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ABSTRACT

According to UNDP, about 70% of the global natural wetlands have
been lost during the last decade. The continual decrease in the amount
of fresh water available to humans for use is a cause of major concern
today. In India also, diminishing freshwater bodies, decreasing ground
water levels, increasing anthropogenic activities and pollution are
posing challenges to the management of water bodies. In recent years,
lot of research and efforts have been made worldwide to reclaim the
depleting water resources. Continuous and increasing infestation of
water bodies with aquatic weeds is one of the leading causes of its
deterioration and vanishing. Within this context the present review
was undertaken with the aim to understand the diversity of the
aquatic weeds in India and composting as a management option to
control the growth of the aquatic weeds.
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INTRODUCTION

Aquatic weeds have become a major environmental
problem for the lakes across the world and requires
immediate remedial measures. During the last century,
about 70% of natural wetlands have been lost globally
(UNDP). The size of the lakes throughout the world is
shrinking, and there is a concerning rate of sediment
deposition due to catchment area degradation. The water
quality has also deteriorated due to intense pollution
caused by various factors. Intense growth of the aquatic
weeds results in depletion of dissolved oxygen causing
anaerobic digestion in the hypolimnion. It produces huge
amount of methane gas whose global warming potential is
34 times more than the carbon dioxide. (Rafiq Kumar,
2018). The aquatic weeds are an indicator of pollution and
water bodies. They may cause nutrient overloading leading
to eutrophication of the water body (Abbasi, 1997; Khan
and Mohammad, 2014; Jain and Kalamdhad, 2018). These
aquatic weeds are capable of tolerating eutrophication and
nutrient enrichment in the water (Zhou et al, 2017). High
nutrient loadings may cause uncontrolled growth of the
aquatic weeds (Zhao et al, 2016). Aquatic weeds depend on
water and sediments for its nitrogen and potassium
requirements (Vindbak and Nina, 2002). The overgrowth
of these aquatic weeds can cause severe problems like
blockage of water body resulting in the flooding of the area
(Malik, 2007). It severely affects livelihood of the people, as
they severely impact fisheries, recreational industries, ship
navigation, sedimentation of lake, etc. (Tellez et al, 2008;
Chuang et al, 2011). The overgrowth can have considerable
ecological and aesthetic changes (Villamagna and Murphy
2010), and cause diseases like malaria, filariasis, dengue etc.
(Mailu, 2001).

Depletion of available freshwater resources, falling ground-
water levels and deteriorating water quality are all posing
a variety of challenges in managing India‘s water resources
(CPCB, 2011). Hence, the present review is undertaken
with the aim to understand the nutrition potential of the
aquatic weeds and composting as a potential avenue for its
control and management in India.

Management of aquatic weeds

Considering the economic and ecological losses of the
water bodies, two different approaches can be adopted i.e.,
preventive measures and control. Management of aquatic
weeds can be accomplished by combining a variety of
methods as per the requirement. The different methods to
control the aquatic weeds include i) preventive measures,
ii) manual and mechanical measures, iii) chemical control,
iv) biological control, and v) management through
utilization. Preventive measures include developing proper
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design and construction of structures like banks on the
edge of water body, construction of channels, ditches and
lining of canals. Manual and mechanical measures are one
of the oldest methods to control the overgrowth of aquatic
weeds and are more effective in controlling free floating
weeds using water weed cutter, under water cutters, and
harvesters. The weeds are pulled out by hand or cut off by
employing human labour. They are cost effective and
environment friendly. Chemical control is easiest and time
efficient method requiring extensive knowledge of aquatic
weed and effective herbicide like 2,4D, endothall,
glyphosphate, diquat, paraquat, etc to achieve better
results. Biological control, one of the most eco-friendly
methods employs plant eating organism like insects, fish,
parasites, pathogens like bacteria, fungi, viruses, etc. It
requires vigorous monitoring with the possibility that it
may harm other economic important plants as well.
Management through utilization like by converting them
into useful products such as compost, vermicompost, etc as
these weeds contain a lot of nutrients.

Aquatic weeds diversity in India

In India also, many water bodies such as rivers, ponds,
natural and artificial lakes, are suffering from the spread of
aquatic weeds, causing significant damage to the water
body. Water bodies in different regions of India, including
Northeast India, Goa, Maharashtra, Kerala, and other
states have been infested with aquatic weeds like Eichhornia
crassipes, Salvinia molesta, Nitella, etc (Varshney et al, 2007).
There are more than 160 species of aquatic weeds found
across India. Among these, Eichhornia crissipis, Salvinia
molesta, Ipomoea spp., Chara spp., Nitella spp., Hydrilla
verticillata, Nymphea stellata, Nellumbo nucifera, Vallisneria
spiralis, Typha angustata are the major problem (Sushilkumar,
2011). Alternanthera phyloxeroides has also become a growing
menace in India (Sushilkumar, 2005). These weeds
growing in wetlands and cultivable land cause serious
problems, especially in parts of Assam, Kerala, West
Bengal, and Madhya Pradesh (Bhan and Sushilkumar,
1996). About 40% of the whole aquatic body which is
utilized for pisciculture is deemed unfit because of
uncontrolled invasion of these aquatic weeds (Narayan et.
al, 2017). They have invaded lakes and ponds such as Dal
Lake, Nigeen and Wular lakes in Jammu & Kashmir,
Barwa, Ramgrah and Guiar lake in Uttar Pradesh, Ansupa
lake in Odisha, Ootacumund lake in Tamil Nadu, Kallern
Lake in Andhra Pradesh, and Loktak Lake in Manipur
(Varshney et al, 2007). Common weeds in these lakes and
ponds are N. nucifera, Nymphdeda spp., Trapa natans, Lemna gibba,
L. minor, L. trisulca, Spirodela polyrhiza, and Salnania natans. The
most dominant submerged weeds in the lakes are
Ceratophyllum demersum, Potamogeton spp. etc. S. natans is only
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found around Kashmir region and covers about 2.5-6% of
the total water surface there (Varshney et al, 2007). About
60 species of Ipomoea are found all over India, but are found
mainly in the central, western, southern, and southeastern
states (Cook 1987, Kumar, 2018).

It has been estimated that E. crissipis (water hyacinth) has
infested 20-25% of utilizable water in India and the
condition is severe in states like Odisha, West Bengal, and
Bihar where infestation was up to 40% of (Gopal and
Sharma,1981). The presence of water hyacinth near a water
treatment plant has caused problems for the Tapi River in
Surat. They can clog reservoirs and restrict the amount of
water available for human consumption (Chander et al.,
2020). Water hyacinth has caused significant siltation in
the marshes of India's Kaziranga National Park. This weed
has severely plagued Deepor Beel, a freshwater lake
generated by the Brahmaputra River (Patel, 2012). India
can produce about three million tons of compost from E.
crissipis.

Aquatic weed as compost

Extensive research is going on in India to find out different
ways through which these aquatic weeds can be converted
from waste to wealth by converting them into compost
(Table 1). Dhadse et al, (2021) developed a new
vermicompost which was prepared by using 6 species of
aquatic weeds namely, Hydrilla verticilata (L.f.) Royle,
Ceratophyllum demursum L., Nelumbo nucifera Gaerth., Ludwigia
palustris L., Pistia stratioles L., and Eicchornia crassipis. The
aquatic sedminent consisting of the above-mentioned
weeds along with cowdung and microbes in the ratio of
2:1:1 were stabilized for 45 days in presence of earthworm
Eudrilus eugeniae. The Vermicompost was found to be rich in
NPK and micronutrients. Deka et al. (2003) used water
hyacinth as the substrate for composting with Eisenia foetida
and found considerable increase in macro and micro
nutrients in the final vermicompost. In another study,
Kannadasan et al. (2014) prepared vermicompost from E.
crassipes with E. eugenide and E. fetida and found the compost
to be rich in macro and micro plant nutrients.
Vermicompost of these aquatic weeds have also been tested
to be a good conditioner. According to Gajalaxmi and
Abbasi (2002) vermicompost of water hyacinth has proven
to be a good conditioner. Nutritional composition of
vermicompost developed from aquatic weeds has given in
Table 1.

Najar and Khan (2013a) studied the waste management
and recycling of the macrophytes especially water hyacinth
in different combinations using E. foetida. Umavathi et al.
(2015) studied the changes in the nature of vermicompost

created using E. crassipes and the earthworm eugeniae and
concluded that the gut enzymatic process which takes
place inside the earthworm during the whole process
considerably affects the quality of the vermicast improving
the nutrient status of the end product. Sannigrahi et. al.
(2002), highlighted that the vermicomposting of the the
water hyacinth can be a better disposing method having
economic benefits too. Ganesh kumar et al. (2014), tried a
new method, in which vermicompost was produced from
Salvinia molesta using the earthworm species E. fetida or E.
eugeniae for 270 days without the use of any cow dung or
precomposting. The researcher’s assertion was that, the
application of cow dung in itself is a costly method, so they
established an experiment without precomposting and had
considerable results. Mishra et al. (2016), vermicomposted
some of the aquatic weeds such as Azolla microphylla, Pistia
stratiotes, Salvinia cucullate, and Salvinia molesta using
earthworm P. excavates into a nutrient rich vermicast and
concluded it to be a sustainable method to bring out the
trapped nutrients from the weeds.

Use of aquatic weed based compost on crop yield

Due to presence of all essential nutrients, it is proven that
the vermicompost can stimulate the growth and
productivity of plants and are more attractive, economical
and environment-friendly option (Datta 2009, Gajalaxmi
2001 a, b, 2002). Numerous studies have established that
vermicompost have positive effect on a wide variety of crop
plants including cereal and legumes (Souza et al, 2013),
vegetables (Doan et al, 2013; Atiyeh et al 2000a),
ornamental and flowering plants (Edward et al, 1988;
Atiyeh et al. 2000b), and field crops (Najar et al, 2013; Najar
etal,2015; Wu et al, 2012; Rajeev et al., 2016; Khan et al, 2017,
Sahoo et al, 2017; Roy Chaoudhary et al, 2017). Hussain et al.
(2020) studied the effect of vermicompost made out of
Ipomoeda carnea on the germination, growth, and fruit yield of
Abelmoschus esculentus. They observed that on increasing the
application of compost from 2.5 to 5 tonnes/ha, increase in
the germination, growth, and fruit yield was considerable.
Other significant observation made was that the
application of the vermicompost reduced fungal infections
in the A. esculentus. In another study, Hussain et al. (2018)
studied the impact of compost made of Salvinia molesta on
the germination and seedling growth of Abelmoschus
esculentus, Cucumis sativus, and Vigna radiata. They observed
that the compost not only improved the germination (up to
98%) and the biochemical content but also improved the
morphological growth. Gandhi and Sundari (2012), in their
study of vermicomposting of Azolla sp. and Eichhornia sp. by
using earthworm E. eugenide studied the growth and effect
of applied vermicompost on eggplant. Chaithra et al. (2016)

Plantae Scientia, March, 2022; Volume 05 Issue 02:29-35



Aquatic Weeds Diversity in India and its Management by Composting: A Review | 32

used compost made out of dried E. crassipes leaves and soil
(ratio 1:1) and studied its impact on the growth of Cicer
artiecnium. They found that the root and shoot length
increased. Mahanta et al. (2012) observed that microbial
addition to composting matter improves the nitrogen and
microbial content of the compost. They found that the
vermicompost made out of Ipomoea carnea had greater
amount of both the nitrogen content and the microbial
population.

CONCLUSION

The weeds which are important for balanced aquatic
ecosystem can be a nuisance due to their vigorous growth
causing many environmental and economic problems.
Environmental problems include lake eutrophication
leading to adverse effects on the aquatic fauna due to
reduced sunlight reaching the lower zones and decreased
oxygen. Economic impacts include reduced fishery
business, human recreational activities like tourism and
boating. Managing these vigourously growing weeds is a
complex and cumbersome job. Physical, chemical, and
biological methods are the conventional methods being
used to control the weeds. But to deal with the huge
quantity of aquatic weeds, more efficient methods are
being developed recently like making compost from the
weed biomass, obtaining biofuels, converting the weeds
into compounds to be used as bio-pesticides, etc. These
techniques have dual benefit as excessive weed growth can
be controlled and obtaining valuable eco-friendly by-
products. The literature review revealed that, the E. crassipes
is the most widely vermicomposted aquatic weed. It is
concluded that by aquatic
vermicompost on a wide scale in agriculture will not only
help in controlling the aquatic weeds but also restore and
improve the soil organic matter and nutrient content.

using weed-based

ACKNOWLEDGEMENT

Authors are thankful to the Director, CSIR-NEERI for
supporting these studies.

REFERENCES

Abbasi S A (1997) Weeds of despair, and hope. Wetlands of
India: Ecology and Threats. Discovery Pub. House, 12-21.

Atiyeh R M, Arancon N Q, Edwards C A, Metzger ] D. (2000)
Influence of earthworm-processed pig manure on the growth and
yield of greenhouse tomatoes. Bioresour. Technol. 75:175-180.

Atiyeh, R. M., Dominguez, J., Subler, S., & Edwards, C. A.
(2000). Changes in biochemical properties of cow manure during
processing by earthworms (Eisenia andrei, Bouché) and the effects
on seedling growth. Pedobiologia, 44(6), 709-724.

Plantae Scientia (ISSN 2581-589X)

Bhan V M., Sushilkumar (1996) Eco-Friendly approaches in
aquatic weed management. Proceedings of workshop on “Aquatic
weeds - problems and management” held at Bangalore
(Karnataka), (edvarme, C.V.]) 191-201

Blessy K, Lakshmi M, Prabha (2014) Application of water
hyacinth vermicompost on the growth of capsicum annum.
International journal of pharma sciences and research. vol 5 no 05
198-203

Chaithra K.S., Lokeshappa B, Gabriel K.P (2016). Water
Hyacinth - A Potential Phytoremediator and Biofertilizer.
International Research Journal of Engineering and Technology
(IRJET) Volume: 03 Issue: 08. Page 1866-1873

Chakma Ranjit, SuryatejaPottipati, and Kalamdhad Ajay
(2019) Rotary Drum Composting of Water Hyacinth followed by
Vermicomposting
https://www.researchgate.net/publication/337974007 _

Chander, S., Gujrati, A., Krishna, A. V., Sahay, A., & Singh, R.
P. (2020). Remote sensing of inland water quality: a
hyperspectral perspective. In Hyperspectral Remote Sensing (pp.
197-219). https://doi.org/10.1016/b978-0-08-102894-
0.00017-6

Elsevier.

Chuang YS, Lay CH, Sen B, Chen CC, Gopalakrishnan K, Wud
JH, Lin CS, Lin CY (2011) Biohydrogen and biomethane from
water hyacinth (Eichhorniacrassipes) fermentation: effects of
substrate concentration and incubation temperature. Int J
Hydrog Energy 36(21):14195-14203

Cook, C. D. K. (1987). Ipomoea fistulosa: A new problem for
India. Aquaphyte journal, 7(1), 12.

CPCB. Status of Water Quality in India (2011). Published by
Central Pollution Control Board, Ministry of Environment &
Forests, Delhi.

Datta Subhendu (2009) Aquatic Weeds and Their Management
for Fisheries. http://www.scribd.com/doc/22049534/Aquatic-
Weeds-and-Their-Managemnt-for-Fisheries. 1-22.

Datta, S. (2009) Study the identification and analysis of
freshwater zooplanktons

Deka P K, Paul S K, Bora H A. (2003) Vermitechnology for
economic use and control of water hyacinth. Pollut Res.; 22(3):
385-387.

Dhadse, S., Alam, S. N., & Mallikarjuna Rao, M. (2021).
Development of nutrient rich  biofertilizer by co-
vermistabilization of aquatic weeds using herbal pharmaceutical
wastewater along with sediment of lake. Bioresource Technology
Reports, 13. https://doi.org/10.1016/j.biteb.2021.100633

Doan T T, Ngo P T, Rumpe C, Nguyen B N, Jouquet P. (2013)
Interactions between compost, vermicompost and earthworms
influence plant growth and yield: a one-year greenhouse
experiment. SciHortic.; 160:148-154.

https://www.plantaescientia.com/o]s



https://www.plantaescientia.com/ojs

33| Dhadse et.al., 2022

Edwards C A, Burrows L (1988) The potential of earthworm
compost as plant growth media. In: Edwards CA, Neuhauser
(eds) Earthworms in environmental and waste management. SPB
Academic Publishers. The Netherlands.; 211-220.

Gajalakshmi S, Ramasamy E V, Abbasi S A, (2002)
Vermicomposting of different forms of water hyacinth by the
earthworm  Fudrilus
Technology,.82(2), 165-9.

eugeniae,  Kinberg.  Bioresource

Gajalakshmi S, Ramasamy E V, Abbasi S A. (2001b) Assessment
of sustainable vermiconversion of water hyacinth at different
reactor  efficiencies

employing  Eudriluseugeniae, ~Kinberg.

Bioresource Technology, , 80, 131-135.

Gajalakshmi S, Ramasamy, E V, Abbasi S A. (2001a) Potential
of two epigeic and two anecic earthworm species in
vermicomposting water hyacinth. Bioresource Technology, , 76,
177-181.

Gajalakshmi, S., & Abbasi, S. A. (2002). Effect of the application
of water hyacinth compost/vermicompost on the growth and
flowering of Crossandra undulaefolia, and on several vegetables.
Bioresource technology, 85(2), 197-199.

Gandhi A, Sundari U S. (2012) Effect of vermicompost prepared
from aquatic weeds on growth and yieldof eggplant (Solanum
melongenal..) | BiofertilBiopestici.; 3(5):128.

Ganeshkumar T &Premalatha M & Gajalakshmi S & Abbasi S
A. (2014) A new process for the rapid and direct
vermicomposting of the aquatic weed salvinia (Salvinia molesta).

Bioresources and Bioprocessing. 1. 10.

Gopal B. and Sharma K.P. (1981) Water hyacinth (Eichhornia
crassipes) the most troublesome weeds of the world. Hindasia
Publisher. 123+91p.

Hussain Naseer, Tasneem Abbasi, S.A. Abbasi, (2020)
Evaluating the fertilizer and pesticidal value of vermicompost
generated from a toxic and allelopathic weed ipomoea, Journal of

the Saudi Society of Agricultural Sciences,
https://doi.org/10.1016/].jssas.2018.05.005

Hussain, N., Abbasi, T., & Abbasi, S. A. (2016).
Vermicomposting-mediated conversion of the toxic and

allelopathic weed Ipomoea into a potent fertilizer. Process Safety and
Environmental Protection, 103, 97-106.

Jain M S, Kalamdhad A S. (2018) A review on management of
hydrilla verticillata and its utilization as a potential nitrogen-rich
biomass for compost or biogas production. Bioresour. Technol.
Reports. 1, 69-75.

Kannadasan N, Natarajan N, Anbusaravanan N, Sekar P, &
Krishnamoorthy R. (2014) Assessment of sustainable
vermiconversion of water hyacinth by Eudriluseugenige and Eisenia
fetida. Journal of Applied and Natural Science., 5(2), 451-454.

Khan M., Mohammad F. (2014) Eutrophication: Challenges and
solutions. In: Ansari, A., Gill, S. (Eds.), Eutrophication: Causes,
Consequences and Control. Springer, Dordrecht

Khan V M, Ahamad A, Yadav B L, Irfan M. (2017) Effect of
Vermicompost and Biofertilizers on Yield Attributes and
Nutrient Content and it's their Uptake of Cowpea
[Vignaunguiculata(L.) Walp]. Int. ]. Curr. Microbiol. App. Sci; 6(6),
1045-1050.

Kumar, M. R., Abbasi, T., & Abbasi, S. A. (2018). Invasiveness
and Colonizing Ability of Ipomoea carnea Jacq. and Attempts at
its Management. Nature Environment and Pollution Technology,
17(3), 767-775.

Mahanta K., D.K. Jha, DJ. Rajkhowa and Manoj-Kumar,
(2012) Microbial enrichment of vermicompost prepared from
different plant biomasses and their effect on rice (Oryza sativa L.)
growth and soil fertility, Biological Agriculture ¢ Horticulture, 28(4),
,241—250

Mailu A. (2001). Preliminary assessment of the Social, Economic
and Environmental Impacts of water hyacinth in the lake Victoria
basin and the status of control. In: Biological and Integrated
control of water hyacinth, Erchhorniacrassipes. Julien M.H, Hill
M.P, Centre T.D, Jianqung D. (Eds), ACIAR proceedings 102: 130-
139.

Malik, A. (2007). Environmental challenge vis a vis opportunity:
the case of water hyacinth. Environment international,33(1), 122-138.

Mishra M, Mohapatra A, Satapathy K B. (2016) Acomparative
study of vermicompost prepared from phytoremediated and
naturally grown aquatic weeds on growth and yield of green gram
[Vignaradiata(L.) Wilczek]. Int ] Curr Res Biosci Plant Biol., 3(7), 104-
109.

Najar I A, Khan A B, Abdul H. (2015) Effect of macrophyte
vermicompost on growth and productivity of brinjal (Solanum
melongena) under field conditions. Int | Recycl Org Waste Agricult,;
4(2),73-83.

Najar [ A, Khan A B. (2013a) Management of fresh waterweeds
(macrophytes) by vermicomposting using Eisenid fetida. Environ Sci.
Pollut Res, , 20, 6406- 6417.

Najar I A, Khan A B. (2013b) Effect of vermicompost on growth
and productivity of tomato (Lycopersicon esculentum) under field
conditions. Acta Biol Malaysiana.; 2(1), 12-21.

Narayan S, Nabi, Ambreen, Hussain, Khursheed, Khan. (2017)
Practical aspects of utilizing aquatic weeds in compost
preparation,. 10.13140/RG.2.2.22803.48162.

Naseer Hussain, Tasneem Abbasi and Shahid Abbas Abbasi
(2018) Generation of highly potent organic fertilizer from
pernicious aquatic weed Salvinia molesta, Environmental Science
and Pollution Research, 25, 4989-5002,
https://doi.org/10.1007/s11356-017-0826-0

Plantae Scientia, March, 2022; Volume 05 Issue 02:29-35


https://doi.org/10.1007/s11356-017-0826-0

Aquatic Weeds Diversity in India and its Management by Composting: A Review | 34

Patel, S. (2012). Threats, management and envisaged utilizations
of aquatic weed Eichhornia crassipes: An overview. Reviews in
Environmental Science and Biotechnology.
https://doi.org/10.1007/s11157-012-9289-4

Rafiq Kumar M., Tasneem Abbasi and S. A. Abbasi, (2018)
Invasiveness and Colonizing Ability of Ipomoea carnea Jacq. and
Attempts at its Management, Nature Environment and Pollution
Technology, 17 (3), 767-775

Rajeev S, Dwivedi H S, Dwivedi P. (2016) Utilization of three
obnoxious weeds (Parthenium hysterophorus, Lantana camara and
Eichhorniacrassipes) through vermicomposting and their response
on vegetative growth of Soybean crop. Int. ]. Adv. Res. Biol. Sci., 3(9),
13-20.

Roychowdhury D, Mondal S, Banerjee S K. (2017) The Effect of
Biofertilizers and the Effect of Vermicompost on the Cultivation
and Productivity of Maize - A Review. Adv. Crop. Sci. Tech., 5, 261.

Sahoo H R, Gupta N. (2017) Of Vermicompost In Enhancing
Growth and Development of Piper Longum- A Ret Medicinal
Plant. Sci. Agri., 17 (3), 77-8L.

Sannigrahi A K, Chakrabortty S, Borah B C. (2002) Large scale
Utilization of Water Hyacinth (Eichhorniacrassipes) as raw
material for vermicomposting and surface mulching in vegetable
cultivation. Ecol Environ Conserv., 8 (3), 269-271.

Souzaa M E P, Carvalhoa A M X, Deliberali D C, Juckscha I,
Brown G G, Mendonc E S, Cardosoa I M. (2013)
Vermicomposting with rock powder increases plant growth. Appl.
Soil. Ecol., 69, 56-60.

Sushil, K., & Kamlesh, V. (2005). Nutritive value of alligator
weed [Alternanthera philoxeroides (Mart.) Griseb.] and its
possible utility as a fodder in India. Indian Journal of Weed
Science, 37(1/2).

Sushilkumar. (2011). Aquatic weeds problems and management
in India Sushilkumar. Indian Journal of Weed Science (Vol. 43,
pp- 118-138).

Téllez, T. R., Lopez, E. M. D. R., Granado, G. L., Pérez, E. A,
Lopez, R. M., & Guzman, J. M. S. (2008). The water hyacinth,
Eichhorniacrassipes: an invasive plant in the Guadiana River
Basin (Spain). Aquatic Invasions,3(1), 42-53.

Tiwari Atul (2016), Bio-fertilizer formation through a weed
(water hyacinth) using Vermitechnology at Keetham lake, Agra
UP, India. ISSN 0971 - 6920 page 168-170

Umavathi S, Mathivanan R, Thangam Y, Revathi S. (2015)
Effect of Eudriluseugeniacinvermibioconversion of Eichhornia
crassipes(Martius) Solms-Laubach. Environ Res Int., 1,10-17.

Varshney ] & Kumar S & Mishra J. (2007) Current status of
aquatic weeds and their management in India. Proceedings of
Taal2007: The 12th world lake conference. 1039-1045.

Plantae Scientia (ISSN 2581-589X)

Villamagna, A. M., & Murphy, B. R. (2010). Ecological and
socio-economic impacts of invasive water hyacinth
(Eichhorniacrassipes): a review. Freshwater biology,55(2), 282-298.
https://doi.org/10.1111/j.1365-2427.2009.02294 x

Vindbaek, M., & Nina, C. (2002). Sources of nutrients to rooted
submerged = macrophytes growing in a nutrient-rich
stream. Freshwater Biology,47(2), 283-291.

Wu Y, Zhang N, Wang J, Sun Z. (2012) An integrated crop
vermiculture system for treating organic waste on fields. Eur. ]. Soil
Biol,, 51, 8-14.

Zhao, S., Yin, L., Chang, F., Olsen, S., Sendergaard, M.,
Jeppesen, E., & Li, W. (2016). Response of Vallisneria spinulosa
(Hydrocharitaceae) to contrasting nitrogen loadings in
controlled lake mesocosms. Hydrobiologia, 766(1), 215-223.

Zhou, Y., Zhou, X., Han, R., Xu, X., Wang, G., Liu, X., & Feng,
D. (2017). Reproduction capacity of Potamogetoncrispus
fragments and its role in water purification and algae inhibition
in eutrophic lakes. Science of the Total Environment, 580, 1421-1428.

Website : UNDP. https://wwwl.undp.org/content/singapore-
global-centre/en/home/sustainable-development-goals/goal-6-
clean-water-and-sanitation.html

https://www.plantaescientia.com/o]s



https://www.plantaescientia.com/ojs
https://www1.undp.org/content/singapore-global-centre/en/home/sustainable-development-goals/goal-6-clean-water-and-sanitation.html
https://www1.undp.org/content/singapore-global-centre/en/home/sustainable-development-goals/goal-6-clean-water-and-sanitation.html
https://www1.undp.org/content/singapore-global-centre/en/home/sustainable-development-goals/goal-6-clean-water-and-sanitation.html

35| Dhadse et.al., 2022

Table 1. Nutrient composition of the vermicompost of some aquatic weeds found in India

Vermicompost was prepared by feeding six different aquatic weeds

to earthworm (Eudrilus cugenic), namely Hydrilla verticilata,
Ceratophyllum demursum, Nelumbo nucifera, Ludwigia palustris, Pistia
stratioles, and Eicchornia crassipis. Fresh green plants were collected
from the lake and cuted into small pieces. Dry biomass, cow dung,
and isolated microbes in the ratio (2:1:1) were put into a 20-liter
pots. To these, 10 adult earthworm species Eudrilus eugenie were
added. Moisture was maintained by frequent sprading of herbal
pharmaceutical wastewater.

Washed fallen leaves of Ipomoea were used. They were put into
vermireactors (rectangular plastic containers of size 45 x 30 x 15
cm’) which had a 5 mm thick moist jute cloth at bottom. 50 adult
Eisenid foetida were used. The moisture was maintained at 65+5%. All
reactors were covered with black sheets of low-density poly-
ethylene (LDPE). The Vermicompost was ready in 40 days.

Water hyacinth shredding + cattle manure + Saw dust (ratio of 6:3:1)
+ first 10 days in Rotary drum + final 20 days in vermiculture ( sp
Eisenid fetida, Eudrilus eugeniae, and Perionyx ceylanensis). Eisenid fetida is
the best in culture with respect to lowest COs evolution and Oxygen
uptake rate as well as highest nutrient concentration Le. Nitrogen
and Phosphorus in 30 days)

Water hyacinth dried under sunlight and cow dung in the ratio of
1:1 was used. Vermicompost bed was covered with jute bags and
water was sprinkled twice or thrice a day to maintain 30-40%
moisture. Vermicompost was ready after 60 days.

S. Molesta plants of height of 30+¢5 cm were taken for
vermicomposting with earthworm Eisenia fetida and put in a
rectangular aluminium reactor (area 2.5 m X 1 m; height 0.25 m).
Moist 3 mm thich jute cloth was placed at the bottom. Humidity
was maintained at 60+10% and vermicompost was taken after 15 or
20 days.

Water hyacinth waste was kept to partially decompose for 25 days.
It was mixed with cow dung, added toa mud pot and steered to
remove methane and other gases. After 4 days, earthworm Eudrilus
eugenide was added on the 5 day. Vermicompost was ready after 45
days.

Water hyacinth waste was kept to partial decomposing for 25 days.
Cellulose of water hyacinth was degraded using Trichoderma reesei.
After degradation, it was mixed with cow dung, added to pot, and
water sprinkling every day. On the 5% day Eudrilus eugeniae
earthworm was added and the vermicompost was ready after 15
days.

Total NPK of 3.32%, 2.03%, 0.62% with

Dhadse et al. (2021)
enriched microbial flora.

Total organic carbon (g/Kg) = 236+15
Total nitrogen (g/Kg) = 23+2

Total phosphorous, (g/Kg) = 5.1:0.4
Calcium, (g/Kg) =-16.1:0.9

Copper, (mg/Kg) =86 +5
Manganese, (mg/Kg) =291 + 13
Zinc, (mg/Kg) =27+ 3

C:Nratio - 10

C:Pratio-87

K-20g/kg

Oxygen uptake rate (mg/g VS/day) -
Cco02 -

Hussain et al. (2020)

Ranjit Chakma et al. (2019)

pH - 8.17

Organic Carbon - 12.5 %

Organic matter - 21.55 %

Nitrogen - 2.155%

Magneshium - 80.16 ppm

Zinc - 22.14 ppm

C:Nratio- 14.4+4

Humification index (Q4/6) value = 1.49 +
0.12

Atul Tiwari et al. (2016)

Hussain et al. (2016)

pH-6.9

Amylase - 25 mg/g
Cellulase - 38 mg/g
Invertase- 5.3 mg/g
Nitrogen - 0.46%
Phosphorus - 1 %
Pottashium - 1%
Iron-1.26 %

Copper - 1.27 %
Protein - 57 %
Carbohydrates - 33.5%
pH-72

Amylase - 22 mg/g
Cellulase - 23 mg/g
Invertase- 7.3 mg/g
Nitrogen - 0.56 %
Phosphorus - 0.98 %
Pottashium - 1.26 %
Iron- 2.5 %

Copper - 1.97 %
Protein - 37 %
Carbohydrates - 37 %

Blessy et al. (2014)

Blessy et al. (2014)
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