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Executive Summary:

Introduction: A study was commissioned by PCCF & HOFF to understand the status of different activities taken
up under CAMPA APO 2021-22 across different forest divisions in Odisha. The scope of work covers assessing
plantation activities, infrastructure development initiatives, AJY interventions, bamboo plantation, SSO
measures taken in bamboo sites and maintenance activities taken up under CAMPA APO 2021-22. The scope
also includes looking at wildlife management and other activities implemented as per the APO. Major
components of CAMPA intervention includes [1] site specific mandatory activities, [2] integrated wildlife
management, [3] NPV 80% and 20%, and [4] interest 60% and 40%.

Approach and Methodology: To assess the interventions taken up under CAMPA APO 2021-22, observational
study design was employed. The study framework entailed [1] ground truthing and site-specific measurements,
[2] field observation, [3] conducting FGDs with locals / JFM members, [4] Key Informant Interview (KII), and [5]
discussions with forest officials involved for CAMPA implementation at different implementation levels (State to
Beat level). The study adopted a mixed method approach to assess the range of activities undertaken under
CAMPA. Available secondary data were collected from different operational levels, such as office of CAMPA
authority / office of PCCF & HOFF, divisional and range offices of the forest department.

The study covered 8 forest circles, 37 territorial forest divisions, and 14 wildlife divisions. In addition to it, Nandan
Kanan zoo was also covered under the assessment. Based on the component specific types of interventions in
different categories (plantation, infrastructure, wildlife, SMC etc.), different sampling plan was adopted. Detail
sample plan was prepared and finalized after due consultation with the concerned officials at the office of CAMPA
authority and at Forest Division level. To draw sample, stratification was done based on the specific parameters.
In cases where a specific intervention in a particular division is limited, purposive sampling was adopted for
coverage under assessment.

For assessment of plantation measures, 10.0 percent of the total plantation area was considered (APO year
2021-22) for each forest division. For the evaluation of different aspects (plant growth, GBH, survival rate etc.)
sample plots of 0.1 ha. were demarcated and measurement / counting taken up for estimation as per the
approved norms. Total plots demarcated for intensive study represent 10.0 percent of the sample area and
approximately 1.0 percent level to the total universe (total area under plantation in the forest division level
under different plantation categories). In the case of linear plantation, 10.0 percent of the overall linear
plantation sites and consequently 100-meter length for each of the selected 1 RKM plantation length were
considered for assessment. In the case of linear plantation in rows, considering the length of each row in RKM,
100-meter sample plot per each Km. linear plantation was considered. The study covered 431 sites across the
forest divisions.

Plantation: The assessment covered 192 Forest Ranges of 46 Forest Divisions and 431 sites were assessed,
covering different aspects. The assessment covered plantations that were taken up during the Year 2021-22 in
different categories of forest. Along with this, the assessment covered different model of plantations taken up
under CAMPA, under different components of plantation such as (1) AJY (2) CA / PCA (3) NPV 80 % and (4)
SSWLMP.

Plantation Specifications: Actual area of plantation to demarcated area (gross area) has been 93.63 percent.
Seedling norm by unit of plantation (ha.) observed varying by plantation type under different components. In
NPV 80 %, seedling norm per ha. varies between 200 to 8,000 (Miyawaki model). In AJY, seedling norm of 200
per ha. was followed in AJY divisions, whereas, in case of CA / PCA, seedling norm varies between a minimum of
250 to a maximum of 1,600. In case of NPV 80%, seedling norm per ha. has been 200 to 8,000 irrespective of
plantation models. In SSWLMP, seedling norm varies between 200 to 1600.
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Documentation and Transparency: Existence of plantation journal is observed for 89.3 percent sites (both
plantation of 2021-22 and maintenance of earlier plantations; 91.2 percent for the year 2021-22). In case of AJY
without gap and ANR without gap, registers are maintained. Of the total observed plantation journals, 92.0
percent were found maintained. In case of 2021-22 plantations, map of plantation sites observed in 90.3 percent
cases. Micro plans found prepared for all the AJY sites. Similarly, treatment map is observed for 94.91 percent
sites where it is required to be prepared, i.e., in case of ANR conditions, including AJY. In case of 2021-22
plantation, treatment map observed for different plantation models of most of the sites (95.56 percent). In case
of plantation of 2021-22, signboard observed in 81.7 percent sites whereas signboard is not visible in 9.1 percent
sites and in 3.7 percent sites it is in broken condition.

Pillaring of Sites: Apart from this, pillars found posted in assessed sites. In case of plantation of 2021-22, average
number of pillars posted per site is about 28 with total posting of 6,147 pillars (excluding avenue plantation). Of
the total 20.0 percent pillars (1,228 pillars) witnessed, 91.9 percent are in good condition, and pillars are mostly
made up of RCC and found serially numbered.

SMC Measures: Different soil moisture conservation works have been taken up in plantation sites. Among the
measures, staggered trench is more prominent (85.2 percent sites). In 5.1 percent sites, more than one SMC
measures found taken up. It indicates that SMC measures have been taken for better plant survival and enriching
the soil moisture with topsoil restoration. SMC interventions have been taken up in both new plantations and
maintenance sites.

Plant Protection Measures: Among the protection measures, “watch and ward” is the most common (98.6
percent), followed by barbed fencing (25.8 percent), bamboo / twig fencing (20.4 percent), green fencing (5.1
percent), and cow foot trench (1.2 percent). Solar fencing (0.5 percent) and stone fencing (0.9 percent) are also
observed in specific sites.

Plant Survival Rate: Overall plant survival rate, irrespective of new plantation or maintenance, covering all these
parameters, found to be 92.69 percent. In some plots, no casualty is observed after replacement. Plant survival
rate for the plantations taken up in 2021-22 found to be 93.86 percent.

Plant Height and GBH: The mean maximum height of the plants planted in 2021-22 found differing by species
across different plantation models. For plantation activities taken up during 2021-22, the mean maximum height
of the plants, irrespective of other parameters, i.e., plantation models, forest division, forest range, plant type
etc. found to be 2.5 meter, and the mean minimum height measured to be 1.5 meter. Similarly, mean maximum,
and mean minimum GBH / GCH of the plants planted in the year 2021-22 found to be 12.5 cm and 7.8 cm
respectively. Plants under maintenance for previous year plantation found to be higher than plants of 2021-22.

Natural Species: Natural species observed in most of the sites where ANR activities have been taken up. Natural
species also observed in different other sites like bald hill plantation, sites under maintenance (different years)
and in AR sites. The average number of natural species, irrespective of site characteristics (creation
maintenance) and model of plantation, found to be 8. Average number of natural species in ANR Without Gap,
RET Species (Creation) found to be high, i.e., about 54.

Regenerated Species: Regenerated species observed in ANR sites, i.e., ANR with gap, ANR without gap, AJY ANR
with gap, AJY ANR without gap, and RET ANR without gap. Average number of regenerated species found varying
across the sites and by forest divisions and ranges. Average number of regenerated species varies between a
minimum of 2 to a maximum of 31, with an average of 14 per site. Growth of coppices also observed, ranging
between 2-4 on an average per species in ANR sites / plots.

Plant Biodiversity: In plantation, attempt is made to ensure plant diversity, based on local suitability of the
plants. The biodiversity index for plantation activities taken up under AJY (H: 3.218, Simpson Index: 18.041) and
NPV 80% (H: 3.446 and Simpson Index: 18.663) seems marginally higher than CA/PCA (H: 2.861, Simpson Index:
10.945) and SSWLMP (H: 2.601, Simpson Index: 10.119).
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Miyawaki plantation: Miyawaki plantation is a reforestation technique developed by Japanese botanist Akira
Miyawaki, focusing on planting native tree species in densely packed, multi-layered forests to accelerate growth
and enhance biodiversity. These forests mature faster and are more resilient to environmental stressors, making
them effective in combating deforestation and mitigating climate change impacts (Miyawaki, 2005). This
approach has gained popularity globally for its efficiency in restoring degraded ecosystems and sequestering
carbon.Owing to the growing relevance of Miyawaki plantation in climate change mitigation process, the Forest,
Environment and Climate Change Department, Government of Odisha has accorded priority to such type of
plantation activities under CAMPA intervention in APO2021-22. We observed 11 sites of Miyawaki Plantation
and Maintenance work in 9 Forest Divisions i.e. Sambalpur, Jharsuguda, Nabarangpur, Malkanagiri, Dhenkanal,
Rairangpur, Kalahandi (N), Koraput and Jeypore.

Bamboo Planation: The assessment covered 47 bamboo plantation / maintenance sites in 31 forest divisions
and 43 forest ranges. Overall, maintenance aspect is covered in 38.30 percent sites. Among the total sites, 29.79
percent sites (14 nos.) are having plantation in the year 2019-20, 31.91 percent in 2020-21, and remaining 38.30
percent fall in to 2021-22 plantation. About 97.9 percent bamboo plantation / maintenance is done under NPV
80.0 percent. In plantation, sapling norm of 400 plants per hector was followed in all the divisions. Average area
of plantation has been 26.70 ha. and average number of saplings planted per site is about 10,681. Among the
SMC measures taken up in bamboo plantation sites (In all the bamboo plantation sites, SMC works have been
taken up.), staggered trench is most prominent (93.6 percent). Extension of siltation observed to be about 19.97
percent in 76.60 percent sites, irrespective of SMC structures.

Bamboo Protection Measures: Among the protection measures taken (all the sites having protection measures),
in 72.34 percent sites, more than one protection measure is taken. Watch and ward is the most common
measure taken in all the sites, whereas in 23.4 percent sites bamboo fencing is done, bamboo twinge fencing in
23.4 percent sites and barbed wire fencing in 25.5 percent sites.

Documentation and Transparency: Plantation journal is observed for 95.74 percent sites and in maintained
condition. Map of plantation sites is also found along with journals in 95.74 percent sites. Signboard found
existing in 93.6 percent sites.

Posting of Pillars: Average number of pillars per site found to be 24 and all the sites having pillar. Of the total
pillars verified (20.0 percent), 91.0 percent pillars found to be in good condition and majority of the pillars are
serially numbered (97.87 percent sites) and made up of RCC (87.0 percent). Some stone pillars / stone carrions
were also observed in certain sites (13.0 percent).

Bamboo Survival Rate: Irrespective of the year of plantation and type (plantation and maintenance), survival
rate observed to be 89.1 percent, ranging between a minimum of 65.2 percent to a maximum of 98.4 percent.
Survival rate of plantation done in 2019-20 is about 90.6 percent, 86.5 percent for the plantations taken up in
2020-21 and 89.4 percent for the plantation of 2021-22.

Growth of Bamboo Shoots: On an average, 2 new shoots observed per clump in bamboo planted areas,
irrespective of year of plantation and its category (plantation / maintenance). In the second-year maintenance
plants, number of shoots found to be higher than bamboo plantation of other categories. Similar, average
number of culms per clump found to be higher for second year bamboo plantation maintenance site and on an
average 5 culms per clump is observed, irrespective of plantation year and type of plantation (plantation /
maintenance).

SSO Bamboo: The assessment covered 29 sites from 27 FDs where silvicultural operations taken up during 2021-
22 for the regeneration of degraded bamboo forest. In all sites, SSO activities were taken up under NPV 80%.
Gross area under silvicultural operation in the 29 sites is 9,097.3 ha. with an average of 313.7 ha. Net area under
silviculture is 8,629 ha. (Average of 297.6 ha.) which is 94.85 percent of the gross area. SMC measures observed
in 58.6 percent sites and among the SMC measures, 35.29 percent are full moon trench, 52.94 percent are half-
moon trench and 11.76 percent are staggered trench. Different SSO operations taken up under CAMPA, like
removal of congestion in the clumps / thinning of bamboo groves (95.9 percent plots), soil filling (84.1 percent
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plots), and fire line creation (93.1 percent). Site specific additional measures also observed like stone packing
(68.3 percent), and soil filling with bamboo twig (2.8 percent).

Regeneration of Clump: Of the total 1,589 clumps, across the studied sites, in 64.57 percent clumps, new shoots
of <1 year observed with a mean number of shoots of 1.76. In 94.15 percent clumps one year old shoots
observed with an average of 2.93 per clump. Shoots of 2-year-old observed in 91.44 percent clumps with an
average of 4.67 shoots per clump. Shoots of more than 2 year also observed in 90.81 percent clumps with an
average of 5.36 per clump. Overall, irrespective of age of the shoots, an average of 13.03 shoots per clump
observed. The maintained record of 2021-22 highlights existence of 14,491 shoots with an average of 11.22
shoots per clump (for 1292 clumps). Current assessment observed that at present, difference in average number
of shoots is 1.81 per clump.

Ama Jangle Yojana (AJY): As a part of participatory forest management, Govt, has been implementing Joint
Forest Management (JFM) in collaboration with forest-dependent communities. To further strengthen the
participatory forest management, CAMPA funds under APO 2021-22 is also utilized. In all the AJY sites, VSS found
existing and operating with different degree. Looking at internal governance mechanism of VSS, it is evident that
about 33.3 percent VSSs in Balangir Forest Division are conducting periodic meetings regularly. In rest of the
Forest Divisions, there is irregularity in conducting periodic meetings and meetings are organised as per the
need.

About 89.1 percent VSSs are of theview that due to their protection measure, they never came across forest
fire in the forest area under their jurisdiction. About 7.3 percent of VSSs reported occurrence of forest fire rarely,
and in 3.6 percent cases occurrence of forest fire is occasional. Under the aegis of VSSs, several awareness
generation programmes againstPodu cultivation (shifting cultivation) have been taken up. CAMPA intervention
has supported VSSs in terms of creating an opportunity for their greater involvement in afforestation activities
and employment generation at local level.

Soil Moisture Conservation (SMC): Under APO 2021-22, SMC activities were implemented in different forest
divisions / ranges. The assessment covered 20 forest divisions where CAMPA intervention for SMC was carried
out during 2021-22. About 80.0 percent of SMC structures are constructed under NPV 80%.

Among the created SMC structures, LBCD is prominent (56.7 percent) in comparison to other created structures.
As all the structures are constructed recently, the condition of the created structures was found to be good.
Human interference observed to be of low order where cattle pressure is existing in 38.71 percent sites of
varying degree. Where SMC measures have been taken up, vegetation found to be “good” in 40.0 percent sites
and in “average” in 60.0 percent sites.

Wildlife Management: CAMPA has taken up different activities under wildlife management, including plantation
of fruit & fodder species, creation / renovation of waterbodies, solar fencing etc. apart from constructing
different supportive structures like anti-poaching barrack, bear cave etc. Of the total infrastructures assessed,
about 10 percent antipoaching barracks are yet to be bring into effective operational fold. Non-use of some of
the other assets were also observed. Majority of the created assets are viewed to be effective owing to its
current use practices.

Performance of WL management asset is assessed on the mean score of the assets on a 10-point nominal scale.
Overall asset performance between the range of 8-10 is found among 40 Forest Divisions. In 9 Forest Divisions,
this is calculated between the range of 6-8. In Bargarh Forest Division, it is found the lowest at 2.4. The overall
mean score of assets created under CAMPA in all Forest Divisions is calculated at 8.7 on a 10-point scale. Thus,
the quality of the assets created under CAMPA is found of higher quality.

Infrastructure Development: Infrastructural activities are performed by forest divisions under three broad
components such as CA/PCA, NPV 20% and NPV 80%, but majority of such assets are crated under NPV 80%.
Different assets created under infrastructural development include barbed fencing, construction of boundary
wall, cattle proof trench, construction of quarters, watch tower, water bodies, vegetative fencing etc. In the
construction sites, transparency boards are not observed in majority of sites. Most of the assets are found in
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used condition like barbed fencing, boundary wall, cattle proof trench, community centre, fire-fighting blower,
forest guard quarter etc.

Overall asset performance between the range of 9-10 is found among 32 Forest Divisions. Asset performance
between the range of 8-9 is found for 18 Forest Divisions and between the range of 7-8 is found in one Forest
Division. The overall performance of infrastructure assets created under CAMPA across Forest Divisions in
Odisha is calculated at 9.1 on a 10-point scale which implies that the assets are productive in terms of useability
and effectiveness.

Monitoring and Evaluation:Different measures have been taken for monitoring and evaluation of CAMPA
activities. Progress as per the plan is regularly monitored by the ACF and DFO of the division and RCCF at the
circle level. In addition, officers at the Addl. PCCF and CCF level at the PCCF & HOFF office also monitor work
progress and financial utilization. Along with this, PCCF & HOFF also conducts periodic review on the progress of
the activities. As per Odisha Forest Departmental Code, the works are inspected by the field officers at regular
intervals. Even muster rolls are checked by range officer (50%), ACF (25%), DFO (10%), RCCF (5%) in every
activity.

CAMPA has been utilizing information technology to monitor activities. The official establishments are equipped
with GIS labs for progress mapping and tracking. Different apps are developed by the Forest Information
Technology & Geomatic Centre (FITGC). The forest fire monitoring is being done on MODIS and SNPP satellite
platform. There are 23 different apps for implementation / monitoring of different activities aimed towards
better forest management and protection. Along with physical and financial monitoring, CAMPA has also been
engaging external monitoring and evaluation agency to look at CAMPA activities for APOs.

Research, Training, Awareness and Capacity Building:CAMPA has propagated many tree species in forest
divisions. The need of Plus Trees, Clonal Multiplication Gardens, Clonal Seed Orchards, Germ Plasm Banks,
Progeny trials etc. are taken up for preserving / conserving and propagation of genetic characters of forest tree
species. For the promotion and conservation of biodiversity, and augmentation of natural regeneration, quality
planting materials are used in afforestation. Under research, 19 research gardens are established along with 17
plots for species preservation, 32 research sample plots, 4 high-tech nurseries, 52 seed orchards and 23 seed
production units. Under research activity in 2021-22, silvicultural research was taken up, along with tree
improvement program and adaptive research (NTFP, bamboo etc.). Under APO 2021-22, several training /
capacity building measures were taken up for forest officials, VSS and other stakeholders including
implementation of awareness programs.

Forest IT & Geomatics:Forest Information Technology & Geomatics Centre (FITGC) has been developed in the
State Forest Head Quarters which plays a key role in forest & wildlife management, conservation, and its
protection. The center has been monitoring different activities like forest and wildlife protection, forest fire,
activities undertaken under CAMPA funding through Odisha Forest Management System, forest cover change
detection, afforestation etc. To control/monitor activities, Geomatics and other IT infrastructure has been
installed and configured in the State Forest Head Quarter’s FITGC cell which is being utilized for the purpose.
Two mobile applications, i.e., “KYFL @ Odisha (Know Your Forest Location in Odisha)” and “Mo Jungle: My
Odisha Forest” in iOS and Android has been developed to bring transparency in implementation. Geo-
referencing of 60,991.33 Sq. KM of forest land is taken up in 4 years using DGPS Survey. CMV & MMV data layers
generated through compilation of data collected from divisions, FITGC & ORSAC. Base stations have been
established in 8 forest circles.

State Authority CAMPA & State Forest Academy:In APO 2021-22 Rs.1.95 Cr. Has been utilised by State
Authority for Remuneration of contractual Manpower deployed in State Authority, Hire charges, POL of Vehicle
Deployed in State Authority, Renovation of Monitoring Cell, Sanitization and Security arrangement and
Contingent Office expenses, Stationaries, Computer peripherals etc. The works have been executed by 3 I.Os in
Dy. CF Hqrs., DFO City Forest Division and DFO Chandaka WL Division.

The Odisha State Forest Academy is to be an institution of excellence to provide education, training and
extension services in forestry, environment, natural resource management and sustainable development with
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collaborative efforts of various stakeholders at regional, national and international level. The organisational
value will be enhanced by partnering with national and international stakeholders and institutions and
collaboratively making an effort in building the capacity of the forest department to protect the environmental
resources for community development with the deployment of technology and advanced knowledge. The
Academy will also serve as a National level center of excellence for training the personnel of State Governments,
Judiciary, public representatives and the representatives of NGOs and Vana Samrakshyana Samiti (VSS) on
different aspects of natural resource management and sustainable development. Presently, the infrastructure
under development includes the Academic Block, Activity Block, Amenity Block, Executive Hostel Block and the
Nonexecutive Hostel Block. The residential blocks for staff of the academy will be built as per plan submitted by
RITES Ltd.

Carbon Sequestration:Carbon sequestration is also analysed by considering type of plantation activities being
carried out under CAMPA APO 2021-22. Broadly, plantation activities are directly afforestation programmes and
maintenance of plantation activities which were carried out in previous years. However, there are variations in
carbon sequestration   based on type of plantation. Carbon sequestration is found higher for the previous year
plantations maintained under CAMPA APO 2021-22. Carbon sequestration for the plantation activities carried
out during the period 2015-16 to 2020-21 is calculated at 32.512 Kg/ Ha. which is only 3.313 Kg/ Ha. for the
plantation activities done in the year 2021-22. The overall carbon sequestration due to CAMPA 2021-22
intervention is calculated at 49.856 Kg. per hectare of plantation area.

Relocation of Village:Funding for voluntary relocation of villages from inside sanctuary and national parks has
been given prominence in this APO 2021-22. It is the only way by which human interference in wildlife habitats
& retaliatory depredation due to wildlife faced by the people can the minimized. This voluntary relocation seeks
to provide an inviolate biome to the wildlife and simultaneously makes an effort to include the villagers of these
interior villages in the mainstream & have access to all the basic infrastructural facilities & benefit out of the
Govt. sponsored public welfare programme. We observed near about 4 sites for relocation of villages in Similipal
South, Satakosia WL and Hirakud WL divisions. From Hirakud WL Division 400 families, Similipal North Division
13 families and Satakosia WL division 22 families have relocated to different places.

Conclusion and Way Forward: Wide range of activities were implemented under CAMPA APO 2021-22 under
different components and across different forest divisions. The executed activities found to be qualitative and
productive in nature in most cases. However, in certain cases, some additional improvement measures are
required, to strengthen the current initiatives further.
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Chapter I:
Introduction and Background

1.1 Background:

Forest in India comprises of several diverse forest types and reserved areas designated as National Parks and
Wildlife Sanctuaries which account about 23.0% of Geographical area of the country. Forest provides livelihood
support to the people living in and adjoining forests. At all India level there are about 1,73,000 forest fringe
villages and the inhabitants of those villages are immensely benefitted from multiple ecosystem services from
forest. Article 48A of the Constitution of India requires that the State shall endeavor to protect and improve the
environment and to safeguard the forest and wildlife of the country. Under Article 51A, it is the duty of every
citizen to protect and improve the natural environment including forests, lakes, rivers, and wildlife for which the
forest sector requires conservation and continuous protection. In India, due to excessive forest dependence of
human beings and for developmental purposes, extent of deforestation rate was relatively higher in British rule
(1880-1950s) and early decades after independence.

With the objective of conserving and protecting forest resources, Forest (Conservation) Act was enforced in the
year 1980. The Forest (Conservation) Act 1980 mandated that whenever forest land is to be diverted for non-
forestry purpose usually the conditions relating to transfer, mutation, and declaration as Reserve Forest/
Protected Forest the equivalent non-forest land for compensatory afforestation and funds for raising
compensatory afforestation etc. are to be imposed. For mining purposes additional conditions like maintaining
a safety zone area, fencing and regeneration etc. and for major and medium irrigation projects, catchment area
treatment plans are to be stipulated1. As per the Forest (Conservation) Act 1980, as far as possible, the non-
forest land for Compensatory Afforestation (CA) was to be identified contiguous to or in the proximity of
Reserved Forest or Protected Forest. In case, non-forest land of CA was not available in the same district, non-
forest land for CA was to be identified anywhere else in the State/Union Territory. If non-forest land was
unavailable in the entire State/ UT, funds for raising CA in double the area in extent of the forest land diverted
had to be provided by the user agency. The non-availability of suitable non-forest land for CA in the State / Union
Territory would be accepted by the Central Government only on the Certificate of the Chief Secretary to the
State/Union Territory Government to that effect. In case of central government/ central undertaking projects,
extraction of minor mineral from the riverbeds above 500-hectare, construction of link road, small water works,
minor irrigation works, laying of transmission line up to 220 KVA etc., CA was to be raised on degraded forest
land twice the forest area being diverted without insisting for the certificate of Chief Secretary regarding non-
availability of non-forest land2.

The funds for CA were to be recovered from the user agencies based on the rates fixed by the State Forest
Department which were site specific and varied according to the species, type of forest and site. The money
received for Compensatory Afforestation, Additional Compensatory Afforestation etc. was to be used as per site
specific schemes submitted by the State along with the approved proposals for diversion of forest land. After
receipt of the money, the State Forest Department was to accomplish the afforestation for which money is
deposited in the Compensatory Afforestation Fund within a period of one year or two growing seasons. These
funds were to be used towards the development, maintenance and protection of forest and wildlife
management3.

1 CAG Report on Compensatory Afforestation in India
2 Ibid
3 Ibid
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To compensate for the loss of tangible as well as intangible benefits from the forest lands which has been diverted
for non-forest use, the net present value of the land was to be recovered from the user agencies to adequately
compensate for the loss of natural forests. Such funds were to be used for natural assisted regeneration, forest
management and protection, infrastructure development, wildlife protection and management, supply of wood
and other forest produce saving devices and other allied activities4. Between 1980 and May 2004 about 9.21 lakh
hectare1 forest land had been diverted for non-forestry uses and forest land aggregating up to 1.14 lakh hectare2

had been diverted after formation of Ad-hoc CAMPA till March 20125.

1.2  Pre-CAMPA Scenario:
Due to certain discrepancies in the implementation of compensatory afforestation, some NGOs approached the
Supreme Court of India, about the non-utilization of funds collected for afforestation programs in lieu of the
depleted forest coverage in the country. Looking at the provisions of Forest (Conservation) Act 1980, on 29th

October 2002, the Supreme Court of India directed that a ‘Compensatory Afforestation Fund’ was to be created
in which all the money received from the user agencies towards compensatory afforestation, additional
compensatory afforestation, penal compensatory afforestation, NPV of forest land, Catchment Area Treatment
Plan Funds, etc. were to be deposited. Consequent to the Supreme court’s order, the Ministry of Environment
and Forests, Govt. of India notified on Compensatory Afforestation Fund Management and Planning Authority
(CAMPA) on 23rd April 2004. In 2006, the Supreme court ordered the formation of Ad hoc CAMPA.

4 Ibid
5 Ibid
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1.3 Formation of CAMPA National Advisory Council:
The Supreme Court of India on 10th July 2009 issued orders that there will be a Compensatory Afforestation Fund
Management and Planning Authority (CAMPA) as National Advisory Council under the chairmanship of the Union
Minister of Environment & Forests for monitoring, technical assistance, and evaluation of compensatory
afforestation activities. This came to be known as National CAMPA Advisory Council. The state CAMPA upon
receipt of funds from National CAMPA Advisory Council,
utilises the funds for planned intervention as per the for the
Annual Plan of operations (APOs) prepared by the state
CAMPA at the beginning of the financial year. The key
activities, as per CAMPA intervention Guidelines consist of
providing an integrated framework for utilizing multiple
sources of funding and activities relating to protection and
management of forests and wildlife alongside of
regenerating natural forests and building up the institutional
framework engaged in the task of creation, conservation,
and regeneration of forest-based biodiversity in the state.
Thus, the prime task of state CAMPA, is regenerating natural
forests and building up the institutional mechanism engaged
in State Forest Department.

1.4 CAMPA Act:
CAG report, in 2013, identified that the funds under CAMPA has been underutilized. TheCompensatory
Afforestation Fund Bill 2015 was introduced by the government in Lok Sabha on May 8th, 2015, to regulate
collected funds. The bill was sent for examination under a standing committee. It was passed by Rajya Sabha on
28th July 2016. CAMPA Act or Compensatory Afforestation Fund Management and Planning Authority bill is an
Indian legislation that seeks to provide an appropriate institutional mechanism, both at the Centre and in each
State and Union Territory, to ensure expeditious utilization in efficient and transparent manner of amounts
released in lieu of forest land diverted for non-forest purpose which would mitigate impact of diversion of such
forest land. The legislation established the Compensatory Afforestation Management and Planning Authority
(CAMPA) and the Compensatory Afforestation Fund (CAF). The legislation sought expeditious utilization of
accumulated unspent amounts available with the Ad hoc Compensatory Afforestation Fund Management and
Planning Authority (Ad hoc CAMPA). At that time, it was estimated that an amount of Rs. 39,000 crore was the
unspent compensatory fund for forest regeneration and an interest on accumulated unspent balance,
amounting to approximately Rs. 6,000 crore per annum.   The act intended for an efficient fund management
of the previously accumulated funds in a transparent manner. The key highlights of CAMPA Act, 2016 are:

1. It seeks to establish the National Compensatory Afforestation Fund under the Public Account of India,
and a StateCompensatory AfforestationFund under the Public Account of each state.

2. The payments into the funds include compensatory afforestation, NPV, reforestation and any project
specific payments. The National Fund will get 10% of funds collected and the remaining 90% will go to
respective State Fund.

3. The collected funds will be utilized forafforestation, regenerationof forest ecosystem, wildlife protection
and infrastructure development.

4. The bill also seeks to establish National and State Compensatory Afforestation Fund Management and
Planning Authorities to manage the funds.

5. The determination of NPV will be delegated to an expert committee constituted by the central
government.
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Overarching Objectives and Core Principles:

1. An Authority, known as the “State Compensatory Afforestation Fund Management and Planning
Authority” (State CAMPA) is intended as an instrument to accelerate activities for preservation of
natural forests, management of wildlife, infrastructure development in the sector and other allied
works.

2. The State CAMPA would receive funds collected from user agencies towards compensatory
afforestation, additional compensatory afforestation, penal compensatory afforestation, Net
Present Value (NPV) and all other amounts recovered from such agencies under the Forest
(Conservation) Act, 1980 and presently lying with the Ad hoc CAMPA

3. The State CAMPA would administer the amount received from the Ad hoc CAMPA and utilize the funds
collected for undertaking compensatory afforestation, assisted natural regeneration, conservation and
protection of forests, infrastructure development, wildlife conservation and protection and other
related activities and for matters connected therewith or incidental there to.

4. State CAMPA would serve as a common repository of funds accruing due to compensatory
afforestation and NPV. It would deploy funds as per guidelines governing the use of funds for
conservation, protection and management of forests. The amounts would also be deployed for wildlife
preservation and enhancement of wildlife habitats.

5. State CAMPA would provide an integrated framework for utilizing multiple sources of funding and
activities relating to protection and management of forests and wildlife. Its prime task would be
regenerating natural forests and building up the institution engaged in this work in the State Forest
Department including training of the forest officials of various levels with an emphasis on training of
the staff at cutting edge level (forest range level). The amount received by it will also be utilized for
providing residential accommodation to the field staff and necessary machines and equipment to
them. These include appropriate arrangements for their conveyance during inspections and protection
duty. In short, the department would be modernized to protect and regenerate the forests and wildlife
habitat.

6. The State CAMPA may decide to utilize a minor part of its funds for contractual engagement of
personnel wherever there is shortage of personnel. This should be done cautiously to avoid recurring
revenue expenditure on the State Government. It may also take up State- specific activity relevant to
the State, in keeping with the core objectives.

7. The State CAMPA would also promote a voluntary movement of youth and students for supporting
conservation activities initiated/ongoing in the State Forest Department.

8. Aims and Objectives State CAMPA shall seek to promote: (a) conservation, protection, regeneration
and management of existing natural forests; (b) conservation, protection and management of wildlife
and its habitat within and outside protected areas including the consolidation of the protected areas;
(c) compensatory afforestation; (d) environmental services, which include:- (i) provision of goods such
as wood, non-timber forest products, fuel, fodder and water, and provision of services such as grazing,
tourism, wildlife protection and life support; (ii) regulating services such as climate regulation, disease
control, flood moderation, detoxification, carbon sequestration and health of soils, air and water
regimes; (iii) non-material benefits obtained from ecosystems, spiritual, recreational, aesthetic,
inspirational, educational and symbolic; and (iv) supporting such other services necessary for the
production of ecosystem services, biodiversity, nutrient cycling and primary production. (e) Research,
training, and capacity building.
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9. The Functions of State CAMPA shall include, inter alia– (i) funding, overseeing and promoting
compensatory afforestation done in lieu of diversion of forest land for non-forestry use under the Forest
(Conservation) Act, 1980 (ii) overseeing forest and wildlife conservation and protection works within
forest areas undertaken and financed under the program. (iii) maintaining a separate account in
respect of the funds received for conservation and protection of Protected Areas. (iv) creating
transparency for the program and mobilizing citizen support; and (v) earmarking up to two percent of
the funds for monitoring and evaluation.

1.5 Establishment of State CAMPA:
The Govt. of Odisha, Forest and Environment Department have established State Compensatory Afforestation
Fund, Odisha (in short state Fund) in accordance with the provisions of Sub Section (1) of Section 4 of the
Compensatory Afforestation Fund Act, 2016. Accordingly, CAMPA, Odisha has been constituted by the State
Government in F& E Department, Govt. of Odisha for the management of state CAMPA fund (State Fund).
CAMPA, Odisha has been constituted by the State
Government vide Notification dated 29.09.2018 which is
responsible for the management of State Fund.6 The State
Funds are spent through the provisions of the Annual Plan
of Operations prepared at the beginning of every financial
year and approved by the State Level Steering Committee.7

Funds released from State Fund to different Implementing
Officers are used for CAMPA mandated activities, i.e.,
creation, conservation, and regeneration of forest
resources; and strengthening the institutional mechanism
for strengthening the forest resources in the state.The
details of funds received by the state CAMPA, Odisha, from CAMPA NAC is highlighted in the matrix.

Table 1: Funds Transferred by GOI to State CAMPA, Odisha
SN Year Funds Receivedby

Odisha (Lakh Rs.)
Funds Receivedby All States (Lakh Rs.) Share of Odisha (%)

1 2009-10 13,106 48,859 26.8
2 2015-16 42,600 1,32,901 32.1
3 2021-22 90,303 2,84,694 31.7

Source: http://pib.gov.in

Study Objective:
Given the scope of the study, the following objectives, but not limited to, were examined. The points not covered
below but incidental upon the expected outputs and outcomes of CAMPA intervention were also considered in
the evaluation process.

1. To understand the status of different plantation activities taken up under CAMPA activities across forest
divisions in Odisha;

2. To understand the species diversity, species density, height, survival performance of the trees under
different plantation conditions;

3. To understand the protection measures on site as well as off-site, adopted for different type of
plantation activities;

4. To assess different type of activities taken up under ANR and SSO bamboo & timber;
5. To analyse the support of CAMPA fund for AJY and type of community involvement in the protection,

conservation, and regeneration of forest biomass in AJY areas;

6 Forest and Environment Department (2019), Resolution, No-10 F (Cons)67/2019, dated 30.08.2019.
7 State CAMPA (2019), “Compensatory Afforestation Management Fund Acts, Rules and Other Important Notification”,
Forest Department, Govt. of Odisha.
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6. To document the best practices followed for CAMPA supported plantation activities in terms of
creation, conservation, and regeneration;

7. To understand the nature of implementation of all other non-plantation activities and the type of
outputs created under non plantation activities;

Scope of the Study:
To evaluate the different type of activities taken up under state CAMPA, Odisha for the APO 2021-22, the state
CAMPA, Odisha has commissioned the third-party evaluation study to EY LLP, Bhubaneswar with the following
scope of the evaluation framework (Letter No-3568/10F-CAMPA-53/2022 Dated 23.02.2023).
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1.6  Approach and Methodology

The scope of the evaluation study is limited to the APO 2021-22; and thus, it is quite early to assess the desired
outcome and impact of the overall intervention. So, the evaluation is limited to assessing the activities which
were taken up in APO 2021-22 under CAMPA along with selected activities taken up in previous years.

The evaluation principles advocated by the DAC criteria of Organization for Economic Cooperation and
Development (OECD) is considered as a robust evaluation framework. OECD DAC criteria stipulate evaluation
methodology to be carried out in the light of Relevance, Coherence, Efficiency, Effectiveness, Impact, and
sustainability. However, considering the very limited period of post CAMPA intervention of APO 2021-22, the
activity evaluation study is to consider a part of the DAC criteria, i.e., relevance, coherence, and effectiveness of
CAMPA intervention for the APO 2021-22. These three aspects resemble analyzing Implementation
performance, output and expected outcome performance. The expected outcomes are incidental upon the
actual outputs because of CAMPA current intervention (APO 2021-22). Thus, the evaluation looked at analyzing
implementation performance, output performance and outcome performance in specific areas of intervention.

Considering the objectives and scope of study, broadly the evaluation followed inputs, Outputs, and Outcome
framework. For analyzing the implementation performance for all the components and sub-components,
adherence of the interventions to APO and CAMPA guidelines were examined. Based on the inputs,
intervention outputs (physical progress) were compared with the APO. The expected outcomes from the range
of outputs were assessed from the point of functional efficiency of the outputs from the points of view of
ultimate users. The functional efficiency of the created assets was attributed to completeness and expected
usability of the asset created under CAMPA.

The analysis of output performance for interventions in the broad category of “plantation” and “other than
plantation” have been “indicator” as well as “scoring” based. The score-based measurement is done as per 10-
point nominal scale. Looking at the quantitative and qualitative dimensions of each of the intervention including
plantation and other than plantation activities, the evaluator in consultation with departmental officials (PEAs),
local community members, assigned scores from 10 point to each of the outputs of CAMPA. The outputs were
evaluated based on completeness of the activity as per guidelines, current usability, and perceived use (positive
outcome) of the project.
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In a linear scale, each of the CAMPA activities based on predetermined parameters were evaluated, using 10
points scale. However, the average performance of different outputs was categorized as 1-2, 2-4, 4-6, 6-8, and
8-10 respectively. The superiority of linear method over ordinal method is that a linear scale is continuous scale
and other hand a Likert scale is discontinuous for which it is not amenable to usual statistical process such as
calculating the mean score. Following this method, all outputs are said to be statistically amenable for inter
Forest Division and intra Forest Division comparisons.

1.6.1  Study Design
The study design for undertaking the evaluation, as per the framework, entails [1] field measurement and
assessment, [2] field observation, [3] Focus Group Discussion (FGD) with local community members / JFM
members, [4] Key Informant Interview (KII), and [5] discussions with forest officials involved for CAMPA
implementation (at different implementation levels). The study used quantitative and qualitative research
techniques to evaluate the range of activities undertaken under CAMPA funds. While doing so, some of the
activities might seem similar but not done under CAMPA funds were selectively excluded from evaluation. The
secondary data as per the requirement of the study were obtained from different operational levels, such as
office of CAMPA authority / office of PCCF & HOFF, divisional and range offices of forest department. Besides,
the study was also utilized time series data (based on availability) about the interventions for all the components
and sub-components. The evaluation also covered JFM activities, supported by CAMPA in different project areas.

1.6.2  Sample Design
For evaluating CAMPA activities, activities executed under CAMPA APO 2021-22 were considered, including (1)
plantation, (2) creation of SMC structures, (3) forest protection, (4) wildlife management, and (5) infrastructure
development. The evaluation covered all the CAMPA components, taking a sample of 10.0 percent of the total
activities executed under APO 2021-22 in different forest circles and divisions. The aspects broadly covered are
plantation (both CA & Non-CA), Infrastructures created under CAMPA, SMC works taken up in different locations
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and Wildlife Management interventions. Apart from this, the evaluation also looked into other aspects taken up
under CAMPA in sample forest divisions and ranges.

The design and methodology have been comprehensive in assessment of multiple components and sub-
components. The geographical spread of intervention under CAMPA funds is also spread across all the forest
divisions of the State. As CAMPA activities needed to be evaluated for the intervention divisions, different
activities undertaken under each forest division were evaluated based on sample of each of the activities
implemented under CAMPA. So, forest division in each forest circle was considered as the unit of study,
covering all the forest circles of the State. The study covered 8 forest circles, 37 territorial forest divisions, and
14 wildlife divisions. In addition to it, Nandan Kanan zoo was also assessed based on the utilization of CAMPA
funds. As the sampling procedure is to be different for different activities, component wise information
required, source of data and sampling requirement for each component is separately shown in the subsequent
section. Detail sample plan was prepared and finalized after due consultation with the concerned officials at
the office of CAMPA authority and at Forest Division level. To draw sample, stratification was done based on
the agreed parameters, for example year of plantation / activity implemented, area under plantation, no. of
works in different ranges of the forest division, type of works executed in different forest divisions etc. In cases,
where a specific intervention in a particular division is limited, purposive sampling was adopted for coverage
under assessment.

Table 2: Coverage of Sites
SN Activities No of Divisions

Visited
No of Ranges

Visited
No of Sites

Visited
1 Plantation 46 190 431
i Plantation (Creation) 46 133 203
ii Plantation (Maintenance) 46 120 176
iii ANR without gap 21 34 52
2 Infrastructure & Assets 52 186 583
i CAMPA (Infrastructure) 51 131 264
ii CAMPA (Assets) 35 44 51
Iii Wildlife (Infrastructure) 12 14 15
iv Wildlife (Assets) 50 122 253
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With respect to plantation evaluation, 10.0 percent of the total plantation area was considered (APO year
2021-22) for each forest division. For the evaluation of different aspects (plant growth, GBH, survival rate etc.)
sample plots of 0.1 ha. we re demarcated and measurement / counting taken up for estimation as per the
approved norms. Total plots demarcated for intensive study represents 10.0 percent of the sample area and
approximately 1.0 percent level to the total universe (total area under plantation in the forest division level
under different plantation categories). In the case of linear plantation, 10.0 percent of the overall linear
plantation sites and consequently 100-meter length for each of the selected 1 RKM plantation length were
considered for assessment. In the case of linear plantation in rows, considering the length of each row in RKM,
100-meter sample plot per each Km. linear plantation was considered. Methodology by CAMPA aspects is
presented in the matrix.

Table 3: Methodology by Key Aspects
Components Sub-Component Measurable Indicators Methodology Tools

Plantation Block Plantation; Bald
Hill Plantation; CA
Avenue Plantation;
RDF/ANR- with or
without gap plantation
Silvicultural Operations
(Bamboo, Timber)
Distribution of Seedlings

Area Covered (Ha.);
Plant Survival Rate.
Plant Growth Rate.
Plant Biodiversity.

Secondary Data Analysis.
Sample Plot Measurement.
Consultation with          Local
Community.

Questionary

Soil and Moisture
Conservation (SMC)
Works

Different types of SMC
work Undertaken, like
Check Dam
Loose Boulder Structure
etc.

Improvement in Soil
Moisture    Regime    /
water availability

Physical Observation.
Secondary Data Analysis.
Consultation with Local
Community;

Questionary

Forest Protection General Protection
Fire Protection

Reduction in illegal
wood cutting / felling;
Reduction in fire
incidences and loses;

Secondary Data Analysis.
Consultation with          Local
Community.
Consultation with         Dept.
Officials.

Questionary

Infrastructure
development

Types of Infrastructures
Created, Buildings,
Roads, Causeway,
Culvert, Bridges
Water bodies Tube well
Seizure Yard, Malkhana
Protection Activities

Efficient   use   of the
created structures.
Improvement   in
function and
operation.
Improvement in
quality-of-service
delivery

Physical Observation.
Consultation with         Dept.
Officials

Questionary

Wildlife
Management

Anti-Depredation
Activities
Communication
Infrastructure
Development Habitat
Improvement Zoo
Management
Training & Capacity
Building

Reduction in wild
animal poaching.
Reduced human-
animal conflict.
Access of animals to
created facilities.
Community
Association       in
wildlife protection

Secondary data analysis.
Physical Observation.
Consultation with          Local
Com The evaluation will look
at following key indicators
that are linked to the overall
objective of CAMPA initiative
in the State, along with / apart
from indicators mentioned in
each section. The available
baseline figure at the Dept.
level will be utilized to map
the outcome / impact
indicators.
Community.
Consultation along with
Dept. Officials

Questionary

AJY Type of plantation
activities,
support received by the
community members

Plantation
performance- height,
GBH, Survival rate

Secondary data analysis.
Physical Observation.
Consultation

Checklist
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Components Sub-Component Measurable Indicators Methodology Tools
from CAMPA, Type of
forest protection
measures undertaken by
community members

IT GIS Type of IT and GIS
measures undertaken

Impact on forest
protection

Research & Capacity
Building

Type of capacity building
measures, Duration of
training program, No. of
training beneficiaries,
Training modules and
resource personnel
involved in providing
training.

1.6.3  Sample Plots on Selected Plantation Sites
To measure performance of different type of
plantation activities such as survival, height, collar
breadth, species diversity etc., sample plots were laid
on the selected plantation site. As suggested in the
ToR of the study, square plots consisting of 33.33-
meter length and 33.33-meter breadth plots (1000
sq. meter) plots were considered. In exception cases,
where practically it becomes non-feasible to consider
square plots, rectangle plots of 1000 sq. meter area
were substituted. While doing so, representative
number of plots were taken from different grids of
the plantation sites. Further, the sample number of
plots for each plantation site is subject to linear or
nonlinear plantation. In the case of avenue
plantation, sample plots were decided considering
the length of plantation. For ensuring
representativeness of the entire length of avenue
plantation, the sample plots were selected from both
the ends as well as middle portion of avenue
plantation. Similarly, in situations where avenue
plantations have been undertaken in parallel rows,
the sample plots were selected from each of the row.
Each selected plot was visited by the study team, and
the details mentioned in the box were documented.

Table 4: Sample Plots for selected sites
SN Plantation Area and Number of Plots

Non-linear plantation Avenue (Linear) Plantation
Plantation Area No. of Sample Plots Plantation Area No. of Sample Plots

1 < 20 Ha. 1 1 RKM 1
2 21-40 Ha. 2 2 RKM 2
3 41-60 Ha. 3 3 RKM 3
4 61-80 Ha. 4 4 RKM 4
5 > 80 Ha. 5 >4 RKM 5

�o Plot location and area
�o Plantation model type and design
�o Age of the plantation
�o Number of saplings planted initially

(species wise)
�o Height of the saplings when planted
�o Number of plants surviving at the time of

field study.
�o Average height of surviving plants
�o Species composition and distribution
�o Protection system and maintenance
�o Anthropogenic pressure (Grazing

Pressure or illicit cutting)
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1.6.4  Analysis of Sample Data for Evaluating CAMPA Activities
The statistical analysis for evaluation study is both aggregative as well as disaggregate in nature. The database
is broadly classified under Plantation, ANR and SSO works, SMC works and Infrastructure activities. The collected
information was both quantitative as well as qualitative in nature. All the data were aggregated into division
wise analysis first and subsequently disaggregated by type of interventions taken up in each year, including 2021-
22. The evaluation looked at the following key indicators that are linked to the overall objective of CAMPA
initiative in the State, along with / apart from indicators mentioned in each section. The component wise
indicators outlined in the following tables were aligned with performance under implementation, output, and
outcome framework. The different activities taken up CAMPA components were based on the information
pooled from the APO prepared under CAMPA.

Data analysis of different components of CAMPA intervention taken up in the following manner.

Table 5: Data Analysis for Plantation Activities
Parameters Evaluation Aspects Data Type Data Source
General
Information

Division, Range, section, Beat, Site
Map, Selection of site for plantation
Sight specific choice of species

Secondary data FD / Range

Plantation Site/S Site name,year of plantation, type of
plantation, plantation area (ha.)

Secondarydata FD / Range

Plantation Journal Status of maintenance (fully/partly)
No of ranges maintaining Journal

Physical
Observation

FD / Range

Micro Plan Preparation of Plans at range level
Participation of JFM / VSS
Plan execution status

Physical Verification
Consultation-JFMC

FD / Range
JFM / VSS

Treatment Map Availability of Treatment Map Physical Verification FD / Range
Plantation Area Area of Plantation (Ha.);

Net Area planted
Secondary data FD / Range

Installation Of
Pillars

No of pillars posted /
installed; Area Demarcated
(ha.); Numbering of pillars.

Primary &
Secondary

Field Assessment (20%)
Observations

Control /
Comparable
Plot

Delineated of 4 Hectare plot Primary &
Secondary

Field Observations
FD / Range Office Data

Plantation Area coverage under different
plantation categories.
Selection of Species and Species
Planted; Total seedling Planted.
Inter plant spacing adopted (mt.); Plant
Survival Rate. Height of trees (mt.)
species wise; GBH of trees / silviculture
(cm.); Canopy Cover (%); Species
diversity. No. of pillars Installed.

PrimarySurvey
Secondary Data

On field assessment;
Secondary data analysis.

RDF Extent of naturally regenerated area:
Assessment at sample plantation sites;
Gap Planting area: Assessment at
sample plantation sites

PrimarySurvey On field assessment;
Secondary data analysis.

SMC Type of SMC activities taken up in the
plantation area.
Total Expenditure on SMC activity
(item- wise).

Primary &
Secondary

On field assessment.
Secondary data analysis.

Participation Of
JFMC / VSS In
Plantation
Protection

Maintenance of register
No of meeting conducted/ year
Mode of protection of plantation
Fire incident in the plantation site
Usufruct obtained from the plantation
site

Field
Assessment;
Secondary data

Interaction with JFMC /
VSS
FD / Range Data Analysis
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Table 6: Data Analysis for SMC Works
Parameters Evaluation Aspects Data Type Data Source

SMC Structures Type of structures.
No of SMC structures created;
Area coverage (ha.)
Structures inside / outside
plantation area;

Primary & Secondary Data FC / FD / Range office Data.
Physical Observation.
Community FGD /
Discussion.

Siltation Extent of topsoil conservation / silt
deposition

Sample based estimate.
Primary & Secondary Data

Field Measurement.
FD/Rage Office Data

Suitability Locational suitability of the
created SMC structure/s

Primary & Secondary Data
(DPR)

Field Observation;
FD/Rage Office Data

Table 7: Data Analysis for Forest Protection Measures
Parameters Evaluation Aspects Data Type Data Source

Change In The Green
Cover In The Sample Site

Observed changes Primary /
Secondary

Consultations
FGD / KII;
Records

Maintenance of
Movement Register

Sub-division wise ranges maintaining
movement register

Primary /
Secondary

FC / FD / Range office
Data;

Protection Mechanisms No of forest check gatesper range.
Boundary wall per range (in kms); Vehicle
availability.
No of watch guards/ para staff
Emergency calls per month Quantity of forest
produce ceased;
No of cases reported / filed-Annual
trend

Secondarydata FC /FD / Range office
Data;

Extent of Cooperation
of Villagers In Forest
Protection.

No of functioning JFMC / VSS associated in
forest protection

Secondary data Range office

Forest Fire Protection Fire line (Km.) prepared; Plantation area (Ha.)
having fire line.
No of fire-fighting squads employed
/deployed.
Incidence of fire incidence trend; Association
of JFMC / VSS; Adequacy of forest fire-fighting
equipment.
No of personnel trained on fire fighting

Primary /
Secondary

FC / FD / Range office
Data.

Consultation with
officials;
Consultation with
Villagers / JFMC /
VSS;
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Table 8: Data Analysis for Infrastructural Activities
Parameters Evaluation Aspects Data Type Data Source

Buildings Types of buildings constructed.
No of buildings currently used; No of
buildings having water and electricity
facility.
No of building with liveable; condition
Benefits to the officials / community.

Primary &
Secondary
Data

Observation
FGD / KII

Roads/ Causeway/ Culverts/
Bridges

No of Roads/ causeway/ Culverts/ Bridges
constructed.
No of Roads/ causeway/ Culverts/ Bridges
handed over to Gram Panchayats / used by
people Benefits to the local community

Primary &
Secondary
Data

Observation
FGD / KII

Water Bodies No. of water bodies created, No of
habitations dependent upon
No of wild animals visiting the tank per day.
Source Suitability: perennial / seasonal.
Average water level in the water body.
Benefits to the local community

Secondary
data Primary
data

Consultation
FGD / KII
FD / Range office
Data

Tube-Wells No of tube-wells installed; Functional status of
tube-wells; Benefit to the local community

Secondary
data
Primary data

Consultation
FGD / KII
FD / Range office
Data

Seizure Yard / Makhana No. of units existing and its coverage.
Size of malkhana (in Sq. meters);
No of stolen cases registered.

Primary &
Secondary
data

Observation.
Area
Measurement.
FD / Range
office data

Table 9: Data Analysis for Capacity Building and Research
Parameters Evaluation Aspects Data Type Data Source

Capacity Building No of Training Programmes conducted
(annual & Total) No of People trained per
year;
Changes that have happened due to capacity
building

Secondary data FC / FD / Range office

Research Types of research activities taken up;
Implication of research outcomes

Secondary data FC / FD / Range office

Table 10: Data Analysis for Wildlife Management Activities
Parameters Evaluation Aspects Data Type Data Source

General Protection Quantity of forest produce ceased; No of
accused arrested.
Trend of offence incidents; Change in the
green cover.
No of poaching cases detected;
Increase/reduction in poaching; Patrolling
Mechanisms.
No of animals rescued & rehabilitated.

Primary &
Secondary data

Observation;
Consultation.
FD / Range office Data.
Interview / FGD.

Anti-Depredation
Activities

Type of activitiesundertaken.
No of times wild animals visible to
community members.
Maintenance of movement register of
squad/s
Extent of involvement of villages in
Anti- depredation activity Status of
tracking and trend of depredation

Secondarydata
Primary data

FD / Range office
Community members
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Parameters Evaluation Aspects Data Type Data Source
Human Animal Conflict No of such cases reported& trend; Type of

mitigation measures adopted Association
of Local Community

Primary &
Secondary data

FD / Range office
FGD / Interview

Usability of Anti-
Depredation Equipment

Availability of anti-depredation
equipment.
Use of anti- depredation equipment;
Usability of VHF/ Mobile phones
Effectiveness of network system

Primary &
Secondary data

FD / Range office; FGD
/ Consultation

Maintenance of
Communication
Register

Extent of bits maintaining communication
register

Secondary data Range office

1.6.5  Data Collection
Primary Data: Primary data by project interventions were collected using designed tools. Tools were designed
for separate components / sub-components of CAMPA interventions. Primary data collected based on field
measurements, observations, interview, and consultation with different stakeholders.

Secondary Data: Secondary data are mostly related to various activities
undertaken in CAMPA which were collected from the office of PCCF & HOFF,
Divisional Offices and Range Offices, separately with the aid of pre-designed
check lists.

Focus Group Discussion (FGDs): FGDs were conducted with the VSS committee
members of the Ama Jungle Yojana. The FGDs with AJY members were
conducted only for those Forest Ranges, where AJY has been supported under
CAMPA.

Key Informant Interview (KII) and Consultation with Forest
Officials:  KIIs and consultations were conducted with a range of
forest officers involved at various stages of CAMPA execution.

Field Observation: The study team, while visiting different
plantations, infrastructures, SMC measures, and other sites, also
prepared notes based on their physical observations which were
also analyzed and presented in the report.

1.6.6  Case Analysis:
Identified learning cases were documented in specific Forest
Divisions and Ranges during the assessment process for cascading
such learning in other areas wherever applicable.
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Chapter II:
Progress of CAMPA in Odisha

This section provides an overview of activities taken up under different components of CAMPA in the year 2021-
22. The physical and financial progress of different components of CAMPA intervention is also discussed.

2.1  Components of CAMPA Intervention
The State Compensatory Afforestation Fund Management & Planning Authority (CAMPA), Odisha was
constituted vide Notification No. 13995/F & E dated 14.08.2009. Since then, the State CAMPA has been
consistently working for Conservation, Protection, Regeneration and Management of existing natural forests,
wildlife and their habitats and raising site specific Compensatory Afforestation (CA), Penal Compensatory
Afforestation (PCA) etc. Each year with the formulation Annual Plan of Operation (APO), implementation of
CAMPA funded activities is taking place across Forest Divisions in Odisha. Since 2009-10, each year Annual Plans
of Operation (APO) is formulated and accordingly CAMPA supported activities are carried out by the Forest
Department in all the forest divisions of the State. After promulgation of CAF Act. 2016 and CAF Rule 2018 the
interventions are implemented as per Act. and Rules since the APO 2019-20.

2.2  CAMPA Activity in Odisha in 2021-22
Details of activities undertaken under CAMPA intervention in Odisha for the year 2021-22 as shown in the above
chart reveals that CA/PCA is the major intervention followed by plantation, nursery and seedling, infrastructure
development, forest protection, fire protection, creation of SMC and other activities. CA/PCA based plantation
activities and other plantation activities jointly account for around 67.1 percent of the overall CAMPA
intervention in Odisha. Plantation is a major activity of CAMPA intervention. AR, ANR with gap plantation, block
plantation, bald hill plantation, bamboo plantation, block plantation etc. are found as major plantation activities.
Apart from fresh plantation, maintenance of previous year plantation activities i.e., 1st year, 2nd year, 3rd year,
4th year, 5th year maintenance and management activities are also undertaken. Different components of
intervention under CAMPA in 2021-22 are summed up in the following table.

Table 11: CAMPA Implementation in Odisha, 2021-22
SN Components of CAMPA Intervention Financial Outlay

(approved by National
Authority) (Rs. in Cr.)

Amount Spent
(Rs. in Cr.)

I CA, PCA
1.1 CA, PCA (CATP, Others) 68.23 50.93
1.2 Site Specific Wildlife Conservation Plan 32.81 5.27
1.3 Implementation of RWLMP 30.00 30.26
1.4 Relocation of Villages 50.00 96.87

Sub Total 181.04 183.33
II 80% Activities under NPV

2.1 AR Plantation P.O. + 1st Year 10.37 9.09
2.2 ANR@200 plants (P.O. + 1st Year) 87.73 82.42
2.3 Bald Hill Plantation (P.O. + 1st Year) 26.05 24.78
2.4 Bamboo @400plants (P.O. + 1st Year) 7.34 6.42
2.5 Miyawaki plantation (7sites) 5.07 4.68
2.6 P.O. for fodder and fruit 0.12 0.10
2.7 Fodder and Fruit 1st year plantation 4.51 1.23
2.8 Conservation of RET species 1.38 1.21
2.9 Regeneration of degraded bamboo 18.48 17.85
2.1 SMC works in 20 Divisions 22.40 22.40

Sub Total 183.45 170.18
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SN Components of CAMPA Intervention Financial Outlay
(approved by National
Authority) (Rs. in Cr.)

Amount Spent
(Rs. in Cr.)

3.0 Maintenance of Old Plantation (2nd Year)
3.1 AR Plantation (2nd year maintenance) 4.97 4.26
3.2 ANR@200 plants (2nd year maintenance) 32.36 29.96
3.3 Bald Hill Plantation (2nd year maintenance) 4.2 3.61
3.4 Bamboo@400 plants (2nd year maintenance) 2.07 1.48
3.5 Fodder and Fruit (2nd Year maintenance) 0.07 0.07
3.6 Fodder and Fruit (2nd Year maintenance) urban mode 1.31 1.77
3.7 Miyawaki Plantation (2nd Year maintenance) 0.37 0.35
3.8 Conservation of RET species (2nd year with gap) 0.07 0.06
3.9 Conservation of RET species (2nd year without gap) 0.44 0.36

Sub Total 45.86 41.92

4.0 Maintenance of Old Plantation (3rd Year)
4.1 AR Plantation (3rd year maintenance) 3.98 3.68
4.2 ANR@200 plants/Ha. (3rd year maintenance) 6.92 6.30
4.3 Bamboo Plantation @400plants (3rd year maintenance) 2.95 2.74
4.4 Avenue Plantation (3rd year maintenance) 0.30 0.28

Sub Total 14.15 13.00

5.0 Maintenance of Old Plantation (4th Year)
5.1 ANR 200 plants/Ha. (4th year maintenance) 8.28 7.8
5.2 Bald Hill 4th year maintenance 2.19 1.94

Sub Total 10.47 9.74

6.0 Total Forest Protection (227 no. of forest protection squads with
vehicle support in 219 ranges of 37 Forest Divisions)

46.96 45.58

7.0  Total Fire Protection (Fire protection squad, vehicle, creation, and
maintenance of Fireline)

16.98 21.81

8.0 Wildlife Management
8.1 Wildlife Protection 66.90 47.84
8.2 Fire protection 6.90 6.69
8.3 Habitat Improvement 20.67 19.36
8.4 Operation of Animal Rescue Centre 15.00 3.50
8.5 Others (Communication System and IT) 3.50 2.63

Sub Total 112.97 80.02

9.0 Ama Jangala Yojana 107.00 101.81

III NPV 20% (Forest Wings)
10.0 Forest Infrastructure Development
10.1 Construction of Range Office 3.99 3.56
10.2 RangeOfficers’ Residence 2.93 2.86
10.3 Forest Quarters 12.10 11.40
10.4 Forest Guard Quarters 24.08 22.00
10.5 Seizure Yard 1.20 1.15
10.6 Construction, Upgradation, and maintenance of Forest Road 6.90 6.77
10.7 Culvert 1.07 1.06
10.8 Causeway 1.06 1.06
10.9 Boundary Wall 10.00 9.78
10.10 Tube well 1.50 1.48
10.11 Research and Capacity Building 2.00 2.00
10.12 Upgradation of Forest IT and Digitisation of forest boundaries 20.00 19.99
10.13 Monitoring and Evaluation 5.00 5.00

Sub Total 91.83 88.11
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SN Components of CAMPA Intervention Financial Outlay
(approved by National
Authority) (Rs. in Cr.)

Amount Spent
(Rs. in Cr.)

IV NPV 20% (Wildlife Wings)
11.0 Infrastructure Development for Wildlife
11.1 Road/ Inspection Path 5.18 5.15
11.2 Anti-poaching barrack 2.00 1.94
11.3 Floating Jetty 0.05 0.04
11.4 Construction of Watchtower 1.00 0.92

Sub Total 8.23 8.05

V 60% Interest Component
12.0 Raising and maintenance of 18-month-old seedlings 68.30 71.57

VI 40% Interest Component
13.1 Construction of state Capacity Building Centre 10.00 5.00
13.2 Expenses of State Authority 5.79 1.55

Sub Total 15.79 6.55
GrandTotal 903.03 841.67

Source: Computed from the CAMPA official database for the APO year 2021-22

2.3  Major Components and Subcomponents of CAMPA Intervention
A range of activities have been taken up under CAMPA implementation for the objective for preservation and
development of natural forests, afforestation of degraded forest area, forest protection, forest fire
management, management of wildlife, capacity building, research and development, infrastructure
development and other allied activities.

Table 12: Components & Sub-Components of CAMPA Intervention
SN Major Components Sub- Components Activities Taken Up Under CAMPA
1 Mandatory Activities-

Site Specific
Compensatory Afforestation (CA),
Additional Compensatory
afforestation (Addl. CA), Penal
Compensatory Afforestation (PCA)

�o Catchment Area Treatment Plan (CATP)
�o Other Activity: SMC, Fencing, EPA

2 Integrated Wildlife
Management Plan
(WLMP)

Regional WLMP

Site Specific Wildlife Conservation
Plan (WCP)

�o Relocation of villages from PA
�o 21 new projects and 79 old projects

3 NPV NPV-80%: Plantation �o New Plantation
�o Maintenance of old Plantations
�o Conservation of RET species
�o Bamboo SSO
�o Soil and Moisture Conservation Works
�o Forest Protection (forest protection, fire

protection and Fireline)
�o Wildlife Management
�o Ama Jangala Yojana

NPV-20%:
Infrastructure Development
(Infrastructure)

�o Infrastructure activities
�o Research, and Development
�o Training, Awareness and Capacity Building
�o Forest IT & Geo-metrics
�o Monitoring and Evaluation

4 Interest Interest-60% �o Raising Nursery including Permanent and
Mega nursery

�o Maintenance of 18-month-old seedling
raised in the previous year
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SN Major Components Sub- Components Activities Taken Up Under CAMPA
�o Offsetting the escalated expenditure due

to wage rate enhancement
Interest-40% �o Construction of state capacity building

Centre
�o Expenses of State Authority

Source: State Authority, CAMPA, Annual Plan of Operations:2021-22, P-154

The details of components and sub-components of CAMPA intervention and the activities taken up under
different components are highlighted in the matrix.

a) Compensatory Afforestation:Compensatory Afforestation (CA) refers to afforestation and regeneration
activities carried out as a way of compensating for forest land diverted for non-forest purposes. CA, PCA
component cover Block Plantation, ANR with Gap Plantation, ANR Without Gap, Bald Hill, Avenue Plantation
and it’s ancillary work and maintenance of previous year plantations i.e. 2nd, 3rd, 4th, 5th, 6th year and
preliminary operations for 2022-23 plantations will also be taken up.

b) Integrated Wildlife Management Plan (IWMP): For ensuring adequate protection and for ensuring
increased biodiversity in forest areas, IWMPs are undertaken in Wildlife Divisions. It has several components
including Wildlife Protection and Management, implementation of Regional Wildlife Management Plan and
implementation of Site-specific Wildlife Conservation Plan.

c) NPV 80% (Forest Wings): Various forestry activities undertaken under NPV 80% in different divisions in
Odisha. It includes different type of plantations and previous year maintenance.

i. Plantation & Maintenance of previous year Plantation (AR, ANR with Gap, Bald Hill Plantation, Bamboo
Plantation, Miyawaki Plantation, Fodder and Fruit Plantation, Conservation of RET species with Gap,
Conservation of RET species Without Gap, Regeneration of degraded Bamboo etc.)

ii. SMC Work
iii. Ama Jangala Yojana (AJY): (ANR With Gap- 1st year operation and previous year maintenance, ANR

Without Gap and previous year maintenance)
iv. Forest Protection & Fire Protection

d) NPV 80% (Wildlife Wings): Various Wildlife Protection and Management activities undertaken under NPV
80% (Wildlife Wings) in different divisions of Odisha. It includes the fallowing activities-

i. Protection and Anti-Depredation Activities
ii. Forest Fire Prevention and Control
iii. Improvement of Wildlife Habitat
iv. Establishment, Operation and Maintenance of Animal Rescue Centre and Veterinary Treatment facilities

for Wild Animals
v. Supply of wood-saving cooking appliances and other forest produce saving devices in forest frings villages

e) NPV 20% (Forest Wings): Different type of development work, research, training& capacity building and
Monitoring & Evaluation work has been done under NPV 20% as per below:

i. Infrastructure Development
ii. Research, Training, Awareness & Capacity Building
iii. Forest IT & Geo-metrics
iv. Monitoring & Evaluation
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f) NPV 20% (Wildlife Wings): Strengthening of Communication, Construction & Maintenance, Research &
Publicity Awareness programme has been going under NPV 20% (Wildlife Wings) as per below:

i. Strengthening of Communication facilities for Protection of Wildlife
ii. Construction & Maintenance of Infrastructure for Protection of Wildlife
iii. Research Activities
iv. Publicity & Awareness Programme

g) Utilization of Interest Money under 60% Activities: The enrichment of the forest by supplementing massive
plantations in and around the forest areas is the most effective mechanism for enhancing the green cover
in Odisha. Therefore raised 18 months old seedlings in different nurseries of various divisions of the State
under APO 2021-22.

i. P.O. doe 18 months seedlings
ii. Maintenance of 18-month-Old Seedling raised in APO 2020-21
iii. Offsetting of the escalated expenditure due to wage rate enhancement.

h) Utilization of Interest Money under 40% Activities: 1
i. Construction of State Capacity Building Centre
ii. Expenses of State Authority CAMPA

2.4  Afforestation by CAMPA:
Analysis of historical data from 1982 to 2019 reveals there have been substantial plantation and afforestation
activities for which forest loss is duly compensated by afforestation activities. This implies annual forest creation
stands higher than the forest loss in the State. The divergence has sharply emerged in recent years particularly
after 2016 due to massive afforestation program with the creation of state CAMPA in the year 2016.
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Chapter III
Plantation / Afforestation

3.1  Study Area and Coverage:
In afforestation, the assessment covered 192 Forest Ranges of 46 Forest Divisions. A total of 431 sites were
assessed, covering different aspects. Observations of plantation assessment in different aspects are discussed
in this section.

Table 13: Distribution of Measurement Sites by Forest Division
SN FD No. of Sites SN FD No. of Sites
1 Angul 13 25 Kalahandi(N) 16
2 Athagarh 8 26 Karanjia 6
3 Athamallik 8 27 Keonjhar 9
4 Balangir 13 28 Keonjhar WL 10
5 Balasore WL 6 29 Khariar 15
6 Baliguda 23 30 Khordha 7
7 Bamra WL 9 31 Koraput 11
8 Baragarh 8 32 Malkangiri 8
9 Baripada 8 33 Nabarangpur 12
10 Berhampur 8 34 Nayagarh 6
11 Bhadrakh WL 2 35 Paralakemundi 9
12 Bonai 10 36 Phulbani 11
13 Boudh 7 37 Puri WL 7
14 Chandaka 7 38 Rairakhol 7
15 Chilika WL 7 39 Rairangpur 10
16 CT Forest Division, Bhubaneswar 2 40 Rajnagar WL 7
17 Cuttack 10 41 Rayagada 14
18 Deogarh 7 42 Rourkela 13
19 Dhenkanal 9 43 Sambalpur 12
20 Ghumasar south 8 44 Subarnapur 10
21 Ghumasura North 5 45 Sunabeda WL 6
22 Jeypore 13 46 Sundargarh 11
23 Jharsuguda 11 Total 431
24 Kalahandi (S) 12

3.2  Type of Plantation:
The assessment covered plantations that were taken up during the Year 2021-22 in different categories of forest,
i.e., Reserve Forest (RF: 207 sites, 48.0 percent), Protected Reserve Forest (PRF: 73 sites, 16.0 percent),
Demarcated Protected Forest (DPF: 40 sites, 9.3 percent), Avenue Plantation (AP: 4 sites, 0.9 percent), Village
Forest (VF: 41 sites, 9.5 percent), Khasara Forest (KF, 19 sites, 4.4 percent), Revenue Forest Land (33 sites, 7.7
percent) and plantation of other categories (14 sites, 3.2 percent). Along with this, the assessment covered
different models of plantations taken up under CAMPA, under different components of plantation such as (1)
AJY (2) CA / PCA (3) NPV 80 % and (4) SSWLMP. Type of plantation models are taken up in different years is
presented in the matrix.
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Table 14: Type of Plantation by Year
Type of Plantation Year of Plantation Total

2015-
16

2016-
17

2017-
18

2018-
19

2019-
20

2020-
21

2021-
22

AJY ANR @ 200 (2nd Year Maintenance) 1 1
AJY ANR With Gap @ 200 Creation 26 26
AJY ANR Without Gap (2nd Year Maintenance) 14 14
AJY ANR Without Gap (3rd year maintenance) 4 4
AJY ANR Without Gap Creation 12 12
ANR @ 200 - Tall Tree 1 1
ANR @ 200 (2nd Year Maintenance) 57 57
ANR @ 200 (3rd Year Maintenance) 24 24
ANR @ 200 (4th Year Maintenance) 24 24
ANR @ 200 (6th Year Maintenance) 2 2
ANR @ 200 (DWARF) 1 1
ANR @ 200 Creation 84 84
ANR @ 400 (2nd Year Maintenance) 2 2
ANR @ 400 (3rd Year Maintenance) 1 1
ANR @ 400 (4th Year Maintenance) 1 1
ANR @ 400 Creation 4 4
ANR @ 600 (3rd Year Maintenance) 1 1
ANR @ 600 Creation 4 4
ANR @ 800 (2nd year Maintenance) 1 1
ANR @ 800 Creation 1 1
ANR @200 -RET (2nd Year Maintenance) 2 2
ANR Without Gap- RET Species (2nd Year
Maintenance)

6 6

ANR Without Gap- RET Species (Creation) 2 2
AR (2nd Year Maintenance) 14 14
AR (3rd Year Maintenance) 16 16
AR (4th year Maintenance) 1 1
AR (4th Year Maintenance) 1 1
AR (5th Year Maintenance) 1 1
AR (7th Year Maintenance) 2 2
AR Plantation 39 39
AR Plantation (DWARF) 2 2
Avenue Plantation 2 2
Avenue Plantation (2nd Year Maintenance) 1 1
Avenue Plantation (4th year maintenance) 1 1
Bald hill plantation 3 3
Bald Hill Plantation 24 24
Bald Hill Plantation (2nd year Maintenance) 10 10
Bald Hill Plantation (3rd year Maintenance) 1 1
Bald Hill Plantation (4th year Maintenance) 5 5
Cannel Bank Avenue Plantation (3rd Year
Maintenance)

1 1

Food & Fodder Plantation (2nd Year Maintenance) 2 2
Food & Fodder Plantation (4th Year Maintenance) 1 1
Food and fodder Plantation 3 3
Food and fodder Plantation (2nd year Maintenance) 11 11
Food and fodder Plantation (3rd Year Maintenance) 1 1
Miyawaki Plantation 8 8
Miyawaki Plantation (2nd Year Maintenance) 2 2
Miyawaki Plantation (3rd year maintenance) 1 1
Urban Plantation 1 1
Urban Plantation (2nd Year Maintenance) 1 1
Urban Plantation (3rd Year Maintenance) 1 1
Total 2 2 1 34 51 124 217 431
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Figure 1: Site Coverage by Plantation Year & Components

3.3  Plantation Area:
The demarcated average plantation area / gross area of plantation (ha.) calculated to be 46.21 ha. (Total area of
19,825.26 ha.). The actual average plantation area / net area of plantation found to be 43.27 ha. (Total plantation
area of 18,563.30). Actual area of plantation to demarcated area is 93.63 percent.

3.4  Seedling per Unit Area:
Seedling norm by unit of plantation (ha.) observed varying by model / type of plantation under different
components. In NPV 80 %, seedling norm per ha. varies between 200 to 8,000 (Miyawaki model). In AJY, seedling
norm of 200 per ha. was followed in AJY divisions, whereas, in case of CA / PCA, seedling norm varies between
a minimum of 250 to a maximum of 1,600. In case of NPV 80%, seedling norm per ha. has been 200 to 8,000
irrespective of plantation models. In SSWLMP, seedling norm varies between 200 to 1600.

3.5  Plantation Records and Maps:
Plantation journal is observed for 89.3 percent sites (both plantation of 2021-22 and maintenance of earlier
plantations; 91.2 percent for the year 2021-22). In case of AJY without gap and ANR without gap, registers are
maintained. Of the total observed plantation journals, 92.0 percent were found maintained.

Figure 2: Plantation Journal
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Table 15: Observation of Plantation Journal
Year Plantation Models Observe

d
Not

Observe
d

Properly
Maintaine

d

Partly
Maintaine

d

Registere
d

Maintain
ed

2015-16 AR (7th Year Maintenance) 100.0 - 100.0 - -
2016-17 ANR @ 200 (6th Year Maintenance) 100.0 - 100.0 - -
2017-18 AR (5th Year Maintenance) 100.0 - 100.0 - -

2018-19 ANR @ 200 (4th Year Maintenance) 100.0 - 91.7 8.3 -
ANR @ 400 (4th Year Maintenance) 100.0 - 100.0 - -
AR (4th year Maintenance) 100.0 - 100.0 - -
AR (4th Year Maintenance) 100.0 - 100.0 - -
Avenue Plantation (4th year maintenance) 100.0 - - 100.0 -
Bald Hill Plantation (4th year Maintenance) 100.0 - 100.0 - -
Food & Fodder Plantation (4th Year Maintenance) 100.0 - 100.0 - -

2019-20 AJY ANR Without Gap (3rd year maintenance) - 100.0 Yes
ANR @ 200 (3rd Year Maintenance) 91.7 8.3 100.0 - -
ANR @ 400 (3rd Year Maintenance) 100.0 - 100.0 - -
ANR @ 600 (3rd Year Maintenance) 100.0 - 100.0 - -
AR (3rd Year Maintenance) 81.3 18.8 100.0 - -
Bald Hill Plantation (3rd year Maintenance) 100.0 - 100.0 - -
Cannel Bank Avenue Plantation (3rd Year
Maintenance)

- 100.0 - -

Food and fodder Plantation (3rd Year
Maintenance)

100.0 - 100.0 - -

Miyawaki Plantation (3rd year maintenance) 100.0 - 100.0 - -
Urban Plantation (3rd Year Maintenance) 100.0 - 100.0 - -

2020-21 AJY ANR @ 200 (2nd Year Maintenance) 100.0 - 100.0 - -
AJY ANR Without Gap  (2nd Year Maintenance) - 100.0 Yes
ANR @ 200 (2nd Year Maintenance) 93.0 7.0 90.6 9.4 -
ANR @ 400 (2nd Year Maintenance) 100.0 - 50.0 50.0 -
ANR @ 800 (2nd year Maintenance) 100.0 - 100.0 - -
ANR @200 -RET (2nd Year Maintenance) 100.0 - 100.0 - -
ANR Without Gap- RET Species (2nd Year
Maintenance)

- 100.0 Yes

AR (2nd Year Maintenance) 100.0 - 92.9 7.1 -
Avenue Plantation (2nd Year Maintenance) 100.0 - - 100.0 -
Bald Hill Plantation (2nd year Maintenance) 100.0 - 100.0 - -
Food & Fodder Plantation (2nd Year Maintenance) 100.0 - 100.0 - -
Food and fodder Plantation (2nd year
Maintenance)

100.0 - 100.0 - -

Miyawaki Plantation (2nd Year Maintenance) 100.0 - 100.0 - -
Urban Plantation (2nd Year Maintenance) 0.0 100.0 -

2021-22 AJY ANR With Gap @ 200 Creation 96.2 3.8 100.0 0.0 -
AJY ANR Without Gap Creation - 100.0 Yes
ANR @ 200 - Tall Tree 100.0 - 100.0 - -
ANR @ 200 (DWARF) 100.0 - - 100.0 -
ANR @ 200 Creation 100.0 - 90.5 9.5 -
ANR @ 400 Creation 100.0 - 75.0 25.0 -
ANR @ 600 Creation 50.0 50.0 50.0 - -
ANR @ 800 Creation 100.0 - 100.0 - -
ANR Without Gap- RET Species (Creation) - 100.0 -
AR Plantation 97.4 2.6 92.1 10.5 -
AR Plantation (DWARF) 100.0 - 100.0 0.0 -
Avenue Plantation 100.0 - 0.0 100.0 -
Bald hill plantation 100.0 - 100.0 0.0 -
Bald Hill Plantation 95.8 4.2 91.3 8.7 -
Food and fodder Plantation 100.0 - 100.0 0.0 -
Miyawaki Plantation 75.0 25.0 100.0 0.0 -
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Year Plantation Models Observe
d

Not
Observe

d

Properly
Maintaine

d

Partly
Maintaine

d

Registere
d

Maintain
ed

Urban Plantation 100.0 - 0.0 100.0 -

Total AJY ANR @ 200 (2nd Year Maintenance) 100.0 - 100.0 - -
AJY ANR With Gap @ 200 Creation 96.2 3.8 100.0 - -
AJY ANR Without Gap  (2nd Year Maintenance) - 100.0 - Yes
AJY ANR Without Gap (3rd year maintenance) - 100.0 - Yes
AJY ANR Without Gap Creation - 100.0 - Yes
ANR @ 200 - Tall Tree 100.0 - 100.0 - -
ANR @ 200 (2nd Year Maintenance) 93.0 7.0 90.6 9.4 -
ANR @ 200 (3rd Year Maintenance) 91.7 8.3 100.0 - -
ANR @ 200 (4th Year Maintenance) 100.0 - 91.7 8.3 -
ANR @ 200 (6th Year Maintenance) 100.0 - 100.0 0.0 -
ANR @ 200 (DWARF) 100.0 - - 100.0 -
ANR @ 200 Creation 100.0 - 90.5 9.5 -
ANR @ 400 (2nd Year Maintenance) 100.0 - 50.0 50.0 -
ANR @ 400 (3rd Year Maintenance) 100.0 - 100.0 - -
ANR @ 400 (4th Year Maintenance) 100.0 - 100.0 - -
ANR @ 400 Creation 100.0 - 75.0 25.0 -
ANR @ 600 (3rd Year Maintenance) 100.0 - 100.0 - -
ANR @ 600 Creation 50.0 50.0 50.0 - -
ANR @ 800 (2nd year Maintenance) 100.0 - 100.0 - -
ANR @ 800 Creation 100.0 - 100.0 - -
ANR @200 -RET (2nd Year Maintenance) 100.0 - 100.0 - -
ANR Without Gap- RET Species (2nd Year
Maintenance)

- 100.0 Yes

ANR Without Gap- RET Species (Creation) - 100.0 -
AR (2nd Year Maintenance) 100.0 - 92.9 7.1 -
AR (3rd Year Maintenance) 81.3 18.8 100.0 - -
AR (4th year Maintenance) 100.0 - 100.0 - -
AR (4th Year Maintenance) 100.0 - 100.0 - -
AR (5th Year Maintenance) 100.0 - 100.0 - -
AR (7th Year Maintenance) 100.0 - 100.0 - -
AR Plantation 97.4 2.6 92.1 10.5 -
AR Plantation (DWARF) 100.0 - 100.0 - -
Avenue Plantation 100.0 - - 100.0 -
Avenue Plantation (2nd Year Maintenance) 100.0 - - 100.0 -
Avenue Plantation (4th year maintenance) 100.0 - - 100.0 -
Bald hill plantation 100.0 - 100.0 - -
Bald Hill Plantation 95.8 4.2 91.3 8.7 -
Bald Hill Plantation (2nd year Maintenance) 100.0 - 100.0 - -
Bald Hill Plantation (3rd year Maintenance) 100.0 - 100.0 - -
Bald Hill Plantation (4th year Maintenance) 100.0 - 100.0 - -
Cannel Bank Avenue Plantation (3rd Year
Maintenance)

- 100.0 - -

Food & Fodder Plantation (2nd Year Maintenance) 100.0 - 100.0 - -
Food & Fodder Plantation (4th Year Maintenance) 100.0 - 100.0 - -
Food and fodder Plantation 100.0 - 100.0 - -
Food and fodder Plantation (2nd year
Maintenance)

100.0 - 100.0 - -

Food and fodder Plantation (3rd Year
Maintenance)

100.0 - 100.0 - -

Miyawaki Plantation 75.0 25.0 100.0 - -
Miyawaki Plantation (2nd Year Maintenance) 100.0 - 100.0 - -
Miyawaki Plantation (3rd year maintenance) 100.0 - 100.0 - -
Urban Plantation 100.0 - 0.0 100.0 -
Urban Plantation (2nd Year Maintenance) - 100.0 -
Urban Plantation (3rd Year Maintenance) 100.0 - 100.0 - -
Total 89.3 10.7 92.0 8.0 Yes
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3.6  Map of Plantation Sites:
Map of the plantation sites observed in 87.2 percent sites, irrespective of year of plantation / maintenance and
plantation model. In case of 2021-22 plantations, map of plantation sites observed in 90.3 percent cases. In rest
of the cases, either map of the plantation site is not observed, or it is not required to be prepared.

Figure 3: Map of Plantation Sites Observed

3.7  Micro Plan Preparation:
Preparation of micro plan under AJY is one of the important aspects. Apart from VSS membership, different
works to be taken up is presented in the micro plan. Discussion with VSS members reveals that micro plan is
prepared for all the AJY sites.

3.8  Treatment Map of Plantation Sites:
Treatment map is observed for 94.91 percent sites where it is required to be prepared, i.e., in case of ANR
conditions, including AJY. In case of 2021-22 plantation, treatment map observed for different plantation models
of most of the sites (95.56 percent) which is presented in figure.

Figure 4: Treatment Map of Plantation Site
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Table 16: Treatment Map by Plantation Models & Year
Year Type of Plantation Observed Not Observed Not Required Total
2015-16 AR (7th Year Maintenance) 0.00 0.00 100.00 100.00
2016-17 ANR @ 200 (6th Year Maintenance) 50.00 50.00 0.00 100.00
2017-18 AR (5th Year Maintenance) 0.00 0.00 100.00 100.00
2018-19 ANR @ 200 (4th Year Maintenance) 100.00 0.00 0.00 100.00

ANR @ 400 (4th Year Maintenance) 0.00 100.00 0.00 100.00
AR (4th year Maintenance) 0.00 0.00 100.00 100.00
AR (4th Year Maintenance) 0.00 0.00 100.00 100.00
Avenue Plantation (4th year maintenance) 0.00 0.00 100.00 100.00
Bald Hill Plantation (4th year Maintenance) 0.00 0.00 100.00 100.00
Food & Fodder Plantation (4th Year Maintenance) 0.00 0.00 100.00 100.00

2019-20 AJY ANR Without Gap (3rd year maintenance) 100.00 0.00 0.00 100.00
ANR @ 200 (3rd Year Maintenance) 91.67 8.33 0.00 100.00
ANR @ 400 (3rd Year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 600 (3rd Year Maintenance) 100.00 0.00 0.00 100.00
AR (3rd Year Maintenance) 0.00 0.00 100.00 100.00
Bald Hill Plantation (3rd year Maintenance) 0.00 0.00 100.00 100.00
Cannel Bank Avenue Plantation (3rd Year
Maintenance)

0.00 0.00 100.00 100.00

Food and fodder Plantation (3rd Year Maintenance) 0.00 0.00 100.00 100.00
Miyawaki Plantation (3rd year maintenance) 0.00 0.00 100.00 100.00
Urban Plantation (3rd Year Maintenance) 0.00 0.00 100.00 100.00

2020-21 AJY ANR @ 200 (2nd Year Maintenance) 100.00 0.00 0.00 100.00
AJY ANR Without Gap (2nd Year Maintenance) 85.71 14.29 0.00 100.00
ANR @ 200 (2nd Year Maintenance) 96.49 3.51 0.00 100.00
ANR @ 400 (2nd Year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 800 (2nd year Maintenance) 100.00 0.00 0.00 100.00
ANR @200 -RET (2nd Year Maintenance) 100.00 0.00 0.00 100.00
ANR Without Gap- RET Species (2nd Year
Maintenance)

100.00 0.00 0.00 100.00

AR (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Avenue Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Bald Hill Plantation (2nd year Maintenance) 0.00 0.00 100.00 100.00
Food & Fodder Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Food and fodder Plantation (2nd year Maintenance) 0.00 0.00 100.00 100.00
Miyawaki Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Urban Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00

2021-22 AJY ANR With Gap @ 200 Creation 100.00 0.00 0.00 100.00
AJY ANR Without Gap Creation 75.00 25.00 0.00 100.00
ANR @ 200 - Tall Tree 100.00 0.00 0.00 100.00
ANR @ 200 (DWARF) 100.00 0.00 0.00 100.00
ANR @ 200 Creation 98.81 1.19 0.00 100.00
ANR @ 400 Creation 100.00 0.00 0.00 100.00
ANR @ 600 Creation 75.00 25.00 0.00 100.00
ANR @ 800 Creation 100.00 0.00 0.00 100.00
ANR Without Gap- RET Species (Creation) 50.00 50.00 0.00 100.00
AR Plantation 0.00 0.00 100.00 100.00
AR Plantation (DWARF) 0.00 0.00 100.00 100.00
Avenue Plantation 0.00 0.00 100.00 100.00
Bald hill plantation 0.00 0.00 100.00 100.00
Bald Hill Plantation 0.00 0.00 100.00 100.00
Food and fodder Plantation 0.00 0.00 100.00 100.00
Miyawaki Plantation 0.00 0.00 100.00 100.00
Urban Plantation 0.00 0.00 100.00 100.00

Total AJY ANR @ 200 (2nd Year Maintenance) 100.00 0.00 0.00 100.00
AJY ANR With Gap @ 200 Creation 100.00 0.00 0.00 100.00
AJY ANR Without Gap  (2nd Year Maintenance) 85.71 14.29 0.00 100.00
AJY ANR Without Gap (3rd year maintenance) 100.00 0.00 0.00 100.00
AJY ANR Without Gap Creation 75.00 25.00 0.00 100.00
ANR @ 200 - Tall Tree 100.00 0.00 0.00 100.00
ANR @ 200 (2nd Year Maintenance) 96.49 3.51 0.00 100.00
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Year Type of Plantation Observed Not Observed Not Required Total
ANR @ 200 (3rd Year Maintenance) 91.67 8.33 0.00 100.00
ANR @ 200 (4th Year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 200 (6th Year Maintenance) 50.00 50.00 0.00 100.00
ANR @ 200 (DWARF) 100.00 0.00 0.00 100.00
ANR @ 200 Creation 98.81 1.19 0.00 100.00
ANR @ 400 (2nd Year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 400 (3rd Year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 400 (4th Year Maintenance) 0.00 100.00 0.00 100.00
ANR @ 400 Creation 100.00 0.00 0.00 100.00
ANR @ 600 (3rd Year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 600 Creation 75.00 25.00 0.00 100.00
ANR @ 800 (2nd year Maintenance) 100.00 0.00 0.00 100.00
ANR @ 800 Creation 100.00 0.00 0.00 100.00
ANR @200 -RET (2nd Year Maintenance) 100.00 0.00 0.00 100.00
ANR Without Gap- RET Species (2nd Year
Maintenance)

100.00 0.00 0.00 100.00

ANR Without Gap- RET Species (Creation) 50.00 50.00 0.00 100.00
AR (2nd Year Maintenance) 0.00 0.00 100.00 100.00
AR (3rd Year Maintenance) 0.00 0.00 100.00 100.00
AR (4th year Maintenance) 0.00 0.00 100.00 100.00
AR (4th Year Maintenance) 0.00 0.00 100.00 100.00
AR (5th Year Maintenance) 0.00 0.00 100.00 100.00
AR (7th Year Maintenance) 0.00 0.00 100.00 100.00
AR Plantation 0.00 0.00 100.00 100.00
AR Plantation (DWARF) 0.00 0.00 100.00 100.00
Avenue Plantation 0.00 0.00 100.00 100.00
Avenue Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Avenue Plantation (4th year maintenance) 0.00 0.00 100.00 100.00
Bald Hill Plantation 0.00 0.00 100.00 100.00
Bald Hill Plantation (2nd year Maintenance) 0.00 0.00 100.00 100.00
Bald Hill Plantation (3rd year Maintenance) 0.00 0.00 100.00 100.00
Bald Hill Plantation (4th year Maintenance) 0.00 0.00 100.00 100.00
Cannel Bank Avenue Plantation (3rd Year
Maintenance)

0.00 0.00 100.00 100.00

Food & Fodder Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Food & Fodder Plantation (4th Year Maintenance) 0.00 0.00 100.00 100.00
Food and fodder Plantation 0.00 0.00 100.00 100.00
Food and fodder Plantation (3rd Year Maintenance) 0.00 0.00 100.00 100.00
Miyawaki Plantation 0.00 0.00 100.00 100.00
Miyawaki Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Miyawaki Plantation (3rd year maintenance) 0.00 0.00 100.00 100.00
Urban Plantation 0.00 0.00 100.00 100.00
Urban Plantation (2nd Year Maintenance) 0.00 0.00 100.00 100.00
Urban Plantation (3rd Year Maintenance) 0.00 0.00 100.00 100.00
Total 60.56 3.25 36.19 100.00

3.9  Sites Having Signboard:
Irrespective of year of plantation and model of plantation, signboard witnessed in 80.5 percent sites. In 4.6
percent sites no signboard observed, whereas in 9.5 percent sites, signboard is not visible, and signboard found
to be in broken condition in 5.3 percent sites.
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Figure 5: Signboard in Plantation Sites

In case of plantation of 2021-22, signboard observed existing in 81.7 percent sites whereas signboard is not
visible in 9.1 percent sites and in 3.7 percent sites it is in broken condition. In about 5.5 percent sites, no
signboard observed existing.

Figure 6: Sites Having Signboard

3.10  Posting of Pillars:
On average, each plantation site (plantation of 2021-22 along with maintenance of previous year’s plantation)
is having 29 pillars with total number of posted pillars amounts to 12,412. Pillar posting excludes avenue
plantation. During the assessment, 20.0 percent pillars (2,454 pillars) of the total posted pillars were assessed
to understand the condition of the pillars. Of the total pillars witnessed, 91.0 percent are in good condition, 4.9
percent are in broken / dilapidated condition, and 4.1 percent pillars are not existing. Pillars are found serially
numbered (96.06 percent sites). Type of pillars posted are RCC pillars (78.89 percent) and stone pillars (21.11
percent). Based on physical observation, it is found that in 98.84 percent plantation sites, total area of plantation
found fully covered, whereas remaining 1.16 percent sites fall under avenue plantation.
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Figure 7: Posting of Pillars & Pillar Condition

Table 17: Posting of Pillars
Year Plantation Model Witnessed

(%)
Well

Conditio
n (%)

Broken
Conditio

n (%)

Not in
Presence

(%)

Total
(%)

2015-16 AR (7th Year Maintenance) 37.78 100.00 0.00 0.00 100.00
2016-17 ANR @ 200 (6th Year Maintenance) 19.80 65.00 10.00 25.00 100.00
2017-18 AR (5th Year Maintenance) 23.08 100.00 0.00 0.00 100.00
2018-19 ANR @ 200 (4th Year Maintenance) 19.48 89.60 8.09 2.31 100.00

ANR @ 400 (4th Year Maintenance) 10.48 63.64 0.00 36.36 100.00
AR (4th year Maintenance) 19.69 64.00 8.00 28.00 100.00
Bald Hill Plantation (4th year Maintenance) 19.82 95.45 4.55 0.00 100.00
Food & Fodder Plantation (4th Year Maintenance) 27.27 100.00 0.00 0.00 100.00

2019-20 AJY ANR Without Gap (3rd year maintenance) 20.20 87.50 7.50 5.00 100.00
ANR @ 200 (3rd Year Maintenance) 19.79 93.18 4.55 2.27 100.00
ANR @ 400 (3rd Year Maintenance) 18.42 71.43 0.00 28.57 100.00
ANR @ 600 (3rd Year Maintenance) 20.59 100.00 0.00 0.00 100.00
AR (3rd Year Maintenance) 20.39 93.65 0.00 6.35 100.00
Bald Hill Plantation (3rd year Maintenance) 17.39 100.00 0.00 0.00 100.00
Food and fodder Plantation (3rd Year Maintenance) 22.22 100.00 0.00 0.00 100.00
Miyawaki Plantation (3rd year maintenance) 20.00 100.00 0.00 0.00 100.00
Urban Plantation (3rd Year Maintenance) 22.22 83.33 16.67 0.00 100.00

2020-21 AJY ANR @ 200 (2nd Year Maintenance) 20.00 80.00 10.00 10.00 100.00
AJY ANR Without Gap  (2nd Year Maintenance) 20.29 88.89 8.08 3.03 100.00
ANR @ 200 (2nd Year Maintenance) 18.96 89.29 4.46 6.25 100.00
ANR @ 400 (2nd Year Maintenance) 18.75 100.00 0.00 0.00 100.00
ANR @ 800 (2nd year Maintenance) 22.22 100.00 0.00 0.00 100.00
ANR @200 -RET (2nd Year Maintenance) 19.18 100.00 0.00 0.00 100.00
ANR Without Gap- RET Species (2nd Year
Maintenance)

19.84 88.00 8.00 4.00 100.00

AR (2nd Year Maintenance) 19.68 95.35 2.33 2.33 100.00
Bald Hill Plantation (2nd year Maintenance) 20.26 95.74 4.26 0.00 100.00
Food & Fodder Plantation (2nd Year Maintenance) 21.05 100.00 0.00 0.00 100.00
Food and fodder Plantation (2nd year Maintenance) 19.03 95.35 2.33 2.33 100.00
Miyawaki Plantation (2nd Year Maintenance) 23.08 100.00 0.00 0.00 100.00
Urban Plantation (2nd Year Maintenance) 20.00 50.00 50.00 0.00 100.00

2021-22 AJY ANR With Gap @ 200 Creation 18.82 89.57 6.64 3.79 100.00
AJY ANR Without Gap Creation 20.17 81.44 9.28 9.28 100.00
ANR @ 200 - Tall Tree 25.00 100.00 0.00 0.00 100.00
ANR @ 200 (DWARF) 25.00 100.00 0.00 0.00 100.00
ANR @ 200 Creation 20.02 94.13 4.73 1.14 100.00
ANR @ 400 Creation 19.61 84.00 6.00 10.00 100.00
ANR @ 600 Creation 20.75 63.64 0.00 36.36 100.00
ANR @ 800 Creation 20.00 100.00 0.00 0.00 100.00
ANR Without Gap- RET Species (Creation) 13.16 100.00 0.00 0.00 100.00
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Year Plantation Model Witnessed
(%)

Well
Conditio

n (%)

Broken
Conditio

n (%)

Not in
Presence

(%)

Total
(%)

AR Plantation 20.98 95.57 2.53 1.90 100.00
AR Plantation (DWARF) 21.43 100.00 0.00 0.00 100.00
Bald Hill Plantation 20.87 94.06 4.95 0.99 100.00
Food and fodder Plantation 19.61 100.00 0.00 0.00 100.00
Miyawaki Plantation 19.70 100.00 0.00 0.00 100.00
Urban Plantation 25.00 100.00 0.00 0.00 100.00

Total AJY ANR @ 200 (2nd Year Maintenance) 20.00 80.00 10.00 10.00 100.00
AJY ANR With Gap @ 200 Creation 18.82 89.57 6.64 3.79 100.00
AJY ANR Without Gap  (2nd Year Maintenance) 20.29 88.89 8.08 3.03 100.00
AJY ANR Without Gap (3rd year maintenance) 20.20 87.50 7.50 5.00 100.00
AJY ANR Without Gap Creation 20.17 81.44 9.28 9.28 100.00
ANR @ 200 - Tall Tree 25.00 100.00 0.00 0.00 100.00
ANR @ 200 (2nd Year Maintenance) 18.96 89.29 4.46 6.25 100.00
ANR @ 200 (3rd Year Maintenance) 19.79 93.18 4.55 2.27 100.00
ANR @ 200 (4th Year Maintenance) 19.48 89.60 8.09 2.31 100.00
ANR @ 200 (6th Year Maintenance) 19.80 65.00 10.00 25.00 100.00
ANR @ 200 (DWARF) 25.00 100.00 0.00 0.00 100.00
ANR @ 200 Creation 20.02 94.13 4.73 1.14 100.00
ANR @ 400 (2nd Year Maintenance) 18.75 100.00 0.00 0.00 100.00
ANR @ 400 (3rd Year Maintenance) 18.42 71.43 0.00 28.57 100.00
ANR @ 400 (4th Year Maintenance) 10.48 63.64 0.00 36.36 100.00
ANR @ 400 Creation 19.61 84.00 6.00 10.00 100.00
ANR @ 600 (3rd Year Maintenance) 20.59 100.00 0.00 0.00 100.00
ANR @ 600 Creation 20.75 63.64 0.00 36.36 100.00
ANR @ 800 (2nd year Maintenance) 22.22 100.00 0.00 0.00 100.00
ANR @ 800 Creation 20.00 100.00 0.00 0.00 100.00
ANR @200 -RET (2nd Year Maintenance) 19.18 100.00 0.00 0.00 100.00
ANR Without Gap- RET Species (2nd Year
Maintenance)

19.84 88.00 8.00 4.00 100.00

ANR Without Gap- RET Species (Creation) 13.16 100.00 0.00 0.00 100.00
AR (2nd Year Maintenance) 19.68 95.35 2.33 2.33 100.00
AR (3rd Year Maintenance) 20.39 93.65 0.00 6.35 100.00
AR (4th year Maintenance) 19.69 64.00 8.00 28.00 100.00
AR (4th Year Maintenance) 20.00 100.00 0.00 0.00 100.00
AR (5th Year Maintenance) 23.08 100.00 0.00 0.00 100.00
AR (7th Year Maintenance) 37.78 100.00 0.00 0.00 100.00
AR Plantation 20.98 95.57 2.53 1.90 100.00
AR Plantation (DWARF) 21.43 100.00 0.00 0.00 100.00
Bald Hill Plantation 20.87 94.06 4.95 0.99 100.00
Bald Hill Plantation (2nd year Maintenance) 20.26 95.74 4.26 0.00 100.00
Bald Hill Plantation (3rd year Maintenance) 17.39 100.00 0.00 0.00 100.00
Bald Hill Plantation (4th year Maintenance) 19.82 95.45 4.55 0.00 100.00
Food & Fodder Plantation (2nd Year Maintenance) 21.05 100.00 0.00 0.00 100.00
Food & Fodder Plantation (4th Year Maintenance) 27.27 100.00 0.00 0.00 100.00
Food and fodder Plantation 19.61 100.00 0.00 0.00 100.00
Food and fodder Plantation (2nd year Maintenance) 19.03 95.35 2.33 2.33 100.00
Food and fodder Plantation (3rd Year Maintenance) 22.22 100.00 0.00 0.00 100.00
Miyawaki Plantation 19.70 100.00 0.00 0.00 100.00
Miyawaki Plantation (2nd Year Maintenance) 23.08 100.00 0.00 0.00 100.00
Miyawaki Plantation (3rd year maintenance) 20.00 100.00 0.00 0.00 100.00
Urban Plantation 25.00 100.00 0.00 0.00 100.00
Urban Plantation (2nd Year Maintenance) 20.00 50.00 50.00 0.00 100.00
Urban Plantation (3rd Year Maintenance) 22.22 83.33 16.67 0.00 100.00
Total 19.77 90.99 4.93 4.07 100.00

In case of plantation of 2021-22, average number of pillars posted per site is about 28 with total posting of 6,147
pillars (excluding avenue plantation). Of the total 20.0 percent pillars (1,228 pillars) witnessed, 91.9percent are
in good condition, 4.9 percent are in broken / dilapidated condition, and 3.2percent pillars are not existing. In
majority sites, pillars are made up of RCC and found serially numbered.
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3.11  SMC Works in Plantation Sites:
Different soil moisture conservation works observed in different plantation sites, among which staggered trench
is more prominent (85.2 percent sites). Other SMC measures observed are percolation pits (in 2.3 percent sites),
half-moon trench (1.8 percent sites), LBCD (5.6 percent sites) and other SMC measures in 2.1 percent sites. In
9.3 percent sites, no SMC activities observed, or it is not applicable for that plantation sites. In 5.1 percent sites,
more than one SMC measures found taken up. It indicates that SMC measures have been taken for better plant
survival and enriching the soil moisture with topsoil restoration. SMC interventions have been taken up in both
new plantations and maintenance sites.

Table 18: SMC Activities in Different Plantation Sites.
Nature of Plantation Staggered

Trench
Percolatio

n Pit
Half

Moon
Trench

LBCD Other Total

AJY ANR @ 200 (2nd Year Maintenance) 1 1
AJY ANR With Gap @ 200 Creation 24 2 26
AJY ANR Without Gap (2nd Year Maintenance) 13 3 16
AJY ANR Without Gap (3rd year maintenance) 4 4
AJY ANR Without Gap Creation 10 1 2 1 14
ANR @ 200- Tall Tree 1 1
ANR @ 200 (2nd Year Maintenance) 53 3 3 1 60
ANR @ 200 (3rd Year Maintenance) 20 1 2 1 24
ANR @ 200 (4th Year Maintenance) 23 23
ANR @ 200 (6th Year Maintenance) 2 2
ANR @ 200 (DWARF) 1 1
ANR @ 200 Creation 82 3 1 3 3 92
ANR @ 400 (2nd Year Maintenance) 2 1 3
ANR @ 400 (3rd Year Maintenance) 1 1
ANR @ 400 Creation 3 1 3 1 8
ANR @ 600 Creation 4 4
ANR @ 800 (2nd year Maintenance) 1 1
ANR @ 800 Creation 1 1
ANR @200-RET (2nd Year Maintenance) 2 2
ANR Without Gap- RET Species (2nd Year
Maintenance)

4 1 5

AR (2nd Year Maintenance) 10 10
AR (3rd Year Maintenance) 12 2 14
AR (4th year Maintenance) 1 1
AR (5th Year Maintenance) 1 1
AR (7th Year Maintenance) 1 1
AR Plantation 31 2 33
AR Plantation (DWARF) 2 2
Avenue Plantation 1 1 2
Bald Hill Plantation 26 3 1 1 31
Bald Hill Plantation (2nd year Maintenance) 12 12
Bald Hill Plantation (3rd year Maintenance) 1 1
Bald Hill Plantation (4th year Maintenance) 5 1 6
Food & Fodder Plantation (4th Year Maintenance) 1 1
Food and fodder Plantation 3 3
Food and fodder Plantation (2nd year Maintenance) 6 6
Food and fodder Plantation (3rd Year Maintenance) 1 1
Urban Plantation 1 1
Urban Plantation (2nd Year Maintenance) 1 1 2
Total 367 10 7 24 9 417



Evaluation of CAMPA, 2021-22

Page | 35

3.12  Extent of Siltation:
In different plantation sites, SMC works have been taken up to arrest topsoil erosion and improve soil moisture
regime. It is observed that the created structures have been beneficial in minimizing soil erosion in the sites by
arresting it in-situ. In case of half / full moon trenches, percentage of soil deposit is higher in comparison to other
structures. Further, by plantation types, reduction in extent of siltation observed comparatively higher in case
of Urban Plantation than other type of plantations.

Table 19: Extent of Siltation
Extent of Siltation (%) No. Mean Minimum Maximum
SMC- Staggered Trench 342 23.96 0.10 90.00
SMC- Percolation Pit 8 33.75 20.00 60.00
SMC-Half Moon Trench 4 32.50 15.00 80.00
SMC- LBCD 19 29.74 10.00 60.00
Total 373 24.19 0.10 90.00

Figure 8: Siltation / Sediment Deposit (%)

3.13 Canopy Cover:
As the plants are at their early stages of growth, average canopy cover; irrespective of plantation types, year of
plantation and species found to be 32.66 percent (plantation year 2021-22). Canopy cover found to be relatively
higher for the plantations taken up in previous years, but maintenance support provided during the APO 2021-
22. Difference in canopy cover observed in different plantation sites for the same year of planation as it is
dependent upon micro climatic and ecosystem conditions along with type of species planted.

Table 20: Canopy Cover (%) by Year of Plantation
Year of Plantation No. of Sites Mean Minimum Maximum
2015-16 2 70.0 70.0 70.0
2016-17 2 55.0 40.0 70.0
2017-18 1 80.0 80.0 80.0
2018-19 34 42.8 10.0 80.0
2019-20 51 39.9 5.0 90.0
2020-21 124 41.0 5.0 90.0
2021-22 217 32.8 5.0 100.0
Total 431 37.2 5.00 100.00

Table 21: Canopy Cover (%) by Component
Component of Plantation No. of Sites Mean Minimum Maximum
AJY 57 47.4 5.0 80.0
CA/PCA 60 32.8 5.0 80.0
NPV 80% 306 36.0 5.0 100.0
SSWLMP 8 40.4 15.0 60.0
Total 431 37.2 5.00 100.00
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Figure 9: Canopy Cover by Year and Component (%)

Table 22: Canopy Cover by Plantation Models
Canopy Coverage (%)

Type of Plantation No. of
Sites

Mean Min Max

AJY ANR @ 200 (2nd YearMaintenance) 1 25.0 25.0 25.0
AJY ANR With Gap @ 200 Creation 26 30.8 5.0 60.0
AJY ANR Without Gap  (2nd Year Maintenance) 14 66.1 40.0 80.0
AJY ANR Without Gap (3rd year maintenance) 4 60.0 50.0 70.0
AJY ANR Without Gap Creation 12 59.2 40.0 80.0
ANR @ 200 - Tall Tree 1 10.0 10.0 10.0
ANR @ 200 (2nd Year Maintenance) 57 36.5 10.0 70.0
ANR @ 200 (3rd Year Maintenance) 24 37.3 10.0 80.0
ANR @ 200 (4th Year Maintenance) 24 43.1 10.0 80.0
ANR @ 200 (6th Year Maintenance) 2 55.0 40.0 70.0
ANR @ 200 (DWARF) 1 40.0 40.0 40.0
ANR @ 200 Creation 84 30.3 5.0 70.0
ANR @ 400 (2nd Year Maintenance) 2 35.0 10.0 60.0
ANR @ 400 (3rd Year Maintenance) 1 35.0 35.0 35.0
ANR @ 400 (4th Year Maintenance) 1 50.0 50.0 50.0
ANR @ 400 Creation 4 44.3 22.0 65.0
ANR @ 600 (3rd Year Maintenance) 1 45.0 45.0 45.0
ANR @ 600 Creation 4 21.3 10.0 40.0
ANR @ 800 (2nd year Maintenance) 1 40.0 40.0 40.0
ANR @ 800 Creation 1 25.0 25.0 25.0
ANR @200 -RET (2nd Year Maintenance) 2 30.0 30.0 30.0
ANR WithoutGap- RET Species (2nd Year Maintenance) 6 60.0 40.0 80.0
ANR Without Gap- RET Species (Creation) 2 70.0 70.0 70.0
AR (2nd Year Maintenance) 14 38.6 5.0 70.0
AR (3rd Year Maintenance) 16 35.0 5.0 90.0
AR (4th year Maintenance) 1 25.0 25.0 25.0
AR (4th Year Maintenance) 1 75.0 75.0 75.0
AR (5th Year Maintenance) 1 80.0 80.0 80.0
AR (7th Year Maintenance) 2 70.0 70.0 70.0
AR Plantation 39 26.0 5.0 65.0
AR Plantation (DWARF) 2 25.0 10.0 40.0
Avenue Plantation 2 17.5 15.0 20.0
Avenue Plantation (2nd Year Maintenance) 1 15.0 15.0 15.0
Avenue Plantation (4th year maintenance) 1 10.0 10.0 10.0
Bald hill plantation 3 13.3 10.0 20.0
Bald Hill Plantation 24 28.2 10.0 70.0
Bald Hill Plantation (2nd year Maintenance) 10 40.5 10.0 70.0
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Canopy Coverage (%)
Type of Plantation No. of

Sites
Mean Min Max

Bald Hill Plantation (3rd year Maintenance) 1 40.0 40.0 40.0
Bald Hill Plantation (4th year Maintenance) 5 40.0 20.0 65.0
Cannel Bank Avenue Plantation (3rd Year Maintenance) 1 40.0 40.0 40.0
Food & Fodder Plantation (2nd Year Maintenance) 2 14.0 13.0 15.0
Food & Fodder Plantation (4th Year Maintenance) 1 60.0 60.0 60.0
Food and fodder Plantation 3 25.0 10.0 50.0
Food and fodder Plantation (2nd year Maintenance) 11 32.5 10.0 60.0
Food and fodder Plantation (3rd Year Maintenance) 1 40.0 40.0 40.0
Miyawaki Plantation 8 85.6 40.0 100.0
Miyawaki Plantation (2nd Year Maintenance) 2 85.0 80.0 90.0
Miyawaki Plantation (3rd year maintenance) 1 90.0 90.0 90.0
Urban Plantation 1 10.0 10.0 10.0
Urban Plantation (2nd Year Maintenance) 1 10.0 10.0 10.0
Urban Plantation (3rd Year Maintenance) 1 50.0 50.0 50.0
Total 431 37.2 5.0 100.0

Table 23: Canopy Cover (%) of 2021-22 Plantation
Plantation Models (2021-22) No. of Sites Mean Min. Max.
AJY ANR With Gap @ 200 Creation 26 30.8 5.0 60.0
AJY ANR Without Gap Creation 12 59.2 40.0 80.0
ANR @ 200 - Tall Tree 1 10.0 10.0 10.0
ANR @ 200 (DWARF) 1 40.0 40.0 40.0
ANR @ 200 Creation 84 30.3 5.0 70.0
ANR @ 400 Creation 4 44.3 22.0 65.0
ANR @ 600 Creation 4 21.3 10.0 40.0
ANR @ 800 Creation 1 25.0 25.0 25.0
ANR Without Gap- RET Species (Creation) 2 70.0 70.0 70.0
AR Plantation 39 26.0 5.0 65.0
AR Plantation (DWARF) 2 25.0 10.0 40.0
Avenue Plantation 2 17.5 15.0 20.0
Bald hill plantation 3 13.3 10.0 20.0
Bald Hill Plantation 24 28.2 10.0 70.0
Food and fodder Plantation 3 25.0 10.0 50.0
Miyawaki Plantation 8 85.6 40.0 100.0
Urban Plantation 1 10.0 10.0 10.0
Total 217 32.8 5.0 100.0

3.14 Plant Protection Measures:
Different plant protection measures were taken to ensure greater survival of plants and protecting it from
animals and other type of damages. Among the protection measures, “watch and ward” is the most common
(98.6 percent) method adopted in different sites. Other plant protection measures taken are green fencing (5.1
percent), barbed fencing (25.8 percent), bamboo / twig fencing (20.4 percent), and cow foot trench (1.2
percent). Solar fencing (0.5 percent) and stone fencing (0.9 percent) are also observed in specific sites.

Table 24: Plant Protection Measures by Plantation Models (% Sites)
Plantation Models (2021-22) Watch

&
Ward

Green
Fencing

Barbed
Fencing

Bamboo
/ Twig
Fencing

Stone
Fencing

Solar
Fencing

Cow
Foot

Trench

Other

AJY ANR With Gap @ 200
Creation

100.0 7.7 23.1 15.4 - - - -

AJY ANR Without Gap Creation 100.0 - - - - - - -
ANR @ 200- Tall Tree 100.0 100.0 - - - - - -
ANR @ 200 (DWARF) 100.0 - 100.0 - - - - -
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Plantation Models (2021-22) Watch
&

Ward

Green
Fencing

Barbed
Fencing

Bamboo
/ Twig
Fencing

Stone
Fencing

Solar
Fencing

Cow
Foot

Trench

Other

ANR @ 200 Creation 100.0 8.3 17.9 25.0 2.4 - 1.2 -
ANR @ 400 Creation 100.0 - 25.0 25.0 - - 50.0 -
ANR @ 600 Creation 100.0 - - 25.0 - - - -
ANR @ 800 Creation 100.0 - - 100.0 - - - -
ANR Without Gap- RET Species
(2nd Year Maintenance)

100.0 - - - - - - -

ANR Without Gap- RET Species
(Creation)

100.0 - 100.0 - - - - -

AR Plantation 100.0 5.1 33.3 43.6 - - - -
AR Plantation (DWARF) 100.0 - 100.0 - - - - -
Avenue Plantation 100.0 - - - - - - 50.0
Bald Hill Plantation 100.0 29.6 44.4 37.0 3.7 - - -
Bald Hill Plantation (2nd year
Maintenance)

100.0 - 100.0 - - - - -

Food and fodder Plantation 100.0 - 66.7 33.3 - - - -
Miyawaki Plantation 87.5 - 62.5 12.5 - - - -
Urban Plantation 100.0 - - - - - - -

3.15 Plant Survival Rate:
Plant survival rate varies by type of plantation, year of plantation and by forest division / range. Overall plant
survival rate, irrespective of new plantation or maintenance, covering all these parameters, found to be 92.69
percent, with highest survival in Bhadrak WL (98.46 percent) and lowest in Sambalpur (80.94 percent).
Irrespective of plantation categories, plant survival rate found to be 92.69 percent, based on plot specific
assessment. In some plots, no casualty is observed after replacement.

Figure 10: Plant Survival by Plantation Year
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Table 25: Plant Survival Rate
Division 2018-19 2019-20 2020-21 2021-22

Angul 86.7 89.9 94.6 93.3

Athagarh 91.6 91.9

Athamallik 93.4 93.8 96.9 96.8

Balangir 91.7 92.7 91.8

Balasore WL 90.3 91.7

Baliguda 95.7 92.9 94.6 95

Bamra WL 88 93.6 93

Baragarh 84.2 89.2

Baripada 94.7 95.2 97.8 96.2

Berhampur 96.9 96.9 97

Bhadrakh WL 96.9 100

Bonai 93 95.8

Boudh 93.4 92.7 93.7 93.9

Chandaka 95 94.4

Chilika WL 84.1 73.2 84.1 87.7

CT FD, BBSR 76.9 96.7

Cuttack 93.4 91.2 93.1

Deogarh 68.3 79.8 92.6

Dhenkanal 87.7 93.7 93.5

Ghumsar (S) 96.3 95.5 96.1

Ghumsar (N) 95.9 95.5 96.5

Jeypore 93.8 92.7

Jharsuguda 72.3 74.8 76 91.7

Kalahandi (S) 90 91.1

Kalahandi(N) 94.4 94.1 93.1

Karanjia 93.8 91.4 90.8 92.7

Keonjhar 95 95.9 83.2

Keonjhar WL 96.9 87.5 93.5

Khariar 95.6 81.5 98.4 98.2

Khordha 94.4 86.7 87.7 92.7

Koraput 91.7 91.2 93.1

Malkangiri 78.3 68.5 88.1

Nabarangpur 74 93.9 97.1

Nayagarh 81 78.4 91.9

Paralakemundi 95.1 96.5 96.1

Phulbani 84.5 95.6

Puri WL 90.7 87.5 87.6

Rairakhol 90.4 90.6 92.7

Rairangpur 91.4 94.3 96.1 96.8

Rajnagar WL 97.9 95.3 95.6

Rayagada 92 96.1 94.5

Rourkela 87.7 82.9 93.5
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Division 2018-19 2019-20 2020-21 2021-22

Sambalpur 74.7 81 79.8

Subarnapur 90.1 94.9 93

Sunabeda WL 95.1 95.5

Sundargarh 92 94.9 94.8 96

Total 92.1 88.2 91.2 93.2

Survival rate of plants in different plantation sites and by forest division / ranges differs by type of plantation.
Division wise plant survival rate is presented in the matrix.

Figure 11: Plant Survival Rate (%)

Based on the rate of survival, plantation sites were grouped in to two broad categories, i.e., survival rate above
and below the 85.0 percent benchmark, and 90.0 percent benchmark. Of the total 46 divisions, three wo
divisions reflect plant survival below 85.0 percent, i.e., Sambalpur (80.94 percent), Chilika WL (84.09 percent),
and Deogarh (83.18 percent). Excluding Sambalpur, Chilika, and Deogarh, there are 6 other divisions where plant
survival is below 90.0 percent, i.e., Bargarh (88.12 percent), Jharsuguda (85.92 percent), Karanjia (89.63
percent), Malkangiri (88.81 percent), Nayagarh (88.45 percent), and Puri WL (87.96 percent).
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Figure 12: Plant Survival Rate; 85 % & 90 % Benchmark



Evaluation of CAMPA, 2021-22

Page | 42

Figure 13: Plant Survival by Plantation Models

3.16  Height of Plants:
In different sample plots of selected sites, height and GBH / GCH of plants were measured to understand the
growth of plants. The growth of the plants normally varies by plant types and dependent upon several additional
factors like soil profile of the plantation sites, suitability of local environment for the growth of the plants, soil-
moisture conditions etc. The mean maximum height of the plants planted in 2021-22 found differing by species
across different plantation models. For plantation activities taken up during 2021-22, the mean maximum height
of the plants, irrespective of other parameters, i.e., plantation models, forest division, forest range, plant type
etc. found to be 2.5 meter, and the mean minimum height measured to be 1.5 meter.
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Figure 14: Plant Height

3.16.1 Plant Height by Plantation / Maintenance Year:
Height of plants by year of plantation reflects gradual decrease in height of the plants by year of plantation,
irrespective of plant species and type of plantation, excluding the year 2018-19. The mean maximum height of
the plans planted maintained in the year 2018-19 seems to have better growth in comparison to plants planed
in 2016-17 and 2017-18. As soil characteristics along with environment / climatic factors play an important role
in growth of the plants, along with age of the seedling / sapling, still It can be assumed that better care has been
helpful to ensure a better growth of plants.

Table 26: Plant Height by Plantation / Maintenance Year
Plantation / Maintenance Year Mean Max. Height (Mt.) Mean Min. Height (Mt.)
2015-16 11.0 8.0
2016-17 4.3 2.8
2017-18 4.1 1.4
2018-19 4.2 2.2
2019-20 3.1 1.8
2020-21 3.0 1.7
2021-22 2.5 1.5
Total 2.8 1.6
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Figure 15: Plant Height, 2021-22 Plantation

Table 27: Height of Plants in Different Sites
Type of Plantation Mean

Max.
Height
(Mt.)

Mean
Min.

Height
(Mt.)

AJY ANR @ 200 Creation 1.7 0.6
AJY ANR Plantation @ 200 1.9 1.1
ANR @ 200 Creation 2.4 1.3
ANR @ 200 Creation (RET Species) 3.0 0.5
ANR @ 200 With Gap Plantation 1.2 0.9
ANR Plantation @ 200 2.6 1.1
ANR Plantation @ 200 (2nd Year Maintenance) 2.5 1.6
ANR Plantation @ 200 (3rd Year Maintenance) 4.4 2.9
ANR Plantation @ 200 (4th Year Maintenance) 4.2 2.3
ANRPlantation @ 400 1.7 1.0
ANR Plantation @ 600 2.2 1.0
AR Plantation 2.5 1.4
AR Plantation (2nd Year Maintenance) 4.1 2.3
AR Plantation (3rd Year Maintenance) 3.0 2.3
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Type of Plantation Mean
Max.

Height
(Mt.)

Mean
Min.

Height
(Mt.)

AR Plantation (7th Year Maintenance) 14.0 13.0
Avenue Plantation 3.5 4.2
Bald Hill Plantation 3.6 1.6
Bald Hill Plantation (4th Year Maintenance) 7.1 3.1
Bamboo Plantation (3rd Year Maintenance) 6.0 3.0
CA ANR @ 200 Creation 1.5 1.0
CA ANR Plantation@ 200(2nd Year Maintenance) 2.9 0.7
CA ANR Plantation @ 200 4.5 1.2
CA ANR Plantation @ 200 (2nd Year Maintenance) 2.1 1.6
CA ANR Plantation @ 400 2.5 1.7
CA ANR Plantation @ 400 (2nd Year Maintenance) 2.7 1.3
CA ANR Plantation @ 400 (3rd Year Maintenance) 2.6 2.2
CA ANR Plantation @ 600 2.8 2.1
CA ANRPlantation @ 800 (2nd year Maintenance) 2.4 1.5
CA AR Plantation 2.1 1.0
CA AR Plantation (5th Year Maintenance) 4.8 1.1
CA Bald Hill Plantation 2.8 1.0
CA Bald Hill Plantation (2nd Year Plantation) 3.5 2.8
Fruit & Fodder Plantation 1.5 1.0
Fruit & Fodder Plantation (2nd Year Maintenance) 3.7 2.4
Fruit & Fodder Plantation (4th Year Maintenance) 5.3 2.7
Miyawaki Plantation 4.2 3.2
Protection of RET species, 2nd year maintenance 3.2 2.7
Urban Plantation 12.2 1.5
Total 3.0 1.6

3.17  Plant GBH / GCH:
Like height of the plants, GBH / GCH of the plants also vary by year, mode of plantation and type of species.
Mean maximum GBH / GCH of the plant, irrespective of year of plantation. Mode of plantation, and species
found to be 14.0 cm and mean minimum GBH / GCH found to be 8.4 cm. Similarly, mean maximum, and mean
minimum GBH / GCH of the plants planted in the year 2021-22 found to be 12.5 cm and 7.8 cm respectively.
Plants under maintenance for previous year plantation found to be higher than plants of 2021-22 for obvious
reasons of age of the plant. The mean maximum and minimum GBH / GCH of the plants, irrespective of species
by plantation categories and model of plantation is presented in figure.

Figure 16: Mean Maximum & Minimum GBH / GCH
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Figure 17: Plant GBH / GCH
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3.17.1 Plant GBH / GCH by Plantation / Maintenance Year:
GBH / GCH of plants by year of plantation reflects gradual decrease in grith of the plants by year of plantation,
irrespective of plant species and type of plantation, excluding the year 2017-18 and 2018-19. The mean
maximum GBH found for the plantation / maintenance for the year 2015-16 and lowest for 2021-22.

Table 28: Plant GBH / GCH by Plantation / Maintenance Year
Plantation / Maintenance Year Mean Max GBH/ GCH (Cm) Mean Min. GBH/GCH (Cm)
2015-16 45.5 28.0
2016-17 20.0 11.4
2017-18 20.7 8.1
2018-19 19.7 11.0
2019-20 16.3 9.4
2020-21 15.1 8.8
2021-22 12.5 7.8
Total 14.0 8.4

Table 29: Plant Height and GBH / GCH
Plantation Model (2021-22) Mean Max.

Height (Mt.)
Mean Min.
Height (Mt.)

Mean Max
GBH/ CBH

(cm)

Mean Min.
GBH / CBH

(cm)
AJY ANR With Gap @ 200 Creation 2.0 1.0 10.8 6.2
ANR @ 200 - Tall Tree 1.4 0.5 7.6 4.4
ANR @ 200 (DWARF) 2.1 1.3 7.3 5.0
ANR @ 200 Creation 2.3 1.3 11.5 7.1
ANR @ 400 Creation 2.2 1.4 9.3 6.5
ANR @ 600 Creation 2.5 1.7 8.9 5.8
ANR @ 800 Creation 2.5 0.7 13.5 5.5
AR Plantation 2.4 1.4 12.3 8.0
AR Plantation (DWARF) 1.5 0.8 6.9 4.4
Avenue Plantation 3.1 2.0 14.6 9.1
Bald hill plantation 2.2 1.1 14.1 8.6
Bald Hill Plantation 3.0 1.6 13.9 8.4
Bald Hill Plantation (2nd year Maintenance) 1.5 1.3 7.3 6.1
Food and fodder Plantation 2.1 0.7 13.4 6.0
Miyawaki Plantation 4.2 3.1 19.7 14.3
Urban Plantation 1.1 0.5 7.0 4.7
Total 2.5 1.5 12.5 7.8

Table 30: Plant Height and GBH / GCH by FD
Forest Division (Plantation 2021-22) Max. Height

(Mt.)
Min. Height

(Mt.)
Max GBH/ CBH

(cm)
Min. GBH/CBH

(cm)
Angul 1.7 0.6 11.1 5.2
Athagarh 2.0 0.7 10.2 5.4
Athamallik 1.8 1.1 7.1 5.3
Balangir 1.9 1.3 9.6 7.3
Balasore WL 2.3 1.9 14.4 10.3
Baliguda 3.0 1.3 12.4 7.4
Bamra WL 2.0 1.2 9.0 6.7
Baragarh 2.5 1.4 11.5 7.7
Baripada 2.5 1.0 16.0 8.3
Berhampur 3.2 1.8 13.9 7.9
Bhadrakh WL 4.3 3.2 18.0 11.7
Bonai 1.8 1.2 8.6 6.9
Boudh 2.7 1.0 9.3 5.4
Chandaka 2.4 1.6 13.0 9.7
Chilika WL 2.9 1.7 9.8 6.8
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Forest Division (Plantation 2021-22) Max. Height
(Mt.)

Min. Height
(Mt.)

Max GBH/ CBH
(cm)

Min. GBH/CBH
(cm)

CT FD, BBSR 2.3 1.3 11.3 7.7
Cuttack 2.1 0.7 12.9 5.7
Deogarh 2.7 1.9 9.0 6.4
Dhenkanal 4.3 3.5 14.4 13.1
Ghumasar south 2.4 1.1 15.9 9.4
Ghumasura North 2.6 1.4 14.5 7.8
Jeypore 2.1 0.7 13.4 6.2
Jharsuguda 2.0 1.2 10.8 7.0
Kalahandi (S) 1.7 0.7 12.5 6.1
Kalahandi(N) 1.8 0.6 12.3 5.7
Karanjia 3.1 2.2 14.6 10.3
Keonjhar 3.0 1.1 16.1 7.1
Keonjhar WL 2.0 0.7 9.7 4.7
Khariar 3.1 2.0 12.1 8.9
Khordha 3.6 1.7 16.1 8.0
Koraput 2.4 0.9 13.2 6.1
Malkangiri 3.0 2.0 16.0 9.3
Nabarangpur 3.0 2.1 15.5 10.6
Nayagarh 2.0 1.1 10.7 6.0
Paralakemundi 2.1 1.1 13.2 8.5
Phulbani 2.0 0.6 11.4 6.0
Puri WL 5.1 1.4 16.5 8.0
Rairakhol 1.9 1.2 9.3 6.5
Rairangpur 3.7 3.0 20.7 17.1
Rajnagar WL 3.1 1.2 14.0 8.5
Rayagada 3.7 2.8 14.2 11.1
Rourkela 2.5 1.7 10.9 7.0
Sambalpur 3.0 2.3 11.8 9.3
Subarnapur 2.1 1.2 9.9 7.4
Sunabeda WL 2.0 1.1 13.8 7.7
Sundargarh 2.6 1.8 10.9 6.1
Total 2.5 1.5 12.5 7.8

3.18  Natural Species:
In the plantation sites, growth of different nature species was observed like Akasia, Bada Chakunda, Bamboo,
Fashi, Gambhari, Jamu, Karanja etc. Average number of natural species observed is 8 which varies by site. Type
of natural species observed by category of plantation are presented in the matrix.

Figure 18: Average Natural Species by Plantation Components
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Natural species observed in most of the sites where ANR activities have been taken up. Natural species also
observed in different other sites like bald hill plantation, Miyawaki, sites under maintenance (different years)
and in AR sites. Average number of natural species, irrespective of site characteristics (creation maintenance)
and model of plantation, found to be 8. Average number of natural species in ANR Without Gap, RET Species
(Creation) found to be high, i.e., about 54. Natural species that are witnessed in different sites are like Acacia,
Amla, Arjuna, Ashana, Sisoo, Chakunda etc.

Table 31: Natural Species in Assessed Sites
SN Natural Species Mean No. of

Plants
SN Natural Species Mean No. of

Plants
1 Acacia 7 56 Khaira 8
2 Amla 9 57 Khajuri 5
3 Anchhu 9 58 Khakada 5
4 Arjuna 6 59 Khira 7
5 Ashana 7 60 Kirchi 2
6 Ashoka 5 61 Kochila 2
7 Aswastha 4 62 Kumbhui 3
8 Ata 3 63 Kumkum 2
9 Babul 3 64 Kurein 6
10 Bahada 5 65 Kusuma 6
11 Bali Sisoo 6 66 Mahaneem 7
12 Bamboo 5 67 Mahasindhu 6
13 Bandhan 63 68 Mahula 5
14 Bani 18 69 Mango 4
15 Bara 1 70 Mankadakendu 5
16 Barada 3 71 Masuri 1
17 Baramukulia 7 72 Mayee 8
18 Bela 5 73 Mehegani 5
19 Bhalia 5 74 Mundi 7
20 Cashew 8 75 Naruguni 1
21 Casuarina 13 76 Neem 5
22 Chakunda 6 77 Eucalyptus (Hybrid) 6
23 Champa 3 78 Pahadi Sisoo 13
24 Chandan 6 79 Palasa 7
25 Chara 8 80 Patamasu 6
26 Chhena 16 81 Patuli 5
27 Chorla 6 82 Phanphana 6
28 Dhamana 2 83 Phasi 4
29 Dhaura 9 84 Piasal 15
30 Dhauranja 5 85 Pijuli 15
31 Dhoben 13 86 Pipali 6
32 Dimiri 6 87 Radhachuda 10
33 Eucalyptus 11 88 Rahama 12
34 Gambhari 6 89 Rai 9
35 Gangasiuli 8 90 Rohini 9
36 Garani 25 91 Sahada 2
37 Garuda 2 92 Sahaja 11
38 Ghurudu 7 93 Sala 11
39 Gindhapanasa 4 94 Salapa 4
40 Gohira 5 95 Salei 5
41 Halandu 9 96 Sana Chakunda 10
42 harida 5 97 Sidha 7
43 Harida 5 98 Simarua 14
44 Hinjala 28 99 Simili 6
45 Jamu 5 100 Sina 6
46 Jari 1 101 Sindura 8
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SN Natural Species Mean No. of
Plants

SN Natural Species Mean No. of
Plants

47 Kadamba 3 102 Sirisa 8
48 Kaitha 4 103 Subabul 1
49 Kamalgundi 1 104 Sunari 6
50 Kanchana 11 105 Tala 1
51 Kangada 2 106 Tangini 9
52 Karada 12 107 Teak 20
53 Karanja 4 108 Tentuli 7
54 Kasi 6 109 Veru 8
55 Kendu 6 Total 8

Note: Name of the Plants are as per Local Name
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Figure 19: Mean Natural Species Per Site














































































































































































































































































































































































































































