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HYDROPHYTES




Hydrophytes are the plants that grow on extremely wet soil where water is available
in abundance.
Hydrophytes are the plants which live completely or partially submerged in fresh
water. Such plants do not face the problem of water shortage.
Hydrophytes are divided into five types on the basis of the way, they develop in
water:1. Free floating hydrophytes=> Float freely on water surface.
Example- Wolffia, Lemna, Azolla, Eichornia, Pistia

Figure1. Wolffia

Figure2. Lemna

Figure3. Azolla

Figure4.Pistia

Figure5. Eichornia

2. Rooted hydrophytes with floating leaves=> Roots are fixed in mud
but leaves have long petioles which keep them floating on water surface.
Example- Trapa, Nelumbo, Nymphaea

Figure6. Trapa

Figure7.Nymphaea

Figure7. Nelumbo
3. Submerged floating hydrophytes=> completely submerged in water and not
rooted in water.
Example- Ceratophyllum, Utricularia, Najas.

Figure8. Ceratophyllum

Figure9.Utricularia

Figure10.Najas

4. Rooted submerged hydrophytes=> completely submerged in water
and are rooted in soil.
Example- Hydrilla, Isoetes, Potamogeton, Vallisneria, Chara

Figure11. Hydrilla

Figure13.Vallisneria

Figure12.Potamogeton

Figure 14.Char

Figure 15.Isoetes
5. Rooted emergent hydrophytes=> Grow in shallow water. Rooted in
soil and the shoot are partially or completely exposed to air.
Example- Ranunculus, Sagittaria, Scircpus, Cyperus,Typha

Figure16.Sagittaria

Figure18.Scripus

Figure 17.Ranunculus

Figure 19.Cyperus

Figure20.Typha

Figure 21.Cyperus, Typha, and Scirpus

6. Rooted Amphibious=> Grow in shallow water and the shoot extended
above water surface. These plants develop root hairs in their adventitious
roots, when water is low. So they have capability to grow as mesophytes.
Example- Polygonum, Marsilea.

Figure22.Polygonum

Figure 23.Marsilea

Morphological Adaptation in Hydrophytes
ROOTS






In hydrophytes roots do not play an important role in water absorption.
Roots are either completely absent (Ceratophyllum) or poorly developed (Hydrilla).
Root pockets are present instead of root caps ( Eichhornia, Lemna, Pistia ).
Floating roots present in addition to normal adventitious roots (Jussiaea repens).
Root hairs absent (wolffia) or poorly developed ( Hyrilla)

 Roots are fibrous, reduced, unbranched.

STEMS
 The stem is long, slender, spongy and flexible ( Hydrilla, Potamogeton )
 The stem may float horizontally on water surface (Azolla) or may be thick, short and
stoloniferous(Eichhornia).
 May be attached to the bottom of the pond by a rhizome (Nymphaea).
PETIOLE
 The petioles have special modifications to suit the aquatic environment.
 Long, slender and delicate petioles are present in hydrophytes with their leaves
floating on water surface ( Nymphaea).
 In some plants petiole is swollen to form a bulb like structure to help the plants to
float on water (Eichhornia).
LEAVES
 In submerged hydrophytes the leaves are thin, long and in the shape of a ribbon,
( Vallisneria) or finely dissected (Ceratophyllum).
 Floating leaves are large, entire and flat (Nymphaea).
 Floating leaves have a coat of wax.
 The leaves may also have hairs ( Salvinia).
 The leaves of emergent and amphibious hydrophytes are heterophyllous, i.e., the
leaves below the water are long, narrow and dissected while those outside the water
are entire and broad. This is also termed as dimorphism of leaves(Ranunculus,
Limnophila heterophylla, Sagittaria, Sagitifolia ).

Anatomical Adaptation in Xerophytes
 Cuticle is either completely absent or thin and poorly developed in root.
 In root epidermis is usually single layered and made up of thin walled
parenchymatous cell.
 Cortex is well developed and occupied by air cavities in root.
 In root vascular tissues are poorly developed.
 Mechanical tissues are generally absent in root.
 Cuticle is either absent or poorly developed in stem.
 In stem epidermis is usually single layered.
 In stem hypodermis is completely absent (Hydrilla) or present as thin walled
parenchyma or collenchymas.
 Cortex is well developed with air cavities in stem.
 In stems endodermis is generally distinct.
 Mechanical tissues are usually absent in stem.
 Vascular bundles generally lack bundle sheath in stem.
 In leaves cuticle is usually absent.
 Epidermis of leaves is made up of single layered thin walled cell with abundance of
chloroplast.

 Stomata are completetely absent in leaves.
 Mesophyll is undifferentiated in leaves in some cases (Nymphae). It is differentiated
in to palisade and spongy parenchyma.
 Vascular tissues are very much reduced in leaves.
 Mechanical tissues are absent in leaves.
 The petiole possesses air cavities thin walled cell reduced vascular tissues and lack
of mechanical tissues.

Figure24. Hyrilla: T.S. Stem

Figure25. Hyrilla: T.S. Root

Figure26.Nymphaea: T.S. Leaf

Figure27. .Nymphaea: T.S. Petiole

Figure28. (1)Vallisneria(leaf) (2)Ceratophyllum( leaf)

Figure29.Nymphaea: T.S.Leaf

Halophytes
 Halophytes are plants which grow on saline soil in which the concentration of simple
inorganic salts ( NaCl, MgCl2, MgSo4) is high.
 Halophytes occur in tidal marshes, coastal dunes, mangroves and saline soils.
 Halophytes show some special characters.
 Warming(1909) divided halophytes into four groups:
 Lithophilous Halophytes: Grow on rocks near the ocean.

 Psammophilous Halophytes: Grow on sandy substratum.
 Pleophilous Halophytes: Grows in places where the saline soil is loamy with
predominant clay.


Helophilous Halophytes: Grows on swampy area. These are divided into two

groups.
1. Salt swamp and salt desert=> Grow in calm water and muddy spots.
2. Littoral swamp forest or Mangrove forest=> Grow on sea shores in tropical and
sub tropical regions. Sunderbans (West Bengal) is example of mangroves. Mangroves
plant produces stilt roots, pneumatophores, and show vivipary.
Example: Rhizophora, Avicennia, Sonneriatia, Ceriops, Heritiera, Spinifex etc.

Figure30. Rhizophora sp.

Figure32. Avicennia alba

Figure31. Sonneriatia caseolaris

Figure33. Heritiera littorals

Morphological Adaptation in Halophytes
ROOTS
 A great majority of halophytes are shrubs but in temperate zones are purely herbaceous.
 In addition to normal root several prop or stilt roots ( Rhizophora mucronata) develop
from the aerial branches of the stem. They are useful for efficient anchorage in muddy or
sandy soil.
 Many halophytes develop special type of negatively geotropic root called breathing roots
or pneumatophores (Rhizophora). The pneumatophores usually develop from the
underground roots and project in the air well above the surface of mud and water. They
appear as peg-like structures. They possess numerous lenticels or pneumathodes for
gaseous exchange.
 Large number of adventitious root buttress develops from the basal parts of tree trunks.
These buttress roost provide sufficient support to the plants.

Figure34. Stilt Roots

Figure36. Buttress Roots

Figure35.Prop Roots

Figure37.Pneumatophore Roots

STEM:
 Stem cause susscculence (Salicornia herbacia and Suaeda maritima) due to accumulation
of excess amount of salts.
 According to Arnold (1955) the succulence depends on the ratio of absorbed to free ions
in the plant cells rather than absolute amounts of sodium chloride or sulphate present.
 According to Pokrovskaya (1954, ’57) salinity inhibits the cell division and stimulates
cell elongation.
 Repp et al. (1959) are of the opinion that succulence is directly correlated with salt
tolerance of plants and the degree of their development can serve as an indicator of the
ability of plants to survive in highly saline habitats.

LEAVES:
 Some species are aphyllous and in several species leaves are evergreen.
 The leaves in most of the halophytes are thick, entire, succulent, generally smallsized, and are often glassy in appearance.
 Leaves may be dorsiventral or isobilateral.
 Stems and leaves of coastal area halophytes show additional mode of adaptation to
their habitats. Their surfaces are densely covered with trichomes.

 Leaves of submerged marine halophytes are thin and have very poorly developed
vascular system and frequently green epidermis. They are adapted to absorb water and
nutrients from the medium directly.

FRUITS AND SEEDS
 Fruits and seed are generally light in weight
 Fruits and seed are dispersed to distance places by water or wind
 Mangrove vegetation exhibits the phenomenon of vivipary. It is the germination of seed
while the fruits are still attached to mother plants. . Species of Rhizophora, Aegiceras,
Avicennia, Cassula, Ranansatia vivipara are some of the common examples for vivipary
 A member of Gramineae( Spinifex. quarrosus)commonly growing in the sandy saline sea
shores in Andhra shows peculiar type of fruit dispersal. In this plant, female inflorescence
is spherical in shape and consists of many spikelets.
 When the seeds mature the globular and hairy inflorescence becomes bodily detached
from the creeping plant and trails on the sandy substratum dropping its seeds at places.
Finally the inflorescence with rest of fruits becomes buried in the mud.

Figure38. Seed of Spinifex quarrosus

Figure39. Rhizophora showing Vivipary

Anatomical Adaptation in Halophytes
o Thick cuticle is present on aerial parts of the plant body.
o Epidermal cell are heavily thickened and are filled with oil tannin or calcium
oxalate crystals.
o Stomata are confined only to lower surface of leaves and are sunken.
o Stem and leaves in succulent plant posses thin walled water storage
parenchyma in them .Mucilage cell are also found in abundance.

o
o
o
o
o

Large cells and small intercellular spaces,
High elasticity of the cell walls,
Smaller relative surface area (surface/volume ratio),
Low chlorophyll content.

A number of peltate hairs occur on the lower epidermis of the
leaves .these hairs function as salt glands and excrete excess of salt
to the exterior. Salt secreting halophytes are sometime called
cainohalophytes.

o Coastal halophytes is characterised by a cover of waxy layers in addition to
thick cuticle (Uphof, 1941)
o Cortex is fleshy, several cells thick and in old stems it may become lacunar.
o Salinity causes extensive lignification of stele.

Figure40. Rhizophora mucronata: T.S.stem

Figure41. Rhizophora mucronata: leaf

Figure42. Sonneratia apetala: V.S. leaf

Physiological Adaptations in Halophytes:



Under saline conditions sometimes higher transpiration rates have been observed in
halophytes than in neighbouring salt hating plants (Delf, 1911; Braun-Blanquet,
1931).

 They show exudation of sap that contains dissolved salts,
 They develop many shallow absorbing roots.
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