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7.1 Institutional Values and Social
Responsibilities

7.1.2
The Institution has facilities and initiatives for
1. Alternate sources of energy and energy conservation
measures

2.Management of the various types of degradable and
nondegradable waste

3.Water conservation
4.Green campus initiatives

5.Disabled-friendly, barrier free environment
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Sipna Shikshan Prasarak Mandal, Amravati's

Arts, Science & Commerce College, Chikhaldara, Distt. Amravati

Department of Industrial Chemistry
2021-2022

Name of the activity: -“Solid, Liquid and E-waste management”

Objective:

* To introduce and aware students to real concerns of environment and its sustainability
* To secure the environment and cut down the threats posed to human health by
analyzing the pattern and extent of resource use on the campus.

* To establish a baseline data to assess future sustainability by avoiding the

interruptions in environment that are more difficult to handle and their corrections

requires high cost.
* Composting and proper treatment to waste are the methods adopted by the institute.

Solid waste management:

* To reduce waste at institute, students and staff are educated on proper waste
management practices through on notice boards, displaying slogan boards in the
campus.

e Waste is collected on a daily basis from various sources and is separated as dry and
wet waste. )

e Dustbins are used for solid waste.

» Daily garbage is collected by housekeeping personnel and handed over to

authorized personnel of Municipal Council, Chikhaldarafor further processing. All

waste water lines from toilets; bathrooms etc. are connected with drainage mains.

Waste material like plastic, papers etc. are collected and sold out to scrap vendor

from time to time.

Efforts have taken to produce compost manure from the green solid waste and

waste from other sources and efficiently run by the students. Manure is used for

the purpose of herbal garden as well or for planted tree.

A. F. Bobade principal
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Liquid waste manngement:
|

*  The waste chemicals mixed water from laboratory passes through concealed pipe
line into soak pit,
«  Chemical liquid waste are diluted by lime treatment or equalisation ol actd and

base. Washroom and toilet liquid wastes in to the common drainage.

E-waste management

o The E-waste collected is stored in store room and disposed every year accordingly.

«  Empty toners, cartridges, outdated computers and electronic items are sold as serap
to ensure their safe reeyeling,

¢ Printer, monitors and CPUS are repairved as per requirement under Annual

maintenancecommittee( AMCY),
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Arts, Science & Commerce College, Chikhaldara

Report

Extension Activity

2017-2018
Title of programmee conducted : Rainwater Harvesting
Date of programmee : Throughout year
Objectives of programmee
1. : Awareness in the society
2. ; Suggestion and guidance for construction of the

water harvesting structures
Number of beneficiaries : Approximate 1080 houses.

Brief summary of the programme : The rainwater harvesting activity was carried out

under the ‘Swachha Bharat Swasth Bharat
Abhiyan and as a departmental extension
activity during academic session 2017-2018.
During this session, the rainwater harvesting
activity was carried out under the two main
themes viz.,

1) Construction of rainwater harvesting structure

2) Awareness in the society
Rainwater harvesting structure was constructed

by the B.Sc. Il students in his own house/rent
house. The total eight structures were
constructed.

The door to door and person to person
awareness campaign was carried ocut by the
B.Sc. Il students in the Chikhaldara and
surrounding villages. The total 1080 houses
were visited by the students during this
campaign.
S o
Dr. R.S. Mankar

PRINCIPAL ot Prof ussor (Geology)
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GLIMPSES OF THE ACTIVITY

CONSTRUCTED STRUCTURE AT CHIKHALDARA




Arts, Science & Commerce College, Chikhaldara

Report

Extension Activity

2018-2019
Title of programmee conducted : Rainwater Harvesting
Date of programmee : Throughout year
Objectives of programmee
1. : Awareness in the society
2. J Suggestion and guidance for construction of the

water harvesting structures
Number of beneficiaries : Approximate 580 houses.

Brief summary of the programme : The rainwater harvesting activity was carried out
under the ‘Swachh Bharat Swasth Bharat Abhiyan and as
a departmental extension activity during academic
session 2018-2019. During this session, the rainwater
harvesting activity was carried out under the main
themes viz., Awareness in the society. The door to door
and person to person awareness campaign was carried
out by the B.Sc. Il students in the Chikhaldara and
surrounding villages. Total 580 houses were visited by

the students during this campaign
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GLIMPSES OF THE ACTIVITY

DOOR TO DOOR AND PERSON TO PERSON CAMPAIGN AT VARIOUS VILLAGES
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Arts, Science & Commerce College, Chikhaldara

Report
Extension Activity

2019-2020

Title of programmee conducted
Date of programmee

Objectives of programmee

Number of beneficiaries

Brief summary of the programme

s
< PRINCIPAL
Qc?-z:jce & Commerce

AT lege, Chikhaldard

Rainwater Harvesting

Throughout year

Awareness in the society

Suggestion and guidance for construction of the

water harvesting structures
Approximate 780 houses.

The rainwater harvesting activity was carried out
under the ‘Swachh Bharat Swasth Bharat Abhiyan
and as a departmental extension activity during
academic session 2019-2020. During this session,
the rainwater harvesting activity was carried out
under the main themes viz., Awareness in the
society. The door to door and person to person
awareness campaign was carried out by the B.Sc. llI
students in the Chikhaldara and surrounding
villages. The total 780 houses were visited by the

students during this campaign
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GLIMPSES OF THE ACTIVITY

DOOR TO DOOR AND PERSON TO PERSON CAMPAIGN AT VARIOUS VILLAGES
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Arts, Science & Commerce College, Chikhaldara
Report

Extension Activity

2020-2021
Title of programmee conducted : Rainwater Harvesting
Date of programmee : Throughout year
Objectives of programmee
1. : Awareness in the society
2. S Suggestion and guidance for construction of the

water harvesting structures
Number of beneficiaries : Approximate 194.

Brief summary of the programme : The rainwater harvesting activity was carried
out under the ‘Swachh Bharat Swasth Bharat
Abhiyan and as a departmental extension
activity during academic session 2020-2021.
During this session, the rainwater harvesting
activity was carried out under the main themes
viz., Awareness in the society. Due to pandemic
situation, the online awareness program has
been conducted on 22th March 2021 on the eve
of world water day. The online program
conducted through the Google form. The total
194 participant participated in this program

throughout Maharashtra.

Program Link . https://forms.gle/smd1CfCaHGaq47MG7
ety O&—
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Arts, Science & Cunimare

Chikna
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Arts, Science & Commerce College, Chikhaldara

Report
Extension Activity
2021-2022

Title of programmee conducted . Rainwater Harvesting
Date of programmee : Throughout year
Objectives of programmee

L. i Awareness in the society

2 : Suggestion and guidance for construction of the

water harvesting structures
Number of beneficiaries : Approximate 600.

Brief summary of the programme ” The rainwater harvesting activity was carried
out under the ‘Swachh Bharat Swasth Bharat
Abhiyan and as a departmental extension
activity during academic session 2021-2022.
During this session, the rainwater harvesting
activity was carried out under the main themes
viz., Awareness in the society. Due to pandemic
situation,  the online and Door Door
Campaigning awareness program has been
conducted during August to December 2021.
The online program conducted through the
Google form. The total 600 houses were visited

by the students during this campaign.
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GLIMPSES OF THE ACTIVITY

DOOR TO DOOR AND PERSON TO PERSON CAMPAIGN AT VARIOUS VILLAGES

Khapa, Maharashtra, India Khaps, Mabkarashtra, India
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Arts, Science & Commerce College, Chikhaldara
Department of Chemistry

Extension Activity
Academic Year- 2021-22
Title of the Activity: Plastic Free Environment

Date / period: 13" May 2022

Venue: Seminar hall
Objectives of program: To aware about polythene plastic bag pollution.

Making our environment an eco-friendly zone.

Brief Report: Plastics do not undergo degradation, stay in the soil for many years, which
affects soil fertility and degrades the soil quality. When plastic enter the drainage and
sewerage system, they block the pipes and the drains causing waterlogging. The improperly
disposed of food bags, when eaten by animals, cause stomach and intestine related diseases
which even lead to suffocation and death. Plastic items find their way to the river and other
water bodies, which are then swallowed by fish, seabirds, and other marine species. The
waste from the plastic manufacturing industry is thrown directly into the water bodies, thus
affecting the chemical property of water, causing hazards on a very large scale. Proper
disposal and usage of plastic discards can reduce these problems. A set of regulations should
necessarily be followed to stop these problems. There are primarily three ways of managing
plastics: » Reduce » Reuse * Recycle

In the academic session 2021-22 Department organized Extension Activity, in which we
aware our students about plastic pollution and asked them about reuse of plastic bottles for
planting the plant. The duration of this activity was three months. Students planted the
sapling in plastic bottle, observe them by taking care and after grown they submitted it on the
date they asked.

The program conducted on 13" May 2022 under the presidency of Honble Principal Dr. R. S.
Jaipurkar. Dr. U. S. Wasnik in her speech gave brief introduction about the Extension activity
of the department. Dr. R. S. Jaipurkar sir addressed the students and insist students to avoid
use of single use plastic. The program ended by vote of thanks,

Dr. D.S. Hedaoo and students of Chemistry were present for the program.

Number of beneficiaries : 52

Feedback link: hitps://fomms.gle/7dS Ajglp96cdvqUis
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Plastic F ree Environment

Dr. U.S. Wasnik, HOD , gave brief introduction about the Extension activity of the
department

Hon’ble Principal Dr. R. S. Jaipurkar sir addressed to the students
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Report of the Activity
2020-21

Extension Activity: Plastic Free Environment

Title: Awareness about plastic bags pollution

Date : 28™ August 2021

Venue: Online Google Platform

Objectives of program  : To aware about polythene plastic bag pollution

Brief summary of the program: In the academic session 2020-21 due to
COVID-19 Pandemic situation extension activity program conducted on online
google platform dated 28" August 2021, Saturday at 2.00 pm.

Dr. Usha S. Wasnik shared ppt and focused on how plastic polythene bags
create pollution.

Speaker highlighted that the pollution in environment is very big problem for
human beings as well as animals, birds and sea creatures also. Human activities |
cause plastic pollution and is one of the most pressing environmental issue. |
Madam in her speech advised to avoid single use plastic, if you go for shopping

remember to take a cloth bag.
Dr. D.S. Hedaoo anchored the programme and ended by vote of thanks given by

Mr. Rahul P. Rahate

Number of beneficiaries : 14

Link :- httgs://meet.qooqle.com/rbd-tvno-kzd

b

Head
Deptt. of Chemistry
Arts,Science & Comm.College
chikhaldara

Acting Principal

Chikhaldara,Dist.Amravatl

Art,Science & Commarce College
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Sipna Shikshan Prasarak Mandal, Amravati

Arts, Science & Commerce College,
Chikhaldara pistt. Amravati

3 rd Cycle CGPA 2.77
Department of Chemistry
Extension Activity-
2020-21

" Plastic Free Environment"*
Organize Lecture On

Date :- 28th August 2021,
Saturday at 2.00 pm onwards

Live On Google Meet
Meeting Id :- https:/meet.google.com/rbd-tvno-kzd

Speaker
Dr. Usha S. Wasnik
Assistant Professor
HOD, Dept. of Chemistry

Mr. R. P. Rahate Dr. D. S. Hedaoo
Assistant Professor Assistant Professor

Dept. of Chemistry Dept. of Chemistry

21
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Aniket Sonparote

Anjali Jambekar

Ashvini Guhe

Bhushan Gahare

Dnyanendra Shamrao ...

kanchan Dhahikar

Komal Dahikar

Pragati hekade

Rahul Rahate

Sakshi Choudhary

Sakshi Pundkar

Usha Wasnik




Arts, Science & Commerce College, Chikhaldara
Department of Chemistry

2019-20
Plastic Free Environment

Title of program conducted : Information about Plastic pollution and awareness
Date of program : 14" September 2019
Objectives of program :  To inform about harm cause of plastic bags.

To aware about plastic bags pollution.

Number of beneficiaries : 55 Students

Brief summary of the program: In the academic year 2019-20 clippings on plastic bag
pollution shown to Chemistry students of college, dated 14™ Sep 2018 and aware them about
harm effect of plastic bags on environment. Dr. U. §. Wasnik, Head Department of Chemistry
gave important information about harm effects of plastic on human beings, animals and sea
creatures. Students of B. Sc II Aniket Sonaprote and Pravav Munde showed the demonstration
on making of paper bags by using old newpaper.

Ku. Samiksha Chorode anchored the program and Ku. Poonam Dukare ended it by vote of
thanks.

Students also took oath regarding say no to plastic bags.

wirred by Not
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Dr. U. S. Wasnik, Head, Department of Chemistry, addressed to the students
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Arts, Science & Commerce College, Chikhaldara
Department of Chemistry
Extension Activity

2018-19
One Day Workshop
on

Recycled Newspaper Bags

Title of program conducted : Recycled Newspaper Bags
Date of program : 17" December 2018
Objectives of program : To aware about plastic bag pollution.

Reuse of waste newspaper.

Number of beneficiaries : 95 students

Brief summary of the program: In the academic year 2018-19 one day workshop
on recycled newspaper bags organised for the students of chemistry under the
extension activity plastic free environment.

The sole reason of undertaking this workshop is to make students understand the
harm caused due to plastic bags and to encourage them to replace plastic bags with
paper bags.

In this workshop Dr. Ku. S.N. Gupta, Associate Professor, Department of Chemistry
Brijlal Biyani Science College, Amravati taught the students how to make paper bags
and different articles out of newspaper. The students learn how to make paper bags

from newspaper. Afterwards they signed with their name and their massage and

thereby spread the massage of say no to plastics.

In this workshop students not just learn the art of making paper bag, they also learn

the importance of recycling and how it can benefit for everyone.
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Dr. S. N. Gupta, Associate Professor, Brijlal Biyani Science College, Amravati addressed
to the students
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Students learn how to make newspaper bags
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Students of Chemistry Department
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Arts, Sci
enclc; & Commerce College, Chikhaldara
Cpartment of Chemistry

2017-18

Plastic Free Environment
Extension Activity Report

itle of program conducted : ) 4
Title of prog ucted : Information about Plastic pollution and awareness
Date of program t 9™ Sept. 2017

jectives of progr A
Obje program To inform about harm effect of plastic polythene bags.

To aware about plastic bags pollution.

Number of beneficiaries S5 Students

Brief summary of the program :

Departntlhent of chemistry organized Program on Plastic free Environment for students of B.Sc.,
dated 97 Sept. 2017, Saturday at time 10.30 to 11.30 am. in Seminar hall.

Dr. Ku U. S. Wasnik, Head and Assistant Professor , Dept. Of Chemistry share ppt

on plastic bag pollution. Aware the students about how plastic polythene bags polluted the air

when plastic bags burned they release toxic substances into air causing air pollution, also the

harmful effect of plastic bags on human beings, animals and whole environment.

At the end of program all the students took oath that they not to use plastic bags and

use only cotton bags & save earth.
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Sipna Shikshan Prasarak Mandal Amravati
Arts, Science & Comm. College Chikhaldara,

Dist. Amravati 444807
Ozone Day Celebration

Students Speech, Poster Competition on
Ozone Formation & Depletion

Submitted to:

Department of Environmental Science
Arts, Science & Comm. College Chikhaldara,
Dist. Amravati 444807

Academic Year 2018-19




Sipna Shikshan Prasarak Mandal Amravati
Arts , Science & Commerce College Chikhaldara
Dept. of Environmental Science

Ozone Day Celebration

Students Speech, Poster Competition on

Ozone Depletion
Date of Program:16" Sept 2018

Objectives: To create awareness among students and society for
Ozone layer protection and conservation.

To know about impacts of ozone depletion on Environment.

Number of participants : 25 students (B.Sc. I, II and III)
Environmental Science

Brief report

Ozone Day celebrationonl6™ Sept. 2018. The Department of
Environmental Science organized the awareness program for the
students of B. Sc. I , II and III. The department organized poster
competition, speech by the students on Ozone depletion and its
effectson Environmental parameters. B. Sc. II and III year students
were participated in speech. For poster competition 25 students were
participated, 3 students poster selected for 1%, 2" and 3" prize.

Time of Program —11.00 am to 2.00
PM Students participation : 38
Lecturer in charge —Prof. G.D. Muratkar
(Head Dept. of Environmental Science)
Chief Guest ~ :Prof. Anil F. Bobade,
In charge Principal,

Arts, Science & Commerce College, Chikhaldara.

Prof.V.S.Mangle— Environmental Science

PRINCIsAL

Am Scic~~e & Commaerce
"ouege. Chilshaldam
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OzoneDayCelebrationlmages:16"Sept2018

Programe conduction by student of
B. Sc. Part I11

Introductory speech by B. Sc. Part II
Students VrushaliTakarkhede

Posters bystudents

G. D. Mur. ;i

Pﬂﬂgl%AL )

Sclence & Commerce
ge, Chikhaldara
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“Ozone Day Celebration”

Students Speech , Poster Competition on
Ozone Formation & Depletion

Submitted to:

Dept. of Environmental Science
Arts, Science & Comm. College Chikhaldara,
Dist. Amravati 444807

Academic Year 2017 - 18
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Dept.of Environmental Science

OzoneDay Celebration

Students Speech , Poster Competition
onOzoneFormation & Depletion

DateofProgram :16"'Sept 2017

Objectives : To create awareness among students and society
forOzonelayer conservation.

Number of participants/ beneficiary:38 students( B. Sc. I, IT andIII)
EnvironmentalScience

Briefreport:(Context):

OzoneDaycelebrationon16™Sept.201 7.TheDepartmentofEnvironment
alScienceorganizedtheawarenessprogramforthestudents of B. Sc. I, II
and III. The department organized postercompetition, speech by the
students on Ozone depletion and its effectson Environmental
parameters. B. Sc. II  and III year  students
wereparticipatedinspeech.Forpostercompetition38studentswerepartici
pated,3studentsposterselected forl ,2and 3prize.

Time of visit— 11.00 am to 12 .0
amStudentsparticipation: 38

Lecturer in charge — Prof. G. D. Muratkar ( Head Dept.
ofEnvironmentalScience)

ChiefGuest:Mr. M. Thigle , ACF Chikhaldara.

Prof.V.S.Mangle-Environmental Science
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Extension Activity

Report on

“Census of Heritage Trees of
Chikhaldara Area”

Department of Environmental Science

Academic Year 2021-22



Extension Activity

Report on

Census of Heritage Trees of Chikhaldara Area
By:
Department of Environmental Science
Academic Year 2021-22

1. Title
Census of Heritage Trees of Chikhaldara Area

2. Goal / Objectives :

® To train college students for tree identification.

® To train college students for how to identify trees.

® To count the heritage trees of ChikhaldaraMuncipal Copuncil Area.
® To know the concept of Heritage trees.

* To know the criteria for heritage trees.

* Conservation of heritage trees by demarcation.

Participants in the field workshop

Sr. | Name of student Duration | Beneficiaries [ Beneficiary
No. | participated in Number
extension activity
1 Ku. Renuka M. Bharate | December CEO , Muncipal 02
M. Sc. Part II 2021 toMay | Council
Mr . C. M. Jambhekar 2022 Chikhaldfara ,

Dist. Amravati ,
Maharashtra State

2 Mr. SachinChawake December Nodal Officer Complete
Nodal Officer 2021 to May | Heritage tree population of
Heritage tree Census 2022 Census Chikhaldara hill

station

Concept

Chikhaldara Hill Station :Chikhaldara is 'Class C category’ ULB having Population less than
40,000. o As of 2011 records, the total population of Chikhaldara has reached 5158. A
decadal growth rate of about 9.49% was witnessed for a period between 2001 to 2011. Table
below shows the population growth trend of Chikhaldara, e As per census records, the
municipal area of Chikhaldara is approximately 3.94 Sq. Km i.e. 394 Hectare. Considering
the census data of 2011, the Population Density is approximately 13 Person per hectare. o

37



Significant floating population is witnessed in the town as Chikhaldara is famous hill station.
Although tourists come throughout the year with the peak in the month of July and August.
As per data available with ULB floating population is 1,66,890 in year 2017 and is at peak in
the month of July (30.473) and August (29,209). At per Census 2011, the town has 948
residential households / premises distributed into 18 wards  As per ULB records, about 569
Non-residential Premises are existing in the ULB jurisdiction. e The total road length in
Town is 24.5 km. Out of the total road lengths, 73.88 % roads are width more than 3.5m, 24.9
% roads are width less than 3.5m. About 81.63 % roads are pucca roads and remaining 17.14
% are kutcha in nature. ® The ULB currently produces total 0.74 MLD water. Out of the total
water produced, 0.25 MLD water comes from Ground water sources (34%) and 0.49 MLD
Water comes from Surface water sources (66 %).

What are heritage trees?

Heritage Trees are trees that have been formally recognized by City Council for their
unique size, age, historical or horticultural significance. Under the proposed amendment,
a tree with an estimated age of 50 years or more shall be defined as a heritage tree. It may
belong to specific species, which will be notified from time to time. Experts believe that in
addition to the age, the state climate change department (which will be implementing the
Tree Act), should also consider a tree’s rarity, its botanical, historical, religious, mythological
and cultural importance in defining a heritage tree. The local Tree Authority will have to
ensure tree census to be carried out every five years along with counting of heritage
trees.There are a range of criteria that designate a tree as a heritage tree. These attributes—
both material and non-material—makes the tree stand out. The material attributes could be
age or size of the tree. It could also be the result of the form or shape of the tree. Further, it
could be that the tree is a rare species or a tree at risk of being lost. The non-material criteria
relate to cultural and aesthetic aspects. It could be that the tree has a historical or cultural
association either with a person, an event or a place. It could also be a tree associated with
myth or folklore. A comprehensive definition of a heritage tree by Aird (2005) is given

below:

“A notable specimen because of its size, form, shape, beauty, age, color, rarity, genetic
constitution, or other distinctive features; a living relic that displays evidence of cultural
modification by native or non-native people, including strips of bark or knot-free wood
removed, test hole cut to determine soundness, furrows cut to collect pitch or sap, or
blazes to mark a trail; a prominent community landmark; a specimen associated with a
historic person, place, event or period; a representative of a crop grown by ancestors
and their successors that is at risk of disappearing from cultivation; a tree associated
with local folklore, myths, legends or traditions; a specimen identified by members of a
community as deserving heritage recognition.”

Under the proposed amendment, a tree with an estimated age of 50 years or more shall be
defined as a heritage tree. The Maharashtra government will make amendments to the
Maharashtra (Urban Areas) Protection and Preservation of Trees Act of 1975, to introduce
provisions for the protection of 'heritage trees',
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Many of the heritage trees especially the Ficus are keystone species in the environment. The
old trees serve as important roosting, nesting sites or as a food source for many species
of wildlife.

The major criteria for heritage tree designation are age, rarity, and size, as well as aesthetic,
botanical, ecological, and historical value. Heritage tree ordinances are developed to place
limits upon the removal of these trees.

Heritage trees in India

In Benglauru city, the capital of Karnataka, is situated a 150 feet tall New Caledonian
Pine or Cook Pine (also known in Asia as the Christmas tree) (Araucaria columnaris).

w

In Bengaluru is the DoddaAalada Mara or the Big Banyan (Ficusbenghalensis)

estimated to be around 400 years old and whose canopy supported by aerial roots

extends over 4 acres.

There are other famous banyans across the country such as the 550-year-old

banyan in the BalSamand Palace in the desert city of Jodhpur, Rajasthan, that has

a huge colony of bats roosting amongst its branches.

The banyan in Kolkata Botanical Garden, in Kolkata in West Bengal, with a

canopy extending across 4.67 acres, and the 450-year-old banyan in Chennai,

Tamil Nadu.

Another ancient banyan is found inside the Allahabad Fort and is protected by the
Indian Army. The tree is visited by hundreds of pilgrims during the KumbhMela,
which is held once in 12 years.

A tamarind tree in Gwalior, in the central Indian state of Madhya Pradesh, is
planted on the tomb of Tansen, the famous singer and one of the Jewels in the
court of emperor Akbar.

Tamarind stands in the premises of the Osmania General Hospital in Hyderabad,
Telangana, with a plaque that says, “This tree saved 150 lives”.

While Dehra Dun may still be a small town, heritage trees are also present in
crowded megacities such as Mumbai, the business capital of India and capital of
the Maharashtra state. Scattered across the city are around 120 baobabs
(Adansoniadigitata), African trees believed to have been brought to India a
thousand years ago by Abyssinian and Portuguese traders. These are extremely

[4 b~ 1
rar€ -green monuments’ and are classified as to be protected according to a tree
census conducted of trees in Mumbai,
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The Content

Heritage Troes are troes that have been formally recognized by City Council for their unique

stre, age, historical or horticultural significance,

Under the proposad amendment, a tree with an estimated age of 50 years or more shall be
definad as a heritage tree. The Maharashtma government will make amendments to the
Maharashtra (Urhan Arcas) Protection and Preservation of Trees Act of 1975, to introduce

provisions tor the protection of ‘heritage trees',

Many of the heritage troes especially the Ficus are keystone species in the environment. The
old trees serve as important roosting. nesting sites or as a food source for many species of
wildlife,

The major criteria for heritage tree designation are age, rarity, and size, as well as aesthetic,
botanical, ecological. and historical value. Heritage tree ordinances are developed to place
limits upon the removal of these trees.

Results of Extension activity:

Heritage Trees Age wise

Sr. Name of tree 30-60 | 60-80 | 80-100 | 100- 150- More
No. 150 200 | than 200
1 | Agathisrobusta 150
2 Pinusroxburgi 120
3 Arucariabidwai 200
4 Ficusbengalensis 100
5 Ficusreligiosa 75
6 Cactus tree 80-85 | 125
7 Toonaciliata 75
8 Acrocarpusfraxinifolius 80
9 Cupressussemipervense 120
10 Eucalyptus obliqua 100-
120
11 Mangiferaindica 75-80
12 FEugenia jambolana 75
3 Lagerstomiaparviflora | 55

14 Carveaarborea 50
15 Grewiarobusta 75
16 Coffeaarabica 150
17 Artocarpusheterophyllus 75
18 Mallotusphilipense 355

79 Spathodiacampanulata 65-70

20 | Terminaliabelerica 50 S0
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Heritage Trees Numbers in Chikhaldara Hill Station :

| Sr. ' Name of tree Number % Distribution
‘No. |
1 | Agathisrobusta 02 0.52
|2 | Pinusroxburgi | 08 2.10
'3 | Arucariabidwai 05 1.30
4 | Ficusbengalensis 09 2.36
5 | Ficusreligiosa 10 2.4
6 | Cactus tree | 01 0.26
\7 | Toonaciliata | 10 2.4
| 8 | Acrocarpusfraxinifolius | 70 18.56

9 | Cupressussemipervense | 10 2.4

10 | Eucalyptus obliqua 10 24

11 | Mangiferaindica 28 7.36

12 | Eugenia jambolana 55 14.47

13 | Lagerstomiaparviflora | 01 0.26

14 | Caryeaarborea 10 2.4

15 | Grewiarobusta 21 5.52

16 | Coffeaarabica 100 26.31

17 Artocarpusheterophvilus | 05 1.30

18 Mallotusphilipense 10 2.4

19 | Spathodiacampanulata | 02 0.52

20 Terminaliabelerica 10 2.4
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Heritage trees Native and Exotic trees %

Sr. No. | Native %  of  native | Exotic % of exotic | Remark
plants heritage trees heritage | heritage trees
number trees

1 | 011 35%
2 09 45% Exotic heritage trees %

50 . municipal carp
oration promotes
plantation of native trees
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Outcome of the Extension Activity

Heritage Trees are trees that have been formally recognized by City Council for their
unique size, age, historical or horticultural significance

Heritage trees are important, of course, for their biological value, but so also for their cultural

value. Heritage trees are historical art facts—connecting urban residents to the past and
providing a sense of belonging in cities.

Individual wise Heritage Tree Count of Municipal Council Chikhaldara

1 | Agathisrobusta Pine tree Forest garden
2 Pinusroxburgi Pine tree Forest garden
| 3 Arucariabidwai Khrismas tree | Forest garden
-4 Ficusbengalensis Wad Devi point , near forest rest house , Circuit
House , Tourism centre
) Ficusreligiosa Pimpal Back of police station
6 Cactus tree Cactus Forest rest house
7 Toonaciliata GorNeem Police station , green valley
8 Acrocarpusfraxinifolius Halige College campus Sipna
9 Cupressussemipervense Vidya Electric rest house , Forest Rest house
10 | Eucalyptus obliqua Nilgiri Back side of forest garden
11 Mangiferaindica Mango Circuit House
12 | Eugenia jambolana Jambhul HVPM Campus
13 | Lagerstomiaparviflora | Jarul Tracery office opposite side
14 | Caryeaarborea Kumbhi Rajakothi
15 | Grewiarobusta Silver oak Upper Platue
16 | Coffeaarabica Coffee Upper platue
17 | Artocarpusheterophyllus | Jackfruit Electricity rest house
18 | Mallotusphilipense Kumkum Upper platue college campus Sipna
19 | Spathodiacampanulata Aakasshevaga | Near ITI Colege
, Shankasur
20 | Terminaliabelerica behada Hariken point
21 | Old Phonix trees Shindi trees Opposite to police station
22 | Jarul tree Near treasury office
23 | Amaltash trees Cassia fistula | Wild distribution
24 | Pechis tree Peach Rare distribution Gawalipura
25 | Saitus bushes Wild fruit trees
26 | Old jambhul trees
27 Litchi tree Rare fruit tree of chikhaldara
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Recommendations to Muncipal Council Chikhaldara authorities
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Muncipal Council Chikhaldara authorities can prepare the strategy plan for
conservation of Heritage trees.
Strategy plan : Long term & short term plan for trees conservation.

Conservation of native trees.

To promote native trees and to avoid exotic trees to maintan local diversity.
Discussion in VrukshaPradhikaran Meeting regarding Heritage trees
conservation.

Conservation of old trees and to maintain their data.

To promote afforestation programme of native trees

Heritage Conservative Measure:

The Maharashtra government will make amendments to the Maharashtra (Urban Areas)
Protection and Preservation of Trees Act of 1975, to introduce provisions for the protection
of ‘heritage trees’. The Maharashtra Cabinet also green-lighted the formation of the
Maharashtra Tree Authority in local civic bodies and councils which will take all decisions

regarding the protection of trees.

Tree Authority formation

The amendments also make room for the formation of the Maharashtra State Tree Authority
and also tree authority in local civic bodies and councils.

The Tree Authority is tasked with “increasing the tree cover in urban areas and protecting the
existing ones.” Experts shall be a part of the local tree authority.

Their knowledge and expertise will form the basis of decisions taken up by the authority.
Ensure preparation of a tree plan and should aspire over the years to have 33 percent green
belt in their area.
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FHimRFHeritage Tree Census/@ifd- [p ¢ /2022 famid: -2.7-105/2022
Reference:- Letter:- fera/eacaaisraldi1/21-22 1§.31/12/2021

Letter of Completetion of Project on Census of Heritage Trees
of Chikhaldara

With the reference to above; reference it is to certify that, the Dept. of
Enviromental Science Arts, Science & Commrece College, Chikhaldara
completed the project works entitled “Census of Heritage Trees of
Municipal Council Chikhaldara and submitted the project report on
Dt.27.05.2022

Thanks for the co-operation & submission of Project. Especially
thanks to Mr.Gajanan Muratkar Sir (HOD. Dept of EVS)

2.
ﬁ\'&?\ﬁ%\ﬁﬁ\ //{(ﬁéﬂs/}zk

(Vijaya Rajendrasingh Somwanshi) (Sudhakar Panzade)
‘ President, Chief Officer,
Chikhaldara Municipal Council Chikhaldara Municipal Council

44



Extension Acvity Report

"Training to the Frontline staff of
Forest Department for
Grasslands Management in Protected

Areas"
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Extension Activity Report on Training to the Frontline
Forest Staff for Grasslands Management in Protected

1. Title

Areas of India

Training to the frontline forest staff for grasslands Management in Protected Areas of India
(Kawal Tiger Reserve, Tadoba Andhari Tiger Reserve, Satpuda, Kanha Tiger Reserve MP, Keoladev
National Park, Bharatpur, Rajasthan State, Pench Tiger reserve, MP, Melghat Tiger reserve,
Maharashtra State).

2. Goal

Participants in the field workshop

To train forest department frontline staff for grassland development and management in

Protected Areas of India.

To develop grazing habitat for herbivores in Protected Areas specially in Tiger Reserve,

Sanctuary and National park.

S Name of Protected Area Duration Beneficiaries Beneficiary
No. Number
1 Kawal Tiger 26 —27 May 45
Reserve Telangana 2022 DCF, Field
State Director, RFO,
Section officer, Bit
guard of tiger
reserve
2 Sanjay Gandhi November 2020 20
National Park, DCF, Field
Borivili (Mumbai) Director, RFO,
Section officer, Bit
guard of tiger
reserve
3 Tadoba Andhari Tiger DCF, Field 25
Reserve MS September Director, RFO,
2021 to June Section officer,
2022
( 10 months) Bit guard of tiger
reserve
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4 Satpuda Tiger Reserve MP 22-24 40
October 2021 | DCF, Field
Director, RFO,
June 2022 Section officer, Bit
guard of tiger
reserve
5 Simlipal Tiger reserve , 19 -20 March 22 30
Orisa DCF, Field
Director, RFO,
Section officer, Bit
guard of tiger
reserve
6 Pench Tiger Reserve DCF, Field 30
MP 25 September Director, RFO,
2021 Section officer, Bit
1-2 guard of tiger
November reserve
2021
7 Melghat Tiger 25
Reserve Maharashtra 27/8/ 21 DCF'_ RFO'_ _
State 28/10/21 Section offlcer, Bit
guard of tiger
14/11/21 reserve
8 22/02/ 22 DCF, RFO 45
Telangana State
Forest Academy
Telangana State
9 Achanakmar Tiger December 21 30
Reserve, DCF, Field
Chattisgarh State Director, RFO,
Section officer, Bit
guard of tiger
reserve
10 Simlipal April 2021 30
DCF, Field

Achanakmar Tiger
Reserve, Oresa

Director, RFO,
Section officer, Bit
guard of tiger
reserve
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Concept

Forest Ecosystem in Protected Areas shows distribution of grasslands, the % of forest should be 33%
and grasslands 7 % ; but recently grasslands areas are decreasing year by year due to invasion of
woody species and invasive weeds. Herbivores require grasslands for grazing, breeding, nesting,

hiding habitats for wild habitat management.

Grasses are annual, perennial, soft, course, palatable and non palatable. Grasslands are of
three types smaller, intermediate and taller. Soil present in forest ecosystem determines
composition of grasslands. Fodder value of grasses determined by chemicals, nutrients, fiber %
before and after flowering. Grasslands development and management in Protected Areas like
Tiger reserve, Sanctuary is important work and to train frontline staff is regular work from 2012.

To know the soil characters, profile for grassland development in naturalpastures,
degraded areas of forest and lantana removed areas for restoration ofgrasslands. To manage the
grazing, browsing, breeding, nesting habitats.

To train the frontline staff for

® Grasses, weeds and wild leguminous plants identification from forest areas.

® Eradication of weeds from grasses for habitat improvement.
®* Brushwood management.

®* Geo mapping of grasslands.

® Grasses seeds collection, storage and enrichment.

® Restoration of grasslands.

® Enrichment of grasslands.

* Wild legumes seeds addition in grasslands.

* Soft and course feeder herbivores habitat management.

® Ecological restoration of degraded areas by grasslands development.

The Context

The Protected Areas includes Tiger Reserves, National Parks, WildlifeSanctuaries, the
wildlife like Herbivores, Omnivores, Carnivores habited in theprotected areas. The grasses are the
producers, soil binders, provides chemical energyto the wildlife in the form of fodder species. The
protected areas forest are with 2-4.5% grasses naturally it should be 6 %- 7%. Now recently natural
grasslands and relocated areas of the Protected Areas are developing in to good grasslands for the
herbivores. Grasslands are the green ground cover of protected areas in forest. The grasses are
useful for grazing habitat of wildlife (Herbivores). The threats to the grasslands are soil degradation,
loss of soil moisture, leach out of nutrients of the soil, forests fires, weed infestation, woody species
encroachment, and change in grasslands Composition, exotic species and decrease in nutritive
value of the fodder grasses. The faculty member of the department of the college has the good
expertise in the grasses, weeds and forests flora identification and their nutritive values.
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The grassland management practices includes

1.
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To give the field training to the forests field staff in the natural grasslands and relocated areas
of the Protected Areas in each season of the year.

To know the exact area of grassland year wise by demarcation of grassland area by GPS.
Grasses identification training to field staff by local names and scientific names.

Weeds identification with local names and their flowering season.

Browsing species identification with local names.

Field training to collect the grasses seeds and wild legumes seeds.

Weed eradication programme two times in a year

Grasslands enrichment by seed broadcasting in May - June season.

Grasses biomass management practices in mosaic pattern.

. Wild fruit trees identification and addition in relocated areas.

. Complete training programmes are organized by the CCF & Field Director of the respective

Tiger Reserves in each season.

The practices in the field
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Grasses identification — October.

Weeds identification — August.

Wild leguminous plants identification —September.

Weeds uprooting three times in each year.

Grasses seeds collection — September to February.

Wild legumes seeds collection - November — December.

Grasses seeds addition in selected areas for grassland development.
Observation of grasslands.

To know the composition of grasslands.

. Brushwood management to reduce woodland.

. To prepare grassland management register.

The detailed reports of field workshops for frontline staff are attached in the extension activity

report with Text, Images with Geo-tag and appreciation letters.
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Results of Extension activity

e Capacity building of frontline staff of Protected Areas.

e Field interventions for habitat improvement in Protected Areas.
e E Herbarium of grasses and identification.

e Documentation of bench marks and results.

e Comparative analysis before and after work.

» Ecological restorations of grasslands.

e Improvement in wildlife habitat.
o Frontline staff get trained for grasslands management.
Forest Department in India actively participating in grasslands

management.

Date: 200427
Place : (/)V\JLM Db'q ‘_\—:Lw\i@ B

("% G.D. Muratkar)

v
p:l;cnPAL Grass Expert
i merce .
At smenc%ﬁift?a’?dara Assist Prof. & Head

Department of Environmental Science
Arts, Science & Commerce College, Chikhaldara,

Dist. Amravati.

Grassland Management Recommendations Report
Nauradehi Wildlife Sanctuary (M.P. State)

Date of Visit : July 2021 Observations

Nauradehi Wildlife Sanctuary, covering about 1,197 km? (462 sq mi), is the largest
wildlife sanctuary of Madhya Pradesh state in India. This wildlife sanctuary is a part of 5500 km? of
forested landscape. It is located in the centre of the state covering parts of Sagar, Damoh,
Narsinghpur and Raisen Districts. It is about 90 km from Jabalpur and about 56 km from Sagar.
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It is a potential site for the Cheetah Reintroduction in India. The cheetah prey density were
reasonable and based on current prey density the area could support about 25 cheetahs. 750 km?
area was recommended by relocation of 23 villages. After relocating the species, the site could
support over 50 cheetahs and Nauradehi could harbour over 70 individuals.

The wildlife refuge is divided into six ranges,
*  Mohli Range
* Singpur Range
« Jhapan Range
* SarraRange
+ D'Gaon Range

* Nauradehi Range

The flora consists of central Indian Monsoon forests, which include tropical dry deciduous
forest. Major trees found are teak, saja, dhawda, sal, tendu (Coromandel ebony), bhirra (East
Indian satinwood) and mahua. In March the deciduous trees begin to shed their leaves for a hot
summer season.

The sanctuary exists as fragmented patches of variable density forest. The sanctuary needs
more research and study of its habitats, flora, fauna and avi-fauna.

Grasses of Nauradehi WI Sanctuary

The grasslands are annual as well as perennial with taller and intermediate type. The soil
type with texture of clay, silt, loam with black and red colour. The grasses distribution : Themeda
guadrivalvis (BHOND Grass), Heteropogon contortus (Sukra Grass) , Dicanthium annulatum (Kandi
Grass) , Chloris barbata, Chloris Virgata (Gondali Grass) , Aristida funiculata (Khadda

Grass), Cynodon dactylon (Duba grass), Apluda mutica, Chrysopogon polyphyllus (Fulera),
Paspaladium flavedium, Setaria pumilla, Setaria verticellata, Setaria intermedia, Eragostis
tenella, Eragrostis pilosa, Eragrostis tenella, Ishaemum pilosum, Sehima nervosum, Themeda
triandra.

The grasses are annual as well perennial, palatable as well as non palatable.

Annual grasses

Themeda quadrivalvis , Setaria intermedia, Setaria verticellata, Setaria pumilla,
Dactyoleptium agypticum, Chloris barbata, Chloris virgata, Aristida funiculate , Eragrostris
tenella , E. unioloides etc.

Perennial Grasses

Dicanthium annulatum, D. caricosum, Cynodon dactylon, Vitiveria zizanioides ,
Saccharum spontanium , Iselima laxum , Coix aquatic.
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Palatable Grasses

Dicanthium annulatum, D. caricosum, Cynodon dactylon, Vitiveria zizanioides, Saccharum
spontanium, Iselima laxum, Themeda quadrivalvis , Setaria intermedia , Setaria verticellata ,
Setaria pumilla , Chloris barbata ,

Chloris virgate, Panicum , Elusine indica , Digitaria bicornis etc

Non Palatable grasses

Aristida funiculate , Aristida hystrax , Eragrostris tenella , E.
unioloides etc.

Weeds present in grasslands

Cassia tora, Alternanthera sessalis, Alternanthera pungens, Parthenium
hysterophorus , Xanthium strumium, All species of Sida — S. cordata , S acuta.

Wild Leguminous plants
Wild arhar (Atylosia cajanoides) , Wild mungo (Phaseolus radiates) , Indigofera all species.
Browsing Species

Bass (Dendrocalamus strictus), Cassis fistula, Oojenia spp., Bahunia all species,
Hardwicikia binnata etc.

Wild fruit trees
Ber, Awala, Behada, Jamun , Dyospyrus melanoxylon (Tendu) , all ficus spp . Mahua.etc

Importance of grasslands

® Grasses are dynamics, energetics.

® Soil moisture conservation.

®* Water conservation.

* Energy flow in ecosystem. |'—t‘-lood chain, food web.

® Ecological pyramids

® Habitat management — grazing , browsing , nesting , hidden etc

®* Ecosystem balance.

Grasslands Observations and Recommendations

Recommendations for each grass land of Relocated site A)

PIPLA

1. Weeds eradication in proper period. July , October and December.

2. The weed eradication should be before fruiting stages.
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3. To prepare one observation grasses plot in Badas areas by selecting proper area.
4. soil Moisture conservation work .... March- April.

5. Grasses seeds collection of palatable grasses...... Nov. - Dec.
B) VIINI Rehabilitated grassland area

1. PARTHENIUM HYSTEROPHORUS ( Congrass Grass ) eradication in proper period.

2. To manage the natural grasses areas like Cynodon barberi and Dicanthium caricosum,
Dicanthium annulatum by weed uprooting in suitable period.

3. Enrichment of perennial palatable grasses in July - August.
4. Grasses seed collection. next 4 days.

5. Addition of Bamboo rhizomes by proper planning.
C) RAMPURA

1. To maintain the natural grasses areas by uprooting of invasive weeds in proper period.
2. Parthenium and Sida cordata the dominant weeds shoula eradicate in next 3-5 years.

3. Management of Calotropies procera a woody species.
4

Bamboo rhizomes addition.... July - August.
D) KUSHYARI AREA

1. Weed eradication in proper way by scientific methodology.
2. Enumeration and propagation of browsing and fruit species from the total relocated area.
3. Grasses seeds collection for enrichment of good , palatable grasses as per soil suitability.

4. Parthenium management in proper period but in complete form.

E) NAURADEHI

1. Best grassland for spotted deer's because of plane areas and Cynodon, Dicanthium as
dominant grasses on large %.

To develop natural water body in grassland in saucer shaped manner.
Weeds Management in proper period.

Bamboo shoots/ rhizomes addition... July -August.

Management of uprooted weeds.

To develop one grasses seed / experimental plot.

N o ok~ N

To conserve and manage wild natural grasses
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Common recommendations for Nauradehi Wildlife Sanctuary
Grasslands Management

®* Conserve old grasslands by proper management interventions.
®* Weeds eradication before fruiting.
®* Uproot weeds along roadside as well as from inside grasslands.

* After weeds eradication — restoration by good grasses with suitable grasses.

®* Brushwood management in suitable season.

® Relief enclosures in grassland in rotational manner.

®* Concentrate on wild leguminous plants to maintain positive association and composition of
grasslands.

* Site specific interventions’ required. qldentify grasses with local names.

® Ecological restoration by grasses seeds.

®* Monitoring of grasslands season wise.

®* Documentation of management interventions.

® Training for frontline field staff 2 times per year. %eo—mapping of each grassland.
Grasslands Management Protocol for Protected Areas

Sr. No. Duration Intervention Remarks

1 March To know exact area of
grassland and invasive spp
invasion. brush woods
invasion

Geo mapping of grasslands with
display boards and well maintain

mgt intervention Register and map
of each grassland of selected sites for
grassland management

10




September

Grasslands types and composition
observation by frontline staff for
specific interventions

Taller. Smaller &
Intermediate grasslands for
Habitat Mgt.

September To know grasses palatability
Grasses identification with local names
in each locality by frontline staff
June — July Weeds identification with local names in
each locality by frontline staff
To know threats to grasslands
in the form of invasion in
grasslands of exotic species
August Wild leguminous plants identification

with local names in each locality by
frontline staff

Biological N- Faxators which
increases fodder value of
grasses and soil Chemical
Composition

11
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July — First Uprooting /Eradication of weeds from
Phase grasslands like Parthenium , Gajar Grass
, Cassia tora etc.

August or

September To increase utility index of

— Second grasslands by uprooting and

Phase restoration( Weeds Uprooting
before
Fruiting of weeds )

July Ecological Restoration after weeds

uprooting

Restoration by:

Grasses Seeds-grasses which
are palatable and useful for
Herbivores

Steps of Restoration a)

Site Selection

b) Uprooting of weeds
/ Lantana camara

C) Soil observation

12
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texture , Colour

d) Grasses Seeds
selection & broadcasting in

June, july n weeds uprooted
areas.

e) Or grasses slips
plantation select taller fodder
grasses in July and add in
Weeds uprooted or Lantana
removed areas.

Grasses Selection — Setaria,
Dicanthium,
Heteropogon , Chloris

, Themeda

13
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8 June -July Lantana/ weeds uprooted areas (
Site Selection): Ecological
Restoration by Grasses Bundles or
Pulas with grass seeds stage
® Selection of grasses
® Monitor fruiting Stage
® Cutting of grasses just near
ti seeds areas.
* Tight bundle
® Transport
® Add in selected sites in
February
® Observes results just after
rains
® After 15 days of rains
grasses seeds germination
® Serious monitoring by staff.
9 2 Years
Ecological restoration in weeds
/ lantana removal areas
10 September Browsing species identification by staff
Useful for browsing
herbivores like Gaur,
Sambars etc
11 December Wild fruit trees identification

Supplementary nutrition for
Herbivores

14
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12 Complete Site Specific
Year Interventions
Habitats Management
Interventions as per Wildlife movement
Distribution
13 August Inspection Path in Grasslands
Intensive observations and
management by
staff frontline guards
14 September to | Grasses Seeds Collection by
February Labours under supervision of
Guards./ Deputy Rangers
® Grasses Seeds collection
bags purchasing by RFO
®* Marker pens
® Diary field ®* GARASSES
SEEDS COLLECTION-
Setaria, Dicanthium ,
Chloris , Digitaria,
Themeda,
Heteropogon,
Chrysopogon etc
15 Grasses seeds drying

® Prepare wholes to seeds

collection bags

® Dry in direct sunlight for 10
days

15
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® Dry seeds in open condition
by covering seeds for 4
days

® Store with grasses names,
GPS, Dates labels.

16 May 25 to Enrichment of grasslands in selected
June 15 sites with protection and observations
Observe grasses seeds
germination after 12 days
under observation of guards
and its images in Notecam
17 May-June Fodder grasses standard grass plot/

Nursery to be prepared by Labours
under supervision of RFO

Steps

1. site selection
2. Grasses selection
3. Setaria , Dicanthium
, Chloris, Digitaria,
Themeda,
Heteropogon,

Chrysopogon etc 4.
Demarcation pf plots with

inspection path.

5. May 25 Grasses
broadcasting in selected

plots

6. Results observations.

16
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18

No ploughing in grasslands by
RFOs
Weeds % increases in

grasslands due to change in
soil texture

Grassland Management Recommendations Report
Satpuda Tiger Reserve

Date of Visit : 11,12 and 13 August 2021

Grasslands of Satpuda Tiger Reserve are with following observations

CHURNA RANGE (Churna, Jhalai, Ratibandar, Podar, Malni, Sakot, Khakrapura, Sakai)

Bori Range (Kakdi, Dhai, Bori, Bhadbhud and Janbh Grasslands)

Pachmarhi Subdivision (Rorighat, Kajari, Ghodanar & Badkachar)

Parsapani Buffer area Grassland Madhai Range Grasslands

All grasslands are of taller and intermediate type with dominance of Themeda (Ghuneri) or

Bhond and Sukra (Heteropogon), Dicanthium,

Digitaria. Soil red, black with clay, loam and sand.

Grasslands are of three types smaller, intermediate and taller.

Grasslands with annual and perennial — palatable and non palatable grasses.

Grasslands shows composition of wild leguminous plants like wild tuwar , wild mungo , wild
barbati, wild udad etc.

Grasslands are invaded by common weeds like Amaranthus, Parthenium, Sida cordifolia ,
Ageratum conyzoides etc.

Wild fruit trees are present in each grasslands.

Common palatable grasses observed are- Dicanthium annulatum (Kandi Grass), Dicanthium
caricosum (Badi Kandi), Dicanthium strictum (Kandi), Bothrichloa bladhi (Kandi or Marvel),
Bothrichloa tuberosa (Kandi), Bothrichloa pertusa (Kandi), Brachiaria mutica, B. ramose (Sama
Grass). Ban Bajara or Newari — Setaria pumilla, Themeda (Bhond or Ghuneri), Heteropogon
(Sukra), Saccharum (Kans grass), Cynodon (Duba), Eragrostris (Bhurbhusi), Iselima (Moshan or
Mushel Grass) etc.

Grasslands invaded by brush woods samples like Tectona, Chloroxylon Phoinix etc.
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Grasslands with more utility % - index.

® Grasslands are taller.
® Grasslands are amphi-terrestrial as well as terrestrial.

* Wildlife specially Herbivores with grazing and browsing habitat.

Three days workshop on grasslands management was organized for frontline staff. The
objectives of workshop are,

® Grasslands observation and to know its composition.

® @Grasses identification with local names , palatable , non palatable , annual , perennial grasses.
®* Weeds identification and uprooting techniques.

*  Wild leguminous plants identification.

® Grasses, wild leguminous plants seed collection.

® Identification of grazing and browsing species.

® Lantana invasion.

® Insitu conservation of leguminous plants present in grasslands.

® Enrichment of grasslands by grasses seed balls or by grasses slips.

®* Restoration after removal of Lantana and weeds by suitable grasses.

Churna Range Grasslands : (Churna, Jhalai, Ratibandar, Podar, Malni, Sakot, Khakrapura,
Sakai)

Recommendations : Identification of grasses, weeds, wild leguminous plants, browsing plants
species with local names by forest guards, deputy rangers and shramik staff in each season.

1. Weeds uprooting two — three times per year before fruiting with soil conservation—July to
September.

2. Grasses seeds collection per year in regular manner for enrichment of grasslands with suitable
grasses which are palatable.... November to February.

3. Wild leguminous plants identification.. August when flowering or fruiting
Field.

4. Grasses seeds collection in suitable time.
Seeds Collection --- Nov to Feb .

6. Restoration of grasslands after removal of Lantana or Weeds plants species in rainy season by
grasses slips or rhizomes to develop grassy patches with fodder grasses..... July — Aug.

7. Wild leguminous plants in situ conservation for seeds collection and propagation.

8. Management of resting habitats by uprooting weeds below the fruit trees or green shrubs.
18
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Special Remarks

* Jhalai : Weeds eradication and management , enrichment of grassland by grasses seeds or
grass pulas. Wild fruit trees conservation. Inspection path preparation. After removal of
Lantana restoration by good fodder grasses to reduce % of weeds and grasses % increase.

* Ratibandar : Weeds uprooting 3 times per year, Grasses seeds collection, wild legumes seeds
collection.

* Malini : Concentrate on weeds , water bodies , Moist habitat grasses.
* Kakdi : Training to new staff for grasslands management.

* Dhai : Good water bodies are created, enrich with bothriochloa and saccharum, dicanthium
and iselima grasses.

* Bori : Staff orientation two times per year. Weeds uprooting 3 times per year, brushwoods
management , Saccharum enrichment in progress.

* Rorighat : Weeds uprooting 3 times per year. Soil with low water holding capacity and
moisture don‘t burn grassland area in patches. Good increase in grassland area by removal of
lantana its appreciable.

* Kajari : Newly rehabilitated area. Concentrate on weeds uprooting and lantana eradication
and restoration by local fodder grasses.

* Badkachar : Good interventions by frontline staff in progressive manner, Weeds uprooting.

* Parasapan Buffer Area : Weeds uprooting before fruit formation. After removal of Lantana
restoration is essential by local native grasses.

Grasslands Management Plan for Protected Area

®* Geo-mapping of grasslands----March or April I%oil observation — colour, texture --- March

® Grasslands observation...Aug to October
Grasses identification at flowering stages with local names---Sept or October.

®* Weeds identification .... July
* Wild leguminous plants identification ...August

® Grasses herbarium preparation by frontline staff... Oct. or Nov
® Identification of grazing and browsing species

® Grasses restoration after removal of weeds or Lantana or any invasive spp.

® Grasses seeds collection .... Nov to Feb
® @Grasses seeds drying and storage

® Grasslands enrichment by observing wildlife movements in grasslands
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..... May last week or June first week

* Brushwood management to reduce woody species but unwanted with reference to site specific
interventions as per suitability except hidden habitat to save.

* Relief enclosures in grasslands.

®* Documentation of interventions in each season.

Grassland Management Recommendations Report Pench

Tiger Reserve (M.P. State)
Date of Visit : 30 & 31 July 2021

Grasslands of Pench are with following observations

1. Grasslands are of three types smaller, intermediate and taller.
2. Grasslands with annual and perennial — palatable and non palatable grasses.

3. Grasslands shows composition of wild leguminous plants like wild tuwar, wild mungo , wild
barbati etc

4. Grasslands are invaded by common weeds like Cassia tora , Parthenium, Sida cordifolia ,
Ageratum conyzoides etc 5. Wild fruit trees are present in each grasslands.

6. Common palatable grasses observed are- Dicanthium annulatum (Kandi Grass) , Dicanthium
caricosum (Badi Kandi), Dicanthium strictum

(Kandi), Bothrichloa bladhi (Kandi or Marvel), Bothrichloa tuberosa
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(Kandi), Bothrichloa pertusa (Kandi) , Brachiaria mutica , B. ramose (Sama Grass). Ban Bajara or
Newari — Setaria pumilla, Themeda (Bhond or Ghuneri ) , Heteropogon (Sukra),

Saccharum (Kans grass), Vitiveria (Khus), Cynodon (Duba) , Eragrostris (Bhurbhusi), Iselima
(Moshan or Mushel Grass ) etc

7. Grasslands invaded by brush woods samples like Tectona , Chloroxylon , Phoinix etc.
8. Grasslands with more utility % - index
9. Grasslands are amphi-terrestrial as well as terrestrial.

10.wildlife specially Herbivores with grazing and browsing habitat.

Pench Grassland with more palatable grasses

Two days workshop on grasslands management was organized for frontline staff. The
objectives of workshop are,

® Grasslands observation and to know its composition.

® Grasses identification with local names, palatable, non palatable, annual, perennial grasses.
Weeds identification and uprooting techniques.

Wild leguminous plants identification.

® Grasses, wild leguminous plants seed collection.

® Identification of grazing and browsing species.

® Aquatic fodder plant species.

® Insitu conservation of leguminous plants present in grasslands.

® Enrichment of grasslands by grasses seed balls or by grasses slips.

®* Restoration after removal of Lantana and weeds by suitable grasses.

Pench Mogli Wildlife Sanctuary, Karmazari Range Grasslands
Recommendations

1. Identification of grasses, weeds, wild leguminous plants, browsing plants species with local
names by forest guards , deputy rangers and shramik staff in each season .

2. Weeds uprooting two — three times per year before fruiting with soil conservation— July to
September.

3. Grasses seeds collection per year in regular manner for enrichment of grasslands with suitable
grasses which are palatable.... November to February.

4. wild leguminous plants identification.. August when flowering or fruiting
Grasses seeds collection in suitable time.

6. Seeds Collection --- Nov to Feb.
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7. Restoration of grasslands after removal of Lantana or Weeds plants species in rainy season by
grasses slips or rhizomes to develop grassy patches with fodder grasses..... July- Aug.

8. wild leguminous plants in situ conservation for seeds collection and propagation.

9. Management of resting habitats by uprooting weeds below the fruit trees or green shrubs.
Relief enclosures management

1. Relief enclosures for rest to soil and grasses flowering and fruiting.

2. After preparation of R. E. Pz select fodder grasses enrichment by seed balls or vegetative
propagation in July.

3. Weeds eradication before seed formation.

4. Management season wise up to seed formation and open in December.

Grasslands Management Plan for Protected Area

® Geo-mapping of grasslands----March or April I'—‘:l‘oil observation — colour, texture ---March
® Grasslands observation...Aug to October

® Grasses identification at flowering stages with local names---Sept or October.

* Weeds identification .... July

* Wild leguminous plants identification ...August

® Grasses herbarium preparation by frontline staff... Oct. or Nov
® Identification of grazing and browsing species

® Grasses restoration after removal of weeds or Lantana or any invasive spp.

® Grasses seeds collection ....Nov to Feb
® Grasses seeds drying and storage

® Grasslands enrichment by observing wildlife movements in grasslands.....May last week or June

first week

®* Brushwood management to reduce woody species but unwanted with reference to site specific
interventions as per suitability except hidden habitat to save.

¢ Relief enclosures in grasslands.

®* Documentation of interventions in each season.
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Grassland Management Recommendations Report

Tadoba Andhari Tiger Reserve
Date of Visit : 1t to 3" September 2021

Grasslands of Tadoba Andhari Tiger Reserve are of heterogeneous type with three types
of grasslands : Smaller, intermediate and taller grasslands with 70% palatable and 30% non
palatable grasses. The grasslands possesses 25% perennial palatable grasses and 45% annual
fodder grasses with browsing species. The grasslands also comprises few wild leguminous plants.
Most of the grasslands invaded by the weeds like Bhutganjya (Hyptis), Tarota (Cassia tora),
Congress grass (Parthenium), Sida cordata, Sida acuta, Corchorus etc weeds. Each grassland is with
water body. The management practices conducted by the field staff in last two months are,

Moharli, Palasgaon, Nawegaon, Pandharpauni, Jamni, Khatoda, Botezari, karwa range (
TATR) all Grassland area :

Observations

®* Weeds invasion along roadside area and inside the grasslands on large scale.
® Seeds of Setaria pumilla (Wild Bajara) developed in each grassland.

* Weeds like Bhutgangya (Hyptis saveolens) dominant in each grassland.

® Ageratum conyzoides weed common in grasslands.

® Palasghaon Grassland : 85 Hect.

* Palasgaon village rehabilitated in 2019, mostly all were paddy fields before rehabilitation, soil
fertile, grasses taller, intermediate, Iselima laxum, Digitaria abludens, Setaria pumilla,
Paspaladium, Themeda, Heteropogon grasses are distributed in complete grassland, weeds
invasion in more % in gaothan and other area of Palasgaon. Wild Leguminous plant Wild Tur (
Atylosia or Cajanus) is dominant. Bhutganjya, Sida weeds common in grassland.

Navegaon Grassland : 274 Hect area.

Observations

Largest grassland of TATR with 274 hect area.

Taller , intermediate grassland.

Grassland invaded by ranbhendi, weeds like Bhutganjya, Sida, Cassia tora etc.

Weeds invasion in boundaries of grasslands.

o &M 0D oE

Grasses : Themeda, Heteropogon, Dicanthium, Iselima, Ischemum, Cynodon, Digitaria,
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6
7
8.
9

Elusine, Chloris, Setaria etc.

Wild legumes : Ran Tur, Ran moog , Ran Barbati.
Wild fruit trees like Bor.
Brush woods invasion of Acacia.

Roadside grasses with more weeds.

10. wild tur dominant in grassland.

11. Dominant grasses are Themeda, Iselima, Heteropogon.

Recommendation’s

1.

© N o g bk~ wD

Weeds uprooting two times per year — July, September, before flowering, fruiting weeds to be
uprooted.

Brush woods management to reduce woody species but conserve fruit trees.
Uprooting of Bhendi plants from grasslands.

Prepare inspection path of standard size in each grassland.

To prepare grasses, wild legumes seed plot with demarcation.

Management of resting habitat.

Uprooting of Beshram plants.

After uprooting of unwanted non fodder weeds — Ecological Restoration by gawat pendi with
grasses seeds.

Restoration after removal of weeds by fodder grasses seeds

In next 20 days grass seeds collection is necessary.

Grasses selection for seed collection are Dicanthium annulatum, D. caricosum, D. tuberosum,
Themeda quadrivalvis, Iselima, Setaria.

Collection of wild leguminous seeds from 2" December to 28" December.

Jamni Grassland : 47 Hect
Observations

1.
2.

Smaller grassland suitable for spotted deers, black bucks .

Grasses distribution : Cynodon, Dicanthium, Setaria pumilla, Dicanthium annulatum, Iselima
prostratum, I. laxum, Chloris virgate, C. barbata, Elusine indica, Setaria italic, etc.

Weeds : Prthenium hysterophorus ( Gajar Gawat ) dominant weed, Sida, Hyptis , Cassia tora.
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4. Ornamental plants sadafuli.
5. Wild fruit trees present.
6. Water body present.

Recommendation’s

1. Weeds uprooting two times per year — July , September, before flowering , fruiting weeds to be
uprooted.

2. Brush woods management to reduce woody species but conserve fruit trees.
Uprooting of ornamental plants from grasslands.

4. prepare inspection path of standard size in each grassland. 5. To maintain pressure the grasses
of Jamni grasses — relief.

6. enclosure of 2 hectares size to be prepared, number two in jamni.

Kosenkar Grassland : 10 Hect
Observations

1. Oldest grassland with smaller and taller grasses.
2. Most of the grasses are palatable,

3. Wild fruit trees present

4. Brushwood infestation on large %

5. Grasses utility index good more than 70%.

Recommendation’s

1. Uproot weeds along roadside before fruiting. Weeds like Butganjya, Sida, Cassia tora.

2. Brushwood Management to reduce woody species.

Khatoda Grassland : 10 Hect.- Comp. No. 123

Recommondations

1. Weeds uprooting two times per year
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2. Brushwood management

One of the best grassland of TATR, Conserve old grasslands from woody plant species and

invasive weeds.

Kolasa Range Grasslands

Roadside Grassland towards Botezari road : 11 Hect.
Observations

1.

Roadside taller grassland with dominant grasses like Themeda, Heteropogon, Dicanthium,
Setaria.

2. Grassland invaded by exotics like Stylosanthes hammata.
3. Wild legumes in good %

4. Brushwood invasion in grassland.

Recommendation’s

1. weeds uprooting two times per year.

2. Uprooting of exotic species — Stylo

3. Brushwood management

4. Conserve wild leguminous plants.

Botezari Grassland : 37 Hect.
Observations

o 00~ w0 DN E

Larger grassland with smaller and taller grasses like Saccharum spontanium( Padyal Gawat)
Grasses : Durwa Gawat, Dicanthium, Iselima, Ran bajara, Ghonyad, Kusali

Weeds: Bhutganjya, Kena, Adhada, Tarota, Gajargawat in Gawathan area of 4.5 Hectares.
Ploughing in 2,5 hect area where Cynodon (Durva ) grass was present.

Enclosure for spotted deers prepared in which high % of weeds and taller grasses are present.

2, 5 hectares cynodon grass was present but due to ploughing weeds are infested in deers
enclosure.
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Recommendation’s

2
3
4.
S)
6
7

For spotted deer’s they require smaller, palatable nutritive grasses with 20% taller grasses and
green bushes for resting habitat.

Wild fruit trees

Browsing bushes wild.

There should not be ploughing in Protected Areas.

Weeds uprooting and restoration by Cynodon , Dicanthium , Ranbajara, Kodo , Ravi gawat
For spotted deers develop suitable grassland in enclosure.

Uproot weeds from gaothan area

Common recommendations for TATR Grasslands Management

N o a0 bk~ w NP

©

10.
11.
12.

14,
15.
16.

Conserve old grasslands by proper management interventions

Weeds eradication before fruiting

Uproot weeds along roadside as well as from inside grasslands

After weeds eradication — restoration by good grasses with suitable grasses.
Brushwood management in suitable season

Jamani relief enclosures in grassland in rotational manner

Concentrate on wild leguminous plants to maintain positive association and composition of
grasslands

Site specific interventions’ required
Identify grasses with local names
Ecological restoration by grasses seeds
Monitoring of grasslands season wise

Documentation of management interventions 13. Training for frontline field staff 2 times per
year.

Palasgaon grassland with proper inputs.
Botezari don‘t plough, select suitable grassland for rescue of spotted deers.

Geo-mapping of each grassland
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Grasslands Management Protocol in Protected Areas

Season for
Sr management Intervention for grassland
No. Inputs mgt Remark
1 April -May Geo mapping of grassland
To know exact area of
grassland
2 May Soil texture observation
Soil suitability for
Grasses
3 September
Grasses identification with
local names
4 August
Weeds identification with
local names
5 |Julyand Weeds uprooting
September
Weeds uprooting before
fruiting
6 September to Grasses seeds collection
February
Grasslands
Enrichment
7

25th May to 10
June

Enrichment of grasslands

June —July

Brushwood management
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9 | June
Lantana uprooting and
restoratins by seeds or grass
rhizomes
10 | Sept—Oct.
Taller grasses biomass
management in mosaic
pattern
11 | September
To know utility index of
grasses
12 | September N- Fixators
Wild leguminous plants
identification
13 | December Wild legumes seeds
collection
Increase good associates of
grasses
14 Documentation of inputs

Complete year

Date
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Legend

B Grass Land
Core Range
Karwa Range
Kolara Range
Kolsa Range
Moharli Range
Tadoba Range

Rampur Grass Land
Kosekanar Grass Land
Kolara Range- Total
Navegaon Grass Land

8 Part- 2

9 Tadoba beat C.No. 90
10 |Ghosari Beat C.No. 114

11 |Khatoda Grass Land
Tadoba Range- Total

12 |Palsgaon C.No. 128

13 |Palasgaon Grass Land

14 [Ashtkoni C.No. 146

15 |Andhari C.No. 150

16 |Andhari C.No. 151

17 |Girghat C.No. 157

18 |Girghat C.No. 157

19 Girghat C.No.158

20 |Girghat C.No.15

21 |Girghat C.No.15
Moharli Range- Total

22 [Karwa-1l C.No. 251
23 | Anandgaon C.No. 254
24 |Piparheti-Il C.No. 260

- |Pandharwani C.No. 267
25

26 |Rantalodhi-I C.No.284
27 |Sukadi Bodi G. Land
28 |Zinganat-1 C.No. 299
Karwa Range- Total
29 |Botezari Grass Land
30 | Kohapari C.No.311
31 |Fulzari Lake G. Land
32 |Panghat Hut Road
33 |Belan Square C.No.342
Kolsa Range- Total
Grand - Total

Area

235 Ha.

30 Ha.
10 Ha,
8 Ha.
47 Ha.
12 Ha.
10 Ha,

352 Ha.

40 Ha.

33 Ha.
17 Ha.

10 Ha.

100 Ha.

10 Ha.
85 Ha,
20 Ha.
10 Ha.
7 Ha.
13 Ha.
11 Ha
2 Ha,
12 Ha.
20 Ha.

190 Ha.

10 Ha.
10 Ha.
15 Ha.

5 Ha.

7 Ha.
10 Ha.
20 Ha.

146 Ha.

41 Ha.
11 Ha.
5 Ha.
6 Ha.
6 Ha.
69 Ha.

857 Ha.

Grassland Management Recommendations Report

Tadoba Andhari Tiger Reserve
Date of Visit : 7" and 8" May 2022

Actual
work done
235 Ha.
30 Ha.
10 Ha.
8 Ha.
47 Ha.
12 Ha.
10 Ha.
352 Ha.
34 Ha.

33 Ha,
17 Ha
10 Ha.
94 Ha.
10 Ha.
85 Ha.
20 Ha.
10 Ha.
7 Ha.
13 Ha.
11 Ha,
2 Ha.
12 Ha.
20 Ha.
190 Ha.

32 Ha.

32 Ha.

32.50 Ha.

32.50 Ha.
700.5 Ha.

Grassland Management observations in Tadoba Andhari Tiger Reserve Grasslands of
Tadoba Andhari Tiger Reserve are of heterogeneous type with three types of grasslands :
Smaller, intermediate and taller grasslands with 70% palatable and 30% non palatable grasses.
The grasslands possesses25% perennial palatable grasses and 45% annual fodder grasses with
browsing species. The grasslands also comprises few wild leguminous plants. Most of the
grasslands invaded by the weeds like Bhutganjya (Hyptis), Tarota (Cassia tora), Congress grass

(Parthenium), Sidacordata, Sidaacuta , Corchorusetc weeds.Each grassland is with water body.The

management practices conducted by the field staff in last two months are,

Moharli, Palasgaon, Nawegaon, Pandharpauni, Jamni, Khatoda, Botezari , karwa

range ( TATR) all Grassland area :

Observations

®* Weeds invasion along roadside area and inside the grasslands on large scale.

® Seeds of Setariapumilla (Wild Bajara) developed in each grassland R/eeds like Bhutgangya

(Hyptissaveolens) dominant in each grassland. ® Ageratum conyzoides weed common in

grasslands
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Palasghaon Grassland : 85 Hect.

Palasgaon village rehabilitated in 2019, mostly all were paddy fields before
rehabilitation, soil fertile, grasses taller, intermediate, Iselimalaxum, Digitariaabludens,
Setariapumilla, Paspaladium, Themeda, Heteropogon grasses are distributed in complete
grassland, weeds invasion in more % in gaothan and other area of Palasgaon. Wild Leguminous
plant Wild Tur (Atylosia or Cajanus) is dominant. Bhutganjya, Sida weeds common in grassland.
Recommendations

1. Brushwood management

2. weeds uprooting from gaothan area. 3. Enrichment in next two

years continuously.

Navegaon Grassland : 274 Hect area

1. Largest grassland of TATR with 274 hect area.

2. Taller, intermediate grassland

3. Grassland invaded by ranbhendi , weeds like Bhutganjya, Sida , Cassia tora etc.
4. Weeds invasion in boundaries of grasslands
5

Grasses : Themeda, Heteropogon, Dicanthium, Iselima, Ischemum, Cynodon, Digitaria,
Elusine, Chloris, Setaria

6. wild legumes : Ran Tur , Ran moog, Ran Barbati
7. Wild fruit trees like Bor

8. Brush woods invasion of Acacia

9. Roadside grasses with more weeds

10.wild tur dominant in grassland

11.pominant grasses are Themeda, Iselima, Heteropogon

Recommendation’s

®* Weeds uprooting two times per year — July , September, before flowering , fruiting weeds to be
uprooted.

® Brush woods management to reduce woody species but conserve fruit trees.

®* Prepare inspection path of standard size in each grasslandDTo prepare grasses, wild legumes
seed plot with demarcation.

®* Management of resting habitat

31

75



* After uprooting of unwanted non fodder weeds — Ecological Restoration by gawatpendi with
grasses seeds.

Restoration after removal of weeds by fodder grasses seeds

® In next 20 days grass seeds collection is necessary.

® Grasses selection for seed collection are Dicanthium annulatum,
D. caricosum, D. tuberosum, Themedaquadrivalvis, Iselima, Setaria.

*  Collection of wild leguminous seeds from 2nd December to 28" December.

Jamni Grassland : 47Hect Observations

1. Smaller grassland suitable for spotted deers, black bucks

2. Grasses distribution : Cynodon, Dicanthium,  Setariapumilla,
Dicanthiumannulatum, Iselimaprostratum . I. laxum, Chloris virgate, C. barbata, Elusineindica,
Setaria italic, etc

3. Weeds : Parthenium hysterophorus (Gajar Gawat) dominant weed, Sida, Hyptis, Cassia tora 4.
Ornamental plants sadafuli

5. Wild fruit trees present.

6. Water body present.

Recommendation’s

®* Weeds uprooting two times per year — July , September, before flowering , fruiting weeds to be
uprooted

®* Brush woods management to reduce woody species but conserve fruit trees

¢ Uprooting of ornamental plants from grasslands.
®* Prepare inspection path of standard size in each grassland

®* To maintain pressure the grasses of Jamni grasses — relief enclosure of 2 hectares size to be
prepared, number two in jamni.

Kosenkar Grassland : 10Hect Observations

1. Oldest grassland with smaller and taller grasses.
2. Most of the grasses are palatable.

3. Wild fruit trees present
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4.

Brushwood infestation on large %

5. Grasses utility index good more than 70%.

Recommendation’s

1. Uproot weeds along roadside before fruiting. Weeds like Butganjya, Sida, Cassiatora.
2. Brushwood Management to reduce woody species.

Khatoda Grassland : 10 Hect.- ssland towards Botezariroad :

Hect.
Observations

o &~ D oE

Roadside taller grassland with dominant grasses like Themeda,
Heteropogon, Dicanthium , Setaria

Grassland invaded by exotics like Stylosantheshammata.

Wild legumes in good %

Brushwood invasion in grassland.

Recommendation’s

1
2
3.
4

. Weeds uprooting two times per year.

Uprooting of exotic species — Stylo

Brushwood management

. Conserve wild leguminous plants.

Buffer Area grassland Restoration : 10 Hect. Enclosure plot

Observations

1. Grassland with smaller and taller grasses , Weeds , Brushwoods
2. Grasses : Dicanthium, Ran bajara, Ghonyad , Kusali
Recommendation’s

11

1. For spotted deer‘s they require smaller, palatable nutritive grasses with 20% taller grasses and

2.

green bushes for resting habitat.

Wild fruit trees
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3.
4.
5.

Browsing bushes wild.
There should not be ploughing in Protected Areas.

Weeds uprooting and restoration by Chrysopogon, Dicanthium , Ranbajara, Ravi gawat

Recommendations for grasslands management in weeds infested
areas

Soil parameters observations of each grassland with reference to texture, ph and color.

Weeds identification : annual or perennial weeds 0 Selection of grasslands restoration
methods.

Selection of proper grasses species for restoration of weeds.
Addition of grasses seeds ......May 25th to 10th June
Addition of grasses bundles with mature grasses seeds....... December — January

Grasses species selection — Heteropogon , Chrysopogon , Bothriochloa ,DSetaria , Dicanhium
and wild legume seeds.

Observations and monitoring of grasses seeds germination.

Maintance of grasslands management register.

Common recommendations for TATR Grasslands Management

N o g bk~ wbhPE

oo

10.
11.
12,

14,

Conserve old grasslands by proper management interventions

Weeds eradication before fruiting

Uproot weeds along roadside as well as from inside grasslands

After weeds eradication — restoration by good grasses with suitable grasses.
Brushwood management in suitable season

Jamani relief enclosures in grassland in rotational manner

Concentrate on wild leguminous plants to maintain positive association and composition of
grasslands

Site specific interventions’ required
Identify grasses with local names
Ecological restoration by grasses seeds
Monitoring of grasslands season wise

Documentation of management interventions 13. Training for frontline field staff 2 times per
year.

Palasgaon grassland with proper inputs.
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15. Geo-mapping of each grassland.

Grassland Management Recommendations Report

Bharatpur Bird Sanctuary (Rajasthan)
Date of visit : 31% March to 1%t April 2022

Grassland Management observations in Keoladeo National Park

Keoladeo National Park, Rajasthan which is named after a Shiva temple located at the
center of the Park. It was earlier known as —Ghana||, meaning dense forest. This national park is
also popularly known as _Bharatpur Bird Sanctuary’. The forest block is named as _Ghana
Kevladev’ in land records. Keoladeo National Park lies at the confluence of the Gambhiri and
Banganga rivers in Bharatpur district of Rajasthan. Its approximate latitudinal and longitudinal

extent are - 2707 dé NU27 12 &b Nthnd¥77 29 05 EJ 7113 B9 E reddectively]

This Protected Area traditionally has been divided into 24 administrative blocks
(demarcated by roads and dykes) for administrative convenience. The composite unit is
demarcated by a boundary wall on all sides. The entire park of 28.73 km2 was divided into various
blocks.

Wetland Zone -835 hectare
Grassland zone — 923 hectare

Woodland zone — 1062 hectare

Sr. No. Zones Area (Hectares) Type
1 45.85 Woodland
Zone 1 A-
1
2 A-2 12.82 Wetland
3 B-1 89.68 Woodland
4 B-2 35.64 Wetland
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5 C 38.57 Woodland
6 D 124.56 Wetland
7 E-1 128.56 Wetland
8 E-2 31.41 Woodland
9 F-1/01 43.98 Wetland
10 F-1/02 95.59 Woodland
11
F-2/01, Wetland
59.97
F-2/02 Woodland
31.2651.61
F3 Grassland
29.31
F4 Grassland
12 Grassland
G1 175.39 Grassland
G2 124.65 Grassland 86.07
G3 Grassland
G4 134.84 Grassland
13 H 58.84 Grassland
14 [ 161.85 Woodland Woodland
15 J-1,J2 K- Woodland
147.82 Woodland, 61.26
K-24, Woodland,
02 01 120.63 Wetland
61.42 Woodland
16 K-03 22.29 Grassland
17 L-1/01 31.75 Woodland
18 L-1/02 238.61 Wetland
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19 L-1/03 24.08 Woodland
20 L-2/01 96.34 Woodland
21 L-2/02 36.41 Grassland
22 L-2/03 24.41 Woodland
23

M-1 , M- 141.2 Grassland,

2 63.34 Grassland
24 N-1 30.77 Woodland
25 N-2 42.51 Wetland
26 0-1 100.97 Woodland
27 0-2 27.85 Wetland Total Area - 2832.11

Grasslands of are Keoladeo National Park of heterogeneous type with three types of
grasslands : Smaller grasslands with wetlands, intermediate grasslands with fodder grasses,
weeds and Prosopis, Parthenium, Cassia tora weeds and Woodland grasslands with 70%
palatable and 30% non palatable grasses and prosopis invasive wood shrub species. The
grasslands possesses55% perennial palatable grasses and 45% annual fodder grasses with
browsing species. The grasslands also comprises few wild leguminous plants. Most of the
grasslands invaded by the weeds Tarota (Cassia tora), Congress grass (Parthenium), Sidacordata,
Sidaacuta . Each grassland is with water body.The management practices conducted by the field
staff regularly are 1) weeds eradication 2) Prosopis removal, 3) Habitat improvement intervention
— burning of grasses.

Grassland Zones blocks Current Vegetation Habitat and Wildlife
F-3 : Shrub Savanna with some tree groves like KadamKunj Heavily infested with Prosopisjuliflora

F-4 : Shrub Savanna with some tree groves like KadamKunj.
G-1 : Grass Savanna with mainly Vetiveria and Daab grass, Daab grass is dominating.

G-2 . Grass Savanna with mainly Vetiveria and Daab grass Daab grass is dominating. There are
clearsigns of ecological succession. Herbivores like spotted deer

G-3 : Shrub Savanna (grasses Start to give to shrubs as we walk towards wetland area) Daab grass
is dominating.. There are clearsigns of ecological succession.

G-4 : Shrub Savanna Daab grass is dominating. Khus grass has been reduced substantially. There
are clearsigns of ecological succession.

H Semi : woodland kind of ecosystem. Heavy infestation of

37

81



Prosopisjuliflora

K-3 : Low Grasslands with Scattered Trees and Shrubs Recent removal of Prosopisjuliflora in this
block has resulted in return of grasses.

L-2/03 : Low Grasslands with Scattered Trees and Shrubs Heavy infestation of Prosopisjuliflora
M1 : Shrub Savanna and also contains old plantation blocks Heavy infestation of Prosopisjuliflora.

M2 : Shrub Savanna and also contains old plantation blocks Heavy infestation of Prosopisjuliflora
Need mechanical removal.

MAP of KNP

Ghasola .

Barso

Malanh

Jatoli &
Legend

Nature Trails

Visitor Centre
To Jaipur

Dykes
To Agra

— Canal
National Park Boundary

MAIN GATE
Bharatpur city

Wetland Area

e Road
Village

Forest Department Office %
<

In the field workshop following sites are observed for grasslands management and
recommendations.

Sr. | Block

Observations Recommendations Remarks
No. | /zone
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G2

* 124 Hect. (10 hect.

)

¢ Weeds infestation
¢ Brushwoods

invasion

* Homogenious

grasses
composition.

» Weeds uprooting 2
times per year- July
&October.

» Taller, perennial
palatable grasses
needs biomass
management in
mosaic pattern.

» Resting habitat
intervention
required.

» Enrichment of
native fodder
grasses in
MaylJune.

» Avoid cool burning.

» Mapping of
grassland every 2
years , polygon.

» Fire line
preparation

» Grasslands
management
register with all
interventions
every season of
year.

= Avoid ploughing in
grasslands.

= Avoid burning of
grasses.

= Brushwoods,
invasive species
management and
rastorations by
fodder native
grasses.

Gl

1) 50 Hectares

2) Weeds infestation

3) Brush woods
invasion

4) Taller, perennial
grass composition

5) Homogeneous
grasses

» Weeds uprooting 2
times per year- July
&October.

» Taller, perennial
palatable grasses
needs biomass
management in
mosaic pattern in
October..

» Resting habitat
intervention
required.

» Enrichment of
native rhizomatous

= Needs grasses seeds
collection, collect
baseline data of 10
years back / old.

= Enrichment of
grassland is most
important
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fodder grasses in
May-June..

» Mapping of
grassland every 2
years, polygon.

» Grasslands
management
register with all
interventions
every season of
year

L2
block

v’ Soil black, fertile,
good soil for
grasslands
restoration.

v/ Weeds invasion

v’ Uprooting of
Prosopis
completed last
year.

v’ Local fodder
grasses
regeneration
observed.

1) Weeds uprooting 2
times per year.

2)Newly coming
Prosopis removal.

3)01 hectare grasses
plot development
selection of local
grasses.

4)Control the growh
of Dabb grass by
CCT

5)Enrichment of
grassland by
grasses seeds
broadcasting in
May - June

Select local grasses-
Dicanthium ,Chloris
, Panicum,
Paspalum,
Cynodon all grasses
are palatable &
Native.
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C 1) 44 Hectare area v’ Prosopis removal Grasslands

2) Weeds infestation &restoration by management
3) Brush woods palatable Ioca.I register \{vith all
invasion in grasses selection. interventions
grassland block ¥ Enrichment of every season of
4) Prosopis uprooted grassland by year
grasses seeds Select local grasses-
broadcasting in Dicanthium ,Chloris
May —June , Panicum,
v'Weeds uprooting 2 | Paspalum,
times per year. Cynodon all grasses
v Grasslands are palatable &
management Native.

register with all
interventions

every season of
year

/ .
Lw 1) 24 hectare Prosopis removal

block ) ) &restoration by
2) Weeds infestation
palatable local

3) Brush woods grasses selection.
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invasion in
grassland block

4) Prosopis uprooted

v Enrichment of
grassland by grasses
seeds broadcasting
in May —June

v'Weeds uprooting 2
times per year.

v'Grasslands
management
register with all
interventions
every season of
year

Block

1) 204 hectare area
2) Weeds infestation

3) Brush woods
invasion in
grassland block

4) Prosopis uprooted

v’ Prosopis removal
&restoration by
palatable local
grasses selection.

v Enrichment of
grassland by grasses
seeds broadcasting
in May —June

v'Weeds uprooting 2
times per year.

v'Grasslands
management
register with all
interventions
every season of
year

4 Enrichment of
grassland by grasses
seeds broadcasting
in May —June

Common recommendations for Grasslands Management

S O A

grasslands.

Weeds eradication before fruiting.

Conserve old grasslands by proper management interventions.

Uproot weeds along roadside as well as from inside grasslands.

Brushwood management in suitable season

After weeds eradication — restoration by good grasses with suitable grasses.

Concentrate on wild leguminous plants to maintain positive association and composition of
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10.
11.
12.
13.

Site specific interventions’ required.
Identify grasses with local names.
Ecological restoration by grasses seeds.
Monitoring of grasslands season wise.

Documentation of management interventions .

Training for frontline field staff 2 times per year.

Geo-mapping of each grassland.
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Grassland Management Recommendations Report

Kailadevi Wildlife Sanctuary (Rajasthan State )
Date of Visit : 30 March 2022

Grassland Management observations in Kailadevi Wildlife Sanctuary

Grasslands of Kailadevi Wildlife Sanctuary are of heterogeneous type with two types of
grasslands : Smaller, intermediate grasslands with 70% nonpalatable and 30% palatable
grasses. The grasslands possesses15% perennial palatable grasses and 45% annual fodder grasses
with browsing species Dhok (Anagoeisis pendula) and Acacia species. The grasslands
comprisesvery few wild leguminous plants. Most of the grasslands invaded by the weeds
utganjya (Hyptis), Tarota (Cassia tora), Congress grass (Parthenium), weeds. Each
grassland invaded with Prosopisjuliflora an invasive species.

Landscape and Topography

Soil with red sandy clay and loam, soil with low water holding capacity , undulating part
with clay al lower side and rocky strata at upper surface. Rainfall very low in rainy season ,
humidity percentage low , wind speed moderate to high . Observed grasslands sites
Marmada Rehabiliated village
Retir kurtikarasta
Kalakhetamphiterrestrial grassland

Natural grassy patches along roadside

Maysura fall road- smaller grassy patch of 2-5 hectare

o 0k~ w NP

Chidki Naroli plantation C And D with area of 100 hectare

Marmada Rehabiliated village
Observations

® Rehabiliated village under process, after rehabilitation the cultivated lands are the good source
of grassland development, natural stony or pathhar walls protection are present or each
cultivated plot is protected by protection wall prepared from stones.

® Parthenium a weed common in grasslandsEI

Area to develop in grasslands Grassland : 50Hect.
* Water body present.
® Soil red , sandy with 45 % clay.
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®* Marmada village cultivated lands Grassland :2 74 Hect area
® Llargest grassland of anthropogenic grassland (Marmada) of Kailadevi Wildlife Sanctuary.
* Taller, intermediate grassland

® Grasses : Themeda, Heteropogon, Dicanthium, Iselima, Ischemum, Cynodon, Digitaria,Elusine,
Chloris, Setariaetc

* Wild fruit trees like Ber

® Browsing species of Acacia

®* Roadside grasses

* Wild tur dominant in grassland

®* Dominant grasses are Themeda, Ischemum, Dicanthium, cynodon, Apluda, Heteropogon

Recommendation’s

®* Weeds uprooting two times per year — September and October before flowering, fruiting
weeds to be uprooted

® Brush woods management to reduce woody species but conserve fruit trees

® Prepare inspection path of standard size in each grassland
®* Management of resting habitat

® After uprooting of unwanted non fodder weeds — Ecological Restoration by grasses
seedsDicanthium , Heteropogon , Cynodon , Digitaria , Apluda.

® 5-7 kg grasses seeds per hectare in first year, 4-5 kg grasses seeds in second year and 2-3 kg
grasses seeds in third year.

® Grasses seeds enrichment period may last week to june second week.

® Grasses selection for seed collection areDicanthiumannulatum, D. caricosum, D. tuberosum,
Themedaquadrivalvis, Iselima, Setaria.

Area of grassland- 10-25 hectare with good potential of grassland and
browsing species.
Observations

* Smaller grassland suitable for spotted deers, black bucks and chinkara

® Grasses distribution:  Cynodon, Dicanthium, Setariapumilla,
Dicanthiumannulatum, , C. barbata, Elusineindica, Setariaitalica , etc Weeds :

Prtheniumhysterophorusdominant weed, Cassia tora Qwild fruit trees present. 98il red
sandy
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Recommendation’s

Weeds uprooting two times per year — July , September, before flowering, fruiting weeds to be
uprooted

Brush woods management to reduce woody species but conserve fruit trees

Soil erosion control by soil practices

To maintain domesticities grazing pressure the — relief enclosure of 2 hectares size to be
prepared, number two - four.

Enrichment of grasses every year in month of may — june.

Observations and monitoring of grasslands.

Chidki Naroli plantation C And D with area of 100 hectare

Observations

7.

S O

Grassland in plantation with smaller and taller grasses.
Most of the grasses are palatable,

Wild fruit trees present

Brushwood infestation on large %

Grasses utility index good more than 70%.

About 10 palatable grasses distribution- Dicanthium ,Themeda, Iselima, Ischemum,
Sporobolus, vitiveria , Heteropogon, Chloris, cynodon.

2-3 water bodies (Talai ) are present

Recommendation’s

Uproot weeds before fruiting. Weeds like Echinopsechinatus spiny weed more in %, Cassia

tora., Brushwood Management to reduce woody species.

=

Weeds uprooting two times per year
Brushwood management

Enrichment of local /native fodder grasses — 4-8 kg per hectare , season of enrichment may -
june.

Uprooting of exotic species — Prosopisjuliflora
Brushwood management

Addition of khus grass and Cynodon grass in July and August
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Common recommendations for Kailadevi Wildlife Sanctuary
Grasslands Management

®  Conserve old grasslands by proper management interventions

®  Weeds eradication before fruiting

®  Uproot weeds along roadside as well as from inside grasslands

®  After weeds eradication — restoration by good grasses with suitable grasses.

®  Brushwood management in suitable season

®  Site specific interventions’ required

®  |dentify grasses with local names

®  Ecological restoration by grasses seeds

®  Monitoring of grasslands season wise

®  Documentation of management interventions

®  Training for frontline field staff 2 times per year. = Geo-mapping of each grassland

Grassland Management Recommendations Report

Achanakmar Tiger Reserve (Chatishgarh State)
Date of Visit : December 2021

Grasslands of ATR : Achanakmar, Jalda, Bahod, Bokrakachar, Samabardasan , Kuba Area
: 50 hectares each

Observations

®* Weeding in July -August completed.

®* Weeds - uprooted weeds are managed in proper way.

® Grasses biomass mgt in proper way.

® Grass sample plots are maintained technically.

®* Positive grasslands ecological succession in rainy and winter seasons.
® Natural regeneration of grasses by grasses seeds dispersal in summer.

®* Brush woods are managed in proper way.
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Field staff taking good interest in grasses and weeds identifications and grasslands
management.

Weeds regeneration rate is faster in grasslands periphery.

Recommendations Achanakmar grassland C. No. 188 , 189

Chrysopogon polyphyllus ( Fulera ) grass dominant need to collect the grasses seeds in next 46
days.

Ageratum conyzoides weed dominant need to eradicate 2-3 times in a year.

Dicanthium annulatum grasses seeds to be added in next May.

Achanakmar C. No. 121

Area more than 150 hectares

Brushwood management in this winter and summer season.

Enrichment of grasses seeds in May- June. Achanakmar C. No. 149

Brush woods management.

Grasses seeds collection in October - November- Dicanthiumannulatum , D. caricosum , Chloris,
Bothrichloa , Themeda.

Imperatacylindrica grass cutting near water body.

Jalda Relocated Site ; area 50 hectares

100 mtr periphery of grasslands weed eradication 2 times in year to stop the invasion of weeds.

weeds eradication 2 times in year.

Grasses seeds collection in October - November.
Deenanath grass eradication in proper way.

10 grasses , 05 weeds herbarium preparation by field staff.

grasses seeds collection - Themeda, Dicanthium , Ber, Chloris.--- 40-50

kg seeds collection in Nov. - Dec.

Bahod , 50 hectares:

Grasses seeds collection in November- October- Bothrichloa , Dicanthiumannulatum, D.
caricosum , Themeda, Ber, Setaria.
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Weeds eradication.

To prepare 1 hectare grass seed bank by fencing.
Maintain sample plots in proper way.
Coixaquatica grass management - cutting.

Brush woods management.

Bokrakachar , 50 hectares area :

100 mtr periphery of grasslands weed eradication 2 times in year to stop the invasion of weeds.

weeds eradication 2 times in year.
Grasses seeds collection in October - November

grasses seeds collection - Themeda, Dicanthium, Ber, Chloris.--- 40-50 kg seeds collection in
Nov. - Dec.

Samabrdasan , 50 hectare area-

100 mtr periphery of grasslands weed eradication 2 times in year to stop the invasion of weeds.

weeds eradication Alternantherasessalis 2 times in year. After weeds removal add grass pulas
at weed removed areas in November -October = Grasses seeds collection in October -
November

Grasses seeds collection - Themeda, Dicanthium , Ber, Chloris.--- 40-50 kg seeds collection in

Nov.

Bakhal , 50 hectare area.

Grasses seeds collection in October - November

Grasses seeds collection - Themeda , Dicanthium , Ber, Chloris.--- 40-50 kg seeds collection in

Nov.

Kuba , 40 hectare area :

100 mtr periphery of grasslands weed eradication 2 times in year to stop the invasion of weeds.

weeds eradication Alternantherasessalis 2 times in year. After weeds removal add grass pulas
at weed removed areas in November -October = Grasses seeds collection in October -
November

Grasses seeds collection - Themeda, Dicanthium , Ber, Chloris.--- 40-50

kg seeds collection in Nov.
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Grasslands Development & Management Plan For : Relocated sites of Protected Areas

Grasslands sites of the protected areas (Relocated areas) composed of natural grasses,
weeds, small shrubs, woody climbers, parasites and wild leguminous plants. Such area soil is
degraded by the grazing pressure of domestic cattle’s and anthropogenic factors. The exotic
weeds are invaded on large scale.

In protected areas the main objectives are :

* To manage the weed species in limited period.
* To know the natural grass flora distribution.
* To develop good heterogeneous grassland for herbivores.

* To reduce the woodland species.

Management Practices (Plan for the Development of grasslands)
* Collection and burning of weed species. (May)
* Addition of Browsing bamboo species along the boundaries of village area. (June- July)

* Addition of wild fruit trees by grid line randomly. (July)

* Addition of annual / perennial palatable grasses in plough areas by seed broadcasting.
(Duration : May — 25 to 30t")

* Management of natural water bodies by de-siltation.

*  Weed Eradication programme : 1) June — July for new weed comers.
2) September —October : weed removal before flowering stages.

3) December —January : removal of succulent weeds .
* Seed collection of grasses in October - November and wild legumes.

*  Weed removal: for continuous three years in proper period which will be useful for reduction of
weed species.

* Prepare the grass seed bank of two hectares by fence to develop the grass seed plot.

After relocation : collect the grass seeds from the different locations in November — December

, and broad cast the seeds in next pre monsoon period.
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Grassland Management Recommendations Report
Similipal Tiger Reserve (Orisa State) Debridarh Wild

Life Santuranry, Orisa
Date of visit : 19" to 20" March 2022

Grassland Management observations in Similipal Tiger Reserve

Grasslands of Similipal Tiger Reserve are of heterogeneous type with three types of
grasslands : Smaller, intermediate and taller grasslands with 70% palatable and 30% non
palatable grasses. The grasslands possesses 45% perennial palatable grasses and 55% annual
fodder grasses with browsing species. The grasslands comprises very few wild leguminous plants.
Most of the grasslands invaded by the weeds. Each grassland invaded with woody species.

Landscape and topography

Soil with red sandy clay and loam, soil with good water holding capacity , undulating part
with clay at lower side Rainfall moderate to high in rainy season, humidity percentage more , wind

speed moderate to high . Observed grasslands sites

. Jamuna Rehabiliated village --- 40 hectare
. Pondabondha

. Jorandha grassland

1
2
3
4. Kijhari
5. Chahala
6

. Jenabil ------- 132 hectare

Jamuna Rehabiliated village meadow
Observations

Rehabiliated village in 2021-22, after rehabilitation the cultivated lands are the good source of grassland
development, natural.

Jamuna nala is a source of water — perennial source.
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Area to develop in grasslands Grassland : 40 Hect.

Soil red with 65 % clay.

Cultivated fields — paddy and mustard.

Local distribution of native fodder grasses.

Dhabh grasses taller, perennial, course grass.

Low population village with — 29 .

Cattles —111.

Wild fruit trees —Ziziphus , Tamarind , Amala, Amaltash , Terminalia.

Jamuna village cultivated lands Grassland : 274 Hect area.

Important grassland of Similipal Tiger Reserve

A

© 0o N o g b~ w

Taller, intermediate grassland, with weeds.

Grasses : Themeda, Heteropogon, Dicanthium, Iselima, Ischemum, Cynodon, Digitaria,
Elusine, Chloris, Setaria etc.

Wild fruit trees like Ber.

Browsing species Bahunia.

Roadside grasses.

Wild tur dominant in grassland

Dominant grasses are Themeda, Ischemum, Dicanthium, cynodon, Heteropogon.
Average Rainfall per year — 1500- 1700 mm.

Humidity — 65- 90 %.

Recommendation’s

Weeds uprooting two times per year — September and October before flowering , fruiting
weeds to be uprooted.

Brush woods management to reduce woody species but conserve fruit trees.

Prepare inspection path of standard size in each grassland.

Management of resting habitat.
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® After uprooting of unwanted non fodder weeds — Ecological Restoration by grasses seeds
Dicanthium , Heteropogon, Cynodon , Digitaria.
5-7 kg grasses seeds per hectare in first year, 4-5 kg grasses seeds in second year and 2-3 kg
grasses seeds in third year.

® Grasses seeds enrichment period may last week to June second week.

® Grasses selection for seed collection are Dicanthium annulatum, D. caricosum, D.
tuberosum, Themeda quadrivalvis, Iselima, Setaria.

®* Weeds uprooting should be stated around periphery of Meadow.

® Preparation of fire line and inspection path.

® Observe composition of grassland in October —November.

® Grasses seeds collection in November to February is most important.
® Brushwood management to maintain the area of grassland.

®* Proper management of weed after removal.

®* Manage resting habitat in meadow.

® Cynodon grass is dominant suitable for spotted deers a soft, perennial , palatable grass.

®* Prepare 1-2 hectare grasses nursery model plot near jamuna nala with top 10 grasses plota
with display board of each grass.

* Display of board of rehabillated village with important data.

Grassland / Meadow Development Plan

®* Geo-mapping of grasslands----March or April. I%oil observation — color, texture ---March.
® Grasslands observation...Aug to October.

® Grasses identification at flowering stages with local names---Sept or October.

®* Weeds identification .... July.

* Weeds uprooting and proper management .....July -- September.

* Wild leguminous plants identification ...September.

® Grasses herbarium preparation by frontline staff... Oct. or Nov.

® Identification of grazing and browsing species.
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a

Grasses restoration after removal of weeds or Lantana ,,,,, June — August.

Grasses seeds collection ....Nov to Feb. [&rasses seeds

drying and storage.

Grasslands enrichment by observing wildlife movements in

grasslands.....May last week or June first week.

Brushwood management to reduce woody species but unwanted with reference to site
specific interventions as per suitability except hidden habitat to save.

Documentation of interventions in each season.

Biomass management in perennial taller grasses in mosaic pattern----season —October.

Chahala Grassland

Area of grassland : 4 Hectare

Grasslands composition : Themeda quadrivalvis : 5-8 %

Imperata cylindrica : 90 %

Chrysopogon polyphyllus : 1%

Type of grassland : Taller

Brushwoods : 4-5%

Management Action Plan Recommendations

1
2
3.
4

. July — August : Ist weeding

October : lInd Weeding
December : lll rd Weeding : Weeding before fruiting stages of the plants.

Imperata grass cutting : two times in year : Season of cutting : 1) JULY — AUGUST 2) Nov. —
Dec.

Brushwood cutting from the periphery of the grassland : July season. 6. Wild legumes

addition.
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A) Jenabil Grassland : Area of grassland :110 Hectare Jenabil to Hathighar Roadside
Meadow ( Left side part) Composition of Grassland

Imperata cylindrica : 60-70 %
Themeda quadrivalvis : 10%
Bothriochloa bladhi : 10-15%
Chrysopogon polyphyllus : 5%
Setaria pumilla : 1-3%
Type : Taller

Management Action Plan Recommendations

1. July —August : Ist weeding

2. October : lInd Weeding

3. December : Il rd Weeding : Weeding before fruiting stages of the plants.
4

Imperata grass cutting in mosaic pattern : two times in year : Season of cutting : 1) JULY —
AUGUST 2) Nov. —Dec.

o

Brushwood cutting from the periphery of the grassland : July season.

6. Waterlogged area of grassland no intervention.

B) Jenabil to Hathighar Roadside Meadow (Right side part) Composition of Grassland

Imperata cylindrica : less than 5 %
Digitaria abludens : 1-2%

Bothriochloa bladhi : 10-15%
Chrysopogon polyphyllus : 5%

Setaria pumilla : 1-3 % Paspaladium
flavedium : 1%

Type : Taller

Management Action Plan Recommendations

1. seed collection of Bothriochloa : November December 2.

Brushwood cutting from the periphery of the grassland : July season.

C) Jenabil to Hathighar Roadside Meadow (Towards stream Left part of the grassland)
Composition of Grassland

Imperata cylindrica : less than 5 %
Bothriochloa bladhi : 10-15%
Chrysopogon polyphyllus : 5%

Setaria pumilla : 1-3%
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Paspala scorbioides ( Kodo)

Cyperus dominant

Arachene racemosa
Eragrostellia biferia

( Non palatatable with silica )
Eragrostis verticellata
Sacciolepis intermedia
Smithia conferata

Saccharum spontanium

Type

Management Action Plan Recommendations

1. July—August :Cutting of taller grtaases

5-7%

1%
60-80 %

1%
2%
Dominant in marshy places

Dominant towards upper part of stream

Taller

2. Imperata grass cutting in mosaic pattern : two times in year : Season of cutting : 1) JULY —

AUGUST 2) Nov. —Dec.

3. Brushwood cutting from the periphery of the grassland : July season.

4. Waterlogged area conservation of smithia

5. Cutting of Saccharum spontanium : Dominent towards upper part of stream

D) Jenabil to Hathighar Roadside Meadow (Towards stream RIGHT part of the grassland)

Composition of Grassland

Imperata cylindrica
Cyperus

Paspalum ( Kodo )
Arachene racemosa

Eragrostellia biferia

( Non palatatable with silica )
Sacciolepis intermedia
Smithia conferata
Bothriochloa bladhi
Chrysopogon polyphyllus
Setaria pumilla

flavedium : 1%

Type

70-80 %
10 %
5%
1%
2-5%
2%

Dominant in marshy places
10-15%
5%

1-3 % Paspaladium

Taller
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Management Action Plan Recommendations

1. Grassland cutting in mosaic pattern : Season 3 times in year.

Hathighar Meadow : 2.5 Hectare area.

Composition of Grassland

Imperata cylindrica : 70-80 %
Paspalum ( Kodo ) : 5%
Saccharum spontanium : 1%
Eragrostis gigantea : 0.5%
Sacciolepis intermedia : 1- 2%
Themeda : 1%
Chrysopogon polyphyllus : 1-2%
Setaria pumilla : 1-3%
Paspaladium flavedium : 1%

Management Action Plan  Recommendations

1. July— August :Cutting of taller grasses

2. Imperata grass cutting in mosaic pattern : two times in year : Season of cutting : 1) JULY —

AUGUST 2) Nov. —Dec.

3. Brushwood cutting from the periphery of the grassland : July season. 4. Cutting of Saccharum

spontanium : Dominent towards upper part of stream 5. After cutting of taller grasses : weeding

is necessary.

Watch tower Meadow Composition of Grassland

Imperata cylindrica : 70-80 %
Paspalum ( Kodo ) : 5%
Saccharum spontanium : 1%
Themeda : 1%
Chrysopogon polyphyllus : 1-2%
Paspaladium flavedium : 1%

Coix aquatica : near stream

Management Action Plan Recommendations

1. July — August : It weeding

2. October : I Weeding

3. December : 1" Weeding : Weeding before fruiting stages of the plants.
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Imperata grass cutting in mosaic pattern : two times in year : Season of cutting : 1) JULY —

AUGUST 2) Nov. —Dec.

Brushwood cutting from the periphery of the grassland : July season.

Waterlogged area of grassland no intervention.

Jenabil Grassland Mgt General Guidelines

o & w0 e

Cutting of taller grasses : July , October and January

Weeding after cutting of grasses. Bothriochloa seed collection.
Paspalum ( Kodo ) Grass seed collection.

Setaria pumilla seed collection.

Digitaria abludens grass seed collection.

Jamuna Garh Relocated Village Guidelines for good grassland Development

1.
2.
3.
4.

UBK Grasslands Kankadajodi grasaslands

Enlist of grasses .
Weeds enlist.
Weeding in proper periods.

3-4 times weeding in a year.: July , October and December.

Imperata cylindrica : 10 %
Paspalum ( Kodo ) : 1%
Saccharum spontanium : 80-85%
Themeda laxa : 5%
Chrysopogon polyphyllus : 1-2%
Apluda mutica : 1%

Setaria pumilla : 1-2%

Management Action Plan Recommendations

=

July — August : Ist weeding
October : lind Weeding

Imperata and Saccharum grass cutting in mosaic pattern : two times in year
1) JULY —AUGUST 2) Nov. —Dec.

Brushwood cutting from the periphery of the grassland : July season.

Bamboo 15-20 plants addition in August.

: 06 Hectares area Composition of Grassland

: Season of cutting :
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6. Wild fruit trees Aegle and Sygizium plants addition.

MATUGHAR GRASSLAND Area: 14 hectre Composition of Grassland

Imperata cylindrica : 25-40 %
Paspalum ( Kodo ) : 1%
Saccharum spontanium : 2-5%
Themeda laxa : 25%
Themeda quadrivalvis : 1%
Chrysopogon polyphyllus : 1-2%

Apluda mutica : 1-5%

Setaria pumilla : 1-2%

Management Action Plan Recommendations

1. July - August : Ist weeding
2. October : lInd Weeding

3. Half area of the grassland from TOONA CILIATA TREE Imperata and Saccharum grass cutting in
mosaic pattern : two times in year : Season of cutting : 1) JULY —AUGUST 2) Nov. —Dec.

4. Brushwood cutting from the periphery of the grassland : July season.

Bamboo, 100 plants addition in August.

DEOSTHALI GRASSLAND AREA : 25 Hectare Composition of Grassland

Imperata cylindrica : 2-7%

Paspalum ( Kodo ) : 1%

Saccharum spontanium : 20%

Themeda laxa : 15%

Themeda quadrivalvis : 10%

Chrysopogon polyphyllus : 1-2%

Setaria pumilla : 1-2%

Cynodon barbei : 5-7%

Weeds dominant : Scoparia near Beat house

Management Action Plan Recommendations

1. July—August : Ist weeding

2. October : lind Weeding
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lllrd Weeding : December

4. Saccharum grass cutting in mosaic pattern : two times in year : Season of cutting : 1) JULY —
AUGUST 2) Nov. —Dec.

5. Brushwood cutting from the periphery of the grassland : July season.
6. Bamboo, Bahunia bushes, 100 plants addition in August.

7. Themeda, Heteropogon grasses rhizomes addition.

UBK Grasslands : 13 Hectare area
Type of grassland : smaller and intermediate.

Composition of Grassland

Imperata cylindrica : 1-2%
Paspalum ( Kodo ) : 1%
Saccharum spontanium : 2%
Themeda laxa : 1%
Themeda quadrivalvis : 1%
Chrysopogon polyphyllus : 2-6%
Setaria pumilla : 1%
Cynodon barberi : 5-8%
Sporobolus dinder : 0.5%
Paspaladium flavedium : 5%

Management Action Plan Recommendations

July — August : Ist weeding

October : lInd Weeding

lllrd Weeding : December

Brushwood cutting from the periphery of the grassland : July season.
Bamboo, 100 plants addition in August.

Cynodon enrichment in weed uprooted areas.

N o a0k~ w DN PE

Soil Moisture Conservation near Gully road side areas.

TARINIVILLA GRASSLAND

1. Woody species like Vitex , Casearia, play vital role in hidden habitat of wildlife management
practices.

2. Uprooting of Plectranthus . Andropogon citrates from the grasslands .
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3. 12 grasses cutting in proper periods.

4. Critical wildlife habitat of STR.

North Similipal Grasslands Management Recommendations

® Observe the composition of natural grassland.
® Soil texture, color, water holding capacity
® Identify the local fodder grasses

* Grasses seeds collection ---- November to February 0  Enrichment of shade tolerant palatable
grasses

®* Grasses enrichment by seeds or grasses rhizomes.
®* Demarcation and polygon of each grassland.
®* Brushwood management every year after winter season.

® Kijhari 39 hectare grassland or meadow rehabilitated area in 2016 :1) More grasses diversity 2)
80% grasses perennial palatable 3) dominant grasses are — Dichanthium annualatum , Dicanthium
caricosum , Dicanthium persutum , Choris barbata, Cholris virgate , Iselima laxum , Bothriochloa
persutum , B. tuberosum , Cynodon barberi 4) seeds collection in more % in November to
February 5) prepare grasses nursery for seeds collection.

* Arrange workshop on meadow development 2 times per yeatﬂMaintain grasslands management
register in every season

Common recommendations Meadow / Grasslands Management

® Conserve old grasslands by proper management interventions
®* Weeds eradication before fruiting
* Uproot weeds along roadside as well as from inside grasslands

* After weeds eradication — restoration by good grasses with suitable grasses.
®* Brushwood management in suitable season

* Site specific interventions’ required

® Identify grasses with local names

® Ecological restoration by grasses seeds

®* Monitoring of grasslands season wise

* Documentation of management interventions

® Training for frontline field staff 2 times per year.
®* Geo-mapping of each grassland

®* Biomass management in mosaic pattern.

105



106



Office of the Field Director

Panna Tiger Reserve

Panna, Madhya Pradesh, (India)
Phone No. +917732-252135 (O) Fax, +917732-252120
E-mail: fdpnp.pna@mp.gov.in, Website: www.pannatigerreserve.in

Sub.- Appreciation letter.
No./Sr.PA/2021/ 2 5
Panna Dated 15.02.2021

To,
Prof. G.D. Muratkar
Head Department of Environment Science,
Arts, Science & Commerce College,
Chikhaldara, Distt. Amravati (Maharastra)

Dear Dr. Muratkar,

Directorate of Panna Tiger Reserve acknowledges and appreciate your
effots made and cooperation extended to develop the new grassland and improve
the existing ones in Panna Tiger Reserve . You have been associated with Panna
Tiger Reserve for a long time and your contribution in building and enhancing the
capability of the field staff is praise worthy. The field workshop arranged and
organized by Panna Tiger Reserve and guided by you in management of
grasslands, identification and removal of weed and collection grass seeds, wild
legume have helped in improving the existing grassland habitats for the wild
herbivores. The services given by you for Panna Tiger Reserve are excellent and it
is a great contribution for the cause of tiger conservation in particular and wildlife
conservation in general. We convey our sincere thanks and gratitude to you by
issuing this appreciation letter.

(Uttam ar Sharma)
Chief Conservator of and Field Director,
_Panna Tiger\Reserve Panna

E:\Steno 1\PTR_all\Letter_G.D. Muratkar_Grass expert.docx
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TR A

MAHARASHTRA STATE
FOREST DEPARTMENT

OFFICE OF THE CONSERVATOR OF FORESTS & FIELD DIRECTOR,

TADOBA-ANDHARI TIGER RESERVE, CHANDRAPUR

Mul Road, Chandrapur 442401
Phone No. (07172) 251414

E-Mail ccffdtadoba2@mahaforest.gov.in

By Email )
Desk no - 4/Steno/2022-23/ S (’\9 Chandrapur, Date 20/05/2022

3 Subject :- Letter of appreciation

On behalf of Tadoba-Andhari Tiger Reserve, Chandrapur, I place on record
our sincere appreciation towards Prof. G. D. Muratkar, for his invaluable
contribution towards improvement of grassland management practices in Tadoba-
Andhari Tiger Reserve. He has conducted field visits and conducted on field training
and workshops involving Forest officials from the cadre of Forest Beat Guards to
Field Director on the grassland management, Wild legume identification, grass seed
collection and weed eradication on dated 07/05/2022 and 08/05/2022.

This has resulted in visible change in different grasslands spread over this
Tiger Reserve and we express our gratitude and acknowledge the services rendered

by him, and hope for his continuing technical support and guidance.

(Dr. Jitendra S. Ramgaokar, IFS)
Conservator of Forests & Field Director,
Tadoba-Andhari Tiger Reserve, Chandrapur

To,
The Principal,
Arts Science and Commerce College,
Chikhaldara, Amravati District,
Maharashtra State-444 807

e ——— e S —
Steno 2020 Page 824
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Government of Maharashtra
Forest Department

Office of Conservator of Forests & Field Director, Tadoba

Andhari Tiger Reserve, Chandrapur

Tel No. (07172) 251414, 277116 Mul Road, Chandrapur-442401
E-mail-_ccffdtadoba2@mahaforest.gov.in/ ccf fdtatr@rediffmail.com

No: Desk-4/Steno/2021-22 .2 (| 2~ Chandrapur Dt. 3/ ) ) [{ 522

To,
Dr. G.D. Muratkar
Head,
Department of Enviromental Sciences
Art, Science & Commerce College.
Chikhaldara.

Subject :- Conducting ecological study of grasses of Tadoba Andhari Tiger Reserve
Regarding.
Reference :- Deputy Director (Core), TATR Letter No. 984/2021-22 dated 31/01/2022.

Respected Sir,

As you are aware we at Tadboa Andhari Tiger Reserve Chandrapur, are working
extensively to make Tadoba Tiger Reserve free from invasive weeds and also to restore
degraded grasslands by promoting native species of grasses. We have received valuable
guidance from you from time to time to carry out this important work by following sound
scientific practices. We are also working on developing degraded areas vacated by villages
that have been relocated outside the park. We want to document this work and also conduct
study on the grass species available in Tadboa Andhari Tiger Reserve and its ecological
aspects.

Considering your technical expertise in the field of grasses and your continuos
guidance to field staff and officers of Tadboa Andhari Tiger Reserve, we would like to
request you to take up a separate study on ecology of grasses in Tadboa Andhari Tiger
Reserve Chandrapur.

This will help the management take informed habitat management decisions in future
and restore all degraded areas of the park and outside to their full ecological potential as

habitat for wildlife. /LLﬂ./
@ldr mgaokar)

Conservator of Forests & Field Director,
Tadoba Andhari Tiger Reserve,
Chandrapur

Deputy Director (Core), TATR Chandrapur for information with regards to letter
under reference.




va' RAJA RAO, IFS o Telangana State Forest Academy
Director /cCF & Government of Telangana,
Secretary, CEFNARM : : Dulapally, Hyderabad — 500 100
Land Line (0): 040-29 70 48 96

Mob : + 91 94 40 81 01 66

e-mail ; tsfa.hyd@gmail.com

peshi.tsfa@gmail.com

LETTER OF APPRECIATION

The Telangana State Forest Academy, sincerely appreciates Prof. Gajanan
Dadaraoji Muratkar of Maharashtra for the vast & exhausting knowledge on
Grasslands.

Prof. Muratkar delivered very information & exhaustive lecture on Zoom

webinar as a part of online lectures to the Forest Range Officer trainees VIII Batch

(batch comprises trainees of Uttar Pradesh, West Bengal & Karnataka) on 22nd

February 2022.
It was a splendid presentation besides interaction with the Forest Range
Officer trainees exposing them to various kinds of Grass species coupled with

identification tips for identification in the field.

Your eloquent sharing on “Grassland Development and Management”
was fully appreciated and the trainees got benefited from your views and vast

experiences in the field of Grassland Management.

Looking forward to your cooperation for promotion and imparting further

professional expertise in future as well.

wdh Lent A}TWJ/) R N\&‘z

Director/CCF
To
Prof. Gajanan Dadaraoji Muratkar
Head, The Botany and Environmental Science Department of the Arts,
science and Commerce College at Chikhaldara, Maharashtra State '




(gl e B GOVERNMENT OF TELANGANA > 4
(R T.S. FOREST DEPARTMENT '
~\ \" A / ] Telanpana State Forest Academy

Dulapally, Hyderabad - 500 100

I'rom To

Sei V. Rajn Rao, 1S, Dr. G.D. Muratkar, Prof.,
Director / Chiel Conservator of Forests,  Chilkadara

T.5, Forest Academy, Maharashtra,

Dulapally, Hyderabad = 500 100

RC.No.729/2021/E2, Dt,28.05.2021
Sir,
Sub: TSFA, Dulapally - 2020-22 (7t Batch) - 18 Months induction training
to “Forest Range Officer Trainces” at T.S. Forest Academy, Dulapally,
Hyderabad - Proposed study tour to West-Central India Tour on

virtual mode w.c.f 21.06.2021 to 07.07.2021 (15 days) -Approval -
Requested - Regarding,

sk hddehk

I submit to state that the Telangana State Forest Academy, Dulapally,
Hyderabad has planned to conduct Virtual West Central India Study Tour for
2020-22 (7th Batch) of Forest Range Officer trainees (63 trainees including 17
lady officer trainees) from 21,06.2021 to 07.07.2021 (15 days). Due to the escalation
of the COVID cases and Pandemicity throughout the country and as discussed with
Directorate of Forest Education, it is decided to conduct the proposed West Central
India Study tour through Virtual Mode. In this regard a Virtual Mode tour schedule

has been prepared and enclosed in the annexure for information and further action.

Virtual tour will be conducted in Zoom platform. The link will be shared in
advance and will be hosted by Telangana State Forest Academy, Dulapally,
Hyderabad on the following topic.

__Date Time Proposed activity
20.06.2021 Grass Land Management - Interaction with
(Tuesday) 05i00-0430 |y Murathkar, Prof.

In order to coordinate with the Officers concerned the following officers is

nominated as Nodal Officer at T.S. Forest Academy, Dulapally, Hyderabad.

Sl
No.

Name of the Officer Designation Contact No. Email ID

Dy. Director /
Course Director,

FRO - ITP
TSFA, Dulapally.

Sri V. Anjane_\'ulu 7th Batch (2020_22) 9440815595 vanjane)ulu.tsfa.'a’ gmail.com
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DEPARTMENT OF CHEMISTRY

SANT GADGE BABA AMRAVATI UNIVERSITY
(Reaccredited with 'A'Grade by NAAC)
yw ‘T'*;’Z‘;Q% Phone : 07212662279 Ext 262

Dr. A. S. Aswar ) : 07242553016

SeniorProfessor &ead
Coordinator, Avishkar Cell
Ex-Scientistn —-Charge
Industrial &Applied Chemistry

Mobile:094217908609637650791
Fax:072126621352660949
E-mail: aswaranand@gmail.com
Amravat444602(M.S.), India

Date :5/03/2022
Ref.No.Chem/4&6/2022

To,
Dr.G.D.Muratkar
Arts ,Scienceand Commerce College, Chkhaldara

Subject: Regarding Invited talk in tidAWNSDT-2022duringMarch 1213,2022
DearMadam,

Greetings from SGB Amravati University, Amravati!

It is my pleasure to inform you thiite Department of Chemistry, Sant Gadge Baba Amravati
University, Amravatiin collaboration withNASI, Prayagraj and Arts ,Science and Commerce
College, Chkhaldar# organizing a “National Workshop on “Nature & Science for Soci@conomic
Development of Tribal Regions” (NWNSDT-2022) during March 12-13, 2022 at Muthawa
Community Resource and Research Cerftha Tq. Dharmni ; Dist. Amravati The scope of the
workshophas been kept broad based with the intentiiahyoung research scholars and PG students
can get exposed to the contemporary topics of researdhhytochemistry Biodiversity and
Conservation of Medicinal Plants general andlraditional use of herbal medicines /Propagation
and Management of plésin particular.

In view of your wide experiences and valuable contributions in the fiefthgtbchemicals analysis

and alliedareas |, onbehalf of the organizing committee and on my own, invite you to kindly deliver
anInvited Talk of45 minutes ori‘Biodiversity,local medicinal plants and theirtraditional uses

or on the topic of your interest relevant to the themwarkshoprour talk will certainly help

our students to widen the horizon of their knowledge in the areghyifochemistry chemical
biology; extraction methodologies, characterization techniques, and therapeutical potentials
medicinal plants antoost their confidenciwards improving their economic empowerment.

Hoping, for your active participation at NWNSED22and make the program a grand success. The
organizing committee is delighted to provide your Iduadpitality.

Looking forward to listento you at NWNSDTF2022 & a line of confirmation shall be highly
appreciated.

With best Regards

Sincerely Yours,

fr——

(A.S.Aswar)
ConvenerNWNSDT-2022
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OFFICE OF THE DEPUTY DIRECTOR,
SIMILIPAL SOUTH WILDLIFE DIVISION, BARIPADA

PHONE:06792-259126, FAX:06792-256705, e-mail: ddsimilipal.od@gov.in

Letter No. _ & EZ % /4F

Dated, Baripada the 11" March,2022

To
Prof. Dr. G.D. Muratkar
Grass Expert,
Head Department of Environment Science
Arts Science and Comm. College,
Chikhaldara, Amravati
Maharashtra. PIN- 444807
E-mail : gmuratkar@gmail.com.
Sub: Training to the frontline staff of Similipal Tiger Reserve, Odisha, on
“Meadow Development & Management”
Sir,

In inviting a reference to the above noted subject, it is decided to organize
a capacity building training programme for Field Staff of Similipal Tiger Reserve, Odisha
on “Meadow Development and Management” on 19.03.2022 and 20.03.2022. Hence,
you are requested to impart training to the frontline staff as Expert Trainer in the above
event. Your boarding and lodging will be borne by Forest, Environment & Climate
Change Department, Govt. of Odisha.

An early confirmation is requested.

Yours faithfylly

Deputy Director
fSimilipaI South WL Division, Baripada

Memo No. ’650\' / Dt. _1) 1032029
Copy forwarded to the Field Director, Similipal Tiger Reserve-
CCF, Baripada for favour of information.

m-Regional

‘t’Depu y Director
¢Similipal South WL Division, Baripada
Memo No. 660 /pt. _\ 03.2083
Copy forwarded to the Deputy Director, Similipal North
Jashipur for information and necessary action.

L Division,

eputy Director
gSimilipal South WL Division, Baripada
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OFFICE OF THE PRINCIPAL CHIEF CONSERVATOR OF FORESTS (WILDLIFE &
BIO-DIVERSITY CONSERVATION) CUM-CHIEF WILDLIFE WARDEN CHHATTISGARH
Aranaya Bhawan, First Floor (FR) Sector 19, North Block, Capital Complex Atal Nagar, Nava Raipur

M ewlweg@gmail.com (®0771-2512880, & 0771-2512881)

No./WL /Coord./.&1............. Nava Raipur, Dated :.©.4/06/2021

Prof. Gajanan Dadaraoji Muratkar delivered a virtual lecture captioned

th

“Grassland management Techniques for the Protected Areas of Chhattisgarh” on 4" June

2021 to the Officers and field staff working in the Protected Areas of Chhattisgarh.

The inputs in the session gave an insight into the timelines in which different
activities from seed collection, treatment, pre-sowing and post sowing operations need to
be carried out to develop grassland in order to increase the herbivores population. The
department is thankful to him and looks forward to having many more such fruitful

training sessions in the future also.

04\0 6\7/0 2\

(P.V.NARSINGA RAO)
Principal Chief Conservator of Forest (Wildlife) and
Chief Wildlife Warden, Chhattisgarh State
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GOVERNMENT OF KARNATAKA
S. R. NATESHA, IFS.,

CONSERVATOR OF FORESTS &
FIELD DIRECTOR

No. A4/BUD/CR 17/Grassland/2020-21 Date: 25-01-2021

To,

Dr. Gajanan Muratkar,

Grass Expert and

Head of the Department Environment Science,
Arts, Science and Commerce College,
Chikaldara, Amaravati,

Maharashtra - 444807

Sub: Appreciation of Services rendered in Grassland Management in Bandipur
Tiger Reserve, Karnataka - reg.

x_k_k_x

This is with great pleasure that, I acknowledge and immensely appreciate your
technical guidance for the development of grasslands in Bandipur Tiger Reserve and
the contribution towards the capacity building of our field and supervisory staff.

Your recent visit on 26" December 2020 to Bandipur and your inputs given in
the workshop with the management of Bandipur Tiger Reserve have considerably
added to our understanding of the improvement and management of grassiand. I hope

that in future also you will lend us your tremendous support for the cause of
conservation of grassland in Bandipur Tiger Reserve.

(S. E Natesha, IFS.,)
Conservator of Forests & Field Director,
Project Tiger, Bandipur
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Office of the DQ Conservator of For‘ests, Melghat Tiger Reserve,
Akot Wildlife Division Akot

Office- Popatkhed Road Akot, Pin Code No. 444101
E-mail- dct.akot@yahoo.com

~ Desk No. GC/ 826 /2021-22 Akot Date -\ g \ s\

Sir,
Subject :- Letter of appreciation.

On behalf of Akot Wildlife Division , Melghat Tiger Reserve, I place
on record our sincere appreciation towards Prof. G. D. Muratkar, for his invaluable
contribution towards improvement of grassland management practices in Melghat
Tiger Reserve. He has conducted field visits and conducted on field training and
workshops involving forest officials from the cadre of forest Beat Guards to Deputy
Conservator of Forests on the grassland management, wild legume identification,
grass seed collection and weed eradication. This has resulted in visible change in
our grassland management approach and we express our gratitude and acknowledge

the services rendered by him, and hope for his continuing technical support and

guidance.
S. Navakishore Reddy ( L.F.S.)
Dy. Conservator of Forests,
Melghat Tiger Reserve
Akot Wildlife Division, Akot
To,

The Principal,

Arts Science and commerce College
Chikhaldara, Amravati District,
Maharashtra State 444807
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OFFICE OF FIELD DIRECTOR, SATPURA TIGER RESERVE %
Narmadapuram, (MP) 461 001 ’
Email: fdsatnp.hbd@mp.gov.in Ph: 07574-254394 & Fax: 07574-252133

No. /Management/.. 53/ 8 Narmadapuram, Date: . lé.. é k sz

To,

Prof. G. D. Muratkar

Department of Environmental Science
Arts, Science & Commerce College
Amaravati, Maharastra

Sub: Request for visit in recent relocation sites for grassland management in
Satpura Tiger Reserve

Dear Prof Muratkar,

As you know that Satpura Tiger Reserve recently relocated Khamda &
Suplai villages from the tiger reserve. During our past observations we found that
this area has a potential site to become a good prey base for the carnivores. So
Satpura Tiger Reserve planning to develop this area as a grassland site. So we
need some baseline information regarding the grasses in that relocation site. So
that we can practice the grassland management into the relocation site in near
future.

You are requested to visit those relocation sites on 20 to 23 of June 2022.

Thanking you.

Sincerely,

(L. KrishMy, IFS)

Field Director, Satpura Tiger Reserve
Narmadapuram (MP)
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Memorandum of Understanding
Memorandum of Understanding in Between Field Director and Chief
Conservator of Forests Melghat Tiger Reserve , Amravati And
Principal Arts , Science & Commerce College , Chikhaldara Talq.

Chikhaldara , Dist Amravati 444807
Being Party of the First Part : Field Director and Chief Conservator of
Forests Melghat Tiger Reserve , Amravati

Being Party of the Second Part : Principal Arts, Science & Commerce College
, Chikhaldara Talq. Chikhaldara , Dist Amravati Where as Sipna Shikshan Prasarak Mandal ,
a public trust duly registered under the provision of Bombay Public Trust Act , 1950, is
running the Arts , Science and Comm. College Chikhaldara offers various courses in Arts ,
Commerce and Science streams for the students and also has expert faculties working in the
college for imparting education to the students. And Where AS Chikhaldara comes under the
Melghat tribal region , which is mainlly a forest area having rich biodiversity. The Party of
the First Part requires the Honorary Consultation Services and Scientific , Technical support
from the Department of Environmental Science and Botany in the field of 1) identification of
Grasses of Melghat Tiger Reserve , 2) Classification of grasses in to Palatable and Non
Palatable ,3) Weeds identification ,4) Wild leguminous plants identification 5) Grasses Seeds
Collection ,6) Grassland Management Practices for the herbivores 7) Preparation of Action
Plan for Grassland Management. And Where As Prof. G. D. Muratkar , Head Dept. of
Environmental Science of the college offered his selfless valuable consultation services and
technical support in grassland management practices for the relocated sites of the Melghat
Tiger Reserve from the year 2012-13 to current period of the year 2016-17.The Field Director
and Chief Conservator of the Melghat Tiger Reserve , Amravati requested to provide the
expertise services of Prof. G. D. Muratkar on honoray baisis.And Where As looking to the
nature of work and its benefit to the forest and grassland ecosystem |, food chain for
herbivores and camivores in general the Principal , Arts , Science & Commerce College ,
Chikhaldara accepted the request of the Hon,ble Field Director and Chief Conservator of
Melghat Tiger Reserve.

Prof. G. D. Muratkar and his team will carry out the following training programmes for the
field staff of the Melghat Tiger Reserve in the suitable season specially in Sunday , Holidays
and vacations without any remuneration.

1) Grasses identification. 2) Weeds identification 3) Wild Leguminous plants identification 4)
Seeds collection , storage and broadcasting 5) Enrichment of grasslands 6) Field workshop
for field staff 7 ) Ecological Impact Assessment of Relocated Villages sites of MTR.

Date: 28 1tf2oi6 0" L,

: (% A ; ‘\

il g¢ Sl 3._ Wt \"*‘2‘3————'
Principal VEL £ & ;o] Field Duecmmﬁrmmm
Arts, Science and Commefte .+ MELGHAT TIGHB,RESER VEIJAMRAVATI
Chikhaldara Ny S e

e
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Memorandum of Understanding

Memorandum of Understanding in Between Field Director and Chief
Conservator of Forests Melghat Tiger Reserve , Amravati And
Principal Arts , Science & Commerce College , Chikhaldara Talg.

Chikhaldara , Dist Amravati 444807
Being Party of the First Part : Field Director and Chief Conservator of
Forests Melghat Tiger Reserve , Amravati

Being Party of the Second Part : Principal Arts , Science & Commerce College
, Chikhaldara Talq. Chikhaldara , Dist Amravati Where as Sipna Shikshan Prasarak Mandal ,
a public trust duly registered under the provision of Bombay Public Trust Act , 1950 , is
running the Arts , Science and Comm. College Chikhaldara offers various courses in Arts ,
Commerce and Science streams for the students and also has expert faculties working in the
college for 1mpartmg education to the students. And Where AS Chikhaldara comes under the
Melghat tribal regwn which is mainlly a forest area having rich biodiversity. The Party of
the First Part requires the Honorary Consultation Services and Scientific , Technical support
from the Department of Environmental Science and Botany in the field of 1) identification of
Grasses of Melghat Tiger Reserve , 2) Classification of grasses in to Palatable and Non
Palatable ,3) Weeds identification ,4) Wild leguminous plants identification 5) Grasses Seeds
Collection ,6) Grassland Management Practices for the herbivores 7) Preparation of Action
Plan for Grassland Management. And Where As Prof. G. D. Muratkar , Head Dept. of
Environmental Science of the college offered his selfless valuable consultation services and
technical support in grassland management practices for the relocated sites of the Melghat
Tiger Reserve from the year 2012-13 to current period of the year 2016-17.The Field Director
and Chief Conservator of the Melghat Tiger Reserve , Amravati requested to provide the
expertise services of Prof. G. D. Muratkar on honoray baisis.And Where As looking to the
nature of work and its benefit to the forest and grassland ecosystem , food chain for
herbivores and carnivores in general the Principal , Arts , Science & Commerce College ,
Chikhaldara accepted the request of the Hon,ble Field Director and Chief Conservator of

Melghat Tiger Reserve.

Prof. G. D. Muratkar and his team will carry out the following training programmes for the
field staff of the Melghat Tiger Reserve in the suitable season specially in Sunday , Holidays
and vacations without any remuneration.

1) Grasses identification. 2) Weeds identification 3) Wild Leguminous plants identification 4)
Seeds collection , storage and broadcasting 5) Enrichment of grasslands 6) Field workshop
for field staff 7 ) Ecological Impact Assessment of Relocated Villages sites of MTR.

w P

Date: 28 /12| 20i6

‘/ . - \ '\HQ’O
Principal dﬂ; % 3 Field Dire &mmmﬁprests
Arts , Science and Comn\e@e le ) MELGHAT TIGERRESER VEgI’MRAVATI

Chikhaldara Amravati.

124



o _8
Gl G
c&}j{r‘ f(’
}é! lE' \2")

e ey

MAHARASHTRA STATE
FOREST DEPARTMENT

OFFICE OF THE CONSERVATOR OF FORESTS & FIELD DIRECTOR,

TADOBA-ANDHARI TIGER RESERVE, CHANDRAPUR
Mul Road, Chandrapur 442401

Phone No. (07172) 251414
E-Mail ccffdtadoba2@mahaforest.gov.in

By Email
Desk no - 4/Steno/2022-23/ 549 Chandrapur, Date 30 /05/2022

. Subject :- Letter of appreciation

On behalf of Tadoba-Andhari Tiger Reserve, Chandrapur, I place on record
our sincere appreciation towards Prof. G. D. Muratkar, for his invaluable
contribution towards improvement of grassland management practices in Tadoba-
Andhari Tiger Reserve. He has conducted field visits and conducted on field training
and workshops involving Forest officials from the cadre of Forest Beat Guards to
Field Director on the grassland management, Wild legume identification, grass seed
collection and weed eradication on dated 07/05/2022 and 08/05/2022.

This has resulted in visible change in different grasslands spread over this
Tiger Reserve and we express our gratitude and acknowledge the services rendered

by him, and hope for his continuing technical support and guidance.

(Dr. Jitendra S. Ramgaokar, IFS)
Conservator of Forests & Field Director,
Tadoba-Andhari Tiger Reserve, Chandrapur

To,
The Principal,
Arts Science and Commerce College,
Chikhaldara, Amravati District,
Maharashtra State-444 807
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FOREST DEPARTMENT
GOVERNMENT OF TELANGANA

Forest Complex

Nirmal - 504 106

Telangana

e-mail : fdptkawal@gmail.com

Sri CLp, \'INl)Ill\'l'.\l.\ll.l.l"..\'..
C_‘_ hief Conservator of Forests &
I:lcld Director Project Tiger,
Kawal Tiger Reserve, Nirmal,

5 D : 26.5.202
Sir,

On behalf of Kawal Tiger Reserve, Nirmal, I place on record our sincere
appreciation towards Prof. G.D. Muratkar, for his invaluable contribution
towards improvement of grassland management practices in Kawal Tiger
Reserve, Nirmal. He has conducted field visits and conducted on field
training and workshops involving Forest officials from to cadre of Forest Beat
Officer to Field Director Project Tiger on the grassland management, Wild
legume identification, grass seed collection and weed eradication. This has
resulted in visible change in different grasslands spread over this Tiger
Reserve and we express our gratitude and acknowledge the services
rendered by him, and hope for his continuing technical support and

guidance.
With Regards,

Yours Sincerely,

(C.P. Vinod Kumar, L.F.S.,) XA o
Chief Conservator of Forests &

Field Director Project Tiger,

Kawal Tiger Reserve, Nirmal.

To:
The Principal,
Arts Science and Commerce College,

Chilkhaldara, Amaravati District,
Maharashtra State - 444 807
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PENCH TIGER RESERVE
Seoni (M.P.) 480661

Ph.: (07692) : 223794

Fax : (07692) : 223204

M.: +91 9424794106

E-mail : fdpennp.sni@mp.gov.in
Website : www.penchtiger.co.in
K1 @penchtrmp 1 @penchmp

Chief Conservator of Forests & Field Director

TO,
Prof. GD Muratkar
\/ Head of the Department, Environment Science
Arts, Science and Commerce College, Chikaldhara
Amravati (Maharashtra)- 444807
Sub:

Appreciation of Services Rendered in Grassland Management in the Pench TR.

This is with great pleasure that I acknowledge and immensely appreciate your
technical guidance for the development of grasslands in the Pench Tiger Reserve. An eminent
agrostologist of central India, you have been visiting Pench Tiger Reserve to share your experience
of grassland management with officers’ staff' of the tiger reserve, and to train them in the recovery
and improvement of this important habitat type upon which depends a huge population of ungulates
of different species.

Your recent visits in to the protected area and interaction with Pench management have
considerably added to our understanding of the management of grassland habitat | hope that in
future also you will lend us this tremendous support for the cause of wildlife conservation in the tiger
reserve. 3

%&— B

( Ashok Kumar Mishra )
LF.S.
CCF & Field Director
Pench Tiger Reserve, Seoni

127



' ,;.»_'_"ﬂﬁ
FONEARASHTRA STATE
OFFICE OF THE CONSERYV EST DEPARTMENT

:\TOR OF FORESTS & FIELD DIRECTOR,
TIGER RESERVE, CHANDRAPUR
phone No. (07172) 251414 Mul Road, Chandrapur 442401

TADOBA-ANDHAR

£-Mail ccffdtadoba2@mahaforest.gov.in

Bosktis~ 4/ SHBMO/2021- 22/ 250 Chandrapur, Date 20/12/2021

CERTIFICATE
TO WHOM IT MAY CONCERN

Professor B. D. Muratkar, (Head of the Department of Environmental Science,
Arts, Science & Commerce College Chikhaldara, District- Amravati) has written a book

( Impartant) “in academic year 2021-22.
ed on 18/12/2021 by Shri. R. M. Ramanujam (IFS),

Nagzira Tiger Reserve, in presence of

"Tadaba : Grasses species
This baok has been publish

Conservatar of Forests & Field Director, Navegaon-

Dr. Jitendra S. Ramgoakar (IFS). Conservator of Forests & Field Director, Tadoba-Andhari

Tiger Reserve, Chandrapur.

This book is very important fo ‘
Tiger Reserve in identification of grasses and wildlife hahuta/t management.

) )//L/’j
Dr. Jitendra S.\Ramgaokar, IFS)

Conservator of Forests & Field Director
Tadoba-Andhari Tiger Reserve, Chandrapur

r frontline staff and officers of Tadoba-Andhari
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l')’;\"- RAJA RAO. IFS
Irector /CCF &

Secretary, CEFNARM

Telangana State Forest Academy
Government of Telangana,
Dulapally, Hyderabad — 500 100
Land Line (O) : 040 —29 70 48 96
Mob : + 91 94 40 81 01 66

e-mail : tsfa.hyd@gmail.com
peshi.tsfa@gmail.com

LETTER OF APPRECIATION

The Telangana State Forest Academy, sincerely appreciates Prof. Gajanan
Dadaraoji Muratkar of Maharashtra for the vast & exhausting knowledge on

Grasslands.

Prof. Muratkar delivered very information & exhaustive lecture on Zoom
webinar as a part of online lectures to the Forest Range Officer trainees VIII Batch
(batch comprises trainees of Uttar Pradesh, West Bengal & Karnataka) on 22n4
February 2022.

It was a splendid presentation besides interaction with the Forest Range
Officer trainees exposing them to various kinds of Grass species coupled with

identification tips for identification in the field.

Your eloquent sharing on “Grassland Development and Management”
was fully appreciated and the trainees got benefited from your views and vast

experiences in the field of Grassland Management.

Looking forward to your cooperation for promotion and imparting further

professional expertise in future as well.

Yours sincerely

U'U—Jt\ w W (SRIP. Vm\)A R\‘:k"7

Director/CCF

, IFS)

To

Prof. Gajanan Dadaraoji Muratkar

Head, The Botany and Environmental Science Department of the Arts,
science and Commerce College at Chikhaldara, Maharashtra State
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PENCH TIGER RESERVE
Seoni (M.P.) 480661

Ph.: (07692) : 223794

Fax : (07692) : 223204

M.: +91 9424794106

E-mail ; fdpennp.sni@mp.gov.in
Website : www.penchtiger.co.in
g1 @penchtrmp 7] @penchmp

otiok Ruman Heistina

Chief Conservator of Forests & Field Director

TO,
Prof. GD Muratkar
/ Head of the Department, Environment Science
Arts, Science and Commerce College, Chikaldhara
Amravati (Maharashtra)- 444807
Sub: Appreciation of Services Rendered in Grassland Management in the Pench TR.

This is with great pleasure that I acknowledge and immensely appreciate your
technical guidance for the development of grasslands in the Pench Tiger Reserve. An eminent
agrostologist of central India, you have been visiting Pench Tiger Reserve to share your experience
of grassland management with officers' staff' of the tiger reserve, and to train them in the recovery
and improvement of this important habitat type upon which depends a huge population of ungulates

of different species.

Your recent visits in to the protected area and interaction with Pench management have

considerably added to our understanding of the management of grassland habitat 1 hope that in
future also you will lend us this tremendous support for the cause of wildlife conservation in the tiger

reserve.
-

Ese00
( Ashok Kumar Mishra )
LF.S.
CCF & Field Director
Pench Tiger Reserve, Seoni
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MAHARAsN'nu STATE

FOREST pep,
OFFICE OF THE CONS ARTMENT
TADOBA. AND:XXATOR OF FORESTS & FIELD DIRECTOR,

I TIGER RESERVE. CHANDRAPUR
Phone No. (07172) 251414 Mul Road, Chandrapur 442401

E-Mail ccffdtadobaz@mahaforest.gov,in
Desk no - 4/Steno/2021-22/ 1528

Chandrapur, Date 14/10/2021

To,
Prof. G. D. Muratkar,
Head of the Department, Environment Science

Arts, Science & commerce College, Chikahldhara
Amravati (Maharashtra)-44807

~ Subject :- Appreciation of Services Rendered in Grassland Management in the Tadoba-
Andhari Tiger Reserve, Chandrapur.

This is with great pleasure that | acknowledge and immensely appreciate your
technical guidance for the development of grasslands and control of invasive weeds in
the Tadoba-Andhari Tiger Reserve. An eminent agrostologist of central India, you have
been visiting Tadoba-Andhari Tiger Reserve to share your e?(perience of grassland
management with officers / staff of the tiger reserve, anq to train them in the recovery
and improvement of this important habitat type upon which depends a huge population

of ungulates of different species.

Y, any visits since September 2020 including the recent 3 days workshop on
our m

i Reserve and interaction with Tadoba-

/ Tadoba-Andhari Tiger

meadm-u managen)ent atanage ment have considerably added to our understanding of

Andhari Tiger Reserve mland habitat. Your special efforts in documenting the works at

ti‘1e management qf grass in long term evaluation of the efforts that are being taken

different stages will he'lph'o pe that in future also you will !end us this tremendous
:Jenc:‘erI yrur gm:ia;niﬁ;-h e cause of wildlife conservation in the tiger reserve.
Chnical support fo

(Dr: Jitendra S. Ramgaokar, IFS)
Conservator of Forests & Field Director
Tadoba-Andhari Tiger Reserve, Chandrapur
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‘GRASS IS ARCHITECT OF
OUR FOREST ECOSYSTEM’

Yo
| able grassland conservation producing good results. In Kuno, the frontline staff converted a 2 hectare patch
3 e Comtral Indian miner " ioioa 3 hoctare grus mesdonw ot amoher sehabiltae e This as helped
wward was announced on World Earth bring cheetah to Kuna Besides, Sawai Madhopur, Brarutpur, Jim Corbett, and

under

wer reserve. Muratkar i lhﬂ’l -
reciplent of the Sanctuary
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— m Q Search latest news, videos, photos

‘Grass is engineer and architect of our
forest ecosystem’

CITY / Vijay Pinjarkar / May 1, 2022, 04:38 IST W

Gajanan D Muratkar (53), a botanist and
professor with Sipna Education Society's
Arts, Science, and Commmerce College at

hilslhalAdava [AmAavauimtil lhac lhaan ~AlastAA
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STATE BUREAU
Kumram Bheem Asifabad

A week-long grassland man-
agement training began in
Kaghaznagar Forest division
on Monday. Renowned
grasslands expert Dr GD
Muratkar of Maharashtra is
training forest officials in
raising the grasslands and
thus to protect herbivores
that give rise to population
of tigers.

Renowned grasslands
expert Dr Muratkar of
Maharashtra is
training forest
officials in raising the
grasslands

During the event, Mu-
ratkar explained insights
and techniques to improve
existing grassland habitat by
enriching them with grass
seeds. He trained the
foresters in creating grass-
lands in solar-powered per-
colation tanks.

He visited compartment

Grassland management tralmng begms

Dr Muratkar explains tips to manage grasslands to forest officials in Kaghaznagar Forest division on

Monday

number 246 in Bejjur Forest
block under the
gar division. He opined that
agar Forest Divi-
sion, being the gateway of
T a for tigers inhabit-
ing in Tadoba-Andheri
Tiger Reserve of Maharash-
tra, had the rich scope to be-
come an important tiger

habitat. He is scheduled to
con:llzlect a tt:llmlgg session
on ssland manage-
ment slgr:d to be held in
Jannaram forest division on
Tuesday.

Field Director to Project
Tiger, Kawal Tiger Reserve,
and Conservator of Forests
CP Vinod Kumar and Dis-

[T

trict Forest Officials of Kum-
ram Bheem Asifabad,
Mancherial, Nirmal and
Adilabad district, L Ranjith
Naik, Shivani Dongre,
Prasad, Dr B Prabhakar, re-
spectively, took part in the

event. Forest
Divisional Officer Rajara-
mana Reddy also present.
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)
rasslands are critical to the health of any

ecosystem as they provide the necessary grazing,

resting, hiding, and breeding ground for all kinds
of predator and prey species dwelling in an area. They are
typically the area in which the vegetation is dominated by
continuous cover of grasses and some herbs, shrubs, and
wild leguminous plants. The roots of the grass and the
plants maintain the soil water / moisture and prevent it
from evaporation during the summer season thus helping
conserve the quality of the soil.

Grasslands in Central India are of taller and intermediate
type, but the annual form of grasslands are adapted for
different climatic conditions. Total 24% of the geographical
area of India is covered with grasslands which are
decreasing at a fast pace due to the invasion of woody
species and weeds. Grasslands are heterogeneous in
composition. Grasslands are mainly found in Gujrat ,
Maharashtra , Madhya Pradesh , and Uttar Pradesh. Banni
grassland from Kutch, Gujarat is the largest grassland in
India.

Incidentally there are no natural pastures within Tadoba-
Andhari Tiger Reserve area. However after the
rehabilitation of villages like Navegaon, Jamni,
Pandharpauni, and Palasgaon new grasslands are being
developed and managed in a scientific manner. The
roadside grasslands and internal grassland patches play
vital role in interconnection of grasslands of TATR. Around
885 hectares of grassland amounts to 7-9 % of the total
Tadobalandscape.

All three types of grass varieties — smaller, intermediate,
and taller —can be found here. The most noteworthy
among them is Vetiver grass (scientific name -
VitiveriaZizanioides), also called Khus and is found in
Vidarbha region of Maharashtra. This grass is native of
India and tropical Asia. Predators like tigers and leopards
have been observed to use the four to give feet Khus grass
clumps to make ambush attacks on deer or wild boars
around Tadoba, Telia and Jamnilake. Another predominant
local grass variety is Cynodondactylon, commonly known
as Harali grass. It's a perennial, palatable grass used by
spotted deer in grazing habitat.

The rich diversity in the TATR also offers almost 6 to 7
different wild leguminous plants in the grasslands here.
Hyptissaveolens (Bhutganjya ) is a dominant weed in
grassland. Amphiterrestrial grasses are distributed in the
water bodies in the grasslands. The most challenging work
isremoval of Zadugawat and its restoration.

Management of these grasslands is a challenging process.
Weeds and other unwanted woody species have to be
identified in time for removal and have to be uprooted
before fruiting, Ecological restoration processes have to
be undertaken in the prescribed scientific way, and the
grassland has to be enriched / restored by selected and
suitable grasses. It is a process which goes on throughout
the year.

The frontline staff in each range of TATR are trained for
grasslands management. They prepare maps of each

MAMALRN
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FOREST DEPARTMENT )
GOVERNMENT OF TELANGANA

Forest Complex

Nirmal - 304 106

Telangana . )
e-mail : fdptkawal @ gmail.com

Sri C.P. VINODKUMARL.LF.S.,
Chief Conservator of Forests &
Field Director Project Tiger,

Kawal Tiger Reserve, Nirmal.

0

Dated: 26

Sir,

On behalf of Kawal Tiger Reserve, Nirmal, I place on record our sincere

appreciation towards Prof. G.D. Muratkar, for his invaluable contribution "
towards improvement of grassland management practices in Kawal Tiger %

Reserve, Nirmal. He has conducted field visits and conducted on field
training and workshops involving Forest officials from to cadre of Forest Beat
Officer to Field Director Project Tiger on the grassland management, Wild
legume identification, grass seed collection and weed eradication. This has
resulted in visible change in different grasslands spread over this Tiger
Reserve and we express our gratitude and acknowledge the services
rendered by him, and hope for his continuing technical support and

guidance.
With Regards,
Yours Sincerely, :
(C.P. Vinod Kumar, LES,) 2. '

Chief Conservator of Forests &
Field Director Project Tiger,
Kawal Tiger Reserve, Nirmal.

6.5

To:
The Principal,

Arts Science and Commerce College,
Chilkhaldara, Amaravati District,
Maharashtra State - 444 807
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Government of Maharashtra

WWMWMW%

Forest Department

Office of Conservator of Forests & Field Director, Tadoba

Andhari Tiger Reserve, Chandrapur
Tel NO (OT172) 251414 277116 Mul Road, Chandrapur-442401
[ omad cfatadobal ("mahatorest gov in/ ccf fdtatr@rediffmail com

No Desk-4/Steno/2021-22 _Jf, |2~ Chandrapur Dt.

Z) 1) L0522

To,
Dr G D. Muratkar
Head,
Department of Enviromental Sciences
Ant, Science & Commerce College.
Chikhaldara.

Subject - Conducting ecological study of grasses of Tadoba Andhari Tiger Reserve

E Regarding. ;
) Reference :- Deputy Director (Core), TATR Letter No. 984/2021-22 dated 31/01/2022.
Respected Sir,
As you are aware we at Tadboa Andhari Tiger Reserve Chandrapur, are working
extensively to make Tadoba Tiger Reserve free from invasive weeds and also to restore

degraded grasslands by promoting native species of grasses. We have received valuable
guidance from you from time to time to carry out this important work by following sound
scientific practices. We are also working on developing degraded areas vacated by villages
that have been relocated outside the park. We want to document this work and also conduct
study on the grass species available in Tadboa Andhari Tiger Reserve and its ecological
aspects.
Considering your technical expertise in the field of grasses and your continuos
guidance to field staff and officers of Tadboa Andhari Tiger Reserve, we would like to
request you to take up a separate study on ecology of grasses in Tadboa Andhari Tiger
Reserve Chandrapur.
This will help the management take informed habitat management decisions in future
and restore all degraded areas of the park and outside to their full ecological potential as

habitat for wildlife.
(DT Jitendra Ramgaokar)

Conservator of Forests & Field Director,
Tadoba Andhari Tiger Reserve,
Chandrapur

Copyto:  Deputy Director (Core), TATR Chandrapur for information with regards to letter
under reference
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Department of Environmental Science
Arts ,Science and Commerce College Chikhaldara
Extension Activity
Title of activity : Training to the frontline staff for grassland Management in Protecte

d Areas

Feedback form
Academic Year 2021-22
Name of frontline staff / officer:... Hx U Tn UL TZITRIAR v

Designation :...... ??rfiq?kh ...................................................................

Name of Tiger Reserve : Melghat Tiger Reserve (Akot Wildlife Division)

Date of visit : 14/11/2021

Grassland management training to frontline staff by — Prof. G D. Muratkar J(Grasses Expert)
Head Department of Environmental Science and his team.

Objectives : 1) Grasslands observations 2) Habitat improvements training 3) Grasses , weeds , wild legumes

identification 4) Grasses seeds collection 5) Enrichment of grasslands by palatable grasses seeds.6) Brush

woods management 6) Ecological Restoration practices.

Feedback :

e B ...m./..../m?.%(..rzrsfcb.sm\Lc RN R
@fm...’f.‘...a'mﬂzﬁrﬁtar Z20r. e, -g'mnq) "’Iob, ”um ¥

T AT LG A el LG SN R . J? o

0L ... ?n’rﬂ’ ...... ﬁn,mq':..zt..r.'.»mffz}....:ﬁ.:.on..?4! ..... 1Tut»rh. B0l )
LRSI . '/xz"‘a\maT Y}SWJ.H//....ZHMI !6{) TR auﬂw
B O.'r.‘.[.?(i. ...... 0 Qm,mi..}b ...... AR/ T mmnﬂd <RI ST

, n:pr(mzrf.’....um .......................................................................................

...................... e 11230 I L T e N AR R TR B e

I Ml 200 I A N A A fek

S m..dﬂm...ﬂ(mgﬁ e AR o7 |
e |

& Arg_ =

g f ;
Date: *, 1o o/, Slgnature

’ g fﬁ"uw’ ‘zw 7305
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Extension Activity Report

"Training to the Frontline staff of
Forest Department for
Grasslands Management in Protected Areas”

Training by

Prof. G. D. Muliigkar

Assist. Prof. & Head Dept. of EnyilBnmental Scil
Arts, Science & Commerce Collfe, Chikhald3ls

Dist. Amravati - 444 S, .

Duration of ACWit
L 2020-2028%

i A e 3 s
Department of Environmel all,‘i%ienc, B R <
Arts, Science & Commerce Colleg€; Chikha dara?"™ = 5 : =1

Dist. Amravati - 444 807 M. () ‘ |
¢ I ™ ; d! : " Ay ‘1.‘




Extension Activity

Report on

Training to the frontline forest staff for grasslands Management in
Protected Arens of Indin

Title

By

Department of Environmental Science
Academic Year 2020-21

Training to the frontline forest staff for grasslands Management in

Protected Areas of India (Kawal Tiger Reserve, Tadoba Andhari Tiger

Reserve, Bandipur Tiger Reserve, Panna Tiger Reserve, Satpuda, Kanha

Tiger Reserve MP).

Coal

To develop grazing habitat for herbivores in Protected Arcas

specially in Tiger Reserve, Sanctuary and National park.

Participants in the field workshop

Sr. Name of Duration | Beneficiaries | Beneficiary
No. | Protected Area Number
1 | Kawal Tiger 27-30 | DCF, Field 50
Reserve August | Director, RFO,
Telangana State 2020 Section officer,
Bit guard of
tiger reserve
2 | Sahyandri Tiger November | DCF, Field 25
Reserve MS 2020 Director, RFO,
1
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| Section officer, |
] |

' Bit guard of

| tiger reserve

e

3 | Tadobz Andhari | August | DCF, Field
 TigerReserve MS = 2020 | Director, RFO,

{ f | Section officer,
’ : | | -

é , | B1t guard of

! | | .

 tiger reserve

i

|
\
|
|
|
1
|
l
i

4 |SapudaTigr | 10-11 | DCE. Field 30
gRﬁen'e MP

i

August | Director, RFO,

2020 | Section officer,

|
|
’i Bit gnard of
!
|
|

tiger reserve

| r———————

5 | Bandipur Tiger 26 DCF, Field
Reserve Kamataka | November Director, RFO,

D
W

Section officer,
Bit guard of

tiger reserve

6 | Kanha Tiger | July 2020 DCF, Field 7 B
Reserve MP

Director, RFO,
Section officer,

| Bit guard of

tiger reserve

7 | Panna Tiger | February |DCF.Field | 2

Reserve MP 21 Director, RFO.
‘ |

Section officer,

me..m-rvw B e P B MW ———T
]

r
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f - Bit guard of

| tiger reserve

8 |Amrabad Tiger | 27,28 | DCF.Field 23
Reserve Telangana | January 21 | Director, RFO. |

] :
State | Section officer, |

Bit guard of

| teer reserve
| e

Concept

To know the soil characters, profile for grassland development in
naturalpastures, degraded areas of forest and lantana removed areas for

restoration ofgrasslands. To manage the grazing, browsing. breeding.

nesting habitats.

To train the frontline staff for

e QGrasses, weeds and wild leguminous plants identification from forest
areas.

e Enrichment of grasslands

e Eradication of weeds from grasses for habitat improvement
e Brushwood management

e Geo mapping of grasslands

e Restoration of grasslands

o QGrasses seeds collection, storage and enrichment.

The Context

The Protected Areas includes Tiger Reserves, National Parks.
WildlifeSanctuaries, the wildlife like Herbivores, Omnivores, Camivores
habited in theprotected areas. The grasses are the producers. soil binders,

provides chemical energyto the wildlife in the form of fodder species. The
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protected arcas forest are with 2-4.5% grasses naturally it should be 6.5 %-

7.9%. Now recently natural grasslands andrelocated arcas of the Protected

Arcas arce developing in to good grasslands for theherbivores.Grasslands

are the green ground cover of protected arcas in forest. The grassesare

useful for grazing habitat of wildlife (Herbivores). The threats to the

grasslandsare soil degradation, loss of soil moisture, leach out of nutrients

of the soil, forestsfires, weed infestation, woody species encroachment,

and change in grasslands Composition, exotic species and decrease in

nutritive value of the fodder grasses.The faculty member of the department

of the college has the good expertise inthe grasses, weeds and forests flora

1.

identification and their nutritive values.

The grassland management practices includes

To give the field training to the forests field staff in the natural
grasslands andrelocated areas of the Protected Areas in each season of

the year.

. To know the exact area of grassland year wise by demarcation of

grasslandarea by GPS.
Grasses identification training to field staff by local names and

scientificnames.

. Weeds identification with local names and their flowering season.
. Browsing species identification with local names.

4
5

6.
7
8
9

Field training to collect the grasses seeds and wild legumes seeds.

. Weed eradication programme two times in a year

. Grasslands enrichment by seed broadcasting in May - June scason.
. Grasses biomass management practices in mosaic pattern.
'-10.Wild fruit trees identification and addition in relocated areas.

'11.Complete training programmes are organized by the CCF & Field

Director ofthe respective Tiger Reserves in each season.
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The practices in the field

attached in the extension activity report with Text, Images and

The detailed reports of field workshops for frontline staff are

Appreciation letters.

Results of Extension activity

Capacity building of frontline staff of Protected Areas.
Field interventions for habitat improvement in P. A.

E Herbarium of grasses and identification
Documentation of bench marks and results

Comparative analysis before and after work

Q‘WD

Prof. G"IT Mur tkar

- . o
Acting Principal
Art,Science & Commerce College,
Chikhaldara,Dist.Amravati
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Tadoba Andhari Tiger Reserve (M. S.)

Grasslands Management Observations & Recommendation’s

Report

o '."Tﬁ 7
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Date of visit

01%to 03" September 2020

Grassland Management observations in Tadoba Andhari Tiger

Reserve

Grasslands of Tadoba Andhari Tiger Reserve are of heterogeneous
type with three types of grasslands : Smaller , intermediate and taller
grasslands with 70% palatable and 30% non palatable grasses. The
grasslands possesses25% perennial palatable grasses and 45% annual
fodder grasses with browsing species. The grasslands also comprises few
wild leguminous plants. Most of the grasslands invaded by the weeds like
Bhutganjya( Hyptis ), Tarota ( Cassia tora), Congress grass ( Parthenium),
Sidacordata , Sidaacuta , Corchorusetc weeds.Each grassland is with water
body.The management practices conducted by the field staff in last two

months are...............

Moharli ,Palasgaon , Nawegaon, Pandharpauni, Jamni, Khatoda,

Botezari , karwa range ( TATR) all Grassland area :
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Observations

e \Weeds invasion along roadside area and inside the grasslands on

large scale.
e Seeds of Setariapumilla (Wild Bajara) developed in each grassland

e Weeds like Bhutgangya (Hyptissaveolens) dominant in each

grassland.
e Ageratum conyzoides weed common in grasslands

e PalasghaonGrassland : 85 Hect.

e Palasgaon village rehabilitated in 2019, mostly all were paddy fields
before rehabilitation, soil fertile, grasses taller, intermediate,
Iselimalaxum, Digitariaabludens, Setariapumilla, Paspaladium,
Themeda, Heteropogon grasses are distributed in complete
grassland, weeds invasion in more % in gaothan and other area of
Palasgaon. Wild Leguminous plant Wild Tur  (Atylosia or Cajanus)
is dominant. Bhutganjya, Sida weeds common in grassland

e Navegaon Grassland : 274 Hect area
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1. Largest grassland of TATR with 274 hect area.

2. Taller , intermediate grassland

3. Grassland invaded by ranbhendi , weeds like Bhutganjya, Sida , Cassia
toraetc

4. Weeds invasion in boundaries of grasslands

5. Grasses : Themeda, Heteropogon, Dicanthium, Iselima, Ischemum,
Cynodon, Digitaria, Elusine, Chloris, Setariaetc

6. Wild legumes : Ran Tur , Ran moog, Ran Barbati

7. Wild fruit trees like Bor

8. Brush woods invasion of Acacia

9. Roadside grasses with more weeds

10.Wild tur dominant in grassland

11.Dominant grasses are Themeda, Iselima, Heteropogon
Recommendation’s

» Weeds uprooting two times per year — July , September, before

flowering , fruiting weeds to be uprooted

» Brush woods management to reduce woody species but conserve

fruit trees

Uprooting of Bhendi plants from grasslands.

Prepare inspection path of standard size in each grassland

To prepare grasses, wild legumes seed plot with demarcation.
Management of resting habitat

Uprooting of Beshram plants

vV Vv V VY V VY

After uprooting of unwanted non fodder weeds — Ecological

Restoration by gawatpendi with grasses seeds.
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Restoration after removal of weeds by fodder grasses seeds

> In next 20 days grass seeds collection is necessary.

» Grasses selection for seed collection are Dicanthiumannulatum,
D. caricosum, D. tuberosum, Themedaquadrivalvis, Iselima,
Setaria.

» Collection of wild leguminous seeds from 2nd December to 28th

December.

Jamni Grassland : 47Hect

Observations

1. Smaller grassland suitable for spotted deers, black bucks
2. Grasses distribution:  Cynodon, Dicanthium, Setariapumilla,
Dicanthiumannulatum, Iselimaprostratum . I. laxum, Chloris virgate,

C. barbata, Elusineindica, Setaria italic , etc
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3. Weeds : Prtheniumhysterophorus (GajarGawat) dominant weed, Sida,
Hyptis, Cassia tora

4. Ornamental plants sadafuli

5. Wild fruit trees present.

6. Water body present.

Recommendation’s

» Weeds uprooting two times per year — July , September, before
flowering , fruiting weeds to be uprooted

» Brush woods management to reduce woody species but conserve fruit
trees

» Uprooting of ornamental plants from grasslands.

» Prepare inspection path of standard size in each grassland

» To maintain pressure the grasses of Jamni grasses — relief enclosure of

2 hectares size to be prepared, number two in jamni.

KosenkarGrassland : 10Hect
Observations

Oldest grassland with smaller and taller grasses.
Most of the grasses are palatable,
Wild fruit trees present

Brushwood infestation on large %

o & W b oE

Grasses utility index good more than 70%.
Recommendation’s

1. Uproot weeds along roadside before fruiting. Weeds like Butganjya,
Sida, Cassia tora.

2. Brushwood Management to reduce woody species.
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Weeds uprooting along roadside before Fruiting

Khatoda Grassland : 10 Hect.- Comp. No. 123
Recommondations

1. Weeds uprooting two times per year

2. Brushwood management

One of the best grassland of TATR, Conserve old grasslands from

woody plant species and invasive weeds.

Roadside Grassland towards Botezariroad : 11 Hect.

Observations

1. Roadside taller grassland with dominant grasses like Themeda,
Heteropogon, Dicanthium , Setaria

2. Grassland invaded by exotics like Stylosantheshammata.

3. Wild legumes in good %

4. Brushwood invasion in grassland.
Recommendation’s

1. Weeds uprooting two times per year.
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2. Uprooting of exotic species — Stylo
3. Brushwood management

4. Conserve wild leguminous plants.

Botezari Grassland : 37 Hect.
Observations

e Larger grassland with smaller and taller grasses like
Saccharumspontanium( PadyalGawat )

e Grasses : DurwaGawat , Dicanthium , Iselima , Ran bajara, Ghonyad ,
Kusali

e Weeds: Bhutganjya ,Kena , Adhada , Tarota, Gajargawat in Gawathan
area of 4.5 Hectares.

e Ploughing in 2,5hect area where Cynodon ( Durva ) grass was present.

e Enclosure for spotted deers prepared in which high % of weeds and
taller grasses are present.

e 2,5 hectares cynodon grass was present but due to ploughing weeds are

infested in deers enclosure.

Enclosure for spotted deers with weeds invasion not suitable habitat
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Recommendation’s

1.

ok~

For spotted deer’s they require smaller, palatable nutritive grasses with
20% taller grasses and green bushes for resting habitat.

Wild fruit trees

Browsing bushes wild.

There should not be ploughing in Protected Areas.

Weeds uprooting and restoration by Cynodon , Dicanthium , Ranbajara
, Kodo , Ravi gawat

For spotted deers develop suitable grassland in enclosure.

Uproot weeds from gaothan area

Suitable grasses in Enclosure of Spotted Deers

Common recommendations for TATR Grasslands Management

1
2
3.
4

o

Conserve old grasslands by proper management interventions

Weeds eradication before fruiting

Uproot weeds along roadside as well as from inside grasslands

After weeds eradication — restoration by good grasses with suitable
grasses.

Brushwood management in suitable season

Jamani relief enclosures in grassland in rotational manner

8
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10.
11.
12.
13.
14,
15.

16.

Concentrate on wild leguminous plants to maintain positive
association and composition of grasslands

Site specific interventions’ required

Identify grasses with local names

Ecological restoration by grasses seeds

Monitoring of grasslands season wise

Documentation of management interventions

Training for frontline field staff 2 times per year.

Palasgaon grassland with proper inputs.

Botezari don’t plough, select suitable grassland for rescue of spotted
deers.

Geo-mapping of each grassland

156



Grasses of Tadoba-Andhari Tiger Reserve, Chandrapur

Sr. Annual / Palatable /Non
Name of grass .

No perennial palatable
1 Aristida funiculata Annual Non Palatable
2 Aristida reducta Annual Non Palatable
3 Apluda mutica Annual Non Palatable
4 Bothriochloa tuberosa Perennial Palatable
5 Bothriochloa pertusa Perennial Palatable
6 Brachiaria mutica Annual Palatable
7 Chloris barbata Annual Palatable
8 Chloris virgata Annual Palatable
9 Chloris gyana Annual Palatable
10 | Chloris dolichostachya Annual Palatable
11 | Dactyleptium aegypticum Annual Palatable
12 | Digitaria stricta Annual Non Palatable
13 | Digitaria bicornis Annual Palatable
14 | Dicanthium annulatum Perennial Palatable
15 | Dicanthium caricosum Perennial Palatable
16 | Dicanthium persutum Perennial Palatable
17 | Elusine indica Annual Palatable
18 | Eragrostris viscosa Annual Non Palatable
19 | E, gigantea Annual Non Palatable
20 | E. unioiloides Annual Non Palatable
21 | Eragrostellia biferia Annual Non Palatable
22 | Heteropogon contortuds Annual Palatable
23 Iselima laxum Perennial Palatable
24 Iselima prostratum Perennial Palatable
25 | Melanocenchrus Annual Non Palatable

jacequemontii

26 | Oplismenis compositus Annual Non Palatable
27 | Rottbolia cochinchinensis Annual Non Palatable
28 | Sporobolus paniculatus Annual Non Palatable
29 | S.indica Annual Non Palatable
30 | S, gigantea Annual Non Palatable
31 | Eragrostis minor Annual Non Palatable
32 | E. major Annual Non Palatable
33 | Sacciolepis indica Annual Palatable
34 | Setaris pumilla Annual Palatable
35 | S, italica Annual Palatable
36 | S, verticellata Annual Palatable
37 | S. intermedia Annual Palatable

10
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38 | Panicum antidotale Annual Palatable
39 | Coix aquatic Annual Palatable
40 | Paspalum scrobiculatum Annual Palatable
41 | Themeda laxa Annual Palatable
42 | Themda quadrivalvis Annual Palatable
43 | Themeda triandra Annual Palatable
44 | Vitiveria zizanioides Perennial Palatable
45 | Saccharum spontanium Perennial Palatable
46 | Wild leguminous plants; Annual
Cajanus cajanoides
47 | Spodiopogon rhizophorus Annual Non palatable
48 | Dimeria blatteri Annual Non palatable
49 Panicum 4 species Annual Palatable
50 | Elusine eruciformis Annual Palatable

11
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Cajanus cajanoides
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Crotalaria juncea
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Ecological Resttoration of Platable Grasses in Pandharpauni (TATR)
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Appreciation ’

srgreny o
wr fr
WTHONS T A s, wreer-shardt ww e, S Aty i
Yoot wertw 07172) 240414 e Py, AETTAA2401
8w cemnasbazgm, govin
Desk No-4/Steno/20-21/1733 Chandrapur, Date : 20/10/2020

r
Sir,

Subject ;- Letter of appreciation
On behalf of Tadoba-Andhari Tiger Reserve, Chandrapur, | place on
record our sincere appreciation towards Prof, G. D. Muratkar, for his invaluable
contribution towards improvement of grassland management practices in
Tadoba-Andhari Tiger Reserve, He has conducted field visits and counducted on
field training and workshops involving Forest officials from the cadre of Forest
Batcurdsmﬂddbmm-onmemsda'ndmmgemem.wudlme

Identification, grass seed collection and weed eradication. This has resulted in
j MWMMWWWMMMWW
A mwmmmmmmwmmhope
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Tadoba Andhari Tiger Reserve , Chandrapur
Grasslands Management
Feedback form

Title of intervention:Grasslands Management in ProtectedAreas of Tadoba

Andhari Tiger Reserve
Duration: 2019-20

Season: Rainy season and Winter season

Interventions guidance by Prof. G. D. Muratkar , Grasses Expert ,Chikhaldara
Interventions : Grasses identification ,weeds and wild leguminous plants , seed
collection , enrichment of grasslands . relief enclosures , biomass management.
Field observations and opinion of field

officers:. RIS 0). Frigs FEamar.. 5.8 R 8 e
1&&%.”3ﬁ?kﬂ.n&klﬂ.IﬁgﬁinuxﬁknﬁiJiﬁ%iﬂ"Ték-ﬁﬂifﬂﬁ}“
TR R T AR . SR, FrdY B B 3
B A AL T w3 Xt e mnr
AL, A T TR, T s R T ey

eliek entlae

COAR M =7 112 e v

ﬁémﬂmA*

A e, e mRem . T, e
N8 e, Smens, )

iy AR LI 2L W TV g S N e, Nyl W%f
ﬁeﬁ’mm%aﬂwrs&\fhmﬁw«&m“m}f
WD, AT, SRS A 11 B
P L. chavan
Date: 18fe3 ) 20y Name an Signature with

Range Forest Sumwer
(Wild) Kolara
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- Interventions guidance by Prof. G. D. Muratkar , Grasses Expert Chikhaldara
Interventions ; Grasses identification ,weeds and wild leguminous plants , seed
collection , enrichment of grasslands . relicf enclosures . biomass management.
Field observations and opinion of ficld
officers; gt

A ,
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ba Andhari Tiger Reserve | ( ‘handrapur Y
Grasslands Management
Feedback form

Title of intervention:Grasslands Management in ProtectedAreas of Tade
Andhari Tiger Reserve

wha

Duration: 2019-20

Season; Rainy season and Winter season

Interventions guidance by Prof. G. D, Muratkar , Grasses Expert Chikhaldara
Interventions : Grasses identification weeds and wild leguminous plants |, seed

collection , enrichment of grasslands . relief enclosures | biomass management,

Field observations and opinion nl‘ ﬁcld - 5

officers:. . AT, AL (W MR <14 THRY. U SN SV, P A L RS
'{lﬁﬂ 2-920 ?‘M’I El'.'. 5.:..7.‘.‘.“.!?‘ THRL TR AT AT, . e et
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Name an éu ature with

Date: 13\08\202) it
b {S.8. KULMETHE
Ferast Guard
Tadoba Bar
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Tadoba Andhari Tiger Resceve , Chandrapur
Grasalunds Managemoent
Feedback form

Litle of Intervention Crasstands Managemett in Protocted Areas of T‘i
Andhan Tiger Reserve :

Duranon: 201920

Soason: Rainy soason and Winier season ‘
Iserventions guidance by Prof. G D Murathar , Grasses Expert Chikhaldara
Interventions - Granses identification woeds and wild leguminous plants , soed
collection , enrichment of grasslands - relief enclosures , biomasy managerment
Field observations and opimion of ficld
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Tadoba
Grasslands Manage
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hopecr |

Aranya 8havan,Saltabad,
Hyderabad - 500 004 1.5
Office : 040 23231404
Fax 040 23231851
Mot 94 91 05 3220

pccltelangana@gmail.com

R. SOBHA, IFS

Principal Chief Conservator Of Forests
(Head Of Forest Force)

DATED:29.08.2020

My sincere appreciation to Prof. Gajanan Dadaraoji Muratkar
of Maharashtra.

Thank you very much for delivering on informative and
thought provoking session through Zoom Webinar on “Grassland
Development and Management - Challenges & Solutions”
held on 29™ August, 2020 facilitated by Telangana State Forest
Academy, Dulapally, Hyderabad.

It was a splendid detailed presentation and interaction with
Forest Department officials of Telangana State with good field
practices.

Your passionate sharing on Grassland Development and
Management is always an inspiration to us. All the department

officers have appreciated and got benefitted from your views and
vast experiences in the field of Grassland Management.

Looking forward for your cooperation for the promotion and
imparting professional expertise in future as well.
Wik et widd 5
(R. SOBHA)
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Telangana State Forest Academy
Government of Telangana,
Dulapally, Hyderabad — 500 100
Mob :+91- 9948919666

Land Line (O) : 040 - 29704896
e-mail : tsfa.hyd@gmail.com

Dr G. Chandrashekar Reddy, I.F.S.
Add1.PCCF & Director (FAC)

Date: 29.08.2020
Letter ciation

My sincere appreciation to Prof. Gajanan Dadaraoji Muratkar of
Maharashtra.

Thank you very much for delivering on informative and thought
provoking session through Zoom Webinar on “Grassland
Development and Management — Challenges & Solutions” held on
29t August, 2020 facilitated by Telangana State Forest Academy,
Dulapally, Hyderabad. '

It was a splendid presentation and interaction with Forest
Department officials of Telangana State with the good field practices.

Your passionate sharing on Grassland Development and
Management always an inspiration to us. All the department officers
have appreciated and got benefitted from your views and vast

experiences in the field of Grassland Management.

Looking forward for your cooperation for the promotion and

imparting professional expertise in future as well.

(Dr G. Chan kar Reddy, IFS)
APCCF/Director
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Forest Complex

Nirmal — 504 106

Telangana

e-mail : fiptkawal@ gmail.com

Sri C.P. VINOD KUMAR, LF.5.,

Field Director Project Tiger,
Kawal Tiger Reserve

Date: 01.10.2020

To,
Dr. G.D. Muratkar
Grassland Ecologist
Chilkhaldara, Amaravati District,
Maharashtra State - 444 807

Dear Sir,

Thank You for taking time and visiting the Kawal Tiger Reserve,
Telangana during 27.09.2020 to 30.09.2020. I sincerely appreciate the time
You spent in training the staff and field visits to grasslands developed in Kawal
Tiger Reserve. Your visit has given lot of practical field guidance to all the staff
up to Forest Beat Officer level and also Protection watchers.

Your visit has given guidance to all of us in further improving, developing
and maintaining grasslands in Kawal Tiger Reserve.

Under your guidance our team will definitely increase the grasslands for
improving the prey population in the Kawal Tiger Reserve. We all look forward
for your further visit to Kawal Tiger Reserve,

With Regards,

Yours Sincerely

L—%%

(C.P. Vinod Kumar)
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OFFICE OF THE PRINCIPAL CHIEF CONSERVATOR OF FORESTS (WILDLIFE &
BIO-DIVERSITY CONSERVATION) CUM-CHIEF WILDLIFE WARDEN CHHATTISGARH
Aranaya Bhawan, First Floor (FR) Sector 19, North Block, Capital Complex Atal Nagar, Nava Raipur
P ewlweg@gmail.com i (®0771-2512880, & 0771-2512881)

No/WL /Coord/.&Ae.......... Nava Raipur, Dated :. Q.5

Prof. Gajanan Dadaraoji Muratkar delivered a virtual lecture captioned

th

“Grassland management Technigues for the Protected Areas of Chhattisgarh” on 4" June

2021 to the Officers and field staff working in the Protected Areas of Chhattisgarh.

The inputs in the session gave an insight into the timelines in which different
activities from seed collection, treatment. pre-sowing and post sowing operations need to
be carried out to develop grassland in order to increase the herbivores population. The

department is thankful to him and looks forward to having many more such fruitful

training sessions in the future also.

e 2\

(P.V.NARSINGA RAO)
Principal Chief Conservator of Forest (Wildlife) and
Chief Wildlife Warden, Chhattisgarh State
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GOVERNMENT OF KARNATAKA
S. R. NATESHA, IFS.,

CONSERVATOR OF FORESTS &
FIELD DIRECTOR

FOREST DEPARTMENT

No. A4/BUD/CR 17/Grassland/2020-21 Date: 25-01-2021

To,

Dr. Gajanan Muratkar,

Grass Expert and

Head of the Department Environment Science,
Arts, Science and Commerce College,
Chikaldara, Amaravati,

Maharashtra - 444807

Sub: Appreciation of Services rendered in Grassland Management in Bandipur
Tiger Reserve, Karnataka - reg.

*_k_%k_*

This is with great pleasure that, I acknowledge and immensely appreciate your
technical guidance for the development of grasslands in Bandipur Tiger Reserve and
the contribution towards the capacity building of our field and supervisory staff.

Your recent visit on 26" December 2020 to Bandipur and your inputs given in
the workshop with the management of Bandipur Tiger Reserve have considerably
added to our understanding of the improvement and management of grassland. I hope
that in future also you will lend us your tremendous support for the cause of
conservation of grassland in Bandipur Tiger Reserve.

(S. R. Natesha, IFS.,)
Conservator of Forests & Field Director,
Project Tiger, Bandipur

Project Tiger, Baﬁ&fﬁbr, Gundlupet Taluk, Chamarajanagar District, Karnataka -571126
Ph: 08229-236043/60 | E-mail: directorbtrtr@gmail.com | Web: www.bandipurtigerreserve.in
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Telangana State Forest Academy
Government of Telangana,
Dulapally, Hyderabad — 500 100
Land Line (O): 040 —29 70 48 96
Mob : + 91 94 40 81 01 66

e-mail : tsfa.hyd@gmail.com
email: peshi.tsfa@gmail.com

P.V. RAJA RAO, IFS
Director /CCF &
Secretary, CEFNARM

D.O.Lr.No: 729/2021/E2, Dt 19.07.2021
Dear Dr. Gajanan Murathkar garu

Sub: 7% batch FRO ITP - West Central India Study Tour -
Appreciation of Services rendered in Grassland Management as
a part of Virtual Study Tour - Reg.

dedkk

This is with great pleasure that, I acknowledge and immensely
appreciate your technical guidance for the development of grasslands in
protected areas towards the capacity building of 7% batch Forest Range
Officer trainees.

On 29, July, 2021 as a part of Virtual tour on Grassland management,
your inputs on Virtual mode added to our Forest Range Officer trainees
understanding and updates knowledge on improvement of Grasslands. | hope
that in future also you will extend your unstinted support for the cause of

conservation of Grasslands.

With _‘Alﬂm_&é-‘ﬂiukrgﬂl";
e

(Sri P.V. ,IFS.,)
Director /CCF

To

Dr. Gajanan Murathkar,

Grass Expert and

Head of the Department Environment Science,
Arts, Science and Commerce College,
Chikaldara, Amaravati,

Maharashtra - 444807
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Field Director,

Sri A.K. SINHA, IFS., Amrabad Tiger Reserve,

Chief Conservator of Forests /

Field Director, 09“375

Acham -
Amrabad Tige, Cell i 9440810115 il.com
Act Tiger Reserve, E-Mail :  atrcircle@gmail.

e ———

To

Dr. Gajanan Muratkar,

Grass Expert and

Head of_the Department Environment Science,
Art_s, Science and Commerce College,
Chikaldara, Amaravati,

Mabharashtra — 444807

Sub:- Appreciation of Services rendered in Grassland Management in
Amrabad Tiger Reserve, Achampet — Reg.,
P51 1 Ic]
This is with great pleasure that, I acknowledge and immensely appreciate
your technical guidance for the Development of Grasslands in Amrabad Tiger Reserve
ur recent visit on 27" and 28" January 2021 to Amrabad Tiger Reserve
! hop with the management of Amrabad Tiger Reserve
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Smt. Sunj

ta M, Bhagwat, IFS.,

g:ief Conservator of Forests / CF

ngareddy Cirele, Rangareddy.

Room No. 232, 2 Floor,
Aranya Bhavan, Saifabad,
Hyderabad — 500004.
Mobile: 94408155694
Office: 040 — 23232891.

No. APPmilﬁaﬂfGragﬂumgmz e : Date: 29-01-2021

To,

Dr. Gajanan Muratkar,
Grass Expert and
Head of-ths Department Environment Science,
8, Science and Commerce College, Chikaldara,

Art

Amaravati, Maharashtra - 444807

Sub:  Appreciation of Services rendered in “Management & Ecological
Restoration of Grassland with Biomass Management” afMahavir
HarinaVanashtali National Park, Hayathnagar Range, Shamshabad
Division, Rangareddy District, Rangareddy Circle - reg.

-X=X-X~

This is with great pleasure that, I acknowledge and immensely appreciate your
technical guidance & expertise for the development of grasslands in Rangareddy Circle
and the contribution towards the capacity building& field demonstrationto our Forest
Front Line staff &Field Officers.

Your visit on 29% January 2021, to Mahavir HarinaVanasthali National Park,
Hayathnagar Range of Shamshabad Division, Rangareddy District and your valuable
inputs provided in theManagement & Ecological Restoration of Grassland with Bio-
mass Mansgement” Workshop at Mahavir HarinaVanasthali National Parkhave
enriched and considerably enhanced to our understanding of improvement, restoration
and management of Grassland with respect to Bio-mass management.

I thank you for your support and expertise imparted to our Officers & staff and
expect the same co-operation in future also towards the cause of conmservation of

With Best wishes,

grasslands in Rangareddy Circle.

Wﬁ\"‘\%\

(Smt. Sunita M. Bhagwat, IFS.,)

185



hopecr |

nrune amh
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a faramT
ATHRET AT 8o rereh, ereYar-aaT SATH YA, HHqL AT HrATad
Foedt wwiw (07172) 251414 e T, HwT-442401

e ceffdtadoba2@mahaforest.gov.in
Desk No-4/Steno/20-2 1/1733

Chandrapur, Date : 20/10/2020

r
Sir,

Subject :- Letter of appreciation

On behalf of Tadoba-Andhari Tiger Reserve, Chandrapur, I place on
record our sincere appreciation towards Prof. G. D. Muratkar, for his invaluable
contribution towards improvement of grassland management practices in
Tadoba-Andhari Tiger Reserve. He has conducted field visits and counducted on
field training and workshops involving Forest officials from the cadre of Forest

Beat Guards to Field Director on the grassland management, Wild legume
identification, grass seed collection and weed eradication. This has resulted in
visible change in different grasslands spread over this Tiger Reserve and we
express our gratitude and acknowledge the services rendered by him, and hope
for his continuing technical support and guidance.

r. Jitendra S. gaokar, IFS)
Conservator of Forests & Field Director,
Tadoba-Andhari Tiger Reserve, Chandrapur
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Extension Activity Report

“Training to the Frontline Staff of
Forest Department for
Grasslands Management in
Protected Areas”

Training by
Prof. G. D. Muratkar 4
Assist. Prof. & Head Dept. of Enuronmuﬂ”iiua i
Arts ,Science &Commerce College Chikhaldara '-
Dist. Amravati 443807 M.S. =
» -8

Duration of Activity
2018-19 & 2019-20 «

\
"

Department of Environmental Scence
Arts , Science & Comm. College Chikhaldara




Extension Activity Report
Department of Environmental Science
Academic Year 2019-20

Format for presentation of best Practices
1. Title

Training to the frontline forest staff for grasslands Management in Protected
Areas of Telangana State.

2. Goal

To develop grazing habitat for herbivores in Protected Areas specially in Tiger

Reserve , Sanctuary and National park.
Participants in the field workshop
DCF, Field Director, RFO, Section officer, Bit guard of tiger reserve .
1. Kawal Tiger Reserve
2. Amrabad Tiger Reserve and Vansthali National Park Hydrabad.
Duration of Activity (Workshop) : 28" October to 2" November 2019
Concept

To know the soil characters, profile for grassland development in natural
pastures, degraded areas of forest and lantana removed areas for restoration of

grasslands. To manage the grazing, browsing, breeding, nesting habitats.
To train the frontline staff for

e Grasses, weeds and wild leguminous plants identification from forest areas.
e Enrichment of grasslands

o Eradication of weeds from grasses for habitat improvement

e Brushwood management

e (Geo mapping of grasslands

e Restoration of grasslands

e Grasses seeds collection, storage and enrichment.
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The Context

The Protected Areas includes Tiger Reserves, National Parks, Wildlife
Sanctuaries, the wildlife like Herbivores, Omnivores, Carnivores habited in the
protected areas. The grasses are the producers, soil binders , provides chemical energy
to the wildlife in the form of fodder species. The protected areas forest are with 2-4.5
% grasses naturally it should be 6.5 %- 7.9%. Now recently natural grasslands and
relocated areas of the Protected Areas are developing in to good grasslands for the
herbivores.

Grasslands are the green ground cover of protected areas in forest. The grasses
are useful for grazing habitat of wildlife (Herbivores). The threats to the grasslands
are soil degradation, loss of soil moisture, leach out of nutrients of the soil, forests
fires, weed infestation, woody species encroachment, change in grasslands
composition, exotic species and decrease in nutritive value of the fodder grasses.

The faculty member of the department of the college has the good expertise in
the grasses, weeds and forests flora identification and their nutritive values.

The grassland management practices includes

1. To give the field training to the forests field staff in the natural grasslands and
relocated areas of the Protected Areas in each season of the year.

2. To know the exact area of grassland year wise by demarcation of grassland
area by GPS.

3. Grasses identification training to field staff by local names and scientific
names.

. Weeds identification with local names and their flowering season.

Browsing species identification with local names.

4
5
6. Field training to collect the grasses seeds and wild legumes seeds.
7. Weed eradication programme two times in a year

8. Grasslands enrichment by seed broadcasting in May - June season.

9. Grasses biomass management practices in mosaic pattern.

10. Wild fruit trees identification and addition in relocated areas.

11. Complete training programmes are organized by the CCF & Field Director of

the respective Tiger Reserves in each season.

The practices in the field

Kawal Tiger Reserve, Telangana State
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Ecological Impact Assessment of Relocated villages of Akot Wildlife Division

Melghat Tiger Reserve , Amravati

Interim Progress Report

Project Name

Ecological Impact Assessment of Relocated villages of Akot

Wildlife Division Melghat Tiger Reserve , Amravati

Project report
compiled from

Prof. G. D. Muratkar ( Grass Expert )
Head Department of Environmental Science
Arts , Science & Commerce College , Chikhaldara

Dist. Amravati

Contributors

Mr. Chetan R. Joshhi , Mr. T. R. Akhande

Reporting period

July 2019 to October 2020

Summery

The relocated villages of Melghat Tiger Reserve are Amona ,
Barukheda , Bori,Churni, Dhargad , Gullarghat ,Kund ,
Nagartash , Somthana and Vairat. All these villages are
relocated from the core area of MTR from 2002 to 2014. The
main objective of the relocation was to develops and extend the
good grasslands , grazing , browsing , breeding , nesting and
hidden habitats in the large area of MTR. The baseline data
before relocation was collected time to time by me and my field

team.

After relocation of villages what ecological ,phyto
sociological and physical changes are occurred are to be
studied in the form of Ecological Assessment of the grasslands.
The forests type of the Melghat is Tropical dry deciduous type
with Tectonagrandis L. (Teak ) as a dominant tree
vegetation.The grasslands of MTR are mostly heterogeneous
with annual , palatable grasses. The dominant useful
Dicanthiumannulatum ,Dicanthiumcaricosum fodder grasses

are Apludamutica , Brachiariamutica , Heteropogoncontortus ,
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Themedaquadrivalvis . The wild leguminous plants are

distributed in the grasslands of MTR. The grasses maintain the

productivity of the grassland ecosystem and play a vital role in

grazing food chain. The grasslands maintain the prey base for

the Carnivores and useful for the flow of kinetic energy in the

ecosystem.

Activities and

Ecological and taxonomical Survey of the grasslands

progress e Soil pH analysis of each grassland.
e To lay down the ecological quadrates in grasslands.
e Identification and enumeration of grasses.
¢ Identification and enumeration of wild leguminous
plants.
e Observations of grasses associates.
e To study the % of Perennial and annual Palatable
grasses.
e To study the % of Perennial and annual non palatable
grasses.
e Weeds Species identification.
Outputs of the e The intensive survey was carried out in the Monsoon

survey and case

study.

season as a first season of the year.

The soil ecology was determined :

Relocated Soil PH Soil Soil

Village colour moisture

Barukheda 7.48 Brown - 1.786 gm/
white kg

Nagartash 7.15 Black - 1,981 gm
Brown kg

Amona 7.67 Murmi - 1.47 gm
Brown
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Gullarghat 7.7t0 Brown - 1.2t01,6

Dhargad 8.2 Black - gm
Red

Bori 7.8 Black - 1,95gm /
brown kg
and
murmi

Somthana 7.46 Red 1.85gm
murmi
and
brown

Churni 7.32 Murmi 1.64gm
red

Vairat 7.41 Red 1.58 gm
Murmi

Kund 7.45 Murmi 1.62 gm
red

e Rainfall varries from 850 mm t0 1900 mm

e Temperature Ranges from 6.5 to 48 degree celcious

e Humidity is variable from grasslands to grasslands 66 to

84 %

e The dominant perennial palatable grasses are :

Dicanthiumannulatum. Dicanthiumcaricosum ,

Dicanthiumpersutum, DicanthiumStrictum,

Heteropogoncontortus, Cynodondactylon,

Cynodonbarberi, Iselimalaxum, Paspaladiumflavedium.

e The dominant annual palatable grasses are :

Themedaquadrivalvis, Setariapumilla, Setaria

intermedia, Brachiariamutica, Echinochloacolonum,
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Dinebraretroflexa , Digitariaabludens, Urochloamutica,
Panicumtyhoides, Chloris virgata, Chloris barbata.

e Wild leguminous plants : Wild mungo, tur, soyabean,
udid , methi, matki, etc.

e Weeds : The dominant weeds are Rantulas, Gokharu,
Aghada, Gajar grass, Kena, Reshimkata, Kombada or
kardu, Ageratum conyzoides, Tarota,
Tridaxprocumbens.

e Wild fruit trees : Moha, Bor, Tendu, Awala, Behada,
Tiwas, Umber, Wad, Bel, Amaltash, Bahuniaspp all etc.

Progress towards
the Grasslands

Grassland Management practices from last 5 years shows
the following positive ecological successions.

Management 1. Heterogeneous grasslands.
practices.
2. Marvel grass along the boundaries of the cultivated fields
and in open grasslands.
3. Marvel grass replaces most of the weeds.
4. Species diversity index increases.
5. Association of the grasses with wild legumes.
6. Soil texture changes.
7. Intermediate grasslands formation.
8. Reduction in the % of unwanted weeds plants.
Evaluation Relocated Grasses Wild Soil texture Weeds %
report. Site association legumes %
Amona Good with more | 100 % Murmi, red Moderate unt
annual grasses, coloured control.
Tikhadi grass
dominent.
Barukheda | Good grassland | Wild tur, Murmi, red, Under contro
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with soyabeand | black
heterogeneous ominant
association.
45 % perennial
grasses & 50 %
annual grasses.
Bori Taller grassland | Very less | Murmired Under contro
with but threat of
Heteropogon, Lantana in
Themeda , future.
Apluda with
species
diversity.
Grassland at the
climax stage.
Churni Mixed type of Very less | Murmi red soil || Very high %
grassland. weeds
Dhargad Mixed types of | Moderate | Red - murmi Under contro
grasses. soil but village ar
with more %
weeds.
Gullarghat | Very good Moderate | Red - Murmi Weeds
grassland only soil controlled.
threat of wild
Jowar in future.
Kelpani Good grasses in | Very less | Black and More weeds |
black loamy murmi soil new relocate
soil. area.

Good potential
for the
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heterogeneous
grassland
development

due to soil
texture
diversity.

Kund Taller grassland | 60 % MURMI RED Under
with controlled.
Heteropogon as
dominant grass.

Nagartash Mixed 35% Red murmi Controlled
grassland.

Vairat Mixed 10 % Red murmi Controlled
grassland. more soil ,weed
patches of eradication ir
Dicanthium progress and

along Anikets
And in open
areas.The taller
perrenial
grassland
developed near
the back side of
temple in 36

hectares area.

regular.

205



Grasslands Development & Management Plan For
Relocated sites of Protected Areas

Grasslands sites of the protected areas (Relocated areas) composed of natural

grasses, weeds, small shrubs, woody climbers, parasites and wild leguminous plants.

Such area soil is degraded by the grazing pressure of domestic cattle’s and

anthropogenic factors. The exotic weeds are invaded on large scale.

In protected areas the main objectives are :

To manage the weed species in limited period.
To know the natural grass flora distribution.
To develop good heterogeneous grassland for herbivores.

To reduce the woodland species.

Management Practices (Plan for the Development of grasslands)

>

To plough the soil of relocated areas in summer or in pre-monsoon period.

To increase the aeration of soil by ploughing.

Ploughing useful for removal of weeds like Alternanthera, runners or prostrate
plants.

Collection and burning of weed species. (May

Addition of Browsing bamboo species along the boundaries of village area.
(June- July)

Addition of wild fruit trees by grid line randomly. (July)

Addition of annual / perennial palatable grasses in plough areas by seed
broadcasting. (Duration : May — 25" to 30™)

Management of natural water bodies by de-siltation.

Weed Eradication programme

1) June — July for new weed comers.

2) September — October : weed removal before flowering stages.

3) December — January : removal of succulent weeds .

Seed collection of wild legumes.

Weed removal: for continuous three years in proper period which will be
useful for reduction of weed species.

Management of Cuscuta reflexa, Cucurbits form relocated sites in premonsoon

period.
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Use of natural compost of the villagers in grasslands.

On priority firstly: Manage the house places of the villages in which the weeds
are on large percentage.

Prepare the grass seed bank of two hectares by fence to develop the grass seed
plot.

After relocation: collect the grass seeds from the different locations in

November — December, and broad cast the seeds in next pre monsoon period.

207



Grasslands Development & Management Plan For
Degraded grasslands in Protected Areas

Grasslands of protected areas naturally composed of good heterogeneous

grasses like Themeda, Aluda, Heteropogon, Dicanthium, Eragrostis, Sprobolus, wild

sorghum and some wild fruit trees, browsing species for the herbivores.

Reasons for the grassland degradation

Loss of soil moisture.

Loss of mineral nutrients.

Low water holding soil capacity.

Pressure of exotic weed species.

Growth of woody hardy species.

Biotic pressure.

In proper management in puts.

Management of grasslands in un proper manner.

Ratio of grass species and woody species.

Management Protocol

Manage the natural water bodies like lakes, ponds, by de-siltation, linkages.
Soil moisture conservation practices in proper period.

Reduction woodlands species under 20-30 cm.

Broadcasting of perennial palatable grass in May 25" 31%. Seeds of grass
species, like Dicanthium annualtum, Dicanthium caricosum, Themeda
triandra, Themeda quadrivalvis, Panicum milliare, Setaria pumilla, S.
intermedia, Apluda mutica.

Addition of indeginious wild leguminous plants like wild moog, wild arhar,
wild udid.

Cutting of tall grasses twice in a year — November and January to maintain the
grass biomass.

Weed eradication programmes thrice in a year for continuous two to three
years.

To increase the % of perennial grasses by slips / tusks / seed broadcasting.

Grass slips addition — June — july.
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Seed collection — November — December.

Weed eradication _ Woody hardy species — June — July , Herbs weeds — in
flowering stages or before seed formation

Addition of browsing species like Bahunia, Helictoris, Bamboo along the
boundries.

Maintain eco friendly water holes.
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Grasslands Development & Management Plan For
Natural Grasslands in Protected Areas

Natural grasslands : “Grasslands with indeginious grasses species in the form of
natural mesarch succession in the form of annual , perennial , palatable , non palatable
grasses and wild fruit trees , browsing shrubs , climbers , runners and aquatic |,

ambhiterrestrial grasses are the natural grasslands”.
Composition

> Natural grasses : Heteropogon contortus, Themeda triandra, Themeda
quadrivalvis, Dicanthium caricosum, D. annulatum, D. faveolatum, D.
tuberculatum, D. strictum, D. strictum, Setaria verticellata, S. intermedia, S.
pumilla, Spodiopogon rhizophorus, Sorghum prupureum, S. deccanensis,
Apluda mutica, Anthraxon lanceolatus, Rottbolia cochinchinensis , etc

Types of Natural grasslands

1) Taller grasslands

2) Intermediate grasslands

3) Smaller grasslands.

4) Wild legumes, Browsing plants , wild fruit trees.
Management Protocol

= To increase the % of perennial palatable grasses like
1) Dicanthium caricosum
2) D. annulatum
3) Bothrichloa pertusa
4) Themeda quadrivalvis
5) Sacciolepis indica
5) Elusine indica
6) Heteropogon triticeous
7) Cynodon dactylon
= Management of exotic invasive species like Pennesetium pedunculatum.
= Reduction of hard grasses like Aristida funiculata, A. reducta.
= To increase the % of wild legumes in grasses by seed collection and seed
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broadcasting.

Add perennial grasses near water bodies.

To maintain grass biomass of perennial, tall grasses like Heteropogon,
Dicanthium.

Weed eradication programme in proper period.

Addition of wild fruit trees.

To maintain the browsing plants in natural grasslands.

Grass seed bank.

Manage parasitic plants in proper way.
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..?:. Fhone OF - 080-23341983

7 e\ Fax - 0B0-23348389
Addl. Principal Chief Conservator of Forests .\ N ), E-mall : poctwiiigmaed.com
(Wildlife) Bangalore \Sa/ “Avmrys Bhavan”’, 2nct Fioor, 188 Cross
—_— Mafmstmeram. Bangahry - 580 003

No Date : 0.9: 08209

D.0.No.PCCF(WL VB 1/CR-2019-20

In continuation 10 our telephonic discussion with regands to “Developing
grasslands in Protected Arca landscapes of Kamatuka" espocially where invasive
specics have established the lower storey in farests, u workshop is being organised ut
Bandipur Tiger Reserve, Bandipur at 9.00 am on 22™ August 2019. A few other
experts and the Park Managers shall be atiending this workshop.

You are therefore requested 1o kindly grace the workshop as an expert and
share your valuable knowledge with participants. 1t is desirable that you reach the
venue on 21* August evening hsclf. Logistic arrangements shall be made for the
sume. For any query you can be in touch with me on telephone no. +919480128128
Please share your travel itinerary on our official email id _pecfwl@zmail.com with

copy communication to skmulkhede@gmail com.
r A h:fwvlj

Yours sincercly p—

/

(SKMflkhede) ¥
Addl. Principal Chicf Conservator of Forests
(Wildlifc) Bengalury
lo,
Prof. Gajanan D Muratkar
Hend of Department of Environmental Science
Arts, Sclence and Commerce College,
Chikhaldara District,
Amravati-434807
Maharashtra
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%9  NATIONAL C"ON'F'EﬁEi\iEEWON

SCIENCE AND TECHNOLOGY : RURAL DEVELOPMENT W

1able Development thro

SMRI SHIVAJI EDUCATION SOCIETY AMRAVATTS

SCIENCE COLLEGE, CONGRESS NAGAR,
Nagpur- 430012, (M.S ) INDIA

Outstanding Contribution in Wildlife Conservation

We are pleased to present this award to

Dr. G. D. Muratkar
: of
Sipna College, Chikhaldara
for Outstanding Contribution in the field of Science
At National Conference on Science and’ Technology : Rural De elopment
(NCSTRD-2019) held during November 27-28, 2019
at SSES Amt's Science College, Congress Nagar, Nagpur

Bhie et

Dr. M. P. Dhore
Charman, NCSTRD-2018
NCSTRD-2019 Principal, SSES Amt's Science College,
Congress Nagar, Nagpus
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Training to Forest Bit Guards
for Grasslands Management
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Training to Forest Bit Guards
for Grasslands Management

Government of Karnataka
Karnataka Forest Department

rkshop on RemovallofLant

m and Grassland'lV

21st and 22nd August 2019
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Extension Activity Report

“Training to the Frontline Staff of
Forest Department for
Grasslands Management in
Protected Areas”

Training by
Prof. G. D. Muratkar 4
Assist. Prof. & Head Dept. of Environmental SGence.
Arts ,Science &Commerce College Chikl\aldhra "
Dist. Amravati 443807 M.S. =
= -

Duration of Activity
2018-19 & 2019-20 «

\
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Department of Environmental Science
Arts , Science & Comm. College Chikhaldara




Extension Activity Report
Department of Environmental Science Academic

Year 2018-19

1. Title of the Practice
Training to forest field staff for grasslands management in Protected Areas of

India.

2. Goal

To train and motivate the forests field staff for grassland management and

habitat improvement in Protected Areas.
Concept

To develop nutritive grasslands for herbivores in Protected Areas by Eradication
of invasive weeds from grasses. To enrich the grasslands by broadcasting fodder grasses
seeds in pre monsoon. Taller perennial, fodder grasses biomass management by cutting
the grasses. To conduct field workshops for grasses seeds collection and weed

eradication. To provide action plan for grassland management to field staff.

3. The Context

Grasslands are the green ground cover of protected areas in forest. The grasses
are useful for grazing habitat of wildlife (Herbivores). The rehabilitated areas of
Melghat Tiger Reserve and other tiger reserves have more cultivated lands, these lands

are converted into the good grasslands by the field staff and forests labors.

The challenges in grassland management are woody species, brush woods,
Weeds invasive. The eradication of weeds play vital role to increase the productivity of
grasslands. Eradication of weeds, grasses seeds collection, enrichment of grasslands by
seed sowing useful to develop and manage the good nutritive grasslands. The regular
field guidance in grasslands in each season increases the confidence of field staff to
develop good grasslands for the herbivores and works for habitat improvement and

maintain prey predator relationship.
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As per the request and invitation by Principle Chief Conservator of Forest and
Head of Forest Force Telangana State the field workshop was organized to restore the
grasslands and enrichment in August 2018 and May 2019.

The field Workshops was organized for root level frontline staff and the forest

officers.
Beneficiary
Sr. Name of State Title of Activity Beneficiary No.
No.
1 Telangana State To train and motivate the 100
forests field staff for grassla_md Bit Guard , Range
management  and  habitat _
improvement officers , DFO,
CCF
2 Chhattisgarh To train and motivate the Bit Guard , Range
State forests field staff for grassland | officers , DFO
management CCE

4. The Practice

The grassland development and management training practices in the field

workshop are:

» Demarcation of grassland area by GPS

» Grasses identification

» Grasses seeds collection

» Weeds identification and eradication

» Seeds drying

» Seeds broadcasting technique to staff.

« Grasses plot management : Weeding , Demarcation , inspection path ,
monitoring

» Interconnection of grasslands

» Brushwood cutting in grasslands & along roadside areas
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5. Evidence of Success

A) Developed the good grasslands for herbivores.

B) Field staff gets confidence to manage the grasslands.

C) Increase in the density of herbivores.

D) Habitats : Grazing , Browsing improved.

E) In relocated areas of the tiger reserves the cultivated lands are converted in to

good grasslands.

6. Problems Encountered and Resources Required

Funding by state government to the forest department for grasslands

management inadequete. Grasslands Management is time bound program.

The grassland management practices includes

1.

The practices in the field

To give the field training to the forests field staff in the natural grasslands and
relocated areas of the Protected Areas in each season of the year.

To know the exact area of grassland year wise by demarcation of grassland
arca by GPS.

Grasses identification training to field staff’ by local names and scientific
names.

Weeds identification with local names and their flowering season.

Browsing species identification with local names.

Field training to collect the grasses seeds and wild legumes seeds.

Weed cradication programme two times in a year

Grasslands enrichment by seed broadcasting in May - June season.

Grasses biomass management practices in mosaic pattern.

. Wild fruit trees identification and addition in relocated areas.

. Complete training programmes are organized by the CCF & Field Director of

the respective Tiger Reserves in each season.

Kawal Tiger Reserve, Telangana State &9/\0& A2 “"\Uﬂﬂl‘h@l>

32
Art, Science & Commerce
College, Chikhaldara ‘
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Grassland Management Plan

Protected Areas of Telagana State

G. D. Muratkar, grass expert

Grasslands Restoration & Management Plan
O May : Geo-mapping of grassland areas.
0 June : Brushwood identification and uprooting or cutting in proper way. 0 May

25 -31 0r June 1-12™ : Grasses seeds broadcasting. (Nutritive grasses)
» July second week : first de-weeding in proper way with identification.
* August : observation of grasses seeds germination.

+  September : 11" phase of de weeding (Weed eradication should be before fruit

formation)

* October-November : grasses identification & herbarium preparation.
« September : Wild leguminous plants identification.

» November - December : useful grasses seeds collection. These grasses seeds are
useful for restoration practices after Lantana and Brush woods plants species

eradication.

« December- January : grasses seeds drying, labelling and storages in Protection
Camps areas.

« December : Identification of wild fruit trees and browsing plants species by plants

expert.

* November- December : After rainy season management of all natural & artificial
water bodies. (Removal of aquatic weeds, aquatic unwanted algal flora, remove
terrestrial weeds) check eutrophication in water ponds.

Monitoring of grasslands in each season and its documentation by forests guard and

deputy ranger staff of the protected area.

* To prepare grasslands observation and management register in each range of the

Tiger Reserve.
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Restoration Plan for grasslands (Duration 02 Years)

Bandipur Tiger Reserve

Lantana Eradication and Restoration of Grasslands in Protected Area

Sr. Season Management inputs Remark
No.
1 | March - April | Site selection for Lantana Lantana removal as per
uprooting as per need of habitats of wildlife
habitat improvements
2 | April Geo-mapping of Lantana To know the exact area for
eradicated area restoration of grasslands
3 | April Soil sampling of selected area | To know the suitability of
grasses in soil as per
physical and chemical
characters
4 Identification of local grasses | To know the native grasses
composition , wild fruit trees, | for grasslands restoration
browsing
5 | May last week 1) Grasses seeds To develop grassland as

or June first
week

broadcasting

2) Rhizomes of grasses

per soil parameters and
topography

6 |July Bamboo rhizomes plantation To maintain browsing spp
ratio
7 | August Wild fruit trees plantation To provide supplementary

local only

food to herbivores

230



8 | August - To observe the rate of grasses
September seeds germination
9 | September To prepare the inspection path | For accurate monitoring
in grasslands
10 | Season  wise| Observations , documentation
per year of habitat improvements work
/ restoration success rate
11 | February next | Rate of seed dispersal and Natural seeds dispersal and
year germination enrichment of grasslands
with nutritive grasses
June Second
year
12 Grasses species selection All are nutritive /palatable

1) Dicanthiumannulatum
2) Dicanthiumcaricosum
3) Chlorisbarbata

4) Chlorisvirgata

5) Themedatriandra

6) Themedaquadrivalvis
7) Heteropogoncontortus
8) Cynodonbarberi

9) Iselimalaxum

grasses for herbivores

Improves habitat of wildlife
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Standard Operating Procedure for Grassland Management

Grasses are the Monocotylydones in angiosperms plants of the family Poaceae. The
grasses are considered as ecologically well adopted plants. The grasses, shrubs, weeds,
wild legumes, trees united to form the grasslands. The composition of the grasslands
depends upon the topographical, climatic and edaphic factors. The grasses are of
different types like annual, perennial, smaller, taller, intermediate, palatable  (Fodder)
and non-palatable (Non Fodder). The grasslands are of three types Smaller,
intermediate and taller on the basis of the height of the grasses. The fodder or the
nutritive value of the grasses depends upon the % of nutrients, fiber, ash and the water
in aerial parts of the grasses. The grasses forms the green cover of the forests ecosystem

and acts as major producers of the ecosystem.

The grasslands are composed of Grasses, weeds, Shrubs as browsers, wild leguminous
plants, wild fruit bearing plants, water bodies (Seasonal /permanents), bamboos etc.
The grasslands plays important role in wildlife habitat improvement like grazing,
browsing, breeding, veloving, nourishing etc. The Palatability of grasses and their
distribution in grasslands determines the utility percentage of the grasslands for grazing
wildlife habitat.

The ecological significance of the grasses are

1) The grasses acts as soil binders in forests ecosystem.

2) Increases water holding capacity of the soil.

3) Maintain the nutrients level in soil.

4) Maintain humus % in soil.

5) Acts as good producers for herbivores and omnivores.

6) Maintain grazing food chain in forest ecosystem.

7) Nutritive value of the grasses maintains the health of the wild herbivores in
Protected Areas.

8) Habitat management of wildlife in forests areas.
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The forests ecosystem determines the type and composition of the grassland.

The grassland management practices include.

1) To maintain the % of grasses in forest.

2) To increase the % of palatable or fodder grasses.

3) To maintain the % of wild leguminous plants for biological nitrogen fixation
practices.

4) To eradicate the unwanted weeds from the grasslands in rainy, winter seasons.

5) To manage the grasses biomass by cutting practices.

6) Enrichment of the grasslands by broadcasting the seeds of wild legumes and
more nutritive grasses.

7) The grasses seeds collection.

8) Brushwood cutting in proper season.

9) To prepare the grasses seed bank in each forest range areas.

10) Grasses seed broadcasting for enrichment of the grasslands.

11) To motivate and train the forests field staff for grasslands Management.

12) Regular monitoring of the grasslands by field staff.

Grasslands Management Practice

Soil : The earthy material present in troposphere belt of atmosphere is termed as soil .
The process of soil formation is pedogenesis. The soil texture includes clay, silt, sand,
loam, murum. The soil colors are black, red, white. Depending upon types of soil
grasses distribution is variable, for example murmi soil : Themeda, Heteropogon, Black

soil : Dicanthium, Iselima, Chloris, Dry soil : Schiema, Moist soil : Cynodon.

Soil moisture: Soil moisture depends upon the soil water (Capillary water, gravitational
water, underground water), water bodies in grasslands, river water etc. Grasslands plays

an important role in soil moisture conservation.

Grasses : Grasses are the monocotyledonous plants of the family Poaceae
(Angiosperms). The advanced, modified family with modified root system, modified

leaves, modified floral structure and seeds. The adventitious root system plays an
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important role in soil conservation, water retention, moisture conservation and soil

binders.

Grasses are of two types : Fodder and non fodder, annual, perennial.

Annual grasses : Apluda, Chloris

Perennial grasses : Cynodon . Dicanthium

Grasses can identify in flowering stage in October -November.

After identification with local names classify it in fodder or non-fodder category.

Prepare the grasses herbarium by using blotting paper and herbarium sheet in October
—November.

Grasses seeds collection : Season of grasses seeds collection — November, December
for annual or perennial grasses, except February for Themeda and Heteropogon.

Grasses seeds drying and storage : Grasses seeds after collection dry in direct sunlight
for 10 days label it and sore in larger storage bag with proper ventilation. Label of
grasses seeds include following data :

Grasses seeds collection data
1) Local name e

2) Botanical name e
3) Date of collection ~ mmmeemmemeeeeees

4) GPS Coordinates e
5) Bit number / Compartment number ------------=-=-------

6) Name of seed collector ~ —memmmmmeeeeeee

Grasses seeds enrichment: grasses seeds after drying enrich in selected areas for
enrichment of grasslands.

+ Site selection in May

» Soil suitability for grasses

» Topography

« Enrichment season : May last week
» Demarcation with labelling

» GPS coordinates of enrichment

Grasslands : grasslands are of three types
1) Smaller grasslands

2) Intermediate grasslands
3) Taller grasslands
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smaller and intermediate grasslands are most useful for grazing habitat.

Grasslands biomass management : Cutting of taller palatable and perennial grasses

before flowering is grasses biomass,
Season : October First week, December

Weeds : herbs which degrade the grasslands are termed as weeds. Weeds are annual

and perennial.

Weeds Management : Eradication or uprooting of weeds before flowering and fruiting

is termed as weed management.
Weeds uprooting season : July and October
Weeds should be eradicated before fruiting and when soil is soft.

Wild Leguminous Plants : The concept of wild relatives of cultivated plants in a
simple and lucid manner and described them ,,,,as the wild plant taxon that has an
indirect use, derived from its relatively close genetic relationship to a cultivated
plant.Wild legumes are essential for providing a source of biological nitrogen fixation
for enriching soil fertility (15-40 kg fixed N/ha), reduction in land degradation, disease
breaks and for mitigating climate change. N2 fixation values of forage and fodder
legumes will be less reliable and also estimates of % Ndfa (nitrogen derived from

atmosphere) of fodder legumes in those lands.
Root nodule

The bacterium, rhizobium japonicum, colonizes the roots and establishes a nitrogen
fixing symbiosis. Nitrogen is the most commonly limiting nutrient in plants. Legumes
use nitrogen fixing bacteria, specifically symbiotic rhizobia bacteria, within their root
nodules to counter the limitation. Rhizobia bacteria fix nitrogen which is then converted
to ammonia. Ammonia is then assimilated into nucleotides, Amino Acids, vitamins and
flavones which are essential to the growth of the plant. The plant root cells convert
sugar into organic acids which then supply to the rhizobia in exchange, hence a
symbiotic relationship between rhizobia and the legumes.

10
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Root nodules occur on the roots of plants (primarily Fabaceae) that associate with
symbiotic nitrogen-fixing bacteria. Under nitrogen-limiting conditions, capable plants

form a symbiotic relationship with a host-specific strain of bacteria known as rhizobia.
The common wild leguminous plants in grasslands are :

Legumes : Atylosiascarabaeoides, Crotalaria juncea, Crotalaria oryxense,
Indigoferamoniliformis, Indigoferalinifolia, Indig oferatriga, Lathyru saphaca,
Microtylomainiformis, Phaseolus vulgaris, Rhynchosia minima, Rhyncosiamaxima,
Ureriapicta, Vignaaconitifolia, V. catjang,V. radiata var. radiatsa, V. radiata var.

sublobata, V. trilobata , V. trilobata var. trilobata, Glycine soja.

Wild Arhar Wild Urd
Season of seed collection : November
Season of seed drying : December —January (20 days in direct sunlight)
Seeds enrichment :June

Importance of wild leguminous plants
= Increases fertility of soil
11
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= Changes soil chemical composition

= Promotes the growth of grasses

= Legume presence significantly increased soil fertility, abundance and/or
diversity of soil biota.

= Increases fodder value of grasses

= Enrichment of grasslands with leguminous plants.

= Legume presence is a good forest management practices. = Increases association
of grasses, heterogeneous grasslands = Biological nitrogen fixation increases the
% of N in solil.

= |ncreases the biomass of grasses

= Legumes can improve the resistance of soils to ecosystem disturbances, legumes
may enhance the resistances of soil physico-chemical and biological properties
to the ecosystem disturbance.

= Jlegume plants is well known to improve soil N level and net primary
productivity; besides, it may deliver other ecosystem benefits such as increasing
soil carbon sequestration and soil food web complexity.

= Maintenance of soil health: leguminous crops fix the atmospheric nitrogen so it
requires less inorganic fertiliser which protects the soil from its harmful effect.
These crops also add the nitrogen into the soil which improves the soil fertility.

= Nutritional importance: leguminous crops are good source of protein

= Leguminous crops are important because they increase the fertility of soil by
addition of nitrogen. In fact a nitrogen fixing bacterium named Rhizobium forms
symbiotic association with the roots of leguminous crops and fixes nitrogen. The
nitrogen fixed by the bacterium is also released in the soil thus contributing to
soil fertility.

= Increases the humification of soil which is useful to maintain the soil nutrients,

soil moisture in grasslands ecosystem.

Browsing plant species : the plants which provides food to wildlife are browsing

species , Examples — Bamoo, Bahunia, Ber, Bel Leaves, Tiwasetc

Wild fruit bearing plants : Ber, Jamun, Tendu, Amla, Hilda, Belaetc

12
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Management plan

Grasslands Development & Management Plan For :

Relocated sites of Protected Areas

Grasslands sites of the protected areas (Relocated areas) composed of natural grasses,

weeds, small shrubs, woody climbers, parasites and wild leguminous plants.

Such area soil is degraded by the grazing pressure of domestic cattle”s and

anthropogenic factors. The exotic weeds are invaded on large scale.

In protected areas the main objectives are 0O To

manage the weed species in limited period.

To know the natural grass flora distribution.
To develop good heterogeneous grassland for herbivores.

To reduce the woodland species.

Management Practices (Plan for the Development of grasslands)

>

>

Collection and burning of weed species. (May)

Addition of Browsing bamboo species along the boundaries of village area.
(June- July)

Addition of wild fruit trees by grid line randomly. (July)

Addition of annual / perennial palatable grasses in plough areas by seed

broadcasting. (Duration : May — 25" to 30™")
Management of natural water bodies by de-siltation.

Weed Eradication programme : 1) June — July for new weed comers. 2)
September — October : weed removal before flowering stages. 3) December —

January : removal of succulent weeds .

Seed collection of wild legumes.
Weed removal: for continuous three years in proper period which will be useful

for reduction of weed species.

Management of Cuscutareflexa, Cucurbits form relocated sites in premonsoon

period.

13
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Use of natural compost of the villagers in grasslands.

On priority firstly: Manage the house places of the villages in which the weeds

are on large percentage.

Prepare the grass seed bank of two hectares by fence to develop the grass seed

plot.

After relocation : collect the grass seeds from the different locations in

November — December , and broad cast the seeds in next pre monsoon period.

Grasslands Development & Management Plan For :

Degraded grasslands in Protected Areas

Grasslands of protected areas naturally composed of good heterogeneous grasses like

Themeda, Apluda, Heteropogon, Dicanthium, Eragrostis, Sprobolus, wild sorghum and

some wild fruit trees, browsing species for the herbivores.

Reasons for the grassland degradation

Loss of soil moisture.

Loss of mineral nutrients.

Low water holding soil capacity.

Pressure of exotic weed species.

Growth of woody hardy species.

Biotic pressure.

In proper management in puts.

Management of grasslands in un proper manner.

Ratio of grass species and woody species.

Management Protocol

Manage the natural water bodies like lakes, ponds , by de-siltation, linkages.
Soil moisture conservation practices in proper period.

Reduction woodlands species under 20-30 cm.

14
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« Broadcasting of perennial palatable grass in May 25" 31%. Seeds of grass
species, like Dicanthiumannualtum, Dicanthiumcaricosum, Themedatriandra,
Themedaquadrivalvis, Panicummilliare, Setariapumilla, S.

intermedia, Apludamutica.

+ Addition of indeginious wild leguminous plants like wild moog, wild arhar, wild
udid.

« Cutting of tall grasses twice in a year — November and January to maintain the

grass biomass.
» Weed eradication programmes thrice in a year for continuous two to three years.
» To increase the % of perennial grasses by slips / tusks / seed broadcasting.
» Grass slips addition — June — july.
» Seed collection — November — December.

* Weed eradication _ Woody hardy species — June — July , Herbs weeds — in

flowering stages or before seed formation

« Addition of browsing species like Bahunia, Helictoris, Bamboo along the

boundries.

» Maintain eco friendly water holes.

Grasslands Development & Management Plan For :
Natural Grasslands in Protected Areas

Natural grasslands : “Grasslands with indeginious grasses species in the form of
natural mesarch succession in the form of annual, perennial, palatable, non palatable
grasses and wild fruit trees, browsing shrubs, climbers, runners and aquatic,

amhiterrestrial grasses are the natural grasslands”.
Composition

Natural grasses : Heteropogoncontortus, Themedatriandra, Themedaquadrivalvis,
Dicanthiumcaricosum, D. annulatum, D. faveolatum, D. tuberculatum, D. strictum, D.
strictum, Setariaverticellata, S. intermedia, S. pumilla, Spodiopogonrhizophorus,

Sorghum prupureum, S. deccanensis, Apludamutica, Anthraxonlanceolatus,

15
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Rottboliacochinchinensis , etc
Types of Natural grasslands
1) Taller grasslands
2) Intermediate grasslands
3) Smaller grasslands.
Wild legumes, Browsing plants , wild fruit trees.
Management Protocol
= To increase the % of perennial palatable grasses like —
1. Dicanthiumcaricosum
2. D. annulatum
3. Bothrichloapertusa
4. Themedaquadrivalvis
5. Sacciolepisindica,
6. Elusineindica
7. Heteropogontriticeous
8. Cynodondactylon
= Management of exotic invasive species like Pennesetium pedunculatum.
= Reduction of hard grasses like Aristida funiculata, A. reducta.

= To increase the % of wild legumes in grasses by seed collection and seed

broadcasting.
= Add perennial grasses near water bodies.
= To maintain grass biomass of perennial, tall grasses like Heteropogon, Dicanthium.
= Weed eradication programme in proper period.
= Addition of wild fruit trees.
= To maintain the browsing plants in natural grasslands.

= Grass seed bank.

16
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Threats to grasslands

» Forest fires

* Invasive / exotic weeds

« Soil degradation , loss of soil moisture
*  Weeds infestation

* Human interference

» Exotic grasses

Grasses Seeds Broadcasting process / technique

Grasses seeds are very tiny / minute in size generally collected in December to
February in each year. The seed dispersal take place by air/ wind.

17
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Grasses Seeds of Dicanthiumannulatum

Stored collected grasses seeds

Procedure for grasses seed broadcasting in selected areas for

enrichment / restoration

* Prepare the action plan for grasses enrichment.

18
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« Dry the grasses seeds for 2 days in direct sunlight in May 3" week to remove

the moisture

» Mix the grasses seeds as per soil conditions or topography.
» Black soil — Dicanthium, Chloris, Digitaria.

» Red soil — Themeda, Heteropogon.

* Mix and rub the grasses with wooden stick before sowing.
» Take the grasses seeds in plastic container of suitable size.

» Take soil in container and add few quantity of suitable seeds in container.
« 250gm seeds in 2 kg soil with clay texture.
* Add few drops of water by hands to prepare the moist mixture.
19
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» Shake the pot by two hands for 5 minutes to prepare grasses seeds ball of suitable

size.

Grasses seed balls
* You can simply add the punch of grass seeds in loose soil by covering after
adding soil.
» The seed balls are used in older grassland but degraded by weeds.
» Simple punch of grasses seeds in open loose / fertile soil with good clay and
moisture.
» Demarcate the soil area where grass seeds are added to observe the rate of seed

germination after 17 days by good shower of rains.

Germinated grasses seeds after 17 days
» Grasses seeds to be broadcasted in last week of May or first week of June, as

per rainfall pattern of forest area and climate.
» For wild legumes seeds no need of seed ball simply throw seeds 200 gmsin %2

hectares or 500gms per hectare with grasses mixture to get positive association.

20
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Wild Legumes seeds

After one month the results will be as under.
Monitor the seed germination results regularly and take photograph of each and
every step and maintain the record in grasslands management register. O Results

after grasses seeds broadcasting

\ - l‘.“v.‘t'.
CRASSLARD NANAGENENT LT
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Extension Activity Report
Department of Environmental Science

Academic Year 2017-18

1. Title of the Practice

Training to forest frontline field staff for grasslands management and habitat

management in Protected Areas of India.

2. Goal

To train and motivate the forests field staff for grassland management and

habitat improvement in Protected Areas.

Concept

To develop nutritive grasslands for herbivores in Protected Areas by
Eradication of invasive weeds from grasses. To enrich the grasslands by broadcasting
fodder grasses seeds in pre monsoon. Taller perennial, fodder grasses biomass
management by cutting the grasses. To conduct field workshops for grasses seeds

collection and weed eradication. To provide action plan for grassland management to
field staff.

3. The Context

Grasslands are the green ground cover of protected areas in forest. The grasses
are useful for grazing habitat of wildlife (Herbivores). The rehabilitated areas of
Melghat Tiger Reserve and other tiger reserves have more cultivated lands, these

lands are converted into the good grasslands by the field staff and forests labors.

The challenges in grassland management are woody species, brush woods,
Weeds invasive. The eradication of weeds play vital role to increase the productivity

of grasslands. FEradication of weeds, grasses seeds collection, enrichment of

grasslands by seed sowing useful to develop and manage the good nutritive grasslands,

The regular field guidance in grasslands in each season increases the confidence of

field staff to develop good grasslands for the herbivores and works for habitat
improvement and maintain prey predator relationship.



As per the request and invitation by Principle Chief Conservator of Forest and
Head of Forest Force Telangana State the field workshop was organized to restore the

grasslands and enrichment in August 2018 and May 2019.

The field Workshops was organized for root level frontline staff and the forest

officers.
Beneficiary ]
Sr. Name of State Title of Activity Beneficiary No.
No.
1 Telangana State | To train and motivate the 40
forests field staff for grassland | . d . Range
management and  habitat Bit Guard, Rang
improvement officers , DFO,
CCF and field
Director Saheb
2 Karnataka State | To train and motivate the 35-Bit Guard ,
forests field staff for grassland | Range officers ,
management DFO , PCCF
3 Madhya Pradesh | To train and motivate the 68 Bit Guard ,
forests field staff for grassland | Range officers ,
management in Protected Areas DF
of Madhya Pradesh —Satpuda O,
Tiger reseve , Bandhavgad Tiger] CCF and Field
Reserve , Pench Tiger Reserve )
Director saheb

4. The Practice

The grassland development and management training practices in the field

workshop are:

* Demarcation of grassland area by GPS
* Grasses identification

* QGrasses seeds collection
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6.

* Seeds broadcasting technique to staff.
* Grasses plot management : Weeding , Demarcation
monitoring

* Interconnection of grasslands

* Brushwood cutting in grasslands & along roadside areas

Evidence of Success

A) Developed the good grasslands for herbivores.

B) Field staff gets confidence to manage the grasslands.
C) Increase in the density of herbivores.

D) Habitats : Grazing , Browsing improved.

, inspection path ,

E) In relocated areas of the tiger reserves the cultivated lands are converted in to

good grasslands.

Problems Encountered and Resources Requiréd

Funding by state government to the forest department for grasslands

management inadequete. Grasslands Management is time bound program.

]
T

K
G. D. Muratkar r’:
Aset. Professor & H.O.D. .:
Deptt. of Environmental Sclence hr;z
& Commerce College, g

PRINGWPAL

Ar, Seienes & Commerat

Chikhaldara Cetlege, C

NRQ.



Grassland Management Plan For Protected Areas of Telangana State
G. D. Muratkar( Grass expert )

Grasslands Restoration & Management Plan

0 May : Geo-mapping of grassland areas.

o June : Brushwood identification and uprooting or cutting in proper way.

O

Monitoring of grasslands in each season and its documentation by forests guard and

May 25 -31 Or June 1-12"" : Grasses seeds broadcasting. (Nutritive grasses)

July second week : first de-weeding in proper way with identification.

August : observation of grasses seeds germination.

September : II" phase of de weeding (Weed eradication should be before fruit
formation)

October-November : grasses identification & herbarium preparation.

September : Wild leguminous plants identification.

November - December : useful grasses seeds collection. These grasses seeds are

useful for restoration practices after Lantana and Brush woods plants species
eradication.

December- -January : grasses seeds drying, labelling and storages in Protection
Camps areas.

December : Identification of wild fruit trees and browsing plants species by plants
expert.
November- December : After rainy season management of all natural & artificial

water bodies. (Removal of aquatic weeds, aquatic unwanted algal flora, remove

terrestrial weeds) check eutrophication in water ponds.

deputy ranger staff of the protected area.

To prepare grasslands observation and management register in each range of the

Tiger Reserve.
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Extension
Activity Reporxrt

Department of Environmental science

Arts , Science & Commerce College Chikhaldara
Dist. Amravati

Training to the Front-line Staff
For Grassland Management in
Protected Areas

Academic Year
2017-18
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The field Workshops was organized for root level frontline staff and the forest

officers.
Beneficiary
Sr. Name of State Title of Activity Beneficiary No.
No.
1 Telangana State To train and motivate the 40
forests field staff for grassland | .
management and  habitat Bit Guard , Range
improvement officers , DFO ,
CCF and field
Director Saheb
2 Karnataka State To train and motivate the 35-Bit Guard ,
forests field staff for grassland | Range officers ,
management
DFO , PCCF
3 Madhya Pradesh | To train and motivate the 68 Bit Guard,
forests field staff for grassland | Range officers ,
management in Protected Areas DFO
of Madhya Pradesh —Satpuda ’
Tiger reseve , Bandhavgad Tiger] CCF and Field
Reserve , Pench Tiger Reserve .
Director saheb
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EXTENSION I

Memorandum of Understanding
Memorandum of Understanding in Between Field Director and Chief
Conservator of Forests Melghat Tiger Reserve , Amravati And
Principal Ants , Science & Commerce College , Chikhaldara Talg.
Chikhaldara , Dist Amravati 444807
Being Party of the First Part : Field Director and Chief Conservator of
Forests Melghat Tiger Reserve , Amravati
Being Party of the Second Part : Principal Arts, Science & Commerce College
, Chikhaldaca Talq. Chikhaldara , Dist Amravati Where as Sipna Shikshan Prasarak Mandal ,
a public trust duly regisered under the provision of Bombay Publie Trust Act , 1950 , is
running the Arts , Science and Comm. College Chikhaldara offers various courses in Arts ,
Commere and Scieoce trcams forthe sl and i bas exper cules working in he
college he students. And Where AS Chi the
Melghat tribal region . which is mainlly a forest. aren having rich biodiversity. The p.n, of
-h: an Part requires the Honorary Consultation Services and Scientific , Technical support
of Envirommental Scicnce and Botany in the fild of 1 ideatification of
Gus-:s of Melghat Tiger Rescrve , 2) Classification. of grasses in to Palatoble and Non
Palatable 3) Weeds identification 4) Wild leguminous plants identification 5) Grasses Seeds
Collection ,6) Grassland Management Practices for the herbivorcs 7) Preparation of Action
Plan for Grassland Management. And Where As Prof. G. D. Muratkar , Head Dept. of
Environmental Science of the college offered his selfless valuable consultation serviees and
technical support in grassland management practices for e relocated sites of the Melghat
‘Tiger Reserve from the year 2012-13 to current period of the year 2016-17.The Ficld Director
and Chier Conservator of the Melghat Tiger Reserve , Amravati requesied to provide the
experise services of Prof. G. . Muratker on honoray baisis.And Where As looking 1o the
nature of work and its benefit to the forest and prassland ecosystem , food chain for
herbivores and camivores in gencral the Principal , Arts , Science & Commerse College ,
Chikhaldara sccepted the request of the Hon,ble Field Director and Chicf Conservator of
Melghat Tiger Reserve.

Prof. G. D. Muratkar and his team will carry out the following training programmes for the
field staff of the Melghat Tiger Reserve in the suitzble season specially in Sunday , Holidiys
and vacations without any remuncration,

I} identification. 2) ification 3) Wild Legumis identification 4
Seeds collection , storage and broadeasting 5) Entichment of grassiands 6) Field workshop
for fiekd sl 7 ) Ecological Impact Assessment of Relocaied Villages sites of MTR.

Duies 281 thzsie o'

Sl

2

Field mmﬂﬁm ohis! § Rasen pioforests
MELGHAT TIGRBRESERVEGWMRAVATI
Ameayat,
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Training to Forest Bit Guards
for Grasslands Management
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RESULTS

Intervention
results
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Sipna Shikshan prasarak MandleAmravati's
Arts, Science And Commerce College Chikhaldara
Botany Department
Report on

Certificate Course in Ethnobotany
Academic Year 2017-18

Objectives — 1) Propogation and Conservation of Medicinal Plants
2) To aware the students of Botany about the Medicinal plants and their uses.
3) Identification,enumeration of Medicinal Plants of Melghat Forest.

Number of Beneficiatiary — B.Sc | yr 20 students ( Botany)

Brief Report — Ethnobotany is the branch of Botany in which medicinal plants use by the tribal people
for the cure of their diseases are studied.Under the XI plan Certificate course in Ethnobotany is granted.
In this course we selected 20 students of Botany department , we prefare tribal students for the course.
In the course we studied how the plants are identified on morphological characters. Then practically
how the plants are propogated are studied,after that students collected the seeds of the medicinal
plants. In this way, Identification, propogation and collection of seeds are studied.At the last practical

and theory exam of students are taken and then certificate are provided to the students.

Incharge — Dr. Ujwala Ramesh Kokate, Head Department of Botany.

1@‘.&/{{ .

~. t1 51 okate e =
"“’Cop.rdfn"a Q}Cl 7. [Eotany) Principal

cepre Coller”
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Students propogated the Medicinal
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SIPNA SHIKSHAN PRASARAK MANDAL, AMRAVATI'S

ARTS, SCIENCE & COMMERCE COLLEGE, CHIKHALDARA
University Grants Commission, New Delhi Approved

Certificate Course in “Ethnobotny”

This is to certify that = L,
Me/MS. _ Devendra S. 3&(4_9!2222129&2 \;
the withinsigned has successfully completed the prescribed
Course of Studies and passed the Certificate Coursein
“Ethnobotany” approvéd by University Grants Commission,

New Delhiin Divisionintheyear 2014-15.

Dated : Mﬂ/ 2015

Place: ChiKbalo/ava. R
]
f/f’ searor ¥ S
Course Co-ordinator College Hacipa
= "1 ,ru‘;\': .4 C(mmén'e
lu:«, Chikhaldara
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