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Strategy to Rehabilitate Areas Infested with Invasive Alien Plant Species (Exotic Weeds) in Himachal Pradesh: A Concept Note
1. Introduction:

Large scale invasion of the Himachal’s landscape by alien plant species over the past 20 odd years has become a cause of serious concern from the ecological, biodiversity, socio-economic and health point of view. Even as the list of alien plant species having become invasive in the State is fairly long, it is the following four exotic weed species that need priority attention:  

a. Lantana camara L. (Lantana, Fulnu-buti, Panch-phulli, Ujrhu): This Tropical American species belongs to family Verbenaceae and has been declared as Weed of National Significance by more than 60 countries across the globe. It has come to occupy almost all the forest and non-forest areas in the sub-tropical belt in the State badly affecting the native floral diversity and availability of grass. 
b. Parthenium hysterophorus L. (Carrot Weed, Congress Grass, Gajar ghas, Chatak Chandni): A member of family Asteraceae and a native of Tropical America, this herb is an aggressive colonizer of degraded areas with poor ground cover and exposed soil such as agricultural fallows, wastelands, roadsides, soil dumps, overgrazed pastures and degraded forests. The species, in addition to its adverse ecological impacts, has become a serious health hazard, causing allergic reactions in human beings.
c. Ageratum conyzoides L. (Goat Weed, Neel-phulnu): This noxious herb, a member of family Asteraceae, is a native of Tropical America. It has come to occupy agricultural fields, wastelands, plantations, pastures and all forest types, posing a serious threat to the indigenous vegetation in the State. 
d. Eupatorium adenophorum Sp. (Crofton Weed): A member of family Asteraceae, this shrub is a native of Mexico. It forms dense thickets in fallow and wastelands, degraded forests and forest fringes out-spacing the indigenous species. The plant also causes allergic reactions and is a potential health hazard. 
The above invasive alien plant species, with major incidence in the subtropical and lower temperate areas in the State, have come to affect the quality of forests and the pasture lands. What is more worrying is that their incidence seems to be increasing every year at a quite fast ‘Speed of Spread’. No wonder that the problem of alien weeds has been recognized as the priority management subject during this International Year of Forests, 2011. State’s Grazing Advisory Committee has also been raising concerns about the spread of these weeds and their affect on the pasture lands and grass availability. The issue has also become a subject of regular discussion in the State Assembly. 
2. Extent of Spread: 

A forest-wise reconnaissance, carried out during March 2011 across the State, has brought out that Lantana alone has invaded 1.5 lakh hectares of forest lands. Similarly, the other three main exotic weeds (Parthenium, Ageratum, Eupatorium) have been recorded to occur over 0.50 lakh hectares of forests, especially pastures. Forest Circle-wise incidence of exotic weeds on forest lands, as recorded during January-March 2011, is given as Annexure-I.
In addition, these exotic weeds have also come to occupy most of the roadsides and the waste lands. The road length, passing through the sub-tropical/ lower temperate zone in the State being approximately 20,000 kms with an average of 2.5 m berm on either side of these roads, the area under the exotic weeds along roadsides works out to an estimated 10,000 hectares. More than 80% of the exotic weed infestation along road sides is on account of Parthenium, Ageratum and Eupatorium. 
Data about extent of spread of exotic noxious weeds on wastelands/ fallow lands is not available. However, assuming that the exotic weeds occupy most of the lands classified as barren/ unculturable; culturable wastes and fallow in the sub-tropical/ lower temperate zones (apprx. 1500 km2), the area under the exotic weeds on such lands works out to an estimated 1.5 lakh hectares. About 80% of this infestation is with Parthenium, Ageratum and Eupatorium.
An idea about the enormity of the problem at hand can be had from the consolidated figures presented in the table below:

	Description of land
	Estimated Infestation of 

Invasive Alien Species 

(Area in ha.)
	Total

(Area in ha.)

	
	Lantana
	Others
(Parthenium, Ageratum, Eupatorium)
	

	Forest land
	1,50,000
	50,000
	2,00,000

	Road sides
	    2,000
	8,000
	10,000

	Lands classified as barren; culturable wastes & fallow
	25,000
	1,25,000
	1,50,000

	Total (Area in ha.):
	1,77,000
	1,83,000
	3,60,000


Analysis of the data presented in Table above reveals that whereas ‘Lantana’ is the major noxious species of forest habitats under the administrative control of HP Forest Department, it is Parthenium, Ageratum and Eupatorium that form the major exotic weed species along road sides and on lands classified as barren, culturable wastes and fallow, major chunk of which is privately owned. Whereas the incidence of Parthenium is largely restricted to degraded and newly opened drier sites along roads and forest fringes, the other three invasive alien species tend to occupy all possible vacant places even under tree canopy. Even as Eupatorium and Ageratum show a clear preference for moister locales and show gregarious occurrence, at many places these share the niche and grow in an intimate mix with Lantana. It is, therefore, imperative that the management strategy should focus on comprehensive rehabilitation of areas infested with exotic weeds and not merely limit itself to any specific exotic weed species.   
Another issue that has emerged from the recent survey is the ‘Speed of Spread’ of invasive alien species, with more than 40% of the infestation reported as having taken place over the past decade only. There being little control over the various extraneous factors contributing to the spread of exotic weeds, viz. cutting of lands for roads and projects, muck dumping, uncontrolled grazing, innate biological traits of weeds, etc. the infestation is still continuing at an alarming rate. The fast changing life style, that include abandoning of marginal farm lands and voluntary keeping the surrounds clear of weeds, has only added to the pace of spread of these exotic weeds. 
3. Past Efforts at Management of Invasive Alien Species in the State:

3.1. By H P Forest Department: Some efforts at management of these weeds, especially in the forests sector in the State and revolving around mechanical/ cultural and chemical methods, have been made. Limited efforts at use of Lantana for making low cost furniture, coal brickets and compost have also been made in the past. 
However, these management efforts, revolving mainly around mechanical removal of the exotic weeds, have been too few and too far spread to create any significant impact. An idea about the scale of intervention can be had from the fact that over the past three years, only about 1,700 hectare of forest area has been tackled under the weed management program. Moreover, these efforts were largely taken up as one time interventions at weed removal and were not focused on rehabilitation of the treated area. Most of the past efforts have not yielded desired results due to lack of focus on long-term follow up system. 
Chemical methods (involving mainly application of glyphosate) at control of Lantana/ Parthenium were abandoned after initial trials due to concerns about their adverse environmental implications. Associating Lantana removal to use has also not found favour with the local communities, the outputs/ returns from using cut Lantana for furniture, bricketting or composting being not considered commensurate with the effort required for its use. 
3.2. By Other Organisations: The Himachal Pradesh Agriculture University has been working to develop successful models of managing exotic weeds. It has also been, around Palampur, spearheading Parthenium eradication campaigns in association with educational institutions and civil society organisations. However, these campaigns have been too limited to create large scale impact.   
Major learning from the past efforts at eradication of invasive alien plant species is that such efforts need to be integrated with rehabilitation of treated areas and should be of long-term duration for effective results.          
4. Strategy for Management of Invasive Alien Species on Forest Lands:  

A two-day workshop was organized by the Himachal Pradesh Forest Department at Sundernagar on 22-23 April 2011 with a view to come out with the following broad outputs –

(a) documentation of species-wise/ forest-wise spread of major exotic weed species

(b) documentation and review of the past efforts at weed management 

(c) emergence of a comprehensive strategy to rehabilitate the areas infested with the major weed species 

The workshop was attended by the subject matter experts from within and outside Himachal Pradesh, forest managers, researchers, academicians, representatives of line departments and representatives of Civil Society Organisations. The workshop was inaugurated by Mr. Vinay Tandon, Pr. Chief Conservator of Forests, Himcahal Pradesh. Prof. R. K. Kohli, Chairman Botany Department, Punjab University and IUFRO Chair on Invasive Alien Species delivered the Key Note address. The highlight of the technical sessions was forest Circle-wise presentations by the Conservators of Forests, giving detailed status of exotic weeds on forest lands in their respective circles. The invited subject matter experts included Prof. N N Angiras (KV, Palampur), Prof. M K Seth (HPU, Shimla), Dr. S S Samant (G B Pant Institute, Mohal) and Dr. Kuldip Dogra (Research Fellow), who shared their experience related to the status and management strategies of exotic weeds. Mr. Santosh Kumar, Conservator of Forests, Chandigarh presented a case study about successful Lantana management interventions in Sukhna Wildlife Sanctuary. Dr. Anjan Kalia (representing CSO, Palampur) shared his perspective regarding the need to undertake eradication of Parthenium through ‘people’s movement’.    
The two day deliberations on the issue resulted in the emergence of a draft strategy for management of exotic weeds in the State, highlights of which are presented below: 
4.1: Core Principles of the Strategy are set out as below:
· Contain Further Spread:

To set up biennial monitoring protocols to keep watch over the spread of exotic weeds and take immediate remedial measures to remove recent infestations, if any.  
· Complete Rehabilitation of Infested Areas:

It will involve shift from the present methods of ‘one time removal of weeds’ to ‘complete rehabilitation’ of the treated areas. Under this approach all the four above mentioned noxious exotic weeds will be tackled simultaneously. For this a comprehensive system of long-term follow up action with appropriate budgetary support will be evolved.

· Reliance on only Mechanical/ Manual Methods: 

In view of their environmental/ ecological concerns, the rehabilitation measures will NOT employ any Chemicals/ Biological methods of exotic weed control. 

· Natural Resilience of Native Flora to be the basis of Rehabilitation Action: 

The natural regeneration of indigenous plant species on treated sites will be encouraged and facilitated to establish towards better environmental and ecological services, including fodder, fuel, water recharge, etc.     
· No Exotic Plant Species to be used to Rehabilitate Treated Sites.

No potentially invasive exotic species – (viz. Leucaena leucocephala, Prosopis juliflora, Teak, Darek, Silver Oak, Jatropha curcus, Tecoma stans, etc.) – will be used for plantations in the areas under weed management, because of their deleterious effect on the native flora.   

· Rehabilitation to start from Low Intensity Infestation Areas and to progress towards areas with Heavy Infestation:
Rehabilitation activities will start from the fringes of infestation zone with lower intensity infestation and will progress towards the heavily infestation areas. This approach will (i) allow tackling larger areas with the given financial resources and result in creating quick visible impact, and (ii) help in containing further spread of exotic weeds.
· Priority Rehabilitation of Heavily Infested Critical Habitats: 

Rehabilitation of heavily infested areas as starting point will be taken up only in limited number of carefully selected critical habitats like grazing grounds near habitations. Such sites will then act as nucleus from where rehabilitation activity will radiate to adjoining areas of high infestation. 

· Multi-Stakeholder Participation:

Since all landscape elements in the State are already infested with noxious exotic weeds, the departments/ agencies dealing with different land use elements would need to join hands to effectively tackle this menace. 

· Working under Campaign Mode:

The problem being enormous, it would need building larger societal consensus and engaging civil society organizations and local people/ social groups to effectively tackle this problem. It is possible under a campaign mode for which viable implementation mechanism would be evolved.  
4.2: Methods for Strategy Implementation:

· Forest Beat will be the Unit for Rehabilitating Exotic Weed Infested Areas:

It will create comprehensive visible impact and show quick results of rehabilitation action. 
· Forest beats with lowest infestation will be selected first.
· Within the selected beat, rehabilitation action will start from the areas with least infestation.

· Heavily infested critical habitat in the selected beat, if any needed to be tackled on priority basis, will be selected/ approved by the concerned DFO. 

· Financial resources available for the purpose under various schemes will be converged to rehabilitate all areas under the selected beat in the shortest possible time. 

· All Noxious Exotic Weed Species will be Tackled Simultaneously:

All the noxious exotic weeds will be tackled simultaneously on the selected area to ensure complete rehabilitation of the infested areas. 

· Method of Removing Exotic Weeds will be as under:

The invasive plant species will be removed by employing only mechanical/ manual methods, as given below: 

· Lantana will be cut by using Cut Root Stock (CRS) method i.e. cutting the bushes below the soil to prevent coppicing (Annexure-II).
· Other exotic weeds will be uprooted/ cut along the ground.
· The following will be standardized for effective implementation of exotic weed management initiative:
· Cutting tools/ techniques
· Calendar of rehabilitation activities

· Cost models

· A three year intensive maintenance of the treated areas and periodic follow up (every 3 years?) thereafter will form integral part of the rehabilitation program till the areas gets fully rehabilitated. 
· Local people, through existing community groups, will be actively engaged to participate in rehabilitation of exotic weed infested areas. 

4.3: Funding Options:

· The State Forest Department will explore funding possibilities for this initiative under State CAMPA/ NPV funds; Centrally Sponsored Schemes (‘Control & Eradication of Forest Invasive Species’ under Intensification of Forest Management Program); Regular Departmental Plantation Schemes; and MNREGA. 

State CAMPA/ NPV: An initial allocation for rehabilitation of 1000 hectares per year under State CAMPA/ NPV funds has already been made. 
CAT Plans: Rehabilitation of areas infested with invasive alien plant species also forms integral part of some of the CAT Plans (e.g. UHL Stage-III). There is a need to work out the total areas to be tackled for the purpose under various CAT Plans in the State to know the total extent of areas being tackled under this budget head.
MNREGA: This scheme offers a great potential for management of exotic weed infested areas. However, there are certain issues that need to be sorted out for achieving effective results. The major issues being (a) inclusion of exotic weed removal as integral part of the Panchayat’s annual development agenda, (b) making available able bodied registered beneficiaries at right time of the year to handle this strenuous work, often away from the habitations (c) incorporation of nursery raising as one of the approved activities under the scheme, (d) provision for at least three year maintenance of the treated areas.   
5. Management of Invasive Alien Species on Non-Forest Lands:
As already brought out, a large chunk of non-forest land mass in the State is also facing increasing invasion of alien plant species. The situation is especially severe along road sides and waste lands/ fallow lands where heavy infestation by noxious exotic weeds has not only resulted in reduction in the traditional grazing grounds but has also become a cause of serious health hazard.

· The State Rural Development Department, Agriculture Department, Horticulture Department, Public Works Department and the Municipal bodies will initiate appropriate measures for management of noxious weeds on non-forest areas based on the broad strategy principles as brought out above.
It is expected that the above strategy will effectively guide the program to manage invasive alien plant species in the State in a time bound manner. 

Annexure-I
Circle-Wise Incidence of Exotic Weed Infestation in Forest Areas

(based on field data collected by field offices during January-March 2011)

	Circle
	Forest Area under the Invasion of ….

	
	Lantana
	Ageratum
	Parthenium
	Eupatorium
	Total

	Nahan
	21,456.99
	4,302.51
	4,260.73
	595.87
	30,616.10

	Bilaspur
	55,941.55
	0.00
	0.00
	0.00
	55,941.55

	Mandi
	7,900.00
	2,360.00
	
	
	10,260.00

	Hamirpur
	12,680.00
	0.00
	0.00
	0.00
	12,680.00

	Dharamshala
	47,403.00
	12,810.00
	
	
	60,213.00

	Shimla
	4,060.89
	0.00
	1,100.00
	0.00
	5,160.89

	Rampur
	0.00
	0.00
	0.00
	0.00
	0.00

	Chamba
	4,631.77
	132.91
	68.50
	85.40
	4,918.58

	Kullu
	575.70
	0.00
	284.30
	137.25
	997.25

	WL (S)
	475.06
	683.98
	611.44
	190.50
	1,960.98

	WL (N)
	1,160.00
	54.00
	0.00
	1,239.00
	2,453.00

	WL (GHNP)
	0.00
	0.00
	0.00
	0.00
	0.00

	
	156,284.96
	20,343.40
	6,324.97
	2,248.02
	185,201.35


Note: 

1. As the data was collected during winter months when species like Eupatorium & Parthenium are still in dormancy, their incidence seems to be under-reported.
2. More than one species of exotic weeds seem to occur either in an intimate mixture or in distinct gregarious patches in the same forest. Thus, any strategy for their management needs to be focus on rehabilitation of areas by simultaneously removing all exotic weed species and should not be species specific. 

Compiled by:

CCF (Fl. Div., NTFP & Res. Mgmt.)

Sundernagar

Annexure-II

Method for Removal of Lantana





Removal of adult clumps using ‘Cut Root Stock’ (CRS) method: This method involves cutting the main tap root of Lantana plant beneath the ‘coppicing zone’ (transition zone between stem base and rootstock). This method of removal involves engagement of 2–3 individuals to work in a group for the removal of Lantana if the clumps are too large to be handled by one individual after the rootstock is cut. The steps involved in the cut rootstock method are:





The person, who engages in removal of Lantana, is positioned in a way that he stands near centre of the Lantana clump with his back facing the clump and holding the handle of digger (kudal). 





Using the specially designed digger, the person cuts the main rootstock of Lantana 3–5 cm below the soil surface by hitting the rootstock 3 or 4 times; while hitting the rootstock the blade of the digger gets lodged into the main tap root, and at this point it is useful to move the handle of the digger in the forward direction away from the body of the person so as to severe the connection of the clump with the main tap root. In case the clumps of Lantana form impenetrable thickets, it is advantageous to cut the rootstocks of 3–4 contiguous clumps to make the removal operation convenient. It may be noted that the branches of Lantana clumps should not be slashed/cut to gain access to the centre of the clump for its removal by cut rootstock method. The branches of Lantana thicket formed by more than one clump should be lifted and tipped over from one end by using a wooden or bamboo pole of about 1.5–2.5 m long and diameter 5–6 cm which is inserted just below the branches from one side and rolled over easily by two workers holding the pole at either end and pressing it so as to reach the centre of the clump.





Such manual handling of impenetrable thicket makes it possible to reach the centre of clump easily, as otherwise its umbrella type canopy makes it difficult to reach the main stem. Such physical manoeuvre also minimizes or prevents regeneration from rooted cut branches when they fall on the ground.





Lift the clump/(s) and place the clump/(s) upside down. If the clump is not placed upside down, the prostrate rooted branches and the aerial old branches having aerial roots at nodes may develop into adult plants when they come in contact with the soil. Therefore, the upside–down orientation of cut clumps is critical in the prevention of regeneration of Lantana from cut clumps. It may be noted that Lantana does not produce root suckers.





After drying the clumps, the clumps may be used as fuel or burnt at the same site or all the dried clumps may be collected at one place and then burnt. The best time for removal of Lantana is just before rainy season, i.e. when the plants are not in flowering and fruiting.
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