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Sub-Group I Report

REPORT OF THE SUB-GROUP ON  “INCREASING THE FOREST  & TREE COVER” (11th Five Year Plan)
What % forest cover?

It seems that while the 1952 Forest Policy was being framed, the policy makers wondered about the desirable extent of the forest cover that the country should aim at. Since there was not much scientific evidence to aver this coveted figure, the drafters of the Forest Policy looked at the forest areas in other regions / countries of the world for an instructive guidance. Pursuing this cue further, the policy makers found a “close parallelism between forest area and the general prosperity of a region”
  and decided to be guided by a European benchmark, which then had an aggregated forest area of around 41% (of the land surface). Expanding upon the theme, it was argued that:

 “In India, where we have to reckon with an oppressive tropical sun, desiccating hot winds, periodic monsoons, steep mountain slopes, a lower forest productivity , and a predominantly agricultural population, a proportion some what higher than that of Europe would appear to be indicated. From practical considerations, however, we might for the present, be content with a considerably lower percentage. We should aim at increasing the over-all percentage of area under forest to a minimum of 33 %”. 
 

Arguing further, it was stated that:

 “ ……. it is necessary to point out that a much larger proportion of land should be kept under forests for protection against erosion, floods and denudation in the Himalayas, Deccan Plateau and other mountainous regions. On no account should the forest area in such tracts be allowed to fall below 6o per cent and on sharp slopes the continuity of forest should not be disturbed. In the plains, where the configuration of the ground is gentle, the irreducible minimum may be placed at 20 percent. The deficiency in the proportion of the forest area should be made up by afforesting waste and state lands, unfit for cultivation. Where forests exceed the proportion laid down, they need not be sacrificed solely because they are in excess of the minimum prescribed.”
Paradigm shift

The policy was a paradigm shift in as much as it provided a locus to the forest sector to lay claims for the forests to a share in the land use in the country for the first time, rather than survive on sufferance of last use option. It was certainly a quantum shift from the previous policy (1894) that “permanent cultivation should come before forestry”. The forest policy of 1988 reiterated the “directive principle” but modified it to 1/3rd and 2/3rd (66%) in the country and the mountainous tracts respectively. 
The “1/3rd requirement” has got deeply enshrined into the consciousness of the foresters over past more than five decades and has been further reinforced by the NDC by stipulating monitorable targets  for the forest cover at 25% and 33.3% by the end of the 10th and 11th plan respectively. However, the fact is that there is no internationally accepted figure for desirable forest cover as there is no rational basis for it. In the same vein, for a country of India’s size and ecological diversity, a fixed forest cover percentage for the country as a whole and for states in the hills and plains makes neither rational nor ecological sense. Mountainous states like HP, Uttaranchal and Sikkim have large percentages of their area above the tree line consisting of alpine pastures and snow covered peaks. Having a standard prescription of 66% tree/forest cover for them is ecologically unachievable. HP’s recently approved forest policy, based on an earlier forest sector review, has concluded that the state can have a maximum forest cover of 25% and a maximum tree cover of 30% if all fruit orchards are included. The SFR 2003 makes this evident as none of the 3 mountainous states have the officially desired cover despite over 64% of their geographic area (82% in Sikkim’s case) being ‘recorded’ or notified as forest. During the 11th FYP, a concerted effort should be made to map non-forest ecosystems legally notified as ‘forest’ and develop an appropriate ecosystem based management framework for them.
One of the unintended consequences of this policy has been indiscriminate tree planting on areas with low and at times even no natural tree cover like in grassland ecosystems and the village common lands; negatively impacting the livelihoods of local communities and subsistence of the cattle population 
.
The singular focus on monitoring only tree/ forest cover on forest lands harbouring diverse ecosystems has converted forest management into a tree plantation works programme which has little co-relation with conserving diverse ecosystems, their biodiversity, customary land use or ecosystem based livelihoods.
Eco systems approach and normative forest cover

The “directive principle” of the 1952 policy for achieving 33% forest cover, presently mandated to be achieved by 2012 (end of the 11th Plan), has certainly put a considerable pressure on the forest departments to augment tree cover, at times indiscriminately,  even at the expense of  altering the natural ecosystems  like grasslands and village common lands. 
In this context, it may be relevant to recall the following basic objectives enunciated in the National Forest Policy 1998: 

· Maintenance of environmental stability through preservation and, where necessary, restoration of the ecological balance that has been adversely disturbed by serious depletion of the forests of the country.

· Conserving the natural heritage of the country by preserving the remaining natural forests with the vast variety of flora and fauna, which represent the remarkable biological diversity and genetic resources of the country.
11th Plan formulation

It would, therefore, be apt to identify prime thrust areas, and corresponding strategies, in the 11th Five Year Plan for securing the country’s forest cover within an overarching approach of maintaining the integrity of natural ecosystems legally classified as ‘forests’ and ecological rehabilitation of degraded forest areas. 
The subgroup strongly recommends that the 11th plan strategies related to the forest cover should incorporate the following:

i) An ecosystems-based mapping by state governments of both their legally notified and otherwise ‘recorded’ forest areas. This is because large areas notified or recorded as ‘forests’ include diverse grassland, alpine, snow bound and wetland ecosystems which neither conform to the ‘dictionary definition of forests’ nor can/ should support the expected tree/forest cover expected under current policy.

ii) Based on the above, the present focus on ‘afforestation’ should be replaced by ecosystem based management for conserving their rich biodiversity and natural integrity.

iii) Undertaking an overlapping mapping of the ownership of the concerned lands, the customary and legal rights of local communities in them, and the diverse livelihood systems they support.

iv) Participatory forest land governance should then be based on site specific ecosystem characteristics and livelihood systems they support giving due recognition to indigenous knowledge and surviving customary resource governance institutions.

v) The policy objective of 33% tree/forest cover should accordingly be reframed in terms of an overarching objective of conserving natural ecosystems within which a reduced forest cover objective constitutes a sub-set and the total includes the other ecosystems.
 The concept/assumption of trees being the most critical indicator of health of legal forest land has to be abandoned in favour of an ecological approach.  The natural forests should, therefore, be managed for their “nativeness”, to derive the best value/output for/of the ecological services they provide, maintenance of their biodiversity as close to the original as practical while also protecting the local livelihoods they support. The process of ecological restoration of degrading / degraded natural forest areas has to be done with great circumspection with their treatments being more site specific than the present generic approach of mass / massive plantation programmes. 
Some of the key parameters to assess the efficacy of forests management in contributing to ecological security are the crown density & growing stocks, biodiversity, health of forest floor vegetation, soil & soil moisture, hydrology & subsurface recharge, faunal habitats, carbon sinks & sequestration, etc. The State of the Forest Report (SFR) needs to be made more comprehensive to develop, and report on, indicators for measuring health of the natural ecosystems and draw attention to the changes, both aggradations and degradation, indexed to their natural composition and potential productivity.  
Comparative stocking of the forests
	Country
	Region
	Volume m3 /ha 
	% forest area

	India
	Asia
	43
	21.6

	Congo
	Africa
	132
	64.6

	Gabon
	Africa
	137
	84.7

	Indonesia
	Asia
	79
	21.6

	Japan
	Asia
	145
	64.0

	Nepal
	Asia
	100
	27.3

	Turkey
	Asia
	136
	13.3

	Austria
	Europe
	286
	47.0

	Czech Rep.
	Europe
	260
	34.1

	Germany
	Europe
	268
	30.7

	Slovenia
	Europe
	283
	55.0

	Guatemala
	N&C America
	355
	26.3

	Panama
	N&C America
	308
	38.6

	USA
	N&C America
	136
	24.7

	New Zealand
	Oceania
	125
	29.7

	Brazil
	South America
	131
	64.3


Source:  State of the World Forest’s 2005 FAO
The comparisons of extent forest areas and the growing stock with some of the better endowed countries in the world is given in the adjoining table. It is obvious that volume of the growing stock in the country is much lower than obtaining globally and regionally and also much below its potential productivity. It may be a notional comfort to position that the country has around 21% forest cover and (conjointly) 24% tree cover (SFR 2003). To derive the best ecological services, an optimum density of forest cover is a sine qua non for scientifically managed forests. The pernicious thinning of the natural forest cover and the insidious degradation of the dense forest cover by about 26,245 km2 (SFR 2003) should (red) alert the planners into seriously addressing the conservation and eco-restoration of the natural forest areas. 

It may be also of interest to note that the percentage forest cover obtaining in the tribal and hill districts is much below the optimum (how do you assess ‘optimality?), as depicted in the table below, for providing sustenance and sustainable livelihoods to the tribal populations and protection to the fragile mountain eco-systems in the country. 

	Number of districts
	Geographic area

Km2
	Forest cover 

Km2

	%

Forest cover

	
	
	Very dense

> 70%
	Moderately dense

40-70%
	Open

10-40%
	Total
	

	Hill
	123
	7,07,747
	26186
	1,41,783
	1,06,414
	2,74,383
	38.77

	Tribal
	187
	1,103,463
	36,932
	2,09,926
	1,60,440
	4,07,298
	36.91


Business as usual (BAU)?

A perusal of the previous progress reports reveals that since the 2nd plan, nearly 20 m ha of forest plantations have been raised. This begets the question that in spite of planting of nearly 1/3rd of the area recorded as forests, the forest cover has not shown a pro rata increase that has remained stable around 20%. Where have the missing seedlings / trees gone?  What about all the other factors responsible for forest destruction, including the post independence leasing of forests to industry, commercial exploitation by the government itself and diversion of good forests for industry, mining etc.?  (I feel the stereotype blaming of local communities should be avoided given that past official policies, and present forest diversion in favour of mining, industry and dams, were/are responsible for massive forest destruction!)
Moreover, the heavy dependence on planting of nursery raised plants in degraded forests and “wastelands”
 has to yield to judicious, yet subtler, restoration of ecology by encouraging natural regeneration and restoring / approximating the native species mix. It would require plantation of only those species as are conducive to the conservation and sustainability of a given ecosystem as well as the livelihoods it supports. In this, equal priority needs to be given to enabling local communities to select the species they value based on their local biodiversity knowledge. As pointed out by Professor Ramakrishnan (of JNU) based on his years of research in the North East, the species culturally valued by local communities are invariably keystone species. The process is however, less spectacular and slower, requiring extended interventions than normally provided for in the fast paced and target bound plan schemes. The mindset that putting more money per unit of time can accelerate nature rehabilitation may not work with biological resources that have long gestation periods for recovery.  The motto has to be quality not quantity alone! 
A changed strategy in the next plan may even call for  promoting simple closures through ‘social fencing’ (barbed wire invariably fails and gets stolen!) for the first monsoon showers with out any planting as a first(aid) treatment, particularly on the stressed sites. Due to the salubrious climate obtaining in the country, the nature, by and large, stages a “furious” and fast paced recovery of the degraded sites with appearance of grasses, rejuvenation of root stocks and even natural regeneration (seed origin) of the pioneering indigenous species. Most importantly, there is a substantial improvement in the in situ soil and moisture regimes of the degraded sites.  Once this recovery has set in, the site is much more receptive to accepting and sustaining nursery raised seedlings that have higher demand of nutrients and moisture. This would improve survival and growth rates considerably than what has been the experience in the past. 
It would also require changes in the system of progress reporting, which is heavily oriented towards numbers (like so many more hectares or so many million plants ) rather than the upgradations of quality (nearer the original architecture of the forest or other ecosystem ). Qualitative amelioration of the forest cover (by density, biodiversity, architecture of the stands, et al) should be made an integral part of the progress reporting and factored in as increase in forest cover, at least to the extent of  the incremental increase in the density ( say from 0.3 to 0.6), sans  spatial expansion in forest area. One of the immediate casualty of this “back to nature approach”, however, would necessarily mean reformulation of the 33% (and higher in the mountains) forest cover target to an ecosystem sensitive one (as already pointed out earlier) 
This leisurely, but human resource intensive, approach may ruffle many a feather of the “quick fix” mind sets and may not be acceptable. But this may be the only route to an ecological rehabilitation and biodiversity conservation which the government has committed to by ratifying the convention on Biological Diversity and aimed at by the Biodiversity Act.  
It would be a futile pursuit to expand the tree cover spatially, while loosing it within the recorded forest areas that enjoy a much better legal protection regime and can respond much more cost-effectively to investments for augmenting the output of ecological services from better managed / protected forest lands. This aspect should be given due recognition and priority.
The mindset of planting of nursery raised planting material in forests to enlarge area coverage has to yield to subtler restoration ecology of encouraging natural regeneration and native species mix. The densification of the forest cover (say from a density of 0.3 to 0.6) should be computed and factored in as increased forest cover, even without spatial expansion in forest area. The present progress reporting is heavily oriented towards numbers (like so many more hectares) rather than the quality (nearer the original architecture of the forest). 
Arithmetic of a reduced denominator 

FSI has recently concluded altitudinal classification of the mountainous region of the country spread over in the states of Arunachal Pradesh, Himachal Pradesh, Jammu & Kashmir, Sikkim and Uttaranchal. It was found that about 99,204 km2 area in these States is above 4000 m. altitude where climatic and edaphic conditions limit tree growth. Moreover, nearly 1,21,000 km2 area lies beyond the LOC in J&K which is not available for undertaking any afforestation works. Thus the total area in the hills and mountainous region of the country not available for afforestation / tree planting is 2,20,204 km2.  Exclusion of this area from the total area of the hills and mountains (reducing the denominator) makes the forest / tree cover in the region to be around 60%. It is essential to exclude this area while computing national forest / tree cover.  Such exclusion raises the forest and tree cover to 25%-- the target envisaged by the NDC at the end of the 10th Plan.

Further, as per the Statistical Abstract of India - 2004 (C.S.O.) the total land use of the country reported is 306.25 million ha against 328.73 million ha total geographical area (TGA).  On review of the state-wise figure is seen that the states contributing to this difference are J&K (against 2,22,236 km2  TGA: land-use reported is only 45420.sq kms), H.P. ( against 55,670. km2 TGA: land-use reported is only 45470 km2 ) and Arunachal Pradesh (against 83,743. km2 TGA: land-use reported is only 54,980 km2. There appears no justification for not reporting about 29,000 km2 area in Arunachal Pradesh as the area under glacial / snow cover in the state is only about 10,000 km2. The estimate of the TGA arrived in the preceding paragraph (32,87,263 km2 -2,20,204 km2  = 30,67,059 km2 ≈ 306.71 million ha) is, therefore, rational and should be used for calculating the percentage.  
State Forest Policies:

As a policy initiative, the National forest Commission 2006 has recommended that:

 “Forests should be classified on the basis of their status, such as pristine, climax, managed and degraded forests. There is a need to undertake scientific research to assess the optimum forest / tree cover in a given area according to the forest type and topography to meet the intended objectives.
 The quality of the forest should also be classified as ‘open forest’, ‘dense forests’ and ‘very dense forests’ and the rest may be in the form of grassland, glacier, desert, etc. Extent of forest cover in recorded forest boundaries needs to be separated from tree cover due to plantations of species such as coffee, tea, apple, mango, palm, orange, etc, as well as to exotics like lantana.” (Chapter 2.1)
For achieving the national goal of forest / tree cover, afforestation programmes are being implemented by the State Governments under different schemes of the center and state. The skewed distributions of the forest cover in the country between 6 to 87%, adds to the regional disparities in its effort to achieve the normative goals envisaged in the NFP 1998. The better endowed states like Arunachal Pradesh (81.2%), Mizoram (87.4%), Nagaland (82.0%), Tripura (77.0 %), A&N Islands (84.4%), Chhatisgarh (41.4 %), Goa (58.2 %), already have more than 33% area under forest /tree cover may like to concentrate on improving the quality and density of the existing cover.  Whereas on the other end of the spectrum, the forest deficit States loke Bihar (7.62 %), Gujarat (13.0 %), Haryana (6.63 %), Punjab (6.33 %), Rajasthan (7.15 %), and Uttar Pradesh (9.0 %) would have enormous scope to enhance the forest (& tree) cover and move up towards the normative figure of 33%. (Why is the 33% being repeatedly referred to when it has already been pointed out that the strategy should be to switch to ecosystem based management? Given the large desert ecosystem in Rajasthan and Gujarat, why should they continue striving for a 33% cover?)
However, much will depend upon the current landuse and the livelihood systems it supports qua actual allocation to the tree crops, demographic pressures, ecological awakening amongst the civil society and last but not the least a political will to give forestry and ecosystem based management its due in the land use  planning strategies. It has been the experience that ever since the forests have stopped being revenue earners, yielding priority to ecological pursuits of nature conservation as output of services in preference to the marketable goods, the state attention to the forestry sector has been on the wane. 

To address such regional disparities and general neglect of the forest sector, it is vital that each State undertakes participatory forest sector reviews on the lines undertaken by HP and evolve more comprehensive forest sector policies recognising the multiple uses and functions of forests  and lands legally classified as forests consistent with the local circumstances.  However, this will require a strong push from the MoEF and compliance may be sought by providing earmarked, and time bound funds, say not more than two years into the next plan period, as Consultative policy preparation facility (CPPF) and thereafter linking the future central assistance to the strategies, and action programmes, arising out of the policy document.  

Trees outside forests

A review of the status of forest cover in the country of the last two decades reveals that the forest cover has been more or less stable in extent to around 20% of the geographic area but sadly there has been degradation in the quality of the dense natural forests.  Although the total recorded forest area is 23% of the geographic area, the “last” 3%” of the recorded forest are not amenable to tree growth due to limiting climatic and edaphic conditions. An additional area of community owned shifting cultivation land in the North East included in the ‘recorded’ forest area and other unclassed forests under diverse ownership and land use regimes will also require different consultative approaches for their management. The real scope of expanding forest and tree cover, therefore, lies outside conventional forest areas in agro-forestry environment and community forests.

FSI assessed tree cover outside forests (TOF) in 2003 and estimated it at 9.989 million ha, constituting 3.04% of the geographic area.  It is seen that major area of this cover falls under the category of farm forestry and agro forestry.  While developing a methodology for computing the tree cover, it developed the concept of culturable non forest area (CNFA). It has been defined as:
“ the net geographic area, lying outside the recorded forest area and forest cover 
, which can support tree vegetation ( thus excluding areas under wetlands, river beds, perennial snow covered mountains, etc). CNFA is the area over which the sample data on tree cover 
 is aggregated for the assessment of tree cover.” (SFR 2003)
Aggregated information of the CNFA in the country is as under (SFR 2003):

	Geographic area


	Recorded forest area


	Unculturable  non forest area


	Compact blocks of forest cover

( > 1 ha) outside recoded forest area
	Culturable non-forest area

(CNFA)

	
	
	Wet lands & rivers
	River beds
	Alpine Pasture & snow
	
	

	Km 2
	Km 2
	Km 2
	Km 2
	Km 2
	Km 2
	Km 2

	3,287,263
	7,74,740
	61,008
	17,729
	1,33,049
	112,569
	2,188,668

	CNFA as % of total geographic area
	66.58 %

	Existing tree cover as % of geographical area ( 99,896 Km 2 )
	3.04 %

	Existing tree cover as % of CNFA
	4.56 %


It may also be instructive to bring out the skewed distribution of forest cover by (administrative) districts in the country: (SFR 2003)

	Forest cover range
	Number of districts
	Cumulative

	
	
	Forest cover
	No. of districts
	Forest cover
	No. of districts

	<1%
	59
	< 1%
	59
	
	

	1% to < 5%
	140
	< 5%
	199
	≥ 1 %
	530

	5% to < 10%
	61
	<10%
	260
	≥ 5 %
	390

	10% to < 20%
	98
	< 20%
	358
	≥ 10 %
	329

	20% to <33%
	85
	< 33%
	443
	≥ 20 %
	231

	33% to < 67%
	88
	< 67%
	531
	≥ 33 %
	146

	> 67% 
	58
	-
	-
	≥ 67 %
	058

	Total
	589
	
	
	
	


It is alarming to notice that nearly one fourth of the districts in the country have less than 5 % forest / tree cover, while an equal percentage have ≥ 33% forest cover as envisaged in the forest policy! Be that as it may, this is useful management information to target the deficit districts for increasing the tree cover under an intensified TOF strategy. 
Enabling policy environment

It will thus be seen, and appreciated, that presently less than 5% of the CNFA is under tree cover and, strategically, even if another 5% equivalent of this area can be targeted during the 11th Plan, particularly zeroing on the deficit districts, the country could  attain 30% forest / tree cover by 2012. This would further improve by about 1% point (to 31%) if a reduced denominator, as discussed above, is taken in the computations. 

Interestingly, agro-forestry can do with minimal state investments provided there is a strong resolve of governments through statutory support, facilitating market by rationalizing restrictions on trade, easing of regulatory regimes, and providing credible networking support and treating tree cropping as an agriculture pursuit on favourable credit terms. Three representative models which kindle lot of hope for inducting agro-forestry ( on CNFAs)  for increasing tree cover with minimal state resources ( including land, human and finances) are briefly discussed below. The approach also reduces the drudgery of conventional agriculture on stress sites and pays handsome returns in finances, soil fertility and water regimes.
The poplar model of farm forestry
Acceptance of farm forestry for producing wood for the market has been well established in the country.  Wimco Seedlings Ltd (Uttranchal) was established in 1984 for improvement of poplar (Populus deltioides)
 for developing it as a main resource for match splints. It’s success can be gauged from the fact that over the past ten years period around twenty million trees are planted, harvested and utilised every year, in and around agriculture fields, in Punjab, Haryana, Western Uttar Pradesh, the terai region of Uttranchal. The poplar plantations (in blocks and along farm boundaries) are established by using one year old, 3-7 metres tall, entire trans-plants (ETPs). These trees are harvested between 5th to 10th year and even beyond by some of the richer farmers (to obtain premium on large size logs) with up to 90% survival at maturity.  Average age of  harvest is around  eight years and a tree yields  about 5 qtl of wood that consists of  peelable logs ( 75%), pulpwood( 18%), roots ( 5%) and firewood ( 2%) ; the total output being of the order of 10 million tonnes. This also creates nearly 20 million days of employment annually in nurseries, planting tending, felling, loading and transportation. And this all happens without any budgetary support from the state.  To the contrary, it generates revenues from the taxes from the industrial production! 
It is estimated that share of poplar-based plywood is around two third of its total production in the country. There are more that 400 units in Haryana (350 in Yamuna Nagar alone) , 50 in Delhi, 120 in Punjab, 7 in J&K, 2 in HP and 10 in Rajasthan. An interesting dimension to this development, it is learnt, is that the industry is now unwilling to use the conventional timbers due to lower energy requirements of processing smaller sized poplar logs. All marks to the PPP initiatives and the guiding principles of the National Forest Policy 1988 for establishing direct nexus between wood based industry and wood growing farmers.

Farm forestry model in rain fed areas  

To start with, the farm forestry revolution was restricted to poplars in resource intensive and irrigated tracts of terai and adjoining belt in north India, subabul, casuarina and Eucalyptus have spread to different parts of the country due to their wide adaptability and multiple uses. Farm forestry has since been taken up in a big way in Andhra Pradesh and Ongole, headquarters of Prakasam district, has emerged as perhaps the largest pulpwood market in the country. It caters to the demands of wood based industry not only within the state but also from several other states.

It is a significant learning how the intrepid farmers in the severely distressed ( by vagaries of climate) areas of Andhra Pradesh, with large number of suicides, have made a clean break with the conventional agriculture and have adopted subabul as the harbinger of a “minimal external input oriented evergreen revolution” to the generally parched  private holding. The commercial cultivation of subabul is widespread in Prakasam, Krishna, Guntur, Khammam, Rangareddy and Nizamabad districts. The typology of subabul growing farmers has been adopted, nay adapted, matching their needs, capacities and socio economic status. Farmers with relatively large holdings, including absentee landlords (no cattle), grow subabul for pulpwood only. Farmers in irrigated tracts of Guntur and Krishna districts with medium land holdings and small number of cattle take intercrops, use subabul leaves as soil mulch and take ¾ cuts in the year for fodder. But most fascinatingly, small and medium land holdings and large number of livestock (> 5) have taken to subabul with animal husbandry and intensive fodder use. Farmers of Village Annavaram (1000 ha; Krishna district) have put 100% (!) area (year 2005) under subabul for animal husbandry. The number of milch cattle has increased from 100 (year 2000) to 1500, and the milk production has gone up from 100 to 1000 litres per day ( @ Rs 20 per litre ; fat content 10%).  More enterprising farmers with small to medium holdings have even ventured into sheep growing for profit. Moreover, low yielding and coarse grasses are being replaced with shade loving and high nutrition grasses (like Panicum maximum) high yielding grasses. 

Reliable studies of biomass productivity (IGFRI) reveal the following.

· Area 



30,000 ha

· Bole



3.3   mt / rotation

· Branches 


0.48  mt / rotation

· Roots



0.75  mt at the end of 3 rotations ( 9 years)

· CP



30,000 kg/annum

It has been further estimated by the IGFRI that in Prakasam district approximately 40,000 ha of farm land is under tree crops of which subabul covers 54.3%, followed by casuarinas (26.4%) and eucalyptus (19.3%) and supplies about 0.7 mt of pulpwood annually.  The “beneficiary” industry (APPM, ITC, BPL, Ballarpur) is now supplying seedlings of the desired quality (three to four million anually) at heavily subsidised rates.

Agri-horti-Forestry : `Wadi Model’ 

In 1982, BAIF approached the tribal families in Vansda Taluka of Valsad District to develop their wastelands. The programme provided necessary inputs to poor tribal families to establish fuel and fodder species on 0.4 ha land owned by them. Although inputs to the extent of Rs.5000-6000, were to be provided to each family, they were reluctant to take part in the programme as the expected returns were low. During the initial meetings, they demanded mango instead of fuelwood species. They also wanted to reserve a part of their holdings for food crops. It was feasible to grow mango, but the funding agency insisted on fuel species. Hence BAIF prepared a revised plan, with fruit plants in the main field and fuelwood and fodder species on field bunds. This programme needed additional support for procuring fruit plants, developing water resources and providing wage support. There was scope for inter-cropping and promoting other income generation activities. 

There was difficulty in procuring grafted mango plants in the surrounding villages and the cost ranged from Rs.30-45 per graft. BAIF procured these plants from various nurseries in Gujarat, Maharashtra and Goa, during the initial 1-2 years.  Meanwhile, local youth, particularly the women were trained in nursery management, grafting and budding.  Subsequently, they were able to raise fruit and forestry plants in their backyards for expanding their orchards and for sale.

Only 42 families joined the programme in the first year, but they worked hard and raised their orchards.  Looking at the good performance, 400 more families joined the programme in the third year. Subsequently, over 80,000 poor families in Gujarat, Maharashtra, Karnataka and Rajasthan States have adopted this system. The participating families were encouraged to establish live fence on the field boundary by planting useful thorny plants (like agave, cacti, Euphorbia) for protection from wild animals and trespassers. Farmers were advised to adopt green manuring, composting, vermicomposting and mulching to improve soil productivity.  Farmers called this unit ‘Wadi’ or orchard.

The programme also garnered the support of women through invocation of Wavli, which is a unique tribal tradition in Gujarat, wherein women enjoy exclusive rights over their income generated from certain activities such as backyard vegetable cultivation.  Women were encouraged to grow vegetable crops in the interspace of their orchards. Experiencing the positive impact of Wavli, several new activities were promoted through SHGs.  They were trained in fruit and forest nursery management, mushroom production, vermi-composting, share cropping on barren lands owned by non-participating families, oilseed collection, etc.While, this ensured regular maintenance of the orchard, the women earned handsome money to which the men could not lay any claim!  

According to BAIF the `Wadi’ programme, has considerable potential for success in areas with rainfall > 750 mm or areas having assured source of water and reliable market outlets.  Under favourable conditions, a family with a land holding of even 0.4 ha under this programme can earn more than Rs.20,000 per annum, after 4-5 years. The gestation period, however, is very critical for the success of the programme and support activities like nursery raising, vegetable cultivation and intensive use of the interspaces for production of food and cash crops are essential to sustain the basic needs of the participating families during the interregnum.  

This would, however, require  structural changes in land use polices cutting across the departmental turfs, by taking a landscape approach under which the lands deteriorate the least while producing the maximum. Simultaneously significant financial and fiscal incentives, including custom tariffs, will have to thought of , and provided for, to create better economic stakes, and opportunities, in raising trees that have greater ecological resilience, than pursuing a risky and unsustainable agriculture, threatened by the increasing extreme weather events, purportedly due to global warming and consequent climate changes. 

Prime motivating factor for planting of trees by a farmer on private holdings lies in the improved financial returns from harvest of trees. It is, therefore, essential to create an enabling environment for planting trees for private sector. This  would include liberalization of the tree felling and transit rules, an efficient system of information for  marketing the produce, minimum support price for growing trees as is done in case of agricultural products as well as supply of high quality planting material and technical guidance.
Village and inter-village level institutions for improving forest cover 

JFM as a participatory approach has been a welcome initiative of the MoEF. However, experience with JFM over 16 years has made it evident that major changes are required for placing it on a sustainable footing. Participatory and community based forest management requires an enabling environment for nurturing strong and vibrant grass roots institutions to share common but differentiated responsibilities of protecting the open access biological resources that are extremely vulnerable to the vicissitude of climate and depredation of the resource through overuse.
Several studies in different parts of the world have shown that when the users of a common-pool resource organise themselves to devise and enforce some of their own basic rules, they tend to manage local resources more efficiently than when rules are externally imposed on them. Some of the preconditions necessary for the development of such institutions are:

· Clarity about the membership of the community of users

· Clarity of the boundaries of the resource to be managed and security of users’ rights and entitlements over it.

· The rules for use and protection being framed collectively, and

· The ability to enforce those rules and exclude outsiders. 

Some issues that would lead to institutionalising the role of communities in forest conservation and amelioration of forest cover are highlighted and discussed briefly hereunder.

· Current policy guidelines are vague on inter-village level institutional linkages which are vital for adopting a landscape approach rather than limited interventions within village boundaries, as at present.
· Participation of larger civil society, academia and the regulatory bodies to inform and support community institutions for informed natural resource governance needs to be promoted.
· The context is particularly relevant to harmonise sizeable human “foot prints” with sustainable use of the natural resources. 

The whole process could benefit from adopting a systems approach as indicated in the boxed item below.
An overall Systems Approach

· Facilitating holistic planning and management at an ecosystem and landscape level recognising the interlinkages between forests, grazing lands, agriculture or soil, nutrients, water, biodiversity and biomass

· Determining conservation action based also on social and economic drivers  rather than limiting interventions to ecological restoration alone

· Focussing natural resource management not only on increasing resource availability but also ensuring sustainability by addressing injudicious use. 

· Assigning different objectives (preservation, conservation and exploitation) to different parts of the landscape so as to preserve natural heritage, meet subsistence and market needs. 

· Integrating the various village level institutions involved in natural resource governance under the Panchayats such that they have functional autonomy to perform but are also accountable to Panchayats on issues concerning conservation and social justice.

· Democratizing Panchayat functioning through empowerment of the Gram Sabha on the principles enshrined in the Panchayats Extension to the Scheduled Areas Act (PESA). PESA empowers the hamlet or group of hamlets gram sabha as the supreme collective decision making body to which elected Panchayat representatives as well as government functionaries are answerable. This principle needs to be extended to the functioning of Panchayats even in non-scheduled areas to move away from the present concentration of decision making power in the hands of elected representatives, often in just the head of the Gram Panchayat.
Improving the institutional framework for community based forest management from the present JFM approach at the Village and inter village level needs to incorporate the following:
· Build upon existing village institutional structures as the bedrock for effective management and governance of natural resources. Focus on this not only make the interventions socially and culturally relevant, but has significant economic implications in terms of reducing transaction costs and leveraging positive action of the primary stake holders . 

· Maintaining integrity of different ecoystems: improving forest cover at present often entails afforestation programmes attempting to increase tree cover in shrub jungles and grasslands. Both entities have intrinsic value which should be recognized and maintained as such in consultation with the resource dependent communities.
· Switch from ‘Village Forest Committees’ to ‘Village Forest Assemblies’: The term committee interprets itself in the field as an exclusive group often relegating the rest of the village to a subordinate status. The institutional design needs to include all the adult residents as de jure members in the management and governance of the resource with the Committees being subordinate and accountable to such assemblies.
· Landscape level conservation plan: An appropriate mechanism for facilitating conservation planning at the larger landscape level, including non forest government lands, common lands and private lands needs to be evolved. Common Property Resources are also the ‘spaces for the poor’ from where the landless and marginalized mainly draw their sustenance. Due to the necessity for interdepartmental co-ordination for such planning, the PRIs in association with the smaller resource management institutions nested within them would be the best agencies through which to undertake the preparation of such plans. The central actors in such an exercise need to be the diverse groups of users without whose engagement and collaboration, nothing is likely to work. Here, the thrust should be on the transparent and consultative process by which such a plan is prepared with the concerned departments, including the forest department playing a consultative role.
· Providing tenurial security to community managed forests: The Forest policies and laws of many erstwhile Princely States provided for village forests in which communities had clear rights. The health of such forests and the village institutions managing them deteriorated after they were brought under Forest department control after independence. Such forests need to be restored to management by people’s institutions as ‘Village forests’ under section 28 of the Forest Act 1927. JFM on all categories of forests also needs to be provided legal recognition either under section 28 of IFA, PESA in scheduled areas or other appropriate state laws. In all cases, the participating communities must have the autonomy to frame their own rules for regulating use within a broader framework for ensuring sustainable use.
Specific Institutional Issues
Institutions at habitation level Spontaneity of the village institutions is to be encouraged, without compromising on the principles of democratic behavior or conservation. The process of each village taking the initiative, to apply itself and create a formal body of terms and conditions to govern its natural resources, is a critical step towards the act of self-governance. Government functionaries should abide by the principles rather than implementing guidelines mechanically. 

Landscape level Institutions 

Hydro-geological characteristics, the spread of forests, grazing lands and drainage lines across habitations and categories of land administered by different arms of the governments, necessitate institutional arrangements that span across habitations and departmental domains. Customary norms of protection, access and exchange from the natural environment by rural communities are also seldom bound by administrative ordains. 

JFM Committees are often formed at the level of the revenue village / Panchayat or a larger (main) habitation level without consideration of the user regimes. In many cases this leads to the belittling, and at times even exclusion, of the adjacent habitations, giving rise to conflicts.

Beginning at habitation level we must progress towards working with conglomerates of villages that share common ranges of forest hills, grazing lands or watercourses. Besides benefiting from the varied ecological services that only effort at such scales can offer, a broader approach at the landscape level provides the space to arrive at arrangements where meaningful dialogue between those  who conserve and those who use resource.
In this context, existing Forest Development Agency (FDA) guidelines are highly prescriptive although representing the only official intervention at the inter-village level. While claiming to be federations of JFMCs, FDAs are totally controlled by forest officials militating against the principles of democratic governance and violating the constitutional mandate for decentralistion under the 73rd amendment.

Differentiating between governance and commercial mandate of institutions at village level

There is a need to de-link institutions that have a profit motivation from those that have governance functions in order to safeguard equity and ecological concerns. In order to ensure sustainability of the resources the institutions that have a mandated commercial function should be subordinate and answerable to institutions that govern natural resources.

Thus, while institutions such as the Forest Protection Assemblies, Watershed Associations, Grazing Land Assemblies etc., once nested within the PRI framework,  should continue to set the conservation and governance agendas, other institutions such as the MFP Collectors’ Associations, Beedi workers’ associations, Self Help Groups, milk cooperatives, etc. should promote their members’ economic interest within the governance and conservation agendas determined by the former.

Village Institution-Panchayat Interface in Forest governance

Inter-hamlet issues deriving from a landscape level perspective should be the mandate of an umbrella institution at Panchayat level with all the constituent villages under its purview. 

The Panchayats need to evolve into genuine bodies of governance rather than the less appropriate function of implementation. This would entail the panchayats:
· Upholding the rights of resource users such as beedi leaf collectors, MFP collectors, pastoralists, artisan groups etc.   

· playing the arbitrator’s role in resolving conflicts between habitations and also between the multiple institutions within as well as provide a platform for constituent habitations to negotiate collective choice arrangements for resource governance. 

By nesting these bodies under the larger umbrella of the Panchayats, the strengths of both institutional arrangements are best realized, the smaller institutions for the effective role in execution and the larger Panchayats for local level adjudication.
Engaging larger civil society in landscape conservation

A middle layer of governance at the Forest Division level that is steered by the local village communities and supported by a natural evolution of citizen’s fora is necessary in defining and developing location specific illustrations in resource management and governance.

While the village institutions and their conglomerates would determine the trajectory of governance of their natural surroundings and engender equitable and democratic local self-regulation, there is a critical need for the involvement of regulatory authorities, civil society organizations, local technocracy, academia and planners in informing and building this process.
Knowledge of critical elements such as geo-hydrology and biodiversity is sometimes inadequate within communities. The involvement of local academia and the line departments become necessary in informing the process by crystallizing a body of knowledge (geo-hydrology, ecology, patterns of resource use, historical trends etc.) specific to the area.

The inclusion of local level government functionaries in these fora would enable them to better undertake their regulatory and arbitration   functions, and enable inter-sector coordination. 

Simplifying the legal framework
Providing permissions to JFM committees for the duration of the micro-plan creates confusion about the period for which the communities are entitled to use. This also leads to changing the character of the forests through plantations of short-rotation species, which may be ecologically incompatible and/or offer far inferior benefits at local and national levels. Forest dwellers view forests in perpetuity and hence tenure arrangements for local communities should provide long term security.
Usufruct rights in many places are not clear and are dependent on the definition of minor forest produce in the state acts, monopoly over collection, processing and trade of minor forest produce by forest corporations, trade and transit policies etc. The 11th Plan should undertake to look into the overlaps between overriding acts and arrangements and provide clarity on the rights being conferred to the communities.

Special status for Self-initiated forest protection committees

Self initiated forest protection institutions, must be recognized as distinct forest management initiatives and as such the sharing arrangements under JFM are inappropriate for them. They must receive de jure recognition and resource rights while maintaining their institutional flexibility.
In brief the following strategy may be adopted for biodiversity and ecosystem sensitive forest management through habitation and landscape level empowered community institutions:

i) Ecological restoration of natural forests through ANR and reboisement (gap plantings) in difficult areas.

ii) Planting of degraded forest areas that have paucity of seed (mother) trees and indigenous root stocks.
iii) Facilitating ecological rehabilitation of community and degraded panchayat lands through PRIs and community institutions nested within them on the principles outlined above. 

iv) Agro forestry on private holdings, farms, homestead gardens and block planting in marginal agricultural lands to meet the industrial requirements in direct arrangement with industry. 

Recommendations for the Eleventh Five Year Plan

· There is a need to undertake scientific research to assess the optimum forest / tree cover in a given area according to the forest type and topography to meet state specific forest management objectives within a holistic land use policy framework.
· States should be (t)asked to undertake forest sector reviews through multi-stakeholder participation on the lines followed by HP as a basis for developing their state forest sector policies for which earmarked, and time bound funds, say not more than two years into the next plan period, may be provided as consultative policy preparation facility (PPF). Thereafter, the future central assistance should be linked to the implementation of strategies, and action programmes, arising out of the policy document.  

· State specific ecological, legal, land ownership and tenures, and livelihood databases should be prepared in a time bound manner to provide the wherewithal for scientific and meaningful forest and other ecosystem management approach. A distinction must be made between natural forest based ecosystems and tree plantations on non-forested land irrespective of its legal category. The present equation of “forests only with trees” has to make way for a broader (generic) forest and other natural ecosystem based approach in view of the fact that considerable areas of alpine, grassland and snow-bound ecosystems have legally been notified as ‘forests’.
· Ecologically fragile and critical natural ecosystems with low resilience may be identified for special treatment with priority funding. As a first step, the area of non / low tree cover forest ecosystems (like deserts, grasslands and wetlands), but ‘recorded’ as forests should be clearly mapped and delineated as non-forest fragile ecosystems within the legal forest estate and counted towards the normative forest/ecosystem cover arrived at for the state.
· Ecosystem based management must give due importance to conservation of biodiversity as a whole and not just tree plantations. Induction of large scale monocultural plantations of alien species like Jatropha in biodiversity rich areas like Chhattisgarh, Uttaranchal, Mizoram and Tripura should be urgently reviewed and stopped.

· Delimitation of forest estate boundaries and settlement of rights, concessions and privileges there in, should receive highest management priority. This will reduce conflicts with communities and pave way for their participatory and ecosystem based management with due recognition of their livelihood and cultural functions and values.

· With the passage of Scheduled tribes (recognition of Forest Rights) Act 2005, MoEF may, in close consultation with the nodal Ministry of Tribal Affairs, develop facilitative mechanisms for supporting communities in sustainable management of their community forest resources. Steps may also be taken to project the outcomes of implementing the provisions of the Act on forest cover and action required to mitigate adverse impacts, if any. 
· Of late, bamboo has developed into an important industrial resource. With imaginative planning some of the commercially important species can be integrated into jhum cycle for improving the ecology and also providing  cash incomes to the farmers.  A synergistic liaison may also be institutionalised with the MoA for collaborative action with the recently launched (November 2000) National Mission on Bamboo. It is learnt that area coverage of 1,76,000 ha ( equally divided between private and community lands) and rehabilitation of degraded bamboo forest over 30,000 ha has been proposed during the 11th plan. Tripura has been successful in integrating rubber with jhum, which has considerably improved the tribal economy in the area. More replications of such projects will, while providing handsome cash flows to the tribal economy, certainly improve the forest cover (but do rubber plantations represent ‘forest cover’?)- a win win situation for all actors!
· The focus must shift from budgetary outlays for afforestation to holistic sustainable forest  and ecosystem management with socio-economic and ecological outcomes.

· The National Afforestation Plan, Forest Development Agencies and JFM committees should be radically restructured to put in place a legally secure, community institutional governance framework at the hamlet/village as well as inter-village/landscape scales which is nested within the Panchayats and rooted in Gram Sabhas in Schedule V areas under PESA on principles of socio-economic and gender equity, democratic decision making and ecological sustainability.

Revamping JFM and the National Afforestation Plan

While the NAP has succeeded in direct channelling of central funds to state forest divisions, its standardized institutional structure across the country has created several distortions. It is being perceived by the grass root NGOs as a forest department controlled top down scheme instead of being democratic, empowering and demand driven. The mechanism is also in violation of the mandated decentralisation of governance to PRIs as it bypasses both Zila Parishads and Gram Panchayats while empowering JFM committees constituted by the forest department to even bring village common lands within their ambit. The institutional governance framework given in the preceding pages may be adopted with suitable modifications. The name of the scheme itself connotes a focus on ‘afforestation’ irrespective of location specific eco-systems and the biodiversity they harbour. A useful message may go down the line by re-naming the CSS ‘Democratising Forest Governance Programme’ which is suggestive of   nurturing strong and empowered community institutions with clear rights, responsibilities and authority to sustainably manage local common property resources, including forests.
Need to democratize the institutional structure of the FDA: 
· Although the FDA is projected as a federation of Joint Forest Management Committees (JFMCs), it is created and controlled by the FD, ignoring already existing community forest management institutions like in states of Orissa, Gujarat, Uttaranchal. It is recommended that the executive committee of FDAs should be elected by members of the general body consisting of community institution representatives with the FD playing a facilitative, monitoring and technical backstopping role. 

· The guidelines empowering a forest official to nominate the JFMC treasurer as his joint account holder and other members of JFM managing committee may not be financially prudent and unbecoming of a true democratic set up at hamlet/ village level. The community and inter-community level institutional framework nested within Panchayats, as outlined earlier, may be promoted. Instead of the proposed separate ‘afforestation’ scheme for village common lands with Panchayats, NAP should be reoriented towards nurturing village/hamlet based institutions responsible for holistic management of their common land and forest resources. Forest lands under JFM can be handed over to community institutions as village forests under section 28 of the IFA or under PESA. Special care should be taken to prevent the conversion of village grazing lands into non-browsable tree plantations while facilitating enhancement of their productivity in accordance with local community priorities. 
· In the NE states, the focus needs to be on building on the strengths of existing traditional community institutions while increasing their accountability, as done creatively in Nagaland. 

· In Schedule V areas, hamlet/village based gram sabhas must be empowered to manage their customary common lands and forests as mandated by PESA.

· More flexibility is required in the field. It also needs to be considered that while reducing the budget pro rata on the number of plants, the overheads do not get reduced in direct proportion. This needs to be looked into.

Multi-stakeholder partnership (MSP) scheme 

The primary justification for the scheme, it seems, is to raise financial resources for achieving the 33% ‘tree cover’ target. As discussed at length already, target driven increase in tree cover is neither conducive for ecosystem and biodiversity sensitive resource management nor for the diverse biodiversity based livelihoods supported by forest lands. Morover, the large scale natural regeneration/ rejuvenation of forests through voluntary protection by a multitude of self-initiated community groups in Orissa, Jharkhand, Gujarat and other states, as well as under JFM, make it evident that  large funds are not a prerequisite for ecological restoration of degraded forest areas, until and unless they have reached a point of no return. The other question that begets itself is whether private entrepreneurs would be willing to rehabilitate such recalcitrant areas through high cost and resource intensive interventions? 
The group recommends that thrust during the 11th FYP should primarily be on promoting decentralized forest governance by democratic and empowered local institutions recognizing the multiple functions and uses of lands legally classified as forests but which include diverse ecosystems which in turn support a wide diversity of livelihood systems. Simultaneously, the high yield forestry may be left to the domain of farm and agro forestry as per the 1988 forest policy. 
It also needs to be remembered that common forest and non-forest lands are a critical livelihood resource for the landless and the poor as also nomadic and settled pastoral communities, and they should not be deprived of the usufructs available to them as is feared if large private parties move in with sheer profit motive through long term lease arrangements. While the governance of degraded CPRs and their productivity has considerable scope for improvement, this must emanate through a bottom up planning and development process responsive to local livelihood, cultural and ecological requirements. 
With the little information that was made available
 to the group, it seems the MSP scheme binds the investor only to ensuring satisfaction of rights and concessions which, in most areas, are poorly defined or recorded. Further, as per one of MoEF’s guidelines dated 18.9.1990, many tribal areas notified as forests are riddled with disputed claims arising out of faulty or non-existent forest settlements. Leasing such disputed lands to industry, particularly when a forest rights bill is due to be enacted by Parliament to address such disputed claims will further complicate the matter and aggravate conflicts. The Planning Commission itself had examined the matter a few years ago and strongly advised against any leasing of forest lands to industry. Further, as over 60% of the country’s forests lie in tribal and Schedule V areas providing special protection to tribal resource rights, back door transfer of Schedule V area lands to industry through the MSP should be prevented. Given the likelihood of the MSP resulting in de facto transfer of community commons to large interest groups for making profits while negatively impacting the natural resource dependent village communities, and these becoming the forest counterpart of the SEZs, the MSP concept should be totally rejected. 
Agroforestry

From the discussions in the report, it is amply clear that farm forestry approach can provide most of the raw material required by the wood based industry. This nexus needs to be strengthened through direct intervention of the MoEF. The group members were uncertain whether the matter falls with in the Rules of Business of the ministry. One strong view was that its only agro-forestry research stands allocated to the MoA. Forest sector has high stakes in agro-forestry should set up a strong extension machinery and policy group to create enabling environment and create mechanism for spawning farmer industry nexuses. MoEF may please examine the matter further. 
Making forestry gender sensitive 
In 1999, MoEF had constituted an advisory group for increasing women’s participation in forestry. Its recommendations need to be implemented.
* * * * *




























































� “The irony in India today is that areas with the highest forest cover in the country are disproportionately concentrated in tribal areas which have the highest concentrations of poverty due to the tribals having been deprived of their customary resource rights over land and forests through notifying them as ‘national’ state forests” Ms. Madhu Sarin, Member Subgroup.





�  Emphasis added


� “Studies undertaken for NBSAP indicated that 90% of the country’s natural grassland ecosystems and the habitats for the fauna they provide (including the endangered Great Indian Bustard) have been destroyed by the plantation of exotic tree species like Eucalyptus (as in the Nilgiris), Prosopis juliflora (as in the Banni grasslands of Kutch) and Pine in H.P. and Uttaranchal.” Ms. Madhu Sarin, Member Sub group











� . “But the question is, by what criteria have such lands been classified as ‘waste’? According to the Wasteland Atlas on Department of Land Resources website, ‘wastelands’ include ‘grazing, pasture and sacred groves etc.’, shifting cultivation lands and lands under similar other uses. As it is, in the absence of a grazing land policy, despite the country having the largest livestock population in the world, grazing lands have been diverted to all kinds of other uses, including their notification as ‘forests’. The totally inadequate land left for grazing and pasture should not be converted into ‘tree/forest’ cover for meeting an unscientifically determined target of forest cover. It is not an accident that some of the most serious conflicts between foresters and graziers/pastoralists are over enclosure of their grazing lands for tree plantations, including under ‘participatory’ JFM.” Closure of customary grazing lands for plantations/wildlife protection is threatening the livelihoods of millions of nomadic pastoral communities and the indigenous livestock breeds they raise. The last exquisite breeding herd of camels in Pali district of Rajasthan is likely to be sent to the slaughter house next year due to a ban on grazing in Kumbalgarh wild life sanctuary. The CBD requires the conservation of both ecological and cultural diversity, including the indigenous livestock diversity. Ms. Madhu Sarin, Member Subgroup 





�  Personal communication : Dr Devendra Pandey, Director General FSI.


� Emphasis added.


� “ Forest Cover: All lands more than one hectare in area, with a tree canopy density of more than 10%. Such lands may not be statutorily notified as forest area.” SFR 2003


�  “ Tree Cover: The term used in this report refers to the computed area covered by crown of trees that is too small to be delineated by digital interpretation of remote sensing data used for forest cover delineation.” SFR 2003


� WIMCO has sourced ( G 48, G 43) and developed clones ( Udai, Kranti, Wimco  22, Wimco 39 & Wimco 32 for high productivity ( 50-60 m3 ha -1 annum -1 )


� Subabul in the Rural Economy of Andhra Pradesh- A case study: IGFRI, Jhansi (January 2006)


� Personal Communication: Shri Jaagdeesh Puppala, Foundation for Ecological Security, Anand.  ( pp. 11-15)


� Personal communication: Dr S.K.Khanduri, Director Planning Comission
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