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»Anuran identification:
Background Study problem - -
Methods - Study area Call structure (Adobe audition)
. Anurans provide tangible services in the ecosystem _ _ Mugesera wetland, part of the Rweru-Mugesera wetland complex in Bugesera district; proposed RAMSAR site. Covered ) ]
(Hocking & Babbitt, 2014) and can be considered useful Some Rwandan wetlands have been subjected to restoration programs. - I | 1 _ Morphologlcal corroborations
. . . - t tv. n
indicators of wetland health (Saber et al., 2017). Mugesera wetland was heavily exploited by humans before and slightly after y rapyrusreed which orms Species-poor plant community. Six microhabitats were selected Table 1. Microhabitats and their disturbance history Sampllng _ _
. . . . . o Homlng 1n approach
Anuran population are declining worldwide due to 2011 before it was proposed as a RAMSAR site in 2017 (GoR, 2017).
multiple factors (Hof etal., 2011; Stuartet al., 2004). Lack of baseline information to assess effectiveness of the restoration . Microhabitat Level of disturbance Structure - - . o - . .
human and biodiversity (Barbier, 1997; Rebelo et al,, program: - : ) . types for eight nights in three months (OCt, Novand DeC"
2010) Anurans can be excellent bioindicators of wetland health but are poorly 2 Swamp intermediate Edge of th.c papyrus swamp 10% chcncra{cd natural-like habitat with little open three replicate surveys in each) during the rainy period of o .
. In Rwanda, 53 anuran species and one Gymnophiona studied in Rwanda (Dehling & Sinsch, 2013). (thrcc rcphcarc sites WiterSiiiace 2018. >StatlStlcal analySlS:
Afrixalus quadrivittatus : (Boulengerula  fischerii) have been identified in The lack of information on anuran taxonomy, diversity and distribution limits 3 Swamp near road Intermediate swamp 40-50% Obvious signs of human use especially agriculture Alpha_ and Beta- diversity . USil’lg EstimateS version 9.1.0
Rwanda; Callixalus pictusis believed to be extinct. the ability to effectively manage and conserve wetlands in Rwanda. . I h nicht adverti t call ded usi
Swamp near road 70-80% Short grasses and small open water bodies n each mght, a Ver lsemer_l calls Were_ I.'eCOI' € U§ll’lg a
Rwandan wetlands under human use Studv ob 4. Semi cultivated swamp PCM sony recorder in a motionless position for 2 minutes
tudy objectives ' ' . . . . .
y b Semi-cultivated swamp 80-90% Mixed short and tall grasses with small water at7,8,and9 pm inclusive, ANCOVA (lmpaCt of human disturbance and Species dlverSIty and
To cope with the issue of food security, the policy for agriculture . ‘ A ik
5. Fish pond bodies and agriculture activities . . . . i
intensification which includes growing rice in wetlands has been adopted Th . bi A p : ‘ : : . eStlmate lnﬂuence Of tlme Of day and type Of mlCFOhab ltat on
(Nabahungu & Visser, 2013) and may be potential threats to anuran © € main objective Fishpond 80-90% Shore vegetation and open water bodies Data set: 192 recordlngs taken (24 records at each
' *Bi icall he i f habi i ial i h : . . -
opulaton i Roandla ioacoustically assess the impact of habitat degradation and partial regeneration on the 6 Dammed lake mlcrohabltats) Calllng act1v1ty (abundance))
Rwanda has established programs to manage and restore degraded anaren Communlty dlverSlty " the Mugesera Wetland‘ castern Rwanda. Dallull(‘(’] Lakc Im% Op(‘I] largc “’atcr boc‘/‘. Alld lltrlc to no chcrarloll . . . . . .
o  Specific objectives ifithi dteepdhiomes Statistical procedures made using Statgraphics Centurion version
wetlands and some of these have been recommended as RAMSAR sites *Determine the composition of anuran community in Mugesera wetland
such as the Mugesera wetland part of Rweru-Mugesera complex (Karame *Determine the correlation between anuran calling activity (abundance) and time of day 1 8 1 . 0 1 (64-b1t) .
etal, 2017). and microhabitat types
*Estimate diversity and richness of the anuran community in the Mugesera wetland EapyIis SWelh Obi. 4'. Impact Of human disturbance at micrﬂhab itatS on
*Assess impact of human disturbance at microhabitat scale on species richness and Obiective 3_ Dive]'Sity and ]‘iChneSS ()fthe dnuran Community in SpeCieS riChneSS and diverSity DISCUSSIOH
diversity
the Mugesera wetland 12 —— i . — R _ R 1 7 = Anuran diversity in Mugesera wetland comprises 12 species, two less than encountered during a previous assessment by Fischer et al.
Alpha diversity (Shannon (H’) and Simpson indices (D)) — : (2011).
and r1ChneSS Of anuran SpeCIes (n) 0 N ] . Eleven species are represented in both inventories, all of them generalist species and common in heavily disturbed wetlands
g et g sttt 500 g 10 s
Fvolution/Conservation Intermational Microhabitat type Edge of Intermediate | Swamp near | Semi-cultivated | Fishpond | Dammed o L 4 E (Sinsch etal. 2012).
papyrus swamp the dam swamp . lake g' B i O ) )
Species 8 13 c = Fischer etal. (2011) may have overlooked the local record of H. cinnamomeoventris due to the short seasonal activity period of these
Species richness ER & 5 5 [ 10 | 6 .E. . §
N A A n B 7 frogs in the Mugesera wetland.
[/} 1
Rice field in wetland-Picture by RWFA Shannon-Wiener Index H” 0.8 1.33 1.24 1.32 1.56 0.77 E 6 __ __ 11 g ] H. lateralis not detected in this study. It often co-occurs with H. cinnamomeoventris, but usually is restricted to near-natural reed
- c
. . - . . = . Q . :
Obj. 2.1. Relationship between calling activity and time of day and  [Siapson nae 2.05 3.05 273 337 3.82 161 T I ] g habitats with shrubs or trees.
Objective 1. Composition of anuran community in Mugesera wetland types of microhabitats o - ) 7 : issi . in heavily di .
] . p g . . o . . p 2 4 0.9 7y = P. anchiatae and P. porosissima not recorded; both typically abundant in heavily disturbed habitats and absent from natural
Obj.1. Call structure identification: Oscillograms and Sonagrams of Hyvperolius kivuensis X X X X X X o i 1%
. - . L . i tivity infl bv t £ Fhperolius viridiflavus X X X hd X X o i i wetlands of Rwanda (Sinsch et al. 2012, Dehling & Sinsch, 2013).
e 12 anuran species were detected advertisement calls Calling activity influence by time of the dayf:ic;‘;% :ﬁi;‘:tsy Intluence by types o Phrmobatracius b e 7 % 0
kakamilro 2 - 0.7 = The anuran community of Mugesera wetland comprises mainly generalist species, indicating persistent effects of heavy human
= - » » I Mean and 95%Tukey-HSD confidence interval - - r r F F 1 £ = L | £ L = L 1 = - . L 1 = L L L -~ 4 L . = L "
¢ . Mean and 95% Tukey-HSD confidence interval Amietia mutti X X X X .
Visual & acousticdetection: seven species " , X n y : . v _ e e . . X 1 2 3 4 5 6 disturbance.
| f ' i - Afrixalus quadrivittatus X X X (low) Disturbance gradient (high) . . . . . . . .
p— G ; AR T ‘ % s I ] _— { ] Kassina EEHEgCIfEHSfE % < 7 The presence of H. cinnamomeoventris and absence of Ptychadena spp may indicate on-going changes in species composition in
: é A4 E b { ] Ptvchadena nilotica X X X Microhabitats = (1) Edge of uncultivated Papyrus, (2) Intermediate swamp), (3) Swamp near road), (4) Semi-cultivated swamp, (5) response to the partial regeneration ofthe natural papyrus cover
E I 3 { P hr}mbc‘zﬂ- achus X Fishpond and (6) Dammed Lake.
ARk " LTI R R ot = ] 2 ?f B natalensis _ . Time of day and microhabitat types correlated with calling activity.
. St bt e o st ] Hperolius X
ok i ! cinnamomeoventris Relationship between anthl‘opogenic habltat disturbance and . Local alpha-diversity corresponded to present level of human disturbance in sampled microhabitats; consistent with predictions of
LT 11— g ‘ : o8 3 Xenopus victorianus X
} } * ‘ — Time of the day [pm] @\&Q @& @@ & é\& & Sclerophrys reguiaris local amphib ian diversity and richnes S. Intermediate Disturbance Hypothesis (Weithoff et al. 2001, Roxburgh et al. 2004, Bongers et al. 2009, Liuet al. 2019).
& & B &
c = Hyperolius kivuensis (p-value=0.0002) S &@& é@\“@ §Q§Q . Fish ponds had highest Shannon index; dammed lake and Papyrus had lowest Shannon index. Tropical fishpond microhabitats are
I L] J , " B . é\\ L] L] L1 L] L L] L . . . .
} r } LD — e g SSTUReYHSD condence el Focus Fabiia® Beta leEl‘Slty: SOl‘ensen Slmllal‘lty lndeX (b Olded) and BraY' Local alpha'leerSIty dlffered SyStematlcally along the pres ent- amongst the most heterogeneous sites, offering physical and acoustic niches for many species (Bertoluci & Rodrigues 2002,
B. .
H I k . - L - L] L] - » . .
A Hyperolius kivuensis —_ + + TERE _ Hyperolus uensi Curtis dissimilarity index (unbolded) among anuran species day disturbance gradient Vasconcelos & Rossa-Feres 2008).
B. Hyperolius rwandae . { '5 Near-natural habitat (papyrus swamp) provides few physical niches for anurans, probably leading to strong competition and resulting
C. Afrixalus quadrivittatus :“r e e e ] E ‘ Mean and 95% Tukey-HSD confidence interval
D.  Phrynobatrachus natalensis e ; 74 I of ] Microhabitats Dammed Semi- Fishpond Edge of SWamp near Intermediate reduction of diversity.
E. Kassina senegalensis = lak : p
. , ‘ . . = sf - ake cultivated apyrus road sWam -
F. Ptychadena nilotica v & B U _ A ' A % 5 s : { Papy P CODC]USIOD
G. Hy pero lius viridiﬂavus i:;:;g?}f:e:ﬂ-ilu:gc::;;d_if,:fli_::ago’;:,r;iil;;Zii;zg;mjezifﬁoiﬁi;:;ZCS;:;ETE Oscillogram and sonogram of advertisement calls for acoustically detected species of Mugesera reethesain é “r { ] Ewamp
L Hyperolius cinnamomeoventris; 3, Prychadena nilotica and K, Amietia nutti. ;‘}f‘l:;‘zi ’S"r‘ff}:;zi“‘quﬁd}:’;;’;‘;ﬁc;ﬁ @gx}lx f;‘z;’i’;af;n‘:h“;‘:;‘;’zlw viridiflavus; D, Hyperolius 6‘%‘1”‘1““’ - g Anuran species composition did not change parallel to partial regeneration of the natural papyrus vegetation
s R i i ' o 8 or 7 ': Dammed lake 0,727 0.667 0.667 0,727 0.667 following massive human disturbance in the Mugesera wetland.
Mean and 95% Tukey-HSD confidence interval E
(U ]  p—y
Iy (6 ) List of anuran species detected in the Mugesera wetland in 2011 and in this study (2018). ° ] y@ dﬁy & 6@‘& & (f& E Semi-cultivated 035 0. 714 0.5 0.4 0545 =
*Acousticonly (four species): Sclerophrys regularis, Amietia nutti, Phrynobatrachus kakamikro and — - = &@Q & ¢ PO 5 ot Generalist species that are common in cultivated wetlands continue to dominate all available microhabitat types -
Hyperolius cinnamomeoventris Taxon Detection in 2013 ];:txﬁe?;ﬂalll g of { . f§® %@é’\ ' 2| swamp 5 independent of former or present degrees of disturbance. Recommendatlons
“ - 3 Focus habitat y o
acoustic visual acoustic+visual § = E
i A ] S ishpon . . : : : c
Bufonidae Fishpond 0.30 0.83 0.333 0.571 0.667 AN
Sclerophrys regularis (Reuss, 1833) * ~ * 8 Hyperolius viridiflavus (p-value<0.00001) : Need adequate management strategies to minimize or halt human pressure exerted on the
Hyperoliidae N Mugesera wetland, once regarded as one of the key wetlands of Rwanda, is currently a secondary papyrus swamp
Hhperolius cinnamomeoventris (Bocage, 1866) L _ _ oL ] Edee of papyrus 07274 0531 0427 0,75 0.667 habitat with an amphibian community indistinguishable from that of cultivated swamps. Mugesera wetland to allow its full regeneration.
Hyperolius kivuensis (Ahl, 1931) + + + 7 8 9 = v
Hyvperolius lateralis Laurent, 1940 - - + a0 ]
Hyperolius rwandae (Dehling et al., 2003) + * + Swamp near road (024 0.623 0.606 0.667 0.909
Hyvperolius viridiflavus (Duméril and Bibron, 1841) + + +
Kassina senegalensis (Duméril and Bibron, 1841) + + + Kassina senegalensis (p-value=0.01) Increase awareness about wetland conservation in Rwanda among communities at large
-;ﬁgf:; ﬁf::i:m (Wemer, 1508) * = * Intermediate swamp | 0.£78 0574 0.618 0577 0.722 and farmers in particular.
Phrynobatrachus natalensis (Smith, 1849) + + + A k l d t
Phrmobatrachus kakamilro (Zimkus et al_, 2010) + - — cknowledgemen
. , . Pipidae
*Visual only: Xenopus victorianus (E ictori
y p ( ) imi u:; w-:-?:;arr.:;rnus (AAhl, 1924) - = ha University of Rwanda for the tuition fee waiver and collaboration with the University of Koblenz-Landau. Need wetland biodiversity assessment so that these act as baseline data to enable effective
vchadenidae
e . s i _ . bl o o b Ptvchadena anchietae (Bocage, 1868) - - + My supervisors for inputs, encouragement and motivation monitoring of restoration or changes in wetland health after the efforts being invested in
wran spemfs etected by acoustic recor ing in ugeseraywet and. 4, Sclerop Uis regu ar'is; y Pf_}-‘c‘h adena nilofica I:S eetzen, 1 355} + + + . )
fé’fii’if ?;n}\ g’aﬁg%w(%?ggggsa#%ﬁl;ﬂ;; ln)d(gilgﬁir;{fuzso;;Tamomemenm& pieture Prvchadena porosissima (Steindachner, 1867) - - -+ Rwanda Defense Force for security restoring degraded wetlands.
Pyxicephalidae Tumushimire Lambert, my anuran research partner
Amietia nutti (Boulenger, 1896) + - +
+: Present - Absent My classmates

My family. Need of a continuous monitoring of wetland health after restoration program.



