
1 of 8Biotropica, 2025; 57:e70119
https://doi.org/10.1111/btp.70119

Biotropica

NATURAL HISTORY FIELD NOTE

The Search for Champion Lianas: The Largest Lianas on 
Six Continents
Stefan A. Schnitzer1,2   |  Begüm Kaçamak3,4  |  Isaac Zombo5  |  Vivek Pandi6   |  Patrick Addo-Fordjour7  |  Ya-Jun Chen8  |  
Alfredo Di Filippo9  |  Warren Y. Brockelman10  |  Anuttara Nathalang11  |  Ernesto Gianoli12  |  Maria M. Garcia Leon1  |  
Boris Bernal1  |  Emma Mackintosh13  |  Geertje van der Heijden14  |  Hideki Mori15  |  Christopher J. Davis16  |  Jacob D. J. Peters17  |  
Rahmad B. Zakaria18  |  Guillermo Ibarra-Manríquez19   |  Santiago Sinaca-Colín19  |  Wirong Chanthorn10  |  Gabriel A. Dabo20  |  
Francis E. Putz13,21   |  Andrew R. Marshall13,22,23  |  David M. DeFilippis1   |  Felipe Mello1  |  Annik Schnitzler24  |  
Christian Dronneau25  |  Naveen Babu Kanda11,26,27  |  Narayanaswamy Parthasarathy26   |  Hannes P. T. De Deurwaerder28

1Department of Biological Sciences, Marquette University, Milwaukee, Wisconsin, USA  |  2Smithsonian Tropical Research Institute, Balboa, 
Panama  |  3AMAP, Univ. Montpellier, IRD, CNRS, CIRAD, INRAE, Montpellier, France  |  4Cirad, UPR Forêts et Sociétés, Montpellier, France  |  5Olam 
Agri, Ouesso, Republic of the Congo  |  6Manipal Centre for Natural Sciences, Centre of Excellence, Manipal Academy of Higher Education, Manipal, 
Karnataka, India  |  7Department of Theoretical and Applied Biology, College of Science, Kwame Nkrumah University of Science and Technology, 
Kumasi, Ghana  |  8Yunnan Key Laboratory of Forest Ecosystem Stability and Global Change, Xishuangbanna Tropical Botanical Garden, Chinese 
Academy of Sciences, Mengla, Yunnan, China  |  9Department of Agriculture and Forest Science (DAFNE), Università degli Studi della Tuscia, Viterbo, 
Italy  |  10Department of Environmental Technology and Management, Faculty of Environment, Kasetsart University, Bangkok, Thailand  |  11National 
Biobank of Thailand, National Science and Technology Development Agency, Pathum Thani, Thailand  |  12Department of Biological Sciences, Tarleton 
State University, Stephenville, Texas, USA  |  13Forest and People Research Centre, University of the Sunshine Coast, Sippy Downs, Queensland, 
Australia  |  14School of Geography, University of Nottingham, Nottingham, UK  |  15Forestry and Forest Products Research Institute, Tsukuba, 
Ibaraki, Japan  |  16Department of Biological Sciences, University of Pittsburgh, Pittsburgh, Pennsylvania, USA  |  17The Forest School, Yale School 
of the Environment, New Haven, Connecticut, USA  |  18School of Biological Sciences, Universiti Sains Malaysia, Penang, Malaysia  |  19Insituto de 
Investigaciones en Ecosistemas y Sustentabilidad, Universidad Nacional Autónoma de México, Morelia, Michoacán, México  |  20Nigerian Montane 
Forest Project, Ngel Nyaki, Taraba State, Nigeria  |  21Department of Biology, University of Florida, Gainesville, Florida, USA  |  22Reforest Africa, 
Mang'ula, Tanzania  |  23Flamingo Land, Kirby Misperton, Yorkshire, UK  |  24Association Francis Hallé, Metz, France  |  25Ligue pour la Protection 
de Oiseaux, Rochefort, France  |  26Department of Ecology and Environmental Sciences, School of Life Sciences, Pondicherry University, Puducherry, 
India  |  27Department of Ecology, French Institute of Pondicherry, Puducherry, India  |  28Department of Forest Resources and Environmental Conservation, 
Virginia Tech, Blacksburg, Virginia, USA

Correspondence: Stefan A. Schnitzer (s1@mu.edu)

Received: 29 November 2024  |  Revised: 6 September 2025  |  Accepted: 29 September 2025

Associate Editor: Rhett D. Harrison   |  Handling Editor: Margaret Metz 

Funding: Financial support for liana censuses in Panama was provided by the US National Science Foundation through grants DEB 06-13666, 08-
45071, 10-19436, 12-58070, 18-22473, 20-01799, and IOS 15-58093. An Anne McLaren Fellowship from the University of Nottingham and Centre National 
de la Recherche Scientifique (CNRS) funding supported G.H. H.P.T.D.D. was funded by the Carbon Mitigation Initiative at Princeton University. The 
ForestGEO Research Grant Program sponsored the Ngel Nyaki Liana Census, supporting G.A.D. E.M. was supported by Australian Research Council grant 
FT17010027.

Keywords: climbing plants | maximum size | temperate forests | tropical forests | woody vines

ABSTRACT
Determining species' maximum sizes provides valuable insights into their ecology, natural history, and potential ecosystem 
contributions. Using both plot-based and forest-wide surveys on six continents, we document the largest “Champion” liana ever 
recorded (866 mm diameter) from an African forest, as well as continental Champions Lianas from around the world.
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1   |   Introduction

The largest individuals in a community play a critical role in 
ecosystem structure and function. In forests, for example, the 
largest trees contribute disproportionately to ecosystem pro-
cesses such as carbon sequestration and storage (Luyssaert 
et  al.  2008; Mildrexler et  al. 2020) and they provide complex 
heterogeneous environments that maintain animal diversity 
and abundance (Lindenmayer and Laurance  2017; Dudinszky 
et al. 2021; Mildrexler et al. 2023). Differences in maximum size 
among species may reveal predictable variation in functional 
traits and biomass allocation patterns (Kaçamak et  al.  2022), 
demography and natural history strategies (Savage et al. 2004; 
Schnitzer et  al.  2023), and physiological constraints on maxi-
mum size and growth rate (Koch et al. 2004). Determining the 
sizes of the largest individuals also provides valuable insights 
for estimating forest age, disturbance history, and the ideal con-
ditions for optimal plant growth or longevity (Lee et al. 2023).

For trees, the largest individuals have been studied and docu-
mented for decades, providing extensive knowledge of species-
specific maximum diameter, height, and crown breadth 
(e.g., Sillett et  al.  2010; Shenkin et  al.  2019). For example, the 
“Champion Trees” program, which was established in 1940 
in the USA to identify and track the largest individuals of se-
lect tree species (https://​www.​ameri​canfo​rests.​org/​champ​ion-​
trees/​​), is now an international effort (Hemp et al. 2017). With 
their immense trunks and crown dimensions, the largest trees 
sequester and store a disproportionate amount of forest carbon 
(Stephenson et al. 2014; Ali et al. 2019). Large trees are also no-
table for the visceral reactions that they evoke, engaging pub-
lic interest and promoting environmental awareness and forest 
conservation (e.g., Preston 2008; Gilhen-Baker et al. 2022).

Apart from trees, however, there is little information on the 
maximum sizes of other plant growth forms. For example, there 
are no systematic records of maximum liana size, even though 
lianas are commonly second only to trees in biomass, and they 
can have substantial effects on forest diversity, development, and 
dynamics (Kusakabe et al. 2023; Ngute et al. 2024). Lianas com-
pete intensely with trees (Toledo-Aceves 2015; Schnitzer 2018; 
Medina-Vega et  al.  2022) and thus can strongly influence for-
est carbon dynamics (van der Heijden et al. 2013, 2015; Centre 
National de la Recherche Scientifique Durán et al. 2015; Estrada-
Villegas et al. 2020; Peters et al. 2023). Large lianas may have 
particularly outsized effects on forest processes due to their abil-
ity to compete with many trees simultaneously (Putz 1984; Mori 
et al. 2018). Furthermore, by connecting multiple tree canopies, 
large lianas increase forest canopy complexity and thereby en-
hance animal diversity (Adams et  al.  2019; Odell et  al.  2019). 
Given that lianas are common in many forests (Schnitzer and 
Bongers 2002; Ngute et al. 2024), where their density appears to 
be increasing (Phillips et al. 2002; Schnitzer and Bongers 2011; 
Rueda-Trujillo et  al.  2024), determining maximum liana size 
may provide a more complete understanding of forest ecology.

Few studies have reported maximum liana sizes or focused 
exclusively on the largest individuals (Schnitzer et  al.  2023, 
2024). The search for Champion Lianas has been further im-
peded by the rarity of these forest giants, since most liana stems 
are narrow and large lianas are exceedingly uncommon. For 

example, there are only ~10 lianas with a diameter ≥ 100 mm 
per hectare in tropical forests, and far fewer lianas in larger size 
classes (Phillips et al. 2002; Schnitzer et al. 2021; Ek-Rodríguez 
et  al.  2022). Lianas larger than 400 mm diameter are rarely 
found in even the largest plot-based studies (e.g., Parthasarathy, 
Vivek, et al. 2015; Addo-Fordjour et al. 2017), leading to uncer-
tainties about the maximum size that lianas can attain.

We created the Champion Liana competition at (www.​Liana​
Ecolo​gyPro​ject.​com)  with the goal of determining the maxi-
mum sizes and identities of the world's largest lianas and how 
they vary among continents. We used our published and unpub-
lished datasets, as well as “extra-plot” field surveys designed to 
discover the largest naturally occurring lianas. Here, we present 
the first list of naturally growing Champion Lianas, with the 
anticipation that even larger candidates will be discovered and 
reported.

2   |   Methods

We searched for Champion Lianas using two distinct strate-
gies. First, we examined our records from plot-based censuses 
from tropical regions in Africa, Australia, Central America, 
South America, South Asia, and Southeast Asia and from tem-
perate regions in North America, South America, Europe, and 
East Asia (Japan). Because even the largest plot-based studies 
cover relatively little forest area, our second strategy was to 
use targeted searches to find and measure both undiscovered 
and previously reported but undocumented naturally growing 
large lianas. We used these “extra-plot” surveys to systemat-
ically search large expanses of forest to increase the probabil-
ity of finding a Champion Liana. All Champion Lianas were 
climbing plants with true secondary (woody) growth, remained 
rooted in the ground (as opposed to hemi-epiphytes), and relied 
on external support to climb toward the canopy (Schnitzer and 
Bongers 2002). We standardized measurements among individ-
uals by measuring liana diameter 130 cm along the stem from 
the final rooting point following established liana census proto-
cols (Gerwing et al. 2006; Schnitzer et al. 2008).

3   |   Results

The Champion Lianas presented in this study had enormous 
maximum diameters and were significantly larger than pre-
viously reported lianas. The world Champion Liana was an 
866 mm diameter Entada gigas (Fabaceae) found in an “extra-
plot” survey along a forest-dynamics transect in Loundoungou, 
an old-growth lowland tropical moist forest in northern Republic 
of Congo, Africa (Figure  1A; Table  1). In tropical Asia, there 
were two Champion Lianas: a 640 mm diameter Spatholobus 
harmandii (Fabaceae) from the seasonal evergreen tropical for-
est of the Mo Singto Forest Dynamics Plot located in Khao Yai 
National Park, Thailand (Figure 1B), and a 640 mm Spatholobus 
suberectus growing in a subtropical monsoon evergreen broad-
leaved forest in Yunnan, southwest China. In South Asia, the 
Champion was a 503 mm Entada rheedei from a rainforest frag-
ment of Agumbe, Western Ghats, southern India. The American 
Champion liana was a 580 mm diameter Entada gigas, in the 
Mamoni Valley Preserve (Reserva valle del Mamoni) in eastern 

https://www.americanforests.org/champion-trees/
https://www.americanforests.org/champion-trees/
http://www.LianaEcologyProject.com
http://www.LianaEcologyProject.com
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Panama (Figure 1C). The Australian Champion was a 244 mm 
Entada phaseoloides from lowland tropical moist forest in 
Mission Beach, northeast Queensland (Mackintosh et al. 2024). 
There were other notably large lianas growing in forests through-
out the tropics (Table 1), as well as a 541 mm diameter cultivated 
Entada pursaetha (synonymous with Entada rheedei) on a uni-
versity campus in Bengaluru, India (Maheshwari et al. 2009).

Temperate lianas were smaller than their tropical counter-
parts, yet still able to reach extremely large sizes. The temperate 
Champion was a 430 mm diameter Hedera helix (Araliaceae) in 
Regalon Gorges, southeastern France (Figure 1D; Table 1). The 
next largest temperate liana was a 404 mm diameter Wisteria flo-
ribunda (Fabaceae) found in a 6-ha sampling plot in the broad-
leaved deciduous old-growth forest of the Ogawa Forest Reserve, 

FIGURE 1    |    Champion lianas: (A) the largest liana recorded to date—866 mm diameter Entada gigas, Fabaceae (Republic of Congo). The inset 
shows the diameter measurement. (B) A 640 mm diameter Spatholobus harmandii, Fabaceae (Thailand). (C) A 580 mm diameter Entada gigas, 
Fabaceae (Panama). (D) The temperate Champion Liana—430 mm diameter Hedera helix, Araliaceae (France); (E) A 404 mm diameter Wisteria flo-
ribunda, Fabaceae (Japan); (F) A 375 mm diameter Hydrangea serratifolia, Hydrangeaceae (Chile). The diameters of champion liana stems were mea-
sured 1.3 m from the most distal rooting point, as indicated by the arrow in the final panel (F). Photo credits: (A) B. Kaçamak, (B) W.Y. Brockelman, 
(C) S.A. Schnitzer, (D) A. Schnitzler, (E) H. Mori, and (F) E. Gianoli.
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Japan (Figure 1E; Mori et al. 2016). Allen et al. (1997) reported 
a 400 mm Campsis radicans in the old-growth Congaree swamp 
forest in southeastern USA. A 375 mm Hydrangea serratifo-
lia (Hydrangeaceae) was reported from evergreen rainforest 
of Puyehue National Park, southern Chile (Figure 1F; see also 
Jiménez-Castillo and Lusk  2009). In a warm temperate old-
growth beech-dominated forest in Foresta Umbra, Italy, where 
large-diameter Hedera (200–230 mm) were common, A. Di 
Filippo found a 265 mm Hedera helix. In temperate forests of 
North America, large-diameter Vitis species (Vitaceae) were 
reported from Michoacán, Mexico (227 mm) and Pennsylvania, 
USA (225 mm; Table 1).

4   |   Discussion

The Champion Lianas of the tropical continents were all le-
gumes (Fabaceae) in the genera Entada and Spatholobus. Three 
of the six next largest lianas were also legumes (Machaerium, 
Entada, and Dalbergia; Table  1), indicating that leguminous 
tropical lianas tend to be the largest in tropical forests. By con-
trast, temperate Champion Liana species and families varied by 
continent (Table  1). Why the largest lianas are all legumes in 
the tropics but not the temperate zone is not known. For most 
liana species, little is known about the limits of stem size and 
how maximum stem size varies with anatomy, physiology, and 
life-history strategy (Schnitzer et al. 2023). Further research on 
how liana species vary in maximum size, the limitations of max-
imum size, and the tradeoffs between maximum size and per-
formance may provide insights into key functional differences 
among species and whether these differences are important for 
species coexistence (Mello et al. 2020).

Champion Lianas were exceedingly uncommon in our data-
sets, and even stems reaching 200 mm diameter constituted 
only a small fraction (0.03%–0.08%) of the liana stems in any 
forest. For example, of the 6206 liana stems ≥ 10 mm diame-
ter in 5.76 ha of Congolese forest at Loundoungou, only two 
were 200 mm diameter or larger (Kaçamak et al. 2025). Of the 
86,723 total liana stems ≥ 10 mm diameter rooted in the BCI 50-
ha plot, Panama, only 27 were ≥ 200 mm diameter (Schnitzer 
et al. 2023). Similarly low proportions of large (≥ 200 mm) lianas 
were found in Australia (Mackintosh et  al.  2024), peninsular 
India (Parthasarathy, Muthuramkumar, et  al.  2015), Thailand 
(W. Y. Brockelman, unpublished), and Ghana and Malaysia 
(Addo-Fordjour et  al.  2017). Stems reaching 400 mm diameter 
and larger were vanishingly rare in all forests.

Maximum stem diameter likely varies with the level of forest 
disturbance; forests that experience periodic natural distur-
bance from strong storms likely have smaller maximum stem 
sizes. For instance, the relatively small size of the Australian 
Champion liana may be due to frequent cyclone damage in 
Australian wet forests (Mackintosh et  al.  2024), which limits 
both maximum tree and liana stem sizes. Anthropogenic distur-
bance can also limit maximum size. Many forests are managed 
by local communities, which may selectively harvest lianas or 
prioritize tree growth over liana survival, resulting in the loss of 
large liana stems.

Large lianas may have an extensive influence on the surround-
ing forest by colonizing dozens of tree crowns and competing for 
light over large swaths of forest. For example, in an old-growth 
forest on BCI, Putz  (1984) tracked a 510 mm diameter Entada 
gigas liana through the crowns of 47 canopy trees and estimated 
that it covered ~0.5 ha of forest (see also Mori et al. 2018). These 
large lianas compete for light and reduce tree growth (Estrada-
Villegas et al. 2022; Finlayson et al. 2022), thereby limiting tree 
and whole-forest carbon uptake and storage (van der Heijden 
et  al.  2013; Peters et  al.  2023). Because large lianas have ex-
tensive root systems and highly conductive vascular systems 
to supply their vast crowns of leaves (Ewers et  al.  1991), they 
may compete intensely with trees for belowground resources 
(Schnitzer et al. 2005; Putz 2023) and influence forest water dy-
namics (Zhu and Cao 2009; Chen et al. 2015; Reid et al. 2015). 
Large lianas may severely reduce canopy tree reproduction 
(Kainer et al. 2014; Garcia-Leon et al. 2018), possibly influenc-
ing tree population demography.

Large lianas also have positive effects on forest ecosystems. By 
connecting many tree crowns together, large lianas provide 
habitat and enhance forest connectivity, which benefits animal 
species and thus increases wildlife diversity (Montgomery and 
Sunquist 1978; Adams et al. 2019, Marshall et al. 2020). Lianas 
themselves add enormous species diversity to the forest canopy 
(Schnitzer and DeFilippis 2025), which increases the diversity 
of specialist invertebrates (Ødegaard  2001; Odell et  al.  2019). 
Leguminous lianas may contribute significantly to forest ni-
trogen fixation; in a Brazilian Atlantic Forest, lianas fixed a 
considerable proportion of total forest nitrogen (Winbourne 
et al. 2025), and all tropical Champion Lianas were legumes.

The search for Champion Lianas has only begun and, to date, 
relatively little forest area has been explored. With motivation 
to discover and publish large liana data, we are confident that 
new Champion Lianas will be documented—possibly even in-
dividuals exceeding 1 m diameter. To find the next generation 
of Champion Lianas, we recommend forest-wide searches that 
are not restricted by plot or political boundaries. Because of the 
rarity of large lianas, these extra-plot surveys are necessary to 
increase the probability of finding the largest forest lianas. We 
challenge ecologists, botanists, naturalists, and nature enthusi-
asts to submit their large liana records with photographic evi-
dence of the stem diameter measurement 1.3 m above the roots 
(Gerwing et al. 2006; Schnitzer et al. 2008) at Liana​Ecolo​gyPro​
ject.​com, where we host the Champion Liana competition.
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