
UNFCCC/CCNUCC  

 

CDM ï Executive Board   

PROJECT DESIGN DOCUMENT FORM  
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVITIES (CDM-AR-PDD) - Version 04 
 

1/158 

 

CLEAN DEVELOPMENT MECHANISM  

PROJECT DESIGN DOCUMENT FORM FOR AFFORESTATION AN D REFORESTATION 

PROJECT ACTIVITIES (CDM-AR-PDD) Version 04 

 

 

 

 

CONTENTS 

 

 A.  General description of the proposed A/R CDM project activity 

 

 B.  Duration of the project activity / crediting period  

 

 C.  Application of an approved baseline and monitoring methodology  

 

 D.  Estimation of ex ante net anthropogenic GHG removals by sinks and estimated amount of 

net anthropogenic GHG removals by sinks over the chosen crediting period 

 

 E. Monitoring plan 

 

F.  Environmental impacts of the proposed A/R CDM project activity 

 

G. Socio-economic impacts of the proposed A/R CDM project activity 

 

 H.  Stakeholdersô comments 

 

Annexes 

 

 Annex 1:  Contact information on participants in the proposed A/R CDM project activity 

 

 Annex 2:  Information regarding public funding  

 

 Annex 3:  Baseline information 

 

Annex 4:  Monitoring plan 

 

 

 

 

 

 

  



UNFCCC/CCNUCC  

 

CDM ï Executive Board   

PROJECT DESIGN DOCUMENT FORM  
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVITIES (CDM-AR-PDD) - Version 04 
 

2/158 

SECTION A.  General description of the proposed A/R CDM project activity:  

 

A.1.  Title of the proposed A/R CDM project activity : 

 

Title:  Bagepalli CDM Reforestation Programme 

Version: 6 

Date:   December 20, 2010 
 

A.2.  Description of the proposed A/R CDM project activity:  

 

The purpose of the proposed A/R CDM project activity ñBagepalli CDM Reforestation Programmeò is to 

implement a reforestation activity on the degraded agricultural land of 5 taluks of Chickballapur District 

of Karnataka, India. These lands are currently private uncultivable lands, fallow lands or marginal 

croplands belonging to farmers. They are all highly degraded. The majority of the lands are uncultivable 

or their productivity is very low due to scarcity of water resources and poor soil conditions for 

agriculture. The lands belong to the poorest farmers and agricultural labourers in the region who have had 

to make do with acquiring the worst kind of lands. Seasonal conditions have been the major factor 

causing fluctuation in the area under cultivation. The periodic drought and recurring scarcity have made 

any kind of land-based activity including agriculture very difficult.   

 

The proposed reforestation activity on such degraded lands is of great promise. It will generate income to 

the marginal farmers, not only from the produce but mainly from the sale of carbon credits. The proposed 

project activity will thus play a vital role in poverty alleviation. The project is thus designed to create 

long-term secure income for marginal farmers in the Bagepalli, Chickballapur, Chintamani Gudibanda 

and Siddalaghatta taluks of Chickballapur District, as well as creating a lasting tree cover in the region. It 

will thus have beneficial effect beyond the project boundary in that there may be beneficial effect on the 

local micro-climate as well as on community and biodiversity. 

Chickballapur District is a very dry region. The rainfall is scanty, and the nominal forest area is just 

6.18% of the total area of the old Kolar district1 (FSI, 2009)2. In practice many of the forests are also very 

degraded. The proposed project is essential for a District like Chickballapur. But the project proponents 

are not taking up any activities on Forest Department or Revenue lands belonging to the Government. The 

reforestation is only taking place on the marginal private lands of members of the Bagepalli Coolie 

Sangha organized by the Project Proponent, an NGO - Agricultural Development and Training Society 

(ADATS).  ADATS
3
 is working with 39,070 small and poor peasant families in 899 villages of the 5 

taluks of Chickballapur district, Karnataka, in South India for the past 33 years. ADATS is a 

comprehensive rural development organisation working in the fields of Community Organisation, Adult 

Literacy, Childrenôs Education, Community & Referral Health, Legal Aid & Aid Distress, Dry Land 

                                                      

1
 6 taluks of former Kolar district have been separated and named Chickballapur district. Chickballapur district was 

carved out of Kolar district on 23
th
 August 2007 (http://chikballapur.nic.in/district_profile.html). The 6 taluks 

includes Gowribidanur, Gudibanda, Bagepalli, Chintamani, Siddalaghatta and Chickballapur taluks. Many of the 

discussions in the PDD are done for Kolar District, as statistics have been compiled for the formerly Kolar District, 

which is inclusive of the project area. 

2
 Source: State of Forest Report, Forest Survey of India, Ministry of Environment and Forests, Government of India 

2009. http://www.fsi.nic.in/sfr_2009.htm  

3
 http://www.adats.com 

http://chikballapur.nic.in/district_profile.html
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Development, Agriculture, alternate Credit, Womenôs Programmes, etc. ADATS also work on issues of 

gender justice, secularism and democratisation. All these are efforts to empower the Coolie caste-class in 

village society, and build an authentic peopleôs organisation, the Coolie Sangha, at the Village, Cluster 

and Taluk levels. 

Apart from producing fruits, and some small amounts of firewood and fodder, the indirect benefits of the 

ñBagepalli CDM Reforestation Programmeò will be by way of moisture conservation in the soil, 

prevention of soil erosion, improvement of soil fertility by the addition of organic manure, reduction of 

soil cutting due to run-off water from the hillocks, and maintenance of the regular flow of water in the 

streams. 

 

The view of the project participant is that this A/R CDM project activity provides a substantial 

contribution to sustainable development. 

 

¶ It will generate income and improve the environmental well-being of local marginal farmer families. 

¶ It will improve soil and control water erosion: the production of litter and nutrient recycling enrich 

the soil with organic matter and essential nutrients, and the trees act as a barrier to water run-off and 

roots hold the soil in place. 

¶ It will sequester carbon dioxide (CO2) that can be measured, monitored and certified. 

¶ It will decrease vulnerability to current climate change and climatic variability 

¶ It will engage in capacity building through training and technical assistance. 

¶ It will reforest 8933.34 hectare with local mixed species trees on degraded lands in 5 taluks of 

Chickballapur District namely Bagepalli, Chickballapur, Chintamani, Siddalaghatta and Gudibanda. 

¶ It will monitor and assess the projectôs environmental and socio-economic impacts. 

¶ It will sell Certified Emission Reductions (lCERs). 

 

The A/R CDM project activity is proposed on marginal farmerôs lands that have an average land holding 

of less than a hectare (0.72 ha). These farmers do not have the financial wherewithal to invest in planting 

activities and wait for several years for the financial benefits to accrue. Without the pre-project 

investment from carbon credits, it is not an economically feasible proposition. With the sales of carbon 

credit however, and with the collection of non-timber forest products (NTFPs), firewood and fodder, 

farmers will have enough benefits to make the A/R CDM project activity sustainable.  

 

The species for planting were chosen by participating local families who selected local species
4
 which are 

suited for the agro-climatic zone. The main species are Mangifera indica, Anacardium occidentale, and 

Tamarindus indica. Other species such as Annona squamosa, Azadirachta indica, Ceiba pentandra, 

Leuceana leucocephala, Pongamia pinnata, Syzygium cummini and Zizypus jujuba will be planted 

depending on their soil and water conditions and personal preferences. No Invasive Alien Species (IAS) 

or Genetically Modified Organisms (GMO) will be used. 

 

A.3.  Project participants: 

 

Please list project participants and Party(ies) involved and provide contact information in Annex 1. 

Information shall be indicated using the following tabular format. 

 

                                                      

4
 http://www.worldagroforestry.org/Sites/TreeDBS/TreeDatabases.asp  

http://www.worldagroforestry.org/Sites/TreeDBS/TreeDatabases.asp
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Name of Party involved (*) 

((host) indicates a host Party) 

Private and/or public entity(ies) 

project participants (*)  

(as applicable) 

Indicate if the Party 

involved wishes to be 

considered as a project 

participant (Yes/No)  

India (host) 
Agricultural Development and 

Training Society (ADATS)  
No 

(*)  In accordance with the CDM A/R modalities and procedures, at the time of making the CDM-AR-

PDD public at the stage of validation, a Party involved may or may not have provided its approval.  At the 

time of requesting registration, the approval by the Party(ies) involved is required. 

Note: When the CDM-AR-PDD is prepared to support a proposed new baseline and monitoring 

methodology (form CDM-AR-NM), at least the host Party(ies) and any known project participant (e.g. 

those proposing a new methodology) shall be identified.  

 

A.4.  Description of location and boundaries of the A/R CDM project activity : 

 

 A.4.1.  Location of the proposed A/R CDM project activity : 

 

 A.4.1.1.  Host Party(ies):  

 

India 

 

 A.4.1.2.  Region/State/Province etc.:  

 

Karnataka and Andhra Pradesh 

 

 A.4.1.3.  City/Town/Community etc: 

 

Bagepalli, Chickballapur, Chintamani, Gudibanda and Siddalaghatta Taluks
5
 of Chickballapur District, 

Karnataka. 1 Village (Shastrolapalli) in Chilamathur Mandal
5
 of Ananthapur District, Andhra Pradesh. 

                                                      

5
 Taluk or Mandal consists of a city or town that serves as its headoffice, along with additional towns, and a number 

of villages. As an entity of local government, it exercises certain fiscal and administrative power over the villages 

and municipalities within its jurisdiction. It is the ultimate executive agency for land records and related 

administrative matters. 
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Figure A.4.1: Map showing Karnataka State and the 5 taluks in Chickballapur district where the project 

will be implemented.  

 

 A.4.2 Detailed geographic delineation of the project boundary, including information 

allowing the unique identification(s) of the proposed A/R CDM project activity : 

 

Geographical location:  Chickballapur is the easternmost District of Karnataka. It is bounded in the north 

by Anantapur District of Andhra Pradesh, in the east by Anantapur, Chittoor and Cuddapah Districts of 

Andhra Pradesh and North Arcot District of Tamil Nadu, in the west by Bangalore Rural and Tumkur 

Districts of Karnataka and in the south by Chittoor District of Andhra Pradesh and Dharampuri District of 

Tamil Nadu. It is carved out of the old Kolar District and is situated between 12
o
 46' and 13

o
 58' north 

latitudes and between 77
o
 21' and 78

o
 35' east longitudes. Chickballapur District spans over a distance of 

about 84 kilometres from north to south and over roughly 67 km distance from east to west. The taluks 

are situated between the following latitudes and longitudes. 

 

Taluk Latitude Longitude 

Bagepalli 13°35' and 13°58' North 77°4' and 78°05' East 

Chickballapur 13°2' and 31°39' North 77°33' and 77°5' East 

Siddalaghatta 13°13' and 13°4' North 77°45' and 77°58' East 

Gudibanda 13°36' and 13°47' North 77° 35' and 77°49' East 

Chintamani 13°15' and 13°21' North 78° 51' and 78°1' East 
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Fig A4.2: Project boundary of the A/R project 

 

Project boundary: The project boundary is as set and shown in Fig A4.2.  The A/R CDM project 

contains more than one discrete area of land as shown in Fig A4.2 in the 5 taluks and in some of the 

villages of neighbouring Anantapur taluk falling in Andhra Pradesh and Karnataka. The project will 

encompass 12,347 parcels of lands in 394 villages. In all, the A/R CDM project involves 8,107 families 

on 8933.34 hectare of land. The details of each parcel of land ï unique geographical identification, the 

farmerôs name, and the details of land are enclosed in Appendix 1. A summary of the details are as 

follows: 

 

Table A4.1: Details of participating families in the A/R project activity 

Taluk 

Total Number 

of Village 

Number of 

families 

Number 

of Plots 

Area  

(ha) 

Bagepalli 122 2,659 4203 3071.76 

Chickballapur 45 865 1349 670.97 

Chintamani 107 2011 2907 2227.05 

Gudibanda 49 907 1337 934.59 

Siddalaghatta 70 1611 2497 1983.32 

Chilamathur (AP State) 1 54 54 45.65 

Total 394 8,107 12,347 8933.34 
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According to the Guidance on application of the definition of the project boundary to A/R CDM project 

activities, version 01, EB 44, the area of land for which control over the A/R CDM project activity is 

already established at validation should be at a minimum 2/3 (66%) of the total area of land planned for 

A/R CDM project activities. Accordingly the area that is currently under the control established at 

validation is 100% or 8,933.34 ha under the A/R project activity.  

 

Applying AR-AM0004 version 4, EB 50, each discrete parcel of land has a unique geographical 

identification. The boundary is defined for each discrete parcel. The discrete parcels of lands are defined 

by polygons, and to make the boundary geographically verifiable and transparent, the GPS coordinate for 

corners of polygons are measured, recorded, archived and listed. Fig A.4.3A-E shows the boundary of 

each discrete area of plots for the 5 taluks of project boundary. Each discrete area of land is identified by 

a unique geographical identification, which is listed in Appendix 1. The boundary of each discrete plot is 

defined for each discrete area and does not include the areas in between these discrete parcels of land. 

 

 
Fig A.4.3A:  Map showing the boundary for each discrete area for Bagepalli Taluk 
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Fig A.4.3B: Map showing the boundary for each  Fig A.4.3C: Map showing the boundary for each 

discrete area for Chickballapur Taluk   discrete area for Chintamani Taluk 

 
Fig A.4.3D: Map showing the boundary for each  Fig A.4.3E: Map showing the boundary for each 

discrete area for Gudibanda Taluk   discrete area for Siddalaghatta Taluk 
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A.5.  Technical description of the A/R CDM project activity : 

 

 A.5.1.  Description of the present environmental conditions of the area planned for the 

proposed A/R CDM project activity , including a concise description of climate, hydrology, soils, 

ecosystems (including land use): 

 

Climate: Chickballapur district has an agreeable climate. The year may be divided into four seasons. The 

dry season with clear bright weather is from December to February. The period from March to May 

constitutes the hot season and the south-west monsoon season is from June to about end of October. 

November is the retreating monsoon season. The average rainfall of the region is 786 mm and the 

maximum temperature of the district is 36° C and minimum is 16-18° C. 

 

Table A.5.1: Average climate conditions in the taluks of project area 

Taluk Annual Rainfall* (mm)  

Bagepalli 679.2 

Chintamani 690.1 

Chickballapur 771.2 

Gudibanda 808.3 

Siddalaghatta 753.0 

* - last 50 years average 

 

Hydrology and geology: There are no perennial rivers in the district. Most of these are small and carry 

water only during the rainy season. Three important rivers of the old Kolar District, namely, Palar, North 

Pinakini or North Pennar and South Pinakini or South Pennar and several of their tributaries take their 

birth in the district and flow in different directions receiving the drainage of the intermediate tracts of the 

District. The project area consists of immense expanse of peninsular gneisses rocks (Fig A5.1). The 

schistose rocks in this region are poor aquifers and yield poor quality water in very less quantity. In the 

absence of major sources of water like rivers, the district depends heavily on groundwater. But the 

groundwater table has receded beyond 600 feet depth. This has resulted in failure of most tube wells and 

has led to high fluoride content in drinking water, causing bone, dental and other physical deformities 

(Raju et al., 2004)
6
. The main water source for cultivation is rain water. The district receives rains on an 

average for about 48 days in a year. Most of the crops are dependent on monsoons. Monsoon in this 

district is unpredictable because of which rainfall varies and leads to drought situation. So farmers have to 

depend on underground water for their cultivation. Again most of the tanks get water only from rain. The 

water table in the district has gone deep to around 650 feet because of scarcity of rain.   

 

Soils: Based on surface soil texture (NBSS&LUP), the soils of Chickballapur district are divided into 

sandy, loamy, clayey and rocky (Fig A5.2). The red loamy region extends from south to north of the 

district comprising of Chickballapur and major parts of Siddalaghatta taluk. The water table in this type of 

soils is between 400 to 500 feet deep. The gravelly soil region is found in parts of Gudibanda and 

Chintamani taluks. The water table in these types of soils is between 500 to 600 feet deep. The clay loam 

soil is found in Chickballapur and parts of Siddalaghatta and Bagepalli taluk. Around Siddalaghatta, 

lateritic masses occur irregularly distributed in disconnected patches in the form of flat topped hills. The 

soils in Chickballapur district have a normal soil reaction and here and there they tend towards alkalinity. 

                                                      

6
 K.V. Raju, N. Praveen, B.K. Anand,. 2004. Groundwater in Urban Market: Can it Sustain? A case study of Kolar 

city in south India. http://www.cerna.ensmp.fr/cerna_globalisation/Documents/Raju-paris.pdf 



UNFCCC/CCNUCC  

 

CDM ï Executive Board   

PROJECT DESIGN DOCUMENT FORM  
FOR AFFORESTATION AND REFORESTATION PROJECT ACTIVITIES (CDM-AR-PDD) - Version 04 
 

10/158 

Due to land degradation many lands are uncultivable and may only improve after intensive soil treatment.  

The A/R CDM project activity will improve the soil by providing additional mulching material to the soil 

and providing shading, water retention capacity and prevention of soil erosion and surface soil runoff.  As 

can be seen from the Fig A5.1, most of the areas in the proposed project area situated in Chickballapur are 

classified as severe problem soils. 

 

 
Fig A5.1: Soil condition and lithology of Kolar district.

7
 

 

 
Fig A5.2: Surface soil texture status of Kolar district (source: NBSS&LUP) 

 

Ecosystems 

 

Composition of forests in the project area: The forests of Chickballapur are typical of the plain tracts of 

Karnataka. The stocking of the forests is poor. The trees are stunted and branchy, with diffused crown. 

                                                      

7
 Source: http://www.csre.iitb.ac.in/adi/maps/prob-s.gif; http://www.csre.iitb.ac.in/adi/maps/litholog.gif 

http://www.csre.iitb.ac.in/adi/maps/prob-s.gif
http://www.csre.iitb.ac.in/adi/maps/litholog.gif
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The soil is poor and shallow and rains are scanty. Such conditions support only stunted growth. There are 

large extents of thorn forests. The forests have been heavily exploited in the past for extracting firewood 

and for manufacturing charcoal. Large extents of thorny, scrubby and deciduous forests were also cleared 

to plant mostly Eucalyptus hybrid under various schemes. The forests on inaccessible steep slopes, 

however, remain unworked. Even in the unexploited areas the vegetation is mostly stunted (Working 

plans, Kolar District, 2002). 

 

 

 
 

The satellite imagery of Kolar district (consisting also of Chickballapur district), shows that 6.18% of area 

is forests
2
 (Fig A5.3). Of the geographic area of Kolar District, the area under dense forests (with canopy 

cover greater than 70%) is zero; moderately dense forests (canopy cover between 40-70%) accounts for 

0.72%; open forest accounts for 5.46% (canopy cover between 40-10%) and scrub forests accounts for 

3.44% (less than 10% canopy cover)
2
.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig A5.3: Forest Cover map of Karnataka (Source: FSI, 2009) 

 

The common species in the region are Chigare, Pachali, Bikke, Kakke, Kagli, Dindiga, Naviladi, Sandal, 

Devadari, Kukarthi, Honne, Hunal, Bevu, Honge, Jagalaganti, Alale, Jalari, Mathi etc. Small bamboo 

(Medri) is found growing in some of the areas in valleys. Big bamboo (Dowga) is seen along the banks of 

rivers and streams at some places. The undergrowth mostly consists of Lantana, Badabakka, Devavare, 

Uelachi, Bandarike, and various Grasses. The forest types recognized in Chickballapur district division as 
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per the Working Plan of Kolar, the GIS map (KSRSAC ï Fig A7.1) and classification of Champion and 

Seth (1968) are as under: 

 

5A / C3: Southern Tropical Dry Mixed Deciduous Forests: In this type of forests, dry deciduous 

species occur and tend to become thorny with increased heavy grazing. Poor quality bamboos are present 

in some pockets. Grass is conspicuous, herbs are scattered and climbers are few. The approximate extent 

of such forest is around 20 % of total forest area of Kolar Forest Division. The most common and 

characteristic trees found are Anogeissus latifolia (Dindiga), Terminalia tomentosa (Mathi), Chloroxylon 

swietenia (Hurugalu), Santalum album (Srigandha), Melia composita (Hebbevu), Acacia catechu 

(Katha), Hardwickia binata (Kamara), Cassia fistula (Kakke), Diospyros montana (Jagalaganthi), 

Diospyros melanoxylon (Thupra). 

 

5A / DS 1 Southern Tropical Dry Deciduous Forests: In this type low broken cover of shrubby growth 

of 1 to 3 metres in height, is found. The trees usually develop branches from the base. The grass occurs 

through out the tract. The approximate extent of such forest is around 45% of total forest area of Kolar 

Forest Division. The floristic composition are Acacia leucophloea (Bilijali), Albizzia amara (Chigara, 

Thugali), Dalbergia paniculata (Nayibeete, Pachali), Azadiracta indica (Bevu), Euphorbia antiquorum 

(Pirukalli, Mundukalli), Pterolobium indicum (Badubukalu), Cassia fistula (Kakke), Lantana camara 

(Lantana), Opuntia dillenii (Papaskalli). 

 

6A / C1 Southern Tropical Thorn Forests: These are low open forests with thorny, xerophytic species. 

Acacia species are characteristic of this type. The trees usually have short boles with low branching 

crowns. The lower canopy is made up of shrubs, mostly spiny and xerophytic. Climbers are few. The 

herbs and grass make up the lowest level. Acacias are met in combination with Zizyphus species and 

stunted Anogeisus latifolia. Patches of fleshy Euphorbias are not infrequent. The approximate extent of 

such forest is around 15% of total forest area of Kolar Forest Division. The floristic composition is 

Acacia catechu (Kaggali), Acacia leucophloea (Bilijali), Acacia nilotica (Jali), Flacourtia indica 

(Devadari), Euphorbia nivulia, Chloroxylon swietenia (Hurugalu), Ixora arborea, Strychnos potatorum 

(Chiligida, Chittadamara), Cassia auriculata (Thangadi), Dodonea viscosa (Kanagalu), etc. 

 

6A / DS 1 Southern Thorn Scrub: In this type there is further degradation due to biotic and edaphic 

factors, resulting in the formation of almost thorny bush, with surviving trees seen here and there. Spiny, 

xerophytic climbers are met with. In further degraded areas grasses are more abundant. The approximate 

extent of such forest is around 20% of total forest area of Kolar Forest Division. The floristic composition 

is Albizzia amara (Chujjulu, Thugali), Chloroxylon swietenia (Hurugalu), Wrightia tinctoria (Hale), 

Randia dumetorum (Kare, Maggare), etc. 

 

General condition of the forests: The rainfall being scanty and the rivers and streams remaining dry for 

a large part of the year, the area is for the most part, devoid of vegetation, and scarcity conditions are very 

common. Extensive plantations have been raised in the division since many years. However, because of 

relatively hostile conditions and inadequate post-planting cultural operations, indigenous species have 

generally not done well. Some of the exotic species introduced in these plantations such as Karpuradagida 

or Nilgirigida (Eucalyptus species), Ballari jali (Prosopis juliflora), Sime thangadi (Cassia siamia), Sisso 

(Dalbergia sisso) and Sarvemara (Casuarina equisetifolia) have fared better in relatively favourable sites. 

 

Repeated illicit felling of plants and even of coppice shoots has rendered the forests of the district almost 

barren. The soil is exposed to sheet and gully erosion, except in the areas where coppice and bushy 

growth still survives. Lantana has spread gregariously over the area. The weed has now become the major 

source of fuel in the absence of better species. Xerophytic condition prevails with its characteristic 
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species. Several pure patches of Shorea talura (Jalari) occur in some state forests, like that of Sambar 

kaval. Buchanania angustifolia (Maradi) predominates yielding an important minor forest produce 

(Working Plan, Kolar district, 2002).  

 

Fauna: Owing to the absence of thick forests, there is not much cover for wild animals. Wild game is 

practically unknown in the district. In the Nandi hill ranges, occasional visitations of panthers are known. 

Black bucks and deer are found, though in small number, in the unfrequented parts, which have a little 

forest growth. In the hill slopes and valleys, several kinds of reptiles are found, cobras being very 

common. The district has no sanctuary or national park. The wild animals and birds found in the district 

are, The Indian Gerbill, Mongoose, Blackbuck, Blacknaped Hare, The Fourhorned Antelope, Palm 

squirrel, The Leopard, The Indian Wild Boar, Jackal, Indian Pangolin, Fox, Indian Otter, Jungle Cat, 

Ratel, Small Indian Civet, Slender Loris, The Common Palm civet, Porcupine, Striped Hyena, white 

tailed wood rat, Bonnet Macaque, Indian Bush Rat and Sloth bear.  

 

 A.5.2.  Description of the presence, if any, of rare or endangered species and their habitats: 

 

There are no records of endangered species in the project site. The baseline survey conducted in the 

project area comprising of 84% of the project area does not register any rare or endangered species, the 

ecosystem being agricultural lands. The project activity will be established in areas which are in states of 

degradation.  

 

There is no presence of endangered or rare species which can be threatened or displaced by the 

establishment of the project activity. On the contrary, the reforestation of these degraded areas with tree 

stand models will benefit the species of fauna and flora, in comparison with the baseline cases. Changing 

the marginal agricultural lands to forestry models should improve the habitat in several ways. Banyan 

(Aala) or Peepal (Arali) are considered the keystone species. The updated list for India contains 483 

species of animals listed as endangered or vulnerable.
8
 The project activity being southern dry deciduous 

forest eco-region contains seventy-five species of mammal fauna, of which 7 are on the red List:  

Hipposideros hypophyllus, or Kolar leaf-nosed bat. 

It was previously listed as Vulnerable. Improved information since then has resulted in the species being 

upgraded to endangered status. This recently described endemic species requires urgent follow-up studies 

to determine its distribution, population status and threats to its survival. The species is known from only 

two localities in the Chickballapur District. Extent of occurrence and area of occupancy are estimated as < 

5,000 km
2
 and < 500 km

2
, respectively. Available habitat has decreased in quality and area (by at least 

20%) over the last six years due to deforestation and mining activity. 

¶ The critically endangered Salim Ali fruit bat Latidens salimalii is a near-endemic species in the 

region. 

¶ Cuon alpinus ï the wild dog 

¶ Melursus ursinus ï the sloth bear  

¶ Tetracerus quadricornis ï Chousingha 

¶ Bos gaurus ï Gaur 

¶ Ratufa macruora ï grizzled giant squirrel 

Loris lydekkerianus ï Slender Loris, though not endangered, is rare. It was spotted in Malur, Kolar 

District in 1981. The Indian Star Tortoise Geochelone elegans, is listed in Appendix II of the Convention 

                                                      

8
 Export IUCN Red List August 1

st
 2007 
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on International Trade in Endangered Species of Wild Fauna and Flora (CITES) and Schedule IV of the 

Indian Wildlife (Protection) Act 1972, making the trade of the species illegal.  

 

The eco-regionôs bird fauna consists of about 260 species, of which two are near-endemic species. 

Turdoides subrufus Rufous babbler, and Pycnonotus xantholaemus Yellow-throated bulbul. The Yellow 

throated bulbul is on the vulnerable list.  

 

Two species in this eco-region, the Indian Bustard (Ardeotis nigriceps) and Lesser Florican (Eupodotis 

indica), are globally threatened and warrant conservation attention.  

 

Aquila clanga, or Greater Spotted Eagle, is endangered. It has been spotted in the area. 

 

There is an endemic endangered plant species in the region listed on the Red List. It is: 

¶ Cycas Beddomei, a medicinal plant, known from Cuddapah Hills in Andhra Pradesh State, north-

west of Madras in eastern Peninsular India, and into Chickballapur District. Characteristically a 

species of dry, open hill slopes, in open grassy woodland or grassland.  

 

 A.5.3.  Species and varieties selected for the proposed A/R CDM project activity:  

 

The species for planting were chosen by participating local families who selected local species which are 

suited for this agro-climatic zone. The main species are Mangifera Indica (Mango), Tamarindus indica 

(Tamarind) and Anacardium occidentale (Cashew). Other economically important dry land trees such as 

Azadirachta indica (Neem), Pongamia pinnata (Kanniga), Leuceana leucocephala (Subabul), will be 

planted depending on their soil and water conditions and personal preferences.  

 

Table A5.2: Species/Model selected for the A/R project 

Species/Model No. of Trees/ ha Spacing 

Model 1: Mango Model 

Mangifera indica 

Pongamia pinnata 

Zizypus jujuba 

Syzygium spp 

Leuceana leucocephala  

Annona squamosa 

Azadirachta indica 

Ceiba pentandra 

Total 

256 

45 

45 

45 

45 

45 

20 

20 

521 

6 x 6 m 

30.5 x 30.5 m 

30.5 x 30.5 m 

30.5 x 30.5 m 

30.5 x 30.5 m 

30.5 x 30.5 m 

9 x 9 m 

9 x 9 m 

Model 2: Cashew Model 

Anacardium occidentale 

Pongamia pinnata 

Zizyphus jujuba 

Syzygium spp 

Leuceana leucocephala  

Annona squamosa 

Azadirachta indica 

Ceiba pentandra 

Total 

256 

45 

45 

45 

45 

45 

20 

20 

521 

6 x 6 m 

30.5 x 30.5 m 

30.5 x 30.5 m 

30.5 x 30.5 m 

30.5 x 30.5 m 

30.5 x 30.5 m 

9 x 9 m 

9 x 9 m 
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Model 3: Tamarind Model 

Tamarindus indica 

Azadirachta indica 

Ceiba pentandra 

Total 

256 

20 

20 

296 

6 x 6 m 

9 x 9 m 

9 x 9 m 

 

Mangifera Indica is the leading fruit crop of India and considered to be the king of fruits. Besides 

delicious taste, excellent flavour and attractive fragrance, it is rich in vitamin A&C. The tree is hardy in 

nature and requires comparatively low maintenance costs.  

 

Climate: Mango can be grown under both tropical and sub-tropical climate from sea level to 1400 m 

altitude, provided there is no high humidity, rain or frost during the flowering period. Places with good 

rainfall and dry summer are ideal for mango cultivation. It is better to avoid areas with winds and 

cyclones which may cause flower and fruit shedding and breaking of branches. 

 

Soil: Mango comes up on a wide range of soils from alluvial to laterite provided they are deep (minimum 

6') and well drained. It prefers slightly acidic soils (pH 5.5 to 7.5) 

 

Varieties: Recently some mango hybrids have been released for cultivation by different institutes / 

universities.  

 

Mallika - It is a cross between Neelam and Dashehari variety. Fruits are medium sized cadmium coloured 

with good quality, reported to be a regular bearer. 

Amrapali - It is a cross between Dashehari and Neelam variety. It is a dwarf vigorous type with regular 

and late bearing variety. It yields on an average 16 t/ha and about 1,600 plants can be accommodated in 

one ha. 

Mangeera - It is a cross between Rumani and Neelam variety. It is a semi vigorous type with a regular 

bearing habit. Fruits are medium sized with light yellow coloured skin, firm and fibreless flesh and sweet 

to taste. 

Ratna - It is a cross between Neelam and Alphonso variety. It is a regular bearer and free from spongy 

tissue. Fruits are medium sized with excellent quality. Flesh is firm and fibreless, deep orange in colour 

with high TSS (19-21 Brix). 

Arka Aruna - It is a hybrid between Banganapalli and Alphonso variety with regular bearing habit and 

dwarf in stature. About 400 plants can be accommodated per hectare. Fruits are large sized (500-700 gm) 

with attractive skin colour. Pulp is fibreless, sweet to taste (20-22 Brix). Pulp percentage is 73 and the 

fruits are free from spongy tissue. 

Arka Puneet - It is a regular and prolific bearing hybrid of the cross between Alphonso and the 

Banganapalli variety. Fruits are medium sized (220-250 gm) with attractive skin colour, having red blush. 

Pulp is free from fibre, pulp percentage being 70 percent. Fruits are sweet to taste (20-22 Brix) with good 

keeping quality and free from spongy tissue. It is a good variety for processing also. 

Arka Anmol - It is a semi-vigorous plant type from the cross between Alphonso and Janardhan Pasand 

variety. It is also a regular bearing tree and free from spongy tissues. Fruits ripen to uniform yellow 

colour. Keeping quality of the fruit is very good and it is suitable for export. It has got excellent sugar and 

acid blend and fruits weigh on an average about 300 g. 

 

Tamarindus indica belongs to Caesalpinoideae of the Leguminosae family, and is commonly referred to 

as Tamarind. The Tamarind tree is much loved throughout the semi-arid regions for its deep, cool shade 

and for its valuable pungent fruits. Less well known are its excellent leaf fodder and high quality timber. 

It can be grown on a wide range of soils, including slightly saline or alkaline; has a deep tap root and is 
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drought-hardy. The species requires 500 mm annual rainfall to do well, but can be grown with 350 if 

watered for establishment. It propagates easily by direct sowing, seeding, cutting; it is frost-tender, and 

relatively slow-growing. The Tamarind is a large tree (height 30m, dbh 1.6m) with a spreading crown up 

to 12m in diameter. It is a light demander, and grows best in the open. It is deep rooted, wind-firm, very 

sensitive to frost, and seedlings and saplings require special protection. It is drought resistant, and starts 

flowering at the age of about 10 years. It is grown on the soils ranging from gravelly to deep alluvial, and 

thrives best in deep loam which provides optimum conditions for development of its long tap root. It 

tolerates slightly alkaline or saline soil, and tolerates temperatures up to 47
0
 C but is very sensitive to frost 

and fire. It can be raised by direct sowing in lines behind the plough or in patches of 45cm
2 

dug 30cm 

deep. The depth of sowing should be about 1.5 cm. 

 

Anacardium occidentale: It is a tree belonging to the family Anacardiaceae. It is widely grown in tropical 

climates for its cashew nuts and cashew apples. It is a small evergreen tree growing to 10-12m tall, with a 

short, often irregularly shaped trunk. The leaves are spirally arranged, leathery textured, elliptic to 

obovate, 4 to 22 cm long and 2 to 15 cm broad, with a smooth margin. The flowers are produced in a 

panicle or corymb up to 26 cm long, each flower small, pale green at first then turning reddish, with five 

slender, acute petals 7 to 15 mm long.  

 

Other economically important dry land trees are also being planted. They are Azadirachta indica (Neem), 

Annona  squamosa, Pongamia pinnata (Kanniga), Syzygium cumini (Jamun), zizypus sps, Leuceana 

leucocephala and ceiba pentandra in lesser numbers. All the participants will plant around 521 trees per 

hectare, with a typical plot of 1 hectare consisting of 256 trees of either Mango or Cashew at 6 x 6 m 

spacing with other species in the bund and field. Tamarind model will consist of 256 trees with Ceiba and  

Neem. The description of these species are as follows: 

 

Syzygium cumini is in the Myrtaceae family and is sometimes referred to as Indian plum. It is high 

valued for its fruit and as a fodder tree, and produces strong, heavy timber. It grows in moist condition 

and tolerates water logging, but also survives and is productive, though may be stunted in semi-arid 

conditions on gravelly and stony sites. It is a large tree growing up to 30 metres in height and attaining 

1.3 metres dbh. The tree inhabits a variety of soils from clayey to loamy sands, including swampy 

conditions. It is found under a wide range of sub tropical and tropical climates with temperature extremes 

of 2-45
0
 C and mean annual rainfall of 500-5000 mm.  

 

Planting will be through nursery raised seedlings or stumps. Fruits are produced in abundance every year. 

Ripe fruits are collected from the trees or swept from the ground in June to August. No pre-treatment is 

required for germination. In nursery beds sowing is done in June to July. The germination % of fresh seed 

is high i.e. 90%. Planting out of entire transplants is done in July to August of the following year. For 

stump planting the stumps are prepared from 2-3 old plants depending upon their growth. The growth of 

seedlings is slow during the first year and comparatively fast during the subsequent years. In farmers field 

it is often planted on bunds. In this case it acts as windbreak around orchards. Syzygium will be planted 

on bunds at a spacing of 8 m. Thus approximately 45 trees will be planted on bunds per hectare. 

  

Pongamia pinnata: Pongamia pinnata (L.) Pierre (Legununosae, subfamily Papilionoideae) is a medium 

sized tree that generally attains a height of about 8 m and a trunk diameter of more than 50 cm.  It is often 

planted as an ornamental and shade tree. It is a preferred species for controlling soil erosion and binding 

sand dunes because of its dense network of lateral roots. Its root, bark, leaf, sap, and flower also have 

medicinal properties. The trunk is generally short with thick branches spreading into a dense 

hemispherical crown of dark green leaves. The bark is thin gray to grayish- brown, and yellow on the 

inside. The alternate, compound pinnate leaves consist of 5 or 7 leaflets which are arranged in 2 or 3 

http://en.wikipedia.org/wiki/Tree
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http://en.wikipedia.org/wiki/Tropical_climate
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pairs, and a single terminal leaflet. Leaflets are 5-10 cm long, 4-6 cm wide, and pointed at the tip.  

Flowers, borne on racemes, are pink, light purple, or white. Pods are elliptical, 3-6 cm long and 2-3 cm 

wide, thick walled, and usually contain a single seed. Seeds are 10-20 cm long, fig oblong, and light 

brown in color. Native to humid and subtropical environments, pongamia is easily established by direct 

seeding or by planting nursery-raised seedlings or stump cuttings of 1-2 cm root-collar diameter. 

Propagation by branch cuttings and root suckers is also possible.  Pongamia can grow on most soil types 

ranging from stony to sandy to clayey, including verticals. A thick yellow-orange to brown oil is 

extracted from seeds and is used as a fuel for cooking and lamps. The oil is also used as a lubricant, 

water-paint binder, pesticide, and in soap making and tanning industries. The oil is known to have value 

in folk medicine for the treatment of rheumatism, as well as human and animal skin diseases. 

Incorporation of leaves and the presscake into soils improves fertility. Dried leaves are used as an insect 

repellent in stored grains. The presscake, when applied to the soil, has pesticidal value, particularly 

against nematodes
9
.  

 

 Zizypus jujuba: Belongs to the buckthorn family Rhamnaceae. It is a small deciduous tree or shrub 

reaching a height of 5ï10 m, usually with thorny branches. The leaves are shiny-green, ovate-acute, 2ï7-

cm wide and 1ï3-cm broad, with three conspicuous veins at the base, and a finely toothed margin. The 

flowers are small, 5-mm wide, with five inconspicuous yellowish-green petals. The fruit is an edible oval 

drupe 1.5ï3-cm deep; when immature it is smooth-green, with the consistency and taste of an apple, 

maturing dark red to purplish-black and eventually wrinkled, looking like a small date. There is a single 

hard stone similar to an olive stone. The tree tolerates a wide range of temperatures and rainfall, though it 

requires hot summers and sufficient water for acceptable fruiting. Unlike most of the other species in the 

genus, it tolerates fairly cold winters, surviving temperatures down to about ī15ÁC. This enables the 

jujube to grow in desert habitats, provided there is access to underground water through the summer. 

Virtually no temperature seems to be too high in summertime. 

 

Leuceana leucocephala : It belongs to Family Fabaceae of Mimoseae. It is a tree up to 18 m tall, forked 

when shrubby and branching strongly after coppicing, with greyish bark and prominent lenticels.  Leaves 

bipinnate with 4-9 pairs of pinnae, variable in length up to 35 cm, with a large gland (up to 5 mm) at the 

base of the petiole;  leaflets 11-22 pairs/pinna, 8-16 mm x 1-2 mm, acute.  Flowers numerous, in globose 

heads with a diameter of 2-5 cm, stamens (10 per flower) and pistil 10 mm long, anthers pilose, dehiscing 

at dawn.  Pod 14-26 cm x 1.5-2 cm, pendant, brown at maturity.  Seeds 18-22 per pod , 6-10 mm long, 

brown. The plant grows on shallow limestone soils, coastal sands and seasonally dry, self-mulching 

vertisol soils of pH 7.0-8.5. Prefers subhumid and humid climates of 650-1,500 mm and up to 3,000 mm 

annual rainfall and tolerates up to 7 months dry season.  Requires temperatures of 25-30ºC for optimum 

growth.  

 

Annona squamosa: Annona squamosa a small well-branched tree that bears edible fruits called sugar-

apple, species of the genus Annona and member of the family Annonaceae. It is a small, semi-deciduous, 

much branched small tree 3 metres to 8 metres tall with a broad, open crown or irregularly spreading 

branches and a short trunk, not buttressed at base. Branches with light brown bark and visible leaf scars, 

twigs become brown with light brown dots. Thin leaves occur singly, rounded at the base and pointed at 

the tip. Flowers are solitary or in short lateral clusters. Green outer petals, purplish at the base, oblong, 

inner petals reduced to minute scales or absent, very numerous stamens; crowded, white, ovary light 

green. The fruit has delicious whitish pulp, and is popular in tropical markets. Aggregate and soft fruits 

form from the numerous and loosely united pistils of a flower which become enlarged and mature into 

                                                      

9
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fruits which are distinct. The round or heart-shaped greenish yellow, ripened aggregate fruit is pendulous 

on a thickened stalk; with many round protuberances and covered with a powdery bloom. Fruits are 

formed of loosely cohering or almost free carpels. The pulp is white tinged yellow, edible and sweetly 

aromatic. Each carpel containing an oblong, shiny and smooth black, long seed.  

 

Azadirachta indica: Neem is a tree in the mahogany family Meliaceae and native to India, growing in 

tropical and semi-tropical regions. Neem is a fast-growing tree that can reach a height of 15ï20 m. An 

evergreen tree, the branches are wide spread and the fairly dense crown is roundish or oval and may reach 

a diameter of 15ï20 m. The trunk is relatively short and straight. The leaves are opposite, pinnate with 

dark green leaflets.  Flowers are white and fragrant arranged axillary, normally in more-or-less drooping 

panicles. The inflorescences, which branch up to the third degree, bear from 150 to 250 flowers. An 

individual flower is protandrous and the fruit is a smooth, olive-like drupe.  

 

The neem tree is noted for its drought resistance. Normally it thrives in areas with sub-arid to sub-humid 

conditions. Neem can grow in many different types of soil, but it thrives best on well drained deep and 

sandy soils. It is a typical tropical to subtropical tree and is a life-giving tree, especially for the dry 

coastal, southern districts of India. It is one of the very few shade-giving trees that thrive in the drought-

prone areas. In India it is very common to see neem trees used for shade lining the streets or in most 

people's back yards.  

 

In India, the tree is variously known as a óSacred Treeô. Products made from neem tree have been used in 

India for over two millennia for their medicinal properties and it is anthelmintic, antifungal, antidiabetic, 

antibacterial, antiviral, contraceptive and sedative. All parts of the tree have medicinal properties (seeds, 

leaves, flowers and bark) and are used for preparing many different medical preparations. Part of the 

Neem tree can be used as a spermicide. Neem oil is used for preparing cosmetics (soap, shampoo, balms 

and creams), and is useful for skin care. Besides its use in traditional Indian medicine, the neem tree is of 

great importance for its anti-desertification properties.  

 

Ceiba pentandra: It is a tropical tree of the order Malvales and the family Malvaceae (previously 

separated in the family Bombacaceae). The tree is also known as Silk cotton or ceiba tree. The tree grows 

to 60-70 m tall and has a very substantial trunk up to 3 m in diameter with buttresses. The trunk and many 

of the larger branches are often (but not always) crowded with very large, robust simple thorns. The 

leaves are compound of 5 to 9 leaflets and palm like. Adult trees produce several hundred seed pods. The 

pods contain seeds surrounded by a fluffy, yellowish fibre that is a mix of lignin and cellulose. The fibre 

is light, very buoyant, resilient and resistant to water. The process of harvesting and separating the fibre is 

labour-intensive and manual. It is difficult to spin but is used as an alternative to fill in mattresses, 

pillows, upholstery, and stuffed toys and for insulation. The seeds produce an oil that is also used in soap 

and as fertilizer. The flowers are an important source of nectar and pollen for honeybees. 

 

 A.5.4.  Technology to be employed by the proposed A/R CDM project activity: 

 

Planting, weed control and fertilization will be applied in a similar manner in all tree stand models. 

 

Establishment: Farmers will get vegetatively propagated, true to type plants from recognised local 

nurseries. Inarching, veneer grafting, side grafting and epicotyl grafting are the popular methods of 

propagation in mango, which will be implemented in the project. 
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Land Preparation: Land will be prepared by harrowing and levelling with a gentle slope for good 

drainage. It consists of elimination of herbaceous type vegetation, present at the sites to be planted, as it 

might eventually compete for nutrients and light. Pits will be dug of 3x3x3 ft for planting.  

 

Water conservation: Tree crop agriculture is a huge challenge in semi-arid areas, due to limited 

availability and/or access to water. Especially the first three years of mango saplings are crucial. Root 

formation is this period is still rather small and efficient water uptake of water (hand) poured to the 

sapling is less than efficient and a large quantity of poured water never reaches the sapling. The loss of 

water is an expensive problem for farmers who are living on the poverty level of 1$/day. In the dry period 

the cost of water is already very high and on average the saplings need water on regular basis. Therefore 

an increased efficiency of use of hand poured water is needed, in order to increase the survival of the tree 

crops in the first three years.  

 

Horticulture rockwool, which is used in greenhouses as alternative to soil for growing of agriculture 

produce, has this capability and will be used in the project area. The product is not toxic to plants and 

roots, and has the capability of water storage - whereby the excess of water which has not been absorbed 

by the plant is stored near the plant and stays available for the sapling during 3 ï 4 days. By using this 

type of rockwool it will be feasible to increase the water efficiency for crops in these first three years. By 

planting perennial tree crops on rockwool, it is possible to lower risk and costs. After three years the plant 

will have grown enough roots to survive on its own.  

 

A block of rock wool of 50x25x12 cm will be placed in the ground for each sapling. The block of rock 

wool will be filled with 15 litres of water. The mango trees will be planted directly on the blocks of rock 

wool. The watering regime that is followed is two pots (approximately 30 litres total) of water for each 

sapling, twice a week, for the seven dry months. Technically, putting in place the rock wool at the bottom 

of the planting pit is no problem. The pit just has to be dug out with an additional 15-20 cm to be able to 

put the rock wool slab in its proper position. The roots then grow through the rock wool and the rock 

wool will eventually disintegrate and become one with the inorganic soil. 

 

Spacing and Plantation density: The plantation density or the number of trees per hectare is dependent 

on the spacing maintained for the species. The spacing for the mango saplings will be 6m x 6m. The 

spacing that will be maintained for each of the species in a hectare is given in Table A5.2. 

 

Planting: The established seedling from the nursery to the beneficiaryôs property to be reforested will be 

made to the nearest passable site to the plot that is to be planted in varying capacity two-axle vehicles. 

The plant material will remain for shortest possible time at the unloading site, which should have 

available water, shade and protection to avoid possible damages caused by people and/or animals. In 

order to avoid mechanical damages and deterioration in the quality of the seedlings, they will be planted 

on the same day. Transportation from the unloading site to the planting point is done by the communities 

themselves by carrying them to their fields in wooden/iron plates used in the fields. 

 

The planting process will be carried out in assistance with trained personnel. First, the pits will be filled 

with original soil mixed with 20-25 kg well decomposed Farm Yard Manure (FYM), 2.5 kg single super 

phosphate and 1 kg muriate of potash.  

 

Healthy, straight growing grafts from reliable sources will be planted at the centre of pits along with the 

ball of the earth intact during rainy season in such a way that the roots are not expanded. Plants will be 

watered immediately after planting. In the initial one or two years, a stake is provided to make them grow 

straight. The procedure for planting is the following: 
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a) The rockwool is placed flat at the bottom of the pit horizontally.  

b) The seedlings are grown in earthern pots. The bottom of the pot is cut open and removed. 

c) The seedling is placed in the center of the pit, which is then filled with earth taken from the pit itself 

and uniformly pressing down on the four sides of the plant in order to eliminate any air bags. 

d) The seedling is straightened up by hand, at the time of planting and two or three days later.  

 

Training and pruning:  About one meter from the base on the main trunk will be kept free from 

branching and the main stem will be allowed thereafter spaced at 20-25 cm apart in such a way that they 

grow in different directions. Branches which cross over/rub each other may be removed at pencil 

thickness. 

 

Fertilizer application:  The practice of fertilization consists of giving the soil and the trees nutrition, to 

attain chemical balance of the soil so that the trees will have everything they need in the right amount for 

an optimal development of their physiological functions and thus better productivity. 10-15 Kgs of 

organic manure per pit which includes slurry from biogas will be used as manure.  

 

Replanting: Is the process by which dead trees are replaced in the various reforested lots. Replanting will 

be done using forest material of identical characteristics and conditions as that initially established and 

with the same planting techniques for all the dead seedlings in the first three years of planting. 

 

Plant Protection: Mango is prone to damages by a large number of pests, diseases and disorders. 3.50 

gms of Phorate 10% per plant and DAP (Diammonium Phosphate) will be added per pit to prevent the 

plants from the pests and to avoid decolouration of leaves. Neem oil will be sprayed (2ml of neem oil in 1 

litre of water for each plant) as a natural pesticide. 

 

Fencing: Fencing will be by planting Agave around on the bunds. 

 

Harvesting and yield: Graft plants start bearing at the age of 3 - 4 years (10-20 fruits) to give optimum 

crop from 10-15th year which continues to increase upto the age of 40 years under good management. 

 

The entry of cattle into the plots will be allowed after sufficient development to support the presence of 

cattle. Said moment will therefore depend on the development of each species at its establishment site, 

which will usually take about 3-4 years. 

 

Post Harvest Management: Mangoes are generally packed in corrugated fibre board boxes 40 cm x 30 

cm x 20cm in size. Fruits are packed in single layer 8 to 20 fruits per carton. The boxes should have 

sufficient number of air holes (about 8% of the surface area) to allow good ventilation. These activities 

will be organised jointly by the Village Coolie Sangha Units. 

 

Table A5.3: Year of planting 
Model 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 Total 

1 100.38 135.00  200.00 1,016.37 1,016.37 1,016.37 1,016.37 1,016.37 1,016.37 1,016.37 7,550.00 
2 0.92 1.15  125.90 125.90 125.90 125.90 125.90 125.90 125.90 883.34 
3 3.60   70.91 70.91 70.91 70.91 70.91 70.91 70.91 500.00 

Total 104.90 136.15 200.00 1,213.18 1,213.18 1,213.18 1,213.18 1,213.18 1,213.18 1,213.18 8,933.34 
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Estimate of Biomass Volumes 

 

The biomass volumes calculated by tree species and their respective participation in each of the strata 

shall be determined using existing biomass equations from scientific literature. In absence of biomass 

equations, the general equation from IPCC will be used. 

 

The costs for planting are as follows: 

 

Table A5.4: Costs per ha of planting. 

ITEM  1
st
 Year 2

nd
 Year 3

rd
 Year Total 

Cost of pitting, red earth and sand for 260 pits per 

hectare @ Rs 20 5,200  

  

5,200  

Cost of 260 saplings of Mango/Tamarind/Cashew per 

hectares @ Rs 60   15,600  

  

  15,600  

Cost of 260 pieces of Rockwool per hectare family plot 

@ Rs 60   15,600  

  

  15,600  

Cost of pitting, red earth and sand for an additional 250 

pits per hectare @ Rs 20 

 

5,000  

 

5,000  

Cost of 250 other species to be planted in the 2nd year 

@ Rs 40 per sapling 

 

  10,000  

 

  10,000  

Cost of replacing 52 saplings per hectare family plot in 

the 2nd year 

 

3,120  

 

3,120  

Cost of replacing 52 saplings per hectare family plot in 

the 3rd year 

  

3,120  3,120  

Cost of 2 prefab PVC Field Tanks of 6,500 litre capacity 

on each hectare @ Rs 7,500   15,000  

  

  15,000  

Planting agave on the boundaries of each hectare @ Rs 

500 1,000  

  

1,000  

Watering costs at Rs 6 per sapling per month x 7 

summer months x 3 years   10,920    10,920    10,920    32,760  

Total for 3 years   63,320    29,040    14,040  

  

1,06,400  

 

The technology to be employed consists of: 

 

ü Technically assessing the plot including soil type, water availability and interest and ability of the 

family to maintain the orchard 

ü Preparing the land including levelling, removing of boulders, bunding if necessary 

ü Making watering arrangements depending on water availability including placing of PCV field tanks 

in the fields and arranging for watering the plants for initial 3 years in summer months i.e. March-

June (4 months) twice a week. Arrangement for payments for water sharing from bore wells will be 

done.  

ü Digging of 521/296 pits per hectare for mixed species planting depending on the model. 

ü Applying of farmyard manure and red sand to the pits 

ü Joint procurement of saplings along with other project participants 

ü Planting and maintenance 

ü Annual sapling replacement if necessary for 3 years 
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ü Mapping the plot to be reforested: Using the GPS reading for each of the parcel of land, it will be 

integrated with GIS.  Other details such as species planted, number of trees, year of planting, survival 

rate, permanent plots for each strata will be integrated. This will ensure transparency and aid in 

monitoring, verification and certification.  

ü Joint sale of CERs. 

ü Joint marketing of produce after 5-6 years of planting. 

 

The environmentally safe and sound technologies and know-how which will be employed by the project 

are not being transferred to the host Party. The technology is indigenous and known to the A/R CDM 

project participant.  

 

 A.5.5.  Transfer of technology/know-how, if applicable: 

 

There is no transfer of technology know-how involved in this project. 

 

 A.5.6.  Proposed measures to be implemented to minimize potential leakage: 

 

Leakage (LK) represents the increase in GHGs emissions by sources which occurs outside the boundary 

of an A/R CDM project activity which is measurable and attributable to the A/R CDM project activity. 

According to the guidance provided by the Executive Board, leakage also includes the decrease in carbon 

stocks which occurs outside the boundary of an A/R CDM project activity which is measurable and 

attributable to the A/R CDM project activity (see EB 22, Annex 15). 

 

There are three sources of the leakage covered by this methodology. Carbon stock decreases caused by 

displacement of pre-project agricultural crops, grazing and fuel-wood collection activities. 

¶ There will not be any displacement of pre-project agricultural crops permanently or temporarily 

outside the project boundary. Forest Conservation Act, 1980 prevents any forest land 

conversion
10

. Thus there will not be conversion of forest land into agricultural lands. This is also 

supported by the fact that since 1980sô the land under agriculture and forests remained constant. 

Also, the Government of India has introduced the National Rural Employmnet Guarantee Act 

(NREGA)
11

 for the rural communities. Under this act, the government provides at least 100 days 

of guaranteed wage employment in a financial year to every household whose adult members 

volunteer to do unskilled manual work to enhance livelihood security in rural areas. Thus, this 

scheme will address the livelihood issues of the family.  Also nearly 60% of the families of the 

Coolie Sangha families will be planting only on half of their land holdings to continue agriculture 

for subsistence in the remaining lands. 

¶ There will not be fuelwood collection activities as biogas for cooking and hot water bath is being 

provided to 23,500 families through 2 CDM Biogas projects in Chickballapur district. Of the 

8107 families that are part of the Afforestation project, 2809 (34.65%) families have been 

provided biogas units. The remaining families will also be provided with either biogas units under 

the BCS Biogas CDM Project or Improved Cookstove. 

¶ Leakage due to the displacement of animal grazing is zero as the number of animals allowed in 

the project area under the proposed A/R CDM project will be the same number of number of 

animals from the different livestock groups that are grazing in the project area under the baseline 

                                                      

10
 http://envfor.nic.in/legis/forest/forest2.html 

11
 http://nrega.nic.in/Nrega_guidelinesEng.pdf 
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scenario after the initial 3-4 years of establishment. Based on the survey done, only in 50% area 

of the plots grazing of animals happens during summer, when there are no crops on the field. 

Since these are private lands and the participating families have absolute right over their lands, 

they have full control over their lands for the planned activities. Much pasture land is available 

near and outside the Project boundaries that can receive and maintain the cattle that are 

temporarily moved during planting. Thus, there will be an optimized use of the pasturage areas 

outside the project boundaries, which are sufficient to receive possible heads of cattle which 

might eventually leave the area under control of the project (Section E.5). There is no risk of 

deforestation outside the Project boundary due to cattle movements. 

¶ Several villages are allowed free grazing of their cattle and sheep during grazing period in the 

forest area. There are other rights such as provision to draw water and removal of dry fuel and 

ñBadeò grass free of cost on head loads for their bonafide purposes (Working Plan of Kolar, 

Karnataka Forest Department). 

¶ There will not be any leakage with regard to carbon stock decreases caused by the increased use 

for fuelwood. The existing trees in the baseline will continue to exist and thus will not result in 

displacement of the activity outside the project boundary. Also after the initial years, there will be 

twigs and branches available from the project area, which would be more than that available in 

the baseline. 

 

Though leakage is not anticipated, the following measures will be taken to minimize potential leakage. 

 

¶ Workshops will be conducted to educate communities on energy conservation and prevention of 

land use conversion to fulfil the needs of grazing and fuelwood. 

¶ Biogas will be provided under the BCS Biogas CDM Project. 

¶ Alternatively, improved cookstoves will be provided to the communities to reduce fuelwood 

consumption. 

 

A.6.  Description of legal title to the land, current land tenure and rights to tCERs / lCERs issued 

for the proposed A/R CDM project activity : 

 

Legal title to the land: The land category is private land. The legal title of the parcels of land is held with 

individual farmers. These farmers have legal title deeds to their lands with survey number. Copies of 

these pahanis are available with the Tahsildar. A copy of the pahanis for each parcel of land that is going 

to be planted is available at ADATS office 

 

Current land tenure and rights: All the participating private farmers have absolute title to the land and 

enjoy all rights to the produce from the land.  

 

Rights of access to the sequestered carbon:  The individual families occupying or in any other way 

owning or managing their plot, will assign ADATS the right to manage the sequestered carbon on their 

behalf under legally binding carbon contracts. Under the carbon contract the individual family continues 

to hold the right to the carbon and will receive the exact full share of the proceeds of the sale of their 

lCERs.  
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A.7.  Assessment of the eligibility of the land:  

 

As per the methodology AR-AM0004 / Version 04, the eligibility of the land under the project activity 

should be assessed by following the latest version of the ñProcedures to demonstrate the eligibility of 

lands for afforestation and reforestation CDM project activitiesò as approved by the Executive Board.  

 

1(a). Demonstrate that the land at the moment the project starts does not contain forest by providing 

transparent information. 

 

To comply with the definition of afforestation or reforestation and eligibility of the land, the present A/R 

CDM project activity provides evidence that the land within the planned project boundary is eligible as an 

A/R CDM project activity by demonstrating that the land at the moment the project starts is not a forest. 

This is done first by showing that the land is below the forest national threshold (crown cover, tree height 

and minimum land area) for forest definition under decisions 11/CP.7 and 19/CP.9 as communicated by 

the respective DNA.  

 

As per the host party India, forests are defined as
12

 

- a single minimum tree crown cover value of 15 per cent 

- a single minimum land area value of 0.05 hectare 

- a single minimum tree height value of 2 metres 

 

To demonstrate that the land at the moment the project starts does not contain forest by providing 

transparent information, two sources of evidence demonstrate that the current land use pattern on the 

lands under this A/R CDM project activity are not forests.   

 

The first source is the recent 2006-07 land use maps for 5 taluks. For each of the taluk, the land use maps 

were overlaid on the project area. The source of these digitized satellite imagery maps is the Karnataka 

State Remote Sensing Application Centre and the following Land-Use thematic maps for Kolar district 

was used for analysis. The entire dataset was prepared at a scale of 1:50,000. The land-use, wasteland, 

and soil maps were derived from PAN+LISS III (final resolution of 5.8 m) merged data from IRS 1C/ ID 

satellite images. Thematic layers were generated through visual as well as digital classification. The GIS 

portion of the project and analysis was performed using MapInfo product (Version 9). Composite maps of 

the project area were prepared at taluk level. From the output, it can be seen that the project area is 

agricultural lands, marginal croplands, fallow lands, wastelands, degraded forest lands, scrub lands which 

has less than 10% crown cover and dried water bodies (A7.1A-E).  

 

                                                      

12
 http://cdm.unfccc.int/DNA/ARDNA.html?CID=101 
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Fig A7.1A: Plots overlaid on Land use/land cover map of Bagepalli taluk of Chickballapur district in 

Karnataka for 2007 

 
Fig A7.1B: Plots overlaid on Land use/land cover map of Chickballapur taluk of Chickballapur district in 

Karnataka for 2007  
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Fig A7.1C:  Plots overlaid on Land use/land cover map of Chintamani taluk of Chickballapur district in 

Karnataka for 2007 

 
Fig A7.1D: Plots overlaid on Land use/land cover map of Gudibanda taluk of Chickballapur district in 

Karnataka for 2007 
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Fig A7.1E: Plots overlaid on Land use/land cover map of Siddalaghatta taluk of Chickballapur district in 

Karnataka for 2007  

 

Secondly, the Dry Land Development Programme (DLDP) Database also acts as Participatory Rural 

Appraisal evidence. The lands which are being brought under the present A/R CDM project activity are 

degraded and were treated under a DLDP. Under the programme so far, 24,496 hectare of land has been 

treated. The local Participatory Rural Appraisal evidence based on the Dry Land Development Database 

thus also more than adequately confirms the GIS based evidence. Studies conducted also show that most 

of the areas are not very productive for agriculture (Fig A7.2). The baseline survey of nearly 84% of the 

land confirms the status of the lands as eligible. 

 

 
Fig A7.2:  Status of land with regard to its agricultural productivity

13
 

                                                      

13
 Source: NBSSLUP; http://www.csre.iitb.ac.in/adi/maps/prod-s.gif 

http://www.csre.iitb.ac.in/adi/maps/prod-s.gif
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The initial objective of the Dry Land Development Programme is to enable agricultural labourers to 

cultivate their scattered patches of marginal land and become subsistence farmers. The further objective is 

to shift from subsistence to sustainable land use practices. The DLDP is a pluralistic programme 

comprising a whole range of indigenously conceived soil & water conservation measures. Each individual 

land owner decides on the type of labour input needed on each separate field. The collective output of the 

labour of 20-25 determined persons in a work gang converts the marginal lands into productive fields. 

The Dry Land Development Programme works carried out for the last 5 years are as follows:  

Description 2002 2003 2004 2005 2006 Total 

Villages 260 354 326 255 229 464 

Cleared Shrubs & Boulders (ha) 822.67 1193.52 1515.38 830.77 1106.07 5468.42 

Built New Contour Bunds (mts) 1,96,834 3,27,499 2,35,934 2,49,923 1,48,225 11,58,414 

Strengthened Existing Bunds (mts) 19,952 26,850 34,894 38,478 34,432 1,54,606 

Built Field Bunds  (mts) 32,750 68,713 51,703 27,538 48,363 2,29,067 

Checked Ravine & Gully (Nos.) 234 1,323 435 410 348 2,750 

Dug Diversion Channel (mts) 24,784 13,122 10,879 13,512 6,815 69,112 

Built Retention Wall (mts) 17,236 34,958 38,805 38,775 15,235 1,45,009 

Deepened Open Well (Nos.) 13 47 31 29 8 128 

Dug Farm Pond (Nos) 17 10 36 12 - 75 

Dug Pits for Trees (ha) - - 1.62 34.01 40.49 76.11 

Built Cattle Wall (mts) 1,291 5,268 9,254 7,822 14,821 38,456 

Built Path/Road (mts) 548 520 280 849 906 3,103 

Wasted Work (ha) 77.33 8.50 5.26 1.62 50.20 142.91 

ADATS implements DLDP from the 3rd or 4th year of Coolie Sangha formation. Labour capital is made 

available for each Coolie Sangha Unit (CSU) to collectively work on their patches of dry land for 100 

days every year. These person-days are divided according to land holding and the condition of each patch 

of land. The entire CSU then descends on each holding to do various labour intensive works from March 

to June every year. They split themselves into work gangs and descended on each person's holding to do 

labour intensive works. One person from each Member family goes to work. Each land owner decides on 

the actual soil and water conservation work needed on her or his land. ADATS Staff give technical advice 

and monitor the actual works. After that, Accounts Staff pay DLDP wages to the actual persons who work 

on the lands - i.e. the land owner does not receive any direct monetary benefit. 

Soil & water conservation works: For the first 3-4 years, land is cleared of pebbles and boulders, and 

Soil & Water Conservation Works like stone contour bunding, ravine and gully check, diversion 

channels, etc. are taken up. Shrubs and grasses are allowed to grow on them. These soil and water 

conservation works are once again implemented, after a gap of 2-3 years, in order to tackle the new 

contours of erosion that would, in the meantime, have chequered the terrain. 

In this manner, over a period of about 8 years, all the Coolie lands are cleared, levelled and bunded. Rain 

water is retained, moisture in the soil is increased, and soil erosion prevented. The Dry Land 

Development Programme was started in 1986. Over the past 20 years (not every village implemented 
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DLDP works every single year), Rs 78,074,896 worth of soil and water conservation works have been 

carried out on a total of 24,496 hectare of Coolie owned lands. The work carried out so far is as follows: 

Work Done Hectares Value 

1 year work done 5,555 6,174,528 

2 years work done 6,651 14,786,029 

3 years work done 5,196 17,325,846 

4 years work done 3,130 13,913,320 

5 years work done 1,959 10,885,604 

6 years work done 1,086 7,244,569 

7 years work done 549 4,273,868 

8 years work done 245 2,177,081 

9 years work done 88 882,852 

10 years work done 33 364,257 

11 years work done 4 46,941 

  24,496  Rs 78,074,896  

Land Survey: The established practice of Coolie Sangha is that as soon as a Coolie family joins the 

village CSU, all their landholdings are immediately surveyed and entered into the database. This data 

includes the extent of area, title in whose name the land stands, source of irrigation, gradient, quality of 

contour bunds, number of years of soil and water conservation works already carried out on the holding, 

and an estimate of the number of years of further work needed.  

The DLDP also includes silt hauling onto coolie lands from the beds of irrigation tanks, compost making, 

seed treatment, promoting kitchen gardens, training women masons to build Smokeless Chullas (fuel 

efficient wood stoves), assisting sweeper women to set up vermicompost units to make manure from 

earthworms, and a host of other activities (http://www.adats.com). 

 

From this it can be seen that land cover alone is sufficient to distinguish between forest and non-forest. 

Thus it can be seen that that proposed A/R CDM activity is on lands that are currently degraded land and 

not forests and that the land is below the forest national thresholds (crown cover, tree height and 

minimum land area) for forest definition under decisions 11/CP.7 and 19/CP.9 as communicated by the 

Indian DNA.  

 

- This is also decisive evidence that the land is not temporarily unstocked as a result of human 

intervention such as harvesting or natural causes or is not covered by young natural stands or 

plantations which have yet to reach a crown density or tree height in accordance with national 

thresholds and which have the potential to revert to forest without human intervention. In 

addition, the title deed of the parcel of land of each of the farmer irrefutably provides evidence of 

the use of the land for agriculture. This also serves as evidence of ground based land cover 

information from the permits granted by the Land Records and Settlement Department, 

Government of Karnataka, declaring it as agricultural land and the owners (farmers) registers. 

Each parcel of land is registered with the land registrar (Tahsildar). Each plot of land has a 

survey number. Copies of these land registry documents (pahanis) are available at ADATS 

office.  

http://www.adats.com/
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1 (b) Demonstrate that the activity is a reforestation or afforestation project activity 

 

The present proposed A/R CDM project is a reforestation activity. Reforestation is the direct human-

induced conversion of non-forested land to forested land through planting, seeding and/or the human-

induced promotion of natural seed sources, on land that was forested but that has been converted to non-

forested land. For the first commitment period, reforestation activities will be limited to reforestation 

occurring on those lands that did not contain forest on 31 December 1989. For reforestation project 

activities, the A/R CDM project activities must demonstrate that on 31 December 1989, the land was 

below the forest national thresholds (crown cover, tree height and minimum land area) for forest 

definition under decision 11/CP.7 as communicated by the respective DNA. The project area of the 

proposed A/R CDM activity was overlaid on the 1989 satellite imagery maps. The source of these 

digitized satellite imagery maps is the Karnataka State Remote Sensing Application Centre. The land use 

maps were overlaid over the project area to show the exact land use/land cover of the project area. The 

land use/land cover map has three levels of classification. The elaborate or level 3 classification was 

considered. From the overlaid map, it can be seen that the plots fall on the land catgory/Land use of 

Agricultural land, Wasteland, scrub forests, which has less than 10% crown cover and dried water bodies. 

Scrub lands are defined as all forest lands with poor tree growth mainly of small or stunted trees having 

canopy density less than 10 percent
14

. Thus according to the definition of forests, these lands are eligible 

for A/R activity.  Forest blanks and land without scrub are devoid of vegetation. 

 

It can be seen that none of the parcels of land coming under the Bagepalli CDM reforestation programme 

are forested in 1989. The output for each of the taluk is provided in Fig A7.3A-E. As can be seen, none of 

the project area was forests during 1989. Thus the proposed project area is a reforestation activity. 

 
Fig A7.3A: Plots overlaid on Land use/land cover map of Bagepalli taluk of Chickballapur district in 

Karnataka for 1989 

                                                      

14
 http://www.fsi.nic.in/sfr_2009.htm 


