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ABSTRACT

Relationship in soil physical and chemical propestiof soil, floristic and phytosociological assditia of semi-
deciduous riparian forest of the Paranapanema Ri(lRy and Rosana Reservoir (Re) in the Caiua Eco#lgi
Station were evaluated. Aerial photography and l@eimage were used to determine the forest camd to
locate 15 transects 50 x 30m (15GPmhich were used to sample trees with diametetsedst height (DBH) 15
cm. R contained 1487 individuals from 33 famil@&$genders and 73 species. The Shannon-weaver (Hijevas
3.318. Re contained 1146 individuals from 35 fagjli72 genders and 85 species and the H' was 3TTe%e was
a statistically significant difference £@.05) between R and Re environments and statisticgnificant
correlations (p<0.05) were detected between soisptal attributes and Importance Values (IV) usitig
Detrended Correspondence Analysis (DCA).

Key words: Tropical semi deciduous forest, riverine foreatjltivariate analysis, riparian forest, soil-vedieta,
Caiué Ecological Station

INTRODUCTION However, generally distribution and diversity of
plants is attributed to climatic and pedological
Biotic and abiotic components are important soilariations (Eletrosul, 1986; Hardtle et al., 2003).
elements that consist of live organisms inter-mixedn tropical regions the semi-deciduous forest is a
with the products of decomposition action. (Odumfype of forest, composed of meso-phanerophyte
1988). This association between organisms and ttieat covers, in general, sand-dystrophic soils
geological or mineral substratum, interacting with(IBGE, 1992).
each other, constitute the landscape. The result dhe influence of the environmental variables in the
this interaction can be observed in the variouforistic composition and structure of a semi-
types of forest formations (Jacomine, 2000). deciduous forest community are shown by the
In the tropics many factors have been attributed ttendency of different survival strategies present in
the distribution and diversity of plant speciesthe environment (Campos and Souza, 2002).
Some authors attribute this diversity to edaphicCampos and Souza (2002) found that the structure,
climatic variation, while others attribute the dynamics and distribution of a species are related
diversity to stochastic events (Shariff et al., 1990)to the environmental characteristics, which
determine the successful establishment and
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exclusion of certain species. Therefore, the higheclamation of marginal agricultural lands. This
diversity in the riparian areas is associated with thetudy addressed the information fragmentation
physical and chemical substratum variability anghytosociological and soil data in a semi-
the interaction between the topography andleciduous forest in two different riparian
hydrological regime of the watershed (Soares andnvironments. The information was used to verify
Perez-Filho, 1997). the possible relationship between the physical
Information about the floristic composition, the environment and vegetation structure.

forest structure, sucessional categories and other

phytosociological relationships can be found in

several published papers (ELETROSUL, 1986MATERIALS AND METHODS

Cezar and Leitdo-Filho, 1990; Soares and Silva,

1990; Goetzke, 1990; Martins, 1993; Campos angite description

Souza, 1997; Souza, 1998; Jacomine, 200Qhe study sites are located in the Caiua Ecological
Fonseca and Rodrigues, 2000; Campos et abtation (CaiuaES) in the Diamante do Norte
2000; Campos and Souza, 2002; Hardtle et almunicipality (22°41'00" S and 52° 55'00"W) and
2003). However, many current studies address then altitude of 240 to 380 m. The total area is
relationships between vegetation and the physicdl427.300 ha, and it is located in the lower
environment, especially in relationship to soilwatershed of the Paranapanema River at the shore
condition. of the Rosana Hydroelectric Dams (RosanaHD)
One of the current objectives is to improveand in the last lotic portion of the Paranapanema
scientific knowledge base which cont be used as River (Fig. 1(a)).

basis for allocating government subsides for the

(b)

= — .
.. SOUTH AMERICA Mato Grosso do Sul &

UHE Rosana Reservoir

Sé&o Paulo
State

DLAMANTE DO NORTE %
! Caiua EcologicaW
Station 15

Transect \

Detail whitout scale
Parana State S __Caiua Ecological Station .
Graphic scal [— |‘ Sample Diamante do Norte Municipality
I —

Figure 1 - Map of the study area - Caiua Ecological Stai@rand locations of the transects at the CaiudfLS (

The vegetation of the CaiuaES, according to théccording to the climatic classification of
IBGE (1992) classification, has a primary Koeppen, the climate is Cfa - meso-thermic, wet,
association with a semi-deciduous Forest. In theithout a dry season and warm summers. The
CaiuaesS the submontane formation ismean temperature of the coolest month is under
predominanting (78.36%), with a small alluvial 18°C and the mean temperature of the warmest
formation (0.58%) influenced by periodic flooding month is over 22°C (Maack, 2002).
of the Paranapanema River. The remaining ared$ie Caiua sandstone material (Sao Bento series—
are of secondary vegetation (IAP, 1997)Cretacean) makes up most of the soil in the
Agricultural areas are composed primarily ofCaiuakS. The relief in the CaiuaES is divided into
pastures, cassava and coffee plantations ankree characteristic components: the alluvial
surround the CaiuaES. portion in the shore region of the Paranapanema
River, the valley with undulating or strongly
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undulating slopes, and the high surfaces of th&he successional stage of the vegetation was
plateau which represent different sublevels irevaluated using the methods proposed by

relief (IAP, 1997). Budowski (1963) and by personal field
observations. The species were classified using
Sampling methodology and survey the following successional categories: pioneers

An orbital image from the sensor TM+ of Landsat<{P), early secondary (ES), later secondary (LS) and
7, WRS 223 076, with a passage date of Mawithout classification (WC) according to the
12th, 2000 was used to determine the transectiteria adoped by Gandolfi et al. (1995) and
locations. Utilizing similar criteria, based on thelvanaukas et al. (1999).
reflectance value (INPE, 1999), a 74,5000 ha area
with similar characteristics was defined amondgdata analysis
two distinct environments, namely the shore of th&@he differences between the two environments (R
Paranapanema River (R) and the shore of thend Re) were verified through variance analysis
reservoir of the RosanaHD (Re). Both had onlyP<0.05), applied to the sample units averages of
one forest physiognomy primarily semi-deciduoughe number of individuals (n°indiv), total volume
forest alluvial formations and submontane(vol), species number (S), Shannon-Weaver Index
formations. (H") and Equability Index (J), DCA1 and DCA2
The phytosociological survey was completed imaxis (Palmer, [s.d.]; Lewilson; Prado, [s.d.]; Hill;
this area using the continuous parcels methodsauch, 1980) and soil texture. The presupposition
(Mller-Dombois and Ellenberg, 1974). The areaof normality and homocedasticity was tested and
was broken into a 22.500°rsurface and divided the homocedasticity was evaluated by the Levene
into 75 parcels that were each 306 (@Om x test and the variances were considered
30m). The parcels were established in 15 transedi®mogeneous when at a P-value of 0.05.
of five parcels each with the purpose ofThe spatial variation of the species was evaluated
determining the species distribution pattern. Thé&n the two environments according to their
transects were located in two environments, eightespective importance value (VI), through the
at the Paranapanema River shore and seven at hetrended Correspondence Analysis - DCA (Hill
Rosana Reservoir shore. The parcels were locateshid Gauch, 1980). This helped to characterize the
perpendicular to the river and reservoir shore (Figenvironments. This analysis was done using the
1b). Trees were identified by species, and thsetatistical software PC-ORD version 2.0. The
diameter at breast height (DBH) was recorded foinfluence of soil texture in the species variation
all trees with a DBH greater than or equal to 15cmand importance values (IV) was analyzed using the
The soil was collected using a composite samplingearson's Correlation Analysis. The variance
system and was collected at three differenainalysis and the Pearson's Correlation were
locations in each transect (parcels n° 1, 3 and %xecuted with the support of the statistical
The samples were collected using a soil core argbftware STATISTICA version 5.0.
using a sampling distance of 0.20m beginning at
Om and ending at 1.0m.
The chemical analyses of soil included pH InRESULTS AND DISCUSSION
CaClh and HO, AI"™™", H'AI"™, Cd"+Mg", Cda"~,
K*, P, C and micronutrients. The soil texture wag\lthough exploitation of natural resources has
determined using the densiometer methodnade great changes in the regional landscape, the
according to EMBRAPA (1997). existing forest in the study area did not show
significant changes in its structure. This was
Analysis of the structure and vegetation floristic  evident by analyzing aerial photographs from
composition 1957, 1963, 1980 and 1996 as well as by analyzing
The phytosociological parameters were obtainethe orbital image 2002 TM/Landsat 7 information.
by using the software package FITOPAC® 1.4The analysis did show the existence of the two
The density, dominance, and absolute and relativenvironments: i) the Natural River Environment
frequency were calculated. The importance valu¢r) and ii) the Man made Reservoir Environment
(VI), equitability index (J) and diversity index (Re).
Shannon-Weaner (H') were calculated using the
data (Mueller-Dombois and Ellenberg, 1974).

Brazilian Archives of Biology and Technology



788 Costa Filho, L. V. et al.

Soil characterization The R was characterized by the presence of a red
The classification of soil in the R was a Gleisoil +eutrophic argisoil, A moderate, sand texture, and a
Neosoil Fluvic, clay texture with little relief. The gently undulating relief, with a coarser soil texture
soil texture had mean values of 35% sand, 30%nd relatively less silt and clay than shown in the
silt, and 35% clay (Table 2). Similar values wereNeosoil of the Re (Table 1). This characteristic
found by Brotel et al(2002) and Nanni (2000) in was mentioned by Resende et al. (2002) and found
studies conducted at the dike margin and low-lyindpy Nanni (2000) while working with Argisoil from
area adjacent to Porto Rico Island and thé¢éhe Caiua Sand (Arenito Caiua). These soils have
floodplain of the high Parana River. low silt contents.

Table 1 - Average values and standard deviations of oitute in the River Environment (R) and Reservoir
Environment (Re) at the CaiuaES

Soil Texture (%)

Coarse Sand Fine Sand Silt Clay

R Re R Re R Re R Re
0-40 3.3t1.5 61.1+7.7 28.5+6.3 21.9+7.4 30.2+3.1 4+3.8 38.0+4.8 13.6+2.6
40-80 2.842.0 54.316.0 34.1+12.2 229452 29.446.3.1+0.9 33.847.3 19.4455
80-100 2.3+2.2 53.3+7.3 33.9+14.8 21.4+3.8 30.419.8.0+1.0 33.417.7 23.346.1
Mean Values*  2.8+1.9* 32.1+11.1* 30.0+6.5* 35.1+6.6*

*The average values represent the transect average (n° 8)shiletéatural composition and is shows a great discrepancy in
relation to the other soil texture numbers (“outlier”).

Relative to the chemical composition, the soils ofegime, responsible for the alluvium. Annually or
the R were acidic with a low amount ofat less frequent intervals, new layers covered the
exchangeable aluminum @), characteristic of some of the pioneer plants under depositing
the Neosoil Fluvic soils (Table 2). A strongalluvium. This often resulted in an irregular
anisotropy was present, caused by the depositiatistribution of organic matter in this type of soil
made by the temporal characteristics of the rivefResende et al. 2002).

Table 2- Average values and standard deviations of chedraitalysis in the River Environment (R) at theu@&S
pH cmol, dm™ % gdm?
CaCl, H,0 A®* HY+AI®T ca®'+Mg®  Ca®t K* S CTC v [
0-40 4.7+0.2 5.4+0.2 0.4+0.4 4.8£0.9 11.2+4.4  7.4£302+0.1 11.4+4.416.2+5.1 6710 14.9%4.6
40-80 4.3+0.2 5.2+0.2 2.9+2.6 7.3%£3.3 7.5%£3.3 4.2+2031+0.0 7.6+3.3 14.945.351+12 6.6%£3.0
80-100 4.2+0.2 5.2+0.2 2.9+24 7.3£35 7.5+£2.9 4.0£1091+0.0 7.6¥2.9 14.9+5552+10 4.6+1.6

The soils of the Re were less acidic than of the ow cation exchange capacity (CEC) and little
and with absence of exchangeable aluminumetention of bases, characteristic of the conditions
(AI*). This resulted in lower values for thefound in the Argisoils of the region (EMBRAPA,
macro-elements, Ca and Mg, as well as making 1984).

difficult to detect organic matter. There was also a

Table 3 - Average values and standard deviations of chanaicalysis in the Reservoir Environment (Re) at th
CaiuaES

pH cmol, dm™ % g dm*

CaCl, H,0O A¥* H'+APPT  ca¥+Mg®t  Cca’ K* [ CTC V C
0-40  5.8+0.7 65+0.6 0.0+0.0 2.1+0.4 41+1.1  3.2+12 0.2+0.2 4.3+1.2 +B& 669 10.0+2.0
40-80 5.6+0.7 6.4+0.7 0.0+0.0 2.0+0.4 3.0+0.7 2.2+0.8 0.1+0.0 3.1+0.8 +®GA 59+8 5.0+1.3
80-100 5.5+0.6 6.3+0.6 0.0+0.0 2.1+0.3 2.8#0.6  2.0+0.5 0.1+0.0 2.9+0.6 +®F 57+7 2.9+0.5

The soil characterization and vegetative analysesharacterization of two environments: i) the
of the regional landscape resulted in thesnvironment River (R), which presented the
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association of the Gleisoil Tiomorfic + Neosoil Sapindaceae (5 each). Between the phanerogams
Fluvic soils. These had a clay texture on areas adentified in the floodplain of the high Parana
little relief, a structure of small, sub-angularRiver (PR and MS), the families of greatest
blocks, of strong consistence, plastic and viscousccurrence are: Fabaceae (38 species), Myrtaceae
and showing a transition between horizons whicli23), Euphorbiaceae and Rubiaceae (22),
was diffused and gradual and with horizons ASolanceae(20), Mimosaceae (18), Poaceae (15),
moderately acidic pH and ii) the environmentAsteraceae and Sapindaceae (14) and Rutaceae
Reservoir (Re), with the presence of the redqll), (Souza et al., 1997).

eutrophic argisoils. These had horizons AThe most prevalent family was the Polygonaceae,
moderate sand texture, moderately undulatingiith 214 individuals and a Relative Density (RD=
relief, solid structure, low consistence, nol4.4%) represented only by two species, of which
plasticity or viscosity, little differentiation in the to be detachedTriplaris americana with 213
transition between horizons with slightly acid pH. individuals (RD=14.3%). The family Clusiaceae
Vegetation characterization had the second highest occurrence with 144
In R 1,487 individuals were sampled, belonging tondividuals, but this taxon is represented
33 families, 64 genus and 73 species, includingxclusively by Calophyllum brasiliense(RD=
some exotic species. Similar values for the numbeéd.7%) tree species with characteristic of the
of families (35), genus (71) and species (96) weralluvial flood plains ELETROSUL (1986); IAP
found by Soares-Silva et al. (1998). The tota[1997). The family Caesalpinoideae had 138
density was 1,239 individuals-haOther results individuals distributed among the species
for total density in forested riparian buffer areaHolocalyx balansae (RD=0.7%), Peltophorum
have values of 1,935 individualsthgSoares-Silva dubium  (RD=0.5%), Apuleia leiocarpa

et al., 1998), 1,594 individuals-hgDias et al., (RD=0.9%),Hymenaea courbariRD=7.0%), and

1998), 942 individuals-Ffa(Campos and Souza, Copaifera langsdorffii (RD=0.2%). The
2002) and 1,824 individuals-ha(Soares-Silva, Elaeocarpaceae family was also present with 120
1990). individuals of the speciesSloanea guianensis

In the survey at R, 1,146 individuals belonging tdRD=8.1%) and Cecropiaceae represented by 108
35 families, 72 genus and 85 species, includingndividuals of the specie€ecropia pachystachya
exotic species, were recorded. The total densitffPR=7.3%).

was 1,091 individuals.fla Durigan et al. (2000) In the Re, the family Myrtaceae was the most
found the same forest physiognomy, density 1,080umerous species (9) followed by the
individuals-h& of 62 species belong to 28 families Caesalpinoideae (8), representing 9.4%,
in a similar environment. Other results for totalMimosoideae (7), Papilionideae and Rutaceae (7),
density in submontane forests registered values deliaceae (5) and Lauraceae (4). The families
800 individuals-ha (Moreno et al., 2003), 2,271 represented by just one species had a species
individuals-h& (lvanauskas et al., 1999) and 1,280ichness of 17 (48.6%). In a submontane forest,
individuals-h& (Fonseca and Rodrigues, 2000). Moreno et al. (2003), found Myrtaceae,
In R, Myrtaceae and Lauraceae were the familiekeguminosae l&to sensg and Sapotaceae,
that represented the greatest number of specidsauraceae and Moraceae were the most numerous
seven and six respectively, followed by thespecies. This is in agreement with the observed
families Leguminosae Caesalpinoideaeresults. In a submontane semi-deciduous forest
Leguminosae, and Mimosoideae. The familiesvanauskas et al. (1999) found the most numerous
Euphorbiaceae and Rutaceae, with five speciespecies in the families Myrtaceae, followed by
each, presented 20.5% of the species. Meliacedauraceae, Euphorbiaceae, Rubiaceae and
and Rubiaceae, with four species each, 10.9% arhbaceae, respectively. Soares-Silva (1990)
Leguminosae and Papilionoideae with threeecorded Myrtaceae, Meliaceae, Lauraceae,
species or 8.2% of the total. Other works in thd&uphorbiaceae and Fabaceae as the most
forested riparian buffers, with the same inclusiomumerous in species.

criteria, found the same families, although inThe most numerous family was the Euphorbiaceae
different locations. Soares-Silva et al. (1998)with 135 individuals (RD=11.8%), but represented
registered Fabaceae (10 species) followed by tH®y only two speciesAlchornea triplinerviawith
Meliaceae (9), Euphorbiaceae and Myrtaceae (8y1 individuals sampled (RD=6.2%) ar@roton
Lauraceae (7), Flacourtiaceae, Mimosaceae artbribundus with 64 individuals (RD=5.6%).
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Lauraceae was the second most abundant with 1@stribution throughout the forest, confirming the
individuals, representing 9.3% of the total. Thepreliminary studies made in the CaiuakEE by IAP
family Leguminosae papilionidaea had an(1997). All of this species have their occurrence
assemblage of 105 individuals (RD=9.2%)registered in others studies made in similar
followed by Leguminosae Mimosoideae with 95environments (ELETROSUL, 1986; Campos and
individuals (RD=8%) and Leguminosae Souza, 1997; |AP, 1997; Souza, 1998).
Caesalpinoideae with 85 individuals (RD4Z). The species surveyed in the study characterize the
The families Leguminosae showed the greatestructure of the alluvial semi-deciduous forest, and
species richnesg21), from whichPeltophorum corresponded to the same species identified in
dubium (RD=4.7%), Parapiptadenia rigida other works. According to Roderjan et al. (2002)
(RD=3.7%) and Machaerium stipitatum these species corresponded to the portion of the
(RD=3.2%) were the most prevalent species. Thstream that was vulnerable to periodic flooding.
family Meliaceae was well represented with 88Areas dominated by hydromorfic soils such as the
individuals surveyed (RD=7.7%) and the familyNeosoils Flavic, Neosoils Quartzarénic
Cecropiaceae also had a high number ofiydromoérfic and Gleisoils were where these
individuals (72) recorded (RD=6.3%). The familyspecies frequently occurred. It was possible to
Cecropiaceae was represented by only one speciglsserve the position of these species in relation to
(Cecropia pachystachyaThis individual species their IV, which were variable in different studies.
presented the greatest relative density in the studylhis cont be attributed to the spatial variability of
The diversity index (H", in R was 3.318, similar tothe substrate and by the higher or lower degrees of
the values obtained by others works in streardisturbance found in these environments (Campos
marginal areas, as an example the indices obtainedd Souza, 2002).

by Soares-Silva et al., (1998) H'= 3.90, BianchiniTwenty of the 85 species surveyed in the Re
et al., (2003) H'= 3.44 Ivanauska et al. (1999), H'¥Table 4) accounted for 65.5% of the total IV.
3.77 and by Botrel et al. (2002) H'= 3.734. TheCecropia pachystachyaad the greatest density
equability index (J) was 0.773, indicatingwith 72 occurrences (RD= 6.3%), followed by
concentration of abundance in few species, whicAlchornea triplinerviawith 71 occurrences (RD=
was in agreement with the study of Brotel et al6.2%), Croton floribunduswith 64 occurrences
(2002). This was possibly due to occurrence ofRd= 5.58%), Astronium graveolenswith 59
species adapted to the fluvial regime, which wasccurrences (RD= 5.2%)Peltophorum dubium
the characteristic environment of the area. with 54  occurrences (RD= 4.71) and
In Re, the diversity index (H') was 3.755 and theChrysophyllum gonocarpurwith 49 occurrences
equability was 0.845, values comparable witlDR= 4.3%). Alchornea triplinervia was the
other indices obtained in preserved semispecies with the greatest IV (15.26) followed by
deciduous forests (Ilvanauska et al., 1997). FdZroton floribundus (IV= 14.96), Cecropia
example Soares-Silva (1990) obtained H'=3.6%achystachya(lV= 14.91), Gallesia integrifolia
Botrel et al. (2002) obtained H'= 3.10, Gandolfi eflV= 13.97) and Astronium graveolens
al. (1995) H'= 3.73 and Martins (1993) H'= 3.63. (IV=13.04). These species were found in different
From the 73 species of the R, the first twentyocations in others studies carried out in similar
largest Importance Values (IV) (Table 4)environments. For example, César and Leitdo
comprised 75.1% of the total number 0f(1990) found thatAlchornea triplinerviawas in
individuals. The species that represented th22" position (IV=3.26)Croton floribunduswas in
greatest density wakriplaris americanawith 213 18" position (IV= 3.62) andi\stonium graveolens
individuals (RD= 14.32), followed by was in 1% position (IV= 6.02). Ivanauskas et al.
Calophyllum brasiliensewith 144 individuals (1999) documentedlichornea triplinervia in 37"
(RD= 9.68), Sloanea guianensiswith 120 position (IV=1.64). Durigan et al. (2000) found
representatives (RD= 8.07), Cecropia Gallesia integrifolia in 6" position (IV= 7.9),
Pachystachyavith 108 representatives (RD= 7.26) Croton floribundusin 8" position (IV=6.6) and
and Hymenaea courbariWith 104 representatives Astonium graveolensn 21% position (IV=3.4).
(RD= 6.99) (Fig.2(a)). The specieJriplaris These results showed the importance to know the
americanawas the most frequent, appearing inimportance Value (IV).

92.5% of the parcels surveyed. The high frequenc&mong species with the greatest VI, the
value indicated that the species had a widdominance presented by Aspidosperma
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polyneuron (DoR=5.89) is notable as it the There were 73 tree species found in RE. They
characteristic reference species of the Semiwvere classified as pioneer species (12 species,
deciduous submontane forest, located in th&5.1%), secondary species (23 species, 31.50%),
Paranaense Plateau (Veloso, 19%2pidosperma and late secondary species (27 species, 36.98%).
polyneuronwas found with théicus obtusiuscula There were 11 species (15.1%) that were
(Iv= 7.70), Lonchocarpus guilemminianudV=  unclassified.

7.22) andL. muehlbergianuglV= 6.59) (Fig. 2b). There were 85 tree species found in Re, 13
All of these species are present in studie$l5.3%) of which were classified as pioneer
conducted in relatively sandier soils in riverinespecies, 30 (32.3%) as early secondary species, 34
systems where greater fertility and water(40.0%) as late secondary species and 8 (9.4%)
availability exist for common species found in thisspecies that were unclassified.

ecosystem (ELETROSUL, 1986; IAP, 1997,

Campos and Souza, 1997; Soetal., 1997).

Table 4 - Importance Value (IV) and number of the indivadkisurveyed (FREQ), by species in the R and Re
environments.

v

SPECIES FREQ ENV. (R) ENV. (Re)
Triplaris americanal. 219 29.62 2.06
Cecropia pachystachy@rec. 180 15.72 14.61
CalophyllumbrasilienseCambess. 144 22.34

Sloanea guianensi®ubl.) Benth. 122 24.07 1.72
Gallesia integrifolia(Spreng.) Harms 115 26. 06 13.97
Hymenaea courbaril. 109 15.04 1.37
Zygia cauliflora(Willd.) Killip ex Record 109 10.45 6.82
Alchornea triplinervia (Spreng.) Mill. Arg. 72 0.28 15.26
Croton floribundusSpreng 70 1.14 14.96
Vochysia tucanoruriviart. 66 10.64 1.72
Ocotea diospyrifoligMeissn.) Mez. 65 4.86 8.83
Lonchocarpus guilleminianug Tul. ) Malme 62 7.37 7.22
Peltophorum dubiuniSpreng.) Taub. 62 2.45 11.04
Astronium graveolendacq. 59 13.04
Chrysophyllum gonocarpuMart. and Eichler) Engl. 59 2.79 11.85
Guarea guidonigL.) Sleumer 55 7.7 8.19
Guatteriasp 55 7.89 1.47
Nectandra molligKunth) Nees 54 3.47 8.28
Guarea kunthiand. Juss. 48 1.67 8.1
Parapiptadenia rigidaBenth.) Brenan 44 0.51 8.86
Bastardiopsis densifloréHook. and Arn.) Hassl. 40 9.46
Lonchocarpus muehlbergianttassl. 38 4 6.59
Mangifera indicalL. 38 0.57

Solanumnsp 37 7.55

Metrodorea nigraA. St.-Hil. 35 5.36
Maytenus ilicifolia(Schrad.) Planch. 34 5.59 0.3
Miconiadiscolor Macfad. 32 5.75

Casearia gossypiospernigxiq. 25 4.62 6.48
Nectandra cissiflordNees 25 2.3 4.35
Cassia ferruginegSchrader) Schrader ex DC. 23 0.63
Protium heptaphyllundubl. March. 23 3.52

Albizia hassleri( Chod. ) Burkart 22 3.41 4.28
Tapirira guianensiAubl. 22 431 0.37
Apuleia leiocarpaVogel) J.F. Macbr. 20 4.85 2.45
Eugenia uniflora L. 20 3.22 251
FicusobtusiusculaMig. 20 6.7 7.7
Campomanesia xanthocar@erg. 19 2.17 4.4

Cont. ...
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Cont. Table 4

Actinostenom cancoldSpreng.) Mull. Arg. 18 3.8

Trema micranthgL.) Blume 18 0.96 2.61
Citrus aurantiumL. 17 24 1.49
Annona cacangVarm. 16 5.02
Cedrela fissilisvell. 16 6.26
Holocalyx balansadlicheli 16 3.43 3.03
Blepharocalyx salicifoliugKkunth) O. Berg. 14 2.64 0.8
Aspidosperma polyneurdviill. Arg. 13 1.03 7.9
Bougainvillea glabraChoisy 12 1.2 2.73
Poecilanthe parvifloraBenth. 12 2.48

Nectandrafalcifolia ( Nees ) J.A.Castigl. 11 0.29 2.55
Jacaratia spinos#Aubl.) A. DC. 10 3.64
Machaerium stipitatunDC.) Vogel 10 7.24
Balfourodendron riedelianurEngl.) Engl. 9 2.37
Peschiera fuchsiaefoligMull.Arg.) Mlers 9 0.26 1.65
Rapanea ferruginegR. and P.) Mez 9 1.07 151
Celtissp 8 1.85

Eugenia involucratdDC. 8 1.53

Cariniana estrellensi¢Raddi) Kuntze 7 2.24 1.36
Chlorophora tinctoria(L.) Gaudich. ex Benth. 7 0.62 1.32
Diatenopteryx sorbifolidRadlk. 7 1.61
Melia azedarach.. 7 1.99 1.93
Myrciaria tenella(DC.) O. Berg. 7 1.22 0.92
Plinia rivularis (Camb.) Rotman 7 0.87 1.63
Pouteria caimito(Ruiz and Pav.) Radlk. 7 4.08

Pterogyne niten3ul. 7 1.83
Zanthoxylunrhoifolium Lam. 7 0.28 1.43
Acrocomia aculeatdJacq.) Lodd. ex Mart. 6 2.75
Citrusspl 6 0.78 0.70
Copaifera langsdorffiDesf. 6 3.23 2.68
Cordia trichotoma(Vell.) Arrab. ex Steud. 6 1.82
Inga fagifoliaG. Don 6 1.61

Syagrus romanzoffian@ham.) Glassman 6 0.3 2.16
Inga uruguensisiook. and Arn. 5 0.33 1.49
Mezilaurussp 5 1.87

Psidiumguajaval. 5 0.9
Cabralea canjerangVell.) Mart. 3 1.04
Colubrina glandulos&erkins 3 0.34 0.66
Trichilia hirta L. 3 1.07

Acacia polyphyllaDC. 2 0.58
Allophylus eduligA. St.-Hil., Cambess. and A. Juss.) Radlk. 2 0.3 0.29
Anadenanthera macrocarfd@enth.) Brenan 2 0.44
Campomanesiguazumaefolid@8lume 2 0.6
Coussarea platyphylldall. Arg. 2 0.35

Esenbeckia febrifug@. St. Hil.) A. Juss. ex Mart. 2 0.36 0.32
Machaerium aculeaturRaddi 2 1.46
Maytenus alaternoideReissn. 2 0.25 0.29
Monimiasp 2 0.42
Myrciaria trunciflora O. Berg 2 0.26 0.56
Myroxylon peruiferunt.f. 2 0.58
Ruprechtia laxifloraMeisn.. 2 0.27 0.29
Schizolobium parahyb@/ell.) S.F. Blake 2 1.23
Sweetia fruticos&preng. 2 0.27 0.3
Aegiphila sellowiana&Cham. 1 0.31
Aspidosperma cylindrocarpawill. Arg. 1 0.41
Casearia decandrdacq. 1 0.29

Cont. ...
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Cont. Table 4
Citrussp 1 0.25
Cordia ecalyculatavell. 1 0.31
Croton urucuranaBaill. 1 0.25
Didymopanaxmorototoni( Aubl. ) Decne. and Planch. 1 0.45
Enterolobium contortisiliquuniVell.) Morong 1 0.43
Eugeniapyriformis Cambess 1 0.36
Genipa americand. 1 0.3
Helietta apiculataBenth. 1 0.47
Quillaja brasiliensis(A. St.-Hil. and Tul.) Mart. 1 0.26
Roupala brailiensiKlotzsch 1 0.34
SecurinegayuaraiuvakKuhim. 1 0.51
Comparative analysis between the R and Re. provided a theoretical framework  for

understanding how riparian vegetation developed
The structure of the tree community in the(Neiff, 1986; Reichardt, 1989; Rodrigues, 1991,
different environments, R and Re showedSoares and Perez-Filho, 1997; Campos and Souza
differences in various attributes. The Re area had2002). The physical and chemical properties of
greater number of species, families and specifithe soil were also important attributes (Kramer,
diversity. Dimensions of relationships betweenl975; Odum, 1988 and Richard, 1998). This study
species in the community, like abundanceused soil texture to help in determining the
frequency and dominance (represented by categorglationship between soil and vegetation in the
IV) were summarized using the Detrendedenvironment. The two areas, R and Re, were
Correspondence Analyses (DCA), which createdignificantly different (P<0.05) in soil texture and
the axis DCAL with auto valua)= 0.57180, and the DCAL axis, which represented category VI of
the DCA2, auto valueA] = 0.33225. Results the indicator species in the transects. The
showed that the distribution of transects was welleorrelation between soil texture and the DCA1l
defined for the distribution of the characteristicscores were evaluated by Pearson’s Correlation
species from each environment studied. Transecfmnalysis showing a statistically significant
of the sampled area were separated into tw(p<0.05) between the factors, (soil texture and
distinct groups: the first composed by transects 1-8ites).
for R and the second for transects 9 -15 for the Rehe phytosociological profile of the forests in the
(Fig. 3a). two environments studied represented by category
There were species that were characterized iV had a significant correlation (p<0.05) with soil
transects, mainly those species that were identifietgxture showing an association of the species to
in only one transect. For exampl&roton their occurrence in their respective environments.
urucurana and Genipa americana(sp_41 and This correlation was most evident in transect 8
sp_51) were sampled only in transectP8otium (R), even though the clay texture suggested that it
heptaphyllum (sp_86) was sampled only inwas a typical alluvial soil for the region, the
transect 4 andEnterolobium contortisiliquum texture was close to a typical Argisoil. The
(sp_44), Machaerium aculeatum(sp_63) and correlation between vegetative structure and soil
Psidium guajava(sp_87) were sampled only in texture in this transect suggested that the structural
transect 15 (Fig. 3b). characteristics of the vegetation in R assume the
The relationships between vegetation and edaphstructural characteristics of the vegetation of Re,
characteristics in the environment were generallpas shown in the graphics of the Fig. 4 (a), (b) e (c).
characterized by the transect and distribution of
the species. Dynamic processes, involved in
shaping the composition of forest communities
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Espécies
Triplaris americana
Gallesia integrifolia
Sloanea guianensis
Calophyllum brasiliense
Cecropia pachystac hya
Hymenaea courb aril
Vochysia tucanorum
Zygia cauliflora
Guatteria sp
Guarea guidonia
Solanum sp
Lonchocarpus guilleminianus
Ficus obtusiuscula
Miconia dyscolor
Maytenus iliciflora
Ocotea diospyrifolia
Apuleia leiocarpa
Casearia gossypiosperma
Tapirira guianensis
Pouteria caimito

Outras

0 10 20 30 40 50 60 70 80 VI

DR DoR [ FR

Espécies
Alchornea triplinervia
Croton florib undus
Cecropia pachystachya
Gallesia integrifolia
Astronium graveolens
C hrysophyllum gonocarpum
Peltophorum dubium
Bastardiopsis densiflora
Parapiptadenia rigida
Ocotea diospyrifolia
Nectandra mollis
Guarea guidonia
Guarea kunthiana
Aspidosperma polyneuron
Ficus obtusiuscula
Machaerium stipitatum
Lonchocarpus guilleminianus
Zygia cauliflora
Lonchocarpus muehlbergianus
Casearia gossypios perma

Outras

VI

0 20 40 60 80 100

BE DR E DoR @ FR

Figure 2 - Importance Value (V) with their respective vasuof the relative density (RD), relative
dominance (RDo) and relative frequency (RF) to riest important species surveyed in
the R and Re at Caiu4EE.
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Figure 3 - Ordination of the scores derivative from the leatled Correspondence Analyses (DCA),
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r=0,63; p < 0,05

DCA1

~e. Regressdo
95% intervalo de confianca

50 100 150 200 250 300 350 400 450 500

argila (grama/kg)

Figure 4 - Pearson’s Correlation between the DCA axis aedsbil texture: (a) sand; (b) silt and (c) clay

CONCLUSION rehabilitation  projects of similar forested
ecosystems.

The ordination process based on Detrended

Correspondence Analyses (DCA) summarized

parameter of category VI and demonstrated thRESUMO

relationship between the vegetation and edaphic

features analyzed in this study through &Das analises das propriedades fisica e quimica dos

comparison of soil texture and vegetationsolos, da floristica e da fitossociolégica da

distribution in the different systems. Descriptivevegetacdo arborea de fragmentos da floresta

characteristics of the community, such as richnessstacional semidecidual localizados as margens do

abundance and biomass did not differentiat®Rio Paranapanema (R) e do Reservatério de

significantly between environments but helped irRosana (Re) na Estagdo Ecologica do Caiua

the characterization of the environments of R an@2°41'S e 52°55'W), verificou-se as correlacbes

Re. The factors of the phytosociologicalvegetacdo x solo. Utilizou-se fotografias aéreas e

relationships between the species in the onenagens de satélite para determinar a similaridade

community, such as dominance, frequency anda cobertura florestal e alocar 15 transectos de

abundance, represented by the IV, help t&80m x 30m (1500R) cada, amostrou-se 0s

characterize the environmer@roton urucurana individuos com perimetro a altura do peito (PAP)

Genipa americana Protium heptaphyllum 2= 15 cm. No R amostrou-se 1487 individuos, de

Enterolobium contortisiliguumand Machaerium 33 familias, 64 géneros e 73 espécies e indice de

aculeatumwere shown to be indicator species inShannon-weaver (H') de 3,318. No Re registrou-se

the environment. 1146 individuos de 35 familias, 72 géneros e 85

It was possible to define a vegetation matrixespécies e H' de 3,755. Os resultados mostraram

associated with the different environmentsambientes estatisticamente diferentes e efetiva

Possible future complementary studies wouldctorrelacdo entre os atributos fisicos do solo e os

include collection of a more comprehensive set of/alores de Importancia (VI) ordenados pela

edaphic characteristics. This would help in théDetrended Correspondence Analysis (DCA).

better understanding of the dynamics of the

ecosystem and the development forest

communities. The definition of the matrices in

this study contributed to the species selection

processes. This is an important element in
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