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ABSTRACT

Population structures of six tree species in thragments of intact seasonal deciduous forest anektfragments
disturbed by logging were studied in the northeas®oi4s. Forty random 400 Tiplots were allocated in each
fragment to survey plant population structures, bamof stumps, cattle feces, burnt logs, and caragsnness.
Soil cover by life forms was estimated in?Jsub-plots. Lianas were abundant in intermediateyged fragments
and invasive herbs in the most disturbed fragm@attle avoided dense herbaceous strata, such aa liangles.
Cavanillesia arbored@&ugenia dysentericand Swartzia multijugatrees occurred at very low densities in all the
fragments and their seedlings were practically absevhich might endanger their future populatiomsthese
fragmentsMyracrodruon urundeuyd abebuia impetiginosand Astronium fraxinifolium the most logged species,
had high density of seedlings in all the fragmeHiswever, the highest density of saplings and jieémndividuals
occurred in the most disturbed fragment.

Key words: Seasonal forest; canopy openness; plant covéle gaazing; lianas

INTRODUCTION al., 1999a; Fredericksen and Mostacedo, 2000).
This may favor some species to the detriment of
Selective logging causes soil compactiorothers, and may alter species composition in the
(Whitman et al., 1997; Frederiksen and Pariondpgged forest (Kuusipalo et al., 1996, Bawa and
2002) and soil disturbance (Frederiksen andeidler, 1998; Kammesheidt, 1998; Webb, 1998).
Mostacedo, 2000: Fredericksen and Pariondjianas, herbs and pioneer trees are benefited by
2002). It damages trees and saplings in loggeaigh canopy openness, frequently preventing the
stands (Webb, 1997; Jackson et al., 2002) and alsegeneration of other species (Chapman and
increases canopy openness (Uhl and Vieira, 198€hapman, 1997, Kammasheidt, 1998;
Verissimo et al., 1992; Webb, 1997). Changes ifrredericksen et al., 2000).
canopy openness can promote regeneration dhe understanding of how plant regeneration is
species that are present in seed, seedling aaéfected by changes in the environmental factors in
juvenile banks (Bawa and Seidler, 1998; Pinard dpgged areas contributes to the development of
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420 Vieira, D. L. M. and Scariot, A.

management techniques that may help diversit$969 to 1994), of which 89% falls between
recovery. It may also contribute to increaseOctober and March. The mean annual temperature
regeneration of high-value timber specieds 23C and is fairly constant throughout the year.
(Guariguata and Pinard, 1998; Pinard et al., 1999Ghe landscape is flat and consists of limestone
Fredericksen and Mostacedo, 2000). Loggedeology, with occasional limestone outcrops
forests have recently been recognized as importaobntaining a fairly distinct tree flora (Silva and
for Dbiodiversity conservation (Johns, 1988;Scariot, 2003; 2004a, 2004b). Soils are mostly
Chazdon, 1998; Pinard et al., 1999b) and for thaitosols with a clayey texture (IBGE, 1995;
functionality of ecosystems (Pinard and PutzScariot and Sevilha, 2005; following Embrapa,
1996), since few forest remnants are left in many999).

ecosystems, and many of those are usuall@n the flat lands, the forest canopy is 17-23m in
disturbed (Chazdon, 1998). height with a basal area of 23-28ha (unlogged
Dry forest is the most threatened tropical terrestriadreas; Scariot and Sevilha, 2005). There are over
ecosystem (Janzen, 1988; Khurana and SinghQO0 tree species, which are usually found in large
2001; Sanchez-Azofeifa et al., 2005) and one dBrazilian biomes such as Cerrado, Caatinga,
the least known (Janzen, 1988, Vieira and ScarioAmazonia and Atlantic Forest (Scariot and
2006a). In Central Brazil, it occurs in patchesSevilha, 2005). Cattle farms, logging, and
within the Cerrado biome. The Parana River basiincipient agriculture are the main economic
(northeastern Goias state and Southeasteattivities of the region. Wood has been mainly
Tocantins state) has large patches of highly fertilbarvested for corral and fence building, for the
soils, wherethese forests occur (Ratter, 1992).production of woodchip, and for civil construction.
However, seasonally deciduous forests of the flathe main exploited species aréstronium
lands cover only 5% of their originally occupied fraxinifolium Schott,Myracrodruon urundeuvér.
area (Andahur, 2001), which is a consequence dll., Schinopsis brasiliensi€ngl. andTabebuia
deforestation for pasture (IBGE, 1995; Scariot andmpetiginosa(Mart. ex DC.) Standl., which have
Sevilha, 2000; 2005). In addition, most of thebeen commercialized locally, regionally and in
remaining forested areas have been logged ar@buthern Brazilian markets (IBGE, 1995).
disturbed by fire and cattle grazing (Scariot and

Sevilha, 2005). M ethods

In this study, the population structure of six treeStudy sites - Three forest fragments without
species was analyzed in six forest fragments, threg/idence of logging (named Intact: 11, 12 and 13)
of which were intact and three were selectivelyand three fragments with different logging
logged. Three studied species have high timbentensities and ages were selected (named Logged:
value and three produce fruits and seeds fari, L2 and L3). The fragments varied from 60-
wildlife. Environmental variables that characterize200ha and were distant of each other from a few
disturbance intensity caused by logging, fire angneters up to 5.5km. Logged 1 had been selectively
cattle were estimated. The following questiongogged aproximately 18 years before the study.
were addressed: (i) How were environmental ogged 2 and L3 had been intensively logged five
factors affected by selective logging? (ii) Howyears before the study. Logged 3 had also suffered
were population structures of the target speciesccidental fire some months after logging. There
affected by logging? Then, environmental factorsvere no records of fire in the other fragments over
were indirectly related to the regeneration of thehe past 10 years. Landowners avoid reporting the

studied species. harvested wood volume and the minimum
diameter of the harvested trees, either because
Study Area forest management has been illegally done or

The study was carried out in the Parana river basifecause they do not have records of the logging
(13°20" - 1540' S, 4835' - 4730" W), at the activities. Cattle forage in the fragments
municipality of Sdo Domingos, in northeastern(approximately 0.5cows/ha) during the late dry
Goias state. This region presents a vegetationgkason and early rains, when the planted pastures
mosaic, and has some of the last remnants afe dry.

seasonally deciduous forests in Brazil. The foresstudy species A. fraxinifolium M. urundeuva
occurs at altitudes of 400-600 m, with annualAnacardiaceae), and T. impetiginosa
precipitation of 1236mm + 255 (SD, data from(Bignoniaceae) are among the most valuable and
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harvested tree species in northeastern Goias St&8ampling and measurements - Parallel trails were
(IBGE, 1995). Eugenia dysenterica DC. made every 100m, perpendicular to the longest
(Myrtaceae) and Swartzia multijuga Vogel side of the fragments. In each fragment 40 20 x
(Fabaceae) produce fleshy fruits, and like dry20m sample units (SUs) were randomly

fruited Cavanillesia arborea (Willdenow) K. established along the trails, with sub-sample units
Schum. (Bombacaceae), their seeds are hightyf 5 x 5m and 2 x 2m. Canopy openness was
consumed by wildlife (Vieira and Scariot, 2006b).estimated with a spherical densiometer (Lemmon,
Eugenia dysentericaccupies the midstory and the 1957).

other species occupy the canopy layer.

Table 1 - Diameter classes (cm) corresponding to developrtiesses of studied species. The individuals < 5cm
(DBH) were measured at the base of the plant, idiger individuals were measured at the breaghei

Seedling Sapling Juvenile Adult
Myracrodruon <0.2 0.2-1 1-05 >15
Tabebuia <0.2 0.2-1 1-05 >30
Astronium <0.2 02-1 1-05 >15
Cavanillesia <1.0 1.0-5 5-50 >50
Eugenia <0.2 02-1 1-05 >05
Swartzia <0.2 02-1 1-05 >15

The SU was subdivided into four 10 x 10mplant (DBP)) up to 5cm (DBH) were measured at
guadrants and the estimation was taken at thbe base of the plant. Individuais 1cm (DBP)
center of each quadrant in four orthogonalvere measured in the 2 x Zmb-sample units.
directions. In each SU, feces and cattle trails werkndividuals were classified into seedling, sapling,
counted in order to estimate pasturing anguvenile and adult (Table 1), based on data from
trampling intensity by the cattle (Relva andgermination and seedling growth in the nursery
Veblen, 1998). Stumps were counted in order tand field observations. Seedlings were considered
estimate logging intensity in the fragments. Deadnhdividuals that germinated in the same rainy
individuals > 5cm (diameter at the breast heightseason of the survey. Seeds of these species placed
DBH) were counted. Data were collected fromto germinate at the beginning of the rainy season
December 2000 to January 2001, at the middle ¢September-October) reached up to 2mm (DBP) in
the rainy season. January (period of the survey). Only for
Soil cover up to 1m in height was estimated by th€avanillesia,the seedlings were 10mm (DBP).

life forms classified into (i) trees, (ii) lianas, (iii) Saplings were considered those individuals that
herbaceous-shrubs, and (iv) invasive herbs. A 1 germinated in earlier rainy seasons and that were
1 m metal frame subdivided into 100 10 x 10cnexposed to environmental factors for at least one
quadrants was used for the survey at the corner géar. Juveniles were individuals in the
the SUs. The number of occupied quadrats wagatermediate category between saplings and adults.
recorded. Also, the number of occupied quadratddults were individuals in the reproductive stage.
by every life form was recorded (modified from Data analysis - In order to describe the relationship
Kent and Coker, 1994). This method allowed mor@among environmental variables and life forms, an
than one life form occupy the same quadrat. If &xploratory analysis was carried out using PCA (R
plant had only covered part of the cell, it wasmode). Also, the PCA (Q mode) was carried out to
recorded. Invasive herbs were considered plantydinate the SUs, according to the factors
that did not naturally occur in the forests, althouglyenerated  from environmental  variables
they can be abundant in pastures surrounding ti{gabachnick and Fidell, 2001). Data of the all
fragments. Herbaceous-shrub species were plantariables were transformed by adding 0.5 and then
that occupy the understory. square rooting in order to approximate normal
In the 20 x 20m SUs, individuats 5cm (DBH) distribution and reduce heteroscedasticity (Zar,
were measured. In the 5 x 5m sub-sample unit4999).

individuals > 1cm (diameter at the base of the
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To contrast canopy openness, soil cover an@? statistics equal or greater than those in the
population structures between logged and intaaibserved table was verified (Zelterman, 1999).
fragments, data from all intact fragments wereBonferrroni's correction was used for the theee
grouped; generating thietact category (n=120). post hoccomparisonsP < 0.05x 3* = 0.017. The
This arrangement best represented the traits @hatistica package (Statsoft, 2000) was used to run
intact fragments, reducing the effect ofanalysis, except for population structure data run
peculiarities not related to the disturbancen the SAS (SAS, 1999).

conditions focused in this study. Besides, the

comparison of each fragment would result in an

excessive number ofpost hoc comparisons. RESULTS

Logged fragments were very different in

disturbance history, therefore they were noEnvironmental variables and soil cover - The PCA
grouped. factor 1 of environmental variables and soil cover
Canopy openness estimates within the SUs weplained 26.5% of the variance, while the second
averaged among the four quadrants, resulting in 4@ctor explained only 14.0%. Canopy openness
measures of canopy openness for each fragmemiad the most contribution to the factor 1 (Fig. 1a).
The frequency distributions of canopy openness iThe number of stumps and dead trees was weakly
the three combined intact fragmentstdct) were related to the canopy openness (Fig. 1a). Canopy
compared with each of the three logged fragmentgpenness of intact fragments was significantly
using the Kolmogorov-Smirnov test for two smaller and less variable (mean = 12%; range: 3-
samples (Siegel, 1975). Bonferroni's correctiorp294) than in the logged fragments (mean = 43%,
was used for the three comparisoRs; 0.05x 3*  range: 7-95%, Fig. 2), (K-S, P < 0.001 for the
= 0.017. Soil cover for each life form and totalcomparisons of Intact with L1, L2 and L3).
cover was compared between the loggec€anopy openness constituted a gradient among the
fragments andhtact using the Kruskal-Wallis test. logged fragments (L1 to L3; Fig. 2). Cattle feces
This was done because percentage data had vetgre found in high density in all fragments, but
asymmetrical frequency distribution, with frequentwere related to plots with lower canopy openness,
zero values and heteroscedasticity (Zar, 1999where plant cover was low (Fig. 1a). Cattle trails
Whenever significant differences were foundmade the largest negative contribution to PCA
Dunn test Q) (Zar, 1999) was used to comparefactor 1 (Fig. 1a).

each logged fragment with the combination of theSample units of the six fragments were distributed
intact ones Iqtact). The use of Bonferroni's along the factor 1 of environmental variables in a
correction was unnecessary, becauQe test gradient, where most L3 SUs had the largest
considers the number of comparisons. positive values (Fig. 1b). Logged 2 had similar
Population structures were analyzed for eackendencies, but with smaller values. Logged 1 had
species. The null hypothesis that there were ngitermediate values between the most disturbed
differences in the proportion of individuals in theand the intact fragments, with the latter showing
development classes among the fragments (loggetmilar and negative values (Fig. 1b).

versusintact) was tested. If significant differences Soil cover by life forms varied significantly among
were detected, each logged fragment wathe fragments (Fig. 3). The total soil cover was
compared withintact Although the total densities directly related to canopy openness (Fig. 1a),
were not analyzed (only proportions), they weravhich meant that L3 and L2 had the highest soil
considered in the results and discussion. Theover (Fig. 3). Cover by lianas increased with
Likelihood Ratio Chi-Square tesG{) was used disturbance, with L1 and L2 having larger
when the observed and expected frequencigsercentages thamntact although this did not
satisfied its assumptions. Data violating thenappen in L3. Invasive herbs rather than lianas
assumptions were analyzed through the simulaticincreased significantly in L3, and this was strongly
of the G? statistics. This method generated anelated to canopy openness (Fig. 1a). Herbaceous-
empirical distribution of the statistics for the datashrub cover was associated with low canopy
set. The procedure generated 10,000 random tablesenness (Fig. 1a), and it was higher in intact
with the same marginal totals as in the originafragments and in L1 than in the more disturbed
table, and the statistical tests for each of them weegeas (Fig. 3).

computed. Finally, the probability of occurrence of
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Figure 1 - Plot of Factor 1 and Factor 2 of the Principal Comat Analysis (PCA) with the
environmental variables and soil cover by life farim tree intact forest fragments and
tree logged fragments. Factor 1 explains 26.5% Faxdor 2 14.0% of variance. A.
Factor loadings of environmental variables and coiler. B. Factor scores of sample
units (N = 40 sample units per forest fragment)

Although herbaceous-shrub vegetation was alsshown in Table 2. Adult individuals of
linked to feces density and cattle trails (Fig. 1a)Myracrodruonand Tabebuiahad higher densities
there were no indications of causality betweerin intact than in logged fragments. About 33-55
them. Trees of up to 1m in height covered 10-25%dults/ha of Myracrodruon were found in the
(median) of soil in the studied fragments (Fig. 3)jntact fragments, while logged fragments had 4-16
but they were not related to the studiedadults/ha.Tabebuiahad 14-25 adults/ha in intact
environmental variables or to other life forms (Fig.and 1-15 adults/ha in logged fragmemtstronium
la). had low density of adults (8-13 adults/ha) in intact
Population structures - The number and proportiofragments, similar to logged fragments.

of individuals in the development classes are

Braz. arch. biol. technol. v.51 n.2: pp.419-431yNAgr. 2008



424 Vieira, D. L. M. and Scariot, A.
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Figure 2 - Frequency of canopy openness classes in treetifibrest fragments and their
combination (Intact (all)), and tree logged forésigments and their combination
(Logged (all)). N = 40 per fragment. Note that #iee of the classes is not the same

The seedlings ofTabebuia Myracrodruon and any fragment, and juveniles were proportionally
Astronium were relatively abundant. For thesemore abundantin L2 and L3 thanlirtact

species, which produced copious small windPopulation structures @avanillesia Eugeniaand
dispersed seeds, seedling density was roughBwartziawere not different between logged and
proportional to adult density, although there werdntact They occurred in low densities even in
proportionally more seedlings éitroniumrelated intact fragments. Seedlings of these species were
to adults inintact and ofMyracrodruonin L3. not sampled in most fragments.

The proportion of saplings and juveniles of

Myracrodruon in logged fragments was higher

than inintact, with sapling density being 2.5 times

higher in L3 that in any other fragmefiiabebuia

saplings and juveniles contributed more to

population size in L3 and L2 than didlimtact, but

in L3 the proportion and density was higher than

in any other fragment. Logged 1 had a high

proportion of juveniles, but a smaller proportion of

saplings ofTabebuia Astroniumhad high juvenile

density in L3, but saplings were not sampled in
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(combination of tree intact forest fragments) ame togged forest fragments (L1, L2 and

L3). Maximum and minimum, quartiles and median shewn. Significant differences

between each logged fragment dnthct are indicated. N = 40 per fragment and N = 160

in Intact
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DISCUSSION vegetation, such as liana tangles, limit the
movement of animals (Valiente-Banuet et al.,
Environmental variables - Canopy openness is th£991).
variable best describing logging and fireSoil cover -There was considerable soil cover in
disturbance in the fragments, and can ball the fragments, so that even the smallest total
particularly useful when there is no informationsoil cover was about 80% intact These results
about the frequency and the intensity of siteagreed with findings from deciduous forests of
management. The weak relationship between tHgolivia, where the total soil cover (up to 2m in
number of stumps and canopy openness iseight) reached 81% in unlogged areas and 95-
probably due to: (1) different logging ages amon®9% in logged areas (Frederiksen and Mostacedo,
fragments that resulted in different rates of stumR000), suggesting that in tropical deciduous forests
decomposition; (2) the fire that occurred in L3,high herbaceous and shrub cover prevented tree
which probably caused high canopy openness andgeneration, independent of canopy disturbance.
possibly eliminated some of the present stumpkligh soil cover by lianas is associated with
present. Therefore, the number of stumps does nelevated light levels (Schnitzer et al., 2000; Alvira
seem to be a good indicator of the logginget al., 2004). This statement was confirmed in the
intensity in the studied forests. However, instudied fragments. However, in L3, fire might
tropical flooded forests of Costa Rica recentlyhave eliminated the lianas, favoring invasive herbs
logged, the number of stumps is stronglyinstead. In Bolivian dry forests, three years after a
correlated with canopy openness (Webb, 1997). forest fire, the density of lianas was lower than in
Canopy openness found in L1, L2 and L3 weran unburned forest (Gould, 1999), although in the
higher than logged forests of other regions, evemore humid forests, lianas have spread promptly
considering only canopy openness of gaps. Fafter fire occurrence (Pinard et al., 1999a).
instance, 80% of 4-11 year-old gaps generated dyvasive herbs were very frequent in pastures
selective logging in semi-deciduous forests ofurrounding the fragments, and were closely
Mexico had 20-40% of canopy opennesselated to completely open areas, dominating the
(Dickinson et al., 2000). The canopy openness iherbaceous layer in patches where the canopy was
gaps recently formed by conventional selectivéully open in L3.
logging was approximately 29% in the easterriPopulation structure - The low density of seedlings
Brazilian Amazon (Pereira et al., 2002) andand saplings of Cavanillesia Eugenia and
approximately 12% in the humid subtropicalSwartzia suggested high mortality between seed
forests of Belize (Whitman et al.,, 1997). Thedispersal and early seedling development. In fact,
reason why canopy openness was higher in theeed predation of these species reached 65-100%,
logged dry forests of this study is not clear. Manypart of them eaten by cattle (Vieira and Scariot,
interacting variables were not surveyed in thi2006b). Once seeds were protected from
study, as logging procedures and forest structuneertebrates, germination increased by 75%.
(e.g. canopy height, tree density, understornpeedling density oAstronium Myracrodruonand
structure and liana density connecting trees)labebuiais generally related to adult density,
Independent of the reason, the high canopglthough this is not the only factor determining
openness changes radically forest microclimateeedling density. Mature individuals occurring in
(Uhl and Vieira, 1989; Verissimo et al., 1992;the adjacent forest fragments and pastures produce
Webb, 1997), which can affect proportionally thea high number of small wind-dispersed seeds,
community composition (Bawa and Seidler 1998).which can reach the logged fragments. Seeds of
The amount of cattle feces and trials depends ohabebuiaand Astronium have high germination
the cattle density and the time they spend in theates under different canopy openness and do not
fragments, which varies between areas and yeasyffer high predation (Vieira and Scariot, 2006b).
following the farmer's decisions. The high
variation of feces density in the fragments
indicates that animals use them in clumps. In fact,
cattle is associated to shade, where the stratum up
to 1m height is less dense. Places with dense shrub
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Table 2 - Stem density (individuals/ha) of six tree speciethiee intact (I) and three logged (L) forest fremts in
the Parand river basin, GO, Brazil. Tiiact category is an average of the Intact fragmente. gércentages of
individuals in the development classes to the fotgiulation are shown. Significant differenceshia proportion of
development classes between each logged forestémtgandntact are indicated (*).

a) Myracrodruon urundeuva

Fragment Seedling Sapling Juvenile Adult
11 875 63 200 43
|12 63 12¢ 10C 33
13 63 25(C 30C 55
Intact 338 45% 14 20% 20C  27% 44 6%
L1* 63 9% 25C  34% 40C  55% 4 1%
L2* 12t 9% 318 21% 100C  68% 16 1%
L3* 436 22% 8l:  41% 70C  36% 9 <1%
b) Tabebuia impetiginosa
11 115750 1063 200 17
|12 14593¢ 63 0 14
13 42831 18¢ 0 25
Intact 23000( 100% 43¢ <1% 67 <1% 18 <1%
L1+ 30812t 100% 186  <1% 20C  <1% 15 <1%
L2* 9050( 98% 62¢ 1% 100(¢ 1% 6 <1%
L3* 2150( 81% 168¢ 6% 330C  12% 1 <1%
¢) Astronium fraxinifolium
11 3875 0 100 8
|2 193¢ 0 10C 6
13 556: 0 10cC 13
Intact 379z 97% 0 0% 10C 3% 9 <1%
L1+ 50C 98% 0 0% 0 0% 4 1%
L2* 81 87% 0 0% 10C  11% 11 1%
L3* 63 8% 0 0% 70C  91% 2 <1%
d) Cavanillesia arborea
11 0 0 0 4
|2 0 20C 1 4
I3 63 40C 3 13
Intact 21 9% 20C 87% 1 <1% 7 3%
L1 0 0% 20C  98% 2 1% 3 1%
L2 0 0% 0 0% 0 0% 1 100%
L3 0 0% 10C  97% 0 0% 3 3%
e) Eugenia dysenterica
11 0 0 20 0
|12 0 0 0 0
13 0 63 80 0
Intact 0 0% 21 39% 33 61% 0 0%
L1 63 16% 25C  65% 7C 18% 0 0%
L2 0 0% 18¢  76% 6C 24% 0 0%
L3 0 0% 128 93% 1C 7% 0 0%
f) Swartzia multijuga
11 0 125 0 3
|12 0 63 0 1
13 0 12t 0 4
Intact 0 0% 104  97% 0 0% 3 3%
L1 0 0% 63  64% 30 30% 3 3%
L2 0 0% 25C 100% 0 0% 1 <1%
L3°? 0 0% 0 0% 0 0% 0 0%

& Statistical test not run because no individual was samplbe iforest fragment.
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The density ofAstroniumandTabebuiajuveniles, diversity of primate and rodent species in logged
as well as the density ofTabebuia and tropical forests (Bawa and Seidler, 1998).
Myracrodruon saplings, might have increased inAstronium Myracrodruon and Tabebuiahave a
L3 because of the fast growth of smaller sizedhigh capacity for production, dispersal and, at least
individuals favored by canopy openness, oncéor Astroniumand Tabebuia also germination in
these species are light demanding (Pinard et athese forests (Vieira and Scariot, 2006b). These
1999b). Although there were many canopy gapare typically heliophitic species (Lorenzi, 1992;
available for the regeneration of shade-intolerarfior Myracrodruonand Tabebuiasee Pinard et al.,
species in L1, L2 and L3, the high liana cover inl999b). Roots ofrabebuia(Pinard et al., 1999h),
L1 and L2 might limit regeneration, as observed irMyracrodruonand Astroniumare also known for
tropical deciduous forests in Bolivia (Frederiksertheir great ability to resprout (Salomé&o and Leite,
and Mostacedo, 2000; Frederiksen et al., 20001993; Pinard et al., 1999b; Vieira et al., 2006).
Lianas can dominate canopy gaps and preveiithese species can present high regeneration rates
succession for years even in tropical moist foresti® logged forests, since lianas do not cover the soail
(Babweterra et al., 2000; Schnitzer et al., 2000gxcessively. In dry forest fragments of the Parana
Tabanez and Viana, 2000). Lianas differ fronriver basin, where (1) liana tangles are escape sites
invasive herbs in competitive ability because: (1for seeds (Vieira and Scariot, 2006b), (2) sapling
they climb seedling or juvenile tree stems (Putzand juvenile abundance is low (this study) and (3)
1991; Alvira et al., 2004), (2) they are perenniallianas are expected to recover gaps rapidly after
while the sampled invaders only occur in the rainyut treatments (Alvira et al., 2004; Pariona et al.,
season, and (3) they reduce the amount of ligi#003; Schnitzer et al., 2004), it is recommend to
that reaches the herbaceous stratum. clean the competing vegetation around tree sapling
Implications for management and conservation er juvenile, instead of eliminating every liana
The evaluation of threat to a species populatiotangle in gaps.
must take into account the seed dispersal,
abundance of recruits, growth rate, sprouting
capacity after felling or damage, resistance to fireACKNOWLEDGEMENTS
geographical range and abundance of adults
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(Vieira and Scariot, 2006b). Therefore, loggedRESUM O
forests, with high number of gaps and dense
herbaceous layer have more escape sites for largg estruturas populacionais de seis espécies de
seeds. On the other hand, in very disturbed fOI'eSﬁvoreS foram estudadas em trés fragmentos de
with scarce resources and poor vertical structurgoresta estacional decidual intactos e trés
the absence of efficient seed dispersers cafagmentos impactados pela exploragéo seletiva de
compromise the regeneration of species (Bawa anfladeira no nordeste goiano. Quarenta parcelas de
Seidler, 1998), such &asugeniaand Swartziain  400nf foram estabelecidas em cada fragmento
this study. While the effects of logging on thepara a amostragem de popu|ag(~)esi nimero de
fauna in these forests are unknown, there igcos, fezes de gado, troncos queimados e abertura
generally increased abundance and decreasgé dossel. A cobertura do solo por formas de vida
foi estimada em sub-parcelas de*1hianas foram
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f { lantul f fi ¢ Kennard, D. and Mcdonald, L. (2000), Comparative
0s Tragmentos € plantulas foram pra IC"J‘meneregeneration ecology of three leguminous timber
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