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Marram grass
Marram grass is often used to exemplify xerophytes — plants 
with adaptations that allow them to tolerate dry conditions. 
The leaves can curl inwards lengthways, thanks to hinge cells 
(see Figure 1). This reduces the surface area exposed to dry 
air. The leaves’ outer layer consists of thick-walled packing 
cells, covered with a thick waxy cuticle, which minimises water 
loss. The inner surface has deep clefts, protected by ‘hairs’, 
which trap still air with high water potential, at the base of 
which lie the stomata.

This plant is often referred to as being a coloniser of newly 
formed sand dunes, but recent research has shown how it 
actually builds them. As shown in Figure 2, the plant sends 
roots down into the sand, but it also generates horizontal 
stem structures. These below-surface stems are called 
rhizomes (meaning root-bearers) and, as the sand accumulates 
around them, they both allow the leaves to rise above the 
surface and give lateral stability to the growing dune. Over the 
years, the sand builds up around the rhizomes so that older 
rhizomes are buried deeper and deeper (see Figure 2).

Cactus wren
Perched in the cholla is the state bird of Arizona. 
At 19 cm long and weighing up to half a kilogram, 
it is the largest wren in the USA. This is the animal 
equivalent of a xerophyte — an animal that can live 
without any free water. The bird gains the moisture 
it needs from cactus fruits and sap, along with the 
occasional insect. The bird nests in cacti, protected 
from all but the toughest predator by the formidable 
cactus spines. Professor Liz Sheffield, University of Liverpool

Radboud University, ‘Small steps, big leaps — how marram grass builds 
dunes’: https://tinyurl.com/yyx225o3

Scientists study puncture performance of cactus spines: 
https://news.illinois.edu/view/6367/719663

‘Flying cactus? 10 terrifying things you must know about jumping 
cholla’: www.youtube.com/watch?v=p-Qx7WjcwZI

Further reading  

You can download a pdf of this spread to print as a poster at 
www.hoddereducation.co.uk/bioreviewextras
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Figure 1 Diagram of a transverse section of a dehydrated 
marram grass leaf

Figure 2 A 3-year old marram grass plant
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Teddy bear cactus
Don’t be fooled by one of the common names for this xerophyte. The furry appearance (see A) reflects its 
covering of sharp spines, which are modified leaves. The spines trap water on the rare occasions when fog 
envelops the Arizona desert, but photosynthesis takes place only in the stem. The spines deter herbivores 
and also help the plant to spread. 

Another name for the plant is jumping cholla. While plant parts don’t actually jump, any animal brushing 
against the cactus risks taking a segment away with them (see B).

Cholla segments are capable of growing into a new plant when they are removed. They owe their 
impressive tenacity to their backward facing barbs (see C). Lab tests show that when anchored in a pork 
shoulder, a single cholla spine can lift a quarter of a kilogram. The barbs are a huge asset to the otherwise 
needle-like structure of the spines. Each concentrates pressure onto a small area, reducing the amount of 
force necessary to grind into its unfortunate target — much like slicing with a serrated knife.


