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DRAFT BAMBOO FLOWERING POLICY-2006

1. PREAMBLE 

1.1 Bamboo represents untapped major resource of North Eastern States whose full ecological and economic potential needs to be recognized, developed and promoted in a manner ensuring ecological security for all round sustainable development of the State and also the livelihood security to its people. 

1.2 Although as per a recent study, the bamboo has over 1500 documented uses, in India, it is primarily meant for making paper pulp (35%), apart from uses like housing (20%), non-residential uses (5%), rural uses (20%), fuel (8.5%), packing, including  baskets (5%), transport (1.5%), furniture (1%), other wood industries (1%), other uses (3%). In Assam 3 paper mills have been set up based on bamboo, as the basic raw material and all bamboo bearing forest areas have been leased out to the paper mills at concessional rates.

1.3 Bamboo is an essential component of forest eco-system, which is a dominant feature of State’s landscape. Traditional living and lifestyle of the society of the region, to a large extent, is dependent on bamboos for its variety of uses and these species have much to offer by way of contributing to socio-economic advancement. The eco-friendly bamboo crop has immense potential in improving rural economy, industrial development and a sound economic base for the N. E. Region on sustained basis.
2. Bamboo resource :

2.1.
Forest types occurring in the region are Tropical Wet Evergreen, Tropical Semi Evergreen, Tropical Moist Deciduous, Sub Tropical Broad Leaved Hill, Sub Tropical Pine Forest and Littoral and Swamp forests.

2.2.
There are 42 species of Bamboos occurring in the State. The following species are extensively found : Dendrocalamus hamiltonii (Kako), Neohouzeaua dulooa Syn. Teinostachyum dulooa (Dolu), Melocana baccifera Syn. Melocana bamboosaaides (Muli), Oxytenananthera parviflora (Hill Jati), Dendrocalamus longispathus (Khang), Oxytenananthera albociliata (Kala sundi), Oxytenananthera nigrociliata (Kaligoda), Bamboosa pallida (Hill Jati), Bamboosa balcooa (Bhaluka). All the bamboo species are clump forming except Muli (Melocana beccifera). Bamboosa tulda (Jati), Bamboosa vulgaris, Bamboosa balcooa (Bhaluka), Bamboosa teres (Bhaluki Mokhal), Bamboosa nutans, Bamboosa polymorpha, Bamoboosa gigantia, Bambusa arundinacea (Kata Bamboo), Bamboosa pallida (Bajal)  are mostly grown in homesteads. A list of Bamboo found in Assam is given below : - 

BAMBOO FOUND IN ASSAM ALONG WITH VERNACULAR NAME AND FLOWERING CYCLE

	Sl. No.
	Scientific name
	Vernacular name
	Flowering cycle
	Last flowering recorded

	1.
	Bambusa arundinaceae
	Kotoha banh, Kata Banh, Baroowa 
	30 – 40
	1996-97 (Nalbari)

	2.
	B. assamica
	Saru Bijuli
	
	

	3.
	B. auriculata
	Kalia bans
	About 100 years
	Kamrup in 1889

	4.
	B. balcooa
	Bhaluka banh
	
	Bilasipara in 1998

	5.
	B. barpatharica
	Bijuli banh
	
	

	6.
	B. burmanica
	Thaikowa
	About 100 years
	Last flowering in 1986 in N.C.Hills

	7.
	B. cacharensis
	
	
	

	8.
	B. garuchakua
	Garuchakua banh, Nangal banh
	
	

	9.
	B. jaintiana 
	
	
	

	10.
	Bambusa multiplex
	Borosi dang banh, Jupuri banh
	About 90 – 100 years
	

	11.
	Bambusa nutans
	Jatia Makal
	35 years
	Is flowering every years in Thailand

	12.
	B. pallida
	Bijuli
	Very long
	Last flowering recorded in Kamrup in 1890

	13.
	B. polymorpha
	Jama Betwa, Betwa
	35 – 60 years
	

	14.
	B. pseudopallida
	Bijuli Banh, Deo banh
	
	Last flowering recorded in Assam 1965, since than no record.

	15.
	B. rangaensis
	Bon-bijuli
	
	No record

	16.
	B. teres
	Bhaluki makal
	
	Flowering occurred in 3 Dist. of Western Assam in 1998

	17.
	B. tulda
	Jati Banh
	20 years
	Sporadic flowering recorded in Dhemaji & Lakhimpur in 1997.

	18.
	B. vulgaris
	Tanti banh, Telai Banh
	80 – 88 years
	

	19.
	B. vulgaries var. vittata
	Halodhia banh
	
	

	20.
	B. vulgaries var. waminii
	Kolochi banh
	
	


	21.
	Chimonobambusa collossa
	Uspar
	20 – 25 years.
	

	22.
	Dendrocalamus gigantius
	Kako, wara
	40 – 50 years
	

	23
	D. hamiltonii
	Pahari kako, Kekowa
	40 - 50 years
	

	24.
	D. hookeri
	Sait, Sejsai, Sijong uktong, ussey
	
	Flowered in Khasi hills in 1950 in Shillong 1967, East Khasi hills 1982.

	25.
	Dendrocalamus longispathus
	Khang
	100 years.
	Irregular flowering

	26.
	D. patellaris
	Futung (Karbi)
	
	Last reported in 1890.

	27.
	D. Strictus
	Shal banh
	25- 45 years
	

	28.
	Dinochloa macclellandii
	Bel bah, Lota banh
	
	Not recorded

	29.
	Gigantochloa albociliata
	Kalisundi
	30 years
	

	30.
	G. microstachya
	Tekserah (Garo)
	
	Last flowering in Garo hills 1889.

	31.
	G. rostrata
	Pani banh
	35 years
	

	32.
	Melocalamus compactiflorus
	Beti banh
	
	Last flowering in D. Dun in 1980

	33.
	M. indicus
	
	
	No record

	34.
	Melocana arundina
	
	
	

	35.
	Melocana baccifera
	Terai, Muli
	45 years.
	

	36.
	Oxytenenthera parviflora 
	Hill Jati
	
	Last gregarious flowering in 1987.

	37.
	Phyllostachys assamica
	
	
	

	38.
	Phyllostachys manii
	Deo banh
	
	

	39.
	Schizostachyum dullooa
	Dolo banh, Dullo
	
	Gregarious flowering in 1971

	40.
	Schizostachyum griffithii
	Beti banh
	
	

	41.
	Schizstachyum pergracile
	Medang banh
	
	Last flowering in Dibrugarh

	42.
	Schizostachyum polymorphum
	Bojal bah, Nal banh
	
	No record of gregarious flowering. Sporadic flowering in 1978-79 in Mizoram.


3. Gregarious flowering of Bamboo : 

Most of the bamboo species flower at the end of a long number of years of vegetative growth. The flowering is synchronous over vast tracts of varying extent and this phenomenon is called “gregarious flowering”.  The gregarious flowering has been observed to occur at regular time intervals. Such a peculiar behaviour of bamboos often creates ecological, economic and social problems, particularly in the North-East India because of its poor infrastructure development. Gregarious flowering of bamboos (Melocanna baccifera) is expected during the years 2005-07 in the North-East. The states, expected to be affected by the gregarious flowering to varying extents include Assam, Manipur, Meghalaya, Mizoram, Nagaland and Tripura.  Sporadic flowering in a few products has already been reported by the states. 

      
Recently flowering of other species of bamboos has also been reported from East Kameng District Sappa of Arunanchal Pradesh. 

Why does gregarious flowering occur? 

Although a wide range of research is going on, the flowering of bamboo is still unexplained and mysterious.  There are several theories on the causes of flowering and death of bamboos such as the ones relating the phenomenon to pathological, periodical, mutational, nutritional, human, resource matching, predator satiation reasons, and bamboo wildlife cycle hypothesis (Prasad et al, 2002). Physiologically, the bamboos differ significantly from other vegetation because of the mechanism of flowering. Generally, most of the bamboo species flower gregariously at fixed intervals and all clumps including those of current year die after flowering.  Majority of bamboos fall between the two physiological states of constant flowering (Bambusa atra) and constant sterility (Bambusa vulgaris).  Some bamboos die within two years after flowering (B. arundinacea) while others do not die but then growth slows down during the flowering period as in Phyllostachys and Arundinaria species.  The flowering is like setting on an alarm clock which is set to go off at a particular time when all populations of a given species raised from the same seed source, no matter where they are situated, would start flowering at the same time. For example, seeds of Thyrsostachys oliveri that flowered in Burma in 1891 were sown at Calcutta and Dehradun- two places separated by 1500 km from each other.  The clumps raised from these seeds flowered simultaneously at Calcutta and Dehradun in 1940 and flowered again in 1987-88 indicating the flowering cycle of 48 years (Chaturvedi, 1988).   

Why gregarious flowering is so much cause of concern?  

In the North-Eastern states, based on personal experiences, the local people have knowledge on the periodicity and problems associated with gregarious flowering in the region. It may also be stated that the factors responsible for flowering have not been understood fully. Nearly all bamboos have their own life history and all of them flower once in lifetime. There is general belief supported by some scientific perspective that the gregarious flowering of bamboos brings famine. The phenomenon can be explained as a chain of events occurring in the following sequence. The gregarious flowering of bamboos produces large quantities of seeds, which in turn causes sudden population explosion in rats. However, the quantity of seeds available for rats diminishes soon on the germination of seeds after the rains. The resultant short supply of bamboo seeds on the one hand and a large population of rats on the other, makes rats heading towards the farmlands in the adjoining areas and causing wide spread loss to the crops. Such a chain of events has the potential to cause famine (Nag, 2001).  

Past history of gregarious flowering 

Although no scientific detailed study is available, there are reports that document the historical occurrence of bamboo flowering and famine in North-East India particularly in Mizoram. The recorded bamboo flowering in Mizoram suggests that the two earlier events of gregarious flowering had occurred in a time block of 1911-1912 and 1959-1960 respectively (Nag, 2001). The last gregarious flowering of bamboo in Mizoram, Tripura, Manipur and Barak Valley of Assam has been reported in 1958-59, which was followed by famine in those areas. Based on this, the projections have been made that the next flowering cycle is expected to occur during 2004-2007 (GOM, 2002). 

History of gregarious flowering in Mizoram: 

The past record of gregarious flowering in Mizoram is given in the Table below: 

   Table 1 Record of gregarious flowering of bamboos in Mizoram
	S.No
	Species
	Recorded Year of Flowering
	Cycle (Years)

	
	
	I
	II
	III
	IV
	V
	

	1
	Bamboo 

(Melocanna baccifera)
	1815
	1863
	1911
	1958-59
	Expected 

in 2004-07
	48

	2
	Pecca Bamboo 
(Bambusa tulda)
	1785
	1833
	1881
	1929
	1977/ next expected in 2025
	48



 Immediate effects of gregarious flowering 

The gregarious flowering results in 
· Sudden availability of huge stockpile of dry bamboos- a big fire hazard 

· Explosion in population of rodents due to availability of excess food in the shape of bamboo seeds 

· Sudden shortage of seeds due to germination and the rodents feeding on agricultural food crops 

· Shortage of food for the people 

· The people dependent on bamboo for livelihood purposes deprived of the source materials 

· Fear of outbreak of an epidemic 
4. NEED FOR BAMBOO FLOWERING POLICY


Bamboo flowering being a recurring natural phenomenon, the tackling of problems arising out of it is essential for sustainable management of bamboo forest of the region. Extension and awareness about bamboo flowering needs to be given renewed thrust by adopting a pragmatic policy. 
5. AIMS AND OBJECTIVES.



Considering the Ecological significance and vast economic potential of Bamboo in the Region, aims and objectives of the Bamboo Flowering Policy shall be as under.

5.1. Protection and preservation of mountain ecology, protecting the mountain slopes by affording protection to bamboo forests and bamboo re-growth areas for sustained productivity and environmental security for the people. 

Regeneration of flowering affected areas after completion of felling operation of flowering bamboo culms and clumps.

5.2. Promotion of bamboo cultivation, which is considered as Green gold in the homestead as a cash crop and an essential component of agro-forestry to generate income and to meet the contingent need of rural households in the region.

5.3. Integrated effort for rodent control to prevent famine and health hazard.

6. THE STRATEGY 


To achieve the above aims and objects, both long term and short term actions to be planned are enumerated as below :
6. 1. Resource survey and mapping  

i. There is an urgent need for a detailed resource survey and mapping of the bamboo resources of the North-Eastern states. Immediate action has to be initiated for developing a ‘Bamboo-GIS’ for North-East India in collaboration with the International Network for Bamboos and Rattan (INBAR), New Delhi; Forest Survey of India (FSI), Dehradun; Indian Institute of Remote Sensing (IIRS) Dehradun; Forest Departments (FDs) and RFRI. The work is slated to be completed by end of March, 2006. 

ii. Identification and grading of all bamboo-bearing areas for development interventions need to be done on priority basis. This has to be done both for the forest and non-forest areas 

iii. The FDs to initiate work on ‘cohort mapping’ of various species of bamboo separately once flowering is reported from different areas in the region 

iv. For the areas already surveyed like North Cachar Hills and Barak Valley in Assam, cohorts need to be identified and incorporated in the ‘Bamboo-GIS’ 

v. Past flowering records need to be pooled together as soon as possible which can ultimately be incorporated into the ‘Bamboo-GIS’. RFRI can take up this job through its web-site and all concerned may post their bamboo flowering records at this web-site 

6.2. Resource extraction and management 

i. The states need to be provided with financial assistance for improvement of the roads network to facilitate large scale extraction of bamboos from affected areas

ii.  Introduction of improved tools both mechanized and hand tools, for economic extraction of bamboos. 

iii.  Development of low cost improvised ropeways in hills for easy extraction of bamboos, wherever feasible. 

iv.  The feasibility of transporting bamboos by waterways to be explored for making bamboo resources available at competitive rates for the users in other parts of the country. 

v.  Possibility of transportation of bamboos by rail at preferential rates. 

vi.  The states need to modify the present ‘Mahal’ system for extraction of bamboos so as to involve local communities directly in all activities. 

vii. The state governments may establish state level ‘Bamboo Cells’ and the district level ‘Task Forces’ for efficiently discharging various activities right from felling, extraction, marketing to different parts of the country and export to neighbouring countries, upto the final regeneration and restocking of the areas. The states should identify/establish marketing centres at various places for effective marketing of bamboo poles, semi-finished and finished products. 

viii. The state governments need to give highest priority to maintenance of the law and order situation in the respective states to facilitate effective implementation of Action Plan to mitigate effects of gregarious flowering.  

6.3. Resource utilization 

i. The Hindustan Paper Corporation Limited and paper mills located in other parts of the country may be persuaded to first consume the stocks of Bamboo of the North-Eastern region by suspending consumption of other species during the period of flowering 

ii. Bio-Energy

Bamboo based gasification affords a unique opportunity to a) demonstrate its commitment to clean, renewable and cheap energy, b) utilise the waste generated by its operations, c) substitute the use of fossil fuels, and d) lower operating costs.   Necessary technical help in establishment of bio-energy units can be sought from the National Mission on Bamboo Applications, TIFAC, Ministry of Science & Technology.
iii. Relaxation of restrictions on export of bamboos    to other countries whenever gregarious flowering is reported in N.E. States to open the market avenue to the suddenly surplus bamboo stock.

iv. The feasibility of establishing mini mechanical pulping, chipping and compressing mills at strategic locations may be explored for long-term storage and economic transportation. The use of bamboos can also be considered for production of activated carbon.
v. The export potential for semi-processed bamboo items like high-density pulp, mats, chips etc., to other parts of country needs to be explored

vi. The various cottage industries requiring minimum investment like units manufacturing ‘agarbati’ sticks, tooth picks, bamboo mats etc., need to be promoted by forming clusters comprising 5-10 closely placed villages and providing them with know-how, hand tools, machine tools and the marketing avenues.

vii. The possibility of using M. baccifera fruit/seed that is rich in protein content for animal feed and oil extraction needs to be explored.

viii. The technology for high value products needs to be tested and improvised for its suitability in respect of raw material coming from M. baccifera

ix. The state governments may identify prospective buyers of bamboos for various uses. The state Governments may also explore possibility of reviving the plywood units lying closed for utilising these bamboos to convert into high value construction material.       

6.4. Regeneration plan 

i. At the time of resource survey, the concerned FD should pay adequate attention to mark the accessible areas, which will be taken up for composite regeneration involving regulated natural regeneration (about 80%), planting with other economically more important species of naturally occurring bamboos in the region (say 15%) and tree plantation of naturally occurring species (say 5%) in a phased manner 

ii. Since there are no scientific studies to know whether the bamboo areas planted with other species would not be replaced later by bamboo, the artificial regeneration needs to be restricted to the minimum 

iii. The ‘Bamboo Cell’ of the concerned state would draw up a detailed ‘Master Plan’ for regeneration and also prepare detailed estimates for requirement of funds for various activities

iv. To meet the massive requirement of planting material for regeneration activity, the FD of concerned state should collect seeds from flowered areas. The state FD should gradually shift to clonal propagation and use of elite planting stock 
v. FD should draw time bound action plan to raise the required  quantity of nursery stock in central nurseries, which are strategically located and manned by trained personnel 

vi. The production of quality planting stock may be outsourced through FD certified private nurseries of farmers and NGOs under the Joint Forest Management (JFM). 

vii. The possibility of obtaining planting stock from TIFAC may be explored. 

viii. The planting activity is to be taken up in a phased manner as per the master plan drawn up to ensure success of the young plantations.
6.5. Development of necessary infrastructure 

The state FD should draw a detailed plan for building up of necessary infrastructure required for addressing this problem like improvement of roads and buildings, procuring of vehicles for the departments dealing with the issue, setting up of health centres, godowns for storage of materials, medicines, small research stations for carrying out research on the related aspects of flowering for future guidance and documentation of all the sequence leading to gregarious flowering and its handling. 

6.6. Rodent control and precautionary measures to control spread of epidemic 

i. Bamboo flowering occurs in different parts of the country based on the species. Wherever a particular flowering type of bamboo exists in larger tracts, the flowering will lead to gregarious one, when all of them will flower at one time and die later. In addition to the Northeastern Region of the country, recent such flowering in Dong district of Gujarat is one example. Since gregarious bamboo flowering is linked with increase in rodent upsurge, rodent problem would occur at all places of such flowering. Hence, the Bamboo flowering Policy should be applicable to all India basis, not isolating only for Northeastern Region of the country.
ii. In order to control the increase in population of rodents, the concerned departments need to draw detailed contingency plans for procurement, storage and distribution of rodenticides, and for creating awareness among the people about the need of preventing such rat population increase. To achieve this, the state governments may establish linkage between different departments, viz., agriculture, forest and health for coordinated actions. 
iii. Indian Council of Agricultural Research (DARE, Ministry of Agriculture) held a Regional meeting at Aizawl on 21-22 April, 2006 and analyzed the situation of rodent infestation in context with reports on gregarious bamboo flowering in different Northeastern states. Extension strategies to prevent rodent problem in the NE Region were worked out (Annexure I). Although these strategies are worked out for NE Region only, they are equally applicable for other parts of the country with gregarious bamboo flowering forecast.

A general guideline for controlling Perennial Rodent Pest species is given in Annexure – II.

iv. Governments may create adequate storage facility to maintain food grains to meet any exigency and thrust be given at farmer’s level to take up rat preventive measures for in-house storage structures/ granaries. Necessary inputs be given to the grain producers for proper storage.   

6.7. Control of fire hazard 

The state governments should take all necessary measures for prevention and control of fire hazard, through employment of watchers, involvement of local people, procurement of fire fighting equipment and by creating general awareness about fire damage and control. 

6.8. Famine control 

The Food and Civil Supplies Departments of the states should also chalk out detailed plans for making arrangements for procurement, storage and quick distribution of food items in the event of a famine. They need to have safe storage godowns and necessary infrastructure for timely and efficient distribution of food supply. If the famine does not occur, the plans for utilization of the extra food stock and saving them from rodent damage should also be kept ready. 

6.9. Dealing with felling & transit restrictions  

      The State Governments should take immediate steps to simplify the felling and transit restrictions to facilitate easy and timely utilisation of bamboos affected /going to be affected by gregarious flowering and removal of bottlenecks in its harvesting The MoEF would facilitate in removal of bottlenecks.  Wherever necessary, the Central Empowered Committee (CEC) of the Supreme Court will be approached for blanket permission for use of bamboos till the gregarious flowering is over. 

6.10. Royalty rates and entry tax 

      State Governments should take appropriate steps to review the royalty rates for bamboo as the opportunity cost involved is small and it will be bring in overall increase in revenue due to higher off-take.  The landed cost of harvested bamboos from gregarious flowering areas should match the price at which the paper mills are now buying the raw materials.  Similarly removal of entry tax (as imposed by State Govt.) is also to be considered by the State Governments so as to facilitate easy disposed of produce by the adjoining states. 

6.11. Research projects 

      There is need to identify variations within the species with respect to timing of flowering so that the flowering can be staggered in a particular area.  The ICFRE would prepare specific research proposals which would mainly include survey for identifying genetic variance in different species and their utilization for value addition.  The research proposals would also include as to what all valuable species can be planted in different states in the areas which will be under gregarious flowering. 

6.12. Awareness campaign  

The states should finalize plans for creation of awareness among the people about this impending problem and issue a set of dos and don’ts for the people. 

7. Creation of Bamboo Development Fund 

· Funding support would be sought from the Government of India, the North-East Council and other bodies for the development of bamboo sector and to meet the exigencies arose out of gregarious flowering of bamboo.

· The State Government will endeavour to create Bamboo Development Fund through the levy of a cess, set as a proportion of the royalty payable on the extraction of bamboo from forest area. The levy of cess is to be continued in normal period and this may be withdrawn during the period of gregarious flowering.

· Projects taken up from resources available in  this corpus shall be selected and approved by an Advisory Committee constituted by the State Government and consisting of technical personnel.

*********

ANNEXURE – I
EXTENSION STRATEGIES FOR RODENT PEST MANAGEMENT


Mostly three bamboo species are responsible in the NE Region for increase in rodent populations synchronized with their gregarious flowering. Those species include MElocanna baccifera, Dendrocalamus hamiltoni and Bambusa tulda. Former one is known to be responsible for bringing mautam and latter two for thiengtam in Mizoram. Since the flowering occurs at specific intervals, rodent problem in the bamboo flowering areas is periodic and occasional in nature. However, recent surveys in the region indicated that some rodent pests have reached the NE states from the main country and due to their dominance settled in WRC areas and other plain areas of the region and became permanent pests to major agricultural/ horticultural crops around. After detailed deliberations, it was concluded that the situation in general could be classified in to two categories – (i) occasional due to invasive rodent species from the forestland to agrarian ecosystems in the region and (ii) perennial like other places/ stats in the country.

1. Management of Occasional and Invasive rodent species : 


Reports from Arunachal Pradesh, Meghalaya and Mizoram indicate that the jhumian and other farmers witness rodent problem after gregarious bamboo flowering, irrespective of bamboo species. It is believed that rodent numbers synchronize with such gregarious bamboo flowering and they migrate to adjoining areas with drying of the bamboos after such flowering. Although a large number of rodent species are reported from the NE states by Zoological Survey of India and ICAR project, only few species are real cause of concern in the region. They are normally forest dwelling and in normal situations are not pests. Only during bamboo flowering period, they increase in number (may be due to favourable ecological situations) and cause problem in agriculture and storage situations. Thus they become invasive animals like elephants and other wildlife animals. The common rodent species that inhabit the bamboo forest areas are (i) Himalayan rat. Rattus nitidus and (ii) White belied rat, Niviventer niviventer. The flowing measures are identified for adoption by the NE states to manage these. Occasional rodent species mostly in jhum and WRC situations :

1.1 Integration among departments 


In the NE region jhum and WRC fields are mostly located in the forest ecosystems and mostly forest dwelling rodents as stated above would be invading the crops at maturity period. Normally terrace cultivation is practiced for horticulture crops and these crops are also vulnerable for these invasive rodent species. The region is also adjoining Myanmar, which has recorded plague foci. As a result there could be a threat of public diseases, since rodents are also vectors for human and animal diseases. Hence, there shall be coordination actions for their management between Forest, Agriculture, Horticulture and Public Health departments. As on now few NE states have established inter-departmental committees, but with large number of departments. However, for practical feasibility and effective coordinate actions, involvement of these four departments would deliver the goods. 
1.2 Survey of bamboo flowering areas 

Joint survey reams drawn from the State Agriculture and Forest Departments may conduct surveys of bamboo flowering areas, especially of bamboos, Melocanna baccifera and Dendrocalamust hamiltoni. One district survey may be able to be completed in 15 days time by the local Forest and Agriculture Department officials. To facilitate such surveys by these teams provision of financial support for field visits is to be made. Each District wise survey team will have 4 officials. The concerned District Agriculture Officer may monitor these operations. Principal Chief Conservator of Forests of each State may be associated for identifying the bamboo flowering pockets.
1.3 Surveillance of rodent incidence 

Rodent pest monitoring and forewarning system assumes significance as the farmers are not familiar with the changing pest scenario in their jhum/ WRC fields and they remain ignorant until serious damages are caused. Forewarning would help farmers to take timely corrective measures. Once the pockets of bamboo flowering areas are identified in different districts, surveillance terms may be constituted. Therefore, the rodent pest monitoring shall be undertaken as per the methodology given in 4.3.
(a) Block/ Sub-divisional levels : Officers from the State Departments of Agriculture/ Horticulture/ Soil Conservation, who are technically trained, are to be involved in these teams and each team may have 4 local officials. Six surveys for rodent surveillance to be undertaken in a season based on the rodent incidence in jhum/ WRC situation. Provision for travel is to be made for such an occasional and non-regular work, since exclusive staff does not exist within the States.

(b) District Level : In order to monitor the surveillance activities performed by the surveillance teams at Block/ Sub-Divisional levels, concerned District Agricultural Officers and his team of four members may make two surveys during the year. Financial support for the surveys is required for these occasional and non-regular activities.

(c) State Level : Similar provision may be made for monitoring survey by 4 members State level team for a total duration of 15 days during the year.

1.4 Human Resource Development and Awareness measures : 

All the members of the Surveillance team require training in monitoring as well as control of rodents in jhum fields and homesteads in the bamboo flowering zone. Hence, human resource development for monitoring rodent incidence is to be undertaken to develop core group of master trainers. Such a training programme shall be organized jointly by the Central Directorate of Plant Protection and AINP on rodent Control, Assam Agricultural University, Jorhat/ ICAR Research Complex for NEH Region, Barapani. For this purpose, financial provision is required on the pattern of Directorate of Extension, Union Department of Agriculture & Cooperation (DAC).

For field level lower extension functionaries at Block/ Sub-Divisional Levels, peri-patric training by the Master trainers of the respective States shall be organized. Financial provisions for refreshments and incidental expenses for these training programmes have to be made in tune with such programmes organized by these States.


Peripatric training programmes for farmers’ training are to be organized at village and Block levels on rodent pest management with onw-day duration by the trained officers of the State Departments of Agriculture. Farmwomen should also be provided such training. Provision for working lunch/ refreshments and other incidental expenses are required for these programmes, as is being done for other training programmes in these States. Provision is also to be made for publishing leaflets, installing hoardings and production of video films as per local situation on rodent pest management for giving wide publicity.

1.5 Remedial Measures for Invasive rodent species 
(i) Local traps are highly effective to kill the migrating rodent from forest areas to jhum fields. Hence, they should be popularized. A provision for incentive amount of Rs.100/ - may be made for ensuring 25 bamboo traps per hectare in jhum and WRC areas to control immigrating rodent from forest areas.

(ii) Blanketing methods is reportedly used in some areas to catch forest dwelling rats in Arunachal Pradesh. Farmers’ group makes rat hunt from the periphery of the fields and driving the rats to the center of the field. This method is familiarly called as ‘Blanketing method’ in East Asian countries. Since the rodent species live in forest areas this method appears to be feasible and could be used, wherever it is possible. The rats captured are used as table dish.
(iii) Linear trap Barrier system (LTBS) could be used wherever feasible. Under this method close fencing of the jhum fields with bamboo barrier is to be erected with intermittent gaps at 15 meters interval. Multiple catch traps may be laid at these intermittent gaps. The immigrating rodent from these gaps into the field would be trapped and used for consumption purposes. Since bamboo is available all around, fencing can be done without much spending. However, multiple catch traps are to be procured and they are cost prohibitive.
(iv) Rodenticide treatments are to be undertaken with anticoagulant rodentcise on unit hectare/ homestead basis. These safer anticoagulants include bromadiolone for jhum/ WRC fields and coumatetralyl in homesteads for treating the areas having increasing rodent incidences. The formulation of bromdiolone CB is required to treat peripheries of jhum/ WRC fields using hollow bamboo bait stations. Each such bait station should be kept at a distance of 15 meters on the perimeter of the fields. Normally 500g bait (10g bromadiolone CB) would be sufficient per one hectare at 20g per bait station. Replenishing is required once the bait is totally consumed. However, for treating inaccessible areas in the surrounding forests, if required, bromadiolone RB (cake) should be used a token provision of zinc phosphide s to be kept in stock to treat areas in cases of emergencies only. All precautions for avoiding any accidental or secondary poisoning is use of such chemicals should be taken.
(v) The rodent control operations shall be evaluated by comparing rodent infestation before and after control operations. These evaluation report are to be monitored by the respective DAO.

(vi) Some State Governments are using bounty system as an incentive for widespread concurrent control of rodents. As per worldwide review made on this system, this leads to two major problems – 1. Boundaries promote inefficient reliance on physical methods of rodent control. 2. Bounties encourage crisis management mentality – acting when rat numbers are high, rather than the more appropriate use of early tactical management. It is always desirable to develop an effective, community based rat management strategy, rather than going on payment system with rat-tail production. In view of this bounty payment system is in general discouraged, if not removed totally. However, during out breaking periods of rats, this may be invoked after fixing time and area so that immigration from uncontrolled areas would be minimized.
ANNEXURE – II
1. Management of Perennial Pest Rodents 


The Lesser bandicoot, Bandicota bengalensis reached from other parts of the country and colonized in parts of the NR Refion viz. Arunachal Pradesh, Assam, Manipur, Meghalaya and Mizoram. Due to its dominant character, it became an endemic pest in agricultural/ horticultural crops in these parts and replaced other existing forests dwelling rodent species. Its abundance is not linked with bamboo flowering. This is major rodent species in whole country and replaced most of other rodent species due to its dominant nature. It breeds all through the year and exhibits peaks of breeding and thus became perennial problem. Hence, the strategy by the NE states to tackle this endemic rodent pest should be different from the occasionally occurring species.
1.1 Rodent Surveillance 


Surveillance for rodent incidence could be done as a routine activity of the Agriculture department as a part of plant protection activity. Special surveys are generally not required. The aim is primarily for damage reduction, but not individual rat killing and there is a need for monitoring the situation in different ecosystems through their levels of infestation. The control decision may be taken depending on the monitoring surveys.
1.2 Human Resource Development and Awareness Creation 

Another pre requisite for proper planning and implementing rodent control in larger areas is the technical know-how to the field extension functionaries as given above for invasive rodent pests. In order to create awareness among the farming community both print and visual media are to be mobilized. Hoardings at public places, cinema halls and on moving vehicles motivate the farming community. Added to these measures peri patric on-farm one-day training to motivating farmers brings community participation, through which the lesser bandicoot could be effectively managed.
1.3 Remedial Measures 

Different methods exist for controlling these perennial rodent. However, each method has its own limitation. Hence, a combination of these measures could be considered based on field feasibility. 

(i) When the rodent infestation is not much and they immigrate in to the crop field during establishment period of the crops, traps should be employed t remove those immigrating individuals infesting the crop fields in the initial stages of crop growth. Locally made/ available indigenous traps could be considered for rodent management.

(ii) Burrow dwelling rodents could be killed using an eco-friendly device developed for rodent control by AINP scientist of AP Rice Research Institute (ANGR Agricultural University), Maruteru, West Godavari district, Andhra Pradesh – “Burrow Fumigator”. The unit consists of a hollow cylinder of 10” diameter and 8* hwight made of 14 guage MS Sheet. There is an inlet on the top made of 1.5// G.I. pipe of 4// Length. The outlet is at the bottom made of 3.8// G.I. pipe of 5// length. Handle is provided at the side to carry the unit from place to place. Paddy straw is fired inside the cylindrical portion and the smoke is diverted into the rodent burrow through outlet pipe. The field rodent will die due to suffocation with smoke. Except for the initial cost of the unit, fumigation may not cost much to the farmer, since paddy straw is easily available. With single time investment of the unit purchase, burrow fumigation could be done for long time by a single farmer or by farmer group also.
(iii) The raptors are quite often effective predators on field rodent pests. The Spotted owlets and Barn owls are rodent predators. Employing owl perches up to primordial initiation stage of cereal crops would reduce rodent establishment in the field due to the owl predation. However, these perches should not be used at later stages of the crop, lest the crop would get attention from diurnal granivorous bids. Owl nest boxes may also be utilized.
(iv) While adopting chemical measures of rodent control, care should be taken to choose right chemical based on the infestation levels. The Expert Committee on Rodent Control constitute by DAC, Ministry of Agriculture, in its 3rd meeting on 27.08.2004 at New Delhi reiterated the recommendation of its first meeting as reproduced below : 

“With regards to redenticides, it was decided after detailed discussion that acute rodenticides should be used at severe infestations to bring down the infestation levels and maintain with anticoagulant baiting. Under moderate infestation levels the single dose anticoagulant bromadiolone ‘C’ may be used in field conditions, while multiple dose anticoagulant, coumatetralyl may be used to treat farmhouses, where non-target animals will be more”.


The committee also spelled out the criterion of rating the level of rodent infestation based on active rodent burrows per hectare. A rodent infestation up to 25 active burrow per hectare was taken as low infestation, 26-50 as moderate infestation and above 50 as severe infestation level.


Care for avoiding accidental and secondary poisoning to non-target animals like birds, dogs, children etc. should be taken while employing chemical measures in the premises. One of the safer methods of application of the rodenticide baits is pocketing the bait and inserting inside the rodent burrow. Alternatively bait stations may also be used with hollow bamboo of 1// length on the runways. Hollow pvc pipes also could be used with a diameter of 6 cm.  Antidotes should be kept always in the easy vicinity of areas where control operations are in progress.

2. RODENT SURVEILLANCE 


Major cereal crops are quite often affected with rodent damage in jhum as well as in wet rice cultivation situations in NE region. Invasive rodents from the adjoining forest areas would mostly cause more damage synchronizing with gregarious bamboo flowering. Hence, the methods that could be adopted for their surveillance are damage index and trapping index for this purpose. However, for burrow dwelling rodent like Bandicota bengalensis, and additional method – Live burrow count method could be followed.

2.1 Damage index:


     
Limited work undertaken on monitoring indicated that damage index of 15% of rodent affected hills or 25% tiller damage in rice may betaken as threshold value. The methodology involved in collecting the damage index for the cereal crops is given below:



Rodents damage cereal crops in all the stages of growth. They may cut/uproot newly transplanted seedlings.  They cut diagonally (45 ) the developing tillers 5-10 cm above the water level. The damage can be easily recognized when the tillers are thickened and possess hollow tubular cross section. Significant damage starts from the time of active tillering and it will be higher during early growth stages and decreases after heading, when feeding switches over from vegetative tissue to the more nutritive panicles. The distribution of damage is highly variable. Some times, patches of severs damage are visible within the fields, while some fields may appear undamaged but possess evenly distributed damage. For directly sown rice the quadrate method would be applicable. The protocols for damage assessment are given below:

Philippine method: (This method is applicable for transplanted rice and suitable for precise loss estimations in transplanted fields).
1. Select a field at random.

2. Select a plot at random.

3. Select 10 rows for observation.

(Count total rows, divide the number by 10 and 

round the figure to next higher. Select based on this.)

4. In each row, select randomly 10 hills at equal distance.

5. In each hill count rat cut tillers and other healthy tillers.

6. Tabulate for 100 (10 rows x 10 hills) observations.

7. Calculate damage incidence(P) as: 


P = (A x C) / (B+C)

Where  A = No. of damaged hills in the sample.


B=  No. of undamaged tillers in the hills with damage.


C= No. of damaged tillers.

Diagonal method : (This method is suitable for extension purposes in transplanted fields).


1.   Select a field at random.

2.   Select a plot at random.


3.   Select a   diagonal.


4.    Start with first hill.


5.    Count cut and uncut tillers.


6.    Select next position on the diagonal.


7.    Repeat step 5 and 6 until 25 samples at equidistance are taken.


8.    Calculate damage incidence (P).


             P = (A x 100)/ (A+B)


Where  A = Total no. of damaged tillers in the 25 hill sample.


             B = Total no. of healthy tillers in 25 hill sample.

Quadrate Method : (This method is to be used for directly sown rice and in Jhum field situations).

1. Select field at random.

2. Select plot at random.

3. Select first position of sample frame on one of the diagonals.

4. Peace sample frame on the ground without looking.

5. Count cut and uncut tillers and note on record sheet.

6. Select next position of sample frame by walking 3-5 steps.

7. Repeat steps 4-6 till ten samples are taken.

A sample frame of 30x30 cm open at one end is required for taking the observations. Data can be tabulated as below:
___________________________________________________________

    Sample No.





No. of tillers

                                                                       Cut              Uncut._________ 





Total

_______________________________________________________

                                   Cut tillers X 100

Damage (%):                  Total tillers.

2.2 Trapping index:


In situations like North-eastern States, the rodent species like Himalayan rat, white-bellied rat, bamboo rat are not burrowing rodents. They hide in the densely populated bamboo thickets or forest bushes/vegetation around the jhum and WRC area and make damage to the crops in jhum and wet rice cultivation areas. Under such a situation the monitoring the rodent situation could be done using Trapping index method. The following methodology could be followed:

1. Select field at rndom.

2. Set 10 snap/kill (indigenous) taps

3. Observe for dead rodents next day.

4. Repeat the steps 2 and 3 for total 3 nights.

5. Calculate the Trapping index as:

  Trapping index = Number of rodents caught

                            Total number of traps set X No. of nights.


Although threshold limits for trapping index do not exist as on now, the index reflects the changes in the populations of the area under study. The index could also be used for evaluation purpose after rodent control campaigns.

2.3 Live burrow count method:


Looking at National perspective it is recommended that efforts for periodic   monitoring of rodent infestation in crop fields covering both these crops at Tahsil/Block levels be made based on the number of active burrows per hectare (25 burrows per hectar: low intensity: 25 to 50 burrows/ha.: medium intensify and more than 50 burrows/ha.: severe intensify). This is feasible method to be adopted by the extension functionaries for effective rodent surveillance in situations where burrowing rodent species are problem.


The burrows of the major native rodent pest, i.e., Lesser bandicoot, Bandicota bengalensis can be easily identified by the presence of scooped soil before the burrow openings. Hence this method could be adopted for the surveillance of this species.


In order to follow this method 5 acres of randomly selected block of crop fields, including the road, larger bunds, canal bunds, if present are to be selected and number of active rodent burrows are to be counted in all these 10 acres. The data thus obtained should be converted to per hectare and the level of rodent infestation could be arrived at based on above criterion.

3. Planning and implementation of rodent surveillance:


Survey is the prerequisite to make proper planning for rodent surveillance activities. Complete survey is not possible to obtain planning data. Hence sample surveys are required to assess the situation. For normal purposes a sample should be selected at random from the total area. However rodents are widely distributed. Hence the sampling could be made in randomly selected villages. Normally two such villages per Tahsil/Block could be selected. In each village two samples, each of about 0.5 hectare could be identified and surveillance observations may be made in these sample areas. In areas of terrace cultivation also 0.5 ha is sufficient for sampling purpose. While designing a survey the type of situation in which the damage is occurring as well as surrounding areas should be included.

Guidelines for Surveillance of Rodent Pests in Agriculture


The guidelines for rodent surveillance as finalized by the Expert Committee on Rodent Control constituted by the Department of Agriculture and Cooperation, Ministry of Agriculture, Govt. of India are as below:
1. FIXED PLOTS:
(i) Select a village of choice easily approachable.

(ii) Select two areas in the village randomly of 0.5 he area.

(iii) Take observations of rat damage by Philipine/quadrate method.

(iv) Take observations on trapping index using 10 snaps traps for 3 nights.

2. ROVING SURVEY OBSERVATION:

(i) Select an area of about 0.5 hectare in random survey.

(ii) Take observations on trapping index using 10 snap traps for 3nights.

(iii) Take observations of rat damage by diagonal method for transplanted rice in one randomly selected plot. Quadrate method may be used for in jhum situations.


Surveillance and reporting format at Tahsil/Block level.

Name of District: 
Name of Tahsil:

Name of Sub division:
Date of observation:

Name of the crop:
Variety name:

Crop Stage:
	S. No.
	Name of Village
	Site 1
	Site 2
	Remarks

	
	
	No. of borrows

per ha.
	Damage incidence

(%)
	Trap index

(%)
	No. of borrows

per ha.
	Damage incidence

(%)
	Trap index

(%)
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	









Signature.

Note: Level of infestation could be arrived based on number of active burrows per hectare. Up to 25 burrows it is low infestation; 26-50 it is moderate infestation and above 50 burrows it is high infestation.

GOVERNMENT OF ASSAM

OFFICE OF THE PRINCIPAL CHIEF CONSERVATOR OF FORESTS : :  ASSAM

                                                     REHABARI : : GUWAHATI  - 781 008.

       No.FG.84/ Bamboo/ Flowering/ 2003/Pt-1,
   Dated Guwahati, the 4th January, 2007.

       To,



The Assistant Inspector General of Forests (RT),



Govt. of India,


Ministry of  Environment & Forest


Paryavaran Bhawan,


C.G.O.Complex, Room No.515,

Lodhi Road, 


New Delhi-110 003.

       Sub:-
Drafting of a ‘Comprehensive Bamboo Flowering Policy’ and ‘Creation of Bamboo Development Fund’ in the states – Constitution of a committee - reg.

      Ref:-
Govt. of India’s letter F.No.14-10/2006-RT, dtd. 30.10.2006.


Sir,



I am sending herewith the Draft Bamboo Flowering policy for your kind perusal. It is requested that discussion on the draft Policy may be taken up with all the Principal Chief Conservator of Forests of the North East States during the next Central Monitoring Committee (CMC)Meeting to be held in Kohima for finalization of the same. 

                                                                                 Yours faithfully,

                                                                                   ( S. DOLEY )

                                                   PRINCIPAL CHIEF CONSERVATOR OF FORESTS,

                                                                                     A S S A M

Cc to :

The Deputy Inspector General of Forests (RT), Ministry of Environment and Forests, Government of India, Paryavaran Bhawan, CGO Complex, Lodhi Road, New Delhi along with a copy of the above Draft Bamboo Flowering Policy for his kind perusal and necessary action.



                                                                  ( S. DOLEY )

                                                   PRINCIPAL CHIEF CONSERVATOR OF FORESTS,

                                                                                     A S S A M

