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ABSTRACT

This study aimed to characterize the dynamics, structural changes and floristics of a Northern Minas Gerais
Seasonally Deciduous Forest tree commuinitg 5 year interval. In 2005, 10 (20 x 20m) plots were allocAtktiees
(CBH > 10 cm) were tagged and measufeskecond census was carried out in 2010 in order to measure surviving, new
recruits and dead trees. In 2005, 46 species were recorded, moving to 45 in 2010. No significant differences were found
for Shannon — diversity (H’' = 2.62 nats iid 2005; H’ = 2.60 nats intin 2010) and Pielou eveness (J = 0.683 in 2005;
J =0.682in 2010) in the intervé.total of 57 dead records (rate of 1.64% ygarere found whereas 18 trees were
recruited (rate of 0.53% yegr Despite the higher mortality as compared to recruitment, the results suggest that the
community remained stable in both structural and diversity terms in the interval considered.

Keywords: forest dynamics; temporal variation; deciduous forest; ecotonal region.

RESUMO

Dinamica da comunidade arb6rea de uma floresta estacional decidual no norte de Minas
Gerais.

Este estudo objetivou caracterizar a dindmica, além das mudancas estruturais e floristicas em uma comunidade
arborea de Floresta Estacional Decidual, no Norte de Minas Gerais no intervalo de cinco anos. Em 2005, foram alocadas
10 parcelas de 20x20m. Os individuos com CAP > 10 cm foram marcados com etiquetas numeradas e mensurados. Em
2010, no segundo inventario, foram incorporados os recrutas, registrados os mortos e remedidos 0s sobreviventes. Em
2005 foram registradas 46 espécies, e em 2010 foram 45 espécies. O indice de Steameo{iV¥ 2,62 nats intdlem
2005; H' = 2,60 nats intlem 2010) e a equabilidade de Pielou (J = 0,683 em 2005; J = 0,682 em 2010) ndo apresentaram
diferencas significativas. Foram registrados ao todo 57 individuos mortos, com taxa de mortalidade média de 1,64%
ano'. Enquanto ocorreram 18 recrutas, apresentando taxa de recrutamento médio de 0'58pesaroda maior
mortalidade, em compara¢éo com o recrutamento, os resultados sugerem que a comunidade se manteve estavel tanto
em termos estruturais e de diversidade no intervalo considerado.

Palavras-chave dinamica florestal; variagBes temporais; florestas deciduas; regido ecotonal.
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Tree community dynamics of a northern Minas Gerais seasonally dry forest 235

INTRODUCTION MATERIALS AND METHODS

Tropical forests are characterized by high floristic
diversity, structural and dynamics complexity driven by Study area
environmental shifts in both space and time (Oldeman, The study was carried out in a 10 ha remnant of a
1990; Murphy & Bowman, 2012; Cavaletial.,2015). Due Seasonal Deciduous Forest (sensu IBGE, 2012) in the
toTropica| Forest Comp|exi1yunctiona| and successional municipality of Juvenilia, Minas Gerais, in the coordinates
process such as growth, reproduction and nutriedf® 32'68" S and 44° 183" W. According to Koeppen
cycling can be distinguished between Seasonally Forestassification, the climate s (Tropical with dry-summer)
and Ombrophilous Forests once the former are submittééth mean annual temperatures of 23 °C and mean annual
to a water deficit period (Murphy & Lugo, 1986: precipitation of 1000 mm, and the rainy season being more
Penningtoret al.,2006;Apgauaet al.,2015). Climate isa concentrated from November to January (Sastea.,
key factor in Seasonally Forests distribution since the3P11).
are mainly submitted to a markedly opposing, well-defined Sampling

ra|_ny and_ d_ry Seasons. !n addltlon_ o cl.lmate, edaphic ahd In 2005, ten 20 x 20 m permanent plots were allocated
relief variation are also important in a finer scale for their

o . along the forest fragment, distributed in a transect running
distribution (Murphy & Lugo, 1986; Penningtat al., . .
parallel to the longer axis length. Paired plots were
2009;Apgaueet al.,2015).

Brazili S Ilv Decid F ¢ distributed each 20 m along the transect, separated 10 m
razifian easgna y becl .uous o.res S a8t each other (Santat al., 2008).All trees with CBH
commonly be found in Northern Minas Gerais and Ce

tral Brazil in both Caati 4c dod i IBGIE:{'Circumference at Breast Height) > 10 cm were recorded
ralbrazitin bo aatinga and -.erraco o.malns( ~ With numbered aluminum tags and measured. In 2010, a
2012; Santost al.,2012). In the Northern Minas Gerais,

second census was carried out for remeasuring surving

they usually lie in ecotonal regions presenting high befg, . -, nting dead records and new recruits reaching
diversity (Santoet al., 2012,Apgauaet al., 2014a; b). the minimum CBH criteria. New recruits were tagged,

According thpgauaet al.,(2014b), conse_rvatlonfefts identified to species level and had their CBH recorded.
should be given to these areas as their tree component

are important in maintaining ecosystem functions, acting Phytosociological and Floristic composition

as sources of seeds and propagules to other areas ag, order to describe tree community for each census
well as keeping the organic matter cycling which in turfooos and 2010), the following descriptors were employed:
sustains soil fertility In this last case, it is worth rjchness, absolute and relative densitpsal area,
highlighting that it is the very soil fertility that causeapsolute and relative dominance, absolute and relative
these areas to be prone to perturbations from agricultufgsquency and importance value (Kent & CoKe392).
related activities (Penningtat al., 2006; Santostal.,  gpecies diversity and dominance were calculated for each
2017). census by the Shannon Index (H’) and Pielou eveness
Because of the continuous risk of anthropigy) (Magurran 2004). Richness and diversity were
perturbations, studies focusing these communitiepmpared for each census by means of rarefaction cur-
may be useful for elaborating conservation strategiggs. In order to analyze structural changetests for
for the forest remnants. Forests patches of thegfiependent samples were used to compare density and
regions have been studied in the last years, mainh4sal area between censuses, following Magurran (2004).
focused on their floristic composition, diversity  Dijameter sizes classes were created by using
structure and distribution (Santesal.,2007; Santos increasing size bins (12 class: 3—5.9 cm; 22 class: 6 —11.9
et al.,2008; Santoet al.,2011; Santoet al.,2012; ¢m; 32 class: 12 —23.9 cm; 43 class 24 — 47.9 cm; 52 class: >
Apgauaet al, 2014a; b). Howeveto date, few studies 48 cm). Observed and expected diameter distributions for
focused on temporal structural changes and dynamiggch census were statistically compared by Qui-Square
of these tree communities have been reported. In thigst. To test for diferences in diameter distribution
sense, the purpose of this work was to obtain nemMetween the censuses, the G-test was used.
information on the demographic and structural ]
changes of the arboreal component of tropical Dynamics
deciduous forests in order to contribute to the Mean annual rates were used to calculate tree dynamics
expansion of this knowledge, which is still consideredly using mortality (M= (1-[(\+N_)/N]1/t)*100) and
a scientific gap. Therefore, our aim is to analyze theecruitment (R =(1- (1 - NN) 1/t)*100 rates, whereas
tree dynamics of a Northern Minas Gerais Seasonalbjomass dynamics were described by basal area loss (P =
Deciduous Faest in a 5-year interval. (1-((AB,-(AB, +AB )))/AB ) 1/t)*100) and gain (G = (1
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236 Geovany Heitor Reist al.

-(1- (ABr+ABg) /AB) 1/1) * 100), where: tis the time increased in the interval (t = -2.172; p = 0.035), changing
elapsed between censusesaNd N the initial and final  from 7.66 m2in 2005 to 8.30 m?in 201@pTe 2).
tree counts; Nand N are dead trees and recruit counts; The observed frequency distribution by diameter clas-
AB,andAB are the initial and final tree basal aréB; is  ses showed significant differences from the expected for
the basal area of dead tred&B; is basal area of recruits; 2005 (X2 =518.847; p <0.0001). In addition, the diameter
andAB, andABg are the increment and decrement in basdistribution was significantly different between 2005 and
area from the surviving trees (Shetilal.,1995; 2000). 2010 (Figure 3). In both censuses, the second class (6 —
Overall dynamics were described by treg €(M + 11.9 cm) presented the highest number of individuals.
R)/2) and basal area (J= (P+ G) / 2) turnover rates from Nevertheless, the first class (3 — 5.9 cm) was reduced by
the mean mortality and recruitment, and loss and ga2®% in the number of individuals and the second by 4.25%.
rates as previously described (Oliveira-Fii@l.,1997; The third (12 —23.9 cm) and fourth (24 — 47.9 cm) classes
Werneck & Franceschinelli, 2004Additionally, net increased by 5.55% and 45% respectivEhe fifth class
changes rates were obtained for each period for both trée<l8 cm) remained with a single individual.
(Ch,=[(N/N,) 1/t-1] x 100) and basal area (Chk

[(AB /AB,) 1/t—1] x 100) (Korning & Balsled994). Dynamics
_ _ Abundance was reduced from 720 in 2005 to 681 in
Gradient analysis 2010 as mortality was higher than recruitment in the

A Detrended Correspondenéaalysis (DCA) was sampling interval. Dead records reached a total of 57
performed for each censdsvo abundance matrices wereindividuals with a rate of 1.64% ye&fTable 2). Species
obtained, one for each census (2005 and 2010). Thwth high mortality rates wer&ugenia uniflora(14
software PC-Ord 5 (McCune & Mefford, 2006) was usethdividuals), Pseudopiptadenia contortfl3) and

to run the analysis. Combetum duateanum(9).A total of 18 individuals were
recruited, reaching a mean recruitment rate of 0.53% year
L ) .
RESULTS . Handroanthus ochraceu_and Pseudop|ptaden|a_
o _ _ N contortaaccounted for the highest number of recruits,
Floristic and phytosociological composition with 5 individuals each. Tree turnover was relatively low

In 2005, 46 species were recorded, belonging to 40.08%) because of the lower number of recruits as
genera and 16 families and 45 species, 40 genera andcce@pared to the number of dead trees. Howevasal
families for the 2010 censusafile 1) The main species in area turnover rate was relatively high (2.14%) because of
terms of importance value (IV) practically kept their rankinghe balance between basal area loss (1.37%) and gain
in the interval analyzed. The 10 main species ordered £8:92%). Net change rates were -1.10% for abundance and
IV in both censuses werBugenia unifloraL., 1.60% forbasal area.

Pseudopiptadenia contiar(DC.) GPLewis & M.PLima, . .
Poincianella pluviosgDC.) L.RQueiroz,Handmanthus Gradient analysis
ochraceus(Cham.) Mattos Terminalia phaeocarpa  Detrended Correspondengealysis suggested short

Eichler, Commiphora leptophloeogMart.) Gillett, gradients in both censuses. In 2005, the eigenvalue
Handroanthus impetiginosu@art. ex DC.) Mattos, reached 0.27 for the first axis and 0.12 for the second (Fi-

Combretum duarteanur@ambess. Myracrodruon gure 4) In 2010, the first axis was 0.28 whereas the second

urundeuvarr. All. and Rupechtia laxifloraMeisn.These  0.07.
species accounted for 69.63% and 69.30% of the total
for 2005 and 2010 respective@nly one position changed BISCUSSION
in the IVranking as showed ¥ pluviosa(32 in 2005 to 42 The overall dynamic rates were below the mean as
in 2010) andH. ochraceug4?in 2005 to 32in 2010). compared to the ones commonly found in Brazilian
Richness (S=461in2005; S=45in 2010; Figure 1) ar®easonally Deciduous Forests d¥Weck &
diversity (H' = 2.62 nats intin 2005; H'=2.60 nats indn  Franceschinelli, 2004; Mar&t al.,2005; Carvalho & Felfili,
2010; Figure 2) were similar for both censuses and we?@11). The decrease in abundance and density was due to
not significantly different as suggested by the rarefactiortee unbalance between mortality and recruitment. Higher
curves. mortality was evident in the smaller diameter classes as
Likewise, Pielou evenness (J = 0.683 in 2005; J = 0.68R2e first two classes accounted for 90% of the mortality
in 2010) was practically unaltered. Tree density changétbnverselysurviving individuals were positivelyfatted
from 1845 ind hdin 2005 to e 1702 5 ind Han 2010, by biomass gain. In some undisturbed Tropical Forests,
showing a significant reduction (t = 2.258; p = 0.028)instability or disequilibrium periods involving mortality
However basal area presented the opposite pattern aadd recruitment are commonplace and part of their
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Table 1 Tree species list from a Northern Minas Gerais Seasonally Deciduous Forests remnant, sampled in two censuses (2005-2010). Species are ranked according Yathe ahpor
2005. Phytosociological parameters are: N: Number of IndividdBishasal area basal (m?); DAbsolute density (ind/ha); INmportance value

. 2005 2010 2005 2010
Species —
N AB DA 1\ N AB DA v Position IV
Eugeniauniflora L. 184 1.216 460 15.754 172 1.166 430 15.097 1 1
Pseudopiptadeniaontoita (DC.) GPLewis & M.PLima 147 0.976 367.5 12,999 139 1.148 347.5 13.410 2 2
Poincianellapluviosa(DC.) L.PQueiroz 54 1.049 135 9.010 50 0.971 125 8.344 3 4
HandroanthusochraceugCham.) Mattos 76 0.629 190 7.619 80 0.814 200 8.581 4 3
TerminaliaphaeocarpeEichler 32 0.463 80 5.444 31 0.453 77.5 5.332 5 5
CommiphordeptophloeogMart.) Gillett 9 0.838 22.5 5.229 9 0.909 22.5 5.289 6 6
HandroanthusmpetiginosugMart. ex DC.) Mattos 35 0.420 87.5 4.811 35 0.472 87.5 5.006 7 7
CombretunduarteanumCambess. 30 0.103 75 3.592 22 0.077 55 2.984 8 8
Myracrodruon urundeuvaFr. All. 9 0.309 22.5 2.929 9 0.330 22.5 2.964 9 9
Ruprechtidaxiflora Meisn. 9 0.150 22.5 2.239 8 0.174 20 2.287 10 10
Coccolobaschwackeanaindau 8 0.097 20 1.962 8 0.101 20 1.996 11 11
PterocarpugzehntnerHarms 4 0.234 10 1.790 4 0.281 10 1.925 12 13
Parapiptadeniaigida (Benth.) Brenan 10 0.026 25 1.748 9 0.032 22.5 1.968 13 12
Syagrusoleracea(Mrt.) Becc. 5 0.121 125 1.733 5 0.122 125 1.734 14 17
Ceibapubiflora (A.St.-Hil.) K.Schum. 3 0.228 7.5 1.715 3 0.254 7.5 1.765 15 14
TabebuiareticulataA.H.Gentry 9 0.071 22.5 1.701 9 0.077 22.5 1.750 16 15
Anadenantheraolubrina(Vell.) Brenan 6 0.184 15 1.664 6 0.212 15 1.742 17 16
Fridericia bahiensigSchauer ex. DC.) L.Gohmann 13 0.061 325 1.646 11 0.062 27.5 1.588 18 18
MachaeriumacutifoliumVogel 6 0.062 15 1.327 4 0.123 10 1.289 19 21
SapiumobovatumKlotzsch ex MUll.Arg. 5 0.014 12.5 1.268 5 0.014 125 1.298 20 20
LafoensiavandellianaCham. & Schitdl. 11 0.038 27.5 1.257 11 0.037 27.5 1.288 21 22
SweetidruticosaSpreng. 4 0.061 10 1.229 4 0.068 10 1.266 22 23
CaseariaselloanaEichl. 5 0.031 12.5 1.146 5 0.035 125 1.183 23 24
LuetzelburgiaandradelimaeH.C.Lima 4 0.084 10 1.136 4 0.134 10 1.332 24 19
Cnidoscolusligandrus(Mull.Arg.) Pax 3 0.020 7.5 0.811 3 0.029 7.5 0.861 25 25
Mimosatenuiflora(Willd.) Poiret 6 0.022 15 0.763 4 0.026 10 0.698 26 28
Randiaarmata(Sw) DC. 3 0.007 7.5 0.753 3 0.008 7.5 0.776 27 27
AuxemmancocalyxAllemao)Taub. 5 0.015 12.5 0.686 6 0.023 15 0.784 28 26
LeucochloonlimaeBarneby & J.WGrimes 2 0.029 5 0.609 1 0.029 25 0.364 29 31
Machaeriumsp nova 2 0.020 5 0.571 1 0.018 25 0.321 30 33
PtilochaetabahiensisTurcz. 3 0.006 7.5 0.556 3 0.007 7.5 0.574 31 29
Terminaliafagifolia Mart. 2 0.006 5 0.507 1 0.007 25 0.277 32 39
Continua...
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238 Geovany Heitor Reist al.

o Table 2 Diversity, Sructural and Dynamics parameters of two
é‘ % S8 BI8HLRF , Id2IY censuses (2005 - 2010) from a Northern Minas Gerais Seasonally
5 Deciduous Forest remant
e 'E < O > O dN M b © Parameter 2005 2010
8D-mmmmmmm<r<r<r<r<r<r<r Diversity
Richness (S) 46 45
6 d NN OB o © o < Shannon-Wienner Index (H’) [nats ifid 2.62 2.60
> g 8. 8. 8. a g Rj g Rj g g Iy g Eveness (J') 0.683 0.682
OO0 OO0OO0OO0OO0O0ODO0O + OO0 oo Structur e
Density (ind/ha) 1845 1702.5
Basal area (m?) 7.66 8.30
<D( 0 WWWL VWY WL Dynamics
o R Mortality (% year) - 1.64
é‘ Recruitment (% ant) - 0.53
Do oo >~ oo NN o Abundance turnover (%) - 1.08
m 88 23288888 8888 Basal area turnover (%) - 2.14
Yoo cccococococ . oo oo Basal area Loss (%) - 1.37
Basal area Gain (%) - 2.92
Net Change Abundance) (%) - -1.10
Net Change — Basal area (%) - 1.60
Z NM A d A A A A A i A A
rhythmic cycles and can be illustrated by alternating
S % § § § § E E E § E, % %’ § § pgriods of higher _and Iower mortality or recruitment,
OO0 SO0 06 06 S o biomass and density (Swaine 1990; Philpgl.,1994;
Felfili, 1995; Sheikt al.,2000; Garciat al.,2015) Among
several candidate factors responsible for such tree
< oo 1D 1010 1 1910 10 10 1 Y 1Y 0 community disequilibrium, disturbances can be
0 highlighted as they are commonly the main cause of
& instability in Tropical Forests (Condit al.,2006; Santos
o § § g (:.3‘ g g g g g g § § § § et al.,2017). High mortglity rates in small.er classes has
{/oco cocoocoocoocooco oo o been reported for Tropical Forest submitted to natural
(e.g. flooding, natural gaps, storms, climatic instability) or
anthropic (fragmentation and edge effect-related proces-
ses, selective logging, fire) perturbation (Felfili, 1995; Oli-
2NN A A A A A A A A A A veira-Filhoet al., 1997 Tayloret al.,1996; Kellmaret al.,
a 1998; Guilhermet al.,2004;Werneck & Franceschinelli,
£ 2004;Van Den Beg et al.,2012; Santost al.,2017). In
§i Seasonally Deciduous Forests, water stress play a role as
@ :’5 = a natural disturbance, determining forest dynamics by
§ § :g influencing mortality in the smaller size classes once
e g i smaller individuals are more prone to climate seasonality
=< @ o (Conditet al.,1995; Santost al.,2017).
E 5 % 8 I Richness as reported here is within the range usually
) s . E 22 i found for Neotropical Dry Forests (Gentiy@95) This is
5 5% i == j< 2 also similar as compared to other studies in Brazilian
?é ‘_35 E % 5 s % g " g ‘g Seasonal Deciduous Forests, such as the one reported
o =35394E2¢ 3 235 EE s< by Santoset al., (2011) in Juvenilia (47 species).
s 53295’55295%'98 Contrasting ran in ies richn n be found
g 2;%225535855@% ontrasting ranges in species richness can be fou
2 = g z8G5S82C égg _9,_-) g throughout these formations such as the higher richness
g § 5 % € :fé § § § 85% § S 5 reported byApgauaet al.,(2014 a; b) in the same region
41 8 |g¢ 8§ £tol e @ g E 239 (79 species) or lower richness as in Silva & Scariot (2003)
ol 3 |£8 £3 2855%S % s£< %‘6) 2 in the Rio Parana basin, Goias state (36 species). Here, no
Sl 1582 38885688852 new species in the interval was recorded whereas there

N
o
Y
o]
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Figure 1. Species accumulation curves of a 5-year long-term study (2005-2010) from a Northern Minas Gerais state Seasonally

Deciduous Forest remnant.
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Figure 2: Diversity (Shannon Index) accumulation curves of a 5-year long-term study (2005-2010) from a Northern Minas Gerais
state Seasonally Deciduous Forest remnant.
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Figure 3: Size distribution by diameter classes (cm) of the trees sampled in a 5-year interval (2005-2010) in a Northern Minas Gerais
state Seasonally Deciduous Forest remnant.
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Figure 4 Abundance-based Dentrended Correspond@nedysis (DCA) ordination plot of two censuses-{A2005; B — 2010)
carried out in a Northern Minas Gerais state Seasonally Deciduous Forest remnant.

was the loss of a single species (one individualshowing increasing density and basal areaychraceus
Machaerium punctatungPoir) Pers in the sampling lost only one and gained five individuals, rising one
interval considereddccording towWernecket al.,(2000), position in the IV rank. In the present case, the high-
in Tropical Forests, species loss and gain are associatadked species in terms of IV suchEagyenia uniflora
to the less abundant species in the community Poincianella pluviosaHandroanthus ochraceus

In practical terms, no significant changes occurreBombretum duarteanumnd Myracrodruon urundeuva
along the ranking concerning the main species in termsadn be commonly found in Caatinga and Cerrado and,
IV. Only a single position was changed involving the@ccording to Santost al.,(2011), this may be related to
exchange betwedn pluviosa(32 in 2005 to 42 in 2010) their occurrence in a transition zone in the overlap of both
andH. ochraceug4? in 2005 to 32 in 2010). The drop ofdomains.
one position oP. pluviosacan be attributed to the loss of ~ Shannon-Wéner diversity values in both censuses
four large-sized trees and no recruitment for this speciegre inferior as compared to other studies in Brazilian
that is, decrease in basal area and abundance as direS#asonally Deciduous Forests. Howesampling issues
reflected by density and dominance. On the opposite wapan easily bias this type of diversity metric and thus,

Rev CeresVicosa, v65, n.3, p. 234-242, mai/jun, 2018




Tree community dynamics of a northern Minas Gerais seasonally dry forest 241

comparison involving studies with distinct sampling effort\pgaua DMG Pereira DGS, Santos RM, Menino GCO, Pires GG
and designs as in the present case, must be interpret%fmes MAL & TNG DYP (2015) Floristic variation within

! . ! . easonally Dry Tropical Forests of the Caatinga Biogeographic
carefully (Magurran 2004). Pielou evenness remainedpomain, Brazil, and its conservation implications. International
nearly unaltered and indicated strong dominance in theForestry Review17:33-44.
tree community as illustrated B uniflora, P. contota,  Apgaua DMG Santos RM, Pereira DGS, Menino GCO, Pires GG
P. pluviosaH. ochraceugC. leptophloeosrhichpooled, Fontes MAL & Tng DYP (2014b) Beta-diversity in seasonally
accounted for 60% of the overall dominance. Seasonally?”Y tropical forests (SDTF) in the Caatinga Biogeographic

) ) ) Domain, Brazil, and its implications for conservation.
Deciduous Forests generally hold high dominance, usuallygjodiversity and Conservation, 23:217-232.

trlggered bylwater strgss, since itacts as an enVIr(_)nme_rEglvalho A & Felfili IM (2011) Variagdes temporais na comuni-
filter favoring species better adapted to climatic dade arbérea de uma floresta decidual sobre afloramentos
seasonality (Carvalho & Felfili, 2011; Coyd¢al.,2014; calcarios no Brasil Central: composicéo, estrutura e diversidade
Santost al.,2017). floristica. Acta Botanica Brasilica, 25:203-214.

Short eigenvalues (< 0gensuTer Braak, 1995) as Cavaleri MA, Reed SC, SmititWK & Wood TE (2015) Ugent

. . f i i i ical f . Global Ch
dlsplayed by DCA analyses in both censuses Suggesrgeed or warming experiments in tropical forests. Global Change

low species replacement along this tree commu8iigh , , _ , ,

is likel b | d h d - Condit R,Ashton R Bunyavejchewin S, Dattaraja HS, Davies S,
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