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ABSTRACT — In this study, we evaluated the impact of different fire regimes (early, mid-season, or late fire) on soil
mite abundance and diversity in three study sites (Salty marigot, Plateau and North piste) of the Lamto shrub savannah
at 160 km northwest of Abidjan, Côte d’Ivoire. On each site, three adjacent plots of 100 m x 50 m were delimited, to
which a given fire regime was applied. At each site, soil cores were taken at 0-10 cm soil depth three days before the fire
application, the day after and one month after the fire (10 soil cores x 3 sampling periods x 3 fire regimes or plots x 3
sites = 270 soil cores). Soil mites were then extracted from these cores. 108 soil cores were sampled at two upper layers
(0-5 and 5-10 cm) for estimation of the bulk density and water content. After data analysis, four groups of mite were
observed (Actinedida, Gamasida, Oribatida and Acaridida). Gamasida and Oribatida were the dominant groups (early
fire: Gamasida 35%, Oribatida 55%; mid-season fire: Gamasida 16%, Oribatida 70%; late fire: Gamasida 16%, Oribatida
74%). In total, 70 species were observed, with 29, 44 and 31 species recorded respectively during the early, mid-season and
late fires. Mite density and species richness varied significantly among the three fire regimes and decreased substantially
after fire application. Except for the mid-season fire, Simpson index from all mites differed significantly across sampling
periods. Lower Oribatida represented 25% of the total Oribatida. Whatever the fire regime, brachypyline Oribatida
abundance increased the day after fire application. Overall, fire intensity reduced drastically soil mite abundance and
diversity.
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INTRODUCTION

Generally fire is seen as an important management
tool and biodiversity conservation (Driscoll et al.,
2010; Hugo-Coetzee and Avenant, 2011). Its use
and its various applications favor landscape hetero-
geneity, namely diversification of vegetation and
soil biodiversity (Hudak et al., 2004). In addition
to their impact on vegetation, fires affect different

soil horizons. Indeed, they modify the physico-
chemical and biological properties of soil (Allison
et al., 2010; Certini et al., 2011; Chen and Shrestha,
2012; Comte et al., 2012), notably by the alteration of
the quantity and quality of organic matter, and car-
bon stock. Whether applied in a herbaceous habi-
tat (Hugo-Coetzee and Avenant, 2011) or in natu-
ral forest (Malmstrom et al., 2009; Malmstrom, 2010,
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2012), a better understanding of species response to
different fire regimes is essential for sustainable en-
vironmental management (Driscoll et al., 2010). Sev-
eral studies have shown the reduction in the abun-
dance and diversity of soil mites after the passage of
fire in different vegetation (Malmstrom et al., 2009;
Grabczynska et al., 2009; Michael et al., 2012).

In Côte d’Ivoire, Lamto savannah is one of the
most protected areas. The management of this
ecosystem includes the use of fire. Indeed the fire
is artificially triggered and controlled towards mid
January. This type of fire is locally called « mid sea-
son fire » and generally applied to relatively dry
vegetation. The mid season fire destroyed much of
the herbaceous and stratum. However, it must be
noted that regularly burned patches tend to become
afforested. In less than thirty years, unburned plots
to Lamto were colonized by forest species (Vuattoux
et al., 2006). This environmental change would be
partly due to climate change (Le Roux, 2006). In
this context, could the change in fire regime pro-
mote the maintenance of Lamto savannah? Except
for Collins et al. (2012), very few studies make refer-
ences to the change of fire regime. Nonetheless the
variation in fire severity could explain the species
variation observed or rediscovered after the passage
of fire (Malmstrom, 2010). Unfortunately this factor
is not taken into account in many studies concern-
ing the impact of fire on soil organisms. Soil life is
intimately linked to living organisms that play a ma-
jor role (Gulvik, 2007; Gergocs and Hufnagel, 2009).
An analysis of their response to fire regime change
will promote the savannah environmental monitor-
ing. Besides the « mid season fire », this investiga-
tion aims to test the application of two other types
of fire that are the « early fire » and the « late fire
» respectively established in November and March.
The late fire is fire applied to highly dry vegetation
whereas the early fire is fire applied to humid vege-
tation with a green appearance.

The main objective of this investigation was to
evaluate the impact of different fire regimes on soil
mite abundance and diversity. Two hypotheses un-
derlie this study (i) the passage of a mid season fire
regime with an early or late fire regime causes a vari-
ation in the abundance and diversity of soil mites (ii)

whatever the fire regime soil mite abundance and
diversity decrease after the passage of fire.

MATERIALS AND METHODS

Study area and sampling design

With an area of 2,500 ha, the Lamto reserve is lo-
cated at 160 km northwest of Abidjan (5°02 W, 6°13
N), in the extreme south of "V Baoulé" (Advanced
area of the savannah in the rainforest). The climate
is humid and intertropical (Le Roux, 2006). The
monthly rainfall ranged from 27.32 in December to
189.4 mm in June during the last ten years preced-
ing field work. The average monthly rainfall was
about 104.79 mm over last decade. During the study
year (2013-2014) the monthly rainfall varied be-
tween 22.65 mm in December to 197.80 mm in May
with an average monthly of 87.40 mm. Average
monthly temperature (2013-2014) was about 29°C.
The vegetation of Lamto is a forest-savannah mo-
saic (Menaut and César, 1979), (i) the gallery forests
(ii) herbaceous savannah dominated by Loudetia sim-
plex (iii) shrub savannahs dominated by Hyparrhe-
nia diplanda and Andropogon sp. (iv) wooded savan-
nah (v) shrub savannahs protected from fire. Soils
are ferralitic type under forests and tropical ferrug-
inous type under savannah (Delmas, 1967; Riou,
1974). The sampling was conducted in shrub savan-
nah of Lamto not protected from fire.

In this area, three sites (Salty marigot, Plateau
and North piste) were selected and used as repli-
cates. The choice of these sites allowed taking into
account environmental heterogeneity. The site of
Plateau was more wooded whereas Salty marigot
and North piste were more grassy. On each site,
three adjacent plots of 100 m x 50 m were delim-
ited for the sampling. A layer of 10 m width was
made around each plot. Five sampling point were
identified on each plot following the two diagonals.
The three fire regimes were applied respectively to
three plots and three sites. Early fire was applied
in November, the mid season fire in January and
late fire in March. At each fire regime, soil cores
were taken three days before the fire application, the
day after the fire and one month after the passage
of fire. At each sampling point, two adjacent soil

824



Acarologia 57(4): 823-833 (2017)

cores (1m interval) were taken with a steel corer (Ø
4 cm) at 0-10 cm soil depth, hence a total of 10 soil
cores per plot. Thus 10 soil cores x 3 sampling pe-
riods x 3 fire regimes or plots x 3 sites gave a total
of 270 soil cores. These soil cores were for mite ex-
traction. Three days before fire application, three
soil cores were taken following two upper layers (0-
5 and 5-10 cm) on the first diagonal by using the
cylinder method (Assié et al., 2008) for physical mea-
surements. These same samples were performed on
the opposite diagonal one month after the passage
of fire. 108 soil cores were sampled for estimation
of the bulk density and water content. Fire intensity
data were provided by Soro (2015).

Extraction and mite identification

Soil mites were extracted by using modified Berlese-
Tullgren funnel over 10 days (Bedano and Ruf, 2007;
N’Dri et al., 2011a) and stored in a solution of 70%
alcohol. All mites from samples were mounted
on cavity slides containing 85% lactic acid solution.
Oribatid mites, darker and more robust species
were cleared in 85% lactic acid solution for 24-72
hours, depending upon the level of sclerotization
of each species and observed with a digital camera
VC.5000 mounted on a NOVEX light microscope.
SEM pictures were made at the Royal Museum for
Central Africa, Belgium. Only adult mites were
taken in account during the identification. In the
absence of African keys, adult mites were identified
to major groups (Actinedida, Gamasida, Oribatida
and Acaridida), family, genus and morphospecies
levels by using keys and illustrations provided in
Balogh and Balogh (1992), Krantz (1978) and Walter
et al. (2013). Major groups (Oribatida, Acaridida)
were defined in the traditional sense used in soil
zoology and available in Krantz (1978) and Dindal
(1990), not in the more recent sense found in Krantz
and Walter (2009).

Data analyses

Along the three fire regime, soil mite abundance
was estimated by using density expressed as mean
individuals per square meter. Mite diversity was
assessed by using Mean species richness, Cumu-
lated species richness, Simpson index, Simpson di-

versity index and Evenness. Abundance data were
normalized following the function ln (x + 1) after
verification of homogeneity test (Levene test). Im-
pact of fire regimes and sampling periods on soil
mite abundance were evaluated by using a one-way
ANOVA associated with the post-hoc Fisher test
and Least Significant Difference test. The same anal-
ysis was used to compare diversity variables and
physical parameters. Bulk density and water con-
tent were evaluated by depth (0-5 and 5-10cm) us-
ing the Student t-test. All tests were conducted us-
ing the software Statistica 7.1. (StatSoft Inc., Tulsa,
USA). The software EstimateS 7.5 (Colwell, 2005)
was used to estimate Cumulated species richness
(Sob) in all soil cores from each fire regime after 500
randomization.

RESULTS

Soil mite density fluctuation

FIGURE 1: Soil mite abundance observed during the fire regimes.
EF–early fire; MF–mid season fire; LF–late fire; BE–before fire;
AF–after fire; OM–one month later.

Soil mites mean density varied (Anova 1; F =
3.93, P = 0.020) significantly through the different
fire regimes. The highest mean density of soil mites
was recorded during the mid season fire (1141 ±
169 ind.m-2) whereas the lowest value was observed
through the late fire (513 ± 86 ind.m-2). Whatever
the fire regime, mite densities varied significantly
(Anova 1; early fire: F = 23.78, P = 0.0000001; mid
season fire: F = 3.38, P = 0.038; late fire: F = 5.52, P
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= 0.005) between the sampling period (Figure 1). In
all cases highest densities were recorded before the
passage of the fire (early fire: 1618 ± 176 ind.m-2;
mid season fire: 1778 ± 316 ind.m-2; late fire: 769 ±
180 ind.m-2).

Soil mite diversity

TABLE 1: Diversity parameters of soil mite across the fire regimes.
BE–before fire; AF–after fire; OM–one month later. Smean: Av-
erage number of mite species; D: Simpson index; 1-D: Simp-
son diversity index; J’: Evenness.

P -values
Smean 1.86 ± 0.20a 1.43 ± 0.40a 0.2 ± 0.08b 0.000068***

D 0.53 ± 0.05a 0.37 ± 0.08a 0.15 ± 0.06b 0.0005***

1-D 0.46 ± 0.05a 0.62 ± 0.08a 0.85 ± 0.06b 0.0005***

J' 0.49 ± 0.08a 0.2 ± 0.07b 0.03 ± 0.03b 0.000012***

P -values

Smean 1.9 ± 0.36a 0.73 ± 0.29b 0.8 ± 0.22b 0.010*

D 0.35 ± 0.06a 0.34 ± 0.09a 0.22 ± 0.07a 0.639ns

1-D 0.67 ± 0.06a 0.65 ± 0.09a 0.73 ± 0.07a 0.639ns

J' 0.26 ± 0.06a 0.01 ± 0.01b 0.18 ± 0.06a 0.0079*

P -values

Smean 0.9 ± 0.22a 0.63 ± 0.2 ± 0.08b 0.015*

D 0.35 ± 0.07a 0.35 ± 0.15 ± 0.06b 0.045*

1-D 0.64 ± 0.07a 0.64 ± 0.85 ± 0.06b 0.045*

J' 0.13 ± 0.06a 0.1 ± 0.05a 0.03 ± 0.03a 0.09ns

* P < 0.05, *** P < 0.001

0.16ab

0.08ab

0.08ab

Early fire

Mid season fire

Late fire

BE AF OM

BE AF OM

BE AF OM

Mean species richness differed significantly
(Anova 1; F = 4.71, P = 0.009) across the fire regimes
and varied on the three sampling periods (Anova
1; early fire: F = 10.74, P = 0.000068; mid season
fire: F = 4.80, P = 0.010; late fire: F = 4.37, P =
0.015). The greater mean richness (Table 1) were
observed before the passage of fire (early fire: 1.86
± 0.20 species; mid season fire: 1.9 ± 0.36 species;
late fire: 0.9 ± 0.2 species). Except for mid season
fire (Anova 1; F = 0.44, P = 0.639), Simpson index
values were substantially modified across the three
sampling periods (Anova 1; early fire: F = 8.29, P =
0.0005; late fire: F = 3.20, P = 0.045). However the
reverse trend was observed (Anova 1; F = 2.79, P =

0.062) if we considered the three fire regimes. A part
from late fire (Anova 1; F = 2.45, P = 0.09), Evenness
values were modified significantly along the three
sampling periods (Anova 1; early fire: F = 12.89, P =
0.000012; mid season fire: F = 5.10, P = 0.0079) and
the three fire regimes (Anova 1; F = 3.34, P = 0.036).

Diversity of major groups

TABLE 2: Diversity parameters of major groups across the fire
regimes. EF–early fire; MF–mid season fire; LF–late fire.
Smean: Average number of mite species; D: Simpson index;
1-D: Simpson diversity index; J’: Evenness.

P -values
Actinedida
Smean 0.23 ± 0.09a 0.2 ± 0.08a 0.06 ± 0.04a 0.287
D 0.18 ± 0.06a 0.14 ± 0.06a 0.06 ± 0.04a 0.3819
1-D 0.01 ± 0.01a 0.01 ± 0.01a 0 ± 0.00a 0.6082
J' 0.03 ± 0.03a 0.03 ± 0.03a 0 ± 0.00a 0.6082
Gamasida
Smean 1.06 ± 0.21a 0.6 ± 0.15ab 0.26 ± 0.09b 0.0038**

D 0.38 ± 0.07a 0.37 ± 0.08a 0.21 ± 0.07a 0.2458
1-D 0.18 ± 0.05a 0.06 ± 0.03ab 0.01 ± 0.01b 0.0075**

J' 0.21 ± 0.06a 0.06 ± 0.03ab 0.03 ± 0.03b 0.0257*

Oribatida
Smean 2.06 ± 0.38a 2.46 ± 0.46a 1.33 ± 0.28a 0.1107
D 0.3 ± 0.06a 0.51 ± 0.07a 0.47 ± 0.07a 0.0965
1-D 0.31 ± 0.06a 0.32 ± 0.06a 0.19 ± 0.05a 0.2096
J' 0.25 ± 0.05a 0.28 ± 0.06a 0.18 ± 0.05a 0.4733
Acaridida
Smean 0 ± 0.00a 0.03 ± 0.03a 0.03 ± 0.03a 0.6082
D 0 ± 0.00a 0.03 ± 0.03a 0.03 ± 0.03a 0.6082
1-D 0 ± 0.00a 0 ± 0.00a 0 ± 0.00a 0.9999
J' 0 ± 0.00a 0 ± 0.00a 0 ± 0.00a 0.9999
* P < 0.05, ** P < 0.01

Fire regimes
EF MF LF

Fire impacted differently the diversity parame-
ters of major groups. Only mean species richness
(Anova 1; F = 5.94, P = 0.0038), Simpson diversity
index (Anova 1; F = 5.16, P = 0.0075) and Evenness
(Anova 1; F = 3.81, P = 0.0257) from Gamasida were
significantly modified along the three fire regime
(Table 2). Gamasida and Oribatida were the most di-
versified groups. Mean species richness (0.26 ± 0.09
to 1.06 ± 0.21) and Simpson diversity index (0.01 ±
0.01 to 0.18 ± 0.05) of Gamasida ranged respectively
from late fire to early fire. Highest values of mean
species richness (2.46 ± 0.46) and Simpson diversity
index (0.32 ± 0.06) from Oribatida were observed
during the mid season fire whereas lowest values
of mean species richness (1.33 ± 0.28) and Simpson

826



Acarologia 57(4): 823-833 (2017)

TABLE 3: Soil physical parameters measured at the two upper layers (0 – 5 and 5 – 10 cm). BE–before fire; AF–after fire; OM–one month
later, n=9.

P -values
0-5 cm BE 1.06 ± 0.04a 0.91 ± 0.03ab 1.11 ± 0.03a 0.001***

OM 1.09 ± 0.03a 1.18 ± 0.04a 1.08 ± 0.03a 0.088ns

5-10 cm BE 1.07 ± 0.07a 1.03 ± 0.06a 1.16 ± 0.05a 0.305ns

OM 1.06 ± 0.08a 1.14 ± 0.06a 1.13 ± 0.03a 0.571ns

0-5 cm /5-10 cm BE
0-5 cm /5-10 cm OM
Water Content
0-5 cm BE 17.65 ± 0.81a 21.69 ± 1.64b 6.23 ± 0.94c 0.0000001***

OM 12.73 ± 0.71a 3.87 ± 0.56b 27.45 ± 3.54c 0.0000001***

5-10 cm BE 20.9 ± 2.26a 22.12 ± 3.24a 5.98 ± 0.59b 0.00005***

OM 19.77 ± 2.76a 6.34 ± 0.75b 21.08 ± 3.14a 0.0004***

0-5 cm /5-10 cm BE
0-5 cm /5-10 cm OM
* P < 0.05, *** P < 0.001

0.042* 0.00002*** 0.263ns

0.686ns 0.437ns 0.0000001***

0.150ns 0.846ns 0.698ns

Bulk density Early fire Mid season fire Late fire

0.892ns 0.064ns 0.437ns

diversity index (0.19 ± 0.05) were recorded during
the late fire.

Specific composition and community structure

Whatever the fire regimes, the Oribatida and
Gamasida represented the dominant groups (early
fire: Gamasida 35%, Oribatida 55%, mid season fire:
Gamasida 16%, Oribatida 70%, late fire: Gamasida
16%, Oribatida 74%). 70 morphospecies were iden-
tified across the three fire regimes (see appendix).
29, 44 and 31 species were observed respectively
during the early, mid season and late fires. The
lower Oribatida represented 25% of the total Orib-
atida. 100% of higher Oribatida was recorded the
day after the fire and one month after the passage
of late fire.

Oribatida was consisted of five groups
(Palaeosomata, Parhyposomata, Desmonomata,
Brachypylina and Poronota). Whatever the fire
regimes, brachypyline adult abundance increased
the day after the fire application. Respectively three
and six common species were observed during the
early and mid season fires (Figure 2).

FIGURE 2: Soil mite community structure based on common
and exclusive species along the fire regimes. EF–early fire;
MF–mid season fire; LF–late fire; BE–before fire; AF–after fire;
OM–one month later.

43 and 27 species were respectively specialists
and ubiquitous (see appendix). 47, 37 and 44%
of the observed species before the fire application
were rediscovered respectively after the application
of the early, mid season and late fires.

Soil physical parameters

Bulk density values were substantially identical in
the two layer sampled and varied from 0.91 ± 0.03
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to 1.18 ± 0.04 g.cm-3 respectively before and one
month after the mid season fire. Water content val-
ues were highest (27.45 ± 3.54%) and lowest (3.87 ±
0.56%) respectively one month after the early and
mid season fire (Table 3). The physical variables
analysis revealed that the bulk density was signifi-
cantly (Anova 1; F = 9.29, P = 0.001) modified before
the fire application on the upper layer (0-5 cm). One
month after the late fire, we noticed a significant (t
= -96.62, P = 0.0000001) increase of bulk density val-
ues with soil depth. Whatever the sampling period
and soil layers, water content values changed sig-
nificantly across the three fire regimes. As with the
bulk density, soil water content values increased sig-
nificantly with soil depth one month after (early fire:
t = -1.58, P = 0.042; mid season fire: t = -8.88, P =
0.00002).

Correlation

The different interactions showed the existence of
a significant correlation between fire intensity and
mite density and species richness respectively after
the application of the early fire and one month after
the passage of the late fire (Table 4). Soil mite den-
sity was significantly influenced by the bulk den-
sity and water content respectively before and one
month after the mid season fire application (Table 5).
However, the species richness was governed only
by the water content, respectively one month after
the early and late fires.

TABLE 4: Correlation between fire severity and soil mite charac-
teristics.

R P-values R P-values
Mite density
Early fire 0.998 0.024* 0.949 0.203ns

Mid season fire 0.76 0.448ns -0.696 0.509ns

Late fire -0.613 0.579ns 0.376 0.753ns

Species richness
Early fire 0.986 0.103ns 0.793 0.415ns

Mid season fire 0.873 0.323ns -0.733 0.475ns

Late fire -0.275 0.821ns 0.998 0.034*

* P < 0.05

After fire One month later

DISCUSSION

The evaluation of various soil mite communities re-
vealed significant modification in mite density and
richness (Grabczynska et al., 2009; Michael et al.,
2012) after fire application. The result of this inves-
tigation indicated that mite density and richness de-
crease significantly after the fire application. These
observations were similar with the results obtained
by Malmstrom et al. (2009), Grabczynska et al. (2009)
and Michael et al. (2012). According to these au-
thors, the fire was seen as a factor altering the mite
species. Indeed from a high intensity fire result
a low abundance of soil mites. The response of
soil microarthropods to the fire application (distur-
bance) could vary according the species is soft or
sclerotized (Parisi et al., 2005). The eco-morphologic
index (EMI) of edaphic microarthropod differed
according the species are eu-edaphic (i.e. deep
soil-living forms), hemi-edaphic (i.e. intermediate
forms) or epi-edaphic (surface-living forms) (Parisi
et al., 2005). From this point of view, soil tempera-
ture could be seen as a factor controlling the devel-
opment of mite species (Athias, 1975, 1976; Oke et
al., 2005) since the tolerable limit in the Lamto sa-
vannah was 39 °C with a pF between 2.4 and 4.2.
These arguments agree with investigation made by
Malmström (2008) who had used the forest humus
at different temperatures in order to determine the
lethal temperatures of microarthropods. The works
of Ermilov and Łochynska (2008) had helped to
highlight the influence of temperature on the Ori-
batida species development from the egg stage to
adult. Thereby at 20°C the life cycle of species from
genus Ceratoppia was shorter than those of Nanher-
mannia coronata (Berlese, 1913). The high intensity
fire (4269 Kw.min-1) consecutive to drier vegetation
could explain the low density observed during the
late fire.

The highest density was recorded during the
mid season fire. Traditionally, the mid season fire
was practiced in Lamto savannah each year for over
30 years. Probably the great abundance of sclero-
tized mites from brachypiline and poronota groups
could explain the highest density observed during
the mid season fire. This argument was supported
by the lack of significant correlation between the
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TABLE 5: Correlation between biological variables and soil physical parameters.

R P-values R P-values R P-values R P-values
Bulk density
Early fire 0.362 0.337ns -0.306 0.422ns -0.245 0.523ns -0.614 0.078ns

Mid season fire -0.735 0.023* -0.342 0.367ns -0.641 0.062ns -0.148 0.702ns

Late fire -0.427 0.251ns 0.219 0.570ns -0.049 0.898ns 0.549 0.125ns

Water content
Early fire -0.193 0.617ns 0.458 0.214ns 0.32 0.401ns 0.753 0.019*

Mid season fire 0.631 0.068ns 0.696 0.037* 0.529 0.143ns 0.633 0.067ns

Late fire 0.196 0.612ns -0.37 0.326ns 0.405 0.278ns -0.675 0.045*

* P < 0.05

Mite density Species richness
Before fire One month later Before fire One month later

fire intensity and the mite density and species rich-
ness observed. Nonetheless, the densities observed
before the fire application were inferior to those
from the works performed by Noti et al. (1996)
in a humid savannah of the Democratic Republic
of Congo (dry season: 7500 ind.m-2; rainy season:
13500 ind.m-2). 70 species had been recorded along
the three fire regimes and distributed as follows:
early fire 29 species vs. mid season fire 44 species
vs. late fire 31 species. The significant difference of
species richness observed along the fire regime indi-
cated a heterogeneous response of soil mite to fire
regime change. Overall the observed species rich-
ness remained inferior to those recorded by Noti et
al. (2003) in the same humid savannah (105 Orib-
atida species). The fundamental reason could be
the poverty of Lamto soil in nutrients (Riou, 1974;
Mordelet et al., 1996) consecutive to annual fire ap-
plication. Indeed the fire destroys the amount and
quality of the available soil organic matter (Certini
et al., 2011; Chen and Shrestha, 2012). While this
chemical component remains an essential support
for the maintenance and development of Oribatida
species (Behan-Pelletier, 1999). The results also re-
vealed that soil mites were strongly dependent on
the bulk density and water content. These trends
were similar to observations made by several au-
thors (Noti et al., 2003; N’Dri et al., 2011a). During
the late fire, soils seem less porous (bulk density, 0-
5 cm: 1.11 g.cm-3 vs. 5-10 cm: 1.16 g.cm-3) and less
humid (water content, 0-5 cm: 6.23% vs. 5-10 cm:
5.98%). A comparison of recent work provided by

N’Dri et al. (2011a,b) in shrub savannah protected
from fire and during the same season revealed a
more porous soil (bulk density, 0-5 cm: 0.70 g.cm-3

vs. 5-10 cm: 0.93 g.cm-3) relatively more wet (water
content, 0-5 cm: 9.80% vs. 5-10 cm: 8.80%) with 85
species recorded. The heterogeneous distribution of
species numbers reflects an alteration of soil poros-
ity and organic matter (Riou, 1974; Mordelet et al.,
1996).

Fire intensity reduced drastically soil mite abun-
dance and diversity. However its impact was influ-
enced by the structure and quality of soil and the
edaphic microclimate. Nonetheless an estimation
of soil litter in time, followed by an evaluation of
vegetation cover, particularly the regrowth rate af-
ter the fire application could better inform us on the
appropriate type of fire about the management of
the Lamto savannah.
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APPENDIX 1: List of the mite species with abundance (total from all samples) recorded along the different fire regimes and sampling
periods (n =30). BE–before fire; AF–after fire; OM–one month later. With (*): ubiquitous species; without (*): specialists species.

Taxa BE AF OM BE AF OM BE AF OM
Actinedida
Eutrombidiidae  sp.1* 0 1 0 1 0 0 0 0 0
Microtrombidium  sp.1* 3 2 0 1 1 0 0 0 0
Trombella  sp.1 1 0 0 0 0 0 0 0 0
Microtrombidiidae  sp.1 0 0 0 0 0 0 0 0 1
Bdellidae  sp.1 0 0 0 1 0 0 0 0 0
Cunaxidae  sp.1* 0 0 0 0 0 1 1 0 0
Actinedida  sp.1 0 0 0 0 0 1 0 0 0
Gamasida
Afrotrachytes  sp.1* 1 5 1 1 0 0 0 1 0
Afrotrachytes  sp.2 0 0 0 0 0 0 1 0 0
Afrotrachytes  sp.3 0 0 0 0 0 0 0 1 0
Eviphididae  sp.1* 1 0 0 0 1 1 0 0 0
Eviphididae  sp.2* 0 0 0 4 1 5 5 3 0
Eviphididae  sp.3 0 0 0 0 0 0 0 1 0
Laelaptonyssidae  sp.1 3 4 0 0 0 0 0 0 0
Trachyuropodidae  sp.1* 0 3 0 1 1 0 0 0 0
Trachyuropodidae  sp.2 0 2 0 0 0 0 0 0 0
Trematuridae  sp.1* 3 0 0 1 0 0 0 0 0
Trematuridae  sp.2 0 0 0 0 0 1 0 0 0
Urodiaspis  sp.1 2 0 0 0 0 0 0 0 0
Uropoda  sp.1 3 0 0 0 0 0 0 0 0
Lasioseuis  sp.1* 3 0 0 4 0 0 0 1 0
Sejidae  sp.1 0 0 1 0 0 0 0 0 0
Oribatida
Palaeosomata
Acaronychus  sp.1 0 2 0 0 0 0 0 0 0
Parhyposomata
Gehypochthoniidae  sp.1 0 0 0 1 0 0 0 0 0
Desmonomata
Nothrus palustris 2 0 0 0 0 0 0 0 0
Nothrus  sp.1* 6 0 0 4 0 2 1 0 0
Nothrus  sp.2* 0 5 0 0 1 0 0 0 0
Nothrus  sp.3* 0 3 0 1 0 0 0 0 0
Nothrus  sp.4 0 0 1 0 0 0 0 0 0
Nothrus  sp.5 0 0 0 0 0 0 1 0 0

Early fire Mid season fire Late fire

List of the mite species with abundance (total from all samples) recorded along the different fire regimes and
sampling periods (n =30). BE–before fire; AF–after fire; OM–one month later. With (*): ubiquitous species;
without (*): specialists species. 
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APPENDIX 1: Continued.

Poronota
Ceratozetidae  sp.1* 2 2 0 3 0 0 0 0 0
Ceratozetidae  sp.2 0 0 0 2 0 0 0 0 0
Ceratozetidae  sp.3* 0 0 0 1 4 1 3 3 0
Ceratozetidae  sp.4 0 0 0 0 0 0 0 0 1
Galumna  sp.1* 2 5 0 7 1 2 2 1 0
Galumnella  sp.1 0 0 0 0 0 0 2 0 0
Cosmogalumna  sp.1 0 0 0 0 1 0 0 0 0
Mycobatidae  sp.1 0 0 0 1 0 0 0 0 0
Mycobatidae  sp.2 0 0 0 1 0 0 0 0 0
Lamellobates  sp.1 0 0 0 1 0 0 0 0 0
Scheloribatidae  sp.1* 0 0 0 0 1 0 2 0 0
Scheloribatidae  sp.2 0 0 0 0 1 1 0 0 0
Brachypylina
Calipteremaeus  sp.1* 2 3 0 1 0 0 1 0 1
Carabodes  sp.1* 0 3 0 2 0 0 0 0 0
Carabodes  sp.2* 0 1 1 0 0 0 0 1 1
Eremobelba  sp.1* 2 5 1 4 2 2 1 0 0
Oppia  sp.1* 4 1 0 4 0 0 0 1 0
Oppia  sp.2* 0 0 0 6 0 3 1 2 0
Oppia  sp.3* 0 0 0 0 2 3 1 1 0
Oppia  sp.4 0 0 0 0 0 0 0 1 0
Oppiidae  sp.1* 6 2 1 4 2 1 0 1 0
Oppiidae  sp.2 0 0 0 0 2 1 0 0 0
Oppiidae  sp.3 0 0 0 0 1 0 0 0 0
Oppiidae  sp.4* 0 0 0 0 0 1 2 1 0
Oppiidae  sp.5 0 0 0 0 0 0 0 0 1
Damaeidae  sp.1* 0 0 0 3 1 1 1 1 0
Damaeidae  sp.2* 0 0 0 0 1 0 2 0 0
Damaeidae  sp.3 0 0 0 0 1 0 0 0 0
Damaeidae  sp.4 0 0 0 0 0 0 0 0 1
Damaeidae  sp.5 0 0 0 0 0 1 0 0 0
Damaeolidae  sp.1 0 0 0 0 0 0 0 1 0
Lopheremaeus  sp.1 0 0 0 0 1 0 0 0 0
Plasmobatidae  sp.1 0 0 0 0 0 0 1 0 0

Oribatida  sp.1 8 0 0 0 0 0 0 0 0
Oribatida  sp.2 2 0 0 0 0 0 0 0 0
Oribatida  sp.3 0 0 0 0 0 1 0 0 0
Oribatida  sp.4 0 0 0 0 0 0 0 1 0
Oribatida  sp.5 0 0 0 1 0 0 0 0 0
Acaridida
Acaridae  sp.1 0 0 0 1 0 0 0 0 0
Acaridae  sp.2 0 0 0 0 0 0 1 0 0
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