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Replacement of fish meal 
protein by GoldMehl® FM in 
practical diets for Nile tilapia

Carried out by Nam Sai Farms Co. Ltd. 
(Thailand) for GEPRO Geflügel-Protein 
Vertriebsgesellschaft mbH & Co.KG
and Franz-Peter Rebafka

Objective

To test whether GoldMehl® FM can replace fish meal in 

practical diets for Nile tilapia reared in hapas in earthen 

ponds.

Materials and Methods

In a previously drained and disinfected earth pond of 1 rai   

(pond 10, Nam Sai Farm, Tambon Bangrabow, Ban Sang, 

Prachinburi, Thailand).

15 x 5 m² hapas (1mm mesh) were installed and stocked with 
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300 1“ Nile tilapia fry of 0.2 g initial body mass (total 4,500 

fish). The fish were initially fed on powdered feed with a crude 

protein content of 30% at a rate of 5-10% body weight per day 

divided into three feeds. 

The amount fed was calculated subsequent to biweekly 

sampling and fed at a set rate for the whole period.   

After a period of 4 weeks, small pellets, consisting of the 

same ingredients as the powdered test diets, were added in 

increasing amounts until the fish were fed entirely on pellets 

only (Table 1). 

The weaning period took 1 week, five isonitrogenous test diets, 

in which GoldMehl® FM (supplied by GEPRO) is used to replace 

0%, 25%, 50%, 75% and 100% of fish meal, was compared in 

triplicate to test their effect on growth and health performance 

of stocked juvenile tilapia (Table 2+3). 
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An inclusion rate of 3:7 fish meal: soybean meal was used in 

supplying protein to the control diet, as this is typical of most 

commercial tilapia diets. 

The total culture period was 12 weeks. Hapa change was carried 

out after 6 weeks of culture, and the fine-meshed 5m² hapas 

were all replaced with 10m² 4mm meshed hapas which allow 

for better water exchange.

Diet preparation

All five diets, consisting both of powder and first feeder pellets, 

were formulated and prepared by Nam Sai Farms Co. Ltd. All 

five diets were designed to be equal in terms of crude protein 

(30%) and crude fat (8%). Thanks to Dr. Orapin and Kasetsart 

University for allowing use of their extruder for producing 

floating pelleted feed (Table 3). Note that lysine was 

limiting. It was not added to the diets, as it is a powder 

and it is not possible to impregnate the lysine into the 

feedstuffs so that consumption is even by all fish.

Results and Discussion

Survival (Table 4) was not significantly different between 

treatments. There was a large difference between 

replicates suggesting that survival was related to luck 

rather than the amount of GoldMehl® in the feed. Survival 

had a large bearing on other parameters, as high mortality 

leads to reduce density and leads to higher growth rate. 

Statistically there was an effect of treatment on individual 
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growth (Table 5). Survival affected growth, but in the 75% 

treatment, survival was lower than in 0%, 25% and 50% 

GoldMehl® FM treatments. As such, one would expect the fish 

to grow more, as the density of fish was lower, but in actual 

fact they grew less. This suggests GoldMehl® FM was reducing 

growth rate in the 75% and 100% treatments. 

Statistically there was no significant difference in total weight 

of fish (Table 5) per hapa, as there was large difference 

between reps due to the large difference in survival. However, 

survial was highest in the 100% GoldMehl® FM treatment and 

one would except there to be the highest biomass in this hapa.

Results suggest that as GoldMehl® FM inclusion increased 

(Table 5), feed consumption decreased, although statistically 

there was no significant difference. This was due to the large 

effect of survival. 

Growth parameters, including weight gain and specific growth 

rate show a significant difference between treatments, 

75% and 100% GoldMehl® FM being lower. 

This is no doubt true, as in the 75% GoldMehl® FM 

treatment, survival was lowest, but SGR was still lower 

than treatments 0%, 50% and 75% GoldMehl ® FM 

when it should have been higher due to the reduced 

density. There was no significant difference between 

food conversion ratio, (Table 6), feed efficiency rate and 

protein efficiency rate (data not presented). It appears 

that survival had little effect on these parameter and 

they are quite similar for all treatments.

Recommendations

GoldMehl ® FM can replace fish meal up to 50% in 

commercial tilapia diets without having any significant 

effect on growth and feed efficiency parameters.
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