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 Any physiological, behavioural or morphological attribute of an organism that enables it to

survive and reproduce in its respective habitat is called as an ecological adaptation.
 Adaptations help the organisms to exist under the prevailing ecological habitat.
 Plants have special traits that help them to enlarge their tolerance limits to =>
i.
Light regimes
ii.
Dry conditions
iii.
High temperature
iv.
Water saturated condition
v.
Saline environments
 On basis of light intensities, plants are grouped into Sciophytes (Shade loving plants)
and Heliophytes (Adapted to high intensity of light).












On the basis of habitats plants are classified into five groups:Hydrophytes
Mesophytes
Epiphytes
Halophytes.
Xerophytes

XEROPHYTES
Xerophytes are the plants that grow in desert or in dry situation.
The plants growing in xeric habitat is greatly modified in form and develop some
special features to absorbs more and more water from surroundings, to retain more
and more water in their organs for long time and to reduce consumption of water.
Xerophytic habitat can be of two different types:-

a. Physical dryness: In these habitats, soil has a little amount of water.
b. Physiological dryness: In these habitats, water is sufficiently present but plants are unable
to absorb it.


Xerophytes are classified into three categories.

 Ephemerals
 Succulents
 Non succulent plants.
1. Ephemerals:
 Called drought escapers or drought evaders.
 Grow in arid places.
 Complete their life cycle within a short period during rainy season.
 Pass dry season in seeds and fruits which have hard and resistant seedcoats.
 Examples: Solanum xanthocarpum, Carthamus sp., Argemone mexicana,
Mollugo verticillata, Tribulu terrestris, Astragalus, Artemesia, Tephrosia
purpurea and Grasses.

1. Solanum xanthocarpum

2. Carthamus sp.
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3. Mollugo verticillata

4. Tribulus terrestris

5. Tephrosia purpurea
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6. Argemone mexica

Succulents
 Called drought enduring plants.
 Some organs become smaller and fleshy.
 Store water in their plant parts during the dry period.
 Develop certain adaptive characters to resist extreme drought conditions.
Examples: Opuntia, Aloe, Euphorbia, Bryophyllum and Begonia.

7. Opuntia (cactus)

9. Bryophyllum

8. Aloe vera

10.Begonia

11. Euphorbia sp.
3. Non succulents:
 Called drought resistant plants (true xerophytes).
 They face both external and internal dryness.
 Have many adaptations to resist dry condition.
 Examples: Casuarina, Nerium, Zizyphus, Calotropis procera, Saccharum,
Salvadora and Acacia.

12. Casuarina,

13. Calotropis procera

10.Nerium

14.Acacia

15. Zizyphus

Morphological Adaptation in Xerophytes
ROOTS






Roots are well developed (cactus).
Roots are strongly developed and of greater size (Calotropis).
Root hairs extend up to root tip (Opuntia).
Root become fleshy and store water (Asparagus).
Roots go deep into the soil in search of water.

SHOOTS





The shoot is generally hard and woody.
It is mostly covered with hairs, wax and silica.
Prominent bark is present in some woody xerophytes to check transpiration.
The stem form leaf like structure called phylloclade (Cactus) and leaf like structure
formed by the leaf is called as cladode (Asparagus and Ruscus)

Figure16. Phylloclade

Figure17. Cladode

LEAVES
 The leaves are modified to reduce transpiration to minimum.
 Leaves are classified into four classes:
1.
2.
3.

Sclerophyllous: Leaves are stiff and hard ( Banksia )
Trichophyllous: Leaves are covered with hairs (Nerium, Calotropis).
Microphyllous: Leaves are smaller in size and reduced (Asparagus, Casuarina,
Pinus ).
4.
Malacophyllous: Leaves are soft and fleshy (Begonia, Salicornia).
 Many species are leaf less and cylindrical stems expose small surface to transpiration.

Anatomical Adaptation in Xerophytes










Leaf tissues are closely packed and have thick cuticle (Dianthus and Agave).
Thick layer of grains outside cuticle for reflection of light.
Three layer of thick walled epidermis (Ficus and Nerium).
Sunken stomata (Nerium).
Palisade layer well developed and are found next to upper and lower surface. Spongy
tissue between two palisade layer (Ficus and Nerium).
Epidermis is thickly covered with trichomes and has vasicular hairs in leaves
(Atriplex).
Oil and resin present.
Presence of sap and latex (Euphorbia and cactus).
Epidermal cells are radially elongated to absorb necessary amount of light.

 Intercellular spaces are only a few and also very small.
 Mechanical tissues like collenchymas, bast fibre and sclerenchyma are well
developed.
 Presence of water storage tissue.
 Vascular tissues are present in large amount.

Conductive tracts are prominent, vessels being larger and longer and thicker.
Xylem cells smaller in size.
Annual rings well developed.
Dead tracheids, parenchyma and mucilaginous substances are generally present for
absorption and retention of sufficient amount of water.
 Some grasses close or roll leaves in dry season due to the presence of motor or
bulliform cells in the epidermis. These cells are sensitive to changes in turgor. This
results in upward rolling of leaves and cutting of the stomatal contact with external
atmosphere. This feature is termed as hydrochasy.





Figure18. Leaf Rolling

Figure19. Casuarina: T.S. of Stem

Figure20. Pinus: T.S. of Leaf

Figure22. Nerium: T.S. of Leaf

Physiological Adaptation in Xerophytes








Rate of transpiration is greatly reduced.
Ratio between starch and sugar is low.
Osmotic pressure is higher.
Protoplasm is less viscous and more permeable.
Resistant to wilting.
Bear flowers and fruits earlier.
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