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Executive summary

CAMPA is emerging as the largest sustainable source of funding for afforestation activities in
the country. There is a growing importance of independant evaluations. to assess what is
working and what is not, to be able to improve the program in the future 10RA Ecological
Selutions enterad into the agreement to take up the avaluation of the CAMPA activitiss in the
State of Haryana The objective of the evaluation was 1o assess the status of the CAMPA
activities in Haryana. carried outin 2019-20, 2020-2021, and 2021-2622_and also to ascertain
lhe reasons for its success or failure

Monitaring and evaluatian of the forestry Interventions nead 1o go beyond the single parameter
of survival percentage and delve deeper by asking (1) whether the site selecizd was suitable
for tree planting (2) Whether the species planted are native and suiled to the ecosystem () Is
the growth of the plants adequate? and finally, (4] will they survive beyond the project period
and establish into forests? Only when a plantation perdforms well on all these paramsters it
can be termed as successful The objective of this third-party evaluation study was to assess
the parformance of the CAMPA plantations and non-plantation activities and revalves around
three key evaluation questions namely what is the status of survival and growth, whatare the
best practices and common pitfalls, and the lessons for the next phase. In terms of the
evalualion framework, we used the three dimensions of relevance, effectiveness, and
sustainability covering the five variables of site suitability. species suitability, growth, survival,
and sustainability.

Following the Terms of References (TeR), we sampled 50%, 40%, and 30% area of the total
CAMPA sites under each component in 2ach fores! division, carried out in 201%-20, 2020-21,
and 2021-22 respectively. In sach plantation site, 100% of the planled saplings were
enumerated The quantitative method includes the field assessment of height and growth and
the actual extent of the plantation The gualitative method includes the Key Informant Interview
{KI) with the Range Officers, and Focus Group Discussion (FGD) with the local villagers
whenevar reguired. In the case of SMC and Fancing sites, the length, width, and depth of the
structure and extent were physically measured and matched with the measurement book. The
expanditures of bath structures were also verified.

The afiorestation context in the state of Haryana is very different due to its dry climate,
iopography, unavailability of forestlands, grazing pressure, severs anthropogenic
disturbances, and other biolic threats. In the Nub-Meval division, due to the presence of the
Aravalll hill range. mast of the forestiands are subject to dry, rocky lerrain and an abundance
of invasive species. In Gurugram and Faridabad divisions. the-anthropogenic disturbances are
very high In almost every division in Haryana, the afforestation sites are mostly disputed
tands, previously encroached on by the local people. Due to the huge livestock population, the
grazing pressure is immensely high in most of the sites. Frost and fire also affected the
plantation sites in many areas. Hence, due 1o this diversity of afforestation contexts, it may not
be wise to compare the plantation performance across divisions.

« In South Circle. total of 117 sites have been evaluated For planiation activities
(Compensatory Afforestation and Net Present Valug) 95 sites have been covered and for
nan-plantation activities (Fencing. Building and Soll and Maisture Conservation) 22 sites
have been covered.

» The Circle has seven plantation models such as CA Tall Plants, CA Tall Plants Alkali, CA
Small Plants, NPV Tall Plants, NPV Native, NPV Eco-restoration, and NPV Ridge. The
overall survival percentage of plants in this Circle is 60 29%. ranging from 4% fo 100%

» In Central Circle; & total of 152 sites have besn evaluated For plantation activities
(Compansatory Afforestation and Net Present Value) 149 sites have been covered and for
non-plantation activities (Building) 3 sites have been covered
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« The Circle has four plantation models 2 g. CA Tall Plants, NPV Tall Plants, NPV Ridge,
and NPV Alkali. The overall survival percentage of planis in this Circle is 63 9% ranging
fram 5% o 94%.

\We came across several good praciices and planiation outcomes in the six divisians. In gll the
divisions, fast-growing native species like Shaasham and Arjun were prioritized for the
plantation These planis also have immenss medicinal properties and can withstand moderate
forest fire, frost. and waterlogging Robust growth of Sheesham was observed in most of the
sites from 2019-20. Papdi species were also found to be very successiul in most of the sites
since catiie animals do not prefer this plant for grazing In Mahendragarh and Rewari divisions,
the species and site selection was very good. In all the divisions, the efforts of forest guards
and watchars to protect and sustain the plantation sites were commendable

Both the planiations in the natural landscape and the roadside In some locations needed
significanl Improvements. The commen pitfalls identified were lack of any protection
measures. selection of unsuitable sites, damage to planis by caltle and wildlife, weed
infestation, lack of community participation, and weak record keeping Selecting siles with high
vulnerabilitiss such as cattle grazing, browsing by wild herbivores, wead infestation. etc.
without adequate mitigation and adaptation measures was observad in all the divisions.

We suggest that the threats posed by the drivers of degradation such as grazing, fire, weeds,
efc need to be factored intp the plantation plan before afforestation is initiated. The whole
range of ecological afforestation approaches needs to be made permissible based on the
status of the ecosystem, ie whether it is degraded damaged. or destroyed. In every
plantation site adequale protection measures should be adopied Instzad of the unifarm
arfificial regeneration approach, adagting the plantation models fo site-specific locality faciors
should be encouraged. Exotic plants should be avoided and native species preferred. Non-
forest ecosystems such as grasslands that have intrinsic scosystem valuses need to be
excluded from tree plantations To prevent fire. grezing, and other anthropogenic
disturbancas, community invelvement before the initiation of the afforestation program is an
utmaest necessity

Overall the evaluation study found that the CAMPA plantations are performing satisfactorily
By avoiding the pilfalls, adopling adequate prolection measures, scaling up the good
practices, and adopting palicy changes in the design as discussed ahwe the next phase of
ihe program can show evan better rasulis
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1. Chapter 1: Introduction

Thers is a global drive o restore degraded ecosystems so that they can again harbour
biodiversity, seguaster carbon and provide the full range of ecosystem services (IPBES,
2018) One of the approaches in this direction is the forest landscape restoration (FLR) which
aims to bring back functionality and productivity to deforested lands while contributing te social
and aconomic wellbeing (McLain et al, 2021). In 2011, as a part of the Global Restaration
Initiative (Bonn Challenge), 47 govermmenis committed to bringing 150 miliion hectares of
deforested and degraded fand into restoration using the FLR approach by 2020 and 350
million hectares by 2030 The government of India made & Bonn Challenge pledge to bring
under restorafion 13 million heciares of degraded land by 2020 and an additional & million
hectares by 2030. Reporiedly, it has made a steady progress towards this pledge and by 2018
had already brought an area of 9.8 million hectares undar restoration since 2011 (Borah et al..
2018} Primary approach to FLR In India has been afforestation, which is funded through
several fiagship programmes such as the National Afforestation Programme (NAP), National
Mission for a Graen India (GIM), National Green Highways Mission, National Mission for Clean
Ganga (NMCG), Cumpensatﬂrg,r Afforestation (CAMPA], Nagar Van Yojana and others. The
iocus of this reporl is the plantation and non-plantation activiies under Compensatory
Afforestation Fund Management and Planning Authority (CAMPA) in the state of Haryana from
2015-20 10 2021-22.

1.1 About the State of Haryana

Haryana js situated in the northem part of India and has a gaographical area of 44,212 sq km
which constitutas 134% of the geographical ares of the country. The Statz lies betwesn
latitude 27°39'N to 36°55'N and lengitude 74°27E to 77°38'E. Physiographically Haryana falls
in the Indo Gangetic plain although some of the areas fall in Shiwalik hills as well. Climate of
the State varies from molst sub- tropical in north bordering Himachal Pradesh to arid in
southemn part bordaring Rajasthan. The State ks bordered by Himachal Pradesh and Punjab
in the North. Uttarakhand, Uttar Pradesh and Delhi on the East and Rajasthan an the West &
Seuth. The aversge annual rainfall varies from about 200 mm to 1.400 mm and the average
annual temperalure ranges between 1°C to 45°C. The Yamuna and the Ghaggar ara the
impaortant rivers of the state

Haryana is primarily an agricultural State of India and 80% of the total geographical area is
under &gn:ulture As per the Champion & Seth Classification of Forest Types (1968), the
forests in Haryana belong fo three Forest Type Groups i e Tropical Dry Deciduous Forest,
Tropical Thomn Forest and Subtropical Pine Forests, which are divided info 10 Forest Types
Civer 500 bird species have besn recarded in the State. which is almost 40% of tatal bird
spacies in the country Although the maximum poriion of the geographical area consists of
agricultural fields, over a time, fhe Stale has achieved a unique stafus In the field of
agroforestry, which has enabled the forest deficient State to support a large number of wood-
based industries based on farm-grown timber Poplar and Eucalyptus trees are the major
agroforesiry species, which have become the main resource for improvement of livelihood of
farmers in northern and central parts of the State:

Recorded Forest Area (RFA) in the State is 1,559 sq km of which 249 sq km is Resarved
Forests. 1,158 sq km is Protected Forests and 152 sq km Is Unclassed Foresis

in Haryana, during the period 1st January 2015 to 5th February 2019, a total of 1 529 heciares
of forest land was divertad for non-forestry purposes undsar the Fﬂresi Conservation Act, 1980
(MoEF & CC, 2019) Twe National Parks, eight Wildlife Sanctuaries and two Conservation
Reserves constitute the Protecied Area nelwork of the Siate covering 0.75% of ifs
geographical area.
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1.2 Afforestation context in the State of Haryana

Active afforestation in the forest and private lands can positively affect the blodiversity and
ecological bajance, climate regulation and watershed management of the area. The land-use
adjacent to the foresilands is mostly big and smallholder farming and is human dominated
which creates severe anthropogenic disturbances. The lack of availability of public and farast
iands on-scale in the divisions of Haryana is ane of the biggest consirainis in the afforestation
program. The afforestation comtext across various divisions s very difficult due 1o variation in
land-uses. topography, severe anihmpng-&mt pressure, lack of forest staffs and, unavailability
of funds on time The Aravalli region in Nuh-Mewat and Mahedragarh Division have dry and
rocky soil bed which is not suitable for afforestation initiatives - In Gurugram and Faridabad
most of the afforested lands were previously encreached by the local zamindaars There is 3
tack of natural forest area to take up plantations and hence mest of the acfivities were carried
out as road side plantation. Due to the high livestock population, the grazing pressurs in avery
division is Immense Hence. it may not be wise to compare the activities across divisions and
with other staies as the resioration contaxt is very differant

1.3 About CAMFA

With a cover of 23% of Geagraphical area of the country, forest in India comprise of a number
of diverse forest types and reserved areas designated as National Parks and Wildiife
Sanctuaries. In India, forest mest the livelihood needs of people living in and adioining the
foresis In about 1. 73,000 villages. Forests also act as carbon sinks and regulators of water
regime

Many developmant and industrial projects such as erection of dams, mining, and construction
of industries or roads reguire diversion of forest land Any project propanent. government or
private must apply for forest clearanca from Ministry of Environment and Forests (MoEF),
before the conversion of land take place This proposal is to be submitted through the
cancemed forest department of the state govemment H clearance is given, then
compensation for the lost forest land is also 1o be decided by the ministry and the regulators.

Due fo certain discrepancies in the implementation of compensatory afforestation, some
NGOs had approached The Hon'ble Suprame Court for relief. The Hon'ble Suprame Court on
10" July, 2009 issued orders that there will be a Compensatory Afforestation Fund
Managemen! and Planning Authority (CAMPA) as National Advisory Councll under the
chairmanship of the Union Minister of Environment & Forests for monitoring, technical
assistance and evaluation of compensatory afforestation activitles.

1.4 Objectives of CAMPA

Compensatory Afforestation Fund Management atid Planning Authority (CAMPA} are meani
to promate afforestation and regenaration activities as a way of compensating for forest land
diverted lo non-forest uses. National CAMPA Advisory Council has been established as per
orders of The Hon'ble Supreme Court with the following mandale:

s Lay down broad guidelines for Siate CAMPA

» Facilitate scienfific. technological and other assistance that may be required by State
CAMPA

o Make recommendations to State CAMPA based on a3 review of their plans and
programmes.

» Provide a mechanism to State CAMPA to resolve issues of an inter-state or Cenire-State
character
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1.5 Organization of the report

The report is the final part of the evaluation and monitoring of CAMPA activities in Haryana
carried out in the year 2015-20, 2020-21 and 2021-22 This final repart is the compiled version
of the activities carmried out in 5 forest divisions in South territorial circle.

in'the repart, the primary findings of the evaluation work are focused into three paramelers:
a) Relevance (Species and site sutability)
b) Effactiveness (Survival, growth and axtent)
¢} Sustainability (Monitoring, pratection and maintanance)

For each circles. division-wise good practicas and piifalls along with geo-tagged photos will
be provided. For each pitfall. recommendations are provided
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2. Chapter 2: Objective

Evaluation is a rigorous and indeperident assessment of project aclivities to determina the
extant to which thay are achieving stated objectives. Tha key distinction between evaluation
and monitoring is that evaluations are done independently and are also more rigorous in their
procedures, design and methodology, and generally involve: more extensive: analysis.
Evaluation of plantations needs g cover aspects of site suitability, species selection, survival
growth and future sustainability

The objective of an evaluation is to provide information that can help inform decisions. improve
perfarmance and achieve planned resulls. The objective of the prasent evaluation study is to
address the following key paints namely

1. Current status, survival and growth of the activities
2. Extent of the activities

2 Bestpractices and commaon pitfalls

4 Provide viable recommendations

We assessed not only the outputs and outcomes of the initiative but also crifically analyzed
the programme dasign, decision making and Jmplemen!atmn process. So, for plarﬁa‘ﬁmns that
ara excellen!, the evaluation probed the reasons for the success. and for plantations that
performed poorly, the r2asons for the fallure were noled. So that in the phase, corrective action
can be laken to upscale the success stories and prevent the failures from repeating.
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3. Chapter 3: Programme Component

3.1 Plantation Activity

3.1.1 Compensatory Afforestation (CA)

Compensatory afforestation (CA)is one of the most important requirement/candition for prior
approval of the Cenftral Governman! for diversion of fores! land for non-forest purposes and
the purpose of compensatory afforestation (CA) is le compensate the loss of land by land
and loss of trees by trees’ (Forest (Conservation) Act, 1930).

Any proposal submitted by the State/UT Government sesking prior approval of Central
Government under the FCA shall have a comprehensive scheme for compensatory
afforestation, duly approved by the competsnt authority of the concemed State/UT
administration
Land for CA:

(i) Normally, CA Is to be ralsed on suitable non-forest land, squivalent 1o the area propcsed
for diversion. al the cosl to be paid by the User Agency

(i} As far as possible, the non-forest land for CA is to be identified as contiguous to or in the
proximity of a Reserve/Protected Forest to enable lhe Forest Department to effectively
manage the newly planted area

({fil} Where non-forest land is available but lesserin the extent to the forest area being divertad,
CA could be carried out over degraded forest twice in the extent of the area being divertad or
the differance batween the forest land being diveried and the available non-forest fand, as the
case may be. The non-availabllity of suitable non-forest land for CA in the State / Unijon
Territory would be accepted by the Cantral Government only on the basis of a Centificate of
the Chief Secretary of the State/Union Temitory Government to that effect in respecl of

States/UTs having forest area more than 33% of the geographical ares In the prescribed
format.

(iv) In case, non-forest land for CA is not availablz in the same district, it should be identified
anywhere else in the concerned/State/Union Temitory near 1o the site of diversion as far as
pessible, so as to minimize adverse impact en the micro-ecology of the area.

(v) In exceptional cases whera non-forest land for CA Is not available in the same State/UT in
which the diversion of forest land Is proposed, land for CA can be identified in any ofher
State/UTs, preferably in neighboring Stale/UTs The corresponding amount for carrying ouwt
CA shall be deposited in the CAMPA account of the State/UT n which CA is proposed

The types of CA plantation activities undertaken by the state is mentioned below
1. CATallPlant (CATP)

Flantation of tall plants (6-8 ft.) with a plantation density of 1000 saplings per hectars
2. CASmallPlant (CASP)

Plantation of small plants (1-2 ft.), with 3 plantation denslty of 1000 saplings per heciara
3 CA Trench cum Pit Method

Plantation of tall plants (6-7 i) with a plantation density of 1000 saplings per hectars.
Trenches are dug next to the planted saplings.

3.1.2 Net Present Value (NPV)

It is 8 mandatory one-time payment that a user has to make for ﬂhferﬁng forestland for non-
forest use, under the Forest (Conservation) Act, 1980 As perthe CAF Act 2016, the maney
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received towards net present value and penal net present value shall be used for artifical
regeneration (plantation), assisted natural regeneration, forest management, forest protection.
forest and wildliferelated infrastructure development, wildlife protection and management,
supply of wood and other forest produce saving devices and other allied activities in the
manner as may be prescribed.

The types of NPV activities underiaken by the state are’
1 NPV Tall Plant

This plantation mode! consists of {all planis (6-8 1) and a densily of 250 saplings per RKM
{Running Kilameters),

2. NFVRidge

in this plantation mode! tall plants (6-8 ft) were plantad on ridges of 8-10 m to reclaim
waterlogged areas or retain the moisture in dry areas Usually. 500 saplings per RKM are
planted in this model

3. NPV Native

Itis a plantation medel with tall plants {5-6 ft.) where 500 saplings are planted par RKM, In
this model, only native species of the area are chasen

4. NPV Eco-restoration

It is a plantation model where small plants (1-2 fL) with a sapling density of 200 per RKM. In
this case. plantations are usually protected by stone wall

. NPV Alkali

in this plantation model. saplings were planted on alkaline soll to reclaim and restore the land.
Tall plants (5-6 ft.) and small plants (1-2 i) are planted at a density of 1000 saplings per
hectare

3.2 Non-plantation Activity
3.2.1 Fencing

Fencing is the principal protection measure for a plantation. Two kinds of fencing are used in
the forest sector, | 2 Barbed wire Fencing and Chain Link Fencing

3.2.2 Soll and Moisture Consarvation { SMC) Works

SMC works are usually done to caplure and retain the moisture in the soil in places with water
scarcity. Thers are various kinds of effective SMC works, 2.9, Soak pits, Check Dams, ponds,
crate wire shuctures. Contour trenches, percolation ponds, reinforced cement concrele
structures. stone studs sic

3.2.3 Buildings

These activities include the construction of residential and official buildings for forest range
officers, frontline staff, eic. deployed for the protaction of forest and wildlife.

3.3 Development and Wildiife Wing

3.3.1 Wildlife Wing

Wildlife Wing undertakes activities like wildiife management and consesvation. establishment,
expansion and up-gradation of wildlife facllities. purchase of wildiife and rescue equipment,
construction ef boundary walls, extension of protection center, construction of office,
rasidencas for staff, shelier homeas, habitat improvement. stc.
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3.3.2 Development Wing

Activities like maintenance of research plols, creation of germplasm, construction of
undarground waler storage. canstruction of RO, mist chamber, elc. were undertaken by the
Research, Seed and Training Divisions of the stale.

Publicity and Training Circle carries out activities: fike training camps for stakeholdars.
capacity-bullding worksheps, development of publicity material, excursions for the
researchers, exposurs and education visils for scheol children, video decumentation stc.
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4. Chapter 4: Programme Implementation

Agencies and Hierarchy

4.1 State CAMPA

The Hon'ble Supreme Court also approved the guidelines prepared by the MoEF for utilizing
CAMPA furids by an agency to be constituted in the statés and 1o be known as The State
CAMPA.

Some of the key points in the guidslines:are:

+ The State CAMPA would presently raceive funds cellected from user agencies towards
compensalory afforastation, additional compensatory afforestation, penal compensatory
afforestation, Net Present Value {NPV) and all other amounts recovered from such
agencies under the Forest (Conservation) Act. 1980 and presently lying with the Adhoc
CAMPA

« The Stale CAMPA would administar the amount recaived from the Adhoc CAMPA and
uiilize the funds collected for underaking compensatory afforestation, assisted natural
regenaration, conservation and prolection of forests. infrastructure development,
wildlifa conservation and protection and other relaled activities and for matisrs
connacted therawith or incidental thereto.

» State CAMPA would provide an integratad framework for utifizing multiple sources of
funding and activities relating te protection and management of forests and wildlife. ji=
prime fask would be ragenerating natural forests and bullding up the institution
engaged in this work in the State Forest Deparfmen! including raining of the forest
officials of various levels with an emphasis on training of the staif at cutting edge lavel
(farest range level) In sher. the depariment would be modernized to prolect and
regeneraie the forests and wildlife habitat

The guidelines also falk about establishment of an independent system for concurrent
monltoring and evaluation of the works Implementad In the Stales utilizing the funds availabls.

in sum, the prime task of State CAMPA would be regenarating natural forests:and building up
the institution engaged in this task in the State Forest Department

4.2 CAMPA in Haryana

Prior to the enactment of Compensatory Afforesiation Fund Act 2018, in compliance of the
directions of the Supreme Court and guidelines issued by the MoEF & CC, New Delhi on 2nd
July 2008, Haryana Gavernment had constituted the State CAMPA vide notification no. 5330-
Fi-4-09/511 dated 68.01.2010. The State Authority, CAMPA was comprised of

« the Govaming Body chairad by Hon'ble Chief Ministar, Haryana.

« the Steering Commitiee chaired by the Chief Secratary to the Govemmant of Haryana.
and

« the Exscutive Committee chaired by the Principal Chief Conservator of Forests (HoFF)

» With the enactment of the Compensalory Afforestation Fund Act, 2016 and nolification of
Compensatory Afforestation Fund Rules, 2018. the “Harvana Stale Compensatory
Aftorestation Fund Managemenl and Planning Authority (State Authority) has been
reconstituted in accordance with the provision of Section-10 of Compensatory
Afforestation Fund Act, 2016 vide: notification dated 22.11.2018. The reconstituted State
Authority has:a Governing Body headed by the Hon'ble Chief Minister, of Haryana, a
Stesring Committee headed by the Chief Secratary to the Government of Haryana and an
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Executive Committee headed by the Principal Chief Conservator of Forests, (Head of the
Farest Forcs),

4.3 Haryana State Forest Department

The Forest Department of Haryana is the implementing agency for the CAMPA scheme. The
forest depart of Haryana Is consist of 22 forest divisions, falling under 4 termitorial circles,
Wildfife Wing, the Research and Development Division. and the Publicity and Training Circle.

fivpadesiys (e :
| i 1 e e Pt b rnsiis, Fomests i TORT, Py nss,

i 1 |

Py wigll | Bl | mpmmis pinp 0l Wrentn 1l By ] 1T r—2 e

" l . i t - f— - —
| WP FiW— | WIYTE LT sl T i iwn
[ i d fmmanipim | | Pl A Pojots A P || | AN

p- — — wuy P —
WUTE Jv—- | AW 0 l'—l— J—il il rmm 'n—_--
= | g | 1 Te AR -
i 1 i VTV Rl PO i RNy ‘ =
i | | P Y L [ & Trabey : el ot I |
Pasiery { ||rrl-\.||.l.:|_|_:—-\.-? r Fi . L3 | WALO TN
.;.‘.;-- i LIEETR TR i ' | P [ 6y B itk d itk Al il
' 1 i
:LH { M | ;":rl ] Frasprs. Bl
..... & puallis | | pre————
[T e ...-_.....I. i) — "““mr ..." -"...“ .
s Y S
-y | B — Iy
_.h'-l-. 4 =T |
o LT RERLEES
bl e i T LT T I
- .
H-L l-qlr- h
L ] M g |
el B Wby
i = s 12 o |
B0 Bl L pd el
kL !
L ) | oy
LT - ]
T T | LT Fu |
e

Frowre 4.1, Drpanearan ofismol Fosst £ WiEhe: Depanmenr Hayerm

Page 22 of 229



[®RA

9. Chapter 5: Methodology

8.1 Evaluation framework

The IFAD evaluation framework elucidates five dimensions that nesd io be coverad namely
relevance, effectiveness, Impadt =fficiency and sustainability (IFAD svaluation manual 2008)

Helevance concems the extent 1o which a davelopment initiative and its intended oulputs or
outcomes are consistent with the neads of the environment and the intended bensficiaries.
Helevance also considers the exient te which the plantation aciwily is suited to the
environment and the intended beneficiaries In applying the criterion of rerevanca, the
evaluation explored the extent to which the planning, design and implementation took into
account the Iocal context in terms of the needs of the local community and the environment
Two variables namely site suitabiiity and species seleciion ware measurad

» Effectiveness is a measurs of the extan! o which the initiative’s Intended resulis have bean
achieved Ewvaluating effectiveness involves an assessment of cause and effect that is,
attributing observed changes to project activities and outputs. While assessing the
effectiveness of plantations, the two variables - growth and survival were measured,

+ Impact measures changes in human developmant and people’'s wellkbaing that ars
brought about by development Initiatives, directly or indirectly. Af times, evaluating Impact
faces challenges Confimming whether benefiis to beneficiaries can be directly atiributed to
the intervantion can be difficult, especially since there are several ongoing interventions
often with overlapping objectives. As the plantations are only a few years old, it istoo early
to measura their impact gither on local livellhoods or the environment. Efficiency includes
a measure of how economic inpuls (funds, expertise, time, et ) are converted inta results
An analysis of budget use and compliance is also Imporiant 1o assess the efficiency
dimension Measuring efficiency will nead an assessment of financial aspects and would
take the form of a financial audit and hence was nol attempled.

» Sustainabllity is the likely confinuation of net benefils from an Intervantion beyond the
phase of funding support It includes an assessment of the likalihood tha! the resulis will
be resilient 1o risks beyond the project's life. While assessing susiainability the prospecls
of future survival of the plants was assessed based on risks like droughts, grazing, fire etc.

Heance, of these five evaluation criteria, the present evaluation coverad the three dimensions
of relevance, effectiveness and sustainability by measuring the five variables namely site
suitability, species selection, growth, survival and sustainahility

5.2 Approach

IORA Ecological Solutions entered into agresment with the Haryana State Forest Déparlment
to execute -the Third Parly Evaluation and monitaring of CAMPA activities carried out in the
year of 2019-20, 2020-21 and 2021-22 on 28" Novembear, 2022

The framewerk for this evaluation focused on three key paramslars namely - relevance (site
and species suitability), effectivenass {survival growth and ar=a coverage) and sustainability
(mainienance, protection and meniforing  Extensive fleldwork have been camfed out for
primary data collection using both quantitative and qualitative toals.

Quantitative tools were used o assess the survival and health of the plantation, geographical
features. and actual area extent Qualitative tools were used to understand the hurdles facad
by the forest department in various phases of the plantation, disturbance regime. pitfalls, good
practices etc. Two PRA tools, e.g. Key Infarmant Interview (KH) and Focus Group-Discussion
(FGD) wers used to get the perception of both the staksholders and the implementing
authority Deparimental APO. plantation journal, and measurement book were used as
secondary infarmation to validate the primary data Photographic evidenca, GPS tracks along
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the plantation boundaries, and waypoinis have been generated through the field visits.

5.3 Sampling strategy

The consalidated lisi of work carried out underthe CAMPA scheme in 2019-20, 2020-21 and
2021-22 was coilected from the Haryana CAMPA head office, in Chandigarh

As required in the Terms of References, the sampling Intensity was 50%. 40% and 30% of the
total area of plantations under each componant in each division for 2019-20, 2020-21 and
2021-22 respectively. In the case of the non-plantation activities, the same sampling strateqgy

was adopted

Within a plantation s_‘tia; 100% enumeration of the planted saplings was camied out to ensure
the proper oulput of the evaluation.

Tane 51 MEthoddng: sotipied for dafo codbotitnl

Primary Data
Field Enumeration | Field cbsarvation in the sites by using | Assess the sfeclivensss of
GPS.  Within & site,  100% | the plantation by measuring
epumeration of the planted saplings | the height. survival and the
was done area extent
Key  Informant | Quafitative in-depth interviews with | Identify the difficulties faced
Interview those who have first- hand knowledgs | in planning, implemantation
of the inifiative operations and| and monitoring phases to
confext figure  out  how  the
effectiveness of  the
plantation can be enhanced.
Focus Group | A  small group (510 people) Assess the extent of active

Discussions

discussion on a limiled set of topics to
explora in-depth stakeholder opinions
and perceptions of the initiative and its
impact Semi-siructured
questionnaires ware used to ensure a
standardized approach o obiain
information from the group conceming
the inputs, outpuls and contexiual
faciors of the initlative.

community participation in
these type of projects: and
the impacts  of the
communities from different

‘socio-economic background

on  varlbus  CAMPA

initiatives.

Photos with good | Good resolution, geotagged photos | The photos will reflect the

resolution wefe laken to Identify the good | current situation of the
practices and pitfalls of the plantation. | plantation.
Google Earth historical imagery
system was used

Oata collection The data eniry was done by using the | Kobo app was used in the
Kobo toolbox system, which is much | field for faster data entry by
mafe comvenient using mabile.

Secondary Data
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State Level Details of CAMPA projects including | To assess fhe physical and
financial  (allocations,  sanctions. | financial allocations, largets
expenditure).  physical (planning | and expenditure of the lotal
process, ‘approved projects. various | iniiatfive.
government directives: etc) and
monitoring  (internal  monitoring
reports, governmeant dirsctives etc )

Circle/Division Project proposal estimate. sanction | To assess the physical and

Levet order, wark commencement order | financial ftargets of the
plantation  journal, compariment | projects.  planning  and
history, working plan prescriptions for | implementation of  the
the comparment, muster tolls | individual projects. Inpuls,
expenditure vouchers, completion  process and outputs of these
repoits. process  pholographs. | projects
monitoring reports, GPS points.

5.4 Quantitative data collection

§.4.1 Assessing the extent of the plantation

Within a site, the extent/ boundary of the plantation was measurad by using GPS (Locus Map).
Tracks were made using GPS in sach plantation site for further verfication. The track was
then saved and exiractad as a KML file. Measuring the area coverage of plantation projects
in forest areas can prove fo be difficult using conventional tools, especially for jarge
plantations. In these cases, GPS receivers were used and waypoints were obiained by
iraversing the perimeter of the plantation. These points were projected on Google Earth Pro
which suppaeris measuring ar=a and perimefer with a pelygon toal which helped 1o assess the
accuracy of the planiation area.

§.4.2 Enumeration of the planted materizls

All the pits were counted in a plantafion lo assess the survival rate of the plantlation. Species
wise helghl and collar girth/ GEH were recorded as the key growth parameters. The health of
the saplings (wilting/ browsed/ wounded/ stressed! pathogen attack etc.) was also recorded
by ocutar observation.

Gea—mgged photos wers taken at every plantation and non-plantation sites
8.4.3 Physical verification of non-plantation sites

In case of a non-plantation site, the width, depth and length of the structure were physically
measured and then matched with the APO data. Financial verification was also done by
matching the amount of actual expenditure with the staie APO Geolagged photos were takan
from every angle to depict the exact condition of the structure.

The data (both plantation and non-plantation) wete collecied by using Kobo collect app. It is
an open date collection toolbox. which was customized by I0ORA espedially to sase the data
collzection in the field. The dalashesefs were then extracted from Kobo as excel files.
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5.5 Qualitative data collection

The objective of the qualitative data collection is to analyze the effectiveness of the four stages
of the plantation aclivity ie planning, impiementation, maintenance and protection by
obtaining feedback from the local community and the technical stafi. PRA tools were used to
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ntervigw the local community and the technical staff A semi-structured guestionnaire was
designed to conduct a Focus Group Discussion (FGD) with the local community and a Kay
informant Interview (K1) of the technical staff, preferably the Range Officer. These PRA tools
had both open-ended and closed guestions and provided valuable insights an the present
status of the plantation, and also how to improve the effectivensss of future plantalions.

Fous 5 3, Foous piolip discussion wilh the locsl paogie s Gowa sits Mahenaressr oliasion

Frgur= S 4 Key mifommaton dd=ndEw with ihe Rangs Offc=r af Saraheg chison

5.6 Criteria for grading the plantation sites

It is useiul to have rarking/scales to evaluale the plantation projects. However, this Is not easy
since the site paramelers, species and inpuls provided will vary from plantation 1o plantation
and |t may not be appropriate to rank such heterogeneous plantation projects using a commen
scale.
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The commaon grading criteria for a plantation site are.
o Survival rate

» Species compositiont as per the APO

» Growth of the planted species

» Extent of the plantation

» Site suitability

* Species suitability

« Protection measure

« Maonitoring/ Watch and ward

« Plantation journall measurameni book

» Plantation map and KML files

» Presence of major invasive species (Prosopis (uliflara and Lanfans camara)
» Weeding In sife

» Hoeing on sites

For raising of plantations; scoring of each sample was camad out on a scale of © to 300
Scoring for evaluating the field plantation samples was based on survival perceniage. Sample
plantation plots with the survival of more than 91% scored 300 points, 71% to 90% = 240
points, 51% to 70%= 200 points. 31% to 50% = 180 points and for the survival of plantations
lesser than 30% = 100 points were given.

5.7 Criteria for grading non-plantation sites
8.7.1 Fencing:

» Fancing type

+  Warking status

» Activity sfatus

» Sarving the purpose intended

« Expenditure as perthe APC

« Site suitability

s Measursmenl book

§.7.2 Soll and Moisture Conservation {SMC)
« SMC type

« Working status

»  Site suitability

» Measurement as per the AFD

¢+ Measurement book

» Fulfilling design specifications
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§.7.3 Buildings

s Lacation

« Bullding status

s Sgmving Intended purpose

¢ [Expendilure gs perthe APOD

»  Mezasurement book

» Dampness and lzaks on the walls
» Structural guality and cracks

» S5ite on 2-greanwatch

5.8 Data Analysis

The data (both plantation and non-plantation) wera collected by using the Kobe collect app: It
is an open data collection toolbox, which was customized by I1ORA especially to ease the data
coflection in the field. The datashesis were then exiracted from Kobo as Excel files.

Good practices and pitfalls in each site were obtained by using PRA tools and ecular
obsarvation and mentioned in the report Based on the pitfalls in each plantation site. viable
recommendations were made

Good plantation sites were highlighted as success stories. where the uniquensss of the sites

was reported and the changes in the landscape over the years due to the plantation were
observed by using Google Earth Historical Imagery.

5.9 Limitations
§.9.1 Capturing variability across sites

Haryana is a siate with wide varieties of ecelogical paramelers. The geeology, rainfall. soll,
topography, vegetation lypes and many other paramsters change significantly acress tha
tength and breadth of the state. The key drivers of degradations wers also found o be differant
in each division It was very challenging to capture the variability across various sites in
differant divisiens.

5.9.2 Accessibliity in the sites

in most areas of the Sauth Clrcle, the abundance of Prosapis julifiora makes the site almost
naccessible. Due to this invasive species, most planted individuals were stunled, thus very
hard to identify and measure The same situation was faced in Central Circle, where the sites
were almost inaccessible due to the presence of Sachhsrum spontansum. In the
Mahendragarh and Nuh-Mewal divisions, some sites were Inaccessible due 1o presence of
illegal mining and hostils local communities.

Mavertheless. every site was enumeraied properly despite the presence of these problems.
5.8.3 Enumeration in larger sites

As required in the Terms of Reference (ToH), we conducted 100% enumeration in all the sites.
Some of the sites were spread across vast areas (30-50 hal 30-560 RKM) In those sites,
plantation enumeration was extremely {edious and challenging, due 1o the large area and huge
number of planted species.
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6. Chapter 6: South Circle

The South Circle consists of six divisions, Rewari, Mahendragarh, Gurugram, Nuh-Mewat, Palwal and Faridabad Every division is unique in
terms of the terrain, local vegetation, drivers of degradation, and results produced. ﬁeﬁ'ldingsarr: categorized into three dimensions: Relevance,
Effectiveness and S{LE!Emahrﬂfy by measuring five principal variables namely site suitability, species selection, growth, survival and sustainability.

This £ 1 Plantafinn fEr=T and achle=men unas CATE ) NESTD for 201820

Gurugram 15:205 10,846 10848 11 11

Faridated 2445 2532 25137 38 30 7500
Rewari 38T 35 465 8567 30 30 7500
Mahendragarh D474 474 474 40 0 10000
Palwal 0.025 0.625 25 30 0 7500
Muh-Mewat 593 511 5157 30 30 7560

Rewari 11687 B8 F3225 o 0 0
Mahéndragarh 1835 1835 1835 3114 I 140
Palwal 0 0 (1] 0 0 0
Kut-Mewat 25438 28 7R3 29435 15 15 10000

Tahie 6.3 Fanshcn sipefand schisvernen undse NEVTE and NEV NATIVE for 262021
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Gurugram 100
Faridabad 30
Rewari 100
Mahendragarh 160
Palwal 30

—— 100 100 |

==
3
g
B eoooeoo
Eﬂﬂ'ﬂﬂﬂ
L= = BN = NI = S ]

Table & 4. Rankshion femget 8nd schissemenl andst NPV RIDEE and NV ECO-AERTORATION

5 o s e

10890

o 08 oae
o%oooa
G@Eﬂﬁﬂ
o BB ohe o
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Tahls &5 Senlsibn (srgSt gngtschisEment under CATF and NEVT2 fgr 202122

Target (Ha} ed Plants .
Gurugram B5:516 7884 88710 (i}
Faridabad 1471671 85509 85509 (1]
Rewari 72320 1233 72329 200
Mahendragarh 54587 51.689 51559 o
Palwal 2393 8.517 S87 200
Nuh-Mewat 84305 54305 £4305 200

B8 _ B8,
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Tab= & & Hanlefavy IBged ang scvecwsasan] sy NV NG TIVE and NPV SDO-SESTORATION

Gurugram 0 0 0 4000
Faridabad 0 ] o o
Rewarl o ] o 0
 Mahendragarh ) o (] o
Palwal ] o o 0
Nuh-Mewat BS 42500, 1o 22000
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6.1 GURUGRAM DIVISICN
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Fare &7 CA (Compem ey Sfomdaion) plantsms SrviBes avalpsied in the Gaumaram dhizon

201520 ' ' Apri,
2019- Sghm  Garsdlp CATP  GaralpurBasSecd 10845ha  10.846ha 10545 5540 p-: < T ) 35 20
020 g ur Bas B 5 Aravali Ll
2020- Guiu Gunigt CATP Ghatasecion4&5 10 Ha 10Ha 6500 6500 3705 57 GE
22 gam  am
2020- Haily Halyn CATP Sabasipu RF 1384Ha  13:84Ha 00 500 585 5 38
2020- Haly Halym CATP  Jatauli Bundh RDC: 2Ha 2Ha 1300 1300 =20 40 53
M mand  and| Tall [ LAR)
i
2020)- Sohn Sehna CATP  Nuh SebEsanch 236Ha 236Ha 1500 1500 a0 60 36
204 3 ED 10 12 20 _ , _ ,
2020- Sohn  Sohna CATP  Gumugram canal AD &Ha BHa 2400 2400 1320¢ 80 7
021 = 51283
2020- Sghm  Sohma  CATP  Hamhandpur 4 Hz 4Ha 2800 2506 1960 0 05
i Y distributory -
202102
2021- Guu Gumor CASP CGhalzsedhon4 55 10Ha 10Ha 4500 4580 2025 3 15
2021- Guu  Guugr  CASE Behrampursechon 10 Ha 10Ha 400 7400 L I T4 18
2021- Haily -Hailym CATP  Garhi Harsam 5.87Ha 567 Ha 121 121 184 18 34
2022 :l'ﬂnﬂ andj 'Fm'l.ldinil,:id'ﬁi‘}
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Tahis § & NPV (Ne! Pracent Value piantation sciviies svaluated in the Gurugrsm discn

20189- Gurugram Gurugram  HRWWTE Garstpurbas/Sakatpu 11 BEM | 1T1REM 2750 50 835 24 48 m

H20-  Gurugram  Manesar | NPVIR Sikhopur seciion 4 & 16RO  16RKM 2400 2400 1550 85 34
. 3 ' »

2020-  Halymand Halymang  NEV-TP Patida minor RD 105 105 1500 1580 550 64 29
A b, 425301068 1001 RKM  RKM

a1y ey
A Guvgram Gongmm Eowestralo  Sandwasecion | s  Jbha 0 200 100 % 15
2022 i madel 11 435 ' '
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£.1.1 Relevance
6111 Site Suitabitty
% Diry and shallow solil affects the plantation

Plantation sites thal are part of the Aravalll Mountain range are very dry by nature and thus
growth of plantations in these sites is very slow (Figure 6.1) although the survival percentage
of a few of these plantation sites was quite satisfactory Furthermore, these plantation sites
have shallow soil which makas the conditions even more hostile to the plants. The remaining
sites have relatively better moisture content and other soil conditions which have resulted
better growth and survival rate in these sites.

Fgwe 6. 1) Sapiings pianied siong the Amvel) reege-of i GLrripran, aimsien

> Sibe-s‘alnng the canals and agricultural fizlds showed good growth

The plantation sites along the canals and agricultural fields exhibit good growth (Figure 6.2)
due to gvailabllity of water and the fertifizers that saep in from the adjacent agriculturai fields.
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Apart from the abovementioned points. the other factors which affected the survival and
growth of the planiations are:

< |mpact of Frost

The frost was sean to have affected the growth and survival of Holoptelea mtegnfolia in some
plantation sites (Figure 6.3). In these sites. sapliings were seen 1o have suffered back and thus
thelr survival and growth were affected to 5 large extent Measures should be taken to cover
such frost-prone plant specias to ensure proper survival and growih of planis

Fpury 5 3: Trs sfecraf frest comidng dstock o Mplopmedss dmmegninis

< Abundance of Invasive spacies

The invasive species such as Parthenium hysterophorus, Prosaepis juliflora and Argemons
mexicana were found abundantly acrass all the plantation sites (Figure 6 4) The invasive
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plants will have inflicted defrimental impact on the survival and growth of the saplings due fo
their beltter competitive ability and allelopathic chemicals released Info the seoil Therefore,
proper management of invasive species |s needed to ensure betler survivel and growth of
pltaniations.

Figurs-6.£. IrnvEzion by Frocopis jUiNorsand Fanheniom hyzisronhorgs

% Anthropogenic disturbance

Local communities are, to some extent, also affecting the plantation in many different ways.
The plantation site, Ghata sections 4 & 5 was damaged al some points by local people dus
dispulz between the forest department and Jocal people (Figure 6 5) Garbage dumping by
local people in the plantation siles is another driving cause affecting the plantation. The
involvement of local people through awareness about the importance of plants should ba
encouraged to ensure the proper survival and growth of plantations.

Hgore .3 Gl dommng o cegroyed ssplings o plarsshos shes
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% |mpact of catile grazing

Grazing by catile is a common practice reporied across all the plantation sitas in the Gurugram
division rasulting in reducad survival and growth of saplings in these plantaiions (Figure 6.6).
The Majority of these grazing cattle included Goats, and feral cows. and a few were domestic
cows belonging lo. the local villagers. The drivers of degradation should be identified and

minimized before the plantation initiafive begins,
6.1.1.2 Species Suilainlity

- -
-,

=

3
L

ANALe E24 3894 1t -2 -__',-_ - R iaw | LA
| ﬁm"‘%m. LS 25 oy
F.'I?.I'Eb E Cath g'?zmy an .ﬂfﬂr‘£ﬁ'.‘-.'! zie i Gurupram divicon

& 112 Species safechon

The species selection has been made based on the conditions of the plantation slle Due fo
dry conditions and rocky surfaces prevailing in the Aravalll region, drought-resistant species
such as Reonj (Acacia feuccphices) and Paprl (Holopteles mtegn‘ﬂiraj were preferred for
plantation [Figure 6.7) But extremely uniavourable edaphic canditions (rocky soil bed) prevent
the roeots of the saplings from growing resulting in stunted growth and even death of the

saplings.
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in the plantations along the canals and the road, tall saplings of fast-growing species like
Neem, Sheesham, Balamkheera, Bakain atc were planted (Figure 6.8). Most of these trees
have medicinzl properiies and will acl as shade trees within 5 years of plantations, due to thek
fasi—grﬁhﬂng nalurs

Egur= BB Smurng.. .:I-I'EJ'-'"E\.- an'm-a .F.Q'l'.'l."i.‘[drﬂf ﬁ:'rnF and Canaly

The plantation sites with alkaline soils had species lke Arjun (Terminalis anura), Jamun
(Syzygium cumini), Sheesham (Dslbergiz sissoo), Papri (Holopleles integnfoliz) and
Balamkheera (Kigehs pinnata) (Figure 6.9).
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Fgurs £3 Sapings plamsd m AliSine s

Tabls 6 9 Piant=d speciss furd i the pramtstione of GlrpgreeTy ditsion

- Local Name Botanical Mame

1 Papdi Hutntelea infedralin
2 Reun Acacia leucaphines
3 Bottie brush Calistemon
4 Eatamkheeia Kigella pinnata:
5 Sheesham Dﬂbﬂfﬂfﬂ SiE00
6 Neem Azadirachis indica
T Guimohor Delanix regia
i Lasoda Corda myxa
9 Khair Dichrostachys cineres
10 Bakain Melia azadarach
1 Siris Athizig lebback
8 Filithan Fizus virens
13 Pocngl Ficus refigicsa
14 Arjun Temminalia anuns

b.1.2. Effectiveness
8121 Sunmwal

ThThe average survival rate of Plantalion was recorded as 56% and it varied from as low as
16% (Gairatpurbas/Sakatpur section 445) o as high as 80% (NSG). Amang the plantatian
years, the highest survival percentage was observed for the p|aﬂ'ﬁi1lﬂl15 established during the
year 2020-21, followed by the plantations established during the years 2021-22 and 2019-20
respectively (Table 6.10)
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Tabls® 10 Yesravizs sierspe siivival rsicand aversss heigh

6122 Gowth of Barfations
Pipal (Ficus rafigiosa), Guimohar (Delonix regia} and Neem (Azsdirachia indica) have attainad
the tallest height in the 2019-20, 2620-21 and 2021-22, year plantations respectively (Table
6.11. Figure 5 10). However, Guimoher is considered a tree with weak stem and is not advised
to plant madside

Tables 11 Yearwiss growth of diflessnt plant escies

LocaiName Batanical Name 2019-20 202021 2021-22
1 Papdi Holoptalea integrifolia 45 48 29
2 Reunjh Acacia leucophioea 31 0 16
3 Bottle brush Calistemon 42 0 0
4 Balamkheera Kigelia pinnata 0 5 22
5 Sheesham Dalbergia sisoo 0 6E o
6§  Neem Azadirachta indica 0 9.2 39
7 Gulmshor Defonix reg!a 0 15 0
8 Lasoda Cordia myxa {0 8.6 0
9 Khair Dichrostachys cinerea 0 71 15
10 Bakain Mslia azadarach 0 169 [V
11 Siis Albizia lebback 0 82 0
8 Flkhan Ficus virens 432 0 0
13 Peepal Ficus refigicsa 48 0 0
14 Ajun Tesmninalia arjuna 0 77 0
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Year when growt b aF dithesiht pliided soeched

e )

Figure 8 10 Yaarwiie gritwth safieim of difarcni plant spaces
6.1.3. Sustainability
6131 Protechon

Muost of the plantation sites in the Gurugram division are facing significant challenges dus fo
a lack of adsquate protection There are only two plantations that have protection: one
piantation site has protection in the form of barbed wire fencing and the other has protection
in the form of stonewall (Figura & 11), The rest of the plantation sites are without any protection
and are thus prone to damage by grazing animals and local people. Appropriate protection
measures should be taken before conducting plantation aclivities to avoid damage fo the
plantation by grazing animals, traspassers and unauthaorized harveﬂimg

Sigure & 11 Frotechon o' the form of barbed wie fencng:and donanwsl

6132 Manlenance

Unly two out of all the foresi ranges, the written information/evidence/records are avallable for
mairrtenanm:‘replacamaﬂ of plants providing details of species and no. of plants plaﬁted
Measurement hook containing records of fancing activities and SMC work was reparted in one
forest range only

6133 Monftoring

The deployment of chowkidaars/watchers to look after plantations was not reporiad in any of
the forest ranges in the Gurugram division. The forest guard has to look after plantations,
which ars spread over a beat, making it troublesoms for a forest guard to effeclively moniter

these sites The forest department claimed that they do not get sufficient funds to deploy at
l2ast one chowkidaar for a ten-hectare plantation.
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8.1.4, Scoring of the plantation works

The plantations castied out under the CAMPA scheme in the year of 2018-20, 2020-21 and 2021-22 In the Gurugram division scored an average
of 134 5 out of 250 (Table 6 12). Oversll, the score was satisfactory. considering the water-scarce rocky terrain in the Aravalll region, grazing
pressure and severs anthropogenic disturbances observed in most plantalion sites.

Tatds § 12 Soone adlsred by the plantsiions m e Sorlgren diaan

NPV-
TP

201 CAFD £
2020 BasSecd &

5 Aravall
3 2020 Gunugra NPV.  Sikhopwr 800 140 0 10 0 0 o 0 1] 5 1] 0
2028 m T sachion 4 55
4 2020- Gurugis NPV:  NSG ‘800 160, 10 10 0 3 0 0 0 4 0 0
2021 m TP Manesar - . i ,
5 2020- Gumgra CATF Ghata 0 130 0 10 o A o 0 0 4 0 0
L2021 m secfiond &5 . . - . )
6 2020- Halyma CATP Sabasmpor 850 160 10 10 2 X2 28 10 D T [ 0
2024 nd Aleall RF
T 2020-  Halyms NPV Palwdamina 570 150 10 10 o H M 1 o T (] o
2021 ndi P RD 4289000

s9.100L
§ 2020- Halyma CATP JatauliBundh 650 150, 10 10 0 2 20 10 0 7 0 i
2001 ndl HOQ- Tai

(L5H)
9 2020. Sahna CATP  Noh Sub 840 170 10 10 0 2 0 © 0 3 (] 0
: i 10020 i __ E : -~
10 2020- Sohna GATP  Guugem 400 1490 10 10 ¢ 2 0 0 0 7 @ 0
2021 canal RD
L Wz B ; ) N _ _
11 2020. Sahpa CATF  Hachandpun 700 160 10 10 0 2 9 0 D 7 0 0
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12 2021- Gungrs: CASPE  Ghale 450 120 10 10 o 20 1] 0 0 5 0 il
22 s FEMONERS | _ _ . .
13 2024 Cougra CASP  Behrampur 740 1210 10 10 i a0 ] 0 0 5 o ]
14 2023  Ginuga Eoo- Bandhwar s00 100 10 10 24 24 i} [t 0 -7 o i
HEZ ‘m reeiors sechon &5
fion
1
15 2021-  Hajyma CATP  Cami 180 130 10 10 e 2 o o 0 & 0 0
M2 odi Hpm
539 141 100 0o =7 ..'!ﬂt‘] 40 zu 0o 53 (i oo
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Success Story - Nuh Sub Branch, RD 10 to 20

The plantation site siretches over 10 RKM and has species like Papri, Arjun, Neem, Bakain,
Gulmohar and Balamkhesra Dverall survival rate of this plantation sﬂa is recorded as 64% and
growth is quits gaod. Some paiches of this planiation site have been adopted and maintained
by local villagers. These adopted patches of planiation have been provided with proper
protection in the form of fencing and watcher, and steady irigation and thus exhibited excellent
survival percentage and phenomenal growth. Due to sufficient soll moisture, termites; which s
common pmhiam in most of the plantation sites in Gurugram was not obssrved In this site.

Since the plnmﬂﬁnn is managed by the local community, there are no reports of fire damages.

1.{1#.&;«- F"I

o

Frour= 412 Aoonied gatchssof Nyt Sdb Smoch psniaios e

6.1.5. Non-plantation works: Fencing

Only one non-plantafion site (Fencing) was svaluated in the Gurugram division (Figure 5 13}
The fencing was found to be intact except at some points, where it was damagad by the local
livestock population

Barbed yire Length in Actual % Presentstatus-  Effectiveness of
Fence measurement Leéngthin  Vansfion intactwornoot  the Fence
Idtﬂﬂﬂ'hme Book figid

Kasan section 4 ! '

&5

Fals 6 13 Non-pisntahon iemes (Kassn secticn 4 4 3
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Tadls & 14! Soore ohfninsd by the fencing Sis y Gukupram divison

1 Warking Status 20 20
2  Sering the purpose intended 20 20
3 Actusl exient 20 20
4 Site suitability 10 10
5 Mossuromentbok 10 10
&  Expenditure as parthe APO 20 20

TOTAL 100 100
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Fablz6 15 CA (Comipencsivry Aforeiahion) plenifion dfersaiialal in Sericibsd hidion

e g s - . _Hig-_m . - - - - m
201920  Fandabad CATP -Badkalsecfion 4 &5 165Ha 16:5Hs 16500 16500 1008s &1 4 23

e B - - it - - — - - w g e . e ] - -k -
202021 Baliabgarh CATP AF Alipur 2278Ha 2275 Ha 25778 2378 1868 g2 55

202922 Eallabgath CATP DM road K3 18 to 30 311Ha 3.11Hs ELR 3110 1980 54 5

202122 Feridsbad CATR Chainssa Disiry RO 7610 112 5Ha 5Ha 5000 5000

702922 Balabgarh CA TR Harchandpur Disty. 0 lo 24 4.4 Ha 4.4 Ha 4400 4400 1804 21 42
LER

2021-22 Faridsbad CATP Gurgaon-Feedet RD 0.30 8.78Hz 9.76Ha a780 o760

202122 Fardsbad CATP Gugaocn Feder RB30 10 SO R 1844 Ha 1.844 Ha 1843 1844

202122  Faidsbad CATP Gurgatn FederRD 0 1o 30 31H 30k Moo 3000 1581 51 51

Tahks & 18 NS (Nl Sremaat ValE | plianfaiiod stes svalustsd in Fandabsd divisi

2019 Fard NPV Tipal Firing 4RI 4RI 1000 | 1000 E 35 U8

2018 EBalla KPPV Harchand T REM T REM 17500 1750 1085 82 ‘43

201220 Bafiabgarh NPY TR Estehpur Tagah Mnor & RN SRAKM 2000 2000 1200 &0 35

Page4g0f 229



[®RA

8.2.1 Relevance
8211 Sie swiabity
< Plantations in Reserve Forest (RF) have performed well

Plantation sites situated in the Reserved Forest area have performed well Legally, grazing is
not allowed in this ares, which saved the plantation from illegal grazing. Anthropogenic
disturbances were also found to be very low (Figure 6 14) which resulted in satisfactory
survival and growth of the planted species.

Figurs 614 7F Afipur glardsion =iz prodiucad swcaliend iz

Although most of the sampled sites produced satisfactory survival some of them were found
o be impacted by heavy grazing, garbage dumping. fire, and the abundance of invasive
species Plantation should be taken up only after the drivers of degradation have been
controlled or adequate mitigation steps have been put in place. These site suitabllity factors
ara discussed in more detail below:

< |mpact of cattle grazing

Caitle grazing is one of the main faclors to be considered in an afforestation or reforestation
project Moderate to heavy grazing was observed in most of the plantation sites (Figure 6.15)
Most of the cattle were feral cows, while seme of tham ware domestic belongad to the focal
villagars Proper protection measures should be taken to prevent the plantal]nn from the cattle.

L]
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Fpure & 15 (1) Donisase caltis gramnn = roadvgs sinnizen (2) Fants were desfmyss dis & DU grsang
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<+ Abundance of invasive spedes

Another detrimental factor thal can cause serious damage to Lhe plantation in the long run_is
the presence of invasive species. In every sampled site in the division, the presence of
invasive species was observed. The most derimenial was Prosopis julifiors (Flgure 5.16),
where the site becams almost impenetrable. Most of the planted saplings under the canopy
of Brosapis were found o be stunted, or deacf The presence of Parthenmum hysterophorus
and Ageratum conzoides was alse noted in other sites. Both pre and post-plantatien control
of invasive species is needed to ensure the proper growth and survival of the plantation

FRupE 616 Abirndancs of Frosops jUlificrs im the plantation se=

< Disturbances ereated by the local community

Some of the plantation sites were severely impacted by the local community (Figure 6 17)
The plantation of Dadsiya Yamuna Protection Bundh NPV-TP, garbage dumping by the local
people in the plantation is severely affecting the plantation. A large number of the saplings
were also found to be destroyed, due to a land dispute between the villagers and the forest
depariment. Proper awareness programs should be created by the FD to enhance the positive
community participation and ensure the survival of the plantation. Proper and reqular
monitoring is also required in these type of sites.

FloureB. 1T, (T} Ceriag=-aurmpieg in the piantaion (2] Destoyed plahbs
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§212 Spevies Suitatiifity

A total of 12 planted species (Tablz B 17) were found in the plantafion sites of Faridabad
Division. Sheesham (Dalbergia latifolia) and Papdi (Holopfeles integrifoliz) was found 1o be
the most dominant than the others. Growth of Balamkhesra (Kigelia pinnata) was found to be
the highest in terms of height. among all the planted species (Figure 6 18).

Although, most of the species have performed very well, some of them weare found to be
extremely prone to frost and grazing, two of the main drivers of species-specific degradation
in Faridabad

« Neem (Azadirachia mdica) and Bakain (Melia azadirach) were the most affectad by frost
In some sites, every Neem sapling was coverad by wheat straws o proteet against frost
In some sites, Papdi was also found to be affected.

« Grazing is the key problem for every plantation site. Only Papdi was found to have survived
the severe grazing and browsing by both wild and domestic animals.

« \Waler scarcily was also ideniifled as a detrimental factor for the plantation. According to
the local people. species like Lasoda (Cordiz muxs) Kikar. and Jungle Jalebi
(Prhocelobium dulce) should be opted more as planted materials.

Tobie 5 I3 Loy of plgnies cpec=; found & [he aipnpaian e af Fandobad Saesmon

Local Name Baotanical Name
1 Sheasham Enlbergia sissa0
z Papdi Holoptefea integriicka
3 Balamkhesra Krgehia pinnate
4 Katsagon Heterophraging sdenophyilums
5 Ariun Terminalia anuns
B Neem Aradirachta indica
7 Astonia Alstonia scholans
3 Rt - S C
g Bakain Meka azedarach
10 Jungle jalebi Pinecelioalm diice
" Filkhan Flousvirens
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b.2.2. Effectivensss
b2 21 Fiant Survivial

The overall survival of the plantations ware found to be satisfactory (56%) The highest survival
was found in the plantations from 2019-20 (60%), and the least were from 2021-22 (54%
Table 6:18), It cccurred mostly becauss the anthrapogenic disturbances severely affected the
young sapfings. The plantations from 2019-20 were less in number and cariad out in relatively
undisturbed areas (2 g, reserve forest), while the plantatlunafrum 2021-22 were mostly carried
out roadside, with no proteclion measures at all. Also, infrequent monitoring could be a reason
behind the lower survival rale in younger planiations

TEE=8 18 Yoaravze sjcmp=survival rete and arersrs hesgil

1 2019-2020 50% 383
2 2020-2021 56% 575
3 2021-2022 54% 478

b2 22 Growth of the planted species

Among the planted species. Kadam (Neolamarckia cadamba) attained the tallest height in
three years, followed by Bakain (Meliz szadarach) and Balamkheera (Kigela pinnata).
Sheesham (Dalbergia sisoo), Neem (Azadiachiz mdiga) and Kadam (Neclamarcloa
cadamba) attained the mast heightin 2019-20, 2020-21 and 2021-22 raspectively (Table 6 19,
Figure 6.19).

TEbE & 19 Average hephd of speces raniad i diffenes? plantaiions in 3 vess

Local Name __ Botanical Name #1320 20201 2021-32
1  Ehessham ﬂahemmsmam 54 5 4-35
2  Papdl Heloptelea infegrifalla 37 49 a3
3 Balamkheera Kigela pinnala 4.1 - 525
4  Kalsagon Heterophraams sdenophylium - - 4
& | Anun Tmmm&ﬂaaruﬂa 38 - 3
6 Nesm Azadrachiz indics - 58 47
7 Alstonia Alstonis scholaris - 45 36
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8 Kadam Nedlamafciis cotfamba - = 5

9 Eakain Aelia azedarach . . 55

10 Jungie Jalebl  Pinecsliobium dulce 35 - -

11 Pilkhan Ficus virens 4 = =

12 sis Aibizia Jebback - s -
Average 41 49 4.5

Yearwise growth of the planted species

3
7
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- i E é £ 3 § = Z 7
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mI01930 eIMM = 023D

Fgme 6 13 &mph showmng e avaerses heght of seecis planiad indiferem plgnkahioss in 3 i=aF

6.2.3. Sustainability
6231 Protechion

f.jn?y four plantations were found with partialfull fencing (Figure 6 20); two peripheral fencing
e.g. Stonewall f2ncing and barbed wire fencing and one tree-specific fencing e.g bamboo tres
guards.

The barhed wire fencing in “Yamuna Protection Bundh®™ (21-22) site was done by the
concemed farmer, to gimlat:! the piantation and their own agricuitural field. Another barbed
wire fencing was found in “RF Alipur™ site. which was done by the forest department to protect
the forest and the plantation from cattle grazing.
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Foure £ 20 Bamhed wire fencing v (1) RF Afiptisand £2) Yamins Fraiechon Borsth aso

in the plantation site of "DM Road KM 18-30", bamboo tree guards (gabions) were used

{Figure 6.21), speciiically In the mos! disturbance-prone areas. The growth of the profecied
sap!‘ngs vias distinguishably better than those without protection.

Fgure S 211 7)) Stonsmmifencmp ead (2) Bamboo (s deam=

£.2 3 2 Monifonng

Since none of the sampled sites have any proteciion measures, the survival of the planiation
entirely depends on the sffectiveness of the watch and ward. The work is done by a watcher/
Chowkidaar, appointad by the Farest department fram the nearby villaga. The problem is, the
average assigned area for one wateher is more than 20 ha, which is beyond thair capabilities.

Lesser areas should be assigned to them to maximize their capabilities and to ensure proper
monitering.
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6.24 Scoring of the plantation works

The plantations carried out under the CAMPA scheme in the year of 2016-20, 2020-21 and 2021-22 in the Faridabad division scored an average
of 137.7, out of 250 (Table 6:20). Overall, the score obtained was satisfactory. considering the water-scarce rocky terrain in the ar=a. grezing

pressure and severe anthropogenic disturbances observed in most of the plantation sites.
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£.2.5. Non-plantation activity:
625171 Soiland Moisture Consarvation (SMC) measures:

One Crate Wire, one Check Dam, one Soak pit and two percolaiion ponds were evaluaied
undsr this component (Flgure 6.22). All the structures were found 1o be working very
effectively. '

Tebi= £ 21 Evalusted SMEC =fes of the Fandabad division

M&
m
3580 A 35EOM3 B44B 1
500m3 NA  S00m3  6OD0GO
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Forgr=s £ 22 From te=upesr = Socr amof Dhogy Sec L8, Mohtohnd Sac 485 s==rondation gond, Pl Sans z=realoton
pang Degyf Sz 257 Chisck dare ang DMay) S=e 483 Orote Wi

8252 Fencng

One Barbed wire fencing. carmied oul in 2021-22 was evaluated The fencing was found intact
in maost of the areas (Figure 6.23) but was found to be damaged In several places because of
garbage dumping by the local people. construction warkers and faclories (Flgure §.24).
Overall, the fencing was found to be working adequatsly

Tathe 622 Salated Fencing =teun Famistad dvison

1 2021 Barbeo\Wke DMROADKM 10 10km  Rs  Eflective
22 “Fencing 3o REM 1877724

Flgure 8:23 F Carbed wire fencing of O Read MM 1550
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Figuis & 24, Fencing waz damspe By conafurtion durining

§253 Scormg of the non-plantafion works
Tehis B 23 Scoie obialed by the SMC aies it Faridshad divesion

Site suitabiiity 28
Measuremen! as per the APG 2
Fulfilling design specification 20
Maasurement ook -
TOTAL 100

20
20
20
20

Tadie 8 54 Boore oilli=ad by e Encing Bies i Fandasad divisian

Scoring camponents Full scome
Working Status 20
Serving the purpose intanded 20
‘Site suitability 10
Measuremeat book 10
Expenditure as per the APO- 20
TOTAL 100

Ohained goiy=

18
10

1B
20
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6.3 MAHENDRAGARH DIVISION
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Tabia& 28 CA (Combanssitfy Afore2alion) plariasm sies avainsfed in Mahendra0 s ohesain

CATP Thana Sec: 167Ha"  167Ha 16576 1675 S0 885 43 2105
CASP Panchnols 3idHa 31 14Ha 7140 31140 M3z @ 3 26

202122
CATP HF 75 Ha 7.5 Ha 7500 7560 5475 73 3 1605

W33
ih
SRS MO SRaECaYR T RS gl B43Ha  943Ha 9430, 9430 7% 7@ 33 1708

Fable 5.26: NEV (Nt Fres=nd Valle) plieration Sz swailvstzd in Msfendrazamt chakion

dn mGa Sane NRVTE  BRS Hakvay THKM  TREM 2750 2750 1550 564 54 1%
; h i LineKm 157-154 2023
L&R Site

~ Nea TP Nizampur fo TORKM  10RKM 2500 2500 2000/ R &3 2203
mpur Mamaul R KM 2023
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5.3.1 Relevance:
6311 Site suitsbility
2 Sites adjacen! to the agricultural field have perfoimed well

Plantation sités, situated beside an agricultural field have performed well Farmers apply
fedilizer and manure o the agricultural crop, which also benefits the planted saplings. Sapling
also has a steady supply of water from the imigated agricultural fiald.

Althaugh maost of the sampled sites produced satisfactery survival, some of them were found
to be impacted by heavy grazing, littering and abundances of TI'I\I"-':Iﬁhfﬂ species. Plantation
shauld be taken up only after the drivers of d&gradaﬂun have been controlled or ar.iequa%e
miﬂ-g;itltun steps have been put in placa These sife suftability factors are discussed in more
detall below

+ Impact of cattle grazing
Cattle grazing is ona of the main factors to be considered in an afforestation or reforestation
project. Modsarate to heavy grazing was observed in most of the plantation sites (Figure 5.25).
Muost of the cattle wera feral cows that migrated from Rajasthan, while some of them wers

damestic. and belong to the local villagars. Proper protection measures should be taken fo
pravent the plantation from the catile.

Fgure & 25 1) Domesiic ealtia grazihg in plsmiasion (2) Fants wers desirgred due o ssvwmis presing

<+ Abundance of Invasive species

Another detrimental factor, that'can cause serious damage to the plantation in the long run. is
the presence of invasive species. In every sampled site in the division, the pressence of
invasive species was observed, The most detrimental was Prosopis julifiora (Figure 6.28),
where the site became almost impenetrable Most of the planted saplings under the canopy
of Prosopis were found to be stunted. or dead Post-plantation conirol of invasive spedies is
needed to ensure the proper growth and survival of the plantation
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< Disturbances created by the local community

Some of the plantation siles were severely Impacied by the local cornmunity. Especially In the
roadside plantations, garbage dumping by the local people is severely affecting the planted
species (Figura 6.27) A large number of the saplings were alsa found to be desiroyed, due to
a land dispute between the villagers and the forest department. Proper awarensss pregrams
should be created by the FD to enhance the pasitive community pariicipation and ensure the
survival of the plantation. Proper monitoring is also reguired in these types of sites

Fhurs £ 27 Garpans dumping oo the plentanos
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&1 1.2 Species Suitability
+ Growth of Papdi and Neam was exceptionally good

Out of the 13 planted species, the growth of Neam and Papdi was found lo be exceptionally
good (Figure § 28). Both of them are fast-growing species, and the livestock usually do not
browse on them. Frostis one of the main reasons behind the daclining growth of these species
in some sites.

Figirrs' 628 Growdh of [ 1] Neesn and (2 Fapdiwas =2ary ood in mest of = siles

Although, most of the species have perfarmed very well, some of them were found to be

extremely prone o frost and grazing, two of the main drivers of species-specific degradation

observed in Mahendragarh

+ Neem |Azadifachis indica) and Bakain (Mehia azadirach) was found to be the most affecled
by frost In'some sile; every individual Neem saplings were covered by Sachharum straws,
a5 a protection measure against frest (Figure © 29)
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Figire o 29 Nesor ssnlhigs Wers pinieciad Dy Gesthg Ireditores! protecfivr iDoiz mascs by [ie waicher

« Grazing is the kay prablem for every plantation site. Only Papdi was found to be survived
the severe grazing and browsing by both wild and domestic animals.

» Water scarcity was also identified as a detrimental factor for the plantation. According fo
the local people. species like Lasoda (Cerdis myxa), Kikar (Acscis nilslica), and Jungle:
Jalebi (Pithocelobium duice) should be opted more as planted materals

Tae 627 Lal of planfsd seces dbsanied m Maheraragarh Siveseon

Local Name Botanical Name

1 Nesn Azadirachta indica
2 Papdi Holoploles A
2 S Alhiziz lebback

4  Bakain ————
5 Pilkhan Ficus Virens

: Suntian Contfia myxa

2 Gugal

’ el Ziziphus jujubs.
’ Rairh Acacia lelicophlea
1 Shisham Dalbergia faticha
12 Il —

b6.3.2. Effectiveness
6321 Flant Survnal

The overail survival of the planiations was found to be satisfactory (76.3%) The highest
survival was found in the plantations from 2020-21 (77%), and the least were from 2013-20
(75%, Table 628) The reasons behind the decline in some sites are the disturbances
{garbage dumping. encroachment etc ) created by fhe lacal people Inmost of the plantations,
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there weie no adequate prolection measures al all, imaking all the planted saplings vulnerable.
TEFEe® 22 Yoariwss sperapssarvival fale and arsrairs gl

2013-2020 750 .17
2020-2021 F70 405
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6322 Growth of the pfanted species

A total of 13 planted species were found in the plantations of the Mahendragarh division. Papdi

(Holoptelez integrifolia) was found to be the most planted species. followed by Neem
(Azadirachta indics) and Sheesham (Datbergiz fatifolis) (Table 6.29 & Figurs 6 30).

Tahis f.29! Yesrwise mueroge feight of ke plentsd speces

1 Neem  Azadimohiz indica 72, 5.4 25

2 Papdi Holopteles infegriolia 59 42 275

3 Sirs Albizia lebback 76 66 -

4 Bakain Melis szadarsch {3 - __ -

5  Pilkhan Figus virens - 41 -

6  Gundan = 45 -

T  Gugal - 25 -

4 Bei Ziziphus jujuba - 28 =

9 Raunjh Acatia leucaphles = 3 z

10 Khair Acaciz calechy - 2 -

11 Shisham Dalbergia lafifalia - 53 2

12 Imii Tamanndus indica - 238 -
Average 5.8 4.1 24

Year-wise growth of the planted species
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PFlamied Species

ll:_ﬂ.L‘l-EP & MN-71 =2021.22

Figurs £.30. Geaph showing tha-aiesspes feight of ke sHanted coepizz i difenent pledsmons in Jvese
6.3.3. Sustainability
321 Frolection

in mast of the sites, no adeguate protection measure was found However in a few sites,
Cattle Proof Tranch {GPT ) and Stonewalls were used as peripheral fencing (Figure 6.31).
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Figurs & 31, Stonewsll fencing in e planimion of Colwa Sec 435

In some sites, frost-prone plants like Neem were protacted by using "Fula™ It is a traditional
tree-specific prolection technique, where each and every individual planted saplings wera
pratected by a covering made oul of Sachharum straws (figurs 6.32).

Rouge S 32 Frosl-prone NeSm Alants wede Srosstisl by ity s

6322 Maintenance
The written information/evidencefrecards for maintenancefreplacement of plants such as

piantation jounals, APOs. plantation maps etc.. have not bean maintained in most of the sites.
This is one of the major shortcomings seen across the ranges of Mahendragarh division.

§333 Momfonng

Since most of the sampled sites do not have adequate protection measure the survival of the
plantation entirely depends on the eHectivensss of the watch and ward The work s done by
a walcher/ Chowkidaar, appointed by the Forest department from the nearby village The
prablem is, the average assigned area for one watcher is more than 20 ha. which is beyond
thair capabilities. Lesser area should be assignad to them to maximize their capabilities and
to ensure proper menitoring
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8.3.4. Scoring of the plantation works

The plantations carried out under the CAMPA scheme In the year of 2018-20. 2020-21 and 2021-22 scored an average of 204 .8, out of 250
(Table 6.30). Overall, the score obtained was excellent, considering the waler-scarce rocky lermain and severs anthropogenic disturbances
observed in most of the plantation sites.

Tk £.20° Soome pbdzerad by iz momaions m Adalizrairesy dhvesm

10 U

1 2013 MGaih CATP AF Salimatsad &8 20 12 10 9 20 2 2
o 0

2 2015 MGarh NPVTP B K SHaiway Line 564 230 10 10 0 0 2 =2 i} 10 0 10
- Km 157-164 L3R 0 0
2021 Sie

2 2019 N RV TR MizampurloNamaul 800 20 10, 10 4 M 30 2 0 0 ] 0
= Choud R KM 0-5 LR, 0 o
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Success Story: Bhandoer Unchi Sec 4 & 5 (2020-21), Mahendragarh

This plantation produced the highest survival rate (92%) among all the plantation sites
in Mahendragarh division. Spread across 10 ha, it has Neem, Shisham, Gundan_ Sirs,
Gular and Pahadi Papdi as planted species. Within two years of plantation, the site
became home of saveral bird and reptile species The forest guard, Mr. Jitendra Singh
makes extra efforis to ensure that there is no grazing despite no permanant watcher
has been employed.

Success Story: Thana Sec 4 & 5 (2020-21), Narnaul

It is small plantation (1.6 ha), situated an the hilly slope of the Aravalil hilis. Despite
having extreme water scarcity and rocky soil bed, this plantation producad an
impressive survival (86.5%) The saplings of Neem and Papdi have attained very good
height (7.5 and & it respectively] The plantation has no proper protection measure,
but the chowkidaar looks after the area very effectively.
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6.4.1 Relevance

6411 Site Surtability

The Nuh divisien boasts a remarkable diversity of plantation siles, ranging from bamen and
rocky areas near the Araval hills to fertile lands zlong drains and canals, as well as
waterlogged plots. In the barren and harsh sites near the Aravall hills, hardy species such as

Pahadi Papdi, Kikar tc., are suitable, as they can withstand harsh ervironmental conditions.
Most of them are thomy, which prevents them from being grazad.

< Plantation along the drains and canals has parformad well

Due to the presence of a waterbody, the soll moisture was retained in the soil, praventing the
saplings from drying aut. Also, anthropogenic disturbances are much less than the roadside
plantations (Figure 6 33) Planting trees on the sides of drains and canals in the Nuh Forest
Division, Haryana brings about scological benefits such as soil stabllization, improved water
quality, and enhanced biodiversity. However, this initiative alse faces challenges In terms of
selecting suitable tree spacies and ensuring proper maintenance.

in sites with excessive waterlogging, species like Arjun (Terminaliz anuna), Bakain (Melz
azedarach)and Sheesham (Dalbergia latfolia) are well-suited. The diverse rangs of plantation
sites and suilable species in the Nuh division coniribute to the overall ecolegical health and
biodiversity of the regian

Finre § 337 Bamntsdon sfong ihe Canaiy

< [Eco-restoration site was camried aul in-an unsuitable site

Plantations undar Eco-restoration were carried out in the Aravalli region. The area mainly
consists of a rocky soil bed with an ahundance of Prosopis (Figures 6.34 & 6.35) which
hampem the growth of the planted saplings Hardy species such as Kikar, Reunjh etc. were
plantzd in this area, but due to the rocky sofl, most of the saglings were found to be stunted,
or dead.
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< Plantation works on bundhs were found to be challenging

Due to Mlegal stone mining and anti-social activities in the Aravalll areas, the plantation
aclivities faced a sarous threat. The monitoring of the exisling plantations could not be done
reguiarly due to these activities:

Flantation werk on bundhs, particularly in areas surmounded by agricultural land and human
population, faced several challenges. Firstly, the bunds themseles have uneven and steep
terrain, making it physically demanding for workers to plant and establish vegetation
on these elevated structures. These areas also consist of dry sail, with no maoisture
retention capacity. Plantations camed out on bunds showed moderate to poor survival
(Figure 65.37)
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<% Impactof grazing pressure

Eoth domeastic and feral cattle posed a serious threat to the plantations of the Nuh district.
Maost of the plantations do not have any kind of protection measure Only a few sites in the
divizsion have pratective measiures like barbed wire fences and stone walls, but even these
were found to be broken and poorly maintained, rendsting them ineffective in safeguarding

plants from animal damage In many sies. catle ware found to be roaming inside the
plantation (Figure 535}
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< Abundance of Invasive species

in the Nuh division, the presence of invasive species such as Prosopis luiflars, Parthemum
hysierophorus Argemons mexicana eic was observed sbundantly in most of the sites (Figure
6.39). Most of the planted species under the canopy of Prosopis were found to be stunted.
The presence of these invasive species could be detrimental to the plantad saplings, as well
as the native fiora Pre-plantation eradication and frequemt wesading after are highly
recommended to secure the survival of the planiation

Fgmre 538 Progoeés ilars wat oond shundstitly i Svery otie i e Arsv'sls regon

6412 Species Sutabilty
< Growth and survival of PFapdi was good

Papdi (Holopte'ea integnfolia) was seen as the most commanly planted species in the division.
it was distributed in 18 out of the 24 sites, surveyed s adaptability is evident as it thrives in
diverse locations ranging from bunds and drains to areas adjacent to the Aravall hills. Papdi
exhibiis a remarkable overall survival, surpassing any oihier species in the region {Figure
6:40) Other planted species include Azadirachta indica {Neem), Dalbergia sissoo (Indian
Rosewood). and Albizis procers.
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Flgu=8 40 Growdh of the Holoud=ies [eprinim (Paodll i & planiatan

% Hardy species were chosen for dry rocky soil

On the sites situated in the Aravali hills, Acacia leucophioes (Ronjh) and Acaciz cafechu
{H.halrl} are specifically chosen for their suitability in eco-restoration efforts. However, it is
important to nole that the survival rate of plants in these eco-restoration sites remains very
low, indlr:allngma naed for further atiention and improvements in this particular aspect of the
region's restoration efforis.

Tabie £ 33 Aanisd spece s gbsened darng Svalpstion o e Nun-Meves( Divigan

Botanical Name
1 Papdi Holeptelea integritolia
2 Neem Azadirachta indica
3 Balamkheera Kigela pinnais
4 Sheesham Dalbergia sissoc
5 Siris Albrzia procem
6 Gular Ficus racemosa
7 Pilkhan Ficus virens
8 Amaltas Casia fistula
] Lasoda Cordia myxa
10 Reunjh Acasia leucoghoes
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11 Khair Acacie catechy

12 Arjur Termiralia anguns

13 Jamun Syzgiur curmini

14 Alstania Alstonia scholaris

15 Bakain Meliz szedarach

16 Kachnar Bauhunie variegata
17 Jungle jalebi Pithecellobiim dulce

6.4.3. Effectiveness
6431 Sunvival of the plaritalion

The overall survival rate of plantations in the Nuh division was found te be satisfactory at
48.29% Among the three plantation years, the highest survival rate was observed in the
plantations carried out during 2019-20. with a rate of 64.18%. Conversely, the lowsast survival
rate-was recorded for the plantstions from 2020-21. which had a survival rate of only 44.05%
(Table 6:34).

Tate £ 34 Végrwiss suvival e and sversos helipht of the plenision a&25

-1 zmla—mu 6418 . al.qlz.

7 2020-2021 44 05 457
3 2021-2022 5583 ‘435

The plantation sites located on Aravallls, involving eco-restoration efforis, exhibited an
alarmingly low survival rate ranging from 1.25% to 21.5% The forest department encounters
numerous challenges in conducting successful plantations due ta fm:mrs like poar sall QUaIle
water scarcity, and dry climafic conditions. To aveid wasting resources and =fforts, It is
imperative to conduct a comprehensive site suitability survay before initiating any plantation
activities. This assessmenl will enable the identification of areas that possess optimal
conditions for plant growth, thereby enswuring a higher survival rate and long-term
sustainability.

6422 Growth of the Planiations

Balamkheera (Kigelia pinnats), Sheesham (Dalbergia sissoo) and Ficus racemosa were the
highest-growing species for the years 2019-20, 2020-21 and 2021-22 respectively (Table .35
& Figure 6.41).

Totle 535 Avernpe hegphi Do A ET=IE DIENT 30E0ES QoS Dhres oo i o yadry

Local Name Botanical Name 20192020  2020-2021  2021-2022

Papdi Holopteles integrifaliz 54 40 38
2 Neem Azadirachts indica B0 83 45
3 Balamkheera Kigela pinnata 15.0 . .
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4  Sheesham  Dalbergie sissoo 120 50
5  Siis Albizia procera 11.0 43
6 Gular Fious racemosa 90 10
7 Pilkhan Ficus virens 6.0 9.0
8  Amallas Casia fistula 4.0 -

9  Lasoda Cordia myxa 55 -

10  Reunjh Acatiz feucophoea 15 0.8
11 Khair Acacla catechu 3 0.3 1.0
12 Adun Terminslia aquna - - 30
13 Jamun Syzalum cumint - - 2.
14 Alstonia Alstonia scholans - - 25
15  Bakain Melia-azedarach = - A
16  Kachnar Bauhinia varegata - - 30
17 Junglejalebi  Pikecaliobium dulce - - 30
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6.4.4. Sustainability
64 41 Frolechion

Most of the planiation sites are without proper protection measwes such as fencing, tree
guards, cattie-proof trenches stc, making these plantation sites prone to the damage inflicted
by grazing and browsing animals. Appropriate protection measures should be taken befors
canducting plantation activities to avoid damage to the plantafion by grazing animals,
irespassers and Unauthorised harvesting
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6442 Mamnicnance

The written Information/evidencelrecords for maintenance/replacement of planis such as
plantation joumnals, APCs. plantation maps etc.. have not bean maintained in any forest range.
This is one of the major shortcomings seen across the ranges of Nuh division

6443 Monionng

Regular monitoring of the plantation is reported in all the plantation sites of the division
ChowkidaarWatchers have been appointed in all the forest ranges to take care of plantation
sites
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6.4.5. Scoring of the plantation works

The plantations carried out under the CAMPA scheme in the year 2019-20, 2020-21 and 2021-22 scored an average of 1235, out of 250 {Table
6.36) Ovarall, the score obtained was satisfactory, cansidaring the water-scarce rocky terrain in the Aravalll region, grazing pressure and severe
an’ehmpugenic disturbances absarved in most of the plantation sites.
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6.4.6, Non- Plantation Activities

6461 Fencing

Fencing was evaluated in 4 sites (Table 6.37) Among these, Babupur and Kolla sites were found with completely damaged, wom-out barbed wire
fances In the ather sites, Tarakpur and Mahu sections 4 & 5, partially intact and moderately effactive fances wera found (Figures 5.42. 643 &
6.44)

After conducting the audit of the fencing wark, it Is evident that the fences are nol inlact and are not effectively serving their purpese. This is a
matter of concemn as it compromises the security and protection of the plantations_ Immediate action is required to address these Issues and ensure
thal the fences are repaired or replaced to ensure their effectivensss.

Tabde 5=F; Degrs of swalugred fenomg s12s of the Noh Mrwg: aresan

Tarakpur 18 an ] Parfafly
Imtact aifective

Batuipur 2 12 e Wom Non-sfiechive
m.

Koiia 157 13 0 Wom Non-sfiecive
oul
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Fytre & 4 Compiehly dameyd amd inefecine fancing & e Kolls ==

6462 SwolandMoisture Consarvalion (SMC) works

in the Nuh division. a comprehensive evaluation of a pond structure was conducted in the
Firozpur Range Despite the current dry conditions, the pond structure remains well-
maintained, showeasing its resilience even in the arid summer months. While the ahsence of
water |5 expected during this period in such a dry region, it is important to note that the pond
structure has retained its dimensions, ensuring its functionafity when the rains arrive.

Furthermore, the other SMC works such as check dams and crates were evaluated in both
the Firozpur Jhirka Range and the Nuh Range These check dams have proven to be highly
effective In their purpese of moistuwre conservation, as well as preventing soil erosion and
facilitating rainwater harvesting (Figure 6.45),
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Table'f 38 Detai of evalusted SMC zRes of the Nuh Msva divisien

kDam  Pala NiA 15511x /06,505

455 a5

CraieWas  NMubardpur /T3 18x03a #5,45,000
Seclion 455 A '

Porxd ‘Agon Section NA 8,10.429
455

NPV Check hhhmn NA Zx2x 103 16,88,100 I

Dam Section 48 5

Fgure .45 Crate:wre and check danr strctiassan N ahismm
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6.4.6.3. Scoring of the non-plantation activities
Teble 835 Scors alifalned by s fenging sies in Nub-A&nwat tivison

1 in ! ;
2 Semwing the purpose intended 20 125
3 Actual extent 20 20
4  Site suitability 10 10
5  Measurement book 10 0
6  Expenditure as per the APQ 20 20

TOTAL 100 715

Tahhe & 40 -Sco= abizmnred by il SAAC zites in AMun-Meas! gniec

Working status 20 20

1
2 Site suitability 29 20
3 Measurement as per the APQ 20 20
4  Fulfiling design specification 20 20
5  Measurement book 20 0

TOTAL 100 80

6.4.7. Analysis of the design of the CAMPA works in Nuh-Mewat
64 71 Addressing the dnvers of degradation before plantmg

in sites where the rate of blomass removal (grazing. harvesting, firewood collection ete ) is
fasler than primary production, it Is imperative to address the livelihood needs of the local
communlly before afforestation (or resioration) s atiempled  Afforesiation prnjecm
implemented In Isolation without addressing the causes and drivers of deforestation in
consultation with the local community will remain a 'band-aid’ approach te degradation and
not provide a lasting cure (Blignaut 2009).

The drivers of degradation such as over-grazing, tree felling, forest fires, the tragedy of the
commans, infestation by invasive species, weak enforcement, etc. in the proposed restoration
sites need to be identified and plantations should commence only when these have been
effectively addressed The most apt way would be to involve and consult with the lacal
communities in site identification, species selection execution and profection leading
restaration so that they develop a sense of ewnership.

We suggest that the prescribed plantation modals need to factor in the ground situation The
main causes of plantaliﬂn fallure are grazing, drought, frest, fire, floods, local disturbances elc
These threats existed sven before the plantations were planned and addressing these threats
using mitigation and adaptation measures should be made a precondition before the
plantation is taken up. In sites, where this is not possible. plantations should not be taken up
as Ihay will probably meet the same fate as the original forests that got degraded. The second
option is to adopt a mitigation strategy wherain the design of the plantation model adaquately
takes into account these threats and risks such as mound plantations in water-logged areas
selecting spacies that can withstand water logging, effective fencing in grazed areas,
communily parinership and ownership, provision of wataring during summer and winlar sic.
Freedom and flexibility nead to be provided to the forest divisions o include these components
in the existing plantation models based on site-speacific threat perception and locality factors
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6 4.7 2 Deploymg Adequsate Profection Measires

Proper protection measures are necessary 1o protect the plantation from wvarious
anthrapogenic disturbances such as grazing, illegal cutting. littering etz Perimeter fancing with
barbed wire or Cattle Proof Trench ({CPT) is mostly opted for, but with a fewer number of
saplings. the tree-specific bamboo gabion is more effective and ecologically sound.

From the Key Informant Interviews. we got the information that the fund allocated to fencing
comes manths, even in some gases years, after the plantation. In some ranges, no funds were
allocated to pemmeter fencing. leaving the plantation unprotected and wvuinerable 1o
anthropogenic disturbances.

After obsarving the plantation slies, we suggest that in the case of a roadside plantation fewer
number of plants should be planted with better protection maasures to ensure the survival of
ihe plantation |ncase of a block plantation, Barbed Wire fencing in non-forested land and
Cattle Proef Trench in forested land should be adopted

G4 7 3 Flantation speces mix should be reshuified

In most of the sites, native species like Papdi, Sheesham, Arjun etc. were planted. But Focus
Group Discussions and Key Informant Interviews revealed that with Papdi (Holoplelea
infegrifalia), hardy specias like Laseda (Cordia myxa), Kikar (Acacia milafica), Kheldl (Prosoois
cinerana), Reunjh (Asaciz leucophioea) alse can be addad to the exisling species mix. All
these species can withstand frosl. grazing, and extreme dry weather These specias are also
likable to the local people. Insizad of just increasing the green cover, we should focus on
creafing a balanced ecosystem whese the local biodiversity can be restored and conserved.

6474 Anachievable fanget should be given lo the forest ranges

Our data revealed thal in many forest ranges, urneallstically large targels were given and the
forest ranges were forced to carry oul plantalions in areas with unfavorable edaphic
conditions. Due g the lack of sulfable areas and huge targels, siles with an sbundance of
invasive species and severe anthropogenic disturbances were selected. As a result, 2-4-year-
old saplings were found to be stunted due to intense grazing The concerned range office
should be consulted regarding the target arsa and species before the initiative According to
the key informants, fewer saplings in a suitable site with adequate protection measures will
produce excellent growth and survival,

64 75 Record keeping needs (o be strengthened

Record-keeping was found 1o be inadequate in aimost all the sampled sites. The actual
ownership of the sites was nol verified due to the lack of proper documenis The number of
replaced samplings also could not be verified The plantation sites on the ground also lack
any kind of demarcation (planiation board), which created difficulties in identifying and
verifying the sites from the APO.

It is highly suggested that plantation journals in the prescribed format should be maintained
and kept updated to enable effective monitoring and evaluation. The plantation journal needs
to include a site map, soil details. plantation polygon points, pits dug, the species-wisa breakup
of plants planted, breakup of a site into sectors/patches, process phetos etc. Intemnal
inspection reporis of supervising officers also need to be entersd into these registers
Maintaining these journals should be made a mandatory requiremant and their quality checked
befare final payments for ihe works are released Also, the geo-referenced plantation polygon
of the parimeter of the plantation as 3 KML file should be dillgently recorded and stored with
ihe division office for future referance This will enable belier manitoring and avaluation as
detailed documentation of the works is readlly available. Proper plantation boards with name,
area. co-ordinates and species planied should be instalied in every plantation site lo avoid
any unwanted complications in idenlifying the site.
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8.5.1. Relevance:

6511 Site sutshility

< Siles adjacent to the agricultural field have performed well

Plantation siles, situated beside an agricultural field have performed well. Farmers apply
fedtilizer and manure to the agricultural crop, which also benefits (he planted saplings. Sapling

also has a steady supply of water from the irrigated agricultural field. In some sites; farmers
voluntarily took care of the saplings and created fancing around the plantation (Figure 5.46)

Figne & dE: AnvaEput NFV-TP srd Hogsl Dagora NEV TR =ikes e sBoiT oood grossth
< NPV Ridge sites have performed well

The main purpose of the rddge plantation is either lo save the saplings from walerlogging or
retain moisture in the soil in the dry region. In the NPV Ridge site of this division_ all the plantad
species have periormed very well due to the retained soil moisturz inside the furrows (Figure
b.47) Also, the site was regularly monitored and ridges were found to be maintained properly

Frours B 47 Mikas shows ancatlerd grolith in 18 NPV Faipe planiaiien

Although most of the sampled sites preduced satisfactory survival seme of them were found
to be impacted by heavy grazing, littering and abundance of Invasive species. Plantation
should be taken up only after the drivers of degradation have been contfrolled or adequate
mitigation sleps have been put In place These site sultabllity faciors are discussed in mare
detall below:
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+ Impact of cattle Grazing

Cattle arazing Is one of the main factors te be considerad in an afforesiation or refarestation
project. Modsrate to heavy grazing was observed in most of the plantation sites (Figure 6.48).
Muost of the cattie were feral cows. white some of them were domestic. belong to the local
vilagers Proper pretection measure should be taken to prevent the plantation from the cattle.

Fiptos 545 (1) Domeile caille orseang in rosdone plirision (21 Fless wess desioyed din o ssisrs greaing

< Abundance of invasive species

Another detrimental factor. that can cause serious damage to the plantation in the long run, is
ihe presence of invasive species In every sampled site in the division. the presance of
Invasive species was observed. The most detrimental was Prosapls julifiora (Figurs 6 49),

where the site became almost impenetrable Most of the planted saplings under the canopy
of Prosopis were found to be stunted. or dead. The presence of Parthenium hysterophorum
and Ageratum conzoides (Figure 6.49) was also noted in other sites. Post-plantation control
of invasive species is needed to ensure the proper growth and survival of the plantation

Figere £ 45 ADpmdance of Agersium conaiees and Sroeng:s [Hora m e planiaion Ses

< Disturbances created by the local community

Soeme of the plantation sites were severely impacted by the local community. The plantation
of Amarpur NPV-TP. garbage dumping by tﬂe local people in the plantation is saverely
affecting the plantation (Figure 650} A large number of the saplings were alse found te be
destroyed, due to a land dispute between the villagers and the forest department Proper
awareness programs should be creaied by the FD o enhance the positive. community
participation and ensure the survival of the plantation. Proper monitaring is also required in
theze type of sites.

Page 99 of 220



Fgare §.30 (1) Garbage awmprsgin meplantshon (£ Desiroyved plants

6512 Species Suiabifity

A tetal of 11 planted species were found in the plantalion sites of Palwal Division. Sheasham
(Palbergia latifoha) and Papdi (Holopteles infegrifolial was found to be the most planted
spacies. Growth of Balamkheara (Kigela pinnaia) was found to be the highest in terms of the
height. among all the planted species Under NPV Ridge, the growth of Kikar {Acacia nilofica)
was found to be extremely good (Figure 6.51),

Although, most of the species have performead very well, some of them were found to be
extremely prone to frost and grazing, two of the main drivers of species-specific degradation
in Palwal, '

» Neem (Azadirachla indica) and Bakain (Melis azadirach) was found to be the most affected
by frost In some site, every individual Nesm sapilngs were covered by wheal straws. as
8 pralection measure against frost In some sile, Papdi was also found to be affected.

» Grazing is the key problem for every plantation site. Only Papdi was found to be survived
the severe grazing and browsing by both wild-and domestic animals.

» Water scarcity was also identified as a detrimental factor for the plantation. According to
the local people, species like Lasoda (Cordia myxs), Kikar Jungle Jalebi (Pithocsichium
dulee} should be opled more as planted materials

Figis 651, Growdt of { 1) Pandli amd |3) Kifsr was foursd (o ba Sxcasmnally good

Page 100 of 229



[®RA

Tabi=8 43 I3t of plan=0 oeecEs dissned diring e evakration in Safwal dis=ion

- Local Name Botanical Name

1 Hikar Acagia nifotica
2 Bakain Melig azadarach
3 Shisham Dalbergia sisen
4 Jungle Jatebi Pithooeliobium dulce
5 P Papdi Holoptelea infegnifalia
B Neem Azadirachia idca
i Ber Ziziphus jujube
B B Papd Terrminahia catapa
g9 Alslonia Alstonia scholaris
10 Pilkhan Ficus virens
1 Jamun Syzygium cumini
12 Arjuri Terminaha arjuna
13 Balamkheera Kigelia pinnata
14 Kadam Netlamarchia katdamba

6.5.2. Effectiveness
6521 Survival of the plantalion

The overall survival of the plantations were found to be satisfactory (74 84%). The highest
survival was found in the plantations from 2019-20 (89.20%), ‘and the least were from 2021-

22 (61.01%, Table 5.44) It occurred mostly because of the anmmpugem:: disturbarnces
severely affectad the young saplings. The plantations fram 2019-20 were fess in number and
cariad out in reiatively undisturbed areas (e g unclassed forast), while the plantations from

2021-22 were mostly carmried out roadside; with ne protection maasures atall
Tahle & 44 Yeargize mEmpe mryival [F= and alers= o

Yeu Sunvval (%) Hesght (it )
1 20192020 8920 8T
2 20202021 7431 83
3 20292022 B1.01 53
Average 74.84 74

6522 Growth of the planled species

Among the 14 planted species, Sheesham (Daibergiz fatifolia) and Bakain (Meba szadarach)
have attained the tallest height (2019-20 and 2020-22 respectively, table 6 45 & Figure 5.52),
Neem, Pahadi Papdi, Badam Papdi and Kikar have also obtained impressive heights Jungle
Jalebi was observed 1o have the least height, due to its slow-growing nature.
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Fehis E45 Aversee Feght of the saplings §F | In plamistiong of giferent yean

Local Name Botanical Name 201920 2020-21

1 Kikar Acacia nilolica - 10 -
2  Bakain Melia azadarach = 10.4 12
3 Shisham 'Dalbergia sisoo 10.2 6.0 58
4  Jungle Jalebi Pithoseliobium dulce 3 51 38
5 P Papdi Holoptelea integrifaiia iz 85 3
6 Neem Azadirachta indica 91 61
7 Ber Ziziphus jujube - 7 -
4 B Papd Terminahs catapa 71 = =
9  Astonia Alstonia scholans - 6.3 1
10 PFilkhan Ficug virena - - 6
1 Jamun Syzygim cuminy - - 5
12 Arjun Terminalia arjuna - g 1
13  Balamkheera Kigelia pmnata . 131 56
14 Kadam Nealamarcita kadambe - ' -

Year-wise growth of the planted species
14

= 1

:
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fff#3f$fffﬁﬁfﬁ

Spedes planted

NEOIRID B0 m3aElz2

Fraurs £ 52 Graph showing e Sveiaos g GF the plamise speciss It d¥forénl planl=ions in 3 yeam
6.5.3. Sustainability
6531 Prolechon

Cinly one plantation was found with partial barbed wire fencing (Figurs &53) Tha fencing was
done by the concamed farmer, voluntarily, to protect the plantation and thelr own agricultural
field Apart from this, no other forms of prﬁiﬁc{hﬂ measures were found in any of the samplad
sile.
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6532 Monftorning

Since nong of the sampled sites have any protection measures, the survival of the plantation
entirely depends on the effectiveness of the watch and ward. The work is done by a watcher/
Chowkidaar, appointad by the Forest department from the nearby village The problem is; that
the average gssigned area for one watcher is more than 20 ha, which is beyond their
capabliities Lesser areas should be assigned to them fo maximize their capabilities and to
ensure proper monitoring.

=

8533 Mantenance

The written information/evidence/records for maintenancefreplacement of plants such as
plantation jounals, APOs, plantation maps elc.. have not baan maintained in any forest range.
This is one of the major shortcomings seen acrogs the ranges of the Palwal division
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6.5.4. Scoring of the plantstion activities

The plantations carried out under the CAMPA scheme in the year of 2019-20, 2020-21 and 2021-22 scored an average of 156 7, out of 250 (Table
6.46), Overall, the score obtained was safisfactory considering the water-scarce terain and severe anthropogenic disturbances

fabie 649 Soore obiawead By the planisions T Savwal ahvamen

1 A TA Hassanpir Un- 1meo 20 o 20 e 1] 1 13 ;]

2 2 NPy uDn TE4 18 i) 1 g 20 0 o0 a 1 = io

3 EE NeY Fahes =T - 1 0 g 20 g 9 o W g 1]
b= I = 1417 K  LER

4 = NPV Rampue Khoe FoT o0 i ] g =0 0 o o (i} - o
e TE DiistribiAsry, RS 97= ' '

. 74 LAR o

§ 20 NPV HodalDakm= 15 Tz = 10 10 g 20 ¢ 10 g 0 5 0
b | TP W=tz Jeizipae

g EE20 NPV Ealtsnaur BF a7y ] 10 1 g 20 [« DR ] 10 E H
e Ridg: Ni= Mofila po-

E (55 el e |0 = ey
L

F 29t NPV Amsmur Mok Glg g 18 1 sl 20 6 0 g 1w ] i
z TE Road WM (-8 LAR

8 - NPV HodsiPuonhana 408 e 1 14 gl =0 R il 1 ] 10
prrs e road L Sjde il

o8 . i

8 221 NPV GMDLA SideRO 347 15 10 0 o 20 o 10 g 10 n 10
2 3E 5470

1 2d A Hazsanpur Un- FET 15 10 T & 20 o 1] ad 10 Eid i

¢ &= 1P CE=sdFoest

7 EZ  NPY GMDURED 1028 B4 21 10 10 ol =B B o 1} & 13

g L ™
- 71 18 10 i0 020 6 27 (i3] 10 &1 0

Fag= 104 of 230



[®RA

Success Story: Rampur Khor Distributary (2020-21), Palwal

The site Is lacated adjacent to agricultural fields, which could be one of the main reasan
behind the success of this plantation The concemned farmers voluntarily deployad
barbed wire fence, to protect the saplings. They also imigate the plans, along wiih thelr
crops. The forest quard and the chowkidaar used fertifizers to boost the growth of the
saplings. Due to the combined effort of the forest dept and the community, the
plantation produced a survival of 79 66%.

Fgure £ Fmaudh,‘ynq &-;mw:—uﬂmm_ﬁqﬂ

6.0.5. Non-plantation activities
65581 Fenong

The evaluation of Fanchg was conducted at the Bamnikhera-Hassanpur Road site (Figure
6.55) After evaluation, it is evident that the fencing is intact and effectively serving its purpose.
However, in some places, the fencing was found to be damaged by the local peaple to make
way to their lands.

Tobs 5 47! Delsds ofovelusicd Fesicing sip 31 Faws? oivision
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6552 Soil and Moisture Consarvahion (SMC) works

Two Stone Studs situated along the banks of the Yamuna River were evaluated at the
Sultanpur RF site. Both the stons studs were found to be intact (Figure 656 & 6.57), and have
proven ta be highly effective in their purpose of pravention of soil erosion,

Tahia 5 45 Halusss sme of ST wioris m e Pabus| dnazinn

2=A2x74 125=12%73 4212811
22221 Patwal StoneStud  SulEnpur 12x12x=T4 12%12 =734 44 36,521

6 RF

2021-  Falwal StoneStud  Sultanpur
4 e St
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656 Soconng of non-plantation vorks

Tabi 5 39 S0 obiaissl by e Fasing works:

Scoring componesits
Working Status

Serving the purpose intended
Site suitability
Measurement book

Expenditure as per the APO

T_af:.iE & %0 Score obisiad by he SMC works

Scoring companents
Working status

Site suitability
Measurement as per the APO
Fulfilling design specification
Measurement book

Full stoee

Full score
20
20
20
20

Obtainad scor=

20

Obtained Score

20
20
20

20

100
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6.6.1. Relevance

66 1.1 Site Suwtability

Planiation sites thal were located adjacent to canals and distributaries were besl suited for the

plantations due to the high water table and avallability of water throughout the year Roadside

plantations on lerfiary roads, In the psnnmib,r of villages and agricullural lands, were also

observed as suitable sites for plantation activities (Figure 5.58). These sites are accessible for

periodic watering, are less prone to vandalism and also derive bensfits from the n=arby
agricultural fields in the form of water and fertilizers for their growth In addition to this,

plantations inside Reserve Forests were also found te be ﬂal!abia due to the low impact of

anthropogenic disturbances and cattle grazing.

Fgurs & 58 Terfany and viiBge /o552 ANl o eoncufiural iands are good sites S NPV planmions. Sicie from
Nk Ehglesas Sarhe! NRE Rogf (202020201 plamistne)

On the contrary, plantation sites on National Highways and Railway Lines were majorly.
affected by vandalism, grazing and fittering (Figures 6.59 & 6.60). Railway Line plantation sites
were also inaccessible for watering and required a high level of protection. Plantation sites
infested with termites and invasive species like Prosopis julifiora (Vilayti Babaol) were also
found less suitable for plant growth, due to their impact on survival and growth of the plants.

in addition to this, plantation sites in low-lying areas were obsarved as frost and drought-prone
sites that cause high levels of damage to the plants and impact the survival of the plantation.



Figue £ B0 Recdsse s iatians [Tovd impeoizof grosing dbd wihdalEah Patore From A rallivdy line (20212622
Flermepea) ond Nehrupork mo Zorks) (2055020 planaoen)

Although most of the sampled sites in Rewari division produced satlsfactory survival, some of
them were found fe be impacted by heavy grazing, littering and sbundance of invasive
species: Plantation should be taken up only after the drivers of degradation have been
controlled or adequate mitigation steps have been put in place. These site suitability factors
are discussed in more detail below:
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< Catlle Grazing

Cattle grazing is one of the major factors to be considerad in:an afforestation or reforestation
project Moderate to heavy grazing was chserved in mest of the plantation sites (Figure 5.51).
Most of the cattle wers feral cows migrated from Rajasthan. while some of them were
domestic, that belong to the local villagers Proper protection measure should be taken to
pravent the plantation from the cattle.

Fealire E EF . Lot proieeg Qi dises el Sesiriitee 83 fe sapliesd i planiolse uis

< Abundance of Invasive species

Anather detrimental factor, that can cause serious damage to the plantation in the long run, is
the presence of invasive species. In almost every sampled site in the Rewari forest division,
prasence af Invasive species was observed. The most detrimental was Prosopis juliflors
(Figure 6.62), which Impacts the soll guality and hampers plant growth. Mast of the planted
saplings under the canopy of Frosopis were found to be stunied, or'dead. Apart from this ather
invasive species obhserved in the plantation sites are: Farhenum hysterophorus and
Argemene mexicana (Floure 6.53), Past-plantation control of invasive species is neaded to
ensure the proper growth and survival of the plantation
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Disturbances created by local community

Seme plantation sites were severely impacted by the local community. This situation s
commen in the roadside plantations. where littering and garbage dumping by the local people
is severely affecting the planled species (Figure 6.64). A large number of the saplings were
also found to be dastroyed, due to a land dispute bstwesn the villagers and the forest
department Proper awareness programs should be created by the FC to anhance the pesitive
community parficipation and ensure the survival of the plantation Proper manitoring is alse
required in these type of sites.

Fgura 664" cahage dumpmg o LiE plsniEion o

G012 Species Suiabifity

Alotal of 24 species of frees were recarded in the plantation sites of Rewari. Papdi (Holcpteies
integrifola), Sheesham (Dalbesgia sissoo) and Neem (Azadirachts indica) were observed as
the most commenly planted species, out of which Papdi and Sheesham showed excsllent
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adaptability to the sites eviden! from its survival percentage and growth (Figure 6.65) The
unpalatable and dreughi-iolerant characteristics of Papdi makes it exiremely suitable for the
landscape. However, 5 large proportion of Neem plants succumbed to the impacts of frost and
cattle grazing. The sslected species are native to tha region and can perform better through
improved maintenance and profection measures.

Apart from these, fast-growing species like Bakain (Melia szadrach), Balamkheera (Kigelia
pinnata) and Badam papdi (Pongamia pinnata) were also used In plantations that showsd
good gmwﬂ‘t rate and survival,

Figune £ 63, fes—growing e s Sajpmanesra. Eohon ond Sneshoe from JE5.2008 501 8- 257 gnd J031-0152
plantoroe pesrs repectaely

Species like Siris (Albizia provera), Arjun (Terminalia arjuna), and Lasoda (Cordia myxs) were
pianted in a few places that showsd less survival and growth rates. due o shortage of water,
impacts of uvﬂtgraﬂng and axtreme weather condifions in summer and winter

Oher native species like Belpatra [fsgle marmelos), Shahtoot (Morus alba), Jamun
{Syzvoium cumini). Kachnar (Baukiniz purpures), Kadam (Nedlamarclia cadamba), Van
Kadam (Mifrasgyna parvifolis), Peepal (Ficus religioss), Badh (Ficus benghalensis), Raintree
(Aibizia saman), elc. were planted on isolated occasions In a imited number of plantation sites
where they showed good growth and survival in presence of adequate water availability and
protection measures

Some native species like Jand (Frosopis cmerana), Reonjh (Acscwa leucophicea), Babool
(Acacia miolica), Khair (Acacia catechu), Khair (Acsciz catechu). and Jasl (Salvadorz
gleoides) are suitable for the arid landscape and are recommended te be planied in the drier
parts of the Rewari Forest Division
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Table 5 53 Lt of piamiad soacEs pisanvsd i Reweai Oz

- Common namse Scientific name

1 Fapdi

2 Nesm

3 ‘Sheesham
4 Balamkheera
5 Bakain

& s

Afjun
Eadampapdi

9 Lasoda
10 Bal
1 Kachnar
12 Peepal
13 .I.n'ii
14 -Jacaranda
15 Jamun
16 Kadam
17 Van kadam
18 Sehjan
19 Badh
20 Faintree
21 Shahtoot
22 ‘Silver cak
23 Filkhan

6.6.2 Effectiveness
8621 Sunaval

Holaptetea integriioiia
Azadirachta indica
Dialberaia sis500
Mela azadirach
Terminalis srfuna
Pongamia pinnata
Cordia myxa
E'Iauhmfapwﬁuuea
Ficus religioss
Tamarindus indica
Jacaranda mimasifola
Syzemium cuminj
Miragyne panvioiis
Fious benghalensis
Albizia saimah

Maris alba

Ficyz viens.

The overall survival of the plantations avaluated in the Rewari division was found to be 80.79%
which is a good survival rate for this region. The highest and lowest survival rate was recorded
in the plantations camied out in 2021-2022: 92% and 63% respectively Among the thres
planiation years highest survival percentage was observed in the plantations established
during the year 2621-22 followed by plantations established in the years 2020-21 and 2015-

20 respectively (Table 6.54)

Tahle £ 54 Yeswissaves=oe funiiial et and sisiege reight

20192020
20202021
20212022

79.38 10.15
7799 9 51
8243 BT
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§6 22 Growth of the planied Species

A total of 23 planted species were found in the plantations of Rewari division Papdi
(Holoptelea Integrifolia) was found to be the most planted spacies, followed by Neem
(Azadirachta Indica) and Sheesham (Dalbergiz sissoo) The fast growing species like
Balamkheera, Bakain and Sheesham sttamed maximum height among all the plantad species
in all the planiation years (Table 6.55 & Figure 6.66) The growth of Papdi was observed as
slow and attained & maximum average height of 10.4 ft after 3 years The stunted growth in
Papdl, MNeem and few other spacles is due to inadaquate watering and die-back dus fo
extreme climatic conditions while some species failed to aitain appropriate hieight dus to
grazing and human disturbances

fablg B 55 Yedriizesvarss= haight of the planmted coacies InEvaloaled zilss

Co :

1 Fapdi

2 Meem

3 Shaesham
4  Balamkheers
5  Bakain

8 Sk

7 Angun

&  Badampapdl
@  Lasoda

10 Bel

1" Kachnar
13 Imili

4 Jacaranda
15 Jamun

16 Kadam

17 Vankadam
18 Sehjan

13 Badh

20 Raintree
21 Shahtoot
22 Silver oalt
23 Pilkhap

Scientific name
Holopteloa infegrifola 104
Daibergyia sissoo 158
Kigeia pinnata. 16
Mstiz azadirsch 16.2
Afbizia procera 10
Terminaha anuna -
Cordis myxa 2
Aeglemarmeis

Bauhinia purourea

Ficus refigiosa

Tamerirdus indica

Syzyaium cumin

Meragyna panvifolis

Maringa oleders

Ficus benghslensis:

Albirig saman

Morus alba 12
Grewis robusta

Ficlsvirens

Average 12.05

6.5

12
12

95

10

10
1219
115
115
101
10

15
11
115

9.90

2019-2020  2020-2021  2021-2022

45
(5]
B

B

ol

38
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Yoar-wise growth of the planied spocies
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6.6.3. Sustainability
6.6.3 1 Crotection

No permanent protection measures were abserved in the plantation sites thal were evaluatad
excapl forthree sites, where barbed-wire fencing was done (Figure 6.67) However, 19 out of
21 sites reporied thal temporary brushwoed fencing has been used in the initial stages of
plantation, to protect the sapling from caltle grazing. Additionally, a unique traditional method
known as Chapa binding was used in seme planfation sites 1o prolect the saplings from the
impacts of frost This practice includes:-covaring the plant with Saccharum straws and is maostly
carried out dus to individual efforts and the personal interest of the forest guard

Fbte® 87 Bathag \biisfanena in Mozsnl Bangh Slintaton =i
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6.6.3.2 Momfiorng

As discussed in the previous section, a imajority of the plantation sites in Rewarl lack
deployment of permanent protection measures, resulting in enly one form of protection and
monitoring Ee. through watcherichowkidar, appointed by the Forest Department on a
contractual basis from the neighboring villages. However. the appointad watch is inadeguate
for monitoring the assigned area which is often a3 huge plantation site or more than ana
plantation site.

Figure 8.58; Chowkidar= (n hee respecine plamaion Stes. Cogl e Sand Jhpgdus oeino

E6 33 Mamienance

The written Information/evidencelrecords for maintenance/replacement of plants such as
plantation Journals, APOs, plantation maps etc., have nol bean maintained in mos! of the sites.
This Is one of the major shortcomirigs seen across the ranges of the Rewari division:
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s RTH T RE § 55

6.6.4. Scoring of tha plantation works by the third party

The plantations carried out under the CAMPA scheme n the years 2013-20, 2020-21 and 2021-22 scored an average of 188.45, out of 25)
(Table 6 55} Overall, the score obtained was good, considering the walter-scarce rocky terrain and severe anthropogenic distutbances observed

in mes! of the plantation sites.

Tokfe-5 55 Femn= anmes oy O plorrioiess m Repamn S

Sife suitabiity
S—

Extant

Joumal

Map

s e
1 VWesading and hoeing
12 Walch and ward

Fa oo =i @il e e

100 B075
>0 1833
10 5351
10 8.43
>0 10.00
B 525
10 .43
10 762
10 10.00
10 895
10 TE6
250 16648
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8.6.5. Non-plantation activities
66517 Sailland Moisturs Consarvation (SMC) Measures

One recharge trench was avalualed under this category The french was inlact and well
maintained (Figure 6.69), excepl for some patches where littering and weed growth were
observed. The structure was found to be working satisfactorily.

Tahle 637 Cotals of evalmaied ST aifte of Fewar diysan

T5x15x%300m 168255

Fousl B B9 Reihsge Trench for Sl ApEIiE Conservsinn in Mesani Sanadh Saan rsne
6652 Fencing

Cne Barbed wire fencing was evaluated under this category. 90% of the fencing was found
intact, while the 10% damage was due ta cattle and human encroachment (Figure 8.70) The
effectiveness of the planiation was observed to be modsrals.

Tabie & 32 D=tadz of maluated Broing site of Rawsan dvision
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Frgure 6 70 Barbed Wirs fencing i Huga-oy pass (202120 22) Rewen range

8653 Cnil Worlks

Two building operations were evaluated undey this catagory The bulldings were constructed
and maintained properly (Figures 6.71 & . 72) The present condition of these buildings was
found to be very good )

Tabis § 50- Evalumiag Fanelng si= of Bewar divison




Fgnees-£ F10 Bolildfring csssrtrocied for Rewen Roegs Offe=s o Rewaor rangs

|4
7 e fE]
10
i
i |
|

Tasdeam

Y

Figurs & T2 Byiiing consinacted for Sanps Office [MEC] in Raawva mses
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8.6.6. Scoring of the Non-Plantation Activities
TEhig B &) Scom ohisngd by the SME sies in Roivar diestion

1 Warking status. 20 20
2 Site suitability 20 20
3 Measurement as per the APO - 2
4 Fulfiling design specification 20 20
§  Measurement book 20 0

TOTAL 100 80

Taee 5. 51 Score ablained by fhe Encing sies in Fewsn ovison

1 [WorkingStenss 2 20
2 Serving the purpose intended 20 20
3 Actual extent 20 20
4 Site suitability 10 10
6  Expenditure as perthe APO 20 20

TOTAL 100 100
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Success Story: Pali Section 38- Rewari range

This Plantation site demonsfrates an excellent example of community based conservation
The plantation site is ce-managed by a group of youlh from the village Pall led by a Retired
BSF officer Mr Ramash Kumar The team “Green Club-Pali" with support from the Forest
officer Mr. Rahul Singh have insialled a drip irfigation system for watering the saplings in the
initial states. Apart from this, the team spreats awareness on the benefits of plantation and
about environmental mug;,amngs:' the villagers This has led to fyrther suppoii from the
villagers In terms of providing water from tube wells and prolacting the trees This site also
has a permanent watcher employed who has been protecting the 21 72 ha planation site from
grazing despite lack of fencing or any other protection measures. The combined efforts of the
forest department and the community has led te a successiul survival rate of 852% in the
plantation

Figure:1) Drip irvigation system was installed by the Green club, Pali Village; 2) Maintained
plantation of Sheezham in Pali Section 3§
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Success Stories: JLN Canal- Bawal range

This Plantation site demonstrates an excellant example of a diverse plantatian site The
plantation site fies t to the JLN Canal, wﬁﬂdwpiaysaﬁtalmhhmwhggnw
survival rafe (84.8%). Howevar, the highlight of the site is a CAMPA Nursery that lies within
the site and has carried out a successful demonstration of more than 31 plant spacies in a
plantation site. Like majority of the planation sftes, this site lacks basic protection measures
like fencing and a watcher, yet the Nursery chowkidar alun;}wﬁhsuppnrtﬁum Forest officars,
Mr. Mohit and Mr Ajay have sffeciively managed and maintained the 25 RKM site. Some
parts of the planation sits also form & small wetland that attract wild animals and several
migratory birds. thus contributing in enhancing the biodiversity of the region.

Fmﬂ J}thmafhpﬁdngm conal; 3f Edﬂiﬁmmylwmtdm.!ﬂ mdpkma
site; #) Presence of wildlife nd-ngrmyhn!t»m the wetland near plantanon site
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7. Chapter 7- Central Circle

The Central circle consists of five divisions, = g. Jhafjar, Karnal. Panipat, Rehtak and Senipal Each and every division is unique in terms of the
terrain, local vegelation, drivers of degradation. and results produced. The findings are calegorized into three dimensions: Relevance
Effectiveness and Sustainability by measuring five principal variables namely site suitability, species selection. growth. survival and sustainability

Tafi=71- Fantgtian fonget and achSvecEnianger CATF ang ARYTF for 201820

85 o5
Panipat 47501 23 22308 60 80 15000
Sonepal 117 170 170 50 a0 15000
Rohiak 12,03 12033 12033 a0 60 15000
Jhajjar B 550 ) &0 i) 15000

Tehls 7 2 Flaptmtine sprpnd mea penle| s gaees CATF o SPVTE far 2020210

Kamai 87 12 8712 7120 250 350

Sonepal 3o 8% 5930 106 100 25000
Raohiak (] 0 0 100 108 25600
Jhajjar ] g L] 50 50 12500

Kamal 100 - a0 ' 45000
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50 25000
50 25000
5 §
103 5450

Sonapal

50

50
0

15

Tahie7 &; Aannion mrget and aohsremenranger CATF ang 65V TF for 202122

Jhajjar

Panipat 24988 2408 24885 100 100 25200

e

Sonepat 0 o 0 150 190 47500
Riohtak 0428 0478 278 100 100 5000,

Jhajar 2415 2415 2415 100 100 25000

Tobis 7.5 Flontatron toreet dad seiameerant dnder NFY BIDST ond MR ALGAL for 202822
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7.1 JHAJJAR DIVISION
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Year | Range | Block | Component | Mame of the Si= ~ Areaof | Actual | Physical No. of | No.of | Survival | Average | Date
“Plantafion (As gr=a  Target(Ne.of | Plants | Plants %) Height | of
‘ per APD) ugg plants) planted | survived (Ft) visst
2019 | Jhajar | Jhafar | CATE Birdhans Minor (Dujana | 068 Ha DBEHs | 6830 Ba0 380 528 67| O
20 Wiest Chara read pull fo Tall) ﬁléﬁs-
2021- | B.gath | B garh | CATE | GWE canal km 2555 | 1243ha 1243na 245 243 345 B 33| 1=
023
fabie 7 7 Lt of NEV et Present Visloe) plardsiion aciinfies evalisied in he Jhager didson
Year Range Block  Component  Nameof Ares of Actual  Physical No. of No. of Swrvival  Average — Bateof
fie Si=  Plantation  area Tarpet Plants Plants (L] Hedght visit
[As per using: {No.of  planted  survived ' (FL)
APD) GPS plants)
2013-20
201220  Matanhial  Subana NEV TR Kashn TR 7 RO {758 175h 1289 731 3is !%
. . minar ) -
20820 B_garh £ garh NPV TP Chharato  ARKM 4 AKM 1600 100D 610 510 43 1105
wesl chhochbi 2023
road
2012200 B gar Balll WPV TP Noona 4 REM 4 B 1000 160 2 = s 43 1105
mejra road 2023
to shahpui
arid desipuir
lo thaboda
2= Jhagar Machhreh NPV TP Lubian 10 BER 10 R 2500 2500 556 723 57 %
201920 Jhagar Ihagar NPV TP Gingaon 5 R S RKM 1250 1250 1062 85.0 135 0805
East Road to 2073
Silana:
Road and
Stanato
Road
202021
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22021 Jnafer éﬁa NPV TP dahangmpur 5 REM 5 RKM 1250 1250 g2 698 4 09-05-
Winer BE - 2003
Suhra pull
lo Eamdala:
02021  Malanhai Khanpur NPV TP Sasrafifc 7 REM 7 REM 1758 1750 1140 851 83 10:05-
i roat 2073
im0 1o 6
202021 Matanfiad Subana  NPVRIDGE Sajhajapur BSRKM  2SRKM 17000 7060 13655 803 20 1;%53
202021 B _gar Badll HPY TP Dansa IREM 11RO 2750 2750 2140 TR 73 12.05
rriinior rd 5 2023
lo25L 3R
202021 B igah B_garh HPVRIDGE ismafia 5 RKM 5 B 1650 1850 1735 748 632 1105
RO E ol
- : L&R S .
262021 B gah B_garh NPVRIDGE HSIDCssc 430RKM 430 REM 2150 2159 1750 a14 105 1205
17 2023
W72
202122 Jhajar Mzchhroll NPV TP NH-71Km 4RI 4 REM 1000 1000 780 7810 55 0905
491 to 407 223
LER
202022 JhajEr Jiajar NFV TP Suhra to & R 6 RKM 1500 1500 720 450 5 0en5
- Easl Eadpur 2073
Road
262122 Matanhial Subsna NPV TP Raiya f=st BRI B Ri 1500 1500 1180 787 4 10-05
hause 2003
Road km 0
; . a3 . L ; :
202422  Matantal  Subana NPV TP Jatwarate SRR 3 RMM 2600 2002 1750 855 41 10-05-
' Arboli ' : 2023
roadkm O
o4 .
02122 Matanhal Khanpur | NPV TP Pahmwas  IBRKM  18RHM 4500 4500 2748 &1 53 18-p5-
Disdributn 273
RD 2200-
1o- 51000
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7.1.1. Relevance
71 1.1 Stz suitability
< Planlations zlong the canal/distributaries have perdormed well

Due to the availability of moisture year-round, the plantations along the canals showed
impressive survival and growth. Mastly Sheesham_ Bakain. Arjun. and Papdi were planted in
these areas and all of them showed good results (Figure 7.1)

2 T papal? ' .f: 2 T,
L it e |
. s - <l T

Fure 71, FBaniaian siamg the lesmaba Dictrddary i Esmaiiepary shows good grosvih of Shessham

< NPV-Ridge plantations have perfermed well

Plantations carried out on ridges have produced excallent survival and growth (Figure 7.2)
The furrows retain meisture during summer which ensures the success of the plantation. With
fast-growing species like Sheasham. Kikar, these kinds of plantations should be encouraged
and practiced more.
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< Impactof Egriﬁﬂtumi-huming

in some sites, plante were found to be severely damaged due to the stubble burning on the
adjacent agricultural fields (Figure 7.3) Proper fire lines should be made to keep the fire away
from the plantations Consultation with the local landowners Is required before the afforestation
initiative 1o securs the survival of the planted species.

i wd i !-:'TF‘-.
""""I:l"" -

Fgiire T3 Slubhible huring I ks soiscent e i Mans Maia plsnision ==
7 1.1.2 Spaces sufabilty

Papdl (Halgptelie mntigrifolia), Sheesham (Dalbergis Sissoc), Arjun (Terminahz Anuns), and
Bakain (Msfia azadirach) are the predominant plant species planted in Jhajjar division Thesa
species exhibit excellant adaptability to local conditions and demaonstrate a higher survival rate
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across various sites including roadsides, along the canalls, and near agricultural figlds.
Tabie 7.5 Blanted specesan e piandabons of aler dvision

mh vl ol ol
W M =

S E T T T P N

=
=

Capc
Shessham
Bakain
Arjun

Siris

HBEH'I
Safeda
Jamun
Boftiebrush
Dalmoth
Peepal
Balamkheera

ﬁa!b&rgfa smn
Mela azedarach
rTénnmaHa‘ar}una
Albizia lebback
Azadirachta indica
Syzygium cumini
Acasia suniculans
Acacia ifolica
Ficus religiosa
Kigelis pinnala
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7.1.2, Effectiveness
7121 Swvival of the plantation

The average survival rate of plantations In the Jhajjar division stands at 66.87%, indicating
roam for improvementl Among three plantation years, the highest survival rate [74. 9%) was
observed In plantations established during 2020-21, while the lowest rate (61.51%) was
recorded in the 2019-20 plantations (Tabla 7.9).

Table 75 - Yearwiss avrvivael raie and grovdh of [he pisrsins sies

201920 519 54
202021 749 73
WNn22 638 49

7122 Growth of the plantation

Among the 14 planted spacies, Siis, Safeda and Balamkhaera have attained the most height.
SDakain, Jamun, Sheesham, and Jamoa have also attained impressive heights in most
plantations (Table 7 10 & Figure 7.4).

TableT. 10 The overage faght of differsnd plamt spesassractoss ihre= plariaton y=as

Papdi Holopisles infegrifola. 53 51 45
Sheesham Delbergia sp00 6% 75 45
Bakain Melia azadarach 72 &3 47
Arjun Terminalie afuna 50 8 3175
Siris Albizia lebback 82 - 525
Neem Azadifachts indics 60 - 4
Safeda Eucalyptus:sp. = 185 =

Jamun Syzygium cumini - 8 45
Bottlebrush Calistemon lanceolatus = 6 4
Dalmoth Acaci auriculars . 5 =

Kikar Acacia niltica - 2 =

Pegiial i i " : &
Jamoa Euganig cuspidate = - i)
Balamkheera Kigelia pinnta - - T
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7:4.3. Sustainability
7121 Proteciion

The plantation sites are without proper protection measures such as fencing, tree guards,
catfle-proof frenches etc, making these plantation sites prone to the damage inflicted by
grazing and browsing animals Appropriate protection measures should be taken before

conducting plantation aclivities to avoid damage fo the plantation by grazing ‘animais,
trespassers. and unauthorized harvesting.

{132 Mamrtenance

The written Information/evidencelrecords for maintenance/replacement of plants such as
plantation journals, APOs, plantation maps, etc, have nol been maintained In any forest
range. This is one of the major shortcomings seen across the ranges of Jhaijar division.

7133 Monrormg

Regular monitoring was observed in all the plantation sites of the Jhajjar division
Chowkidaar/watchers have been appointed in all the forest ranges to take care of plantation
sites,
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7.1.4, Scoring of the plantations

The plantations cariied out under the CAMPA scheme in the Jhajjar division In the year 2019-20, 2020-21 and 2021-22 scored an average of
1235, out of 250 (Table 7.11). Ovarall, the score oblained was salisfaclory. considering the water-scarce area, grazing pressure, and severs
anthropogenic disturbances observed in most of the plantation siles.

ishi= 7 11 Avaro= el o dmoesnl pant i;:-:::é:—% BCToas tves evsiiEon yaas

HH Mgtz Kashnnminor 731 150 w10 o W o0 6 10 10 10 o

21t  Bagas  Chharstochiochhi road 510 160 10 10 o 10 0 0 0 10 10 10

820

201 Bga MNoonamararoadloshahpurand 772 170 10 1@ o 10 (N 0 10 0 0

920 desipur 16 daboda khurd

iﬂiﬂ Jhail  Luhad Minor 222 154 10 10 0 10 0 a4 10 10 10 10
ar

209 Jhai Hoad lo Sitana Hoad ‘850 200 100 10 o 10 b o 10 10 10

320 ar _mmnlﬁﬂmﬂm . N - M S L i

HM  Jhai  Birdhana Minor (Dugana Chara 528 170 10 10 o 10 0 ¢ 10 10 10 10

820 g toad pull o Tall) . ) _ y i ) N

202 Jhai mmwmmﬂpﬂ BaE 16 10 10 g 10 0 o 10 10 10 10

207 Mata ﬁama to Bradn road kim 0 to 6 851 17 10 10 0w P 6 10 10 10 10

021 nhail LR

202 Mata  Sajhajapur village 803 20 10 10 0 10 0 ¢ 10 10 10 10

202 Bgz DansaminormiS2SLAR TE 19 10 10 o 10 6 o 10 10 0 10

ﬂ 845 bmalaDisthibunRDGl0EILE 749 18 10 10 (R 1 0 0 10 10 10 10

202 EBogas HINOCsec 17 14 2 10 10 o 10 0 0 10 10 10 0

21 . .

ﬁl dhag  MHTTEm 401 0407 LAR T80 20 10 1 g 10 [ I 1] [} J0 il 10
.a.

202 Jhaj  Suhealo Ladpur Read 430 18 10 10 0 10 0o 10 10 10 10

122 ar

h‘:'!il Mata  RaiyaresthouseRoadkm0tes 787 17 10 10 0 10 0 e W 10 0 10

122 phail
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7.1.6. Non- Plantation Activities:
715171 Civit Works (Builtlings)
Falie T 12 Cill Works sles evainaisd in JGaiar Division

1. 2020- B Gamh Buiding (Guard  HSIDC Sec-  10,00,000 The.

21 Hut) 16 constructed
building is
2 2020-  Matanhail Buiiding Sahlawas 1267920  Doodcondiion,
1 {Forester free from
Ty complian
with the
standards.

e 7 o5 Foressr guaris o Metnahill FRanpes and Goar Mg m Eshetugar Sanpe

7152 Brectiveness of the Civil Works (Bullding)
All the building works were found effective and compliant with the required standards

Talle T 13; Evedvensss of Gl inG

ME Rl 200
2 Serving the intended purpose Good
3  Stucturally sound and fres of cracks Good
4  Free of dampness and leakage Gaod
5  Overallfinish and look Good
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7.2 PANIPAT DIVISION
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Fabie 7 13" Flaration si22 104 evalbesd i Penjns! Givision

[@®@R A

'.I":- W R T

219 CATP Sama Samah DUKraiwayline8580L8  SHa Sha 500 5000 2800 50 46 Apiday.
20 Wha awesl  Hside 0 73
2018 CATE Famp Mafisuda JPR raihway line 4Hs 4ha 400 4000 1473 363 87 ApriMay,
o # . . . g . . . A
%n CATP l;m Fanipsl  Nohra drain RD0-43 1Ha iha m‘ﬁ 1000 508 808 75 w
AHS CATP Panip Panipal  Jafal drain 1Ha tha 10 1060 114 1.4 &5 ApriMay
20 202000 & T - 06 . : 2023
18 CATP Sama Eapoli Diain Mo. 2 B0 135150 3Ha g 00 3000 1688 563 35  Apniday,
-2 lkhz LER _ 1] 2073
2020-21
2020 CATF Sams Sspol  Dramno 2vilaosbabailto 203 205Hs 203 7800 5126 734 95 Apri-hay,
20 CATP Smak Bapol Vamuna bundh 12550 7825 a10 63 AprikMay
21 ha - e ) 2023
- - -. 311'.& .- - - —_— - — —_
W71 CATP Pamp Madiaud  Village Assan 2Ha Zna 200 2000 1523 Te2 23 Apniiay
22 A a 0 2023
2021 CATP- Fanip Matizuds  Nayl Nala drain SHa 35hs 500 3500 3100 886 71 Apilddsy.
22 at -2 2023
1 CA TR zm'p Mafiaudz Okl Badshal canal 1'ﬁ 14ha “‘E 1458 g7g 658 41 Ap:ﬂ-!.!—y
HWF CATF  FPanp Mafimsda  Wadiauda minos 25H 315 b 2135 1611 55 80 'Anway.
22 ' a o REI 4
0
221 CATP Panp Madiaud  Gohana distribulry 17 17 500 5000 200 440 45 Amﬂ-!.!ﬁ'j.
22 . a a8 iy . RKM RRM O . _
ﬁ CATP 5,,;':’ Fapoll Panipal drain no. 1 SHa 3ha mﬂ 3000 1828 543 S8 MMH-
2021 CATP Sama Bapol  Yarmmabundh(Rana 1Ha tha 100 1000 @ 888 73 wa,
%1 _ lch a3 0 _ . 2023
021 CATP Sama Samakh NarayanaaminorRD 12t0 THa The VW 1000 v 629 120 Aprltday,
22 khz awest  42LAR . - 0 - 2023
2021 CATP  Pamp Madiaud — Gangssarmipor 0-20 45Ha 25hs 450 4500 1485 330 43 Aprifay
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Tehe 7 15 Piantation zlled (NFV) oysilssd inFarmps dnison

Panipat  DUK Rafiway Line GRIM BREM 150 1500 571 381 95 Apalitay.
tsFana Jaondhan falan o Karsd 48KM 4 REM 100 10060 27 276 85  Apnkhay,
il Road o - . 2023
N | s Bt BRIGN GRIMA 150 1500 M5 677 &5 AprikMay,
a o P - — - - — .. ) [ ] " = . - e —
Bapal ohal to Kurad GREM GRKM 150 1500 1164 776 53 April-May
St Dhindar to Ba Toad L& R 55 55 137 1375 180 §5& 111 ApniSlay,
a

e 5
‘Samalh  Chulkana to Patrikaiyana 45 45 1z 1125 920 88 143 Apnthtay
awesl  Road BKM  RKM z

g
5 95939535939

2500 1813 725 183 ApnilMay,

(| '2:1':“ MH

10060 7330 138 188  Apokilay
24173

Panipal  Drain No 2. Bajida Distry SRKM 5 RKM
S Puilo RO 45 LiSde i
Samahhy  Drain Mo 2 R0 18750204 TeREM 18 REM

Hansi branch JOREM 20 REM

tha
-
m

g
gi
28 8.1
g
g
g

N
g
ﬁ.

Matlaeds  Panipal lo Bhandari road 10REM 10-RKM 2500 955 382 50 Apnkhay.

gl
&

2500 759 Ns 67 ApniMay,
w31 57 Apniay,
1000 380 320 41 ApniMay,

I

Fapipat  Ahulana minge 10 BEM 10 Rk
lewama  Uriana minor SRIN & RIM
Manana  Samarkha to narayana road LRI04 REM
Samakh  Behol) Ip Passina ad BRI 3 RKM
202%-22
 Samakh | Mahavali i Bssada road 15 RKM ;gu
Madlaued  Seankiochichrana roz BREM & KM

5.8
¥
g

o8 o3
3

: 3
25 954595939383
L e i
5 '
g

B500 2682 414 187 AgnikMay,

1048 524 45 AprilMay
2023
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7.2.1. Relevance
7.2 1.1 Site suitability
< Planiations carmied out along the canals and in the floodplains performed well

Planiations carried out along a canal/drain and in & floodplain have performed very well. Due
to the presence of the waterbody, moisture is retained in the soll and the saplings have enough
water. Most of these plantations were inaccessible for vehicle, so the grazing or any other
anthropogenic pressure is almest absent Arjun, Jamun, Sheesham Jamoa. etc which can
graw in waterlogged conditions were planted to ensure the survival of the plantation In the
plantation of Nayi Nala (2020-21) drain and Matlauda Minor of Panipat range. excellent growth
and survival were cbserved (Figure 7 &)

The plantation of Yamuna Bundh (Rana Majra) was caried out in the floodplains of Yamuna
river (Figure 7.7) Only Sheesham and Jamoa were planted here, which can withstand month-
lang wateriogged conditions.

Lot sl 5
AR e
il i

Frure TE Sneesham ress pleRed sipag ihe camal showed pood prowth sed sun'vel i Matisuds Mings
planishon mio

Fape 147 of 229
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Majrs

< Plantations besids the agricullural field have performed wel

The plantation sites which are located beside the agricultural fizlds have particularly performead
well (Figure 7.8) This is becauses farmers apply ferilizers to their crops, which also benefit the
planted saplings. The saplings also get a steady supply of water from the imgated agricultural
fields.

Figure T8 Sapings m e piamaion of Cran no 1 of Sanipst Fange showed very good growih amd sunyval
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< Plantations are well maintained despite high grazing pressure

Mosl of the plantationis were very well maintained and produced decert survival and growth
despite having very high grazing pressure. The credit goes to the forest guards and watchers
whao look over the plantations and consult with the local people regutarly, spreading awaraness
about the =cological impertance of the plantations. Only in a few plantations like Jattal Drain
(2019-20) Ahulana Minor (2020-21) and Jaondhan Kalan to Karond Road (2019-20) of Panipat
Range, the saplings suffersd from severe grazing and other anthropogenic disturbances
(Figure 7 9),

v T3 Soblimpgad itel Degin pleemmtises chsued nopt st gl o araHeefCn pheey = Ahlnis & L R T

FEuntes segimEs of falome=arn due bo Bhastg

< Sapling were affected due to stubble buming

Farmers in this area bumn their crops after harveslt to clzar the land for the next season (Figure
7.10). This practice of stubble burnings are affecting the plantation. Proper consullation needs
to be done with the local landowners before plantation to prevent the lass of saplings due to
stubble burning

InS’mulmEhaHargeﬂ i\ division) the Range Officer Mr. Virendsr proactively

Eﬂﬂﬂl‘bﬂﬂ[ﬂ&‘hﬂﬂ[:ﬂlﬂmm -and consult with mga:dlngﬁmspumﬂnnﬂﬂe
ction. He also requests them 1o occasionally irrigata the plantations and explain them

the importance ﬂfugmaﬂurﬂamﬁun p:muanj&:i He also organized multiple awareness

pmg;mmhﬂww lage, As a result, the damages o the plantation caused by grazing
and agricuftural burning has reduead significantly
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2 1.2 Bpeges Syikashilfy

A 1otal of 25 planted species was found in the plantation sites of Panipat division (Table
7.16). '

Fast growing species like Sheesham, Jamoa Balamkheera were the most planted.
Amaltas. Kikar and Safeda attained the highest height-amonag all the planted species

Due to the demand of the local communities. fruit-bearing spacies like Amrud, Jamun,
Amia and Bel were also planted in some siles.

Exotic species such as Safeda, Bottle Brush and Sliver Qak were planted in some
plantaiion sites. Although these species produced good growth and survival, it is strongly
suggesied that exotic species should be axcluded fram the plantation species mix.

Tele 7. 18 Sanksd soeciesin Penipst Divikion

Botanical name

Alstonia Alstonia scholanis
Amaltas Cassia fistula

Amila Phyllanthus emblica
Amrud Psidium guajava
Arjun Terminalia arjuna
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& Bakain Mella azadarach

7 Balamkheera Kigelia pinnata

8 EBal Aegle marmelos

9 Botile Brush Callistzmon viminafis
10 Dalmoth Acala auriculiformis
11 Gamhar Gmelina arborea

12 Jamoa Eugelna jambolana
13 Jamun Sygygium cumini

14 Kachnar Bauhinia varizgata
15 Kikar Acacia nilotica

16 Lasoda Cordia myxa

17 Neem Azadirachta indica
18 Fapdi Holoptelea integrifolia
19 Pikhan Ficus virens

20 Pipal Ficus religiosa

21 Safeda Eucalypius babylonica
22 Shahtoot Moras alba

23 Sheesham Dalbargia sissoo

24 Silver Oak Grevilie arohusta

25 Siris Albizia procera

7.2.2. Effectivaness

7221 Plant Survval

The overall survival rate of plantafions in the Panipat division was found fo be satisiactory at
680 7 % Among the thres plantation years. the highest survival rate was obsarved in the
plantations carried out during 2021-22_ with a rele of 66 8% Conversely. the lowest survival
rate was recordad for the plantations from 2019-20, with an average survival rate of 54.5%
(Table 7.17).
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Fable-T. 17 Aversge zurvival end prowth of the pisntation armong three pianistion psars

Year Sutvival % Av. Helght {fL)
2015.20 545 71
2020-21 579 74
2021.22 668 55

7222 Growth of the planlation

Amaltas, Kikar and Safeda were recarded as the highest-growing species in 2019-20, 2020-
21 and 2021-22 respectively (Table 7.18 & Figure 7 11) Apan from these Sheesham,
Balamkhe=ra and Papdi also attained good height.

Taofie 7, 18 Averaps heyhnof the plamed 2pecies Srmss ires DERNANTD Jo6i=

Planted spacies Helght of the saplings

Local name Botanical name 201920 202021 2021-2
1 Alstonia Alstonra scholans 0 0 40
2 Amallas. Cassis fistuls 1520 0 0
3 Armila Phyllanthus emblica 400 ] 51
4  Amnd Psidium gusjava 500 0 D
5 Arjun Terminafia afjuna 525 50 39
6  Bakain Melia azadarach 0 65 49
7 Balamkheera Kigelia pinmratz 713 83 6.0
8 Bel Aggle mermelos 0 40 0
9 Bottle Brush Callistemen viminalis 0 40 27
10 Dalmoth Acaia auncuiformis 0 34 0
M Gambhar Gmelina arborea 500 i i}
12 Jamoa Eugeing jambolana 743 6.1 58
13 Jamun Sygygium cumint 580 74 85
14 Kachnar Bauinia variegata CE N
15 Kikar Agacizmiotics 148 0
16 Lasoda Cordia myxa 6:80 39 0
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17 Neam Azadirachts indica 710 63 44
18  Papdi Holoptelea miegrifolia 641 6.0 42
19 Pikhan Ficus virens 0 i 33
200 Pipal Ficus religiosa 0 0 32
Fa Safeds Eucalyplus babylonica ¢ 218 w7
22 Shahloot Moras aba 0 43 0
23 Sheesham Dalbergia sissoo 962 91 6.9
24 Silver Oak Greville arobusla 0 88 0
25 Siris Albzia procara ¢ 0 L%

677 75 55

Average height of the species in the plantations of three years

rﬂ i _Ilml il ||||”| | ||I||| 11 ||‘ .‘.I
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Froure 7.1 1 Av=rags neght of mieren: pland Species: Beross (Nree Evalaation Vears

7.2.3. Sustainability
7231 Frotedion

Almpst all the plantation sites were camed out without proper protection measures
such as fencing, ree guards, cow-proof renches efc., making these planiation siles
prone to the damage inflicted by grazing and tim'-h'.sing animals Only in two
plantations, Nay Nala Drain {2&21—22] and Rana Majra Yamuna Bandh (2021-22)
partial perimeter fencing was observed (Figures 712 & 7.13). These fencing was
proactively done by the forest guard with the help of the local people. Appropriate
protection measures should be taken before initiating the plantation activities to avoid
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darmage to the plantation by grazing animals, frespassers and illegal cutting.

—
!

232 Manfenance

The written Informafionfevidencelrecords for maintenancefreplacement of planis such as
plantation Journals, APOs, plantation maps slc.. have nol been maintained In any forest range.
This Is one of the major shorlcomings seen across the ranges of Panipal division. '

7233 Momionng

Daspite of severe grazing pressura, most of the plantations produced good growth and
survival and maintained properly. This is the result of the hard work done by forest guards and
chowkidaarfwatcher The Kll revealed that mast of the officers and forest guards are very
dedicated and passionate about the afforestation initiative and looks after the sites regularly

Flayuire 712 Parial pesmr=mr Enving in Najd Nabs Drsin plantstion o=
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7.2.4. Scoring of the plantation activities

The plantations carried out under the CAMPA scheme in the year 2019-20, 2020-21. and 2021-22 in the Panipat division scored an average of
157.9, out of 250 (Table 7.19). Ovarall, the score aobtained was satisfactory, considaring the severe anthropogenic disturbances In most of the
ptantation sites '

Talle T 19 Soom obfsied By the piisions it Panips dhson

2 PV Panip DUK Bafway Line 3% 200 10 (1] n .7 g 0 ] (i} (il 10
830 TP =l

201 MNPV Panip  Jaosdhan Katanio: 76 200 104 0 o0 20 ¢ 0 o 10 10 10
320 P el Karad Road

201 MNPV  Panip Butana Branch 677 200 10 10 0 20 o 0 0 10 10 10
2 MNPV Sam Mohalio Kurad e 120 10 10 a9 2 0 0 W 10 10 1
2M NPV Sam DhindartoBalircad L& 858 200 10 1 o 20 B 10 10 10
320 TP alkha ‘R , - ) ) - .

200 WPV Sam ChufkanaloPatrkalyana 518 200 10 U 9 2 0 0 10 0 10
01 CATP Sam  DUKrsilwayline 6580 550 120 10 0 0 20 o o 0 10 10 10
5.20 slkha L& R side

f’tﬂ CATP 51@ JPR radway ne 368 200 10 10 0 20 ¢ o o 10 14 0
!ﬁu CATP  Panip Nohra drain RD 043 608 170 10 10 0 20 g o 10 10 0 10
at

21 CATP Panip Jaftal dram 114 170 1 10 6 2 0 0 0 10 10 10
320 al . L o

20 CATP Sam DminNo2RD135-150 563 120 10 10 0 .20 I R (1 10 10 10
8-20 -3khzs L&R

202 CATP Sam [Dsinno 2vilagebabal 734 200 10 10 0 20 ¢ O 0 10 10 10
0-24 alkhia 1o village khajlapur

202 CATP Smal Yamuna bundh 610 170 10 10 0 20 o 0 0 10 10 10
0-21 kha

202 MNPV Panip DrainMo 2 BajdaDastry 725 200 10 10 0 20 o 0 v 10 10’ 1
8 RDGE at  Pulto RD 45 E/Side '

Pap= 156 of 229



I®RA

202 NPV  Sam DrainNe.2RD 187 fo 8O0 200 10 10 g 20 g 0 10 10 10 10
0-M1 RIDGE alkha 204

202 Mpv  Fanip Hansibranch 738 200 16 10 LU (I R | 10 10 16
M2 NPV Panip Panipallo Bhandarioad 382 170 1 10n 0 2 ¢ 0 o 10 10 10
e TP al , '

m2 ey Panip -Ahuianz minor 316, F0 ] it 0 =20 R ] it 10 [ 10
021 TP =l -

202 MNPv Panip tdana minos 231 170 10 10 0 20 G O 10 (7] 1] 10
e TP a

202 NPV Sam  Samarkhaionatavana 3|80 120 10 10 0 20 o 0 10 10 10 10
e TP allife  road

2 NPV Sam  Beholl o Passira road 375 170 10 10 0 20 o0 o 10 10 10 10
202 CATP Panp \WisoeAssan 782 1Z0 10 10 0 =0 0 o 10 10 10 10
122 =&l o

202 CATP Panip  May Naladram 826 170 10 10 20 20 6 o0 i 10 10 10
1-22 at

7 CATP Pawp Oid Badshaicansl &8 1Z0 10 10 0 =0 G 0 10 10 10 10
1-£2 al

202 CATP Panip Madisuda minoc 755° 200 10 10 g 20 g 0 10 10 10 10
1.22 at

ﬂz! CATP Fanp Madiauda minar 566" 170 10 10 0 20 g ‘s 10 10 10 10
202 cATP Panip Gohana distnbulry 440 120 ¢ 10 0 20 6 0 10 10 0 10
i-22 al

?L;l CATP Sam Papipatdiginno. 1 643 170 1 10 0 20 0o 10 10 10 10
202 CATP Sam  Yamunabundh(Rana 299 170 10 10 5 0 6 @ 10 10 10 10
1-22 alkhs  Mgra)

202 CATP Panip Gangesar minor 020 330 120 10 10 0 20 o 0 10 10 10 10
122 al

M2 NV Sam  Mahawafilo Basada 414 200 10 10 0 =20 [ 10 10 10 10
202 NPV Fanp Seenklochichranaread 224 120 10 0 0 =0 0 o 10 10 m e
22 TP -l : : | n

M2 NPV Panip Waisario Alipur road 75 120 0 10 0 20 ¢ 0 10 10 10 10
12 7P

22 NPV Panip: Israna distibulry 647 17D 10 1. 0 0 a0 i 10 10 10
12 TP al
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Tabie 720 CA [Comsnssinry ATresiaiion) Barmnbos siics sesiughed i Faisak Dinvson

Delhe dmd Rly Line 8723ha  35ha 5723 | S44 56 1804
Km73-94158 %073
NH-71 Km 357 - 032ha 03ha 23 322 149 435 42 1504
gﬁﬂ LaR & Km 0- ' ' 23

g
~FPITF
i9 40048

Table 721 ABV (Net Eresant Valle) Famabon sios svsluated i Rahtek Lhison

Rohtak Distributory 145EKM 145 RKM 3625 3525 5100 855 104 4z

Karontha Ashiram fo 5 RKM 5 RI 1250 1250 1000 & 82 &

Meham to Bfain fo jatai & SRKM  BRKM 2000 2000 0 7is 59 (%
Dhanana Roatl o4

Meham to Eadesra Road 7 KM TRKM 1750 1750 1103 &3 57 fE

:
AWFITFTFEED
9% 4% 4§ 4%

20201
0.4, Hallway Lifie Neat 0RKM 10 RKM 2500 2500 200 & CE
Sampla Station 04

Diain No, & 5 REM 5 R 1250 1250 o0 8o 85 14

2§ 33 %

Eﬁﬂmal L gige 10 ARM 10 RHA 2560 2500 1247 499 % 1&

g
iiﬁ"ggﬂﬁf
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7.3.1. Relevance
7311 Site suitabilify

< Planlafion along the canals performed well
Plantations carried out aleng a canal or drain have performed very well (Flgurs 7.14). Dus to
the presence of the canal maisture is retained in the sell and the saplings have enough water.
Most of these plantations were inaccessible by vehicle, so the grazing or any other

anthropogenic pressure is almost absent. Arjun, Jamun, Sheesham etc. which can grow in
waterlogged conditions ware plantad to ensure the sunvival of the plantation

Foure 714 Algag he canzl, plamiaEg showed good gl ang sunmnsd
% Plantations beside the agricultural field have performed well

The plantation sites which are located bestda the agricultural fields have particularly peformed
well (Figure 7 15). This is because farmers apply fertilizers to their crops, which also benefit
the planted saplings: The saplings also get steady supply of water from the imigated
agriculturai fields .

FEUe 7 73 Alenistons BEsnie sgrmuiturs feids stz good orowth

< Plantation in alkaline soil attained good survival but was also damaged due to wildlife
browsing

In the sites with alkaline soil, Jungle Jalebi. Neem, Bottle Brush efc were planted. However
most of the sapl'ngs are found to be destroyed by mnnkeys or stunied due to wildiife browsing
(Flgure 7 16). The porcupines alse cause severe damage to the roofs of the plants. Tree-
specific protection measuras like bamboo tree guards should be used to ensure the survival
of the saplings.
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+ Plantations along the rallway line sufferad from severs grazing and waterlogging

Flantations carmied out along the railway lines were found to be suffered from grazing, fire,
waterlogging, and excessive growth of perennial grasses (Flgure 7.17). The area is situated
beside a dense settlement with livestock populations. According to the forest officials, the local
peaple pose their claim on the plantation land often and create menaca The area zlso gets
waterogaed especially during and after manseon, which hampers the growth and survival of
the planted species. Some parts of the plantations were carried out in an existing vegsatation
of perennial grasses such as Sacoharum sp., which s very prane to fira. '

Fipee T 17 Seatation aking the mifivey ines (1) frecsusdd By tHE lncal pécots (2) saplings de dus 1o
eFfesane WaENeIg

< Abundarnce of invasive specles

The presence of invasive species in an afforestation site can cause a great deal of long-term
damage to the planted saplings. These spacies ars known to release allelopathic chemicals
inta the soll and create impensatrable canopy cover which hampers the growth of the native
species and regeneration of existing tree species. In the Rohtak division, the presence of
mvasive species such as Prosoms wifiers, Argemone mexicana, Parthemium hysterophorus
elc were observed in almosi every afforestation site (Figure 7 18)
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< Impaci of grazing

Grazing is one of the most detrimental factors behind the failure of an afforestation initiative:
in Rohtak, some of the sites:ware severely impacied by grazing. The plantation of Gamawati
Sec 4 & 5(2021-22) wer= found to be damagad by herds of extremely hestile feral cows
(Figure 7.19) Most of the planted species in these plantations were found to be dead or
stuntad. Proper protection measures like peripheral or tree specific fencing, Cattie Proof
Trench (CPT), etc need to be deployed to pratact the saplings from grazing

e 715 Siintse pronith of thie ssplngs dis 16 seveEsE gfazing

312 Spacies sullabilidy

Overall species selection in the Rohiak division was found to be satisfactory

In maost of the plantations, fasi-growing fire-resilient native species fike Sheasham
(Dalbergia sissoo), Arjun (Terminalis aguna) elc. were plantad.

In roadside plantations, Balamkhesra (Kigels pinnats) was plantad, which atiained a
height of 10-15 feat within 3-4 years of plantation

‘Papdl (Hofopteles integrifoliz) was found in almaest all plantations and attained good
growth since cattie do not prefer it for grazing.

In alkaline soil resilient spacies like Jungle Jalebi (Pitheceliobium dulce), Nesm
(Azadirachia indica), Bakain (Mela szagarach) were planted

In the plantation of Bainsi Forest (NPV Alkali, 2621-22), exotic species like Bottle Brush
were planted. It is strongly recommendad. that exotfic species should be excluded from
species mix

A
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7.3.2, Effectiveness
7321 Swvival of the plantation

The average survival rate of the plantations in Rohiak division was calculated as 70 18 %, and
it varied from as lowas 43 48 % (NH-71 Km_ 357 - 359 LR & Km. 0 — 3, 2021-22) te as high
as 86.52 % (Rohtak Distributary, 2019-20). Highes! survival percentage was observed for the
plantations established during 2021-22 fnlluwed by years 2019-20 and 2020-21 respectively
(Table 7.22).

— T

Talie T 22 Year-Wias sroar rale s sversge femlif of spiiegs

o Year Sarrnval {%) Heigha {1
1 F0N82020 os H2
2 2020.2021 &7.55 75
3 221203 7136 42

r322 Growth of the planted species

Among all the planted species. Dalmoth, Bakain and Bottlebrush attained the most height in
the plantations of 2019-20, 2020-21 and 2021-22 (Table 7.23 & Figure 7.20). respectivaly
Neem, Balamkheara and Siris also attained Impressive growth In 3 years.

TableT7. 23 Aversge Seohl & differand plbvl soscics iy tivee plsrdsinn yoars

Local Name  Botanical Name 201920 20201 202122

1 Arjun Terminalia aruna I4 48 4T

2 Papd Holopteles integnifolia 72 50 47

3 Sheesham  Dalbergia sissoo 71 70 50

4 Bottlebrush  Callistamon so. 85 73 64

5  Nesm Azadirachta indica 11.0 84 54

6 Jamun Syzygium cumini 75 41 23

T Kachnar Bauhinia vanegata 7 -

8  Pilkhan Figus virens T 3
Casurina Casunra equisetfola 3

10 Mango. Amangifera indica 6

11 Sirls Albizia lebback 7 1 6

12 Bakain Melis azadarach W 95 25

13 Dalmoth Acacis aunculiformis 15 8

14 Jungle Jalebi  Pithecsliobium dulce 4 75 35

15 Alianthus Aliantfius excelss 55 8

16 Amaltas  Cassiafistuls 10 275

17 Jakranda Jacaranda mimosifola 5

18 Shehtoot  Morasaba (] 8

19 Banyan Ficus benghslensis 12

20 Peepal Eicus religiosa 12

21 Gulmohar Delonix regia 4

22 Balamkheer Kigelia pinnata 75 10 5O
d
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Averag= height of spedies in the piantations of thies y=ars

: ; P

o w5 B W

+

} - i I | - £
'n "
Wl o G T g T o o
q . | T 4 & * 1.“ .
¥ F A FFTFE S f‘ ,;" f -'fL -r"“ s
o g. y -v &
Q_‘ || I "i"\"

oSSR aliEM o8 HNJF

pire 720, Averace haight of oiiiend pland shiemabe ptoss hiee svallaion ==

7.3.3. Sustainability
7331 Protection measure

All the plantation sites of Rohtak divislon lack any kind of protective measure to prevent

razing, Only in Bainsl Forest NPV Alkali (2021-22), partial perimeter fencing was found
(Figure 7 21). According to the forest officials, no funding was primarily allacated for fencing.
If thare were some it takes usually almost 2 years (after plantation) to come through the proper
channel Wt is strongly recommended, that funding should bz allocated for adequate
perimeteriree-specific fencing (Barbed wire/CPT or bamboo tree guard), and should be
released on time.
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A 7 21 Padis peyrnels Sincing (Sarfed wivsd i Bairts Fares piesdaien == MEngm RFangs

322 Maintenance

The written information/evidencefrecords for maintenancefieplacement of plants such as
piantation jounals, APOs, plantation maps, eic., have not been maintained in any forest
range This is ong of the major shortcomings seen across the ranges of the Rohtak division
7333 Momfonng

Regular monitaring was observed in all the plantation sites of the Jhajjac division
Chowkidaariwatchers have been appointed in all the forest ranges to take care of plantation

siles.
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7.2.4. Scoring of the plantation activities

The plantations carried out under the CAMPA scheme in the Rohtak division in the year of 2018-20, 2020-21 and 2021-22 scored an average of
169.2, cutl of 250 (Table 7.24). Overall, the score obtained was satisfactory, considaring the immense grazing pressure and other anthropoganic
disturbances observed in most of the plantation siles.

Table 7 24 Soore clifemed by e planisions & Rofiak adlson

1 Raohiak Distributon, 855 20 10 10 o » 0 10 W 10 10 10
2 (lind Bvepass) Gohana Road fo "7 B 10 10 ¢ 2 0 W 10 10 10 10
Hasipur Village (L&R)
3 lsmaila Distributory (L&R) T48 15 10 19 0 2 g 10 10 0! 10
4 13.J. Raibway Lins Near Sampia 0. 20 10 10 0 20 D10 o 10 10 10
5 DrainNo.3 8 17 10 10 ¢ B 010 0 10 10 10
6 Gamawaih Sec 4&5 8 17 0 10 o 2 0 W 5 10 10 10
7 Karonfha &shram lo Baland Road. 8 18 10 10 0 22 0o 10 10 10 10
8 NHTIKm 357-359L8R&Km O 434 20 10 10 0 20 010 o 10 10 10
-3

9 558 Canall sis 488 17 10 10 4 ®» 0 18 0 10 0 19
1 Rohtak - Jind Road ™S 1w 10 10 o 2 0 W [\ 10 10 10
o

1 Gphana to Lakhan Majra road 586 1B 10 14 [ . 0 10 b 10 107 10
1

1 Bahu Akabarpur o Samargopaipus 75 17 10 10 0 20 o 10 0 10 10 10
2

; Kaianaur lo Nigana Sanghera e u 10 1 o6 @ 0 1 0 10 10 10
1 Meham lo Bhainifo jatai & M5 17 10 10 9 20 0 10 0 10 10 10
; ‘Meham fo Badesra Road 683, 15 10 10 a2 0 W [ 10 W0 10
1 Bahiba o sisar LER side 66 18 16 10 9 2 0 10 0 10 10 10
&

1 Bhato Bhaini lo Badesra Road 621 18 10 10 0 20 o 10 0 10 10 10
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Table © 25 GA {Compentsion Afresiation) piamstion sciiviies svsinsiad in i Sonpai diviasn

20 FRai Baw CATP DehiTai 073Ha 4.63RKM T30, - T30 453 2% 148 Ape23
BNE RO 3010
20 34 AiSide
Som Dub CATP CLCRD 078 Ha o REM 750 TED 406 52%.. 52
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{(Beat-
Kt

heta 144160
{Bzal-
Som CATP CLCRD 193 Ha 108KM 1930 1530 143986 % T2
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(T 128135
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24
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NEN NN R
§

—

Tabie 7 26 NPV (Ne: Present Valus: plantalicn activiies 2ysluated in e Sonisar aivision

201920 Api-23
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7.4.1. Relevance

7411 Site suiability

Most of ihe plantation sifes are present beside the agiiculiural fislds and on the ridges. All the
species have performed well in these plantation sites due to the prasence of sufflcient sail
moisiure (Figurs 7 22) Sheesham (Dalbergis sissoo). Papdl (Holoptelea integrifoliz) and
Balmkhesra (Mgela pinsfa) wers found as the most common species planted besida the
agricultural fields. The Eucalyptus was seen as the moest common planted species in the ridgs
plantation sites. Although all the plant species pedormead well Papdi was seen as least affected
by grazing.

Figure 7 28 Maaiad speses sholing sscelien! grouth

+ Sites adjacent to the agricultural figld have performad well

The plantation sites which are located beslde the agricultural fields have particularly pedormed
well (Figure 7.23) This Is because farmers apply fertilizers to their crops, which glso bensfit
the planted saplings. The saplings also get a sieady supply of waler from the Imigated
agricultural fialds.

I

Figea 7 23 Speces (K fieaia) pianied béside agrvoued fisids ahdv= cood growdh
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< NPV Ridge sites have performed well

in the NPV Ridge sites of this division, all the planied species have performed very well dus
to the retained soil moisture inside the furrows (Figure 7.24). Also, the site was regularly
monitored and ridges were found to be maintained properiy.

Fpue 7 24 Aanintion =fes on eiges

in NPV Ridge sites, Safeda (Fucalyplus sp ) was planted extensively Although it shows
Excaeptmrmi growth, native fasi-growing tree species are suggested lo be included in the
species mix, instead of Eocalyplus which is a severe water-intensive exotic plant.

Although maoslt of the sampled sites proeduced satisfactory survival, some of them were found
to be impacted by heavy grazing, abundance of invasive species, Fire. damags by local
people, Construction along the roads and Monkeys.

< Impact of cattle grazing

Moderate 1o severe grazing was observed across the plantation sites in the Sonipat division
The grazing has severely affected the growth and survival of saplings in some plantation sites
Mast of the grazing is done by caitle and goais which belong lo local people. Therefore,
appropriaie protection measures should be taken to preven! the damage caused to fhe
plantations by grazing animals

< Effetl of Fire

Farmess in the Panipat division set fire to the cultivated fields to clear stubble, weeds. and
waste before sowing new crops Due to the absence of a fire fine. fire has affected saplings in
a few plantation sites. The forest depariment should take appropriate steps such as drawing
fire lines and engaging people through awaraness programs, emphasizing the importance of
plants to their survival

< Anthropogenic disturbances

The plantations suffer damage from local gedople through unadthorized and lllegal collection
of saplings as fuelwood Furthermore, the farmers damage the saplings in the plantation sites
which ars clese to their crop figlds (Figure 7.25). dus to the fear thal these would shade their
crop fields and reduce crop production Proper management measures are nesded to pravent
such anthropogenic damage to the plantations
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% Damage caused by Monkeys
The arboreal locometion of mankeys has inflicted damage to saplings in some plantation sites.
Chemical repellents or loud heavy noise may be used to keep monkeys away from the
plantation and avoid damage to the plants.

< Impact of road construction

The survival rate of roadside plantations is being affected by construction activities (Figure

7.26). Proper management strategies including regular monitoring should be employed to
ensure the protection of plantations along the roads.

Figure 7 76 Aiahisson was desimied dis i constrction
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7412 Species suitability

Papdi (Holopteliz intigrifaliz), Sheesham (Dalbergia sissoo), Arjun (Terminalie afguna), and
Jungle Jalebi (Pithecellobium dufce) are the predaminant plant species planted in Jhajjar
division (Table 7.27). These species exhibit excelient adaptabilly to lfocal conditions and
demonstrate a higher survival rale:across various sites. including roadsides. along the canalls,
and near agricultural fislds.

11
12

13
14
15

16

17

13

Table T 2 Specesr plamied in e plantalicns o ihe Sonpead dhizon

Bakain
Balamkheera
Bauhinia
Bottle Brush
Gular
Jamoa
Jamun
Jungle Jalebl
Kat Sagon
Neem

Papdi
Pilkhan

Safeda

Mangifera indica

Alstonia scholsrs
Cassia fistula

R

Terminalia aquna

Meiia szadirachta

Higelia pinpata

Bahauma sp

Melaleuca viminahs

Ficus racemosa

Eugenia jambolana

Syzygium cumin
Pitheceliobiim dulce
Heterophragma adenophyllum
Azadirachla indica

Holopteles intearifoliz

Fcus virens

Eucalyptus sp.
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21 Sagan Tectons grandis
2 Senna Senina slames
23 Sheesham Dalbergia siss00
24 Silver Oak Grevilles robusts
25 Siris Albizia procera
26 Toon Toona ciliats

7.4.2 Effectiveness
7421 Survival of the plantation

The average survival rate of Plantation was recorded as 62% and it varied from as low as 36%
(1-L Minor, Khewra and Bawana Scap, Beat-Bawana) lo as high as 82% (Baroda Kallpa Road.

Ahulana). Among the thres plantation years highest survival percentage {62%) was found in
plantations established during the year (2020-2021), followed by the plantation of years 2021-
22 and 2019-20 respectively (Table 7 28)

Talve 728 Year-wizsturvival reiz ang sversge Feahl of aslings

Sno.  Year Survival %) Height (i)
M 20152020 59 9.1
02 2020-2021 62 48
03 20212022 61 47

7422 Growth of the ptanted species

Kat-Sagon (Femandoa adsnophyial), Safeds {Euvcalyptus sp ), and Sagon (Tectons grandis)
attained the highest growth in 2019-20, 2020-21 and 2021-22 plantations respectively (Table
7.29, Figure 7 27)

Tihie T 28 dyersss height (T ) F e 2ot plakisd In itres plindation veso

Planted Species Plantation Yem

SNO  LocalName Botanical Name 01920 202021 202122
1 Aam Mangifera ndica 54 = S

2 Alstonia Alstonia scholans = = 38

3 Amaltas Cassia fistula 73 70 -

4 Amud Psidium gualava 52 83 35

5 Arjun Terminalia aruna 78 6.0 43

6 Bakain Melis azadirachia - 52 -
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Balamkheara

Bauhinia

Bottle Brush

Dalmoth
Gular
Jamaa

Jamun

Jungle Jalabi

Kat Sagon
Kikar
Neam
Papdi
Pilkhan
Safeda
Sagon
Senna

Shesesham

Silver Oak

Siris

Toon

igeliz pinnatz
Bahsunia sp
Meizleuca viminalis
Acacia aunculiformis
Frcus racemoss
Eugenia jambolsna
Syzyqgium curmin
Pitheceliobium duice
Heterophragma sdenophyllum
Acacia nilofica
Azadirachia indica
Holoptales integniolia
Figus virens:
Eugslyplus sp.
Teciona grandis
Senna siames
Balbergia sissoe
Grevillea robusta
Albizis procera

Toona citata

38

34

62
36
163

B3
13

9.6
[

43
87
57
64
41
43
4.0
46

139
75
57
32
227

6.0

49

57
41
58
43

37

44

38

48

4.4

25
&1

459

50
24
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Growth pattarn of the species in thrae plantation years
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7.4.3. Sustainability
7431 Protection

All the plantation sites of the Sonipat division lack effective protection measures. Plantation
sites are without fencing and are thus prone to damags inflicted by grazing animals and local
people Appropriate protection measures should be taken before conducting plantation
activitias to avold damage to the plantation by grazing animals. trespassers, and unauthorizad
narvesfing,

{432 Martenance

The written information/evidenceirecords for maintenance/replacement of plants praviding
detalls of species and number of plants planted was nol available In any forest range of
Sonipat division

f4.33 Monionng

Proper monitoring was not observed in any of the plantation sites in the Senipat division, The
watcher or Chowkidaar has not bean appointad in any ferest range to take care of plantation
sites The forest guard has to moniter all the sites in a beat which makes it troublesome for
him to effectively monitor these sites.
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7.4.4. Scoring of the plantation works:

The plantations carried oul under the CAMPA scheme in the year 2019-20, 2020-21 and 2021-22 scored an average of 123.5, out of 250 (Table
7.30). Overall, the score oblained was satisfactory, considering the waler-scarce lerrain, grazing pressure, and severs anthropogsnic
disturbances observed in most of the plantation siles. '

Telly 720 Soore ebilmted by iha plamatone m i Sonms! dhveson

21 Seni NPVTP 75 15 10 0 I 20 © 0 10 10 10 10
8 pat Paralisl : : :
2

3

HEYTP  Khanpu &2 20 10 10 ] 2 06 10 ° 10 1

2Py BPh

Bok NPVTP  aih 69 0 10 10 0 20 B 8 w0 10 10 10

BrE 8Py
g

)
Hai NPV TP %'ﬁn- 40 15 10 0 i) .1 S 1 i} 10 10 10 0
85

CATE  Defhi a2 20 10 0 0 20 0 0 0] 10 [i] 10
Tail RD
w034
R/Side

BPN  BPR
i
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7.5 KARNAL DIVISION
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7.5.1, Relevancs
5 1.1 Site surability

The success of a plantation is influenced by many different factors. One of the major factors

is the selection of suitable siles for plantations. Plantation sites having better soil quality,
maoisture content and management have better survival percentages.

< Sites adjacent to agricultural fislds parformad wall

Sites that are adjacent to agricultural fields (Figure 7.28) benefit from the periodic application
of fartiiizers and irrigation from the fields The presence of canals and drains also had a
positive impact on the planialion due to consisteni moisture presence. The consfruction of
NPV ridaes helps in preserving moisture and ht-:-l;}s in the demarcation of the siles.

<+ Damage due to agricullural buming

incidences of fire relating to stubble burning in the plantations adjoining agricultursl fields is a
majar factor that impacts the survival of the saplings (Figure 7.29), The fire in the agricultural
fields spread to the plantations dastroying a good percentage of the plantation. Preper
measures should be enforced to pravent the spreading of fire into the plantafions. The local
communities also cut down the saplings as a source af firewood.

Fioure 729 Camape o pisnfations die fo e cabsad by =Ublile Soening in dhe near by spricuiiurs Bekds

< Impact of Cattle grazing

Grazing on the plantation sites has g negative impact on the survivabllity of the plantations
(Figure 7.30). The occurrence of grazing can impact the growth and survival rate of the
plantations  Grazing was observed in the majority of the plantation sites maostly by
domesficated cattla, feral cows and Nilgai. Mo protective measures were taken up in most of
the sites
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< Abundance of invasive species

The presence of invasive species has a detrimantal impact on the survivability of plantations
in the long run, The majority of the sampled sites had the presence of ong or mare Invasive
species Prosopss julifiora, Parthenium hysteroghorum, and Ageralum conzaides are the major
nvasive species obhserved in the plantation sites (Flgure 7 31). Lanfana camara was alse
observed In some of the sampled sites Proper management and weed control measure

should be implemented lo ensure the survival of planiation siles
: I
i .

Froar=s T.21! Acomdanse of Fermessgn hyt==apanrus in alomsmtam aess

7.8 1.2 Species sutabity

» Overall, 24 different planted species were found in the plantation sites of Karnal division
(Tahle 7 .33).

» Sheesham, Papadi and Arjun are the most commonly planted species. Safeda was found
to be the mos! planted species in NPV-ridge plantations

Page 192 of 229



[®RA

Papdl and neem are found (@ be the most impacted by extreme frost. The samplings were
~dying back in the affected areas (Figure 7.32) TIEE—Epedﬁ{: protection measures should
be used or frost-resistant species such as Diospyros sp. of Lagersiroemiz sp. can be
considered for plantation.

T 32 DEmagay Sepdd sinlings mpstay by Tog

Safeda was planted extensively in the NPV Ridge plantations, Safeda is water-intensive
and reduces avallable water for ather species by effectively out-competing them. In arid
areas, it consequently suppresses different plant life, coupled with high water demand,
reduces soil molsture, prevants gmundwaler rechama and can reduce local water tables.
Exutic spacies like this should be replaced with native plants in the plantation spacies mix.

Tabfs:T 33 Larof e planteg speces anm In e piaamions of Kamad Dilysan

z Balamkhesra Kigﬁlﬂ pmnafa
4 Gumhar Gmelina a:rbare_g
[ Safed Eucalyplus 3;?
4 Asjury Terminalia aguna
8 Jamun Syzygium cumin
9 Siris Albizia lehback
10 Pikchan Ficus virens
1" Kachnar Bauhimia vanegata:
12 Jakranda Jacaranda m;rna-ﬂffmu
13 Peepal Ficus religiosa
14 Bakain Meha azedarach
15 Kadam Neolamarckia kadamba
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16 Bottle bush Callisteman lancenials
17 Baheda Terminalia beltinca

18 Lasoda Cordiam V¥

19 Jun}]la}alﬂ:ﬁ Fitheceilobium dulce
20 Amia Bhylianthius emblica
21 Amrud Psidwm-guaiava

22 Aam Mangifera indics

2 Papdi Holopteles integrifolis

7.6.2. Effectiven=sss
7521 Biant Survival

The average survival rate of the plantation activity for the Kamal division is 65 69 % during the
three: plantation years {Table 7 34) The highest survival percentage was observed for
plantation actives carriad out in 21]1'3&2521] {74_21 per cent) and the Jowest survival was
observed for the plantation actives camied out in the year 2020 -2021 (5883 per cent). The
highest survival was observed in the BM canal (3399 per cent) The major faciors that
impacted the survivabllity of samplings were Incidences of fire, grazing and the presence of
invasive species

tahE 7 34 Yedrame sirvnealrale-Aand grossh of e prardeiine saes

1 20192020 7421 719
2 20202021 5883 785
3 20212022 B2.08 550

7522 Growth of the planted specles

The maijarity of the sites showed a satisfactory level of growth. Eucalyptus showed the highest
tevel of growth rate compared to other species [Table 7 35 & Figure 7 33). The average height
of the plantation was 7 19 feet in 2019-2020. 7.85 feet in 2020-2021 and 5 59 fast in 2021-
2022 Stuntad growth was observed in a few plantations due to water scarcity,

TaweT, a2 Tie ararage eght of diffar=rd plsn! soecss across e PRSNEDON pEarT

Local Name  Botanical Name  2019.2020 " 2021-2022

1 Papd Holaptelea integrifolia 6.63 579 633
2 Sheesham Dalbergia sissop 933 721 583
3 Balamkheera Kigelia pimnata 425 .14 386
4  Neam Azadwachis indica B67 533 367
5 Gumhar Gmeling arbores 500 6.00 750
6  Kikar Acacia nilafica. 13.00 )
T  Eucalyptus: Eticalyptis sp 19.67 1200
8 Asjun Terminalia anuna 4.00 6.58 556
9 Jamun Syzygium cumini 400 413
10  Sirs Albizia lebback 7.00 9.00 10,00
11 Pilkhan Ficus virens 400 6.00
12 Kachanar Bauhinie variegata 10.00 550
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13 Jecaranda mimosifolis 200

14 Ficus refigioss 7.00 375 450
15 Melia azedarach 275 450
16 Neolamarckia kadamba 6.00 550
17 Callisteman lanceolata 435
18 Baheda Terminalia bellirics ) 3.00
19 lLasoda Cordia myxa 7.00 11.00
20 Junglejalsbl  Pithecelicbivm dulce 350

2 Amia Phyllanthus emblica 500
23 Aam Mzngifera indica fi 50

Growth of plantation

fi
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= o HJo0 & c 5 = Lo\ o BB e W o w oo
EEE:E;&'E_‘:‘ ; s 233553 3EE
= o =~ = - E o = = .- = & = g
2jE=E" s % s iZ2333az
% 5 3 = = = =
= — = =

20152020 W03 WEGII-FNeR

Foiles T 33 Avaragy height of diiferent piant tpec=s acioss thise Evalastion yean
7.5.3. Sustainability
7.531 Prolection measines

Ne forms of prolection measures were found in the sampled plantation sites except RF
Sekhpura Barbed wire fencing was deployed to partially protect the plantation from grazing
(Figure 7 34),
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The lack of adequale protection measures makes these plantation sites prone to the damage
mflicted by grazing and browsing animals Appropriate protection measures should be takan
before conducting plantation activities lo avoid damage o the plantation by gra._h'tg animals,
trespassers, and unauthorized harvesting.

(5.3 2 Maintenance:

The written information/evidencelrecords for maintenance/replacement of plants such as
plantation joumals, APQOs. plantation maps, etc, have not been maintained in any forest
range. This is one of the major shortcomings seen across the ranges of the Jhajjar division

7533 Monmformg

Chowkidarsiwalchers wese appointed 1o manage the plantation aclivilies (Figure 7 35). Huge
areas were assigned fo each of the chowkidars, which impaciad the sffectivenass Assigning
lesser areas could ensure belter effectiveness and survival of the plantations. Some of the
plantation sites werz poorly maintained, and the plantations were covered by weed growth, in
turn affecting the growth rate
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7.5.4. Scoring of the plantations

The overall plantation activity was analyzed based on various paramelers. Twelve different variables were identified based on which the scoring
system was developed (Table 7.36). The piantaﬁnn activity in Karnal divisien obtained a tofal score of 152 83 out of 250 (81.1%4). The ovarall
perfarmance of the plantation is satisfactory considering immense grazing pressurs and severe anthropogenic disturbances observed in most of
the plantation sites.

Tapa 7 H scorm obiayed by e aciviies v Nema! aivesn in vanses componeni=

1 2018 Kamal CATFP RF 508 260 19 3 2 20 [+ (] 10 W o 10
7 2018 Assand CATP RF Bass| B4 00 20 0 10 o 20 ] 0 10 1 5 10
2620 h Coupno 3
RF Bassi
Tenssd
3 2018 Aszand  CATP RF Bassi 80.00 20 10 10 o & 8 0 106 "0 5 10
200 i &)
4 2019 Kamzt MNPVTE Oid '55.00 20 5 10 0 20 o i a 10 0 10
2020 Badshahi
Canal BD
Kutana -
Bardafl
E 2019 Kamal CATR Eiramno2 G700 20 i) 10 1] 20 (] 1) 10 n 1] 1o
desaio
& 2015 Azsand NPV TP Assanch 5720 20 10 10 0 20 o, 0 10 " 0 10
2020 h to Sisa
) fozd’
T 2020 Imuked NFY TP Mardak A o0 =0 10 10 1] 20 1] 1] & 16 1] 10
= ey
2020- Assapd MNPV RFBasst 9200 i 10 10 o 20 o o 10 10 o 10
g 2090 Assand  CATP RF Bassi 8500 20 10 10 0 2 6 @ 5 16 (T
2021 h Emamm
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2002
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road 24-

32km
2021-= Kamal CATPE Inciri 78.00 0 10 10 0 20 9 0 10 10 0 10
2 eseape
2021- Kamal CATP Khei T 20 10 10 o 20 BB 5 10 o 1G
202%- Inadnt CTATP Pl 7550 20 10 10 o 0 ¢ 0 8 n 3 0
2022 chocyama

roEd:
2821- Aszand NPV RF 75.00 29 5 0 20 0 0 5 10 o 10
2007 h Ridge Khandakh

Lo
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2021~ Inudet CATP Samibhil 047 20 0 10 0 20 0 0 o 10 o e
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2072 Eranch
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7.5.5. Non-Plantation activities:
5

1 Civil Works-Buillidmg

-

Fetile 7. 37, Evalimaeg el worg sife Kame! Thivisoo

1. 202021 famal  Buidng(Quarter)  Forester  The consiucted bulding i n

Quarter- 1 good condition. free fram
Mo cracks, and damage, and fully
compliant with the required
standards

Fagure 7 25 Forester Quorier n Mamad Range
7552 Heciveness of the Civil Works (Bulldmg)
All the building works were found effective and compliant with the required standards.

- -

abia 7 38 Eiechvencss of ifve onl works

1  Sia Location Good
2 ‘Serving the intended purpose Goad
3 Structurally sound and fres of cracks Good
4 Free of dampness and leakage Good
5 Overall finish and look Good
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Success story: Assandh to Sirsal Road (2019-20), Assandh

The planiation site of Assandh to Sirsal rad implementad in 2019-2020 showed a
remarkable performance with a survival percentage of 83.059 per cenl.selection of sits:
and species to be planted plaved an important role in ensuring the success of the
plantation Majority of the plantation sites were near to agricultural land which positively
benifited from the contant molsture presence, quality of soil, and peredic application of
fartiizers. A total of ten differant species were planted of which majority were fast growing.
Chowkidar was appointed who also contributed lowards the success.
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8.Chapter 8: Development and Wildlife
Wing

Although Haryana State 15 deficient in natural forests comparing to the other states, but 1t has
rich bio-diversuy, which makes 1t suitable for vanety of wildlife particularly local and
mugratory bird species, and Blackbuck The Development and Wildlife Wing Activities are
spread across the state dedicated to conserving the hiodrrersity of the state.

These activities have been assessed based on the following critena:
o 50% of valus/sites Have been assessed.

s 50% assessment of activities of Research. Seed, Trainme Division. and Publicity and
Training Circle
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8.1 Assessment:
&ll the wﬁrks_miuﬁrt&& under the Development and Wiidiife Wing were ficund to be waorking

adeguately {Figure).
Tohle£-3: fivlaed SmpieFesunder Widifeiling
| Name of the Activity .. - o
Sr . Artivities done- Fropozed . ) -
No lpgmﬁ:;;:_;&m furine 207122 3 Expendiiure Balance Effectiveness
1 Trsisflad Solar
A Svsiem =t
Instaligtion of Salar -
i | SretemsiRobiak & | Diundavas WLS 100 109 101 | Fifetiva
D s 1 Instafled of Solar
Esstem st Rohtslin
Isalimion ofCCTY | ol :
3 Cammarzs 2t by 2 =300 178 12 | Eedne
s WS Offce of Inspector
- TWikdir=
D= to begvgam &
Cometrictmn c{ water level in
3 mh' I-‘TME' E‘-‘T‘ fae 1000 i1.08 864 | Effeeniem
Ehindawas Iste & could not be
sommplet=d
Conemuction of Brewmhemryram &
Eorfhen bund b0 cheack | witter levalin
4 vty byzcmth m EBhmday=: the 20000 0.00 20000 | Efecme:
pondasearea 3 S0lon | work sonid not be
=t Bhindanos WLE- shart=d
Duetoharvram &
Consructinn of water jevel m _
- Moonds 1 Bhindawas | Bhindawss, the 1500 .00 2530
WLS work ecald not be '
started
Comstrcfioe of it Cfmammmmcf
Pond-3 No @250 Water Pond- Part-
& s T iztsazt-ade Par-l 750000 T8 9752 | Effectne
Eﬂﬂﬂ:}f FALAR) B—__P'nrﬂ_ -8 mWLS
st FAHAR |
From= fFVE Pipe
= Faxme of FVE
Linz for water suppiy TS Fipe -
7| apprex 1N } 1500 300000 23TTae 10704 | Efortive
mir (WLERAHARG= | g svamam
00 Larsy ' 1
Prepamation of Smdy .
Mownd £ 50 {WLS Sy Aoued 7o - :
E NAHAR) 455 | = WS Naha 430000 44748 7251 | Effichive
| =0
g (WLENAHARYS Wlwsgums 125616 S00000 37933 2067 | Effscin=
6L S
Dq.ﬂu;uua‘.ﬂfﬁm.: Dievelopmant of ) B
v Lmd.m}?.éﬂﬁ.ﬂ} Cas=lad {(WLE 00000 47E140 27K | Eifectie
=5 0 fai= NAHAR)
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Figure B.1: 1] Water pond, Z) Lawn, 3) Inspection pathway, 4) Water pond, 5) Boundary wall, &)
Inspector residence, 7] COTV, 8) 5andy mounds, 9) Piantation of fruit plarts, 10) Garsge cum store,
11)shelter Home in Desr Park, 12} Feeding Flatform

Page 210 of 229



[@®RA

9. Chapter 9: Analysis of the design of
CAMPA Plantations in Haryana

‘What to plant’, ‘where te plant’ and 'how much fo plant’. are key decisions that nead fo be
carefully evaluated based on ecological principles and needs of local communities rather than
on survival parcentage or growth potential Planning an afforestation project must consider
the key performance Indicators to focus not only on survival and growth but also on the
suitabllity af site for tree planting, species selection and aclive community involvement
Selecting deforested planting sites, adapling the plantation design by accounting for the
threats, locality faclors and preferring native spedes can significanily enhance ecosystem
restoration and biodiversity conservation. Based on Ihis global terature review and field
experience gained from the field exercise in CAMPA plantations in Haryana. we discuss the
aspeacts of the programme design that nesd to be strengthened and provide suggestions that
we hope will be adopied in the next phase of this initiative.

9.1. Addressing the drivers of degradation before planting

In sites where the rate of biomass removal (grazing, harvesting, firewood collection ete ) is
faster than primary production. it is imperative to address the livelihood needs of the local
community before afforestation (or restorafion) is :altempted. Afforestation projects
implemented in isclation without addressing the causes and drivers of deforsstation in
consultation with the local commumity will remain a ‘hand-aid’ approach to degradation and
not provide a lasting cure (Blignaut 2009)

Fgure 901, Dirvers of 2 prSosiot]- STUnbE Duemng and ungyitshis sda phic congifons

The drivers of degradation such as uvaf—grazmg trae feliing, forest fires. the tragedy of the
commaons, infestation by invasive species, weak enforcement, etc. in the proposed restoration
sites need to be jdentified and plantations should commence only when these have bean
effectively addressed. The most apt way would be to involve and consult with the local
communities in site identification, species selection exacution and protection leading fo
resloration so that they develop a sense of ownesship

in Samhalkha Range of Panipat division. the Range Officer Mr. Virender proactively
approached the local communilies and consulted with them regarding the species and site
sefection. He also asked the landowners adjacent to plantations to occasionally irrigate the
plantations and explain to them the importance of the afforestation initiative As a result, the
damages to the planiation caused by grazing and agricuftural buming have reduced
significantly
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\We suggest that the prescribed plantation models need to factor in the ground situation. The
mair causes of plantation failure are grazing, drought, frost, fire floods, local disturbances efc
These threats existed even before the planiations were plannad, and addressing these threals.
using mitigation and adaptation measures should be made a precondition before the
plantation s taken up. In sites, where this is not pessible, plantations should not be taken up
as they will probably meet the same fate as the original forests that got degraded The second
option s to adopt a mitigation sirategy wherein the design of the ﬁan‘iaimn model adequatsaly
takes into account these threats and risks such as mound plantations in water-logged areas.

selecting species that can withstand water logging. effective fencing in grazed areas

community parinership and ownership, provision of watering during summer and winter elc
Freedom and flexibility nead to be provided 10 the forest divisions lo include these componenis
in the existing plantation modals based on site-specific thraat perception and locality factors.

g2 2. Deploying adequate protection measures

Proper protection measures are necessaly to protect fhe plantation from wvarious
an’ehmpngenh: disturbances such as grazing. illegal cutiing, littering sic. Perimeter fancing with
barbed wire or Cattle Proofl Trench (CPT) is mostly opted for, but with a fewer number of
saplings. the tres-specific bamboo gabion is more effective and ecologically sound. In the B
divisions of South Circle, very faw sites were found with complete or even partial perimeter
fencing Only one site, in the Faridabad division; has tree-specific fencing (bamboo gabion) in
areas with higher disturbances.

From the Key infum}anl Interviews, we got the information that the fund allocated to fencing
comes months, even in some cases years, after the plantation In some ranges, no funds were
allocated to perimeter fencing. leaving the plantation unprotected and vulnerable to
anthrapogenic disturbances
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After obiserving the plantation sites, we suggest thal in the case of a roadside plantation, fewer
plants should be planied with better protection measures o ensure the survival of the
ptantation. In the case of a block plantation, Barbed Wire fencing in non-forested land and
Cattle Proof Trench in forested land should be adopted.

9.3. Protecting natural open landscapes from afforestation

A deep misundersianding exsts aboul grass biomes, as well as their denigration and
devaluation reiative lo foresis (Veldman =t al. 2015). Open natural ecosystems such as
grasslands, wetlands, stc: must be sxcluded from tree plantations, as it would lead to changs
in their fundamental character. Solely relying on remote sensing and GIS studies for identifying
potential pIan:ahﬂn sites without adequate ground truthing can be misleading. It is suggested
that forest expansion should bie strictly avoided in sites where historically they did not harbour
forests and instead reforestation should be carried out by planting trees on deforestad lands.

9.4. Plantation species mix should be reshuffied

In maest of the sites, native species like Papdi, Sheesham, Arjun etc. were planted But Focus
Group Discussions and Key Informant Interviews revealed that instead of Papdi (Holopfeles
infegrifalia), hardy species like Lasoda (Cordiz myxa), Kikar (Acscia nilofics), Khejdi (Prosopss
cinerana), Reunjh (Acacia levcaphioes) also can be added to the existing species mix. All
these species can withstand frost, grazing, and extreme dry weather These spacies are also
likable to the local people. Instead of just increasing the green cover, we should focus on
creaiing a balanced ecosystem where the local biodiversity can be restored and consarved.

9.5. An achievable target should be given to the forest ranges

Our data revealed that in many forest rangss, unrealistically large targets were given and the
forest ranges were forced 1o carry oul plantations in unsuitable areas Due 1o the lack of
suilable areas and huge targets, sites with an abundance of invasive species and severe
anthropoegenic disturbances were sslected. As a resull, 2-4-year-old saplings were found to
be stunfed due lo intense grazing. The concemed range office should be consulted regarding
the targs! area and species befors the initiative According to the key informants, fewer
saplings in 3 suitable sitz with adequate protection measures will produce excellent growth
and survival

9.6. Record keeping needs to be strengthened

Hacord-kesping was found to be inadequate in almost all the sampled sites. The actual
ownership of the sites wera not verified due to the lack of proper documenis. The number of
replaced samplings alse could not be verified. Most of the divisions in all four circles do net
have any plantation joumal, measurement boeck or estimates. The plantation sites on the
ground also lack any kind of demarcation (plantation board), which creatad difficulties to
identify and verify the sites from the APO

It is highly suggestad that plantation journals in the prescribed format should be maintainad
and kepl updated o enable effeclive meniforing and evaluation. The plantaiion journal needs
to Include a site map, soll details, plantstion polygon points, pits dug, the species-wise breakup
of plants planted breakup of a site into seclors/paiches, process photos etc Internal
inspection reports of supervising officers also need to be entered inte thess registers.
Maintaining these journals should be madse a mandatory reguirement and their quality checked
before final payments for the warks are releasad Alsg, the gec-referenced plantation polygon
of the parimeter of the plantation as a KML file should be diligently recorded and stored with
the division office for future reference This will enable better monitoring and evaluation as
detalled documentation of the works is readily available. Proper plantation board with name,
area, co-ordinates and species planted should be instalizd in avery plantation site to avoid
any unwanted complications in identifying the sits
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11. Annexture:
Evaluation Formats

A PLANTATION DETAIL FORM

MName of plantation sie: Date:
Bivislon Forest Range
Forast Block Forest Beal
Compartment No: Legalsiatus of site
. Lal —
Location
Long.-
. Physical
g?;:e ?,:Em TargetNumbers of
po plants planted per unit
Year of Whether planiation map
Plantation/Activity prepared
Area of
Plantation/Activity i‘::"a] g‘:;
recorded i g
MName of Evaluator | Desigoaliey ol
' Evaluator
Dates of Evaluation |
Signature of the Name: Name: Name
afficials Designation: Designation: ‘Designation.
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B. PLANTATION EVALUATION FORM

Site Name: Componant:

Date Range: Division:

P OPS Plants Condifion of H {fest) GA{em)
of-Be: Live Dead
plot

Evaluator 1- Evaluator 2:




[®RA

C. PHYSICAL VERIFICATION OF ACTIVITIES

Fencing (for each Plantation unit sampled)

Barbed wire Fenca
; | Present
| | Lengthin _ |actya varigion  [status — Effectiveness
Date Name g‘g:{ﬂm“ﬂ"“ Lengih (+i)  [miact/ o
Wornout
I
Chain Link Fence
Height x Effectivenass of
8 NoName | (Heightx Lengih) | varstion oty ogrm| (Very effecive
- Measiirement in fisld ) |out modatzly
Book effective/not
effective
Signaturs of the Officials Signaturs of the evaluator
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D SOIL AND MOISTURE CONSERVATION MEASURES (SMC)

DRSM/Crate/WHS
Sizain
Date Mame Mezsurement

Book

Actial Size (Width *
Depth® Length) in field

Expenditure
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E. KEY INFORMANT INTERVIEW (KII) WITH FOREST STAFF

Name of Plantation:

Year of plantation: District: Divigiomn:
Range. Forest Beat Compartmant
Name of staff

Dfficial Post

interview date

A PLANNING
1. What was the past natural vegeiation of the planiation site?

a) Dense forests  b) Open forests ¢ Degraded forests d) Grasslands e) Others

(please give details)

2. What was the status of the plantation site before plantations were taken up?

a) Degraded land of not much use to the village. b} Used for grazing of village cattle
c) Used for firewood callection  d) Others (please give details)

3. What was the main reason for selecting thiz site for afforestation?

8) Degraded siatus b)) Demand from the villagers/JFMC  ¢) Good working relationship
with the local community  d) Good past experience in the locality &) Good site quality

f) Others
4, Was the site selection verified by senior officials? (yes/nag)
5. How were the plantation species [dentified?

a) Demand from the villagers/JFMC  b) Good past performanica in the lncality c)
Deparimental norms  d) Naturally eccurring in these forests e) Others (please give details)

b. What was the reason for selecting the plantation protection measures?
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a) Demand from the villagers/JFMC b} Deparimental norms ¢) Good past experencein
the locality d) Others (please give details)

T. Was there & provision kept for irrigating the plantation during the dry season?
a) Yes, by using tankers b)) No provision for irrigation ¢} Others {please give detalls)
If no, why?

&. What was the strategy to protect the plantation after planting?

a) Bagarh b) Live hedge c) Caitle proof trench d) Catile proof dry sfone wall e) Barbad
wire fencing f) Chain link fencing g) Employing chowkidar h) Others (please give details)

9. What were the main challenges! limitations you faced in the planning phase?

a) Less time for detailed field survey b) Limited staff for detalled field survey c) Limited
funds for detailed field survey d) Lack of equipment and tools e) Others (please give
details)

B. IMFLEMENTATION

10. Where were the seedlings for the plantation sourced from?

a) CAMPA nursery b) Private nursery ¢) Adjiacent Torest areas d) Others (please give
detalls)

11. What were the type of seedlings used?

a) Barz root seedlings b) Polybag seediings c) Root trainer seedlings d) Others (please
give details)

12. What was the average height of the plants planted {fest)

13. What was the type of fencing used to protect the plantations?

a) Bagarh b) Live hedge c) Caitle proof trench d) Catile proof dry sfone wall e) Barbed
wire fencing f) Chain link fencing g) Employing chowkidar h) Others (please give details)

14. What were the main challenges/ limitations you faced in the implementation

phase?

a) Lack of adequale labour b) Limited staif for supervision ) Poor quality of seedlings d)
Delay it planting e) Lack of adeguate funds f) Others (please give detalls)
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15. Which plantation species were affected the most?

Give reasons why?

16. What is the status of natural regeneration in the plantation site?
a) Excellenl b) Modersle c)Poor d)Absent

Give detalls of species and reason?

17. Was the fencing of used effective? (yes/no)

Give reasons why?
18. What were the main challenges/limitations you faced in the maintenance phase?

a) Lack of adequate imigation b) Limited staff for supervision ¢) Lack of adequate walch
and ward d) Caitle grazing e) Lack of adequale funds [) Fores! fire g) Others (please
give details)

19. What is your perception of the survival percentage? Yo

20. Which plantation species have performed well and which have not performed

well?
Give reasons why?

21. Are you satisfied with the overall plantation activity?
a) Fully satisfied b) Largely satisfied  c) Mot satisfied  d) Don't know

22. What is the perception on future perceived benefits to the local community from

these plantations?

23. What was the most difficult part of this afforestation project?

24, What are your suggestions to improve the effectiveness of future plantations?

Name of the interviewar:

Signature: Signature of the interviewee:
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F. FOCUS GROUP DISCUSSION
Plantation site Date

Range: Division:

1. Whether the dialog deliberations with the lacal communities took place before the
plantation initiative

2 Did the FD arrange any awarzness programs ar community meetings during the
plantation program?

3. Your opinion on the species chosan for the restoration/afforestiation initiative

‘4. Youropinion on the sites chosen for the restoration/afforestation initiative

5. Drivers of degradation identified during the survey

6. In case of livestock grazing orstubble burming er any other drivers where the community
is involvad, what did FD do to pretect the plantation?

7. What could be your possible contribution to secure the survival of the plantation?

& Your suggestions for a future afforestation initiative:
+ Intermms of species selection
+ Intems of site selection
+ Intems of manitoring
9. How the community invelvement in forestry intarventions could be better?
Name of the participants Name of the officials
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