
Abstract  
The African giant cricket (Brachytrupes membranaceus) is the 

most consumed species of cricket in Benin. Primarily collected in 
the wild during the rainy season, B. membranaceus is a seasonal 
source of animal protein for the population, whose availability and 
accessibility remain major challenges. This study aimed to deter-
mine the growth performance, survival rate, and feed preference of 
B. membranaceus fed with two different traditional diets. The diet 
was made up of cassava peelings, cassava stems, cowpea leaves, 
peanut shells, palm kernel cake, smoked fish waste, and eggshells. 
The measured parameters were growth, survival, and dietary data. 
The different diets induced significant variation (p<0.001) in the 
growth, mortality rate, and yield of the African giant cricket 
nymphs. The consumption of palm kernel cake, cassava stalks, fish 
waste, and cowpea leaves by B. membranaceus positively influ-
enced (p<0.001) the crickets’ weight and size gain. A significant 
reduction in the mortality rate (p<0.001) of African giant crickets 
was observed with the combination of foods such as cassava peel, 
cassava stem, fish waste, cowpea leaves, eggshells, and palm kernel 
cake in their diets. Cassava stems, palm kernel cake, red cowpea 
leaves, and fish waste could be promoted for the mass rearing of B. 
membranaceus in Benin. 

 
 

Introduction 
Crickets are the most consumed and farmed insect species 

worldwide (Van Huis et al., 2013; Grabowski et al., 2021). 
Crickets contribute to 31.6% of the global edible insect market. In 
developed countries, the most farmed cricket species for consump-
tion are Acheta domesticus and Gryllus bimaculatus because they 
offer a shorter production cycle and higher yields (Costa-Neto & 
Dunkel, 2016). G. bimaculatus is mainly farmed in Asia, Africa, 
and Australia, while A. domesticus is farmed on all continents 
except Antarctica (Magara et al., 2021). Unlike other countries, the 
African giant cricket (Brachytrupes membranaceus (Drury) 
(Orthoptera: Gryllidae)) is an insect widely consumed by the ento-
mophagous population in the Benin Republic. Beninese in rural 
areas have shifted their interest to the consumption of B. mem-
branaceus because it offers an acceptable and delicious taste asso-
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ciated with its cultural value and richness in essential nutrients 
(Hongbété & Kindossi, 2017; Anagonou et al., 2023). Apart from 
its use as food in the human diet, B. membranaceus is also sold and 
used as an ingredient in poultry feed, for rituals, and therapeutic 
recipes in traditional medicine (Anagonou et al., 2023). For its var-
ious uses, B. membranaceus is often captured in the subsoil, mainly 
in natural ecosystems (Tchibozo et al., 2005; Riggi et al., 2013) 
during rainy periods. Indeed, the insect lives entirely underground 
(about 2 m deep), is nocturnal, and reproduces once a year between 
February and March. Adults die between February and April 
(Büttiker & Bünzli, 1958). This makes the African giant cricket a 
seasonal protein source whose availability and accessibility remain 
a major challenge for the population. Considering the culinary and 
cultural importance of the consumption of B. membranaceus 
among the entomophagous population, the various uses of B. mem-
branaceus, and the consciousness of preserving biodiversity, it is 
crucial to develop an economical, environmentally friendly, and 
sustainable mass-rearing method of B. membranaceus to limit nat-
ural harvest and extinction of the species and ensure continued 
availability to consumers. However, there is little information on 
the local plants that B. membranaceus feeds on. Okweche et al. 
(2022) reported that the African giant cricket feeds on a variety of 
plant materials, including pumpkins, peanuts, sweet potatoes, 
leaves, and cashews. Adeyeye & Awokunmi (2010) and Büttiker & 
Bünzli (1958) noted that the African giant cricket in its natural habi-
tat often feeds on succulent parts of young plants, roots, and leaves 
of crop plants such as maize, cowpea, cassava, and garden vegeta-
bles. Although promising, some of these feeds used for giant cricket 
farming are also consumed by local people. Therefore, could com-
pete with their dietary needs and prove costly for mass production. 
Hence, it is necessary to find a low-cost and sustainable raw mate-
rial. Studies have shown that the use of food waste for the rearing 
of edible insects for human and animal consumption seems a prom-
ising approach (Skrivervik, 2020; Van Huis, 2020), and some 
species of crickets already reared on food waste have shown 
encouraging results (Makkar et al., 2014). It would therefore be 
appropriate to explore the possibility of mass rearing of B. mem-
branaceus with food waste commonly produced in Benin. Dried 
fish waste, cassava peelings, cassava stems, eggshells, palm kernel 
cake, and peanut shells are some food wastes whose nutritional pro-
files could contribute to the good growth of the African giant crick-
et. Using these food wastes as feed for B. membranaceus farming 
could be beneficial for the environment (Skrivervik, 2020) and 
reduce production costs (Zhang et al., 2009). In addition, these food 
wastes are plant and animal by-products, very rich in nutrients such 
as carbohydrates, lipids, essential amino acids, vitamins, and min-
erals essential for the proper development of crickets (Ortiz et al., 
2013; Payne et al., 2016; Morales-Ramos et al., 2023). A good 
combination of these food wastes with some host plants that the 
African giant cricket feeds on could induce optimal growth in the 
African giant cricket. The study aims to: i) evaluate the growth per-
formance, mortality rate, yield, and feed conversion ratio (FCR) of 
B. membranaceus fed with different diet formulations based on 
local plant materials and food waste; ii) determine the interaction 
between different formulated diets and the B. membranaceus 
growth parameters and mortality rate. 

Materials and Methods 
Collection of giant African crickets 

B. membranaceus specimens were collected randomly from 
their burrows in the villages of Effèoutè (latitude 7°39’13” north and 
longitude 2°40’11”) and Zouto (7°13’48” north and longitude 
2°14’8”). The choice of these villages is based on endogenous 
knowledge of wild harvesting of edible insects by insect consumers 
(Anagonou et al., 2023). They identified African giant cricket collec-
tion areas using indicators such as the presence of certain tree 
species, such as mango trees, cashew trees, cola trees, intercropping 
fields (cowpea corn, peanut corn, cassava cowpea peanut, yam 
corn), and proximity to a river. 500 m2 areas were demarcated 
around the identified areas (Ebenebe et al., 2024). The burrows were 
found somewhat hidden, covered by a mound of earth (Büttiker & 
Bünzli, 1958) and often under trees, at the foot of crop plants, or in 
somewhat untouched spaces along rivers. Burrows that the guides 
identified as containing crickets were carefully dug with shovels and 
hoes (Ebenebe et al., 2024) up to the hiding place of the giant crick-
et, after removing the mounds and layers of earth. Only the nymphs 
of B. membranaceus, smaller than the adults, and having the same 
physical morphological characteristics, were captured from their 
gallery and placed in mesh plastic boxes. A total of 160 B. mem-
branaceus nymphs, including 40 males and 120 females, were col-
lected. Females were identified by the presence of their ovipositors, 
while males had two circuses at the end of their abdomen (Okweche 
et al., 2022). All B. membranaceus nymphs were brought back to the 
laboratory for rearing. 

 
Formulation of experimental diets 

Two experimental diets were formulated (Table 1). These tradi-
tional diets were designed based on food waste such as cassava peel-
ings, dried fish waste, eggshells, palm kernel cake, peanut shells, 
soft stems of cassava leaves, and some local plants consumed by 
crickets (red cowpea leaves) available in the Republic of Benin. 
Cowpea leaves and cassava stems were harvested daily after sowing 
red cowpea seeds, and cassava stems in greenhouses located in the 
National School of Applied Biosciences and Biotechnologies (ENS-
BBA) at Dassa-Zoumè. Cassava peelings, palm kernel cake, and 
peanut shells were obtained from local processors of these products. 
Cassava peelings are food waste obtained during the local process-
ing of cassava into “gari”. Peanut shells are food waste from the 
shelling of peanuts to make “cakes” or peanut paste. Palm kernel 
cake comes from the processing of palm nuts into red oil. Smoked 
fish waste “dovevi” was purchased on the local market. Eggshells 
were collected from restaurateurs in the Dassa-Zoumè area.  

 
Experimental design 

B. membranaceus nymphs obtained after collection in the fields 
were brought back and raised in greenhouses installed by the 
Laboratory of Applied Zoology and Plant Health within the ENSB-
BA. To reduce the risk of mortality from cannibalism and provide 
enough space for the crickets (Das et al., 2022), four B. mem-
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Table 1. Diet composition. 

Diets                 Composition 

D1                        25 g peanut shells + 25 g eggshells + 25 g palm kernel cake + 25 g cowpea leaf 
D2                        25 g cassava peelings + 25 g cassava stem + 25 g smoked fish waste + 25 g cowpea leaf
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branaceus nymphs (1♂, 3♀), with a mean weight of 3.00±0.01 g 
and a mean size of 20.50±0.59 mm, were randomly selected and 
introduced into wooden boxes (length: 50 cm; width: 50 cm; height: 
50 cm) with ventilation holes (5 cm in diameter) covered with a net 
(Sorjonen et al., 2019). Giant cricket nymphs were fed ad libitum 
with the two feed diets (D1, D2) provided separately in plastic Petri 
dishes for 12 weeks (Amadi et al., 2016; Okweche et al., 2022; 
Okweche et al., 2024). Although they were diets, each ingredient 
was placed separately in small plastic Petri dishes within the cages 
according to the dietary composition of each diet, rather than on the 
same plate. To prevent the crickets from knocking the food over, a 
small pebble was placed in each Petri dish alongside the food. Each 
treatment was replicated 10 times in a randomized block design, 
resulting in a total of 20 experimental units; 10 were allocated to 
treatment D1 and 10 to treatment D2. Every 3 days, the old food 
given to the crickets the previous two days was weighed, discarded, 
and a new food was provided for each experimental unit. Since 
insects are not polite when they eat, food that has fallen out of the 
Petri dishes into the cage, such as leaf-based food, is returned to the 
Petri dishes before weighing the remaining food in each cage. Then, 
the weight of old food remaining in each cage was corrected for the 
effect of evaporation by comparing with uneaten food in control 
experimental units under the same conditions without insects 
(Gutiérrez et al., 2020). To provide hiding places and increase sur-
face area, each experimental box was filled 1/3 full with 7000 g of 
wet sand. The wet cotton as a source of hydration kept the crickets 
healthy throughout the experimental period. Crickets were main-
tained at 28±1°C, with a relative humidity of 60±5% and a photope-
riod of 12 light/12 dark (Clifford & Woodring, 1990). 

 
Measured variables  

The weight and size of giant cricket nymphs in each experi-
mental unit were measured individually at the beginning of the 
experiment. After measuring a cricket’s weight and size, its wings 
are marked with a colored marker to distinguish it from other 
crickets, before it is placed in the rearing cage. Once the experi-
ment was set up, the weight and size of each live giant cricket 
nymph in each cage were recorded every 3 weeks until the end of 
the twelfth week. The crickets were counted by hand, one by one. 
They were weighed and measured individually in each plastic box. 
The weight of the crickets was measured using an analytical bal-
ance (AS 220.R2 PLUS, RADWAG, Radom, Poland; maximum 
capacity: 220 g; precision: 0.1 mg). The size of the crickets was 
measured with the electronic caliper 0-155 mm of the ELG 
TOOLS brand. After each measurement was completed, the crick-
ets were returned to their respective boxes. Giant cricket mortality 
was recorded daily in each treatment, and all dead insects in each 
cage were recorded and removed. All dead specimens were care-
fully examined for signs of consumption, such as loss of antennae 
or limbs, and signs of cannibalization, and were classified as dead 
or cannibalized. No dead crickets were consumed or found with 
signs of consumption. Crickets that died naturally (no injuries or 
loss of body parts) were removed from the container without 
replacement. Giant crickets that died from cannibalization (separa-
tion of limbs or wings) in each experimental unit were immediate-
ly and completely removed and replaced by other live giant crick-
ets of the same sex, similar weight and size (differences in weight 
and size more or less than one-thousandth) from a backup rearing, 
each containing 10 African giant crickets reared with the same 
experimental diets (D1, D2) as those they will replace (Runyambo 
et al., 2023). Various indices, such as weight gain, mortality rate, 
body mass index (BMI), FCR, and yield, were calculated to assess 
and compare feed intake and utilization in crickets. 

The weight gain of the giant cricket was calculated using Eq. 1 
(Sorjonen et al., 2019): 

 
Weight gain (g) = final body weight (g) –  
average initial body weight (g)                                                 [Eq. 1] 
 

The mortality rate was calculated using Eq. 2 (Das et al., 2022): 
 
Mortality percentage = Number of crickets dead recorded  
after the experiment period / Total number of crickets  
introduced for experiment × 100                                              [Eq. 2] 
 

BMI of each African giant cricket was calculated as follows 
(Ganihar, 1997; Johnson & Strong, 2000) [Eq. 3]:  
 
BMI = Weight of the individual (mg) /  
Square of the individual length (mm)                                      [Eq. 3] 
 

The yield of the African giant cricket is the sum of the weight of 
crickets alive at the end of the experiment (Waldbauer 1968; 
Sorjonen et al., 2019) [Eq. 4]: 
 
Yield (g) = ∑ Weight of crickets alive at the end  
of the experiment                                                                      [Eq. 4] 
 

The FCR on a fresh matter (Bawa et al., 2020; Mitchaothai et 
al., 2022) [Eq. 5]:  
 
FCR = Weight of feed ingested by crickets (g) /  
Weight gain of crickets (g)                                                       [Eq. 5] 

 
The weight of the feed ingested by the crickets was calculated 

for each cage. For each cage or experimental unit, the weight of feed 
ingested by the cricket group in that cage was obtained by subtract-
ing the remaining feed weight from the introduced feed weight 
(Bawa et al., 2020). To determine the average amount of each feed 
or ingredient consumed by each cricket, the total weight of feed 
ingested by the cricket group in each experimental unit was divided 
by the number of live crickets in that unit. 

 
Data analysis 

Generalized linear models were used to compare the perform-
ance of African giant crickets fed with different experimental diet 
types. The model used the Poisson family for endpoint measure-
ments, such as the size and weight of the African giant cricket. The 
binomial family model was used to measure the variation in mortality 
and relative growth rate of the African giant cricket in response to dif-
ferent diets. The student test was used to reveal significant differences 
in group mean values. Linear mixed models were used to determine 
the effects of the constituents in each formulated diet on B. mem-
branaceus’ growth parameters (size and weight) and mortality rate. 
These models incorporate fixed effects representing diet constituents 
and their interactions, while random effects account for the hierarchi-
cal structure of the data (e.g., repeated measures or experimental 
blocks). This method enabled precise estimation of the influence of 
individual ingredients and their combinations on growth, while con-
sidering natural variability and experimental design factors. This 
framework allowed for rigorous evaluation of how diet composition 
and ingredient interactions affect mortality risk in B. membranaceus. 
The data were transformed by arcsin to homogenize variances before 
performing the multivariate analysis. R software (R Development 
Core Team 2022) was utilized for all statistical analyses. Differences 
in p<0.05 were considered significant. 

Article



Results 
Growth performance of Brachytrupes membranaceus 

Weight and size of Brachytrupes membranaceus 

The African giant cricket nymphs’ average weight (D1: 
4.59±0.22 g; D2: 4.51±0.17 g) did not differ significantly (df=1; 
p=0.878) at the beginning of the experiment. There was also no sig-
nificant difference (df=1; p=0.940) in the size (D1: 37.37±0.70 mm; 
D2: 37.27±0.54 mm) of B. membranaceus nymphs at the start of the 
experiment (Table 2). At the end of the experiment, the weight of 
African giant crickets fed with the two experimental diets significant-
ly varied (df=1; p<0.001) according to diet. The highest final weight 
was observed in giant crickets fed with diet D2 (8.22±0.22 g). 
However, the diets did not induce any significant difference (df=1; 
p=0.658) in the size of the crickets at the end of the experiment. On 
the other hand, the final size (D1: 42.84±0.61 mm; D2: 42.04±0.49 
mm) of the crickets was the same in both treatments (Table 2). 

The weight gain of B. membranaceus was significantly influ-
enced (df=7; p<0.001) by the different feeding periods. At week 3, 
the weight gained of B. membranaceus in treatments D1 and D2 was 
similar (p>0.05). Significant variation (p<0.001) in weight gain was 
observed between giant crickets fed treatments D1 and D2, 6, 9, and 
12 weeks after feeding. Treatment D2 was found to increase B. mem-
branaceus growth, resulting in the greatest body weight gain com-
pared with treatment D1 (Table 3).  

 

Body mass index  

The BMI of giant crickets significantly varied in response to dif-
ferent experimental diets (df=1; p˂0.001). Giant crickets fed with 

diet D2 had the highest BMI (4.43±0.035), while those fed with diet 
D1 (3.48±0.03) had the lowest BMI (Table 4). Sex also had a signif-
icant impact on the BMI of crickets (df=1; F-value=406.17; 
p<0.001). Male African giant crickets (4.14±0.05 g) were signifi-
cantly (p<0.001) heavier than females of African giant crickets 
(3.98±0.037 g) in both treatments. In addition, BMI significantly 
influenced the mortality rate of B. membranaceus (df=1; p˂0.001). 
A negative correlation was observed between BMI and the mortality 
rate (r=-0.006; p>0.05) of B. membranaceus. 

 

Yield and feed conversion ratio 

The feed conversion ratio (df=1; p>0.05) of B. membranaceus 
did not show any significant difference between the two treatments. 
However, the yield (df=1; p<0.05) of B. membranaceus rearing sig-
nificantly varied between the two experimental diets. The highest 
yield was observed in African giant crickets fed with experimental 
diet D2 (23.84±1.77) (Table 4). 

 
Influence of diet D1 composition on growth  
performance of Brachytrupes membranaceus 

Only Palm kernel cake (estimated at 0.255, t=3.201) of diet D1 
have significant positive effect on the mean weight of B. mem-
branaceus regarding fixed effects (Supplementary Table 1). The 
effects of other individual ingredients, such as peanut shells, 
eggshells, and cowpea leaves, were not significant, which indicates 
no clear impact within this model. Regarding interactions between 
ingredients, none were statistically significant.  

Regarding the impact of diet D1 on the size of B. mem-
branaceus, only the palm kernel cake (estimated at 0.582, t=1.986) 
and cowpea leaves (estimated at 1.398, t=2.949) have a significant 
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Table 2. Average weight and average size (± standard error) of Brachytrupes membranaceus at the beginning and end of the experiment. 

Period of experimentation               Diets                                                    Weight (g)                                                Size (mm) 

Start (ns)                                                                                                                                                                                                               
                                                                      D1                                                               4.59±0.22                                                        37.37±0.70 
                                                                      D2                                                               4.51±0.17                                                        37.27±0.54 
                                                                        p                                                                    0.878                                                                 0.940 
End                                                                D1                                                              6.48±0.27a                                                       42.84±0.61a 
                                                                      D2                                                              8.22±0.22b                                                      42.04±0.49a 
                                                                        p                                                                   <0.001                                                               0.658 
Means with the same superscript letter within a column are not significantly different (p<0.05); ns, no significant difference. 
 
 
Table 3. Average weight gain (g) (± standard error) of Brachytrupes membranaceus on different diets. 

Diets                                     3 WOF                                        6 WOF                                        9 WOF                                       12 WOF 

D1                                            1.17±0.18a                                         1.63±0.22a                                         1.81±0.25a                                         1.89±0.27a 
D2                                            1.55±0.20a                                         3.15±0.18b                                         3.50±0.20b                                         3.64±0.30b 
p                                                    0.115                                                 <0.001                                                <0.001                                                <0.001 
Means with the same superscript letter within a column are not significantly different (p<0.05); WOF, weeks of feeding. 
 
 
Table 4. Body mass index, feed conversion ratio, and yield (± standard error) of Brachytrupes membranaceus fed on different diets. 

Diets                                         Body mass index                                Feed conversion rate                                        Yield (g) 

D1                                                           3.48±2.79a                                                        3.93±0.38a                                                        18.02±0.3a 
D2                                                           4. 43±0.03b                                                       3.57±0.36a                                                       23.84±1.77b 
p                                                                 <0.001                                                               0.499                                                                 <0.05 
Means with the same superscript letter within a column are not significantly different (p<0.05). 
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effect. Regarding fixed effects, the marginal R2 indicated that fixed 
effects (ingredients) explained only 11.6% of the variance in insect 
size. The conditional R2 (R2 conditional = 0.248) showed that 24.8% 
of the variance is explained by the full model. None of the main 
effects or interactions between diet ingredients was statistically sig-
nificant (Supplementary Table 2). 

 
Influence of diet D2 composition on growth  
performance of Brachytrupes membranaceus 

The diet D2 ingredients, such as cassava stem, smoked fish 
waste, and cowpea leaves, have a significant and positive effect on 
the weight of giant crickets (Supplementary Table 3). Regarding 
interactions between diet ingredients, consumption of smoked fish 
waste and cowpea leaves by crickets showed a strong positive influ-
ence on cricket weight. 

Giant crickets showed a significant and positive response to the 
inclusion of diet D2 ingredients such as cassava stem and smoked 
fish waste (Supplementary Table 4). Regarding interactions between 
diet D2 ingredients, the consumption of smoked fish waste com-
bined with cowpea leaves by crickets was found to have a strong 
positive influence on their size. 

 
Mortality rate 

The mortality percentage (df=7; p<0.001) of B. membranaceus at 
different feeding intervals significantly varied among diets (Table 5). 
At 3 and 12 weeks after feeding, the mortality of crickets on experi-
mental diet D1 was higher than that of giant crickets on diet D2. The 
mortality rate of giant crickets fed diets D1 and D2 was similar at the 
sixth and ninth weeks after feeding. At the end of the trial, giant crick-
ets fed the diet D1 had the highest mortality rate, up to 32.53%. 

Certain ingredients in diet D1, notably palm kernel cake, signif-
icantly reduce the insect mortality rate (Supplementary Table 5). 
However, the combined effects of treatments are more complex: for 
example, the combination of palm kernel cake and cowpea leaves or 
eggshell and cowpea leaves strongly decreases mortality.  

The β mixed model analysis revealed that the ingredients of diet 
D2 significantly influenced the insect mortality rate. With the excep-
tion of smoked fish waste and cowpea leaves, none of the diet D2 
ingredients significantly increased the mortality of giant African 
crickets when taken in isolation. (Supplementary Table 6). On the 
other hand, most of the ingredients combined significantly reduced 
B. membranaceus mortality in the diet D2, with the exception of cas-
sava stem and cowpea leaves.  

 
 

Discussion 
This study found that B. membranaceus fed with two different 

diets (D1, D2) had significant differences in weight, size, BMI, mor-
tality rate, and yield. Indeed, African giant crickets raised on differ-
ent diets exhibit different growth rates and developmental trajecto-
ries (Tawes, 2014). Diet D2 mainly consisted of cassava peel, cassa-
va stem, and fish waste. Diet D1consisted of groundnut shell, palm 

kernel cake, and eggshells. Cassava peels contained 81.9-93.9% 
organic matter; 4.1 to 6.5% protein (Kongkiattikajorn & 
Sornvorawea, 2011) and minerals such as zinc, phosphorus, man-
ganese, and sodium, phosphorus (Adelekan & Bamgboye, 2009; 
Otache et al., 2017). Cassava stems contain amino acids (1.4%), car-
bohydrates (36.3%), fiber (1.8%), water (59.7%), vitamins (A, β-
carotene, B1, B2, B3, Β5, Β6, Β7, Β9, C), and mineral elements (Na, 
K, Ca, Mg, P, Fe, Cu, Zn, In, Mn, Cr, Se) (Aro et al., 2010). Fish 
waste contains about 60-65% protein (Mujinga et al., 2009). 
Chicken eggshell is a natural bio mineral composed of 95% calcium 
carbonate (as calcite), 1.7% organic matter (proteoglycans and poly-
saccharides), 1.8% protein (arginine and glycine), and 1.5% water. It 
also contains vitamins and minerals (Schaafsma et al., 2000; Nakano 
et al., 2003). The main components of peanut shells are cellulose 
(37.0%), lignin (28.8%), protein (8.2%), and carbohydrate (2.5%). 
They also contain lipid, vitamins, and mineral salts (Bobet et al., 
2020). Palm kernel meal contains 14-18% amino acids, 12-20% 
fiber, 3-9% fatty acids, and different amounts of vitamins and min-
erals (Azizi et al., 2021). Diet D2, therefore, represents a diet highly 
rich in carbohydrate and protein, thus promoting optimal growth and 
survival in B. membranaceus, unlike diet D1, which is mainly rich 
in lipid, thus causing reduced growth and high mortality in B. mem-
branaceus. Previous studies have shown that diets rich in carbohy-
drates and proteins produce high-weight insects with good develop-
ment (Megido et al., 2016), unlike diets low or high in lipids that 
slow down development and reduce insect weight (Lemoine et al., 
2016). The observed negative correlation between BMI and the mor-
tality rate of B. membranaceus shows that when the BMI of crickets 
increases, their mortality rate decreases. This is not surprising, as it 
has been shown that the lifespan of insects can be influenced by their 
individual body mass (Honěk, 1993). Thus, insects with a higher 
“body condition index” survived better than those in poorer condi-
tions (Reid & Purcell, 2011). 

The results of this study also showed that the constituent ele-
ments (cassava stem, fish waste, palm kernel cake, and cowpea 
leaves) of the two experimental diets, taken in isolation, significantly 
influenced the weight, size, and mortality rate of B. membranaceus. 
The positive or negative impact of this or that ingredient in diets is a 
scientific fact. Indeed, previous research has shown that abiotic fac-
tors such as temperature, rain, relative humidity, food quality in 
terms of physical presentation (shape, color, odor, hardness, and 
allelochemical compounds) influenced the development, survival 
(Caglar, 2016), and the ability of insects to consume and digest food 
substrates. Although African giant crickets were reared under similar 
conditions, it is therefore not surprising that some feeds, such as 
peanut shells and cassava peeling, were more or less preferred and 
consumed or poorly digested than other feeds, thus causing poor 
growth and mortality of B. membranaceus. 

 
 

Conclusions 
This study aimed to determine the feeding preferences of B. 

membranaceus fed two locally designed diets with plant and animal 
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Table 5. Mortality percentage (± standard error) of Brachytrupes membranaceus according to the diets. 

Diets                                     3 WOF                                        6 WOF                                        9 WOF                                       12 WOF 

D1                                            6.85±1.58a                                        15.91±2.67a                                       22.18±2.21a                                       32.53±2.51a 
D2                                            1.87±1.05b                                        12.49±2.25a                                       20.16± 3.22a                                       22.98±4.02b 
p                                                    0.009                                                  0.329                                                  0.612                                                 <0.001 
Means with the same superscript letter within a column are not significantly different (p<0.05); WOF, weeks of feeding.



products and by-products available in the Benin Republic. The 
results showed better growth performance and reduced mortality 
rates in African giant crickets fed with the experimental diet D2. 
However, consumption of cassava stems, palm kernel cake, red cow-
pea leaves, and fish waste by giant crickets was more closely asso-
ciated with their performance than other plant products and by-prod-
ucts in their diet. Therefore, Cassava stems, palm kernel cake, red 
cowpea leaves, and fish waste could be promoted for mass farming 
of B. membranaceus in the Republic of Benin. 
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