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ABSTRACT

Aquatic plants are the species that thrive on water or wetlands. Plants are used as medicine in almost all
cultures. The study of literature indicates that most of the work was done on terrestrial angiosperms in
Himachal Pradesh. Aquatic plants are considered as menace as they are generally the result of eutrophication.
Hence, no attention has been paid on the study of aquatic plants. But these aquatic plants are used as
medicine by local people to cure various ailments. Keeping these facts in view, the present investigation
was formulated to study aquatic plants of district Hamirpur, Himachal Pradesh in reference to medicinal
uses. This study was carried out between January 2019 to June 2023 in Hamirpur district, Himachal Pradesh,
India. The water bodies were visited every month and aquatic plants were collected and herbaria were
prepared. Plants were identified with the help of literature. The medicinal uses were documented by
interacting with local people and consulting the literature. During present exploration 15 species of
medicinally important aquatic angiosperms belonging to 14 genera and 14 families were reported. The
changes in land use pattern are resulting in loss of aquatic plant diversity. Therefore, urgent steps are
needed to save these useful aquatic herbs. The present study can be utilized in bioprospecting by

pharmaceutical industries.
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Introduction

Aquatic plants are found in the ecosystems ranging
from rivers and wetlands to the tidal shores, all over
the world. Suitable living conditions for these plants
to thrive is permanently or periodically wet land
that allows the plants to play significant role in eco-
system functioning. The aquatic plants may be
found either in , on or under the water with specific
adaptations (Tomlinson, 1983). These plants are be-
lieved to be the phylogenetic descendants of terres-
trial plants which developed specific adaptations
during the course of evolution (Bornette and
Puijalon, 2001). The terrestrial plants are widely
studied while knowledge of medicinal properties of

aquatic plants remained obscure (Macaskill, 2010).
Aquatic plants vary in structure and development.
Many aquatic plants share their environment with
not only other plants but also microorganisms and
wildlife. Like all plants, they can produce
phytochemicals which help them to survive, grow
and compete in such habitats (Bhowmik et al., 2013).
Aquatic plants are utilized by local people as antimi-
crobial, antidiabetic, antiprotozoal, antidiuretic,
antihelmentic, anticoagulant and antiplatelet, antivi-
ral, hypocholesterolemic, anticancer, hypolipidemic,
antioxidant, antiepileptic, anti-inflammatory and
analgesic and antiparkinsonian activities (Ramesh,
2013). The impact of medicinally important aquatic
plants could raise awareness in the world, prevent-
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ing communities from destroying them, their sur-
rounding ecosystems and water sources, hopefully
reducing pollution. Keeping in mind all these facts,
the present study was carried out with the objective
to find out diversity and medicinal importance of
aquatic plants of Hamirpur district of Himachal
Pradesh, India.

Materials and Methods

The present study was carried between January
2019 to June 2023 in different seasons from various
parts of Hamirpur district of Himachal Pradesh. The
water bodies were visited every month and aquatic
plants were collected. The characteristic features of
these plants were noted in the field and the collected
plants were brought to the laboratory for further
identification. The coloured photographs of the
plants were taken in their natural habitat. Her-
barium mounts of all the collected plants were pre-
pared for record and identification according to
standard procedure of Jain and Rao (1976). Identifi-

Hydrilla verticillata (
Plate-1.
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cation and medicinal uses were documented by in-
teracting with local people and consulting the litera-
ture.

Results and Discussion

The present study revealed 15 spp of aquatic me-
dicinal plants belonging to 14 genera and 14 families
Plate-2

Potamogeton crispus L. Potamogeton natans L.

Plate-3

Utricularia aurea Lour
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antitumor, improves neurological

health.

Sr. Botanical Common Family Part Used Medicinal Uses

No. Name Name References

1. Acorus Sweet flag,  Araceae Rhizome Extract is used in cough, Arseculeratne et
calamus L.  Calamus stomach cramps, flatulence, al., 1985; Dobelis,

indigestion, heartburn, 1986; Elliott,
diarrhea, throat irritation, 1976; Thomson
liver disorders, chest Schultes, 1978;
congestion, rheumatism, Hussey, 1974;
bronchitis, asthma, diabetes, Kumar et al., 2015;
malaria, tuberculosis and Muthuraman et
fever. Antioxidant, al. 2011; Kumari
antibacterial, anticancer, et al. 2010; Shah
neuroprotective, and Gilani, 2012
cardioprotective and

radioprotective. Oil extracted

from rhizome used in

piles, dyspepsia, asthma,

dysentery, loss of apetite,

catarrh.

2. Apium Celery Apiaceae Leaves, Anticancer, antidiabetic, Sultana et al., 2005;
graveolans stem and antihypertensive, Ko et al., 1991;

L. seeds antihyperlipidemic, Tsi and Tan, 2000,
antioxidant, antimicrobial Tiwari, 2004;
and anti- inflammatory Friedmen et al.,
2002
Shanmugapriya
and Usha Devi,
2014

3.  Coix Hanjeli Poaceae Roots and  Oil extracted from roots and Diningrat et al.,
lacryma- seeds seeds exhibit antimicrobial, 2020; Wang et al.,
jobi L. anti-inflammatory, anti- 2016; Zhang et

angiogenic, analgesic, anti- al., 2014
allergic, cytostatic, antioxidant,
antitrypanosomal,

antileishmanial anticancer

4. Cyperus Nutsedge, = Cyperaceae Roots and  Analgesic, antibacterial, Dhar et al., 2017;
rotundus motha, rhizome anticancer, antimalarial, Soman et al., 2013
L. nutgrass antiemetic, antiobesity,

anti-inflammatory, anticancer,
antioxidant, antispasmodic,
antidiarrheal, antimicrobial,
antimutagenic, antipyretic,
memory enhancer.

5. Eclipta False Asteraceae Whole Antioxidant, antiviral, anti- Gani and Devi,
prostrata Daisy, plant bacterial, antihepatotoxic, 2015; Chung et al.,
(L.) L. bringraja antimycotoxic, antihemorrhagic, 2017

antiproliferative, antitumor,
antihyperglycemic, antidementia,
antihyperlipidemic, antivenom,
anti-HIV and larvicidal.

6. Hydrilla Hydrilla Hydrochari- ~ Whole Improves digestion, blood Zhuang and
verticillata ~ or water taceae plant circulation, helps in detoxification, Beentje, 2017a;
(L.f.) Royle thyme control blood sugar, strengthens  Pal et al., 2004,

immunity, anti-bacterial, 2005
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Sr. Botanical Common Family Part Used Medicinal Uses
No. Name Name References
7. Lemna Common Lemnaceae Whole Used as remedy for rheumatism, Gulchin et al.,
minor L. duckweed, plant dropsy, diuretic, antiscorbutic, 2010; Watt and
lesser antisyphilitic, colds, measles, Breyer-
duckweed edema and externally to treat eye Brandwijk, 1962;
diseases, carbuncles and skin Lansdown, 2019
ailments, antimicrobial, antifungal.
8. Naturtium  Watercress  Brassicaceae Leaves Depurative, diuretic, antioxidant, Corona et al.,
officinale antimicrobial, expectorant, 2008; Freitas et al.,
R.Br anticancer hypoglycaemic, 2013; Aries et al.,
antidiabetictreatment of 2013; Bahramikia
pulmonary diseases, abdominal et al., 2009; Graf
pain, tuberculosis. et al., 2016
9. Phyla Jalapippali ~ Verbenaceae = Whole plant Antimicrobial, antibacterial, Malathi et al.,
nodiflora antifungal, hepatoprotective, 2011; Arshad et
(L.) Greene antioxidant, antitumor, al., 2010; Durairaj
antidiuretic, anti-inflammatory, et al., 2009;
antidiabetic, hypolipidaemic, Shukla et al., 2009;
skin problems Rangachari et al.,
2011
10. Polygonum  Knotweed Polygonaceae Whole plant Anti-inflammatory, anti- Jeong et al., 2005;
plebeium proliferative, hepatoprotective, Khoshbaten et al.,
R.Br. helpful in the treatment of liver 2010; Mumtaz et
fibrosis al., 2009
11.  Potamogeton Curly-leaved Potamogeto- ~ Whole Diuretic, antibacterial, antifungal, Du et al., 2014;
crispus L. pondweed  naceae plant anticancer, antioxidant Fareed et al., 2008;
Lupoae et al., 2015
12.  Potamogeton Potamoge- Leaves Antifungal, febrifuge and Haroon, 2006;
natans L. tonaceae resolvent. Duke and
Ayensu, 1985
13. Ranuncu- Field Ranuncula- Whole Used in the treatment of plagues, Mei et al. 2012;
latus buttercup, ceae plant scorpion bite, blood stasis, acute ~ Neag et al., 2017;
scleratus L. corn icteric hepatitis hypertension. Gangwar and
crowfoot, Also possess antioxidant, Joshi 2008;
corn antibacterial anti-diarrheal, Ambasta et al.,
buttercup antiphlogostic, antimalarial 1992
properties. Promote blood
circulation, relieve swelling.
Leaves juice used in sciatica,
rheumatism, dysuria, asthma
and pneumonia.
14. Trapa Water Trapaceae Whole Aphrodisiac, astringent, Shalini et al.,
natans L. chestnut plant appetizer, antipyretic, 2019; Sen and
constipating, diuretic, spleen Behera 2018;
infections, diuretic, febrifuge Agrahari et al.,
and antiseptic. Warm fruit 2010
paste applied over affected
parts to cure sciatica and
back pain.
15.  Utricularia Lentibula- Whole plant Antimalarial Choosawad et al.,
aurea Lour riaceae and antitumor 2005; Kumar et

al., 2018
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for the treatment of various human diseases.
Hamirpur district is rich in biodiversity and to har-
ness medicinal potential of aquatic angiospermic
herbs need further study. The present exploration
may be utilized for bioprospecting by pharmaceuti-
cal industry. The list of medicinally important
aquatic herbs (Table 1).

Acknowledgement

We are thankful to Mr. Sunil Pathak, Assistant Pro-
fessor of Botany, Govt. College, Barsar, Himachal
Pradesh who has helped in collection and identifica-
tion of plants.

Conflict of Interests

There is no conflict of interests regarding research,
authorship and publication of this research article.

References

Agrahari, A., Khaliquzzama, M., Panda, S., Meher, A. and
Padhan, A. 2010. Physico-chemical studies of Trapa
natans L. var bispinosa Roxb. roots. International Jour-
nal of Pharmaceutical Research and Development. 2: 10.

Ambasta, S. P., Ramchandran, K., Kashyapa, K. and
Chand, R. 1992. The useful plants of India. New
Delhi: Council of Science and Industrial Research
(CSIR). pp 514.

Aries, A., Carvalho, R., Rosa, E. A. S. and Saavedra, M. J.
2013. Phytochemical characterization and antioxi-
dant properties of baby-leaf water cress produced
under organic production system. CyTA- ]. of Food.
11: 343-358.

Arseculeratne, S. N., Gunatilaka, A. L. and Panabokke, R.
G. 1985. “Studies on medicinal plants of Sri Lanka.
Part 14: Toxicity of some traditional medicinal herbs.
Journal of Ethnopharmacology. 13: 323-335.

Arshad, M.A., Khana, M.A., Mushtaq, A.,, Muhammad, Z.,
Sarwat, ]. and  Shahzia, S. 2010.
Ethnopharmacological application of medicinal
plants to cure skin diseases and in folk cosmetics
among the tribal communities of north-west frontier
province. Pakistan |. Ethnopharmacology. 128: 322-335.

Bahramika, S., Ardestani, A. and Yazdanparast, R. 2009.
Protective effects of four Iranian, medicinal plants
against free radical - mediated protein oxidation.
Food Chem. 1159: 37-42.

Bhowmik, S., Datta, B. K. and Saha, A. K. 2013. “Ethno
medicinal and phytochemical screening of some hy-
drophytes and marsh plants of Tripura, India. World
Applied Science Journal. 22: 1453-1459.

Bornette, G. and Puijalon, S. 2001. Macrophytes: Ecology of
Aquatic Plants. Chichester: John Wiley & Sons. Cali-

Eco. Env. & Cons. 30 (January Suppl. Issue) : 2024

fornia Univerisity. 2000. Aquatic Plants. University
of California. http:/ /www.botgard.ucla.edu/html/
botanytextbooks/lifeforms/aquaticplants/
fulltextonly.html.

Choosawad, D., Leggat, U., Deschsukhum, C., Phongdra,
A. and Chotigeat, W. 2005. Antitumor activities of
fucoidal from the aquatic plant Utricularia aurea
Lour. Songk. J. Sci. Technol. 27: 799-807.

Chung, I. M., Rajakumar, G, Lee, J. H., Kim, S. H. and
Thiruvengadam, M. 2017. Ethnopharmacological
uses, phytochemistry, biological activities and bio-
technological applications of Eclipta prostrata. Appl.
Microbiol. Biotechnol. 101: 5247-5257.

Corona, M. D. R. C., Monica, A., Cabrera, R., Santigo, O.
G., Gonzalez, E. G., Palacios, I. D. P. and Herrera, J.
L. 2008. Activity against drug resistant -tuberculo-
sis strains of plants used in maxican traditional
medicine to treat tuberculosis and other respiratory
diseases. Phytotherapeutic Res. 22: 82-85.

Dhar, P., Dhar, D. G., Rawat, A. and Srivastava, S. 2017.
Medicinal chemistry and biological potential of
Cyperus rotundus Linn.: an overview to discover elite
chemotype (s) for industrial use. Industrial Crops and
Products. 108: 232-247.

Diningrat, D. S., Risfandi, M., Harahap, N. S., Sari, A. N.
and Siregar, H. K. 2020. Phytochemical screening
and antibacterial activity of Coix lacryma-jobi oil. ]. of
Plant Biotech. 47: 100-106.

Dobelis, I. N. 1986. Magic and Medicine of Plants.
Pleasantville, NY: Reader’s Digest Association, pp.
702.

Du, Y., Wang, R., Feng, ]J., Zhang, H. and Liu, J. 2014.
“Screening anti-tumor constituents from
Potamogeton crispus for potential utilisation of con-
structed wetland plant resources. Biology and En-
vironment: Proceedings of the Royal Irish Academy.
114: 79-87.

Duke, J. A. and Ayensu, E. S. 1985. Medicinal Plants of China.
Reference Publications, Inc. ISBN0-917256-20-4. 2
Vols. pp. 670.

Durairaj, A.K., Mazumder, UK., Gupta, M. and Selvan
V.T. 2009. Effect on inhibition of proliferation and
antioxidant enzyme level of Lippia nodiflora in EAC
cell line treated mice. J. of Complementary and Integra-
tive Medicine. 6: 713-714.

Elliott, D. 1976. Roots. Old Greenwich, CT: The Chatham
Press.

Fareed, M., Haroon, A. and Rabeh, S. 2008. Antimicrobial
activity of some macrophytes from Lake Manzalah
(Egypt). Pakistan Journal of Biological Sciences. 11:
2454.

Freitas, E., Aries, A., de Santos, R. E. A. and Saavedra, M.
J. 2013. Antibacterial activity and synergistic effect
between water crass extracts. Letters in Aplied
Microbiol. 57: 266-273.

Friedmen, M., Henika, P. R. and Mandrell, R. E. 2002.



SUMAN AND SINGH

Bactericidal activities of plant essential oils and some
of their isolated constituents against Campylobacter
jejuni, Escherichia coli, Listeria monocytogenes and Sal-
monella enterica. |. Food Prot. 65: 1545-1560.

Gangwar, K.K. and Joshi, B.D. 2008. Diversity of medici-
nal flora district Pithoragarh and their uses by the
local communities. In: Joshi B. D. (eds.). Biodiversity
and Environmental Management. New Delhi, APH
Publishing House. pp 136-146.

Gani, A.M.S. and Devi, D.N. 2015. Antioxidant activity of
methanolic extract of Eclipta prostrata (L.) L. Int. ]. of
Phytopharmacy. 5: 21-24.

Graf, B. L., Silva, P. R. and Baldeon, M. E. 2016. Discover-
ing the pharmacological potential of Eucadorian
market plants using a screens- to- nature participa-
tory approach. J. of Biodiversity, Bioprospecting and
Development. 3: 1-9.

Gulchin I, Kirecci, E., Akkemik, E., Topal, F. and Hisar,
0.2010. Antioxidant, antibacterial and anticandidal
activities of an aquatic plant: Duckweed (Lemna
minor L.). Turk. J. Biol. 34: 175-188.

Haroon, A. M. 2006. Effect of some macrophytes extracts
on growth of Aspergillus parasiticus. Eqypt. J. Aquat.
Res. 32: 301-313.

Hussey, J. S. 1974. Some useful plants of early New En-
gland. Economic Botany. 28: 311-337.

Jain, S. K. and Rao, R. R. 1977. Handbook of Field and Her-
barium Methods. Today and Tomorrow’s Printers
and Publishers, New Delhi, India. pp. 158.

Jeong, D.H., Lee, G.P., Jeong,W.I., Do, S.H., Yang, H.].,
Yuan, D.W., Park, H.Y., Kim, K. J. and Jeong K.S.
2005. Alterations of mast cells and TGF-al on the
silymarin treatment for CCl(4)-induced hepatic fi-
brosis. World |. of Gastroenterology. 11: 1141-1148.

Khosbaten, M., Aliasgarzadeh, A., Masnadi, K.,
Tarzamani, M.K., Farhang, S., Babaei, H., Kiani, ].,
Zaare, M. and Najafipoor, F. 2010. N-Acetylcysteine
improves liver function in patients with non
alcoholicfatty liver disease. Hepatitis Monthly. 10: 12-
16.

Ko, F.N., Huang, T.F. and Teng, C.M. 1991. Vasodilatory
action mechanisms of aigeninisolated from Apium
graveolans in rats thoracic aorta. Biochem. Biopharm.
Acta. 1115: 69-74.

Kumar, R., Sharma, S., Sharma, A., Kumari, D., Kumar, G.,
Nadda, Y., Padwad, R., Ogra, and Kumar, N. 2016.
Chemical composition, cytotoxicity and insecticidal
activities of Acorus calamus accessions from the west-
ern Himalayas. Industrial Crops and Products. 94: 520—
527.

Kumar, S., Thorat, S. S., Labala, R. K. and Patra, J. K. 2018.
Insectivorous plants of India: Sources of bioactive
compounds to fight against antimicrobial resistance.
J. K. Patraet al. (Eds.). In: Microbial Biotechnology. pp
305-318, Nature Springer, Singapore, Pvt. Ltd.

Kumari, R., Singh, S. and Agrawal, S. 2010. Response of

S373

ultraviolet-B induced antioxidant defense system in
amedicinal plant. Acorus calamus. Journal of Environ-
mental Biology. 31: 907-911.

Lansdown, R.V. 2019. Lemna minor” IUCN Red List of
Species 2019.

Lupoae, P., Cristea, V., Borda, D., Lupoe, M., Gurau, G.,
and Dinica, R. M. 2015. Phytochemical screening:
Antioxidant and antibacterial properties of
Potamogeton species in order to obtain valuable feed
additives. Journal of Oleo Science. 64: 1111-1123.

Macaskill, C. 2010. The National Agricultural Dictionary.
Johannesburg: Rainbow SA. 7 An Introduction to
Aquatic Plants.

Malathi, R., Cholarajan, A. Karpagam, K. Jaya, K.R. and
Muthukumaran, P. 2011. Antimicrobial studies on
selected medicinal plant Coleus amboinious, Phyla
nodiflora and Vitex negundo. Asian J. Pharma Tech. 1:
53-55.

Mei, H., Zuo, S., Ye, L., Wang, J. and Ma, S. 2012. Review
of the application of the traditional Chinese medici-
nal herb, Ranunculus scleratus L. |. of Medicinal Plants
Res. 6: 1821-1826.

Mumtaz, K., Azam, Z., Hamid, S., Abid, S., Memon, S.,
Shah, H.A. and Jafri, W. 2009. Role of N-
Acetylcysteine in adults with non-acetaminophen-
induced acute liver failure in a center without the
facility of liver transplantation. Hepatology Interna-
tional. 3: 563-570.

Muthuraman, A., Singh, N. and Jaggi, A.S. 2011. Protec-
tive effect of Acorus calamus L. in rat model of vinc-
ristine induced painful neuropathy: An evidence of
anti-infammatory and anti-oxidative activity. Food
and Chemical Toxicology. 49: 2557-2563.

Neag, T., Toma, C. C. and Ardelean, N. A. 2017. Polyphe-
nols profile and antioxidant activities of some Roma-
nian Ranunculus species. Studia Ubb Chemia. LXII: 75-
88.

Pal, D.K., Nimse, S. V., Khatun, S. and Padhihari, A. 2005.
CNS activities of aqueous extract of Hydrilla
verticillata plant. Int. Conf. of Health Sciences, Mysore.
pp- 60.

Pal, D. K., Padhihari, A. K., Otta, M., Khatun, S., Sanigrahi,
S. and Mandal, M. 2004. Studies on antibacterial
activity of Hydrilla verticillata. 16th Annual Conf. of the
PSI, Paschim Medinipur. pp. 77.

Ramesh, S., Rajabalaya R. and Santhanam, R.2013. Fresh-
water Phytochemical Compounds. Boca Raton, FL: CRC
Press.

Rangachari, B. Veeramuther, D., Savarimuthu, I.G. and
Macimuthu. 2011. Anti-diabetic activity of Y-Sito-
sterol isolated from Lippia nodiflora L. in
streptozotocin induced diabetic rats. European |. of
Pharm. 667: 410-418.

Sen, S. K. and Behera, L. M. 2018. Ethnomedicinal uses of
some aquatic plants in Bargarh district of Western
Odisha. World Journal of Pharmaceutical and Medical



S374

Research. 4: 217-221.

Shah, A.]J. and Gilani, A. H. 2012. Aqueous-methanolic ex-
tract of sweet fag (Acorus calamus) possesses cardiac
depressant and endothelial-derived hyperpolariz-
ing factor-mediated coronary vasodilator effects.
Journal of Natural Medicines. 66: 119-126.

Shalini, Raghav, P. K. and Singh, P. 2019. Therapeutic
properties of water chestnut: A review. Journal of
Emerging Technologies and Innovative Research. 6: 159-
165.

Shanmugapriya, R. and Ushadevi, T. 2014. In vitro antibac-
terial and antioxidant activities of Apium graveolens
L. seed extracts. Int. ]. Drug Dev. Res. 6: 165-170.

Shukla, S., Patel, R. and Kukkal, R. 2009. Study of phy-
tochemical and diuretic potential of methanol and
aqueous extract of aerial parts of Phyla nodiflora L.
Int. |. of Pharma. and Pharm. Sci. 1: 85-91.

Soman, V., Sahane, R., Wankhade, W., Nandi, P.,
Karmarkar, C. and Gokhale, M. R. 2013. Effect of
Cyperus rotundus root extract in Midazolam induced
memory loss in mice. Int. J. of Pharma. Sci. Review and
Res. 22: 269-272.

Sultana, S., Ahmed, S., Jahangir, T. and Sharma, S. 2005.
Inhibitory effect of celery seeds extract on chemically
induced hepatocarcinogenes modulation of all pro-
liferation, metabolism and altered hepatic foci devel-
opment. Cancer. Lalt. 221: 11-20.

Eco. Env. & Cons. 30 (January Suppl. Issue) : 2024

Thomson, W.A.R. and Schultes, R.E. 1978. Medicines from
the Earth. New York: McGraw-Hill.

Tiwari, A. K. 2004. Antioxidants: New -generation thera-
peutic base for treatment of polygenic disorders.
Curr. Sci. 86: 1092-1102.

Tomlinson, P.B. 1983. The biology of aquatic plants. http:/
/arnoldia.arboretum.harvard.edu/pdf/articles/
1983-43-2-the-biology-of-aquatic-plants.pdf.

Tsi, D. and Tan, B. 2000. The mechanism underlying the
hypocholesterolaemic activity of aqueous celery
extract, its butanol and aqueous fractions in geneti-
cally hypercholesterolamic rats. Life Sci. 66: 755-767.

Wang, L., Chen, C., Su, A., Zhang, Y., Yuan, J. and Zu, X.
2016. Structural characterization of phenolic com-
pounds and antioxidant activity of the phenolic rich
fraction from defatted adley (Coix lacryma-jobi L.)
seed meal. Food Chem. 196: 509-517.

Watt, J. M. and Breyer-Brandwijk, M.G. 1962. The Medici-
nal and Poisonous Plants of Southern and Eastern Africa.
Vol. 2. London, UK: Livingstone.

Zhang, W., Wen, T. and Qiu, G. 2014. Isolation and anti-
microbial activity of endophytic fungi in Coix
lacryma-jobi kernels. Guizhou Agricultural Sciences. 42:
152-157.

Zhuang, X. and Beentje, H. J. 2017a. Hydrilla verticillata. The
TUCN Red List of Threatened Species.




