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ABSTRACT

Attalea speciosa Mart. ex Spreng (babacu) is a palm tree of considerable economic importance in Brazil, especially in
the northeast portion of the country. The myxobiota of babagu was studied by examining living and dead trunks, leaves,
inflorescences and fallen fruits on the ground during the wet season at the Teresina Park, Piaui State, Brazil. Taxonomic
diversity, species diversity, frequency of occurrence, abundance and constancy of each species were determined in two
areas of deciduous mixed forest. The taxonomic diversity of the myxobiota was similar, with values of 1.5 and 1.6 for
the two areas. The highest frequency of occurrence value was recorded for the spathe (50% - 54%), followed by the
petiole (18% - 19%) and leaf sheath (4% - 19%). Myxomycetes were absent on fallen fruits and rare on the leaf blade
(6%) and dead (9%) or living (2%) trunks. Hemitrichia serpula (Scop.) Rostaf. ex Lister, Perichaena depressa Lib.,
Arcyria cinerea (Bull.) Pers. and H. calyculata (Speg.) M. L. Farr were the species characterized by the highest levels
of constancy, abundance and frequency. Cribraria microcarpa (Schrad.) Pers. and Stemonitopsis typhina (F. H. Wigg.)
Nann.-Bremek. were occasionally present. Ceratiomyxa fruticulosa (Mull.) T. Macbr., Clastoderma debaryanum A.
Blytt, Craterium aureum (Schumach.) Rostaf. and Physarum melleum (Berk. & Broome) Massee were infrequently
encountered. Other species recorded were Arcyria denudata (L.) Wettst., Cribraria cancellata (Batsch.) Nann.-Bremek.,
C. violacea Rex, Lycogala exiguum Morgan, Metatrichia vesparia (Batsch) Nann.-Bremek. ex G. W. Martin, Physarum
bogoriense Racib., P. nucleatum Rex, P. pusillum (Berk. & M. A. Curtis) G. Lister and Stemonitis axifera (Bull.) T.
Macbr. The myxobiota of the shaded study area was characterized by a higher diversity (6.10) than the unshaded area
(2.10), and the incidence of myxomycetes on the A. speciosa trees selected for study was appreciably higher (100% and
40%, respectively).
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1. Introduction of the fruit is used to produce oil and the amid-rich en-
docarp is utilized as a sort of flour substitute for cassava
flour in breeding or people nourishment. In addition to
these uses, babacu is also important for gardening pro-
jects [1,2].

The individual plants of this species produce a stout
undivided trunk that can reach a height of 20 m. The

flowers occur in paniculately branched spadices (4 - 6)

Attalea speciosa Mart. ex Spreng. (babagu) is a palm tree
of considerable economic importance in Brazil, espe-
cially in the northeast portion of the country. In the sub-
sistence economy of this region, the leaves of babacu are
used to make baskets, mats, fans, sieves, fences, win-
dows, camouflage for hunting, fish traps, cages and
frames for building. The trunk is used as a foundation as

well as construction material for little bridges and ben-
ches. The rotten trunk is used as a fertilizer. The fruit is
edible and used for the extraction of several types of raw
oils as well as to complement animal food. The epi-carp
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with peduncles (1 m) protected by a lanceolate spathe.
The fruit is a drupe of variable sizes and contains 3 - 4
oleaginous thin oblong seeds (nuts) with hard endocarp
[3].

The range of babacu encompasses a large portion of
South America, extending from the Guianas through
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Amazonas and Mato Grosso states to Bolivia. This spe-
cies of palm is also found in the states of Goiés, To-
cantins, Maranhdo, Ceard (Araripe zone), Piaui, Bahia,
Espirito Santo and Minas Gerais [2,3].

There are large incompletely exploited babagu forests
in the states of Maranh&o and Piaui. Babagu trees occur
isolated in forests or in open areas, being more frequent
in degraded areas where it is a dominant pioneer species
also regarded as an invasive due to its persistence [3].

The present study was undertaken to broaden our
knowledge of palm trees as a substrate for the growth
and development of myxomycetes by recording the inci-
dence of these organisms on individuals of Attalea spe-
ciosa Mart. ex Spreng.

2. Material and Methods

The Teresina municipality (05°05'12"S and 42°48'48"W,
72 m elevation), is located in the mid-Parnaiba region of
the northwestern portion of the Piaui State, Brazil. The
climate of the region is the Aw type (Koppen classifica-
tion), and January, February, March, and April are the
months with the highest precipitation [4].

The Teresina Park, an environmental preservation area
of deciduous mixed forest, has a total area of 160 ha, and
is located on the right margin of the Poty River. To carry
out the project described herein, two study areas were
selected. The first of these, dominated by babacu trees,
was a shaded area with elevated air humidity; the second
area, with some specimens of babagu present, was more
open (unshaded) and exposed to light, with a lower am-
bient humidity.

At each collection point, 10 adult and healthy indi-
viduals of babacu were selected and observed on each of
six collecting trips made during the wet season. On each
occasion, the 20 palm trees were examined carefully
from the base up to a height of 1.65 m by searching for
the presence of myxomycetes sporocarps on the trunk as
well as on the leaves, inflorescences and fallen fruits on
the ground. Sporocarps along with a portion of the sub-
strate upon they occurred were collected and transported
to the laboratory in order to be analyzed and identified.
Voucher material was deposited in the UFP Herbarium
(Recife, Federal University of Pernambuco, Brazil).

The frequency of occurrence of each species was cal-
culated for the two different environmental situations [5].
Constancy of species in each study area was calculated
on the basis of the number of field trips on which the
species was collected in relation to the total number of
trips. This was expressed as a percentage, with those spe-
cies having a value >50% considered as constant, those
with a value of 25% - 50% as accessory, and those with a
value <25% as accidental [6]. Abundance was estimated
[7], with individual species considered as scarce (<0.5%
of all collections), occasional (0.5% - 1.5%), common
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(>1.5% - 3%) or abundant (>3%).

The species diversity index for the assemblage of
myxomycetes studied on each area was calculated [8],
with the group of sporocarps originating from the same
plasmodium considered as an individual [9]. Taxonomic
diversity was expressed as the ratio of species/genera
(S/G) found in each study area, and the two different
environments were also compared by calculating a value
for coefficient of community [10].

3. Results and Discussion

Eighty-one specimens of myxomycetes, representing 18
species in 12 genera, were collected directly in the field
from 100% of the babagu trees selected for study in the
shaded area, whereas only 17 specimens representing
eight species in five genera were collected from 40% of
the trees selected for study in the unshaded area. The
species recorded in the entire study represented all sub-
classes and orders recognized for the myxomycetes [11]
and were distributed among seven families and 13 genera
(Tables 1-3).

Members of the families Trichiaceae, Physaraceae and
Stemonitaceae were the most common, with members of
the Trichiaceae especially abundant.

The values calculated for taxonomic diversity (1.5 -
1.6) were similar to those reported for different ecosys-
tems located in the northeastern region of Brazil [5].

For the babacu trees examined in the shaded area of
the deciduous mixed forest, there was a higher occur-
rence of myxomycetes on the spathe than elsewhere, al-
though sporocarps also could be found on the petiole,
trunk (living and dead), leaf blade, raceme, and sheath. In

Table 1. Abundance and frequency of species of Ceratio-
myxales, Echinosteliales and Liceales on Attalea speciosa
Mart. ex Spreng. (Arecaceae) in different environments of
the Teresina Park, Piaui State, Brazil. Abundant = >7 speci-
mens; common = 5 - 7 specimens; occasional = 2 - 4 speci-
mens; scarce = 1 specimen; 1 = shaded area; 2 = unshaded
area. NR = no records.

Abundance Frequency (%)
Genera/species

1 2 1 2
Ceratiomyxa
C. fruticulosa Occasional NR 20 0
(Mall.) T. Macbr.
Clastoderma
C. debaryanum Scarce NR 10 0
A. Blytt
Cribraria .
C. microcarpa (Schrad.) Pers, Occasional  NR 30 0
C. violacea Rex Scarce NR 10 0
C. cancellata (Batsch.) Scarce NR 10 0
Nann.-Bremek.
Lycogala
L. exiguum Morgan Scarce NR 10 0
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Table 2. Abundance and frequency of species of Physarales
and Stemonitales on Attalea speciosa Mart. ex Spreng. (Ar-
ecaceae) in different environments of the Teresina Park,
Piaui State, Brazil. Abundant = >7 specimens; common =5
- 7 specimens; occasional = 2 - 4 specimens; scarce = 1 spe-
cimen; 1 = shaded area; 2 = unshaded area. NR = no re-
cords.

. Abundance Frequency (%)
Genera/species
1 2 1 2

Craterium
C.aureum (Schumach) Rostaf. ~ Scarce NR 20 00
Physarum
P. bogoriense Racib. Scarce NR 10 00
P. melleum (Berk. & Broome)  Scarce NR 10 00
Massee
P. nucleatum Rex Scarce NR 10 00
P. pusillum (Berk. & M.A. Scarce NR 10 00
Curtis) G. Lister
Stemonitopsis )
S. typhina (F. H. Wigg.) Common Occasional 40 20
Nann.-Bremek.
Stemonitis

Scarce NR 10 00

S. axifera (Bull.) T. Macbr.

Table 3. Abundance and frequency of species of Trichiales
on Attalea speciosa Mart. ex Spreng. (Arecaceae) in differ-
ent environments of the Teresina Park, Piaui State, Brazil.
Abundant = >7 specimens; common = 5 - 7 specimens; oc-
casional = 2 - 4 specimens; scarce = 1 specimen; 1 = shaded
area; 2 = unshaded area. NR = no records.

. Abundance Frequency (%)
Genera/species
1 2 1 2

Arcyria
A. cinerea (Bull.) Pers. Abundant  Occasional 50 10
A. denudata (L.) Wettst. Occasional ~ Scarce 10 10
Hemitrichia
H. calyculata Abundant  Occasional 70 20

(Speg.) M.L.Farr.
H. serpula (Scop.) Rostaf. Abundant Occasional 100 30

Perichaena
P. depressa Lib. Abundant  Occasional 80 20
Metatrichia
M. vesparia (Batsch) NR Scarce 0 10

Nann.-Bremek.

the unshaded area, the spathe was considered to be the
portion of the plant on which myxomycetes were the
most frequent, followed by the petiole, sheath, blade, and
raceme. Up to 60% of the species recorded on Brazilian
palm trees [12] occurred on leaves, 15% on the trunk
(living and dead) and only 4% on inflorescences. Myxo-
mycetes were absent on babacu fruits and uncommon on
dead (9%) or living (2%) trunks. P6rto et al. [13] re-
ported that species of myxomycetes, including Peri-
chaena depressa Lib. and Physarum melleum (Berk. &
Broome) Massee, were very rare on palm fruits. The
same authors indicated that 10 species occurred on living
leaves; 25 species (50% of which were members of the
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Physarales) were observed on dead leaves; and 18 spe-
cies in 11 genera, predominantly belonging to the Tri-
chiales, were reported from living trunks. On the three
species of palm trees (Astrocaryum vulgare Mart., Co-
pernicia prunifera (Miller) H. E. Moore and Mauritia
flexuosa L. f.) studied at the Sete Cidades National Park,
Piaui State, leaves were also the plant part supporting the
highest numbers of myxomycetes, followed by the peti-
ole, sheath, and less frequently on leaflets [5,14,15].
These authors also mentioned records for the spathe of
the inflorescence and for the raceme, but myxomycetes
were absent on the trunks. On Elaeis guineensis Jacqg.
trees studied at the Gurjau Ecological Reserve (dense
ombrophylous forest), Pernambuco State, incidence was
higher on leaves, although it did not differ much from
that on inflorescences [16].

When all the Brazilian palm trees analyzed for myxo-
mycetes are considered, A. vulgare is the one which is
more similar to babacu in terms of the preferential plant
parts as substrates for myxomycetes [5,12-17].

Both species richness and abundance were lower for
unshaded study area than the shaded study area, and the
coefficient of community calculated for the two areas
was 0.54 (Tables 1-3). The most abundant species in the
shaded area were Arcyria cinerea (Bull.) Pers., Hemitri-
chia serpula (Scop.) Rostaf. ex Lister, H. calyculata
(Speg.) M. L. Farr and P. depressa, while in the un-
shaded area the same species were common or occa-
sional members of the babagu myxobiota (Table 3).

On the basis of overall constancy, five species in the
Trichiaceae (A. cinerea, H. serpula, H. calyculata, A.
denudata (L.) Wettst. and P. depressa), one species in
the Cribrariaceae (Cribraria microcarpa (Schrad.) Pers.),
and one species in the Stemonitaceae (Stemonitopsis ty-
phina (F. H. Wigg.) Nann.-Bremek.) were the most cha-
racteristic members of the babacu myxobiota (Table 4).
Ceratiomyxa fruticulosa (Mull.) T. Macbr., Clastoderma
debaryanum A. Blytt, Craterium aureum (Schumach)
Rostaf. and P. melleum were recorded as accessory spe-
cies in the babagu myxobiota, and Lycogala exiguum
Morgan, Cribraria cancellata (Batsch.) Nann.-Bremek.,
C. violacea Rex, Physarum pusillum (Berk. & M. A.
Curtis) G. Lister and Stemonitis axifera (Bull.) T. Macbr.
were accidental members of the myxo biota (Table 4).

The frequency of species on each examined phoro-
phyte varied between 0 and 100%. Hemitrichia serpula,
in addition to being one of the most constant species of
the overall myxobiota, also was the most frequent mem-
ber of the set of species found on the same individual in
the shaded area, as well as in the unshaded one. Studying
the frequency of species of the family Arecaceae as a
substrate for myxomycetes, Porto et al. [13] also reported
the frequent occurrence of members of the Trichiales,
including H. serpula, which had the highest presence for
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Table 4. Constancy of myxomycetes occurring on Attalea
speciosa Mart. ex Spreng. (Arecaceae) at the Teresina Park,
Piaui, Brazil.

Constancy Species
Constant  A. cinerea; A. denudata; C. microcarpa;

>50% H. calyculata; H. serpula; P. depressa; S. typhina.
Accessory  C. aureum; C. debaryanum; C. fruticulosa;

<5010 >25% P. melleum.

Accidental
<25%

C. cancellata; C. violacea; L. exiguum; M. vesparia;
P. bogoriense; P. nucleatum; P. pusillum; S.axifera.

the four palm tree species (Cocos nucifera L., Acrocomia
intumescens Mart., Elaeis guineensis L. and Mauritia
vinifera Mart.) studied by these authors. Hemitrichia
serpula also was the most frequent species in the myxo-
biota associated with A. vulgare, C. prunifera, M. flexu-
o0sa, and E. guineensis [5,14-16] The data obtained from
babacu confirm that this species can be considered as the
most characteristic component of the palm myxobiota in
the Northeast of Brazil. Hemitrichia serpula is reported
on palm trees not only in Brazil but also in other coun-
tries in Asia, Africa, Central America, and New Zealand
and thus can be considered as a characteristic component
of the palm myxobiota worldwide [18-21].

Perichaena depressa, very frequent in the shaded area
(80% of the examined babacu trees), was rare in the un-
shaded area and recorded for just 20% of the individuals
analyzed (Table 3). This species was very frequent in
some members of the family Arecaceae in Brazil [13]
and P. depressa was among the more common (with >20
collections) myxomycetes recorded from nikau palm, in
New Zealand [21]. Mobin and Cavalcanti [15], who ana-
lyzed the myxomycete biota of M. flexuosa in a forest
environment, recorded a high frequency (80%) for this
species, which also suggests a preference for shaded en-
vironments.

At the Teresina Park, H. calyculata was frequent (70%)
in the shaded area and rare (20%) in the un-shaded area
(Table 3). This species had already been registered in
studies that analyzed the use of the palm trees as sub-
strates for the myxomycetes and it was very frequent
(80%) on M. flexuosa and A. vulgare populations at the
Sete Cidades National Park [5].

Arcyria cinerea was infrequent (50%) in the shaded
area and rare (10%) in the unshaded area (Table 3). In
other environments and on other substrates, this species
is found more frequently than the records from the de-
ciduous mixed forest examined in the present study
would indicate. For example, in the study of the myxobi-
ota of A. vulgare carried out in savanna vegetation, and
M. flexuosa in forest environment [5], A. cinerea, H.
serpula and H. calyculata were very frequent (80% -
100%). Considering the frequencies obtained, the other
species in the family Trichiaceae were also very charac-
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teristic in the babacu myxobiota, reinforcing the evi-
dences for the affinity of this family to palm trees in
general [21].

In addition to differences in the frequency of par ticu-
lar species, the two areas studied at the Teresina Park,
also differ with respect to species diversity. The myxobi-
ota of the shaded area was more diverse (6.10) than that
of the unshaded area (2.10). Studying the diversity of
myxomycetes on different plant parts of individuals of C.
prunifera and A. vulgare occurring in savanna vegetation,
Cavalcanti and Mobin [5] recorded similar diversity in-
dices (4.25 and 5.05). These authors indicated that A.
vulgare populations in savanna vegetation were charac-
terized by a higher diversity than those sampled in a gal-
lery forest (3.49) and a secondary forest (2.94) and when
to conclude that the myxobiota is more diversified in the
open vegetation that is exposed to higher degrees of lu-
minosity and insolation. However, at the Teresina Park,
the myxobiota was more diversified and the species are
more abundant and frequent in the shaded area. By com-
paring the values obtained for A. vulgare, C. prunifera
and M. flexuosa [5] with those obtained for individuals of
babacu palm in the deciduous mixed forest, an higher
index of diversity was characteristic for A. speciosa,
which suggests that it is a particularly favorable substrate
for the development of myxomycetes.
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