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Declining rend in the application of Organic Matter:
A serious fhreat. ..

Why
this effort?

Revilalizing Rainfed Agriculture
[RRA] Metwork hos under taken
field experimentation,
documeniation, analysis and
synthasis ol measuras to
Improve soil ferfility and
organic matter with technical
inpuis from Central Ressarch
Institule for Dryland Agriculture
and eminent sofl scientists. It is
pilot testing a comprehensive
program on this issue in ¥ sites
across 5 stales in the country.
This document synihesizes
Various experiences on
ground info o pockage of 10
modules for action, omenable
for government o invest.

The wide variety of options for
enhancing soil ferifity ars
alcboraled in this decument
akong with the basic issues
confronting their odopiion
and policy measures.

Rainfed Soils are ‘Thirsty and Hungry'...

M uch of life and livelihoods in rainfed areas depend on the guantum of
ralns fhat can be harvested and retained In the upper soll profile, Humus In
soils holds water to an extent of 4 times to its weight. Sterile and biologically
inactive soils cannot sustain life within or outside! C‘nrgnnlc matter is essence
of life in solls.

The hydrological funclion of arganic
matter in soils is important for rainfed
agriculture in the context of climate
varability and change. There s a
secular decline in the use of organic
matter, reaching very low levels of
about 1.0 tons and 0.8 fons per ha, in
casa of small and large famears
respeciively. The soil organic matter
has declined from about 1.43 and
1.21 % in red and black solls in the
1950's to about 0,80 to 0.846 percent
respectively al present, As a
consequence, the overall response fo
ferilizers has also come down. In the
5th Five Year Plan, it was 15 kg per kg
MPE, which came down 1o §.5kg per
kg NPK in thwe10th Five year plan. In
fact, in the case of imigated cereal
crops, It has come down from 13.4 kg
im the seventias to 3.7 kg in 2008. A
seculdr decline in the addition of

organic maiter to soils has led fo -
increasaed use of ferilizers, increasing the cost of production. Erosion of lite In

rainfed solls sarously threatan the long ferm production base of rainfed areas.




..... And they need Investments

Ini Inclia, about 64% of the ferilizer subsidy is consumed by the four major irigated crops; paddy,
wheat, sugarcane and cotfon. The ferilizer subsidy per ha of gross cropped area In an irlgated
state like Punjab (Rs.2924 per ha in 2007-08) is much higher than the rainfed state like Rajasthan
(Rs.824/ ha) or Crissa. To be equitable, the rainfed areas need investments in organic matter
than chemical ferfilizers alone. Such iInvestment ks also Imporant in the context of preparing
rainfed agriculture to survive the vagaries of climate change.

Specific Context of Rainfed Agriculfure

Soll crganie matter performs Hydrological, Biological and Nufrient related functions, which are
both interelated and distinct. The soil fertility discussions’ investments, including bio-fertilizers, so
far, have been focused on the nutrient funclions, Hydrological functions of soll arganic matter
have greater significance In rainfed agrculture as it s crucial for soll moisture retention to tide

over dry spells and for reducing runoff, Soil moisture and organic
rmatter ks essenfial even for improving the efficiency of blofertilisers
and chemical nuirients. Tha retums on investments on soill and
moisture consernvation in watershed development will be substantially
improved with complementary investments on soll organic matier as
more moistura can be harvested and hedd in the soil profile for a
longer fime.

Rationale for Invesiments
} India today faces a food security crisis due fo stagnation in our
agriculture - both irigated and rainfed. The poor health of the soils
lies at the core of this stfagnation — brought about by rampant
ovaruse of fedilizers in imigated India, and abysmally low investments
in rainfed India.

Watershed developrnant over the past three decades has parially
helped stem the loss of soils in rainfed areas, but the absence of
humus is still a constraint in increasing the productivity. The
cumulative investments on
wotershed development over the las)
thirty years is less than half of the
annual fertilizer subsidy (see figure 1).

Curnfdnle neesements on

watershad deselonment in 4l Even the watershed developmeni
i programs have not invested on soils

nac beyond its conservation! The 12th
- Five Year Plan therelore, needs fo
pad g i _ create a separate dispensation

specifically aimed at enhancing
il I I I l I organic content in solls,
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Improving Quantity and Quality
of FYM/Compost at Homesteads

arm Yard Manure [FYW], compost and vermi compost are under this
genre. The value of campaoast i5 nof in its major nutrients but n its rele in
stimulating microbial activity in the soils and in improving soil properties,
Vermi composting though widely promoted. needs relalively greater care,
moisture and labot, It can be promoted for value addad crops. But it is
: imporiant fo promote bulky organic manures that con be prepared nearer
o the roinfed lands, with litlle moisture and lobor,  Improvement in methods
of fleld applicalion of manures can further improve yields with limited
quantities.

Dung from livestock is commonly heaped nearer to the homesteads or
cattle shads along with household waste, bedding material in the sheds
and littered fodder. The poor guality monure heops confain low levels of

N (0.5 fo 1.0%), P (0.2 to 0.3%) and K (0.5 to 1.0%). Proper composling can
potentially increase the guallty of manure and its nutrients. With proper

B methods of composting, for each household having two animals, the fotal
manure production can be increased from 4 fo 5 fons [an increase by
25%).

Areas for Action and Public

Investiment
<+ Add more biomass directly, or as bedding
micatericl
+ Maintain C:M rafio in the range of 30-40:1
+ Support large scale knowledge franster
< Application of water regulary fo maintain around
&0% moisture
< Support for watering and overturming of material with
centrolized operational mechanisms
<+ Provide land for compost pits [individually or collectively),
with proper shade, drainage, and waterng faclifies
+ bystematize compost making in every Gram Ponchayat by
dllecating land for composting
<+ Ensure hyglens and proper decomposiiion with proper drainage
< Establish urine collection focilities in the sheds; Support for
Infrastructure for collection of urne in caftle sheds,
<+ Inocculation with PSB: provide PSB af subsidized rates
% Euicken the decomposition and enrch the nuirient value by
addition of powdered mussoria rock phosphate,

Momnally dung to blomass ratio i high

[as most of the material is dung)

&+ When C:N ratio is high, decomposition is low

<« Low molsiure levels, resulting In poor
decomposition

& Lock of space and shade

« Heaping is mostly in low ing areas
without proper drainage

< Enriching guality of manure

Promote bulky organic manures.. with little effort and few incentives!



.

Biomass based
Manure Generation

Grean leaf and crop residues are in this
category. Barlier green leal was genarated from
forests ond common lands. As these aeas are

shrinking, biomass production for soils need to be The green blomass
integrated Into the farm lands (on field bunds, from Glincidia plants
boundary rows etc). Intensifying biomass (obout 1500 plants on
proeduction in various types of common lanids bunds at a spacing of
and degraded forests can further enhance its 0.5 m) will provide
availability. Producing compostable blomass about 25-30 kg N per

= in situ reduces the cost of fransport, ha, and also Improves

* Experience has shown that with centralized physical properties of

watering services, each acre of farm land can soil over a period of
potentially produce fwo fons of manure annually, tirmne,

it only requires regular support’ provision of 15

labor days per acre. This suppaort will go a long

way in building up o healthy 'living soils' bose for
R vibrant production systems in rainfed areas,

Areas for Action and Public
Investment

<+ Biomass plantation in the commeon lands, on
the field bunds and around the compost pits.
< Efean manure crops such as sunhemp and
Daincha on the field bunds and In boundary
rows.
<« Graen manure crops with a crop holiday in rainfed
lands.
; <+ Supply of seeds of green manure crops before monsoons
+ Weeds (balore seeding) and crop residuss to be compostaed
instead of burning or throwing out.
<+ Establish of least one compost pit per acre with a volume of 12
cum with shade.
<+ Support for digging compost plts and blomass plantation and
enriching compost
& Support walering, as a common service where larmers do not
have in siiv access to water.
<+ Support locaol tfransportation of biomass to composting facilifies

Lack of sources of biomass, the biggesi
constraint

<+ Monoging biomass and crop residuess

<+ Lack of compost facilifies in farm knds

-

o

Lack of wotering focilities

Adequate biomass for soils can be generated easily, provided we invest on it!



Cropping Systems

Rnlnred crops have lew options of growing green
manure crop, as main crops are sown with first rains.
Promotion of a grain crop holiday in rainfed lands for
ralsing green manure crops in the monsoons and
thair incorporation into the soils is the nead of the
hour. Zreen manure (legumes) crops when
integrated as intercrops, would add aboul 1.5 1o 3
tons’ ha of fresh blomass (v sifu. Studies have shown
thot legume intercrops can add 0.30 fo 2.4 tons of
leal litter per ha even in a drought year; with 4.1 fo
35.6 kg N per ha.

Areas for Action and Public
Investment

+ Promotion of Green Manuras as infercrops
Mon availability of specific lkeoad time for green

manure Crops, as rainfed crops need o be sown
with rains

Mon-avoilakility and high cost of gquality green
manure seeds

Incorporation of gresn manurss
Legume infercrops, a fraditional
practice in the rainfed areqs ocross
the couniry, 5 being fast replaced
by mono-cropping.
Non-availability [ime, quality
and high cost) of seeds of
infercrops

Higher costs of [manual)
weaading in Inler crops

<+ Suitably including a pulse crop rolation within
or across year depending on the molsture
regimes

% Establish gresn manure seed production and
supply systems, for timely supply of quality seeds
at affordable cost

@ Incentivize famers laking up greesn manure crops
& Develop appropriate iImplemeants / mochinas.

< Incentivize legume inter crops rather than subsidizing chemical
tariilizaers

< Establish local intercrop seed supply systems for fimely supply of
guality seeds al allordable costs

< Provide incentives to labor to offset higher weeding cosis

incentivise farmer to build life in soils instead of making them sternile
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Concentrated Manures

Cﬂnrzen‘rn:l’recl manures are kess bulky but with high
nutrient content. Unlike bulky manures, decomposition
and release of nufrients in concenirated manures is faster.
Commaonly used concentrated manures are oill cokes
(Meam, Pongamia, Castor, Groundnut elc), meal group
manures [Blood, horn and fish meals), pouliry and small
raminants  manure,

Ol cakes, the residues after exiraction of oll from seads,
are quick octing water insoluble, concentroled organic
manures with M ranging from 2.5 to 7.9%, P lrom 0.8 1o
29% and K 1.2 to 2.2%. Mulrents from the ollcakes are
made available through decomposition by micro
organisms. The edible and non-edible ofl cakes, though
costly, pravide a good source of nulrients and also
improve soil properties.

Areas for Action and Public
1ssues Investment

< Establishment of suifable supply systems to
make gquality manures availabhe in time at
reasonable prices

+ Establishment of deceniralized cil-expellars
increcses local availability of oil cokes

+ Tie ups with oll milling  Industries (both local and
industry units) fo meeat the need of ol cakes

< Linkoges with slaughter houses

<+ High cost and non-availability in sufficient
quantifies in time
- Cﬂmp&llﬂve use for oll cakes as anlmal feed
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Establish systems to enable nutrent flows between agriculture/ industry/ cities
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Soil Amendments

Sm’l amendrmeants improve the physical and chemical condition of the soil.
Thay influence plant growth favorably by increasing nutrient availability either
by altering soll reaction or by changing nutrients fram non-avallable fo

: avallable form. Silt from water bodles like tanks i a precious ameandment for
marginal scils, Application of at lkeast 10 tonnes of tank silt per ocre once in 3
{ yvears Incregses soll productivity considerably, Press mud, a by-product of
sugar Industry, is another opfion. Lime in acidic solls and Gypsum In alkaline
soils are the common amendments. But, application of these is generally

1| constrained by local avallabilty.

Areas for Action and Public
Investment

< Support slit rermoval from waler bodles
(for digging and loading [ fransport] and its
application, wherever appropriate,
< Prioflty must ba given to poor and marginal rainfed
lands,
+ |[denfification of areas clearly whera such
amandmenis are required
« Establishmant of suitable supply systems and sharing
of cosls
<+ Cost sharing in the reclamation of problem solls

En 4o Gnchaie ROt easily dw:llﬂ#
o jﬁnﬂm&iluma is ad meﬂ-rmgmur

Livestock Penning

Pgn ning of sheap and cafitle is a fradifional practice that
Is founded on a historical relation betweaen pastoralists and
farmers. It is more common along the long grazing routes of
the pastoralisis. The addition of organic matter depends on
the number and duration of stay.,

Promaoting livestock population infegrated info the
agriculiura system contributes fo healthy soils. Investrmeant on
Iivestock needs to be a parl of an overall program of soil
resvivial,

Areas for Action and Public

Investment

<+ Recognize the role of pastoral systems In

maintaining soil productivity in rainfed areas and
institute supportive policies for strengthening such
systems

< Many hindrances o pastoral systems

Livestock is the lifeline of agriculture that converts biomass into soil nutrients



- Supplemental Measures

The following measures generally supplemeaent applicafion of bulky organic manures 1o the soll by Improving the
microbial activity in the soils and stimulating plant growth. Thesa howeaver, can never substitute for addition of soil
arganic matter, which must remain the principle focus In soll regeneration efforts.

Bio Fertilizers

‘Bio tertilizers' are substances with living microorganisms thal are applied o
saed, plant surface, or soll. Bio ferfilizers add nutdents through the natural
processes of nitrogen fixation, solubilising phosphorous and stimulating plant
growth through the synthesls of growth promaoting substances,

Liguid Manures

Pmp-c:red out of local materal and with simple knowledge. liquid manuras
hove immense potential in iImproving crop nutrifion. Formulations such as
Panchagavya, Jeevamrutam are gaining sclenfific occeptance and
popularity. Thesa formulations have multiple contributions In terms of

increasing the microbial activity in the soils, stimulating plant growth and
nutrient supplemeantation.

Areas for Action and Public

Investment
= Promoling decentralized production of bioferilisers
with quallty assurance/ confrol systems

= Establishing quality parameters, process
standardization, large scale knowledge transfer,
promofion and development of local enterprises

<« Availobility of guality bic ferfilizers ond liquid
manures and their higher costs

Mulching and Reduction in
the intensity of tillage

Muic hing protects the soil from evaporation of surface moisture, presarve
and add to organic matter in soils in addition fo improving soil propertias,
Less intensive lilage protects organic matter in the soil by preventing
axposure fo heat and consequent disintegration.

Soil and Moisture Conservation

Soil and moisture conservation is the backbone for improving soils and must
precede any efforts on improving soil quality or productivity. The watershed
development and employment generation programs are investing on thess,
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rganic Matter is Possible
A summary of the potential for biomass production from various oplions in rainfed

areas demolishes the myth that ‘'erganic matter is Impossible’. The dala below, laken
from several field experences, proves that generation of "organic matter |5 possible’,

Potentiol quontity of manure that could be generated on and off the farm (kgs/ ocre)

5.No Biomass source Biomass produced Rernarks
per year
1 Composting at homesteads = Housaholds with minimum
(Kgs / household) 4000 to 5000 of 2 cattle with higher

biomass to dung ratic

2 Biomass based manure of
farm level (Kgs! acre)

a  Glyrcidia / Cassla slamea = 30 Kgs / plant /year-From
(200 per acre) planted on 3000 to 4000 5th year after planting
bunds and around (2 fo 3 loppings)
compos! pils = PFlantahon ot a spacing

of 0.5 m.

(=] Sunhemp sown on bunds’ 350 =@ 1.3 Kgs' sqm. 50%

borders cover across the bunds

of about 280 m length.

c Biomass yielding frees per = 2 loppings of pongamiayf
acre, either In the farm 450 neam/ or ofher plants
lands or in common lands & @ 1350 kg per trea/ year

of private faliows

d  Weeds 200 to 300 » Collection of waeds
a Crop residues 500 to 1000
* ' f  Legume inter-crop 500
Total farm based fresh 4000 to 5000 = A moderate figure
biormoss

The ground experiences synthesized into this hand-out by the RRA network
indicates the potential. Many of them are indigenous practices. Stagnant
and low farm incomes, higher cost of labor has moved farmers away from
such practices. Comprehensive, adequate and flexible public investments
with appropriate incentive and facilitation structures can make these
practices viable and affordable over a wide range of rainfed landscapes
in the country.

... It is TIME TO INVEST ON SOILS






— Lite in the rainfed areas dapends on the

: guianium of malshure thal the first onae
b foot of sofl can absorb and retain during
fhe shorter monsoon periods. While
consarvalion is the first slep, soils In
rainfed areos need regular annual
addition of organic matter over fime.
% Efficiency of even the chemicals, seads

-— and other Inputs depends heavlly an
¥y B organic matter in solls. Soll's capacity to

hold molsture and nutrients fo tide over
the dry sialis Is crucial for the resliance
of rainfed ogrcullure fo climate change
and its adverse impacts on livelihoods
of pecpée. With slagnant incomes,
agriculiure In these areas Is nol able fo
genemie surpluses o make such

- imvesimeants, In this confext, sall health
In rairfed arecs must be freated os
nafional public good requirng public
investmeants,

A National Initiative for
Enhancing Soil Productivity
through addition of Organic
Matter in Rainfed Areas -

A pilot initiative of RRA Network

Wiih thiz reclizafion, Revitalising Rainfed
Agriculiure (RRA} Network has initioted a
pilot program in 9 sites spread over 5 states,
viz. Andhra Pradesh, Jharkhand, Madhya
Pradesh, Mohorashira and Crissa (see the
map), led by 5 pariner organizations. The
purpose 5 to evolve the framewsrk and
modalifies of o possible public Investment
program on enhancing sofl producivity
using arganic matter. The pllol program s
field testing such a fraomewaork and evaving
systems of opemaficnalization, ncluding the
reguired incentive structure, mecsurement
and paymant systermns, capacity buliding
modules, extension methods etc., using
parficipatory action-research-learming
methods. Apart lrom establishing prool of
concept ocross vaned agro-ecological
ragions, the pilol is infended to genarale
necessary data to advocale for a
concerted public action on the subjlect.

Reviializing Ralnfed Agricullure Network promoles networking parlenanship amaong researchers and chvil soclely to
arficulate for enhanced and appropriate public Invesimenis on rainfed areas in Indio,

Partners in the Pilot Initiative :
Anchor :
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