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12.0 ECOLOGICAL MONITORING - MACROPHYTES 

Aquatic macrophytes is a term given to a vast category of aquatic vascular plants. Plant species 

normally found growing in wetlands, either in or on the water, or where soils are flooded or 

saturated long enough for anaerobic conditions to develop in the root zone are called as 

macrophytes (Cowardin et.al 1979). The aquatic macrophytes occur mainly in the shallow region 

of lakes ponds, pools, marshes streams and rivers etc. They belong to following 3 categories on 

the basis of their habit: 

i. Submerged macrophytes: Largely or completely submerged plants, the roots may or may 

not be present (Ceratophyllum, Hydrilla, vallisneria etc) 

ii. Emergent macrophytes: Plants not submerged in water, further subdivided into two (a) 

erect leaved emergent plants: rooted plants with principle photosynthetic surfaces 

projecting above the water (Typha, Scirpus etc)  (b) floating leaved emergent plants: 

rooted plants with floating leaves (Nymphaea, Nelumbos etc) 

iii. Floating macrophytes: Entire plant will be floating on the water surface (Eichhornia, 

Lemna, Pista etc) 

Macrophytes are of considerable ecological and economic importance. They contribute 

significantly to the productivity of water bodies; mobilize mineral elements from the bottom 

sediments and provide shelter to aquatic macroinvertibrates and fishes. They also respond to 

changes in water quality and have been used as indicators of pollution. When there is enough 

room for colonization and abundant availability of nutrients, macrophytes show a high growth 

rate. They assimilate nutrients directly into their tissues. Due to these they were used to solve 

eutrophic problems of freshwater bodies and to remove pollutants.  

  

Sampling: The sampling of macrophyte depends on type of habit, type of vegetation, variation 

and distribution of the vegetation and aim of the study. It is essential to first survey the area and 

decide about the suitable sampling methods. Quadrat method of sampling is followed (50 

cmX50cm or 1mX1m for emergent). 

 

Vegetation mapping: This is done 1)to calculate total macrophytic biomass of different species 

in a water body 2) to understand the distribution pattern of vegetation 3) to monitor the changes 

caused by a pollutant on these patterns at various times. 

 

Treatment of samples: Immediately after collection wash the plants to remove adhered soil, 

epiphytes etc. Drain out the excess water after washing. Take the fresh weight of sample. 

Transport the samples to the lab in polythene bags. 

 

Biomass estimation: After determining fresh weight of the samples, keep the samples in hot air 

oven at 105°C for 24 hrs for the determination of dry weight. Biomass is usually estimated as dry 

matter per unit area. 
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COMMON MACROPHYTES IN WETLANDS OF INDIA 

Name: Eichhornia crassipes 

 

Common Name: Water hyacinth 

Description: Water hyacinth is a free-floating 

perennial aquatic plant, With broad, thick, glossy, 

ovate leaves; leaves are 30-40 cm long with spongy 

petiole. Roots are fibrous and featherlike. 

Flowering: March-July 

Habitat: Water hyacinth grows in still or slow-

flowing fresh water in tropical and temperate 

climates. Optimum growth occurs at temperatures of 

between 28°C and 30°C, and requires abundant 

nitrogen, phosphorus and potassium.  

Impact: Its wide spread occurrence in the fresh 

water lakes and riverbeds is harmful to fishing 

(depleting DO), rowing, and depleting water content 

from the water bodies and interfering in water 

utilization and other activities. Water hyacinth by its 

abundance of leaves, dense vegetation and 

innumerable rootlets in tertiary manner obstruct water 

flow in irrigation channels and displaces many 

aquatic grasses, which were useful as fodder for 

cattle, and suppresses the phytoplankton growth. 

Water hyacinth provides suitable breeding places for 

mosquitoes and other disease-carrying insects by 

stagnating the water in ditches and shallow areas. 

Uses: Phytoremediation, waste water treatment 
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Name: Alternanthera philoxeroides 

Common name: Alligator weed 

Habitat: grow in a variety of habitats, including dry 

land but usually found in water.  

Stems are pinkish, long, branched, and hollow. 

Fleshy, succulent stems can grow horizontally and 

float on the surface of the water, forming rafts, or 

form matted clumps which grow onto banks 

Leaves are simple, elliptic, and have smooth margins. 

They are opposite in pairs or whorls, with a 

distinctive midrib, and range in size from 5-10 cm. 

Flowers: whitish, papery ball-shaped flowers that 

grow on stalks.  

Fibrous roots arising at the stem nodes may hang free 

in water or penetrate into the sediment/soil. 

Flowering: December-April 

Impact: Alligator weed disrupts the aquatic 

environment by blanketing the surface and impeding 

the penetration of light. Such blanketing can also 

prevent gaseous exchange (sometimes leading to 

anaerobic conditions) which adversely affects aquatic 

flora and fauna. It also competes with and displaces 

native flora along river and in wetlands. 

 
 

 

Name: Typha  

Common name: Cattail 

Description: It is a common perennial marsh, 

Aquatic or wetland plant in temperate, tropical, and 

subtropical climates. Plants are rhizomatous 

monoecious herb, grow upto 1.5-3m high, Leaves 

radical, sheath white. Flowering stem length is 

typically equal to or somewhat longer than leaf 

length. Numerous tiny, dense, flowers occur in a 

terminal spike that is 0.7 to 2 inches, Male flowers 

make up the upper, narrower half of the spike and 

female flowers the lower, slightly wider half  

Flowering: June- August 

Habitat: It grows in shallow water of lakes, rivers, 

ponds, marshes, and ditches. 

Significance: Phytoremediation, wastewater 

treatment, Used as medicine, fodder 
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Name: Lemna  

Common name: Common duckweed 

Lemna minor: free-floating aquatic plants, with one, 

two or three leaves each with a single root hanging in 

the water; as more leaves grow, the plants divide and 

become separate individuals. The root is 1-2 cm long. 

The leaves are oval, 1-8 mm long and 0.6-5 mm 

broad, light green, with three (rarely five) veins, and 

small air spaces to assist flotation. It propagates 

mainly by division, and flowers rarely produced. 

 

Habitat: Grows in water with high nutrient levels and 

a pH of between 5 and 9, optimally between 6.5 and 

7.5, and temperatures between 6 and 33 °C. 

 

Significance: Important food resource for fish and 

birds(ducks) 

 

 

 

 

 

 
Lemna minor 

 
Lemna gibba 
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Name:  Pistia stratiotes 

Common name: water cabbage, water lettuce 

Description: Aquatic free-floating, odorous 

monoecious herb with thick, soft leaves that form a 

rosette. Roots hanging submersed beneath floating 

leaves. Leaves can be up to 14 cm long and have no 

stem. They are light green, with parallel veins, wavy 

margins and are covered in short hairs which form 

basket-like structures which trap air bubbles, 

increasing the plant's buoyancy. 

Habitat: waters with high nutrient content, 

particularly those that have been contaminated with 

human loading of sewage or fertilizers 

Impact: major weed of lakes, dams, ponds, irrigation 

channels and slow-moving waterways in tropical, 

subtropical and warmer temperate regions. It can 

completely cover water bodies, disrupting (lowering 

DO) all life on the water. 

          

 
           

 
Name: Polygonum glabrum 

Common name: Common Marsh Buckwheat 

Morphology: Stems erect, shrubby, upto 2.5 m tall, 

leaf blades shortly petiolate, blades  narrowly 

lanceolate, glabrous except for midrib and some 

lateral nerves, flowers in terminal and axillary, 7-10 

cm long spike-like racemes 

Habitat: Perennial or annual, found along water 

courses and tanks but is also found in marshes. It is 

often dominant along large rivers  

Significance: Tender branches used as vegetable, 

also used for dispelling fever and colic. 
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Name: Ipomea aquatica 

Common name: Water spinach, river spinach 

Morphology: Plants aquatic, annual, twining herbs, 

stem hollow, leaves alternate and entire, flowers 

solitary or in cymes, corolla pinkish, darker in 

throat,fruit 4-6 valved capsule. 

 

Habitat: usually floating on stagnant water 

sometimes found on banks of pools, canals and rivers 

Significance: It is often cultivated for its edible 

shoots and as a medicine. It can be serious weed if 

left to grow unchecked. 

 

Name: Ludwigia 

Common name: Water Primrose, Water Dragon, 

marshy jasmine 

Habitat: Still or slow flowing freshwater habitats, 

occurring in marshes, swamps, ditches, ponds, and 

around lake margins, where they form dense floating 

mat. Shallow, nutrient-rich ponds, lakes, and drainage 

ditches provide ideal conditions for abundant growth 

of this weed. 

Aquatic floating herb, floats crowded at nodes, white 

Leaves alternate simple, ovate, obtuse entire 

Flowers: Axillary, solitary, peduncle 2.5 cm long, 

corolla 5, yellow, inserted on the rim of the disc, base 

narrow. 

Flowering: February-July 

Harvesting period: August 

Impacts: Once established, however, it forms dense, 

monotypic stands along shorelines and banks  
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Name: Nymphaea 

Leaves with a deep sinus, veins mostly radiating from 

the summit of the petiole and repeatedly forked; 

flowers born above the water surface. Sepals 4, green 

or streaked with red. Petals numerous, showy, 

stamens numerous, with or without appendaged 

connectivities. Pistil-1, carpels many, syncarpous, 

ovary superior. 

Nymphaea nouchali: 

Habitat: Perennial or annual, found in still or 

flowing water up to 2 m deep, in a wide variety of 

habitats 

Significance: The rhizomes, flower buds and seeds of 

some species eaten for food, medicine or to cause 

hallucinations. The rhizomes are used as mordant in 

dyeing and tanning. Many species and hybrids are 

cultivated for ornament. 

 

Nelumbo: Leaves without sinus, centrally peltate, 

unarmed, carpels many, free, ovary superior. 

Nelumbo nucifera:  

Common name: Lotus 

Morphology: Large perennial, with milky latex. Stems 

dimorphic, slender horizontal, vegetative stolons or 

rhizomes or thickened storage rhizomes. Leaves alternate, 

petioles upto 3 m or long, bearing numerous spines, leaf 

blades when immature floating, when mature raised above 

the water surface, Flowers large (8-20 cm diameter), pink 

to red or white; petioles and peduncles rough, perianth 

segments 14-30, stamens upto 200 or more, filaments upto 

1 cm  anthers upto 1.2 cm long, Carpels 12-30. 

Significance: Widely cultivated as a crop for its edible 

rhizomes, edible nuts and for honey, also grown for 

ornament, leaves are used for serving food, Sacred for 

Hindus; buds are collected for worship in temples. It is 

used in medicine; seeds for skin diseases and diarrhea, 

rhizomes for piles and ringworm. 
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Name: Potamogeton  

Common Name: Pond weed 

Morphology: Stems usually elongate, flexible, 

submerged or floating or stoloniferous and creeping, 

leaves submerged or floating, stipulate, sessile or 

petiolate, distichous, alternate or opposite, flowers 

small emerged or submerged, tetramerous, in terminal 

spikes, Perianth of 4, bract like, Stamens 4, united 

with perianth at base, anthers sessile, Ovary superior, 

carpels  several free, sessile, fruit drupelet 

Habitat: Perennial or sometimes annual. Found in a 

wide variety of aquatic habitats, totally submerged or 

with floating leaves. Occasionally it grows in 

brackish water. 

Name: Cyperus 

It is a perennial plant, which may reach a height of up 

to 40 cm.  

Common name: nut grass, nut sedge 

Habitat: Cyperus is found in cultivated fields, 

farmlands, neglected areas, wastelands, grasslands, at 

the edges of forests, and on roadsides, sandy or 

gravelly shores, riverbanks and irrigation canal banks. 

Grow profusely in nutrient rich environment. 

Leaves: Leaves sprout in ranks of three from the base 

of the plant. The flower stems have a triangular cross-

section. The flower is bisexual and has 3 stamina and 

a three-stigma carpel. The fruit is a three-angled 

achene.  

Rhizome: The root system of a young plant initially 

forms white, fleshy rhizomes. Some rhizomes grow 

upward in the soil, then form a bulb-like structure 

from which new shoots and roots grow, and from the 

new roots, new rhizomes grow. Other rhizomes grow 

horizontally or downward, and form dark reddish-
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brown tubers or chains of tubers. 

Impacts/significance: It is a weed and the world's 

worst invasive weed based on its distribution and 

effect on crops. It contains several chemical 

compounds and used in medicines. 

 

  Azolla 

• Habitat: Annual sometimes perennial in 

permanent water. Free floating on permanent 

or temporary water, in rice fields, canals and 

ponds. 

• Used as fertilizer-contains  nitrogen fixing 

cyanobacteria 

• Roots simple bearing numerous root hairs, 

stems alternately branched, branches arranged 

pinnately or bipinnately, leaves alternate, 

ovate divided into 2 lobes-upper lobe thick 

green and usually somewhat reddish, above 

the water lower lobe 1 cell thick, colorless 

short in contact with water with 

cyanobacterium. 

• Growth phase : Nov-Feb 

 

 

Salvinia 

• Habitat: Perennial or annual. Free floating 

mat-building plants. Heterosporous;  

• Morphology: Stems floating, irregularly 

forked, without roots. 

• Leaves in whorls of 3, 2 of them floating and 

1 submerged, floating leaves photosynthetic, 

entire with complex unwettable hairs on 

adaxial (upper) surface and wettable hairs on 

the abaxial surface; submerged leaves not 

photosynthetic, finely divided into 

filamentous segments which bear a striking 

resemblance to roots. 

• Sporocarps born on modified segments of 
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submerged leaves; megasporangial sporocarps 

developed first, microsporangial sporocarps 

developed later, producing numerous 

microsporangia, each containing usually 64 

microspores. 

• It can be a very serious pest, spreading by 

vegetative fragments. 
 

Marsilea 

• Perennial or annual, found in shallow pools, 

edge of rivers, canals, lakes and rice fields. 

Most abundant in temporarily flooded places 

where it forms dense colonies 

• Plants mat forming, rhizomes slender, wiry, 

repeatedly branched, creeping or floating 

• Leaves spirally rolled when young, 

compound, Leaflets very variable 2-25 mm 

long, terrestrial leaflets with outer margins 

entire, bilobed to many lobed, floating leaflets 

with margins entire. 

• Sporangia in closed sporocarps, born on short 

stalks arising from petioles or in their axils 

• Reproductive phase-Nov-Jan 

• Used in medicine 

 

 

Ceratophyllum 

• Morphology 

• Shoot tips often with shortened internodes 

giving it bottle brush appearance.  

• Leaves usually bright or olive green, rigid 

• Perennial or sometimes annual, totally 

submerged, rootless, free-swimming.  

• Sept-Nov 

• Ceratophyllum  can be used as a measure of 

lake pollution, as it can contain trace metals 

such as cadmium and lead in plant tissue 

(Stankovic et al. 2000) 
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Hydrilla 

• Habitat: Mostly perennial but sometimes 

annual 

•  Totally submerged. 

•  Growing in still or slowly flowing water 

• Oct-March 

• Stems elongate, branched regularly but at 

distant intervals, horizontal and stoloniferous 

below, erect and spreading above,  bulb-like 

structures develop either underground 

terminally on stolons or or terminally or 

axillary on erect stems or their branches.  

• The leaves are strap-shaped with pointed tips 

and saw-tooth edges, Leaf colour can vary 

from green, translucent, yellowish, to brown 

• found in freshwater but can tolerate salinities 

of up to 7% salinity 
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