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EPIGRAFE

“O otimista é um tolo. O pessimista, um chato. Bom
mesmo é ser um realista esperangoso”’.

Ariano Suassuna.
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Distribuicao das florestas anas de Avicennia germinans (L.) L. (Acanthaceae) na Reserva

Extrativista Marinha de Tracuateua, Nordeste do Para, costa Amazonica brasileira

Resumo

A estrutura das florestas anas ¢ resultado direto de condi¢des ambientais extremas, sendo
fundamental compreender sua distribuicao para orientar agdes de conservacgdo. Neste estudo,
investigamos como a salinidade intersticial influencia a estrutura e distribuicao das florestas
anas de Avicennia germinans na Reserva Extrativista Marinha de Tracuateua, Nordeste do Para.
Foram delimitadas 90 parcelas e medidos atributos estruturais como diametro, altura, densidade
e dominancia. A analise de agrupamento indicou trés grupos estruturais distintos, com o grupo
de maior porte concentrado proximo a canais de maré. A salinidade foi medida em periodos
seco e chuvoso; constatou-se que no periodo seco ela teve efeito negativo significativo sobre a
altura das arvores, enquanto no chuvoso esse efeito foi irrelevante. A area ocupada pelas
florestas anas correspondeu a 16,8% da RESEX, embora boa parte esteja fora dos seus limites
legais. Os resultados mostram que a distribuicdo e estrutura dessas formagdes estdo fortemente
associadas a microgradientes ambientais, especialmente salinidade e disponibilidade hidrica.
Concluimos que o estresse salino sazonal modela a estrutura das florestas ands de 4. germinans,
e que o reconhecimento espacial dessas areas ¢ essencial para subsidiar a redefini¢do dos limites
da unidade de conservacao e compreender processos associados a expansdo dos manguezais.

Palavras-chave: Avicennia germinans - Manguezal ando - Estresse salino - Gradiente
ambiental - Reserva extrativista - Costa amazonica brasileira
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Abstract

The structure of dwarf forests is a direct result of extreme environmental conditions, and
understanding their distribution is essential to guide conservation actions. In this study, we
investigated how interstitial salinity influences the structure and distribution of Avicennia
germinans dwarf forests in the Tracuateua Marine Extractive Reserve, northeastern Para.
Ninety plots were delimited, and structural attributes such as diameter, height, density, and
dominance were measured. Cluster analysis revealed three distinct structural groups, with the
largest group concentrated near tidal channels. Salinity was measured during both dry and rainy
seasons; it was found that during the dry season, it had a significant negative effect on tree
height, while during the rainy season, this effect was negligible. The area occupied by dwarf
forests corresponded to 16.8% of the RESEX, although much of it lies outside its legal
boundaries. The results show that the distribution and structure of these formations are strongly
associated with environmental microgradients, especially salinity and water availability. We
conclude that seasonal saline stress shapes the structure of 4. germinans dwarf forests, and that
spatial recognition of these areas is essential to support the redefinition of conservation unit
boundaries and to understand processes associated with mangrove expansion.

Keywords: Avicennia germinans - Dwarf mangrove - Salinity stress - Environmental
gradient - Extractive reserve - Brazilian Amazon coast
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Introducio

Os manguezais constituem um ecossistema importante devido a sua extensdo global e alta
produtividade (Komiyama et al. 2008; Giri et al. 2011). Sao formados por espécies herbaceas e
arboreas que se desenvolvem em zonas intermareais nos tropicos e subtropicos que sdo
caracterizadas por inundacao periodica das marés e variacoes de salinidade (Tomlinson 1986).
As espécies de manguezais sdo morfologicamente e fisiologicamente bem adaptadas para
sobreviver em condigdes salinas, por isso essas florestas apresentam grande variabilidade em

resposta a esses diferentes fatores ambientais (Naidoo et al. 2002; Naidoo 2006).

A combinagdo do déficit hidrico e a altas concentragdes de salinidade sdo os principais
causadores de estresse ambiental em espécies de arvores de mangue (Naidoo 2006; Virgulino-
Junior et al. 2020). Apesar desses fatores limitantes, as florestas de mangue conseguem se
estabelecer com sucesso gragas as estratégias ecoldgicas adotadas pelas espécies arboreas que
as compoem, sendo a tolerancia a condic¢des especificas definida pela faixa ideal ao longo de
um gradiente (Naidoo 2006; Ramesh et al. 2024). As arvores do género Avicennia L. sdo
consideradas as mais tolerantes a salinidade (Naidoo 2006; Virgulino-Junior et al. 2020;
Ramesh et al. 2024), embora o potencial dessas arvores para o crescimento e a assimila¢ao de

carbono sejam reduzidos com o aumento dos niveis de salinidade (Naidoo and Chirkoot 2004).

Na costa Amazodnica brasileira, os manguezais sdo formados por trés espécies arboreas,
Rhizophora mangle L. —nome popular: mangue vermelho ou mangueiro, Avicennia germinans
(L.) L — nome popular: mangue preto, siritiba ou siribeira e Laguncularia racemosa (L.) C.F.
Gaertn., — nome popular: mangue branco ou tinteiro. Rhizophora mangle ¢ a mais dominante
nesta regido, esta espécie ¢ dominante em ambientes salobros e de maior adaptagdo as areas de

baixa salinidade e de maior frequéncia de inundacdo (Menezes et al. 2008; Abreu et al. 2016).

Em contraste, as arvores de 4. germinans ¢ a segunda espécie arbdrea mais dominante
(Menezes et al. 2008). Domina 4reas hipersalinas, formando florestas monoespecificas com
arvores altas ou ands com caracteristicas arbustivas (Medina et al. 2001; Virgulino-Junior et al.
2020). Essa espécie conseguiu por desenvolver uma série de adaptagdes morfoldgicas e
ecofisiologicas (Alongi 2009; Silva 2017). O estresse gerado pelas condigdes de salinidade
extrema afeta a estrutura do manguezal, reduzindo sua estatura, o didmetro do tronco e o
tamanho das folhas (Silva 2017), transformando a floresta em um manguezal arbustivo,
diferentemente do manguezal ando, onde a reducao da estatura nao ¢ acompanhada pela redugao

do tamanho das folhas, por exemplo (Silva 2017). Dessa forma, o acimulo de sal durante
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periodos de seca extrema e a hipersalinidade resultante causam um declinio em seu crescimento

em altura (Suarez and Medina 2005; Lara and Cohen 2006).

Considerando a hipotese de que condi¢des ambientais com alta salinidade podem ocorrer em
varios locais ao longo da costa Amazonica brasileira, é provavel que os manguezais da Reserva
Extrativista Marinha (RESEX Mar) de Tracuateua, no municipio de Tracuateua, Pard, também
apresentem distribuicdo de 4. germinans com caracteristicas anas. Portanto, este estudo tem

como objetivo mapear as florestas anas de A. germinans na RESEX Mar de Tracuateua.

Material e métodos
Area de estudo e clima

A Reserva Extrativista Marinha de Tracuateua estd localizada na regido nordeste do Estado do
Para (Fig. 1). O clima dessa regido ¢ quente e umido e, considerando a série dos ultimos 40
anos, a temperatura média anual € de 26,5°C, com precipitacao anual e umidade relativa do ar
média de 2.348,5 mm e 85%, respectivamente (INMET 2022). O periodo seco ocorre de julho
e novembro, enquanto o periodo chuvoso de dezembro a junho (Moraes et al. 2005). A regido
¢ caracterizada por macromarés semidiurnas (DHN 2024), com amplitude de maré de 46 m

(Souza-Filho 2005).

Atributos estruturais da vegetacio

Para caracterizar a estrutura das florestas ands serdo demarcadas 90 parcelas de 5x5 m,
totalizando 0.25 hectare (= 2.250 m?). Em cada parcela, todos os individuos serdo mensurados
quanto a altura total (/) e circunferéncia do fuste. Dos individuos com comportamento arbéreo
foi medida a circunferéncia a altura do peito (CAP; cm) a 1,3 m acima do solo, enquanto dos
individuos de comportamento arbustivo foi medida a circunferéncia a altura da base da planta
(CAB; cm) a 30 cm do nivel do chdo. Este tltimo procedimento foi adotado mesmo quando a
primeira bifurcag@o ou rebrota ocorreu abaixo de 30 cm (Silva 2017). A partir das medidas de
circunferéncia (CAP e CAB) foram estimados o diametro do fuste (D; cm) e estimados os
seguintes atributos estruturais: Frequéncia (F), Densidade (De; ind m2), Dominancia (4rea basal
— Do; m? ha!) e Valor de Importancia (VI). Todas as informagdes foram colhidas conforme a

Licenca MMA/ICMBIO/SISBIO n° 77497-4.
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Fig. 1 Mapa das florestas ands de Avicennia germinans na Reserva Extrativista Marinha (RESEX
Mar) de Tracuateua, municipio de Tracuateua, Para. A) Nordeste do Estado do Para; B) Area da

RESEX Mar de Tracuateua; C) Localizagdo da area de estudo.

Salinidade da agua intersticial

A salinidade (SAL) da agua intersticial foi obtida com auxilio de um trado de 50 mm de
diametro a um metro de profundidade. As amostras de agua foram retiradas com o auxilio de
uma seringa de 50 ml e uma mangueira flexivel de um metro fixada na seringa. Para aferi¢do
da salinidade foi utilizado um refratdmetro graduado de 0 a 100, com precisdao de 01 UPS
(American Optical modelo A366ATC). As coletas de salinidade foram realizadas pontualmente
entre setembro-outubro de 2024 referente ao periodo seco. E de janeiro-marco de 2025 referente

ao periodo chuvoso.
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Analises estatisticas

Os dados brutos dos atributos estruturais da floresta de A. germinans foram testados quanto a
normalidade e homocedasticidade utilizando-se o teste de Shapiro-Wilk e Levene,
respectivamente, para verificagdo dos pressupostos estatisticos. A analise de agrupamento,
analise de cluster, foi conduzida para estratificar as classes de altura. A comparacao dos
parametros estruturais entre as classes de altura foi efetuada mediante analise de variancia
ANOVA. Adicionalmente, aplicou-se um modelo de regressao linear multipla para avaliar o
efeito da salinidade (nos periodos seco e chuvoso) sobre a variavel resposta altura das arvores.
Todas as analises estatisticas e graficos foram feitos usando o software livre RStudio e Jamovi

(R Core Team 2020; Jamovi 2024).

Resultados
Estrutura arborea

A area total da RESEX Mar de Tracuateua ¢ de 27.864,08 hectares, enquanto a area ocupada
pelas florestas ands de A. germinans corresponde a 468,4 hectares, representando 16,8% da
reserva. No entanto, grande parte dessa vegetacdo estd localizada fora dos limites legais da
unidade de conservacgao (Fig. 1). Na area analisada para a estrutura arborea (190,4 hectares) foi
mensurada 2222 individuos, dos quais 93,7% pertenciam a A. germinans. As demais espécies
de L. racemosa e R. mangle corresponderam a 6,2% e 0,1%, respectivamente. Individuos
esparsos de espécies tipicas do estrato herbaceo também foram registrados, como: Spartina
alterniflora Loisel e Sesuvium portulacastrum (L.) L, assim como foram registrados Ucides
cordatus (Linnaeus, 1763) na area de estudo. Todas as andlises dos atributos estruturais da
floresta ana estdo descritas no Apéndice. Os maiores valores médios de didmetro foram de 17,1
e 16,6 cm, ao passo que o menor valor foi de 2,4 cm. Os maiores valores médios de altura foram
de 4,7 e 4,6 m. Ao passo que o menor valor foi de 0,9 m. Os maiores valores de Densidade
Absoluta foram de 49 e 45 ind ha™!, o menor registrado foi de 7 ind ha™!. Os maiores valores de
Densidade Relativa foram de 2.3 e 2.1%, o menor foi de 0.3%. Os maiores valores de
Dominancia Absoluta foram de 0,028 e 0,026 m? ha™!, j4 o menor foi de 0,001 m? ha™'. Os
maiores valores de Dominancia Relativa foram de 6,8 € 6,2%, ja o menor foi de 0,1%. Por fim,

os maiores valores de Valor de Importancia foram de 107,8 e 106,4.

Através da analise de cluster foi possivel obter trés grupos distintos, baseados na altura média

dos individuos por parcela (n=90). Os grupos foram formados no dendrograma nos seguintes
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pontos: o primeiro grupo de 0,3 — 1,2 m; o segundo grupo de 1,3 — 2,5 m; e o terceiro grupo de

2,6 — 7,0 m (Fig. 2).

Cluster Dendrogram

~ N

26-7.0m

Fig. 2 Analise de cluster, mostrando a formacgao de trés grupos distintos, baseados na altura

média das arvores das florestas anas de Avicennia germinans na Reserva Extrativista Marinha

m

13-25m

de Tracuateua, Tracuateua-PA.

|

I

T

03-12m

i

I

A Tabela 1 apresenta os atributos estruturais de 4. germinans na RESEX Mar de Tracuateua,

organizados em trés grupos de tamanho distintos. Quanto a densidade absoluta os maiores

valores médios foram para grupo 2 (866 ind ha™), e menor no grupo 3 (573 ind ha™), padrao

semelhante ao observado na densidade relativa, que oscila entre 42,3% a 28,0%,

respectivamente. Quanto a dominancia absoluta, os maiores valores médios foram para o grupo
3 (0,010 m? ha™'), enquanto os menores foram para o grupo 1 (0,001 m? ha™'). A dominancia
relativa os grupos 2 e 3 apresentaram valores semelhantes de 44,1%, ao passo que o grupo 1 foi

de 11,9%. O valor de importancia reflete a relevancia ecoldgica de cada grupo, sendo os maiores

valores encontrados para o grupo 2 (86,4), e o menor para o grupo 1 (41,6).
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Tabela 1 Atributo estrutural com valores médios e desvio padrdo para os grupos de Avicennia
germinans na Reserva Extrativista Marinha de Tracuateua, Tracuateua-PA. D=Diametro do fuste,
h = Altura Total; FrA= Frequéncia Absoluta, FR= Frequéncia Relativa; DeA=Densidade
Absoluta, DeR=Densidade Relativa, DoA=Dominancia Absoluta, DoR=Dominancia Relativa e

VI=Valor de Importancia.

Grupo D(ecm) h(m) DeA (ind ha') DeR (%) DoA (m?>ha') DoR (%) VI

1 25+2,1 0,8+0,3 608 29,7 0,001 + 0,003 11,9 41,6
2 5,1+£3,6 2,0+04 866 42,3 0,003 £0,013 44,1 86,4
3 9,7+53 3,7+1,0 573 28,0 0,010 £0,013 44,1 72,1
P <0,001 <0,001 - - <0,001 - -

Distribuicao espacial

A variagdo na altura da vegetagdo apresentou valores de 1,5 a 4,6 m (Fig. 3A). Essa distribui¢ao
sugere que as areas com alturas maiores (até 4,6 m) estdo concentradas em regides especificas
(regides proximas ao rio) (ver Fig. 1), enquanto areas com alturas menores (1,5 m) indicam as
zonas de estresse salino sobre a vegetacdo de A. germinans. E esses padrdes espaciais podem
estar associados ao gradiente de inundacdo, salinidade e topografia. Os valores de densidade
relativa variam entre 0,3 e 2,3%, refletindo a concentracdo de individuos de 4. germinans por
area (Fig. 3B). Valores mais altos (2,3%) indicam agrupamentos densos, possivelmente em
zonas com menor estresse hidrico ou maior disponibilidade dgua, enquanto valores baixos
(0,3%) sugerem dispers@o ou supressdo do crescimento devido a fatores de estresse. A
dominancia relativa (0,1 a 6,8%) mostra a influéncia de arvores de maior porte ou biomassa em
certas areas (Fig. 3C). Valores elevados (6,8%) podem indicar locais com arvores antigas ou
condi¢des favoraveis ao crescimento, enquanto valores minimos (0,1%) apontam para areas de
baixa cobertura ou perturbagdo. A distribuicdo heterogénea sugere micro habitats distintos

dentro da area de distribuig¢do de 4. germinans.
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Fig. 3 Mapa de distribuicdo dos parametros estruturais das florestas ands de 4. germinans na Reserva
Extrativista Marinha de Tracuateua, Tracuateua-PA. A) Distribui¢do espacial das classes de altura; B)

Distribuigao espacial da densidade relativa; C) Distribuigdo espacial da dominancia relativa.

Influéncia da salinidade

A salinidade intersticial registrada no periodo seco apresentou média de 70,4 PSU, ao passo
que no periodo chuvoso foi de 19,5. A anélise dos efeitos sazonais da salinidade sobre a altura
das arvores de A. germinans (Tabela 2), revelou que, no periodo seco, cada aumento de 1
unidade da salinidade, a altura das arvores diminui em ~0,06 m, com coeficiente altamente
significativo (p = <0,001), indicando que a salinidade no periodo seco tem um efeito negativo
sobre a altura. Para cada aumento de 1 unidade na salinidade no periodo chuvoso, a altura das
arvores diminui apenas ~0,0lm, com o coeficiente ndo estatisticamente significativo (p =
0,242), ou seja, a salinidade no periodo chuvoso nao influencia significativamente a altura das

arvores de A. germinans.
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Tabela 2 Coeficientes do modelo de regressao linear multipla para
a influéncia da salinidade (periodo seco e chuvoso) sobre a altura

das arvores de Avicennia germinans.

Preditor Estimativas Erro padrao t D
Altura 6,95 0,81 8,55 <0,001
Salinidade seco -0,06 0,01 -5,11 <0,001
Salinidade chuvoso -0,01 0,01 -1,19  ns.

O mapa de gradiente de salinidade intersticial referente ao periodo seco ao longo dos limites
das florestas anas de A. germinans na RESEX de Tracuateua evidencia variagdes espaciais
significativas na concentracdo de sal no solo, diretamente relacionadas a topografia, distancia
dos canais de maré e dindmica de inundacdo (Fig. 4). As areas mais proximas aos canais
apresentam menores niveis de salinidade, representadas por tonalidades mais frias (azul e
verde), com valor minimo de 50 PSU. Por outro lado, nas regides mais internas da RESEX,
afastadas da influéncia direta das marés, a salinidade aumenta substancialmente, como indicado

pelas tonalidades quentes (amarelo, laranja e vermelho), com valor maximo de 90 PSU.

9°0,0°E

9°0,0'N
b
N.0'0:6

9°0,0E

Fig.4 Mapa de distribui¢ao do gradiente de salinidade ao longo dos limites das florestas anas de A.

germinans na Reserva Extrativista Marinha de Tracuateua, Tracuateua-PA.
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Discussao

Apesar da ocorréncia das espécies R. mangle e L. racemosa na area, suas contribui¢cdes em
percentuais, no que se refere aos atributos estruturais, ndo foram expressivas, mostrando a
dominéncia de A. germinans nas areas analisadas (93,7% dos individuos), refor¢ando sua
adaptacao a esses ambientes hipersalinos (Suarez and Medina 2005; Virgulino-Junior et al.
2020), haja vista essa espécie exibir mecanismos fisioldgicos para lidar com o estresse salino,
como glandulas foliares especializadas na secre¢dao de sais (Naidoo et al. 2002; Sudrez and

Medina 2008).

A classificagdo da altura através analise de cluster revelou trés grupos distintos (0,3 — 1,2 m;
1,3 - 2,5 m; 2,6 — 7,0 m), resultado semelhante encontrados para as florestas anas de A.
germinans da RESEX de Caeté-Taperagu, Braganca, Pard (Silva 2017). Os resultados do
presente estudo revelaram que o Grupo 3 (individuos com 2,6 — 7,0 m de altura) apresentou sua
maior concentragdo nas areas adjacentes aos canais de maré (Fig. 3), esta distribuicao espacial
estd diretamente associada as condigdes ambientais mais favordveis nesses locais,
caracterizadas por i) maior disponibilidade hidrica, devido a frequéncia de inundagdes pelas
mar¢s; i1) reduzida concentracao salina no solo, resultante do constante fluxo e renovacao da
agua 1i1) melhor drenagem e oxigenac¢ao do substrato (Lara and Cohen 2006; Silva 2017). Esses
fatores combinados criam um microambiente ideal para o desenvolvimento de individuos de
maior porte de 4. germinans, contrastando com as condi¢des de estresse observadas em areas

mais distantes dos canais.

Por outro lado, os grupos 1 e 2 tém distribuicao mais distantes desses canais de mar¢ e a
andlise de regressao e os pontos de salinidade confirmou que a salinidade no periodo seco tem
um impacto negativo significativo na altura das arvores (Fig. 4), enquanto no periodo chuvoso
o efeito ¢ insignificante (Silva 2017; Virgulino-Junior et al. 2020). Esse resultado esta alinhado
com estudos que mostram que A. germinans ajusta seu potencial hidrico foliar para manter o
potencial de pressdo positivo, fator importante para o crescimento em condi¢des de estresse
(Naidoo 2006; Suarez and Medina 2008; Madrid et al. 2014). Todas essas caracteristicas em
termos de altura sdo uma resposta da planta as condigdes ambientais, disponibilidade de agua,
salinidade da agua dos poros e limitagdo de nutrientes biodisponiveis (Romero-Mujalli and

Melendez 2023).

De fato, grandes variagdes na estrutura dos manguezais podem ser observadas em diferentes

pontos ao longo da costa Amazonica brasileira, formando um continuo de tipos de vegetagao
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resultante das transformagdes hidrologicas, quimicas e geomorfologicas que atuam no sistema
(Alongi 2011). Nesse contexto, as florestas ands de 4. germinans representam um desses
sistemas que sao moldados por essas dinamicas locais. Esses dados estruturais das florestas
anas de mangue podem auxiliar na andlise dos impactos decorrentes das mudangas
ecossistémicas e da expansao dos manguezais para regides mais internas, 3 medida que novos
habitats salobros se tornam disponiveis por meio de inundacdes e consequentemente de
mudangas na salinidade (Souza-Filho et al. 2023). Dessa forma, os resultados deste estudo
representam uma contribuigdo relevante, tanto para reduzir as incertezas sobre a distribuicao
dessas florestas na RESEX Mar de Tracuateua, quanto para embasar estratégias de redefini¢do
dos limites da reserva, garantindo a protecdo integral das areas de manguezal. Entretanto, ¢
necessario suprir lacunas do conhecimento cientifico sobre essas formacdes anas de A.
germinans, visando melhor compreender sua expansao para os campos salinos na RESEX Mar
de Tracuateua. Tais informacdes sdo fundamentais para tragar estratégias de mitigagdo das
mudangas climaticas, bem como a quantificacdo dos estoques de carbono nessas areas revela-
se uma das informagdes-chave para a compreensdo do funcionamento dessa fisionomia dos

manguezais amazonicos.

Conclusao

Concluimos que a estrutura das florestas ands de A. germinans ¢ fortemente influenciada por
condi¢des ambientais locais, especialmente pelos gradientes de salinidade e disponibilidade
hidrica. A salinidade intersticial no periodo seco afeta negativamente o crescimento em altura,
enquanto no periodo chuvoso esse impacto € irrelevante. A andlise estrutural e espacial revelou
que os individuos de maior porte estdo concentrados proximos aos canais de maré, indicando
que essas areas oferecem condicdes mais favoraveis ao desenvolvimento da espécie. Por outro
lado, os individuos de menor estatura estao associados a zonas de maior estresse salino. Esses
efeitos ambientais distintos moldam a estrutura da vegetacdo em escalas locais e regionais.
Portanto, o mapeamento detalhado dessas formagdes ands pode ser utilizado como ferramenta
de gestao ambiental, contribuindo para a redefini¢ao de limites das unidades de conservacao e
para estratégias de mitigacao dos impactos das mudangas climaticas, especialmente em relagao
a expansao das florestas de mangue para areas hipersalinas internas. Dessa forma, os dados
obtidos oferecem subsidios para o planejamento de agcdes de conservagdo desse ecossistema

costeiro.
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Apéndice 1 Atributos estruturais com valores médios para as florestas anas de 4. germinans

na Reserva Extrativista Marinha de Tracuateua, Tracuateua-PA. D=Diametro do fuste, Alt =

Altura Total; FrA= Frequéncia Absoluta, FR= Frequéncia Relativa; DeA=Densidade

Absoluta, DeR=Densidade Relativa, DoA=Dominancia Absoluta,

Relativa e VI=Valor de Importancia.

DoR=Dominéancia

Parcela D (cm) Alt(m) FrA FR (%) DeA  DeR (%) DoA DoR VI
(ind ha™) (m2ha!) (%)

1 14.5 2.4 1 100 33 1.5 0.020 4.7 106.3
2 15.1 2.7 1 100 31 1.5 0.021 4.9 106.4
3 15.1 34 1 100 19 0.9 0.022 5.3 106.2
4 17.1 2.9 1 100 21 1.0 0.028 6.8 107.8
5 16.6 23 1 100 34 1.6 0.026 6.2 107.8
6 5.4 24 1 100 24 1.1 0.003 0.8 101.9
7 6.1 2.1 1 100 22 1.0 0.008 2.0 103.0
8 4.6 2.5 1 100 23 1.1 0.002 0.5 101.6
9 5.1 2.0 1 100 15 0.7 0.003 0.6 101.3
10 3.8 2.0 1 100 41 1.9 0.002 04 1023
11 5.1 2.1 1 100 26 1.2 0.003 0.7 101.9
12 53 1.9 1 100 21 1.0 0.003 0.7 101.7
13 5.6 2.7 1 100 19 0.9 0.003 0.8 101.6
14 6.3 2.5 1 100 17 0.8 0.005 1.1 101.9
15 4.4 2.4 1 100 20 0.9 0.002 0.5 1014
16 4.1 2.0 1 100 25 1.2 0.002 0.5 101.6
17 3.2 1.8 1 100 45 2.1 0.001 0.3 1024
18 3.8 1.7 1 100 42 2.0 0.002 04 1024
19 3.6 2.1 1 100 25 1.2 0.002 04 1015
20 3.9 1.4 1 100 24 1.1 0.003 0.6 101.7
21 2.4 1.5 1 100 32 1.5 0.001 0.1 101.6
22 2.7 1.5 1 100 40 1.9 0.001 0.2 102.1
23 3.0 2.1 1 100 21 1.0 0.001 0.2 101.2
24 4.1 2.2 1 100 16 0.7 0.002 0.6 101.3
25 3.9 2.2 1 100 13 0.6 0.002 04 101.0
26 3.9 1.8 1 100 22 1.0 0.002 04 1015
27 3.5 1.6 1 100 28 1.3 0.001 0.3 101.6
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else; that its publication has been approved by all co-authors, if any, as well as
by the responsible authorities — tacitly or explicitly — at the institute where the
work has been carried out. The publisher will not be held legally responsible

should there be any claims for compensation.

Permissions

Authors wishing to include figures, tables, or text passages that have already
been published elsewhere are required to obtain permission from the copyright
owner(s) for both the print and online format and to include evidence that such
permission has been granted when submitting their papers. Any material

received without such evidence will be assumed to originate from the authors.

Online Submission
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Please follow the hyperlink “Submit manuscript” and upload all of your

manuscript files following the instructions given on the screen.

Source Files

Please ensure you provide all relevant editable source files at every submission
and revision. Failing to submit a complete set of editable source files will result
in your article not being considered for review. For your manuscript text please

always submit in common word processing formats such as .docx or LaTeX.

Submitting Declarations

Please note that Author Contribution information and Competing Interest

information must be provided at submission via the submission interface. Only

the information submitted via the interface will be used in the final published
version. Please make sure that if you are an editorial board member and also a
listed author that you also declare this information in the Competing Interest
section of the interface.

Please see the relevant sections in the submission guidelines for further
information on these statements as well as possible other mandatory

statements.

ORCIDID

This publication requires that the corresponding author provides his/her ORCiD
ID before proceeding with submission.

For more information about this journal’s ORCiD policy, please visit the ORCID
FAQ

C Backtotop M )

Title page

Title page
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The title page should include:

The name(s) of the author(s)
A concise and informative title

The affiliation(s) of the author(s), i.e. institution, (department), city, (state),

country
A clear indication and an active e-mail address of the corresponding author

If available, the 16-digit ORCID of the author(s)

If address information is provided with the affiliation(s) it will also be
published.

For authors that are (temporarily) unaffiliated we will only capture their city

and country of residence, not their e-mail address unless specifically requested.

Abstract

Please provide an abstract of 150 to 250 words. The abstract should not contain

any undefined abbreviations or unspecified references.

For life science journals only (when applicable)

Trial registration number and date of registration

Trial registration number, date of registration followed by “retrospectively
registered”

Keywords

Please provide 4 to 6 keywords which can be used for indexing purposes.

Declarations
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All manuscripts must contain the following sections under the heading

'Declarations’.

If any of the sections are not relevant to your manuscript, please include the

heading and write 'Not applicable' for that section.

To be used for non-life science journals

Funding (information that explains whether and by whom the research was

supported)

Conflicts of interest/Competing interests (include appropriate disclosures)

Availability of data and material (data transparency)

Code availability (software application or custom code)

Authors' contributions (optional: please review the submission guidelines
from the journal whether statements are mandatory)

To be used for life science journals + articles with biological applications

Funding (information that explains whether and by whom the research was
supported)

Conflicts of interest/Competing interests (include appropriate disclosures)

Ethics approval (include appropriate approvals or waivers)

Consent to participate (include appropriate statements)

Consent for publication (include appropriate statements)
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Availability of data and material (data transparency)
Code availability (software application or custom code)

Authors' contributions (optional: please review the submission guidelines

from the journal whether statements are mandatory)

Please see the relevant sections in the submission guidelines for further
information as well as various examples of wording. Please revise/customize

the sample statements according to your own needs.

( Backtotop )

Text

Text Formatting

Manuscripts should be submitted in Word.

Use a normal, plain font (e.g., 10-point Times Roman) for text.
Use italics for emphasis.

Use the automatic page numbering function to number the pages.
Do not use field functions.

Use tab stops or other commands for indents, not the space bar.
Use the table function, not spreadsheets, to make tables.

Use the equation editor or MathType for equations.

Save your file in docx format (Word 2007 or higher) or doc format (older
Word versions).

Manuscripts with mathematical content can also be submitted in LaTeX. We

recommend using Springer Nature’s LaTeX template.
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Headings

Please use no more than three levels of displayed headings.

Abbreviations

Abbreviations should be defined at first mention and used consistently

thereafter.

Footnotes

Footnotes can be used to give additional information, which may include the
citation of a reference included in the reference list. They should not consist
solely of a reference citation, and they should never include the bibliographic

details of a reference. They should also not contain any figures or tables.

Footnotes to the text are numbered consecutively; those to tables should be
indicated by superscript lower-case letters (or asterisks for significance values
and other statistical data). Footnotes to the title or the authors of the article are

not given reference symbols.

Always use footnotes instead of endnotes.

Acknowledgments

Acknowledgments of people, grants, funds, etc. should be placed in a separate
section on the title page. The names of funding organizations should be written
in full.

( Backtotop )

Scientific style

Please always use internationally accepted signs and symbols for units (SI

units).
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Nomenclature: Insofar as possible, authors should use systematic names
similar to those used by IUPAC.

Genus and species names should be in italics.
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References

Citation

Cite references in the text by name and year in parentheses. Some examples:

Negotiation research spans many disciplines (Thompson 1990).
This result was later contradicted by Becker and Seligman (1996).

This effect has been widely studied (Abbott 1991; Barakat et al. 1995a, b;
Kelso and Smith 1998; Medvec et al. 1999, 2000).

Referencelist

The list of references should only include works that are cited in the text and
that have been published or accepted for publication. Personal communications

and unpublished works should only be mentioned in the text.

Reference list entries should be alphabetized by the last names of the first
author of each work. Please alphabetize according to the following rules: 1) For
one author, by name of author, then chronologically; 2) For two authors, by
name of author, then name of coauthor, then chronologically; 3) For more than

two authors, by name of first author, then chronologically.

If available, please always include DOIs as full DOI links in your reference list
(e.g. “https://doi.org/abc”).

Journal article
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Gamelin FX, Baquet G, Berthoin S, Thevenet D, Nourry C, Nottin S, Bosquet L
(2009) Effect of high intensity intermittent training on heart rate variability
in prepubescent children. Eur J Appl Physiol 105:731-738.
https://doi.org/10.1007/s00421-008-0955-8

Ideally, the names of all authors should be provided, but the usage of “et al”

in long author lists will also be accepted:

Smith ], Jones M Jr, Houghton L et al (1999) Future of health insurance. N
Engl ] Med 965:325-329

Article by DOI
Slifka MK, Whitton JL (2000) Clinical implications of dysregulated cytokine
production. ] Mol Med. https://doi.org/10.1007/s001090000086

Book
South J, Blass B (2001) The future of modern genomics. Blackwell, London

Book chapter
Brown B, Aaron M (2001) The politics of nature. In: Smith J (ed) The rise of
modern genomics, 3rd edn. Wiley, New York, pp 230-257

Online document
Cartwright J (2007) Big stars have weather too. IOP Publishing PhysicsWeb.
http://physicsweb.org/articles/news/11/6/16/1. Accessed 26 June 2007

Dissertation
Trent JW (1975) Experimental acute renal failure. Dissertation, University of
California

Always use the standard abbreviation of a journal’s name according to the ISSN
List of Title Word Abbreviations, see

ISSN LTWA
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If you are unsure, please use the full journal title.
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Tables

All tables are to be numbered using Arabic numerals.
Tables should always be cited in text in consecutive numerical order.

For each table, please supply a table caption (title) explaining the

components of the table.

Identify any previously published material by giving the original source in
the form of a reference at the end of the table caption.

Footnotes to tables should be indicated by superscript lower-case letters (or
asterisks for significance values and other statistical data) and included
beneath the table body.

( Backtotop )

Artwork and lllustrations Guidelines

Electronic Figure Submission
Supply all figures electronically.
Indicate what graphics program was used to create the artwork.

For vector graphics, the preferred format is EPS; for halftones, please use
TIFF format. MSOffice files are also acceptable.

Vector graphics containing fonts must have the fonts embedded in the files.

Name your figure files with "Fig" and the figure number, e.g., Figl.eps.

Line Art
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Definition: Black and white graphic with no shading.

Do not use faint lines and/or lettering and check that all lines and lettering

within the figures are legible at final size.
All lines should be at least 0.1 mm (0.3 pt) wide.

Scanned line drawings and line drawings in bitmap format should have a

minimum resolution of 1200 dpi.

Vector graphics containing fonts must have the fonts embedded in the files.

Halftone Art

Definition: Photographs, drawings, or paintings with fine shading, etc.

If any magnification is used in the photographs, indicate this by using scale

bars within the figures themselves.

Halftones should have a minimum resolution of 300 dpi.

Combination Art

Definition: a combination of halftone and line art, e.g., halftones containing

line drawing, extensive lettering, color diagrams, etc.

Combination artwork should have a minimum resolution of 600 dpi.

Color Art

Color art is free of charge for online publication.

If black and white will be shown in the print version, make sure that the
main information will still be visible. Many colors are not distinguishable
from one another when converted to black and white. A simple way to check
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this is to make a xerographic copy to see if the necessary distinctions

between the different colors are still apparent.

If the figures will be printed in black and white, do not refer to color in the

captions.

Color illustrations should be submitted as RGB (8 bits per channel).

Figure Lettering

To add lettering, it is best to use Helvetica or Arial (sans serif fonts).

Keep lettering consistently sized throughout your final-sized artwork,

usually about 2—3 mm (8—-12 pt).

Variance of type size within an illustration should be minimal, e.g., do not

use 8-pt type on an axis and 20-pt type for the axis label.
Avoid effects such as shading, outline letters, etc.

Do not include titles or captions within your illustrations.

Figure Numbering

All figures are to be numbered using Arabic numerals.
Figures should always be cited in text in consecutive numerical order.
Figure parts should be denoted by lowercase letters (a, b, c, etc.).

If an appendix appears in your article and it contains one or more figures,
continue the consecutive numbering of the main text. Do not number the
appendix figures,"Al, A2, A3, etc." Figures in online appendices
[Supplementary Information (SI)] should, however, be numbered separately.

Figure Captions

Each figure should have a concise caption describing accurately what the

figure depicts. Include the captions in the text file of the manuscript, not in
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the figure file.

Figure captions begin with the term Fig. in bold type, followed by the figure

number, also in bold type.

No punctuation is to be included after the number, nor is any punctuation to

be placed at the end of the caption.

Identify all elements found in the figure in the figure caption; and use boxes,

circles, etc., as coordinate points in graphs.

Identify previously published material by giving the original source in the
form of a reference citation at the end of the figure caption.

Figure Placement and Size

Figures should be submitted within the body of the text. Only if the file size
of the manuscript causes problems in uploading it, the large figures should

be submitted separately from the text.
When preparing your figures, size figures to fit in the column width.

For large-sized journals the figures should be 84 mm (for double-column
text areas), or 174 mm (for single-column text areas) wide and not higher
than 234 mm.

For small-sized journals, the figures should be 119 mm wide and not higher
than 195 mm.

Permissions

If you include figures that have already been published elsewhere, you must
obtain permission from the copyright owner(s) for both the print and online
format. Please be aware that some publishers do not grant electronic rights for
free and that Springer will not be able to refund any costs that may have
occurred to receive these permissions. In such cases, material from other

sources should be used.
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Accessibility

In order to give people of all abilities and disabilities access to the content of
your figures, please make sure that
All figures have descriptive captions (blind users could then use a text-to-

speech software or a text-to-Braille hardware)

Patterns are used instead of or in addition to colors for conveying
information (colorblind users would then be able to distinguish the visual

elements)

Any figure lettering has a contrast ratio of at least 4.5:1

Generative Al Images

Please check Springer’s policy on generative Al images and make sure your

work adheres to the principles described therein.

C Backtotop M )

Supplementary Information (SI)

Springer accepts electronic multimedia files (animations, movies, audio, etc.)
and other supplementary files to be published online along with an article or a
book chapter. This feature can add dimension to the author's article, as certain

information cannot be printed or is more convenient in electronic form.

Before submitting research datasets as Supplementary Information, authors
should read the journal’s Research data policy. We encourage research data to be

archived in data repositories wherever possible.

Submission

Supply all supplementary material in standard file formats.

Please include in each file the following information: article title, journal
name, author names; affiliation and e-mail address of the corresponding

https://link.springer.com/journal/10342/submission-guidelines#lnstructions for Authors 14/41


https://www.springer.com/us/editorial-policies/artificial-intelligence--ai-/25428500

10/07/2025, 10:27 Submission guidelines | European Journal of Forest Research

author.

To accommodate user downloads, please keep in mind that larger-sized files

may require very long download times and that some users may experience

other problems during downloading.

Audio,Video, and Animations

Aspect ratio: 16:9 or 4:3
Maximum file size: 2 GB
Minimum video duration: 1 sec

Supported file formats: avi, wmv, mp4, mov, m2p, mp2, mpg, mpeg, flv,
mxf, mts, m4v, 3gp

Text and Presentations

Submit your material in PDF format; .doc or .ppt files are not suitable for
long-term viability.

A collection of figures may also be combined in a PDF file.

Spreadsheets

Spreadsheets should be submitted as .csv or .xIsx files (MS Excel).

Specialized Formats

Specialized format such as .pdb (chemical), .wrl (VRML), .nb (Mathematica
notebook), and .tex can also be supplied.

Collecting Multiple Files

It is possible to collect multiple files in a .zip or .gz file.
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Numbering

If supplying any supplementary material, the text must make specific

mention of the material as a citation, similar to that of figures and tables.

Refer to the supplementary files as “Online Resource”, e.g., "... as shown in
the animation (Online Resource 3)", “... additional data are given in Online
Resource 4”.

Name the files consecutively, e.g. “ESM_3.mpg”, “ESM_4.pdf”.

Captions

For each supplementary material, please supply a concise caption describing
the content of the file.

Processing of supplementary files

Supplementary Information (SI) will be published as received from the

author without any conversion, editing, or reformatting.

Accessibility
In order to give people of all abilities and disabilities access to the content of
your supplementary files, please make sure that

The manuscript contains a descriptive caption for each supplementary

material

Video files do not contain anything that flashes more than three times per

second (so that users prone to seizures caused by such effects are not put at
risk)

Generative Al Images

https://link.springer.com/journal/10342/submission-guidelines#lnstructions for Authors
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Please check Springer’s policy on generative Al images and make sure your

work adheres to the principles described therein.

( Backtotop ™ )

Editing Services

English

How can you help improve your manuscript for publication?

Presenting your work in a well-structured manuscript and in well-written
English gives it its best chance for editors and reviewers to understand it and
evaluate it fairly. Many researchers find that getting some independent support
helps them present their results in the best possible light. The experts at
Springer Nature Author Services can help you with manuscript preparation—
including English language editing, developmental comments, manuscript

formatting, figure preparation, translation, and more.

Get started and save 15%

You can also use our free Grammar Check tool for an evaluation of your work.

Please note that using these tools, or any other service, is not a requirement for
publication, nor does it imply or guarantee that editors will accept the article, or

even select it for peer review.

Chinese (A3)
IREAMA BRI TSR LUEIRF &R

NERELEBISRIR P AR O RRRRIER SRR, MR AIRERI RIS

BABRBHALEMMEEER. TFESARAREKIN, RE—EINSHFEEITMIILUR
A EEsEFI A TUER B IRYRRER. Springer Nature Author Services FYEZRAIE BN
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Japanese (458
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Ethical Responsibilities of Authors

This journal is committed to upholding the integrity of the scientific record. As
a member of the Committee on Publication Ethics (COPE) the journal will follow

the COPE guidelines on how to deal with potential acts of misconduct.

Authors should refrain from misrepresenting research results which could
damage the trust in the journal, the professionalism of scientific authorship,
and ultimately the entire scientific endeavour. Maintaining integrity of the
research and its presentation is helped by following the rules of good scientific

practice, which include*:

The manuscript should not be submitted to more than one journal for

simultaneous consideration.

The submitted work should be original and should not have been published

elsewhere in any form or language (partially or in full), unless the new work
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concerns an expansion of previous work. (Please provide transparency on the
re-use of material to avoid the concerns about text-recycling (‘self-

plagiarism’).

A single study should not be split up into several parts to increase the
quantity of submissions and submitted to various journals or to one journal

over time (i.e. ‘salami-slicing/publishing’).

Concurrent or secondary publication is sometimes justifiable, provided
certain conditions are met. Examples include: translations or a manuscript

that is intended for a different group of readers.

Results should be presented clearly, honestly, and without fabrication,
falsification or inappropriate data manipulation (including image based
manipulation). Authors should adhere to discipline-specific rules for

acquiring, selecting and processing data.

No data, text, or theories by others are presented as if they were the author’s
own (‘plagiarism’). Proper acknowledgements to other works must be given
(this includes material that is closely copied (near verbatim), summarized
and/or paraphrased), quotation marks (to indicate words taken from another
source) are used for verbatim copying of material, and permissions secured

for material that is copyrighted.

Important note: the journal may use software to screen for plagiarism.

Authors should make sure they have permissions for the use of software,

questionnaires/(web) surveys and scales in their studies (if appropriate).

Research articles and non-research articles (e.g. Opinion, Review, and
Commentary articles) must cite appropriate and relevant literature in

support of the claims made. Excessive and inappropriate self-citation or
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coordinated efforts among several authors to collectively self-cite is strongly
discouraged.

Authors should avoid untrue statements about an entity (who can be an
individual person or a company) or descriptions of their behavior or actions
that could potentially be seen as personal attacks or allegations about that

person.

Research that may be misapplied to pose a threat to public health or national
security should be clearly identified in the manuscript (e.g. dual use of
research). Examples include creation of harmful consequences of biological
agents or toxins, disruption of immunity of vaccines, unusual hazards in the

use of chemicals, weaponization of research/technology (amongst others).

Authors are strongly advised to ensure the author group, the Corresponding
Author, and the order of authors are all correct at submission. Adding and/or
deleting authors during the revision stages is generally not permitted, but in
some cases may be warranted. Reasons for changes in authorship should be
explained in detail. Please note that changes to authorship cannot be made
after acceptance of a manuscript.

*All of the above are guidelines and authors need to make sure to respect third
parties rights such as copyright and/or moral rights.

Upon request authors should be prepared to send relevant documentation or
data in order to verify the validity of the results presented. This could be in the
form of raw data, samples, records, etc. Sensitive information in the form of

confidential or proprietary data is excluded.

If there is suspicion of misbehavior or alleged fraud the Journal and/or Publisher

will carry out an investigation following COPE guidelines. If, after investigation,
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there are valid concerns, the author(s) concerned will be contacted under their
given e-mail address and given an opportunity to address the issue. Depending
on the situation, this may result in the Journal’s and/or Publisher’s

implementation of the following measures, including, but not limited to:

If the manuscript is still under consideration, it may be rejected and returned
to the author.

If the article has already been published online, depending on the nature and
severity of the infraction:
- an erratum/correction may be placed with the article

- an expression of concern may be placed with the article

- or in severe cases retraction of the article may occur.

The reason will be given in the published erratum/correction, expression of
concern or retraction note. Please note that retraction means that the article is
maintained on the platform, watermarked “retracted” and the explanation for
the retraction is provided in a note linked to the watermarked article.

The author’s institution may be informed

A notice of suspected transgression of ethical standards in the peer review
system may be included as part of the author’s and article’s bibliographic

record.

Fundamental errors

Authors have an obligation to correct mistakes once they discover a significant
error or inaccuracy in their published article. The author(s) is/are requested to

contact the journal and explain in what sense the error is impacting the article.
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A decision on how to correct the literature will depend on the nature of the error.
This may be a correction or retraction. The retraction note should provide

transparency which parts of the article are impacted by the error.

Suggesting / excluding reviewers

Authors are welcome to suggest suitable reviewers and/or request the exclusion
of certain individuals when they submit their manuscripts. When suggesting
reviewers, authors should make sure they are totally independent and not
connected to the work in any way. It is strongly recommended to suggest a mix
of reviewers from different countries and different institutions. When
suggesting reviewers, the Corresponding Author must provide an institutional
email address for each suggested reviewer, or, if this is not possible to include
other means of verifying the identity such as a link to a personal homepage, a
link to the publication record or a researcher or author ID in the submission
letter. Please note that the Journal may not use the suggestions, but suggestions
are appreciated and may help facilitate the peer review process.

( Backtotop M )

Authorship principles

These guidelines describe authorship principles and good authorship practices

to which prospective authors should adhere to.

Authorship clarified

The Journal and Publisher assume all authors agreed with the content and that
all gave explicit consent to submit and that they obtained consent from the
responsible authorities at the institute/organization where the work has been
carried out, before the work is submitted.

The Publisher does not prescribe the kinds of contributions that warrant
authorship. It is recommended that authors adhere to the guidelines for
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authorship that are applicable in their specific research field. In absence of
specific guidelines it is recommended to adhere to the following guidelines*:

All authors whose names appear on the submission

1) made substantial contributions to the conception or design of the work; or
the acquisition, analysis, or interpretation of data; or the creation of new
software used in the work;

2) drafted the work or revised it critically for important intellectual content;

3) approved the version to be published; and

4) agree to be accountable for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are appropriately
investigated and resolved.

* Based on/adapted from:

ICMJE, Defining the Role of Authors and Contributors,

Transparency in authors’ contributions and responsibilities to promote

integrity in scientific publication, McNutt at all, PNAS February 27, 2018

Disclosures and declarations

All authors are requested to include information regarding sources of funding,
financial or non-financial interests, study-specific approval by the appropriate
ethics committee for research involving humans and/or animals, informed
consent if the research involved human participants, and a statement on
welfare of animals if the research involved animals (as appropriate).
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The decision whether such information should be included is not only

dependent on the scope of the journal, but also the scope of the article. Work
submitted for publication may have implications for public health or general
welfare and in those cases it is the responsibility of all authors to include the

appropriate disclosures and declarations.

Data transparency

All authors are requested to make sure that all data and materials as well as
software application or custom code support their published claims and comply
with field standards. Please note that journals may have individual policies on
(sharing) research data in concordance with disciplinary norms and

expectations.

Role of the Corresponding Author

One author is assigned as Corresponding Author and acts on behalf of all co-
authors and ensures that questions related to the accuracy or integrity of any

part of the work are appropriately addressed.
The Corresponding Author is responsible for the following requirements:

ensuring that all listed authors have approved the manuscript before

submission, including the names and order of authors;

managing all communication between the Journal and all co-authors, before

and after publication;*
providing transparency on re-use of material and mention any unpublished

material (for example manuscripts in press) included in the manuscript in a

cover letter to the Editor;
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making sure disclosures, declarations and transparency on data statements

from all authors are included in the manuscript as appropriate (see above).

* The requirement of managing all communication between the journal and all
co-authors during submission and proofing may be delegated to a Contact or
Submitting Author. In this case please make sure the Corresponding Author is

clearly indicated in the manuscript.

Author contributions

In absence of specific instructions and in research fields where it is possible to
describe discrete efforts, the Publisher recommends authors to include
contribution statements in the work that specifies the contribution of every
author in order to promote transparency. These contributions should be listed
at the separate title page.

Examples of such statement(s) are shown below:

- Free text:

All authors contributed to the study conception and design. Material
preparation, data collection and analysis were performed by [full name], [full
name] and [full name]. The first draft of the manuscript was written by [full
name] and all authors commented on previous versions of the manuscript. All

authors read and approved the final manuscript.

Example: CRediT taxonomy:

- Conceptualization: [full name], ...; Methodology: [full name], ...; Formal
analysis and investigation: [full name], ...; Writing - original draft preparation:

[full name, ...]; Writing - review and editing: [full name], ...; Funding
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acquisition: [full name], ...; Resources: [full name], ...; Supervision: [full

namej,....

For review articles where discrete statements are less applicable a statement
should be included who had the idea for the article, who performed the
literature search and data analysis, and who drafted and/or critically revised the

work.

For articles that are based primarily on the student’s dissertation or thesis, it is

recommended that the student is usually listed as principal author:

A Graduate Student’s Guide to Determining Authorship Credit and Authorship
Order, APA Science Student Council 2006

Affiliation

The primary affiliation for each author should be the institution where the
majority of their work was done. If an author has subsequently moved, the
current address may additionally be stated. Addresses will not be updated or
changed after publication of the article.

Changes to authorship

Authors are strongly advised to ensure the correct author group, the
Corresponding Author, and the order of authors at submission. Changes of
authorship by adding or deleting authors, and/or changes in Corresponding
Author, and/or changes in the sequence of authors are not accepted after

acceptance of a manuscript.

Please note that author names will be published exactly as they appear on

the accepted submission!
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Please make sure that the names of all authors are present and correctly spelled,

and that addresses and affiliations are current.

Adding and/or deleting authors at revision stage are generally not permitted,
but in some cases it may be warranted. Reasons for these changes in authorship
should be explained. Approval of the change during revision is at the discretion
of the Editor-in-Chief. Please note that journals may have individual policies on

adding and/or deleting authors during revision stage.

Authoridentification

Authors are recommended to use their ORCID ID when submitting an article for

consideration or acquire an ORCID ID via the submission process.

Deceased or incapacitated authors

For cases in which a co-author dies or is incapacitated during the writing,
submission, or peer-review process, and the co-authors feel it is appropriate to
include the author, co-authors should obtain approval from a (legal)

representative which could be a direct relative.

Authorship issues or disputes

In the case of an authorship dispute during peer review or after acceptance and
publication, the Journal will not be in a position to investigate or adjudicate.
Authors will be asked to resolve the dispute themselves. If they are unable the
Journal reserves the right to withdraw a manuscript from the editorial process
or in case of a published paper raise the issue with the authors’ institution(s)
and abide by its guidelines.

Confidentiality

Authors should treat all communication with the Journal as confidential which

includes correspondence with direct representatives from the Journal such as
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Editors-in-Chief and/or Handling Editors and reviewers’ reports unless explicit

consent has been received to share information.

( Backtotop ™ )

Compliance with Ethical Standards

To ensure objectivity and transparency in research and to ensure that accepted
principles of ethical and professional conduct have been followed, authors
should include information regarding sources of funding, potential conflicts of
interest (financial or non-financial), informed consent if the research involved
human participants, and a statement on welfare of animals if the research

involved animals.

Authors should include the following statements (if applicable) in a separate
section entitled “Compliance with Ethical Standards” when submitting a paper:

Disclosure of potential conflicts of interest

Research involving Human Participants and/or Animals

Informed consent

Please note that standards could vary slightly per journal dependent on their
peer review policies (i.e. single or double blind peer review) as well as per
journal subject discipline. Before submitting your article check the instructions
following this section carefully.

The corresponding author should be prepared to collect documentation of
compliance with ethical standards and send if requested during peer review or
after publication.
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The Editors reserve the right to reject manuscripts that do not comply with the
above-mentioned guidelines. The author will be held responsible for false

statements or failure to fulfill the above-mentioned guidelines.

( Backtotop M >

Competing Interests

Authors are requested to disclose interests that are directly or indirectly related
to the work submitted for publication. Interests within the last 3 years of
beginning the work (conducting the research and preparing the work for
submission) should be reported. Interests outside the 3-year time frame must
be disclosed if they could reasonably be perceived as influencing the submitted
work. Disclosure of interests provides a complete and transparent process and
helps readers form their own judgments of potential bias. This is not meant to
imply that a financial relationship with an organization that sponsored the

research or compensation received for consultancy work is inappropriate.

Editorial Board Members and Editors are required to declare any competing
interests and may be excluded from the peer review process if a competing
interest exists. In addition, they should exclude themselves from handling
manuscripts in cases where there is a competing interest. This may include —
but is not limited to — having previously published with one or more of the
authors, and sharing the same institution as one or more of the authors. Where
an Editor or Editorial Board Member is on the author list we recommend they
declare this in the competing interests section on the submitted manuscript. If
they are an author or have any other competing interest regarding a specific
manuscript, another Editor or member of the Editorial Board will be assigned to
assume responsibility for overseeing peer review. These submissions are
subject to the exact same review process as any other manuscript. Editorial
Board Members are welcome to submit papers to the journal. These
submissions are not given any priority over other manuscripts, and Editorial

Board Member status has no bearing on editorial consideration.
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Interests that should be considered and disclosed but are not limited to the

following:

Funding: Research grants from funding agencies (please give the research
funder and the grant number) and/or research support (including salaries,
equipment, supplies, reimbursement for attending symposia, and other
expenses) by organizations that may gain or lose financially through

publication of this manuscript.

Employment: Recent (while engaged in the research project), present or
anticipated employment by any organization that may gain or lose financially
through publication of this manuscript. This includes multiple affiliations (if
applicable).

Financial interests: Stocks or shares in companies (including holdings of
spouse and/or children) that may gain or lose financially through publication of
this manuscript; consultation fees or other forms of remuneration from
organizations that may gain or lose financially; patents or patent applications

whose value may be affected by publication of this manuscript.

It is difficult to specify a threshold at which a financial interest becomes
significant, any such figure is necessarily arbitrary, so one possible practical
guideline is the following: "Any undeclared financial interest that could
embarrass the author were it to become publicly known after the work was
published."

Non-financial interests: In addition, authors are requested to disclose interests
that go beyond financial interests that could impart bias on the work submitted

for publication such as professional interests, personal relationships or personal
beliefs (amongst others). Examples include, but are not limited to: position on

editorial board, advisory board or board of directors or other type of
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management relationships; writing and/or consulting for educational purposes;

expert witness; mentoring relations; and so forth.

Primary research articles require a disclosure statement. Review articles
present an expert synthesis of evidence and may be treated as an authoritative
work on a subject. Review articles therefore require a disclosure statement.
Other article types such as editorials, book reviews, comments (amongst
others) may, dependent on their content, require a disclosure statement. If you
are unclear whether your article type requires a disclosure statement, please
contact the Editor-in-Chief.

Please note that, in addition to the above requirements, funding information
(given that funding is a potential competing interest (as mentioned above))
needs to be disclosed upon submission of the manuscript in the peer review
system. This information will automatically be added to the Record of
CrossMark, however it is not added to the manuscript itself. Under ‘summary
of requirements’ (see below) funding information should be included in the

‘Declarations’ section.

Summary of requirements

The above should be summarized in a statement and placed in a ‘Declarations’
section before the reference list under a heading of ‘Funding’ and/or
‘Competing interests’. Other declarations include Ethics approval, Consent,
Data, Material and/or Code availability and Authors’ contribution statements.

Please see the various examples of wording below and revise/customize the

sample statements according to your own needs.

When all authors have the same (or no) conflicts and/or funding it is sufficient

to use one blanket statement.

Examples of statements to be used when funding has been received:
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Partial financial support was received from [...]

The research leading to these results received funding from [...] under Grant

Agreement Nol...].
This study was funded by [...]

This work was supported by [...] (Grant numbers [...] and [...]

Examples of statements to be used when there is no funding:
The authors did not receive support from any organization for the submitted
work.
No funding was received to assist with the preparation of this manuscript.
No funding was received for conducting this study.

No funds, grants, or other support was received.

Examples of statements to be used when there are interests to declare:

Financial interests: Author A has received research support from Company
A. Author B has received a speaker honorarium from Company W and owns
stock in Company X. Author C is consultant to company Y.

Non-financial interests: Author C is an unpaid member of committee Z.

Financial interests: The authors declare they have no financial interests.
Non-financial interests: Author A is on the board of directors of Y and

receives no compensation as member of the board of directors.

Financial interests: Author A received a speaking fee from Y for Z. Author B
receives a salary from association X. X where s/he is the Executive Director.

Non-financial interests: none.

Financial interests: Author A and B declare they have no financial interests.
Author C has received speaker and consultant honoraria from Company M
and Company N. Dr. C has received speaker honorarium and research
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funding from Company M and Company O. Author D has received travel
support from Company O.
Non-financial interests: Author D has served on advisory boards for

Company M, Company N and Company O.

Examples of statements to be used when authors have nothing to declare:

The authors have no relevant financial or non-financial interests to disclose.

The authors have no competing interests to declare that are relevant to the

content of this article.

All authors certify that they have no affiliations with or involvement in any
organization or entity with any financial interest or non-financial interest in

the subject matter or materials discussed in this manuscript.

The authors have no financial or proprietary interests in any material

discussed in this article.

Authors are responsible for correctness of the statements provided in the
manuscript. See also Authorship Principles. The Editor-in-Chief reserves the

right to reject submissions that do not meet the guidelines described in this
section.

( Backtotop )

Utilization of plants, algae, fungi

This journal values stewardship, transparency, and adhering to governance
with regards to collecting and utilizing specimens and conducting experiments

and/or field studies. Therefore the journal sets out the following guidelines:

Field studies involving genetically engineered plants must be conducted in
accordance with national or local legislation and, if applicable, the manuscript
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needs to include a statement specifying the appropriate permissions and/or

licences.

Authors utilizing genetic plant resources received via local suppliers/collectors,
such as species collected from protected areas or endangered species with
medical importance, must conduct their experiments following the Nagoya

Protocol (as part of the Convention on Biological Diversity).

Authors whose research is focusing on quarantine organisms (i.e. harmful or
pest organisms, including plant pathogens) should adhere to national
legislation and notify the relevant National Plant Protection Organization of
new findings before publication. More information can be found via the

International Plant Protection Convention.

In principle, it is recommended that authors comply with:

The International Union for Conservation of Nature (IUCN) Policy Statement

on Research Involving Species at Risk of Extinction and consult the IUCN red

list index of threatened species

Convention on the Trade in Endangered Species of Wild Fauna and Flora

Voucher specimens ensure that the identity of organisms studied in the field or
in laboratory experiments can be verified, and ensure that new species concepts
can be applied to past research. Voucher specimens documenting all
investigated accessions (for population samples at least one specimen per
population) are to be deposited in a public herbarium, for example: Index
Herbariorum, or other public collection providing access to deposited material.

Information on the voucher specimen and who identified it must be included in
the manuscript such as Genus name, species name, author, and year of
publication.

Names of plants, algae and fungi
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Manuscripts containing new taxon names or other nomenclatural acts must

follow the guidelines set by the International Code of Nomenclature for algae,

fungi, and plants.

Authors describing new fungal taxa should register the names with a
recognized repository, such as Mycobank, and request a unique digital

identifier which should be included in the published article.

( Backtotop M >

Research Data Policy and Data Availability Statements

This journal follows Springer Nature research data policy. Sharing of all relevant

research data is strongly encouraged and authors must add a Data Availability

Statement to original research articles.

Research data includes a wide range of types, including spreadsheets, images,
textual extracts, archival documents, video or audio, interview notes or any

specialist formats generated during research.

Data availability statements

All original research must include a data availability statement. This statement
should explain how to access data supporting the results and analysis in the
article, including links/citations to publicly archived datasets analysed or

generated during the study. Please see our full policy here.

If it is not possible to share research data publicly, for instance when individual
privacy could be compromised, this statement should describe how data can be
accessed and any conditions for reuse. Participant consent should be obtained

and documented prior to data collection. See our guidance on sensitive data for

more information.
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When creating a data availability statement, authors are encouraged to consider
the minimal dataset that would be necessary to interpret, replicate and build

upon the findings reported in the article.

Further guidance on writing a data availability statement, including examples,

is available at:

Data availability statements

Data repositories

Authors are strongly encouraged to deposit their supporting data in a publicly
available repository. Sharing your data in a repository promotes the integrity,
discovery and reuse of your research, making it easier for the research

community to build on and credit your work.

See our data repository guidance for information on finding a suitable

repository.

We recommend the use of discipline-specific repositories where available. For a
number of data types, submission to specific public repositories is mandatory.

See our list of mandated data types.

The journal encourages making research data available under open licences
that permit reuse. The journal does not enforce use of particular licences in
third party repositories. You should ensure you have necessary rights to share
any data that you deposit in a repository.

Datacitation

The journal recommends that authors cite any publicly available data on which

the conclusions of the paper rely. This includes data the authors are sharing
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alongside their publication and any secondary data the authors have reused.
Data citations should include a persistent identifier (such as a DOI), should be
included in the reference list using the minimum information recommended by
DataCite (Dataset Creator, Dataset Title, Publisher [repository], Publication
Year, Identifier [e.g. DOI, Handle, Accession or ARK]) and follow journal style.

See our further guidance on citing datasets.

Research data and peer review

If the journal that you are submitting to uses double-anonymous peer review
and you are providing reviewers with access to your data (for example via a
repository link, supplementary information or data on request), it is strongly
suggested that the authorship in the data is also anonymised. There are data
repositories that can assist with this and/or will create a link to mask the

authorship of your data.

Support with research data policy

Authors who need help understanding our data sharing policy, finding a
suitable data repository, or organising and sharing research data can consult
our Research Data Helpdesk for guidance.

See our FAQ page for more information on Springer Nature’s research data
policy.

C Backtotop )

After acceptance

Upon acceptance, your article will be exported to Production to undergo
typesetting. Shortly after this you will receive two e-mails. One contains a
request to confirm your affiliation, choose the publishing model for your article,

as well as to arrange rights and payment of any associated publication cost. A
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second e-mail containing a link to your article’s proofs will be sent once

typesetting is completed.

Article publishing agreement

Depending on the ownership of the journal and its policies, you will either grant
the Publisher an exclusive licence to publish the article or will be asked to

transfer copyright of the article to the Publisher.

Offprints

Offprints can be ordered by the corresponding author.

Colorillustrations

Online publication of color illustrations is free of charge. For color in the print
version, authors will be expected to make a contribution towards the extra
costs.

Proof reading

The purpose of the proof is to check for typesetting or conversion errors and the
completeness and accuracy of the text, tables and figures. Substantial changes
in content, e.g., new results, corrected values, title and authorship, are not

allowed without the approval of the Editor.

After online publication, further changes can only be made in the form of an
Erratum, which will be hyperlinked to the article.

Online First

The article will be published online after receipt of the corrected proofs. This is
the official first publication citable with the DOI. After release of the printed

version, the paper can also be cited by issue and page numbers.
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Open Choice

Open Choice allows you to publish open access in more than 1850 Springer
Nature journals, making your research more visible and accessible immediately
on publication.

Article processing charges (APCs) vary by journal — view the full list

Benefits:

Increased researcher engagement: Open Choice enables access by anyone

with an internet connection, immediately on publication.

Higher visibility and impact: In Springer hybrid journals, OA articles are
accessed 4 times more often on average, and cited 1.7 more times on

average™.

Easy compliance with funder and institutional mandates: Many funders
require open access publishing, and some take compliance into account

when assessing future grant applications.

It is easy to find funding to support open access — please see our funding and

support pages for more information.

*) Within the first three years of publication. Springer Nature hybrid journal OA
impact analysis, 2018.

Open Choice

Funding and Support pages

Copyright
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Open Choice articles do not require transfer of copyright as the copyright
remains with the author. In opting for open access, the author(s) agree to
publish the article under a Creative Commons license. Details of the OA licences
offered to authors can be found on the individual journal website, in the

journal's How to publish with us guide.

( Backtotop M >

Open access publishing

To find out more about publishing your work Open Access in European Journal of
Forest Research, including information on fees, funding and licences, visit our

Open access publishing page.

( Backtotop M )
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