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India is endowed with plenty of renewable wheat and rice straw, around 300 million
tonnes annually. Due to its poor C: N ratio it does not decompose easily which can be
accelerated using tender sunnhemp, rich in nitrogen. Thus enriched compost from rice and
wheat straw was made using tender sunnhemp plants (45 DAS). Composts were also made
from rice and wheat straw using other additives like mustard cake, field soil, FYM and N,
P, K: : 10: 26: 26. The composting process took 4-6 months. The manure was doughed and
moulded to blocks to retain its nutrients for longer time. The sunnhemp and straw compost
is dark in colour, odor less, easy to handle and contains 1.95 per cent nitrogen, 0.848 per
cent phosphorus. The bulk density of the said material is 0.4-0.5 g/cc. Available,
phosphorus and potassium were 0.001 and 0.208 per cent respectively. It is estimated that
around 200-300 million tonnes of enriched compost can be made annually in India.
Composting from rice/wheat straw burning of wheat and rice straw minimises at large and
maintain clean environment along with supply of plant nutrients to the hungry soil.

has to be replenished by recycling the ecofriendly organic manures, the only way, to
foster soil health, eco-technological stability,
and sustainable agriculture and as a worthy
basic input to organic farming.

Introduction
The role of organic matter in agriculture is
well established. It is highly relevant to the
cultivated soils of tropical and sub-tropical
countries, poor in organic matter and major
plant nutrients, due to high temperature,
rainfall and accelerated microbial activity.
Further there is a wide gap between annual
nutrient removal in large quantities by the
crops and the supply of chemical fertilizers not to mention their high cost and adverse
environmental impact. Thus the net balance

But inadequate application of organic matter
in soil due to its poor availability has
remained a reality. Given the inescapable
practice of burning of around 29% of cattledung in rural India, there is urgent need to
look for alternative sources of organic
manures. The cattle-dung production is also
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gradually reducing due to fast replacement of
animal power in agriculture through
mechanization. These straws are also poor
cattle food owing to its high silica content. Of
late, large scale rice and wheat straw burning
(Fig. 1) has created a great social and
environmental concern which needs to be
addressed immediately.

juncea, 0.72% N, 0.12% P2O5 and o.51%
K2O), most of which is currently burnt in the
field itself. About 13 tonnes of carbon dioxide
from one hectare rice land mixes in air
annually and pollutes the environment.
Compost from cereal residues of low C: N
ratio using legume/FYM in 2:1 ratio has been
described in IRRI Rice Knowledge bank
(www.knowledgebank.irri.org). Composting
from rice straw using different microbes or
other additives have also been reported by
many scientists (Manna and Sahu 2013,
Rashid et al., 2001)) across the world but
none has been used successfully and
commercially till date in any country.

Burning of rice straw helps in removal of
huge volumes of biomass, weed control and a
variety of pests and diseases (Ponnamperuma
1984) in crop field. But burning of rice straw
invites nutrient loss, reduction of soil organic
matter (SOM), and reduction in beneficial soil
micro organisms (Mandal et al., 2004).
Rice straw burning causes greenhouse gas
emissions (GHGE), that includes 0.7– 4.1 g of
CH4 and 0.019–0.057 g of N2O per kg of dry
rice straw, including other pollutants like SO2,
NOx, HCl and, to some extent, dioxins and
furans (Oanh et al., 2011, Jenkins et al.,
2003). It is also a source of aerosol particles
like coarse dust particles (PM10) and fine
particles (PM2.5) (Chang et al., 2013), which
affects local air quality and earth‟s radiation
budget (Engling et al., 2009).

Large-scale production of in situ enriched
compost using tender sunnhemp with cereal
residues will solve the problem of lack of
nutrient rich organic matter in organic
farming, which are otherwise burnt.
Due to poor C:N ratio in rice /wheat straw, it
does not decompose easily which can be
accelerated using sun hemp, rich in nitrogen.
Sun hemp being a C4 plant will absorb huge
quantity of carbon dioxide from the
atmosphere in short period (around 5-6
tonnes/ha) and will bind in the form of green
herbage. It is estimated that around 200-300
million tonnes of enriched compost can be
made annually in India, which will minimise
the problem of shortage of organic matter in
the country.

For these reasons open-field straw burning
has been strictly banned or regulated in crop
fields around the world.
The total carbon dioxide equivalent (CO2-eq)
per ha converted from CH4 and N2O with
straw incorporation in rice season emitted
about 3,500 kg CO2-eq per ha. This amount of
GHGE was almost 1.5 times higher than the
amount emitted from the practice of rice straw
removal (IIRI).Fortunately, India is endowed
with plenty (around 300 million tonnes
annually) of renewable wheat and rice straw
(41% C, 0.5-0.8% N, 0.05- 0.8% P and 0.32.0%, IRRI Rice Knowledge Bank) which can
be converted to enriched manures by
composting it with sunhemp (Crotalaria

The same practice can be adopted in other
tropical countries of the world too, where
there is surplus wheat and rice straw and
sunhemp can be grown commercially.
Preparation of this enriched compost seems to
be one solution in right direction enhancing
dynamism and sustenance to sun hemp
cultivation. Sunnhemp has to be grown after
wheat or summer rice for 45 days.
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pressurised with palms and turned upside
down to get the block (Fig. 5). The blocks
were sundried in shade. For chemical
analysis, ground manure was used.

Materials and Methods
Enriched compost
sunnhemp

from

straw

and

This enriched straw compost was prepared at
ICAR-CRIJAF, Barrackpore in 2104, 2015,
2016 and 2017. The method was verified and
tested in fa farmer‟s field at village,
Kalapunja, Paschim Midnapur, WB in 2016.
The manure was prepared in concrete
rectangular chamber of dimension 5m x1m
x1.5 m. The floor was properly cleaned and
sealed for leakage. The sunnhemp crop was
grown up to 45 days, and harvested by
motorized brush cutter from ground level
(Fig. 2) and were brought to the compost
chamber. These freshly cut plants were
chopped into pieces (6-8”) by sickle and
spread on the chamber floor up to 1 foot.
Chopped wheat straw, obtained after
mechanical threshing of wheat was spread
over the sunnhemp layer, of 1 foot depth (Fig.
3). The process was repeated for three times.
No cover was made over it and it was under a
mango groove. Similarly freshly threshed rice
straw (unchopped) and sunnhemp (chopped)
fresh plants (45 days) were arranged in
alternate layers (V/V: 1foot: 1 foot) for
enriched composting.

Easy straw compost without sunnhemp
Where sunnhemp is not available, in between
two straw layers a mixture of 2kg field soil,
one Kg mustard cake, one kg N:P:K::10:26:26
and 2kg FYM, has to be added as accelerator
materials. The straw must be kept wet by
irrigation for its faster decomposition (Fig. 6
&7). Initially 5kg FYM has to be spread at the
floor of the pit for supply of decomposing
organisms and earth worms etc. for timely
decomposition. After 90 days spading is
necessary for turning of lower material to
upper side and vice-versa and proper aeration.
For this an experiment was done at ICARCRIJAF. The field level demonstration was
made in collaboration with Asstt. Director of
Agriculture, Chapra Block Nadia, Deptt.
Agril. Govt. of WB in the year 2020. The
manure formation process took 5-6 months.
For entry of sufficient oxygen up to bottom
layer for well decomposition, perpendicular
holes were made using bamboo poles
ramming it on compost material with a weight
material (Fig. 7).

The materials were allowed to decompose
under rain for four months in rainy season.
Similar time was required for enriched
compost formation in a field level
demonstration at Village Kalapunja, Paschim
Midnapur, and WB. The material was turned
over and mixed after 90 days. The whole
material was composted to dark brown sticky
matter like well rotten moist FYM. The
material was converted to dough (Fig. 4) and
the manure was molded to blocks in small
plastic buckets (Fig. 5, 4-5 lit capacity). A
thin moist plastic film was first laid inside the
bucket and then the compost dough was filled
in the bucket (full to the brim), it was

Results and Discussion
The sunnhemp and straw compost is dark
colour, odor less, easy to handle. The
sunhemp and straw compost contained 1.95
per cent nitrogen and 0.848 per cent
phosphorus (Table 1). The bulk density of the
said material is 0.4-0.5 g/cc. The nitrogen
content was much higher than conventional
dry farm yard manure (Hand Book of Argil
1971). Available phosphorus and potassium
were 0.001 and 0.208 per cent respectively
(Gloria et al; 2016). This compost is richer
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than usual dry farm yard manure. Similar was
the compost (1.7 to 2.1% nitrogen, 1.3 to 1.5
% phosphorus and 1.4-1.6 percent potassium)
when rice straw compost was made using
Aspergillus awamori and rock phosphate
(Rupela et al., ICRISAT) which increased

rice yield by 4-9%. For composting in in situ
condition in one acre, suitable pit (6 m X 2 m
x 1.3 m) has to be dug out in the lowest
corner of the field for better decomposition of
rice straw with sunnhemp (1:1 ratio v/v) using
runoff water or water from irrigation.

Table.1 Nutrient composition of enriched wheat/rice straw compost
Chemical
composition
N (%)
P2O5 (%)
K (%)
Bulk density (g/cc)

Sunnhemp and wheat/rice straw
compost
1.95
0.848
-0.4-0.5

Dry farm yard manure
0.4-0.5
0.3-0.9
0.3-1.9
--

Fig.1 Rice straw burning in field condition at farmers‟ field

Fig.2 Tender sunnhemp harvest by brush cutter for composting
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Fig.3 Arrangement of rice straw/wheat straw and sunnhemp
in alternate layers for compost development

Fig.4 Matured compost being doughed for moulding into blocks

Fig.5 Manure blocks from straw and sunnhemp compost using plastic bucket

Fig.6 In situ compost preparation from rice straw at Chapra Block, Nadia, WB-2020
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Fig.7 Matured insitu straw manure after 5 months and perpendicular hoes for air supply and
quicker decomposition, ICAR-CRIJAF

Sunnhemp may be grown after rice or wheat
harvest from April to 15th of May when the
fields usually remain fallow till the onset of
monsoon. The tender sunnhemp may be cut
by brush cutter and dragged by cultivator to
the compost pits where the cereal residues and
this nitrogen rich tender material can be
arranged in 1:1 layer for composting.

Nadia, and Deptt. Of Agril. Govt. of WB for
his help in preparing easy compost from rice
residues at Chapra, Nadia.
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