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The degradation of soil wellbeing is one of the most important predicaments to the farming
community. There are several reasons for the loss of soil health. One among such issue is
uncontrolled use of chemical fertilizers in agriculture ultimately worsen physical, chemical
and biological properties of soil. Consequently, alternate solutions to overcome soil
degradation, especially agricultural land, the natural way of farming came into existence.
The concept of organic farming is mainly to utilize biofertilizers, farmyard manure,
compost, vermicompost, green manuring, panchakavya, etc. Among which, green
manuring is gaining momentum in terms of its pronounced effect on soil fertility status and
crop growth in a sustainable way. Most often, the plants which are leguminous and
nitrogen rich and fast growing are used as green manures along with non-leguminous
plants for enriching soil in turn to increase crop growth and yield without any harm to the
environment. The plants used for green manuring progress the humus, organic carbon
content, available nitrogen and soil microbial population buildup. In addition, green
manuring crops help to suppress weeds, reduce pest and disease problems and also provide
supplementary animal forage. The present study highlights the importance of green
manuring in sustainable agriculture.

Introduction

benefits associated with organic food
production. Organic farming  practices,

Organic farming is a natural way of farming
without harming the environment and it is
ecologically better system considering its
environmental performance. Organic farming
is followed in different ways in different
countries and the many of such methods
adopted are indigenous. Recently, Squallia
and Adamkiewicz (2018) provided the
evidence supporting potential GHG mitigation

focused on agro-ecological health, have long
been centered on the idea that such approaches
reduce resource intensity, improve soil health,
reduce environmental burdens, and improve
crop quality (Kuepper, 2010). Organic
farming can play an important role for socio
economic development and to make villages
self-sustainable. Degradation of environmental
quality and food safety concerns due to excess
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use of fertilizers promoted the organic farming
in recent decades (Lapple and Cullinan, 2012).
Organic farming is a method of farming
system, which primarily aims at cultivating
the land and raising crops in such a way, so as
to keep the soil alive and in good health. In the
Indian context organic farming is also termed
as Javik Krishi (Singh et al., 2018). Mohan
Kumar et al.,, (2017) concluded that the
organic farming is more profitable than the
conventional farming as well as organic
farming keeps environment good. Growing
medicinal and aromatic plants by the way of
organic farming is gaining importance now-a-
days (Bijalwan, 2016). Application of
biofertilizers is also one of the major organic
farming approaches which is cost effective
and eco-friendly (Nalawde and Bhalerao,
2015). Green manuring is one of the practices
in organic farming concept where fast growing
plants on the site into which incorporation of
organic matter is needed, then turning into the
soil while it is still fresh. The plant material
used in this way is called a green manure.
Green manuring is an easy method of
improving soil structure and fertility. It also
minimizes the cost.

Green manuring

There are two different kinds of green
manuring practices followed widely, (i) on site
(in situ) green manuring, and (ii) green leaf
manuring. The first one is a method of
growing short duration plants in the
agricultural field itself and mulched onsite
within 60-80 days of growth. While the
second one is leaves or young shoots with
leaves of shrubs or trees which are grown on
borders or waste places are brought to the
land, applied on the soil and mulched before
crop cultivation. The practice of green
manuring is mainly done to improve soil
organic matter content whereby soil beneficial
microbial activity is enhanced. More
importantly, soil textural properties are much

improved which favours germination and
rooting of crop plants. Tamil Selvi and
Arumugam (2017) summarized that the
breeding approaches are also essential for
improving the traits required for successful
vegetable cultivation under organic farming
system or in low-input conditions. The
beneficial effects of green manuring are
depicted in Figure 1.

Plants used as green manures

There are a number of plants which are used
as green manure for enriching the soil (Table
1). The green manure plants may be
herbaceous, shrubs or tree species which can
produce leafy biomass in short duration. The
herbaceous green manure plants include
Crotalaria juncea, Vigna unguiculata and
Cyamopsis tetragonaloba. Eichorrnia
crassipes (aquatic), Trianthema
portulacastrum, Cassia auriculata, Tephrosea
purpurea and Calotropis gigantean are weedy
plants which are being utilized as green
manures. The leafy green manures used are
obtained from the tree species such as Milletia
pinnata, Azadirachta indica, Delonix regia,
Peltophorum pterocarpum and Leucaena
leucocephala. Some of the green manure
plants are depicted in Figure 2.

Nutrients
growth

in green manures and crop

Apart from providing organic matter to the
soil, green manuring provides nitrogen,
phosphorus, potassium and other micro and
macro-elements to the cultivated crop.
Especially leguminous green manures like
Gliricidia sepium, Milletia pinnata, Sesbania
spp., Tephrosea purpurea and Crotalaria
juncea supplies nitrogen in large gquantities as
these green manure plants are nitrogen fixing
plants with the aid of rhizobium in their root
nodules. The nitrogen content in these plants
range from 1.6-3.5%, phosphorus 0.30-1.0%
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and potassium 0.50 — 4.60% and hence the

crops cultivated after

application greatly improves growth and yield.

Organic farming resulted

kg™, iron content from 9.38 to 11.38 mg kg™ ,
copper content from 1.19 to 1.28 mg kg™ and
Mn from 495 to 524 mg kg* over
conventionally managed soils (Sheoran et al.,

green manure

in  significant

increase in zinc content from 1.32 to 1.90 mg

2018).

Table.1 List of plants used as green manure crops

Sl. No. | Common name Botanical name Family

1. Dhaincha Sesbania aculeata Fabaceae

2. Sunhemp Crotalaria juncea Fabaceae

3. Sesbania Seshania speciosa Fabaceae

4. Manila agathi Sesbhania rostrata Fabaceae

5. Cowpea Vigna unguiculata Fabaceae

6. Cluster bean Cyamopsis tetragonoloba Fabaceae

7. Gliricidia Gliricidia sepium Fabaceae

8. Pongamia Milletia pinnata Fabaceae

9. Neem Azadirachta indica Meliaceae

10. Gulmohar Delonix regia Caesalpiniaceae
11. Peltophorum Peltophorum pterocarpum  Caesalpiniaceae
12. Subabool Leucaena leucocephala Mimosaceae
13. Mexican sunflower  Tithonia diversifolia Astraceae

14. Water hyacinth Eichorrnia crassipes Pontederiaceae
15. Trianthema Trianthema portulacastrum = Aizoaceae

16. Cassia Cassia auriculata Caesalpiniaceae
17. Tephrosea Tephrosea purpurea Fabaceae

18. Calotropis Calotropis gigantea Asclepiadaceae

Fig.1 The effects of green manuring
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Fig.2 Some of the important green manure plants

Gliricidia sepium

Tephrosea purpurea

In a study, Srivastava (2015) concluded that
the incorporation of leaves of N-fixing
multipurpose trees like Dalbergia sissoo and
Cassia fistula significantly improve the
biological basis of soil fertility and rice
productivity in a short term in tropical dryland
conditions. The study also recommended that
for soil fertility amelioration geared to
sustainable high rice productivity in tropical
dryland agroecosystem, with least dependence
upon chemical fertilizer input, the ecological
soil fertility manipulation by application of
high quality tree leaves holds great potential.
In addition, the availability of organically
bounded nitrogen through transformation in
soil to the plant mainly depends on the
population of microorganisms, which may be
influenced by the application of inorganic
fertilizers and organic manure (Puli et al.,
2016). Also, Aiyelari (2016) reported that the
application of 250kg/ha of organomineral

fertilizer produced overall highest growth and
yield compared with other treatments
suggesting that the use of organomineral and
organic fertilizers should be encouraged in
sugarcane production to obtain increase in the
productivity of sugarcane.  Apart from
improved yields, organic farming can also
serve to reduce expenditure with more profits
(Madhukumar et al., 2018). In conclusion,
considering the negative effects of chemical
farming, organic farming with green manure
plants is needed to be promoted. Since green
manuring is cost effective, eco-friendly,
enriches soil, and enhances plant growth and
yield apart from improvements in soil organic
matter content and microbial population. The
studies clearly indicate that the green
manuring is one possible way to achieve
sustainability in agriculture which is an urgent
need of the hour.
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