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ABSTRACT
We analyzed the diet of 25 individuals of Pseudis minuta tadpoles which consisted in debris with more 
than 30%, follow by diatoms, euglenids, green algae, and desmids. With regard to the feeding strategy, P. 
minuta tadpoles are generalist consumer. The negative correlation between the abundance of items in the 
digestive tract and the mouth width indicate an effect of metamorphosis on the diet.
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INTRODUCTION

Neotropical frogs from the genera Pseudis 
encompass those hylids species most adapted to 
live in aquatic environments (Huckembeck et al. 
2014). The most conspicuous feature of this genus, 
however, is the fact their tadpoles are much larger 
than adults and for this reason they are known 
as Paradoxal frogs (Garda and Canatella 2007). 
Currently, seven Pseudis species are recognized 
and widely distributed from South America to the 
east Andes, being Pseudis minuta Günther, 1858 
the most austral species with a widely distribution 
along the Pampa Domain of Argentine, Brazil and 
Uruguay (Frost 2016).

Although the genus Pseudis is relatively well 
studied with regards to reproduction, ecology and 

taxonomy (e.g. Barrio 1970, De Sá and Lavilla 
1997, Kwet 2000), there is little information 
on the trophic ecology of the larvae (Arias et al. 
2002, Vera-Candioti 2007). Consequently, little is 
known about the role species of tadpoles in aquatic 
environments (Santos et al. 2016). 

Additionally, there are no studies on potential 
diet shifts during the development of Pseudis 
tadpoles. Hence, there is a gap in knowledge of the 
trophic ecology of Pseudis minuta tadpoles, which 
only their morphological description and habitat 
utilization is currently known (De Sá and Lavilla 
1997). Information on the trophic ecology of P. 
minuta tadpoles will contribute to the knowledge 
of the natural history of the species and help to 
understand its functional role in the ecosystem 
during the pre-metamorphic phase. Thus, the goal 
of this study was to analyze the diet composition 
during the development of P.minuta tadpoles.
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The study was carried out on a wetland 
area with ephemeral water body (31°06’88.7”S, 
50°51’30.6”W) at the Lagoa do Peixe National 
Park (LPNP), which is located in Rio Grande do Sul 
state, southern Brazil. Vegetation was dominated by 
Poaceae family grasses, a few shrubs and species of 
macrophytes (see Huckembeck et al. 2014). Pseudis 
minuta tadpoles were collected in April 2009 by 
dip nets employed randomly along the water body 
and fixed in 10% formalin. Collection permits were 
provided by ICMBio (number processes: 14523-2 
and 14523-4).

For each specimen collected total length (TL) 
and mouth width (MW), in mm, were obtained 
and their stages of development were classified 
according to Gosner (1960). Digestive tracts were 
dissected; the content was homogenized with 1 ml 
of distilled water and placed in Uthermol chamber 
to analyze under an optical microscope with 40x 
magnification (Arias et al. 2002). Unidentified 
items, which formed a mass of organic material, 
were classified as debris.  

We calculated frequency of occurrence (FO) 
and numerical percentage (NP) for food items 
found in each digestive tract. These parameters 
were used to calculate the alimentary index as 
proposed by Kawakami and Vazzoler (1980), 
with numerical abundance replacing volume. 
The alimentary index after the modification was 
AIi=Fi*NPi/∑(Fi*NPi)*100, where AIi is the 
alimentary index of item i in the individual diet’s; 
Fi is the frequency of occurrence of item i in the 
sample; and NPi is the numerical percentage of the 
item. Linear regression between the biometric data 
and the abundance of items for each specimen was 
made and Pearson coefficient (R²) was calculated. 
Residual analysis was performed to investigate 
the suitability of the regression.  Residual analysis 
met the normality (LT, Shapiro-Wilk (W)=0.938, 
p=0.163; MW, W=0.915, p=0.05), independence 
(LT, Durbin-Watson (DW) =1.811, p=0.314; MW, 
DW=2.708, p=0.963), and homoscedasticity (LT, 

Breusch-Pagan (BP) = 0.444, p=0.504; MW, 
BP=0.013, p=0.907) required for regressions. For 
those testes we used Past 3.0 software. 

A total of 25 individuals between 25 and 
44 Gosner stages were analyzed, resulting in 61 
unique food items (Table I). According to the 
alimentary index (%), debris and microalgae 
were the most significant food sources (see Table 
I). Some authors criticize the use of IAI alleging 
the possibility of an overestimation of small size 
and numerous items (Hyslop 1980). However, our 
results corroborate the analysis of stable isotopes 
presented by Huckembeck et al. (2014), which 
indicates that P. minuta tadpoles are primary 
consumers. In additional, the diet pattern found in 
P. minuta is in consonance with diet described to 
P. paradoxa tadpoles, which feed mainly on algae, 
invertebrates, plant remains and debris (Arias et 
al. 2002). On the other hand, Vera-Candioti (2007) 
described the diet of P. paradoxa mainly composed 
by insects follow by macrophytes. Our findings 
revealed a prevalence of benthic algae, suggesting 
that tadpoles are nektonics and fed on microalgae 
attached to aquatic vegetation and substrates in the 
water. 

Significant values was found only in the 
relationship between the abundance of items and 
MW (R2= 0.49, t= -4.541, p=0.00). It was noted 
with an increase MW (stage 25, mean ± standard 
desviation: 0.49±0.21mm to stage 43 and 44, mean 
± standard desviation: 4.75±0.66mm), there was a 
decrease in food intake in the late Gosner stages 
(42, 43 and 44). No significant relationship was 
observed between the abundance of food items and 
TL (R2 = 0.003, t=- 0.259, p= 0.79). According to 
Jenssen (1967), which studied ontogenetic diet shift 
in tadpoles of Lithobates clamitans, ontogenetic 
changes in diet composition of tadpoles occur due 
to anatomical and morphological modifications 
of digestive tract during their metamorphosis. 
The decrease in food intake observed in our study 
could be explained by the occurrence of the fasting 



An Acad Bras Cienc (2016) 88 (3)

	 DIET COMPOSITION OF Pseudis minuta TADPOLES	 1399

Ta
b

l
e

 I
A

lim
en

ta
ry

 in
de

x 
of

 th
e 

di
et

 o
f P

se
ud

is
 m

in
ut

a 
ta

dp
ol

es
 c

ol
le

ct
ed

 in
 th

e 
L

PN
P.

 A
cr

on
ym

s:
 F

O
%

, f
re

qu
en

cy
 o

f o
cc

ur
re

nc
e;

 N
P%

, n
um

er
ic

al
 p

er
ce

nt
ag

e;
 A

I, 
al

im
en

ta
ry

 in
de

x.
Ite

m
FO

%
N

P%
A

I
Ite

m
FO

%
N

P%
A

I
Ite

m
FO

%
N

P%
A

I
Ite

m
FO

%
N

P%
A

I

B
ac

ill
ar

io
ph

yc
ea

e
10

0
20

.0
8

21
.0

0
C

hl
or

op
hy

ce
ae

83
.3

9.
94

8.
66

Fr
ag

ila
ri

a 
sp

.
 

 
 

St
au

ra
st

ru
m

 sp
. 6

 
 

 

C
al

on
ei

s s
p.

 
 

 
An

ki
st

ro
de

sm
us

 sp
.

 
 

 
Fr

ag
ila

ri
a 

sp
. 2

 
 

 
St

au
ra

st
ru

m
 sp

. 7
 

 
 

C
ym

be
lla

 sp
.

 
 

 
An

ki
st

ro
de

sm
us

 sp
. 2

 
 

 
Li

cm
op

ho
ra

 sp
.

 
 

 
St

au
ra

st
ru

m
 sp

. 8
 

 
 

D
ip

lo
ne

is
 sp

.
 

 
 

D
es

m
od

es
m

us
 sp

.
 

 
 

Ps
eu

do
st

au
ro

si
ra

 sp
.

 
 

 
St

au
ro

de
sm

us
 sp

.
 

 
 

En
cy

on
op

si
s s

p.
 

 
 

M
on

or
ap

hi
di

um
 sp

.
 

 
 

Ta
be

lla
ri

a 
sp

.
 

 
 

O
th

er
s

 
 

 

Eu
no

tia
 sp

.
 

 
 

M
on

or
ap

hi
di

um
 sp

. 2
 

 
 

Ta
bu

la
ria

 ta
bu

la
ta

 
 

 
D

eb
ris

10
0

33
.3

7
34

.9

Fr
us

tu
lia

 sp
.

 
 

 
Pe

di
as

tr
um

 sp
.

 
 

 
Zy

gn
em

ap
hy

ce
ae

87
.5

2.
15

1.
97

In
ve

rte
br

at
e

4.
2

0.
02

0.
00

07

G
om

ph
on

em
a 

sp
.

 
 

 
Pe

di
as

tru
m

 te
tra

s
 

 
 

Ba
m

bu
si

na
 sp

.
 

 
 

Pl
an

t r
em

ai
n

20
.8

0.
23

0.
05

G
om

ph
on

em
a 

sp
. 2

 
 

 
Sc

en
ed

es
m

us
 sp

.
 

 
 

C
os

m
ar

iu
m

 sp
.

 
 

 
 

 
 

 

G
yr

os
ig

m
a 

sp
.

 
 

 
Te

tr
ae

dr
on

 sp
.

 
 

 
C

os
m

ar
iu

m
 sp

. 2
 

 
 

 
 

 
 

N
av

ic
ul

a 
sp

.
 

 
 

C
os

ci
no

di
sc

op
hy

ce
ae

91
.7

2.
89

2.
77

C
os

m
ar

iu
m

 sp
. 3

 
 

 
 

 
 

 

N
av

ic
ul

a 
sp

. 2
 

 
 

C
yc

lo
te

lla
 sp

.
 

 
 

Eu
as

tr
um

 sp
.

 
 

 
 

 
 

 

N
itz

sc
hi

a 
sp

.
 

 
 

M
el

os
ir

a 
sp

.
 

 
 

Eu
as

tr
um

 sp
. 2

 
 

 
 

 
 

 

N
itz

sc
hi

a 
sp

. 2
 

 
 

Eu
gl

en
op

hy
ce

ae
95

.8
14

.4
5

14
.4

8
Eu

as
tr

um
 sp

. 3
 

 
 

 
 

 
 

Pi
nn

ul
ar

ia
 sp

.
 

 
 

Eu
gl

en
a 

sp
.

 
 

 
M

ic
ra

st
er

ia
s s

p.
 

 
 

 
 

 
 

Se
llo

ph
or

a 
sp

.
 

 
 

Ph
ac

us
 sp

.
 

 
 

M
ou

ge
ot

ia
 sp

.
 

 
 

 
 

 
 

St
au

ra
st

ru
m

 sp
. 5

 
 

 
Tr

ac
he

lo
m

on
as

 sp
.

 
 

 
St

au
ra

st
ru

m
 sp

.
 

 
 

 
 

 
 

St
au

ro
ne

is
 sp

.
 

 
 

Tr
ac

he
lo

m
on

as
 sp

. 2
 

 
 

St
au

ra
st

ru
m

 sp
. 2

 
 

 
 

 
 

 

Su
ri

le
la

 sp
.

 
 

 
Fr

ag
ila

rio
ph

yc
ea

e 
91

.7
16

.8
6

16
.1

6
St

au
ra

st
ru

m
 sp

. 3
 

 
 

 
 

 
 

Te
rp

si
no

e 
sp

.
 

 
 

As
te

ri
on

el
a 

sp
.

 
 

 
St

au
ra

st
ru

m
 sp

. 4
 

 
 

 
 

 
 



An Acad Bras Cienc (2016) 88 (3)

1400	 Sônia Huckembeck, Lívia T. Alves, Daniel Loebmann and Alexandre M. Garcia

period in these stages, which, in L. clamitans, begin 
with the emergence of the forelimbs, followed by 
absorption of the tail (Jenssen 1967).

In summary, we conclude that Pseudis minuta 
tadpoles could be considered generalist consumer 
that primarily feed on algae. Furthermore, it is 
possible that the morphological changes occurring 
during advanced metamorphosis stages can 
influence food intake, therefore additional field 
and laboratory experiments should be performed 
to evaluate it. 
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