weight, 

daily weight gain, survival, FCR, GFY and NFY. It 

supports that linseed meal may be a good 

alternative plant protein source in Nile Tilapia 

(Saidy & Gaber, 2002). According to Hanafy 

(2006), there was no significant difference in 

growth performance of the Nile Tilapia fed on fish 

meal from those fed on plant protein diets in which 

soyabean meal was replaced with linseed meal at 

different level, supplemented with Yucca 

schidigera powder. Soltan (2005) replaced soybean 

meal with raw linseed, roasted and autoclaved 

linseed meal at various level, followed by replacing 

25% of soybean meal protein by raw linseed meal 

in tilapia did not significantly affect body weight 

and body length but higher replacing level 

significantly decreased body weight, body length, 
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weight gain and SGR. The best food conversion 

ratio was found in 25% raw linseed meal fed fish. 

Fish meal protein can be replaced up to 75% by 

linseed meal protein in fingerling of Nile Tilapia 

(Saidy & Gaber, 2001). 

The use of plant-derived materials as oil seed cake 

and leaf meal is limited by the presence of a wide-

variety of anti-nutritional substances, especially 

cassava leaf and linseed meal, due to cyanogen 

containing feed materials, which have generally 

shown reduced growth when compared to the 

respective control (Hossain & Jauncey, 1989). 

However, dietary cyanide did not depress growth in 

Nile tilapia (Ng & Wee, 1989). It agrees with the 

present experiment, where Nile Tilapia fed linseed 

replaced meal showed no growth depression. 

Furthermore, growth performance was not 

significantly different when mustard meal was 

replaced partially or completely by linseed meal. It 

might be due to inadequate level of phosphorus in 

linseed meal (NRC, 1993) and presence of more 

anti-nutritional factors (including trypsin inhibitor) 

(Liener, 1980). 

 

CONCLUSION 

With the help of some growth parameters, growth 

performance of Nile Tilapia was observed in 

feeding trials on happa by replacing different 

level of mustard oilcake by linseed oilcake in the 

feed in three separate treatments. No significant 

difference (p > 0.05) was found among the 

growth parameters. Hence linseed oilcake can 

also be used in the culture of Tilapia in the place 

of mustard oil cake as feed supplementation. So, 

linseed meal can be used completely to replace 

mustard oil cake in Tilapia feed. 
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