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Over the past few years, Government of India supported member states as they stepped up their
efforts to build a better, cleaner and more equitable environment. While it was a challenging
period, we saw hope in growing action and global commitment to new ways of improving green
cover that tackle the environmental and ecological challenges we face. Keeping Environmental and
Climate Change issues in mind, developmental activities combined with environmental stability
would be achieved by the combined action of greening of patches of open forestlands and wetlands
asacompensation process of developmental activities taken up elsewhere in the country.

Compensatory Afforestation Funds Act, 2016 and Compensatory Afforestation Funds Rules, 2018
facilities implementation of Afforestation activities to compensate damages caused by the
developmental activities for increasing the green coverall over the territory of the country.
Accordingly, mass planting activities were taken up annually by the forest department in the
ecologically available areas to meet the demands of the ecosystem stability. Ultimately, this could
be quantified by means of storage of the carbon equivalent as per the international commitments of
the country. In that line, we brought the government departments and the NGOs on same platform
to save the fragile ecosystems.

As you will read in this report prepared by the Institute of Forest Biodiversity, Hyderabad, you may
be able to appreciate the positive change in the green cover in the state of Andhra Pradesh
achieved by the forest department by their committed action of greening the ecologically available
areas in a technically sound manner. Institute of Forest Biodiversity, Hyderabad has taken up the
noble work of evaluation of the greened areas under CAMPA scheme implemented by the Forest
Department, AP during the years 2009-10 to 2015-16. They have taken their work seriously and
extended their technical knowledge in evaluating the plantations established in different parts of
the state. It is clear and evident by reading their report that all the essential parameters were
taken into consideration for the evaluation process, both statistically as well as technically to
arrive at the conclusions on different plantations. Overall performance is appreciable. It is also
clear that the environmental challenges would be tackled with these plantation activities to

considerable extent.

(N. PRATEEP KUMAR, IFS)
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MESSAGE

It gives me immense pleasure in writing this message on such a wonderful work carried out on
Monitoring and Evaluation of CAMPA (Compensatory Afforestation fund Management and
Planning Authority) plantations in Andhra Pradesh by the Institute of Forest Biodiversity,
Hyderabad. The CAMPA Scheme in Andhra Pradesh State was introduced in the year 2009. In the
context of many essential developmental and compulsive projects such as the construction of
dams, mining and establishment of appropriate industrial infrastructures like laying of
roads/power generation etc. which requires for diversion of forest lands. The CAMPA scheme
meant to promote afforestation and regeneration activities as a way for compensating the forest
land diverted for non-forestry purposes.

Monitoring and evaluation isone of the essential components during implementation of any
scheme to know achievements of the objects aimed at and to have an accurate knowledge about
the output delivered at the ground level.

The Institute of Forest Biodiversity, Hyderabad has signed a Memorandum of Understanding (MoU)
with Andhra Pradesh Forest Department for carrying out monitoring and evaluation of different
plantations raised under CAMPA for the year 2009-16. The institute collected required information
and data with the co-operation of the field staff and officials of A.P. Forest Department. Finally, the
reports have been prepared with sincere efforts and valid inputs made by the scientists and
officials of the IFB.

In this context, | convey appreciation to all those who extended their cooperation in the preparation
of reports and | am hopeful that these reports would be of immense benefits in managing the
plantations of A.P. inthe times to come.

™

(Dr. Suresh Gairola, IFS)
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FOREWORD

The Andhra Pradesh Forest Department sanctioned a consultancy project to Institute of Forest
Biodiversity, Hyderabad entitled “Monitoring and Evaluation of CAMPA activities carried out
during 2013-14 inthe state of Andhra Pradesh”.

A detailed sampling methodology was designed to select 10% of the plantation area for
conducting a detailed survey, monitoring and evaluation exercise such that it represents all
the forest circles and plantation models adopted in a given year. In total, the expert team of
Institute of Forest Biodiversity identified and monitored the total extent of 5037.21 ha. under
CAMPA plantation during the year 2013-14.

A team of researchers was deployed for the task to complete the survey and monitoring of the
selected plots. The sample plantation plots that were monitored represents 17 forest divisions in 7
different forest circles of Andhra Pradesh state. This final report constitutes observations and
findings of the monitoring and evaluation carried out by the Institute.

In this connection, | acknowledge all those involved in the preparation of the report and | am
sure that this report would be of immense help for better management of plantations of
Andhra Pradesh in general and the plantations raised under CAMPA in particular in future.

4/17/
(D.fJayaprasad, IFS)

Director
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The main purpose of establishing the Andhra Pradesh State Compensatory Afforestation Fund
Management and Planning Authority (CAMPA) is enhancement of forest and tree cover ad
conservation and management of wildlife by utilizing funds received towards Compensatory
Afforestation (CA), Net Present Value (NPV) etc., in compliance to the conditions stipulated by the
Central Government while according approval under Forest (Conservation) Act, 1980 for non-forest
uses of the forest lands. In this context, Monitoring and Evaluation plays a vital role and it is one of
the essential components during implementation of any scheme which is imperative to know the
achievements of the objects aimed at and to have the precise knowledge about the output
delivered at the ground level. Andhra Pradesh Forest Department has assigned the Institute of
Forest Biodiversity (IFB), Hyderabad, the work of Monitoring and Evaluation of CAMPA scheme
works carried out for the period from 2009-10 to 2015-16 in the state of Andhra Pradesh.

It is quite evident that the Institute of Forest Biodiversity has put in lot of efforts and collected the
required information and data with the co-operation extended by the field staff and officials of A.P.
Forest Department. | am sure that the reports prepared with sincere efforts and valid inputs
contributed by the IFB with the assistance rendered by the frontline staff and officers of Forest
Department will help implementation of suggestions and resolve field issues from time to time to
improve green cover of Andhra Pradesh. In this connection, | acknowledge the sincere efforts putin
by all those involved in the preparation of the report and | am sure that this would be contributing a
lot for better management of forests of Andhra Pradesh thereby ensuring the improvement of the
floraand fauna immensely in the state of Andhra Pradesh.

(Dr. S. S. SREEDHAR, IFS)






PREFACE

With the forest cover of 23% of Geographical area of the country, forests in India comprise of diverse
forest types including protected areas like National Parks and Wildlife Sanctuaries. In India, forest meets
the livelihood needs of people living in and adjoining forests in about 1,73,000 villages. Forest act as
carbon sinks, and regulators of water regime. Many development projects and industrial projects such as
the construction of dams, mining and construction of industrial infrastructure for laying of roads /
electricity etc. requires diversion of forest land. Compensatory Afforestation Fund Management and
Planning Authority (CAMPA) is meant to promote afforestation and regeneration activities as a way of
compensating for forest land diverted for non-forest use. The Hon'ble Supreme Court 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 and
also approved the guidelines for the activities by the state CAMPA. The state CAMPA, Andhra Pradesh
was constituted as government authority under the State Forest Department as per the guideline issued by
Ministry of Environment & Forests on 02nd July 2009. Its prime task is to regenerate and increase the
natural forests and building up the institution engaged in afforestation and related activities in the state.

The short-term objectives of the scheme were regeneration and eco-development of degraded forests,
augmentation of fuel wood, fodder and grasses from the regenerated areas, securing people’s
participation in planning and regeneration to ensure sustainability and equitable distribution of forest
produce, promotion of agroforestry, development of common property resources, promotion of fuel saving
devices, conservation and improvement of Non-Timber Forest Produce (NTFP), developing water
resources, extension of improved technologies related to afforestation, rehabilitation of problem lands
and employment generation. The long-term objectives were conservation of natural resources through
involvement of people while simultaneously bringing about socio-economic development of the people
living inand around the forest areas.

e programme is being implemented in the state of Andhra Pradesh from 2009 onwards and time has come
for its evaluation, for improving the performance, and also to judge the suitability and the benefits of the
programmes. The programme is continuously monitored and evaluated internally from time to time by the
officials of Andhra Pradesh state forest department. The performance of the programme has been
assessed from the angles of ecological impact and sustainability, social efficiency and effectiveness.
General recommendations for consideration at policy level as well as specific recommendations for
improvement of the scheme at implementation level have been given. It is hoped that this would be useful
to the planners as well as managers for carrying forward the programme.

(Dr Ratnaker Jauhari, IFS)

Conservator of Forests
IFB, Hyderabad
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INTRODUCTION

he Andhra Pradesh, diverse land that has

geographically widely spread from Eastern Coastal

region to the Eastern Ghats covering all kind of

topographic and climatic conditions to promote

edaphic and biotic diversity. Politically, by
Reorganization Act, 2014, the erstwhile State of Andhra Pradesh
has been bifurcated into two States, Andhra Pradesh & Telangana
by June 2014. Andhra Pradesh is the 8th largest state in India
having the geographical area of 1,62,760 km2, comprising 4.95%
land area of the country situated in the south-Eastern part of the
country. The State lies between 12°37' N to 19°55" N latitude and
76°45" E to 84°46' E longitude and is bordered by Odisha &
Chhattisgarh in the north, Telangana & Karnataka in the west and
Tamil Nadu in the south. The Bay of Bengal is on the East to the
State. After Gujarat, the State of Andhra Pradesh has the second-
longest coastline among the States of India. Physio graphically,
the State can be divided into Coastal Andhra and the
comparatively drier Rayalaseema regions. The major peninsular
rivers the Godavari and Krishna along with the Pennar support the
state of AP.

Climate and Rainfall

Living and non-living are highly depended on the local climatic
conditions existing in the state. Generally, dry and humid climate is
widely spread across the state where the precipitation ranging
from 1,100 millimetres to 1,250 millimetres, is received mainly by
the southwest monsoon from June to September every year. The
annual temperature ranges from 15°C to 45°C and the humidity is
highly favouring for the growth of multiple organisms.

Geology, Rock and soil:
Geographically, Andhra Pradesh has a special kind of geography
where multiple topographic landscapes ranging from Eastern
mountain ranges to sandy coast lands on one side and it she
possesses the southern Indian driest place to evergreen
forests on other sides of the state. The geological formations of
the state are:

(1) The unclassified Archaean crystalline rocks that act as the
base for the gift of granting the granite rocks and at the same
time the Eastern Ghats are fully filled with granulite suites
(khondalites and kodurites),

(2) The Middle-Upper Proterozoic the Cuddapahs and its
equivalents;

(3)  TheMesozoic coal-bearing Gondwana strata,

(4)  Eocene lavaflows (the Deccan traps)and

(5) The semi-consolidated or unconsolidated tertiary and
recent rocks.

The petrological diversity combine with multiple weathering
factors ends up in providing a variety of fertile soil groups and soil
types ranging from Red soil, Black soil, Alluvial soil, Laterite soil
and Saline/Alkaline soils distributed all over the state. The growth
medium decides the productivity of not only any flora and fauna but
also the other economic activities.

Population and Livestock

A number of rivers drains the State namely the might river
Godavari, Krishna and living Penna. As per the 2011 census,
demographic status is immense where she supports 49.39 million
human population that is about 4.08% of the Indian population.
The urban & rural population are perfectly ratio by nature
itself to maintain the productivity of the primary and other sectors
i.e. she has got 29.58% in the rural area mostly into the farming
sector and 70.42% in urban to contribute industries and other
sectors. The Indigenous population is 5.32% and are widely
distributed in natural forest and nearby forested areas. The
population density of the State is 308 persons per sq. km, which is
lower than the national average. As per the 19th Livestock census,
2012 she has harboured 56.10 million live stock inclusion of
present Telangana state.

Classification of Forests in Andhra Pradesh

The State of Andhra Pradesh has gifted with boundless locality
factors i.e. climatic, topographic, edaphic and biotic which support
the long-living greens of the world i.e. forests. These abiotic
factors supports a variety of tropical and sun tropical forests forest
groups. The State has a variety of vegetation types with changing
varied topography ranging from the hills of Eastern Ghats and
Nallamala to the shores of Bay of Bengal, supports a variety of
ecosystems.

The forests in the State broadly divided into four major biotic
provinces viz Deccan Plateau, Central Plateau, Eastern Highland
and the East Coastal Plains. As per the Champion & Seth
Classification of Forest Types (1968), the forests in Andhra Pradesh
belong to Five Type Groups, which are further categorized into
Twenty (20) Forest Types. Eastern Ghats region of the State is
home to dense tropical forests, while the vegetation becomes
sparse as the Ghats give way to the Deccan Plateau, where shrub
vegetation is more common. In general, the forest vegetation of
Andhra Pradesh broadly grouped into seven forest types.

i.  Tropical Semi-evergreen

ii.  Tropical Moist Deciduous

iii. Tropical Dry Deciduous

iv. Tropical Dry Evergreen

v. Tropical Thorn
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vi. Scruband Savanna
vii. Littoral and Swamp forests

Tropical Semi-evergreen Forests

It is the intermediate type between the Tropical wet evergreen
forests and Tropical Moist Deciduous Forests. The dominant trees
include both evergreen and moist deciduous trees- the former
predominating. The general canopy of trees is less dense, as
compared with evergreen forests of Western Ghats. This type
occurs in small pockets in valleys near the banks of streams and
hills at above 800m where the climatic conditions are favourable
with plenty of humus and moisture in the soil distributed in
Visakhapatnam district, Borra Blocks in Vijayanagaram district,
Tekkali and Pathapatnam of Srikakulam district.

Tropical Moist Deciduous forests

Deciduous trees of the somewhat irregular top storey typically
dominate it. Evergreen trees predominantly occupy lower storey.
This type occurs in a region with a rainfall of 1,000 mm and above
at an altitude of 600m. This type of forests can be subdivided into
three categories

a)  NorthIndiantropical moist deciduous forests (sal forests)

b)  SouthIndiantropical moistdeciduous forests and

¢) Southern tropical moist deciduous riverine forests.
Bamboos, canes, and epiphytes are restricted to certain
localities.

Tropical Dry Deciduous Forests

The number of species is less as compared to evergreen, semi-
evergreen and moist deciduous forests. Canes and palms are
absent. Epiphytes and ferns are inconspicuous. Climbers are
comparatively few and not luxuriant. Herbaceous vegetation is
more. Rainfall ranges between 800 mm to 1300 mm. This type can
be subdivided into three categories, i.e. Southern dry mixed
deciduous forests, Dry teak bearing forest and Dry red sanders-
bearing forest. Southern dry mixed deciduous forests occur over
the plateau regions of the Andhra Pradesh.

Tropical Dry Evergreen Forests

Trees are evergreen with short boles and spreading crown. This
type occurs in the Coromandel plains of Andhra Pradesh, mainly in
Sriharikota of Nellore, Guttikonda reserved forest of Guntur,
Kondapalli of Krishna and Mamandur valley of Chittoor. The
rainfall regime is erratically received from the early part of S-W
monsoon and depressions and cyclones formed during Northeast
monsoon period.

Tropical Thorn Forests
An open, low forest of low rainfall areas, in which thorny, hard
wooded species predominate and found in parts of Anantapur,
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Cuddapah, Kurnool, and Guntur usually confined to the base of the
hills, bordering villages and along the much disturbed and
degraded dry deciduous forests.

Scrub and Savanna

Scrub: Scrub is generally confined to the foothills, fences and
along the fringes of degraded forests. It is determined by factors
like edaphic conditions, climate and biotic pressure in forests. It
occupies mainly the drier parts of Andhra Pradesh, especially in
districts of Anantapur, Chittoor, Cuddapah, Prakasham, Kurnool,
Guntur, Nellore and Srikakulam. The vegetation presents a very
open appearance and distinctly covered by widely spaced small
trees or bushy shrubs. In this type, there are two categories, viz.
(a) the permanent vegetation occurring throughout the year and
(b) the temporary vegetation consisting of the annuals growing
mainly during the short rainy season. Corresponding to this, the
arearepresents two distinct seasonal variations.

1. The permanent xerophytic vegetation consisting of trees and
shrubs, which flower in the summer and winter seasons,
when the soil is devoid of the ground cover.

2. Inthe rainy season, the vegetation is at its best and the soil
which is otherwise bare between the trees and shrubs is
covered by a vivid-green carpet of temporary vegetation. The
flowers and fruits in a short time and disappear soon after
the surface layer of soil dries up as winter setsin.

Savannah

Depending on the mode of degradation, fire or grazing, the forest
shows deterioration; savanna (savannah) type forms where fires
are frequent and stimulates grass growth. The heavy browsing
leads to scrub and thicket type of degradation where the palatable
species disappear leaving only thorny species as the grasses are
eliminated.

Littoral Forests

Found as a narrow belt on sandy beaches above high-water level.
Littoral forests are open formations of tall, sturdy trees with
limited undergrowth. They are capable of withstanding the fury of
monsoons and cyclones and act as windbreaks protecting the
shores.

Tidal swamp forests

The vegetation of tidal swamp forests is popularly known as
Mangroves. As dense formations well adapted to salinity, tidal
fluctuations and marshy soil, Mangrove Forest's interphase
between land and marine ecosystems.

*Source: Forest Types of Andhra Pradesh (Dr Chintala Sudhakar Reddy, NRSC,
Hyderabad)



FOREST COVER DISTRIBUTION IN ANDHRA PRADESH

TraeE T v e
1

1& '$“ _E
i 3 1:4000000 | B
aclill

T
Gl

Legend

E Division Boundary
- Forest Cover

weilve

e e HeMsrE

*Source: Forest Types of Andhra Pradesh (Dr Chintala Sudhakar Reddy, NRSC, Hyderabad)

Table 1. Land use pattern of the Andhra Pradesh

Land use Types
(in 000" Ha)| Percentage

Total Geographical Area 16,020
Reporting Area for Land Utilization 16,020 100.00
Forests 3,493 21.80
Not available for Land Cultivation 3,436 21.45
Permanent Pastures and other
Grazing lands 212 1.32
Land Under misc. tree Crops & Grooves | 160 1.00

‘ Culturable Waste Land 392 2.45
Fallow Land other than Current Fallows | 792 4.94

‘ Current Fallows 1,087 6.79 ‘
Net Area Sown 6,448 40.25

*Source: State of Forest Report 2017

Forest Cover

The forest cover in the state is 28,147 sq. km. which is 17.27% of
the state’s geographical area. In terms of forest canopy density
classes, the state has 1957 sq. km. under Very Dense Forest,
14,051 Sg. km under moderately dense forest and 12,139 Sg. Km
as Open Forest.

Figure - 2 Types of Forests in Andhra Pradesh
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The State has a variety of vegetation types rich in flora and fauna.
The forests in the State can broadly be divided into four major
biotic provinces viz Deccan Plateau, Central Plateau, Eastern
Highland and the East Coastal Plains. As per the Champion & Seth
Classification of Forest Types (1968), the forests in Andhra
Pradesh belong to five Type Groups, which are further categorized
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into 20 Forest Types. Eastern Ghats region of the State is home to
dense tropical forests, while the vegetation becomes sparse as
the Ghats give way to the Deccan Plateau, where shrub vegetation
ismore common.

Recent years due to evergreen growth of population both human
and cattle, the demand for tangible and intangible demands are
higher from forests and the carrying capacity of the forest
ecosystem is inadequate. These required new ways to meet our
demands improved either efficiency or improvement of resources
available.

About CAMPA

CAMPA was proposed by the Ministry of Environment, Forests and
Climate Change, Government of India, for enhancing forest and
tree cover and conservation and management of wildlife by
utilizing funds received towards Compensatory Afforestation (CA),
Net Present Value (NPV), etc., currently available with the Adhoc
CAMPA.

The major objectives of the State CAMPA include conservation,
protection, regeneration and management of existing natural
forests. The Management of wildlife and its habitat within and
outside protected areas including the consolidation of the
protected areas and compensatory afforestation are also part of
CAMPA objectives. The other major objective is to generate wood
and non-timber forest products along with climate regulation,
flood moderation, carbon sequestration, the health of soils, airand
water regimes. It also aims to provide other supporting services in
connection with ecosystem services, biodiversity services
including training and capacity building to strengthen the research
activities.

Specific components in CAMPA

Forests are a natural resource, which caters to mandates of
ecological services, need to be preserved. However, because of
essential developmental activities and certain compulsive
industrial requirements, forests are regularly diverted for
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“non-forest purposes”. As per the Forest (Conservation)
Act of 1980, the non-forest land, equal to the size of the
forest being “diverted”, should be afforested. Government
has introduced many schemes to compensate for the loss
incurred by developmental activities, out of the various
schemes under the CAMPA the two important components are;

1. Compensatory Afforestation (CA)
2. NetProductive Value (NPV)

Compensatory Afforestation (CA)

Compensatory Afforestation (CA) refers to afforestation and
regeneration activities carried out as a way of compensating for
forest land diverted to non-forest purposes. CA is one of the most
important conditions stipulated by the Central Government while
approving proposals for de-reservation or diversion of forest land
fornon-forest use.

Net Productive Value (NPV)

To compensate for the loss caused by the diversion of the forests
to non-forest purposes, as per the law Net Present Value (NPV) of
the diverted forest is calculated for 50 years and recovered from
the user agent that is “diverting” the forests. Though the user
agencies which are often private parties are not supposed to
conduct the afforestation works instead state governments take
the works related to growth and maintenance of plantations. The
expert committees calculate the NPV for every patch of forest and
the mentioned expenditure on land purchase and creating new
forest to be borne by the users.

CAMPA in Andhra Pradesh

As per the Ministry of Environment, Forests and Climate Change,
Government of India orders about State CAMPA has been initiated
on11th September 2009 in Andhra Pradesh state. The main
purpose of A.P. State CAMPA is to enhance forest and tree cover
and conservation and management of wildlife by utilizing funds
received towards Compensatory Afforestation (CA), and
improving Net Present Value (NPV) of forests.
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STUDY SITES AND EVALUATION PROCESS

Study Sites

ndhra Pradesh state has been implementing
plantation, soil, & moisture conservation activities
since long. The specific report is for the
establishment of plantations and allied activities
under CAMPA scheme implemented over 7 circles,
18 divisions & 67 ranges during the year 2015-16. An extent of
4095.5 ha plantation raised under Compensatory Afforestation
(CA) & Net Present Value (NPV) at different locations, where
locality factors are dissimilar by using mostly indigenous
ecologically important tree species. As per the state forest
department, plantations established were homogenized
as per the locality factors viz., Climatic, Edaphic, Topographic &
Biotic factors. Further, homogenizing of plantations were
done at the division level to determine sampling intensity and
fixating sample points by following statistical randomization
process (the accepted statistical method by the committee of
experts from IFB, Hyderabad) for acquiring results of activities
taken up in terms of measurable indicators like field data on the
growth of plantation and allied benefits achieved by the society/
ecosystem. The total area homogenised covering >10% of the
area allowing proper sampling intensity. Data collected is
represented inthe table given below.

Monitoring and Evaluation process (Methodology)

Monitoring & Evaluation work is a continuous process where the
works carried and other supplement works carried are to be
critically examined through quantifying the measurable
indicators. Under CAMPA schemes, the same study was carried
out by selecting samples in the plantations raised from 18 forest
divisions. The accepted statistical method used was Systematic
Multistage Random Sampling (SMRS) Technique. The size of plots
for data collection was fixed as 0.1 ha (Standard size for inventory
of forests/plantations and standardised by species-area curve
method) which has spread over all plantation. Based on SMRS
Strategy the selected plantations were traversed and verified
along with the GPS locations. About 72 per cent of the total
plantations came under the selected list for data collection and
monitoring purpose. Based on the homogeneity of the plantation
sites and locality factors, each plantation areas were approached
by using gradientin probabhility proportional to size.

Number of sampled plantations has been decided as per the
following formula
N = (1, X CV/r)?

t_2= value of statistic at a 5% level of significance
(95% probability level, which is nearly equal to 2)

CV= coefficient of variation =SD x 100

Total area of Mean

Division
CA
1 | Ananthapur Ananthapur 38 307.134
2 Chittoor West 31 -
3 | Kurnool Kurnool 5 100
4 Kadapa 13 170
5 Proddutur 8 166.03
6 Nandyal 4
7 | WLM Tirupathi | Rajampet 9 -
8 Chittoor East 25 115
9 | Visakhapatnam | Narsipatnam 11 20
10 | Rajahmundry Kakinada 10 76.76
11 Eluru 16 45
12 Krishna 20 110
13 Chintoor 4
14 | FTPT Srisailam | Atmakur 2 112
15 Markapur 6 116
16 | Guntur Guntur 22 | 84.6+ 17 km
17 Giddalur 8
18 Nellore 38
Total 270 | 1038.354

plantations (ha)

r = permissible error (Generally, 5% to 20%

tobe decided by the authorities)
160 i In the present case, the value of r has been
400 7 taken as 10%. As per the Forest Survey of
3043 5 | India, survival percentage of any plantation
54 13 | is primarily considered as one of the
3 | dominant criteria for understanding the
50 , | success of any plantation work within India
(FSI, 2006). It has been worked out that a
140 9 considerable number of sampled
300 25 | plantations from each division were taken
112 1 to make the permissible error below 10%,
52 24 10 | the whole population (plantation area) of
180 16 the state that is included in case of year of
plantation and the total area covered. Then
125 2001 cvis expected to rise to the level of double
57 4 | of the division level and according to the
) 2 | sample size would be 4 times that required
6 forthe division, which consequently worked
out. These sampled plantations are
50 2 distributed proportionally in systematic
175 8 multi-stage random sampling method to
700 19 | each division and covers each year of

3037.24 195 = CAMPAplantation.
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Allotment of sampled plantations has been shown as follows:
The total number of sampled plantations (sites) to be monitored,
which is 20% of the population for +10% at 80% probability level,
were randomly selected as follows: Within the plantation
patches, plots of 0.10 ha with a size of 31.62m x 31.62m were laid
inarectangular shape.

e The sampled plantations were allocated proportionately to
each division for the year of planting so that plantations of all
categories were included.

e The selected plantations were examined for area accuracy
with the help of GPS by way of traversing method around the
boundary of the plantation, or by taking a square shape plotas
per field convenience to assess the growth parameter as per
standardized format.

e Randomization of plantations was done based on the locality
factors keeping the division as a basic unit.

e Smaller plantations with five hector or less area were
selected for sampling process with ten sample plots each
consisting of 0.01 hectors.

e Plantations area ranging from five to ten hectors were
provided at least 15 -20-sample plots of 0.01 hectors area in
designated places as per the sampling techniques of the
statistics. The selection of the 2nd patch was systematically
randomized to avoid bias.

e Atleast 30 sample plots were laid down at designated places
where the plantation areas were bigger than sixteen hectors
at a stretch up to fifty hectors. The selection of a site for
sampling was done through systematic randomisation to
avoid bias.

e For those plantations area greater than 51 hectors, 90 plots

were laid out at designated places by systematic random
sampling procedure as explained above.

These methods of allocation of sampled plantations for each
plantation site mostly depended on the homogeneity of plantation
areas and usage of tree species either as a monoculture or as
mixed-species bearing ones.

Indicators for Monitoring and Evaluation

For the Monitoring and Evaluation of the plantations under the
project, an indicator framework was developed in consultation
with the AP state forest department. These indicators were
simple, measurable yardsticks for assessing the plantations in
terms of their effectiveness and relevance. Besides, these
indicators were finalized following the needs for output, outcome
impacts of the scheme in the plantation sites concerning
biodiversity conservation. By using these indicators, the
information about various parameters such as plantation scheme,
species selection, plantation methodology, the health of
plantations, survival percentage were generated during the field
sampling inthe sampled plantation area.

Collection of field data

The parameters used for assessing plantations were clustered
into various categories like qualitative, quantitative and socio-
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economic parameters, ecosystem service parameters and their
sub-parameters to quantify the qualitative outcome of the
plantation and allied activities taken up for this respective year.
GPS location of the plantations and their legal status along with
nature (Monoculture/Mixed plantation) of plantations were
obtained from the existing records and plantation manual by
through examined. Site quality and other parameters were taken
into consideration on selection for a choice of species for the
locality factors of that particular environment. Later, their
performances like suitability, adaptability, survival percentage,
methods adopted for planting etc., was thoroughly studied at the
plantation sites and incorporated in the report. Phonological
characters (height, diameter, etc.) of the tree crops were examined
and their data assessed. Area of plantation and silviculture
practices (Cultural & Tending Operations executed) examined by
field officers that generally attribute along with the examination
of plantation journal and its analysis. Specifically, Tending
operations like Thinning, Pruning, Climber cutting, Singling etc.,
were taken for analysis. Cultural Operations like weeding,
cleaning, trenching, etc. was witnessed by inspection of
plantationjournals and field examination.

Protection works like fencing, terracing, trenching, etc were also
examined and their effectiveness was studied. The health of the
plantations, maintenance records, updating and up-keeping of
them over a period of time by the authorities were appraised as a
part of the performance of the plantations. The flow of funds and
their effective utilization and efficient management were also
examined through primary and secondary data. Fund availability
for future maintenance was also discussed with field authorities.
The socio-economic dependency of the society along with the
Ecosystem services was among other parameters for evaluation,
which was analysed to study the effectiveness of the plantation
works inside and outside forest areas. Multiple parameters were
fixed to study the support of plantations activities that are
enhancing the life and livelihood of local communities.

Ultimately, the entire plantation works and allied parameters
were studied by analysing the survival percentage of the
plantations. Based on the above details the continuity of
plantation activities in the respective areas based on the
departmental authorities as well as the dependent communities
was discussed which forms part of parameters for the study.
Based on the above-fixed Criteria & Indicators, analyses were
carried out for the continuity of plantations around the areas in
future, if agreed and were also placed as a part of the study. In
addition to the above, the indirect effects of the plantations were
also analysed like ecological aspects, soil and water conservation
activities etc. along with ecosystem services for studying the
impact on socio-economic improvement of the local community. A
multi-disciplinary team collected the data for the monitoring and
evaluation of the plantation as per standardized formats created
by the committee of experts from the IFB, Hyderabad. The
collected data were compiled, tabulated and then analysed for the
preparation of the final report after a series of discussion over
each stage.
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PERFORMANCE ASSESSMENT

Relevance

he CAMPA aims to improve the ecological balance by

reducing carbon footprints and increase the green

cover in the country. It could be possible through

plantation activities inside forest-opened patches and

establishment of tree plantation outside the forest
boundaries with the help of the local government. Other than that,
plantation and allied activities are critically important for the
restoration of degraded /waste-lands, biodiversity conservation
process which is otherwise also a source of employment for
forest-dependent communities living in and around the forest
fringe areas. The CAMPA scheme is a relevant activity for the AP
forest department to achieve these targets. The majority of the
plantations were carved out from degraded forest areas and some
of the problem soil /salinity affected lands, which were primarily
owned by the government and public institutions.

Under the CAMPA scheme, plantation activities were carried out
both in degraded forests and non-forest areas for restoration of
forest cover. During the year 2015-16, the total plantations raised
was about 4095.514 ha in total in which CA is of 1038.354 ha and
NPV is of about 3037.24 ha distributed in about 67 ranges. The

The average extent of the area taken for the planting work for each
division during the year 2015-16 was about 227.53 ha. Nellore
Forest Division has lead by having a maximum cover of plantations
of about 700 ha and at the same time Chintoor Forest Division,
have taken a minimum plantation area of about 57 ha during the
same period as per the target fixed based on the availability of the
site for plantation activity. Site selection and choice of species
were rated moderate to high as per the survival percentage
recorded survey data. These plantations were categorised
generally as mixed plantations (more than one species) in nature
and in other places some monoculture were witnessed.

Field trials revealed the marks of work executed on soil and water
conservation activities prior/ during the planting work. Status of
plantation health was moderately fair due to less biotic
interference by witnessing neither heavy grazing nor heavy
infestation of pest and diseases. The study also indicated that the
plantationjournals/ records were maintained well in most of the
ranges and updated periodically, whereas in some ranges they
were not. The present monitoring study indicated that the flow of
funds at the initial stage of the project was good and later during
the establishment of the plantations; the fund flow appears to be

sampling study was taken up for the entire m Botanical Name

plantation areas by covering a sampled area
Acacia chundra (Roxb. ex Rottler) Maslin Red cutch Sandra
of 417.2 ha as representation samples as
per the statistical norms. Majonty of the 2 Acrocarpusfraximfolius Arn. Red Cedar ACfOCﬁerS
plantations work was undertaken on the |3 | Albizia lebbeck (L.) Benth. Lebbeck tree Dirshanam
government [and /degraded forests under 4 Albiziaodoratissima (L.f.) Benth. Ceylon Rosewood
the CAMPA scheme. The effort made by the Chinduga
state forest department 0 .ach|eve the 5 Alstonia scholaris (L.) R.Br. Devil tree Saptparni/
target of meeting, the National Forest Fdakula pala
Policy-1988 guidelines of, ecological
! g. . : 6 Annona squamosa |.. Custard Apple Seethaphal
balance and environmental stability.
7 Anthocephalus cadamba (Roxb.) Bosser | burflower - tree Kadambam
Effectiveness 8 Azadirachta indicaA. Juss. Neem Vepa
Th t of th ject technicall .
& report ot the prqjec was fec _mCE_] _y 9 Bambusa arundinacea (Retz.) Willd. Bamboo \Veduru
prepared by executing novel scientific
analysis using all measurable parametersto | 10 | Bauhinia racemose Lam. Are Are
realise the stated objective. It broughtouta | 11 | Cassine glauca (Rottz.) Kuntze Bhutankush Bhutan kusuma
technically sound report based on the |47 Chloroxylon swietenia (Roxb.) DC. Satin Billudu
criteria fixed and the indicators observed for o
er _lX e ! _ 13 | Dalbergia latifolia Roxb. Rosewood Jitregi
evaluation. The report would provide
primary data collected during the field 14| Dolichandrone crispa _
) . o . (Buch. -Ham ex Roxb.) Seem. Trumpet Flower Oddi
surveys in all selected sites distributed in
different forest divisions for the year 2015- | 19| Eucalyptus tereticornis Sm. Grey Gum Neglagiri
16, where plantation activities were carried | 16 | Feronia elephantum |. Elephant-Apple Velaga
outunder the CAMPA scheme.
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

Ficus benghalensis |.

Ficus mollis L.

Ficus religiosa L.

Hardwickia binata Roxb.
Holoptelea integrifolia (Roxb.) Planch.
Magnoliachampaca L.

Mitragyna parviflora (Roxb.) Korth.
Phyllanthus emblica |.

Pongamia pinnata (L.) Panigrahi
Pterocarpus marsupium Roxb.
Pterocarpus santalinus Lf.
Soymida febrifuga (Roxb.) Juss.
Sterculia urens Roxb.

Swietenia macrophylla King.
Syzygium cumini (L.) Skeels
Tamarindus indica L.

Tectona grandis Lf.

Terminalia alata Heyne ex. Roth

Terminalia arjuna (Roxb.) Wight & Amn.

Banyan Tree
Juwvi

Bhodi

Anjan

Kanju

Champak

Kaim

Amla

Indian Beech Tree
Bijasal

Red sanders
Indian Red Wood
Kateera-Gum
Mahagany
Jambu

Tamarind tree
Teak

Maddi

Arjun

Marri

Juwvi

Raavi
Narayepi
Nemalinara
Sampangi
Battaganapa
Usiri

Kanuga
Yegisa

Erra chandanam
Somi

Tapasi
Mahagani
Neredu
Chinta

Teak
Nallamaddi
Tellamaddi

sluggish at later stages. Cultural activities and Protection works
were largely fair. The overall survival percentages of the
plantations are rated as moderately fair to excellent that is
described in detail with respective tables of the forest divisions.
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These are bout 35 different tree species
used for raising plantations in different
locations as per their locality factors and
socio-economic demands of the society.
The list of the species planted at different
sites are as displayed below:

Efficiency

The present monitoring and evaluation
found that the overall performance of
plantations was fair to excellent,
sometimes the fund flow not hampered
the operations of plantations,
maintenance works taken up on time
and hence the performance level of the
plantations is appreciable and the
growth of the plantations good to
excellent yielded the expectations
of the results of CAMPA. The soil
conditions ameliorated in many
plantations because of the soil and
moisture conservation works.
Documentation of plantation journals
done appreciably in most cases. There
is an involvement of local communities
in the process of planting activities

generating a lot of employment to the unemployed.
Besides, the benefits can be noticed in future if the plantations
are maintained properly. Hence, the plantation activities
under the scheme were observed to be effective.









STATE MONITORING REPORT

uring the year 2015-16, CAMPA plantations were

established in 67 ranges, 18 forest divisions

covering all the 7 Circles. Based on the prescribed

methodology, 72 % of the total plantations

were sampled by covering about 417.2 ha.
Considering the above facts, division-wise details are
furnished below.

Average plantation area

Out of 4095.514 ha of CAMPA plantations were
raised during 2015-16, the maximum area was fallen
by Nellore forest division with an extent of 700 ha with
an average of 116.67 ha per forest range and the minimum
area was falls by Chintoor forest division to the extent
of 57 hawithan average of 28.5 ha per forest range.

Table 1: Average plantation area of range (ha)

S.No | ForestDivision Average plantation

area (ha)

1 Ananthapur 93.41
2 Chittoor west 80

3 Kurnool 43.48
4 Kadapa 43.85
5 Proddutur 41.51
6 Nandyal 50

7 Rajampet 35

8 Chittoor East 59.29
9 Narsipatnam 26.4
10 Kakinada 37.25
" Eluru 56.25
12 Krishna 78.33
13 Chintoor 28.5
14 Atmakur 112
15 Markapur 38.67
16 Guntur 83.53
17 Giddalur 58.33
18 Nellore 116.67

Figure 1: Division wise average plantation area (ha)
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Forest vs plantation cover (%)

The forest cover of the Andhra Pradesh reasonably increased
through the CAMPA plantations. The maximum percentage was
contributed based on the total area of the division by Krishna
forest division (0.36%) and the minimum was contributed by
Chittoor forest division (0.03 %).

Table : 2 Forest vs plantation cover (%)

Forest vs Plantation Cover

1 Ananthapur 0.24
2 Chittoor west 0.19
3 Kurnool 0.1

4 Kadapa 0.1

5 Proddutur 0.1

6 Nandyal 0.04
7 Rajampet 0.09
8 Chittoor East 0.21
9 Narsipatnam 0.05
10 Kakinada 0.04
" Eluru 0.18
12 Krishna 0.36
13 Chintoor 0.03
14 Atmakur 0.08
15 Markapur 0.04
16 Guntur 0.16
17 Giddalur 0.07
18 Nellore 0.29
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Figure: 2 Forest vs plantation cover (%)
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The average number of plant species

Species diversity was observed to be more in Kurnool.
Madanapalli, Punganur, Kadapa, Vontimitta, Rudravaram,
Chintapallly, Narsipatnam, Kasibugga, Nuzived, Eluru,
Vijayawada, Yerragondapalem, Guntur, Vinukonda, Giddalur,
Kanigiri, Tirumella, Kavali, Nellore, Rapur, Venkatagiri and
udayagiri ranges where monoculture plantations were grown.
Mixed plantations with excellent survival percentage led to more
species diversity whichis essential for ecological balance.

Table 3:Average number of plant species

Average number of plant species
3

Forest Division

Average number of plant species
Nandyal 7

L |

6

7 Rajampet 205

8 Chittoor East 3.28 ‘
9 Narsipatnam 35

10 | Kakinada 1 |
11 Eluru 1.5

12 Krishna 1 ‘
13 Chintoor 35

14 Atmakur 6 ‘
15 Markapur 5.33

16| Guntur | 6.33 |
17 Giddalur 4.33

18 ‘ Nellore ‘ 2.33 ‘

Figure: 3 Average number of plant species
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1 Ananthapur
2 Chittoor west 2.75 e
3 Kurnool 3.33 | Survival percentages of the plantations
4 Kadapa 5 Based on the survival percentage, plantations were
5 Proddutur /.33 ‘ categorized into four different groups. The maximum survival
Table: b Survival percentages of the plantations
: ' yivisic ood (70-79% ood (60-69% Average (< 60%
CA NPV CA NPV CA NPV CA NPV
1 Ananthapur 92.7 96.5
2 Chittoor West - 95
3 Kurnool 88.5 93.25 14
4 Kadapa 81 90 78.2 67.3 58
5 | Proddutur 89.8 89.7 |
6 Nandyal 87.75
7 | Rajampet 9125 |
8 Chittoor East 95.2 91.46 -
9 | Narsipatnam 82 76 72 375 |
10 | Kakinada 82 82 79 - - -
11| Elur 70 74.2 65 | 661 : -
12 | Krishna 74 71.62 66 69 -
13 | Chintoor 51.12 ‘
14 | Atmakur 90 -
15 | Markapur 97 - 50.5
16 | Guntur 84.1 83.5 75
17 | Giddalur 86.59 755 67.27
18 | Nellore 89
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percentage was observed in Markapur forest division with an
average of 96.4%, whereas in Narsipatnam, Eluru and Guntur
divisions shown varied survival percentages. The comparatively
low survival percentage was observed in Chittoor forest division
with the survival of 51.67 %.

Overall Assessment

CAMPA plantations played a significant role in achieving the goal
of afforestation the degraded and open forests or vacant land to
increase the forest cover in Andhra Pradesh State. Out of the total
CAMPA plantations under Compensatory afforestation (CA)
plantations has covered with 25.47% of the area with an extent of
1038.354 ha and Net Present Value (NPV) has covered with 74.5%

of the area with an extent of 3037.24 ha. The average survival for
the year 2015-16, both CA and NPV plantations have shown the
better performance of 89.07% and 88.9% respectively in most of
the locations. The maximum green cover had contributed by the
plantations of the forest division of Nellore (700 ha), Ananthapur
(467.054 ha+13 km), Chittoor East (415 ha) and Chittoor West (400
ha) divisions. Out of 18 forest divisions, CA plantations of the
Chittoor East observed to be the best plantations with an average
survival of 95.2%and NPV plantations of the Ananthapur and
Chittoor west observed to be the best plantations with an average
survival of 96.5% and 95% respectively in most of the plantation
locations.

Figure 4: Survival percentages of the plantations
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CRITICAL REVIEW AND LESSONS LEARNED

SUGGESTIONS

he Monitoring and Evaluation process of CAMAP
plantations raised by Andhra Pradesh Forest
Department during the year 2015 - 16 under CAMPA
Fund was critically evaluated by the Institute of Forest
Biodiversity, Hyderabad. The outcome of the evaluation
process leads us to appreciate the contribution made by these
plantations for the achievement of the national as well as the
international goals committed by our nation. The same
commitments were witnessed and supported by the State forest
department by establishing plantations for improving the green
cover. Thereby itincreases the Carbon sequestration at the ground
level. Directly these plantations support in the contribution of
tangible and intangible benefits for both the forest and the forest-
dependent communities. On the other hand, the areas belonging
to Non—forest/open lands have been converted into Green Cover/
Forest Cover areas. Ecological balance and Environmental stability
are the focused goals of plantation activity. Plantations raised
under CAMPA scheme in various areas, both Forest and outside
the forest areas were scientifically examined for their structural,
functional and financial aspects and the critical observations were
recorded and documented. Based on the field data/observations,
some of the suggestions needed to consider for improvement of
plantations are furnished below in detail.

Soil and Moisture Conservation

Soil and water conservation measures as per the secondary data
were taken up to enrich the soil moisture and reduce the loss of
soil nutrients. Works taken up were weeding, pitting, trenching
and terracing etc., at the earlier stage of plantation work. After
planting inadequate SMC works were carried out and no
maintenance work about soil was witnessed. Part of the
plantation area was covered with weeds and some of the
plantations were having a higher competition for space and
nutrients with weeds. Enhancing the productivity of the land,
groundwater recharging, enhancing the water table and improving
the survival rate of the plantations by improving the productivity
and thereby increasing the soil moisture content was the motto of
the plantation work.

Diversity in choice of species

Through Monitoring and Evaluation, it is observed that there are
many ranges with plantations having mixed crops as well as a
monoculture to achieve the target of greening the land. Various
plant species, for example, Pongamia pinnata, Ficus mollis,
Dalbergia sissoo, Ficus religiosa, Ficus benghalensis,
Spathodea campanulata and Bauhinia racemosawere
adopted as a mixed crop to facilitate the forest ecosystem
both ecologically and socioeconomically to sustain the forests.
Some of the species used were fast-growing fodder, fuel and

small timber tree species which support the society as well as
result in achieving the national target of improving the growing
stockand carbon fixation levels.

Protection & Management of plantations

As per field data, the choice of the species was optimum as per
site quality and their performance rated fair to excellent. In some
of the plantation sites, protection measures taken up at the earlier
stage were not evident; they were inadequate in protecting for
saplings to reach pole stage or tree stages. Maintenance works
were witnessed poor in a few plantation sites.

Maintenance of plantation records

Plantation journals were updated and maintained well for
most of the plantations. However, periodic updation of
plantation journals with different inspection notes on different
management activities were placed for most of the plantations.

Budget inflow and utilization

The indicator showed that based on the data collected from
plantation journals of different ranges suggest that the fund flow
was fair and smooth until the initial stages of the raising of the
plantation. A regular flow of fund was not taken place during the
plantation work process on some of the divisions. The effective
execution of plantation work was hampered due to improper flow
of fund in most of the plantation after planting work was taken
place. Most of the plantations lake fund for maintenance work for
the subsequentyears after initial planting works taken place.

Suggestions

These data analysis and field examination revealed that a
positive trend in both effectiveness and efficiency in work
performed by the forest department to achieve the targets
provided by usage of available resources. Eventhough work
done was appreciable; there are still scopes for further for
achieving the ultimate goal of ecological balance and
environmental stability along with socio-economic benefit to the
dependent communities. Following suggestions would make to
achieve the ultimate goal of ecological balance. Some of them
followed as below:

1. CAMPA project should be continued to enhance the
quality of the degraded forest and to increase the
quantity of forest & Trees Outside Forest (TOF) areas.
Wherever ecologically sustainable areas are available for
plantation they should be utilized.

2. Forany new plantation activities in future, carrying capacity
of the locality should be studied and also feasibility study
should be carried out well in advance at compartment/range
level. Consider identification and documentation of socio-
economic needs of the local community people should after
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meeting the primary need of the ecological function of the
environment.

Range wise or compartment wise soil fertility/
productivity studies should be carried out to know
the soil profile and other soil and geological properties.
Soil physical, chemical and biological parameters
should be analysed and documented periodically. There
should be a soil testing laboratory attached to each
range and all the field foresters should be made aware
of the soil analysis process like a collection of soil,
processing and laboratory analysis. Periodic training on
modern technology and equipment should be imparted to
them. There must be a mini soil and site quality maps
prepared at range wise and division wise needs to be
distributed to the forest officers as a ready reckoner for
any kind of forest management interventions. Problematic
soils and their reclamation methods should be made
aware of the forest staff so that the plantation works in such
places could be taken up successfully.

Soil and moisture conservation activities like erosion
control measures, mulching, nurse cropping at an early
stage of planting, moisture-retaining measures like
construction of check dams, gully plugging measures etc.
should be taken up to ensure the effective establishment of
plantations. Based on the locality factors, soil and moisture
conservation works should be taken up, especially climatic
and edaphic factors such as duration of rain, the intensity of
rain, erodibility and erosivity are factors. Starting from
Gully control to flash erosion control measures, all kinds of
erosion control measures should be taken up periodically
and recorded for future guidance.

Locally available seeds are collected and stored in local
seed bank as seed sources for future use to create a
natural forest to maintain genetic diversity. In the case of
afforestation in non-forest areas, superior quality
seeds/clones could be used for a better outcome to
meet the demands of society for fodder, fuel, small
timber etc.

Fringe forest areas should be maintained with trees of
economically important monoculture /mixed plantations to
meet societal demands like wood and non-wood forest
produces. Local Forest Range Officers/any other Field
Officers’ opinion along with that of local village panchayat
could be taken for the establishment of such plantations.

Wherever open areas are found inside the forest, they should
be studied prudently in connection with the importance of
wildlife and selective rejuvenation measures that could be
adopted to manage them effectively. In case of gaps in a
dense or moderately dense forest of ecological importance
available trees of existing (indigenous) species could be
takenup.

@ INSTITUTE OF FOREST BIODIVERSITY

Introduction of local or foreign exotics to any forest areas
should be done after a thorough examination of multi trail
field study. For achieving normal forest different species
with different age gradation and of different storeys should
be created to improve the growing stock. Periodic
quantification of the growing stock should be carried out
afteranalysis it must be documented for the future.

The relationship between flora and fauna should be
maintained, promoted for effective maintenance of forest
ecology by the reintroduction of native plant species.

All kind of micro and macro flora and fauna needs to be
supported for ecological balancing process. To achieve that
starting from microbes to mega animals, all of their host
plants needs to be established where ever required
(maintain their pray predator relationship).

The ecological relationship of flora and fauna is highly
imbalanced due to many factors like human and cattle
pressures. By creating awareness among the public on the
importance of the forests and their role in the conservation of
the ecosystem should be increased by regular training,
workshops/ecotourism trips and other awareness-building
programmes. To create awareness among the general public
on Biodiversity, the importance of different ecosystems and
role of ecology there must be several biodiversity parks and
Interpretation centres for different flora and fauna should be
established in each division. Systematic displayed on
structure and function of forest ecosystem should be done
pictorially.

Documentation of the forest taxa and wild animals by regular
census should be done after thorough examination in the
field. Systematic updating of taxonomical information at
compartment/ range level should be carried out by using
information and communication tools. Documentation,
digitalization and publication required to be done to expose
among the public about our natural resources.

The global commitments of our nation like carbon
sequestration, CITES commitments on wildlife
conservation and allied environmental conservation
measures should be made aware of among the
foresters by regular updating from time to time through in-
service training/ workshops/ conferences/ seminars etc.
This should ensure our global commitment on Intended
Nationally Determined Contributions (INDC) to support
government targets. Fast-growing tree species should be
raised for achieving the same goal.

Knowledge on advanced technology like Information and
Communication Technology (ICT), Remote sensing, GIS, GPS,
use of drones etc. should be exposed among field officials
along with first-hand training and practices. This could help
in the management of forests like fire management, wildlife
management and other forest management practices. In



19.

particular fire alarm system through SMS should be
developed and interlinked with all the field staff duly
connecting with the head of the state.

To ease pressure on natural forests, Trees Outside
Forest (TOF) should be encouraged under CAMPA
scheme to protect biodiversity. Most of the forest
species are being cultivated with multi-storied like
trees, shrubs and herbs. Such standardised models
established by research organizations could be
made use under CAMPA scheme to suit different
soilsand climatic conditions.

Establishment of energy plantation, fodder bank and
high density plantaion are some of the recommendations
to meet the demands of the local community which needs to
be established outside forest areas. This avoids conflict
among human and wild animals in the same forest products.
Choice of species should be based on the site quality and
ecological need of the locality.

17.

18.

19.

20.

Forest dependent communities and other NGOs could be
used as live fence for protection of forests against all biotic
pressures from civilized regions.

Silviculture combined with Agroforestry practices like
Bamboo cultivation, Apiculture, Sericulture, Horticulture,
floriculture in agroforestry systems could be taken up all
along the fringe forest areas as per the requirement of the
society without compromising the ecological need of the
forestand wild animals.

Plantation areas could be used for ecotourism purposes to
improve the economic condition of the local community. By
making use of available diverse ecosystems like open
scrubs, undulated terrain, awareness among the public
could be created on the importance of forest and
biodiversity.

Indigenous traditional knowledge and related medicinal
plants should be maintained for our future generation by
establishing trees species of medicinal values to human and
animals.
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ANANTHAPUR FOREST DIVISION

|

Ananthapur is the seventh-largest district in India and the
driest place in Southern India. Geographically, it is located in
the South-Western part of Andhra Pradesh bordering with
Karnataka state in the west. Ananthapur Forest Division is part
of the Ananthapur district covering notified forests area of
1969.78Km” which is 10.3% of total forest division.

CA

Figure 1: Forest Cover (%)

WB, 1% OF, 2%

BYDF EMOF mOF BSF ENF BWE

Source: Andhra Prasesh state forest department annual data 2014-15

Ananthapur division comprises six forestranges, namely
Penugonda, Gooty, Kalyandurg, Kadiri, Ananthapur and
Bukkapatnam. During the year of 2015-16, Ananthapur division
has taken up plantation work in an area of 467.054 ha covering five
out of six ranges, namelyAnanthapur (13 km canal plantation),
Bukkapatnam (65.53ha), Gooty (32.804ha), Kalyandurg (162.8 ha)
and Kadiri (205.92ha) under Compensatory Afforestation Fund
Management and Planning Authority (CAMPA) plantation activity.
By random sampling method, the total area was partially
enumerated in 11sampled plantations.

0
Al d | AVeraae Averaae

Gooty Monoculture | Sterculia urens 32.804

Kalyandurg | Mixed Hardwickia binata 2.88

Azadirachta indica

Kadiri Mixed Sterculia urens 205.92
Hardwickia binata

Albizia lebbeck

Ananthapur | Mixed Pongamia pinnata | 13 km
Ficus mollis
Dalbergia sissoo
Ficus religiosa
Ficus benghalensis
Bauhinia racemosa
Spathodea
campanulata

Bukkapatnam | Monoculture | Sterculia urens 65.53

Hardwickia binata

CA NPV
High 935 | - 283 12.27
160 High 9% | 965 4 15.82
High 855 | - 2 0.85
High 97 - 2.25 12.96
High 895 | - 1 3.20
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Plantation area

In the division, maximum was planted in Kadiri forest range and
the minimum was planted in Gooty forest range.

Figure: 2 Plantation areas in the Ananthapur forest division
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*Note : Plantation area of the Ananthapur range was not shown in the
graph(Figure 2) asitis givenin kilometres.

Survival percentage

The survival percentage is maximum in Ananthapur which is
having 97% and minimum in Kadiri range which is having 85.5%.

Figure: 3 Survival Percentages
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Average height

In the division, most of the plantations were healthy and maximum
growth was observed in Kalyandurg range with an average height
of 3 m and minimum growth was observed in Bukkapatnam range
withan average heightof 0.55m.

Figure: 4 Average height of plantations (m)
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Average girth

In the division, maximum girth was observed in Kalyandurg range
with an average of 15.82cm and the minimum was observed in
Kadirirange with an average of 0.85cm.

Figure: 5 Average girth of plantations (cm)

ooty Radyanaurg Hadir Ananthagen Bekkapatnam
FOREST RANGE

Observations

In the division, Setturu compartment No.763 of Kalyandurg
forest range plantations was observed to be the best
plantations.

» Survival percentage of the plantations was observed to
be excellent with an average of 93.45%, survival
percentages were ranging from 85.5 % -97.25% in most
of the plantations.

> Site Quality was taken as criteria for the choice of
species. The species chosen were Pongamia
pinnata, Ficus religiosa, Ficus racemosa, Ficus
benghalensis, Spathodea campanulata, Sterculia
urens, Hardwickia binata, Azadirachta indica and
Simarouba glauca which aresuitable to the dry and
xerophytic conditions.

> Reserve Forest area was taken up for plantation
activities. Linear- Pit planting (45cm3) with spacing
(3X3, 4X4 & 5X5 m2) resulted in mixed crop plantations.
Cultural operations (cleaning, weeding, and climber
cutting) and SMC operations and water harvesting
structures such as, check dams & contour trenching
were taken up at the initial stages only.

» The average height of tree species was 2.46m which is
ranging from 1 to 4 m. Tending operations (Pruning,
Singling & Thinning) were carried out. Live fencing,
kaccha fencing, boulder walls and social fencing were
created to protect plantations from biotic pressure
(manand animals).

» Grazing is seen despite the protective measures in the
division. Though there aresevere temperature and low
rainfall and the impact of drought on the growth of the
plantations comparatively low, hence the good survival
percentage was observed. It appears that the protection
measure has yielded results.



» No major constrains were found for growing the
plantation. CAMPA fund was used for raising
plantations in and around forest areas/ outside forest
areas and flow of funds was smooth during the initial
period of the plantation works and most of the
plantations received funds timely without any delay.

» Local communities were benefited by the planting
activities for gathering fuelwood, fodder and other
intangible benefits like water level appear to increase in
their wells due to the green cover and plantation
activities.

» Plantation journals were maintained in most of the sites
but inspection notes by higher authorities were found
only at someplace.

> Despite lowest rainfall plantations were healthy
because of good maintenance activities.

>
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MONITORING REPORT
CHITTOOR WEST FOREST DIVISION
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Chittoor district is part of Rayalaseema region located in the
southernmost part of Andhra Pradesh state bordering with Tamil
Nadu in the south and Karnataka in the south-west part. The total
geographical area of the district is 15,359 km’ with a population of
4.17 million (2011 census). Chittoor West forest division (Latitudes
12°37' 22" and 13°59' 37.76" N& Longitudes 78° 40" 12" & 79° 08’
35.52" E.) is part of Anantapur circle with the total forest area of
7,944 km’ which is 52.32% of the geographical area of the district.

CA

Figure 1: Forest Cover (%)

NF, 11.69% WE,
1.25% VDF, 2.12%

5F, £4.69%

Source: Andhra Pradesh state forest department annual data 2014-15

Chittoor West Division comprises total 5 ranges namely
Chittoor West, Kuppam, Madanapalle, Punganuru & Palamaneru,
For the year 2015-16, Division has taken up plantation work over
an area of about 400 ha covering all the five ranges namely
Chittoor west (55 ha), Kuppam (105 ha), Madanapalle (70 ha),
Punganur (50 ha) & Palamaneru (120 ha) under CAMPA. By
Random Sampling method, the total area was partially
enumerated in 7 sampled plantations.

Chittoor West Mixed Hardwickia binata -

Pterocarpus
santalinus

Dolichandrone
crispa

Kuppam Mixed Terminalia arjuna -
Hardwickia binata

Swietenia
macrophylla

Syzygium cumini

Pterocarpus
santalinus

Madanapalle | Mixed Hardwickia binata -

Sterculia urens

Punganur Mixed Pterocarpus

santalinus -

Palamaneru | Mixed Hardwickia binata -
Pterocarpus
santalinus
Dolichandrone

crispa

' CA NPV '

High - 95 35 18.21
105 High - 97 25 12.38

High - 90 4 18.65

High - 100 35 20.74
120 High - 93 3 19.45
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Plantation Area

In the division, maximum was planted in Palamaner forest
range and comparatively less plantation was planted in
Punganur forestrange.

Figure: 2: Plantation area Chittoor West forest division
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Survival Percentage

Overall survival percentage of Chittoor West plantations was
observed to be excellent ranging from 90 % to 100%.The survival
percentage is maximum in Punganur and chittoor Ranges which
are having 100 %.

Figure 3 : Survival percentages of plantations
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Average height

In the division, most of the plantations were healthy and maximum
height was observed in Madanapalle range with an average height
of 4m and minimum growth was observed in Kuppam range with an
average heightof2.5m.

Figure: 4 Average height of the plantations (m)
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Average Girth

In the division, maximum girth was observed in Punganur range
with an average of 20.74cm & the minimum was observed in
Kuppam range with anaverage of 12.38 cm.

Figure 4 : Average girths of the plantations (cm)

AVERAGE GIRTH [CM)

Kupavas am VR Puram
FOREST RANGE

Observations:

In the division, compartment No.373 of Madanapalle Range
and Nemipalle compartment No.213 of Punganur Forest
range plantations were observed to be the best plantations.

»  Survival percentage of plantations was Excellent
with an of average 96.8% ranging from 90% - 100 %
inmost of the plantations.

»  Site quality was taken up as criteria for the choice of
species and was highly suitable to the conditions.
The species planted were Hardwickia binata,
Syzygium cumini Terminalia arjuna, Swietenia
mahagoni, and Sterculia urens which are suitable
tothe dry tropical deciduous vegetations.

»  Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with spacing (3x3m’)
resulted in mixed crop plantations. Cultural
operations (cleaning, weeding and climber cutting)
and SMC operations and water harvesting structures,
such as check dams & contour trenching were taken
upattheinitial stages.

»  There are moderate temperatures and good rainfall
and climatic conditions had an impact on the growth
of the plantations, hence the good survival
percentage was observed. It appears that the best
plantations were established with favourable
climatic conditions along with proper protection
measures.

»  Theaverage height of tree species was 5.12 which is
ranging from 3.5 to 6 m. Tending operations (pruning,
singling & thinning) were carried out. Live fencing,
kaccha fencing, boulder walls and social fencing




were created to protect plantations from biotic
pressure.

»  Local communities were benefited by gathering
fuelwood, fodder and other intangible benefits like
water level increase in their wells due to the plantation
activities carried out and consequent groundwater
recharge.

»  Plantation journals were maintained in most of the sites
but inspecting authorities made recommendations in

some sites such as inter ploughing and casualty
replacements.

No major constrains were found for growing the
plantations. CAMPA fund was used for raising
plantations in and around forest areas/ outside forest
areas and flow of funds was smooth during the initial
period of the plantation works and most of the
plantations received funds timely without any delay.

Growing of plantations has generally contributed to
improving the living standard of the people.

NTSH plantation in Chittoor West range

Pterocarpus santalinus plantations in Palamaneru range

Syzygium cumini plantations in Palamaneru range

NTSH plantation in Palamaneru range
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KURNOOL FOREST DIVISION
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KURNOOL FOREST DIVISION

Kurnool district is a part of Rayalaseema region located in the
west-central part of Andhra Pradesh state bordering with
Telangana in the north and Maharashtra in the west. The area of
the district is 17658 Km” and the population is 4.04 million (2011
census). Kurnool Forest Division (latitudes 14°56'49.56" and
15°57'49.68" N and longitudes 76°58'26.04" and 78°29'22.56" E) is
part of Kurnool circle with the geographical area of 12,904 Km’
whichis73.07% area of the district.

CA

NPV

Figure 1: Forest Cover (%)

NF 11E9%

OF, 19.95%

Source: Andhra Pradesh state forest department annual data 2014-15

Kurnool Division comprisesa total of 5 ranges namely Dhone,
Adoni, Kurnool, G.I.S, and Mining. For the year 2015-16, Division
has taken up plantation work over an area of about 130.43 ha
covering allthe three out of five ranges namely Dhone (65.43 ha),
Adoni (60 ha), and Kurnool (5 ha) under CAMPA. Monitoring and
Evaluation of CAMPA plantation works were carried out
byknowing the status of the plantations. By Random Sampling
method, the total area was partially enumerated in 5sampled
plantations.

Dhone Mixed | Holopteleaintegrifolia | 30.43
Eucalyptus tereticornis
Sterculia urens
Syzygium cumini

Hardwickia binata

Adoni Mixed | Azadirachtaindica -
Holoptelea integrifolia

Terminalia arjuna

Kurnool Mixed | Pongamiapinnata -

Sterculia urens

35

60

High 88.5 3.18 14.91

High = 96.5 3.75 19.25

Poor 14 5 4133
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Plantation area

In the division, maximum was planted in Dhone forest range and
the minimum was planted in Kurnoolforest range.

Figure 2: Plantation area (ha) of Kurnool Division

Dhone Adori Kurnaol

FOREST RANGE WA ENRY

FLANTATION AREA (HA)
B8 -] -3 8 g

Figure 4: Average height of plantations

-

AVERAGE HEWGHT [M)

L]
Dhone Adani Humoal
FORIST RANGE

Survival percentage

The survival percentage is maximum in Adoni followed by
Dhone which are having 96.5% and 89.25 % respectively and a
minimum in Kurnool range which is having 14%.

Figure 3: Survival percentage of plantations

Average Girth

In the division, maximum girth was observed in Adoni range with
an average of 19.25¢cm and the minimum was observed in Kurnool
range withan average of 4.13cm.

Figure 5: Average girth of plantations (cm)

SURVIVAL PERCENTAGE
5 B ¥ B 3 B

H

FOREST BANGE ELA RN

AVERAGE GIRTH [CM)

s

Average height

In the division, plantations were healthy and maximum growth
was observed in Kurnool range with an average height of 5mand
minimum growth was observed in Dhone range with an average
height3.18 m.

@ INSTITUTE OF FOREST BIODIVERSITY

Observations:

In the division, in compartment Nos. 181 &182 of
Mulyala of Dhone forest range and in compartment
No.49 of Gunollakonda of Adoni Forest range plantations
were observed to be the best plantations.

» Survival percentage of the plantations was excellent in
two out of the three plantations (average 92.8%) and
was poor inone plantation (14%).

» Site Quality was taken as criteria for the choice of
species. The species chosen were Holoptelea
integrifolia, Eucalyptus tereticornis, Hardwickia
binata, Azadirachta indica, Terminalia arjuna,
Pongamia pinnata and Sterculia urens which are
suitable for tropical dry deciduousvegetations.



> Reserve Forest area was taken up for plantation

activities. Linear- Pit planting with spacing (of 3x2, 3x3,
and 4 x 4 m’) resulted in mixed crop plantations.
Cultural operations (cleaning, weeding and climber
cutting) and SMC operations and water harvesting
structures (check dams & contour trenching) were
taken upatthe initial stages.

Though there aresevere temperature and low rainfall
and the impact of hostile conditions on the growth of
the plantations comparatively low in most of the sites,
hence the good survival percentage was observed. It
appears that the suitability of species and proper
protection measures has yielded results.

The average height of tree species was 2.97m and it
was ranging from 2 to 3.75m. Tending operations
(pruning & singling) were carried out. Trenching and
social fencing were created to protect plantations from
biotic pressure.

» Plantation journals were maintained in most

of the sites but inspecting authorities made
recommendations in some sites such as Instructed to
take up circular weeding, soil work as per calendar
operations and casualty replacement.

Labour problem was found to be major constrain
during the maintenance of the plantations. CAMPA
fund was used for raising plantations in and around
forest areas/outside forest areas and flow of funds
was smooth during the initial period of the plantation
works and most of the plantations received funds
timely withoutany delay.

Local communities got benefited by gathering
fuelwood, fodder and other intangible benefits like
water level increase in their wells due to the plantation
activitiesand consequent water recharge.

A s

E st 3a
o 0o O w

Plantation board for the year of 2015-16
in Adoni Range, Kurnool Division

Plantation board for the year of 2015-16
in Dhone Range, Kurnool Division

Azardirachta indica plantation in Dhone range, Kurnool Forest Division
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MONITORING REPORT
KADAPA FOREST DIVISION
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KADAPA FOREST DIVISION

Kadapa districtis known to be the heart of the Rayalaseema region
asitis centrally located in Rayalaseema region. It is located in the
south-central part of Andhra Pradesh which connects all the
4 districts of Rayalaseema. The area of the district is 15,938 Km’
and populationis 2.8 million (2011 census). Kadapa Forest Division
(latitudes13°50'40" and 14°40'37" N and longitudes 78° 13" 9" and
79014'39"E) is a part of Kurnool circle with the geographical area
of 4,521 Km” whichis 29.44 % of the area of the district.

CA

NPV

Figure 1: Kadapa Forest Cover (%)

WB, 1.25%
\ VOF, 2.12%

NF, 11,69%

MDF, 20.30%

-OF, 19.95%

SF, 44.69%

Source: Andhra Pradesh state forest department annual data 2014-15

Kadapa Forest Division comprises a total of 5 ranges
namely Kadapa,Vampily, Rayachoti, Siddhavattam and
Vontimitta. For the year 2015-16, the division has taken up
plantation work over an area of about 175.4 Ha covering the
all four out of five ranges namely Kadapa (45 Ha), Vempalli
(50.4 ha), Rayachoti (50 ha) and Vontimitta (30 ha) under
CAMPA. By Random Sampling method, the total area was
partially enumerated in 13 sampled plantations.

NPV

Kadapa Mixed | Pterocarpus santalinus
Hardwickia binata
Syzygium cumini

Gmelina arborea

Vempalli Mixed | Pterocarpus santalinus 54
Hardwickia binata
Phyllanthus emblica
Holoptelea integrifolia

Syzygium cumini

Vontimitta Mixed | Pterocarpus santalinus
Hardwickia binata
Holoptelea integrifolia
Phyllanthus Emblica
Gmelina Arborea
Sterculia urens

Dalbergia latifolia

Rayachoty Mixed | Pterocarpus santalinus
Sterculia urens
Dolichandrone crispa

Hardwickia binata

45

45

50

30

High - 67.3 26 55.137

High 81 78.2 4 13.094

High - 58 3.52 8.94

Moderate - 90 4 11.877
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Plantation area

In the division, maximum was planted in Vempalli followed by
Rayachoty forest ranges and the minimum was planted in
Vontimitta forestrange.

Figure 2: Plantation area in the Kadapa Division

PLANTATRON AREA HA)
s B & R OB B & 2 ¥

-

1]

Nesmpali Vangimis Rayachoty

FOREST RANGE LR

Average girth

In the division, maximum girth was observed in Kadapa range with
an average of 55.13 cm and the minimum was observed in
Vontimitta range with an average of 13.09cm.

Figure 5: Average girth of the plantations

Survival percentage

The survival percentage is maximum in Rayachoty which is having
90% and comparatively less percentage in Vontimitta range
whichis having 58%.

Figure 3: Survival Percentage of the Plantations
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Average height

In the division, all the plantations were healthy, maximum height
was observed in Vempalli and Rayachoty with an average of 4 m
and comparatively less in Kadapa with an average height of 2.6m.

Figure 4: Average height of the plantations

AVERAGE HEIGHT ()
u
§ “ b

adaps vempalli Vortimitta Rayachaty
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Observations

In the division, T. Saki Banda compartment No.720 of
Rayachoty Forest range plantations were observed to
be the best plantations.

» Survival percentage of the plantations (average of
73.72%) was observed to be excellent, ranging from
58% -90% in most of the plantations.

» Site Quality was taken as criteria for the choice of
species. The species chosen were Pterocarpus
santalinus, Hardwickia binata, Gmelina arborea,
Holoptelea integrifolia, Syzygium cumini and
Dalbergia latifolia which are suitable to the mixed
dry deciduous vegetations.

> Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with a spacing of 3m x3m
& 5m x5m resulted in mixed crop plantations. Cultural
operations (cleaning, weeding, climber cutting) and
SMC operations and water harvesting structures
(check dams & contour trenching) were taken up at the
initial stages.

» Though there are severe temperature and low rainfall
and the impact of drought on the growth of the
plantations comparatively low, hence the good
survival percentage was observed. It appears that the
protection measure hasyielded results.

> The average height of the tree species was 3.53m in
most the plantations ranging from 2.6 to 4 m. Tending




operations (pruning & singling) were done. Live fencing maintenance, the establishment of plantations and

and Kaccha fencing were created to protect plantations Wildlife damage notice, row-wise enumeration

from biotic pressure. > CAMPA fund was used for raising plantations in and
» No direct impact on the local communities was around forest areas/ outside forest areas and flow of

observed due to plantation activities. funds was smooth during the initial period of the

plantation works and most of the plantations received

» Updating of plantation journals was observed in all sites
funds timely without any delay.

and inspecting authorities made recommendations in
some sites such as Delay of operations, poor

- -u,b wnn_v# Rl
ﬁ”ﬂ?&é’; :

) “wrs

16665

Plantation board for the year of 2015-16 in Rayachoti Range, Kadapa Division

Dolichandrone crispa (Monoculture) plantation Collar girth measuring of Hardwickia binata
at Rayachoti Range, Kadapa Division
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MONITORING REPORT
PRODDUTUR FOREST DIVISION
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PRODDUTUR FOREST DIVISION

e

Proddutur, a town as well as an administrative division
of Kadapa district, is located on the banks of river Penna in
Andhra Pradesh (latitude 14.730 N and longitude 78.550E.).
The area of the town is 21.06 km’and the population is
0.21 million (2011 census).Proddutur Forest Division is part of
Kurnool circle and lies in the northern part of Kadapa
district. The geographical area of the Division is 7,524 Km’
which is 48.99 % of the geographical area of the district
(15,938 Km?’).

CA

NPV

Figure 1: Proddutur Forest Cover (%)

Source: Andhra Pradesh state forest department annual data 2014-15

Proddutur division comprises of five forest ranges namely
Proddutur, Muddanur, Onipenta, Porumamilla and Badvel.
During the year of 2015-16, Proddutur division has taken up
plantation work over an area of 166.03 ha covering four out
of five plantations namely Badvel (40 ha), Muddanur (32.81ha),
Porumamilla (48.22 ha) and Onipenta (45 ha) under Compensatory
Afforestation Fund Management and Planning Authority (CAMPA)
plantation activity. By Random Sampling method, the total area
was partially enumerated in 8sampled plantations.

Badvel Pterocarpus santalinus -
Hardwickia binata
Phyllanthus emblica
Terminalia arjuna
Syzygium cumini
Tamarindus indica
Azadirachtaindica

Sterculia urens

Muddanur | Mixed | Sterculia urens 12.81
Cassine glauca
Feronia elephantum
Phyllanthus emblica
Hardwickia binata
Azadirachta indica
Holoptelea integrifolia
Dolichandrone crispa

Pongamia pinnata

Porumamilla| Mixed | Holoptelea integrifolia 3.22
Hardwickia binata
Dolichandrone crispa
Tectona grandis

Pterocarpus santalinus

Onipenta | Mixed | Holoptelea integrifolia -
Hardwickia binata

Dolichandrone crispa

40

20

45

45

High 84.4 - 1.85 4.605

High 94 91.6 38 14.605

High 91 89.5 3.71 12.272

High - 88 28 10.45

INSTITUTE OF FOREST BIODIVERSITY @



Plantation area

In the division, maximum was planted in Badvel forest range and
the minimum was planted in Muddanur forestrange.

Figure 2: plantation area in Proddutur division

PLANTATION AREA {HA)

0
10

Badvel Muddanur Porumamilta Onipenta

FOREST RANGE mCA mNPY

Survival percentage

The survival percentage is maximum in Muddanur followed by
Porumamilla which are having 92.8% and 90.28 respectively and
minimum in Badvel range which is having 84.4%.

Figure 3: Survival percentage of the Plantations

00
L) l | |
[}
Badvel

Muddanas Farumamilla onipents

SURVIVAL SERCINTAGE
8 &8 & 8 ¥ ¥ B %

FOREST RANGE mCA mNPY

Average height

In the division, most of the plantations were healthy and maximum
growth was observed in Muddanur range with an average height
of 3.8m and minimum growth was observed in Badvelrange with
anaverage heightof 1.85m.

Figure 4: Average height of the plantations

AWERAGE HEVGHT (M)

Baduil Bbuddanur Perumaniis
FOREST RANGE
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Average girth

In the division, maximum girth was observed in Muddanur range
with an average of 14.605 cm & the minimum was observed in
Badvel range with an average of 4.605¢m.

Figure 5: Average girth of the plantations (cm)

ANERAGE GIRTH [OM]

Daduel Mddanr Parumamills
FOREST HANGE

Observations

In the division, Settivaripalle compartment No.17 & 18 of
Muddanur Forest range plantations were observed to be the
best plantations.

» Survival percentage was rated overall excellent
(average 89.16%) ranging from 84.4% - 90.28% in all
the CAMPA plantations.

» Site quality was taken as criteria for the choice of
species and was highly suitable to the conditions.
The species planted were Pterocarpus santalinus,
Hardwickia binata, Phyllanthus emblica,
Terminalia arjuna, Sterculia urens Cassine
glauca, Feronia elephantum, Pongamia pinnata,
Holoptelea integrifolia which are suitable for mixed
dry deciduous vegetations.

> Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with a spacing of 3mx3m
resulted in mixed crop plantations. Cultural operations
(cleaning, weeding, and climber cutting) and SMC
Operations and water harvesting structures such as
check dams & contour trenching were taken up at the
initial stages.

» The average height of tree species was 3.12m which is
ranging from 1.85 to 3.8 m. Tending operations
(pruning, singling & Thinning) were carried out. Live
fencing, Kucchafencing, boulder walls and social
fencing were created to protect the plantations from
biotic pressure.

» Though there is severe temperature and low rainfall
and impactof droughtonthe growth of the plantations



comparatively low, hence the good survival percentage
was observed. It appears that the protection measure
hasyielded results.

Plantation journals were maintained in most of the sites
but inspection notes by higher authorities were not
foundin most of the plantations

Local communities were benefited by gathering
fuelwood, fodder and other intangible benefits like
water level increase in their wells due to the plantation
activities

» No major constrains were found for growing the

plantation CAMPA fund was used for raising
plantations in and around forest areas/ outside
forest areas and flow of funds was smooth during
the initial period of the plantation works and most
of the plantations received funds timely without
any delay.

» The maintenance activities were observed to be good in

the plantation sites.

- 40
0 '\ hC‘hZ“"qJ

Plantation board for the year of 2015-16
in Muddanur Range, Kadapa Division

Plantation board for the year of 2015-16
Vanipenta Range, Proddutur division

Holoptelea integrifolia plantation
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MONITORING REPORT
NANDYAL FOREST DIVISION
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NANDYAL FOREST DIVISION

Nandyal, a town as well as an administrative division of Kurnool
district, is located on the banks of river Kundu in Andhra Pradesh
(latitude 15.4°0 N and longitude 78.480E). The area of the town is
19.00 km* and the population is 0.21 million (2011 census).
Nandyal Forest Division is part of Kurnool circle and lies on the
south-eastern part of Kurnool district. The geographical area of
the Division is 2,600 Km” which is 14.73% of the geographical area
of the district (17658Km’).

CA

NPV

Figure 1: Nandyal Forest Cover (%)

WB, 1.25%

MDF, 20.30%

SF, 44.69%
OF, 19.95%

Source: Andhra Pradesh state forest department annual data 2014-15

Nandyal Division comprises 5 forest ranges namely Bandi
Atmakur, Rudravaram, Chelelma, Nandyal and G.B.M. For
the year of 2015-16, Nandyal Division has taken up plantation
work over an area of 50 ha covering one out offive ranges
namely Rudravaram (50 ha) under Compensatory Afforestation
Fund Management and Planning Authority (CAMPA) plantation
activity. By Random Sampling method, the total area was partially
enumerated in4 sampled plantations.

Rudravaram |Mixed | Chloroxylon swietenia -
Hardwickia binata
Dalbergia latifolia
Soymida febrifuga
Syzygium cumini
Acacia chundra

Mitragyna parviflora

50

High - 5.12 24.09
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Observations

In the division, D V Penta compartment No.372 of
Rudravaram Forest range plantations was observed
to be the best plantations.

» Survival percentage was rated overall as excellent
with the average of 86% in the entire planting area

» Site quality was taken as criteria for the choice of
species and was moderately suitable to the conditions.
The plant species selected were Chloroxylon
swietenia, Hardwickia binata, Dalbergia
latifolia, Terminalia alata, Terminalia arjuna was
suitable for tropical dry deciduous vegetations.

> Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with a spacing of 3mx3m
& 3m x 4m resulted in mixed crop plantations. Cultural
operations (cleaning, weeding, and climber cutting)
and SMC Operations and water harvesting structures
such as check dams &contour trenching were taken up
attheinitial stages.

» The average height of important tree species was
good with an average height of 5 Meters. Tending
operations (pruning, singling & thinning) were carried
out. Live fencing, kaccha fencing, boulder walls and
social fencing were created to protect plantations from
biotic pressure.

@ INSTITUTE OF FOREST BIODIVERSITY

There are moderate temperatures and good rainfall
and climatic conditions had an impact on the growth of
the plantations, hence the good survival percentage
was observed. It appears that the best plantations
were established with favourable climatic conditions
along with proper protection measures.

Local communities were benefited by gathering
fuelwood, fodder and other intangible benefits like
water level increase in their wells due to the plantation
activities

Plantation journals were maintained in most of
the sites and inspecting authorities made
recommendations in some sites such as circular
weeding and soil working as per calendar of operations

Maintenance problems were raised due to non-
availability of sufficient labour force.

CAMPA fund was used for raising plantations in and
around forest areas/ outside forest areas and flow of
funds was smooth during the initial period of the
plantation works and most of the plantations received
funds timely without any delay.
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MONITORING REPORT
RAJAMPET FOREST DIVISION
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RAJAMPET FOREST DIVISION
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Rajampet, a town as well as a revenue division of Kadapa district
lies in Rayalaseema region of Andhra Pradesh (latitude 15.48° N
and longitude 78.48° E). The area of the town is 13.38 Km’ and
0.054 Million (2011 census). Rajampet WL Forest Division is a part
of WLM Tirupathi circle and lies on the south-eastern part of
Kadapa district (15,938 Km’). The geographical area of the
Division is 3,027 Km” which is 19.71% of the geographical area of
the district.

Type of
plantation

Mixed

Species

Chitvel Hardwickia binata

Pterocarpus
santalinus

Kodur Mixed

Hardwickia binata, -

Pterocarpus
santalinus

Rajampet | Monoculture| Pterocarpus

santalinus

Sanipaya | Mixed Hardwickia binata =

Holoptelea
integrifolia
Terminalia arjuna
Annona squamosa

Pterocarpus
santalinus

Plantation area (ha) Suitability

10

20

70
40

Figure 1: Forest Cover (%)

WSB, 1.25%

VDF, 2.12%

NF, 11.69%
MDF, 20.30%

OF, 19.95%

Source: Andhra Pradesh state forest department annual data 2014-15

Rajampet Division comprises four forest ranges namely
Rajampet, Kodur, Sanipaya and Chitvel. For the year of 2015-16,
Rajampet Division has taken up plantation work over an area
of 140 Ha covering all ranges namely Rajampet (10 ha), Kodur
(20 ha), Sanipaya (70 ha) and Chitvel (40 ha) under Compensatory
Afforestation Fund Management and Planning Authority
(CAMPA) plantation activity. By Random Sampling method, the
total area was partially enumerated in 9 sampled plantations.

Average
height (m)

Survival % Average

of area Girth (cm)

High -

100 55 17.251

High - 89 3 5.949

High - 96 6 8.443

High - 80 3 1.214
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Plantation area

In the division, maximum was planted in Sanipaya forest range
and the minimum was planted in Rajampet forest range.

Figure 2: Plantation area in the Forest Division
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Survival percentage

The survival percentage is maximum in Chitvel followed by
Rajampet which are having 100% and 96% respectively and a
minimum in Sanipaya range which is having 80%.

Figure 3: Survival percentage of the plantations

SURVIVAL PERCENTAGE
8 % B & 2 82 838 §

FOREST RANGE

Average height

In the division, most of the plantations were healthy and maximum
growth was observed in Rajampet followed by Chitvel range with
an average height of 6m and 5.5m respectively and minimum
growth was observed in Sanipaya and Kodur with an average
height of 3matbothranges.

Figure 4: Average height of the plantations
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Average girth

In the division, maximum girth was observed in Chitvel range
with an average of 17.25cm and the minimum was observed
in Kodurwithanaverage of 5.95cm.

Figure 5: Average girth of the plantations
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Observations

In the division, Sanipaya compartment No.810 & 811 of
Sanipaya Forest range plantations were observed to be the
best plantations.

» Survival percentage was rated overall excellent
(average 91.25%) ranging from 80% - 100% in most
of the plantation sites.

» Site quality was taken as criteria for the choice of
species and was highly suitable to the conditions. The
species planted were Hardwickia binata, Syzygium
cumini Phyllanthus emblica, Pterocarpus
santalinus, Holoptelea integrifolia and
Terminalia arjuna which are suitable for mixed dry
deciduous vegetations.

> Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with a spacing of 3m x 3m
resulted in mixed crop plantations. Cultural operations
(cleaning, weeding, and climber cutting) and SMC
operations and water harvesting structures (check
dams & contour trenching) were taken up at the initial
stages.

» Theaverage height of important tree species was good
with an average of 4.25m which is ranging from 3 to 6
m. Tending operations (pruning, singling and thinning)
were carried out. Live fencing, kaccha fencing, boulder
walls and social fencing were created to protect
plantations from biotic pressure.



» Though there are severe temperature and low rainfall
and the impact of drought on the growth of the
plantations comparatively low, hence the good survival
percentage was observed. It appears that the
protection measure has yielded results.

Local communities were benefited by gathering
fuelwood, fodder and other intangible benefits like
water level increase in their wells due to the plantation
activities

Plantation journals were maintained in most
of the sites and inspecting authorities made
recommendations in some sites such as casualty
replacement with pitting.

» No major constrains were found for growing the

plantation. CAMPA fund was used for raising
plantations in and around forest areas/ outside forest
areas and flow of funds was smooth during the initial
period of the plantation works and most of the
plantations received funds timely without any delay.

Absence of funds for subsequent maintenance (after
third-year maintenance) led to less protection against
Grazing and damages by animals and human beings.

Petrocarpus santalinus plantation in Rajampet division
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MONITORING REPORT
CHITTOOR EAST FOREST DIVISION
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CHITTOOR EAST FOREST DIVISION

Chittoor district is part of Rayalaseema region located in
the southernmost part of Andhra Pradesh state bordering
Tamil Nadu in the south and Karnataka in the south-west part.
The total geographical area of the district is 15,359 km’ with a
population of 4.17 Million (2011 census). Chittoor East WL
Forest Division which is part of WLM Tirupati lies in the south of
Andhra Pradesh and Eastern part of Chittoor District (latitudes
13°1" 7.32" and 13%5528.56" N and longitudes 78046" 50.88"
and 80° 03'10.44" E). The Geographical Area of the Division
is6,769.18 Km* which is 44.58 % of the area of the District.

Figure 1: Forest Cover (%)

MDF, 20.30%

NF 11.69%

OF, 19.95%

Source: Andhra Prasesh state forest department annual data 2014-15

Chittoor East Division comprises seven forest ranges namely
Chittoor East, Kravet Nagar, Pileru, Puttur, Satyavedu, Srikalahasti
and Tirupathi. For the year of 2015-16, Chittoor East Division has
taken up plantation work over an area of 415 ha covering
all ranges namely Chittoor East (55 ha), Karveti Nagar (3.5 ha),
Pileru (50 ha), Puttur (50 ha), Satyavedu (150 ha), Srikalahasti
(66.5 ha) and Tirupathi (40 ha) under Compensatory Afforestation
Fund Management and Planning Authority (CAMPA) plantation
activity. By Random Sampling method, the total area
was partially enumerated in 25 sampled plantations.

NPV UELEET cA | NPV

Chittoor East | Mixed Eucalyptus tereticornis 15

Pterocarpus santalinus

Hardwickia binata -
Pterocarpus santalinus

Karvetinagar | Mixed

Piler Mixed Hardwickia binata -
Azadirachta indica
Albizia odoratissima
Pterocarpus santalinus
Sterculia urens
Syzygium cumini

Terminalia alata
Monoculture
Mixed

Puttur
Satyavedu

Pterocarpus santalinus °

Albiziaodoratissima
Terminalia arjuna,
Azadirachta indica
Syzygium cumini
Pterocarpus santalinus
Dolichandrone crispa
Terminalia alata
Dalbergia latifolia

Hardwickia binata 100

Srikalahasthi
Tirupathi

Monoculture
Monoculture

Pterocarpus santalinus °

Pterocarpus santalinus

40 High 96 94 5.66 11.067
815 High - 86 4 8.324
50 High - 89.8 38 13.903
50 High = 92.2 42 9.47
50 High 94.4 95 4.1 14.25
66.5 High 92.25 5.3 16.116
40 High 91 5.2 13.681
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Plantation area

In the division, maximum was planted in Satyavedu forest range
and the minimum was planted in Karvetinagar forest range.

Figure 2 : Plantation area in the Chittoor East Forest Division

PLANTATION AHEA [HAJ
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Chittoor East Karvell Nagar Pultur Satyavedu  Seikalabasthl  Tirupathi

FOREST RANGE =LA ®NPY

Average height

In the division, maximum girth was observed in Srikalahasti with
an average of 16.116 cm and minimum girth was observed in
Putturrange with an average of 9.47 cm.

Figure 5: Average height of the plantations
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Survival percentage

The survival percentage is maximum in Chittoor east which is
having 95% and minimum in Karvetinagar range which
ishaving 86%.

Figure 3 : Survival percentage of the plantations
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Average height

In the division, most of the plantations were healthy and
maximum growth was observed in Chittoor east with an average
height of 5.6m and minimum growth was observed in Piler range
with an average height of 3.8m.

Figure 4 : Average height of the plantations
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Observations

In the division, Vanallur beat of Satyavedu Forest range
plantations was observed to be the best plantations.

» Survival percentage was rated overall excellent with
an average of 91.5% which is ranging from 86% - 95%
inall the CAMPA plantations.

» Multiple plant species were selected based on the site
quality and they were ranging from moderately to
highly suitable to the conditions. The species planted
were Hardwickia binata, Syzygium cumini
Pterocarpus santalinus, Azadirachta indica and
Terminalia alata which are suitable for tropical dry
mixed deciduous vegetations.

» Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with spacing 3m x 3m
resulted in mixed crop plantations. Cultural operations
(cleaning, weeding, and climber cutting) and SMC
Operations and water harvesting structures such as
check dams & contour trenching were taken up at the
initial stages.

» The average height of important tree species was 4.6
which is ranging from 3.8 to 5.6m. Tending operations
(Pruning, singling and thinning) were carried out. Live
fencing and social fencing were created to protect
plantations from biotic pressure. Tending operations
has given better results in most of the plantations.

> There are moderate temperatures and good rainfall
and climatic conditions had an impact on the growth of
the plantations, hence the good survival percentage
was observed. It appears that the best plantations
were established with favourable climatic conditions
along with proper protection measures.



» Local communities were benefited by gathering
fuelwood, fodder and other intangible benefits like
water level increase in their wells due to the plantation
activities

» Plantation journals were maintained in most
of the sites and inspecting authorities made
recommendations in some sites such as circular
weeding & soil works and Pruning & unwanted
weeding growth in plantation

» No major constrains were found for growing the

plantation. CAMPA fund was used for raising
plantations in and around forest areas/outside forest
areas and flow of funds was smooth during the initial
period of the plantation works and most of the
plantations received funds timely without any delay.

Absence of funds for subsequent maintenance (after
third-year maintenance) led to less protection against
Grazing and damages by animals and human beings.

Hardwikia binata plantations in Chittoor East forest division

Collar girth measurement

Hardwikia binata plantations in Chittoor East division

Collar girth measuring

Overview of the mixed plantation
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Pierocarpus santalinus plantations in Panduru Beat Pterocarpus santalinus plantations in Satyavedu Forest range

Pterocarpus santalinus plantations
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MONITORING REPORT
NARSIPATNAM FOREST DIVISION
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NARSIPATNAM FOREST DIVISION

Legend
I Fooest Cover dea
[ vt Boumdary

Narsipatnam is a town in Visakhapatnam district of Andhra
Pradesh. The area of Visakhapatnam district is 11,161 km’ and
population of the district is 4.2 million (2011 census).
Narsipatnam Forest Division lies in the north-eastern part of
Andhra Pradesh between latitudes 17° 27° 33" and 18°07° 02" N
and longitudes 81°51'47" and 82°47 59" E. Geographical area of
the division is 3754.99 Km’ which is 30.95% of the geographical
area of the district.

Type of

plantation RRERS

Range ‘

Figure 1: Forest Cover (%)

MDF, 20.30%
W, [
1.25% VO, 212%

-OF 19.95%

SF, 44.60%

Source: Andhra Prasesh state forest department annual data 2014-15

Narsipatnam Division comprises eight forest ranges namely
Narsipatnam, K.D.Peta. Slier, Chintapalli, Lothugadda,
Marripakala, R.V Nagar and Peddavalasala. For the year of
2015-16, Proddutur Division has taken up plantation work over an
area of 132 ha covering five out of eight ranges namely
Narsipatnam (40ha), K.D. Peta (20 ha). Sileru (28 ha), Chintapalli
(19 ha), Lothugadda (25 ha) under Compensatory Afforestation
Fund Management and Planning Authority (CAMPA) plantation
activity. By Random Sampling method, the total area was partially
in 11sampled plantations.

Chintapally | Mixed Dalbergia latifolia -
Syzygium cumini
Pterocarpus marsupium
Magnoliachampaca
Tamarindus indica

Acrocarpus spp.

K D peta Monoculture | Tectona grandis -
Narsipatnam | Mixed Dalbergia latifolia 20
Pongamia pinnata

Albizia odoratissima
Syzygium cumini

Sileru Mixed Tectona grandis -
Acrocarpus spp.

Pterocarpus marsupium

Lothugadda | Mixed Tectona grandis -

Plantation area (ha) | Suitability | Survival % | Average | Average
of area height (m) | Girth (cm)

19 Poor - 40 1.65 3.189

20 Moderate | - 82 3 4.235

20 Moderate | 76 | 74 4 6.54

28 Moderate | - 70 0.85 17.882

25 Poor - 35 1.82 3.624
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Plantation area

In the division, maximum was planted in Narsipatnam forest range
and minimum was planted in Chitapally forest range.

Figure 2: Plantation area in Narsipatnam forest division
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Survival percentage

The survival percentage is maximum in K D Peta which is having
82% and minimum in Chintapally range which is having 40%.

Figure 3: Survival percentage of the plantations
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Average height

In the division, most of the plantations were healthy and maximum
growth was observed in Narsipatnam with an average height of
4m and minimum growth was observed in Sileru range with an
average height of 0.85m.

Figure 4 : Average height of the plantations
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Average girth

In the division, maximum girth was observed in Narsipatnam
with an average of 17.88cm and minimum was observed in
Chintapally range with an average of 3.189cm.

Figure 5: Average girth of the plantations
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Observations

In the division, Duppulawada compartment No.1074 of
Sileru Forest range plantation was observed the best
plantations.

>

>

Survival percentage was rated good (average 66.75 %)
ranging from 40% - 82% at all the CAMPA plantations.

Due to the presence undulated hills and plains, the
selected species were moderately suitable for the soil
type. The species planted were Dalbergia latifolia,
Syzygium cumini Pterocarpus marsupium,
Acrocarpus and Tectona grandis which are
suitable for dry ever green vegetation.

Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with spacing 3mx3m &
2m x 2m resulted into mixed crop plantations. Cultural
operations (cleaning, weeding& climber cutting) were
takenupattheinitial stages.

Average height of important tree species was
2.3m which is ranging from 0.65 to 4 m. Tending
operations(pruning, singling and thinning) were
carried out. No protection measures lesser infestation
of pest and diseases (rust and powdery mildew)
were witnessed and health of the plantations over all
was good.

There is moderate temperatures and good rainfall and
climatic conditions had impact on the growth of the
plantations, hence the good survival percentage was
observed. It appears that the best plantations were
established with favourable climatic conditions along
with proper protection measures.

Local communities were benefited by gathering fuel
wood, fodder and other intangible benefits like water
level increase in their wells due to the plantation
activities

Plantation journals were maintained in most of the
sites and inspection notes were noticed only at a few
plantation sites.

No major constrains were observed for raising the
plantations. CAMPA fund was used for raising
plantations in and around forest areas/ outside forest
areas and flow of funds was smooth during initial
period of the plantation works and most of the
plantations received funds timely without any delay.

Plantation journals were maintained in most of the
sites and inspection notes were observed only at a few
plantation sites.

Absence of funds for subsequent maintenance (after
third year maintenance) led to less protection against
grazing and damages by animals and human beings.

INSTITUTE OF FOREST BIODIVERSITY @



auop Burouay 8

awoaul
awos Bumab aie Aay|

9]e|IeAR J1BPPO4 ‘POOM |aN4

139

(Buipaam g Buiuniyg
‘Bur|buIS) 1o parued
suolelado Bulpus|

wogg /L /wago
%0L

auop sem Bunue|d padeds
W EXE ‘Bumid ‘W Gy
3|qe1Ins Aja1elapoy

wnidns.wul Sndin20.42)J
‘snd.uv20.40y
‘S1puv.43 PUOIO]

BH 8¢

uonejue|d doa paxip
153404 IAd3S3H
£1°783.C08L N
nyans

| - ainxauuy

auop Buiaus) 8

PaAIBSGO yanuw 10N

13quI} [[ews ‘poom [an{

133

N0 PallIed 10U 81am
suolielado Bulpus|

Wwiygg/ Wy
%SL

auop sem Bunuejd paoeds
M EXE ‘Bumid ‘W Gy

abelany

UIUND Wn134z4g
‘vijofiv] v1312qIDq

BH 07

uoneiueld paxi
159104 8nIBSaY
8L¢83G5LLN
INVNLYdISHYN

auop Bulouay 8j1

PaAISS]O Yan 10N

13ppo4

SHOM JINS

(Bu1jbuig) 1no palliea
suolielado Buipus|

wgzy/we
%¢c8

auop sem Bunueld paoeds
M ZXZ Bumid "o Gy

91IBPOI

SIpup.13 PUOIIJ]
BH 0¢

$d0J2 81N} NI0UO
158104 aAI8SaY
6E€'¢8485LL N
viidax

INVNLVdISHYN - NOISIAIQ FHL 40 FNVN

auop Bulouay 83

PaAISS]O YINW 10N

13ppo4

SHIOM JINS

(Butjbuig) 1no palliea
suolielado Bulpus|

wogl'e/waey|
%0v

auop sem Bunue|d paoeds
L EXE ‘Bumid ‘W Gy
a|qexns Aja1esspol\

snd.p2042y
‘wnidns.aoul Sndino042)J
UIUND Wn13az4g

‘vijofiiv] v18129IDT
BH 6L

uoizeue|d doia paxi|\
159104 8AIBSAY
E7'¢8306LL N
AT1VdYLNIHI

(018 sB|11BY) BINSSBI4 21101g 1sUIRBR SAINSEaW U0I1I8101d
913 Bu1auay ay1| SHJom uo1398}0.d

uonelue(d uasti 01 anp ajdoad
10 8J1| Jo Avijenb ul uswanoldw|

4SMIe1S “Alunwwod |Bao| 1o}
ssewolg 4o Alljige|ieAe ul aseaiou|

SJUBWSSaSSe Sy pue dn uayey Jl
SYJ0M UO[1BAI3SUOY) (JINIS) 84N1SIO|N pue |10S

(suonelado 1ayio
R Buiunid/Buijbuig) suoneladq Buipua|

yuig/ biay abelany
abejuaniad [BAIMNG

(18 Bunueld ‘Bunid ‘Buioedg)
p|al} 8Y} Ul UBBS SE }I0M JO 1UBWSSASSY

eale Jo AlljIgelng

JuU3Wssassy anneyjenp

$8108dg 83| 40 831049
(eH u1) BBlY UOIIRIUE|Y
uoneueld jo adA|
pueT Jo snielg eba]

$8]eUIPI00) SdO
abuey ay} jo aweyy

JINTHIS VdINYI HIANN a3SIvd SNOILYLNY1d NOISIAIGQ NVNLYdISYVN 40 1VINH04 NOILYNTVAT

L9

99

g9

79

%E9

L1'€9

9
1’9

N EEEE =T )

ON'S

@ INSTITUTE OF FOREST BIODIVERSITY



Umn0IB $s9|
sey uoneueid HSIN

abelany

1ano si pouiad Buipuny
01 8np panunuoasi(g

pooy

Spaau Jiayy 1o} paiue|d
3 01 pa1sabbns alam
$81181IeA 1IN} [BIOT "SBA

uonosiold Joj piend
Uo1eA\ UIBIUIBW ‘POOE)

MO} pUNj Y100WS

VdINYD
ON

uonejue|d poos ‘04d-ans

810z 01 dn parepdn

81RIBPO|

ymolb poog

poob Alap

18A0 SI poliad aaueusiUIeW
01 8Np panuiuoasi|g

pooy

Spaau J1ay3 Joy paiued
8 01 pa1sabbins aiam
SAN8LIBA 1INJ} [BI0T "SBA

9IUBUBIUIBI| 10} SPUN4 'STA

MO} pPUNy Y100WS

VdIAVI
ON

suoleaIpul |e133ds o

810 0% dn pajepd

pooy

ymnolb poog

abelany

18/0 I poliad aaueusiulew
01 8NP PanuIIU0ISI(]

pooy

Spaau 18y} Joy paiued
3 01 pa1sabbins alam
S318LIBA 1INJ} [BIOT SBA

pouBUBIUIR| 10} SPUN{ ‘STA

MO} punj Y100WS

VdIAVI
ON

suoleaIpUI |e123ds O

810z 01 dn paiepdn

81RIBPOJ\|

poob ale yimolb pue [eAIAINS
eale A1y uo piej uonejue|d

pooy

18A0 sI poniad aaueusiulew
01 8NP PanuIUOISI(]

pooy

sjueynsuoq/A

Spaau 118y} Joy paiueld
3 01 pa1sabbins alam
SB1181IBA 1INJ} [BIOT SBA

82URUBIUIRIA| 10} SPUNS 'STA

MO} punj Y100WS

VdINVI
ON

04a-ans

810z 03 dn pajepdn

81RIBPO|

uonejue|d syl Inoge uonewloul J18yio Auy
9, [BAIAINS JO SISBQ 8Y) U0 Bulpelq |[eieng

i(suoseal) panuiiuodsip/paiipow
/panuiluod aq pjnoys 198loid ay1 Jayisypn

$aNSssI 1ay10 Aue Jo/adueusiuiew
pJ02al Ul JuswaAcldwi Joj suonsabbng

auafy unenjeay ayy wouy syuawanoidwy 1oy suonsafifing

¢198l01d 8y} Jo 108dse Jejnaied Aue aroidul
01 paau 1eyl |aa} ea.e ay} Jo ajdoad JayidyAn

;aindino 19aloud 8y Buiroidwi 1o} 8doas Auy

919 Abojopoyiaw uj (sarouaby Buisinsadng/unuawajdwi wouy) syuawanosdwi 10y suonsabing

;8s11e Ae|ap By} pIp 818YM ‘YI0OWS 3,USBM SPUNJ JO MO} J|
spunj Jo 82103

jAue J1 'sanioyine syl Aq pade) SUONELIWIT/SIUIRIISUOY
suoneywry/siuiensuoy Jaafoid

(040 49 479) sanuoyiny Bunaadsu|
91 JO S1UBWIWOY/SUIIBAIBSA(

[eunol uoieyueyd jo Bunepdn
$P1093Y J0 daueUUIR[

uonejue|d pasiel Jo yijesH

Gl

¢l

1Cl

Ll

AR
Ll
€0l
ol
10l
ol

(6
l'6

INSTITUTE OF FOREST BIODIVERSITY @



9113POJ\
ON

awooul awos Bumab ale Asy|

13ppoq

ON

(BurBuig) 1no parued suoiesado Buipus|

wo g|'g/wgg

% 09

auop sem Bunued pageds w gxg ‘Bumid ‘W Gy

a|qeins Aja1e18poj

DI1PUL SNPUIIDIUD | ﬁﬁ&kﬁbckbv\
BHOL

uoneiue|d doia paxip

158104 8MIBSAY

8vv'28396°LL N /eypuequiniiy)
INVdNdYNHSIE)

L0013 9001

9119POJ
ON

awodul awos Bumab ale Asy|

19ppo

ON

1N0 paliied 1ou a1am suonelado Buipus|

W g|'g/wo 08

% 0¢

auop sem Bunued pageds w gxg ‘Bumid ‘W G

1004

vovduyovijousvp ‘vijofiiv] PISL2qID(
‘wndns.aow Sndipd20.423 WUIUNI Wn13Az4g

BHOZ

uoieiue|d doia paxip

158104 8MIBSAY

Gl¥'283G8'LL N /epueqge|inuwoy
V4YSYINYM

glol

uonejue|d pasiel Jo yijeaH

(018 $8|1187) BINSSAI 21101g ISUIRBE SAINSeaW U0I1I3101d

*-9)a Bujauay ay1| SyJom uonaalold

uoneyue|d uasl 0y anp ajdoad Jo aj1| j0 Aijenb ul Juswanoiduw|

$SN1LIS "AlIUNWWO) [BIO| J0J SSBWOIg J0 AlIjIqR[IBAR Ul 3SB8IIU|
S)UBLISSASSE S}l pue dn uaye} JI SHIOM UOIIBAIBSUO] (JIAIS) BINISIO|N PUB |10S
(suonesado Jayroxg Butunid/Buibuig) suonelsdq Buipus|

yuig/aybiay abelany

abeiuadiad [AIAING

(218 Bunueld ‘Bumid ‘Buroeds) pjaly 8y} Ul USAS SE }IOM JO JUBWSSASSY
eale Jo Ajigelng

Juawssassy anneyjenp

$8129dg 891 J0 99I0Y]
(eH ur) eaxy uoneiueld
uonelue|d 4o adAp
pueT Jo snieis |efa
$81BUIPI00Y Sdo

jeag ayj jo awep

Juawyiedwo? ay) jo awepy

INVNLVdISHYN - NOISIAIQ FHL 40 FNVN

INVNLVdISHYN - NOISIAIQ FHL 40 FNVN

JINTHIS VdINYI HIANN A3SIVd SNOILYLNY1d JONVH ATTVdVLNIHD 40 LVINYO04 NOILYNTVAT

{ - aInxauuy

A

L9
99
g9
79
A
L'€9
9
1’9

) Moem = | JUe]

ON'S

@ INSTITUTE OF FOREST BIODIVERSITY



poob aie yimolb
pue [BAIAINS BAJE Aj|IY UO pie| uoneiue|d

poog
19A0 SI poliad 9auBUBIUIRW 01 8NP PANUIUOISIQ

pooy

pa1sabfins a1am sa1dLIBA 1IN} [BIOT "SBA

Buipaspp

MO} pun} y1oows

Spunj Jo Moj4 Y100Ws

ON

040-ans
810z 01 dn parepdn

[BAIAINS JO 907 SI UolRIUR|]
1004
1910 S| poliad 89UBUBIUIRW 0} 8NP PANURUOISI(]

pooy

pa1sabbins a1am $al181ieA 1IN) [BI0T "SBA

ON
{912 Afiojopoylaw
MOJ} punj yroows
Spuny JO MO} YJoows VdIANVJ
ON

ON
ON

uoneiueld ay1 1noge uonewloul J1syio Auy

9% |BAIAINS JO SISEQ 8y} U0 Buipels) ||elanQ

¢(suoseal) panulu0asIp/palipow/panuiiuod ag pjnoys 1asloid sy} Jay1ay\
$8NSS| Jay10 Aue 10/83uBUB]UIRW PI0IBI Ul JusWaA0ldwl 10} suonsabbng
sjueynsuogjAauaby Bunenjeny ay) woiy sjuawanoidwi 10y suonsahifing

¢138loud 8y Jo 108dse Jejnaied Aue sroidul
01 paau eyl |88} ea.e 8y} Jo 8jdoad Jayiay

¢andino 198fo.d 8y Buiroldwi Joj 8doas Auy

ui (sajauaby Huisiniadng/Bunuawa)dw) woi4) syuawanoidui 1oy suonsahifing
¢8S1e Ae[ap 8y} pIp 8J1ayMm ‘Yloows 3,USEM Spuny Jo M|} §|

spunj Jo 82In0S

¢Aue J1 ‘saiiioyine ay) Aq paoe} SUOIIBIIWIT/SIUIRIISUO)
suopje)wIy/siulesuo? 1a3foid

(04@ 49 499) saioyiny bBuinoadsu| syl Jo SUBWWOY/SUCITBAIBS]Q

|eusnol uoneyueld jo Bunepdn

Spl03ay Jo asueuajuie|y

145

el
1Cl
14

Ll

L'LL

€0l

0l

1’0l

(6
l'6

INSTITUTE OF FOREST BIODIVERSITY @



9118POJ
ON

awooul awos Bumab ale Aay|

1appo4

ON

(Butunig pue BurBuig) ‘1no parued suolesado Buipus|
Wl £Z7/W G

%6Y

auop sem Bunue|d pageds zXe ‘Buinig W G

91IBPOJ

hwmutﬁk.% puolo9|

eyol

$dou 81n1NIOUOJ|

159104 BMIBSOY

6£7838GLL N /Wweleleqeuy)
INvdviva

uoneiue|d pasiel Jo yijeaH

(018 s8J11RY) BINSSAld 21101g 1suleBe sainseaw Uo1198101yd

"9)a Buauaj ay1| s)Jom uonaajoid

uonejued uasil 01 anp ajdoad Jo 8j1| Jo Alljenb ur Juawanoidu)|

$SN1eIS "AJUNWWO? (30| J0J SSEWOIG JO AlIjIqE|IBAR Ul 8SE8IIU|
SJUBWSSASSE S} pue dn UsYe) JI SYI0M UOIIBAIBSUOY (JIAS) BINISIO|A pUE |10S
(suonesado Jay1o x Burunid /BuBuig) suoiresadq Buipus|

yuin/aybiay abelany

abeiuadiad [BAIAING

(018 Bunueld ‘Build ‘Buraeds) piaiy 8yl Ul USSS SE }IOM JO JUBISSASSY
eale Jo AlljIgelns

Ju3wssassy anneyjenp

$a128dg 88l] J0 831049

(eH U1) BBl UOIIRIUR|Y

uonelue|d 4o adAp

pueT jo snielg |ebs

$81eUIPI00Y Sd9

Jeag ay) jo awey

V1id @ M :39NVY FHL 40 JNVN

INVNLVdISHYN - NOISIAIQ FHL 40 FNVN

JINFHIS YdINYD H3ANN a3SIvH SNOILYLNY1d 39NVYH Yiid d ) 40 LVINHOL NOLLYNTVAT

'L

L9
99
g9
79
.59
L1'€9
9
1’9

N NGRS [RIEC)

oN's

@ INSTITUTE OF FOREST BIODIVERSITY



poob ale Yimolb pue [eaians eale Ajjiy uo piej uonelued

poog
19A0 I poliad sauBUSIUIRW 0} 8NP PANUITUOISI(]

pooy

spaau J1ay) 1o} parue|d aq 01 pa1sabbns aiem sanaLeA 1In1) |20 'SBA

Buipaspp

MO[} punj yiroows
Jan0 pouad Buipuny ‘spunj Jo MO} Yloows

ON

040-ans
810z 01 dn parepdn

uolieiue(d sy} Inoge uoliewlojul Jayio Auy

9% |BAIAINS JO SISEq 8y} uo Buipels [je1anQ

j(Suoseal) panuiuoasip/paliipow/panuiuod aq pjnoys 1asloid ay1 Jayiaym

$aNSs| Jay10 Aue 10/83ueUB]UIBW P10IBI Ul JusWaAcIdW! 10} Suoiisabbng
sjueynsuoq/Asualy Bunenjenz ay) wouy syuawanosdwi 10y suonsabifing

(19801d a3 Jo 108dse Jejnaiyed Aue snoidwi 03 paau eyl |88} eale 8yl 4o 8jdoad Jaylaypn
¢indino 198foud ayy Buiroldwi 1oj 8doas Auy

919 Abojopoyiaw ui (sa1ouaby Buisiniadng|Bunuawajdwi wouy) syuawanosdwi 10y suonsabifing
;as1ie Aejap 8yl pIp 818y ‘Yioows 1,USem Spuny Jo Moj} 4|

Spuny Jo 821n0S

¢Aue J1 ‘saiiioyine sy} Aq paoey SUOIIEIIWIT/SIUIBIISUO)

suone)wy/siulensuo? 1asfoid

(04Q 49 499) senoyiny Buriosdsu| syl Jo SJUBWWOY/SUCITBAIBS]()

[eunol uoneyueyd jo Bunepdn

$pJ1093Y Jo daueualuiefy

€l
el
LCl

'l
L'LL
Ll
€0l
0l
10l
0l
(6
l'6

INSTITUTE OF FOREST BIODIVERSITY @



ON

3Woaul 8wos Buimab ale Aay |

Jaquun |[ews ‘poom |an

133

(Burunld) o pallled aie suoliesado Buipus|

wo yG'g/wW

%SL

auop sem Bunued pageds ,wigxg ‘Bumid ‘,wa Gy

abelany

wmnund wn13AzAg ‘vulssyp.1opo viziqpy ‘vijofip] vidiaqp ‘vivuuld pIuDIUO]
Byol

uonejue|d dosa paxip

158104 9AI3SY

8/'783 G5 L1 N /(epueg) ninpueq

n4anaox 9

G911

(918 $8|118Y) BINSSAI4 1101g ISUIEHE SAINSEaW U0I1I8301d

*-9)a Buauaj ay1| S)Jom uonaalold

uoneiue|d uast 03 anp ajdoad Jo 8}1| J0 Anijenb ul Juswanoiduw|

$SN1LIS "AlUNWWOD [BI0| 10§ SSRWOIG JO AlIjIqR[IBAR Ul BSBAIIU|
S1UBLISSASSE S1I pue dn UaYel JI SHIOM UOIIRAIASUO] (JIAIS) BINISION pUe |10S
(suoiyesado Jay1o xg Burunid/Buribuig) suonessdq Buipus|

yuin/aybiay abessny

abejuaniay [BAIANG

(018 Bunueld ‘Bumig ‘Buiaeds) pialy 8yl Ul USSS Se }IOM JO JUBWISSASSY
eale jo Aujigelng

JuUBWISS3ssy anneyenp

$8108dg 98] 40 831049

(eH u1) ealy uoneue|d

uonelue|d o adAp

pue7 jo snieig |efa

$91eUIPI00Y Sd9

‘Jeag ay) jo awey

:Juawysedwo? ay) jo awepy

INVNLVdISHYN - JONVH JH1 40 JINYN

INVNLVdISHYN - NOISIAIQ FHL 40 FNVN

JINIHIS VdINYI HIANN a3SIvd SNOILVLNY1d 39NV INVNIVAISHYN 40 1YINHO4 NOLLYNTVAI

A

L9
99
69
79
Ay
1'€9
9
1’9

G el = e

oN's

@ INSTITUTE OF FOREST BIODIVERSITY



ymmolb poog
poob Aiap

19/0 I poliad auBUSIUIRW 0] 8NP PANUNUOISI(

pooy

paiue|d aq pjnoys SalaLieA [BI07 'SOA

uonasloid 1o} pienf yarem uiejuiew ‘poox)

uoneiueld ay1 1noge uonewloul 1syio Auy

9% |BAIAINS JO SISBQ 8y} Uo Bulpeliq jjelanQ

((Suoseau) panuiuodsIp /palyipow /panuiuod ag pinoys 19aloid ay: Jay1aypn

$8NSS| Jay10 Aue 10/83uBUB]UIBW P10IBI Ul JusWBA0IdWI 10} suoiisabbng
sjueynsuo/Aauaby Bunenjenz ay) wouy sjuawanosdwi 10y suonsabifing

¢198l0.d 8y} Jo 10adse Jejnaiied Aue saoidwi 0} paau 1eyy |98y eale ayi Jo 9|doad Jayisypn

¢andino 19afoud ayy Buiroldwi 1) 8doas Auy

i919 ABojopoyyaw ui (sa1auaby Buisinsadng|hunuawsajdwy woi4) syuawanoidwi soy suonsabifing

Spunj Jo Moj} Yroows

VdIAVI
ON

ON
810z 01 dn pajepdn

poog

$8S1Ie AB|ap BU} PIp 8I8YM ‘YI00WS 3,USEM SPUN) JO MOJ} J|

spunj J0 83In0S

¢Aue J1 'sanioyine ayy Aq pade} SUOIE}ILIT/SIUIRIISUO)
suoneywiy/siulessuos jasfoid

(040 49 499) sanuoyny Bunaadsu| 8y} Jo SIUBWIWIOY/SUCIIBAIBSAQ
[eusnol uoneiued jo Bunepdn

splo3ay Jo asueuajule|

uonelue|d pasies Jo yijesH

14
€l
el
1'Cl
14
Y
L'LL

€0l
0l
1’0l
0l
(6
1’6

INSTITUTE OF FOREST BIODIVERSITY @



ON

awoaul awos Bumab ale Asy|
13ppo ‘poom [an4

ON

ON

wogg/L/w |

%08

auop sem Buiue|d padeds
Juexe “Burmg ‘W Gy

3|ge1INns Aja1elapoy

wnidns.avut SNdAp20.42) ‘Sndipo0.40y

BHOL
uonejue|d dosa paxip

158104 9AI9SY

G1'Z83G10°8L N /weleaeBueg euly)

VANONVHVYHa vV
080l

ON

awoaul awos Bumab ale Asy|
1appod

139

Buipaapn

wogg/L/w |

%06

auop sem Bunue|d paseds
Uizxz "Burmg ‘W Gy

a|qenns Ajybiy

QNERQRM puod9|

eHOL

d013 81n3NJ0UO|A

15310 aAI3SaY

£11'283€0'8L N /lljedesewoy
vavmvinddna

L0l

(18 S8J11BY) BINSSBld 91301d ISulebe seinseaw Uo1198}0lyd

913 fuauay ay1| sy1om uonasyoid

uonejued ussil 01 anp ajdoad o 8j1| Jo Alljenb ur JuswaAoidw)

$SNIeIS “ANunwwoa |eao| 1oy Ssewolg Jo Aljige|ieAe ur asealu|

SJUBWISSASSE S1I pue dn Uaye} 4 SYIOM UOIIBAIBSUOY (JINS) 8INISIO|N PUE [10S
(suolyesado Jay1o g Burunid/BuriBuig) suonessdq Buipus|

yuin/aybiay abessay

ahe1uaaiay [BAINNG

(018 Bunueld ‘Bumig ‘Buiaeds) pjaly 8yl Ul UsaSs Se }IOM JO JUBWISSASSY
eale jo Aujigelng

Ju3WISSassy anneenp

$8108dg 881] 40 831049

(eH u1) ealy uoneue|d

uonelue|d o adAp

pue7 jo snieig |efa

$81BUIPJI00Y 49

‘Jeag ay) jo awey

:Juawysedwo? ay) jo awepy

N4371S - J9NVYH FHL 40 JINVYN

INVNLVdISHYN - NOISIAIQ FHL 40 FNVN

JINFHIS VdINYI HIANN aISIVH SNOILYLNY1d 3ONYH NY3ITS 10 1YINHO4 NOLLYNTVAT

'L

L9
99
69
79
¢e9
)

¢9
1’9

GEINNCS IS, L)

oN's

@ INSTITUTE OF FOREST BIODIVERSITY



ywmolb sss| sey uoneiue|d HSIN
abelany
13A0 sI polad Buipuny 01 8np panuiuodsiq

pooy

paiue|d 8q pjnoys sainslieA [2I07 'SBA

uonaaloid 1o} pJenB yaiem uleluiew ‘poog)

Spun} Jo MOJJ Y100WS

VdIAV]
ON

uonelueld poos ‘04@-ans
£10z 01 dn pajepdn

91RIBPOI

pooy
1U8||89x7
panunuo)

pooy

paiue|d aq pjnoys Salialien [BI07 'S5

uonaajoid 1o} pJenB yaiem ulejuiew ‘poog)

i A

Spun} Jo MO} Y100WS

VdIAV]
ON

uonejuejd poog ‘04Q-ans
810 0% dn paiepdn

poog

uonelue(d ay1 IN0Qe UoIBWIOoLUI J8Yl0 Auy

9% |BAIAINS JO SISEq 8y} uo Buipeln [je1snQ

((SuoseaJ) panunuoasIp /paiyipow /panuiuod aq pinoys 1a8foid ays Jaydypn

$anss| 18y10 Aue Jo/adueuaiulew podal ul Juswaoldwi 1oy suonsahbng
sjueynsuog/Aaualy Bunenjeaz ayy wouy syuawanosdwi 10y suonsabing

¢198l01d 8yy Jo 10adse Jejnaied Aue anoidwi 0} paau 1ey) (98} eale ay Jo ajdoad Jay1aypn
;andino 198fo.d 8y Buiroldwi 1o} 8doas Auy

fojopoyyaw uj (sa1ouaby Buisinsadng/bunuawajdwy woi4) syuawanoidwy toy suonsabiing
¢8S11e Aejap 8y} pIp 8J1aym ‘Yioows 3,USeM Spuny Jo MOJ} J|

spunj Jo 821n0S

jAue J1 ‘saiiioyine ay) Aq paoe} SUOIIBIWIT/SIUIRIISUO)

suonewIy/siulensuo? 1a3foiyg

(04@ 49 499) saoyiny Bunoadsu| ayl Jo S1UBWWOY/SUCIIBAIBS]Q

|euinol uoneiueld Jo Bunepdn

SP1093Y Jo daueualuiely

uoneiueld pasiel Jo yijeaH

vl
el
el
A
l
Ll
LLL
Ll
€0l
ol
1’0l

(6
l'6

INSTITUTE OF FOREST BIODIVERSITY @



ON

awoaul awos Bumab ale Asy|
13ppo ‘poom [an4

ON

ON

wogg/L/w |

%08

auop sem Buiue|d padeds
Juexe “Burmg ‘W Gy

3|ge1INns Aja1elapoy

wnidns.avut SNAdAp20.42) ‘Sndipo0.40y

BHOL
uonejue|d dosa paxip

158104 9AI9SY

G1'Z83G10°8L N /weleaeBueg euly)

VANONVHVYHa vV
080l

ON

awoaul awos Bumab ale Asy|
1appod

139

Buipaapn

wogg/L/w |

%06

auop sem Bunue|d paseds
Uizxz "Burmg ‘W Gy

a|qenns Ajybiy

QNERQRM puod9|

eHOL

d013 81n3NJ0UO|A

15310 aAI3SaY

£11'283€0'8L N /lljedesewoy
vavmvinddna

L0l

(18 S8j11BY) BINSSBld 91301d ISulebe sainseaw U01198}0lyd

913 fuauay ay1| sy1om uonasyoid

uonejued ussil 01 anp ajdoad o 8j1| Jo Alljenb ur JuswaAoidw)

$SNIeIS “ANunwwoa |edo| 1oy Ssewolg Jo Ajige|ieAe ur asealou|

SJUBWISSASSE S1I pue dn Uaye} 41 SYIOM UOIIBAIBSUOY (JINS) 8IN3ISIO|N PUE [10S
(suolresado Jay1o g Burunid/BuriBuig) suonessdq Buipus|

yuin/aybiay abessay

ahe1uaaiay [BAINNG

(018 Bunueld ‘Bumig ‘Buiaeds) pjaly 8yl Ul UsaSs Se }IOM JO JUBWISSASSY
eale jo Aujigelng

Ju3WISSassy anneenp

$8108dg 881] 40 831049

(eH u1) ealy uoneue|d

uonelue|d o adAp

pue7 jo snieig |efa

$81BUIPJI00Y 49

‘Jeag ay) jo awey

:Juawysedwo? ay) jo awepy

N4371S - J9NVYH FHL 40 JINVYN

INVNLVdISHYN - NOISIAIQ FHL 40 FNVN

JINFHIS VdINYI HIANN aISIVH SNOILYLNY1d 3ONYH NY3ITS 10 1YINHO4 NOLLYNTVAT

'L

L9
99
69
79
¢e9
)

¢9
1’9

GEINNCD IS, L)

oN's

@ INSTITUTE OF FOREST BIODIVERSITY



ywmolb sss| sey uoneiue|d HSIN
abelany
J13no si polad Buipuny 01 8np panuiuodsiq

pooy

paiue|d aq pjnoys SalaLien [BI07 ‘'SIA

uonaaloid 1o} pJenB yarem uleluiew ‘poog)

Spunj Jo MOJJ Y100Ws

VdIAV]
ON

uonejuejd poog ‘04Q-ans
£10z 0xdn pajepdn

91RIBPOI

pooy
ENEDE!

panuiuoy

pooy

paiue|d aq pjnoys Salialien [BI07 'S5

uonaajoid 1o} pJenB yarem ulejuiew ‘poog)

i A

Spunj Jo MOJJ Y100Wws

VdIAV]
ON

uonejuejd poog ‘04Q-ans
810z 01 dn pajepdn

pooy

uonelue(d ay1 IN0Qe UoIBWIOoLUI J8Yl0 Auy

9% |BAIAINS JO SISEq 8y} uo Buipelq [je1snQ

((Suoseau) panuiuodsIp /palyipow /panuiuod ag pinoys 1aa(oid 8y JaYyiaypn

$aNSS! J18Y10 Aue 10/adueualulew piodal Ul Juswacldul 1o} suonssbbng
sjueynsuog/Aaualy bunenjeaz ayy wouy syuawanosdwi 10y suonsabbing

¢198lo01d 8yy Jo 108dse Jejnaiued Aue anoidwi 0} paau 1ey) (98} eale ay Jo ajdoad Jay1aypn

;andino 198loud 8y Buiroidwi 1o} 8doas Auy

fojopoyyaw ui (sa1ouaby Buisiasadng/unuawajdw) wou4) syuawanoidwy 1oy suonsabiing
¢8s11e Aejap 8y} pIp 8JayMm ‘Yioows 3,USeM Spuny Jo MOJ} 4|

spunj Jo 821n0S

¢Aue J1 ‘saiioyine sy} Aq paoey SUOITEIIWIT/SIUIBIISUO)

suonejwry/siulensuos) 1asfoiyd

(04@ 49 499) seioyiny Bunnoadsu| ay1 Jo S1UBWWOY/SUCIIBAIBS]Q

[eunol uoneyued jo Bunepdn

SP1093Y Jo daueualuie|y

uoneiue|d pasiel Jo yijesH

14
€l
el
L'Cl
@l
Ll
L'LL

€0l
0l
1’0l

S
1’6

INSTITUTE OF FOREST BIODIVERSITY @






MONITORING REPORT
KAKINADA FOREST DIVISION
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KAKINADA FOREST DIVISION
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Kakinada is a town as well as a district headquarters of East
Godavari district of Andhra Pradesh state. Area of the East
Godavari is 12,805 km” and its population is 5.1 million (2011
census). The major rivers are the Godavari, Pampa and Yeleru.
Topographical characteristics of the district are Delta, upland and
Agency or hill tracts. Kakinada Forest Division comprises the
entire district of East Godavari and lies in the north-eastern part of
Andhra Pradesh (latitudes16® 18" 04" and 18° 00" 54”N and
longitudes 81°30" 08"and 82° 36" 17" E). The geographical area of
the Division is 10807 Km’.

Figure 1: Kakinada Forest Cover (%)

MODF, 20.30%

We, VDF,
125% 2.11%

Source: Andhra Prasesh state forest department annual data2014-15

Kakinada Division comprise seight forest ranges namely
Addatheegala, Kakinada, Rajavomangi, Rampachodavaram,
Sudikonda, Yelleswaram, Gokavaram & WL Kakinada. For the year
of 2015-16, Kakinada Division has taken up plantation work
for an area of 149ha covering four out of eight ranges namely
Kakinada (43.5ha), Rampachodavaram (28ha), Sudikonda
(17 ha) & Yeleshwaram (60.5ha), under Compensatory
Afforestation Fund Management and Planning Authority (CAMPA)
plantation activity. By Random Sampling method, the total area
was partially enumerated in 10 sampled plantations.

Kakinada Monoculture| Tectona grandis | 22.6
Rampachodavaram Monoculture | Tectona grandis -
Sudikonda Monoculture| Tectona grandis -

Yeleswaram Monoculture| Tectona grandis | 54.16

NPV A CA NPV
20.9 High 82 82 55 4.523
28 High - 80 4 6.024
17 High - 85 6 5.59
6.34 High 7 81 5 5.124

Plantation area

In the division, maximum was planted in Rompachodavaram
forest range and the minimum was planted in Sudikonda
forestrange.

Figure 2: Plantation area in Kakinada Forest Division
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Survival percentage (%)

The survival percentage is maximum in Sudikonda which is
having 85% and minimum in Kakinada, Rompachodavaram and
Yeleswaram which are having 82% and 80% respectively.

Figure 3: Survival percentage of the plantations
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Average height

In the division, most of the plantations were healthy and maximum
growth was observed in Sudikondawith an average height of 6 m
followed by Kakinada and Yeleswaram with an average height of
5.5m and 5 m respectively and minimum growth was observed in
Rampachodavaram range with an average height of 4 m.

Figure 4: Average height of the plantations

w - w -

BNERAGE HEIGHT M)

5]

Hakinada Rampachadavarmm Sudiknnda elnswamm
FOREST RANGE

Average girth

In the division, maximum girth was observed in
Rampachodavaram with an average of 6.024 cm and the
minimum was observed in Kakinada range with an average
height of 4.523cm.

Figure 5: Average girth of the plantations (cm)

- - -

AVERAGE GIRTH [Ch)

Kakinada Rampachodavaram Sudikonda Yeloswaram
FOREST RANGE

Observations

In the division, in Mallavaram East of Sudikonda Forest
range plantations were observed the best plantations.

» Survival percentage was rated overall excellent
(average 82%) ranging from 80% - 85% in all the
CAMPA plantations.

@ INSTITUTE OF FOREST BIODIVERSITY

Based on the site quality conditions, Suitable
monoculture plant species were preferred to
be raised in all the plantations. The species were
chosen as Tectona grandis which is suitable
for tropical semi-evergreen vegetations.

Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with spacing 2mx2m
resulted in monoculture crop plantations. Cultural
operations (cleaning, weeding, and climber cutting)
and SMC Operations (contour trenching) were
taken up atthe initial stages.

The average height of important tree species was
ranging from 4 to 6 m. Tending operations (pruning)
were carried out. Departmental protection was
provided to protect plantations from biotic pressure.

There are moderate temperatures and good
rainfall and climatic conditions had an impact
on the growth of the plantations, hence the good
survival percentage was observed. It appears
that the best was established with favourable
climatic conditions along with proper protection
measures.

Local communities got benefited by gathering
fuelwood, fodder and also through other intangible
benefits like groundwater level increase in their
wells due to the plantation activities carried out.

No major constrains were found for growing the
plantation.Plantation journals and inspection notes
were maintained in most of the sites.

CAMPA fund was used for raising plantations
in and around forest areas/ outside forest
areas and flow of funds was smooth during
the initial period of the plantation works and
most of the plantations received funds timely without
any delay.

Plantation journals were maintained in certain cases,
Updation is recommended for the better maintenance
of plantations.
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MONITORING REPORT
ELURU FOREST DIVISION
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ELURU FOREST DIVISION

Figure 1: Eluru Forest Cover (%)
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Eluru is a town as well as a district headquarters of West
Godavari district of Andhra Pradesh state. Area of the District
is 7742 Km’ and its population is 3.9 million (2011 census).
The river Godavari separates East and West Godavari Districts.
Eluru Forest Division lies in the north-eastern part of Andhra
Pradesh (latitudes 16° 18" 05”and 17° 28’ 52”N and longitudes
80"52'04"and81"51" 31"E).

MDF, 20.30%

NF, 11.65%

SF, 44.69%

OF, 19.95%

Source: Andhra Prasesh state forest department annual data2014-15

Eluru Division comprisesseven forest ranges namely Eluru,
Jangareddy Gudem, Kannapuram, Kokunur, Jeelugumilli,
Polavaram and TF Eluru. For the year of 2015-16, Eluru Division has
taken up plantation work for an area of 225ha covering four out of
seven ranges namely Eluru (70 ha), Jangareddygudem (70 ha)
Kukkunur (25ha) and Kannapuram (60 ha) under Compensatory
Afforestation Fund Management and Planning Authority (CAMPA)
plantation activity. By Random Sampling method, the total area
was partially enumerated in 16sampled plantations.

. Plantation area (ha) | g itabilit Survival % Average | Average
SRRERE e height (m) | Girth (cm)
Eluru Mixed | NTHS - 70 High - 74.2 1.6 14.792
Jangareddy-| Mono-
gudem culture | Bambusa arundinacea - 70 Poor - 65.6 1.83 10.553
Kannapuram| Mono- | Bambusa arundinacea 20 40 Moderate 70 66.6 2 6.19
culture | Tectona grandis
Kukkunur Mixed | Bambusa arundinacea 25 - Moderate 65 - 2 12.621
Tectona grandis

Plantation area

In the division, maximum was planted in Eluru and
Jangareddygudem forest ranges and the minimum was planted in
Kukkanur forest range.

Figure 2: Plantation area of the Eluru forest division
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Survival percentage

The survival percentage is maximum in Eluru which is having
74.5% and minimum in Kukkanur range which is having 65%.

Figure 3: Survival percentage of the plantations
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Average height

In the division, most of the plantations were healthy and
maximum growth was observed in Kannapuram and Kukkunur
ranges with an average height of 2m at both the ranges and
minimum growth was observed in Eluru range which is having an
average heightof 1.6 m.

Figure 4: Average height of the Plantations

25
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Average girth

In the division, maximum girth was observed in Eluru range
with an average of 14.79cm and minimum was observed in
Kannapuram range with an average of6.19cm.

Figure 5: Average girth of the Plantations
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Observations

In the division, in Ramasingavaram compartment No.200 of
Eluru Forest range plantations were observed to be the best
plantations.

» Survival percentage was rated overall good with an
average of 68.27% which is ranging from 65% - 74.2%
inmost of the plantations.

@ INSTITUTE OF FOREST BIODIVERSITY

Site quality was preferred to select the multiple plant
species and most of the raised plantations were found
suitable to the soil conditions. The species planted
were Bambusa arundinacea and Tectona grandis
which are suitable for tropical semi-evergreen
vegetations.

Average height of important tree species was 1.85 m
which is ranging from 1.6 to 2 m. Tending operations
such as pruning were carried out in most of the
plantations and soil conservation woks were also
taken up.

There is moderate temperatures and good rainfall and
climatic conditions had impact on the growth of the
plantations, hence the good survival percentage was
observed. It appears that the best plantations were
established with favourable climatic conditions along
with proper protection measures.

Local communities were benefited by gathering
fuelwood, fodder and other intangible benefits like
water level increase in their wells due to the plantation
activities

Plantation journals were maintained in most of the
sites and inspection notes were observed only at a few
plantation sites.

No major constrains were found while growing the
plantation. CAMPA fund was used for raising
plantations in and around forest areas/ outside forest
areas and flow of funds was smooth during initial
period of the plantation works and most of the
plantations received funds timely without any delay.

Due to the rising plantations, life quality of the people
got improved for instance, people living in proximity of
forest areas getting increased income.



Eculyptus plantations in Eluru division Tectona grandis plantations in Eluru division
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MONITORING REPORT
KRISHNA FOREST DIVISION
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KRISHNA FOREST DIVISION

Krishna is part of the coastal region of Andhra Pradesh state.
It's bound by West Godavari on the East, Bay of Bengal on the
South, Guntur district in the west and a portion of it borders with
the state of Telangana. Krishna Forest Division comprises the
entire Krishna district that lies in the Northeastern part
of Andhra Pradesh (latitudes 15°42" 19" and 17°9' 10" N and
longitudes 80°00°07" and 81°33' 13”E). The geographical area of
the division is 8,727 km’.

Figure 1: Giddalur Forest Cover (%)

VDF,
wa, 1.25% 212%

| OF, 19.55%
S 48.69%

Source: Andhra Prasesh state forest departmentannual data 2014-15

Krishna Division comprises four forest ranges namely Mylavaram,
Vijayawada, Nuziveedu and Nagayilanka. For the year of 2015-16,
Krishna Division has taken up plantation work over an area of
235ha covering three out of four ranges namely Mylavaram
(85ha), Vijayawada (85ha), Nuzivedu (65ha)under Compensatory
Afforestation Fund Management and Planning Authority (CAMPA)
plantation activity. By Random Sampling method, the total area
was partially enumerated in 20 sampled plantations.

S (N T ofiaré CA NPV [0
Rudravaram | Mixed | Chloroxylon swietenia - 50 High - 87.75 512 24.09
Mylavaram | Mixed | Tectonagrandis 55 30 Average 66 70 1 4.824
Nuziveedu | Mixed | NTHS 30 35 High 77 73.24 2.3 4574
Vijayawada | Mixed | NTHS 25 60 Average A 69 2 5.314

Plantation area

In the division, maximum was planted in Mylavaram and
Vijayawada forest ranges and minimum was planted in Nuzivedu
forestrange.

Figure 2: Plantation area of the Krishna forest Division

50

PLANTATION AREA (HA)

Mylavaram

Nuziveedu Vijayawada

FOREST RANGE WA NPV

Survival percentage

The survival percentage is maximum in Nuzivedu range
which is having 75.12% and minimum in Mylavaram range
whichis having 68%.

Figure 3: Survival percentage of plantations

SURVIVAL PERCENTAGE
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Average height

In the division, most of the plantations were healthy and maximum
growth was observed in Nuzivedu range with an average height of
2.3 m and minimum growth was observed in Mylavaram range
withanaverage heightof 1 m.

Figure 4: Average height of the Plantations

AVERAGE HEIGHT (M)

Mylavaram Muziveedu Vijmyawada
FOREST RANGE

Average girth

In the division, maximum girth was observed in Vijayawada range
with an average height of 5.314cm and the minimum was
observed in Nuzveedurange with an average height of 4.574cm.

Figure 5: Average girth of the Plantations

AVERAGE GIRTH {CM)

Mylavaram Huleeedy Vijsyawada
FORIST RANGE

Observations

In the division, in Gandari compartments, No.1 & 7 of
Nuziveedu Forest Range plantations were observed to be
the best plantations.

» Survival percentage was rated overall excellent with
an average 71.04 % which is ranging from 68% to
75.12 % in all the CAMPA plantations.

» Site quality was the preferred criteria and multiple
suitable plant species were selected for each
Range. Teak (7ectona grandis) species were
majorly planted which is suitable for tropical semi-
evergreen vegetations.

> Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with spacing of 3m x3m &
5m x5bm resulted into mixed crop plantations. Cultural

@ INSTITUTE OF FOREST BIODIVERSITY

operations (cleaning, weeding, climber cutting) and
water harvesting structures like check dams & contour
trenching were taken upin the initial stages.

Average height of tree species was 1.76m which is
ranging from 1 to 2.3 m. Tending operations (Pruning)
were carried out. Live fencing, kaccha fencing and
departmental protections were created to protect
plantations from biotic pressure(man and animals).

There is moderate temperatures and good rainfall and
climatic conditions had impact on the growth of the
plantations, hence the good survival percentage was
observed. It appears that the best plantations were
established with favourable climatic conditions along
with proper protection measures.

Local communities were benefited by gathering fuel
wood, timber and other intangible benefits like water
level increase in their wells due to the plantation
activities

Plantation journals were maintained in most of the
sites but inspection notes by higher authorities were
found only at some place.

No major constrains were found for growing the
plantation. CAMPA fund was used for raising
plantations in and around forest areas/ outside forest
areas and flow of funds was smooth during initial
period of the plantation works and most of the
plantations received funds timely without any delay.

Mixed plantations in Vijayawada range
& g

S




poob Asan poog) poox) uonelue(d pasiel Jo yijeaH 8
uonaaloid uswiiedag uo139810.d Juswileds( uo1398104d Juswpeds( (018 S811B)) BINSSBIJ JN101g IsuleBe saunsesw uoNIBlold | |/
913 fiulauay ay1| sy10m uonasyoid /
a|doad ay3 uo 10edwi 10811p oN | panosdui 106 ajdoad ayp jo Anjenp | ajdoad ay3 uo 10edwi 19811p ON uonelue(d uasi 01 anp ajdoad Jo 41| Jo Alljenb ur uswaaoidw] | /g
1aquuil |[BWS puB pooMm |an- 1aquinl ||eWS pue poom |an 1aquiny ||ewS pue poom |an iSn1e1s Alunwiwod [BI0] 10} SSEWOIg JO AlljIge|IBAR Ul 8SB8IaU| | g
Jlom |ioS YOA 1108 MOM [10S | SIUBWSSASSE SH pue dn usd e} JI SHI0M UOIeAIBSUOY) (JNS) 8NISIOl pue |I0S | 69

(Burunig) 1no pallied (Buiunig) 1no palied (Burunid) 1no pallies
ale suonelado Buipua| ale suonelado Buipus| ale suonelado Buipus| (suonesado JayioR Buiunid/Buijbuig) suoneladq buipus) | 9
wlgg/we wogg/wee wozgy/wi Yu1g /yblay abeseny | 7'€'9
% 0L % ¢1GL % 89 abejuaalad [eAIMNS | |°€'G

auop sem Bunue|d paseds auop sem Bunue|d paoeds auop sem Bunue|d paseds
W GXG ‘Bunild ‘" wo Gy W GXG “EXE ‘Bumid “wo Gy W exe ‘Bumid ‘ wo Gy (318 Bunueld ‘Buinig ‘Buroedg) p|aly 8y} Ul USSS SE JIOM JO JUBWSSBSSY | Z'9
9|qeNnS 9|qeNnS 9|qelns ealejo Aujigesns | 19
Juawssassy anneyeny 9
3e8]-UON 3R8| -UON SIpUDAS DUOIID] sanbiuyosy bunueld pue paiueld sa12ads G
BHG8 BH 59 BH 8 (ey) a1y uonelue|d 4
uoielue|d doiy paxij uonejue|d doy paxij uoneue|d doiy paxijy uonejue|d jo adAp €
188104 8AIBSAY 159104 panlasay 188104 paAlasay pueq Jo snieig |efia] VA
06083 .8€9L N 95083 .,59L N w7083 G791 N Sd9/uonedot/sug L
YAVMYAYTIA Naianiznn INVHYAVIAIN J9NVY IHL 40 JNYN | 'ON'S

VNHSIY) - NOISIAIQ FHL 40 FNVN

AYANNWHYPrYY - 313413 FHL 40 JNVN
JINFHIS VdINYI HIANN A3SIVH SNOILYLNY1d NOISIAIQ YNHSId) 40 1VINHO4 NOLLYNTVAI

| - dInxauuy

INSTITUTE OF FOREST BIODIVERSITY@



||BJUIBI B1RIBPOI
poob Aiap
panuiuo)

ON

paiue|d aq 01 Sey sanallen
1Un1} |e20| 18} 8jdoad ‘Sap

9OUBUBIUIBW 10 SPUNJ 'SBA
MO} SpUN} Y100WS

VdINV)
SJUIBIISUOD O

910z 01 dn paepdn

||BJUIRI B1RIBPOI
1U8]99x]
panunuoy

ON

paiue|d aq 01 Sey Sanallea
1N} |e20| 18} 8|doad ‘Sz

9IUBUBIUIRW 10 SPUNJ ‘SBA

MO} SpPUN} Y100WS

VdIAVI
S1UIRIISUOY ON

(044) S8A
910z 01 dn pajepdn

[|BJUIRI B1RIBPOI
1U8]99x3
panuinuoy

ON

pajue|d aq 01 Sey SalalleA
1Un1) |e20| 18} 8|jdoad ‘sap

8 89URUBIUIRW 10} SPUN] 'SBA

uoneiue|d ayx 1noge uorewloul Jayio Auy

9, |BAIAINS JO SIS 8y} U0 Bulpelg) |je1ang

i(Suoseal) panunuoasIp /paiyipow /panuiuod aq pinoys 198lold ays Jay1aypn
$8NSS| Jay10 Aue 10/83ueUBIUIBW PI0IBI Ul JuBWBACIdWI 10} SUoISabbng
sjueynsuog/Aauaby Bunenjeny ay) wouy syuawanosdwi 10} suonsabing

¢198l0.d 8y} Jo 108dse Jejnaied Aue sroidul
01 paau 1ey} |88} eale ay} 4o 8jdoad Jayraypn

¢indino 198foud 8y Buirosdwi 1) 8doas Auy

918 ABojopoyjaw ui (sa1aualy Buisiniadng]bunuawajdw) woi4) syuawanosdwy 1oj suonsahifing

MO} SPUN4 Y100WS

VdIAV)
S1UIRISUOY O

910z 01 dn paiepdn

;8slie Ae|ap 8y} pIp 818YM ‘YI00WS 3,USEM SPUNy O MOJ} J|

spunj 40 82In0g

¢Aue J1 'saniioyine ayy Aq padey SUoIE}IWIT/SIUIRIISUO)
suoneywiy[sutessuoy Jaafoid

(040 49 '499) s8nuoyny Bunoadsul 8yl Jo SIUBWILIOY/SUCIIRAIBSAQ
|eusnol uoneiued jo Bunepdn

SpJ03ay Jo asueuajuley

€l
el
1Cl
14

Ll
LLL
Ll
€0l
0l
1’0l
0l
(6
l'6

@ INSTITUTE OF FOREST BIODIVERSITY



pooy
u01993014 UsWeda(]

8|doad ay1 uo 19eduwi 198.1p ON

1aquil] |[EWS pue pooAA [8n4

AH0M TI0S

(Butunid) 1no paried ale suolelado Buipua|

wo zgy/w |

%89

auop sem Bunued paoeds wgxg ‘Bumid ‘W Gy

8|qeHng

S1pupA3 PUOIOJ]
VHG

uoneue|q doi paxiy
188104 paniasay

Wv083.G7°9L N

weleaeuuen |

L6

- dInxauuy

uonejue|d pasiel Jo yijeaH

(018 $8]118Y) BINSSAI4 21101g 1SUIRBR SBINSBaW U0I19810ld

*-9)a Bujauay ay1| }Jom uonaalold

uonejueld uasil 0y anp ajdoad Jo ajl| j0 Auijenb ul Juswaolduwy

SN1eIS "AlUNWWOD [BIO| 10§ SSBWOIG J0 AlIjIqe[IBAR Ul 3SBaIAU|
S1UBWISSASSE S1I pue dn Usyel JI SH0M UOIIBAIBSUOY) (JIAIS) BIN1SIO|\ pue [10S
(suonelado Jayyog Butunid/BuriBurg) suonesadq Buipus|

yuI9//Aubiay abesany

abejuaaiad [eAINING

(218 Buiiue|d ‘Bunild ‘Burdeds) pjal} 8y Ul Usas Se }IOM J0 JUBWSSASSY
eale Jo Alljigeing

JUBWISSasSy anljeljeng

sanbiuyaay bulue|d pue pajue|d sa128ds

(ey) e8uy UOIRIUE|]

uoneiueld 4o adA|

pueT Jo sneig |efa

SdD/uoneao/aug

:Jeag ay) jo awey

juaw}iedwod ay} jo aweypy)

INVHVAYTAIN 3INVH JHL 40 INVN

VNHSI4) :NOISIAIQ FHL 10 FNVN
JINIHIS VdINYI HIANN a3SIVY SNOILYLNY1d JONVH INVHVYAYTAIN 40 LVINHOL NOLLYNTVAS

'L

L9
99
g9
79
A
1'€9
‘9
1’9

] WM = JUe]

ON'S

INSTITUTE OF FOREST BIODIVERSITY@



[|_} UlRl 81RIBPOJA|
pooy
panunuod

oN

paiue|d aq 01 saldlieA 1l |edo] 1je) 8jdoad 'saz

9 90UBUBIUIRW 10} SPUN ‘SBA

MO} SPUN4 Y100WS

VdIAV)
S1UIRIISUOY ON

1uswade|day Arjenses

£10z 0y dn 81epdn

uonelue|d ay1 INoge UoeWIoUI Jaylo Auyy

9, [BAIAINS JO SISBQ 8U1 Uo Buipeln |[elang

((Suoseal) panunuoasip/palyipow/panuiuod aq pinoys 1asloid syl Jsyisyn

$aNnss| Jayj0 Aue 10/aoueuaiuiew plodal Ul Juswanolduwi 1oy suonsahbng
sjueynsuog/Aauafy Bunenjeny ay) woiy syuawanoidwy 10) suonsahifing

;190l01d 8y Jo 108dse Jejnaied Aue saoiduwil 0} pasu 1ey) 98} eale ay3 Jo 8|doad Jayiaypp
¢andino 198foud 8y Buinosdwi 1o} 8doas Auy

:919 ABojopoyiaw uj (sajouaby Buisinsadng/hunuawajdwy wou4) syuawanosdwy 10) suonsabbing
¢8sle Aejap ayj pIp a1aym ‘Yioows 3,USem Spunyj Jo MOJ4 |

Spuny Jo 82In0S

¢Aue J1 ‘saiioyine syl Aq paoey SUOIIBIWIT/SIUIRIISUO)

suope)wIy/siulensuoy 19afoid

(04@ 49 499) senoyiny Bundadsu| syl Jo SIUBWIWOY/SUCIIBAIBSAQ

|eusnol uoneiueld Jo Bunepdn

$PI0J8Y JO BIURUBIUIRJ|

14

el

€0l
0l
1’0l

(6
l'6

@ INSTITUTE OF FOREST BIODIVERSITY



uonoaelold uswpeda(

awooul awos Bumab ale Asy|
13quii} [|BWS pue poom |an4
HOM (10

(Butunig) 1o patues
aJe suonelado Buipua|

wa gz/w |
%S9

auop sem Bunue|d pageds
GXG “Buinig ‘,wa Gy

a|qens

ea]-UoN
BHSGL

uoneue|d dosa paxin

159104 panlasay

9508 N .9v'91 N /epnduaiey
vandn3ayivy

LEL

uonaeold uswpeda(

awoaul awos Bumab ale Asy|
pOOM [an
HOM [10S

(Butunid) 1no pated
ale suoielado Buipua|

wigz/wgy
%EL

auop sem Bunue|d padeds
LEXe ‘Bumild ‘wa Gy

a|qens

es]-UuopN
BHOG'L

uonejue|d dosa paxip|

158104 panlasay

95°08 N 9v'9L N /epndusiey
vandn3divi

LEL

uonvslold uswedaq

awoaul awos Bumab ale Asy|
1aquiiy |[ewS pue poom |an{
HOM (105

(Burunid) 1no pallies
ale suonelado Buipus|

wo gz/w e
%cL

auop sem Bunueld paoeds
uexe ‘Bumid ‘,wo Gy

a|qens

ea]-UoN
ByolL

uoneiue|d doia paxip

158104 paniasay

95°08 N /991 N /epnduaiey
vandn3divi

LEL

(918 s8|1B)) 8INSSAId 211019 1SUIEHE SBINSEaW U01198101d

9213 fiuauay ay1| sy10m uonasloiyd

uoneyueld uasil 0y anp ajdoad Jo aj1| j0 Aijenb ul Juswaoiduj
SNIEIS “ALUNWWIOD |BJO0| 10} SSBWOIg J0 AlljIge|ieA. ul 8sealou|

S1UBWSSaSSe S pue dn usyel JI SYI0M UOIIBAISSUOY (JJNS) BINISIO[ PUE |10S

(suoneJado Jayo 1§ Buiunid/Bul|buis) suoiesad( Buipua|
yuI9/yBiay abessny

abejusalad [BAIMNG

(018 Bunueld ‘Buimig ‘Buiaeds) piat) 8yl Ul UssS Se FIOM JO JUBWSSSSSY
eale Jo Ajigenng

Ju3wssassy annelenp

sa10ads 83l 4o 83l0y)

(ey) ealy uoneiue|d

uoneiue|d Jo adA|

pueT Jo snieis efa

$81eUIPI00Y S49

1v34 341 40 JIWYN

Jawiedwo?) ay) jo awey

NA33AIZNN - IINYY FHL 40 JNVN

VYNHSIYN :NOISIAIA FHL 40 FNVN

JINFHIS VdINYI HIANN a3SIVH SNOILYLINY1d 3INVYH NAIIAIZIN 40 1VINHO4 NOILYNTVAT

'L

L9
99
g9

79

ce9

L:E:9)

9
1’9

GRINEC) TS, O

oN's

INSTITUTE OF FOREST BIODIVERSITY@



89URUBIUIBW POOL)
poog
panuiuo)

ON

paiued aq pjnoys
$81181IBA |BI0T 'SBA

SO\
Spun} JO MO} Y100WS
VdIAVI

SJUIRIISUOY ON

(OH) S8A
Gl0¢

pooy

90UBUBIUIBW POOK)
poob Aap
panuiuo)

ON

paiue|d aq pjnoys
$8I191IBA |30 'SBA

SOA
Spun} JO MO} Y100WS

VdIAV)
S1UIRIISUOY ON

(OH4) S8A
910¢

poob Aiap

90UBUBIUIBW POOK)
poob Aiap
panuiuo)

ON

pajue|d aq pjnoys
$8111IBA |30 'SOA

SOA

uonelued ay1 INoge UoewIouIl Jayio Auy

9, [BAIAINS U0 paseq Buipels |[elanQ

¢(SuoSeal) panunuoasIp /paiHpow /panuiiucd aq pjnoys 12aloid ayy JBYIBYAA
$aNss| Jayj0 Aue 10/aoueualuIBW p0d8l Ul Juswarolduwi 1oy suonsahbng
sjueynsuog/Aaualiy Bunenjeny ay) wouy syuawanoidwi 10} suonsabiing

¢198l01d 8y) Jo 108dse Jejnaied Aue sroidul
01 paau 1ey} |88} eale ay} Jo 8jdoad JayIBypn

¢;indino 198foud 8y Buinosdwi 10} 8doas Auy

:919 ABojopoyiaw uj (sajouaby Buisinsadng/hunuawajdwy wou4) syuawanosdwy 10) suonsabbing

Spun} JO MOJ4 Y100WS

VdIAV)
S1UIRASUOY O

(0t) S8A
G10¢

poob Aiap

i8slie Ae|ap 8y} pIp 818YM ‘JI00WS 3,USeM SpUNy J0 MO 81 J|
spunj 40 82Inog

jAue J1 ‘sanioyine syl Aq pade} SUONEYIWIT/SIUIRIISUOY
suoneywiyjsiutessuoy 1aafoid

(040 49 409) sanuoyny Bunaadsu| 8y} Jo SIUBWILIOY/SUOIIBAIBSQ
leusnol uoneiueld Jo Bunepdn

SpJ033yY Jo a9ueUAUIBY

uoneiue|d pasiel Jo yijeaH

14

el
1Zl
4

€0l
20l
101
0l
A
)

@ INSTITUTE OF FOREST BIODIVERSITY



uonoaelold uswpeda(

awoaul awos Bumab ale Asy|
13quii} [|BWS pue poom |an4
HOM (105

(Butunigpino paiied
ale suonelado Buipua|

wgz/we
%89

auop sem Bunue|d pageds
UEXE ‘Buiid ‘ wa G

a|qens

ea]-UoN
EHOL

uoneue|d dosa paxip

159104 panlasay

1608 3.6'21 N/ exadueuuiyy
Yandn3Y Y1IdINVNNIHI
ool

uonasold uswpeda(

awoaul awos Bumab ale Aay|
pOOM [an4
HOM [10S

(Butunigpno pailiea
ale suoielado Buipua|

wgz/we
%89

auop sem Bunue|d padeds
LEXe ‘Bumid ‘wa Gy

a|qens

es]-UoN
BHOS L

uonejue|d dosa paxip|

158104 panlasay

1083 .1°LL N/ eredweuuly)
V13dINVNNIHI

ool

uonvslold uswpedaq

awoaul awos Bumab ale Asy|
13quii} [|BWS pue poopA [Bn4
HOM [10S

(Buiunig) 1no paLied ale
suonesado Buipusa|

wgz/wgy
%S9

auop sem Bunueld paoeds
LUGXG “Buiild ‘W Gp

a|qens

e8] -UoN
BHGL

uoneiueld doa paxip

158104 paniasay

L5083 .2°LL N / e1eduleuuly)
V13dINVNNIHI

(1]1])

(918 s8|1B)) 8INSSAId 21101g 1SUIEHE SBINSEaW U01198301d

913 fiujauay ay1| sy10m uonasloiyd

uoneyueld uasil 0y anp ajdoad Jo aj1| j0 Aijenb ul Juswanoiduy
SNIEIS “ALIUNWWIOI |BJO0| 10} SSBWOIg J0 AlljIge|ieA. Ul 8sealou|

S1UBWSSaSSe S pue dn usyel JI SYI0M UOIIBAISSUOY (JJNS) BINISIO[ PUE [10S

(suoneJado Jayo g Buiunid/Bul|buls) suoiesad( Bulpua|
yuI9/yBiay abessny

abejusalad [eAIMNG

(018 Bunueld ‘Bumig ‘Buiaeds) piaty 8yl Ul UasS Se FIOM JO JUBWSSSSSY
eale Jo Ajigenng

Ju3wssassy anneljenp

sa19ads 83l 40 83I0y)

(ey) ealy uoneiue|g

uonelue|d Jo adA|

pueT jo snieis [efa

$81eUIPI00Y S49

:Jeag ay} jo awey

Jawiedwo?) ay) jo awey

NA33AIZNN - IINYY FHL 40 JNVN

VYNHSIYN :NOISIAIA FHL 40 FNVN

JINFHIS VdINYI HIANN aISIVH SNOILYLINY1d 3INVH NAIAIZNN 40 LYINHO4 NOILYNTVAI

'L

L9
99
g9

79

e9

L:E:9)

9
1’9

GINEC) TS, O

oN's

INSTITUTE OF FOREST BIODIVERSITY@



|[BJUIRI 1S8MOT]
poog
panuiuoy

ON

paiue|d aq pjnoys
SAI181IBA [BI0T 'SBA

SO\
Spunj Jo MOJ} Y1oows
VdINVD

SJUIRJISUOY ON

(0H4) S8A
Gl0¢

poo

[|BJUIRI 1S8MOT
poogy
panuiuog

ON

paiue|d aq pjnoys
SB1181IBA [BI0T 'SBA

SOA
Spuny Jo MOJJ Y100wWs
VdINVYI

S1UIRIISUOY ON

(OH) S8A
Gl0¢

pooy

||BJUIRI 1S9MOT
poog
panuiuoy

ON

paiue|d aq pjnoys
SBI18LIBA [BI0T 'SBA

SO\

uoneiue|d ay} Inoge UoiewlIoul Jaylo Auy

9, [BAIAINS JO SISE] 8y} Uo Buipelq ||e1anQ

j(Suoseal) panunuoasip /palypow /panuiiuod aq pinoys 13aloid ayy JBYIBYAA
$8NSS| Jay10 Aue 10/83ueUBUIBW PI0IBI Ul JUBWBACIdWI 10} SUOIISaBBNg
sjueyjnsuog/Aauaby Bunenjeay ay) woiy syuawanoidwi 10} suonsabing

¢198l0.d 8y} Jo 108dse Jejnaipied Aue sroidul
01 paau 1ey} |88} eale ay} 40 8jdoad JayiBypn

¢ndino 19afoud 8y Buinosdwi 10} 8doas Auy

;919 ABojopoyiaw ui (sa1auaby Buisiniadng)funuawsajdwy woi4) syuawanoidwi 10} suonsabing

Spuny Jo MOJ} Y1o0ws

VdINVI
S1UIBSUOY O

(0tH) S8A
G10¢

pooy

i8slIe Ae|ap 8y} pIp 818YM ‘YI00WS 3,USEM SPUNy O MOJ} J|

spunj 40 82In0g

¢Aue J1 'sanioyine ayy Aq padey SUoNelIWIT/SIUIRIISUOY
suoneywIy/siutessuoy Jaafoid

(040 49 499) sanuoyny Bunaadsu| 8y} Jo SIUBWILIOY/SUCIIRAIBSTQ
|euinol uoneueyd jo Bunepdn

SpJ03ay Jo aaueuajule|

uonejue|d pasies Jo yijesH

14
€l
el
1'Cl
14

Ll

LLL

g0l

20l

1’0l

(6
l'6

@ INSTITUTE OF FOREST BIODIVERSITY



1U8|99x3

uonoaloid Juswiiedsq

awoaul awos Bumab ale Asy|

laquin ||ews

HOM (105

(Butunig) 1o patued ale suonelado Buipua|
wo gz/we

%S6

auop sem Bunueld
padeds wexe ‘Bumig ‘' wo Gy

a|qens

Nes]-UoN
BHS

uonejue(d dosa paxip
158104 panasay
G'083./6°91 N/ uepueg
14vanys

1U8199x3

uonaaloid uswiiedsq

awoaul awos Bumab ale Asy|

poom |an4

HOA (105

(Butunig) 1o parued ale suonelado Buipua|
wigz/wge

%S6

auop sem Bunueid
padeds wexe ‘Buimig ‘' wo Gy

a|qens

38| -UON
BHS

uonejue|d dosa paxip
158104 paniasay

95083 .£5'91 N/uepuey
14vanv9

L

uoieiue(d pasiel Jo yeay

(018 SB11BY) BINSSBld 91301g ISuleBe SaInseaul Uo1a8}0lyd

913 Buiauay ay1| s)4om uoiaalold

uonelue(d uast 01 anp ajdoad Jo 41| Jo Alljenb ul Juawanoldw

iSn1e1S ‘Alunwiwod [Bo0] 10} SSEWOIY JO AlIjIGE[IBAR Ul 8SR8IAU|

SJUBLISSBSSE S} pue dn Usye} JI SHOM UOIIBAIBSUOY) (JIAIS) BINISIO|A| PUB [10S
(suoneJado Jayo 1§ Buiunid/Buljbuis) suoiesad( Buipus|

yuI9/AyBiay abessny

abejusalad [BAIMNG

(018 Bunueld ‘Bumg ‘Buiaeds) piaty 8yl Ul UssS Se FIOM JO JUBWSSSSSY
eale Jo Aljigenng

Ju3wssassy anneleny

sa10ads 83l 4o 83l0y)

(ey) ealy uoneiue|d

uoneiue|d Jo adA|

pueT Jo snieis efa

$81eUIPI00Y S49

:Jeag ay} jo awey

‘Juswiyiedwoq ay) jo awepy

NA33AIZNN - IINYY FHL 40 JNVN

VYNHSIYN :NOISIAIA FHL 40 FNVN
JINFHIS VdINYI HIANN a3SIVH SNOILYLNY1d 39NVH 40 LYINHO4 NOILYNTVAI

A

L9
99
g9
79
zEY
L:E:9)

9
1’9

GINEC) TS, O

oN's

INSTITUTE OF FOREST BIODIVERSITY@



82UBUBIUIBW POOE)
1U8(199x3
panuiuoy

ON

paiue|d aq pjnoys Sal8LIeA [BI0T 'SBA

SOA

pun} Jo MOJJ Y100WS

VdIAV)
SJUIRJISUOY ON

Sap

910z 0% dn pajepdn

82UBUBIUIBW POOE)
1U8199x3
panuiuoy

ON

pajueld aq p|noys selialie [BI0T 'SBA

SO\

uonelue|d ay1 INoge uoewIoul Jayio Auy

9, [BAIAINS JO SISBQ 8Y1 Uo Buipeln |[elang

¢(SuoSeal) panuniuoasIp /paipow /panuiiucd aq pjnoys 12aloid ayy JaYIBYAA

$anss| 1ayj0 Aue 10/aoueuaiuiew plodsl Ul Juswanolduwi 1oy suonsahbng
sjue)nsuog/Aaualy Bunenjeny ay) wouy syuawanoidwi 1o} suonsabiing

¢190l01d 8y Jo 108dse Jejnaied Aue arosdwi 01 paau 1eyy |98y eale ayy Jo ajdoad Jayiaypn

¢;indino 198foud 8y Buinosdwi 1) 8doas Auy

:919 ABojopoyiaw uj (sajouaby Buisinsadng/hunuawajdwy wou4) syuawanosdwy 10 suonsabbing

pun} Jo MOJJ Y100WS

VdIAV)
SJUIRJISUOY ON

Sap

910z 0% dn pajepdn

i8slie Ae|ap 8y} pIp 818YM ‘YI00WS },USEM SPUNy JO MOJ} J|

spunj Jo 82Inog

jAue J1 ‘sanioyine syl Aq pade} SUONElIWIT/SIUIRISUO)
SUONBIWIT/SIUIRISUOT) 198[014

(04a 49 499) sanuoyny Bunaadsul 8yl Jo SIUBWILIOY/SUCIIBAIBSAQ
|euinol uoneueyd jo Bunepdn

Sp1093Y Jo daueuauIep

€0l
0l
1’0l

6
l'6

@ INSTITUTE OF FOREST BIODIVERSITY



poob Alan

uonaaloid Juswiiedsq

awoaul awos Bumab ale Asy|

18qWI} ||BWS pue poom [an4

HoMm 10§

(Burunld) o pailled aie suoliesado Buipus|

wo |g'6/w g

%0L

auop sem Bunue|d paoeds ,WGxG ‘Bumid ‘W Gy

a|qenng

388 -UON
BHOZ

uoneiueld dosn paxip
158104 9AI9SY
05083 8€9L N
IT1VdVLLIIN

L9

uoneiueld pasiel Jo y1jeaH

(018 $8]118)) BINSSAI4 213019 1SUIEAE SBINSBaW 01381014

*-9)a Bujauay ay1| SHJom uonazlold

uonelue(d uast 01 anp ajdoad Jo 41| Jo Alljenb ul Juswanoldw

SMeIS "AluNWWOo [BI0| 104 SSEWOIG JO AlIjIge|IBAR Ul 8SBaIaU|
SJUBWISSASSE S1I pue dn UaXe) JI SYI0M UOIIBAIBSUOY (JIAIS) 8INISIO|A pue |10S
(suonesado Jayiox Buiunid/Buiibuis) suoneladq Buipus|

Yu1n/iybiay abesany

abejuaolad |eAIANG

(018 Bunueld ‘Buimg ‘Buiaeds) piaty 8yl Ul USSS Se FIOM JO JUBWSSSSSY
eale Jo Aljigenng

JuawIssassy anney[enp

sanbiuyaay buiue|d pue paiue|d $a128dg

(ey) ealy uoielueld

uoneiue|d Jo adA|

pueT Jo snieis [efa

SdD/u0nean/aug

1v3d 3H1 40 JINVN

IN3IN1HVdINGD FHL 40 FINVYN

YAVYMYAVFIA - 39NVYH JHL 40 JNYN

VNHSIY) - NOISIAIQ FHL 40 JNVN
JINTHIS VdINYI HIANN AISIVH SNOILVLNYTd 3INVH YAYMVAYFIA 40 1VINHO04 NOILYNTVAT

'L

L9
99
69
79
zEY
1’€9
9
1’9

] [Moally =r RS

oN's

INSTITUTE OF FOREST BIODIVERSITY@



[|BJUIR] 1SBMOT]
poob Aien

panuiiuoy

paiue|d aq pjnoys SaiaLieA [BI07 'S5

SO\

Spunj Jo MOj} Y1oows

VdIAY]
SJUIB1ISUOI O

SUOI1BAISSGO O

910z 03 dn Bunepdn

uonelue|d ay} In0ge UoIeULIOU! J8Y10 Auy

9% [BAIAINS JO SISEQ] 8U} U0 Buipelq ||e1anQ

((SuoseaJ) panunuoasip/palyipow/panuiiuod aq pinoys 19sfoid syl Jayiayn

$anss| Jayj0 Aue 1o/asueusiuiew piodal ul Juswanolduwi 1oy suonsahbng
sjueynsuo)/Aauaby Buiien|eas ayl wouj siuswaroldwi Joj suoisabbng

¢199l01d ayy Jo 10adse Jejnaiyed Aue saosduwil 03 pasu 1eyy 984 eale 8y Jo a|doad Jay1sypn
¢ndino 19afoud 8y Buinosdwi 10} 8doas Auy

;919 ABojopoyiaw ui (sa1auaby Buisiniadng|bunnuawsajdwy woi4) syuawanoidwi 10} suonsabing
8sue Aejap ayj pIp a18ym ‘Yioows 3,USem Spuny Jo MOJ4 |

Spuny Jo 82In03

¢Aue J1 ‘saiiioyIne sy} Aq paoey SUOIIEIIWIT/SIUIBIISUO)

suopje)wI]/sulel}suo 1aafoid

(04@ 49 499) senoyiny Bundsdsu] syl Jo SIUBWIWOY)/SUCIIBAIBSTQ

|euinol uoneueyd jo Bunepdn

SpPJ03ayY Jo aaueuajule|

14

Zal
¢l

@l
Ll
L'LL

€0l
0l
1’0l

(6
l'6

@ INSTITUTE OF FOREST BIODIVERSITY



MONITORING REPORT
CHINTOOR FOREST DIVISION
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CHINTOOR FOREST DIVISION

araavE

Chintoor Division comprisesfive forest ranges namely
Chintoor, Kunavaram, Nellipaka, V. R. Puram and Lakkavaram.
For the year of 2015-16, Chintoor Division has taken up
plantation work over an area of 57ha covering two out of five
ranges namely Kunavaram (7 ha) & V. R. Puram (50 ha) under
Compensatory Afforestation Fund Management and Planning
Authority (CAMPA) plantation activity. By Random Sampling
Method, the total area was partially enumerated within 4
sampled plantations.

Figure 1: Forest Cover (%)

MDF, 20.30%

SF, 44.69%

Source: Andhra Prasesh state forest department annual data 2014-15

CA

NPV

Plantation area

In the division, maximum was planted in V R Puram forest range
and minimum was planted in Kunavaram forest range.

Figure 1: Plantation area of the Chintoor forest Division
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PLANTATION AREA (HA)
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FOREST RANGE ECA BNPYV

Survival percentage

The survival percentage is maximum in V R Puram range
which is having 52.5% and minimum in Kunavaram range
whichis having 50%.

Figure 3: Survival percentage of plantations

SURVIVAL PERCENTAGE
w
&

Kunavaram VR Puram

FOREST RANGE =CA mNPY

NPV

Kunavaram |Mixed | Adina cordifolia
Dalbergia latifolia
Hardwickia binata

Tectona grandis

VR Puram |(Mixed | Terminalia alata -
Azadirachta indica
Dalbergia latifolia

Albizia odoratissima

50

Poor - 52.5 0.7 1.825

Poor - 50 05 4.826
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Average height

In the division, both plantations were observed to be
average. VR Puram and Kunavaram plantations were having an
average heightof 0.7mand 0.5m respectively.

Figure 4: Average height of the plantations
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Kunavaram V& Puram
FOREST RANGE

Average girth

In the division, maximum girth was observed in VR Puram range
with an average of 4.826 cm and minimum was observed in
Kunavaramrange with an average of 1.825cm.

Figure 5 : Average girth of the plantations

AVERAGE GIRTH [CM)
w -

o

Kunavaram VR Puran
FOREST RANGE

Observations

Most of the plantations in this division are above
average. Special care and proper measures should be
taken to improve the survival percentage of the plantations.

» Survival percentage was rated overall poor with an
average 51.25% ranging from 50% - 52.5% in all the
CAMPA plantations.

@ INSTITUTE OF FOREST BIODIVERSITY

Even though the site quality was favourable for
plantations, excessive floods created hostile
environment for the planted species. The species
planted were Adina cordifolia, Dalbergia latifolia,
Hardwickia binata, Terminalia alata, Albizia
odoratissima and Azadirachta indica which are
suitable for tropical semi ever green vegetations.

Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with spacing of 3m x 3m
resulted into mixed crop plantations. Cultural
operations (cleaning, weeding, and climber cutting)
and water harvesting structures like check dams &
contour trenching were taken up at the initial stages.

Average height of important tree species was with an
average of 0.6 which is ranging from 0.5 m to 0.8 m.
Tending operations(Pruning, singling and thinning)
were carried out. Bio fencing was provided to protect
plantations from biotic pressure.

There is hot temperatures and good rainfall and
climatic conditions had impact on the growth of the
plantations, hence the good survival percentage was
observed. It appears that the best plantations were
established with favourable climatic conditions along
with proper protection measures.

Local communities were benefited by gathering fuel
wood, fodder and other intangible benefits like water
level increase in their wells due to the plantation
activities.

CAMPA fund was used for raising plantations in and
around forest areas/ outside forest areas and flow of
funds was smooth during initial period of the
plantation works and most of the plantations received
funds timely without any delay. Funds were not allotted
for maintenance of plantations at the stage of
establishmentwhichis crucial.

Absence of funds for subsequent maintenance (after
third year maintenance) led to less protection against
Grazing and damages caused by animals and human
beings. Over growth of weeds became a big
competition for food and space for the desired plants in
the plantations. In some of the plantations the shapes
of the trees were not proper due to lack of tending
operations like pruning, singling etc.
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MONITORING REPORT
ATMAKUR FOREST DIVISION
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ATMAKUR FOREST DIVISION

Atmakur, a town in Kurnool district is a part of Rayalaseema
region located in the west-central part of Andhra Pradesh state
bordering with Telangana in the north and Maharashtra in the
west. The area of the district is 17658 km’ and the population is
4.04 million (2011 census). Atmakur WLM Forest Division lies in
the north-eastern part of Kurnool District (latitudes 15° 39" 3.6”
and 16”8’ 52.8"N and longitudes78’ 15" 1.8” and 78° 55" 57" ).
The geographical area of the Division is 2154 Km’ which is 12.20 %
of the total area of the District.

CA

NPV

Figure 1: Forest Cover (%)

S5, 4469%

Source: Andhra Prasesh state forest department annual data2014-15

Atmakur Forest Division comprises eight forest ranges namely
Bairluty, Nagaluty, Srisailam, Velgode, Anti-poaching Squad,
Srisailam, Atmakur-FDPT, GTD-Bairluty and Nandikotkur. For the
year of 2015-16, Atmakur Forest Division has taken up plantation
work over an area of 112 ha covering one out of eight ranges
namely Nagaluty (112 ha) under Compensatory Afforestation Fund
Management and Planning Authority (CAMPA) plantation activity.
By Random Sampling method, the total area was partially
enumerated within 2 sampled plantations.

01 arez CA NPV '

Mixed 115

Naguluty Azadirachta indica
Holoptelea integrifolia
Hardwickia binata
Terminalia arjuna
Aegle marmelos

Bambusa arundinacea

High 90 - 1 8.085

Observations

» Survival percentage of the plantations was excellent with
90% inmost of the plantations.

» Site Quality was taken as criteria for choice of species. The
species chosen were Azadirachta indica, Holoptelea
integrifolia, Hardwickia binata, Terminalia arjuna,
Aegle marmelos, Bambusa arundinacea which are
suitable to the dry and xerophytic conditions.

> Reserve Forest area was taken up for plantation activities.
Linear- Pit planting with spacing (of 3x3 m2,5x5 m’) resulted
into mixed crop plantations. Cultural operations (cleaning,
weeding, climber cutting), and SMC operations like Soil
Work Weeding, RFD, Earthen Bonding

> Average height of tree species was 1m in most of the
plantations. Tending operations (pruning & singling) were
carried out. Trenching was taken up in most of the areas to
protect plantations from biotic pressure.

» Though there is severe temperature and low rainfall and
impact of drought on the growth of the plantations

comparatively low, hence the good survival percentage was
observed. It appears that the protection measure has
yielded results.

» Plantation journals were maintained in most of the sites and
inspection notes were observed only at a few plantation
sites.

» Local communities were benefited by gathering fuel fodder
and other intangible benefits like water level increase in
their wells due to the plantation activities

» No major constrains were found for growing the plantation.
CAMPA fund was used for raising plantations in and around
forest areas/outside forest areas and flow of funds was
smooth during initial period of the plantation works and
most of the plantations received funds timely without any
delay.

» Absence of funds for subsequent maintenance (after third
year maintenance) led to less protection against Grazing
and damages caused by animals and human beings.
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MONITORING REPORT
MARKAPUR FOREST DIVISION
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MARKAPUR FOREST DIVISION

Markapur is a town as well as revenue headquarters of
Markapur Mandal in Prakasham District of Andhra Pradesh
state. It is located around the Nallamala Hills. The area of
Prakasham district is 17,626 km’ and its population is 3.3 million
(2011 census). Markapur WLM Forest Division lies in the
south-eastern part of Prakasham district (latitudes 15° 23" 1" and
16° 18" 16" N and longitudes 78° 47' 48" and 79° 57' 56 E). The
geographical area of the division is 7,218 Km’ which is 25.1 % of
the area of the district.
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Figure 1: Forest Cover (%)
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Source: Andhra Prasesh state forest department annual data 2014-15

Markapur Division comprises seven forest ranges namely
FDPT Srisailam, Markapur, Dornal, Ganjivaripalli, Markapur,
LLM Vijayapuri South & Yerragonda Palem. For the year of
2015-16, Markapur Division has taken up plantation work
over an area of 116 ha covering three out of seven ranges namely
Dornal (10 ha), Markapur (10 ha)& Yerragonda Palem (96 ha)
under Compensatory Afforestation Fund Management and
Planning Authority (CAMPA) plantation activity. By Random
Sampling Method, the total area was partially enumerated
within6sampled plantations.

Markapur | Mixed | Albizia odoratissima 10
Pongamia pinnata
Terminalia arjuna
Holoptelea integrifolia
Syzygium cumini
Azadirachta indica

Phyllanthus emblica

Y. Palem Mixed | Pongamia pinnata 96
Azadirachta indica
Holoptelea integrifolia
Ficus religiosa
Syzygium cumini

Hardwickia binata

Dornal Mixed | Hardwickia binata 10

Feronia elephantum

Ficus religiosa

High 98 0.75 13.2

High | 9 - 343 | 187125

Poor 50.5 - 3 5.270
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Plantation area

In the division, maximum was planted in Yerragondapalem forest
range and the minimum was planted in Dornal and Markapur
range forestranges.

Figure 2: Area of plantations in Markapur forest division
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Survival percentage

The survival percentage is maximum in Narsipatnam which is
having 85% and minimum in Chintapally forest range which is
having 60%

Figure 3: Survival percentage of the plantations
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Average height

In the division, most of the plantations were healthy and maximum
growth was observed in Yerragondapalem range with an average
height of 3.43m and minimum growth was observed in Markapur
range with an average height of 0.75m.

Figure 4: Average height of the plantations
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Average girth

In the division, maximum girth was observed in Yerragondapalem
range with an average of 18.71 cm and minimum was observed in
Dornal range with an average of 5.27 cm.

Figure 5: Average girth of the plantations
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Observations

In the division, in Komaralu compartment No. 168 &
Naidupalem compartment No.177 of Y. Palem Forest range
plantations were observed to be the best plantations.

» Survival percentage of the plantations was excellent
with an average of 81.5% which is ranging from was
Excellent, ranging from 50.5% - 98% in most of the
plantations.

» Site Quality was taken as criteria for Choice of Species.
The species chosen were Albizia odoratissima,
Pongamia pinnata, Phyllanthus emblica,
Azadirachta indica, Holoptelea integrifolia,
Hardwickia binata, Feronia elephantum and
Ficus religiose which are suitable for tropical dry
deciduous conditions.

» Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with spacing (of 3x3 m’)
resulted into mixed crop plantations. Cultural
operations (cleaning, weeding, climber cutting), and
SMC operations like contour trenching were taken up
attheinitial stages.

» Average height of tree species was 2.6 m which
is ranging from 1 to 4 meters. Tending operations
(Pruning & singling) were carried out. Trenching was
taken up in most of the areas to protect plantations
frombiotic pressure.

» There is moderate temperatures and good rainfall and
climatic conditions had impact on the growth of the



plantations, hence the good survival percentage was
observed. It appears that the best plantations were
established with favourable climatic conditions along
with proper protection measures.

Local communities were benefited by gathering fuel
wood, fodder and other intangible benefits like water
level increase in their wells due to the plantation
activities.

Plantation journals were maintained in most of the
sites and inspecting authorities made some
recommendations such as to take up circular weeding,
soil work, as per calendar operation

» No major constrains were observed during the

plantation activity. CAMPA fund was used for raising
plantations in and around forest areas/ outside forest
areas and flow of funds was smooth during initial
period of the plantation works and most of the
plantations received funds timely without any delay.

Absence of funds for subsequent maintenance (after
third year maintenance) led to less protection against
Grazing and damages by animals and human beings.

Causalities replaced by Tamarindus indica species in Dornal range

Mixed species plantations in Markapuram division
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MONITORING REPORT
GUNTUR FOREST DIVISION
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GUNTUR FOREST DIVISION

Guntur is Administrative headquarters of the district in coastal
Andhra Pradesh Region, which is the largest town in terms of area
and population. It has around 100 km of Bay of Bengal Coastal line
and situated on the right bank of Krishna river. It is bordering with
Prakasham District on the south and in the west with Telangana
State. The total geographical area of the district is 11391 Km’ with
a population of 4,889,230 (2011 census) Guntur Forest Division
comprises the entire district and lies in the south-eastern part of
Prakasham district (latitudes 15° 42’ 13.68" and 16° 49’ 23.52" N
and longitudes 79° 12" 3456" and 80° 54' 16.92" E). The
geographical area of the division is 10623.19 Km".

CA

NPV

Figure 1: Forest Cover (%)

VDF,
WE, 1.25% 2.42%

MADF, 20.30%

OF, 19.95%

5, 416N

Source: Andhra Prasesh state forest department annual data 2014-15

Guntur Division comprises four forest ranges namely Guntur,
Macherla, Repalle & Vinukonda. For the year of 2015-16,
Guntur Division has taken up plantation work for an area
of 250.6 ha covering three out of four ranges namely Guntur
(75.6 ha + 7 km), Macherla (30 ha)Vinukonda (145 ha + 10 km)
under Compensatory Afforestation Fund Management and
Planning Authority (CAMPA) plantation activity. By Random
Sampling method, the total area was partially enumerated within
22 sampled plantations.

Guntur Mixed | Azadirachta indica 54.6+7 km
Pongamia pinnata
Ficus benghalensis
Terminalia arjuna
Bauhinia racemose
Holoptelea integrifolia
Alstonia scholaris
Hardwickia binata

Anthocephalus
cadamba

Syzygium cumini

Macherla | Mixed | Holoptelea integrifolia

Syzygium cumini

Vinukonda| Mixed | Azadirachta indica, 30+10 km
Syzygium cumini
Hardwickia binata
Holoptelea integrifolia
Terminalia arjuna
Tectona grandis

Pongamia pinnata

21

30

115

High 81.2 2.39 3.77

Moderate - 75 2 10.476

High 87 83 3.54 11.339
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Plantation area

In the division, maximum was planted in Vinukonda forest range
and minimum was planted in Macherla forest range.

Figure 2: Plantation area of Guntur forest division.

PLANTATION AREA [MA)
.
g £ ® & 8 B

!-.l]

Wacherl Vinakanda
o sae P

Survival percentage

The survival percentage is maximum in Vinukonda forest range

which is having 85%, minimum in Macherla range which

ishaving 75%.

Figure 3: Survival percentage of the plantations

Average girth

In the division, maximum girth was observed in Vinukonda
range with an average of 11.34 cm and minimum was observed in
Gunturrange with an average of 3.77 cm.

Figure 5: Average girth of the plantations

1

AVERAGE GIRTH [CM)

Guntur Macheria Vinukonda
FOREST RAMGE

g & & 8 3

SURVIVAL PERCENTAGE

s

11}

Gurtur Macherta Vinukanda

o

FOREST RANGE ACh ENPY

Average height

In the division, most of the plantations were healthy and maximum
growth was observed in Vinukonda range with an average height
of 3.54m and minimum growth was observed in Macherla range
with anaverage heightof2m.

Figure 4: Average Height of the plantations

AVERRGE HEIGHT [M]

Guntur Mucharls Vinukonds
FOHEST RANGE

@ INSTITUTE OF FOREST BIODIVERSITY

Observations

In the division, in compartment No.128 in Enamadala of
Guntur Forest range plantations were observed to be the
bestplantations.

» Survival percentage was rated overall very good with
an average of 80.86% which is ranging from 75% -
85% in all the CAMPA plantations.

> Site quality was taken as criteria for choice of species
and was suitable to the conditions. The species
planted were Azadirachta indica, Syzygium
cumini Hardwickia binata, Holoptelea
integrifolia, Pongamia pinnata which are suitable
forcoastal and inland vegetations.

> Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with spacing of 3mx3m &
5m x5m resulted into mixed crop plantations. Cultural
operations (cleaning, weeding, and climber cutting)
and water harvesting structures like check dams &
contour trenching were taken up at the initial stages.

> Average height of important tree species was good
with an average of 2.64 m which is ranging from 2 to
3.54m. Tending operations (pruning, singling and
thinning) were carried out.

» There is moderate temperatures and good rainfall and
climatic conditions had impact on the growth of the
plantations, hence the good survival percentage was



observed. It appears that the best plantations were
established with favourable climatic conditions along
with proper protection measures.

> Plantation journals were maintained in most of the
sites and inspection notes were made only at some
places.

» Local communities were benefited by gathering fuel
wood, fodder and other intangible benefits like water
level increase in their wells due to the plantation
activities.

> In some plantation sites expected growth conditions
were not observed because lack of proper protection

measures. Watch and ward services are suggested for
improved the growth.

» CAMPA fund was used for raising plantations in and
around forest areas/ outside forest areas and flow of
funds was smooth during initial period of the
plantation works and most of the plantations received
funds timely without any delay.

> Absence of funds for subsequent maintenance (after
third year maintenance) led to less protection against
Grazing and damages by animals and human beings.

Plantation board for the year of 2015-16
in Vinukonda range, Guntur division

Collar girth measurement of Syzygium cumini
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MONITORING REPORT
GIDDALUR FOREST DIVISION







GIDDALUR FOREST DIVISION

Prakasham District is the third-largest district in Andhra
Pradesh state which is part of the coastal Andhra Pradesh.
It is located on the western shore of Bay of Bengal bordering
with Guntur district on the North, Kurnool district on the west
and Kadapa and Nellore districts on the South. The total
geographical area of the district is 17,626 km’ with a population
of 3.39 million (2011 Census).Giddalur Forest division (Latitudes
14°57' 46" and 16°09' 48" N and longitudes 78° 44’ 16" and 80° 28’
35" E) is part of Guntur forest circle with the total forest area of
2190.34 Km’ which is 59.04% of the area of the district.

CA

NPV

Figure 1: Forest Cover (%)

OF, 19.95%

Source: Andhra Prasesh state forest department annual data 2014-15

Giddalur Division comprises six forest ranges namely
Giddalur, Gundlakamma, Kanigiri, Ongole, Special duty range &
Turumella. For the year of 2015-16, Giddalur Division has taken
up plantation work over an area of 175 ha covering three out
of six ranges namely Giddalur (20 ha), Kanigiri (115 ha) & Ongole
(40 ha) under Compensatory Afforestation Fund Management
and Planning Authority (CAMPA) plantation activity. By
Random Sampling Method, the total area was partially in 22
sampled plantations.

NPV

Giddalur Chloroxylon

swietenia

Albizia odoratissima
Holoptelea
integrifolia
Syzygium cumini

Mixed

Kanigiri Azadirachta indica -
Albizia odoratissima
Hardwickia binata
Holoptelea
integrifolia
Chloroxylon
swietenia

Syzygium cumini

Mixed

Ongole Hardwickia binata

Syzygium cumini

Terminalia arjuna

20

115

40

Moderate - 67.27 2 1.4551

High - 86.59 3 1.715

High - 75.5 46 21717
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Plantation area

In the division, maximum was planted in Kanigiri forest range and
minimum was planted in Giddalur forest range.

Figure 2: Planation area of the Giddalur Forest Division

".I_I.l

Giddabr Kanigiri Omgole
FOREST RANGE A BNV

PLANTATION AREA {HA)

5

Survival percentage

The survival percentage is maximum in Kanigiri which is having
86.59 % and minimum in Giddalur range which is having 67.27%.

Figure 3: Survival percentage of the plantations

111

Gt Kankgirl Ongele
FOREST RANGE BOA BNPY

g

SURVIVAL PERCENTAGE
5 8 &8 & &8 B B

Average height

In the division, most of the plantations were healthy and maximum
growth was observed in Ongole range with an average height of
4.6m and minimum growth was observed in Giddalur range with
anaverage heightof2m.

Figure 4: Average height of the plantations

AVERAGE HEIGHT (M)
] [

£

fo
&
£
g

Ongols
FOREST RANGE
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Average girth

In the division, maximum girth was observed in Ongole range
with an average of 2.177cm and minimum was observed in
Giddalurrange with an average of 1.45¢cm.

Figure 5: Average girth of the plantations

5

AVERAGE GIRTH (CM)

i b Kanlgirl Ongole
FOREST RANGE

Observations

In the division, P C Palli compartment No.446 of Kanigiri
Forest range plantations were observed to be the best
plantations.

» Survival percentage was rated overall very good
with an average of 76.45% ranging from 67.2% -
86.5% in most of the plantations.

» Site quality was taken as criteria for choice of
species and was suitable to the conditions. The
species planted were Chloroxylon swietenia,
Albizia odoratissima, Holoptelea integrifolia,
Syzygium cumini and Azadirachta indica
which are suitable for tropical dry deciduous
vegetations.

> Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with a spacing of
3mx3m resulted into mixed crop plantations.
Cultural operations (cleaning, weeding, and climber
cutting) and water harvesting structures like check
dams & contour trenching were taken up at the
initial stages.

» The average height of important tree species is 3.2
which is ranging from 2 to 4.6m. Bio fencing and
social fencing were created to protect plantations
frombiotic pressure.



» There are moderate temperatures and good rainfall

and climatic conditions had animpact on the growth
of the plantations, hence the good survival
percentage was observed. It appears that the best
plantations were established with favourable
climatic conditions along with proper protection
measures.

Local communities were benefited by
gatheringfodder and other intangible benefits like
water level increase in their wells due to the
plantation activities.

Plantation journals were maintained in most of the
sites and inspecting authorities made some

recommendations such as to take up circular
weeding, soil work, as per calendar operation

No major constrains were observed during
plantation activities.CAMPA fund was used for
raising plantations in and around forest areas/
outside forest areas and flow of funds was smooth
during initial period of the plantation works and
most of the plantations received funds timely
without any delay.

Absence of funds for subsequent maintenance
(after third-year maintenance) led to less protection
against Grazing and damages by animals and
human beings.

Collar girth measurement of Syzygium cumini

Collar girth measuring of Terminalia arjuna

Hardwikia binata plantation in
Kanigiri range, Giddalur division

NTHS plantation board for the year
of 2015-16 Kanigiri range, Giddalur division
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NELLORE FOREST DIVISION
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Nellore district is also known as Potti Sreeramulu Nellore
District located in Coastal Andhra region of the Andhra
Pradesh State. It is bordering with Bay of Bengal in the east,
Kadapa District on the west Prakasham District on the North,
Chittoor District and Thiruvallur District of Tamilnadu on the
South. Nellore Forest division (latitudes 13° 48" 49.58"” and 15° 4’
58.59” N and longitudes 79° 6" 4.36” and 80° 14’ 46.71" )
is a part of Guntur Forest Circleand covers the entire geographical
area of the Nellore District.

Figure 1: Nellore Forest Cover (%)
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Source: Andhra Prasesh state forest department annual data 2014-15

Nellore division comprises seven forest ranges namely
Atmakur - Nellore, FSP. RS Rapur, Kavali, Nellore, Rapur,
Udayagiri & Venkatagiri. For the year of 2015-16, Nellore division
has taken up plantation work over an area of 700 ha covering six
out of seven ranges namely Atmakur — Nellore (130 ha), Kavali
(160 ha), Nellore (100 ha), Rapur (20 ha), Udayagiri (100 ha) &
Venkatagiri (190 ha) under Compensatory Afforestation Fund
Management and Planning Authority (CAMPA) plantation activity.
By Random Sampling Method, the total area was partially
enumerated in 19 sampled plantations.

: ' CA | NPV : CA | NPV :
Atmakur | Mixed | Pterocarpus santalinus 130 High - 95 4 21.725
Azadirachta indica
Ficus religiosa
Pongamia pinnata
Albizia odoratissima
Holoptelea integrifolia
Syzygium cumini
Kavali Mixed | Pterocarpus santalinus - 160 High - 86 5 12.436
Nellore Mixed | Pterocarpus santalinus 100 High - 90 4 20.527
Syzygium cumini
Azadirachta indica
Holoptelea integrifolia
Rapur Mono-
culture | Pterocarpus santalinus - 20 High - 89 45 20.125
Udayagiri | Mixed | Pterocarpus santalinus 100 High - 86 4 21121
Venkatagirii Mixed | Pterocarpus santalinus - 190 High - 88 5 23.414
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Plantation area

In the division, maximum was planted in Venkatagiri forest range
and the minimum was planted in Rapur forest range.

Figure 2 : Plantation area of the Nellore forest division
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Survival percentage

The survival percentage is maximum in Atmakur-Nellorerange
which is having 95% and minimum in Kavali and Udayagiri ranges
which are having 86%.

Figure 3 : Survival percentage of the plantations
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Average height

In the division, most of the plantations were healthy and
maximum growth was observed in Kavali and Venkatagiri
ranges with an average height of 5 m and minimum growth was
observed in Atmakur, Nellore and Udayagiri ranges with an
average heightof4 m.

Figure 4: Average height of the plantations
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Average girth

In the division, maximum girth was observed in Venkatagiri ranges
with an average of 23.414 cm and minimum was observed in
Kavalirange with an average of 12.436 cm.

Figure 5: Average height of the plantations
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Observations

In the division, Rajavolu compartment No.364 of Atmakur
forest range plantations was observed to be the best
plantations.

> Overall survival percentage was rated excellent
(average 89%) ranging from 86% - 95% in all the
CAMPA plantations.

» Site quality was taken as criteria for choice of species
and was suitable to the conditions. The species
planted were Pterocarpus santalinus, Azadirachta
indica, Ficus religiosa, Pongamia pinnata,
Albizia odoratissima, Holoptelea integrifolia,
Syzygium cumini which are suitable for dry
deciduous vegetations.

> Reserve Forest area was taken up for plantation
activities. Linear- Pit planting with spacing of 3m x 3m
resulted into mixed crop plantations. Cultural
operations (cleaning, weeding, and climber cutting)
and water harvesting structures like check dams &
contour trenching were taken up at the initial stages.

» Average height of important tree species was good
with an average of 4.5m. Bio fencing and social fencing
were provided to protect plantations from biotic
pressure.

» There is moderate temperatures and good rainfall and
climatic conditions had impact on the growth of the
plantations, hence the good survival percentage was
observed. It appears that the best plantations were
established with favourable climatic conditions along
with proper protection measures.
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Lesser infestation of pest and diseases were
witnessed and health of the plantations was good

Plantation journals were maintained in most of the
sites and inspecting authorities made some
recommendations such as to take up circular weeding,
soil work, as per calendar operation

Local communities were benefited by gathering fodder
and also by having other intangible benefits like water
level increase in their wells due to the plantation
activities and consequent ground water recharge.

Plantation journals were maintained in most of the
sites and inspecting authorities made some
recommendations such as to take up circular weeding,
soil work, as per calendar operation

No major constrains were observed during plantation
activity. CAMPA fund was used for raising plantations
in and around forest areas/ outside forest areas and
flow of funds was smooth during initial period of the
plantation works and most of the plantations received
funds timely without any delay.

Plantation board for the year 2015-16 in Nellore range
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