
 

 
 Survivors: plants adaptations to the environment 

 
 
Those species adapted better to changes in the habitat that they live are truly 

survivors. 
An adaptation is a change/modification that happened in a cell, tissue or organ to 

deal with all changes in the weather along the time. It isn’t a punctual change but an 
evolutionary process. 

The huge biodiversity of habitat that we can find in the Earth creates different 
complications to survive. Only the best adapted to each place can survive along millions of 
years, so species are changing with the time, adapting to the peculiarities of the 
environment (humidity, temperature, light…)  

 
Examples of adaptations: 
  

PLANTS THAT LIVE CLOSE TO THE SEA: these kinds of plants absorb saltwater 
through roots. Too much salt can be toxic to organisms, so they try to fix the problem. 

 An example is Limoniastrum sp., which excreted salt through the leaves using salt’s 
glands (they form white points on the top of leaves). 

 
 
 
 
 
 
 
 
PLANTS ADAPTED TO COLD WEATHER: These kinds of plants are adapted to cold 
weather where snow abundantly in winter. 
 

 An example is conifers (as fir) that have a pyramidal shape to make the snow slide 
off, beside they have very small leaves and they have almost no water to avoid to 
freeze them and break them because the cold (they used to have needle form). 
Others adaptations to this weather are leaves and branches flexible to avoid breaks 
because the snow’s weight. 
 
 
 
 
 
 
 

 Others plants as Edelweiss (tipical from Pyrenees), have petals covered by  hairs 
and protect them against cold.  

 
 
 
 



 

SUCCULENTS PLANTS: in climates with extreme drought and high temperatures, as 
desserts, plants present particular characteristics that allow them to live in this 
environment.  

 They keep water inside in a tissue called “aquifer parenchyma” forming the 
mucilage (not in a liquid state). 

 Some of these plants haven’t leaves because they try to avoid loose water by 
transpiration. Therefore in these plants, photosynthesis is made by stems not 
leaves (because they haven’t). 

 Most of them have spikes because they need to protect against animals (animals 
want to “steal” water). We have noticed that spikes can’t make the photosynthesis 
because they aren’t green (they haven’t chlorophyll).  

 Some of them have deep roots to find water from aquifers.  

 Waxes that recover the entire plant and avoid the loss of water by evaporation.  

 White hairs that restrict the dryer action of the wind and reflect the sunlight.  
 

Inside the garden, those plants are separated in three groups depending of their 
origin: African plants, Macaronesian plants (Canary islands) and American plants. African 
plants live in the middle south. We can stand out species of Aloe, with toothed, narrow, 
succulent leaves. Also there are interesting plants as Euphorbia with arborescent species, 
no-leaves stems, sometimes with spikes that produce irritant latex when they hurt. 
Aizoaceae, Crassulaceae and some succulent plants complete the collection of South 
African deserts plants.  
 
 
 
 
 
 
 
 
Aloe                                                                                  Aizoaceae                        Euforbia                                  
 
The genre Agave is represented with 100 species that we call them piteras. All of them are 
from Middle America and they have a big rosette with coriaces leaves, with spikes in the 
edge of the leave and a very characteristic apex. The long inflorescence causes the death 
of the plant by exhaustion. In our collection, we can see Agave americama, A. albicans, A. 
horrida y A. attenuate and some small piteras as Agave victoriae-reginae, A. filifera y A. 
parviflora. 
 
 
 
 
 
 
 
 
Cactaceas families are a natural, big group of plants composed around 2000 species. All 
of them come from America (from Alaska to Chile). Most of them don’t have leaves or they 
lose leaves at the first steps of development and stems must stay green to do the 
photosynthesis. They have cylindrical stems capable of folded or swell depending of the 
amount of water, normally covered by white piles or waxes that decrease the transpiration. 
They always have spikes to protect themselves against herbivorous. 



 

 
 
Succulent’s plants from Macaronesia: Drago and Bejeques are typical plants.  
 
 
 
 
 
 
 
 
TROPICAL PLANTS: High temperatures and huge humidity around the equator create 
deep forests with different states of vegetation and a lot of diversity of species. Inside the 
woods, the light is low so these tropical plants have to compete from to get light. Plants 
present: 

 Big leaves to have the biggest Surface to make photonsynthesis.  

 Most of these plants climb looking for light (example: liana). 

 Others developed a high elevation of the trunk. 

 Epiphytes plants (plants that live on others but they aren’t parasites, they only use 
them to support). Ex: orchids. 

 Leaves with holes to allow the pass of light to the lowest leaves and to avoid the 
accumulation of water on the top (can break the leaf). 

 Air roots (not real roots) Velamen Radicum. They work as a sponge absorbing 
the enviromental humidity). 

 Different colours aside green to absorb others wavelength.  
 
Liana and epiphytes are the most typical plants in rainforest. Lianas are plants with roots in 
the ground but flexible, fast-growing stem that use other plants as a bracket. Epiphytes, 
however, never touch the ground and make their own ecosystem on tree’s branches. 
 
 
 
 
 
 
 
 
 
 
 
 
Ferns greenhouse: Ferns appeared on Earth about 400 million years ago during the 
Devonian. They were the first vascular plants that formed huge forest in mainland. They 
are primitive plants without flowers, fruits and seeds. However, they are able to reach 
considerable height, upright on the floor, because they have real timber vessels that allow 
them to transport water and nutrients to the highest part of the plant. Ferns reproduce 
asexually using spores which are localized inside sporangium (forming soro that we can 
find underside the leaf). 
 
 
 
 



 

Carnivorous plants greenhouse: Carnivores sum up to 500 species, coming from 7 

different families spread around the world.  They can live both in water and earth, and they all have 

the carnivore behavior in common, determined by their digestive enzymes (the leaves are small 

stomach and they digest through them).  Only the leaves can digest and select the necessary 

elements than can solve the problem of lack of nitrogen and phosphorus that takes place where they 

live.  

 
Dionaea muscípula: There are plants with different shapes and sizes, for example the 

leaves of Dionaea muscipula have a semicircular shape ending in 5 millimeter spikes that act as a 

bait trap. Inside, the nectarine glands and colors are used to attract their victims and little hairs used 

to detect the insects.  
 
 
 
 
 
 
 
 
 
Drosera capensis their hairs are bigger and shine when exposed to light because of the sweet and 

sticky substances within 
 
Nepenthes  When the insect makes contact with the hairs nothing 

happens, but when they do it for a second time the trap immediately closes 

and traps them. Then it liberates digestive juices useful for nutrient 

extraction. The Jar Plant (Nephentes) comes from tropical regions. Their 

leaves have an appendix from which hangs a ‘jar’ of striking colors which 

drives the insects towards their slippery mouth so they fall inside. Once 

inside they cannot escape, walls are covered with hairs that assure this. 
 
Pinguicoles  Pinguicoles can be found in swampy humid areas in the Valencian Community. 

Known because of their stickiness and greasiness, if we observe them closely with a magnifying 

glass we will see they are covered by hairs. These hairs can be of two types, the first are sticky and 

trap their victims and the others are digestive and this way digest their pray.  

  
Orchid’s greenhouse: They are one of the largest families distributed worldwide. These 
herbaceous plants live in tropical climates and temperate climates. In the tropics, they live 
mainly epiphytic way (while in temperate areas are earthlings). Pollination is very 
specialized, so flowers present very striking shapes and colors to attract pollinators. 
 
                                            Vanilla planifolia (we obtain vanilla)           
                                             
 



 

 
Bromeliaceous greenhouse: To these family belong important species such as pineapple, 
Spanish carnation ... They haven’t real roots and take water and nutrients from the 
accumulation in the center of the plant. 
 
 
 
 
 
 
 
 
 
 
 
MEDITERRANEAN PLANTS: A typical characteristic of the Mediterranean climate is the 
summer drought (the driest period. That makes this area in summer behave like a "desert”. 
  
The aim of the species that resist this type of climate is avoid the loss of water with 
minimal energy cost. The plants have adapted perfectly to these conditions. 
• Minimize operation and remain during adverse times in different forms of latency as 
bulbs. 
• Others, such as annual plants that have blossomed and made fruit during spring, spend 
the summer in form of seeds that germinate with the first rains of fall or next spring. 
• Reduction of leaves to prevent excessive transpiration and subsequent loss of water. 
Most have small leaves. Ex:rosemary. 
• They have white hairs on the underside of the leaf to protect the stomata and prevent 
water loss. 
• Leaves covered with waxes forming cuticle to waterproofing leaves and avoid water loss. 
• Some have glandular hairs containing essential oils inside toprotect the plant from being 
eaten by herbivores.  
 
AQUATIC PLANTS: Aquatic plants are especially adapted to live in ponds, streams, 
lakes, rivers and lagoons. Generally, we speak of aquatic plants, but can find floating or 
submerged plants with roots at the bottom (or not), with submerged and emerged leaves 
with different appearance and shape, and others that just keep submerged roots.  

 
Aquatic plants have an herbaceous structure. Those which live under the water o floating 
barely develop roots and cuticle in the surface of the water to take directly gas and 
minerals to survive; also they haven’t mechanical tissue because their capability to float 
keeps them erect. Those which develop roots in waterlogged places and keep bodies 
away to water, usually have hollow stems, to convey air to the roots. 
 
Adaptations are: 
- Some develop weak roots or cuticle because they take directly from water, gas and 
minerals they need to live. 
- No mechanical tissue but usually have forms that allow them to float. Ex. Water lettuce. 
- Those which developing their roots in waterlogged places and keep others bodies 
separate from water (eg: water lily.), usually have hollow stems, to convey air to the roots. 
In air channels exist astrosclereids, which prevent to these channels close by water 
pressure and air suction. In addition, there are several channels, because if there is only 
one and this one break, the plant would die. 
 



 

 
 
 
 
 
 
 
 
 
 
 

- Some of them have pneumatophores (roots the come to the ground to breathe) Ex. 
cypress swamp 

 
 

PRACTICE: 
 

The theorical aspects we will explain in the laboratory with a Power point 
presentation. We will explain how a binocular lens. Students will see using lens the 
adaptations of the Rosemary as an example of Mediterranean plants (with low amount of 
water) and the adaptations of water lily as a plant which live in the water. Asking students, 
they can find different adaptations and the function of them, for example: white piles to 
reflect sunlight and keep humidity inside the leaf, wax on the upper leaf, curving the edge 
of the leaf and glandular piles. As the lily, cutting the petiole, we can see astroesclereids 
and air tubes.  

 
 


