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Rice-wheat (RW) is the dominant cropping systemtle Indo-Gangetic Plains
Region (IGPR). It covers approximately 13.5 millioa of arable land which provides
food to about 400 million people. The productivitf the RW system has been
stagnant in recent years, because of contrastilageti requirements for rice and
wheat, which resulted depleting soil health andrpoanagement of irrigation water,
agro-chemicals, including fertilizer, and crop dess. |

Introduction

IGPR is one of the largest contributors of rice arigkat to central pool of India. The intensive
cultivation of rice and wheat in the region leadsdeclining groundwater table and soil health
degradation. Due to the rising prices and shortabehemical fertilizer an alternative to
chemical fertilizer is needed. The concerns hawenhgsing over possible long term adverse
affect of heavy use of chemical fertilizers on crppductivity, soil health and off farm
pollution. As FYM, compost, baggasse and rice ragtkare not available in sufficient quantities
to the farmers to meet their requirements. Greenunrdg can be one of the best alternatives to
improve soil health and meet the nutritional needuzceeding crop. A periodical application of
organic matter is, essential to replenish the ¢ddsimus, which is necessary for keeping the soill
health in good condition by enhancing the supplyitfogen and by promoting the growth of
microorganisms. Green manuring could best sengephrpose with number of agronomic and
environmental advantages.

Figure 1. Rice-wheat production system




Green Manuring Technology

Green manuring is the practice of ploughing andihg into the soil undecomposed green plant
tissue for the purpose of improving soil fertiléyd productivity. It increases the soil fertility b
the direct addition of nitrogen and also improves $oil structure, water holding capacity and
microbial population of soil by the addition of husmor organic matter. Green manuring is
practiced according to suitability of soil and ditic conditions. The crop generally used for
green manuring is dhainch8gsbania aculeajahough the cultivation of sun-hemp and guar is
also in vogue. Leguminous crops should be prefesiged green manure crop since it adds a lot
of nitrogen into soil due t&khizobiumsymbiosis (Fig. 2). The incorporationleguminousps
producing 8 to 25 tonnes of green matter per hbadd up about 60 to 90 kg of nitrogen/ha, that
is equivalent to an application of three to teneof farmyard manure on the basis of organic
matter and it's nitrogen contributioRhizobiumhas ability to fix nitrogen in association with
leguminous plants which result in meeting the & demand of the planRhizobium
inoculation ensures adequate N supply for legunoesviea, green gram, blackgram, pea,
chickpea, groundnut, soybean, berseem, subabublaice of N fertilizer and observed that
Rhizobiumcan fix 50-300 kg N/ha. Higher dose of inoculumged into peat granules trickled
into soil as the seeds are planted is an altemé&tichnique to encourage nodulation.

Figure 2: Symbiotic N fixation in legumes

Characteristics of an Ideal Green Manure Crop
An ideal green manure crop should have followingrahteristics
It must have deep rooting system, facilitating iemtr mining from subsurface soil.
It should have low water and nutrient requirement.
It should be quick growing to produce abundant laissn
The biomass produced should have low fibrous nateto facilitate quick
decomposition.
Should have high capacity to fix atmospheric nigeg

Commonly used crops for green manuring in our tguare Sunn hempclotolaraia
junceg, Dhaincha $esbania aculeale senji (Melilotus parviflorg, berseem Trifolium
alexandrinum etc. Sunhemp is dominant among green manurescaop is well suited in
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almost all parts of the country; it also fits inllwgith the sugarcane, potato, garden crops and the
second season paddy in southern India and witheted wheat in the north. Dhaincha as a green
manure crop does well in the waterlogged and alkadils.

Important Facts about Green Manuring
The maximum benefit from the green manure crop caly be achieved with the sound
knowledge of:

Which green manure crop should be grown (bestdtit¢he soil and climatic condition)
When should be grown (time of sowing)
When to fertilize (if any)
At what stage it should be buried (time/stage todd into soil)
What should be the time lag between the buryinghef green manure crop and the
sowing of the next crop (to allow decomposition)

Sowing and Fertilization of Green Manure Crop

The seeds of green manure crop can be sown in Mayrte and ploughed down in July. Wheat
fields in the north India can be green manured withhemp, dhaincha, cowpea, green gram,
black gram, etc. Generally a higher seed ratedemenended for green manuring. Fertilization

of green manures with phosphatic fertilizers cardbee by broadcast, because it improves the
availability of phosphorus to the succeeding crgp ceampared to phosphorus applied to

succeeding crop.

Age of Incorporation

Green manure crop should be incorporated into aofroper age of crop to get maximum
benefit (Fig. 3). It should be turned into soilflatvering stage, which is about 7-8 weeks after
sowing. Dhaincha attain maximum growth after 8 veeaker sowing, while sunhemp crop
flower aroung 8-10 weeks after sowing. An 8 weekgreen manure crop is succulent enough to
be turned into soil for best response under ricaiods reports conclude that a green manure
crop should be turned under at 7 to 8 week agechwmtwincides with flowering and maximum
growth stage for most of the green manure crops.

Figure 3: Green manure incorporation




Time Interval between Burial of Green Manure Crop and Sowing of Next Crop

The time interval between the ploughing down ofegrenanure crop and the sowing of the next
crop depends on (i) Weather conditions and (ii)uxabf the buried green material. The warm
and humid conditions favor rapid decomposition lainp material. If the green manure crop is
succulent, then paddy transplanting can be doneettately after turning over of the green
manure crop. In case of the woody plant materigfjcsent time interval should be allowed for
proper decomposition of green plant material befoaddy transplanting, e.g. when succulent
green manure crop of around 8 weeks to be buried traddy can be planted immediately
without having any adverse effect on the yield. ®hen dhaincha become woody (12 weeks), it
is necessary to bury it about 6 to 8 weeks firdofge transplanting paddy for its proper
decomposition.

Advantages of Green Manuring

The under mentioned advantages have been ascalbled green manure:
They absorb nutrient from the deeper soil layeslaave them in the surface soil.
The amount of green plant material buried stimgldite activity of the micro-organisms
inhabitant to the soil. They respire and decompbseorganic matter CQwhich help in
producing carbonic acid. The carbonic acid decompdise soil minerals to release plant
nutrients bind in them
Green material on decomposition also producesinestganic acids which enhance the
availability of certain plant nutrients like phospbs, calcium, potassium, magnesium
and iron.
The green manuring crop absorbs nutrients fromsibieé and protects them against
leaching losses
It improves the soil structure, moisture holdingaeity and infiltration of water, thus
decreasing the runoff and erosion.
Green manuring with leguminous plants, like sun emthaincha, barseem, etc fix
atmospheric nitrogen to the soil that becomes abkslto the succeeding crop.

Figure 4: Green manure after decompaosition inc@fpam




Some disadvantages of green manuring

Some disadvantages are also associated with graearimg mentioned as under:
Under rainfed conditions, proper decompositionh& green plant material and satisfactory
germination of the succeeding crop may not takeepli& sufficient soil moisture is not
available.
A satisfactory stand and growth of the green macurps cannot be produced, if sufficient
rainfall is not available.
The practice of green manuring may be uneconomesgpecially in the regions where
irrigation facilities are available along with eaayailability of fertilizers. As it is more
economical to add the quantity of N in the fornfetilizer which the crop is expected to fix
from the atmosphere.
Green manure crops may also harbor some of thetg)geests and nematodes which could
harm the succeeding crop.

Conclusion

Green manuring technology is gaining importance tuéncreasing emphasis on soil health,
minimize environmental pollution and cut down tree wf chemical in agriculture. Application
of green manure crops supplements the chemicdiZers and restores solil fertility. Therefore,
it is an eco-friendly low cost technology to congethe natural resources besides maintaining
environmental quality in a sustainable manner.




