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Growth of the post-larvae shrimp Macrobrachium 

vollenhovenii (Herklots, 1857) fed with food riches in 

earthworms and termites 
 

Luc Gangbè, Hyppolite Agadjihouèdé and Philippe A Lalèyè 
 
Abstract 
The growth of the post-larvae in captivity depends quantitatively and qualitatively on food rich in 

protein. The present study was aimed to test four (04) feed rations on the growth of post-larvae in 

captivity. The pilot R1 ration (Raanan) is obtained in business, the R2 ration contains cornstarch and the 

rations R3 and R4 are respectively made up with the earthworms and termites flour. The post larvae 

weight of 0.23 ± 0.02 g are bred for ninety days and simultaneously in twelve vats (0.23 m3) and twelve 

basins (1 m3). The average values obtained for the weight in vats are 0.6 ± 0.15 g; 0.41 ± 0.25 g; 0.40 ± 

0.13 g; 0.35 ± 0.1 g respectively for shrimp batches corresponding to rations R1, R2, R3 and R4. In 

basins, these weights are 0.45 ± 0.22 g for R1 and R2 and 0.40 ± 0.20 g and 0.31 ± 0.18 g, respectively, 

for R3 and R4. The survival rate varies between 42.02% ± 31.45 and 65.22 ± 17.39% in vats and 10.33 ± 

4.73% and 20.67 ± 2.08% in basins. The high values of the Food Conversion index from 1.44 g/g to 2.8 

g/g and the Proteinic Rate of Efficiency from 0.50 g/g and 0.98 g/g confirm the low rations performance 

in basins. 
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1. Introduction 

The shrimps represent a significant source of proteins and reserves for the populations [1], 

especially in the developing countries. They contribute in addition to the other halieutic 

products to 22% of the food ration against 20% and 58% for the ruminants and the 

monogastric ones [2]. In Benin, fishing is one of the important levers of development since it 

contributes to 4% of the GDP [3]. According to the studies realized in Benin by certain 

researchers [4-8], the fall of fishes and shrimps productivity of the water levels is confirmed 

each day. In such situations, a successful domestication of halieutics species would be a 

recommended solution [9]. Macrobrachium vollenhovenii (Herklots, 1857), giant shrimp 

species of fresh water belonging to the family of Palaemonidae [10, 11], seems to be a potential 

candidate for the aquiculture by its big size and with a strong fruitfulness [12].This species is 

abundant in the captures during the risings [13, 14]. In captivity, the growth of the post-larvae 

depends on the content of calcium and especially on protein rate [14-16]. The feed ingredients 

classically used as sources of proteins in the food formulation are with importance the fish 

meal and the soya bean oil cake. The fish meal is from animal origin with approximately 39% 

of rough proteins whereas the soya bean oil cake is from vegetable origin with approximately 

35% rough protein [17]. These two food ingredients cost expensive and are sometimes 

inaccessible, which could not allow a fast return of investment in aquiculture. The present 

study aims to seek and test other alternative sources of proteins on the survival and the growth 

of the post-larvae M. vollenhovenii bred in basins and vats. In such conditions, it is necessary 

to improve the local by-products in the feeding of post-larvae shrimp. 

The earthworm flour (45-70% of rough proteins) and the termites flour (46% of rough protein 

approximately) are the two sources used to partly compensate the fish meal in the food of the 

post-larvae shrimp. 
 

2. Material and Methods  

2.1 Sampling environment of specimens and breeding conduct 

The post-larvae shrimps M. vollenhovenii used for the experimentation have been fished in the 

valley of the Mono river, in the locality of Djonogoui, a village of the commune of Athiémé, 

Department of Mono (figure 1) in Benin. 



 

~ 29 ~ 

International Journal of Fisheries and Aquatic Studies 

The collected shrimps were transported in plastic sachets 

filled with the thirds (1/3) of water and with two thirds (2/3) 

of oxygen at the station of aquiculture of Hydrobiology and 

Aquiculture Laboratory of Abomey-Calavi University 

(HAL/ACU) for the breeding tests. They were then subjected 

to a soft acclimatization in basins of 1 m3 during a week. 

These basins were equipped with a system of ventilation and 

renewal water. 

 

 
 

Fig 1: Chart of study’s zone 

 

2.2 Experimental device in test center  

Two experimental devices were installed for the tests. The 

first was made up with 12 identical plastic vats of 0.23 m3 and 

the second was made up with 12 identical basins of 1 m3. The 

vats have been completely randomized under a hangar with 

direct shelter of sunrays, whereas the basins which were also 

laid out by total randomization have been exposed to the sun. 

The basins were covered at half by trays and filled with water 

at 2/3 of their volume. The two devices were arranged by the 

same system of ventilation. The twelve (12) experimental 

units which constituted each device arise from the three (3) 

repetitions made for the four rations used. In each unit, has 

been introduced post-larvae of individual average weight of 

0.23 ± 0.02 g, it’s about individuals which did not present any 

morphological deformation as wound and absence of corporal 

piece. The loading density was of 100 individuals/m2 [18] that 

is 100 individuals per basin and 23 individuals per plastic vat. 

 

2.3 Preparation of the food rations  

Four foods have been tested, among which three have been 

manufactured in station and a pilot (Raanan) bought in 

business (42% of protein rate). The ingredients used for 

manufacture of food have been obtained in the local market. 

The choice of the ingredients such as cornstarch, earthworms 

and termites is justified by the fact that they are soft foods 

often used locally for shrimps fishing. The earthworms and 

the termites are also from potential protein sources [19; 20]. 

The incorporation rates of the ingredients have been obtained 

by the square method of Pearson [21] by taking into account 

the protein’s requirement (25-30%) of fresh water shrimp M. 

vollenhovenii at the post-larval stage [22] and of the protein 

and carbohydrate content of each food ingredient (table 1). 

 
Table 1: Proportion of the food ingredients and proteinic centesimal 

composition of the rations 
 

  Feed rations 

Ingredients 
Proteins rates 

(%) 

R1 

(%) 

R2 

(%) 

(R3) 

(%) 

R4 

(%) 

Bran of wheat 14,19 - 5 5 5 

Cotton oil cake 12,69 - 5 5 5 

Soya bean oil 

cake 
35,13 - 10 10 10 

Fish meal 39,25 - 60 30 30 

Binder - - 4 4 4 

CMV - - 1 1 1 

Cockle oyster 5,69 - 4 4 4 

Iodized salt - - 0,5 0,5 0,5 

Palm oil - - 0,5 0,5 0,5 

Cornstarch flour 9,50 - 10 10 10 

Earthworms 65 - 0 30 0 

Termites 46,3 - 0 0 30 

Total (%)  100 100 100 100 

Proteins (%)  42 40 32,04 28,76 

R1 = Raanan (Pilot Food); R2 = Cornstarch food; R3 = Earthworms 

food; R4 = Termites food  

 

2.4 Shrimps breeding 
The shrimps have been nourished with a ration of 10% of 

their biomass [23]. The food has been served three times per 

day at a rate of 40% of the ration divided into two meals, 

morning (08 AM) and midday (01 PM) and 60% of the ration 

in the evening (06 PM) in single meal. This is in connection 

with the rationing recommended by Griessinger et al. [24] for 

M. rosenbergii and according to the recommendation of 

Balazs et Ross [17]. The percentage of 50% of the post-larvae 

present in each vat and basin were taken randomly and 

weighed individually by means of an electronic balance 

(LUTRON GM-300P, carried 300 g, precision 10 -2). The 

ration has been readjusted every fifteen days according to 

registered mortalities and average weights obtained on the 

level of each vat and basin.  

 

2.5 Data processing  

The collected data made possible to calculate the following 

parameters: 

 

 Zootechnical parameters  

PW: Profit in Weight (g) = Faw - Iaw; 

DAP: Daily average profit = (Faw - Iaw)/T; 

SGR: Specific growth rate (g/j) = (LogFaw – LogIaw) X 

100/T [25]; 

SR (%): Survival rate = (FnX100)/ In; 

Iaw = initial average Weight, Faw = final average Weight, In 

= Initial number, Fn = Final number; T = Experimentation 

period, Log = logarithm at base 10. 

 

 Assessment parameters of the food effectiveness  
CI: Food conversion index (g) = (Quantity of consumed 

food)/ (Profit in Weight); 

PRE: Proteinic rate of efficiency (g/g) = consumed 

Protein/Profit in Weight [26]; 

Returns: Output of harvest (g/m2) = (PW)/Surface.  
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2.6 Data analysis 

To analyze the effect of various food on the survival and the 

growth of the post-larvae shrimp, a series of methods has 

been used. They are the curves and the Boxes studs. Tables 

gathering the zootechnical parameters and food effectiveness 

assessment have been also used. The test of Levene [27] or 

Brown and Forsythe [28] has been used to test the homogeneity 

of the variables outlet corresponding to the various food 

treatments. 

The various averages are compared with the threshold of 5%. 

For that, variance analysis to a criterion of classification 

(ANOVA 1) [29], [30] and the LSD (Least Significant 

Difference) of Fisher [31] has been used. All these analyses 

have been realized with the software (STATISTICA, 2004 

version 6) and StatView (SAS Institute, version 5.0.1). 
 

 

 

 

 

3. Results 

3.1 Weighted growth of the post-larvae shrimp in breeding  
Figure 2 presents the evolution of the average weight of the 

post-larvae in vats and basins during the experimentation. In 

vats (figure 2), all the batches of post-larvae grew with an 

exponential increase in weight in the first fifteen days of the 

experimentation. This growth was followed by a deceleration 

at the level of all the rations (R1, R2, R3, R4). This growth 

deceleration perpetuate until the 60th day of the 

experimentation, when the various batches started to register a 

weighted profit again. The growth speed of the batch of post-

larvae nourished with the R1 ration is higher than that of the 

batches nourished with the other rations. 

As for the post-larvae bred in basins (figure 2), the weights 

fell in all the batches in second fifteen days after an 

exponential weighted growth registered in the first fifteen 

days of the experimentation. After the second fifteen days, the 

various batches of post larvae took again their growth and 

have maintained this pace until the end of the experiment. 

 

  
 

Fig 2: Evolution of the shrimp’s weight in vats (G) and basins (H) during the experimentation 

 

3.2 Zootechnical parameters and food effectiveness in vats 

and basins  

Table 2 presents the zootechnical parameters and food 

effectiveness of the four rations tested in vats and basins. 

In vats, the highest average values of the profit in weight 

(PW), specific growth rate (SGR), food conversion index 

(CI), proteinic rate of efficiency (PRE) and output (Returns) 

were registered at the level of R1 ration. The values obtained 

were 0.37 ± 0.30 g for PW, 0.004 ± 0.002%/j for SGR; 0.93 ± 

0.13 g/g for CI, 0.39 ± 0.06 g/g for PRE and 1.6 ± 1.30 g/m2 

for Returns. On the other hand, the survival rates remained 

high at the level of rations R2, R3 and R4 from 57 to 65%. 

In basins, the best values of these parameters (PW SGR CI 

PRE, Return) were carried out at the level of rations R1 and 

R2, presenting respective values of 0.23 ± 0.09g; 0.003 ± 

0.001%/j; 1.44 ± 0.39 g/g; 0.61 ± 0.16 g/g; 0.98 ± 0.41 g/m2 

for R1 and of 0.22 ± 0.13g; 0.003 ± 0.002%/j; 1.76 ± 0.87 

g/g; 0.71 ± 0.35 g/g; 0.98 ± 0.58 g/m2 for R2. Concerning the 

survival rate in basins, it remains weak overall reaching 

maximum of 20.67% for all the rations. It was 65.32% in vats. 

In vats as in basins, the parameters like PW, DAP and SGR 

present overall equal values. In vats, the CI were lower than 1 

whereas in basin it varies between 1.44 g/g and 2.8 g/g. It was 

the same for the PRE where the high values were obtained in 

basins from 0.50 g/g to 0.98 g/g while in vat these values 

remained low going from 0.21 g/g to 0.39 g/g. The best values 

of output (Returns) were obtained in vats (0.54 g/m2 to 1.60 

g/m2 against 0.35 g/m2 to 0.98 g/m2 in basins). 
 

Table 2: Zootechnical parameters and food effectiveness of post-larvae bred in vats and basins 
 

Breeding 

materials 

Food 

rations 
SR (%) PW (g) DAP (g/j) SGR (%/j) CI (g/g) PRE (g/g) Return (g/m2) 

Vats 

R1 42,02 ± 31,45a 0,37 ± 0,30a 0,004 ± 0,003a 0,004 ± 0,002a 0,93 ± 0,13a 0,39 ± 0,06a 1,60 ± 1,30a 

R2 57,97 ± 26,20b 0,18 ± 0,10b 0,002 ± 0,002a 0,003 ± 0,001a 0,84 ± 0,27a 0,34 ± 0,11ab 0,77 ± 0,43a 

R3 65,22 ± 17,39b 0,16 ± 0,06b 0,002 ± 0,001a 0,003 ± 0,001a 0,67 ± 0,06a 0,22 ± 0,02b 0,71 ± 0,24a 

R4 62,32 ± 20,55b 0,12 ± 0,09b 0,001 ± 0,001a 0,002 ± 0,001a 0,74 ± 0,16a 0,21 ± 0,05b 0,54 ± 0,39a 

Basins 

R1 17 ± 2,65a 0,23 ± 0,09a 0,002 ± 0,001a 0,003 ± 0,001a 1,44 ± 0,39a 0,61 ± 0,16a 0,98 ± 0,41a 

R2 18 ± 10,44a 0,22 ± 0,13a 0,002 ± 0,001a 0,003 ± 0,002a 1,76 ± 0,87a 0,71 ± 0,35a 0,98 ± 0,58a 

R3 10,33 ± 4,73a 0,17 ± 0,03a 0,002 ± 0,000a 0,003 ± 0,000a 2,80 ± 1,38a 0,98 ±0,44a 0,74 ± 0,12a 

R4 20,67 ± 2,08a 0,08 ± 0,06a 0,001 ± 0,001a 0,001 ± 0,001a 1,74 ± 0,40a 0,50 ± 0,12a 0,35 ± 0,27a 
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The average values gathered on the same column and having 

the same letter between the rations within the same material 

of breeding indicate that there is not any significant difference 

(p > 0.05). SR = Survival rate; PW = profit in weight; DAP = 

daily average profit; SGR = specific growth rate; CI = food 

conversion index; PRE = Proteinic rate of efficiency; Returns 

= Output. 

 

4. Discussion 

4.1 Physico-chemical parameters 

The physico-chemical parameters of the breeding area of the 

post-larvae have undergone slight variations, sometimes 

significant or not; this from a food ration to another, and from 

a breeding infrastructure to another. It is important to note 

that the average values of dissolved oxygen (4.5 ± 0.1 mg/L), 

pH (7.4 ± 0.2) and water temperature (26.8 ± 0.0 °C) obtained 

in vats are located in the acceptable intervals of values 

indicated by Griessinger et al. [24] for the species 

Macrobrachium rosenbergii (O2 = 4-5 mg/L; pH = 7-8; Temp 

= 28-32 °C). In basins, they are 4.6 ± 0.1 mg/L for dissolved 

oxygen; 8.3 ± 0.0 for the pH and 27.8 ± 0.2 °C for 

temperature. 

 

4.2 Weighted growth of the post-larvae shrimp in 

breeding  
The exponential weighted growth noted in vats and basins in 

the first fifteen days of the experimentation was due to a good 

acclimatization of shrimps allowing them a fast adaptation to 

the breeding area. This agrees with the observations of Lopez 

et al. [32] who had observed a similar growth of the post-larvae 

of Macrobrachium tenellum bred in ponds. The growth 

deceleration noted in vats after 30 to 40 days of breeding 

could be justified by the fall of dissolved oxygen confirming 

thus the strong sensitivity of the Macrobrachium shrimps to 

the oxygen variation according to Griessinger et al. [24]. This 

oxygen fall is related to the decomposition of the remainder 

food by fermentation; with the result that in the last month 

when the ration is reduced because of shrimps biomass 

reduction. It is a similar result which Mariappan et 

Balasundaran [33] had observed on the species Macrobrachium 

nobilii where with a weak biomass, the individuals grow 

normally. 

In basins, the variation in saw teeth observed for the weighted 

growth is related to the environmental characteristics since the 

dissolved oxygen, the pH and the temperature also moved in 

saw teeth. This shows that the growth decreases when the 

conditions are unfavorable and increases when the 

physicochemical characteristics become adequate. At the end 

of the experimentation, we note that the final average weight 

decreases in the batches from R1 ration to R4 ration in vats 

and basins. This is in connection with the highest protein rate 

of R1 ration (42%) and the smallest one of ration R4 

(28.76%). This is justified by the fact that, compared to the 

other physiological stages, the post-larvae need more protein 

for their growth [24, 34]. The optimal rate recorded by these 

researchers for the enlargement is from 25 to 30% at the 

exotic species Macrobrachium rosenbergii. 

 

4.3 Zootechnical parameters of bred post-larvae 

The analysis of the zootechnical parameters reveals that the 

R1 ration (Pilot) presents the best performances of growth 

(profit in weight, specific growth rate), and food effectiveness 

(food conversion rate, proteinic rate of efficiency and output) 

in the two infrastructures of breeding. This testifies to the 

proteinic nutritional quality of this ration which contains the 

higher protein rate (42%) and thus confirms that the more the 

protein requirement is met, the better is the growth 

expression. These results are similar to those obtained in the 

work of Mukhadhyay et al. [35] who observed optimal growth 

in the youthful of M. rosenbergii with a level of protein 30%, 

suitable at this stage. 

In general, whatever the ration, the survival rates in vats were 

higher than those obtained in basins. The best survival rates 

have been registered with the rations R3 (20.67%) in basins 

and R4 (65.22%) in vats. The survival rates obtained in vats 

in the present experimentation were largely higher than those 

obtained by Gangbè et al. [9] at the youthful ones of the same 

shrimp species which varied between 13.75 and 20.75%. 

However, these rates were relatively weak compared to those 

obtained by Radhakrishnan et al. [36]. Indeed, Radhakrishnan 

et al. [36] have obtained the survival rates from 76 to 93% by 

feeding in aquarium the post-larvae of M. rosenbergii with 

five feed rations based on a unicellular alga (Chlorella 

vulgaris) in the place of the fish meal. These results are due 

certainly to the nutritional quality of the alga and the breeding 

conditions of aquarium, which is a miniature breeding 

requiring more care. 

In general, it is important to note that all the batches of 

shrimps fed in vats have recorded better values in survival 

rate, feed efficiency and output than those obtained in basins. 

The low values of CI (lower than 1 g/g) and of PRE (0.21 to 

0.39 g/g) obtained in vats indicate that the rations used were 

well developed in vats than in basins. The high survival rate 

(65.22%) and the output (1.60 g/m2) obtained in vats come to 

show that the breeding of the post-larvae has been favored in 

vats. In the basins exposed to the environmental conditions, 

the post-larvae were relatively subjected to abrupt variations 

of the physicochemical parameters of water. Another factor of 

stress is the cohabitation of the post-larvae shrimp with other 

small competitive animals in the basins (small shellfish, 

insects, earthworms), requiring an additional effort to survive. 

All these elements would contribute to disadvantage the 

breeding of the post-larvae in basins. 

 

5. Conclusion 

During the present experiments carried out on the post-larvae 

of Macrobrachium vollenhovenii in vats and basins and fed 

with four feed rations, the results revealed that survival, 

growth performances (PW, DAP, SGR) and output (Returns) 

obtained are better at the level of rations R1 (Raanan 

commercial) and R2 (with cornstarch food) whatever the type 

of infrastructure of breeding (vats, basins). On the other hand, 

the rations R3 (food containing the earthworms flour) and R4 

(food containing the termite flour) offer the best survival rates 

(SR) and the best food effectiveness performances (CI, PRE) 

whatever the type of breeding infrastructure (vats, basins). 

Among the two infrastructures used for the breeding of the 

post-larvae, the vats present good conditions for a better 

growth and allow to well develop the feed rations. These 

results open other prospects research allowing to evaluate the 

survival and the growth of the post-larvae by improving the 

protein content of the rations R3 and R4 by taking care of the 

environmental conditions and the follow-up in the various 

breeding infrastructures.  
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