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Increasing liana abundance and biomass in tropical forests:
emerging patterns and putative mechanisms

Abstract
Tropical forests are experiencing larpe-seale structural changes, the most apparent of which may be the icrease

in liana (woody vine) abundance and biomass. Lianas permeate most lowland tropical forests, where they can

have a huge effect on tree diversity, recruitment, growth and survival, which, in tum, can alter tree community
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Irstitute, Apartade 2072, Balloa,
Republic of Panama
* Centre for

pasition, carbon storage and carbon, nurmient and warer fluxes. Consequently, increasing liana abundance
and biomass have potentially profound  mmifications for tropical forst composition and  functioning,.
Currently, eight studies support the pattem of increasing liana abundance and bionass in American topical and
subtropical forests, whereas two studics, both from Africa, do not. The putative mechanisms to cxplain
increasing lian

inchulde increasing cvapotranspirative demand, increasing forest disturbance and umover,

changes in land use and fragmentation and clevated atmosphenc €Oy Fach of these mechanisms probably

Ecosystem Studies, PO Box 47, 6700
AR Wageningen, The Netherlards
*Comespondence: F-mail:
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© L to the observed patterns of increasing liana abundance and biomass, and the mechanisms are likely

tw be interrelated and synergisuc. To determine whether hana increases are occurming throughourt the wopics
and w determine the mechanisms responsible for the observed partems; 8 widespread nerwork of linge-seale,

lemige-term plots © with obse and studies that more directly

mnvestigate the putative mechanisms are essential.

Competition for water resource
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HYPOTHESIS:

“There is strong below ground competition for the same water resources between
lianas and trees”
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Framework
Dual isotope-based studies: 6180 & 62H

Oxygen Isotopes

= d

16 18
O Isotope O Isotope Deuterium
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Dual isotope-based studies: 6180 & 62H
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Dual isotope-based studies: 6180 & 62H
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Framework
Dual isotope-based studies: 6180 & 62H
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Dual isotope-based studies: 6180 & 62H
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Framework
Dual isotope-based studies: 6180 & 62H
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Setup s

Period:
=  (Qct. 2015

Catchments:
=  White Sand (Sand)
= Oxysol (Clay)

Soil samples:
= 6 soil cores per catchment
= 0.1-0.2-0.3-0.45-0.6-0.9-1.2-1.8m

Suriname T

Tree samples:
= cored xylem samples
Brésil
Liana samples:
= in situ branch collection

0 125 25
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Results
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Results

Backtracking the source

~ . as . 2 . .
5180 Global prediction of 6, and §°H-6"%0 evaporation slopes for lakes
& and soil water accounting for seasonality
&7 J. J. Gibson,"? S. J. Birks,>* and T. W. D. Edwards*
/’/ Received 19 April 2007, revised 21 January 2008, accepted 7 February 2008, published 28 June 2008,
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Results
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Results

Plausible explanation lies in seasonal replenishment of water compartments

Suzini data
Year: 1995
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Results

Backtracking extractable range
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Results

Plausible explanation in the difference in mycorrhizal colonization

Oecologia (2016) 180:1037-1047
DOI 10.1007/s00442-015-3410-7
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HIGHLIGHTED STUDENT RESEARCH

Root and leaf traits reflect distinct resource acquisition strategies

in tropical lianas and trees

Courtney G. Collins'® - S. Joseph Wright? - Nina Wurzburger'
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Compared to trees, lianas possessed higher specific leaf
area, specific root length, root branching intensity, and
root nitrogen (N) and phosphorus (P) concentrations, and
lower leaf and root tissue density, leaf and root carbon (C),
root diameter, root C:P and N:P, and mycorrhizal coloniza-
tion. Our study provides new evidence that liana leaf and
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Conclusion

', ; = Lianas and trees tap different precipitation water
source, with lianas tapping heavier water

= Different isotopic singature in lianas and trees might
be linked to seasonaly replenishment of specific
water compartments

% = Trees seem to have a broader extractable range
(mobile-static water)
- probably linked to the interaction with
mycorrhizae

Dual isotope study is a usefull and easy practice in
ecohydrology studies and understanding
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