
. - Appendix to Chapter 4

a- Processes of DeserUftcation and the Remedial Measures

The processes of desertification may include:

1.-Degradation of vegetation.

2.-.Accelerated wind and water erosion.

3. Salinization and water logging.

4, :Technogenic process(e.g.Mining, Industrial effluents)

5. Groundwater depletion.

6: Sustained production of crops and livestock.

These processes (l ,2,3 and 5) can be classified as slight, moderate,
severe and very severe for purposes of funding. Technogenic processes
need total funding as they cause a very severe damage to the environment.

Degradation of Vegetation

It occurs with overgrazing or felling of trees in community lands. In
the arid ecosystem agro-forestry is a common practice, but as on time all
bushes like zizyphys have vanished and some trees like khejri only are
left. Thus we need to mount two types of programmes. Firstly the
community pasture or for that matter even ~ (fallow) land of farmers
need be put to more productive pasture/ silvipasture systems. The
community pasture also need water points to be developed or renovated,
if existing. Secondly the tree planting within arable fields should be
encouraged. Protection of community pasture has to be done by trench-
cum-mound with due plantation of trees. Barbed wire fencing must be
df~couraged.

The trees in the silvi-pasture systems as well as on arable lands have
to be necessarily of the choice of the beneficiaries. They should be multi-
purpose and provide income to the local people besides providing fodder
to-the livestock. Introduction of-horticultural plants with crops/grasses
also should be allowed.

Accelerated Wind/Water Erosion

. The community lands need permanent vegetation and could be
covered under the above programme. More often the wind erosion effects
ar.e seen elsewhere. For example, the cause for sand movement could be

'.
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due to overgrazing or reduction in vegetal cover, but its effect could be
seen as deposition on agricultural fields, settlements and roads/railways.
So the cause has to be tackled first. Evidentally this calls for sand dune
fixation and vegetation of the causative area. A few farmers already take
up some of the following measures.

* Field bunds with or without waste wiers

* Perennial vegetation on field bunds

* Small stone checks across rills in fields

* Sub-dividing land holdings into smaller fields

* Diversion of drains for safe disposal of runoff from upper reaches.

Further, to improve moisture availabiliity the farmers practise some of the
following practices.

* Deep ploughing in summer

* Sowing across the major slope

* Furrowing and cross ploughing in a standing crop

* Shallow inter-culture or tied ridging

* Compartmental bunding

* Short term or rainy season fallowing

Thus we are not in zero-state insofar as soil and water conservation
is concerned. This, then calls for an analysis of the state-of-the-art and
the subsequent measures needed to achieve the perfection.

Waterlogging and salinization

These phenomena are more prevalent in the River Valley Projects
and shouid be dealt with separately. However, salinity / sodicity could be
a problem in these'three ecosystems. Problem could arise out of salt
affected soils (saline/Sodic) oruse of salt/high RSCwaters, The treatments
needed are different for different situations. They include:

1. Draining out salts by warping or providing sub-surface drainage.

2. Use of amendments like gypsum.

3. Choice of crops to live with the problem at moderate levels of salinity /
sodicity.
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These problems have to be solved on area basis and not on individual
basis. Thus, unless all the affected farmers agree and participate, the
reclamation should not be funded.

Technogenic Processses

At least two processes need to be included in this programme. They
are mine spoil rehabilitation and use of industrial effluents.

(a) Mine Spoil Rehabilitation

The mining is an important economic activity. Mining is done for
metallic minerals, non-metallic or industrial minerals, fuels and building
stone.

Mining activity changes the ecology of the area very rapidly. The
low grade ore and other overburdens are deposited as large heaps of more
than 10m height with irregular configuration. The dump site cannot
sustain any vegetation due to lack of soil. Existing material is almost inert.
Such overburdens need rehabilitation through vegetation. The techniques
vary with the type of overburden and the rainfall. The government have
regulations set for mine spoil rehabilitation, but rarely followed. Recently,
the government mining companies are attempting to rehabilitate these
overburdens. Some technologies are available and some are being gen-
erated.

In Thailand, such overburdens are rehabilitated by NGOs or con-
tractors after levying the necessary charge on the mines. Perhaps a similar
approach should be taken up by us. In any case the overburdens have
to be vegetated, as otherwise they prove an irritant to the neighbouring
productive lands.

(b) Industrial effluents

The effluents from different industries have different problems. The
three associated factors with effluents of textile industry are colour,
sodicity and salts. These waters are best used for growing trees in the
light soils after neutralising sodicity with gypsum and adding about 5.0
kg of FYM to each pit for tree establishment.

Rainwater harvesting for recharging ground water

There are several innovative processes available for rainwater harvesting
to recharge groundwater. The main approach is through structures like
check dams/ gabion structures and gully plugging. Next come percolation
tanks, farm ponds, pickups, sunk~npondsand"Aad-bandh" /"Khadin"/
"Bandh".
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Whenever such constructions are made, arrangements must be
made to see that the farmers participate in their location, maintain them
after construction is over. At best there could be a supervisory role for
the extension staff in their maintenance.

The above mentioned structures are meant primarily to tackle the
runoff eit~er in the ephemeral streams or surface runoff collected in
cultivated areas by various structures. Most of them are community works
and structures like farm ponds are individual oriented. All these works
should be on budget and actual cost be approved based on project
proposals.

Recent developments like converting tanks into percolation tanks by
plugging the sluices and desilting the tank bed also should be funded on
budget. Renovation of small tanks by de silting, but through manual labour,
encouraging the farmers to use the silt as manure could be a part of the
programme. Cost should be shared.

It is matter of concern that all these structures might soon become
dysfunctional due to lack of treatment of the catchmenmt area. Further
the tube-wells may go dry very soon as they have not been planned on
a long term basis keeping the recharge capacity in view. These require
to be looked into in greater deal. The Ground Water Departments of the
respective states may take up some case studies along with Research
Organisations like WALAMTARIS, India!). Institute of Technology(Madras
and Bombay) and other organisations dealing with hydrological aspects,
particularly ground water recharge, using tracer, if needed.

However, a well or tube-well today is very expensive and it cannot
be dug just for using water for say five years or so. So awareness has to
be created and a consensus be developed for the use of harvested rainwater
in any area. It is well known that legislation would not work in our country
particularly with reference to ground water use. But, farmers, if aware,
would definitely agree for sustained use of water both in terms of number
of wells and also in terms of crops and cropping patterns. This is besides
treatment of the catchment area.

Sustained production of crops and livestock

So far the missing link in the DDP /DPAP is the thrust on production of
crops and livestock. They were taken for granted as the programmes of
the regular line departments. In all the field visits it was abundantly clear
that there was no input from either of the departments. This could be due
to the fact that the agencies are under the control of different authorities.
This needs immediate correction at the district level.
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What could be appropriate is some critical inteventions from DPAP /DDP
funds. Among others they may include:

1. Contingent crop planning including seed banks.

2. Diversification in farm activities(e.g.sericulture, horticulture, fish
farming)

3. Critical irrigation.

4. Compensatory programme

5. Health care of livestock

6. Extended supply of fodder

7. Fodder banks

8. Non-conventional energy resources

9. Woodlots for fuel

1. Contingent crop planning including seed banks

Droughts being common, contingent cropping is a must in the DPAP /
DDP areas. For this purpose seed banks have to be taken up on a pilot
scale in the watershed areas. Drought occurence is more as the rainfall
decreases. For instance, in Jodhpur/Bellary region there would be drought
in 5 out of 10 years as against 2 out of 10 years in Hyderabad region. Seed
banks to cover delayed sowing may be developed on pilot scale to cover
1/3rd arable areas in low rainfall and 1/ 5th area in medium rainfall areas.
The 'seed acquired, if unused, may be disposed off as grain and the
difference in price underwritten at project cost.

2. Diversification in farm activities

This is already attempted by some States. It should be universalised.
Such an activity weans away farmers from maintaining larger herds of
livestock.

3. Critical irrigation

The rainfed crops, if provided with critical irrigation lead to quantum
jumps in yields. For instance, it is known that 1.0 cm irrigation per hectare
yields about 200 kg of cereals or 100 kg of pulses and oilseeds. But what
is needed is lining of the field channels to reduce conveyance losses as
the wsater is being provided from a source like well on a contingent ba,sis
and not necessarily every year. The lining costs have to be borne by the
proj ect.
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4. Compensatory programmes

When the aberrations in rainfallare serious, crops failand some

compensatory programmes have to be taken up to partly offset these losses.

They may include sowing of crops with late rains or water. It could also

be achieved by diverting water from ephemeral streams during September

in most places, when rains are somewhat assured and the streams have

certain flow. Such diversion to levelled fields adjacent to the streams is

a practice available in arid areas ofIsrae1 as well as West Rajasthan(e.g.Rela

farming in Jalore district). This should be encouraged and costs borne

when taken up in the watershed project.

5. Health care of livestock

There are already certain programmeson health care of livestock.
There isa need to ensure that sucha facility is available in the project
area. However training through SAUs may be attempted.

6. Extendedsupply of fodder

Establishment of fodder yielding trees in pastures, arable lands as
well as community lands would provide the much needed fodder for
extended periods. This should be funded under the programme. Similarly
chaff cutters should be encouraged for better andfuller use of the fodder
resources that originate from arable crops.

7. Fodderbanks

The individual farmers are already stocking fodder for their livestock.
But under extended drought, fodder would becriticaleven withthem. Even
in normal years as the aridity increases fodder is scarce. So a mechanism
to develop. fodder banksmust be taken up on experimental basis. It could
be with "Goshalas"inaridecosystem through NGOs.

8. Non-conventional energy resources

One of the causes for desertification is large-scale felling of trees
for fuel wood/ charcoal. Introduction of non-conventional energy resources
should either be done at pro.;ect cost or through a tie-up with the
Department of Non-Conventional Energy Sources(DNES).

9. Woodlots for fuel

In the meanwhile deliberate attempt should be made to establish
woodlots on perpetual basis to meet the fuel needs from the generated
sources with felling trees from arable lands or .silvipasture systems.
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Appendix to Chapter 4

b- Special Programmes for Cold Desert Areas

Insofar as cold arid ecosystem is concerned, the research support
is far less adequate. The area includes Ladhakh in Jammu and Kashmir
and Spiti Valley of Lahaul and Spiti districts besides Pooh sub-division of
Kinnaur district in Himachal Pradesh. They constitute 12.64 Mha.

Presently, the programme for the cold deserts includes:

* Mforestation with fast frowing MPTs

* Soil conservation against wind erosion

* Develop irrigation potential

* Develop local livestock

* Improve horticulture, agriculture and fisheries

While executing the programme in Spiti, Rs.16,000/ha was spent
on remodelling 51 irrigation channels, and Rs.56,000/ha was spent on
afforestation with poplar and willow. The research support on other items
was less adequate from the local Agricultural/Forestry Universities. The
need for a focus on vegegtables, vegetable seeds fruit trees(apple and
apricot) is felt.

In an excellent review shri J.P .Negi, Managing Director of H.P.,
Horticultural Produce Marketing and Processing Corporation Ltd., pointed
out the reasons why DDP did not yield the desired results. Some of the
reasons given by him are as

follows:

*
The Schemes were handed over to Panchayats who did not have the
needed local expertise.

*
Tbe ground realities were not seriously considered while develppinb
the programmes.

*
The research back-stop was inadequate.

*
Establishing poplar and willow in the afforestation programme did not
benefit the local people as a source of income.

A good training component to create awareness, involving local
people through participatory approaches, energising th'e related local
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universities to sharply focus their research on vegetables, horticultural
plants and production of vegetable seeds besides identifying better ways
of water management in the existing irrigation channels is needed.
Further, precious indigenous plants like Juniperus macropoda,
HiDDo h e Seabuck thorn E hedra erardiana H osc amus ni er

ris spinosa. Rose webbiana. Rheum moorcrogtianum and Ribes
orientale which have both medicinal and economic value should be
encouraged in the afforestation programme. They would bring income
to local inhabitants.
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Appendix to Chapter 4

c.- Research Towards Sustainable Development In DPAP /DDP Areas

Renewed efforts in evolving technologies for mitigating drought and

desertification control were taken up by the Government of India from early

seventies through various R&D efforts. Some of the highlights are
indicated below:

i) For drought mitigation, analysis of the rainfall on weekly basis was

done keeping the evapotranspirational needs and soil-water relation-

ships in view. The assured moisture supply periods, also known as

crop growing periods, have been identified on a district/block basis.

This helps in right cho~ce of crops and cropping systems in a given

region.

it) Droughts are common and their vicissitudes increase as the rainfall

decreases. The type of aberrations and the correctives for such

maladies have been identified on agro-ecological basis. Most impor-

tant requirement is seed-banks to meet aberrations in rainfall.

ill) Provisions of a critical irrigation wherever possible should be at-

tempted as the pay-off is very high being 200/kg/ha/cm for cereals

and 100 kg/ha/cm for pulses and oilseeds.

iv} Fodder becomes extremely scarce in drought, particularly in arid

areas. The principle of silvipasture/agroforestry with MPTs is more

relevant for extended fodder supply in such regions. The pastures

can also be improved by proper soilworking and using improved seed

of both grasses and legume fodders. There is a need to provide these

seeds to the users on a bigger scale.

v) Compensatory programmes to cover the inadequate production of

foodgrains and fodder have been evolved. Among others they include

contingent cropping, use of irrigation at criticalcrop growth periods

of crops thereby reducing the number of irrigation to crops, conjunc-

tive use of canal and ground water etc.

vi) A good weather code is a MUST so that we can keep adequate reserves

of both foodgrains and fodder to mitigate drought years.

vii) In degradation control, several options are now identified. Some of

these include means to live with the problem and some to correct

them on annual or permanent basis. Some are expensive and some

are cheaper.
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viii) Besides terraces/bunds for soil conservation against water erosion
now emphasis is on use of vegetative means in conjunction with
reduced interventions through mechanical means. The emphasis
is shifting to the indigenous technologies as the start point in such
endeavours. Community participation is sought in their sustainability.

Ix) For tackling wind erosion, sand dune fixation and shelter belts are
developed. Tractorisation leading to increased so1110ss due to wind
erosion has become a matter of concern. Strip cropping is suggested
with strips of crops and grasses to mitigate this problem.

x) Proper land use is one of the important requirements for sustainable
land use. But with changing cultures and aspirations, the land use
is also changing. As many as 75 per cent of farmers are small and
marginal. They largely own poorer lands. And 85-95 per cent of them
only grow staple crops to meet their food needs, whether the land
is suitable or otherwise. Presently agro-forestry is considered as an
alternative for such situations.

xi) Among the wastelands, the lands owned by absentee land lords
warrant protection through permanent vegetation like silvipasture
systems.

xii) Groundwater is precious. More often it is used like the canal water
for growing high duty crops. The need for shifting to low duty crops
is amply demonstrated and even accepted. Shifting to mustard from
wheat in Rajasthan is a case in point.

xiii) Recharging ground water is considered more efficient than creating
minor ponds for surface irrigation. Several approaches are now
available. Among others they include percolation tanks, check dams,
gully plugging, sunken ponds, converting small irrigation tanks to
percolation tanks by plugging the sluices etc.

xiv) But what is happening is euphoric use of the groundwater as there
is a perceptible enhancement in ground water recharge at the
beginning. That this leads to over exploitation and unsustainability
was amply brought out in several case studies. What is to be done
is proper monitoring '01 the ground water recharge and limit its
exploitation to avoid use of static water. This calls for a general
agreement amongst the users.

xv) As means of alternative income generation, several options have been
identified. Horticulture, brackish water fish farming, sericulture etc.
are examples.
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xvi) .Livestock is more important in arid ecosystems. Primary emphasis
is on assured fodder supply and improving local breed by supplying
improved rams, bucks or bulls.

xvii) Improvement of fodder value with chaff cutters is well appreciated
and needs encouragement wherever fodder development has been
achh~ved.

xviii) The need for alternative sources of energy, particularly in arid
ecosystems is highlighted. There are ways and means available
today. All possible thrust need be given to adopt them at the village
level where today the primary source of fuel is trees. And felling of
trees is most undesirable.

xix) Resource literacy and functional literacy are the need of the hour.
But we are not starting at zero point. There is adequate indigenous
knowledge available. Thus involvement of the user/stakeholders is
a MUST in developing sustainable action plans. Participatory Re-
source Appraisal and other approaches in this regard being practised
should be encouraged.

xx) The importance of training need not be overemphasised. It is proved
that awareness per se enhances prod uctivity by 50-100 per cent. And
continuous monitoring and assessment is needed in implementation
of any action pla.n. Such an endeavour helps in mid-course correc-
tions, if needed. They may mean adequate flexibility at the
operational level.

Finally it is now quite clear that any area development programme
has to be on a watershed basis which is a holistic and integrated
approach. This involves the users and the various governmental/
voluntary agencies. In other words, we cannot have a capsule
developed from above for a sustainable action plan. It has to be built
from the ground level.
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