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ABSTRACT

Mango contributes to ameliorate the life level of the northern population of Céte
d’lvoire. This paper seeks to provide information on the main insects visitors of
Mangifera indica flowers. The study was carried out during the flowering step of the
species corresponding to the December-February period in five village situated in
the communal area of Korhogo, in the northern part of Cote d’Ivoire. Flowers’insect

visitors were captured twice by day in morning and afternoon, using a sweep net.
The results showed that these flowers were visited by 8 insectes orders consited of
Hymenoptera, Coleoptera, Diptera, Lepidoptera, Dictyoptera, Hemiptera, Odonata
and Orthoptera. The Hymenopterans constituted major group of flower’s visiting
insects. Collected insects abundance was highest in Katiofi site. The number of
visiting insects of mango flowers is high in the morning and low in the afternoon.
The highest diversity indices were observed at Lakpolo.
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Introduction

Mango (Mangifera indica L.) is rated by its taste qualities as one of the most popular fruits of the
consumer. In Asia, it is even called the 'king of fruits' (Purseglove, 1972). Mango is from India and Burma.
Introduced by colonizers in the 20" century, this fruit tree is quickly adopted by the Ivorian people and its
culture becomes traditional, because of its imposing size which is often worth to be used as a palaver tree. Its
adoption as a cash crop in Cote d'lvoire dates back to 1980. Mango now play a leading role in the economy of
the people living in the north part of the country. This fruit, whose consumption was formerly mainly local,
constitutes a significant source of foreign exchange since it is massively exported. Today, mango is the third
export fruit of Céte d’lvoire after sweet banana and pineapple (FIRCA, 2008). Mango reserved for export is
particularly produced in the north of the country. To increase the amount of mango produced, farmers use
divers techniques such as the use of fertilizers, pesticides ... etc. These different practices combine to increase
the flowering rate. After flowering, pollination becomes the critical factor for good production. It is in this
context that the intervention of pollinators is essential. To achieve pollination, flowers must be visited. Several
studies have been conducted in Taiwan (Sung et al., 2006), Philippines (Fajardo et al., 2008), India (Kumar et
al., 2016) and in Indonesia (Windriyanti et al., 2019) on the insects of mango flower. These studies showed
that mango is visited by many insects during its flowering phase. But, in Cote d’lvoire, there has not been
much information on insect species associated with mango, regarding to either the flowers. Likewise,
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literature on mango insects is lacking in this country during the flowers season. The studies on the relationship
between insects and mango concern the fruit flies. These research has focused only on pests (N'guetta, 1998.
Hala et al., 2006; N’Dépo et al., 2009 ; N'guessan et al., 2011 ; N’Dépo et al., 2013 ; N’guessan et al., 2016).
The purpose of this article was to study the diversity of insect visiting mango flowers during it flowering period.

MATERIAL AND METHODS
Study Area

The study was conducted in some mango orchards in the communal area of Korhogo. Five sites were
chosen according to their accessibility (Figure 1). Korhogo is situated in the northern part of Cote d’lvoire. The
climat of this region is characterized by two seasons : a rainy season which extend from May to October and a
dry season which extend from November to April.

Material and Methods

The work focused on plant material consisting of Mangifera indica flowers. In northern Cote d’lvoire,
this plant has its flowering phase which lasts from December to February.

The insects visiting flowers of Mangifera indica survey was carried out from January to February 2019
during the flowering period (December to February). The capture of insects visiting flowers was made using a
sweep net twice a month (once every two weeks). Insect harvesting was conducted from 08 am to 11 am and
from 03 pm to 05 pm (local time). Sampling was carried out every 30 minutes per plant survey (Ukoima et al.,
2016). The specimens collected were preserved in a concentrated ethanol at 70 °C. In the laboratory,
specimens were sorted and identified by use of systematic and classification keys proposed by Delvare &
Aberlenc (1989). Insects were counted and numbers of each species were expressed.

Statistical analysis

The diversity and community structure of insects were determined by using species richness,
Shannon-Weiner index (Shannon and Weaver, 1949), Pielou evenness index (Pielou, 1966), abundance and
relative abundance. The biodiversity indices were computed using Paleontological Statistics Software Package
(PAST) 3.10. The statistical analysis employed Statistica version 7.1, one-way Anova was used to determine the
differences in species richness, the abundance of species, the diversity and evenness indices of insects on each
site.

Results

The insects visitors of Mangifera indica flowers belonged to 8 taxonomic orders. These were
Hymenoptera, Hemiptera, Diptera, Coleoptera, Orthoptera, Lepidoptera, Odonata and Dictyoptera. Seven
orders of insects were collected at Lapkolo, 6 at Katiofi and 5 orders were observed in each of the other 3 sites
(Table 1). There was no significant difference (P>0.05) in the diversity of insects collected. A total of 418
individuals were collected. They were divided in order of importance as follows: Hymenoptera (48%),
Hemiptera (23%), Diptera (19%), Coleoptera (5%) and Orthoptera (2%) (Figure 2). Lepidoptera, Odonata and
Dictyoptera each accounted for 1% of insects collected. Insect abundance was highest in Katiofi and lowest in
Kapélé (Table 1). There was no significant difference (P>0.05) in the abundance of insects collected between
sites. The monthly variation in abundance showed that in Katiofi, the number of insects increased from 94
(January) to 24 (February). At Kapélé, the abundance has increased from 59 to 0. At Lakpolo, collected insect
number varied from 68 (January) to 12 (February). In Torgokaha, the number of insects oscillated between 56
(January) and 20 (February), while in Natiokobadara, the number of insects decreased from 52 (January) to 33
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(February). The number of visiting insects of mango flowers generally decreased from morning to afternoon at
all sites. The number of individuals observed is high in the morning and low in the afternoon (Figure 3). There
is no significant difference (P>0.05) in the abundance of insects collected according to daily time. Shannon-
Wiener diversity index varied from 1.07 (Kapélé) to 1.45 (Lakpolo) while Evenness value oscillated between
0.66 (Kapélé) and 0.74 (Lakpolo and Katiofi) (Figure 4). There was no significant difference (P>0.05) in the
diversity index and Evenness between study sites. Likewise, there was no significant difference (P>0.05) in

diversity indices according to daily time.

*=Presence of taxa

Table 1. Taxa richness and abundance of insects visiting mango flowers.

Study sites
Insects Orders Katiofi Kapélé Lakpolo Torgokaha Natiokobadara
Hymenoptera * * * * *
Hemiptera * * * * *
Coleoptera * * *
Diptera * * * * *
Odonata * *
Lepidoptera * *
Dictyoptera * *
Orthoptera * * * *
Taxa S 6 5 7 5 5
Abundance 118 59 80 76 85
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Figure 1. Location of the study sites.
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Figure 2. Relative abundance of the different orders of insects collected.
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Figure 3. Evolution of frequency of insects visitor of Mangifera indica flowers as a function

of times of the day.
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Figure 4. Spatial variation of diversity indices of insects visiting mango flowers.
Discussion

A total of 8 orders were collected in this study. These orders consited of Hymenoptera, Coleoptera,
Diptera, Lepidoptera, Dictyoptera, Hemiptera, Odonata and Orthoptera. Hymenoptera, Diptera, Lepidoptera,
Hemiptera and Coleoptera correspond to the settiment that generally visited Mango flowers. This result is in
appropriateness with these obtained by Usha et al. (2014), Chauhan et al. (2018) and Windriyanti et al. (2019).
The Hymenopterans constituted major group of insects visiting on mango flowers. Its followed by the
Hemipterans and the Dipterans. These orders can be considered as constant visitors. The dominance of
Hymenoptera and Diptera as major group of insects visiting on Mango flowers was shown (Usha et al., 2014;
Windriyanti et al., 2019). A difference in the monthly variation in abundance was observed. Indeed, the
abundance of insects collected in January was higher than that of February. The high abundance of insects
observed in January could be due to the fact that this month coincides with the period of intense flowering. At
this moment, the insects would be strongly attracted by the scented smell of mango flowers. On the other
hand, the low abundance registered in February could be due to the fact that after the first collection of this
month, a rain preceded by a raging wind fell. The wind made the flowers fall so that it was difficult to observe
the insects because of the lack of flowers. The insect diversity index of mango flower visitors of the different
sites range from 1.07 to 1.45. These value are in the moderate category, namely the diversity index at intervals
1 < H '< 3. Diversity is a combination of the number of species in a community (species richness) and evenness
of each species (Evenness) (Magurran, 2004). Evenness index value (E) is a measure of species scatter patterns
in a habitat. Evenness index values vary from 0 to 1. The closer to 1, all species have almost the same level of
evenness. If the value approaches 0 it is estimated that a species becomes more dominant (Magurran, 2004).
Evenness values of the sites ranged from 0.66 to 0.74. They were closer to 1 indicated equal distribution of
individuals (Turkmen and Kazanci, 2010). Evenness value in the different sites tends to be close to 1, which
means that in these sites, most taxa have similar abundance.
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Conclusion

This study relative to visiting flower insects identification showed that the most frequently orders

encountered are Hymenoptera, Hemiptera and Diptera. The highest abundance of insects was recorded in

morning. The results obtained from visiting flower insects are of great importance for future mango pollinator

recognition programs. They will serve as a basis for studying the floral biology of Mangifera indica and its

pollinators in order to increase and regulate fruit production.
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