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ABSTRACT Studies on the phenology of understory species, especially in Seasonal Semideciduous Forests in the state of 

Rio de Janeiro, are very scarce. We aim here to describe the reproductive phenology of eight understory species in a Seasonal 

Semideciduous Forest in São Pedro da Aldeia, RJ, and to compare the flowering and fruiting of these species with three abiotic 

factors. We evaluated the presence of flowers and/or fruits between 2018-2019 with the direct qualitative method. This is the 

first information on the flowering and fruiting periods of Actinostemon verticillatus and Algernonia leandrii. Half of the species 

flowered in the onset of the rainy season, after the colder winter months and with increasing day length. There was no signifi-

cant relationship between flowering and precipitation or temperature, but there was a significant positive relationship between 

flowering and day length. There was no significant relationship between fruiting and precipitation, but there was a significant 

negative relation with temperature and day length. This study presents new data on the phenology of understory species in a 

Seasonal Semideciduous Forest in the state of Rio de Janeiro. 
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RESUMO  Estudos sobre a fenologia de espécies de sub-bosque, especialmente em Florestas Estacionais Semideciduais do 

estado do Rio de Janeiro, são muito escassos. Objetivamos aqui descrever a fenologia reprodutiva de oito espécies de sub-bos-

que em uma Floresta Estacional Semidecidual em São Pedro da Aldeia, RJ, e comparar a floração e frutificação dessas espécies 

com três fatores abióticos. Avaliamos a presença de flores e/ou frutos entre 2018-2019 com o método qualitativo direto. Esta é 

a primeira informação sobre os períodos de floração e frutificação de Actinostemon verticillatus e Algernonia leandrii. Metade 

das espécies floresceu no início da estação chuvosa, após os meses mais frios do inverno e com o aumento da duração do dia. 

Não encontramos relação significativa entre floração e precipitação ou temperatura, mas houve relação positiva significativa 

entre floração e duração do dia.  Não houve relação significativa da frutificação com a precipitação, mas encontramos relação 

negativa significativa com a temperatura e duração do dia. Este estudo apresenta dados inéditos sobre a fenologia de espécies 

de sub-bosque em uma Floresta Estacional Semidecidual do estado do Rio de Janeiro.
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INTRODUÇÃO

	  The study of the seasonal events of life cycle 
defines the field of phenology (Rathcke; Lacey, 1985). 
Seasonal flowering and fruiting may be related to exo-
genous (e.g. pollinators, seed dispersers, seed predators) 
and endogenous factors (e.g. plant’s morphological and 
physiological adaptations), and abiotic factors such as 
precipitation, temperature and day-length (Frankie et al., 
1974; Borchert, 1983; Rathcke; Lacey, 1985). Over 300 
papers of plant phenology have addressed several kinds 
of vegetation in Brazil, particularly the Atlantic Forest 
(Morellato et al., 2013).   
Semideciduous Seasonal Forests (SSF) have been well 
studied with phenological surveys (e.g. Bianchini et al., 
2015; Valentin-Silva et al., 2018; Perina et al., 2019), but 
SSF of Rio de Janeiro state have received far less atten-
tion (Villela et al., 2006; Lins; Nascimento, 2010). Fur-
thermore, understory species are still poorly included in 
those surveys (Morellato et al., 2013), with few studies 
focusing on shrubs, climbers, epiphytes and herbs (Mar-
ques et al., 2004). 
Thus, the present study aimed to: (a) describe the repro-
ductive phenological patterns of understory species in a 
SSF; and (b) evaluate the relationship between reproduc-
tive phenology and precipitation, temperature and day-
-length. 
The forest fragment studied (35.6 ha) is locally known 
as Ilha dos Macacos (22°43’20.02”S and 42°7’25.37”W) 
and located in São Pedro da Aldeia municipality, Rio de 
Janeiro, Brazil. The eight studied species are Rutaceae, 
except Actinostemon verticillatus and Algernonia lean-
drii (Euphorbiaceae). They are shrubs less than 3 m tall 
(Conchocarpus spp.) or treelets frequently found in the 
understory (Bastos et al., 2021). They are all endemic to 
Brazil and to the Atlantic Forest (except Rauia resinosa) 
and monoecious with diclamid flowers, except the mono-
clamid-aclamid flowers of Euphorbiaceae (Kubitski et al., 

2010; Esser, 2012; Oliveira et al., 2013; Pirani; Groppo, 
2020). 
We analyzed field records during a floristic-phytosociolo-
gical survey (Bastos et al., 2021) to detect the presence/
absence of reproductive phenophases, with disregard to 
the number of individuals, between May 2018 to May 
2019. August 2018 was excluded of the analyses becau-
se fieldwork was not possible due to logistic constraint. 
The evaluation method used was the direct qualitative 
one (d’Eça-Neves; Morellato, 2004). We compared the 
number of species flowering and fruiting with day len-
gth (https://www.sunrise-and-sunset.com/pt/sun/brasil/
sao-pedro-da-aldeia/2019/maio), precipitation and mean 
temperature data for São Pedro da Aldeia, RJ (agritempo.
gov.br), using the Spearman rank correlation Test perfor-
med in Microsoft Excel 2010. The analyses set α as 0.05.  
This is the first information on flowering and fruiting pe-
riods for A. verticillatus and A. leandrii to our knowled-
ge (Figure 1), disregarding the herbaria records. Our ob-
servations for Rutaceae species agree to the information 
available in the literature and increase the knowledge on 
flowering period for C. macrocarpus and R. resinosa (Pi-
rani; Groppo, 2020). 
Half of the species flowered (S = 4) in the onset of the 
rainy season (September), after winter colder months 
and during the increase of day length (Figure 2a-c). We 
found no significant relation between flowering and pre-
cipitation (rho= 0.241, P= 0.449) and temperature (rho= 
0.239, P= 0.453), but there was a significant positive re-
lation between flowering and day length (rho= 0.629, P= 
0.028). Wright; van Schaik (1994) stressed the importan-
ce of peaks of irradiance as triggers of flowering around 
the beginning of the rainy season in dry seasonal tropical 
forests. The seasonality suggested for flowering of un-
derstory species in Ilha dos Macacos could be tested in 
the future using circular statistics (Morellato et al., 2010).
Fruiting increase in understory species (S = 7) during the 
dry season was limited due to growing precipitation in 
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September and decreased sharply with rising temperature 
and day lenght from Oct-Feb (Figure 2d-f). We expected 
a significant positive relation between fruiting and preci-
pitation since rain drops act as triggers promoting ballistic 
dispersal on Euphorbiaceae (Griz; Machado, 2001) and 
possibly on Rutaceae species studied here (Kubitski et al., 
2010; Pirani; Groppo, 2020), but it didn’t happen (rho= 
-0.359, P= 0.251). On the other hand, there were signifi-
cant but negative relations between fruiting and tempera-
ture (rho= -0.854, P< 0.001) and day length (rho= -0.793, 
P= 0.002). The fruiting seasonality suggested here may 
be clarified with future evaluation of possible endogenous 
biotic triggers (Borchert, 1987).
This brief study described the phenological patterns of 
eight understory species in a SSF of Rio de Janeiro state. 
We hope it might stimulate future phenological surveys 

using a bolder methodological approach to test the patter-
ns observed here.
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Figure 1.  Flowering (black cell) and fruiting (gray cell) periods of eight understory species in Ilha dos Macacos (São Pedro da Aldeia, RJ). August is absent 
as explained previously; solid line indicates the dry season.
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