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ABSTRACT

Bees are the most important pollinators of manypsrand wild plant species. The ecosystem servipeltfiation
provided by these insects is crucial to maintaierall biodiversity and to secure crop yields worlde: Especially
improving the livelihood of smallholders in devetap countries through higher crop yields is essanfor
achieving global food security and poverty reduttiblowever, ecosystem degradation, depletion aiftgdpecies,
habitat fragmentation, use of insecticides and glolvarming constitute severe threats to these ogyas with
some being clearly at risk of extinction. Despite tgreat ecological and economic importance of bags
pollinators, hardly anything is known about the [species in West Africa and particularly in BurkiRaso. The
study aimed to assess bee communities of a Sudagesecological system in Burkina Faso. We ingeséd the
diversity and abundance of bees in near-naturalaeaah habitats and in nearby fields of the mainhcamps
(cotton, sesame) at three sites in the south ofcthentry. Bees were caught with 288 colored parsrégp the
duration of one year, covering the dry and raingsm. A total of 105 species of bees belongin@tge®era and 4
families (Apidae, Megachilidae, Halictidae, and lgttlae) were identified. The most diverse famigs \Malictidae
(sweat bees) with 41 species. The family of Apfoletuding honey bees, bumble bees and stingless) veas the
most abundant family including 92.57% of specintiiected. In this study, the stingless bee Hygotra gribodoi
was the most abundant species with 74.55% of altisgen. However, general conclusions have to bemnaith
caution, since species abundances can greatlyr diffen year to year. During our study time, we petl that the
greatest number of species and specimens of beesoined in the dry season because of the lodgeation of
the season. However, the peak of the diversityadmhdance of bees was observed in the rainy sezsmecially in
July and August (months of intense rains). The ssssent of bee species and their seasonal distibbu§ an
important scientific basis for the establishmenappropriate management strategies and can be @dpt terms of
sustainable agricultural practices that insure leettproductivity due to bee pollination service psion and
biodiversity conservation.

Keywords: Biodiversity - Pollination - Bees - Ecosystem segv Agriculture - Burkina Faso.

INTRODUCTION

Bees play an outstandingly important role as palbins in all temperate to tropical ecosystems agitinption
ranges on one of the foremost places when it commeguantifying the economic value of animal mediate
ecosystem services. Approximately, 90% of angiaspalant species depend on animals for pollinatioth sexual
reproduction that avoids inbreeding with its lontgnm consequences of losing genetic variabilitythie short term
loss of pollination can lead to a 40% yield redmetin cultivated plants [1MWhat did cause just bees to attain such a
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prominent role? Bees use pollen as main food feir tharvae. Many bees don’t collect whatever thegynfind
while flying just from one to the next flower. Raththey show an often very pronounced tendency ridsvthe
preference of a limited number of flowering plapesies. Since pollen harvesting often requires soomplex
behavior which the bees at least partly have tmldander such circumstances one is better off wpeeferring a
limited set of easy to handle plants or even whily Specializing on a single species with thisigique. Bees are
central place foragers, they have a “nest” to whitky come back regularly when collecting food.nBeoffering
bee’s pollen and /or nectar at the right time,ttraative but not too large quantities will supptire tendency of the
bees (out of technical reasons) of preferring &aageplant type while this is available in suffiotequantity.This
strengthens the tendency towards flower constamcyhe bee’s side from which the plant profits byosgly
increasing the probability of receiving pollen fr@mme alien conspecifics

As much as 75% of agricultural crop species aresotne degree, reliant on animal pollination [2]lliRation, in
particular by bees improves seed and fruit quatitya. 30% of the crops [3]. Furthermore, the dechf pollinating
species can lead to a parallel decline of plantispd3].

Around 25,000 species of bees have been describddwide [3]. Bees are mainly diversified and disiited in

hot, arid or semi-arid areas. Unfortunately, degtisth of ecosystems, depletion of plant specieditéta
fragmentation, pesticides and global warming arppesed to negatively impact their diversity andgen
distribution [4]. This is likely to increase theski of future pollination deficits in areas requgirhigh, and
increasing, pollination demands [5-6].

Only few studies on bees were carried out in Wdst& [5], where the main source of livelihood issied on rain-
fed agriculture. In this African region in geneeald in Burkina Faso specifically, bee species ateanell known.

However, this country has been viewed as the patdmeadbasket of the African continent under alienchange
[7]. Especially in developing countries, human poputai® growing fast, while many of the rural inhahita are
poor, undernourished, and live in conditions whitse environment is either degraded or being degkai@10].

Hence, ecosystem services enhanced through bisitivéisuch as biotic pollination) can create milyuaeneficial

environmental and food-supply scenarios [11-13Jpriowing the livelihoods of smallholders through g and
more stable crop yields, fast minimizing negatimeionmental impacts [9], [14].

Since there hardly exist any current data on tleedpecies in West Africa, the study aimed to ingas the bee
pollinator communities of a Sudanese agro-ecoldgigstem in Burkina Faso serving as a first assessmof the
bee pollinator diversity in this area. Furthermose, aimed to reveal if the diversity and abundaofckees differs
() in near-natura-savannah habitats and in nefields of the main cash crops of this area (cottmsame) and (ii)
in the dry and rainy season, since ectothermattasee highly sensitive to microclimatic variagon

MATERIALS AND METHODS

2.1. Study area and study sites

The study was carried out from October 2014 to &aper 2015 at three locations in the South of Buarktaso:
Dano (11°08'56.566"N - 003°03'36.446"W), Bonti(lD°48'26.393"N - 003°04'39.564"W) in the Solttest and
Nazinga (11°06'34.998"N - 001°29'07.181"W) in 8eCentral Burkina Faso (Figure 1). These areassapected
to react especially sensitive to the effects ahalie variability. Among these sites, Bontioli adadzinga are partly
protected areas with small villages nearby, Dareosmall city with agricultural land in the subuntsurroundings.
These three areas belong to the south-sudanesaticlimone. The averages rainfall are 750 mm, 10@band 900
mm in Dano, Bontioli and Nazinga, respectively. eTdverages annual temperature are 27°C , 26.5°QGHi@l in
Dano, Bontioli and Nazinga, respectively.

There are two pronounced seasons, a dry seasonNowamber to May and a rainy season from June toliec.
Agriculture (industrial and food crops) is the magtivity from the populations in these study areas

http://www.easletters.com/issues.html



Drissa Coulibaly et al Entomol. Appl. Sci. Lett., 2016, 3 (4):1-11

NAZINGA PROTECTED AREA

DANO CATCHMENT A

Wahable

9 =

" Gnitegha
®

Oronkua

Yerggane
o Hebar

,"Baﬁara
/e

A 1'hmb|ﬂ IEBne
Gbagba .’ayera

e Savannah

®  settiments @ Savannah
Main road ®  settiments
River Mean road

River A ——

— D Deing patchiment D Nazinga protected area 0 5 10 2

BONTIOLI PROTECTED AREA

Bilbale Bagane N

Djipologo ’X

Nakar
L]

Bontioli
A

[ Dano catchment

Bobra Gogo “:,_ 5 2 \ Mazinga protected area
. ey 46 Il Bontioli protected area

[ Burkina Faso

e  Savannah

®  Seftiment
= Mean road
——— River

Balingnar
®

—— — 1 [ ®ontioli protected area

Figure 1: Study sites in Burkina Faso and localizadn of the sampling plots

2.2. Study design and bee sampling

Four sampling plots of each 5400 g0m x 90m) were chosen in near-natural savanialitais and in nearby
fields of the main cash crops of this area (cotsmsame) at each study site (Figure 2), resuftiregtotal number
36 sampling plots.

Each sampling plot comprised four sampling blockisnf x 30m) spaced to 30 m. In each block six tnapse
installed in a distance of 15 m. In total, we set864 traps (24 traps per sampling plot; 288 tagssite). Cotton
and sesame fields chosen to capture bees in weatetb at a maximum distance of 2km from the neaurah
savanna sites. (Figure 2).

Pantraps were used to sample honey bees and vkl b®/-bright yellow, white and blue 500ml plastiowls

were placed in the height of ca. 1m above the gtdnithe savanna sites and fields; filled with $BlACl) saturated
water and a small drop of detergent (liquid soapyenleft out for 72h during each sampling rounde8e&vere
sampled once each month in the savanna plots argt 8wveeks in the fields due to the shorter flomgeperiod of
the crops. Specimens of bees were collected, staredcohol, and thereafter pinned and identifiedgenus or
species (voucher specimens are held at the Roygiadnstitute of Natural Sciences, Brussels).

2.3. Statistical analysis

Data were analyzed using statistica software vergit. Data sets were tested for normality distiivu To analyze
if bee species number and abundances vary betvisnAsalysis of Variance (ANOVA) and post-hoc Danc
tests were carried out. The significance level w&s0. 05.

Diversity can be defined as the degree of hetemigewithin a population [15]. The diversity of l®en our sites
was assessed by calculating the following diveiisitijces:
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Sesame field 1 Sesame field 2 Sesame field 3 Sesaldeltfi

Max
2km

Savannah Salannah Savannah Saannah

habitat plot 1 habitat plot 2 habitat plot 3 habitat plot 4
Max
2km

Cotton field 1 Cotton field 2 Cotton field X otton field 4

Figure 2: Sampling design for each site showing the 4 near-naal savanna plots and each 4 nearby cotton and same fields in a
maximum distance of 2 km. Each sampling plot compsied 24 pantraps.

- Index of Shannon[16]
The Shannon index compares the alpha-diversityffefrdnt sites. It is expressed by the followingrfwla:

H' = -X ((Ni/ N) * log2 (Ni / N))

Where Ni is the number of individuals of a giveresies, i ranging from 1 to S (total number of spgkiN is the
total number of individuals.

The maximum diversity (H'max) is calculated using the following formula:

H'max = Log2 S

S represents the total species richness [17].

- Index of equitability [17]

This index assesses the equal distribution of afwe®l among species. The equal distribution is dtie of the
diversity observed at the maximum diversity. Itigarbetween 0 and 1. The higher, this index teads tnore the
population is flat, more it tends to 0, more thigplation is contrasted (quantitative representatibvaried species
in the sample). It is given by the following forraul

E =H '/ H'max

- Jaccard index [18].
This index is a test of similarity between two hats.

_ a
" (a+b+c)

Where a represents the number of common speciegéethabitats; b represents the number of unigeeiep for
habitat 1 and c represents the number of uniqueiespéor habitat 2.

- Sorensen similarity coefficient (Ks), [19].
This index is a complement of the Jaccard index $brensen similarity coefficient (Ks) was useaxpress the
existence or not of similarity between sites omizetn habitat types.

Sorensen coefficient is calculated from the formula
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S = 2a
(2a+b+c)

Where a is the number of species common to badk;dit the number of species own to the site 1 ahé aumber
of species own to the site 2.

- Abundance (Ab)
The abundance of a species is the total numbéredafpiecies or the number of species per area unit.

Ab = Number of species

RESULTS

3.1. Diversity and distribution of bees

a) Diversity

In this study, the identification of bees captuadall sites (near natural and agricultural siteduided) revealed
105 species of bees distributed in 4 families (ApidHalictidae, Megachilidae and Colletidae) andy88era. By
analyzing the bees for each site, we obtained 62atd 77 species of bees in Dano, Bontioli and iNgzi
respectively (Table 1). The most diverse familybeks was Halictidae with 41 species (39.04% frdnspcies
identified). This latter was followed by Apidae (Zpecies; 29.53%), Megachilidae (31 species; 29)5886l
Colletidae (2 species; 1.90 %).

Table 1: Number of families, genera and species bées identified on each study site

@ [] Species common to the alll

Study sites
Number | Dano | Bontioli | Nazingal
families 3 4 4
genera 24 28 31
species 62 66 77

Typical

Species commc to two

Figure 3: Distributicwn of bee sneccies in three studsites (A) and in near-natural savannah habitatsrad in nearby fields
(B
Among all bees captured, 33 species of bees weoeded at all three study sites. However, someispagere only
identified for each of the sites. We identified $5and 21 species of bees only occurring at ortheothree study
sites for Dano, Bontioli and Nazinga, respectiv@y.comparing the study sites according to the@csgs richness,
we noticed that some species were common to theano[@nd Bontioli had 9 bee species in common; Caarb
Nazinga (5 species); Bontioli and Nazinga (18 smciThe results exhibited that Bontioli and Naairad the
highest number of species in common (Figure 3AEhEaf 105 bee species identified has been fourelat once
in the savannah habitats but not always in thedieAmong the 105 species of bees, only 54 speaes identified
in the cotton fields and 23 species in the sesaatast Thirty four (34) species were recorded ivasmah habitats
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and cotton fields while 3 species were found ag iwedavannah habitats as sesame fields. Furtherr@0rspecies
were common to the three habitats (Figure 3B). &egre no species strictly common to cotton andreedields.
The Shannon index showed that Nazinga (H’ = 2.78) the most diverse site compared to Bontioli (H.45) and
Dano (H’ = 1.41). The maximum diversity was alseajer in Nazinga (H'max = 6.27) compared to Bonttdimax
= 6.04) and Dano (H'max = 5.95). However, the dattan of the equitability index showed that theras a more
equitable distribution of bee species in Bonti@i£ 0.24) and Dano (E = 0.24) compared to Nazifiga 0.44).

The indices of Jaccard and Sorensen (Table 2)atelsimilar results. The aim was to find the sinitjain species
by crossing two different habitats. We receivedftilewing results:

By crossing Bontioli and Nazinga, we obtained ttrerggest similarity index (J = 0.11 and Ks = 0.ZD)e lowest
indices were obtained by crossing Dano and NaziBgatioli and Nazinga showed a higher similaritydamad
more bee species in common.

Taking Jaccard index, we noticed that in all cnogsthis index did not exceed 25% of similarity.isTauggests that
environmental conditions were relatively distinetwween habitats.

Table 2: Calculation of Jaccard index (J) and Soresen coefficient (Ks) to compare the similarity beteen the study sites

Jaccard indices Sorensen coefficients
Study sites| Dano [ Bontioli | Nazinga Study sites| Dano | Bontioli | Nazinga
Nazinga 0.03 | 0.11 1 Nazinga 0.07 | 0.20 1
Bontioli 0.07 1 - Bontioli 0.12 1 -
Dano 1 Dano 1 -

b) Abundance

In this study, the calculation of abundance ofsh@ecording to the sites, revealed that bees were abundant in
Bontioli (10593 + 530.33) compared to Dano (638%94.98) and Nazinga (2047 + 388.91) (Figure 4).dapi
family was the most abundant (17607 + 141.42) caagdo the other families according to statistianhlysis
(Table 3).

12000 b
11000 I
10000
9000
8000 ab
7000
6000 I
5000
4000
3000 a
2000 L
1000
0

Number of bee
specimens

Dano Bontioli Nazinga
Figure 4: Abundance of bees by study sites:
Table

The values with the different letters are significantly different at P < 0.05 (Duncan test). 3

Abundance of bees by family

The values with the different letters on the sanedre significantly different at P < 0.05 (Dunctest).

Number of bee specimens
Study sites Apidae Halictidae Megachilidag  Colletidge
Dano 5921 +120.24 408 + 76.37 52 +22.68 0
Bontioli 9821 +138.59 | 710+91.92 60+16.97 | 2+14%F
Nazinga 1865 + 108.89 134 +57.98 44 +12.78 4+147F
Total 17607 +141.42| 1252 +108.89 | 156 +45.26 | 6 + 1.4F

In this study,Hypotrigona gribodoiwas the most abundant species followedS®jadonia jucundaPseudapis

interstitinervis Apis mellifera Braunsapis spAThe other species identified (100 species) we(fieable 4).
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Table 4: Abundance of bee species

Abundant species
Bee species n > 10000
Hypotrigona gribodoi X
Seladonia jucunda
Pseudapis interstitinervig
Apis mellifera
Braunsapis spA
Other species X
n: number of bee specimens;  x: presence of the bee species

Lest abundant specigsRare specieg
500 < n <10000 n <500

]

3.2. Comparison near natural to agricultural site

a) Diversity

The index of Jaccard and Sorensen (Table 5) irglisiatilar results. By crossing natural habitats eoition fields

we obtained the strongest similarity indices (J.£80and Ks = 0.30). The lowest indices were obthime crossing
natural habitats and sesame fields. Furthermoesetivas no similarity between the cotton fields #mel sesame
fields (J = 0 and Ks = 0).

Table 5: Calculation of Jaccard index (J) and Soresen coefficient (Ks) to compare the similarity beteen the habitat types

Habitat type Natural habitats Cotton fields| Sesame fieldg | Habitat type Natural habitats Cotton fields | Sesame fields
Sesame fields 0.02 0 1 Sesame fields 0.04 0 1
Cotton fields 0.18 1 - Cotton fields 0.30 1 -

Savannah habitaft 1 - - Savannah habitat 1 - -

b) Abundance
The calculation of abundance of bees accordinghtifstat types, showed that bees were more abundahe
natural habitats (13667 + 79.20) than in the fi¢si354 + 65.06) (Table 6)

Table 6: Comparison of abundance of bees betweentneal habitats and fields
The values with the different letters on the sanedre significantly different at P < 0.05 (Dunctes

Number of bee specimens
Study sites | Natural habitats| Fields (Cotton, Sesane)
Dano 4997 + 82.02 1384 + 35.36
Bontioli 7055 + 77.78 3538 +53.74
Nazinga 1615 + 28.28 432 +14.13
Total 13667 + 79.2b 5354 + 65.08

Table 7: Diversity of bee species by season

The values with the different letters on the saneedre significantly different at P < 0.05 (Dunctest).

Number of bee species
Bee families | Dry season| Rainy seasgn
Apidae 25 +2.83 26 +1.4%
Halictidae 28 +2.83 40+7.07
Megachilidae | 27 +7.07 10 +2.83
Colletidae 2+1.4%2 1+1.47F
Total 82+12.78 | 77+9.90
6
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Figure 5: Diversity of bee species by mon
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3.3. Seasonal variation of bee species diversitycaabundance

a) Diversity

The results of bee diversity according to the sesisan be interpreted in two ways:

- By counting the number of bee species identifigeason, we noticed that the highest numbereaxfiep of bees
was observed in dry season (Table 7) but, theteeat# not statistically significantly.

- By analyzing separately the bees identified bynthaof capture, we noticed that the highest vahfegiversity
were observed in July, August and September wtoctespond to the period of intense rains (Figure 5)

b) Abundance

The results of abundance of bees according toethsonis can be also interpreted in two ways:

- By counting the number of bee specimens by seasemoticed that the greatest number of bees \wasbted
during the dry season (11053 + 124.45) (Table 8).
- By analyzing the number of bee specimens by momghnoticed the peak of abundance in July (peofoidtense
rains) (Figure 6).

Table 8: Abundance of bee species by season
The values with the different letters on the sanedre significantly different at P < 0.05 (Dunctest).

Number of bee specimens
Bee families Dry season Rainy season
Apidae 9719 +134.35 | 7047 £ 120.24
Halictidae 1178 + 63.62 884 + 46.67
Megachilidae 150 + 16.97 37 +£9,90
Colletidae 6+1.47F 1+14%
Total 11053 + 124.45| 7969 + 91.92
@ 2250
2 . 2000
= 1750
B 3 1500
= = 1250
£ 'S 1000
=2 7%
= = 500
Z 7 250
0
f e A e o« L] Monthsofdryseason
FIFIIFFF TR T
& K L X S .
S < &R ] Months of rainy season
Months of capture

Figure 6: Abundance of bee species by month

Diversity and abundance of bees

The comparison of the bee species diversity betwleesites showed that Nazinga was the area with digersity.

This great diversity of bees in Nazinga could bpl@ixed by the presence of a mosaic of mixed hibitaminated
by more or less well protected forest (woodlandasaa and gallery forests along rivers) comparedther sites
which are dominated by agricultural land and higiman activities. Indeed, the species of bees hgwefarence
for the flowers to gather nectar and pollen, e¥darimost of time, they are polylectic (we consideat a pollinator
is polylectic when he gathers a wide variety ofteamporally flowering plants). The multiplicity ofignts in the
forest increases the chances to find several tgbeffowers and consequently several species of.b&hese
observations are in accordance with those made dyrgiey [20]. According to the authdkpis mellifera(Honey

bees) were observed during his studies on 70 diffeplant species, thus bees from this hive coeldsden as
opportunistic, whereas other species of the Medma@nus were apparently strictly enfeoffed to raglsi plant

family (Fabaceae). The great diversity of beeenhes] in Nazinga could also be explained by thgelaize of this
reserve. Due to its size and divers natural veigetdbrmations, Nazinga seems to be able to house species of
plants and hence more potential habitats for difietypes of bees.

At the protected area of Bontioli the highest numiifespecimens was recorded followed by Dano. @bisndance
is due in part to the high number of honeybegsig melliferd in Bontioli and Dano because of many traditional
hives inside of these areas. Hence, the differenmcedbundances might be explained by land use sitieand
managed honey bee populations. In addition, weadtthat farmers used more pesticides in Nazinggaced to
Dano and Bontioli. The intensive use of pesticitlean area may reduce the abundance of bees. iBesticsed for
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crop protection pose a potential risk to non-talmmteficial insects, with foragers coming into emttwith residues
in the environment [21], [22].

Several species of bees were common at all thteg Jihis came as no surpise as the study plo¢sl lsythe same
phytogeographical zone. However, due to the faat density and floristic richness were differemnfr one site to
another, each site houses some typical speciesesf IDano and Nazinga turned out to have morealyppecies of
bees compared to Bontioli. This could be explaingdhe fact that there are bee species typicabitest areas (like
Nazinga) and others to disturbed areas (like Datoyvever, the similarity between Bontioli and Naganis greater
because of their status of forest.

Our study is the first to assess the bee speciessity in south Burkina Faso. It contributes te thonitoring of
biodiversity in this area which underlies strongndause pressures due to population growth and difiked
agriculture and at the same time high demand dinadion services provided by bees to maintain retwegetation
as well as to secure crop yields. Despite clearspeeies diversity patterns being different frote b site, probably
due to many factors such as land use intensityhaseto be cautious when drawing general conclusiegarding
the abundances of the different families or speafdsees, since they might greatly differ betweearg. Some bee
species will be present during the entire yearemttwill most probably have a much shorter peribcaivity.
There is specialization also in regard to prefetegdperatures, honey bees are not active at vghyteimperatures,
this might be to the advantage of those bee sp&diesare outcompeted as soon as air temperatuozgsahoney
bees resuming their very effective mode of harmggpiollen and nectar.

In this study, Halictidae was the most diverse fantiut, Apidae was the most abundant family. Owule
concerning the wide diversity of Halictidae wasarcordance with one of the very rare studies availfor West-
Africa carried out by Pauly et al. [23], which s@tthat the family of Halictidae was the most déeein Sub-
Saharan Africa. Apidae represented by the tribeMefiponini and by the honeybed\gis melliferd are very
polytrophic; Halictidae, overall have a rather moheice for the plants; Megachilidae are limitedhrir choice by
the accessibility of the stamens to the movemehtheir ventral brush; Colletidae are representgcdbly two
genera, they are most common during the dry sefldgimeusdevoid of Scopa, collect pollen by mouth) [24].
Halictidae, Megachilidae and Colletidae includesallitary species, although some of them displagesdegree of
socialization. But, Apidae family includes solitaspecies, social and highly social [25]. This sbclearacter of
Apidae explains their abundance in a given enviremm

The abundance dflypotrigona gribodoicould be explained by the multiplicity of its niest sites.Hypotrigona
gribodoi use various structures in the nature for nesfiftgese social bees nest both in the soils and indemo
materials [26], [27]. Its ability to proliferate idifferent locations is supposed to allow it to W&y present
anywhere. Because of their small sidgpotrigona gribodoialso nest in colonies of hundreds of individualsvall
cavities or residential roofs, which explains thaiundance in rural areas. They are also "genstalisthe choice
of pollinated plants, which explains their abundahboth in the dry and rainy season. Furthermorie tiodonies are
perennial unlike other bees which produce one orengenerations in the year and the seasdgpotrigonaare
well distributed within the tropics and can be fduim various specific habitats (land-uses) suchym@sslands,
natural forests, wetlands, marshlands, protectedsarfarmlands, woodlands, woodlots (forest plamia} and
riparian forest areas [28Hypotrigonabelong to the tribe Meliponini (stingless bees)clhalong with the honey
bee (which belong to the tribe Apini) constitute thvo highly eusocial bee groups. Bees that livlaige colonies
of individuals in which there is a division of lalmincluding reproductive queens and sterile waskéithough
these insects are well known to farmers they aremgdly not recognised as bees, as the name bgenerally
thought only to apply to honey beddypotrigonaare vital pollinators within tropical ecosysten29] and vary
widely in both individual and colony size.

Comparison of near natural and agricultural sites

The diversity and abundance of bees was differenear-natural savannah habitats and in nearlysfi#l the main
cash crops of this area (cotton, sesame). All sgeaf bees identified in the fields were also idient in savannah
habitats. On the contrary, some savannah speciesmneé found in the fields. This means that thera movement
of certain bee species from savannah habitatstfiglds. This movement is supposed to be benéfmiarops due
to the potential pollination service provided by thees. For example, native and/or wild pollinatars more
efficient at pollinating certain plant species thaoneybees [30-36], and that long-tongued wild ipatbrs can
effectively pollinate plants that may not be act®esfor short tongued pollinators such as honeghaé].

Seasonality

The diversity and abundance of bees can differ &imm one season to another. In our study, by dogrihe

number of species and the number of specimensifiéentiuring each season, we noticed that therewssre bee
9
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species and bee specimens during the dry seasancdiid be explained by the fact that the dry eeas longer
than the rainy season. We benefitted from many hsoaf capture in the dry season compared to timy ssason.
Another reason was the fact that the flowering ahynplants occurs during the dry season and bees emough
flowers. Indeed, as reported by the work of Pa@Bj jand Tchuenguem and al. [39], the stage of ftoweattracts
many insects. Another hypothesis for the diversityhe dry season is that (1) the Apoidea are asitheat prefer
zones with dry climate rather than the humid clenabnes [40], so some species , not all, prefedtheseason,
especially because the nesting conditions are fasmgable (fewer mold problems in the nests), (Bstspecies of
trees of the savannah bloom in the dry season end@od floral resources for these bees, for exanfpr the
Megachilidae subservient to Fabaceae and Mimosa¢&gnen the contrary, the herbaceous bloom inyragason
and attract other bee species, such as the HakctflLipotriches genus which forage the Poaceae.

However, in our study, by separately analyzinglibes identified for each month of the year, weaoagatithat the
highest values of diversity and abundance werergbden rainy season. This could be explained leyfttt that
during the rainy season, in addition to some ppacies in blossom, there were also crop plantshypiioduced
flowers. This situation created a large diversitflawers that attracted several species of bees.

CONCLUSION

Our study showed that the diversity and abundahbees differs not only, in near-natural savannalbitats and in
nearby fields of the main cash crops (cotton, se¥dmt also, in the dry and rainy season. Thuaiitggimportance
on several levels our study take place at sevevald:

- The evaluation of bees diversity and abundaniémyed us to have a first list of bee species in&uan zone of
Burkina Faso. This list could be used in subsegsaudies as in the case of identification of trudlipators of
cotton and sesame.

- The flow of bees from savannah habitats to tkéd$i, reveal the importance of plant species aednttural
habitats of bees located near the fields.

- The study of bees diversity and abundance aaugrtti the seasons is an important scientific bakigh may
contribute to the establishment of an appropritiftegy for the management of species within agregstems in
the perspective of an approach to the use of @Eddis.

This study is the first of its kind, it will conbiuite to the establishment of a reference colleatidoees not only for
the study area but especially for the entire rediowill also constitute an important scientifiadis for new studies.
In the future, the study should be expanded taraihs of Sudanian savannah of West Africa in dimeet a fairly
complete list of bee species. The habitat requintspdood resources of the bee species shouldublgedttowards
their conservation. A study of phenology of beecgg® identified in this study would be necessaryléepen the
specific knowledge on each bee.
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