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ABSTRACT: In Côte d’Ivoire, maize (Zea mays L.) is the second most widely cultivated and consumed cereal after rice. However, 
this commodity is subject to severe post-harvest losses caused by insect pests. This study aimed to map the spatial distribution of 
the main pests and to assess the damage caused to maize stocks. A sample of 189 kg of maize grains was collected from 21 storage 
structures across seven localities. Insects collected after sieving the grain were identified under a stereomicroscope using 
identification keys. A total of 10 species belonging to 9 families and 10 genera were identified. The dominant and ubiquitous species 
across all surveyed localities were S. zeamais and T. castaneum. The highest mean infestation rate was 94.0 ± 0.48%, followed by 
a mean weight loss of 71.1 ± 1.85%. These findings highlight the importance of implementing surveillance strategies to develop 
effective management methods for stored-product pests in view of the high infestation levels. 
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INTRODUCTION 
Maize covers nearly 33 million hectares of arable land and is one of the major cereals produced worldwide (Kambale et al., 2023). 
This crop and its derivatives are widely used for human and animal food, cosmetics, and pharmaceutical applications (Kouakou et 
al., 2024). In Côte d’Ivoire, maize is the second most widely cultivated and consumed cereal after rice (Johnson, 2009). It is grown 
in several regions of the country (RONGEAD, 2014). The average national production is estimated at 1,140,000 tonnes (FAOSTAT, 
2021). In 2022, maize production in the country was estimated at 1.19 million tonnes from a total cultivated area of 575,000 hectares 
(FAOSTAT, 2023). Maize cultivation occurs throughout the country, particularly in the northern regions, which account for 68% 
of national production (Timité et al., 2022). In northern Côte d’Ivoire, maize production is well established in the Poro, Hambol, 
Kabadougou, Folon, Worododougou and Béré regions (Laopé et al., 2020). Despite the strategic importance of maize at national 
and international levels, this cereal is highly exposed to post-harvest losses, thereby affecting its quality and availability (N’da et 
al., 2022). These losses are mainly caused by insect pest attacks (Johnson et al., 2024). Indeed, insect pests are responsible for 
substantial losses, ranging from 30 to 40% after six months of storage (Affognon et al., 2000), and reaching as much as 100% after 
12 months of storage (Johnson et al., 2024). The presence of insect pests in stored maize poses a threat to food security among local 
populations, for whom maize is an important household commodity, as well as to the maize value chain (Coulibaly et al., 2025). In 
this context, this study aimed to map the spatial distribution of the main pests and to assess the damage caused to maize stocks. 
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MATERIALS AND METHODS 
1. Materials 
1.1 Study area 
The study was conducted in Odienné, a department located in north-eastern Côte d’Ivoire, at geographical coordinates of 
9°27'25.315" N and 5°38'40.52" W (Figure 1). In this department, three sub-prefectures were selected, and seven localities were 
surveyed based on the availability and accessibility of maize stocks. 
1.2 Collection and identification of insects 
Sampling was conducted between October and December 2023 in maize stocks that had been stored for 12 months. The selected 
storage period was based on the findings of Johnson et al. (2024), which reported particularly high insect abundance and diversity 
after 12 months of maize storage. Accordingly, three storage structures were surveyed in each locality, giving a total of 21 structures 
across seven localities. Maize was stored as grain in polypropylene bags. In each storage structure, nine sampling zones were defined 
to cover the entire structure. A 1-kg batch of maize was collected from each sampling zone, giving a total of 9 kg per storage 
structure and 189 kg per 21 structures. The sampled batches were sieved using a 2 mm sieve to collect any insects. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The collected insects were preserved in labelled vials containing 70% ethanol and subsequently identified in the laboratory under a 
stereomicroscope. They were classified into Order, Family, Genus and Species using identification keys provided by Weidner & 
Rack (1984), Delobel & Tran (1993) and Farrell & Haines (2002). Identified insects were classified according to their agronomic 
status as primary pests (I), secondary pests (II), tertiary pests (III), predators (Pr) and parasitoids (Pa) (Huchet, 2017). 
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Figure 1: Map showing the Odienné department in north-eastern Côte d’Ivoire 
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        : Department not surveyed 
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1.3 Determination of ecological diversity indices 
Three ecological diversity indices were determined in this study, namely species richness (S), relative abundance (Ar) and frequency 
of occurrence (C). These indices were used, first, to characterise the composition of insect communities colonising stored maize 
and, second, to assess species diversity and the dominance of pest species in order to better guide pest management strategies. 

§ Species richness (S) corresponds to the total number of species recorded at a given site (Jaulin, 2009). The following 
formula was used to calculate species richness: 

(𝑆) =%𝑁𝑖 

where S represents the observed species richness and Ni represents species i. 
§ Relative abundance (Ar) is the ratio of the number of individuals of the species (Ni) under consideration to the total number 

of individuals collected (Dajoz, 2000). Based on relative abundance (Ar), four classes were defined: 
- Very abundant species (Ar > 50%) 
- Abundant species (25% ≤ Ar < 50%) 
- Moderately abundant species (10% ≤ Ar < 25%) 
- Slightly abundant species (Ar < 10%) 
§ Frequency of occurrence (C) is the ratio of the number of samples containing the species under consideration (Pi) to the 

total number of samples (P) (Dajoz, 2000). Five categories were distinguished according to the value of C: 
- Ubiquitous species (C = 100%) 
- Constant species (50% ≤ C < 100%) 
- Frequent species (25% ≤ C < 50%) 
- Accessory species (5% ≤ C < 25%) 
- Accidental species (C < 5%) 

 
1.4 Mapping the distribution of the main insects infesting stored maize in Odienné Department 
The geographical coordinates of specimen collection sites were recorded using a Garmin GPSMAP 65s global positioning system 
(GPS) and converted into DMS (Degrees, Minutes, Seconds) format. The DMS data were then converted into CSV format 
(semicolon-delimited) using Microsoft Excel. The relative abundance of the main species in each sub-prefecture was imported into 
QGIS and linked to administrative boundaries to produce a distribution map of the main pests. 

1.5 Statistical analyses 
The Shapiro–Wilk and Levene tests were used to assess data normality and homogeneity of variances, respectively. The Kruskal–
Wallis test was used to compare the mean numbers of collected insects, infestation levels and weight loss among localities. These 
tests were performed using R version 4.4.3. 
 
2. RESULTS 
2.1 Diversity of insects associated with stored maize in Odienné Department 
The inventory of insects in the surveyed maize stocks resulted in the collection of 13,686 individuals from 189 kg of maize grain. 
The collected insects belonged to four orders, 9 families, 10 genera and 10 species. Coleoptera was the most abundant order 
(99.85%). Pests accounted for 97.88% of the collected insects, whereas beneficial insects accounted for 2,12% (Table I). ANOVA 
followed by Tukey’s test revealed a significant difference in the numbers of insects collected among the seven localities (df = 6; p 
< 0.001). The mean number of insects collected at Foula was the highest, at 329.56 ± 25.40 individuals, compared with 97.89 ± 
20.43 individuals at Miniadougou (Figure 2). 
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2.2 Species richness, relative abundance and frequency of occurrence of collected insects 

§ Species richness 
Ten species were collected during the study: Sitophilus zeamais, Rhyzopertha dominica, Tribolium castaneum, Tenebrio molitor, 
Cryptolestes pusillus, Carpophilus dimidiatus, Oryzaephilus surinamensis, Sitotroga cerealella, Xylocoris flavibes and Lariophagus 
distinguendus (Table I). The primary pests were S. zeamais, R. dominica and S. cerealella, which attack intact grains. The secondary 
pests were T. castaneum and C. dimidiatus, which attack broken grains or grains previously damaged by primary pests. O. 
surinamensis was the only tertiary pest and feeds on debris in the stored grain. In addition, three beneficial insect species were 
recorded in the maize stocks: the predators T. molitor and X. flavipes and the parasitoid L. distinguendus. 

§ Relative abundance 
Relative abundance ranged from 0.10 to 56.96% (Table I). S. zeamais was the most abundant species (Ar = 56.96%), whereas S. 
cerealella was the least abundant (Ar = 0.10%). T. castaneum was moderately abundant, with a relative abundance of 30.50%. 

§ Frequency of occurrence 
Frequency of occurrence ranged from 42.86 to 100%. The ubiquitous species (C = 100%) were S. zeamais, T. castaneum, R. 
dominica, C. pusillus and X. flavipes (Table I). 
 
Table I: Diversity of insects collected from 189 kg of maize grain in stored maize stocks in Odienné Department, north-
eastern Côte d’Ivoire 
Order Family Genus Species N % Ar % C Status 

Coleoptera Curculionidae Sitophilus Sitophilus zeamais (Mostschulsky, 
1855) 

7796 56.96 100.00 I 

Bostrichidae Rhyzopertha Rhyzopertha dominica (Fabricius, 
1792) 

684 6.40 100.00 I 

Tenebrionidae Tribolium Tribolium castaneum (Herbst, 
1797) 

4403 30.50 74.10 II 

Tenebrio Tenebrio molitor (Linné, 1758) 41 0.30 42.86 Pr 
Cucujidae Cryptolestes Cryptolestes pusillus (Shönherr, 

1877) 
402 2.90 100.00 II 

Nitulidae Carpophilus Carpophilus dimidiatus (Fabricius, 
1792) 

26 0.20 71.43 II 

Silvanidae Oryzaephilus Oryzaephilus surinamensis (Linné, 
1758) 

79 0.50 71.43 III 

Figure 2: Mean population of insects collected by surveyed locality 
(Bars topped by the same letter are statistically identical) 
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Lepidoptera Gelechiidae Sitotroga Sitotroga cerealella (Olivier, 1789) 6 0.10 28.57 I 
Hemiptera Anthocoridae Xylocoris Xylocoris flavipes (Reuter, 1875) 228 1.40 100.00 Pr 
Hymenopter
a 

Pteromiladae Lariophagus Lariophagus distinguendus 
(Forster, 1840) 

21 0.20 42.86 Pa 

        

4 9  10 10 13686 100.00     
N: Number of individuals; % Ar: Relative abundance; % C: Frequency of occurrence; I: Primary pest; II: Secondary pest; III: 
Tertiary pest; Pr: Predator;  
Pa: Parasitoid 
 
2.3 Distribution range of the main insect pests in Odienné Department 
The predominant pests were S. zeamais and T. castaneum. S. zeamais was very abundant at Miniadougou (Ar = 70.26%), Bako (Ar 
= 66.88%), Tahanso (Ar = 65.94%), Tomba (Ar = 64.04%), Niamasso (Ar = 59,86 %) and Sirana (57.90%). T. castaneum was 
abundant at Foula (42.75%), Sirana (Ar = 35.88%), Niamasso (Ar = 29.71%), Bako (Ar = 29.23%), and Tomba (Ar = 28.30%) 
(Figure 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 : Distribution map of the main insect pests affecting maize stocks in the Odienné department, north-east Côte 
d’Ivoire (Ar ˃ 50% : very abundant        ; 25 ≤ Ar ˂ 50% : abundant       ; 10 % ≤ Ar ˂ 25% : fairly abundant 
 
2.4 Damage associated with stored maize stocks 
The maize stocks sampled at Niamasso were the most heavily infested, with an average infestation rate of 94.02 ± 0.48%, compared 
with those at Foula, which recorded a rate of 58.20 ± 1.86% (Figure 4). The same trend was observed with regard to weight loss. 
The average weight loss in Niamasso was 71.05 ± 1.85%, whilst in Foula it was 16.61 ± 0.71% (Figure 5). The Kruskal-Wallis test, 
followed by Dunn’s post-hoc test at a significance level of 5%, revealed that there is a significant difference between the infestation 
rates and the weight loss recorded in the maize stocks from the different localities. 

Legend  

      : Locality surveyed 

      : Sitophilus zeamais       

     : Tribolium castaneum       

      

M
ean infestation rate (%

) 

 

 

 

 

 

 

 

 

https://doi.org/10.47191/ijcsrr/V9-i10-02
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/


International Journal of Current Science Research and Review 
ISSN: 2581-8341    
Volume 09 Issue 10 October 2026    
DOI: 10.47191/ijcsrr/V9-i10-02, Impact Factor: 8.048   
IJCSRR @ 2026   

 

www.ijcsrr.org 

 

5253   *Corresponding Author: Amenan Laéticia Félicienne N’DRI                   Volume 09 Issue 10 October 2026 
                                Available at: www.ijcsrr.org 
                                                                                              Page No. 5248-5255 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3. DISCUSSION 
This study revealed substantial diversity of insect pest species in maize stocks collected in Odienné Department, north-eastern Côte 
d’Ivoire. A total of 13,686 individuals were collected from a sample of 189 kg of maize grain after 12 months of storage. These 
insects belonged to four orders, nine families, 10 genera and 10 species. The number of species recorded in this study differed from 
that reported by Gindaba and Negeri (2023) and Nivethika et al. (2022). These authors recorded five species, respectively, in maize 
stocks sampled in Ethiopia and India. This difference may be attributable to storage duration and storage structures. In the study by 
Gindaba and Negeri (2023), maize stocks were sampled after three months of storage, whereas those examined by Nivethika et al. 
(2021) were sampled after five months. In addition, the high number of insects collected in the present study may be explained by 
storage practices that are often inadequate under smallholder conditions. These observations are consistent with those of Waongo 
et al. (2013), Sankara et al. (2017) and Johnson et al. (2024), who showed that traditional storage structures may influence pest 
proliferation. Indeed, storage structures are generally constructed from materials conducive to insect development. They may also 
contain cracks or galleries that provide refuges for insects and contribute to increased infestation. Among the insect orders recorded, 
Coleoptera was markedly predominant (99.85%), of which 97,88% were pests and 2,12% were beneficial insects. The high 
proportion of pests may be related to the physicochemical properties of maize. Maize grains are larger than those of other cereals 
and provide a more abundant substrate rich in carbohydrate reserves for insect development. These observations are similar to those 
reported by Waongo et al. (2013), who attributed pest diversity to grain size and the intrinsic properties of maize. Regarding 
ecological diversity indices, S. zeamais and T. castaneum were the most abundant species. These species are known to cause 
substantial damage to stored commodities in West Africa (Johnson et al., 2012; Oura et al., 2022). The findings of the present study 
indicate that these pests are well adapted to stored commodities and prevailing storage practices. This observation is consistent with 
Johnson et al. (2012) and Coulibaly et al. (2025), who reported the ubiquitous occurrence of these pests in maize and rice stocks in 
the Marahoué and Bagoué regions of Côte d’Ivoire, respectively. 
The study of the distribution of the main pests in Odienné Department showed a strong dominance of S. zeamais across all surveyed 
localities, whereas T. castaneum was relatively abundant. The high abundance of S. zeamais in all localities may be attributable to 
its adaptive capacity to climatic conditions in African regions that are favourable to its development, as well as to its agronomic 
status (Okiwelu et al., 2011). Indeed, this pest attacks intact grains, thereby making them susceptible to infestation by other 
organisms, such as T. castaneum. The occurrence of T. castaneum in all surveyed localities may be explained by its status as a 
secondary pest and its high reproductive capacity (Nyabako et al., 2020; Shah et al., 2021). 
The analyses of damage levels revealed significant differences among the surveyed localities. The area with the highest infestation 
rate also showed the greatest weight loss. Thus, maize stocks sampled at Niamasso had a mean infestation rate of 94.02 ± 0.48% 
and a mean weight loss of 71.05 ± 1.85%. These results may be related to the duration of maize storage and the large number of 

Figure 4: Mean infestation rate in maize stocks by 
surveyed localities (Bars topped by the same letter are 
statistically identical) 

Figure 5: Mean weight loss of maize stocks 
by surveyed localities (Bars topped by the 
same letter are statistically identical) 
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pests collected during the study. Indeed, Johnson (2009) and Coulibaly et al. (2025) showed that these two factors strongly affect 
infestation levels in maize stocks. 
 
CONCLUSION 
This study identified 10 insect species in stored maize stocks, belonging to four orders, nine families and 10 genera. The high 
proportion of pests (97.88%) indicates a substantial presence of harmful insects responsible for damage and losses in stored maize 
stocks. The predominant and ubiquitous species across all localities were S. zeamais and T. castaneum. The highest mean infestation 
rate was 94.0 ± 0.48%, followed by a mean weight loss of 71.1 ± 1.85%. The high pest pressure exerted on stored commodities 
highlights the urgent need to implement sustainable and appropriate management strategies to ensure improved storage conditions. 
 
ACKNOWLEDGEMENTS 
This work was carried out within the framework of the ACE Impact programme funded by AFD (French Development Agency) 
and implemented by the African Centre of Excellence on Climate Change, Biodiversity and Sustainable Agriculture 
(WASCAL/CEA-CCBAD), whose results contributed to the preparation of this article. We also thank the Regional Scholarship and 
Innovation Fund (RSIF) doctoral scholarship programme of PASET for its financial support for this research. 
 
CONFLICT OF INTEREST 
All authors have approved the final version of the manuscript. No conflict of interest is declared. 
 
REFERENCES  

1. Kambale, M. H., Mbusa, W., Mondo, J. M. and Kasika, L. E. Incidence de la chenille légionnaire (Spodoptera frugiperda) 
et performances agronomiques de six cultivars de maïs cultivés à Butembo, Nord-Kivu. Journal of Applied Biosciences, 
184, 2023, pp. 19245–19258. https://doi.org/10.35759/JABs.183.2 

2. Kouakou, R. K., N’Da, H. A. and N’Cho, A. L. Revue de littérature des céréales cultivées et produites dans le Nord de la 
Côte d’Ivoire : cas des spéculations maïs (Zea mays L.), mil (Pennisetum glaucum (L.) R. Br.), sorgho (Sorghum bicolor 
L. Moench). Journal of Animal & Plant Sciences, 60(2), 2024, pp. 11015–11034. https://doi.org/10.35759/JAnmPlSci.v60-
2.2 

3. Johnson, F. Quelques aspects d’éthologie de Sitophilus zeamais Motschulsky, 1855 (Coleoptera: Curculionidae), principal 
déprédateur des stocks de riz et de maïs dans la région de Bouaflé, Côte d’Ivoire : lutte par des substances naturelles et 
stratégie de conservation durable. Thèse de doctorat, Université de Cocody, Côte d’Ivoire, 2009. 

4. RONGEAD. Diagnostic de la filière maïs en Côte d’Ivoire. Rapport, 2014. 
5. FAOSTAT. The State of Food Security and Nutrition in the World 2021. Transforming food systems for food security, 

improved nutrition and affordable healthy diets for all. Report, 240 p, 2021. 
6. FAOSTAT. Statistical Database of the Food and Agriculture Organization of the United Nations. FAO, Rome, 2023. 

http://faostat.fao.org/faostat/.  
7. Timité, N., Kouakou, A. T. M., Bamba, I., Barima, Y. S. S. and Bogaert, J. Climate variability in the Sudanian zone of 

Côte d’Ivoire: weather observations, perceptions, and adaptation strategies of farmers. Sustainability, 14(16), 2022, 10410. 
https://doi.org/10.3390/su141610410 

8. Laopé Ambroise Casimir Siéné, L., Doumbouya, M., Traoré, M. S., Condé, M., N’Guettia, T. V. F. et Koné, M. Effet de 
quatre types de fertilisants sur la croissance et la productivité de deux génotypes de maïs (Zea mays L.) en cas d’un semis 
tardif à Korhogo au Centre-Nord de la Côte d’Ivoire. International Journal of Biological and Chemical Sciences, 14(1), 
2020, pp. 55–68. https://doi.org/10.4314/ijbcs.v14i1.6 

9. N’Da, H. A., Kouakou, C. K. and N’Cho, A. L. Gestion post-récolte du maïs (Zea mays L.) au Nord de la Côte d’Ivoire : 
pratique paysanne et typologie des systèmes de stockage. International Journal of Biological and Chemical Sciences, 16(6), 
2022, pp. 2658–2672. https://doi.org/10.4314/ijbcs.v16i6.16 

10. Johnson, F., Kouadio, E. R. E., Coulibaly, L. F., Coulibaly, S. Y. S., Doumbouya, M., Kissi, T. A. P. and Koné, D. Insect 
pests of corn (Zea mays Linné, 1753) stocks and impact on storage and preservation in the Bagoué region, Northern Côte 

https://doi.org/10.47191/ijcsrr/V9-i10-02
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
http://faostat.fao.org/faostat/


International Journal of Current Science Research and Review 
ISSN: 2581-8341    
Volume 09 Issue 10 October 2026    
DOI: 10.47191/ijcsrr/V9-i10-02, Impact Factor: 8.048   
IJCSRR @ 2026   

 

www.ijcsrr.org 

 

5255   *Corresponding Author: Amenan Laéticia Félicienne N’DRI                   Volume 09 Issue 10 October 2026 
                                Available at: www.ijcsrr.org 
                                                                                              Page No. 5248-5255 

 

d’Ivoire. Journal of Stored Products and Postharvest Research, 15(1), 2024, pp. 17–23. 
https://doi.org/10.5897/JSPPR2024.0340 

11. Affognon, H., Kossou, D. and Bell, A. Développement participatif de technologies post-récolte au Bénin. Expérience du 
projet pilote de lutte intégrée contre le grand capucin du maïs dans le système post-récolte des paysans. GTZ/IITA, 2000, 49 p. 

12. Coulibaly, S. Y. S., Johnson, F., Coulibaly, L. F., Doumbouya, M., Kissi, T. A. P., N’Dri, A. L. F. and Koné, D. Diversité 
des insectes associés aux épis de maïs (Zea mays Linné, 1753) au cours du stockage dans le Nord de la Côte d’Ivoire. 
African Journal of Tropical Entomology Research, 4(1), 2025, pp. 1–12. https://doi.org/10.58697/AJTER040101 

13. Weidner, H. and Rack, G. Tables de détermination des principaux ravageurs des denrées entreposées dans les pays chauds. 
Eschborn, Gesellschaft für Technische Zusammenarbeit (GTZ), 1984. 

14. Delobel, A. and Tran, M. Les Coléoptères des denrées alimentaires entreposées dans les régions chaudes. Paris, ORSTOM, 
1993, 425 p. 

15. Farrell, G. and Haines, C. P. The taxonomy, systematics and identification of Prostephanus truncatus (Horn). Integrated 
Pest Management Reviews, 7, 2002, pp. 85–90. 

16. Huchet, J.-B. Le Coléoptère, la Graine et l’Archéologue : approche archéoentomologique de quelques ravageurs des 
denrées stockées. In: Diestch-Sellami, M.-F., Hallavant, C., Bouby, L. and Pradat, B. (eds.), Plantes, produits végétaux et 
ravageurs. Aquitania, supplément 36, 2017, pp. 17–42. 

17. Jaulin, S. Etude des Orthoptères des sites expérimentaux du LIFE Basses Corbières. Synthèse des 4 années de prospections. 
Rapport d’étude de l’OPIE, Perpignan, 2009, 51 p. 

18. Dajoz, R. Précis d’écologie : cours et questions de réflexion, 8e éd. Paris, Dunod, Sciences Sup, 2000. 
19. Gindaba, A. and Negeri, M. Species composition and relative abundance of stored maize insect pests in selected districts 

of Kellem Wollega and West Wollega Zones of Western Ethiopia. Entomology, Ornithology & Herpetology, 12, 2023, 
315. https://doi.org/10.35248/2161-0983.23.12.315 

20. Nivethika, J. M., Srinivasan, T., Arulprakash, R., Suganthi, A. and Ravikesavan, R. Arthropod diversity and extent of 
infestation in store maize grain samples. Biological Forum – An International Journal, 14(3), 2022, pp. 199–203. 

21. Waongo, A., Yamkoulga, M., Dabire-Binso, C. L., Ba, M. N. and Sanon, A. Conservation post-récolte des céréales en zone 
sud-soudanienne du Burkina Faso : perception paysanne et évaluation des stocks. International Journal of Biological and 
Chemical Sciences, 7(3), 2013, pp. 1157–1167. https://doi.org/10.4314/ijbcs.v7i3.22 

22. Sankara, F., Sanou, A. G., Waongo, A., Somda, M., Toé, P. and Somda, I. Pratique paysanne post récolte du maïs dans la 
région des Hauts-Bassins du Burkina Faso. Journal of Animal & Plant Sciences, 33(1), 2017, pp. 5274–5288. 

23. Johnson, F., N’Zi, K. G., Seri-Kouassi, K. and Foua-Bi, K. Aperçu des problèmes de stockage et incidences des insectes 
sur la conservation du riz et du maïs en milieux paysan : cas de la région de Bouaflé, Côte d’Ivoire. European Journal of 
Scientific Research, 83(3), 2012, pp. 349–363. 

24. Oura, A., Waongo, A., Yamkoulga, M., Traoré, F., Ilboudo, Z. and Sanon, A. Stockage post-récolte des céréales et statut 
du grand capucin des grains, Prostephanus truncatus (Horn) (Coleoptera: Bostrichidae) au Burkina Faso. Journal of Applied 
Biosciences, 178, 2022, pp. 18609–18623. 

25. Okiwelu, S. N., Adu, O. O. and Okonkwo, V. N. The effect of Sitophilus zeamais (Mots) (Coleoptera: Curculionidae) on 
the quality and viability of stored maize in Nigeria. International Journal of Tropical Insect Science, 8(3), 2011, pp. 379–
384. 

26. Nyabako, T., Mvumi, B. M., Stathers, T., Mlambo, S. and Mubayiwa, M. Predicting Prostephanus truncatus (Horn) 
(Coleoptera: Bostrichidae) populations and associated grain damage in smallholder farmers’ maize stores: a machine 
learning approach. Journal of Stored Products Research, 87, 2020, 101592. https://doi.org/10.1016/j.jspr.2020.101592 

27. Shah, J. A., Vendl, T., Aulicky, R. and Stejskal, V. Frass produced by the primary pest Rhyzopertha dominica supports the 
population growth of secondary stored-product pests. Bulletin of Entomological Research, 111(2), 2021, pp. 153–159. 
https://doi.org/10.1017/S0007485320000425 

Cite this Article: N’DRI, A.L.F., JOHNSON, F., COULIBALY, S.Y.S, KONE, D. (2026). Spatial Distribution of Insects 
Associated with Stored Maize and Assessment of Damage n Odienne Department (North-Eastern Côte D’ivoire). International 
Journal of Current Science Research and Review, 9(10), pp. 5248-5255. DOI: https://doi.org/10.47191/ijcsrr/V9-i10-02 

https://doi.org/10.47191/ijcsrr/V9-i10-02
http://sjifactor.com/passport.php?id=20515
http://www.ijcsrr.org/
http://www.ijcsrr.org/
https://doi.org/10.1017/S0007485320000425
https://doi.org/10.47191/ijcsrr/V9-i10-02

