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Introduction 
 
Imagine visiting a tropical rainforest.  You 
may expect to see tall trees, dense 
undergrowth, large insects, and maybe even a 
monkey or sloth.  Think back to the cartoons 
and movies you have seen, or other forests 
you have visited… how about vines?  They are 
called lianas to be more precise.  Lianas, or 
woody vines, twine and twist among the trees 
in tropical forests, and they make tropical 
forests look and feel much different from 
their temperate forest counterparts.  Lianas 
are a hot topic of current ecological study in 
many parts of the world.  In fact, people have 
studied lianas in North America, Central 
America, Africa, and even Europe.  One 
principle researcher, Dr. Stefan Schnitzer of 
University of Wisconsin–Milwaukee, thinks 
that this work is so interesting and important 
that he applied for money to help teachers 
find out more about lianas and their role in 
the maintenance of diversity as well as global 
climate change!  Read on to find out more. 
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What is a liana? 
 
A liana  is a woody vine.  It grows from the 
forest floor from a seed or as a branch of a 
fallen liana stem and uses trees to support it 
on its way up into the forest canopy.   Lianas 
are what some people refer to as structural or 
architectural parasites.  They use the trees 
around it to support it in order to get to one 
big limiting factor in the tropics – sunlight.   A 
liana that is seemingly quite small, only about 
as fat around as your wrist, can spread over 
the crown of one or several canopy trees – 
sunning its’ own leaves and limiting the 
amount of sunlight to the tree that is 
providing the structural support for it. 
 
Lianas grow year after year and are specially 
adapted to be fierce competitors in the forest. 
That’s right, rain forests are no place for 
wimps. 
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How do lianas grow? 

 
Propagation 
Trees generally grow from seeds. Lianas grow 
from both seeds and from clonal stems. Clonal 
stems, which grow from lianas that fall out of 
the canopy to the ground, increase their 
individuals by falling into a gap in the forest, 
and re-rooting – essentially creating 
‘mini-me’s’. Cloning to increase the number of 
individual lianas is an important factor in their 

success in gaps, along forest edges, and in 
other disturbed areas.  Most disturbances on 
Barro Colorado Island (BCI) occur for natural 
reasons, when a tree falls, death due to disease, 
or the occasional lightning strike. In the 
Schnitzer lab’s study of the BCI 50 hectare 
plot, roughly the area of 200 football fields, (1 
hectare = 100m X 100m, or 2.41 acres) they 
counted 67,500 rooted liana stems.  More than 
20,000 of these were ‘mini-me’ clonal stems.  
 
 

Grabbing hold 
Once lianas 
germinate (either 
from seed or as a 
clonal stem) and 
begin to grow from 
the forest floor, like 
most plants they 
seek the sun.  The 
sun is essential for 
photosynthesis, the 
process whereby 

plants make their own food.  As they climb to 
the sunny spots in the forest, lianas use the 
architecture of other plants to move upwards. 
They grab on to anything they can to attain 
their goal (just like a good student!), and 
different liana species employ different 
adaptations.  
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● stem twinning – twisting around the 
other plant with its’ stem 

● clasping tendrils – arm-like structures 
that reach out to the other plant and 
twist around them 

● leaf and branch modifications 
● thorns and spines that attach lianas to 

the structural host 
● downward pointing adhesive hairs – 

small sticky hairs that grow downward 
from the stem, branches, or tendrils of 
the liana that hold it to the other plant 

● adhesive advantageous roots – roots that 
grow from the stem of the plant as 
necessary. Their sticky quality allows 
them to stay fixed to the host plant. 

Upon noting these different adaptations for 
climbing on other plants, scientists wondered, 
are climbing mechanisms favored by a certain 
age of forest?  They noticed that there were 
more lianas that used clasping tendrils in 
younger forests where there were smaller trees 
to latch on to.  Conversely, they noticed that in 
older forests there were increasingly more 
lianas that used the stem twining method. 
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Interesting!  Which conditions do you think 
would favor having adhesive hairs or roots? 
 
Healthy competition – will lianas take over 
the world (with the cockroaches)? 

 
Scientists 
have 
wondered 
what other 
qualities 
lianas have 
that make 
them so 
plentiful in 
the tropics 
and 
throughout 
the world? 
One possible 

reason for their success may be that they have 
an extensive root system and a very efficient 
vascular  system .  The xylem  and phloem , the 
straw-like structures that move water, 
nutrients and food throughout a plant, are 
especially wide in lianas.  This is one way that 
they move large amounts of water over great 
distances.  This quality gave rise to the Dry 
Season Growth Advantage Hypothesis, which 
you’ll read about in Big Question #3.   
 

Lianas in the tropics vs. lianas in temperate 
forests. 
 
In addition to over 160 species of liana which 
have been identified on tropical Barro 
Colorado Island alone, you may be surprised 
to learn that there are also lianas in temperate 
climates, but not nearly as diverse in their 
numbers. In fact one liana abundance study 
done in Southeastern Wisconsin had just 
seven species of liana. The unique vascular 
systems may also be a reason that there are 
significantly fewer species of lianas in 
temperate climates where there are freezing 
temperatures in the winter.   
 
Consider filling a bottle with water and putting 
it in the freezer – if there is not space for the 
water to expand as it freezes, the bottle 
explodes.   The same happens to xylem and 
phloem in freezing 
temperatures.  One 
adaptation temperate 
lianas have to avoid 
this devastating 
problem is to empty 
the vascular system 
of liquids until there 
is no danger of 
freezing 
temperatures. 
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A few lianas (in comparison to many dozens in 
the tropics) adapt for cooler climates.  Dr. 
Schnitzer has also collaborated to do some 
research on lianas in Wisconsin. By measuring 
the abundance and diameter (to approximate 
biomass ) of lianas and trees they determined 
that there is a higher abundance of both trees 
and lianas at edges of forests and it decreases 
as you move to the interior.  This is important 
because the US and much of the world is 
fragmenting, or breaking into little pieces, 
their forests by building roads, houses, and 
cutting trees to use them as building materials 
or to make the land available for growing 
crops.  Additionally, there are over 80 
non-native lianas living in the US (including 
very common ones such as kudzu, oriental 
bittersweet, English ivy, and Japanese 
honeysuckle).   
 
The research also showed that although there 
has been an increase in CO 2 and temperature 
(which could increase liana growth in tropics), 
there has been no increase in diameter or 
abundance of lianas in Wisconsin!  This 
suggests that there are other factors that limit 
liana growth in Wisconsin forests. 
 
What role do lianas play in the forest? 
 
Lianas are an essential part of the tropical 
forest.  They fill a role at a very small scale for 

individual animals and other plants, as well as 
impact global ecological processes such as 
carbon cycling. 
 

Interactions 
 
At the scale of an 
individual liana, 
scientists are interested 
in learning more about 
how arboreal animals 
(those that live mainly in 
the canopy) move about 
and forage for food 
using the lianas.  Lianas 
link trees and allow 
animals like monkeys, 
ants, and even ocelots to move about the 
forest without going to the ground. Why 
would this be important? Brainstorm animals 
that would use this as a way to move around 
the forest.  
 

 
Forest Regeneration 

 
Lianas are important components in tree fall 
events, referred to as gaps because they leave a 
hole, or gap in the forest canopy.  Since so 
many trees are infested with lianas, it is 
common for lianas to be one of the first ‘on 
site’ when a tree falls because they are pulled 
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into the gap as the crown of the tree reaches 
the ground.  As mentioned earlier, the lack of 
sunlight at the 
floor of the 
rainforest limits 
the growth of 
individual plants 
since they 
‘compete’ for it. 
Gaps generally 
reveal the forest 
floor, which allows 
plants growing in 
the understory to 
receive more 
sunlight, one of 
the limiting 
factors for growth.   
 
In the past, scientists hypothesized that gaps 
allowed for understory trees to take advantage 
of the suddenly large amount of sunlight they 
received and then grow to take the space of 
the dead, fallen tree.  In fact, that was one way 
scientists thought forests maintained diversity. 
However, it is now clear that lianas can 
significantly alter the ways that gaps are, or are 
not, reforested.   
 
In some cases the lianas that fall with the tree 
are so dense that the area is shrouded in a 
dense tangle of woody vines for years 

afterwards. In other instances there is a much 
higher diversity of lianas present in gaps – 
therefore promoting and maintaining the 
species diversity of lianas… not trees!   
 

They also found 
that lianas have a 
different effect 
on the growth of 
different tree 
species. Lianas 
have a stronger 
negative effect 
on slow-growing 
shade tolerant 
species than on 
fast-growing 
trees that 
specialize in 
high-light areas 
(known as 

pioneer trees), and these pioneer trees are 
nearly unaffected!  In this way, lianas may 
influence the number of tree species that grow 
in tropical forests.  In addition to suppressing 
tree growth, lianas also increase tree mortality. 
 

On a slightly 
larger scale, 
scientists are 
finding that 
liana 
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abundance and biomass are increasing in 
many tropical forests.  Nobody knows why 
lianas are increasing, but it may be because the 
amount of disturbances is also increasing. 
There are natural disturbances from events 
such as hurricanes and fires, but there are also 
human-made disturbances including 
clear-cutting and selective logging.  Hunting of 
small mammals may even negatively affect 
trees more so than lianas.  Why?  Because it 
appears that more liana seeds are 
wind-dispersed, while more trees tend to rely 
on small animals, like the agouti, to eat, move, 
or somehow bury their seeds.  Fewer small 
mammals means that there are fewer agents of 
seed dispersal for trees.  Other factors that 
may be causing an increase in lianas include: 
higher CO2, stronger droughts, and increased 
nitrogen deposition (which is nitrogen being 
added to the system as a result of air 
pollution). 
 

Ecosystem level processes 
 
Even on the largest of ecological scales, lianas 
play a role!  Some scientists speculate that loss 
of carbon that is being sequestered, or held, in 
tropical forests is important to global climate 
change by potentially leaving more carbon in 
the atmosphere.  Lianas contribute to changes 
in whole forest transpiration (transfer of water 
from the soil through plants and to the 

atmosphere).  They also impact carbon uptake 
and storage – which is a measure of how much 
carbon a forest holds in its biomass.  
 
Tropical forests hold about 1/3 of the global 

terrestrial 
carbon stock. 
Lianas contain 
significantly 
less carbon 
then their 
structural host, 
the tree.  This is 
one aspect that 
makes lianas 
such fast 
growers, they 
do not invest a 

lot of their carbon into making hard wood.  In 
fact, lianas tend to contribute less than 5% of 
the carbon storage to tropical forests, whereas 
trees contribute over 95% of the forest carbon. 
As lianas become more common in forests, 
they compete with trees, thereby reducing the 
amount of carbon a tree can hold by reducing 
its’ growth, but lianas do not contribute to 
holding the amount of carbon that they 
displace in trees.  Thus, lianas limit the 
amount of carbon that can be stored in 
tropical forest.   
What?  You want to learn more about the 
carbon cycle?  Check this out… 
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http://epa.gov/climatestudents/basics/today/c
arbon-dioxide.html 
   

How do we know what we know… the skinny 
on the experiments. 
 
Dr. Stefan Schnitzer and others in his research 
group have set up a series of interesting 
experiments that have begun to paint the 
picture of the role of lianas from the smallest 
scale, an individual liana, to the largest scale, 
global water and carbon budgets.  What does 
that actually look like?  We will start by 
considering the power of individual lianas in 
one of the most studied ecological places in 
the world. 
 
The Big Question #1:  Do Lianas Cause 
Chronic Disturbance and Alter Successional 
Trajectories in the Barro Colorado Island 
(Panama) 50-hectare plot? 
A.K.A.  Do lianas make a difference when a 
forest is growing over time? 
 
 
On BCI, Dr. Schnitzer’s lab labeled, marked, 
measured, and identified every liana ≥ 1cm 
diameter over a 50 hectare area – 125 acres. 
They included 67,500 lianas of 163 different 
species.  Here they are able to show how liana 
grow and increase (or decrease) in abundance 
over time and how they affect gaps. 
 

10 
Oszuscik, 2012 

http://epa.gov/climatestudents/basics/today/carbon-dioxide.html
http://epa.gov/climatestudents/basics/today/carbon-dioxide.html


 

The Big Question #2:  Do lianas alter carbon, 
nutrient, and water dynamics in tropical 
forests? 

 
In this project, Dr. Schnitzer’s lab group 
established 16 large (80 x 80 m) plots in which 
they labeled, marked, measured, and 
identified every tree ≥ 1cm  (more than 22,000 
trees) and every liana ≥ 1cm (more than 18,000 
lianas).  They then cut all of the lianas from 
eight of these plots and they are measuring all 
of the responses of the trees with and without 
lianas.  
 
Post-doctoral students in Dr. Schnitzer’s lab 
have built and used instruments that measure 
how fast the sap flows through lianas and 
trees.  They have used these probes to 
determine how seasonality changes water use, 
and to look at how competition among and 
between lianas and trees affects how 
effectively each plant moves water.  They were 
able to see that cutting lianas resulted in 
increased sap flow in the tree nearby.  Sap 
flow is an indicator of photosynthesis and 
carbon fixation – both of which are essential 
processes for a plant. 
 
There are 16 plots, each measuring 80x80 
meters.  Half of them are left untouched as a 
control group.  During the spring of 2011, 
people went through the other half of the 

plots with machetes 
and cut all of the 
lianas at ground 
level!  Just a year 
later, in 2012 there 
were stark 
differences in the 
two treatments: 
walking into the 
forest where the lianas were removed felt like 
walking into a temperate deciduous forest. 
There was lots of light hitting the forest floor 
and lots of decomposing wood lying around. 
People working in the plots have remarked at 
the huge increase in insects and spiders in 
these plots. 
 
These removal plots will allow for them to 
measure the effect of varying abundance and 
biomass (how many and how big) of lianas on 
tree growth, ability to reproduce successfully, 
and survival. 
 
Some members of 
the lab have been 
using membranes 
that collect 
nutrients moving in 
the soil.  The 
membranes just 
look like small 
white rectangular 
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pieces of plastic.  They are special because 
they collect the nutrients like nitrogen and 
phosphorous that move through soil with 
water. To collect the data, they insert two 
membranes at the base of each tree that was 
selected.  The two membranes collect different 
nutrients, either positively charged or 
negatively charged.  The researchers plan to 
use the data to describe how nutrients move 
around in a forest that is infested with lianas 
compared to a forest where all of the lianas 
have been removed. 
 
In 2012 one 
member of the 
lab was 
beginning a 
more refined 
experiment 
based on the 
removal plots by 
measuring and 
labeling all of the lianas growing into roughly 
180 trees.  She has plans to remove different 
percentages of lianas from each individual tree 
to get a more refined picture of how lianas 
affect tree growth.  They hope to be able to 
describe carbon, soil nutrients, and tree 
community composition in response to liana 
infestation on a finer scale. 
 

Big Question #3:  Explaining the Distribution 
and Dominance of Lianas and Tree 
Species – A Test of the Dry Season 
Advantage Hypothesis. 

 
Scientists interested in lianas, like Dr. Stefan 
Schnitzer, are investigating the Dry Season 
Growth Advantage Hypothesis.  So far, Dr. 
Schnitzer and his colleagues have found that 
lianas on Barro Colorado National Monument 
in Panama do especially well during the dry 
season as compared to trees.  In fact, with low 
levels of water and high levels of sunlight, 
lianas grew seven times as much  as trees! 
Researchers have found that highly seasonal 
forests, those that have distinct dry and wet 
seasons, have a greater abundance of lianas as 
compared to forests that are wet year-round. 
In general, lianas are just better at dealing 
without having rain on a daily basis than trees. 
What have you learned about how lianas are 
built that would help them be such fierce 
competitors? 
 
 
 
 
 
Conclusion 
 
Lianas are an ecologically significant group of 
organisms.  Studying various aspects of their 
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growth and reproduction as well as their 
strategies for success in the forest can shed 
some light on forest dynamics.  The unique 
structure and growth patterns account for 
some of the success of lianas.  Imagine if you 
were a structural parasite – you never had to 
stand up on your own two legs.   You would 
have time and energy for so many other 
things!   Lianas are fierce competitors.  In 
addition to competing for water, lianas also 
compete for nutrients in the soil. 
Understanding the role that lianas play when 
competing with trees can help to explain 
mechanisms for maintaining biodiversity, 
currently one of the biggest questions that 
ecologists ask.   
 

Of course, all of this work with lianas lends 
itself to collaboration with other ecologists. 
Check it out! 

Current collaborations 
(http://www.lianaecologyproject.com/our-liana-resear
ch) 

1. The effect of lianas on tropical invertebrate 
communities – Dr. Steve Yanoviak, University of 
Arkansas – Little 
Rock. The main 
emphasis of the 
project is to examine 
how lianas influence 
tropical arboreal 
invertebrate 
communities by 
providing both 
structure and 
resources. Lianas 
connect tree crowns 
together and 
provide a more structurally complex habitat that 
allows species to coexist. 

 

2. The effect of lianas on small arboreal mammals 
– Dr. Thomas Lambert (Frostburg State 
University) and Dr. Greg Adler (University of 
Wisconsin-Oshkosh). In this study, we are testing 
whether lianas increase arboreal mammal 
density and diversity, presumably by providing 
predator-free, safe sites in liana tangles, as well as 
providing escape paths for small mammals to 
escape their hosts. We are using live traps in the 
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experimental and control plots (both pre- and 
post-liana removal) to estimate small mammal 
abundance and diversity. Most of the animals 
that we have found are rodents, which can have a 
huge effect on forest dynamics by seeds. In 2010, 
we discovered a Woolly Mouse Opossum in one 
of our traps, a species that has never been found 
in this region of Panama! 

 

 

3. The effect of lianas on terrestrial mammals – Dr. 
Patrick Jansen (STRI). Here we are testing 
whether lianas increase terrestrial mammal 

density and 
diversity using 
camera traps. To 
date, we have 
photographed 
Ocelots, Peccary, 
Agouti, Paca, and 
coatimundi in the 
plots. 

 

4. The effect 
of liana structure on bird communities – Nicole 
Michel (Tulane University) and Dr. Douglas 
Robinson (Oregon State University). The goal of 
this project is to determine the effect of lianas on 
forest bird communities. Lianas provide a 
complex 3-dimensional structure to tropical 
forests that provide habitat to birds and may be a 
large determinant of bird community 
composition. Bird surveys in the 16 plots before 

and after liana removal will allow us to test this 
hypothesis. 

 

5. The effect of lianas on forest structure – Dr. Gil 
Bohrer (Ohio State University) and Dr. Greg 
Asner (Stanford University). We are using both 
plane-based and ground-based lidar to quantify 
forest structure before and after liana removal. 
Lidar is a technology using lasers and 
instruments to measure the distance the light 
travels to map the surface of a given area. This 
study will allow us to carefully quantify the 
contribution of structure by lianas and will be 
used in a variety of the above collaborations. 

 
Glossary of terms 
 
arboreal – living primarily in trees 
 
biomass – mass of the organic material, 
excluding water, of a living or recently living 
organism 
 
clonal stems – stems that are rooted into the 
ground and appear to be new plants, but are in 
fact pieces of a liana that is growing 
somewhere else nearby that have grown new 
roots of its own 
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disturbed areas – section of a natural 
environment that has been suddenly changed 
by either natural or human-caused events 
 
invertebrate – animal without a backbone 
 
liana – woody vine 
 
phloem – tissue that transports the nutrients 
in a plant 
 
terrestrial – land 
 
vascular system – the parts that move food, 
nutrients, and liquids around the plant 
 
xylem – straw like woody structures 
responsible for water transportation  

 

Love those lianas 
 

Find the glossary terms (each word is separate 
even within a phrase) in the word search 

below. 
 
I E H X Y S M E N S Y R Y X K  
N J Q H T E E J Y Y V A N R E  
V S A E R A L W L S C L M G J  
E H M P O J Y I S T T U S N B  
R S L U H Y X S E E E C H F N  
T E O A B L A J R M Y S W M F  
E B P E E M O R S D B A Z V J  
B Q R U O R E E P Z A V W G R  
R B P I Y S O D M C L O N A L  
A L B J T D E B R U T S I D X  
T N A R N Z D D R Z P G C M C  
E A I N B W K C I A C D S B G  
T A Z D A R P E S S J L L H X  
L R S X Z I P H C U I E U B S  
O C Z O G J L D O I K P R S B 
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